I IINIAH HACTABE U YYEIbA
3a oopaszoBuu npopus1 TEXHUYAP TEJIEKOMYHUKAIIMOHUX TEXHOJIOI'NJA

I PABPE]] II1 PABPE]] 111 PA3BPE]] IV PA3PE]] YKYIIHO
He/le/JbHO TOMIIIbe He/le/bHO TOIMIIIbe He/leJbHO TOMIIIbe He/le/bHO TOIMIIIbe TOAMIIbe b
T|B|IIH T | B |IH T |BIIIH T B|/IIH B| T [B/IIH| T B | IIH| BT |B |[IIHl T B |[IIH| b T B|IIH| b
A2: OBABESHU CTPYMHI | 5 |y | 4 155937 | 148 10 |63 | 350 [210{105| 60 | 7 |10 2 | 238 |340| 68 (90| 7 | 8 | 2 |217|248 [62 | 90 | 1064 |835|383 | 240 | 2522
ITPEAMETH
1 |®uszuka 2 74 2 70 144 144
2 |OcHoBe enexTpoTeXHUKE 3|1 111 | 37 3 |1 105 |35 216 |72 288
OcHoBe
3 [reneKOMyHUKAIMOHUX 2 74 74 74
Mpeska
4 |Enexrponnka 3 (1 105 |35 2 |1 68 34 173 | 69 242
5 |O6pana u npenoc curnana 2 |1 70 |35 2 |1 68 34 138 | 69 207
6 |OcHoBe pauyHapckux Mpexa 3 105 30 105 30 | 135
7 [TenekoMyHHKAUMOHE THHMUjS 3 105| 30 105 | 30 | 135
8 TeﬂeKOMyHHKauHOHa 1 2 34 68 34 68 102
Mepema
g [lpuctymiie Mpesce it 12 34 | 68 60 34 |68 60 | 162
TeXHOJIOTHje
10 |bexxnune KOMyHHKAILH]je 1 |2 34 68 34 68 102
11 |CucremMu TeXHUUKE 3aIITUTE 2 68 | 30 68 | 30 | 98
12 [[ipojextro-Texmiria 2 68 2 0| 62 130 130
JIOKyMCHTallija
|3 [Ormiiie npueTyIe Mpeske 1] 2 31| 62 2| 31 |e 12 | 105
i TexHONOTHje
4 [OnmitiKa TpaRcnopTHa 2 |2 62 | 62 18] 62 |62 18 | 142
Mpeska
15 |Cucremu y jesrpy mMpexe 2 62 18 62 18 | 80
16 |[Mo6unna Tenedonnja 2 62 12 62 12 74
17 |IP tenedonuja 2 62 | 30 0|62 ]30] 92
18 |[Ipeay3eTHHINTBO 2 62 62 62
19 |lTpakTnyHa HacTaBa 4 148 148 148
[52: U3BOPHU ITIPOI'PAMM 2 68 2 62 130 130
W360pHu nporpam
20 | mpema nporpamy 2 68 2 62 130 130
00pa3oBHOr npoduia
[Yxynno A2+B2 71| 4 [259]37|148 10 [ 6| 3 | 350 [210/105|/60 | 7 |12 2 | 238 |408 | 68 [90] 7 |10 | 2 |217|310 | 62 | 90 ] 1064 |965| 383 | 240 | 2652
Ykynno A2+B2

Hanomena: * TTogpa3ymeBa peanu3aiujy HacTaBe Kpo3 TEOPHjCKy HAacTaBy, BeXOe, IPAKTUYHY HACTABY M HACTaBY Yy OJIOKY
** YyeHuk Oupa npeaMer ca JIMCTe H300PHHX OMIITE0OPAa30BHHUX MIIH CTPYUHHX IpeMeTa




I TINTAH HACTABE U YYEIbA
3a o6pazoBuu npopua TEXHUYAP TEJTEKOMYHUKAIIMOHUX TEXHOJIOT'HJA
Kajia ce peajiu3yje Mo 1yaTHOM Mogeay™

1 PA3PE]L 11 PAPE]L 111 PA3PEJL IV PA3PE]( YKYITHO
| He/le/bHO TOHIIE Hele/bH TOIHIIIHEe He/le/bHO 'O/THIIT € He/leJbHO oML E TOIHIITHE >
T|B|{mH|YKP |T| B |0H |[yKP|B| T |B [mH|yKkP| T | B |OH|VKP| B | T | B |[MH|VKP| T |B |OH |VKP |B| T | B |MH|YKP| T | B |mH |YKP| B | T | B |OH|VKP | B

A2: OBABE3HH

jcTPyuHn 71| 4 259| 37 | 148 10 |3 6 |350 105 210 (60| 7 | 4 |2 | 6 [238{136| 68 | 204 [90] 7 | 2 [ 2| 6 | 217 | 62 | 62 | 186 | 90 | 1064|340 (278 | 600 |240] 2522

IPEMETH

1 |wusuxa 2 74 2 70 144 144
[Ocrose 3|1 11| 37 3|1 105 | 35 216 | 72 288
[CJICKTPDOTEXHUKE
[OcHoBe

3 [renexomMyHHKalMoHu | 2 74 74 74
X Mpexa

4 |Enextponuka 3|11 105 | 35 2 1 68 | 34 173 | 69 242

5 (OGpaza 1 npetoc 2 |1 70 | 35 201 68 | 34 138 | 69 207
[CUTHAJ1a

¢ [Ocmose pauynaperarx 3 105 | 30 105 |30 135
Mpexka

7 [Fenexomynmkaunone 3 105 | 30 105 |30 135
Hnje

8 TCHCKOM}/HHKQUHOH& 1 2 34 68 34 68 102
Mepema

g [Hpucrynie wpexe u 1 2 |34 68 |60 34 68 |60| 162
TEXHOJIOTH]e

o [porume 1 2 |34 68 34 68 102
[KOMYHHMKAaLN) &

1 [Cucremu TexHu4Ke 2 68 30 68 30| 98
3AIUTUTE

12 | tpojextuo-rexuka 2 68 2 62 68 62 130
JAIOKyMCHTaLH)a

13 [Ormaxe npuctymie 1 2 | 31 62 | 12| 31 62 [12] 105
MpC)KC )4 TCXHOHOI‘HJC

14 [Ormmaxa 2 2 | 62 62 | 18] 62 62 |18] 142
TPAHCIOPTHA MPEKa

5 [Crcremn y jesrpy 2 62 18 | 62 18| 80
IMperxe

6 [MoOmma 2 62 12| 62 12| 74
[reneonnja

17 |IP tenedonuja 2 62 30 62 301 92

18 |[IpenyserrHumro 2 62 62 62

19 |[pakTnyHa HacTaBa 4 148 148 148

[52: H3BOPHH

ST 2 68 2 62 130 130
M360pHN nporpam

20 | pema rporpany 2 68 2 62 130 130
00pa3oBHOI!
npoduna

[Vicynno A2+52 7)1 4 259| 37 | 148 10 | 3 6 | 350 105 210 [60] 7 | 6 |2 | 6 [238(204| 68 | 204 [90] 7 | 4 [ 2| 6 | 217 |124| 62 | 186 | 90 | 1064|470 278 | 600 |240] 2652

Haromena: * Jyaisn MojieI HOApa3yMeBa pealu3alidjy HaCTaBe Kpo3 TEOPHjCKy HACTABY, y4ere Kpo3 pajl KOJ MOCI0AaBLA, BekOe, IPAKTHYHY HACTABY U Y4eHe KPO3 paj y GI0Ky
** VueHnk Gupa IpeaMerT ca IucTe N300PHHUX OMIITEOOPa30BHUX MM CTPYYHHX MPOrpama



JlicTa H300pHUX MporpaMa npemMa nmporpamMy oopa3oBHOT mpoduia

P6 JIucTa M3060pHUX Mporpama

PA3PE][

n [

v

CTpydHHM IpeaMeTH

MuTepdoHCKy cucTeMy ~ 2

CucTeMy BUICO Ha30pa’ 2

CucTeM KOHTpOJIE IPUCTYTIA ~ >

XI/IG]C)I/I)Z[HI/I IOCJIOBHU KOMYHHUKAIIMOHU CUCTEMU "2

Cuctemu nametHux kyha “2

Llprame 1 cuMyJaluja paja eleKTPOHCKUX Kojia !

— == ===

OcHoBe Be6 au3ajHa '

Vrpasbame Beb caapxajem !

Ofo[Q[n[[R[W[N[—

OCHOBE IIpOrpaMuparma |

(S S [ 7] [T SNy iy Uiy U N

—
(e

OcHOBE BeO NPOrpaMupama !

11  |Enexrpoakycrtuka

[\

12 |Itammnase miode "2

HATIOMEHA: *) Yuenuk u360pHH Mporpam 6GUpa jeTHOM Y TOKY IKOIOBamba

') U360pHu mporpam peanusyje ce Kpo3 Bexoe
%) VI360pHH porpam peanusyje ce Kao MPaKTHYHA HACTABA




O01uM 00pa30BHO-BACIIUTHOT Pajia KOjUMa ce OCTBapyjy 00aBe3HM NpeAMeTH, H300PHH NPOrPaMU U AKTUBHOCTH

1 PA3PE]] 1 PA3PEJL IIT PA3PE]] IV PA3PEJ YKYITHO

4acoBa 4acoBa 4acoBa 4acoBa 4acoBa
[Uac one/bemCKOr CTapeninHe 70 68 68 60 266
TonaTau pan * 10 30 1o 30 10 30 110 30 1o 120
JTonyHcku pan * 1o 30 1o 30 1o 30 1o 30 1o 120
[Ipunpeman pan * 10 30 70 30 10 30 1o 30 10 120
*AKo ce yKaxke motpeda 3a OBUM o0JUIMa pajia

1 PABPEZL II PA3PE]] IIT PABPE[ IV PA3PE]]
YacoBa yacoBa yacoBa YacoBa
. 110 5 HaCTaBHUX 110 5 HaCTaBHHUX

Exckyp3uja 10 3 nana 0 5 mana nana nana

Je3nk JApyTror Hapo/Jia Uin HallHOHAJIHE MarbUHE Ca €JIEMEHTUMA HAallHOHAJIHE KYJITYpE

2 yaca HeJeJbHO

/Ipyru cTpaHu je3uk

2 4Jaca HeJIeJbHO

/Ipyru npenmern *

1-2 yaca HeaeJbHO

(CTBapanauke U c1000/JHE AKTUBHOCTH YIECHHKA (XOp, CEKIHje U IPYro)

30-60 yacoBa roauIlImHe

ﬂpyHJTBCHe AKTUBHOCTH — YUCHUYKH IIapJIaMEHT, YUCHAYKE 3aAPyTre

15-30 gyacoBa roauime

KynTypHa ¥ jaBHa JIeIIaTHOCT ILIKOJIE

2 pajiHa JlaHa

*[lopen HaBeICHHUX MpEMeETa IIKOJIa MOXKE [la OpraHu3yje, y CKIIaay ca Onpe/ebeibiMa YUeHHKa, (haKyITaTHBHY HACTaBY M3 IpeaMeTa KOjU Cy yTBP)CHH HACTAaBHUM IUTAHOM JPYTUX
00pa30BHUX MPOGHIa UCTOT MM JPYror HOAPYYja paaa, Kao U y HACTAaBHUM IUIAHOBUMA FMMHA3Hje, WX 10 IPOrpaMiMa KOjH Cy HPETXOIHO JOHETH.

OcTBapnBame ILIAHA H POrpaMa HACTABe U yYemha

I PABPEJL II PA3PE]] 11T PASPE IV PA3PE[
Pa3peHo-4acoBHa HACTaBa 37 35 34 31
MeHTOpCKH pajt (HacTaBa y OJIOKyY, Ipakca) 0 2 3 3
(OGaBe3He BaHHACTABHE AaKTHBHOCTH 2 2 2
MaTypCcKH HCIIHT 3
KYITHO PAJHHX HeJle/ba 39 39 39 39




Tlonena oxe/bera y rpyne 3a peaju3alijy y IIKOJCKOM CHCTEMY

TOIMIIBH (OHJT YacoBa IMotpedHO
Opoj ydeHHKa | aHra)xoBarbe

paspen HpeaAMeT/MOIY T BexGe TpaKTUYHA HacTaBa y y TpYIIH - 110 HoMohHor

HacTaBa 610Ky N
| OCHOBE €JIEKTPOTEXHUKE 37 15
[IpakTu4Ha HacTaBa 148 15
(OCHOBE €TIeKTPOTEXHHUKE 35 15
Enexrponuka 35 15
II  |O6pasa 1 mpeHOC CUr'HAJIA 35 15
OCHOBE payyHapCKUX Mpexa 105 30 15
TenexoMyHUKanMOHe JINHAjE 105 30 15
Enexrponuka 34 10
O6pana 1 MPEeHOC CUIHAA 34 10
TenekoMyHHKaIMOHA MEPEHha 68 10
[IpucTymHe Mpexe U TEXHOJIOTH]e 68 60 10
bexxnuHe KOMyHUKaIje 68 10
CucTeMH TeXHUUKE 3aIUTHTE 68 30 10
[IpojeKkTHO-TEXHNUYKA JOKyMEHTalHja 68 10
MHuTEpPOHCKHN cCUCTEMH 34 10
I  |CucteMu BHIEO HaI30pa 34 10
CucteM KOHTpPOJIE MPUCTyIa 34 10
XuOpHIHU OCIOBHA KOMYHHKALIMOHU CUCTEMHU 34 10
CucteMu nameTHux kKyha 34 10
L{prame n cuMynanyuja paga eIeKTPOHCKHX KoJla 34 10
OcHoBe BeO n3ajHA 68 10
'Ynpassbame BeO cagpxajem 68 10
(OcHOBE mporpamMupama 68 10
[Tammane mode 68 10
[IpojexkTHO-TEXHNYKA JOKyMEHTaluja 62 10
OnTuuke MPUCTYITHE MPEKE U TEXHOJIOTHje 62 12 10
v OnTrYKa TpaHCIIOPTHA Mpexka 62 18 10
CUCTEMH Y je3Trpy MpeKe 18 10
MobnHa Tenedonuja 12 10
IP tenedonuja 62 30 10




IIpeny3eTHUIITBO 62 15
MuTtepdoHCcKu cucteMn 31 10
CucTeMu BHIEO HAI30pa 31 10
CucTeM KOHTPOJIE MIPUCTYIA 31 10
XMOpUIHY TOCJIOBHH KOMYHHKAI[HOHU CUCTEMU 31 10
Cucremu nametHux Kyha 31 10
Lprame u cuMyanyja paga eJIeKTPOHCKHX KoJia 31 10
Ynpasspame BeO cagpxajeMm 62 10
OcHoBe BeO mporpamMmupama 62 10
[ltamnane roue 62 10

Tlonena oxe/bera y rpyne 3a peaju3anujy no 3aKoHy o AyaadHoM 00pa3oBamby

TOAUIIELH (HOHIT YacoBa TTotpebHO
peaMeT/MOLYIT npaKTHUHa HacTasa y Opoj yUeHHKa | aHTa)KOBambe
pasper BexGe HacTaBa YKP 610Ky y rpym - 10 Il:(?'x(;?{l:li;

| (OCHOBE €TIEKTPOTEXHUKE 37 15
IIpaxkTuyHa HacTaBa 148 15
(OCHOBE €IEKTPOTEXHUKE 35 15
EnexTpoHnka 35 15

II  |OOpasa 1 mpeHOC CUTHAJA 35 15
(OcHOBE pauyHapCKHAX Mpexa 105 30 15
TenexoMyHUKaMOHE JINHAje 105 30 15
Enextponnka 34 10
OO0pana ¥ IpPEeHOC CUTrHana 34 10
TenekoMyHHKAIMOHA MEPEHha 68 10
[puctymHe Mpexe ¥ TEXHOJIOTHje 68 60 10
BexxnuHe KOMyHUKaIje 68 10

- CucTeMu TeXHHYKE 3aIITHTE 68 30 10
[IpojeKTHO-TeXHUYKA JOKYMEHTAIH]ja 68 10
MHaTephoHCKH cHCTeMH 34 10
CucremMH BHJICO HaJ30pa 34 10
CucTeM KOHTpOJIC IPUCTYIIA 34 10
XuOpHIHA MOCTOBHA KOMYHHKAIIMOHU CUCTEMHU 34 10
Cucremu namerHux Kyha 34 10




I{prame u cuMymanuja paia eIeKTPOHCKUX KoJia 34 10
OcHoBe BeO u3ajHa 68 10
Ynupasspame BeO cagpxajeMm 68 10
(OcHOBE MporpamMupama 68 10
Illtamnane rioue 68 10
[IpojeKTHO-TEXHNUYKA JOKyMEHTaluja 62 10
OnTuyKe MPUCTYITHE MPEKE U TEXHOJIOTHje 62 12 10
OnTiuka TpaHCIOPTHA Mpexa 62 18 10
CucteMu y je3rpy Mpexe 18 10
MobGuiHa TenedoHuja 12 10
IP tenedonuja 62 30 10
[IpenyzeTHUIITBO 62 15
v MHaTephoHCKH CHCTEMH 31 10
CucTeMH BHJICO HaJ30pa 31 10
CucTeM KOHTpOJIC IPUCTYIIA 31 10
XuOpHIHYA MOCTOBHA KOMYHHKAIIMOHU CUCTEMHU 31 10
Cucremu nameTHux Kyha 31 10
I{prame U cuMynanuja paia eIeKTPOHCKUX KoJia 31 10
Ynpassbame Beb cagpxajem 62 10
OcHoBe BeO mporpamMupama 62 10
IlItamnane niaoye 62 10




OBABE3HU CTPYYHU NIPEAMETHU
Ha3zus npeamera: ®U3UKA

1. OCTBAPUBAIBE OBPA30OBHO-BACIIMTHOI PAJIA — OBJINIIU U TPAJAIBE

Paspen Teopujcka HacTaBa Bexoe IIpakTyHa HacTaBa Hacrasa y 6moxy YkynHo
1 74 - - - 74
11 70 - - - 70

2. IM/bEBU YYEIbA:
— PasBujame (yHKIIMOHAIHE TUCMEHOCTH - TIPUPOAHO-HAYYHE U TEXHUUKE;
— VYmno3HaBame ca OCHOBHMM (DM3MYKHM II0jaBaMa 3HAUajHUM 3a CTPYKY U pa3yMeBambe OCHOBHUX (PM3NUKNX 3aKOHA;
— PasBujame JOTMYKOr U alICTPAaKTHOT MUILbEHHA U KPUTHUYKOT CTaBa y MUIBEHY;
— PasBujame cBecTH 0 3HaYajy eKCIIEpUMEHTA [IPY YIIO3HABamY, pa3yMeBamby M IIPOBepaBamby (pU3HIKUX 3aKOHUTOCTH;
— PasBujame ciocoOHOCTH 32 youaBame, GopMyIHcame U pPelaBamke jeTHOCTaBHUjUX Mpobiema;
— VYmnos3HaBame ca 3HaudajeM (pU3MKE 3a TEXHUKY U IPUPOJHE HAYKE;
— PazBujame crlocOOHOCTH M BELITHHA 33 IIPHMEHY 3Hamba U3 GU3HKE Y CTPYILIH;
— VYmnos3HaBame ca NPUPOTHUM PECYpPCUMa, BUXOBOj OPAHMYCHOCTH M OJP)KUBOM KopHIThemy;
— PasBujame nmpaBHIIHOT OHOCA yYEHHKa IIpeMa 3alliTHTH, OOHOBHU M YHaIIpelewy )KUBOTHE CpPEIHHE;
— PasBujame ca3sHama 0 IporiecuMa M IIPOU3BOANMA PA3INIUTHX TEXHOIOTH]a;
— PasBujame pagHNX HaBUKa U OrOBOPHOCTH.

3. TEME, HCXO/JH, IPENNOPYYEHU CAIPXXAJU U K/bYUHHU TIOJMOBU CAJIP/KAJA

Pazpen: IlpBu
Toguuimu honx yacosa: Teopuja: 74 4aca;

ncxoau NPENNOPYYEHU CAJIPKAJHU / K/bYUYHU TIOJMOBU
TEMA
Ilo 3aBpmeTky Teme yueHuK he 6utH y cramy na: CAJIPKAJA
e HaBeJle 3Ha4aj QHU3HKE Kao QyHAAMEHTAIHEe HAyKe U FHCHY ®dusnka — GyHIaMEHTaIHA IPUPOJHA HAYKa,
Be3y Cca MPUPOJHUM M TEXHUUKUM HayKaMma; ®du3nuke BeIUYNHE U IBbUXOBE jeIMHUIIE;
e HaBeJ/le OCHOBHE (DM3UUKE BEJIMYHHE U BHXOBE MEPHE CkanapHe ¥ BeKTOPCKE BEIHYHHE,
YBoa y pusuxy jenunuIe;
e 00jacHU Kako ce 100Mjajy jeIMHUIIE H3BEACHUX (PUBHUKIX Kibyunu nojmoBn: ¢pu3nuuke BeIHMIUHE, CKaJapHEe U BEKTOPCKE
BEIIMYMHA,; BEJIMYHHE
e Da3NUKYje CKaJlapHEe U BEKTOPCKE BEIMYUHE;
e JiepHMIIE TTOjMOBE: Pedepentnu cucrem;
Kunemaruka ned J bep oM
— pedepeHTHH chcTeM, ITozena kperama;




— MyTama,
— mnpehenu oy,
— MaTepHjajHa TayKa
KOPHUCTH TI0jMOBE Op3HHE U yOp3ama;
pasiuKyje paBHOMEPHO M PaBHOMEPHO yOp3aHo
MIPaBOJIMHH]CKO KPETAhE;
NpHMEbYje 3aKOHE KPETarha y jeTHOCTABHUjUM PHMEPHUMa;
M3BeJIC Tab0PaTOPHjCKY BEKOY;
PYKyje HaCTaBHUM CPEACTBUMA y CKIIaLy ca MPOIMHCAHUM
npaBHIKMa U mporeaypama 6e30eJHOCTH;
U3BPILH MOTPeOHE MPOpadyHe;
H3pavyHa IpeliKe IpH Mepemy.

Cpenma 1 TpeHyTHa Op3uHa;

PaBHOMEpPHO NPaBOJIMHUJCKO KPETahE,;

Yo6p3ame. PaBHOMEPHO MPOMEIBUBO MPABOIUHH]CKO KPETAGE;
JIeMOHCTpAIOHN OTJIeA:

ITpoBepa KMHEMATHYKUX 3aKOHA IPABOJIMHHU]CKOT KpeTama nomohy
KOJIMIa, AMHAMOMETpA U TErOBa;

JlaGopatopmjcka BexoOa:

IpoBepa 3akoHa paBHOMEPHOT ¥ PABHOMEPHO YOp3aHOT KpeTama
nomohy ATBynOBe MallIuHe.

Kibyunu nojmoBu: xperame, Op3uHa, yop3ame

Jnnamuka

o0jacHHU TIOjMOBE:

- Maca,

- cwia,

—-  UMIYJIC,

- pan,

- eHepryja,

—  CHara;
npuMmemyje tbyTHoBe 3akoH€;
pa3iuKyje Macy O[] TeXXUHE Tea;
puUMemYje Be3y u3Mely pana, eHepruje u cHare;
o0jacHH 3aKOH OJpXKamba MEXaHHYKE SHEPIHje;
OpUMEYje 3aKOH OfipKatba CHEpruje IpHU pellaBamby
JEIHOCTaBHUX MPoOIieMa;
NpUMEmbYje 3aKOHE INHAMUKE Y TeXHULIY;
HaBeJle 0COOMHE IPaBUTALOHE CHIIC;
NPUMEHH TIPONKCaHe KopakKe 3a H3pajy JlabopaTtopujcke Bexoe;
PYKyje HaCTaBHUM CpPEACTBHMA IpeMa IPOIUCAHIM
mpaBuwiIrMa U 0€30€JHOCHUM MPOLeaypama;
W3BPIIH OTPeOHE MpopadyHe P U3panu 1abopaTopujcke
BeXOE;
U3payyHa Ipelike IpH Mepemy;

OCHOBHE JMHAMUYKE BEIMYMHE: Maca, CHJIa ¥ IMITYJIC;

ITpBu BbyTHOB 3aK0H — 3aKOH HHEPIIH]E;

Jlpyru IbyTHOB 3aKOH — OCHOBHH 3aKOH JIMHAMUKE;

Tpehu BbyTHOB 3aK0H — 3aKOH aKIMje U PeaKIije;
I'paBuTanuona cuna;

Texuna Tena;

JleMOHCTpalMoHH Orjenu:

Mepeme cuie momohy TMHaMOMETpa;

TIposepa npyror BbyTHOBOT 3aK0oHa MOMOhy KOJHIIA, ANHAMOMETpA H
TEroBa;

JlaGopatopmjcka BexOa:

TIposepa npyror IbyTHOBOT 3aK0OHAa MOMOhY KOJHITA Ca TETOM.

Kibyunu nojmoBu: Maca, cuia, umnyic, I, II u III BbytHOB 3akoH,
I'paBuranmona cuna, Texuna tena.

KpyxHo u poranuoHo
KpeTame

nedHUHUIIE [EHTPUIIETAIHO YOp3ambe;
o0jacHH IIOjMOBE:

- mepuof,

- (pexBeHuyja,

— yraoHa Op3uHa,

— yraoso yoOp3ame.
Jedunne

Lentpumneranuo yop3ame;

VYraona O6p3uHa 1 yraoHo yop3ame;

LlenTpurneranHa u neHTpUQyraiHa cuia;

MoMEeHT cuiie, MOMEHT UMITYJICA 1 MOMEHT MHEPLH]e;
JleMoHCTpalMOHU Orea:

JleMoHCTpar#ja poTaoHor kperama momohy O6epOexoBor TouKa.




- LCHTPHUIETAIHY U UCHTPU(YTaJIHY CUIY,
—  MOMEHT CHIIE,
- MOMEHT UHepIHje,
- MOMEHT UMITYJICa;
HaBeZIe jeAHOCTABHE MPHMepe MIPUMEHE yTHIAja CHIe

Kiby4Hu nojMoBH: HIGHTpHIIETAIHO YOp3ame, yraoHa Op3uHa U yraoHO
yOp3ame, IeHTpUIIeTa Ha U IeHTpu(yraiHa cuia

TepmoauHamMuka

o0jacHH TIOjMOBE YHYTpallliha CHeprija U KOJINYHHA TOIJIOTE;
nedHUHHIIe TEPMOINHAMUYKE PHHIIUIIE;
neduHHMIIe T0jaM KoeHUINjeHTa KOPHCHOT JIejCTBa;

VHyTpaliitba eHepruja u TOIIoTa;

I u Il npuHIMI TepMOAMHAMUKE;

Koe¢uuujeHT KopycHOT 1ejCTBa;

JleMoHCTpalMoHU Oriea:

JleMoHCTpanyja pa3IMIUTHX MEeXaHn3aMa IPEeHoca TOIIIOoTe.

Kibyunu nojmoBu: yHyTpamma eHepruja u toruiora, I u Il npunimn
TepMonuHaMuke, KoeduujeHT KOpHCHOT /1ejcTBa

Enexkrpuuno u
MArHeTHO I0Jbe

ne(UHUIIE TT0jaM HaeTIeKTPUCAha,;
npuMenyje KynoHOB 3aKkoH;
neduHuLIe:

—  jauMHY eNeKTPUYHOT I10Jba,

—  CNIEKTPUYHH MOTEHLHjaJ,

- CJICKTPUYHH HAIIOH;
oGjacHu Be3y u3Mel)y eJeKTpuYHOTr OTeHIHjana u
CJIEKTPUYHOT HAIIOHA,;
nedHHHIIE TOjMOBE IEKTPUYHE JIMHHjE CHIIC U ENCKTPUYHA
¢diykc;
nedUHUIIE H3pa3 3a paj eNeKTPHYHE CHIIE;
oGjacHu Be3y u3Mel)y paja v elneKTpuYHOT HaloHa;
ynopeljyje 0coOMHe MarHeTHOT N0Jba CTAIHUX MarHeTa u
MAarHeTHOT I10Jba €JIEKTPUYHE CTPYje;
objacHu MarHeTHH (IyKc;
00jacHH T0jaBy €JICKTPOMAarHeTHE UHIYKIIH]e.

HaenexTpucaBame Temna. 3aKoH 0 OJpKamky HaCIeKTPHCAba,;
KynoHos 3akoH;

JaunHa enekTpUYHOT M0Jba, CICKTPHYHN TOTSHIIN]aJ;

XOMOreHO ¥ HEXOMOT€HO eNIEKTPUYHO MOJbE U IbHXOBO ITPUKA3HBAKE
momohy enekTpuvHUX JuHUja cuite. Enextpudnu ¢uykc;

Pan y enekrpuyHOM 1MOJBY, Be3a u3Mel)y pasia v eICKTPUYHOT HATIOHA;
MarseTHo nosbe. MarneTHa MHIYKIUja B MarHeTHU (IIyKc;
Enextpomaraerna unnyknuja.dapajejeB 3aK0H eNEKTPOMAarHeTHE
WHIYKIIH]C;

JIeMOHCTPAITMOHH OTJICIH:

JemMoHcTpamja mocTynaka 3a HaeJIeKTpHCaBakEe TeNa;

Epcrenos ornen;

JleMoHCTpaIHja eleKTpOMarHeTHE HHAYKIIH]e.

KsbyuHu nojMoBH: HaenekTpucaBame Tena, KylloHOB 3aKoH,
€JICSKTPUIHO N0JbE, MATHETHO IT0JbE, eIEKTPOMarHeTHa HHIYKIIHja




Pazpen: Ipyru

Toguuimu ponx yacosa: Teopuja: 70 yacosa;

COYHBO;
objacHu mojase:

— unTepdepenuyje,

— ToJjapu3anyje,

— JHMcIiep3uje CBETJIOCTH;

ncxoamn MPEIIOPYYEHHU CAIPKAJM / KJbYYHU MIOJMOBH
TEMA
ITo 3aBpiIeTKy TeMe y4eHHK he OUTH y cTamy Ja: CAIPIKAJA
e 00jacHH IMojaM OCLIMJIAIH]a; Ociunanyje y MeXaHHIH, XapMOHHjCKE OCLHJIALH]je;
e OITUINIE HACTAjarbe OCIIMIIAIN]a; CrnoboaHe, TpUHYIHE, NPHUTYIICHE OCIHIIAI]E;
e jeduHHMIIC: EnextpomarsetHe ociuiaiuje;
- mepuof, Pe3onanmuja.
—  y4eCTaHOCT,
Ocumnannje ~  aMIUTHTYJTy OCHHJIATOPHOT KPeTama; . Kibyunn nijosn: OCIMNIALje, BPCTE OCIMIALNja Y MEXaHHUIIH,
e pa3uKyje ci000aHe, IPUHYJHE U IPUTYIIeHE OCLUIIALHje; pe3oHaHIUja
e 00jacHU HACTaHAK €NEKTPOMArHETHUX OCLUIIAIN]a;
e pazyMe IPUMEHY CIeKTPOMArHEeTHUX OCLIMIIAINja;
e 00jacHU 10jaM pPE30HAHIIH]E;
e OMUIlE NPUMEPE IPUMEHE PE30HAHIHUjE Y CBAKOJAHEBHOM
JKHBOTY;
e 00jacHH 1ITa Cy TalacH U KaKo HacTajy; MexaHHYKH TajacH, KapakTepUCTHKE, BPCTE, HACTaHaK;
e 00jacHHM HacTaHaK eJIeKTPOMarHeTHHUX Tajaca; EnexTpomarHeTHu TanacH, KapaKTepHUCTHKE, BPCTE, HACTAHAK;
e pa3IHKyje BPCTE €IEKTPOMArHETHHX Tajaca; IpuHuMI cynepro3unyje Tanaca, MOKPeTHH U crojehu Tamacu;
e 00jacHM NPUHLMII CYNIEPIIO3ULIMje Tanaca; HorutepoB edexar y aKyCTHIH;
e pa3UKyje MOKpeTHe off cTojehnx Tamaca; Wnrepdepenmumja Tanaca;
Tanacn e youwu nojasy JlomiepoBor edexra y akyCTHIIH; Mudpakimja Tanaca;
e o0jacHU 1mojaBe: INomapuzanuja Tanaca.
— unTepdepeHuyje,
—  mubpaxmmje, K/by4HH MOjMOBH: MEXaHUYKH TaJIACH, CIICKTPOMArHETHH TallacH,
— TmonapM3alyje MEXaHWUKHX TaJaca; Honnepos edexar, uppakimja, nonapusaija
e pa3IHKyje npenamMame 0]l 0J101jamba CBETIIOCTH; [penamame cBeTIOCTH;
e 00jacHU OCHOBHE 3aKOHHTOCTH TIpejiaMama 1 0A0Hjarba Opbujame CBETIOCTH;
CBETJIOCTH; Ornenaina;
e HaBeJle yJIOTy OrJie/iajla M COYMBa U NpocTHpamy cBeryiocTd; | Counsa;
e 00jacHM OCHOBHE 3aKOHUTOCTH IpeliaMara CBETIOCTH Ha WnTepdepeHunja CBETIOCTH;
orienanys; Judpakmmja cetinocTy;
OnTuka e 00jacHH OCHOBHE 3aKOHUTOCTH MpellaMama CBETIOCTH KPO3 IMonapuzauuja CBETIOCTH;

Jlucriep3uja CBETIIOCTH;
JomepoB edexaT y OnTHIH.

Kiby4HH MOjMOBH: IIpeaMam-e CBETIOCTH, OIJIe/jaNa, COUNBa,
T0JIapU3alija CBETIIOCTH, AUCHIEP3Uja CBETIOCTH




e 00jacHH IojaM KBaHTa U 11ojaM (oToHa; IMojam xBanTa. ®OTOH;
e o0jacHu Kaja HacTaje oroedekar; Maca u umnyic ¢GoToHa;
. e 00jacHU y3pOK HacTaHKa QOTOePeKTa; dotoenekTpudHu edexar;
KBanTHa cBojcTBa . ] . ) .
e1eKTPOMATHETHOT o o64ac1{1z1 Komnronos F:q)eKaT, . AjJHIITAjHOB 3aKOH .(bOTOCJ'IeKTpI/I'IHOF edexra;
spavena e 00jacHU TanacHa CBOjCTBa YECTHUIIA; KomnronoB edexar; _
Jle BposseBa penanyja;
MHKpOYecTHIa :
Jubpakiyja eIeKTpOHa, EICKTPOHCKH MHKPOCKOIL.
Kibyunu nojmoBu: kBant, GotoH, GOTOSIEKTpUIHH eeKaT
e 00jacHU cacTaB U CTPYKTYpy aToMa; Panmepdopnos ornen, cTpykTypa atroma;
e 00jacHHU CTAal[MOHAPHA CTama U HUBOE EHEPIHje aToMa; CranuoHapHa CTaka W HHBOM CHEpruje atoma, BopoBH MOCTyNaTw;
e oGjacuu Bopose nocrynare; KBantHu mpenasu, nmoOyhuBame U 3paueme aToma;
e 00jacHHU y3pOKe HaCTajara KBAHTHHX IIpesiasa; Pennrencko 3pademe;
e 00jacHH yCcIIOBE 3a HACTajare PCHATCHCKOT 3pauea; CrHoHTaHa W CTUMYJIMCaHa EMHCHja 3pauciba,
CtpykTypa atoma e pa3HKyje BPCTE PEHATCHCKOT 3payuea; [lpumeHa croHTaHe W CTHMYJIMCaHE €MHUCH]e, JlacepH;
e pa3NIUKyje CIIOHTaHO OJ] CTUMYJIUCAHOT 3pavciha; Iogena nacepa; Xomnorpaduja.
e MPUMEHHU CTUMYJIMCAHE EMHCH]E;
K/by4HM MOjMOBH: CTAllMOHAPHA CTathba M HUBOH CHEPTHjE aToMa,
KBaHTHH NpeJIa3y, PeHAT€HCKO 3padyerhe, CIIOHTaHO U CTUMYJIMCAHO
3padere, CTUMYJIICaHa eMHUCHja
e 00jacHU CTPYKTYpPY aTOMCKOT je3rpa; CTpyKTypa aTOMCKOT je3rpa;
e 00jacHHM HacTaHaK JedeKra Mace U CTPYKTypy aTOMCKOT je3rpa; | Jledekr Mace M CTaOMIIHOCT aTOMCKOT je3rpa;
e 00jacHU paJHOaKTHBHE pacIaje je3rpa; PanmoakTBHE pacnanu jesrpa;
e 00jacHM HAaCTaHAK HyKJIE€apHUX peakiyja, pucuje u Qpysuje; Hykneapne peakimje, ducuja u dysmja jesrpa;
e 00jacHU NMPHUHIHMII pajia ACTEKTOPA PaJHOAKTUBHOT 3payueha; JleTeKkTopy paJnOaKTUBHOI 3pavecwa [ ajrep-MmuiepoB Opojau u
Crpykrypa e [IPUMEHH JETEKTOPE PaIMOAKTUBHOL 3payuca; JjOHHM3allMOHAa KOMODA;
aTOMCKOTI je3rpa e 3aIITUTH cebe O PaIOAKTHBHOL 3paucHba. Jlo3uMeTpy M 3aIUTUTA Of 3payeha;
Enemenrapue yectuime, mojaM u Kiacudukaimja.
Kibyunu nojmoBn: CTpykTypa aTOMCKOT je3rpa, aedekra mace,
paanoaKTUBHH pacmany je3rpa, ucuja m ¢ysmja je3rpa, IETEeKTOPH
PaJIMOaKTHBHOT 3paycha

4. YIYTCTBO 3A JTUJAKTHYKO-METOJUYKO OCTBAPUBAIGE ITPOTPAMA U OHEIbUBAILE

Iporpam npeaMera ycMepaBa HACTaBHUKA Jla HACTABHU NPOLEC KOHLMIMPA Yy CKIaxy ca JeUHUCAHUM McxoAauma. HacTaBHUK IUIaHUpa CONCTBEHE aKTHBHOCTH M
aKTHBHOCTH YYCHHKA KOje 3a IWJb MMajy Ja YUCHUIM OCTBape MpoIMcaHe Ucxoxe. Y Ty CBPXy HACTaBHHK OWpa oaromapajyhe merosne, akTHBHOCTH M TEXHHKE 3a paj ca
yueHnmMa. JleprHrcaHn HCX0aM TTOKa3yjy HACTaBHHUKY KOja Cy TO Clieln(HUYHA CTPYYHA 3Hakha M BEIITHHE OTPeOHEe YICHHKY 32 JaJbe YUCHEe U CBAKOJHEBHH JKUBOT.

[MpunukoM utaHupama yaca, Tpeba U3BPUIMTH ONepalioOHaIH3aH]y JaTHX HCXO0/1a, PA3IoKUTH X Ha Mabe U IUIaHUPATH aKTHBHOCTH 3a KOHKpeTaH 4yac. BaxHo je
MMaTH y BUAY J1a C€ UCXOIH y MPOrpaMy pasirKyjy IO CBOjOj CIOKEHOCTH U T€XKHHH, IITO 3HAYH J]a C€ HEKH MOTY Pa3IoKUTH HA MakH OpOj CHTHHjUX UCXOJA U Ja CE MOTY



Jakie U Op)ke OCTBapHTH JIOK je 3a oxpeljeHe mMcxone MOTpeGHO BHIIE BpeMEHA M aKTHBHOCTH, KaO M paja ca pasiMYuTHM caapxkajuma. HacraBy TpebGa ycMepUTH Ha
OCTBapHBame I10jeAMHAYHUX HCX0aa, Oupajyhu npenopyueHe caipiaje WM NPOHAIa3uTH HeKe Jpyre caapikaje Koju ¢y ycMepeHH Ha eukacHHje ocTBapHBame ucxona. [lpu
o0pa/in HOBUX cafipkaja Tpeba ce oclnamaTy Ha mocTojehe NCKYCTBO U 3HaIbE YUCHUKA U HACTOjaTH Ja YICHHIU CaMOCTAIHO TyMade U U3BOJE 3aKJbyUKe O HOBHM, CTPYYHUM
I0jMOBHMA.

Ha npBoM uacy yHo3HaTH y4YeHHKE ca L[HJbCBUMA M MCXOAMMa HACTaBe, OJHOCHO Y4YCHa, IJIAHOM paja U KPUTEPHjyMOM M HauMHHMa olickHBama. Hacrasa he ce
peaI30BaTH KPO3 YaCOBE TEOPHjCKE HACTABE Ca LETUM OJEIbEHEM.

IIpBu pa3spen

Oo0mm nacraBe: Teoprjcka HacTaBa
MecTo peanusanuje HacTtape: CBH YaCOBH C€ pean3yjy y CTaHAAPAHO] YIHOHHIH
IIpenopy4yenu 0poj yacoBa 1o reMama:

e VYBoay ¢usuky: 3 yaca

o Kunemaruka: 13 yacosa

e Jlunamuka: 15 yacoBa

o KpyxHo 1 porannoHo kperame: 14 yacopa

o Tepmonunamuka: 10 yacoBa

o Enexrpuuno u MarseTHo nosee: 15 yacosa

« JlaGopatopujcke BexOe: 4 yaca

Jpyru paspen

Oo0mmum HactaBe: Teopujcka HacTaBa
Mecto peanu3anuje HacTape: CBU 4acOBH ce pealn3yjy y CTAaHIApAHO] YYHOHHIIN
IIpenopy4enu 6poj 4acoBa mo Temama:

e Ocmunanuje: 6 yacoBa

e Tanacu : 16 yacoBa

e Ornruxa: 18 yacosa

o KBaHTHa CBOjCTBa €JIEKTPOMArHETHOT 3paueka U MUKpodecTuna: 12 yacosa
e Crpykrypa atoma : 10 yacoBa

o CrpykTypa aToMmMckor jesrpa: 8 uacoBa

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLLEIbUBAILE YYEHUKA

Onemnpame

BpenHoBame 0CTBapeHOCTH UCXOAA BPIIUTH KPO3:
.o HpaheH,e OCTBApE€HOCTHU UCXO0Oa
e TCCTOBC 3Hama



HacraBHUK KOHTHHYHpaHO IpaTH M BpeaHyje mocTurayha ydeHnka KopucTehn IOCTyIKe BpeAHOBama Koja Cy y (pyHKIHjH Jajber ydema a TO Cy: Ipolec ydema u
HaIpe0Bamba, pe3yJITaTH Koje y4EHHK OCTBapyje, HAUMH Ha KOjH J0JIa3H JI0 Pe3yJITara, capaiiby, HHULU]aTUBY, YIIOPHOCT U aHraxoBamwe. HacTaBHUK peJOBHO Oenexu cBe
AKTUBHOCTH y4YEHHKa U HHPOPMHUILE YIEHUKE O IIOCTUTHYTUM PE3yJTaTUMa U HalPel0Bamby.

VY dopMaTHBHOM BpeIHOBAY HACTABHHK MOTHBHIIEC YYCHHKE M Pa3MHIIIba O PELICHUMA, Y3pOLMMa U MOCIeAnlamMa, oxpadpyje HX J1a MOCTaBibajy NUTamkba, pa3Brja
CaMOCTAJHOCT ¥ CaMOIIOY3/Iafbe YUEeHHKA TaKo IITO NX MOAPIKaBa Jja HCKaKy MUIIUBbEhe, 00pa3iiake CBOje MPEAJIore y 3aJaToj CUTYaIHj1, apryMEHTOBAaHO KOMEHTAPHIILY IpyTe
HPEJIore U OLEHYjy KBAIUTET M HAIIpelaK CBAKOT Pajia, 3Hamba UTI.

3a CyMaTHBHO OLiCHHBamke O TpeOao 1a pelraBajy 3aaTKe KOjH caapiKe HeKe acleKTe HCTPAKUBAUKOT Paja, 1a cajpike HOBHHE TaKO Ja YYCHHIU MOTY Jia IPHMEHE
CTEYeHA 3Hamba M BEUITHHE. Y BPEJHOBamy HaydeHOr Tpeba KOPHCTHTH pa3jIMuUTe WHCTPYMEHTE, a M3BOP 3aBUCH OJ BPCTE aKTHBHOCTH KOja ce BpeiHyje. Y mpolecy
OLeHHBamba 100po je KOpUcTUTH NopThonno (30MpKa J0OKyMEHaTa U eBUJICHIIMja O MPOLECY NPOLYKTUMA paja ydeHHKa y3 KOMEHTape U IPernopyke) Kao U3BOp MoAaTaka u
NOKa3aTesba O Hallpe/l0Bamky YUCHHUKA.

ITpeasior 3a CyMaTHBHO OLICHHBAME: TECTOBH 3HAMa, aKTHBHOCTH Ha Yacy, JoMahi 3a1aTak, CTPpaKMBAUKH 33/1aTakK, H3pajia MPe3eHTallja U IPEe3CHTOBabEe, peanu3aliija
71a00paTOPHjCKUX BeXOH (y IpBOM paspeny). [Ipuiarkom cBakor BpeaHOBama MOCTUrHyha MoTpeOHO je yUeHNKyY 1aTh MOBpaTHY HH(POpMaIHUjy Koja IIoMaXke Jia pa3yMe rperke
¥ 000JBIIIa CBOj PE3YJITAT U YUCHeE.



1. OCTBAPUBAIBE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Ha3zus npeamera: OCHOBE EJIEKTPOTEXHUKE

HACTABA
PA3PE[] - [MPAKCA YKVYITHO
Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610ky
1 111 37 - - - 148
I 105 35 - - - 140

2. IU/bEBU YUYEIbA:

— VYmnos3HaBame ca OCHOBHUM II0jMOBHMA M3 00JIACTH €JIEKTPOCTATHKE, jeAHOCMEPHUX CTPYja U eIeKTPOMarHeTu3Ma ;
— VYIo3HaBame ca OCHOBHUM II0JMOBHMa U3 00JAaCTH HAN3MEHNYHHX CTpYja U Be3a eJleMeHaTa

— Yno3HaBame ca OCHOBHHM II0jMOBHMA y 00JIACTH CIIPETHYTHX M OCHMIATOPHUX KOJIa, Kao U TpaHchopMaTopa;

— Ocmnoco6paBame 3a 00aBJbambe MEPEHa AMIPEMETPOM, BOITMETPOM, BATMETPOM U OCIIHIIOCKOTIOM;

— OcnocobspaBarbe 3a IPAKTHYHY MTPOBEPY I0jaBa ¥ 3aKOHA U3 00JIaCTH €JIEKTPOTEXHHKE.

— Pa3Bujame criocoGHOCTH M BEIITHHA 33 IPUMEHY 3HAHba U3 €JIEKTPOTEXHUKE Y CTPYIIH;

— PazBujame mpaBHIHOT OJJHOCA YUEHHKA ITpeMa 3aIITHTH, OOHOBH U yHamnpehemy )KUBOTHE cpeanHe;

3. TEME, UCXO/U, IPEITIOPYYEHU CAJIP’KAJU U K/IbYUHHU [TIOJMOBHU CAZIPKAJA

Paspen: IlpBu

Togummu Gouxa yacosa: Teopuja: 111 yacosa, Bex6Oe: 37 yacona,

OZIpeqH CHITy KOja JieTyje Ha TAYKacTO HAeIeKTPUCAHO
TEJIO y OKOJIMHU JPYTUX TAYKACTUX HACICKTPUCAHUX
Tena;

o0jacHu ¥ rpadUyuKy MIPUKaXKE BEKTOP 110Jba Y HEKOj
TayKH 110Jba;

00jacHH 10jaM MOTCHIIMjaJIa W HAIIOHA;

TEMA nCXoan MNPEINNOPYYEHU CAAPXAJA / KJbYUHH IOJMOBHU CAJIPKAJA
ITo 3aBpIeTKY TeMe y4eHHK he OUTH y cTamy Ja:

e HABOJM, IPepavyHaBa U ynorpedspaBa jeANHULE; ITojam jemununa. MehyHapoHu CHCTEM jeIMHULA;

e neHHHIIC OCHOBHA U CJICKTPUYHA CBOjCTBA MaTepHje, Ctpykrypa MatepHje (IIpOBOJHHIIH, TTOTYIIPOBOJHULIN U H30JIATOPN);
Kao ¥ 10jaM eJIeKTPULINTETA,; Haenexrpucano Teno (10jaM 1 KOJIMYMHA HACIEKTPUCaha);
o0jacHH TI0jMOBE: KOIUYNHY €IEKTPULIUTETA, KynoHoB 3akoH;
HaENeKTPUCAHO TEIO; Enextpruuno mosbe (rpadmuko mpeacTaBibambe eNeKTPUIHOT 110Jba, jaYlHa
n3padyHa CHIIy m3Mel)y 1Ba HaelekTpucaHa Tena 10Jba yCaMJBEHOT TaUYKaCTOT HaeJIeKTPUCAmha, XOMOT€HO EJIeKTPHUYHO I10JbE,

EnexrpocraTuka kopucrehu KynoHoB 3akoH; BEKTOP €JIEKTPUYHOT 110Jba);

Curte y eleKTPHIHOM TOJbY;

EnekTpryHY HOTCHIMja U €ICKTPUYHHU HAIIOH;
Paj cuia y eleKTpUYHOM M0JbY;
[Nonapu3zanuja qUENeKTPHUKA;

KanaruTuBHOCT ycaMIBEHOT POBOIHHKA;




M3payyHa MOTCHIHjall Y eICKTPUYHOM I0JbY U HAMOH
u3mely IBe Tauke;

o0jacHH TOoapHU3alyjy U Mpodoj TUETIeKTPHUKA;
00jacHHU T0jaM KaIalliTHBHOCTH;

U3pavyHa KalaluTHBHOCT IJI0YacTOr KOHAEH3aTOpa;
U3payyHa eKBUBAJICHTHY KaIAlUTHBHOCT PE/HE,
napaiesiHe U MELIOBUTE Be3¢ KOH/ICH3aTOPa;

W3payyHa [ojeJMHaYHe HATIOHE KOJ| PE/IHE M MEIIOBHUTE
Be3¢ KOHJIEH3aTOpa;

u3padyHa peJaTHBHY U allCOIyTHY TPEIKY MEpema;
o0pajau U TyMadH pe3ynTaTe Mepema;

JIEMOHCTPHpPA IOHAIIAke HACTEKTPUCAHNX Tela;
JIEMOHCTPHPA MYyHEHE U MPAKIHEHE KOHICH3aToPa;
U3padyHa U U3MEPH €KBHBAICHTHY KalallUTHBHOCT BE3a
KOHJIEH3aTopa.

IPUMEHU Mepe 3alUTHTE Ha Pay;

KanauutuBHOCT KOHIeH3aTopa (1ojaM KOHICH3aTopa, KamaluTHBHOCT
IUIOYACTOT KOH/IEH3aTopa, ontepehrBambe KOHASH3aTOpa, MP000j THEIEeKTPHKA,
BpCTE KOHICH3aTOPA);

BesuBame KOH/IeH3aTOpa (PEIHO, MapajIeiHO U MELIOBUTO BE3UBAKE
KOHJIEH3aTOopa).

BEXBE
Yno3HaBame ca 1a00paTOPHjCKOM OIPEMOM U HHCTPYMEHTHMA;
Knacudurkanuja MmepHuX Tpemaka, TAYHOCT Mepema 1 oOpasia pesynrara
Mepema,
Haenextpucano Teino;
Konznenzaropu, Mymeme U NPaKbenhe;
BesuBame KkoHzmeH3aTOpA.

KibyuHu nojMoBu: HaeneKTprcaHO Teno, KyIOHOB 3aK0H, €IEKTPUYHO MOJbE,
CHJIE y SNIEKTPUYIHOM I10JbY, €IEKTPUYHH IOTEHINjall U eJIeKTPUIHH HAIOH,
KOHJICH3aTOp, Pe/IHA Be3e eIeMEHAaTa, MapaJiellHa Be3a eJeMeHaTa

JeqnocmepHe cTpyje

neduHHMIIe jeIHOCMEPHY CTPYjY U II0jMOBE Kao LITO CY
NO3UTHBHA M HETaTUBHA CTPYja, GU3UYKH U TEXHHYKU
cMep cTpyje;

e H3payyHa jauyrHy CTpYyje U IYCTHHY CTPYje;
o ne(hHHUIIE EIEKTPUYHO KOJIO U YCIIOB J1a Y KOy Teue

cTpyja;

o0jacHH eeMeHTe eNeKTPHYHOT KOJIa;

00jacHU eNeKTPOMOTOPHY CHIIY T€HEepaTopa;
00jacHH U U3pavyHa eIeKTPUYHY OTIIOPHOCT;
HaBeJIe BPCTE OTIIOPHHKA,

o0jacHHU eNeKTPUIHY IPOBOAHOCT;

npuMemyje OMOB 3aKOH;

00jacHU Mepeme CTpYje, HalloHa, OTIIOpa, CHare U paja;
npumemyje [Ipeu Kupxodos 3akoH;

objacan IlymoB 3akoH;

n3padyHa cHary u paja nmomohy Ilynosor 3akoHa;
pelaBa MpocTa KoJjia ca pealHiM TeHepaTopoM;
U3payyHa CHary reHepaTopa U CHary npujeMHHUKa;
o0jacHH pexuMe pajia TeHepaTopa;

pelaBa pa3InunTe Be3e TeHepaTopa;

neduHHMIIe CTPYjHU TeHepaTop;

Iojam jemHOCMEpHE eNeKTpUYHE CTPYje (IejcTBa eNeKTPUIHE CTPYje, jaulHa U
TYCTHHA €TICKTPUYHE CTPYje);

[Nojam eneKTpUYHOT KOJia U F-eTOBH €IEMEHTH (EJISKTPHYHU TeHepaTop,
€JISKTPOMOTOPHA CHJIa TeHEePaTOpa, MPHjEMHUK, IPEKHIay, IPOBOAHHIIN);
OTtnopHULY (€IEKTPUYHA OTIIOPHOCT, OTIIOPHOCT IPOBOJJHUKA, 3aBHCHOCT
OTIOPHOCTH O TEMeTepaType, eIeKTPHUYHA IPOBOJHOCT);

OMOB 3aK0H (pe(hepeHTHH CMep CTpyje U HalloHa);

Mepeme cTpyje 1 HaloHa;

IMpeu Kupxodos 3akoH;

IlynoB 3akoH;

Enextpuunu pan u enextpuyHa cHara. Mepeme eneKTpuyHe CHare;
PenraBame IPOCTOT KOJIa Ca PEaTHUM T'€HEPaTOpPOM;

CHara reHeparopa, cHara IpHjeMHHUKa, KOS(QHIIjeHT KOPHCHOT JIejCTBa
reHepaTopa;

Pexxumu pajia reHepartopa (pexXnuM Ipa3HOT X0/, KPaTKOT CIoja U PEXHM
MAaKCHMaJIHe KOPUCHE CHare);

Hanoncku rereparop (peiHa U napaiesiHa Be3a reHepaTopa, eKBUBAICHTHU
TeHepaTop);

Crpyjuu reHeparop (MeanaH U peanaH CTPYjHH TeHepaTop);

[perBapame cTpyjHOT reHepaTopa y HallOHCKU M OOPHYTO;

BesuBame OTIOPHUKA (PEIHO, TapalleIHO M MEIIOBUTO BE3UBAK-E OTIIOPHHUKA);




o0jacHH IIpeTBapame CTPYjHOT TeHepaTopa y HallOHCKH
U 00pHYTO;

M3padyHa eKBUBAICHTHY OTIIOPHOCT Pa3IMYUTHX Be3a
OTIIOPHHKA;

VYonurrenn OMOB 3aKoH (pelaBame Kojia nomohy yomnmrenor OMoBor
3aKOHA);

Hpyru Kupxodos 3akoH (11ojaM cI0KEHOT eIeKTPUYHOT KoJia, AehruHuIrja
Jpyror Kupxogosor 3akoHa, onpehuBame HanoHa u3Mel)y aBe Tauke y KOy,

EnexTpoMarseruzam

e pemaa kosa nomohy yormreHor OMOBOT 3aKOHa; onpehuBame NoTeHIKjana y Koiy);
e npumenyje dpyru Kupxogos 3akom; PemaBame croxeHHxX koina (IupexTHoM npumeHoM [Ipsor u JIpyror
e ozpenu HanoH n3Mely IBe Tauke y Koy, Kupxodosor 3akoHa, Kao 1 IpeTBapameM HAIIOHCKOT TeHepaTopa y CTpyjHH U
e OJ[pe/M MOTCHIUjale Y KOMY; 00pHYTO).
e HalWIIe CHCTEM je[HaUMHA 32 PEIIaBatbe CI0KEHOT

KOJIa;
® pellaBa CJI0KEHO KOJIO €a JIB€ KOHTYPE JUPEKTHOM BEXBE

npumeroM [Ipsor u [pyror Kupxodosor 3akoHa; Yno3HaBame ca MEpHOM OIpeMOM U HHCTpyMeHTuMa. Kopuutheme aHamoraor
e pelaBa CI0)KeHa KOJa IPETBAPABEM CTPYJHOT 1 TUTUTATHOM MEPHOT HHCTPYMEHTa,

reHepaTopa y HallOHCKU M OOpHYTO; JlejcTBa eeKTpUYHe CTpyje;

Mepeme HaloHa, CTpyje U eNeKTPUYHOT OTHOPA;
Mepeme cHare;

e yrnoTpeOsbaBa MepHE aHAJIOTHE W TUTHTAITHE OMOB 3aKOH;

UHCTPYMEHTE (aMIiepMeTap, BOJITMETap, OMMETap) Ipeu u [pyru Kupxo¢os 3axoH;
o IIOKaXKe JICjCTBA EIEKTPUYHE CTPYje; Mepemwa Ha reHepaTopuMa;
e H3MEpH HAIOH, CTPYjy U EIEeKTPUYHH OTIOP Y KOIy; Bese ormopHuKa, 3aBHCHOCT OTIIOPHOCTH O TEMIIEpaType.
e U3MEpH CHAry y KOiy;
e nposepu OMOB 3aKOH; Kiby4HH MOjMOBH: jeIHOCMEPHA EIEeKTPUYHA CTPYja, OTHOpHUIN, OMOB
e nposepu [Ipeu u [pyru Kupxodos 3axoH; 3aKkoH, Llynos 3akon, [Ipsu n Jpyru Kupxodos 3akox
e I3MEpH eIEeKTPOMOTOPHY CHITY, HAIIOH Ha onTepeheHoM

TeHepaTopy MU YHyTpalllky OTIIOPHOCT IeHepaTopa;
e H3MepH eKBUBAJIECHTHY OTIOPHOCT Pa3IMUUTUX BE3a

OTHOPHUKA;
e YIOpeaU N3MEpEHe BPEAHOCTH HAIlOHA, CTpYje U

OTHOPHOCTH Ca U3paYyHATHM;
e pellaBa CI0XKEHO KOJIO ¥ IPOBEPH PEIIeHa MEPEHEM;
e 00jacHU IojaM MarHeTa, MarHeTHOT 110Jba; [ojam maraeTHOT 1oJba (110jaM M BPCTE MarHera);
o rpadUuKy NPEACTaBH MAarHETHO 110JbE; I'paduuko npeacTaBbambe MArHETHOT 110Jba;
e 00jacHU MarHeTHA CBOjCTBAa MaTepHje; MarseTHa cBOjCTBa MaTepHje (MarHeTHa IepMeabMIIHOCT, BPCTE MarHETHIX
e HaBeJle [0JIeTy MarHeTHUX ¥ (hepOMarHeHTHX Marepujana);

Marepujaia;

o0jacHu ¥ U3padyHa MarHeTHy HHAYKLH]Y CTpYje y
[IPaBOM IIPOBOJHHKY U OJIPEIH HEH CMep;

o0jacHM MarHeTHY UHIYKIH]y Y HABOjKY U HAMOTAjy U
OJIpeli BCH CMep;

MarHeTHa HHIYKLH]ja;

Buo - CaBapoB 3ak0H (BEKTOp MarHeTHE HHAYKIHMj€ U BEKTOP MarHETHOT
0Jba);

AMIIepOB 3aKO0H (MarHeTHO I10Jbe MPABOJIMHU]CKOT IPOBOJIMKA, MATHETHO
MoJbe HABOjKA M HAMOTAja);

Marneheme pepoMarHeTHHX MaTepHjaa;




e oOjacHu MarHehemwe (epoMarHeTHUX MaTepujaia u
MAarHeTHH XMCTEPE3NC;

e 00jacHU MarHeTHO Ko0J10 1 Kan-XOonKHHCOHOB 3aKOH U
W3payyHa BEIMYMHE BE3aHE 32 MAarHETHO KOJIO;

e 00jacHHU U U3payyHa €IEeKTPOMAarHeTHy U
CNIEKTPOANHAMUYKY CUITY M OZIPE/IH FbHXOB CMEp;

e oGjacHu PapajejeB 3aKOH ¥ BETOBY IIPHMEHY KOJT
NPaBOJIMHUjCKOT TPOBOJHUKA, HABOjKA M HAMOTaja y
MAarHeTHOM I10JbY;

e OIpeIH CMep HHAYKOBaHE €IEKTPOMOTOPHE CHIIC;

e o0jacHu IPHUHIMI pajia reHepaTopa jeAHOCMEpPHE CTpyje;

e 00jacHHU MPUHLHI Pajia eIeKTPOMOTOPA jeJHOCMEpHE
cTpyje;

e 00jacHU CAaMOMHAYKIH]Y U U3padyHa HHIYKTHBHOCT

HaMoTaja;

o0jacHHU y3ajaMHy HHIYKLH]Y;

o0jacHY IPHHIIMII pajia TpaHCchOpMaTopa;

o0jacHH BPTIIOXKHE CTpYje;

pelaBa 3a7aTKe y 00JIaCTH €lNeKTPOMarHeTu3Ma,

e TOKaXXE y3ajaMHO JICjCTBO MarHeTa, MarHeTa i MeKor
reoxha, Kao U eJeKTpoMarHeTa;

e M3MEpU HHIYKTUBHOCT KajeMa;

e H3BOJH 3aKJbYUKE O IPOMEHH MHAYKTHBHOCTH Y
3aBHCHOCTH OJ] IPOMEHe Opoja HaBoja, AUMEH3Uja U
jesrpa;

e MOKaKe IPUMEpEe CAMOMHAYKIHje U 00jaCHU pHMeEpe 3
npakce.

MarserHu XUCTepe3uc;

diykc BeKTOpa MarHeTHE HHAYKLM]E.

MarseTtHo k0j10. Kan-XonkiuHCOHOB 3aK0H;

EnexrpomarnerHa cuia (11ojam eleKTpoMarHeTHe cuie, ofpehusame BekTopa
€JIeKTpOMarHeTHe cuie);

EnexrponnHamudka cuina ( y3ajaMHO JIEIOBambE IBa IPOBOJHUKA Ca CTPY)OM,
onpehuBame BeKTOpa eNEKTPOANHAMHYKE CHIIE);

HaBojak 1 HaMOTaj y MarHeTHOM II0JbY;

Enexrpomarnerna nuaykiuja (Oapaznejes 3akoH, JIGHIIOBO MPaBHIIO);
WHaykoBaHa eIEKTPOMOTOPHA CHJIA Y HAMOTA]y M IIPABOJIMHHU]CKOM
MIPOBOJTHHKY, CMEP HHIYKOBAaHE €MC);

EnexTpoMoTop jeAHOCMEpHE CTpYje U TeHepaTop jeAHOCMEPHE CTpyje;
VIHIyKTUBHOCT KoJia (MHIYKTUBHOCT KajeMa, 3aBUCHOCT HHAYKTHBHOCTH OJF
Opoja HaBoOjaka, TMMEH3HUja U je3rpa);

EnexTpoMoTOpHa CHla CaMOUHIYKIIHjE;

MehycobHa nHIyKIH]a;

Tpancdopmarop;

Bptioxue crpyje.

BEXEBE
MarHeTy u eleKTpOMarHeTy;
KanemoBu;
EnexTpomMarueTHa HHIYKIH]a.

Kbe‘lHPl l'[OjMOBPl: Mar"He€THO 110Jb€, MarHCTHa I/IH}:[yKLIPIja, AMHepOB 3aKOH,
CJICKTPOMAarHeTHa cujia




Pazpen: Ipyru
Fogummsu dhonx yacosa: Teopuja: 105 yacosa; BexxOe 35 yacoBa

HCXOIH

TEMA
Ilo 3aBpmeTky Teme yueHuK he OuTH y cTamy na:

IPEINNOPYYEHU CAJPXAJHA / K/bYYHHU ITIOJMOBH
CAJIPXKAJA

OIIHIIIC IPOM3BO/Y HAU3MEHHYHE CICKTPOMOTOPHE CHJIC;
HaBeJIe apaMeTpe HAM3MEHHYHHX BEJIMYHHA U U3payyHa
BPEIHOCTH;

MPEACTABU HAM3MEHUYHE BEIMIHHE TOMONY BPEMEHCKHX
nujarpama, (aszopa M KOMIUIEKCHUX OpojeBa;

cabupa 1 0y3uMa Hau3MEHHYHE BETHUHHE.

YBoa y Hau3MeHU4He
cTpyje

[oxecu ocrumockomn 3a Mepemhe Han3MEHHYHOT HalloHa
W3mepn Han3MeHHYHH HATIOH OCLMIOCKOIIOM;

W3mepu ¢aszHy pasnuky ABa HallOHA OCIHIIOCKOIIOM;
W3mepu yuecTaHOCT OCILIMIIOCKOIIOM;

IMojam u 3Hauaj Han3MeHUUHE cTpyje. Jobujame mpocToneproJuIHe

€JIEKTPOMOTOpPHE cuile. I eHepaTop Hau3MEHUYHE €IEKTPOMOTOPHE CUIIE;
ITapameTpy HaU3MEHHYHUX BEIMYMHA (TPEHYTHA BPEJHOCT, aMILIUTY 1,

nepuofa, ¢aza 1 moveTHa (aza, yueCTaHOCT, KPY»KHa Y4ECTaHOCT,
cpenmba BpeIHOCT, e(heKTHBHA BPETHOCT);

IpencraBibambe HAM3MEHUYHHX BEIMYMHA TOMOhY BPEMEHCKUX
njarpama;

IMpencraBibambe HAM3MEHUYHHX BeandnHa nomohy dasopa;
IpencraBbame HAN3MEHNYHHUX BEJIMYMHA TOMONY KOMIUIEKCHHX
6pojeBa;

Cabupame 1 0ly3UMarme HAan3MEHUYHHUX BEJIUYHMHA.

BEXBE:

Mepeme Han3MEHUYHOT HalOHa aHAJOTHUM M AUTHTaTHUM
HHCTPYMCHTHMA;

Mepeme napaMerapa HAU3MEHHYHOT HAIIOHA OCLIMIIOCKOIIOM;
Mepeme (as3He pasiiiKe JBa HAIIOHA ¥ Y4ECTAaHOCTH OCLIMJIOCKOIIOM.

Kiby4Hu nojMoOBH: HaAU3MCHUYHA CTPYja, aMILTUTY/Ia, hEeKTUBHA
BPEIHOCT, epro/, ppeKBeHIrja/yaecTanocT, pas3op, dasa

HaIpTa BpeMeHCKe U (pa3opcke Iujarpame 3a HaIoH U CTPYjy y
KOJIy HAU3MEHUYHE CTPYje Y KOME ce Hala3M jelaH O
eJieMeHaTa: OTHOPHHK, KaJleM MM KOH/ICH3aTop;
U3pavyHa KOMIUIEKCHE UMIIEJIAHCE eJIEMEeHATa, PEaKTHBHY
OTIIOPHOCT KaJieMa M KOHJIEH3aTopa;
OIUIIIE MOHAMIAE KaJleMa Y KOJIy jeTHOCMEpHE U KOy
HaM3MEHUYHE CTpPYje;
OITHIIIC MTOHAIIAKE KOHJICH3aTOpa y KOJIy jeJHOCMEpHE CTpYje U
y KOJIy Hau3MEHHYHE CTpYje;

EnemenTn y koJy onpenu hasHu moMmepaj u3mel)y HaroHa u CTpyje 3a eJIeMEHTE Y
Hau3MEHUYHe CTpyje KOJIy Hau3MEHUYHE CTPYje;
nedHHHIIE U U3pauyyHaBa CHare 3a eJIEMEHTE y KOJIy
HaM3MEHUYHE CTPYjE;
kopuct OMOB 3aKOH 32 e()eKTHBHE BPEAHOCTH CTPYje U
HallOHa MIPUJIMKOM pelllaBaiba 3a1aTaKa;

EneMeHTH y KOy HaU3MEHHYHE CTPYje;

OTHOPHHUK Y KOJIy HAU3MEHUYHE CTPYje;

Kanewm y koity jeqHocMepHe cTpyje;

Kanewm y koity HausMeHUuYHe cTpyje. PeakTHBHA OTIOPHOCT KajieMa;
Konnensarop y xoiy jenHocMepHE CTpyje (MIyHemhe U MPaKHEHe
KOHJICH3aTOpa);

KoHzieH3aTop y Kosly Hau3MEeHH4He cTpyje. PeakTHBHA OTIIOPHOCT
KOHJICH3aTOPa;

CHare y K0JIy HaU3MEHHYHE CTpyje (T10jaM TpeHyTHE, aKTHBHE,
pEaKTUBHE U NPHBHUJHE CHAre);

CHara y xony ca otropHuKkoM. CHara y koiy ca kanemoM. CHara y Koy

Ca KOHACH3aTOPOM.




kopuct OMOB 3aKOH 32 KOMIUIEKCHE BPEAHOCTH CTPYje U
HAaItOHa IIPWINKOM pellaBamba 3a/JaTaKa;

n3MepH Hau3MEHHYHU HAIOH U CTPYjy aHAJIOTHUM U
JTUTHTATHAM HHCTPYMEHTHMA,;

n3MepH Hau3MEHHYHHU HATIOH Ha OTIIOPHHKY, KaJleMy 1
KOHJIEH3aTOPY OCLIUJIOCKOIIOM;

M3MEpH CHarys;

® I[IPOBEPU OCHOBHE 3aKOHEC CJICKTPOTEXHUKE MECPCHEM;

BEXBE:

Mepeme CTpyje U HalloHa y KOJIMMa HaN3MEHHYHE CTPYje aHAJIOTHUM H
JUTHTATHUM MEPHUM HHCTPYMEHTHMA;

Mepeme HaroHa Ha OTIIOPHUKY, KajJeMy U KOHIEH3aTopy
OCILIMJIOCKOTIOM;

Mepeme cHare.

ITpoBepa OCHOBHUX 3aKOHA €IEKTPOTEXHUKE.

Kiby4Hu nojMoBH: OTIIOPHUK, KaJIeM, KOH/IEH3aTOp, TPEHYTHA, aKTHBHA,
pCeaKTHBHA U IPUBYUJIHA CHAara

Bese enemenara y
KOJIy HAM3MEHHYHe

cTpyje

HalpTa BpeMeHCKe H (a30pcKe qujarpame HaroHa U CTpyja
KOJ] pe/IHMX Be3a;

nedHHHIIE U U3padyyHaBa UMIEAAHCY PEIHUX Be3a, leH MOIYO
u azHu yrao;

kopucti OMOB 3aKO0H 32 e()eKTHBHE M KOMIUIEKHE BPETHOCTH
HaIlOHa U CTpYja;

U3padyHa HAallOHE U CTPY]jy KOJ| Pe/lHE Be3¢ eIeMEHATa;
neduHMIIe M M3padyHaBa (GakTop CHare;

neUHUIIE peHy PE30HAHCY U PE30HAHTHY (hPEKBEHIHU]Y;
n3pavyHaBa Pe30HAHTHY (PPEKBEHIH]Y;

neduHMIIe M M3padyHaBa cHare KOJ peHUX Be3a;
neUHUIIE aTIMUTAHCY B 00jaCHU KaKo Ce OHA M3padyHa u3
UMIICaHCe;

HalpTa BpeMeHCKe U (pa30pcKe Aujarpame HaIoHa U CTpyja
KOJ] apaJIe]THUX Be3a;

M3payyHa HaIllOH U CTpYje KOJ MapaJiejIHe Be3e elieMeHara;
neduHMIIe M M3padyHa CHare KOJ IapajlelHiX Be3a;

e 00jacHU 3HA4aj U HA4YMH HOIpaBKe (aKkTopa CHAre;

Penna Be3a oTOpHHKa, KajieMa 1 KoHjeH3aropa. [Tojam nmnenance.
Tpoyrao umnenance. OMOB 3aKOH y KOMIUIEKCHOM OOJIMKY 3a PeIIHY
RLC Be3y. Penna pe3onanca;

Penna Be3a oTHOpHUKA U KaJleMa;

KommiekcHa nmmnenanca. Tpoyrao ummnenaHce;

PenHa Be3a oTopHHKa 1 KOHAEH3aTopa. KoMIutekcHa nMmenaHca.
Tpoyrao umnenasce;

HuckodpekBeHINjCKH M BUCOKO(PPEKBEHIMJCKH (HITAp — pe/iHa Be3a’;
CHare KoJ| peJHE Be3e OTIIOPHMKA, KalleMa B KOHAeH3aTopa. Tpoyrao
cuare. Qaxrop cHare;

CHare KoJi peiHe Be3e OTHOPHHKA U KaJleMa;

CHare KoJ peJJHE Be3€ OTIIOPHUKA U KOHJIEH3aTopa;

[Napanenna Be3a npujemuauka. [lojam anmurance;

[Mapanenna Be3a OTIIOpHUKa, KajeMa 1 KoHAeH3aTopa. Tpoyrao
aJIMHUTaHCH;

INapanenna Be3a OTIIOPHUKA U KaJleMa;

[MapanenHa Be3a OTIIOPHUKA U KOHJEH3aTOPA,;
HuckodpekBeHuujcku ¢urap — napanenHa Besa;

CHare KoJ mapajeiHe Be3e OTIOPHHKA, KaJeMa U KOHJeH3aTopa.
Tpoyrao cHare;

CHare KoJ| mapajieliHe Be3e OTIIOPHHKA U KaJleMa;

CHare Ko/J| mapaseiiHe Be3e OTIIOPHUKA U KOHJIEH3aTopa;

IMapanenna pe3onanca. [Tonpaska ¢axropa cHare.

BEXKBE:

Mepeme Han3MEHHYHOT HAMlOHA U CTPYje aHATOTHUM MYITUMETPOM (y
pexnsoMm u napanenHoM RLC xoiy);

OnpehuBame npomycHor oncera HO® u BO dunrapa;

Mepeme Han3MeHUYHOT HAlloOHa ¥ CTpyja y napajieinnoM RLC komy u
KOMOWHOBAHOj BE3H €IeMEHATa;

Mepeme ¢axropa cHare;




W3mepu Han3MEHHYHU HATIOH Ha €IEMEHTHMA PETHOT
RLC, RL u RC xona ocMIOCKOIIOM U MYITUMETPOM;
Opnpenu rpannuny yuecraHoct HO u BO duntpa;
[posepu Ilpsu u Jdpyru Kupxodosor 3axoH;

n3Mepu PpEeKBEHIN]Y TUTHUTATHAM (PPEKBEHIIMETPOM;

aHaM3Upa paJi Kojia MEpeHEM CTPYje U HaroHa U ynopeljyje ca

BPEAHOCTHMA KOje Cy JOOUjeHe padyHCKUM MyTeM;
OJIpe/TH TPOIYCHH OIICeT OCHIIIATOPHOT KOJa,

Jlururanan GppekBeHIMETpH (MEpPEemne CPEeABHX, HUCKHX U BUCOKUX
YYECTaHOCTH; TAYHOCT AUTHTATHOT (PEKBEHIIMETpa — yrnopehuBame
Mepema QpeKBeHIje PPEKBEHIIMETPOM U OCLIHIIOCKOIIOM);
ITpoBepa 3aK0HA ETEKTPOTEXHUKE MEPEHEM;

KibyuHu mojMoBH: umrieanca, aIMUTaHca, pe3oHaHca, puirep, Gakrop
cHare

Cl10:KeHa K012

pelaBa M aHaIM3Mpa KOMOMHOBaHY BE3y elIEMEHATa;
pelaBa Bese eleMeHeTa TpaHc(HOopPMaIHjoM U3 TPOyTiia y
3Be3/y U OOpHYTO;

QHAJIM3MPA PaJl CIOKEHOT KOJIO ca JIBE HE3aBHCHE KOHTYpe
npumenoMm IIpeor u Ipyror Kupxodosor 3akoHau ozpelyje
HEMO3HaTe CTPYje U HAIOHE,;

KopucTH TeBEeHEHOBY TEOpEMY 3a pelLIaBaAE CIOKEHOT KOJIa;

KoMmOHnHOBaHe Be3e eIeMeHaTa;

Tpancdopmanyja Be3a U3 TpOyTIIa y 3Be31Y;

Tpancdopmanuja Be3a U3 3Be3/€ y TPOYrao;

[Mojam croxeHor KoJa;

PenraBame CI0KEHHUX KOJa JUPEKTHOM mpuMeroM IIpeor u JIpyror
Kupxodosor 3akoHa;

PemaBame cioxkeHUX KoJia IpUMEHOM TeBEHEHOBE TEOpPEME.

KJLy‘IHI(I HOjMOBH: BE€3a €JIEME€HaTa Tpoyrao, B€3acjieMeHaTa 3B€3/a,
CJIOKCHO KOJIO

Cnpernyra u
OCHHJIATOPHA KoJIa

o0jacHM MHAYKTHBHY CIIpery KajleMa U beHy PUMEHY,
n3payyHa Koe(pHIINjeHT HHAYKTUBHE CIpETe;

OIUIIe IPHUHITHII pajia TpaHchopMaTopa i
ayToTpaHc(opMaTropa W HUXOBY IIPUMEHY;

o0jacHu cnoboane ocruanyje u u3seae ToMcoHOB oOpasair;
HaBele pa3lIuKy U3Mel)y uiaeanHor u peasHoT OCIHIATOPHOT
KOJ1a;

00jacHY NPHHLMII pajja PEJHOT OCLMJIATOPHOT KoJla M
U3payyHa PE30HAHTHY YYECTaHOCT U NPOIYCHH OIICET;
o0jacHH IPHHIIMII pajja NapajeTHoT OCIUIATOPHOT Koja U
M3padyHa Pe30HAHTHY YYECTaHOCT U MPOITYCHH OIICET;
Habpoju BpCTE CIipera 1 Npeno3Ha lHX0BEe OCHOBHE
KapaKTepPHUCTHUKE;

Ognpenu pe30HaHTHY YY€CTaHOCT PEIHOT OCIMIATOPHOT KOJIa;
Ojipean pe30HAHTHY YYECTAHOCT HAPAJIEHOT OCIUIATOPHOT
KOJIa;

MHAyKTUBHO CIIPErHYTH KaJIEMOBH;

Kona ca MHIYKTHBHO CIIPErHYTHM KaJeMOBHUMA;

TparcdopmaTop u ayrorpanchopmarop;

Cnob6oane ocriunanyje u ToMcoHOB obpasail. MeanHo u peaaHo
OCI[IJIATOPHO KOJIO;

Penno ocumnaToTHO K0710. PakTOp JOOPOTE U MPOITYCHH OTICET
OCIMJIATOPHOT KOJIa;

[MapasesaHo ocumIaTopHO Koo. [IpomycHu orncer ocUIaTOPHOT KOJa;
CripersyTa OCUMIATOPHA KOJIa — BPCTE CIpera.

BEXBE:

OppehuBame pe3oHaHTHE QPEKBEHIHjE PSIHOT U MapaseTHOT
OCILIMJIATOPHOT KOJIa;

OnpehuBame npeHOCHOT 0iHOCa TpaHC(opMaTopa U
aytoTtpachopmaTopa;

Mepeme NpOIyCHOT OIIcera OCLIIATOPHOT KOJIa METOJIOM PE30HaHCe.

Kiby4Hu mojMoBH: MHIYKTHBHA CIIPEra, OCLUIATOPHO K0J10, TOMCOHOB
obpazar, dakrop nobpoTe

Tpoda3nu cucremu

HaBeJle OCHOBHE KapaKTEPUCTHKE TPO(ha3HOT cucTeMa 1
o0jacHu Ha4MH NOOHjama TpodasHe eNIeKTPOMOTOPHE CHIIE;
00jacHH Be3UBakE HAMOTAja I'€HEPaTopa y 3Be3/y U TPOYyrao;
o0jacHU Be3MBambE MPHjEMHHUKA Y 3BE31Y Y TPOYTao;

OcHoBHU 1I0jMOBH 0 Tpo(hasHuM cucremuma. CumerpudHu TpodasHu
CHCTEM;

Besa HamoTaja reHepaTopa y 3Be31y ¥ TPOYrao;

Besa npujeMHHUKa Y 3Be371y ¥ TPOYTao;




e YIOpEAU CUMETPHYaH U HECUMETpHYaH TPO(ha3HH CUCTEM; Hecumerpruan TpodasHu cucteM;

e neduHMIIE CHAry TPO(ha3HOT CUCTEMA; Chara Tpo¢a3HoT cucrema;

e 00jacHHU NMPUMEHY OOPTHOT MAarHETHOT M0Jba; OOpTHO MarHeTHO IoJbe;

e l3mepu akTUBHY CHary y Tpo)a3HOM paBHOMEPHO ITpumena oGpTHOT MarHETHOT 10Jba (CHHXPOHU M aCHHXPOHH MOTOPH).
onrepeheHoM cucTeMy; Mepeme akTHBHE CHare y TpoasHOM paBHOMEpPHO onTepeheHoM

e lI3Mepu akTUBHY CHAry y Tpo)azHOM HEPaBHOMEPHO CHCTEMY METOZIOM jeTHOT BaTMETpa;
ontepeheHoM cucremy. Mepeme cHare y Tpo)a3HOM HepaBHOMEpPHO ontepeheHoM cucteMy ca U

6€e3 HyJITOT IPOBOJHMKA METOJJOM TPH BaTMETpa.

Kiby4nu mojMoBu: TpodazHu CHCTEM, CHHXPOHH, ACHHXPOHH MOTOP

4. YIIYTCTBO 3A JTUJAKTHYKO-METOANYKO OCTBAPUBAILE ITPOI'PAMA
IIpBu paspen

Ha npBoM yacy yrno3HaTH y4eHHKE ca LIUJbEBUMA U HCXOAMMA HACTABE, OTHOCHO y4eHa, INIAHOM PaJia M KPUTEPHjyMOM U HaYWHUMa oLielkuBaba. Hacrasa he ce peanusoBaTu
KpO3 4acoBe TEOPHjCKE HAaCTaBe ca LIeIUM OZIeJbeHheM U Kpo3 uacoBe BexkOH y taboparopuju. Onesbemne ce JIeI1 Ha IpyIie IPHIMKOM pealn3anuje BexOou.
O0mm HactaBe: TeopHjcku 4acoBU 1 BexOe
Mecto peasm3anmje HacTaBe: CBU TEOPHjCKH YaCOBHU CE peasin3yjy Y CTaHAApIHO) YYHOHHIIM a YACOBH BEXOH ce peanusyjy y Jabopatopuju
[Ipenopy4yenn 6poj yacoBa mo reMama:
e Enexrpocratuka: Teopuja: 25 yacosa, Bexkoe: 10 yacosa
e Jennocmepse ctpyje: Teopuja: 56 yacosa, Be:xoe: 20 uacoBa
o Enexrpomaruerusam: Teopuja: 30 uacoBa, Be:kOe: 7 yacoBa

TpHIMKOM peann3aliije HaCTaBHUX CajipiKaja BOJUTH pauyHa 0 HUBoUMa icxo/a. OBO je MPBH CTPYYHH MPEAMET Y IIPBOM paspe/ly YUCHHUIHMA U CaApIKaje MPUIIAroIiTH
BHXOBOM y3pacty. Cajipskaje yroTIyHHTH IPUMEPHMA U CUTYal[MjaMa U3 CBAKOJHEBHOT JKHUBOTA.

TokoM peanun3aiyje HACTaBE YBEK CE IPHPKABATH UCTOT MPUHIIUIIA; TEOPETCKH 00JaCHUTH T10jaBy WM 3aKOHHTOCT, IIOTBPMTH j€ pauyyHCKH (TaMo e je To Moryhe),
a OHJIa M3BPIIUTH JCMOHCTPAIH]Y WX MEPEHha y T1a00paTOPHjH.

Ha npBuM 4acoBuMa JUCKYTYjeTe ca YUCHHIIUMA O Pa3Bojy enekTporexHuke. CTpyKTypy MaTepHje 00pauTH Kao HAaCTaBaK Ha MPETXOHO 3HAMe U3 (PU3KMKE U XeMHUje.

IIpu o6patu Teme EnekTpocTaTka, 4eCTO KOPUCTUTH METOAY 0a1yja udeja ¥ NONMYCTUTH yYSHHIMMa Ja caMu JIohy 110 ne(HHULKje T0jMOBa Ha OCHOBY MPETXOIHOT
3Hawa U3 Qu3MKe n xemuje. EIeKTpUYHO 1oJbe U MojaBe y HbeMy 0O0paJuTH NPBEHCTBEHO IpadMyKu M ONMCHO. Y3 00pajly HOjeAMHMX METOJCKHX jeAMHULA YPaJUTH U
padyHCKe 3ajaTke. PeiHO, mapajenHo M MCIIOBHTO BE3MBAKE KOHICH3aTOpa OOjaCHUTH HAa HEKOJHMKO IpUMEpa, a OJMaxX HAaKOH TOra M3BPIIMTH JEMOHCTpaLHjy Y
nabopatopuju.

[pu o6panu Teme JemHocMepHe cTPYje KOPUCTUTH KOMOMHAIM]y BepOallHe METO/Ie U pakTH4YHEe MeToie. Ha moyetky oBe TeMe 00jacHUTH (GH3HUKY CYLITHHY CTpYje,
(U3MYKE ¥ TEXHHYKH CMep, MO3UTHUBHY M HETaTUBHY CTpyjy. ['ycTuHY cTpyje oOjacHUTH Tpaduuky W IaTH MpPaKTHYHE BPEAHOCTH Koje ce cycpehy Ko eNeKTpUYHUX
MHCTaJaIMja, TpaHCPOopMaTopa U CIl.. ENeKTpiuIHO KOJI0 yIopeauTH ca HeKMM MEeXaHHYKUM CHCTEMOM Y KOjeM Ce BPIIH JBOCTPYKa KOHBEp3HUja CHEpruje, IIie ce eHepruja
HETIoJIeCHa 32 TUPEKTHY YIOoTpeOy MpeTBapa y eNeKTpUuHy (Ha NpUMep IOTEHIIHjajlHa eHepruja BoJe), 3aTUM MIPEHOCH JI0 OTpOoIllaya U Ty ce IPeTBapa y €Heprujy MoroaHy
3a kopuuthemwe (Ha MpUMep y CBETIOCHY U TOIUIOTHY). Koa reneparopa oOpaauTH U NpakTHYHU HAYMH MEpeha BHXOBE YHYTpallke oTnopHocTH. [Iprminkom obpaae oBor
MOJyJa YpaauTH BeJIHKH Opoj 3amaTaka. Kon pemaBama CIOXKEHUX KoJla yBeXOaTH Mucame MOTPEOHNX jeJHaYNHA 32 (OPMHUpPAkE CUCTEMa jeHAUYMHA, a PElIaBaTH CaMo



CHCTEME jeTHa4YMHA ca TPU HerosHate BennuuHe. O0jacHUTH NpeTBapame HAIIOHCKOT FeHepaTopa y CTpyjHU oMohy HarmoHa Mpa3Hor X0/a U CTpyje KpaTKor CIioja, 1a 3aTUM
TOKA3aTU KaKo Ce PEllIaBajy CIOKeHa KOJIa Ha Taj HauHH.

IIpu o6pagu teme EnexTpomarHermsaMm KOPUCTHTH KOMOHMHAIMjy BepOaiHe MeTO/e M MpakTH4He MeTone. [lojam MarHeTHOr mosba oOpaauTu ocnamajyhu ce Ha
MIPETXO/HO 3Hakbe W3 OCHOBHE MmKoIte. [10 MoryhHOCTH OKa3aTH HBeroB 06K oMohy rBo3neHe mubeBrHe. CMepoBe BENIMYHHA Y MATHETH3MY IPUKa3UBaTH MoMoly mpaBria
JICCHE U JIeBE PyKE WM JICBOT M JICCHOT 3aBpTH-a. [IPUHIMI pajia eJICKTPOMOTOpa M TeHeparopa jeJHOCMEpHE CTpyje o0paauTu Ha pealHuM mnpuMeprma. MehycoGHy
UHIYKIH]Y U BPTIOKHE CTPYyje 00paJuTH NPBEHCTBEHO OMKCHO.

TokoM Tpajamba TeMa pealn30BaTH HajMarme [Ba TECTa 3Haba U JBa IIMCMEHA 3a/1aTKa, jeIaH Y IPBOM H jelaH ¥ APYrOM MOJIYTOAHIITY.

IIpenopyke 3a peanu3anujy JadbopaTopujCcKuxX BexOn

JenHa BexOa ce pazy ZBa CIIOjeHa IIKOJICKA Yaca M 3a TO BpeMe ydeHHIH Tpeba J1a ypaje cBa Mepema U obpaje pesynrare. Y naboparopuju Tpeda na Oy/e J0BOJBHO
pamHMX MeCTa Jia 3a jeJTHUM PaJHUM CTOJIOM Oyay ABa 10 TPH y4eHHKa. VlHcucTupaTn Koj yueHHKa Ha KOpUIIhemy CTpy4He TEpMUHOJIOTH]E, a Ha 1abopaTopHjCKUM BexkOama
NPUMEHH Mepa 3aIUTUTE Ha Pajly U IPUMEHH MPENopyKa 3a 3alITHTY OJ KBapa OIpeMe yclie]] HEeNPAaBIIHOT pyKoBama. Ha IpBOM TepMUHY BEKOH YIIO3HATH YUSHHKE Ca MEPHUM
WHCTPYMEHTHMA, aJJaTOM 1 TPHOOpPOM KOju he ce KOpUCTUTH, Kao U MpaBWIMMA pajia ¥ oHamama y kabunery. Jledpunncatn MmepHe rpemke. JletasbHO 00paaut Temy ,,O0pana
pesyiaraTta Mepema’.

Caaka TeMa, IopeJI TeopujcKe HacTaBe, nponpaheHa je u yacoBuMa BexxOu. BexxOe cy HaBezeHe y pernopyueHoM capikajy cBake Teme. l3Boheme BexOu morpedHO
j€ ycarmacuTu ca TEOpHjCKOM HAaCTaBOM Tako Ja oAroBapajyhe BexxOe ciene oaMax HakOH oOpaze TeopHjcKor rpauBa. [1o MoryhHOCTH, y jeTHOM TEPMHUHY PaIuTH jeIHY
BeXXOy, a HajBUIIE ITeT BeXXOH y jeaHoM IUKIycy. I'me rox je moryhe, mabopaTopujcka Mepema MOTBPAUTH U PAauyHCKUM IIyTeM, WIH ypaIuTH oaroapajyhy cumynanujy Ha
padyHapy. M3y3eTHo, y cilyuajy HeocTaTka otpebHe onpeMe 3a Heke BexOe, IpakTH4YaH pajl 3aMEHUTH OAroBapajyhoM HHTepaKTUBHOM CHMYJIALljOM Ha pauyHapy.

Wucuctupary 1a yueHUIM BOJE AHEBHUK BEeXOM KOjU OU caapao M3BelITaje ca BexOHu, pesyiarare Mepema, o0panay no0ujeHux nopartaka, rpaduuku / tabenapHu
HpHKa3 Kao M 3aKjby4ke. PeIOBHO IperienaTy AHeBHUKe BexOH. HakoH cBakor mukiIyca BexOH, KpO3 HHIMBHIYAIHH Pajl yUYCHHKA, OLICHUTH HUBO CaBJIaJaHOCTH CTCYCHUX
MPaKTHYHUX BEIUTHHA.

Jpyru pa3pen

Ha nmpBoM uacy ymo3HaTH y4eHHKe ca IIMJbEeBHMa M HCXOJMMa HAacTaBe, OJHOCHO y4ea, IUIAHOM pajia U KPUTEpHjyMOM M HauMHUMa olemuBama. Hacrasa he ce
pean30BaTH KpO3 4acOBE TEOPUjCKE HACTaBE Ca LIEIHM OAEJbEHEM M Kpo3 dacoBe BexOu y naboparopuju. Onesbeme ce eiar Ha rpyle NPHIMKOM peanu3aiuje Bexou. Ha
MIPBUM YacOBHMa JHUCKYTYjeTe ca yYSeHHIIMMa O OCHOBHHM II0jMOBHMa M3 TpuroHomerpuju. [Ipemopyka je 1a ce OCHOBHH II0jJMOBH U3 TPHIOHOMETpHje 00pa/ie Ha YacOBHMaA
MaTeMaTHKe, y JJOTOBOPY Ca IMPEIMETHUM HaCTaBHUKOM.

O0aunu HacTaBe: TeopujCKU YacOBH U BexKOe
Mecto peanm3anuje HacTaBe: CBH TEOPHjCKH YaCOBH C€ PeasN3yjy Y CTaHAAPJHO] YUYHOHHIIH, a BeXXOE Y KaOHHETY.
IIpenopyuyenu 6poj yacoBa no reMama:
e VBon y HamzmeHndHe ctpyje: Teopuja 14, Bexoe S uacona
Enementn y kony HamsMmeHndHe ctpyje: Teopuja 20 uacoBa, Be:kbe 8 uacoBa
Bese enemenata y kony Haun3meHuuHe cTpyje: Teopuja: 28 yacoBa, Bexoe 14 yacoBa
Crnoxena xoia: Teopuja 18 yacosa
Crpernyra u ocuminaropaa kona: Teopuja 13 yacoBa, Bex6e 6 yacoBa
Tpodasuu cuctemu: Teopuja 12 yacoBa, Bexoe 2 yaca



IIpunrkom peanu3zalyje HACTaBHUX Cajprkaja BOMUTH payyHa O HUBOMMA WCXOJAa M IUTAHUPATH aKTUBHOCTH y CKJIany ca HBHMa. YKOIUKO HCXOJ MOJpa3yMeBa PEIIaBarhe
3aJaTaKa Wik aHaJIu3y, TOKOM IUIaHUpamka ypaauTH OlepallMOHATN3aL]y U HAa HU)KE HUBOE UCXO/1a.

TokoMm peanu3anmje cBake TeMe YBEK Ce MPHUIPKAaBATH UCTOT MPHUHIHIA: TEOPETCKH 00jaCHUTH I10jaBy WIIM 3aKOHHTOCT, IIOTBPAUTH je pauyHCKH (Tamo rue je To Moryhe) a
OHJIa M3BPILIHUTH JEMOHCTpAIH]jy WM Mepema y J1adopaTopHju.

3a peanuzanujy TeMe YBOA y HAU3MeHHYHe CTPYje Ha MOYeTKy OOpaauTH OCHOBHE MOjMOBE U3 TPUTOHOMETpHje, YKOIUKO HUCY oOpaljeHn y maTemarunu: neduHucati
TPUTOHOMETPHjCKe (PYHKIH]je, TOK TPUTOHOMETpHjCKUX (PyHKIH]ja, mojaM panujaHa. Takolhe, oOpaguTu mojam, MOyo M apryMeHT KOMILIEKCHOT Opoja (MoxKe ce pean30BaTH
Uy capaJmbH ca HACTABHUKOM MaTeMmartuke). JletasbHO oOpaanTH mapaMeTrpe HaM3MEHMYHUX BeJMYMHA. [IpuimkoMm oOpaze oBe TeMe ypaJuTh BEJMKH Opoj 3ajaraka Ha
pa3IMYMTUM HHUBOMMA 3aXTEBHOCTH.
3a peanusanyjy Teme EjieMeHTH y KOJy HaH3MeHHYHe CTpYje NeTabHO 00paJuTH CBE eIeMEHTE Y KOy Hau3MEHHYHe CTpyje uprajyhu BpeMeHcke U ¢a3zopcke qujarpame.
OGjacHUTH 11T Ce JelIaBa ca eICKTPUYHOM CHEpPrujoM y umMa. IIpuiinkoM o0pajie 0Be TeMe YpaJuTH BeJIHKH Opoj 3a/1ataka Ha pa3InyuTHM HUBOUMA 3aXTEBHOCTH.

3a peanuzanujy TeMe Be3e eqeMeHaTa y KoJy HaM3MEeHHYHe CTPyje KOJ PEIHHMX Be3a eJieMEHaTa Hal[pTaTH NPBO BPEMEHCKe, a 3aTuM (a3opcke aujarpame. dazopcke
Ijarpame OpTaTH Tako ja je ¢a3zop crpyje Ha Ga3Hoj ocu. MiMnenaHce 1aTH y aliCOTyTHOM U KOMIUIEKCHOM o0MNHKy. PenraBatu Behu O6poj 3amaraxa.
OMOB 3aK0H JaTh 3a e)eKTHBHE U KOMILIEKCHE BPEIHOCTH CTpyje U HanoHa. Kox mapasenHux Besa eneMeHaTa qe)HHICATH CHAre U MONpaBak (pakTopa cHare.
3a oOpa3zoBHe Hpoduiie eIeKTPOHCKOr cMepa Ipernopydyje ce oopana ¢unrapa. [Ipunukom obpazne oBe TeMe ypaauTH BelMKH Opoj 3ajaTaka Ha Pa3lMuUTAM HHBOMMA
3aXTEBHOCTH.

Ipunukom peanusanuje reme CiokeHa KoJ1a KOMOMHOBaHY Be3y eleMeHaTa oOpaJUTH Ha NpUMeEpHMa, Kao U TpaHchopMmalyje 3Be31a — Tpoyrao. JledrHUCcaTH CII0XKEHO
KOJIO M HaBECTH HauyMHE 3a PEllaBambe CIOKEHHX KOJIa, 33/IpXKaTh Ce Ha KOJIy ca JIBe He3aBUCHE KOHTYype. Y eJICKTPUYHUM KOJIMMa ca BMILE KOHTYpA, CaMO ITHCATH CUCTEM
jenHaunHa (0e3 pemaBama). [Ipuka3aTu aa ce cliojkeHa KoJia MOTY PEUINTH IPHUMEHOM BHIIE PA3THYUTHX METOAA, 3ajeTHO Ca YUYCHUINMA YIIOPEIUTH KOpHUITheHe METOIe.

IMpunnkom peanuzanuje TeMe CHperHyTa M OCHHJIATOPHA KoJ1a 00jaCHUTH MHIYKTHUBHY CIPETY KaJleMOBa U HCHY NPUMEHY, KPO3 IpHMepe 00jaCHUTH M3pauyHaBame
KoedunrjeHTa UHIYKTUBHE crpere. OOpamutu TpaHcGopMaTop W ayTOTpaHCPOpPMATOp ca CTaHOBHUINTA NMpHMEHe W oapehuBama omHOCa TpaHCopMmalmje. 3a pPeaHO H
napajiesiHo OCIMJIATOPHO KOJIO BEXOATH M3pauyHaBamke PE30HAHTHE YyuecTaHOCTH, onpehuBame mpomycHor omncera u Qakropa modpore. CrperHyra OCLMIATOpPHA KoJja
obpazutu camMo MH(OPMATHUBHO.
3a peanuzanujy reMe TpodasHH CHCTEMM HAIIaCUTH 3aILUTO j€ MOTOHNjE Be3UBaE HaBOja Y 3BE3/ly 38 HUCKOHAIOHCKY Mpexy. OOpPTHO MarHeTHO MOJbe MPUKa3aTH momohy
(hazopckux aujarpama.

TokoM Tpajama TeMa pealn30BaTH HajMame JBa TECTa 3Harba M JIBa MUCMEHa 3a]JaTKa, jelaH Y IIPBOM U je/iaH y APYTOM IOJIYTOTHUIITY.
IIpenopyke 3a peanusanujy Ja60paTopHjCKUX BekOH

Jenna BexOa ce paau 1Ba CIIOjeHa MIKOJICKA Yaca M 3a TO BpeMe yUeHHUIN Tpeda 1a ypaae cBa Meperma u o0paze pesynrate. Y mabopatopuju Tpeba na Oyne J0BOJFHO
paJHUX MeCTa Ja 3a jeJHUM PaJHHM CTOJIOM OyIy ZBa 0 TPH yueHHKa. VIHCHCTHpPATH KO/ yUeHHKa Ha KopHIufielwhy CTpydHEe TEPMHUHOJIOTH]je, a Ha 1abopaTopujcKuM BexOama
MPUMEHH Mepa 3allTUTe Ha pajy U IPUMEHH MPErnopyKa 3a 3alITHTY 0] KBapa OIpeMe yclie] HEIPaBIIHOT pyKoBama. Ha mpBoM TepMUHY BEKOH YITO3HATH YUCHHKE Ca MCPHUM
UHCTPYMEHTHMA, aJIATOM ¥ IPUOOPOM KOju hie ce KOPUCTHTH, Kao M NMpaBHIMMA Pajia U MOHAIaka y KaOUHEeTY.

CBaka TeMa, IopeJ TeOpujcKe HacTaBe, mporpahieHa je U yacoBuMa BexOu, ocuM TeMe CJl0:KeHa KoJia y IpyroMm paspeny. BexOe cy HaBeneHe y MpemopydeHOM
caipkajy cBake Teme. M3Boljeme BexxOM MOTPEOHO je ycariacuTh ca TEOPUjCKOM HACTAaBOM TaKo Jia oJiroBapajyhe BexxOe ciieie oJJMax HaKOH 00pajie Teopujckor rpaausa. [1o
MoryhHOCTH, Y jeJHOM TepMHHY paJuTH jeIHy BexOy, a HajBUIIE IeT BeXOU y jenHoM 1ukiaycy. [ e ron je moryhe, mabopatopujcka Mepera MOTBPAUTH U PA4yHCKHM MTyTEM,



WM ypaauTu onrosapajylly cuMmynanujy Ha padyHapy. M3y3eTHO, y ciiydajy HeqoctaTka MOTpeOHe ompeMe 3a Heke BexOe, NMpakTH4YaH pajl 3aMEHHUTH ojarosapajyhom
MHTEPAKTHBHOM CHMYJIALIH]OM Ha pauyyHapy.
WHcuctupaty 1a yuYeHUIM BOJE AHEBHUK BeXOM KOju OU caapkao M3BeIITaje ca BexOHU, pesyjatare Mepema, o0pany noOujeHnx noaaTtaka, rpaduuky / tabenapHu
[pHKa3 Kao M 3aKJbyuKe. PelOBHO mperienaTn AHeBHHUKe BeXOH. HakoH cBakor mukimyca BexOH, KpO3 HHAMBHIYAHA Pajl yIeHNKa, OLCHUTH HABO CaBIaJaHOCTH CTEUCHHX
MPaKTHYHUX BEIITHHA.
VIo3HaTH y4eHHKE ca HauMHOM Kopuiihema OCLMIOCKONA. 3a Meperhe HAau3MEHHYHOT HAllOHAa KOPUCTH OCLIJIOCKON MM MyJITHMETap. 3a Mepema e(peKTHBHHX
BPEIHOCTH HAMOHA U CTPYje KopucTut MyntuMerap. CHary Meputd Ul METOOM, ajii U BATMETPOM.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIGE YYEHUKA

DopMaTHBHO OLICHHBaE, Ka0 MOJiel Npalierha HalpeaoBama YUCHHKa, Ce O/[BHja Ha CBAKOM 4acy M CBaKa aKTHBHOCT je JI00pa NpHIIMKaA 3a NPOLIEHY HalpeaoBama 1
naBame noBpaTHe nHpopMmanyje. [locturayha ydenuka je Mmoryhe BpegHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. IPOLECy yuerma); HOCTaBJbamke INTaka W/UIH JaBambe OAr0BOpa
y CKJIaJly ca KOHTEKCTOM KOjH ce o0jallimbaBa; n3paxy M aHaIn3y 3a/laTaka, MCTPaXKUBAUKe 3aJaTKe U CII.; IPE3CHTOBAME CaJpikaja; TECTOBE IPAKTUYHUX BELITHHA, Ipahieme
nocturayha ucxoza, moMoh IpyroBuma U3 ofieJberba y IIMJby CaBlla/laBarba rpajnuBa H Cl.

Ha kpajy cBakor yaca nim akTHBHOCTH 00aBE3HO MOXBAINTH YUEHHKA 33 OHO IITO j€ IIOCTHIA0 U JaTH My IpernopyKe IITa jour Tpeda aAa ypaau.
HOTpe6HOje OCMMUCJIUTH BULIC TUIIOBA PA3JIMYUTUX aKTUBHOCTH Ca MPOAYKTHMA PA3JIMYUTOI HUBOA CJIOKEHOCTU U YTBPJAUTHU OUCKUBAHE UCXOE, a TpEMA IbUMa 1 Kpl/ITepI/ijMe
BpenHOBaba. HeonXoIHO je yHampe/ yno3HaTH YYeHUKE ca KPUTEPUjyMUMa OLCHHBaba.

CyMaTHBHO OIIEHUBALE CE MOXKE H3BPIINTH HA OCHOBY IOAaTaKa MIPUKYIUBEHUX ()OPMATHBHUM OLIEHHBAhEM, pe3yJITaTa/perernha IpoOIeMCKOT M CEeMUHAPCKOT pajia,
YCMEHHMX IIpOBepa 3Hatba, KOHTPOJIHUX U JoMalinX 3a/iaTaka, TeCTOBA 3Hawa U cl. HauuH yTBphuBama CyMaTHBHE OLCHE YCKIIAUTH Ca MHIMBUyaITHUIM OCOOMHAMa yUCHHKA.
BpenHOBambe 0CTBAPEHOCTH HCXO0/a BPLIUTU KPO3:

e npaheme OCTBAPEHOCTH HCX0/a
TECTOBE 3HAMA
MHCMEHE 33/1aTKe
TECTOBE BEIITHHA
AKTHBHOCT Ha Yacy
npaheme NPaKTUYHOT paaa
CaMOCTAJIHU MIPAKTHIHHU Paj
npaheme THeBHIKA BEKOU



Ha3zus npepmera: OCHOBE TEJIEKOMYHUKAIIMOHUX MPEKA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Paspen

Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

IIPBU

74 ; -

- 74

2. INJbEBHU YUEA:

— VYmno3HaBame y4eHHKa ca OCHOBHUM II0jMOBHMA y TeJICKOMYHHKalIUjaMa;
— VYmnosnaBame yueHuka ca tesniekomyHukaonum (TK) cuctemiMa 1 IpeHOCHUM MeJNjyMuMa;
— VYnosHaBame y4eHMKa ca CTpyKTypoM u Bpcrtama TK Mpexa;
— VYmno3HaBame y4eHHKA Ca Y3pOLMMa Jierpajalyje KBaJluTeTa CUrHaia y pa3inuutuM Bpecrama TK mpexa;
— VYmnosuaBame ca xujepapxujckoMm opranuzanujom TK mMpexe;

— PasBujame cBecTH 0 moTpedH Kopuihema CTpyuyHe TEPMUHOIIOTH]E Y OBOj 00JIACTH.

3. TEME, UCXOIMU, ITPETIOPYYEHU CAJAPKAJU U K/bYYHHU ITIOJMOBHU CAJIPIKAJA

Paspen: Ilpeu

lNopummu Gonx yacosa: Teopuja: 74 yaca;

CHrHana;
HaBeJIie y3poKe 300T KOjHX J0Ja3y 10 Jerpajalje KBaluTeTa
CHTHaNA TPUIMKOM TIPEHOCa;

ncxoau MNPENNOPYYEHU CAAPXAJHA / KJbYUHHU ITIOJMOBU
TEMA
ITo 3aBpuIeTKy TeMe yueHHUK he OuTH y cTamy aa: CAIPKAJA
e ONUIIE ITOjMOBE: KOMYHHKAIIHja, KaHAJl KOMyHHUKAIHje, INojam xOMyHUKaIHja, y9ECHUIN y KOMYHHUKALUjH, OONUIN 1 IpaBHiIa
tenekomyHukanuje, TK cuctem, ocHoBHE nenoBu TK KOMYHHKaIIHje;
cucTeMa, nojiaTak, vHpopMalija, elNeKTPUYHN CUTHAT - BpcTe | [lojaM TenekoMyHHKalMja U lbUXOB 3Ha4aj y CaBPEMEHOM JIPYIITBY;
curnana y TK cucremuma; Mopen TK cucrema, neoBu U \bUxoBa GyHKIH]a;
e HaBeJe OCHOBHE KapaKTEPHCTHKE IPEHOCHUX MEHjyMa; Bpcre TK crucrema 063upoM Ha cMep mpeHoca HHpopMalnja o Tauke 10
e HaBeJe BpcTe u oonactu npumene TK kabnoBa; TauKe U TUII yIIOTPeOJLEHOT MeIvjyMa 3a IPEHOC;
YBoay e onmuue genose pazaunuutux Bpera TK cucrema; OCHOBHE KapaKTepUCTUKE MEINjyMa 3a MPeHoC (CHMETPHYHU BOJIOBH,
TeJeKOMYHHKaNuje e HaBeJe KAPAKTEPUCTHKE CIEKTPUYHUX, ONTHYKHX U PATHO OIITHYKA BJIAKHA U CJI000JaH MPOCTOP) U IPUMEHA;

TK cucremu ca GU3HYKUM BOZOBHMA (SKMYHU M ONTHYKH), OSKUYHH;
Curnan kao Hocwian nadopmarmje y TK cucremuma;

AHAJIOTHY ¥ IMTHTAJIHU CUTHAJIH;

CMeTmbe U Jerpajjanija CUrHaIa MPYIKKOM IIpeHoca 300r
HECaBPLICHOCTH MeJIHjyMa 3a IPEHOC.

Kibyunu nojmoBu: tenexkomynukanmje, TK cucrem, curHani, cMeTHe,
Jlerpajianyja CUrHana




OcnoBe TK mpe:xa

omumie nojmose: TK mMpeixka, TenekoMyHHKaIMoHU caobpahaj,
TEJIEKOMYHHUKAIL[MOHH CEPBUC;

omure MpexxHe Toronoruje TK mpexa;

HaBezie nozeny TK Mpexa npema BpCTH CepBHCa U BEJIUYHHH,
00jacHM apXUTEKTYpy U Xujepapxujcky oprannzauujy TK
MpeKe;

OIHIIIC HAMCHY NMPUCTYIHE, TpaHcnopTHe u Core Mpexe;
HaBe/le KOPUCHUUKY OIpeMy Yy (GUKCHO] M MOOMITHO] MPEXH;
o0jacH1 HaMEHY KOPHCHHYKE onpeMe Y (PUKCHO] U MOOHITHO]
MPEKH;

00jacHH 10jaM MPOTOKOIT;

[lojam TK mpesxe y y’KeM U HIHPEM CMHUCIY;

YKuune, ontuuke u 6exxuane TK mpexe;

Tononoruje TK Mpexa: nmuHUja, 3Be31a, IPCTEH, MarucTpaia u XubpuaHa
MpexKa;

[ojam TerekOMyHUKAIIMOHU CEPBHC (YyCIyTa), BPCTE CEPBUCA; KBAIUTET
cepBuca;

IMojam MpeKHOT orepaTopa U/Wiu AUCTpuOyTepa (poBajiepa) yciuyra;
[Nojam TenekomyHuKaoHu caodpahaj, HICTOPHjCKH Pa3Boj
TelneKoMyHHKanuoHor caobpahaja n TK mpexa;

IMomena TK Mpexxa npema BeTMYMHHU — reorpadckoM Moapydjy Koje
MOKPUBA]jy U IIpeMa BPCTH CepBHCa; HHKCHE U MOOHIIHE MPEXKE;
Apxutektypa 1 xujepapxujcka opranmzanija TK mpexka (Mpexa 3a
HPUCTYIH, TpaHCIIOpTHA 1 je3rpo Mpexe - CORE mpexa);

Kibyune tauke y mpexu: PE (Provider Edge — npucTynHa Tauka Ha
ctpanu nposajaepa u CE (Customer Edge — mpucTyIHa Tauka Ha CTPaHU
KOpPHUCHUKA);

KopucHuuka onpema y pukcuoj TK mpexu;

Kopucaruka onpema y moomnHoj TK mpexw;

IlojaM pOTOKON — CUTHAITM3AIIH]a;

IIpumep TK mpexe;

3Hayaj cTaHAapAu3anyje y TelleKoOMyHHUKaljama.

Kibyunu nojmosu: TK mpesxa, IpUcTyIIHa Mpexka, TPaHCIIOPTHA Mpexa,
CORE wmpexa, TeneKOMyHUKAIIMOHHU CEPBUC, IPOTOKOJ, KOPUCHUYKA
onpema

Caspemena TK
Mpexa

onuule apxuTekTypy caspemere IP TK mpexe;

HaBeJe yiory ypehaja y caBpemenoj TK mpexu;

o0jacHH TI0jaM UHTETPHCAHU CEPBUCH;

HaBeJle 3Ha4aj HHYOPMALMOHUX TEXHOJIOTHja Y TIPyKamby
cepBuca, HaJ130py U ynpasibamy y TK Mpexu;

no3Haje 3Hauaj 6e3denHoctn y TK mMpexama;

KOPHCTH CTPY4YHY TEPMHUHOJIOTH]Y;

ypaau OpojeKTHH 3aJaTakK.

Mpesxa xao obnax;

OcHoBHa apxurekTypa caBpeMene TK mpexe;

Murpanuja TK mpesxe ka [P MpexHOj TexHOIOrHj1;

3Hauaj nHPOPMAIIOHUX TEXHOJIOTHja Y IIPYKamby CepBHca,
HHTETPHCabY yIpaBibamka, HaI30py GYHKIHOHUCaka MPEXKe,
NPHKYIUbakby HojaTaka U 00pany,...;

[Ipumep caBpemene TK mpexe;

IpojexTHu 3agamu:

e Ypehaju y caBpemenoj TK mpexu;

e [lojam nHTErprCcaHuX cepBHUCa;

e [T 3amura u 6e36exnocT y TK Mpexama.

Ksbyunu nojmosu: IP TK mpexa, Haa3op u ynpasibawkbe, HHTETPUCAHU
cepBHCH, HH)OPMAIIMOHE TEXHOJIOTH]E U CEPBUCH




4. YIIVTCTBO 3A TUJAKTHYKO-METONYKO OCTBAPUBAILE ITIPOTPAMA U OLIEIbUBAIBE

Ha IMNOYCTKY TEME YUYCHUKE YIIO3HATH Ca IUJbEBUMA U UCXOAMMaA HACTaBE, OJHOCHO YU€ha, INIaHOM pajia u ](pI/ITepl/lijl/lMa U HAYMHHUMaA OLICHhHBamkbA.

JluckyTyjere ca yueHHLMA O BMXOBUM Ca3HamHMa U3 001acT TeaekoMyHukanuja. [TuTajTe ux mra je 3a BHUX NPEICTaBIbajy TENICKOMYHHKAILIMOHE MPEeXKe, YeMy CIIyxKe, U3
gera ce cacToje, 1a JIU KOPHUCTE HEKY O[] OCTOjehnX TeleKoMyHHKAlMOHNX MPEeXa, ... IHCHCTHpajTe Ko yUeHUKa Ha KopuIThemy CTpydHe TEpPMUHONIOTHje Y pany. HactaBHUKY
ce Ipernopydyje capaima ca HaCTaBHUIMMA CTPAaHHX je3MKa Kako OM yYEHVK OBJIaJao CTPYYHOM TEPMHHOJIOTH]OM U Ha JIPYTOM je3HKY.

Oo0mm nacraBe: Teopujcka HacTaBsa.

Mecto peasmn3anmje HacTaBe: TeopHjcka HacTaBa ce peaiu3yje y YIHOHHUIIH.

IIpenopy4yenu 6poj yacoBa Mo reMama:

e VYBoj y TenekoMyHHKanuje: 24 yaca

e Ocnose TK mpexa: 30 yacoBa

e Caspemena TK mpexa: 20 yacoBa

Iporpamcku caapskaju Cy OpraHW30BaHM y TeMaTcke LenuHe. [Ipu u3paan onepaTMBHUX IUIAHOBA MOTPEOHO je neduHucaTH OpPOj 4acoBa 3a CBaKy TEMAaTCKy LENHUHY, Tj.
JIMHAMHKY paja, Bojehu pauyHa [ja ce He HapyIIH LeJMHA HACTaBHOT MPOTpaMa, OJHOCHO Jla CBaka TeMa J00uje afeKBaTaH IPOCTOp U Jia ce IUIAHUPAHU LIMJbEBH U UCXOIH
npeamMera octBape. [IpHiIMKoM ItaHnpama Tpeba nMaTh y BUIY J1a j€ yuere, Kao 1 (JOpMHparbe CTaBOBa M BPETHOCTH, KOHTHHYHPAHH IIPOLIEC U J1a j€ Pe3yJITaT CBUX aKTUBHOCTH
Ha 4aCOBHMMa PEaM30BaHUX PA3MYUTHM METOJCKHUM MPHCTYNOM, KopuinlieleM nHdOpMaIja U3 pa3IndyuTHX H3BOpa, NIPE3eHTOBambEeM Belier Opoja pealHuX nmpuMmepa U y3
aKTUBHO yuenthe yueHuKa.

HacraBHe cazapikaje je HEONXOAHO PEaTN30BATH CaBPEMEHHM HACTaBHUM METOAaMa W CPEICTBHMA, IpU deMmy Tpeba HacTojaTH Aa YYeHUIH Oyay ocrocoOJ-eHH 3a:
CaMOCTaJIHO MPOHATAXKEHE, CHCTEMaTH30Babhe U Kopulhere HHpopMalija U3 pa3IHuuTHX U3BOpa (HIIP. CTPYYHE JIUTEpaType, MHTEPHETa, Yacoluca, yIIOeHHKa, KaTajora. ..);
BU3YEITHO ONakame, mopeheme 1 ycrocraBibame Be3a u3Mel)y pasImuuTuX cajapxaja (HIp. IoBe3UBambe caipiaja IpeIMeTa ca CBaKOAHEBHAM HCKYCTBOM, CaJipyKajuMa JIPyTHX
npeaMeTa u 1p.); THMCKH Paji; CaMOIIPOLICHY COIICTBEHOT 3Hatba M Hallpe/l0Bamba; IPE3eHTAalNjy CBOjUX PaJloBa U IPYITHUX NpojeKaTa 1 e(UKacHy BU3YyEIHY, BEepOAJIHY U UCAHY
KOMYHHKAIHjy y3, Kaza je To moTpeOHo U, oaroBapajyhy aprymeHranujy.

HacraBy peanmmzoBatu ynotpe6om mro je Moryhe Buie BU3yeIIHHX caapikaja (LIpTeka, ClIiKa, OJIOK IeMa, BUAeo MaTepHjaia ... ).

VY okBHpy TeMe YBOJ Yy TeJleKOMYHHKAIIHMje, HAKOH YIIO3HaBaba ca YBOAHUM I10jMOBMMA HACTOjaTH Jia Ce calp)kKaju peanusyjy NoKa3uBambeM (IIPTexkKa/CIIMKa) eeMeHara
TK mpexa u TK cucrema koju cy nmpenmer o0pajie ca OMICOM BUXOBE yIiore u mo3unydje. OCHOBHE KapaKTEPHCTHKE MEANjyMa 3a IPEHOC: PU3MYKH BOJ - )KAYHU, ONTHIKH U
c1o6oJaH IPOCTOp 0OpaJUTH Y3 HarjallaBambe BHXoBe mpuMeHe. CurHaie kao Hocuole nHpopmanuja y TK cucremuma (€MeKTPHYHN CHTHAJHM, PAIHO-TANacH, CBETIIOCHA
TaJIaCH ¥ €JIeKTPOMarHeTH! Tajacu) npeacrasuty nomohy aujarpama. TK Box n TK nunuje yBecTn Ha HMBOY 10jMOBa, a JeTaJbHUJUM M3ydyaBambeM ydeHHIH he ce 0aBuTH y
npyrom paspeny kpo3 npeamer TK nunuje. Harmacutu na Ha KBaIMTET MPEHOLICHOT curHana ytudy komnoHeHTe TK cucrtema koje Hajuemrhe oBoje 10 ryOMTKa eHEpruje
(cHare) OTHOCHO ClTa0JbeHa CUTHAIA.

V okeupy teme OcnoBe TK mpeika Tpeba MHCHCTHpaTH Ha MO3HABamby KOHIENITA/CTPYKType, MO3MIMje U yiore eneMenata TK Mpeka, Kao M Ha yHnoTpeOH CTpydHe
TepMHUHOJIOrHje y pasropopy. Ca yueHuimMa Tpeda AUCKyTOBATH O CIMYHOCTHMA U pasnukama u3mely pasnuuntux thnosa TK Mpexa M HauMHy BUXOBOT paja, 6e3 003upa na
JIM je ped o BpcTama Mpexa mpema reorpadcekom noapydjy koje mokpusajy (LAN - Local Area Network, MAN - Metropolitan Area Network u WAN - Wide Area Network)
WIH TIpeMa BPCTH cepBHca (TenedoHcKa, Mpexa 3a JUCTPUOYIHjy MeIjcKor cajipikaja, 3a IpeHoc mojaraka, [P Gasupane mmpokomnojacHe Mpexe U 1p), Kao U (PHKCHE U
MoOwmiTHe Mpexe. J[MCKyToBaTH U 0 TpeHJ0BUMa Y 0B0j obnactu. [TotpebHo je natu mro je moryhe BHIe NpUMepa U3 pealHor KOHTeKcTa 3a pazianuute thrnose TK mpexa u
JUCKYTOBaTH O BUMa ca yyeHunuma. IIIto ce Tnue kopucHuuke onpeme CPE (Customer Premise Equipment) HaBeCTH M OIIHCaTH HaMEHY OIPEME CXOJHO CEpBHCHMA Koje
MOMHI-ETE M O KOjUMa JUCKyTyjeTe ¢ ydeHHMIMMa. Ha mpumep 3a TenedoHHjy - TenedoH, 3a MPUCTYI MHTEPHETY MoaeMm/pyTep,... Kax je y muramy apXuTeKTypa U
xujepapxujcka opranuzanuja TK mpesxa, Ha HajjeTHOCTaBHUjH HAUMH Tpeda yBECTH I10jaM MperKa 3a IIPUCTYII, TPAHCIIOPTHA Mpexa  je3rpo Mpexke — CORE Mpexxa u o6jacHUTH
HBUXOBY yJiory. Ha mpumep: npucTynHa Mpeska IyTeM pa3IMuuTHX TEXHOJIOTHja 1 GU3NUKHX Meanjyma ooe30elhyje nosesrBarme 1 KOMyHUKALMjy U3Mel)y TepMUHAIIHE orpemMe
KOpHCHHKA U ypehaja Koju MpencTaBbajy YBOPOBE MPUCTYITHE MPEKE  MECTO MPHUKYIUbamka (arperanyje) Beher O6poja kopucHruka. Ha oBaj HaYWMH “PUKYIIJBEHA” KOPHCHUIIH
ce TIOBE3Yjy ca TeJIEKOMYHHKAIMOHOM OTPEMOM Koja TMpHmaja jesrpy Mpexe (o0e36ehyje cepBuce u canpikaje). TpancrmopTHa Mpexa oMoryhapa MeljyCOOHO TIOBE3UBAbHE U
nperoc nHpopmManuja nuzmely enemenara mpexe. [lojaMm IpoToKosI 00jaCHUTH Kao je3nK KOjUM KOMYHHIHPajy Mel)ycoOHo nmoBe3anu enement Core Mpexe.



VY temu CaBpemena TK mpeska 6azupatu ce Ha Mpexy y 001aKy, IpeJICTaBUTH I10j€JHOCTaBIFEHY ApXUTEKTYPY U HABECTH NIPEIHOCTH Y peaian3anuju cepsuca. [IpencraBuru
apXUTEKTypy caBpemeHe [P TenekoMyHHKalMOHE MpeXe, Kao M KJbY4He Tauke (YBOPHUILTA) y MPEXHU. 3aTUM, HHYOPMATUBHO IIOMEHYTH IIaThopMe 3a HAI30p U YIPABIbakbEe
(ympaBibame cMeTHhaMa, yIpaBbambe eppopmMaHcaMa cucteMa Kpo3 npaheme caodpahaja, MpesxHe nepopMaHce M KBAIUTET TapaMeTapa HaJ3UpaHuX CHCTEMa,...). OOpaautu
mojaMm uHTerpucanux cepsuca (All-In-One, Triple-play, Box: Tenedonuja + IPTV + MHTEpHET), OMHOCHO MPUCTYH CEPBHCHUMA TPEKO UCTE€ WHPPACTPYKType, MOTyhHOCT
IIPUCTYIIA CEPBUCUMA ca ApYyTe JIoKauuje, ... Ocranu caapkaju y OKBUPY TeMe MOTY C€ Pealli30BaT! Kao IIPOjeKTHH 3aally.

HasnaueHe menoBe HaCTaBHUX cajipkaja je Moryhe u3BecT U Kpo3 HCTPaKMBAUKYy, IPOOIEMCKY MM MPOjeKTHY HACTaBY y KOjoj OM YUECHHIM CAMOCTAJIHO, Y Tapy WK
Tpynu paguian Ha onmcy onapehenor tTuna TK mpexe wimn cTpykType caBpemene TK Mpexxe, 3aTHM TeIEeKOMYHHKAIIMOHUX CEPBHCA WM AETPAIAL]H KBAIUTETa Y ONTUIKAM
wmm 6exxrmaanM TK mMpekama. CtedeHa 3Hamba Cy TEOPHjCKa, aly Cy BeoMa OMTHA yUSHUIIMMA 33 IPaKTUYHH Pajl y HapeJIHHM pa3peanMa U Jlajbe 0crocobsbaBame y 00J1acTi
TEJICKOMYHHMKAIIMOHUX TEXHOJIOTH]a.

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATHUBHO OIIEIbUBAILE YUEHUKA
Ouemnpame

BpenHOBame 0CTBAPEHOCTH UCXO0AA BPLINTU KPO3:

® npaliere 0CTBAPEHOCTH UCXO0/1a;

® TECTOBE 3HAMA,;

® YCMCHO M3JIarame,

® IIPOjeKTHH 3a/1aTaK.

dopmaTHBHO OlelBHBambe, Kao Mojel Ipahema Halpe1oBamka YUeHHKa, Ce O/IBHja Ha CBAKOM Yacy M CBaKa aKTHBHOCT je JoOpa IpHIIMKa 3a MPOLEHY HallpeaoBama 1
naBame noBpatHe nHdopmanuje. [Tocturayha yuenuka je Mmoryhe BpeIHOBaTH Kpo3: akTHBHOCTH Ha 4acy (Tj. poLecy yuema); I0CTaBIbatbhe MUTaba W/HH 1aBamke 0roBopa
y CKJIaIy ca KOHTEKCTOM KOjH ce o0jallmaBa; H3paay 3a1aTaka, HCTPaKMBAUKUX MPOjeKaTa U CIL.; IPE3EHTOBAakE Ca/IpiKaja; IToMOh IpyroBrMa U3 0JeJbeha Y IUJbY CaBllaIaBamba
rpajayBa H CiI.

Ha kpajy cBakor yaca uin akTHBHOCTH 00aBE3HO MOXBAJIUTH YIEHHKA 32 OHO IITO j€ IIOCTHIa0 U JaTH My IpernopykKe IiTa jour Tpeba aa ypaau.
TToTpeOHO je OCMHCIUTH BHILIE TUITOBA PA3ITMYUTHX aKTUBHOCTH Ca MPOAYKTHMA Pa3IMYUTOr HUBOA CII0KEHOCTH U YTBPAUTH OUSKHUBAaHE HCXO/E, a IPeMa lhUMa H KPUTEPHjyMe
BpE/IHOBAMA.

OuemMBame yUeHHKa ce OfiBHja y ckiaay ca [IpaBmiiHUKOM 0 ouemuBamy. [1oTpeOHO je, Ha MOYeTKy IIKOJICKE TOIUHE, YTBPIUTH KPUTEpPHjyMe 3a olemuBame (Y
ckiaay ca [IpaBUITHUKOM O OLCH-MBaY), IPBEHCTBEHO 33 CyMaTHBHO OLECHHBAKE M €A HUMa yHO3HATH ydeHHKe. CyMaTHBHO OLICHHBAKE C€ MOXKE M3BPIIUTH HA OCHOBY
(opMaTHBHOT OLCHUBAKA, YCMEHOT HM3Jarama rpaausa, (15-To MUHYTHHX) TECTOBA, HCTPaKHBA4YKOT, MPOOJIEMCKOr MM MPOjEKTHOr 3ajaTka u ci. HauuH yTBphuBama
CyMaTHBHE OIleHE YCKJIQJIUTH ca HHAUBHIYaTHIM OCOOMHAMa YUEHHKA.

IIpenopy4eHe NpojekTHe AKTUBHOCTH®: Y TOKY LIKOJICKE TOJIMHE OPraHM30BATH JIBa ITPOjEKTHA 3a4aTKa, 10 jelaH y TIPBOM U JPYroM MOJyroAUIuTy. [IpuirkoM miiaHupama
MPOjeKTHHX 3aJaTaka BOAUTH padyHa o cienchem:

®  YUYCHHKE [OJICIIUTH Y Mahe THMOBE;
y jeZIHOM TUMY je 0 4 yueHHKa;
(dhopmupartu oaroeapajyhu 6poj TeMa mpojeKTHUX 3aaTaKa HacpaM Opoja THMOBA;
OpraHM30BaTH UCTPAXHMBAYKK PaJ] yYCHHKA Ha TeMy HPOjeKTHOI 3a/laTaKa, a mpeMa npernopykama 3a pealli3alyjy HalpeAHUX TeXHUKa y4erha U IPOjeKTHE HacTaBe;
YUYEHHIMMa JIaTH JOBOJFHO BPEeMEHa J1a 00pajie TeMy IPOjeKTHOT 3a/1aTKa;
y OIEPaTUBHOM IUIaHY pajia NpelBUACTH oAroBapajyhu Opoj yacoBa 3a NPe3eHTOBAE MPOjEeKTHUX 331aTaka, IPUMEHOM CaBPEMEHHX METO/Ia HAIPEIHOT yuewa U
MYJITHME/IHjaHe ONpeMe;

*[IporpamMoM IpeMeTa MPernopyyeHo je Jia NPOjeKTHH 3a1anu Oyy y Be3u ca TeMaMa, ajld HACTABHMK MOXE Y capajiibi ca YUCHUIIMMA n3a0paT 1 HEeKe pyre Teme
KOj€ Cy y B€3H ca I[MJbEBUMA MPEIMETA.



. Hasus npeamera: EJJEKTPOHUKA

1. OCTBAPUBAIBE OBPA30BHO-BACIIMTHOI" PAJIA — OBJIMIIU U TPAJAIBE

HACTABA
PA3PE[] - R YKVYITHO
Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610ky
II 105 35 - - - 140
I 68 34 - - - 102

2. IU/bEBU YUYEIbA:

— VYmnos3HaBame ca pU3NYKUM I0jaBaMa U NPOLIECHMa y eJICKTPOHUIIM ¥ IHXOBO pa3yMeBarhe Ha OCHOBY MOJIeJIa M TEOpH]a;

—  YIo3HaBawe ca OCHOBHUM €JIEKTPOHCKHM KOMIIOHEHTaMa, lbUXOBUM KapaKTepPUCTUKAaMa U IPUMEHH Y eJICKTPOHCKUM KOJIIMa;
—  VYmo3HaBame ca OCHOBHUM IIOJMOBHMa O JJUTMTATHUM KOJHMMA M IUTHTAJIHUM HH(OpMaljama;

— VYmnos3HaBame ca 110jagaBadkuM KOJIMMa U H3BOPHMA 32 Halajarbe;

— VYmnos3HaBame ca OCHOBHUM 3HaKkHMa O UMITYJICHUM KOJIHMMa;

— OcmnocobspaBame YUCHHKA 32 MEpeHmha U3 00JIaCTH EIEKTPOHUKE;

— Ocmnoco6spaBame yIeHHKA 3a aHAIU3Y, 00pay U IIPeACTaBIbake Pe3yaTaTa Mepemba.
— PazBujame criocoOHOCTH M BEHITHHA 33 IPHMEHY 3Hamba U3 SIEKTPOHUKE Y CTPYIIH;

3. TEME, UCXO/JH, IPEITIOPYYEHU CAJAPXAJU U K/bYUYHHU TIOJMOBH CAJI’KAJA

Pazpen: npyru

Tomummu onp yacosa: Teopuja 105 yacoBa; BexOe 35 yacoBa , ykynHo 140 yacoBa

TEMA ncxoau INPENNOPYYEHU CAIPXAJA / K/bYYHHU ITIOJMOBHU
ITo 3aBpuIeTKYy TeMe yueHUK he OUTH y cTamy jaa: CAIPKAJA
omnmie oopasoBame PN cmoja; Kpucranna cTpykTypa nmoiaynpoBogHuKa 1 obpasoBame PNcrmoja;
objacHu MHBEpP3HY U AUPeKTHY nonapusanujy PN cmoja JupektHo 1 nnBep3Ho noiapucanu PN cnoj. Kapakrepucruke PN croja.
HaIpTa U 00jacHH CTPYjHO — HATIOHCKY KapakTepucTuky PN [Ipo6oj PN cmoja;
croja; Kanarurusaoct PN cnoja. lnozne. Bpere nnona (ycmepauxe, 3enep,
HaOpoju npoboje PN cnoja; Bapukar, Hlotku, PIN nuona);
Ioaynposommxe Habpoju 1.3pCTe JM0JIa U IbUXOBE HajBaXKHUje KapakTtepuctuke U | O3HaKe AMOAa.
HpUMEHY;
KOMIIOHEHTe

Kbyunu nojmon: PN croj, kapakrepuctuxe PN croja, muoze. Bpcte
Mo

OITHIIIE PUHIIUI Pajia OUIOIAPHOT TPAH3UCTOPA HA MOJIENTY Ca
3aje JTHIYKHM EMHTOPOM;

HAOPOjU OCHOBHE KOMITIOHEHTE CTPYja Y TPAH3HCTOPY;
neduHuIIe KoeHUIMjEeHT CTPYJHOT Mojayama;

[MpuaImn paga GUIIOTApPHOT TPAH3UCTOPA HA MOAEIY Ca 33je JHIIKUM
emutopoM. OCHOBHE KOMITIOHEHTE CTpYyja y TpaH3uCTopy. Besnusame
TPaH3HCTOPA;




HaBeJle KapaKTepPUCTHKE TPAH3UCTOPA,;
HalpTa TPAH3UCTOP Y CIOjy ca 3ajeTHHYKUM EMHTEPOM, 6a30M
U KOJIEKTOPOM;

HalPTa eKBUBAJICHTHY IIeMy OMIOJIAPHOT TpaH3UCTOpA 32
HaM3MEHUYHU CUTHAI (T ITapaMeTpH);

HaOpOju OrpaHHYeEba Y Pajly TPaH3HUCTOPA;

OITHIIIE MPUHIIMII Pajia TPAH3UCTOPA ca e(heKTOM I10Jba Ha
MO/IeNTy ca 3ajeIHMYKUM COPCOM M HAllpTa CKBUBAJICHTHY IIEMY
TPaH3UCTOpA 32 HAW3MEHUYHH CUTHAI;

Ha0poju yCIIOBE 3a paJi MOjeANHUX THIIOBA TPAH3HCTOPA;
KOPHCTH KaTaJIOIIKE MOJaTKE 32 PA3INYUTE TUIIOBE
HOJIYHPOBOAHMYKUX KOMIOHEHTH;

Koedunujent crpyjHOr mojayama;

KapakTepucTrke TpaH3HCTOPA;

IMapamerpu (T mapaMeTpH) OUITOIAPHOT TPAH3UCTOPA U EKBUBAJICHTHA
IeMa TPaH3UCTOPa 3a HAM3MEHUYHH CHTHAIL,

OrpaHudene y pamgy TPaH3HCTOPa;.

[Mpunimn paxa tpansucTopa ca epexrom nossa (FET-a) Ha Moneny ca
3ajeqaudkuM copcoM. Crartnuke kapakrepuctuke FET-a. [Tapamerpu
FET-a u exBuBajeHTHa 1l1€eMa TPAH3UCTOpA 3a HAU3MEHUYHH CUTHAI;
MOSFET -oBu. VMOSFET-o0Bu;

O3Hake TpaH3HUCTOPA.

Habpoju BPCTE THPUCTOPA U FbUXOBY PUMEHY;
HallpTa eKBUBAJIEHTHO KOJIO THPHCTOPA;
HaBeZIe OCHOBHE KapaKTePHCTHKE TpHaKa U JHaKa,

Tupucrop;
Tpuak u quax.

Ha0OpOjH BPCTE ONTOSNEKTPOHCKUX KOMIIOHEHTH U HUXOBE
OCHOBHE KapaKTEePUCTHUKE;
HaBeJle MPUMepe IPUMEHE ONTOCICKTPOHCKUX eIEMEHATa;

Bpcre onToeneKTpOHCKHX eIeMeHaTa;

dotonunone, GoTOTPaH3UCTOPH U (HOTOOTHOPHHIIY;
Caetniehe noxynpoBoaHuuke anone. @OTOCHOjHULE;
Teunu kpucranu.

W3MEpH CTPY]jy KpO3 IMOAY U HAIIOH Ha INOMH;

H3MEpU CTPYje U HallOHE KoJ TpaH3uctopa (oumnonapuor u FET
—a);

LpTa KapaKTePUCTUKE KOMIOHEHTH Ha OCHOBY H3BPLICHUX
Mepea;

AQHAJIM3MpA Pajl KoJia ca CBETICHUM MOy TPOBOIHIYKUM
JIFo/laMa M KOJIa Ca BHIIECIIOJHIM CHIIUIIA]YMCKHM
KOMIIOHEHTaMa;

HpUMEYje Mepe 3alITUTE Ha pajy;

BEXBE:

1. CHuMame KapaKTepHCTUKa Auoja (YCMepauKuX U 3eHep A10Ja);

2. CHUMame KapaKTepUCTUKA OUIONApHUX TPAH3UCTOPA;

3. CHumame kapakrepuctika FET —a;

4. EnexTpoHCKa Koina ca cBeTaehuM noaynpoBOJHUYKHM JMO0aMa;

5. EnexTpoHcka KoJla ca BUIIECIOJHUM CHIIMINjYMCKHM KOMIOHEHTaMa.

Kspyunu nojmosu: ITH cnoj, nuone, Tpansucropu: 6unonapau, FET,
MOSFET, dboromuozae, GoTOTpaH3UCTOPH

IojauyaBauka kos1a
HM3BOPH 32 HaNajame

HalpTa [10jayaBay ca 3ajeJHIYKUM eMUTEPOM Y3 OIHC YJIoTa
MOjeIMHNX KOMIIOHEHTH I0jayaBaya;

ne(UHUIIIE TI0jadarke CTPyje, HallOHA U CHare Ha MOJEITy
4ETBOPOIIONIA, K0 U yIa3Hy U U3JIa3Hy OTIIOPHOCT;
H3pavyHaBa CTPYjHO U HAIIOHCKO I0javyarse ojayaBada ca
3ajeIHUYKUM €MUTEPOM, Kao ¥ yJla3Hy U U3JIa3HY OTHOPHOCT;
HalpTa [ojayaBay ca 3ajeAHHYKAM COPCOM Y3 OIHC yJIora
N0jeIMHAX KOMIIOHEHTH [10javyaBaya,;

JenHocTeneHu nojayaBavn — 1ojam;

IMojauaBay ca 3ajeqHUYKUM eMuUTOpOM. PajHa mpaBa u pajHa Tayka.
Crabuimzanyja pagHe Tauke;

ITojauarse HAalOHA, CTPYje U CHAre, yJla3Ha M M3JIa3Ha OTIOPHOCT
nojayasaya (ommura AehUHULM]jA HA IPUMEPY YETBOPOIIOa);
[MojauaBad ca 3ajeTHHYKUM EMHUTEPOM — aHaIN3a paja u oapeluBame
CTPYjHOT ¥ HAaIIOHCKOT I0javyarba, yaa3He U H3JIa3He OTIIOPHOCTH.
DpEeKBEHIIM]CKA KAPAKTEPHCTHKA;




M3padyHaBa HAIlOHCKO T0jadare MojayaBaya ca 3aje JHIIKIM
COpCOM, Kao M U3JIa3Hy OTHOPHOCT;

neduHmIIe MojaM GpeKBEHIIN]CKe KapaKTEPUCTHKE U 00jacHN
BCH 3HAYAj;

o0jacHH yJIOTy HeraTHBHE IOBpATHE CIpere y MojauaBaunMa;
HaupTa JlapJIMHITOHOB CIIOj M Ha OCHOBY LIEMe U3BeJe U3pa3 3a
CTPYjHO Iojavame;

HaOpOoju KJlace pajia mojayaBavya M lbHXOBE OCHOBHE
KapaKTEepPUCTHKE;

[ojayaBad ca 3ajeJTHHYKUM COPCOM — aHAJIM3a pajia u oapehruBame
HAITOHCKOT TI0jayama ¥ U3JIa3He OTIIOPHOCTH.

Buecrenenn nojauaBauu. [loBpatHa cripera. Heratneaa nmoBpatHa
cripera;

ITojayaBa4n ca HEraTHBHOM MOBPAaTHOM CIIPETOM;

JlapIMHTTOHOB CIIOj;

Knace pana nojayaBaua ca npuMepuma.

HalpTa GJIOK HIEMy HHTETPHCAHOT ONEPALHOHOT [0jayaBaya
y3 o0jalImbenhe IPHHIMIA Paaa 1 HaBoh)eme KapaKTepUCTHKa;
Haupra uHBeptyjyhu / HenHBepTYjyhu mojadaBay y3
o0jalberbe U N3BE/Ie U3pa3e 3a HAIIOHCKO M0javanmne;
o0jacHu IPHHIMMN paja Koja 3a cabuparme U Koja 3a
0/ly3UMamb¢ HAIlOHa;

00jacHH pa3Jiore ¥ HauMHe MOBE3MBaba HHTETPHCAHOT
OIepalOHOr [0jauaBaya ca JAPYruM eJIeKTPOHCKUM KOJIMMA,;
aHAITM3Mpa Pajl I0jayaBauKHX KOJIa CAMOCTAIIHO U Y TPYIIH;
rpaM4Ku MPUKaXKE 3aBUCHOCT U3JIa3HOT OJ1 YJIa3HOT HAIlOHA
nojauaBaya;

Biok mema nHTErprUCaHOT OllepalMoHOT NojayaBayda; KapakrepucTuane
BEJIMYMHE MHTETPUCAHOT ONEPALOHOT I10jauyaBaya;

Wuepryjyhu nojayasau;

Hewunseptyjyhu nojauaBadu. JequauuHM mojagaBad;

Koo 3a cabupame HaroHa;

Koo 3a ony3umame HamoHa;

KoMOHHOBaWke HHTEIPUCAHKX ONEPALMOHUX [T0jayaBaya H TPaH3UCTOPa
CHare.

o0jacHHU yJI0Ty ycMepaya ca (pUITpOM M CTabHIH3aTopa HaroHa
y mporecy 1o0Hjama jeJHOCMEPHOT HAallOHA 32 HaIlajarbe;
00jacHH yJIOTY HHBEPTOpa y MpoIlecy A00Hjamha Han3MEHUYHOT
HAIlOHa,

W3Bopu 3a Hamajame;

Vemepauu (jenoctpanu yemepad u ['perjoB ycMepau);
Ycmepaun ca GuITpOM;

Crabum3aTop HanoHa ca 3eHep AUO0JIOM;
Wurerpucanu crabunm3aTop HaroHa,

WuBepTop.

W3MEpU CTPYje U HAIlOHE KOJ MojayaBaya y jeAHOCMEPHOM
pexuMy pana;

aHaJIM3Mpa paj rojayaBaya ca 3ajeAHUIKUM eMUTEPOM /
COPCOM MEPEH-EM HalOHa OCLMIOCKOIIOM;

U3MEPH HAIIOH OCLMJIOCKOIIOM Ha yJia3y U U3lasy
nHBepTyjyher n HemHBepTyjyher mojagaBaya ¥ Ha OCHOBY TOTra
OJIpeH Mojayare HATloHa;

U3MEpH HAIIOHE Ha YJa3y U M3J1a3y ycMepada OCLMIOCKOIIOM;
HalpTa BPEMEHCKE JxjarpaMe Ha OCHOBY H3MEPEHUX
BPEIHOCTH;

MpUMEYje Mepe 3aIUTHTE Ha paay U y J1a00paTopHju;

BEXBE:

1. JenHocMepHU peXUM pajia MojayaBada ca 3ajeJHHIKAM EMUTEPOM;

2. TlojauaBad ca 3ajeJHHYIKAM EMUTEPOM Ka0 [0javuaBad HAN3MEHHIHUX
CHUTHaNa — oipeuBame HAIOHCKOT T0jayama U TPaHUIHIX
(pexBeH1Hja;

3. IMojauaBay ca 3ajeIHMIKHM COPCOM Kao T0jayaBad HAN3MEHIIHHIX
CHTHAIIa;

4. NuBepryjyhn u HemHBepTyjyhu MojayaBaym Kao rmojauaBadyd

HaW3MEHUYHOT U jeJIHOCMEPHOT HAIIOHA,

. Kono 3a cabupame HamoHa 1 KOJIO 32 OZy3UMame HaIllOHA;

. Yemepauu;

7. Ctabuin3atop HaroHa.

AN D




KibyuHu nojMoBu: nojauaBay, paJHa Tadyka, yjaa3Ha U H3JIa3Ha
OTHOPCHOCT, CTPYjHO M HAIIOCHCKO I10javarse, II0BpaTHa CIIPera,
ycMepau, cTabHIu3aTop, UHBEPTOP

YBoa y aururanny
eJIEKTPOHUKY

neduHMIIe MojaM nH(OpMaIUje U TUTUTAITHE 00JIHK
nHpOpMaImje;

BpIIM KOHBEP3Hjy OpojeBa jeHOr OpojHOr cHcTeMa y IpYTH;
Ha0bpOoju OCHOBHE apUTMETHYKE OIepalnje y OMHapHOM
CHCTEMY;

BPIIY MUHUMU3AIH]y JIOTHYKE QYHKIIH]E;

IIpe/ICTaBJba JIOTHUKE (QYHKIHje rpahuukuM cuMOoInMa,
KOMOHMHALMOHKUM TabellamMa M BpEMEHCKHUM JHjarpaMiMa;
HaOpojH BPCTE OCHOBHUX JIOTHUKHX KOJIA U IHXOBE
KapaKTepPHUCTHUKE;

peanun3yje cIoKeHe JOrnuke pyHKIHUje ToMohy JIOrHIKuX
KOJIa;

HaOpoju paznuke m3mel)y KOMOWHAIIMOHUX U CEKBEHIIH]aTHUX
Mpexa;

[ojam unpopmanuje. Jururanau ooauk nadopmarmja. bur kao
jenuHUIAa HHPOpManuje. JurutaaHa Koma — mojam;

BuHapHuU, OKTAIHH U XeKcaeluMalHu 6pojau cucrem; Konsep3uja
OpojeBa;

Kognosu (BCD u I'pejoB kox; KOOBH 3a AETEKLHUjY U KOPEKLIH]Y
rpelaka; KoJIOBambe ca KOHTPOJIOM ITAPHOCTH; alihaHyMEpHIKU KOJIOBH);
OCHOBHE apUTMETHYKE OIlepalyje y OMHapHOM CHCTEMY;

Jlornuke onepanuje u Bynosa anre6pa;

[pencraBibame NOrHYKHX QyHKIHja. MUHUMHA3aLHUja JJOTHIKHX
¢dhyHKTIHja;

Jlornuka xona: I, ILI, NE, NI, NILI, uckseyuuBo ILI u uckspyunso NILI
KOJI0;

CuHTe32 U aHaJIH3a JIOTHYKHX KOJIa,

ITojamM KOMOMHAIMIOHE U CEKBEHIIMjaTHE MPEXKE.

aHAJIM3MpA pajl JIOTHUKHUX KOJa,
MOBE3Yje U aHAIM3Kpa paj JOorndkux xkoiaa y CMOS
TEXHOJIOTHjH;

W3MEpH M aHaIN3Upa HaITOHCKE HUBOE KO Pa3IninuTHX
JIOTHYKHX KOJIa;

IpUMembYje Mepe 3alTUTe Ha pafy U y J1abopaTopHju.

BEXBE:

1. AHanu3a paja JOTHUKHUX KOJIa;
2. Jlornuxka kona y CMOS TtexHonoruju;
3. Mepeme HallOHCKUX HUBOA.

Kibyunu nojmoBu: 6T, KOIOBH, JIOTHYKA KOJIa, KOMOMHALIMOHE MPEXKe,
CEKBEHIMjATHE MPEKe




Paspen: Tpehn

Toguuimu ponx yacosa: Teopuja: 68 yacoBa, Bex6e: 34 yacoBa;

TEMA

ncxoam
Ilo 3aBpiieTky TeMe yueHHK fie OuTn y cramy aa:

MPENOPYYEHU CAJIPKAJHU / KJbYYHHU TIOJMOBH
CAJIPJKAJA

[ojauaBauka Kosa u
HU3BOPH 32 HaNlajame

HAIpTa eIEKTPOHCKY IeMy B 00jaCHU NMPUHLMUI paj Koja 3a
I epeHIpame U HHTErpajbehe NpTajyhn BpeMeHcke
Jjarpame;

HAIpTa eIEeKTPOHCKY IeMy B 00jaCHU MPUHLMUI paj Koja 3a
OrpaHHYaBaI-€ HAIlOHA IPTajyhn BpeMeHCKe Aujarpame;

e pa3INKyje aKTHBHE OJ IACHBHUX (HIITapa;
e 13pauyHa rpaHU4Hy (PPEKBEHIIH]Y 332 aKTUBHHU (uitap mpBor u

JPYTor pena;

Kouna 3a nudepeHnnpame 1 HHTErpajbehe Ca ONePalioHUM
rmojayaBayeM;

Koua 3a orpannuaBame HaloHa ca ONepaloOHIM [10jayaBayeM;

@peKkBeHINjCKa KapaKTEePUCTHKA;

AKTUBHH QUITPH.

00jacHM IPUHLIMI pajia KOHBEPTOPa 332 CHIKEH-E HallOHA
(buck);
o0jacHM IPUHINI pajia KOHBEpTOpa 3a nosehame HamoHa
(boost).

JenHOCMEPHY U3BOPH 3a Halajame (KOHBEPTOPH 33 CHIIKCH-E HAallOHA
(buck) n xouBepropu 3a nosehame Hamona (boost);

K/byyHu nojMoBu: xona 3a qudepeHunpame 1 HHTErpajberhe, Koja 3a
OrpaHHYaBam-e HANlOHA, (PPEKBCHIMjCKA KAPAKTEPUCTHKA, AKTHBHH
(GuITpH, KOHBEPTOPH 3a CHIKEHHE HallOHa M KOHBEPTOPH 3a oBehame
HaroHa

HmnyacHa koaa

e HAIPTa UMIIYJICHE 00JIMKE HAIlOHa Y3 00jallberhe; WmmyncHu o6nuny HamoHa;
e anamm3upa pajaa [lImurosor kona; Kommnaparopcka kona u [IIMuToBO K0IIO;
e aHANUTHPA paJ U MPUMEHY OCHOBHUX (unit — dionosa; Ocmunaropu (RC ocrmratop ca BHHOBIM MOCTOM H OCIIMIIATOPH ca
e 00jacHU MPUHLMUI pajfa acTaOMIHOT MYJITUBHOpaTOpa; KBapLoOM);
e 00jacHU MPUHLMII Pajia OCLUIATOPA; BucrabuiHa xoia — ¢uum — ¢ionosu;
e 00jacHU MPHUHINII Pajia MOHOCTAOMITHOT MyJITHBHOPATOPA; AcTtabuitHa KoJa — acTabMITHU MYJITHBHOPATOP;
MoHocTaOnITHa KOJTa — MOHOCTaOWITHU MyJITHBHOPATOP.
BEXBE:
e 13MEpPU HAIOHE OCLUIIOCKOIIOM,
e HaIpTa BPEMEHCKE {jarpaMe H3MEpPEeHNX HaloHa; 1. Kommapatopu, I1IMHTOBO OKHIHO KOJIIO;
e aHaNM3Mpa paj Koyia Ha OCHOBY oOpaljeHux pesynrtara Mepema; | 2. AcTaGHIHM MyJITHBHOPATOp U MOHOCTaOMIIHK MYJITHBUOpPATOD;
e TpHMERYje Mepe 3alITHTE Ha pajy |y JJabopaTopuju; 3. @ — ¢onoswy;

4. Ocuunaropu.

Kibyunn nojmosu: nmrysic, dimn - ¢iom, ocumiatop, actabuiy 1
MOHOCTaOWJIHU MyJITHBUOPATOD




e OmUILE paJ KOMOMHAIIMOHUX Mpexa (KoJepa, IeKoaepa, Kom6unanmone mpesxe (kozaep, JeKoAep, MyITHIIEKCED;
MYJITHILIEKCEPa, IEMyITHIUIEKCEpa, TpPoCcTaTHIKor 6adepa, JEeMyJITUILIEKCEp, TPOCTATUUKH OadepH, MarucTpasie JUrHTaTHUX
Marucrpaia JUTHTaJIHAX CHTHAJIA); CHUTHaNa);

e ONMIIIE paJi CEKBEHIIMjaTHUX Mpexka (perucrapa u Opojada); CexBeHIMjanHe Mpexe (perucTpu u Opojaun);

e 00jacHU pa3nuKy n3Mel)y KOMOMHAIMOHUX M CEKBEHIIMjATHUX Mewmopuje (ROM, RAM...);

JUTHTATHUX KOJa, Kao ¥ Pa3IHKy n3Mely aCHHXpOHHUX H ApuT™MeTnyka Kosa (Mpeske 3a cabuparme U O4y3HMarmbe);
CHUHXPOHHUX KOJIa; A/l u JI/A xoHBep3uja;

e HaBeJle BpCTE MEMOpPH]ja U 00jaCHH IHXOBY MPUMEHY; Muxkpomnporiecopu (CTpYKTypa, OCHOBHE KapaKT€pUCTHKE U IPUMEHA).

e OIUCYje 3Ha4a] MHTETPHCaHEe MEMOPH]jCKE KOMIIOHEHTE;

e 00jacHM MPUMEHY apUTMETHUYKHX KOJIa;

e o6jacuu npunuun A/J] u JI/A xoHBep3uja;

Jururana koa e [03Haje CTPYKTYPY M IIPUMEHY MHKpPOIIPOIEcopa;

e aHANMM3HpPA PaJ KOMOWHAIIMOHUX MPEXKa; BEXBE:

e aHAIM3HPA PaJl CEKBEHIIN]ATHUX MPEeXa;

e aHAJIM3UPA paj] APUTMETUUKHUX KOJa; 1. Kogepu u nexonepu;

o anamusupa pag A/l u JI/A xoHBepTopa; 2. MynTHmiekcepy U 1eMyNTUILIEKCEPH;

e ypaIu MPOjeKTHH 3a/1aTaK; 3. Perucrpu u 6pojaum;

e TIpHUMEYje Mepe 3alITUTE Ha pagy U y JJabopaTopHju. 4. ApurMmeTHuka KoJja;

5. A/[Iu JI/A xouBep3uja.

Kiby4HM nojMoBH: KOJEp, JEKOED, MyJITHILICKCED, IEMYIITHILIEKCED,
Tpoctatnuku Gadepu, MarucTpane IUTUTATHUX CUTHAJIA, PETHCTPH U
Opojaun, apurmeTHdka Koia, A/J] u JI/A koHBep3uja, MUKPOIIPOLIECOPU

4. YIIYTCTBO 3A JTUJAKTUYKO-METOJUYKO OCTBAPUBAIE ITPOT'PAMA

Hpyru paspen

O6mmnm HacraBe: Teopujcka HactaBa (105 gacoa) + BexOe (35 gacosa).

Mecto peanm3anmje HacTaBe: CBU YaCOBH TCOPHjCKE HACTABE CE PEaM3yjy y CTAHIAPAHO] YYHOHHUIIH, & YACOBH BEKOH y KaOHMHETY
IIpenopy4yenu 6poj yacoBa mo Temama:

o [lomynpoBoxHudke KOoMIOHEHTE: 37 yacoBa TeopHujcke HacTaBe, 10 yacoBa BexOHn

o [lojayaBauka KoJla M M3BOPH 32 Halajame: 45 yacoBa TeopujcKe HacTaBe, 17 yacoBa BekOH

e YBOJ y IMIUTAIHYy €JEKTPOHUKY: 23 yaca TeopHjcKe HacTaBe, 8§ yacoBa BekOH.

Ha nmpBoM "acy yrno3HaTn y4eHHKe ca IIJbEBHMA U HCXOIMMa HacTaBe, OHOCHO y4era, IUIaHOM paja ¥ KPUTEPHjyMOM M HaUMHIMA OLEHhHBabha, KA0 M HAUMHOM
pajay y4MOHHIM U KaOMHETY, II0JIeIN Ha IPyIIe U PAacIOpe/ioM peau3aliije HacTase.
JluckyTtyjere ca ydeHMIMMa O HUXOBHM pa3MulUbamhMa Ha Teme: lllta je To enexrponuka? [la J je HEKO MMao O Caja NPAaKTHYHOI MCKYCTBA Ca E€IEKTPOHCKHM
KOMIIOHeHTama U koje? KakaB je yTuiaj enekTpoHCcKux ypehaja Ha 5kHBOT caBpemeHor yoBeka? Koju nemoBu cBeTa cy mo3HaTH 110 pa3Bojy €ICKTPOHCKE HHAyCTpHje?



HacraBa he ce peann3oBaT Kpo3 4acoBe TEOPHjCKE HACTABE Ca LEIHM OJIeJbEHeM y YYMOHHUIIM U 4acoBe J1aOOPAaTOPHjCKUX BeXOHM y KaOMHETY MO/ENIOM Ha rpyIe.
TokoM peanu3zanyje cBake TeMe yBEK ce MPHAPKAaBaTH UCTOT MPUHIIUIIA: TEOPETCKU 00jaCHUTH MOjaBy WM 3aKOHHUTOCT, IOTBPIUTH je pauyHCKH (Tamo rae je To Moryhe) a
OHJIa U3BPIIUTH AEMOHCTPAIH]y WIH MEpEeHa y Ta00PaTOPHjH.

Ipu n3paay onepaTHBHUX IJIAHOBA TOTPEOHO je AedHUHICATH TUHAMUKY paja uMajyhu y BUy J1a je yueme, Kao U (opMHUpame CTaBOBa U BPETHOCTH, KOHTHHYHPAHH
Ipollec W Ja je pe3yirar je CBUX aKTHBHOCTH HAa YacOBHMa PEATH30BAHUX PA3NIHIUTAM METOACKHM IPHCTYNOM, KopumliereM HHpOpManuja W3 pasiHddTHX H3BOpA,
npe3eHToBaHMM BehuM Opoje peanHux mpuMepa U y3 akTuBHO ydemihe yueHHKa. [[pHIMKOM IUTaHUpama aKTHBHOCTH Y3€TH y O003Up HHBO MCXO/a. YKOJHKO CY UCXOIH Ha
BHILIIEM HUBOY CJI0KEHOCTH OJHOCHO aKO CE OJHOCE Ha aHAJIM3Y WM CBAJTyalHjy, [NIAHUPAHEe aKTHBHOCTH I U KPUTEPUjYMHU OLICHHBaba MOPajy OUTH y CKIIaay ca lbHUMa.

HacraBHe caipaje je HeOIXO/IHO Pean30BaTH KPO3 IPUMEPE LITO BUIIIE CUTYaI[Hja U3 PEATHOT KOHTEKCTa, KOPHCTEh caBpeMeHe HacTaBHE METo/Ie U cpejicTBa. Tpeba
HACTOjaTU Ja y4eHHIH OyAy OcCIoco0/beHH 3a: CaMOCTAIHO pEIlaBame NPOOIEMCKHX CUTYallMja; NPOHANaXeHme, CUCTeMaTH3oBame M Kopumnheme uHpopManuja u3
Pa3IMYUTUX U3BOpaA (HIIP. CTPYYHE JUTEpaType, HHTEPHETa, Yacomuca, yIOeHHKa, KaTajora...); BU3YelIHO onaxame, nopeheme n ycrnocraBbame Beza u3Melhy pasznuuutux
caapkaja (HIp. MOBE3MBAKE CaIpKaja MpeIMeTa ca CBAaKOJHEBHUM HCKYCTBOM, CaipikajUMa JPYrHX NpeIMeTa M Jp.); THMCKH Paj; CaMOINPOLICHY COICTBEHOr 3Hamba M
HalpeIoBama; IPe3eHTalljy CBOJUX pajoBa M TPYNHHX IpojekaTa M e(uKacHy BH3yeNHY, BepOalHy M NHCaHy KOMYHHKaIMjy y3, Kaja je To MoTpeOHO M oxrosapajyhy
aprymMeHrauujy.

[Ipunukom peanmu3anuje HacTaBe nCTahy BAYKHOCT IOIITOBamka CTaHAap/ia, IPaBHJiIa M MPOIIICca y 0BOj 00JIacTH M yKa3aTH Ha Moryhe mpoOiieMe KOju Ce MOT'Y TI0jaBUTH
yCJIel HEeTIOIITOBaba H/WIIN HelIPUAPKaBamba UCTHX.

IIpenopyyeHe npojeKTHe AKTHBHOCTH: Y TOKY LIKOJICKE TOAWHE OPraHU30BaTH 1BA MPOjeKTHA 3a/1aTKA, 110 jeJaH Y IIPBOM U APYTOM MOTYTOJHIITY. [[pUITHKOM IIIaHHpaEbha
MPOjeKTHUX 3aaTaka BOAUTH padyHa o cieznehem:
®  YUYCHHKE IOZICJIUTH Y Make TUMOBE;

y jJeTHOM TUMY je 10 4 yYeHUKa;
¢dopmuparn oxrosapajyhu 6poj Tema IpojeKTHHX 3a/aTaka HaclpaM Opoja THMOBA;
OpraHn30BaTH UCTPAKMBAYKU paJi yUCHHKA HA TEMy MPOjEeKTHOT 3aaTKa, a IpeMa IpenopykaMa 3a peajin3alyjy HalpeIHUX TEXHHKA yuera U MPOjeKTHEe HaCTaBe;
y4eHHIUMa JaTh JOBOJPHO BpeMeHa Ja 00pajie TeMy IPOjeKTHOT 3aaTKa, YKOJIHUKO je TO Moryhe mpojeKTHUM 3a1aTKOM 00yXBaTHTH U capikaje ca 1abopaTopHjCKUX
BEXOH, OTHOCHO, HACTOjaTH MaKCUMAITHO YCIIOCTABUTH KOpeNaIyjy u3Mel)y TeOpHjCcKOT U PAKTHIHOT Jiea peIMeTa;
e y ONEPaTUBHOM IUIAHY paja NpeaBUAETH oAroBapajyhu Opoj uacoBa 3a NPE3EHTOBAME MPOjEKTHHUX 3a/aTaKa, IPUMEHOM CaBPEMEHHMX METOJa HAIIPEJHOT y4era U

MyJITUME/IHjAITHE OIIPEeME;

[Mpumkom obpane Tema, cBa o0jalImkemha 0a3upaTH Ha CHIIHIMjyMy Kao ITOJIyIPOBOJHUKY, @ TEPMaHUjyM CaMo HallOMEHYTH.
3a peanuzanujy Hactase y Temu IlojayaBayka KoJia ¥ M3BOPH 32 Halajamse [10jaM CTPYjHOT, HAIIOHCKOT I10jayara, yJIa3He ¥ U3JIa3He OTIIOPHOCTH 00paJuTH Ha OJIOK-IIEMH
yeTBopomnona. OCHOBHU T0jadyaBad ca OWIOIAPHUM TPaH3UCTOPOM 00paauTé moMohy €KBUBAJICHTHE IIeMe, U3BECTH M3pase 3a Iojadare HAlloHA U CTPYje, yla3Hy U U3JIa3Hy
OTIIOPHOCT — OBa HaCTaBHA jeINHMIIA IMA 3a IIUJb J]a OKaKe J]a Ce BPEIHOCTH I0javyarha HalloHa M CTPYje, YJIa3Ha M U3J1a3Ha OTIIOPHOCT MOTY IIPOpadyHaTH.

[TomeHyTH 1a mocToje U ApYTH NojadaBayu ca TpaHsucropuMma. OGjacHUTH 3Ha4aj MO3HaBama (PPEKBEHIN]CKe KAPAKTEPHCTHKE U IPaHNYHHUX (DPEKBEHIIH]ja, a 3aTHM Ha
Be)kOaMa CHUMUTH (PPEKBEHIN]CKY KAapaKTEPUCTUKY M MEPEHEeM YTBPIUTH IpaHHuHe (pekBeHuuje. [Ipu oOpaau moBpaTHe crpere, yKpaTko 00jaCHUTH YJIOTY IO3MTHBHE
HOBpATHE CIIPEre M leHy QYHKLH]Y y OCLIIaTOpuMa, 0e3 ynaxema y fetasbe. O0jaCHUTH yIIOTy HEraTUBHE IIOBPATHE cIpere y nojayaBaunma. Kiace pana nojayaBaua ypaauTu
unpopmaruBHo. [IpuHIMIe paga TpaH3UCTOPa PAAUTHU OMKCHO, 0€3 3allaXKema y JeTajbe aJli MHCUCTHPATH Ha [03HABamky YCIIOBA 3a Pajl MOjeIHHHX BPCTa TPAH3HCTOPA.
ITpuHuun paga OUMOJAPHOT TpaH3UCTOpa OOpaJUTH Ha MOJENY ca 3ajelHHYKUM €MUTOpPOM; E€KBHMBAJCHTY LIeMy LpTaTi Kopuctehu m napamerpe. Harmacutu na ce
€KBHMBAJICHTHE ILIeME TPAH3UCTOPA PA3JIMKYjy Ha BACOKUM YYECTAHOCTHM U TO NPUKA3aTH OArOBapajyhyM eKBHBAJICHTHUM IIeMaMa.



biok meMy onepanyoHOr rojauaBada oOpaJUTH ONKMCHO, a IPHMEHY Ha HealHOM HHBepTYyjyhem n HemHBepryjyhem mojayaBauy. Harmacutu npeaHocTH mojauaBadya
ca OnepanroHKM IojauyaBadeM. Y cMepade ca GHITPOM U CTaOMIIN3aTope HalmoHa 00jaCHUTHU Kao Je0 jeMHOCMEepHOT H3Bopa 3a Hamajame. O0jaCHUTH MPETHOCTH HHTETPUCAHOT
cTabmu3aTopa HaroHa. MHBepTOop 0OpanuTu onucHo. Y oOpaau oBe TeMe ypaautu Behu Opoj 3amataka. [Ipe peanusanuje BexxOe ca onepannoHNM 0jadyaBadeM HAIIOMEHYTH
Jla ce M3MepeHe BPEIHOCTH Da3iMKyjy OJ MpOpadyHaTHX, 300T yTHIaja pealHUX HapameTapa ONEpallMOHOr MojayaBadya Ha paj Kojia. AHAIM3UPATH ca YYCHHULIUMA paj
T0jayaBayKMX KOJIa 32 Pa3JIMYMTE HAIIOHE Ha yJia3y U y YCIOBHMA IIPOMEHE KapaKTePUCTUKA CACTABHUX KOMIIOHEHTH.

3a peanu3anujy HaCTaBe y TeMH YBOJ y TUTHTAIHY €JIeKTPOHUKY o0jacHUTH nojam uHpopmarmje. O OpojHUX cucTeMa 00paIuTh JCIUMaTHi U OMHAPHH, Kao U
IpeTBapame M3 jeIHOT CHCTEMa y JpPYyTH, a ocTayie HarmoMeHyTd. I[loceOHy Hakmy IOCBETHTH OCHOBHHMM JIOTMUKMM KOJHMMa M HMXOBHM KapaKTepucTHKama (paj Koisa
aHaNIN3UPaTH BPEMEHCKUM JHjarpaMUMa HalmoHa 1 KoMOMHannoHUM Tabenama). Kox peanusanuje JOrHukux Koja ypaauTu aetabao naBeprop y CMOS TeXHOJIOTHjH U BheroBe
KapaKTepHUCTHKE, NPUHIMIT paja a pealn3alijy OCTaJuX Koja ypaauTd wHpopMmarHBHO. HamoMeHyTH ga ce JIOTHYKa KOJia MOTY pealn30BaTd W Ha Jpyre HAYWHE.
KomOuHanmoHe U cekBeHIMjaTHe MpEeXe 00paJ Ty OMUCHO M caMo HabpojaTh mpuMepe Mpexa, 6e3 3anaxema y Jetajbe. TokoM 00pajie oBe TeMe ypaauT Behu 6poj 3aaaraka.

[InanupaT Aa NOjequHe Caapikaje yYeHHIH o0paje Kpo3 MPOjeKTHY HACTaBy y MamHM Tpymnama, mpumpemajyhu mpesenrtanuje 3a octane ydeHnuke. ®opmaTHBHO
MIPATUTH Paj YYCHUKA y Tpynama. YKOJIUKO je Moryhe, OpraHu30BaTH MOCETY CTpydmaka U3 00JacTh eJIEKTPOHHUKE KOjH OU y4eHHIHMa MPUOIIKHO TPEHIOBE CaBPEMEHOT
pa3Boja U MPUMEHE CNICKTPOHHUKE y PA3IHIUTUM 00JaCTUMA, HJIM OPTaHHU30BATH O/Ia3aK YUCHHKA Y TOCETY KOMIaHHjaMa Koje ce 0aBe MPUMEHEHOM EIEKTPOHUKOM.

TokomM peanm3anyje TeMa ypaauTH HajMamke TPU TECTA 3HAMKA.
IIpenopyke 3a peanusanujy JadopaTopujcKuX BexoOn

Jenna BexxOa ce paaM JBa CIIOjeHA IIKOJICKA Yaca W 3a TO BpeMe Tpeba ydueHUnH Tpeba Ja ypane cBa Mepema U obpane pesyirate. Y nadopatopuju Tpeba aa Oyne
JIOBOJPHO PAJHUX MECTa JIa 3a jeJTHUM paJHUM CTOJIOM Oyay ZiBa 10 TpH y4eHHKa. VIHcucTHpaTH KoJ y4eHHKa Ha Kopuihewy cTpydHe TEPMHHOJIOTH]je, a Ha 1ab0paTOpHjCKUM
Be)kOaMa MPUMEHU Mepa 3aIUTHTE Ha pajly U MPUMEHH IPEeropyKa 3a 3allTHTY OJ KBapa OlpeMe Ycle HEelpaBUIHOT pykoBama. Ha npBoM TepMuHy BexOH Tpeba yno3HaTH
Y4YEHHKE ca MEPHHM MHCTPYMEHTHMa, aJlaTOM U IPHOOPOM KojH fie ce KOPUCTHTH, Kao U IIpaBHINMa pajia U MOHallamba y KaOHHETY.

N3Boheme BexxOM MOTPEOHO je ycariacHTH ca TEOPHjCKOM HACTaBOM Tako Ja oaroBapajyhe BexOe ciene oaMax HAKOH 00paje TECOPUjCKOT rpaiuBa. YKOIHUKO je
moryhe, 1abopaTopHjcka Mepema MOTBPAUTH PAuyHCKUM IyTeM, WK YpaauTh OIroBapajyhy cuMmynaiujy Ha pauyHapy. M3y3eTHo, y cllydajy HelocTaTka moTpeOHe onpeme
3a Heke BexOe, ypanuTu oAarorapajyhy cumynanujy. MHCHCTHpaTH A2 YYCHUIM BOJE THEBHUK BE)KOM KOjH OM caapao M3BELITaje ca Be)KOHW, pesysaraTe Mepema, oopary
JnoOujeHnx nonaraka, rpaduuky / TabenapHU MpUKa3 Kao U 3akJbydke. PeOBHO IperiieqaTd THEBHHKE BexOH. HakoH cBakor HUKIyca BexOH, KpO3 MHAUBHAYATHH Paj
YUSHHUKA, OLICHUTH HUBO CABJIQIAHOCTH CTEYEHHX NPAKTUYHHUX BEIITHHA.

Tpehu pa3pen

Oo0mmum HactaBe: Teopujcka HacraBa (68 yacoBa),+ BexOe (34 yacosa).
Mecto peanu3anuje HacTape: CBU 4aCOBH TCOPHjCKa HACTABE CE PeaH3yjy y CTAHAAPAHO] YUHOHHUIIH, a YACOBH BEXOHM y KaOMHETY
IIpenopy4enu 0poj 4acoBa 1o TeMama:

o [IlojayaBauka KoJyia ¥ U3BOPH 3a Hamajame: 20 YacoBa TeopHujcKe HacTaBe, 12 YacoBa BeKOH

e lmnyncHa xona: 20 yacoBa TeopHjcke HacTaBe, 12 yacoBa BexOM

e JlururanHa Koja : 28 yacoBa Teopujcke HacTaBe, 10 yacoBa BekOH.

Ha npBoM 4acy yno3HaTH yYeHHKE ca L[MJbEBUMa M HCXOJMMa HACTaBe, OAHOCHO y4e€Ha, IUIAHOM paJia U KPUTCPHjyMOM M HauMHMMa oliewmuBama. HacraBa he ce
peanu30BaTH KpO3 YacOBE TEOPUjCKE HACTABE Ca LEIUM OJIeJbeHEM Y YUHOHHUIM U YacoBe Ja0OPaTOPH]CKUX BeXOU y KaOWHETy MOJeIOM Ha TPYIIE .



3a peanusauujy teme [lojauasauxa Koaa u u360pu 3a Hanajare NOACETUTH YUCHHKE Ha TEMY UCTY TEMY U3 IPETXOJHE TOJMHE, jep ce rpaJnBO HACTaBJba HA MIPETXOIHO
CTeueHa 3Hama. YKOIUKO je Moryhe, MpHHIMI pajga Kojla MpeACTaB/baTH W oOjalrmaBaTH moMohy BpeMeHCKHX aujarpama Hamona. OOjacHHUTH 3Havaj Quirapa. y
TeJIEKOMYHHKAIljaMa 1 ITOBE3aTH ca TPaJiBOM Koje ce oOpalyje y ocTanum cTpydHuM mpenmernMma. [IoHOBUTH OCHOBHE IOjMOBE O KaJ€MOBHMa, IIPe HETO IITO ce o0paze
HactaBHe jemunuie: KouBepropu 3a cHmkewme HamoHa (buck) xonBepropu 3a moBehame Hamona (boost). Harmacutu pasnuke usmel)y akTHBHHX W TACUBHHX KOJa
(orpannyaBaya, Kojia 3a HHTETrpaJbeHbe, AUdepeHIrpame, Gpunrapa).

INpu ananmu3u paja nojauaBavykux Kosa paautu Behu 6poj 3anaraka. 3a peanusanujy HacTaBe y TeMH MunyacHa Koaa Ha TIOYETKY JIeTaJbHO 00jaCHUTH UMITYJICHE OOJIHKe
HAallOHa ¥ ’BHX0Be napamerpe. [Ipuiarkom oOpazie KoMmapaTopa HalPTaTH TajlacHe O0JMKE 3a ONEpallMOHM I10jauyaBad yNnoTpeOJbeH Kao KOMIApaTop, a 3aTHM 00jaCHUTH
MPEJHOCTHU CHELHjATHAX KOJIa KOHCTPYHCAHUX Ja paje Kao KoMrapaTopu. IIIMHTOBO OKMIHO KOO 00jaCHUTH ¢ ONEPallMOHNM I0jayaBadyeM 3a Ba pe)epeHTHA HalloHa; Kao
MIPUMEHY HaBECTH NPETBapame Apyror oOiMKa HamoHa y mpaBoyraoHw. IIpe oOpane HactaBHe jenuumne Ocyuramopu OOHOBHTH MOBpPATHY CIpETy, Koja je oOpahena y
Enextponunu y npyrom paspeny. MmiyncHa koma oOpafuTH ca JIOTMYKHM KOJMMa y3 TajlacHe OOJMKe; HaBeCTH crenupHyHa Kojla 3a acTabMiIHE M MOHOCTAOWIIHE
MyatuBuOparope, 3atum LlImuTtoBa okiaHa Koia utd. e rox je To Moryhe, IpHHIMIT pajia Koya MpeAcTaB/baTd 1 objanimaBaTd moMohy BpeMEHCKUX Aujarpama HamoHa. 3a
peanm3anujy HactaBe y TeMu /JJueumanua koia oOjaCHUTH Jla ce€ JaHAC IUTUTAlHA KoJIa MCKJBYYMBO IPaBE y MHTETPUCAHO] TeXHOJOrWju.OOjacCHUTH Pa3uKy u3Mehy
KOMOHMHAIMOHNX ¥ CeKBEHITHjTHIX AUTUTAIHIX KOJIa, K0 U Pa3InuKy u3Mel)y acCHHXpOHUX U CHHXPOHHUX KoJla. Y OKBHPY KOMOMHAI[HOHUX Mpeka, Ha KOHKPETHUM IIPHUMEpHMa
00paJuTH pean3alujy cBux noopojanux mpexa. [ToceOHo ncrahu onrosapajyhe uHTerprcane KOMIOHEHTE, BUXOBY CTPYKTYpPy M MoryhHocTH ynorpe6e.

CekBeHIMjaTHE Mpexe 0OpaIuTH Ha HUBOY IIeMa W JIOTHKE pafga (TaOMu4HO M aHAMUTHYKH). OOpaauTH caBpeMEHE MHTETPHCAHE KOMIIOHEHTE M HUXOBO KOpHIIheme.
ApuTMeTHYKa Kosla 00painTy Kao MHTErpHcaHe KOMIIOHSHTE 32 olepanyje ca OpojeBuMa H3pakeHHM y OMHapHOM OpojHOM cHcTeMy U ca OpojeBuMa n3paxeHuM y BCD koxy.
Memopuje 00pauTu JeTajbHO, ApXUTEKTYPY M OPraHU3alMjy Kao U NPUMEHY Y padyHapcKUM cucremuMa. [loceGHO ucTahu MHTErprucaHe MEMOPHjCKEe KOMIIOHEHTE Kao U
BHUXOBY npuMeHy. O0jaCHUTH YKPaTKO M CaBpeMEHe MEMOPHjCKE YHIIOBE BEJIMKE IYCTHHE MakoBawa (2D, 3D) u ynyTutn ydeHuke Ha noszHate MHTepHeT ajfpece 3a AeTajbHO
YIIO3HABAaKE ca MEMOpHjaMa PEHOMUPAaHHX CBETCKUX MpoHu3Bohaya.

WNHcucTupaTi Ha aHAIU3M paja eJIeKTPOHCKHX KOJa MO Pa3iMYUTUM YCIOBMMA (IPOMEHA yJIa3HOT HallOHa, NIPOMEHA KapaKTepHCTUKA YHOTPeO/beHUX KOMIIOHEHTH U CIL.)
AHanu3y Kojia ypaJuTH Ha jeIHOCTABHUM HPUMEpUMa.

TokoM peanusalyje TeMa ypaJuTH HajMarmbe TPU TECTa 3Hamba.
IIpenopyke 3a peanu3anujy Ja60paTopujcKuX BeskOH

Jenna BexxOa ce paau IBa CIojeHa IIKOJICKa daca U 3a TO Bpeme Tpeba yueHuiu Tpeba J1a ypaje cBa Mepema U o0pazne pesynrare. Y ynaboparopuju tpeba na Oyne
JIOBOJBHO PaJIHUX MECTa J1a 32 je/IHMM PaJHUM CTOJIOM Oyy JiBa JI0 TP ydeHHKa. FIHCHCTHpaTH KOJ| y4eHnKa Ha KopHIherwy CTpy4YHEe TEPMHUHOJIOTH]E, a Ha JIab0paTOpHjCKUM
BeykOaMa NMPUMEHH Mepa 3allTUTE Ha paxy ¥ MPUMEHH MPEernopyKa 3a 3alITHTY Of KBapa OlpeMe YCJea HeNpaBUIIHOT pyKoBama. Ha npBoM TepMHHY BexOM Tpeba yno3HaTu
YUSHHKE ca MEpHUM HHCTPYMEHTHMA, aJlaTOM M IIPHOOpOM Koju he ce KOPUCTUTH, Kao U IIPaBHINMa pajia U IOHAIIAkha Y KaOHHETY.

U3Boheme BexxOM NOTPeOHO je ycarjiacuTu ca TEOPHjCKOM HACTaBOM Tako Jia ojrosapajyhe BexOe ciesie oaMax HaAKOH o0pajie TEOpHjCKOr TpaauBa. YKOJIHKO je
moryhe, naboparopujcka Meperma IOTBPAUTH PadyHCKUM IIyTeM, WM ypaIuTh oAroBapajyhy cumynanujy Ha padyHapy. M3y3eTHo, y cilydajy HemocTaTka motpedHe onpeme
3a HeKke BexOe, ypamutu oxrosapajyhy cuMymamnujy. MHCHCTHpaTH fa yUeHNIM BOJAE JHEBHHK BEKOM KOju OM caapiao M3BelITaje ca BexOH, pe3ynaTate Mepema, 00pamy
JobujeHnx nojaraxa, rpaduuky / TabenapHu IpuKa3 Kao U 3akjbyuke. PeoBHO mperyienatu AHeBHHKe BexOu. HakoH cBakor mukiyca BexOM, KpO3 MHAMBHAYaIHH Pajl
Y4YEHHKA, OLIEHUTH HUBO CABJIA/IAaHOCTH CTEUCHUX MPAKTHYHUX BELITHHA.



5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA

BpenHoBame 0CTBAPEHOCTH UCXOAA BPILIUTU KPO3:
e mpaheme 0OCTBAPEHOCTH HCXOAa;

® TECTOBE 3Hama,

® YCMECHO H3JIarame;

® TECTOBE NMPAKTUYHUX BEIUTHHA.

dopmaTHBHO OlLieH-HBabe, Kao Mozen npahiema HalpeaoBama YIeHHKa, Ce OJIBHja Ha CBAKOM 4acy M CBaKa aKTHBHOCT je 100pa NpHIIKKa 3a IPOLEHY HalpeqoBama U
naBame nopparHe nudopmanuje. [Tocturayha y4yeHuka je Mmoryhe BpeAHOBAaTH KpO3: aKTHBHOCTH Ha yacy (Tj. IPOLECy yuera); MOCTAaBIbabe MUTaha H/UITH 1aBakbe OAr0BOPa
y CKJIagy ca KOHTEKCTOM KOjH ce 00jalIkaBa; n3pamy 3a/aTaka, M3BEIITaje yIeHHKa O PealM30BaHUM BexOaMa, MCTPaXKMBAUKHUX IpOjeKaTa ¥ CII.; IPE3CHTOBAbE CaapiKaja;
TECTOBE NPaKTHYHMX BelITHHA, npaheme mocturayha mcxonma, momoh OpyroBuMa u3 ofesbema y LMJbY CaBliajlaBama IpajyBa M CI. YUeHHKe Tpeba ocrocoOsbaBaTd U
0XpabpuBaTH /1a MPOLEeYjy CONCTBEHH HANPEJAK Y OCTBAPUBAIbY UCXO0/d, KA0 M HANPEAaK APYTUX y4eHHKa, y3 oarosapajyhy aprymeHrauujy.

IMoce6Hy maxmy o0paTuTe HA YACOBUMA HA KOjHMA TOCTYjY €KCIIEPTH U3 MOjeJUHUX 00JIACTH, BPEAHYjTe aKTHBHOCT YUYCHUKA KOJH IMOCTABIbA]y MUTAhA M AHATUTHIKH
pasroBapajy.

OcMHIIIbaBATH TAKBE 3aJaTKe Y KOjuMa hie yUeHHIIN aHATU3UPATH Pajl KoJa y PasIMIuTHM YCIOBUMA paja.
Ha kpajy cBakor 4aca Wiid akTHBHOCTH HAIPABUTH KPATKy aHAIM3Y JOCAJAIIEr paaa, 00aBe3HO MOXBAIUTH YYSHUKA 338 OHO IITO j& MOCTHra0 W 00PA3JIOKHUTH IITa MOXKE U
Tpeba a monpasu WK ypaau. [1oTpeOHO je OCMHCIIUTH BHIIIE TUTIOBA Pa3IMYATHX AKTHBHOCTH Ca MPOAYKTUMA PA3IMYUTOr HUBOA CIIOKEHOCTH U YTBPIUTH OYEKHBAHE
HCXOJIe, a IPEMa HHMa U KPUTEPHjyMe BPCIHOBAbA.
OuemuBame YUSHHKa ce 0/IBUja y ckiany ca [lpaBuiIHHKOM 0 onemuBamy. [I0TpeOHO je, Ha MOYETKY IIKOJICKE TOANHE, YTBPIUTH KPUTEPHjyMe 3a OlekhUBamke (y CKIay ca
ITpaBUJIHUKOM O OIIEHHBAY ), IPBEHCTBEHO 3a CyMATHBHO OLEHUBALE U Ca TbUMa YIIO3HATH YUCHHUKE.
InaHupaTH KaKO YCMEHE TaKO M IIMCMEHE MPOBEPE 3HAA U TECTOBE MPAKTHYHUX BEIITHHA.

CyMaTHBHO OIIEEbUBARE CE MOKE U3BPILIUTH HA OCHOBY MO/IaTaKa PUKYIJLEHUX (POPMATHBHHUM OLEHUBAKEM, pe3yJITara/pelieta MpoOIeMCKOT HIH CEMHUHAPCKOT paja,
YCMEHHX MpOBepa 3Harba, KOHTPOJIHUX U JoMahuX 3a/[aTaka, TECTOBa 3Haa U 1. HauuH yTBphuBama CyMaTHBHE OllEHE YCKIAUTH Ca HHANBHUIYATHIM 0COOMHAMA YICHUKA.



Ha3zus npeamera: OBPAJIA U IIPEHOC CUT'HAJIA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Paspen Teopujcka HacTaBa Bexo6e IIpakTuyHa HacTaBa HacraBa y 610Ky YKynHo
11 70 35 - - 105
1 68 34 - - 102

2. IU/bEBU YUYEIbA:

— VYmnos3HaBame ca KapaKTepUCTHKaMa U BpcTaMa eIeKTPHYHAX CHTHAJIA, IbHX0BOj 00paan U IPEeHoCy;

— Ymno3HaBame y4eHHKa ca oTpeOoM (popMupama MyITUIIEKCHUX CUI'HAJIA, TEXHUKaMa MYJITHIUICKCHPabha U MYJITHIUIEKCHHM IIPEHOCOM;

— VYmo3HaBame y4eHHKa ca OCHOBHHM IIOjMOBHMA O €JIEKTPHYHUM QHITPUMA, BpCTaMa QUiITepa U ’bUXOBOj HAMEHH;

— VYnos3HaBame y4eHHKa ca aHAJIOTHUM M AUTHTAIHUM MOAYJIalijaMa, HAYMHOM peasii3anyje ¥ )HXOBOM IIPUMEHOM Yy IIPEHONICHY CHIHAIA,
— VYIo3HaBame y4eHUKA Ca pEreHepallijoM CUTHANIA U BCHUM 3HauyajeM;

— Pa3Bujame criocoGHOCTH KO yUEHHKA 33 yoTpeOy MEpHUX HHCTPYMEHATa U Mepeme apaMeTapa curHana koju ce npenoce TK cucremuma.

3. TEME, UCXOJU, IPEIIOPYYEHU CAJIPKAJU U K/bYYHU ITIOJMOBU CAJIZKAJA

Paspen: Apyru
TFomnmmsu gonn wacosa: Teopuja: 70 yacosa; Bexxbe: 35 wacoBa

ncxoau MNPEINNOPYYEHU CAIPXAJHA / KJbYUYHHU IOJMOBHU
TEMA
Ilo 3aBpiueTKy TeMe yueHuk he OuTH y cTamy na: CAJIPKAJA
ITojmoBu: TenexkomyHnukanuje, TK mpexa, nnpopmanuja, nogatax,
e HAIPTa OIMIITY OJIOK mIeMy UaeanHor u pearHor TK CUTHAIL,...;
CHCTEMA,; Bbnok mema TK cucrema;
e HaBeJle yJory nojenunux aenosa TK cucrema; Iojam npenajHuKa, IpUjeMHUKA U MeIMjyMa IIPEHOCa;
e Haeene Bpcre TK cucrema Ha OCHOBY cMepa IpeHoca Bpcre TK cucrema (aHanorau u AUTUTANHH, Topeheme);
nHpopmaryja u ynorpe6peHOr IPEHOCHOT MEHjyMa; Bpcre TK cucrema Ha 0CHOBY cMepa IpeHoca HHpopManuja
(cumInTekc, oymIeKke U CeMHUIYIUIEKC), IPUMEPH CUCTEMA;
MogeJt Te1eKOMYHUKAIIMOHOT Bpcre TK cucrema Ha OCHOBY yHOTPeOJHEHOT MPEHOCHOT MeMjyMa
cucTremMa (>KM4YaHH, ONITUYKH, OCKHYHH);

Iojam H® u B® npenoca curaana.

YBoana Bexba:

Yno3HaBame yueHHUKa ca MepaMa 3alITUTE Ha Pay, MEpHUM
HHCTPYMEHTHMA, aJIaTOM B IpuOopoM koju he ce KopuCTHTH Ha
1mabopaTopHjcKUM BexxOama.

Kspyunu nojmoBu: TK cucrem, Be3a, mpeHOC CHTHAIA




EJleKTpHYHH CUTHAJIH,
Tesie(pOHCKH TOBOPHH CHTHAJ

o Jie(MHHIIE ENCKTPUYHH CUTHAI M HaBEE BPCTE;
® AHAUTUYKHU U TpadUUKH IpHKaxe (PeICTaBH)

€JIIEKTPUYHH CHTHAJ Y BPEMEHCKOM U (PPEKBEHIIN]CKOM
JIOMEHY;

e jeUHHIIE CIIEKTap CHTHANA U HaBele IeroB 3HaYaj;
e HaBeJle KAPaKTEPHCTUKE TOBOPHOT CUTHAJA,
e 00jacHU y3pOKe IMHEAPHUX, HEJTMHCAPHIX

H300JIMYCHa U [IIyMOBA;

e neduHHIIE OTHOC CUTHAJ-LIYM;
e OIUIIIE TT0jaBy H300JUYCHa CUTHATIA,

HU3MEpH MapaMeTpe Pa3InIuTHX TATaCHHX O0JIHKA
CHUTHaJa;
aHaJM3upa CIeKTap CUTHaua;

Cursasiau Kao HOCHOIM HH(pOpManuja:

- NIEKTPUYHH, ONTHYKU U PAJNO CUTHAIIY;

- QHAJIOTHH M TUTHTAIHYU CUTHAIN,

- KapaKTepHCTHKE CUTHAJIA;

- HMBO CUTHaJIa/CHara CUrHajla M clia0Jbene;

- CIIEKTap CHrHaJa;
AHaNATHYKY ¥ TpaduuKy MpuKa3 CUrHajia;
[pencraBipame cCUrHaNa y BPEMEHCKOM M (PPEKBEHIIMjCKOM JOMEHY;
T'oBopHu curHain (poHeMH, BOJTYMEH, CIIEKTap);
TenedoHCKH TOBOPHH CUTHAN (KapaKTePHCTUKE, KBATUTET IIPEHOCA);
JluHeapHa U HeNTMHEapHa H300/IMYeHha CUTHATIA;
[Iym, BpcTe 1IyMa, IpeciyilaBambe, OAHOC CUTHAI-IIYM.
Be:xoe:
Mepeme napaMerapa pa3IHIUTHX TaJIACHUX O0JIMKa CUrHaia
(cuHycounIa Hu, NPaBOYTaOHH U TPOYTaOHH) MOMONY OCIHIIOCKOIIA;
AHaJI3a CHHYCOMJAJIHOT M TIPaBOYTa0HOT TaJlaCHOT 00JIMKa CHIHala
oMoy aHaJIHM3aToOpa CIEKTpa.

Kiby4HHU NOjMOBH: €1EKTPUYHU CUT'HAJI, CIIEKTAp CUTHAaa, TOBOPHU
CHUTHAJ, IIyM

JBomnosix ¥ 4eTBOPONOJIN

HaBeJle IpUMepe JBOIOIA,

H3padyHa UMIIEAaHCy JBOIIONA;

JeUHHAIIE 1T0jaM YeTBOPOIIOJIa, HaBe e IpUMepe;
u3pavyHa rojayame, cl1abJberbe, HUBO CUIHAIA U
KapaKTePUCTUYHY MMIIEJAHCY YETBOPOIIOIa;

e H3padyHa alcoIyTHU HUBO CHAre, HaIllOHA U CTPYje;
e TpaMUKH NPEICTaBH KapaKTePUCTUKE CIabiberma

pasnMuUTHX BpcTa QUITApa;

H3MepH HUBO CHT'HAJIA U OZIPE/IM T0javarbe, CIaliberhe
CHTHana;

U3BOJH Mepera, IpopadyHaBa, PTa KapaKTePHCTUKE
cnabipera PasIMIuTHX QUITapa U aHAIN3Mpa UX;

ITojam 1 KapakTEepHCTUKE ABOMOJIA;

[Tpumepu nBomONa (OTHOPHUIM, KAJIEMOBH M KOH/ICH3aTOPH),
UMIIeJ]aHCa JIBOTIONA,;

ITojam 1 KapakTEepHCTHKE YETBOPOIIONA,;

OCHOBHY ITapaMeTpH deTBoponona (yjIa3Ha U U3ja3Ha UMIIe/laHca,
KapaKTepUCTHYHA UMITE/IaHCa, IPEeHOCHA (YHKIHja);

[ojauame u cnabibeme cCUTHANA;

Hopmaiau reHepaTop, ancoiyTHH, pelaTHBHE M MEpHH HUBO CHTHAJIA;
Enextpuunu puntpu (KapakTepHCTHYHU NapaMeTpH: cliabibemne,
IpaHUYHA YYECTAHOCT U UMIIE/IAHCa);

Bpcre dunrapa npema HauMHY M3pajie U IPOIYCHOM OIICeTYy,
peanuzanuja;

LC ¢untpu.

Beixoe:

Mepeme crnabipema YeTBOPOIIoIa M HUBOA CUTHAIA;

CHHUMame KapaKTepUCTHKA AaCUBHUX (QuiTapa.

K/by4HM NOjMOBH: JBOIIOJI, YETBOPOIIOJ, HOPMAJIHH I'€HEpaTop,
¢dunTpH

Moayaanmja cMTHaIA

HaBeJIie BPCTe MOJIyJIalyje;

Iojam u BpcTe Moaynanuja;




oGjacHu pa3ziore 3a yBoljerme MOIyIallMOHIX
MOCTYIAKa y IIPEHOCY CUTHAJA,;

rpadMuKy IPEICTaBU CUTHAJIEC KOjH yUECTBY]Y Y
MOCTYNKY (hOpMHpara aMILTUTY/ICKE MOYJIAlHje;
HaBeJle BPCTE aMILTUTY/CKE MOyJIalHje;
H3padyHa CTeNeH (IyOnHy) aMIUIHTYICKE MOTyJIaluje;
o0jacHU (peKBEHIMjCKY U (ha3Hy MOIYJIALN]jY;
rpaduuKy NpeaCcTaBy CUTHAJIE KOJU YUECTBY]jY y
nocTynky hopmupama GppekBeHuujcke u hasHe
MOJTyJIatuje;

oGjacHu (peKBeHIMjCKY U (a3Hy JeMOIyJIAlNjy;

peanu3yje Ha MAaKeTH MPOLEC TeHepHcama
aMIDTHTYACKH, (GPEKBEHIM]CKH U (Pa3HO MOIYINCAHUX
CHT'HAJIA;

® AHAJIUTUYKU NPEACTaBU MOAYJINCAHE CUTHAJIC,
e I'CHCPUILIC CUTHAJI HOCHOIA, BPIIN YMHOXaBakbEe U

niesberbe (PpeKBeHIIja;
oGjacHu OTPeOy 32 YMHOXKABABEM H ACJbCHEM
(dpexBeHIHja;

AMILIHTYACKA MOJyanyja (BpeMEHCKU U (PEKBEHIIMjCKH JOMEH),
BpcTte AM cursana;

KonBenmmonansa ammmuryacka moaynanuja (KAM);

CrerneH (qyOnHa) aMIDIMTYACKE MOJyJIalyje;

Hemonynauuja AM curnana; Jletektop aHBelorne;
OpexBeHnrjcKa MOTy alHja — BPEMEHCKHU (aHATUTHYKY U TaJlaCHU
00JINK) ¥ (PPEKBEHIIH]CKU JOMEH;

dazna Mopynauja — BpeMEHCKH (aHATUTHYKU M TAJIACHU OOJHK) U
(pEeKBEeHIN]CKU IOMEH;

CurHan HOCHJIAll, YMHOXKaBarbe U JeJbeibe (PPEKBEHIIN]jE;
[IpuMeHa aHATOTHUX MOJyJTaIja.

Be:xoe:

AMIIIMTYICKA MOJyJIaIHja U IeMOyIaIlija;

dazna Monynanyja;

Hemonmynanuja ¢pasHO MOTYTHUCAHOT CUTHAIA;

I'enepucame curxaza Hocruola, yMHOXKaBamke U Jeberbe (PpekBeHnyje;

KibyuHu mojMoBm: aMIuinTyicka Moyanyja, ppekBeHnujcka
MoJyJanyja, hazHa MoIyJanuja

BumexanajHu npeHoc

© OIHIIE TT0jaM U CBPXY BHILIEKAHATHOT PEHOCA;
e HaBEJIC BPCTE BUILICKAHAIHOT MPEHOCA;
e 00jacHH BHIIIEKaHAIHH IPEHOC ca PPEKBEHIIN]jCKOM

pacmojenoM KaHaia Ha IpUMepy IpUMapHe TpyIie;
o0jacHH BUIIIEKaHAJIHHU MTPEHOC Ca BPEMEHCKOM
pacroziesIoM KaHaja Ha IPUMepy CHCTeMa
PCM-30;

aHAIM3KMpPa KapaKTePUCTUKE KaHala MOyJaluje u
KaHaJla IeMO/IyJIallije Ha OCHOBY M3BE/ICHOT MEpebha;
peannsyje BHIIEKaHAIHH CHCTEM ca (ppeKBEHIINjCKOM
pacrojesnoM KaHaia;

peaisyje BUIIEKaHAIHH CHCTEM Ca BPEMEHCKOM
pacrojenoM KaHaia;

© KOPHCTHU CTPYUYHY TEPMHHOJIOTH]Y;
e MPHMEHU Mepe 3aITHTE Ha Pamy, 3aIITUTY 3ApaBiba U

KHUBOTHE CPEJIHHE;
MIPUMEHHU IPENopyKe 3a 3aLITUTY OIpeMe OJf KBapa
MIPOY3POKOBAHOT HEMIPABIIIHUM PYKOBAbEM.

ITojam, mozesa ¥ CBpXa BUILIEKAaHATHOT MIPEHOCa;

BumiekaHnaiiHu peHoOC ca (PEKBEHIMjCKOM Pacoe]IoM KaHaa —
FDM (Frequency Division Multiplexing);

Briok mema 1 miaHoBH GpekBeHIrja 3a GopMHparme IpHMapHe rpyre
KaHaJa;

KapaxkTepuctuke ocranux GppeKkBeHIHjCKUX rpyna (MHGOPMATHBHO);
BuiekananHu npeHoc ca BpeMEHCKOM pacnoienoM kaHana — TDM
(Time Division Multiplexing) na npumepy cucrema PCM-30.

Be:xoe:

Mepeme KapaKTepUCTHKA KaHala MOAYJIaIHje;

Mepeme KapaKTepUCTHKA KaHaja JIeMOAYJIalHje;

I'enepucame MyJITHUIIEKCHOT CHTHaJIa Ha 6a3u BpeMEHCKE paciopernne
KaHaJa.

K/by4nu nojMoBH: BUIIEKaHATHU MIPEHOC, PPEKBEHIINjCKO
MYJITHIUIEKCHPAE, BPEMEHCKO MYJITUIITIEKCHPAE




Paspen: Tpehn

Coguuimu ponx yacosa: Teopuja: 68 yacoBa; BexGe: 34 yaca

TEMA

ncxoan
Ilo 3aBpmeTky Teme yueHuk he OuTH y cTamy na:

INPEINOPYYEHU CAAPXAJHA / K/bYUYHHU IOJMOBHU
CAJIPIKAJA

JIMruTaaHu CUrHaIu

e 00jacHH MM0jaM JUTHTATHOT CUTHAJA;
e TPUKaXe OOJMK IUTUTATHOT CUTHANA Y QYHKIHjH
BpEMEHa,

KoHTHHYaIIHN ¥ JUCKpETHU curHaid. [lojam IMrUTaIHOT CUrHaA.
[IpaBoyraoHu umIyJc, MoBOpKa MpaBOyraoHuX uMmynca. Criekrap
MIOBOPKE MPaBOYTaOHUX UMITYyJICa;

Bunapuu u M-apHu cursain.

VYno3HaBame yueHHKa ca MepaMa 3alITHTE Ha Pagy, MEPHUM
WHCTPYMEHTHMA, alaToM U mpubopoM koju he ce kopuctutu Ha
nabopaTopyjcKuM BexOama.

Kiby4uHu nojMoBH: TOBOpKa MPaBOYTaOHUX MMITYJICA TUTUTAITHH
curHai, M-apHU CHTHAI

Jlururanu3zanuja CUTHAJIA U
TpeHoc

e 00jacHH MojeANHAYHE MMOCTYIKE Y AUTUTAIU3ALN]H
CHT'HAJIa;

e aHANIM3MpPa rPEUIKy KBAHTOBaa y 3aBUCHOCTHU 0]] Opoja

HHBOA KBaHTOBAbA,

MpUKaXKe HOMONy Aujarpama JUTHUTANN3ALN]Y CUTHATIA;

00jacHU TPEHYTHY M TUTHTAIHY KOMIPECH]y CUTHAJA;

aHaNM3Mpa NPUHIHKI pajia KoAepa U IeKoepa;

HaBe€/l€ HAYMHE MYJITUIIJIEKCUPatba CUTHAJIa;

e M3MepH MapamMeTpe PasIMIuTHX TAIaCHUX OOJIHKa
cHUrHaia (Kao ¥ rOBOPHOT) IoMohy OCLMIIOCKOTIa;

e aHANIN3MpPA MOCTYIIKE AUTHTAIHM3ALN]E;

e peayn3yje BUIICKaHAIHH IIPEHOC;

JluckpeTn3anyja curuaia 1o BpeMeHy (yHU(GOpPMHO U HeYHH()OPMHO

onmepaBame). Teopema 0 ogMepaBamy;

PexoHCTpyKIHja 0AMEPEHOT CUTHAIA;

MynrHaiekcupame Ha 6a3u oaMepaka;

JluckpeTr3aiyja cUrHaia mno TpeHyTHUM BpeaHocTuMa (0poj HHuBoa

KBaHTOBAHba, 'PEIIKa KBAHTOBAba). Y HUPOPMHO U HEYHUPOPMHO

KBaHTOBame. Kommpecnja, A KapakTepHCTHKA KOMIIPECH]E;

Konosame. Knacudukanuja PCM (Pulse Code Modulation) xonepa.

JlexonoBame; MmmyscHo komHa Moayiandja — PCM;

[MpuHIMNY MyITUINIEKCHpakha CUTHAIIA U BUIIECTPYKOT IPHCTYTA!

- Ha 0a3u BpeMeHCKOT MynTHILIeKcupama (7DM -Time Division
Multiplex) 1 TDMA npuctym,

- Ha 0a3u QpexBeHINjCKOT MyITHILIEKcUpawa (FDM -Frequency
Division Multiplex) n FDMA npucrym,

- MYJNTHIUIEKCHpAe N0 TalacHUM aykuHama (WDM - Wavelength
Division Multiplex) n WDMA npucrym,

- TeXHHUKa MyJTHIUIEKCHpama Ha 0a3u koaHe pacnoaene (CDMA -
Code Division Multiple Access),

- OFDM (Orthogonal Frequency Division Multiplex) n OFDMA
TIPUCTYTI;

JIMruTanHu ¥ aHAJIOTHU IIPEHOC.

Be:xoe:

OnmepaBame CUrHalla — MOCTYNAaK UMITYJICHO aMIUIUTY/ACKE

moxaynauuje (PAM - Pulse Amplitude Modulation);

PexoncTpykmuja oqMepeHOr CUrHANa,

Dopmupawe PCM cunaina;




Peanuzanyja ofpel)eHor My ITHIUIEKCHOT CHCTeMa peHoca (mpeMa
MoryhHocTUMa y LIKOMIN).

Kiby4Hu mojMoBH: NOCTYINIM y ANTUTANIN3ANH]a CUTHANIA, TEOPEMA O
0JIMEpaBamy, MyJITHILIEKCHPAhE

YT1uuaj pyHkuuje npeHocHor
cHcTeMa HA AUTHTATHE CUTHAJIe

MPHUKaXE UICATHY U pealHy (YHKIH]jY IPEHOCHOT
CHUCTEeMa,;

e aHAIM3MpPA YTHULA] [IyMa;
e neduHMIIe KaalUTET KaHalla 1 Op3UHY IPEHOCa;

IpenocHa ¢yHKIMja cucTeMa npeHoca (MaeaiHa | peaiHa);
VTHI[aj OrpaHHYerha MPOITYCHOT OIICera PEHOCHOT CHCTEMa Ha
JMTUTAITHA CHIHAI,

VTHIj [IymMa Ha IPEHOC TUTHTAIHOT CHTHATIA;

bp3una npenoca; Kanarnurer kanana.

Kibyunu nojmoBu: npeHocHa GyHKIMja cucTeMa, Op3uHa peHoca

O0pajna curaaja npe u3Jjaacka Ha
JIMHH]Y, pereHepanmja CUrHajia

objacHu oTpedy 3a 00pazoM CUTHAINA TIpe U3acka Ha
JTUHH]Y;

HaBeJle pa3yiore 3a Kopuiheme JTMHU]CKOT 1
3aIUTUTHOT KOJIOBamba;

MpHUKake Ha MpUMepUMa oroBapajyhe JuHUjCKe
KOJIOBE;

e OMNUIIE NPUHLMI PEreHepaLije HMITYIICa;
e 00jacHM HaUMHE W3/IBajarba JUTUTCKE yIECTAHOCTH;

e aHAIM3MpPA JIMHU]CKN KOJOBAH M ICKOJOBAH CUTHAI,
® aHaAIM3MPa PEreHEPUCAHU JUTUTAJIHU CUTHAI y3

MIPUCYCTBO IIIyMa Ha JINHHUjH;

Bunapuu curHanu ca u 6e3 nmoBpartka Ha Hyity (RZ — Return to Zero u
NRZ — Non Return to Zero);

[oTtpeba 3a JIMHNjCKUM KOTOBAHEM;

JIunujcku xopou (HDBn, BnZS, ...), kapakTepucTHKE M0jeANHUX
KOJI0BA;

TTocTymuy 3alITUTHOT KOJIOBamka U ACTEKIUja TPelIaKa,;

CucremH 3amTuTe, yIora ¥ BpcTe KOJ0Ba;

ITpuHuMI pereHeparyje UMIyJIca;

Biiok mema pereneparopa;

W3nBajame QUTHTCKE yIeCTaHOCTH MoMohy yCKOIIOjacHOT GuiTpa u
(asno 3akspyyane netibe (PLL - Phase Lock Loop);

Be:xoe:

NRZ curnan, RZ xogoBame U IeKOI0BakC;

Peanuzanuja pa3nuuuTHX JIMHU]CKUX KOJOBA U JIEKOJIOBAHE;
Perenepanuja curnana. Ytunaj uryma Ha npesoc PCM curnana.
W3nBajarbe TUTUTCKE YUECTAHOCTH.

Kiby4HH NOjMOBH: JIMHU]CKH KOJIOBU, PEereHepalja CUrHaa,
U3/1Bajarbe JUIUTCKE Y4eCTaHOCTH

KBajuTeT AMruTaJIHOT nmpeHoca

o0jacHu yTHIAj HHTEPCUMOOJICKEe HHTep(epeHnnje n
yUTepa Ha KBAIUTET JMTUTAIHOT ITPEHOCA;

o nedununie HukBucToBe KpUTEpHjyMe;
e 00jacHHU IUjarpaM OKa Kao MEpHY METOIY;

INojaBa naTepcumboncke narepdepeniyje (MCH), 6urcka rpemka,
LIMTEp, Y3POLM 32 HACTaHAK [IUTEPa;

HUKBHCTOBH KPHTEPHUjyMU;

ExBanuzanuja u nujarpam oka.

Kibyunu nojmoBu: nunrepcumboscka nutepdepeHnuja, purep,
HukBucroBu kpurepujymu, 1ujarpam oka

JlururanHe moayJanuje

00jacHH yJIOTy TUTUTATHUX MOJIyJIAINja;

[ojam AUTUTATHUX MOIYNAIMja U YJIOTa y AUTUTAIHIM CHCTEMHMA;




o npukaxe obnuk ASK, FSK u PSK curnana;
e npexacrasu aHanutuuku ASK, FSK u PSK curnan;
e TIpUKaXe HAYMH pealn3alije MoaynaTopa u

nemoxynatopa 3a ASK, FSK u PSK moxynanujy;
aHaiu3upa (GakTope Koju yTHIy Ha 1300p THHa
MOJyJIanuje P IPEeHOCY;

ypaju MpojeKTHH 3a/1aTak;

ananmsupa pax ASK monynaropa u nogecu
oroBapajyhy nyouHy MoayJanuje;
ananusupa paa FSK monynaropa u nmogecu
(peKBEHIMjCKY IEBHjaLA]jy;

o anamusupa paj PSK mogynaropa;
o ananusupa yruuaj UCH u yurepa nomohy nujarpama

oKka y cucremy ca npumemeHoM ASK mmm PSK
MOJIyJIAIHjOM.

Jururanna ammutyacka moaynamuja ASK (Bpere, peanuzanuja,
CIIEKTap, AEMOAYJIaluja);
Jururanna gppexsennujcka moaynanuja FSK (Bpcte, peanuzanmja,
CIIEKTap, AEMOAyJIanuja);
Jururanna daszna mogynauuja PSK (Bpcre, peanuzarmja, ciekrap,
JIeMoyanmja), ca moceOHnM ocsproM Ha QPSK;
QAM wmopynanyja;
[Nopeheme moctynaka TUTUTATHIX MOJYyJIalja;
daxTopH Koju yTuuy Ha H300p TMOCTYINKA PEHOCA.
[pojexTHu 3agamu:
- AHajorHe ¥ IUTHTAJIHE MOIYyNalHyje (pa3InuanuTy TUIIOBH)
Be:xoe:
ASK monynarop;
FSK u PSK momynarop;
Cucrtem npenoca ca npumeweHoM ASK, FSK wmn PSK monynanujom.

Kbyunu nojmoBu: tpancnonosanu orcer, ASK, FSK, PSK
MOJyJialyja - BpCTe, IeMOyIaluja

Kommpecuja curnana

e 00jacHU MPEIHOCTH KOMIIPECH]e TTOIaTaKa,;
e HaBele OCHOBHE (hopMaTe KOMIIPECH]E TEKCTa, CITHKE,

3BYKa U MyJ'ITI/IMe,[[I/Ij aJIHUX I1oJaTaka,

KOPUCTHU PA3IUNIUTE TEXHUKE 3a CAXXKMMAKC TEKCTA,
CJIMKE, 3BYKa, BUac€a u MyJITI/IMe,I(I/IjaJIHI/IX CHUrHaja,

e KOPHCTHU CTPYYHY TEPMUHOJIOTH]Y;
e MPHMEHU MepE 3allTHTE Ha Pajy, 3aIUTUTY 3/IpaBiba U

KHUBOTHE CPE/IMHE;
MPUMEHHU MIPETIOpyKe 3a 3aLITUTY ONpeMe OJ] KBapa
IPOY3POKOBAHOT HEMIPABUIIHUM PYKOBAEM.

Kommpecuja curnana, kompecHja 6e3 ryouTaka u ca ryOHIima;
Kommnpecuja momataka (TeKcT, cIMKa, 3BYK, BUIEO U KOMOUHAIH]eE);
IIpuMemeHH CTaHAapAN KOMIIPECHje Mo/iaTaKa.

Beuxoe:

Kommnpecuja Texcra, ciuke, 3ByKa, BUACO CUTHAIIA;

Komrpecuja My ITUMEHjaTHUX CUTHAA.

Kibyunu nojMoBu: KoMIpecuja CUrHaia ca 1 0e3 ryouraka,
KOMIIpECHja MyJITUMEINjaTHUX CUTHAJIA.

4. YIIVTCTBO 3A JUJAKTUYKO-METOIUYIKO OCTBAPUBAILE ITIPOI'PAMA

Hacraga he ce peanmn3oBat kpo3 4acoBe TEOPHUjCKE HACTABE Ca LEITUM OJIEJbeHeM U TabopaTopujcKe BexOe Ie ce yUSHHIH JIelie ¥ IBE TPyIIe Y APYTOM U TPH TpyTie y
tpehem paspeny. Ha mpBum uacoBuma u y Apyrom u 'y Tpehem paspeny yHo3HaTH yYeHHKE ca INJbEBUMa U UICXOANMa HacTaBe, OJJHOCHO yUea, INTAHOM pajia, KpUTEpHjyMHUMa
Y HAYMHHUMA OLeH-HBamka. FIHCHCTHPATH KOJ YUeHUKa Ha Kopuihemy CTpyYyHe TEpMUHOJIOTHjE Ha CBUM 4acoBUMa. HacTaBHUKY ce mpernopydyje capaima ca HaCTaBHHIMMa
CTpaHUX je3UKa Kako OM y4EeHHK OBJIaZa0 CTPYYHOM TEPMUHOJIOTH]jOM U Ha APYTOM jE3HKY.

Ha yacoBuma BexOu tpeba cranHo nojacehiaT ydeHHKe Ha MPHMEHY Mepa 3alliTHTE Ha pajgy U MHCHCTYPaTH U IPUMEHH MPEropyKe 3a 3alITHTY OlpeMe Of KBapa
NPOY3POKOBAHOT HENPAaBUIHKM pyKoBameM. Ha moueTHuM yacoBuma Tpeba ¢ y4eHHIMa AUCKYTOBATH O OMTHHM IIOjJMOBHMA BE3aHUM 3a TEJIEKOMYHHKaIlHMje, BpcTama
TEJIEKOMYHUKALMOHUX CHCTEMa, Kao M O YJIO3U Npe/lajHUKa, NPHjeMHHKA U NPEHOCHOr Menujyma. IloficeTure nx Ha 3Ha4aj TEJIEKOMYHHKalWja y CaBPEMEHOM JPYILITBY.
IMurajre ux mra noapasymenajy nox nojmom TK mpeorca u koje ypehaje uma cagpemena TK mpeosica? 3atum, mta npencrasibajy TK cepsucu u koju cepgucu ¢y um nosnamu?



JluckyTyjTe ca BuMa Kopuctehn MUTama: Koje munoge cueHaia moxcemo npenocumu y TK mpegicu, koje pcme TK cucmema npenoca nocmoje u Koju Cy Haj3acmynsoeHuju y
Mpedicu 1 CIL.

Jpyru paspen:

Oo0mm HactaBe: Teopujcka HacTaBa u BexOe

MecTo peanu3anuje HacTaBe: TeopujcKM HaCTaBa ce pealin3yje y CTaHIapIHOj YUHOHULH
YacoBu BeXOH ce peannsyjy y KaOHHETY

Iloaena y rpyne: Oznesbeme ce 1enu y rpymne

IIpenopy4yenu 6poj yacoBa Mo Temama:
o Mojen TelIeKOMYHHKAIMOHOT CUCTEMA: 6 YacoBa Teopuje, 2 yaca Be:kOu
Enextpuynu curHamm, TenedoHCKH roBopHU curHai: 10 yacoBa Teopuje, 4 yaca BexKOH
JIBomomnu u yeTBOpomonu: 22 yaca Teopuje, 6 yacoBa Be:kOU
Mopynanuja curHana: 22 yaca Teopuje, 14 yacopa Be:xk0ou
Bumexkananuu npenoc: 10 yacoBa Teopuje, 9 yacoBa Be:kOu

Canprxaje Teme Moaes TeJ1eKOMYHHKAMOHOT CHCTEMA YUCHUIIH Cy H3YYaBaIH y IPETXOJHOM pa3pey, Ia je MOTOJHO HCKOPUCTHTH MeToy Onyja udeja u JOIyCTUTH
ydeHHIMMa Ja camu HaBoje Bpcre TK cncrema m mHXoBe KapaKTepHCTHKE, IIOTOM MX CHCTEMAaTH3yjTe M W3BexuTe oAroBapajyhe 3axspyuke. [Ipmmmkom obpane HOBHX
caJipkaja, MOCTYIHO YBOJUTH HOBE TIOjMOBE M MOBE3HMBATH MX Ca MOjMOBHMA Koje ¢y oOpaljuBamu kpo3 npeamet OcHoge menekomyHukayuonux mpesca. Iloceban akieHat
craBute Ha ontiuke TK cucreme, 0JHOCHO MpeajHUK U MpujeMHUK y onTHakoM TK cuctemy.

3a gacoBe Teme EjleKTpHYHHN CHTHAJIH, TeJe()OHCKH FOBOPHHM CHTHAJI, NCKOPUCTUTHU 3Hamba YUeHWKA CTEUCHA y MPETXOAHOM paspeny. [ebunucatu crnekrap u
HaBECTH HErOB 3Ha4aj, IPUKa3aTH Ha aHAJIM3aTOPy CHEKTpa CIIeKTap CHHYCOMJATHOT TaJaCHOT O0JIMKA CUTHAJA, TOBOPKE PAaBOYTAOHMX UMITYJICA,... © U3BECTH Ca yUYSHUIUMA
oaroBapajyhe 3akipyuke. Pa3roBapaTy ¢ y4ueHUIIMMA O KAPaKTEPUCTUKaMa FOBOPHOT CUTHAJIA M 3aKJbYUHTH KOj€ Cy IOCEOHO Ba)KHE C aCIEKTa IPOjeKTOBaba CUCTEMa PEHOCA.

Ha gacoBuma Teme JIBOIOJIH M 4eTBOPOIOJIH YBECTH II0jaM MpeKa ¢ jeJHUM IIPUCTYIIOM M HaBECTHU IIPHMEpPE IBOIIONA, IIa HOTOM 00jaCHHUTH I10jaM YeTBOPOIIOa U
HaBECTH IpHMepe KOjU Cy IMo3HaTh ydeHHIuMa. [lojadame M cinabibeme YeTBOPOMONA IPHKA3aTH HAKOH 00jallmerma I0jMOBAa apUTMETHYKU M JIOTApPUTAMCKH OIHOC
eJIEKTPUYHNX BennurHa. OCMHCIINTH IpHMepe 3a H3padyHaBambe [ojadarma U ciabibemba yeTBopornoia. Kpo3 pauyHcke npuMepe HUBOA CUTHAJIA HAarJIaCHTH Bey u3Mel)y HiuBoa
HAIOHA, CTPYyje U CHare, Kao M Be3y alCOJyTHUX M peJaTHBHUX HUBOA. Bpcre ¢unarepa o0jacHUTH Ha HAjIPOCTHjHM EICKTPUYHHUM IIeMaMa, HarJTacuTH 3Ha4aj ¢unrepa y
TeJIeKOMYHHKaIHjaMa.

VY okBupy TeMe MoayJianmja CHTHAJIa KOPUCTUTH OJIOK IIeMe 32 00jallIberbe y3 IPUKa3uBambhe TaJJaCHUX 00JIMKa CHTHala y BPEMEHCKOM H (PPEKBEHIINCKOM IOMEHY.
Pasjacuuty nojam H® u BO npenoca, 0AHOCHO OCHOBHH M TPAHCIIOHOBAHH OIICET YYECTAaHOCTH. MaTeMaTHYKH HPUKa3aTH OMKC CBUX IOCTYIaKa MOyJiauje (HCKOPUCTUTH
3HaBka yUYCHUKA U3 MaTeMaTHKe ¥ OCHOBA eJIeKTpoTexHuKe). [loroaHo je mpukaszaTtu u oaroBapajyhe cuMynayoHne NOCTyNKe TeHeprcamba MOLYIHCAHUX CUTHAIA pagu O0JbeT
pa3yMeBama caMHX MOCTyIaKa OJ] CTpaHe YUeHHKa. YKpPaTKO IPeICTaBUTH 1 HAUMHE 33 TeHepHCamke CUTHala HOCHOI[a, YMHOXABambhe U AeJbebe (YPEeKBEHIIH]a.

Ha yacoBuma Teme BuiekaHaJHM MpeHOC KOPUCTUTH OJIOK IIemMe M 3a (PPEBEHLMjCKH M BPEMEHCKH MYITHIUIEKC y3 NPHKa3UBaIbe MYJITHUIUICKCHHX CHUTHAJA.
DpexBeHNNjCKO MYyITHIIEKCHpamke MpUKa3aTH Ha npumepy [Ipumapre b rpyme, a octane aHagorae My/nTHIUIEKCHE CHCTEMe caMO MH(OPMAaTHBHO HAaBECTH. BuiekanamHu
IIPEHOC ca BPEMEHCKOM PacIiojIe]IoM KaHajaa 00paguTi Ha npuMepy cuctema PCM-30.



Tpehu paspen:
IIpenopyuyenu 6poj yacoBa no TeMama:
e JlurutajHu CUTrHaIM: 3 yaca TeopHje, 2 yaca BexoOu
Jururanusanyja curHaNA u IpeHoc: 22 yaca Teopuje, 12 yacoBa Bexx0OuU
VYTunaj ¢pyHKIHje IPEHOCHOT CHCTeMa Ha AUTUTAIHE CUTHAJIE: S 4acoBa Teopuje
OO0paza curHana npe u3nacka Ha JIMHHUjy, pereHepanyja curaana: 13 yacosa teopuje, 8 yacoBa BexoOu
Ksanurer mururanHor npeHoca: 5 yacoBa Teopuje
Jururanae moaynamuje: 14 yacoBa Teopuje, 8 yacoBa BexoU
Komrmpecuja curnasna: 6 yacoBa Teopuje, 4 yaca Bexou

Ha uvacoBuMa Teme JIMTMTAJIHM CHTHAJIM AcQUHHCATH CHrHAN Kao (GU3MYKK Ipolec Koju y cebu Hocu oxpeheHy MOpyKy, JaT NpuMepe, NMpUKa3aTd CHIHAT y
BPEMEHCKOM U (ppEKBEHIINjCKOM JOMEHY. AHAIN3Y ¥ CHHTE3Y CIOKCHOIEPHOINYHOT IPaByraoHoT CUTHAJA, OPaAUTH Ha HUBOY TaJlaCHHX OOJIMKA.

Y okBupy Teme JIMruTann3anmja CHrHaia 1 NpeHoc YYeHUIMMA Pa3jaCHUTH 110jaM JUCKPETHOT CUTHaJIa, JUCKPETU3aL1jy CUTHAIIA 110 BpeMeHy (oJMepaBarbe CUrHaja)
U 10 TPEeHYTHM BpeAHOCTMMa (KBaHTM3alMja curHana). HaBectm 3Hauaj Teopeme o oamepaBamy. OOjacHuTH myM kBaHTu3anuje. [Ipukazatu oBe moctymnke momohy
oJrosapajyiinx aHuMalja, Kako Ou Ux yUeHHIH JaKie pasyMenn. [TocTynak KoioBama 1 AeKOI0Bamba I0Ka3aTH Ha MpUMEpPy KOHKPETHOT Koziepa 1 aekozepa. Kaj je y nuramy
MPUHLUIN MYJITHIUIEKCHpamka CUTHANA U IPUMEHa MYJITHIUIEKCHOT IIPeHoca, YUeHHKe Tpeba MOACETUTH Ha BPEMEHCKO MYJITUILIEKCHpambe, Koje Cy o0pajuBain y mpeTxoaHOM
paspeny Ha mpumepy cuctema PCM-30, ka0 u (QpeKBEHIN]CKO MYNTHILICKCHpame. YKa3aTH Ha BPCT€ MYJITHIUIEKCHpama KOje ce KOPUCTE W NMPHKAa3aTH HAa HUBOY OJOK
nremMa/myjarpamMa TeXHUKe MyiTuiviecupama. O0jaCHUTH MYNTHINIEKCHPAEhE 110 TaTaCHUM Iy)KHHaMa, HaBECTH MpUMepe CHCTeMa Y Kojuma ce kopuct. OBJe je MOroJHo
npunpemuty (y oarosapajyhem anary) cumynanujy paga ONTHYKOT TeJIEKOMYHHKAI[HOHOT MYJITHUIIEKCHOT CHCTEMa U ITPUKa3aTH Ha ONTHYKOM aHAJIM3aTOpPy CIEKTpa CUTHA
KOjH je pe3yJsTaT MyJITHIUICKCHPatba M0 TATACHUM JIy)KHHAMA.

Ha yacoBuma Teme YTHHAj (YHKIHje NMPEHOCHOT CHCTEMa HAa JUIMTA/IHe CHIHAJIe YIIO3HATH YYCHHKE Ca YTULAjeM peaiHe (yHKIHMje cHcTeMa M HalpaBUTH
onropapajyhy anannsy. Harmacutu neratuBa yTtriaj myma. Jlepunucarn OGp3nuHy nmpeHoca U IojaM KaHaua.

VY okBupy Teme OGpajia CHrHaJIa Npe M3JIacKa HA JUHUjY, pereHepanuja CUrHaJIa YIIo3HaTH yYeHHUKE ca JIMHU]CKHM NpUiIarohemeM IUTUTATHOT CUIHANA, TOCTYIIKE
JIMHHjCKOT KOJIOBaka ypaIuTH Ha IpUMEpHMa y3 HarlallaBame pasjiora 300r Kojux ce mpuMemyjy. HaBecTu BpeTe Ko/10Ba Koju ce mpuMemyjy y ontiuukuM TK cucremuma.
Ha nabopaTopujckuM BexOama pealn3oBaTé HeKe O[] JMHHUjCKUX KOJOBa M M3BPIIMTH oJrosapajyha Mepema ma ypaauTH aHal|3y ca YYCHHIMMA U [I0BE3aTH ca IpuMepuMa
ypah)eHHM Ha TEOpHjCKUM YacoBUMa. 3aTHUM, O0jaCHUTH MPUHIMII PereHeparyje UMITyJIca Kako OM yYeHHUIN YOUMIIU IPEIHOCT AUTUTANHOT npeHoca. Mcrahu 3Havaj npaBuiHe
€KCTpAaKI1je OCHOBHE JIUTUTCKE Y4ECTAHOCTH.

V okBupy TeMe KBajuTer AMrHTAIHOT MPEHOCA YIO3HATH YYCHHUKE Ca II0jaBOM U YTHUIIajeM MHTepCUMOOIICKe HHTep(hepeHLHje, Kao 1 MojaBoM yurtepa. JleduHucaru
ourcky rpemky. O6jacunt HukBuCTOBE KpUTEpHjyMe, EKBAIM3aLU]y U IUjTpaM OKa.

Ha uacoBuma Teme Jlururajine MojyJsianuje oOpaguTi MOJyJalje JUIHTAIHOT CUTHAIA U TOABPCTe KoprcTeh OJI0K meMe U TanacHe 00JIMKe CUTHala y BPEMEHCKOM
U (pEeKBEHLHjCKOM OOMEHY. YUeHHIMMa O0jaCHHUTH MOMEpame CIEeKTpa MOAyiHiIyher curHaiga y Buile (PEKBEHIHM]CKO MOApPYyYje, T€ pa3jaCHUTH IOjaM OCHOBHH H
TPAHCIIOHOBAHH OIIceT yyecTaHocTH. HaBecTr HaumMHe peain3aiije MoayaTopa i AeMOIyJIaTopa.

V okBupy teme Kommnpecuja curnaja yrnosHatH y4eHUKe ca IOjMOM KoMmpecHja curiana. O0jacHUTH MOjMOBE KOMpecHja cUrHaia 0e3 ryburaka U KoMIpecHja ca
ryounuma. Takole, yaeHuke Tpeba yrmo3HaTH ca MpUMEHEHUM CTaHIapAnMa 3a KoMIpecHjy oapehenor tuna nogaraka. I[IpmmukoM oOpanie TeMa noceOHy MaXKby MTOCBETUTH
TPEHYTHO aKTyeJIHHM TeXHOJIOTHjama (M/WIN TexHoJorHjama Koje he ce xopuctutu y Ommckoj OymyhHOCTH), TOK TeMe KOje Cy TEeXHOJIOIIKM IpeBa3uleHe oOpaanTH Ha
WHPOPMATHBHOM HUBOY 0€3 3alaKerma y JeTabe, Kako OM YYSHHUIM CTEKIU CIMKY O pa3Bojy moctojehe TexHomoruje.

IMTopen TeopeTcKUxX MpeaaBama U peain3almje 1JabopaTopujcKuX BexOH U y ApyroM u y TpehieM paspeny KOPHCTHTH UCTPAKUBAUKH pajl, MTPOOIEMCKY HIH MPOjEeKTHY
HACTaBY Ha KOHKPETHMM TeMaMma (Ha IpHMep NpHUMEHa MOjeMHHMX BpCTa JUIUTAIHUX MOAYJaluja, IeHepucame oJpeheHor Tuma MOoAyialuje MPUMEHOM ajara 3a
CUMyJIalyjy,...). 3a OBaKBe 3a/laTKe ydeHHIUMa Tpeba JaTH CMEpHHMIIE 3a pajl M JOrOBOPHTH HAa4MH Ha Koju he mpeseHToBaTH pesynrare cBor paja. [logcrahm ux Ha u
a/IeKBaTHY KOMYHHKALH]y TP Peai3alijy 3ajeAHUYKNX 3a/aTaKa.



Ha npBoM TepMuHY BeXOH TpeOa YIIO3HATH yYCHHKE ca MEPHHM MHCTPYMEHTHMA, ajlaToM M IPHOOpPOM Koju fie ce KOPUCTUTH, Kao U MpaBHIIMMA Pajia U MOHAIIama Y
kabunery. Mcrahu 3Hauaj ypeAHOCTH pagHOT MecTa. J[eMOHCTpHUpaTH OCTaBJbake Npudopa, MaKeTa M HHCTpyMeHTa Ha ofipeljeHo mecto. [Iporpamom npeamera je npensuheHo
na ce oArosapajyhe Teme oOpaze NpBo Ha TEOPUjCKUM YacOBUMa a OTOM CTEUEHA 3Hamba yYCHHULN Tpeba 1a MpUMEHe y peai3aliju 1abopaTopujcKuX BexxOu (BexkOe mpaTe
TEOpHjCKE calpiaje y APYroM paspeny y HMOTHyHocTH). Y TpeheM paspeny IBe KpaTKe TeMe He mpare JlabopaTopujcke BexOe, alnd TO HE HapyllaBa OpTaHH3aldjy U
yckinal)eHoCT BexOH ca TeOpUjCKUM cajipkajuMa. Bexbe TpeGa opraHu30BaTH Tako YUCHHK HMa JI0BOJAHO BPEMEHa Jia 3aBpIlH npeapuleHe aktuBHocTH. Heonxo/HO je nBa
MyTa y TOKY IIKOJICKE FOJIMHE NPEIBUICTH yBEKOaBatbhe 1 IOTOM IIPOBEPY CTCUSHHUX MPAKTHYHUX BELITHHA. YYEeHUIIM TpeOa 1a BOE AHEBHUK BEKOH, MM KOPUCTE MPAKTUKYM
3a BexOe y Kojuma he ynmcuBaTtH pesynTare Mepema, IPTAaTH KapaKTEPUCTHKE M YHOCHTH 3aKJbyUKe, a OLCHHBAamkC THEBHHKA BEXXKOW je neo gopmaTuBHUX mpahema
HalnpeIoBamba YUCHHUKA.

IMpu peanu3aiijy Be:KOH HACTABHUK, KOJIMKO je TO Morylie, Tpeba a kperpa U OCMHUILIbaBa NMPOOJIEMCKE CUTYalMje KOje Ce y PealHUM YCIOBUMa pajia MOT'y MOjaBUTH Ha
TepeHy, MOACTUYE U yCMEPaBa YUCHUKE 33 BbUXOBO PEIIaBakbe.

HVcxonm koju ce ogHOCce Ha KopHInhemne CTpydHe TEPMUHOJIOTHje ¥ Ha IIPUMEHY Mepa 3allTUTe Ha pajy, 3alliTHTe 3[jpaBjba M )KUBOTHE CPEAMHE Kao U Ha MIPETNopyKe 3a
3aIITUTY ONPEME O] HEMIPAaBUIIHOT PyKOBambha pean3yjy ce Kpo3 cBe Teme. [Ipu ocTBapuBamy OBHX MCX0/1a KOPUCTHTH nparehy TeXHHUKy nokyMeHTalujy (eHri. Installer/User
manual), Tj. yryTcTBa 3a KOpuIIheme onpeme.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIElbUBAIGE YYEHUKA

dopMaTHBHO OlEHUBaRE, Kao MOJeN Ipahierma HalpeJoBama YIeHNKA, CE OJIBHja Ha CBAKOM Jacy M CBaKa aKTHUBHOCT je J0Opa IPIIINKA 3a MPOLEHY HallpeaoBama U
naBame noBpatHe nHdopmanuje. [locturayha yuennka je Mmoryhe BpeJHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. TPOLECy yuema); I0CTaBJbatbe INTaka W/HIIH 1aBamke 0JroBopa
y CKJIajly ca KOHTEKCTOM KOjH ce 00jallhaBa; n3paay 3a7aTaka, HCTPaXHBAUYKUX MPOjeKaTa U CIl., IPE3CHTOBAbE caipKaja, IPOBepy IMPAKTUUHHUX BEIUTHHA, Mpahemne
nocturayha ucxosa, moMoh IpyroBuMa U3 ofieJberba y IIMJby CaBlia/iaBarba rpajnuBa H Cil.

CyMaTHBHO OLICH-HBAmbE CE€ MOXKE U3BPIIUTH HA OCHOBY MOJaTaKa MPHUKYIJLEHUX (OPMATHBHUM OLCHHBAGEM, PE3yJITaTa/peliemha IPOOIeMCKOT HIIH CEMHHAPCKOT
paza, ycMEHHX IpoBepa 3Hamba, KOHTPOJIHUX U JoMahux 3a/iaTaka, TECTOBA 3Hama, Ka0 M KPO3 OLICHUBAE BELITHHA Ha Be)kOaMa (IIpakTH4aH paj] Ha JJabopaTOpHjCKUM
BexxOama) u ci1. HaumH yTBphuBama cyMaTHBHE OICHE YCKIAUTH Ca MHAUBHYyaTHUM OCOOMHAMA yYCHHKA.

ITpenopyyeHe nNpojeKTHe AKTUBHOCTH*: Y TOKY LIKOJICKE T'OJJMHE OPraHU30BATH J(Ba MPOjEKTHA 3a/1aTKa, 10 jeIaH Y PBOM H APYroM MOJTyroAnmTy. [IpuinkoM miiaHupama
HPOjeKTHUX 3a1aTaka BOAUTH padyHa o cienehem:

®  YUYCHHKE IOJICJIUTH Y Mae TUMOBE;
y jeHOM THUMY je 10 4 y4eHHKa,
¢dopmuparn oxrosapajyhu 6poj TemMa IMpojeKTHHX 3a/1aTaka HaclpaM Opoja THMOBA;
OpraHn30BaTH UCTPAKMBAYKU paJl yUCHUKA Ha TEMy MPOjEeKTHOT 3aj1aTaKa, a IpeMa npernopykama 3a peajif3anujy HalpeJHuX TEXHUKA ydera U IPOjeKTHE HAaCTaBe;
y4YEeHHI[MMa JIaTH 0BOJFHO BPEMEHa J1a 00pajie TeMy IPOjeKTHOT 33/1aTKa;
y OIlepaTMBHOM IUIaHY paja IpeIBHAeTH oArosapajyhn 6poj yacoBa 3a IPe3eHTOBAmE MPOjEeKTHUX 3a7aTaka, IPUMEHOM CaBPEMEHHX METOJa HallpeJHOT ydema U
MyJITHMEJIHjAITHE OIIPEeME;

*[IporpamMoM mpeaMeTa IPEernopydeHo je Ja MPOojeKTHH 3a1aly Oyly y BE3H ca TeMaMa, aJld HaCTaBHUK MOXKE y Capajibu ca YUSeHHIMMa n3abpaTh U HeKe pyre TeMe
KOje Cy y Be3H ca LIMJbEBUMA MPeIMETa.
OuemnBame yueHHKa ce 0/Buja y cknany ca IlIpaBuiiHuKOM 0 onewuBamy. [I0TpeOHO je, Ha MOYeTKy IIKOJICKE TOANHE, YTBPJIUTH KPUTEPHjyMe 3a OLiehUBabe (y CKIIaay ca
[TpaBUIHNKOM O OIEHHUBAKY ), IPBEHCTBEHO 3a CyMaTUBHO OLEHUBAE M Ca FbUMa YIO3HATH YUCHUKE.



1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMIIU U TPAJAILE

Ha3zus npeamera: OCHOBE PAUYHAPCKUX MPEKA

Paspen

Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

II

- 105

30 135

2. INJbEBHU YUEA:

— VYmno3HaBame yUEHHKA ca KOHLENTOM CTPYKTYpPHOTI Kabaupama;
— Ymno3HaBame yIeHHKa Ca YJIOTOM U CTPYKTYypOM padyHapCKHX MpPexa;
— Yno3HaBame y4eHHKa Ca BUPTYaIH3AIMjOM Kao alaToM;

— VYno3HaBame y4eHHKa ca CTPYYHOM TEPMHHOJIOTHjOM M CTaHJAapJuMa y 0BOj 00J1acTH;

— OcmnocobJpaBame yUYCHHKA 32 H3paay CTPYKTYPHOT KaOIoBCKOr cucteMa mpema crangapay 1SO 11801 SE;
— OcmocobJpaBame yUYeHUKA 32 HHCTAJNANN]y U KOHQUTYpHCamke MPEeXHUX ypehaja;

— OcmnocobJpaBame yueHHKa 32 KOHQUTypHcamke ypehaja y BUPTYaTHOM OKPYKEHY;
— OcnocobspaBame yueHHKa 3a ynorpedy copTBEpCKUX ajara 3a norpede paga y pauyHapCKHM Mpexama.

3. TEME, UCXOJU, TPEIIOPYYEHU CAJPKAJU U K/IbYUHHU ITOJMOBHU CAIPKAJA

Paspen: Apyru

TFomnmmsu Gonxg wacora: BexbGe: 105 yacoBa; Hacrasa y Gioxy: 30 yacosa.

Kadupame Kao
Moj1eJ1 HHCTAJIAlHOHE
Mpe:xe

puMemYyje oarosapajyhe nHcranaose KadioBse;
OpHMeYje TpaBiIa IPUITHKOM KabJnpama,

n3pal)yje npecrnojHe KabIoBe MpeMa CTaHIapay;
TEepMHUHHpa KabJIoBe Ha MPUKJbYyYHUIIAMA / YyTHYHHULIAMA;
MOHTHpa oAroBapajyhe nmpukIbydHUIIe / yTHYHHLE HA

MO/IyJTapHUM CHCTEMHMa U pa3enHuimma (eHr. patch-panel);
nosesyje ypehaje Ha CKC npema TeXHHYKOj TOKyMEHTalUjH;

HCTIUTA UIIPABHOCT NTOCTABJbEHE HHCTAALH]E;
M3BPIIN NIPABUIIHO y3eMIbere enemeHara CKC-a;
ypaJii IPOjeKTHH 3a/1aTaK;

TEMA ncxoau MNMPENNOPYYEHU CAIPXAJHN / KJbYUHHU ITIOJMOBU
Tlo 3aBpiieTky Teme yueHuK he OutH y cramy aa: CAIPKAJA
e 00jacHU KOHIIENT M CTPYKTYPY CTPYKTYPHOT KaGJIOBCKOT YBoJiHE HallOMEHe 3a pajl y 1abopaTopHju;
cucrema (CKC); CraHgapay ¥ TepPMHUHOJIOTHjA Y CTPYKTYPHOM KaOIHpamy IpeMa
e o0OjacHu yiory yBopuiira y CKC-y; cragaapay ISO 11801 SE;
e 00jacHu MmojaM nepMaHEeHTHOT JuHKa U kaHana y CKC-y; OKOCHHIIa KOMILIEKCa, OKOCHHIIA 3TPajie U XOPU30HTAITHO KabIupame;
e omuine mozene nosesuBama y CKC-y; INojam uBopmIITa, TEpMaHEHTHOT JMHKA U KaHana y CKC
e 00jacHU OrpaHNYEHa Y y’KHHH KaHala H IIEPMaHEHTHOT Mopemu nosesusama y CKC;
muHka y CKC-y; Bpcre kabnosa y CKC - THIIOBH, KapaKTEPUCTHKE M 03HAYABAHE
CtpyKkTypHO

HMHCTaJAlMOHUX Ka0JIoBa;

WHcTanaoHy MyTeBX M IpaBHJIa Mojarama Kabliosa;

IpecniojHu KabIOBH U HUXOBA IPHMEHA;

KoHekTopH, KOMIIAKTHE U MOAYJIapHE NPUKIbYYHULIS/YTUYHULIE,
pa3ieHuIY;

V3emsbeme enemenara CKC;

Uspana mana nacrananuje y CKC;

Crneuundukanuja Marepujaia 3a nocraBibame CKC;

MoHTaxa oOpMaHa KOHICHTpALHje U BbeMy IpuIanajyiiux enemenara;
MoHTaxa HarojHe JeTBe U cBuya (switch). IloBe3nBame Ha y3eMJIbeHeE;




[locraBpame, 0Opaga U TepMUHUpaAEkE KadIoBa HA yTHYHUIIAMA H
MozyiuMa 3a kabimpamse (keystone moduli);

W3paza npecrnojHuX U TePMUHAIHUX KabJIoBa;

HcnutuBame n3paleHe nHcTananyje;

ACTIEKTH IPOTUBIIOXKAPHE 3aLUTHTE;

TepMmuHOIIOTHja y PA3IHMIUTHM CTaHIAPIHMA.

Ksbyunu nojmoBu: crangapa ISO 11801 SE, ctpykTypHO Kabmupame,
OpMaH KOHIIEHTpanuje, KabJIoBH, MOIYJIH, KOHEKTOPH M yTHYHHUIIE,
nokymenrarmja CKC-a

Pauynapcke mpexe

HaBezie ynory HuBoa OSI mozena;

oGjacuu popmar IP agpece;

o0jacHH IPUHINT caOHETOBaA,

KOH(UTYpHIIIe TapaMeTpe MPEXHOT HHTepdejca;

HCIUTY]je UCIPABHOCT paja MpexKHOr uHTepdejca;

objacHM IpUHIKT paja xaba;

oOjacHU (YHKITH]Y ¥ MIPUHIIMIT pajia CBUYA,

o0jacHu (YHKLM]jy ¥ IPUHLUII paja pyTepa;

o0jacHH yJIOoTy pyTepa NPIINKOM ITOBE3NBakba Ha HHTEPHET;
o6jacan DHCP cepsuc;

koH¢urypumre DHCP cepauc;

oTknama kBapose y paxy DHCP cepsuc-a;

HaBeze npuHIUN Gopmupama DNS numena;

HaBeJe npenHocT popmupama VLAN-oa y LAN mpexu;
koH¢urypuire VLAN-oBe;

00jacHM OCTYNaK KOH(PHUTYPHCAha CTATHIKOT PYTHPAmba;
o0jacHu NoCTyIaK KOH(UTypHcama THHAMAYKOT PYyTHPAba;
KOH(UTYpHUILIC CBUY;

KOH(UTYpHIIE PyTED;

MOHTHpa MpexHe ypehaje:

UCIIUTY]j€ UCIPABHOCT KOMIIOHEHTH MPEXKE;

KOPHCTH Hapei0e 3a TECTHPabe paga MPEeKe;

JICTEKTYje M OTKJIaiba KBAPOBE Y MPEXKU;

OSI monen (Open Systems Interconnection Model)

IP (Internet Protocol) mporoxon - TCP (Transmission Control Protocol),
UDP (User Datagram Protocol));

IIpaBuna ucnpasne nonene IP anpeca;

[TonmperxaBame;

Agnipecupame padyHapa y Mpexu;

Tectupame paga MpexHe KapTHIE;

[Mpuniun paxa u pasnuke usmely cBuva u xaba;

ITpoTOKOI IpHCTYIA AEJBEHOM MEINjyMY;

Pytep xao ypehaj 3a noBe3uBame Mpexa;

Pytep u rejTBej Koju 06e30€lyjy M3/1a3 Ha HHTEPHET;

punmun paga DHCP (Dynamic Host Configuration Protocol) cepBuca;
DNS (Domain name system) cucreMm NMeHa;

VLAN (Virtual Local Area Network) - oBu y LAN (Local Area Network)
MpeKama;

CTaTHYKO pyTHPAE;

Pytunr nporokonu.

Kibyunu nojmoBu: IP anpeca, cabHer Macka, KOHQUTypHCambe MPExXHE
Kaptune, xab, cBUY, pyTep, pyTupame, BupryanHe LAN mpexe

Bupryanusanuja
cepBHca

00jacHH yJIOTY KOHIICTITA BUPTYyaJIH3allyje;

00jacHU THIIOBE BUPTYaIH3allHje;

Kpeupa rnapaMeTpe BUPTyaHe MaIlMHe TpeMa 3aXTeBUMa
KOPHCHUKA;

Kpenpa BUPTYaJIHy MAIIMHy OMONY BUPTYaIHOT XapJl JIHcKa
Ha KOM je MHCTaINpPaH ONEPaTUBHU CUCTEM;

HaBeJle CIICIU(PUIHOCTH CUCTEMCKOT cOpTBEPa OTBOPEHOT
KOJIa;

HcropujaT BUpTyalu3alyje 1 BUpTyain3anija JaHac,
TumnoBu BupTyanu3anyje;

MoryhHocTr nporpaMa 3a BUPTyalIn3alujy;

Kpenpame BUpTyanHe MamuHe;

OmnepaTtuBHE cucTeM Linux;

Wncranupame Linux onepaTiBHOT cHcTeMa Kao BUPTYaIHOT
OIIEPAaTHBHOT CHCTEMA

/, /root, /bin, /boot, /dev, /etc, /ust/bin, /home;




e TyMauH CHCTEMCKE JaTOTEKe ONEpaTHBHOT cucTeMa Linux; Kopucumuku CLI uaTepdejc Linux onepaTtuBHOT cHCTEMa;

e KOpHCTH OCHOBHE KOMaHze Linux omnepaTuBHOT cucrema u3 Texcr equTop Linux omnepaTuBHOT cHCTEMa;
/bin u /sbin gupexTopujyma; [Nonemarame MpeXHUX TapaMmeTapa Linux pazHe cTpaHuIle
e MHCTAJIUpAa ApajBepe y Linux onepaTnBHOM CHCTEMY; Kpenpame KOpUCHUYKUX HAJIOTa;
e HHCTaNUpa nporpame y Linux onepaTHBHOM CHCTEMY; VY naseenu npuctyn Linux onepaTHBHOM CHCTEMY.
e ynpasiba (ajioBuma u Gpongepuma;
e KOPHCTHU €IUTOP TEKCTa,; Kiby4ynu nojMoBH: xap/Bepcka BUpTyanusaiuja, cohreepcka
e YIIpaBJba KOPHCHUYKNAM HAIO3UMa; BUpyann3anyja, JuneHne crobogaor codreepa, Linux file cucrem, pyT
e IIpuctyna npyrom padyHapy kopucrehu MpexxHe pecypce; KOPHCHHK

e [PaTH NPHMEHY Mepa JINYHE 3alITHTE;

e OIMIIIC 3HAYaj MPONUCAHUX Mepa 6e30eJHOCTH U 3]paBJba Ha
pany;

e OIUIIE OCTYIAke PH HACTAHKY MOBpPE/ia N3a3BaHUX
CIICKTPUYHUM Y/IapOM;

® CaMOCTAJIHO, OJTOBOPHO, YPEIHO U HPELU3HO 06aBiba
HOBEpEHE MOCIIOBE;

e e(ukacHO IIaHUpa, OpraHu3yje Bpeme;

e cuKacHO OpraHu3yje COICTBEHE, Ka0 U aKTHBHOCTH Mambe
rpyne pagHUKa,

e YCICIIHO yNpaBJba HPOLIECOM YUeHa;

e HCIOJbaBa MO3UTHBAH OHOC NpeMa QyHKIIMOHATHOCTH 1
TEXHUYKOj UCTIIPABHOCTHU OTPEMe KOje KOPHUCTH;

e TPOMOBHIIIE MTPUHIINI ePUKACHOT KopuIthema eHepTrHje;

e JICJIOTBOPHO KOMYHHIIMPA HA MATECPEHEM H jETHOM CTPAHOM
je3uKy y npo)eCHOHATHOM M BaHIPO(ECHOHATHOM KOHTEKCTY;

e MpaTH HHOBALMjE Y 00JIACTH TEICKOMYHHKAIH]a;

e HCIOJbaBa JbY0A3HOCT, KOMYHHKATUBHOCT 1 HEHAMETJEHBOCT Y
OJIHOCY mpeMa HajpeljeHuma.

4. YIIYTCTBO 3A JTUJAKTHYKO-METOJUYKO OCTBAPUBAIGE ITPOT'PAMA U OHEIbUBAILE

Ha npBoM yacy y4eHHKe YIIO3HATH ca [MJbEBHMA U HCXOJMMa HACTABE U YUCHa, INIAHOM pajia, HAauMHOM IOHAlllabha Y KAOWHETY U Ha PaJHOM MECTY KOJI [TOCII0/IaBLa.
Vuennke Takolhe Tpeda yrno3HaTH U ca KPUTEpHjyMHUMa W HaYMHKMA OllelUBamka. Ha moyeTky HacTaBe ypaauTu NpoBepy HUBOA 3HAMa M BEIITHHA YUEHHKaA, Koja Tpeba na
TOCIy’Xe Ka0 OPHjEHTHpP 3a OpraHU3alMjy W €BEHTyAIHy MHIWBHIyalH3alujy HacTaBe. HacTaBHUKY ce mpemopyuyje capalima ca HACTaBHUIIMMA CTPAaHHUX je3WKa Kako Ou
YUYEHHK OBJIa/Ia0 CTPYYHOM TEPMHHOJIOTHjOM M Ha JPYroM je3uky. VIHCHCTUpaTH KOJI yYCHHKA Ha KOpHIIhielkhy CTpyYHE TEPMHUHOJIOTH]E, a Ha Be)xOaMa M Ha PaHOM MeCTy
KOJ| IIOCJIO/IaBLia Ha IIPUMEHH Mepa 3allTUTE Ha pajy, yPeAHOCTH PaJHOr MecTa M IPUMEHH IPenopyKa 3a 3allTUTY OJ] KBapa OIpeMe yclie]] HePaBUIHOT PyKOBamwba. TOKOM
LieJie MIKOJICKE TOJMHE HACTABHUK yKa3yje Ha HOBE MpaBlie pa3Boja TeJICKOMYHHUKAIMja H MOACTHYE YUCHHKE JIa IPpaTe HHOBAIIHje.

O0amnm nacraBe: YacoBu BexxOM 1 HacTaBa y OJIOKY



Mecto peanm3anuje HacTaBe: YacoBu BeXOHU ce peannsyjy y KaOWHeTy (WM KOJ ITOCIIOIaBIA Y CITydajy AyaTHOT Mojiela HaCTaBe).
biok HactaBa ce peanusyje y kaOHHETY Win y oaroapajyhoj KoMIanuju.
IMogena y rpyne: Onemseme ce Aenu y rpyne
[penopy4yenn 6poj yacoBa Mo remama:
o CrpyKTypHO Kabnupame Kao MoJie]I HHCTaIalioHe Mpexe: 21 yac Be:kOH, 6 yacoBa 0,I0K HacTaBe
e Pauynapcke mpexe: 69 yacoBa Be:xk0Ou, 12 yacoBa 0,10k HacTaBe
e Bupryammzamnmja cepsuca: 15 yacoBa Be:xk0u, 12 yacoBa 0JI0k HacTaBe

3a yacoBe TeMe CTPYKTYpHO Kadaupame Kao Moje] HHCTAJAIMOHE MpeKe Ha IOYETKYy TeMe Ca YYSHHIMMa MOHOBHTH I0jaM TEJIEKOMYHHKAIMOHE MpEXKe,
JMCKYTOBAaTH O TOIIOJIOTHjaMa Mpexa, ypehajuma koju MX 4nHe M 00jaCHUTH I10jaM padyHapcke Mpexe. Kao Mojen HHCTalaloHe Mpexe, KOPUCTUTH JOKYMEHT CTaHIap.
ISO 11801 SE, noxymeHTaIujy peaan3oBaHe Mpexe U Katajaor onpeme. [Ipiikom yro3HaBamka HOBOT TI0jMa YI€HHIMA MPEICTAaBUTH Taj TI0jaM/eNIeMEeHT Y JOKyMEHTAIHj
Mpesxe. YueHnIM Tpeda 1a OBJIajajy YHTambeM TOKyMEeHTalrje 1 Katajora ornpeme. [loceOHy makimby OCBETHTH YIIO3HABAY YUESHHKA ca 03HaKaMa U Ha3WBUMa JIeJI0Ba Mpexke
y pa3IMYMTHM CTaHAapI¥Ma M Ha SHIJIECKOM je3WKy, KOjH ce KOPHCTe MPUIIHKOM Iucama gaokymeHtaruje: Campus, (Campus i Building) Backbone cabling, (Campus,
Building, Floor) Distributor, Horizontal cabling, Work area cabling, Building entrance facility, consolidation point, telecommunications outlet, kaTeropuje u knace Kadbiaupama,
interconnect or cross-connect, Patch-cord, Work area cable / Terminal cable, Equipment cord, Jumper, RJ-45, keystone modul, patch-panel, termination, horizontal cross-
connect (HC), intermediate cross-connect (IC), main cross-connect, multiuser telecommunications outlet assemblies (MUTOAs), telecommunications room (TR),
telecommunications enclosure (TE), distribution frames, demarcation points, Insulation Displacement Contact (IDC S110).
KaOuHer 3a peanusaiujy HactaBe Tpeba 1a MMa paJjHa MeCTa 3a MOHTHpame KaHaIIa, KabloBa, yTHYHUIA, OpMaHa KOHLEHTpaluja U notpedan anar, ypehaje u mepue
nHcTpyMeHTe. Ha yacoBuma BexOH peann3oBaTH MOHTHPAkE MMOjeANHAYHUX eJIeMeHaTa, a Ha OJIOK HaCTaBH Pean30BaTH MPEXY pean30BaHy OMONy BHIIE eleMeHaTa U
TECTUPATH MCIpPaBHOCT. [IpmimkoM 00pase HOBOI caJpikaja KOPUCTHTH BHJIEO MaTepHjajie AOCTYIHE Ha MHTEPHETY KOjH OIHCYjy IOCTYNAaK IOCTaB/barba U MOHTHPaHA
enemenara CKC. Y okBupy OJI0OK HacTaBe OpraHU3UBATH MMOCETY (HUPMHU WIIM MIKOJIU KOja mMa peann3oBany Mpexy o npuHnuny CKC rae he yueHnm BuneTs y pearHum
YCIIOBMMA ITOCTAaBJbEHE X MOHTHPAHE EJIECMEHTE.
[Ipeior je 1a yueHUIM pean3yjy MpojeKaT Ipe/CTaBbamba PeaH30BaHe MPEXKE CTPYKTYPHUM KaOJIUpambeM y MOCIOBHO] 3rPay HIIH IIKOJIH.

3a gacoBe TeMe PauyHapcke Mpeske Ha IOYETKy YHO3HAaTH ydeHuKe ca HuBomMa OSI Mozena u mojMOBHMA €HKAICynaluja U AecHKancynanuja. O0jacHHTH Kako
CyCeIHM HUBOM KOMYHHIMPajy yHaTap jeHor ypehaja, a kako HUBOM Mapmwany KoMyHunupajy usmehy asa ypehaja. Kopucruru merony Onyja ueja v JOMyCTUTH yYSHUIIIMA
na naeHTH(UKY)y HajlIo3HaTHje IPOTOKOJIe MpeAcTaBHuKe nojeanHux HuBoa OSI moaena (HTTP, POP3, SMTP, DHCP, DNS, telnet, ssh, FTP, TFTP, TCP, UDP, RIP, OSPF,
Ethernet, point-to-point protokol, Frame Ralay). IIpoToko:e npeactaBut HHGOPMAaTHBHO IIPEKO BIXOBE yiore. 3aapxkartu ce Ha pasnukama usmehy TCP u UDP nporokorna,
KajJa ce KOPUCTH jelaH a Kaja Ipyrd. YueHHnu Tpeba aa uaeHTuuKyjy u yinory IP mporokona y nanammmum mpexama. JletasbHo obpaautu hopmar [Pv4 aapece, ynory
MpEe)KHE Macke, MogMpexaBate 1 oapehuBame aapece Mpexe 3a nary aapecy unrepgejca. O6jacuuru nogeny IP agpeca Ha xiiace ajgpeca, 0coOMHE CBaKe KJlace U IOy Ha
IpHUBaTHE U jaBHE ajpece. Ha npuMmepy Bullle Mpeska MOBE3aHMX Ha HHTEPHET 00jaCHUTH KaKo ce MMOCTHIKE yIITea afpeca kopuihemheM MPUBATHUX U jaBHHUX aapeca. JleTabHo
o0jacHHUTH KaKo ce KoHurypury [P mapamerpu MpexHe kapTHIle padyHapa, 1 popmar xapasepcke (MAC) agpece. OGjacHUTH alTOpHTaM 110 KOM ce KOHQHUTYPHUILE MpEeKHA
KapTHIa, CTATHYKO M JHHAMUYKO IojesbuBambe aapeca u APIPA (Automatic Private IP Addressing) noneny anpeca. OGjacuutu ynory ARP (Address Resolution Protocol)
npotokona. IPv6 anpecupame yueHnInMa npeacTaBuTi HHGopMaTuBHO: opMat agpece, HaUWHE 3aUCUBaKA U yIory npedukca. Moryhe je yueHHINMa NPEUIOKUTH H3paLy
IpOjeKTa KOjuM OM IpecTaBIIN HOBHHE Koje JoHocu IPv6 mpoToko, HaunHe noaespuBama aapece nHTepdejcy mm ypehajy, Bpere IPv6 anpeca n nozmeny anpeca 3acHOBaHY
Ha IpaBHITy O reorpadckoj IpHUIIa HOCTH.
[Mpuniun ¢yHKpoHncama xaba U CBUYA U pa3iike m3Mel)y mux aerasbHO 00paanTy Ha yacoBuMa. O6jacHUTH Kako ce monymaBa MAC Taberna cBUYa M Kako CBUY Paju
npociehuBame yHUKAcT, MyaTHKacT U Opoakact caobpahaja. O6panuty anroputaM npucryna aesbeHoM menujymy CSMA/CD (Carrier Sense Multiple Access/Collision
Detection). Ynory pyTepa U TejTBeja NeTabHO 00jaCHUTH U Pa3MaTpaTH YJIOTY y Mpekama y KojuMa Cy TOBe3aHH Xal, CBUYeBU U pyTep. OOjaCHUTH Kako pyTep paau
pytupame kopuinhemeMm pyTuHr Tabene. OOjacHUTH NPUHIMI [TOBe3MBamba Ha nHTepHET. JertasmHo objacuutn DHCP cepsuc, yemy ciyxu u kako ¢yHkuuonume. Ha
IpUMEpPHMa Pean30BaHUX MpPEXa M CHMYJHMPaHHX KBapoBa BeKOAaTH ca YUCHHIMMa HallaXKeHe KBapoBa YCIeE[ JIOIIEr aipecuparma M MOTPEIIHOr KOH(QUIypHcama WIN



renocrynHoct DHCP cepsuca. O6jacauti DNS cucreM paspemasama nmeHa 1 DNS cepsrc. Yuennnu tpeba 1a pemasajy npoGiremMe Ha IpUMEpUMa Pa3IndIUTHX MpeKa.
Tpeba na xopucte Hapenbe 3a TecTupame Mpexe: ping, tracert, ipconfig, arp, nslookup. YV Mpexu ca HajMame JBa cBUYa 00jacHUTH edekaT koHpurypucama VLAN-oBa n
enkancynanuje [EEE 802.1Q. Yyenunu tpeda na Hayue na koHpurypuury VLAN-oBe, 1 TecTUpajy Mpexy y K0joj Cy KOHPHUTypHCaHH.

OO0paauTh CTaTHIKO KOH(UTYpUCAE PYyTUPaka U AMHAMHYKO pyTHpame. Kao tnHaMu4Ke mpoToKoiie 00jaCHUTH MPOTOKOJIE KOjH C€ KOPUCTE YHYTap ayTOHOMHUX CHCTEMa
(RIP, OSPF). Ha wacoBuma koHpurypucaru ypehaje n nporokose Ha pealHuM ypehajuma. Ako IIKoja He pacroiaxke peatHuM ypehajuma TpyauTH ce na ce Gopmupajy
BUPTYaJIHU MPEXHHU ypehaju moBe3anu y GU3HUKY Mpexy. AKO HU TO LIKOJIa HE MOXe Ja 00e30enu, KOHpHUTypUcame Mpeka paauTi y cumynaropy. Ha cBum yacoBuma
pa3BHjaTH BEIITHHE YYCHUKA TaKO IITO fie TECTHPATH MPEXY U CEpPBUCE, PEIIaBaTh MPoOIeMe y MPEXKHU U OTKIAHBATH KBAPOBE. AKO C€ Y LIKOJIM KOPUCTE CaMO CUMYJIATOPH,
0JIOK HacTaBy OW TpeOajo OpraHU30BaTH y KaOWHETHMA y KOjuMa MOCTOjU peaHa onpema. Tpymutu ce na ce Mel)ycoOHOM capanmoM m3Mel)y 1ikosa nmpeBasulje npodiaem
HeJocTaTKa peanHe onpeme. OpraHu30BaTH MOCETY eKIepTa IpegaBaya Koju he ydeHHIMMa Mpe/iCTaB/baTH pealHe CUTyalHje Y IOCTaBJbaby U KOHPUIypHCaby MPEKHNX

ypebaja.

3a yacoBe TeMe BupTyanu3anuja cepBuca opraHn3oBaTH yUeHUKe 1a ypaje npojekar o kopunthewy Hyper-V 3a kpenpame BUPTyalHUX MallldHa. Y YeHHIH Tpebda
JeTaJbHO Jla IpeacTaBe COPTBEPCKY U XapABEPCKY BUPTyanu3alujy. Y kaOMHETy KOPUCTHUTH HEKH Of IporpaMa 3a COQTBEpPCKY BUPTyalIn3alHjy 3a KpeHpame BUPTyallHe
MalliHe Ha KOjOj je MHCTalMpaH ONepaTWBHU cucTeM Linux. HampenHuju ydeHunm Mory na peanusyjy mpojekaT Ha Temy Kpewpama BHpyallHe MalIWMHE TaKo IITO Ce
HHCTaNIMpa onepaTuBHH cucteM Linux. IIpmmmkom kpempama OBe BHpTyalHe MallMHE ydeHUIHM Tpeba Ja mpejcraBe Kopumheme iso dajia 3a mpasibeme OyTabmrHor
uHCTanauoHor aucka win USB-a, na kpeupajy quck Ha kome hie ce nHCTanupaTtH ONepaTMBHU CUCTEM ca OJroBapajyhinM napTuiujamMa 1 HHCTaNUpajy OnepaTHBHH CHCTEM.
Ha gacoBuma agmuaucTpanyjy Linux onepatuBHOT cucTeMa o0paanuTH ofjalimaBameM OCHOBHUX KomaHau: pwd, cd, 1s, cat, cp, mv, mkdir, rm, In, touch, locate, find, grep,
sudo, du, head, tail, tar, vi editor, chmod, chown, chgrp, jobs, ping, apt-get, wget, top, man, who, ifconfig, lp, shutdown, kill, mail, write, talk. Hapen6e koje ce ogHoce Ha
KOPHCHHKE 1 IIpaBa IPUCTYIIa HaJl pecypcuMa Tpeda oOpaauTi Ha HHPOPMATUBHOM HUBOY. Y TaJbeHH MPUCTYI Linux pauyHapy JeMOHCTpUpaTH oMoy HEKOT 0J] IPOTOKOJIa
WY TIporpaMa 3a yaaJbeHu MPUCTYI Kao mito cy: telnet, ssh, rdp, VNC, PuTTY, Radmin. 3a npuctyn u3 yaassene Mpeske u kopuihemem VPN cechje.
[punukom agMuHUCTpanyje onepatuBHOT cucteMa Linux kopuctutu camo CLI. Yuenunu tpeda na onanajy xopumhemem CLI untepdejca jep onpehenn mpexxan ypehaju
nmajy camo CLI.

[pu peanmzanmju Be:xOM HACTaBHUK, KOJIHUKO je To Moryhe, Tpeba a Kpenpa u OCMHIIIbaBa MPOOJIEMCKE CUTYalHje KOje ce Y peallHiM yCIOBHUMA paa MOTY I10jaBUTH
Ha TEpeHy, MOJCTHYE M yCMEpaBa YUCHHKE 32 FbHXOBO PEllaBambe.
BexOe Tpeba opraHn3oBaTH Tako Ja YYEHHK MMa JIOBOJEHO BpPEMEHa Jla 3aBpIIH MpeABHl)eHe akTHBHOCTH. YUeHHIM Tpeba aa BoJe JTHEBHHK BEXKOH, WM KOPUCTE YHAIIPEeX
NpUNPEMJbEHA YIYTCTBA 3a BexOe y KojuMa he ymucuBaTH IMOAaTKE O CHCTEMHMa KOjU C€ TEeCTHpajy Ha BexkOama, pesynrare TecTupama, opmaTe HapeaOu 3a aHaiuzy
CHCTeMa, 3aKJbYUKe O pay cucTeMa, Moryhe y3poke KBapoBa, a OleHhUBAbe THEBHUKA BeXOH je 1e0 popMaTuBHUX Ipahema HalpeaoBama yIeHUKa.

HeomnxozHO je TpH IyTa y TOKY IIKOJICKE F'OIMHE, OJTHOCHO 32 CBaKy O]l TeMa ca Bexx0ama, IIpeJBUICTH yBe)KOaBamke M TOTOM IIPOBEPY CTEUEHHX MPAKTHYHUX BEIITHHA.

HacraBy y 0,10Ky IUTaHUpATH U peaar30BaTH MO NOTPedU Y TOKY IIKOJICKE TOIUHE WM Ha Kpajy pa3pena 3a cBe TeMe y TeKyhoj IKOJICKOj TOAWHH. Y OKBUPY HacTaBe
y OJIOKy, Kpo3 M3paay paJHHX 3aJaTaKa H3BPIIMTH IIPOBEPY OCTBAPEHOCTH MCXO0Ja, U HA Taj HAYMH OMOTYHHTH yYeHHIIMMa JOCTH3amke IIaHUPAaHNX HCXOMa y CiIydajy a TO
HMCY MOIJIM J]a OCTBAPE TOKOM LIKOJICKE I'OJJUHE.
[Inan peanu3zanuje HacTaBe y OJIOKY je CACTaBHHU JI€O OTIEPATHUBHOT IUIaHA HACTABHHKA.

[Ipunrkom o6paje TeMa MoceOHy NaXKkby MOCBETUTH TPEHYTHO aKTYCSIIHUM TEXHOJIOTHjaMa (W/WITH TeXHOIoTHjama Koje he ce kopuctuTH y 0mckoj OyayhHocTH), TOK
TeMe KOje Cy TeXHOJIOIIKH NpeBa3uljeHe 00paauTi Ha HHGOPMATHUBHOM HUBOY 0Oe3 3aaxerma y IeTajbe, Kako OM YUSHHIM CTEKIIU CIHMKY O Pa3Bojy nocrojehe TeXHHOIOTHje.

Hcxonn koju ce ogHOCE Ha TNIPUMEHY Mepa JIMYHE 3allTUTe, IIPONHCAaHNX Mepa 0e30eAHOCTH U 37paBiba Ha pajy; OpraHN3alnjy BPeMeHa, aKTUBHOCTH M 00aBJbarbe
HI0CJIOBA; YIPaBJbakbe MPOLIECOM YUeHa; 0JHOC IPeMa TEXHUYKO] UCIIPABHOCTH onpeMe; epUKACHO KopUIThewe eHepruje; KOMyHUKAljy Ha MaTepheM U CTPAHOM je3UKY Y
npoheCHOHATHOM U BaHMPO(ECHOHATHOM KOHTEKCTY; U mpaheme HHOBalHMja y 00NacTH TENeKOMYyHHKalMja OJJHOCE ce Ha CBe TP TeMme. IIpu ocTBapuBamy OBHX HCXOZa



xopuctuty npatehy TexHHUKy pokymeHtanwjy (eHri. Installer/User manual), Tj. ymyTcTBa 3a MHCTanMpame W KOpHIIheme olpeMe U MyMTame CHCTeMa y paa. YIOo3HaTh
YUCHHKE ca 3aKOHMMa, NMPONKCHMa, CTaHJapIiMa M IPaBWINMa y 00JaCTH U3TPajmibe PadyHapCKUX Mpe)ka,Te MPaBHIHUKOM 3alITHUTE Ha pajay, Mepama 3allTHTe Ha pamy
(3amTHTHA ONpEMa, 3alITHTA O CTPYJHOT yaapa, MeXaHHYKHX MOBpe/a, ...) YKa3aTi Ha Moryhe nmpoGieme Koju ce MOTy I0jaBUTH YCJIe]] HETOLITOBaba H/MIM HENPHpKaBarba
HCTOT.

IIpenopyke 3a peasiu3anujy HacTape npeMa JyaJHOM Mojesly 00pa3oBamba

VYK0JIMKO ce HacTaBa peasin3yje Kao yuerme Kpo3 pajl, IIKoJIa 1 IOCIO0AaBall IeTajbHO IIaHUpajy U yTBphyjy MecTo 1 HAUMH peaan3anuje HCX0Aa, U YHOCE UX y MJIaH
peanu3anmje yuema kpo3 pai. [Inanupame ce Bpiin Ha FOAUIIBEM, MECEYHOM MJIM TEMAaTCKOM U JHEBHOM HHUBOY. OpraHu30BaTH HACTaBYy TaKO Ja YYEHUK y HOTILYHOCTH
OyJIe ynosHaT ca OpraHu3anyjoM paja npenyseha/cepBuca U Jja ce IpUApXKaBa Mepa 3alITUTE Ha paJy U Mepa 3allITUTE OKOJIMHE. HacTaBHUK - KOOpAMHATOP y4yeHa Kpo3 pal
IIpOBepaBa Ja J¥ je IOCI01aBall M3BPIINO MPOIEHY PU3UKa Ha paJHOM MECTy Ha KOMeE paJie YISCHHUIH U J1a JIU je U3BEeO YBOAHY O0YKy ydeHHKa 0 0e30eHOCTH U 37paBiby Ha
pany. UHCTpYKTOpP BOAU eBHICHLMjY NPONUCAHY YTOBOPOM 1 y JOTOBOPY Ca HACTaBHUKOM — KOOPAUHATOPOM.

Brok HacTaBa ce peanmsmje Kao yueme Kpo3 pal, Y TOKY LIKOJICKE TOJMHE WU Mpe] Kpaj Apyror nmoayroaumra. [lnan peanusanmje 610k HacTaBe 3ajenHoO m3pahyjy
TIOCIJIOJaBal] ¥ IIKOJIa, IIpeMa COIICTBEHUM NoTpebama 1 MoryhHocTiMa. Y OKBHpY HacTaBe y OJIOKY, KpO3 H3pajy paIHUX 3aJaTaKka H3BPIIHTH IPOBEPY OCTBAPEHOCTH NCXOJa,
a Ha Taj HAYMH OMOTYhHTH y4eHHIIMMa T0CTH3ahe INIAHUPAHUX MCXO0/a Y CIIy4ajy Jia TO HUCY MOTJIM J]a OCTBape TOKOM IIKOJICKE TOJ1HE.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIElbUBAILE YYHEHUKA

OuemuBame y4eHHKa ce 0JBHja y ckiiaay ca [IpaBmiiHuKoM o ouewHBamy. [IoTpeOHO je, Ha MOYeTKy LIKOJICKE FOJUHE, YTBPIUTH KPUTEPUjyMe 3a OLehHUBambe (y CKiIaty
ca [IpaBHJIHUKOM O OLICH-HBakY), IPBEHCTBEHO 32 CYMAaTHBHO OLICHHBAE U Ca HbUMa YIIO3HATH YYCHUKE

dopMaTHBHO OLEHHBabe, Kao Mozel npahema HalpeaoBama yIeHHKa, Ce O/IBHja HAa CBAKOM 4acy M CBakKa aKTHBHOCT je 00pa NprinKa 3a IPOIEHYy HaIpeaoBama 1
naBame noBpaTtHe nHdopmanwje. [Tocturayha yduenuka je Moryhe BpeaAHOBAaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. MPOLECy yuerma); MOCTaBIbamkhe IUTaba W/HIH JaBabe OAr0BOpa
y CKJIay ca KOHTEKCTOM KOju ce ojallmaBa; M3paxy 3alaTaka, UCTPAXMBAYKUX MpOjeKaTa M CIL.; MPE3CHTOBAKE CapiKaja; TECTOBE MPAKTUYHUX BEIITHHA, Npaheme
nocturayha ucxoza, moMoh ApyroBuMa U3 o/ieJberba y LIMJby CaBla/iaBatba rpajiuBa, npaheme HHHULIHjaTUBHOCTH U MTPELy3UMIBUBOCTH H CII.
IIpenopyyeHe NpojekTHe aAKTHBHOCTH*: Y TOKY LIKOJICKE T'OJJMHE OPTaHU30BATH JIBa IIPOjEKTHA 3a/1aTKa, 110 je/IaH Y IIPBOM U JIPYTOM IOJIyroaumTy. [IpuirkoM ImiaHupama
MPOjeKTHUX 3aaTaka BOAUTH padyHa o cienehem:

®  YUYCHHKE [OJICIIUTH Y Mahe THMOBE;

y jeTHOM TUMY je 10 4 yYCHHUKa;
¢dopmuparu oxrosapajyhu 6poj TeMa MpojeKTHHUX 3a/1aTaka HacipaM Opoja THMOBA;
OpraHM30BaTH UCTPAKMBAYKK PaJ| yYEHHKA Ha TEMy IPOjEeKTHOI 3a/1aTKa, a peMa MpernopyKama 3a peain3anijy HalpeIHUX TEXHHKa yueHa H IPOjeKTHE HACTaBe;
YYSHUIIMa JaTH JOBOJGHO BpeMeHa Ja 00paje TeMy IPOjeKTHOT 3a/1aTKa;
y OIlepaTMBHOM IUIaHy paja HpeaBHICTH oAarosapajyhn Opoj uyacoBa 3a Mpe3eHTOBAmbE MPOjEeKTHHX 3aJaTaka, IPUMEHOM CaBPEMEHUX METOJa HaIpeJHOr yuerha U
MYJTHMEIHjaTHE OTPEME;

*TIporpamMoM IpeaMeTa IPEropydeHo je a NPOjeKTHH 3a4alu Oy1y y Be3H ca TeMaMa, ajli HACTABHUK MOXKe y CapaJibH ca y4eHUIMMa H3a0paTu U HeKe Apyre TeMe
KOje Cy Y Be3H Ca LIMJbEBUMA MPEIMETa.

ITocebHy maxkmy 00paTHTE Ha YaCOBUMA Ha KOjUMA TOCTY]y CTPYYhAIlX U3 MOjeJUHUX O0JIACTH, BPE/IHYjTE aAKTUBHOCT YUCHHUKA KOjJH TIOCTABIbajy UTAkha U aHATUTHYKU
pasroBapajy.



CyMaTI/IBHO OLCHUBAKBLE CE MOKE MU3BPIIUTH Ha OCHOBY IMOAAaTaKa NPUKYIIJbEHUX q)OpMaTI/IBHI/IM OLICHHUBAKBLEM, pe3ynTaTa/peme}La HpO6J’IeMCKOF WK CEMUHApPCKOT paaa,
YCMEHUX IIPOBEpPA 3Haba, KOHTPOJIHHUX U )IOMahHX 3azaTaKka, TCCTOBa 3Hama U CJI. Hauun yTBpI’)l/IBaH)a CyMaTUBHE OLICHE YCKJIAIUTU Ca UHAUBUAYAJTHUM ocobnHama Y4€HHUKaA.

ITpenopyke 3a onemuBame NPHINKOM peaan3alije HacTaBe NpeMa JyaJHoM Mojelly 06pa3oBamba

HacTaBHUK — KOOpPAWHATOP YueHa KPo3 pajJ UMa jacHy, OTBOPEHY U OlaroBpeMeHy KOMYHHKALUjy ca MHCTPYKTOpHMa oApeheHnX o CTpaHe MOCI0JaBla y MOIIeny
IUTaHUpakha HaCTaBe, aKTUBHOCTH U MCXOJa, Ko U Ipahema aKTHBHOCTH yIEHHKA.

HacraBHUK — KOOpAMHATOp YydYema KpO3 paJ M HMHCTPYKTOp 3ajenHo yTBplhyjy Kpurepujyme 3a QopmaruBHO npaheme y4YeHHUYKHX HocTHrHyha, Bpiie
olepanroHaIN3alHjy UCX0/Ia U IIFIaHKPajy CyMaTHBHO oLiekhHBabe. DopMaTHBHO OLCHHBAbE je OCHOBHU METO] IIPOLICHE JOCTUIHYTHUX U OCTBAPEHHX MCXO0/1a 32 YYEHHKA KOjH
Y4H KpO3 paj.

HacraBHuK, y capafmi ca HHCTPYKTOPOM, CacTaBJba JICTY 3a BPEAHOBAE KOjy MOIyHaBa HHCTPYKTOP.

HacraBHUK KOOpIMHATOp y4€mha Kpo3 paj M MHCTPYKTOp, HAa IOYETKY IIKOJICKE TOAWHE WM Ha IOYETKY TeMe/MOAyJa YIO3Hajy YUYEeHHKE ca KPHTepHjyMHMa
(hOpMaTHBHOT U CYMAaTHBHOT OLCHHBAHA.

HMHcTpyKTOp NMpaTH aKTHBHOCTH Y4YeHHKA KOJ IOCI0AaBIA, HA OCHOBY YTBpPheHHX KpuTepHujymMa H 0 TOMe (JIaroBpeMeHO 00aBeLITABA HACTABHUKA —
KOOPAWHATOPA yYera Kpo3 pal.

HacTaBHHK KOOpPIMHATOP yuewa Kpo3 paja ¢opMupa CyMaTHBHY OLEHY 32 CBAKOI YUYCHHKA Ha OCHOBY yHAmpel YTBPHEHHX KpUTEpHjyMa U y capalimbu ca
HHCTPYKTOPOM, y3uMajyhu y 003up crienmnpuIHOCTH peai3aliije HacCTaBHOT IIpolieca Ko MOCIOaBIa.
[penopyuyje ce na yueHMIH, Koju ce o0pa3yjy mpema JyaaTHOM MO/Ieiy, BoJe THEBHUK MpaKce, Y OOJIMKY KOjU IPErnopydyje HaCTABHUK — KOOPAUHATOP y4ea Kpo3 paj
MHCTPYKTOP @ Y KOjH YHOCE OIKMC HM3BPLICHUX PajJioBa M CBOja 3allaxama.

IMoxxespHO je ce Ja ce HaKOH oapeheHe LeNuHe WM MOJYJIa OPraHu3yjy HpPOBEpe CaBiIaJaHOCTH MPAKTHYHUX BELITHHA KOjUMa OM MPHUCYCTBOBAJIM U HACTABHUK —
KOOPAMHATOP ydema Kpo3 paj U HHCTPYKTOp. M300poM afeKBaTHUX M KOHKPETHHX MPAKTHYHUX 3aJaTaka ceé MEpPH HHBO JOCTHTHYTOCTH IIAHMPAHUX MCXOJA BEUITHHA 3a
n3abpaHy MOy WU LETHHY.



Ha3zus npeamera: TEJJEKOMYHUKAIIUOHE JIMHUJE

1. OCTBAPUBAIbA OBPA30BHO-BACIIMTHOI' PAJIA - OBJIMLIA U TPAJAILE

HACTABA

PA3PE]]

Teopujcka HacTaBa Bexoe [Ipaktnuna HactaBa | HactaBa y 6moky

IMPAKCA YKYITHO

11

- 105 30

- 135

HanomeHa: y Tabenu je npukasaH FOJUIILY (POHJ 4acoBa 3a CBaKH OOJIHMK pajia

2. INJbEBHU YUEbA:

Ocroco0sbaBame YUCHHUKA 3a HNPUIIPEMY ITOBPIIMHA U TEPEHA 3a [0JIaramkbe U NOCTaBJbahbe MMOA3EMHUX U HAA3EMHUX KUYHUX U OITUYKUX TK Ka6J'IOBa;

VYno3HaBame yueHHKa ca IPUMEHOM CTaHAapAa U HOPMaTHBa;

°
e OcnocoOsbaBame y4eHNKa 3a U3pajly HACTaBaKa U 3aBpIllaBambe KMYHUX 1 onTHukux TK xabnosa;
[}
[}

PazBujame HaBHKa KOJ YUCHHKA 33 UyBarbe 37paBJba U MPHUAPKaBAGE Mepa 3aIITHTE Ha Pafy.

3. HA3UB U TPAJAIBE MO YJIA IIPEJIMETA

Pazpen: apyrm

Pen.op HA3VB MOVYJIA Tpajame Moxyna (4acoBn)
1 IMomzemnua sxuuna TK nmHuja 33 uaca
2 Hanzemna xuuna TK nuamja 33 gaca
3 IMomzemua ontruka TK nuHMja 37 wacoBa
4 Hamzemna ontuuka TK nunupja 32 gaca

4. HABUBU MOJAYJIA, UCXOIU YUEBA, IPEIIOPYUYEHU CAJAPKAJU U K/IbYYHHU [TIOJMOBHU CAJIPIKAJA

HA3MUB MOJAYJIA

ncxoam
[lo 3aBpmeTky MomyJa ydeHHUK he OuTH y cramy ga:

IIPENNIOPYYEHU CAIPXKAJ / KJbYUYHHU IIOJMOBH
CAJIPKAJA

Honzemua xuyna TK aunuja

MPUIIPEMH PaJHO MECTO 32 U3BO)EHE MOTPEOHUX pajioBa Ha
noa3eMHoj kabnoBckoj TK mMpexu;

o0pasu kpajese xuuHor TK kabna;

HACTaBH NMPOBOJIHUKE No3eMHOTr xuuHor TK kabna meromom
yhpeaama;

e HacTtaBu npoBoaHKKe moa3eMHor TK kabia y3 momoh koHekTopa;
e 13paJH MpaB U payBacT HacTaBak Ha nmoazeMuoM TK kabumy;
MOCTaBU U MOHTHpA Pa3IMYUTE BPCTE CIIOjHUIA HAa HACTABJEHO
jesrpo kabua;

e OTBOpH CIIOjHUILY Y LIHJbY HHTEPBEHIM]je Ha MocTojeheM HacTaBKYy;

[IpaBunHO KOpumIhewme anara, onpeMe U MaTepujaia 3a
[IOCTaBJbamke, HACTABJbALE U 3aBPIIABASE;

Hacramame xxuanor TK kabma MeTo0M yrpenama u
KOHEKTOPOM;

[MocraBibame ¥ MOHTaXa PA3IMIUTHX BPCTA CIIOjHHIIA HA
HACTaBJLEHO je3rpo Kabia;

WutepBennyje Ha nocrojeheM HaCTaBKY OTBapamEM
CIOjHUILIE;

ObernexaBame HAaCTaBKa y KaOJIOBCKOM OKHY HIJI POBY
IPOIMCAHUM CTaHJIAPAOM;




obenexu HacTaBaK y KaOJIOBCKOM OKHY WJIH POBY Ha
oxrosapajyhy HaUMH NPOIHCAH CTaHIAPIOM;

o0eneK Ha IPONKCaH HaYKH KabJIoBe y KaOJIOBCKOM OKHY HJIH
poBY;

3aBpmu moa3eMHn TK ka0 Ha KaONOBCKOj TIaBH 32 YHYTpPAIIhY
MOHTaXY;

3aBpILM poBoJHUKe nog3eMHor TK kabna Ha perierama
KaOJIOBCKOT U3BO/IA;

3aBpum TK kabi y r71aBHOM pa3JielTHUKY;

3aBpuaBame npoBogHUKa xuaHor TK kabna Ha onpemu
i ypebajy.

Ksbyunu nojmoBu: Hacrasipame xuunor TK xaboa,
3aBplIaBame npoBoaHuKa xxuaHor TK kabia Ha onmpeMu mim

ypebajy

Hapnzemna sxuyna TK aunnja

MIPUIIPEMH PATHO MECTO 3a U3BOlere MOTPeOHNX pagoBa
paszBoanoj TK mpexu;

o0jacHH MOCTaBJbalbe CAMOHOCHBUX Ka0IIOBa;

HACTaBH IPOBOJIHUKE KabJia y HaIBEMHO] Pa3BOIHO] MPEXKHU
METOZIOM yIIpe/lama;

HacraBu npoBoanuke TK kabia y Hag3eMHO] pa3BOHOj MPEXH y3
nomoh KOHeKTopa,;

HacraBu npoBoanuke TK kabna y passoxHoj Mpexu y VVD
Kytujama (y3 nomoh perinera);

W3paly paB U pauBacT HacTaBak Ha camoHocuBoM TK kaOumy;
NoCTaBJba oAroBapajyhe crnojuuie Ha camoHocuBoM TK kalury;
3aBpiIM npoBoaHMKe camoHocuBor TK kabna Ha kabJI0BCKOj
IJIaBY;

3aBpIIM MpoBogHIKe camoHocuBor TK kabia Ha pernerama
KaOJIOBCKOT M3BOJIA;

3aBpiun camoHocuBd TK kabiia kox nperniaTHuka;

objacHn u3paay y3emibema Ha camoHocuBUM TK kabmoBuMa;

[MpaBunHO KopHITheme anaTa;

Tpacupame pa3BoAHE TEIEKOMyHUKAllMOHE HAaJ3eMHe
JTHHH]E;

Omnpema n mpu6op 3a NOCTaBJbAKE CAMOHOCHBUX Ka0JIoBa:
[1CK omnpema, HauKH NOCTaBJbakba U HAMEHA;

HacraBspame npoBogHnka caMmoHocHBOr skudaHor TK xabia
y pa3BonHOj Mpexu y VVD kytujama (y3 momoh periera);
[ocraBsbame criojHUIE HA caMOHOCHBH uuHHN TK ka0,
3aBplaBame NPOBOAHNKA caMoHocuBor xu4yHor TK kabna
Ha KaOJIOBCKO]j TJ1aBU;

3aBprraBame IPOBOAHNKA caMoHocHBOT xu4HOT TK Kabna
Ha peryierama KaOJIOBCKOT U3BOJa;

IToBnaueme caMOHOCHBOT Kabi1a, pETyINCamke CTPEIIE;
[MocraBmame TK xabnoBa mo 3ajeJHUYKUM CTYOOBHMA ca
HHCKOHAIIOHCKUM €JIEKTPOCHEPTeTCKUM BOJJOBIMA;
W3pana yzemibema;

MoHTaxa ocUrypadkor ciora.

Ksbyunu nojmoBn: HacraBibame caMoHOCHBOT Kabia,
u3pajia y3eMJbeHa

IloxzemHa
ontuuka TK aunnja

MPUIIPEMH PaJIHO MECTO 32 N3BO)eHe MOTPEeOHNX pasioBa Ha
nonzeMHoj ontudkoj TK mpexw;

TIOCTaBJba MO/I3EMHH ONTHYKH KabJ y IIeBU KaOJIOBCKe
KaHaJM3allmje;

o0paau kpajese noazemuor ontudkor TK kabia;

H3BPIIN HACTABJbAKE IOI3EMHOT ONTHYKOT Kabia;

H3BPIIN J10/1aBatbe HOBOT moja3emMHor ontudkor TK kabma y
nocrojehy crojHuILy;

u3paay HacTaBak Ha pe3epBH moazeMHor ontuykor TK kabna
(,,apcku pe3);

M3BPILH 3aBPLIABAGE T03EMHOT ONITHYKOT Kabia;
MOHTHpA ONTHYKH JUCcTpuOyTHBHU opMaH (ODO);

[paBuino kopuiiheme anaTa, onpeMe U MaTepujaia 3a
[I0CTaBJbabe, HACTABIbAE/PAUBAbE U 3aBPIIABAE
ONTHYKHX TEJIEKOMYHHUKAIIMOHUX KaOJIOBa;
[TocraBipame MOA3EMHIX ONTHYKHUX Ka0oBa (y 1eBH
KaOJIOBCKE KaHAJIM3allje, MUKPO-IICBH, IUPEKTHO Y
3eMJBY/TIOJT BOJY) yIyBaBamheM/TIOBIIAUCHHEM;

OnTuuke CHOjHULIE 32 KaOJIOBCKY MpeXy (BpCTe, KalalureT,
creuduIHOCTN);

W3paja HacTaBKa Ha MOJ3EMHOM ONTHYKOM KaOiy
(TOCTYIIX HACTaBJbakha KabJia y ONMTHYKO] CIIOjHHIIN);
W3pana nactaBka (pauBame) HA TOA3EMHOM ONTHYKOM
ka0sy mox TK caobpahajem (,,iapcku pe3‘);




e ofenerxaBa KaOJl y OKHY W/WIIM CTIOJHUIM HA oAroBapajyhu HaunH; | Yrpaama Moa3eMHOT ONTHYKOT Kabia Ha moctojehn

e MoHTHpA 1 noBexke ontudaky (WDM) crumurep; OIITHYKH HAaCTaBaK;

3aBpiuaBame noazemMHor ontuukor TK xabna y paznenHuky
(Y pek opMaHy,y 3aBpILHOj ONTHYKO] KyTHjH, y ONITUIKOM
IUCTPHOYTUBHOM OpMaHy);

3aBpmaBame noa3emMuor ontudkor TK kabna y riiaBHOM
OIITUYKOM Pa3ZIeNIHUKY Y 3rpaau TenaeoHCKe LEeHTpae;
ObenexaBarmbe ONTHYKOT HACTaBKa, JHCTPUOYTHBHOT
OpMaHa ¥ ONITHYKOT pa3JelTHHKA.

Kibyunu nojmoBu: IlocraBbame, HacTaB/bambe U
3aBpIIABAE MOI36MHHUX ONTHYKHX KabJoBa

e IIPUIIPEMH PaJHO MECTO 32 U3BO)CHE MOTPEOHUX pajioBa Ha Omnpema u mprbOp 3a NOCTaBIbAbE HAT3EMHHUX ONTHIKHX
HamzemHoj TK mpexu; ka6inoBa: [ICK onpema, HaunH OCTaBJbamba M HAMEHA;
e 0e30enHO 00aBiba paJoBEe HA YIOPHLITY; IloBnaueme caMOHOCHBOT ONTHYKOT Kalia, peryaicame
e I10CTaBJba CAMOHOCHBH ONTHYKH KaOII; CTpeIe;
e 00panu kpajeBe HaazeMHor ontuukor TK kabna; [MocraBbame ontrykux TK kabmoBa Mo 3ajeTHHYKAM
e M3BPIIM HACTABJbAKE ONTHYKOT Kalla y Ha3eMHO] MPEKH; cTyOOBHMa Ca HUCKOHAIIOHCKHMM €JIEKTPOSHEePreTCKUM
. e y0any HOB CaMOHOCHBH ONITUYKH Kabi y moctojehu HacTaBak; BOJIOBHMA;
Hanzemna ontuuka TK suanja .
e YBOAM CAaMOHOCHBH ONTHYKH KaOJ U 3aBpIIaBa/TepMHHUpA KaOI Hacraspame camonocuBor onrrukor TK kabua;
yHyTap objexta (y 30K-y); dopmupame NoTpedHE pe3epBe ONTUIKOT Kabia Ha
e 3aBpIIABa CAMOHOCHBH ONTHYKHU KalJ y peK OpMaHy; YIIOPHIITY;
e U3BpIIM NOTpeOHA HCIIUTHBAKa U MEPEHA Y PA3BOTHO) ONITHYKO] YBOA CaMOHOCHBOT ONTHYKOT Kabia y 3rpamy.
TK mpexu;
e oOenexxaBa ka0l Ha YHOPUILTY W/HIM CIOjHULM Ha onroapajyhu | Kibyunu mojmoBu: IToctaBibambe CaMOHOCHBOT ONTHYKOT
HA4YWH. Ka0Jla, HacTaBJbame -1 3aBpmaBame onTudkor TK xabia

yHyTap o0jekra

5. YIIVTCTBO 3A JTUJAKTHYKO-METOJNYKO OCTBAPUBAIGE ITIPOT'PAMA

IIpunukom peanusanuje HacTaBe KOJ yUSHHKA pa3BHjaTH CBECT Jia yCHENIHO YIPaBJbajy MPOLECOM ydema, yHanpelhyjy cBojy kapujepy U KOMIETCHIH]€ Ha OCHOBY
COIICTBEHOT HCKYCTBA, capajiibe ca Kojerama 1 npahema HHOBaLMja Y 00/IacTH TeIeKOMYHHUKAIHja, 1a UCII0JbaBajy MHUIMJaTUBHOCT M IPELY3UMIBUBOCT Y pajy, Jby0a3HOCT,
KOMYHHKAaTHBHOCT, HEHAMETJBUBOCT U (DIIEKCHOMITHOCT y OZIHOCY NpeMa capaJHUIMMa, HapeheHnMa U KIIMjeHTHMAa, Ja IPOMOBHIIY BPEIHOCTH Capajitbe Y NpoheCHOHATHOM
U KMBOTHOM OKpYXKEHY H JOIPHUHOCE KyITypH yBakaBama U Capaiibe, a UCII0JbaBajy OATOBOPAH OJHOC MpeMa 3/ApaBJby U CIHPEMHOCT Jia Ce Ha TOM MOJbY aHTaXyjy H Ja
HHTEpIpeTHpajy Baxkehe peryiaTopHe akTe y Be3! ca 3alITUTOM KUBOTHE CpeArHe.

Ha npBoM yacy yro3HaTH yueHHKe ca [HJbEBHUMa U UCXOMMa HACTaBe, OJTHOCHO y4eHa, IUIAHOM Pajia ¥ KPUTEPHjyMOM M HaUWHHMMa OLICHhUBAmbA.

O06smnu Hactase: [IpakTHdHa HacTaBa M HacTaBa y OJIOKY

Mecro peaausanuje Hacrase: [IpakTHyHa HacTaBa ce peayin3yjy y kaOuHeTy (WM KOJ{ IOCIOJABLa Yy Cily4ajy JyaJlHOI Mojena Hacrase). biok HacraBa ce peanusyje y
KabWHeTy WK y oAroBapajyhoj kommaHuju.

IMoaena na rpyne: Onememe ce AeNu y Tpyme



IIpenopy4enn Opoj uacoBa Mo MoOay/IMMAa:

° IMoxzemnua sxuuna TK nunuja: 27 yacoBa, 6 yacoBa 6,10k HacTaBe

° Hanzemna xuuna TK nuamja: 27 yacoBa, 6 yacoBa 6JI0K HacTaBe

° Ilomzemua ontnuka TK nuHUMja: 25 yacosa, 12 yacoBa 610K HacTaBe
. Hamzemna ontiuka TK nnHMja: 26 wacoBa, 6 4acoBa 0,10k HacTaBe

YV OKBHpY CBAaKOT 0] MOZyJla KpO3 IPAaKTHYHE BEIITHHE 00paJuTH IOCTaBIbatbhe, HACTABIbAHE U 3aBpIIaBab-e OAroBapajyhe Bpcre kabiioBa (MOA3EMHH MM HaJ[3EMHH,
JKUYHH WM ONTHYKH KabnoBu). [Ipu u3paay onepaTUBHHUX IUIAHOBA MOTPEOHO je AeuHUCATH TUHAMUKY paja uMajyhu y BUIYy Ja je yueme, Kao u (OPMHPamEe CTaBOBA H
BPEIHOCTH, KOHTHHYHPAHU IIPOLIEC U Ja je pe3yNTaT CBHX aKTHBHOCTHM Ha YacOBMMa PEaIM30BAHUX PA3IMYMTUM METOJICKHM HpHCTyHoM, kKopuihemeM nHdopmaruja u3
Pa3IMYUTHX U3BOPA U y3 aKTHBHO yyelihe yueHHKa.

HacraBHe capikaje je HeOIXOHO Pean30BaTH KPO3 CHMYJIAIHN]Y IITO BUILE CUTYalllja U3 PEaHOT KOHTEKCTa y KOjuMa ce ydeHHIM Mory Hahu y cBoM Oyayhem nociy
OJTHOCHO Y IITO BHUIIE PA3IMYUTHX PEAUTHHX CHTYallHja, YKOJIHMKO Ce HacTaBa peaju3yje IpeMa IyalTHOM MOJCIY.

Hacrojatu na yuenuim Oyay 0CHocoOJbeHH 3a: CAMOCTAIHO pellaBabe MPOOIIEMCKUX CHUTYalja; IPOHATaXKehe, CHCTeMaTH30Bamke U Kopuliheme nHpopManuja 13
pa3nMYUTUX U3BOpa (HIIP. CTPYYHE JINTEpaType, MHTEPHETA, YacoIuca, yIOeHIKa, KaTaJiora. .. ); BU3YEIHO ONakamke, yCIOCTaBJbake Be3a u3Mel)y pasnmuntux caapikaja (Hmp.
MIOBE3MBAbE Cajpikaja MpeIMeTa ca CBAaKOJHEBHUM HCKYCTBOM, CaJp)KajuMa JPYrMX HpenMera W Jp.); TUMCKU pajl; CaMOIIPOIEHY COICTBEHOT 3Hama M HalpeoBamba;
KOMYHHMKaLHjy ca capagauuumMa. [IoTpeOHO je miiaHupaTH aKTHBHOCTH KOj€ TOJCTHYY M3rPajiiby NPAaKTUYHHUX BELITHHA KPO3 KOje y4eHHIU Tpebda Jla ce Hayue CTPIJBUBOM M
HPELH3HOM pajy.

IMpunukom peanusanuje Hactape ucTahy BaKHOCT HOIITOBAaMka 3aKOHA, CTAaHAAP/A, IPAaBMIIA U IIPOICa y 0BOj 00J1aCTH U yKa3aTH Ha Moryhe mpo0Giieme Koju ce Mory

M0jaBUTH YCJIe]] HENOLITOBaba 1/WIIH HENPUAPKaBamba UCTOr. [10KeJbHO je HaCTaBy peaan30BaTH Kpo3 pajly napy, npoOiieMCcKe WM HCTPAKUBAYKE 33/1aTKE KOjU Cy NOBE3aHU
ca peaJHHM KOHTEKCTOM Y KOjUMa YYEHHUIHU pajie Ha pa3IM4UTUM Je0OBHMA 33/1aTKa, UIPajy Pa3jIHuuTe YJIore U Aajy pelickha Y 3aBHCHOCTH OfI KOHTEKCTa y KOMe ce Haase.
Ca yuennnuma tpeba JUCKYTOBaTH O MOTYhnM peliemhnMa, Kao U 0 TPEHIOBUMa Y 0BOj 001acTy.
ITpunukom u3Bohema HacTaBe NOCEOHO 0OPATHTH MKy HA: HAUMH Pajia; IPHUMEHY MpOITica U CTaHAapAa, Mepa 3allTUTa Ha paxy (3aLITUTH OJ CTPYjHOT yapa, MEXaHHYKUX
MOBpeJa M CIl.), 3alITHTE JKHBOTHE CpequHe (3Hayaj MPaBHIHOT OJUlarama OTMaja W 3Hayaj PEeLMKIaKe) W Ipernopyka 3a 3aliTHTY ONpeMe Of HENPaBHJIHOTI PYKOBamba;
IUIAHUPakhe BPpeMEHa KPo3 CMHUCIICHO M PYTHHCKO 00aBJbame pajoBa; PalMOHAIHY ynoTpeOy pecypca; HeAaHTHOCT M MPELU3HOCT y 00aBbalby MOCIa; PYKOBAkbE alaToM U
OJIHOCY IIpeMa BeMy (3Hauaj ynorpe0e ajiata IpemMa beroBoj HAMEHH/CBPCH M IIPaBUIIHOT OJIarama ajlaTa HaKOH yroTpeOe); KOMyHHUKAIHjy ca capagHHLIMA.

Hacragy y 0/10Ky IUTaHUpaTH ¥ peaan30BaTH O NOTPeOU Y TOKY IIKOJICKE TOJUHE WM Ha KPajy pa3pena 3a cBe TeMe y TeKyhoj IIKOJICKOj TOAWHH. Y OKBUPY HacTaBe
y GIIOKY, KpO3 M3pajy pajHUX 3afaTaka U3BPIINTH IPOBEPY OCTBAPEHOCTH MCXOJa, U HA Taj HAYMH OMOTYNHUTH yYeHHIMMa JOCTH3abhe IIaHUPAaHUX HCXO0/a Y CIydajy lia TO
HHCY MOIJIM []a OCTBApe TOKOM LIKOJICKE I'OJIUHE.

[Tnan peanu3anyje HacTaBe y OJIOKYy je CacTaBHHM JIe0 ONEPATHBHOTI [UIaHA HACTABHUKA.

IIpenopyke 3a peaiu3zanmjy HacTaBe npemMa AyajaHoM Mojeay 00pa3oBama

YKOIUKO ce HacTaBa peannsyje Kao y4eme Kpo3 pall, HIKOJIa 1 MOCI0AaBall AeTaJbHO IUTAHUPAjy U yTBPhYjy MecTO U HAUYMH peaju3anuje ucXo1a, 1 YHOCE UX y IVIaH
peanmu3anmje yuema Kpo3 paj. [Inanupame ce BpIIM HA TOIUIIHEM, MECETHOM WIIM TEMAaTCKOM U JHEBHOM HUBOY. OpraHn30BaTH HacTaBy TAaKo Ja YYEHUK Yy IOTIYHOCTH
OyJe yno3HaT ca OpraHu3anujoM paja npenyseha/cepuca u 1a ce npuapkaBa Mepa 3allTUTE HA Pajy U Mepa 3allTHTEe OKoiauHe. HacTaBHUK - KOOPAMHATOD ydema Kpo3 paj
IIpOBEpaBa Jia JIM je TOCI0AaBall U3BPIINO IIPOLEHY PU3MKA Ha PAHOM MECTY Ha KOME pajie YYCHHULH U J1a JIM je U3BEO yBOJHY 00yKy yueHHKa 0 6e30eJHOCTH M 3paBiby Ha
pany. HHCTPYKTOP BOM eBHIEHIM]jY NPONUCAHY YTOBOPOM U Y JOTOBOPY Ca HACTABHUKOM — KOOPAUHATOPOM.

brok HacTaBa ce peanusmje Kao yuerme Kpo3 pall, y TOKY LIKOJICKE FOJUHE WM Npes Kpaj Apyror nosiyroauiuTa. [lnan peanusaiuje HacTaBe y OJIOKY je cacTaBHH A€0
OIepaTHUBHOT IJIaHA HACTaBHUKA. [[1aH peanu3aryje 010K HacTaBe 3ajeAHO, u3pal)yjy mocIoaaBall 1 IKoJja, IpeMa COICTBeHHM noTpebama i MoryhHocTHMa. Y OKBHpPY HacTaBe



y 6J'IOKy, KpO3 u3paay paaHux 3aJlaTaka U3BPIIUTH NPOBEPY OCTBAPECHOCTHU HUCXOOa, a HA Taj Ha4YWH OMOFth/ITI/I yueHUullMMa JO0CTHU3ahE IUIaHUPAHUX UCXo[a y cnyqajy Ja To
HHUCY MOI'JIM J1a OCTBAap€ TOKOM IIKOJICKE I'OAUHE.

6. YITYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIElbUBAILE YUEHHUKA

DopMaTHBHO OLICHHBaKE, Ka0 MOzien Npaliemha HalpeaoBama YUeHHKa, Ce 0JjBUja Ha CBAKOM 4acy M CBaKa aKTHUBHOCT je 100pa NPHIIMKA 33 NPOLIEHY HalpenoBama 1
naBame noBpaTHe nHpopMmanmje. [locturayha ydennka je moryhe BpeHOBAaTH Kpo3: aKTUBHOCTH Ha 4acy (Tj. IPOIIECy yUeHa); IOCTaBJbamhe MUTAka U/WIH 1aBamhe OJrOBOpa
y CKIIaJy ca KOHTEKCTOM KOju ce o0jallmaBa; M3pajy 3aJaTaka, JHEBHHK IIPAKCE/IPAKTHKYM y KOjuMa OM y4eHMK M3HEO CBOje CTaBOBE M 3allaKama; IIPOBEPY HUBOA
CaBJIaJIaHOCTH CTEUCHUX NPAKTHYHUX BEIITHHA; HCTPAKUBAYKE 33a1aTKE U CIL.; IPE3CHTOBAbE Capikaja; HoMoh ApyroBUMa U3 OfleJbeba y LIUJbY CaBiafaBamba IPpajiBa U Cll.

IToceOHy naxmy oOpaTHTe Ha YACOBMMA Ha KOjUMa I'OCTYjY CTPYUHballi U3 MOjeJMHUX 00NACTH, BPEAHYjTe aKTUBHOCT YUSHHKA KOjU I10CTaBJbajy NUTAkba U aHAJTUTUYKH
pasroBapajy.

CyMaTHUBHO OLEHHBAkE CE MOXKE H3BPIIUTH HA OCHOBY IOAaTaKa INPHKYIJBEHUX (OPMATHBHUM OICHHBAKEM, pe3ysTaTa/penieha HMpOOIeMCKOT 3aJaTKa YIIH
CEMMHAPCKOT Pajia, yCMEHHX IIPOBepa 3Hamba, KOHTPOIHUX U JoMahuX 3a1aTaka, IPAKTHYHOM PEaIi3aliijoM KOHKPETHHX 3a1aTaka 1 cil. HauuH yTBphuBama cyMaTHBHE OLICHE
YCKJIQIUTH Ca MHIMBUyaIHUM 0COOMHAMA YUCHHUKA.

IIpenopyke 3a onemUBalke NPHINKOM pealn3anuje HacTaBe MpeMa JyaaTHoM Moziely 00pa3oBama:

HacraBHUK — KOOpAMHATOP y4erma KpO3 paj MMa jacHy, OTBOPEHY M OlaroBpeMeHy KOMYHHKAIHjy ca HHCTPYKTOpHMa oApeheHnx of cTpaHe IOCI0JaBLa y HOTIETy
IUTaHUparba HacTaBe, aKTUBHOCTH U MCXOa, Kao U Ipaherma aKTHBHOCTH YIEHHKA.

HacraBHuK — KOOpAMHATOP y4erha KPo3 paj U MHCTPYKTOP 3ajeHO yTBphyY]jy Kputepujyme 3a popmaTuBHO npaherme y9eHHYKHX TOCTUrHyha, BpIlle orepaoHaIi3aIy]jy
UCXO0/1a U TUIAaHUPAjy CYMaTHBHO OliekhHBambe. POPMAaTHBHO OLECHHBAE j¢ OCHOBHH METOJ| IIPOLIEHE JOCTUTHYTHX U OCTBAPCHUX UCXOJ1a 32 YYEHHKA KOjU y4H KPO3 pajl.

HacraBauK, y capamu ca HHCTPYKTOPOM, CacTaBJba JIUCTY 32 BPEAHOBAE KOjy HOIyHaBa HHCTPYKTOP.

HacraBHUK KOOpAMHATOP ydYerma KpO3 paJ W MHCTPYKTOP, Ha IOYETKY IIKOJCKEe TOAWHE WM HA MOYETKY TeMe/MOIyia YIO3Hajy YYCHHKE ca KpUTEpHjyMHMa
(OpMaTHBHOT U CYMaTHBHOT OLICH-HBabA.

HHcTpyKTOp NMpaTH aKTHBHOCTH YYeHHKA KO/ MOCJI0JaBLA, HA OCHOBY YTBpheHHX KpuTepHjymMa H 0 ToMe 0JIaroBpeMeHO 00aBelITABa HACTABHHKA —
KOOPAMHATOPA y4ema Kpo3 paj.

HacTaBHMK KOOpAMHATOP y4Yema Kpo3 pajx ¢opMupa CyMaTHBHY OIleHY 32 CBaKkoI YUYE€HHMKAa Ha OCHOBY YyHAmpe] YTBp)EeHHMX KpUTepHjyMa M y capajmH ca
HHCTPYKTOPOM, y3uMajyhiu y 003up crerupuyHOCTH peain3alije HacTaBHOT Mporeca KO MOCI0aBIa.

[penopydyje ce na yaeHHIH, Koju ce 00pasyjy Ipema J{yalHOM MOJIeTy, BOe JHeBHHK Mpakce, y 00NMKy KOjH Mpernopydyje HaCTaBHUK — KOOPAWHATOP y4uerma Kpo3
paj 1 MHCTPYKTOP a Y KOj! YHOCE OIUC M3BPIICHUX pajoBa U CBOja 3alaxarma.

[oxespHO je ce Ja ce HaKOH ofipel)eHe LeNnnuHe WM MOJyJIa OpraHu3yjy IpoBepe CaBIaJaHOCTH MPAKTHYHUX BELITHHA KOjHMa OM IPHCYCTBOBAJIM M HACTABHHUK —
KOOPAMHATOP yUema Kpo3 paj u HHCTPYKTOp. M300poM afiekBaTHUX M KOHKPETHUX MPAKTUYHUX 3a7aTaKa ce MEpPH HUBO JOCTHTHYTOCTH IIAHMPAHUX MCXO0/a BEIITHHA 32
n3abpaHy MO WM LIENTUHY.

Ha xpajy cBakor yaca mii akTHBHOCTH 00aBE3HO IMOXBAIUTH YYSHHKA 32 OHO IITO je MOCTUrao M JaTu My MPeropyKe IITa jour Tpebda na ypaiam.
[ToTpe6GHO je OCMUCIUTH BHUIIE TUIIOBA PA3IMIUTHX aKTHBHOCTH Ca IPOAYKTUMA Pa3IHIUTOT HUBOA CIIOKEHOCTH U YTBPANUTH OUSKHBaHE HCXO/E, a IPeMa lbIMa U KpUTepHjyMe
BPEHOBAMA.
OuemwnBame y4eHHKa ce O/IBHja y CKiady ca IIpaBHiIHMKOM o olewHBamy. [I0TpeOHO je, Ha MOYETKY IIKOJICKE FOAMHE, YTBPIAUTH KPUTEPUjyMe 3a OoLemHBatbe (Y
cknany ca I[IpaBUITHUKOM O OLICHUBAIbY ), IPBEHCTBEHO 332 CyMAaTHBHO OLCH-HBAE U Ca IbUMa YIIO3HATH YYCHHUKE.



Hazus npeamera: TEJJEKOMYHUKAIIMOHA MEPEIbA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMIIU U TPAJAIBE

Paspen

Teopujcka HacTaBa

Bexoe IIpakTr4Ha HacTaBa Hacrasa y 6moxy YKkynHO

1

34

68 -

- 102

2. INJbEBHU YUEA:

- VYno3HaBame y4EeHHKA Ca TEXHHKaMa MEpea y TeJICKOMYHHKalHjama
- Pa3Bujame cnocoOHOCTH KO YUCHHKA 32 KOpUIINEHE pa3InINTHX THIIOBA MEPHIX HHCTPYMEHATa, U3Boheme Mepema i 00paay pe3ynTata Mepema;

- PazBujame criocoOHOCTHU KOJ y4EHHKA 3a KOpUIIheme pa3InuuTHX MeTo1a Meperma Ha )kuyHuM TK BOJOBMMA M ONTHYKMM BOJAOBUMA

— VYmno3HaBamwe yueHHKa ca alaToM, IpuOOPOM U MEPHUM MHCTPYMEHTHMA 32 00aBJbabe PA3IMUUTHX MEPEba MIPU OTKIIamkamky KBapoBa U OJpKaBarby MPEHOCHHX

CUCTEMA.

3. TEME, UCXOU, TIPEIIOPYYEHU CAJPKAJU U K/bYYHHU ITOJMOBHU CAJIPIKAJA

Paspen: Tpehu

Topumimu Goun yacosa: Teopuja 34 yaca; BexxOe 68 yacosa ykynHo: 102 gyaca

onpxkaBama TK mpexe.

TEMA ncxoau NPENNOPYYEHU CAJIPKAJHU / K/bYUYHU TIOJMOBU
Tlo 3aBpuieTky Teme yueHuk he 6uth y cramy aa: CAIPKAJA
3navaj mepema y TK mMpexu;
e o0jacHu 3Ha4aj Mepema y TK mpexu; IMoctynuy Mepema y Luby PEIOBHOT U MPEBEHTUBHOT ofipxkaBama y TK
Veony TK mepersa e 00jacHH MOCTYNKE MEPEHha Y Wby PEIOBHOT U IPEBEHTHBHOT | MPEXH;

MepHH UHCTPYMEHTH.

Kibyunu nojmMoBu: Mepewma y TK Mpeku, MepHH HHCTPYMEHTH

Mepema Ha :KMYHUM
BOJOBHUMA

o0jacHu mapamerpe xxuuanx TK Bomosa:
- ne0JpHHA IPOBOJIHUKA,
- OTIOPHOCT METJhE U U30Jalyje,
- TIOXyXHA OTHOPHOCT,

- IIPOBOIHOCT,

- HMHAYKTUBHOCT W Kalal[UTHBHOCT MPOBOJHHUKA,
- KapaKTepUCTHYHA UMIICAAHCA BOAA;
HaBeJle MEpHE MeToJie 3a Mepera Ha xuyHUM TK BomoBuMa;

M3MEpH OTIIOPHOCT, KAMAIMTHBHOCT U HHAYKTHBHOCT
METO/IOM MEPHUX MOCTOBA;
W3MEpH OTIIOPHOCT MPOBOIHUKA /TIETIbe/TIapUIIe U OTIOPHOCT

n3o0Janyje Ha kaomy;

Meroznonoruja Meperma i OCHOBHY IIPUHIUIT Pajia MEPHHUX
HUHCTPYMEHATa,;

[Mapamerpn xuunnx TK BogoBa;

[Mponanaskeme MecTa U BpCTe CMETHN/KBapoBa Ha xHIHUM TK
BOZI0BUMA; MelycoOHa OBE3aHOCT CMETHU/KBAPOBa;

MepHe MeTo/ie 3a Meperba SIEKTPHYHUX U MPEHOCHUX KapaKTEePUCTHKA
xmaanx TK Bomosa (Mapejea, I'padosa, Kendmmeposa).

BEXKBE:

MepHa onpema 1 HUHCTPYMEHTH 3a Mepema Ha xkuuHuM TK BogoBuma -
MepHU MocToBH, peduiektomeTap TDR (Time Domain Reflectometer),
Tparad ka0na, Tectep Kabia,...;

KopucHutka ymyTcTBa 32 MEpHE HHCTPYMEHTE;




onpenn mecto Mel)ycoOHOT moanpa MPOBOJHUKA KPATKOT
CII0ja; MecTa I0JJUpa IIPOBOJHUKA Ca 36MJbOM; MECTa IPEeKuIa
MPOBOTHHKA;

U3MEpH EJIEKTPUYHHE U MPEHOCHE KapaKTEPUCTUKE )KUYHUX
TK BomoBa;

OJIpeN Tpacy U JyOWHY ITOJIOKEHOT KabJla U MecTo
CMeTHe/KBapa Ha Kaliy;

M3BPILHN MPOHATIAKEHE MECTA M BPCTE CMETHN/KBapOBa Ha
skuaauM TK BomoBrMa 1 MeljycoOHY OBE3aHOCT
CMETHH/KBApOBa;

OJIpelIi BPCTY HENO3HATOT KabJla, aHaTM31upa UCIIPABHOCT
MPOBOJIHHKA Y HEMY;

W3BPIIU [TPOBEPY paciopesia xKuia y kadiry nmpema yTBpheHoM
CTaHJApAy U U3MEPH TY)KHHY Kabia;

u3Mepu ciabibewme (Attenuation u Return Loss) Ha TK Bony;
U3MepH IIpeciyllaBama Ha OJIIDKeM U JaJbeM Kpajy
(NEXT/PS-NEXT, ELFEXT/PS-ELFEXT);

Meperma MeraOMMETpOM: OCHOBHA Meperha Ha TEeIeKOMYHHUKAIIMOHO]
manju (TKJI) npu pexoBHOM oziprkaBamy,

PYKOBame HHCTPYMEHTOM, MEPEHhE OTIIOPHOCTH
MIPOBOJHHKA/TIETIbE/TIAPHUIIE U OTIIOPHOCTH H30JIalyje Ha Kabiy;
Mepema auraranaum RLC mocTom;

Mepema pednekromerpom (TDR-om): onpelhuBame Hemo3HaTor Kabdia,
uaeHTUUKaIM]ja Kabia, HICTOBpEeMEHa aHaInu3a HEeUCIIPaBHOT U
HCIPaBHOT NPOBOJJHUKA, MEPEH-E MPECIyllIaBama,

nmudepeHnujaaHa Mepema;

Tecrep xabna (Cable tester): mpoBepa pacropena xxuiia y kadiay npema
YTBphEeHOM cTaHIapy, MEpee HUBOA/CHAre CUTHaIa Ha
n3na3y/npukibydHoM kpajy TK Boza (3a koakcujarHe BOJOBE — Mepad
1oJba);

MepHH MHCTpYMEHATa HOBHX I'eHEpalija 3a Mepera Ha JKUYHHM
BOZIOBUMA.

Kibyunu nojmoBu: napamerpu xxuunux TK BonoBa, mepema Ha TKII
IPU PEOBHOM OJIp>KaBarby

Mepema Ha
ONTHYKHM BOJ0OBHMA

o0jacHH T0jaBy pacejama, JUcIep3nje 1 ryOuTaka yciexn
caBHjarba ONTUYKOT BJIAKHA;

o0jacHHU MojaBy HETMHEPAaHUX edeKaTa y ONTUIKOM BIAKHY;
00jacHU BpCTE CMETHH/KBapOBa HA ONITHYKUM BOJOBHUMA U
BHUXOBY Mel)ycoOHy moBe3aHOCT;

HaBeJle MepHE HHCTPYMEHTE 32 Mepeha Ha ONTHYKUM

BOJIOBUMA;

uIeHTU(]UKY]je ONTUYKO BIakHO U mpoHalje omrehema Ha

OIITHYKOM BOJLY;

M3MEpH CHare ONTHYKOT CHTHANIA (Ha TIPe/jajHOj U IPHjEMHO]

CTpaHH);

u3MepH cIabibeme;

o0jacHH 3Ha4YeHEe UMITyJIca HA pedekTorpamy;

kopuctu OTP na:

- OZApead yKyIHy Oy>KHHe Kabia,

- openu yAaJbeHOCT J0 HacTaBKa (MEXaHWYKOT W/MITH
(y3HoHOT croja - ciuiajca),

Bpcre cMeTHH Ha ONTHYKHM BOZOBHMA U BbIX0Ba MelhycoOHa
MIOBE3aHOCT;

Bpcre nucnepsuje y pa3nuuuTaM THIIOBHMA BiIakHa (SM u MM), ryounun
yCIle/I caBHjama ONTHYKOT BIaKHA, TO3BOJFEHU PAAN]jyC CaBHjamba;
Henmueapru eexTn y onTHYKOM BIakHy (cTHMyiHcaHo Brilouin-ovo,
PamaHOBO pacejame, Mellame YeTUPH Tajlaca);

CHara ONTHYKOT CUTHANA U y3pOILH cllabjbemha CUTHala Ha ONTHYKO]
TenexoMyHHKaronoj uanju (OTKIT);

BEXBE:

MepHH HHCTPYMEHTH (ONTHYKU pediieKToMeTap, ONTHYKU Mepad CHare,
Mepad Xxpomartcke aucnepsuje, BEP tectep, HHCTpyMeHT 3a
uieHTUUKAIM]y BIakHa o caodpahajem,..) - METO0JIOrHja Mepema u
OCHOBHH TIPUHIIHII pajia MCPHUX HHCTPYMCHATA,;

Wnentndukanuja kapoBa Ha OTKJI (npeHTHPHUKATOP ONTHYKOT BIAKHA
VFI/VFL - Visual Fault Identifier/Locator) u npoHanaxeme omrehema
Ha ONTHYKOM BOZY;

Mepeme cHare ONTHYKOT CHrHajla ONTHYKUM MepadeM cHare (OPM -
Optical Power Meter,) n cnabiberba CUrHaNa;

Mepemwa ontrukuM pedaekromerpom (OTDR — Optical Time Domain
Reflectometer): pykoBame HHCTPYMEHTOM, [O/ICIIIABAe HHCTPYMEHTA,
3HAYCHE MMITyJIca Ha pedieKTorpamy, oapehiBatmbe YKyIHE JyKUHE




- oJpenu yOaJbeHOCT JI0 CMETHH/KBapa (IpeKuaa 1/ iin
MaKpo-CaBHjama),

- u3Mepu cnabipeme currana Ha ontinakoj OTKII,

- oapenu mMecTo peduiekcHje u cnabibemha Ha KPUBO)
MTOBPATHOT pacejama,

- ImpouuTa/TyMaud peduieKTorpam;

Kabina, onpehuBame Mo3umuje/yaajbeHOCTH A0 HaCTaBKa (MEXaHUYKOT
n/umm Gy3UOoHOT CIIoja - cIutajca), oppehuBame Mo3uIyje/yaabeHOCTH 10
cMeTHH/KBapa (MpeKua W/Wiii Makpo-caBujama), cinadsbema Ha OTKIL,
yHuTame/TyMauemhe peduekrorpama u Tabene norahaja ua OTP-y,
onpehuBame Mecta peduiekcuje u cnabibemha Ha KPUBOj IIOBPATHOT
pacejama;

KoprcHuika ymyTcTBa 3a MEpPHE HHCTPYMEHTE.

Ksbyunu nojmoBu: CMeTHH Ha ONTHYKAM BOHOBUMA, Mepera Ha OTKIL

Mepemwa na TK
CHCTEeMHMA

HaBeJle MepHe MeToJie 3a oprkaBame ypehaja y TK
CHCTEMHMA,;

o0jacHu BPCTE KBapOBa U CMETHHH Ha TEPMHHAIIHOj OTIPEMH U
Y3pOKe IBUXOBOT HACTAHKA;

OIHMIIIE NIPOLIEAYPE 32 MePerbe KapaKTepUCTUKa caoopahaja;

M3BPILIM MEpPEHa Ha KIbYYHHM TayKaMa CHCTEMa Y TIPOLECy
onpxasama ypehaja y TK cucremuma;

n3mepu BEP u yutep, Ha OCHOBY pe3yJiTaTa aHaIU3Upa
KBAJIUTETA IIPEHOCa.

KOPHCTH CTPY4YHY TEPMHHOJIOTH]Y;

NIPUMEHH Mepe 3allITUTe Ha pajy, 3aliTHTE 3/[paBba U
KUBOTHE CPEIUHE;

NPUMEHH IIPEeNopyKe 3a 3aITUTY ONpeMe Of KBapa
IIPOY3POKOBAHOT HENIPABIIIHUM PYKOBAHEM.

MepHe MeTo/ie | OCTYIIHM NP opxaBay ypehaja y TK cucremima;
MepHe MeTo/ie ¥ Mepera Ha KIby4HHM TayKaMa CUCTEMa Y IIPOLecy
onpxasama ypehaja y TK cucremnma;

Bpcre kBapoBa ¥ CMETHH HA TEPMUHAIHO] OIIPEMH, Y3POLH HbHXOBOT
HACTaHKa,

Mepeme umntepa;

Mepeme kapakTepucTika caoOpahaja;

Tectupame eTepHet caobpahaja.

BEKBE:

Mepema Ha TK cuctemrMa rpeHoca (CHara Ha Ipeaji u IpujeMy,
BapujaIrja rnojadarma, [IuTep, OUTCKA TPElKe; MOCMaTPakhe U aHaIn3a
JIjarpaMa oxa).

Kbyunu nojmoBu: MepHe MeTozie, onpkaBame ypehajay TK
cUCTEeMHMa

4. YIIYTCTBO 3A JTUAAKTUYKO-METOIUYKO OCTBAPUBAILE [TPOI'PAMA U OLIEIbUBAILE

Ha npBom "acy ymo3HaTH y4eHHKe ca IIUJFEBUMA H HCXOIMMa HacTaBe, OJHOCHO yUeHa, INTAHOM paja, KpUTepHjyMUMa H HaunHAMa orie-uBama. Hacrasa he ce peannzoBatu
KpO3 4acoBe TEOPHUjCKEe HACTaBe ca LIENUM OJIeJbehEeM U 1abopaTopHjcke BexxOe TIe ce yueHHUNH jele y rpyne. Ha npBuM uyacoBUMa AUCKYTYjTe ca YYCHUIUMA O OUTHUM
H0jMOBHMA BE3aHUM 3a MEPEHa Y TEJICKOMYHHKalljama, BpcTaMa Meperba Mpu Kopuihemby pasinuuTHX MPEHOCHUX MeAnjyMa (KHYHUX M ONTHYKHMX BOZOBa), Kao U Ha TK
cucTeMuMa. MHcncTupaTu KoJ y9eHrKa Ha Koprmhemy CTpydHe TePMUHOJIOTH]E, a Ha JJaOOpaTOpHjCKUM BexkOaMa IPHIMEHH Mepa 3allTHTE Ha pafgy U MPUMEHH MIPeropykKa
3a 3alITHTY O KBapa OlpeMe yciea HeNPaBUIHOT pyKoBama. Vicrahu 3Hauaj y npuMeHH Mepa 3aIlTHTEe Ha pajy U IPUMEHH IIPENopyKa 3a 3allTUTY O] KBapa OIpeMe yclie]

HEIPaBUITHOT PyKOBamba.

O6smnu HacTaBe: Teopujcka HacTaBa 1 BexOe
Mecro peajaun3anuje HacTaBe: YacoBU TEOPHjCKE HACTABE CE peaU3yjy y CTaHAAPAHO] YYHOHUIN

YacoBu BexOH ce peannsyjy y KaOHHETY (WIH KOJ MOCIOJaBIa y CiIydyajy AyaJHOT MOJeiia HacTaBe).
Honena y rpyne: Onespeme ce Aein y TpyIie Ha YaCOBUMA BEXKOM.




IIpenopy4yenu 6poj yacoBa o reMama:

e VYBony TK mepema: 4 yaca

e  Mepema Ha )XUYHUM BozoBrMa: 11 yacoBa Teopuje, 36 uacoBa Be:kOH

¢  Mepemwa Ha onTUYKUM BojoBUMa: 11 yacoBa Teopuje, 22 yaca BexOn

e  Mepewa Ha TK cucremuma: 8 yacoBa Teopuje Hacrape, 10 yacoBa BexOH

ToxoM peanusaiyje HacTaBe CTAJIHO NPABUTH KOPEIALMjy ca caapikajuMa rnpeameTa TelekoMyHUKaloOHe IMHHU]je, KOje Cy U3y4YaBaHe y IpyroM pas3peny.

V¥ remu YBoay TK mepema o6jacHUTH yueHULIMMA 3HAaUa] MEpPEHa y 00JIACTH TEJICKOMYHHKAIIN]a, a IOCTYIKE MEPEerha Y [IUJbY PEJOBHOT U IIPEBEHTUBHOT OJIPKaBabha
TK mpexe 00jacHUTH y KPaTKUM L[pTama, Kpo3 Mepera Ha )KUYHUM, ONTHYKHM BOJOBHMA U Mepera Ha TK cucreMuMa M TepMUHAIIHO] OIIPEMH, T€ MEpeHa Y MPUCTYIHO] U
OTITUYKOj TPAHCTIOPTHO] MPEXKH.

VY temu Mepema Ha ;KHYHHM BOJOBHMA YIIO3HATH yYeHHUKe ca rmapameTrpuMa xxudanx TK BojoBa: 1e6sbuHa IPOBOJHNKA, OTIOPHOCT HETJbe M N30JIalHje, MO yKHa

OTIIOPHOCT, IPOBOJTHOCT, MHAYKTUBHOCT U KallallATUBHOCT IIPOBOIHUKA; KAPAKTEPUCTUYHA UMIIEJIaHCa BOJA, KA0 M MEPHUM METOIaMa M HHCTPYMEHTHMA 33 MEPEHha Ha JKUYHO]
TK nuauju. O0jacHUTH yYeHHIIMA Kaja ce KOpUCUTH MapejeBa, a kaga ['pacdoBa merona npu oapehuBamy yoaJbeHOCTH A0 MecTa KBapa Ha KaOmy. [Ipunnkom Mepema 3a
TeCTpUpame Mpexe KOPUCTUTH CTaHIap e 3a cnenudukamnujy Bpcre TecroBa IEC 61935 n TIA/EIA TSB-67.
Kpo3 Teopujcke camkaje u BexxOe y Temn Mepema Ha ONTHYKAM BOIOBHMA YUCHHMKE YIIO3HATH ca Il0jaBaMa Koje yTHUY Ha ci1abiberhe ONTHYKOr curHana: Rayleigh-ovo
pacejame, BpCTe QHCIep3nja Y pa3InIATUM TUTIOBUMA BiIakHa (SM 1 MM), rybuiu ycnen caBjamba ONTHYKOT BIaKHA, TO3BOJFCHU PAINjyC CaBHjamka U HEJMHEApHU e(heKTH
y ONITHYKOM BIIakHy. Tpeba uxX yrmo3HaTH U ca MEpHHM MeToj[aMa U HHeTpyMeHTHMa 3a Mepeme Ha OTKJI: OT/IP, onTrdku Mepad cHare, Mepad XxpoMmaTcke qucnepsuje, bEP
TecTep, HHCTPYMEHT 3a MAEHTH(HKAIMjy BIakHa 1moj caobOpahajem. [Ipmimkom Mepema ONTHYKAM pedIeKTOMETpoM, 00paTHTH NaXmby Ha TyMadewme pediekrorpama u
onpehuBama MecTa pediiekcuje u crnabiberma Ha KPUBOj TOBPATHOT pacejama. [Ipunnkom Mepema cnadibera Ha OTKII mepuTr moayxHo, ciabibeibe Ha CII0jeBUMa U YKYITHO
cnabrpeme.

VY temn Mepema Ha TK cucTremMnma yrosHaTn ydeHHKe ca MEpHHM MeTojama M MOCTYIIMMA Ipu oapkaBamy ypehaja y TK cuctemmma, HaunHOM Mepema Ha
KJbYYHHMM TauKaMa CHCTE€Ma Yy MIpOLeCcy OoipkaBama ypehaja, BpcTama KBapoBa M CMETHH Ha TEPMUHAIIHO] ONpPEMH, KapaKTepucTuKa caobOpahaja, cHare Ha IpeiajHOj U
MpujeMHOj cTpaHu Ha onTHdkuM TK cucremuma, Mepeme BapHjalije mojadama, qurepa U outcke rpemke. O0jaCHUTH yYSHUINIMA J]a C€ JaHAC CBE BHIIEC KOPHUCTE TECTEPH
HOBHX T'€Hepallija, ynyTUTH nX Ha VIHTepHeT cajToBe MO3HATUX CBETCKUX MPOM3BOhaya MEPHUX HHCTPYMEHAaTa, opranu3oBaTu nocery CajMy TEXHHKE WIIH HoceTy pupmaMa
Koje ce 0aBe ynoTpeOOM MM MPOIajoM OBHX MHCTPYMEHATa C LIUJbEM JIeTaJbHUjer yIIO3HaBamka ¢ MHCTPyMEHTHUMa HOBE reHepanyje. Harnacurtn npeHoCTH TakBUX TecTepa.

VKonuKo HIKoJIa HeMa MOTpeOHy MEepHY OmpeMy 3a HeKe O peABul)eHnx BexxOu U Huje y MoryhHOCTH [1a je HabaBH, yueHHKe Y 1ab0paTopHjy IPHUIIPEMUTH 33 yIoTpedy
WHCTpyMEHaTa IporpaMHMa 3a CHMYyJNalWjy, ymorpeboM ymyTrcTaBa 3a Kopumheme HMHCTpyMeHaTta, M CHHMIIMa ca TepeHa (pediekrorpaMmma ca
TDR-a u OTDR-a u c1.).

ITopen TeOpeTCKUX NpeiaBarba U pealin3aliyje 1abopaTopujcKuX BexOU KOPUCTUTH HCTPAKMBAUKH PaJi, IPOOIEMCKY MIIH IIPOjEeKTHY HACTAaBY Ha KOHKPETHUM TeMaMma
(na npumep MepHH MHCTPYMEHTH HOBUX I'€HEpallija 3a Meperba Ha )KHYHUM BOJIOBUMA, ONTHYKHM BOJOBUMA, ...). 32 OBAaKBE 331aTKE yYEHHUIMMa Tpeba JaTH CMEpPHHULIE 3a pajl
U JOTOBOPUTH HAUMH Ha Koju he nmpe3eHToBaTH pe3ynraTe cBor paja. [loxcrahin ux u Ha afgekBaTHY KOMYHHKAIHjy P peaIM3alijH 3ajeJHIYKNX 3a1aTaKa.

Ha npBoM TepMuHy BexOu TpeOa yro3HATH yYSHUKE ca MEPHUM HHCTPYMEHTHMA, ajJaToM U MpubopoM koju he ce KOpUCTHTH, Kao ¥ MpaBUIMMa Pajia U MOHAIAka Y
kxabunety. [Iporpamom npeamera je npeasubeHo aa ce oarosapajyhe teme obpane MpBo Ha TEOPHjCKUM YacOBHMaA a TIOTOM CTCUCHA 3HAKA YUEHHLHU Tpeda Ja MpUMEHe y
peanm3anuju mabopaTopujckux BexxOn. OOaBe3HO mpe MoveTKa BEXOH, I/ie ce KOPUCTEe HOBH MHCTPYMEHTH, HAIIPABUTH KpaTak TEOPHjCKH YBOJA M YIIO3HATH yYEHHUKE ca
KapaKTepHCTHKaMa M MPUHIUIIOM paJia HHCTpyMeHTa. BexOe Tpeba opraHu30BaTH Tako Jja yYeHUK MMa JOBOJBHO BpEeMEHa Jia 3aBpIly IpeBuljeHe akTHBHOCTH. HeonxomaHo
je 4eTHpH IyTa y TOKY ILIKOJICKE F'OIMHE NPEABUICTH yBexKOaBarbe U OTOM IPOBEPY CTCUSHHX NPAKTHYHHUX BELITHHA. YYEHHIM TpeDa 1a BOAE JHEBHHUK BeXOH, HIIH KOpHCTE
MPaKTUKYM 32 BexOe y kojuMa he yniucHBaTu pesysitTaTe Meperba, LPTaTH KapaKTEePUCTHKE H YHOCHTH 3aKJby4Ke, a OLCHHBabE THEBHUKA BEXKOH je 1eo hopMaTHBHUX palicmha
Halpe0Bamba YUCHHKA.

Ipu peanuzarmju BexOH HACTaBHUK, KOJIMKO je To Moryhe, Tpeba a Kperpa U OCMUIIIbaBa MPOOIEMCKe CHTYallHje KOoje ce Y PeaHUM YCJIOBUMA Pajia MOTY MOjaBHTH
Ha TEPEeHY, MOJCTHYE U yCMEpaBa YYCHUKE 32 FIbHXOBO PEIlIaBambe.



HWcxoau Koju ce 0JiHOCE Ha KOpUIIhieke CTpyYHEe TEPMHUHOJIOTH]E M Ha IIPUMEHY Mepa 3alliTUTE Ha Pajly, 3allTHTE 3paBjba M KMBOTHE CPEIMHE Ka0 M Ha MPEMOpyKe 3a
3aIITUTY ONPeMe O] HEMPAaBUIIHOT PYKOBakbha pealin3yjy ce Kpo3 cBe TeMe. [Ipu ocTBapuBamy OBUX HCX0/1a KOPUCTUTH mpaTehy TeXHHUKY qoKyMeHTauujy (eHri. Installer/User
manual), Tj. yIyTcTBa 3a KOpUIIHeHe onpeMe.

IIpenopyke 3a peau3anmjy HacTaBe MpeMa JyaJlHOM Mojiesy 00pa3oBama

VYKONIHKO ce HacTaBa peayin3yje Kao yuerme Kpo3 paj, IIKoJa U II0CII0AaBall IeTajbHO INIaHUpajy U yTBplyjy MecTO M HAUHH peaTn3anuje HCXo0Aa, ¥ YHOCE UX y MJIaH
peasm3anmje yuema kpo3 pai. [Inanupame ce BpIM Ha FOAUIIBEM, MECEYHOM MIIM TEMAaTCKOM U JHEBHOM HHUBOY. OpraHu3oBaTH HacTaBy TakoO Ja YYEHHUK y HOTIYHOCTH
OyJe yHno3HaT ca OpraHu3alijoM paja npenyseha/cepBuca U 1a ce IpuapKaBa Mepa 3alUTUTE HA pajy U Mepa 3aLITUTEe OKOoJuHe. HacTaBHUK - KOOPAMHATOP y4erma Kpo3 paj
TIpoBepaBa Jia JIM je MOCI0AaBall U3BPIINO MPOIEHy PU3HKa Ha PaJHOM MECTy Ha KOME pajie YICHHIM 1 2 JIU je U3BeO YBOAHY 00yKy yueHHKa o 0e30eZHOCTH U 3/[paBiby Ha
pany. UHCTpPYKTOpP BOAU eBHICHIMjY PONUCAHY YTOBOPOM U y JOTOBOPY Ca HACTABHUKOM — KOOPAMHATOPOM.

5. YITYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIEIbUBAIBE YUEHUKA
@DopMaTHBHO OLICHUBAKE, Ka0 Mojiel pahiea HalpeaoBamba YUeHHKA, ce OJjBHja HA CBAKOM 4acy M CBaka aKTHBHOCT je J00pa IpHIIMKa 3a MPOLCHY HAlPEeJ0Bama U [aBambe
nospatHe nHpopmauuje. [Tlocturuyha yuennka je Moryhe BpeiHOBaTH Kpo3: aKTUBHOCTH Ha 4acy (Tj. IPOLECY yUeHa); IIOCTAB/batbe MUTAA U/UIIH aBakbe 0Ar0BOPA y CKIamy
ca KOHTEKCTOM KOjH ce 00jalmbaBa; H3paay 3aaTaka, HCTPaKUBAYKUX MPOjeKaTa U CIL.; IPE3EHTOBAE CaapiKaja; IPOBEPY CTCUCHUX MPAKTHYHHUX BELITHHA, IIOMOh APyroBUMa
U3 0/leJbeHha Y LIMJbY CaBliajaBarba rPaanuBa H CI.
IIpenopyueHe NpojexTHe AKTHBHOCTH®: Y TOKY LIKOJICKE 'OJIMHE OPraHU30BATH JIBa IIPOjeKTHA 3a/1aTKa, 110 jeJlaH Y IPBOM U APYroM Ioxyroauiuty. [IpuivkoM miaHupama
HPOjeKTHNX 3aaTaKa BOAUTH padyHa o cienehem:

®  YUYCHHKE IOJICIIUTH Y Mabe TUMOBE;
Y jeTHOM TUMY je 10 4 yYCHUKa;
¢dopmuparu oxrosapajyhu 6poj TemMa MpojeKTHHUX 3a/aTaka Hacipam Opoja THMOBA;
OpraHM30BaTH UCTPAKMBAYKK paJ] yYeHHKa Ha TEMy IPOjeKTHOT 3a/laTaKa, a mpeMa Npernopykama 3a pealli3aliijy HalpeHUX TeXHUKa y4erha U IPOjeKTHE HacTaBe;
Y4YEeHHIMMa JaTd JOBOJFHO BpeMeHa Jia 00pajie TeMy IPOjeKTHOT 3a/1aTKa;
y OIEpaTUBHOM IUIaHy pajia NpelBUACTH oAroBapajyhu Opoj yacoBa 3a Mpe3eHTOBamE MPOjEeKTHUX 331aTaka, IPMMEHOM CaBPEMEHHX METO/la HAIPEIHOT yuewa U
MYJTHMEIHjaJIHE OTIPEME;

*TIporpamMoM IpeaMeTa IPEropyUeHo je a NPOjeKTHH 3a4alu Oyay y Be3H ca TeMaMa, ajld HACTABHUK MOXe y CapaJibH ca y4eHHIMMA U3a0paTu U HeKe Apyre TemMe
KOje Cy y Be3H ca LHJEBUMA MPEIMETA.

Ha kpajy cBaxor gaca win akTHBHOCTH 00aBE3HO MOXBAIHUTH YIEHHKA 32 OHO IITO je IIOCTHIa0 U JaTH My IIperopyKe MmTa jour Tpeba aa ypaau.
HOTpe6H0j€ OCMMUCJIUTH BUILIC TUIIOBA PA3JIMYUTUX aKTUBHOCTH Ca IIPOAYKTHMA PA3JIMYUTOI HUBOA CJIOKEHOCTU U YTBPAUTU OUCKUBAHE UCXOE, a ITPpEMA IbUMa U KpnTepujyme
BPEIHOBAA.

OuemHBame yUeHHKA ce 0/BHja ¥ ckiany ca [IpaBuiHNKOM 0 onemMBamy. [1oTpeOHO je, Ha MOYeTKy IIKOJICKE TOAWHE, YTBPAUTH KPUTEpHjyMe 3a olemuBame (Y
cxiany ca [IpaBMIIHHKOM O OLCHHBambY), IPBEHCTBEHO 32 CyMaTHBHO OLCHHBAE M Ca FbUMa YIO3HATH ydeHnke. CyMaTHBHO OLCH-HBAbE CE MOXKE U3BPIINTH HA OCHOBY
(OpMaTHBHOT OLICH-HBaba, YCMEHOT U3JIaramba rpajiuBa, (15-T0 MUHYTHHX) TECTOBA, HCTPaXKMBAYKOT, IPOOIEMCKOT MM MPOjEeKTHOT 3a1aTKa, IPOBEPY CTEUCHUX MPAKTHYHUX
BemTHHA U 1. Haunn yTBphuBama cymaTHBHE OIeHE YCKIAAUTH Ca HHANBHIYATHIM OCOOMHAMA YICHHKA.

IIpenopyke 3a onemuBamke NPUIMKOM peajM3anije HacTaBe IpeMa AyaJJHOM MojJe1y o0pa3oBama

HactaBHUK — KOOpAWHATOP yueHa KPo3 pajJ UMa jacHy, OTBOPEHY U OlaroBpeMeHy KOMYHHKALMjy ca MHCTPYKTOpHMa oJpeheHnX Of CTpaHe MOCI0aBLa y MOIIery

IJIaHUPamka HACTaBE, aKTUBHOCTH U MCXO0/a, Kao U npahema aKTUBHOCTH yUEHHUKa.



HacraBHuk — koopamHaTop ydema Kpo3 pajg M HHCTPYKTOp 3ajemHo yTBphyjy kpurepmjyme 3a ¢opmaruBHO mpaheme ydeHWUkux mnocturayha, Bpiie
olepanroHaIN3alHjy UCX0/1a U IJIAHKPajy CyMaTHBHO olLiehuBabe. DOpMaTHBHO OLICHUBAE j€ OCHOBHU METO/[] IIPOLICHE JJOCTUIHYTUX U OCTBAPEHHMX MCXO0/1a 32 YICHHKA KOjH
y4H Kpo3 paj.

HacraBHUK, y capafmi ca HHCTPYKTOPOM, CacTaBJba JIHCTY 3a BPEAHOBAKE KOjy MOIyHaBa HHCTPYKTOP.

HacraBHuk koopauHaTop y4ema Kpo3 paj W MHCTPYKTOpP, Ha IOYETKY MIKOJICKE TOJMHE WM Ha IIOYETKYy TeMe/MOAyJla YIO3Hajy y4YeHHKE ca KpUTepHjyMHMa
(hOpMaTHBHOT U CYMAaTHBHOT OLCHHBabHA.

MHCTPYKTOpP NpaTH AKTHBHOCTH YYEHHUKA KOJ IOCJI0JAaBLA, HA OCHOBY YTBPheHHX KpuTepHjymMa M 0 ToMe 0/1aroBpeMeHO 00aBeliTaBa HACTABHHUKA —
KOOPAWHATOPA y4erma Kpo3 paj.

HacTaBHHK KOOpPIMHATOP yuewa Kpo3 paa ¢opMHpa cyMaTHBHY OLEHY 32 CBAKOI' Y4YCHHKAa Ha OCHOBY yHAmlpel YTBPHEHHX KpUTEpHjyMa M y capalibd ca
HHCTPYKTOPOM, y3uMajyhu y 003up crienn(puIHOCTH peai3aliije HacTaBHOT Ipolieca KO/l MOCI01aBLa.
ITpenopydyje ce Aa yu4eHHULH, KOjU ce 00pa3yjy IpemMa ayalHoM MOJEIY, BOJe AHEBHHK MpaKce, y OOJUKY KOjH NpPernopydyje HaCTaBHUK — KOOPAMHATOP y4YeHa Kpo3 pag U
MHCTPYKTOP @ y KOjH YHOCE OITHC M3BPILICHHX PajoBa M CBOja 3allaxama.

IoxespHO je ce na ce HaKoH ojpeleHe IearHe WM MOJYJIa OpraHH3yjy IpOBepe CaBlIaJlaHOCTH IMPAKTHYHHUX BEIITHHA KOjUMa OW MPUCYCTBOBAIM U HACTaBHUK —
KOOPAMHATOP y4ema Kpo3 paj U MHCTPYKTOp. M300poM aneKkBaTHUX M KOHKPETHHX MPAaKTHIHUX 3a[aTaka ceé MEpPH HHMBO JOCTHTHYTOCTH IUIAHUPAHUX MCXOJ]a BEIITHHA 3a
n3abpaHy MOy WITH ETIHHY.



Hazus npenmera: IPUCTYIIHE MPEXKE U TEXHOJIOI'MJE

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAILE

Paspen

Teopujcka HacTaBa Bex6e

IIpakTuyHa HacTaBa

Hacraga y 610Ky YKymHO

I

34 68

60 162

2. INbEBHU YUEbA:

® VIo3HaBawe YUYC€HHUKa ca:

- KOHLICTITOM XUYHUX MPUCTYITHUX MPEKaA,
- YJIO3H MPETINIATHUYKHX ypehaja;
- IUTATAIHM3AIHjU IPUCTYITHHX MPEXa,;

- TEXHOJIOTHjaMa MPUCTYIIa;

- TPEHJOBUMA y MIPUCTYITHIM MpPEXama;
- WLAN TexHONOTHjOM y (YHKIHU)U MPOIINPEHA MPUCTYITHE MPEXKE;
- HAYMHOM pealli3allije CepBHUca;
- CTPYYHOM TEPMHHOJIOTH]jOM Y OBOj 00JIaCTH;
e Ocrnoco0sbaBame yUeHNKA 32 HHCTAINPakhe Pa3IMIUTHX TUIoBa npeTmiatHHdkuX 1 WLAN ypebhaja y dyskiujn npuctymnne mpesxke

3. TEME, UCXO/ M, IPEITIOPYYEHU CAJIPKAJU U KIbYYHHU [TIOJMOBHU CAJIZKAJA

TEMA

ncxoam
Tlo 3aBpuieTky Teme yueHuk he 6uth y cramy aa:

MPEMOPYYEHM CAJPKAJU / KJbYYHU IOJMOBU
CAJIPJKAJA

YBox y npuctynHe
Mpe:xe

OITHIIIE KOHIIENT TEIEKOMYHHKAIIMOHE MPEXKE;
00jacHH KOHLIETIT PUCTYITHE MPEXE;

OTIHIIIC Pa3BOj TEXHOJOTH]ja 3a pealli3allnjy yCayra;
o0jacHu T0jaM MPEeTIIATHUYKE JIHHU]E;

HaBeJle MojieJie IPUCTYITHUX MpexKa;

OMHIIIe IPUHIUN peanu3anuje ceppruca y PSTN-y;
o0jacHu 3Ha4aj MyJITHIUIEKCHPAkha Y TIPUCTYITHO] MPEKH;
onuIe yjaory ypehaja 3a BUIIECTPYKO HCKOpHUIIHieHe
NPETIUIATHUYKKX JINHU]a;

o0jacHH yJI0Ty NIPHBaTHUX KOMYHHKAI[HOHUX CUCTEMA Y
MIPUCTYITHO] MPEKH;

HaBeJle BPCTE U y3POKE CMETEbU Y KUYHO] MPEXKH;

MIpHUIpKaBa ce MpaBWIIa pajia y 1abopaTopHju;

MHCTAJIUpa NPETIUIATHIYKY ypehaj Ha CTpaH! KOPUCHHKA,
YCHOCTaBJba (GYHKINOHATIHY TeJIe()OHCKY JIMHHUJY KOJ
KOPHUCHUKA/TIPETIUIATHHUKA,;

MPOHANA3H U OTKJIakha CMETHE Ha MPETIUIATHUYKO] JINHU]U;

TenexoMyHHKaIIMOHA MpeXka, CEPBHC, YCIIyTa, CIIy>x0e; Yiora
MPHUCTYITHE MPEXe, MPEXKHOT OllepaTopa U NPeTINIaTHHYKKX ypehaja;
EneMeHTH NpHCTYITHE MPEXKE;

Pa3Boj TenedoHcke Mpexe, HOBUX TEXHOJIOTH]ja MIPUCTYTIA U CEPBUCA;
JlokanHa neTJba, MpeTIvIaTHHYKA JIMHUja. MOJIeIn MPUCTYITHUX MpEexKa.
EneMeHTH )u4YHe MpUcTyIHe Mpexe. [IpuHIu peanr3anuje
tenedonckor cepuca y PSTN (eng. Public Switched Telephone
Networks);

ITpuMeHa MyITHIUICKCHpama y IPUCTYIHUM Mpexama. Ypehaju za
BHIIECTPYKO HCKOpHUIINEHe MPETIUIATHUYKUX BOOBA. [10CIOBHI
KOMYHHKAIHOHU CHCTEeMH y QYHKLHjH NPUCTYITHUX MPEXKa;

Bpcre 1 y3poun cMETHH Y )KHYHOj MPEKH;

BEKBE: Uncrampame npermiatanakor ypehaja (ATA) u
ycnocraBibambe (yHKIMOHAIHE Bese. [[poHanakemne 1 OTKIAbAmbe
CMETHbH.

Kibyunu nojmoBu: Network Operator, Provider, Public Switched
Telephone Networks - PSTN, Central Office/CO, Customer Premises
Equipment - CPE, local loop, subscriber line, Triple-play service, Private




Branch Exchange/PBX, Centrex

JAururanna
NMPHUCTYIIHA MpeKa

o0jacHU 3Ha4aj AUTUTAIN3AIMN]E IPUCTYITHE MPEXKE;

OMUILe KOHIETIT MPEeXe HHTErPUCAHUX YCIIyTa;

o0jacHM TI0jaM WHTETpUCaHe/KOHBEPTeHTHE IMPOKOIIOjacHe
MpEexe;

omnuie KOHIenT npuctymHe Mpexe o Client-Server mozeny;
HaBeJIe YJIOTY YBOPOBA Y MPUCTYITHO] MPEXKH;

onmmre kKoHuent XDSL mpuctynHe Mpexe;

00jacHH T0jaM CEeCHje H yJIOTY TIPOTOKOJIA;

o0jacHu IPHHIMII IPeHoca nojaaTaka y xDSL npuctynHoj
MPEXH;

o0jacHy IPHHIMI peann3anuje cepsrca mpexo xDSL;
oOjacHu npuHIMN peanusanuje VolP cepruca;

o6jacuu npuHmn gasbuHckor npucryna CPE u3 CO;
HaBeJle BPCTe U y3poke cMeTihU y XDSL mpexu;

noesyje u koHpurypume xDSLCPE napanenHo ca
nocrojehnm PSTN tenedoHCKNM MPUKIBYIKOM;

noBe3yje u koHpurypume xDSLCPE 3a peanuzaunjy;
TenedoHCKOT pUKJbYUKa (cepsuca) nmpeko CPE noprosa;
noBesyje ATA npeko VoIP gateway-a u koHpuUrypHIIe
rapaMeTpe 3a MpUCTYII;

noBe3yje pauyHap Ha LAN noprose CPE u xoHdurypumie
napameTpe 3a IpHCTYII;

ycrocTasisa ¢yHkiponanHy xDSL Be3y m3Mel)y nBe ynameHe
JIOKaIHje;

konurypuiie CPE ca ynamene nokaruje (u3 CO);
npesesyje TK mpexy na moproe DSLAM/MSAN-ay CO
pazu OCTBapHBamba yCIyre MpUCTyIa;

koH(wurypuiie napamerpe DSLAM/MSAN-a 3a npuctyn
CepBUCHMA,;

nosesyje u koHurypumie Set-Top-Box Ha cTpanu
KOPHCHHKA;

[POHANA3H M OTKJIAHha CMETHE NPUCTYITHO] MPEXU;

Jlururanusaryja npucTynHe Mpeske. KoHIenT Mpesxe HHTETpUCaHIX
ycayra:

[ojam mupoxonojacHe Mpexe. MHTerparuja, KOHBEpreHIja
TEJICKOMYHHKAIIMOHUX cepBHUca. TpaHchopManyja NpUCTYITHE Mpexe Yy
IP mpexy. Mpesxe o Client-Server mozpeny. Kipyune Tauke y
MIPUCTYITHOj MPEXe;

Konuent xDSL TexHoMoTHje mpUcTyna;

VolIP texnonoruja. [Iporoxonu. ITojam cecuje;

OukcHu TenepoHckH npukibydak y XDSL-y;

IIpuctyn cepBucuma;

JHamuncko anmuHucTpupame CPE;

Bpcre u y3pouu cmersu xDSL Mpexu.

BEXXBE: Hncranupame 1 KOHQUTypHCake Pa3InIuTHX TUIIOBA
xDSLCPE 3a npucTyn pa3muauTuM cepBucuMa. JlaJbHHCKO
anmunuctpupame CPE. [ToBesuBame 1 KoHpUTrypHcame ypehaja
npuctynae mpexe y CO. [Iponanaxeme 1 OTKIAbAKE CMETHU

Kspyunu nojmoBu: Digital subscriber line/DSL, ISDN, ISDN-PRI,
Broadband Network, Upstreem/Downstream, Provider Edge/PE,
Customer Edge/CE, Digital Subscriber Line Access
Multiplexer/DSLAM, Multi-Service Access Node/MSAN, xDSL splitter
xDSL MODEM/Router, protocol, Voice-over-IP/VolP, session, Session
Initiation Protocol/SIP, BBTF/BroadbandTelephony, VoIP gateway, Set-
Top-Box, IPTV, VideoOnDemand/VoD, Remote Access

WLAN Kkao 1eo
MPUCTYIMHE MpeiKe

OITHIIIE OCHOBHH KOHIIENIT PAANO0 MPEHOCa;
oOjacau xonuent WLAN-a;

omuIIe Tojam paauo henuje;

objacau ynory AP y WLAN-y;

HaBeJle HaYMH peann3anmje Hamajaba AP y WLAN-y;

OcHoBHE MoJien paauo cucrema. Ilojam panuo xanana. [Ipuanmn
IIpeHoca paJuo curHaia. THIIOBU M KapaKTepUCTHKe aHTeHa. [Ipopauyn
JIMHKA,;

Konuent 6exxuune nokanHe pauyHapcke mpexe. [lojam u ymora
npucTynHe Tauke. MonoBu pasa npuctynHe tauke. Ctangapan WLAN-




objacuu ynory ugeatudukaropa AP y WLAN-y;

OIuMIIe HAYMH IIpernacka kianjenrta nzmelhy BSS-a;

HaBezie MozioBe paga AP-a y WLAN-y;

OTUIIE KOHIENT OeXUIHOT MOBE3NBaMkha yIAJbCHUX JIOKAIIH]a;
omHIIe KOHIENT mesh Mpexe;

o0jacHu KoHIENT 3amTuTe nogataka y WLAN-y;

HaBeJie YJIOTy CUTypHOCHHX npoTokosa y WLAN-y;

OTIHIIIEe KOHLENT ayTeHTU(PHUKALN]e KOPUCHHKA;

HHCTAIMpa

- pasnuuute TUNOBE AP;

- WiFi repeater-e 3a mpoumpemne nojba MOKPUBEHOCTH

- TOBe3yje Hamajame AP;

- kxoHOurypuiue AP 3a paa y pasnuuUTUM MOJOBHMA;

- y pexumy Bumectpykux SSID-a;
- ca CepBepoM 3a ayTeHTH(UKanujy;

¢dopmupa ESS unbpacTpykTypy Mpexy;
mosesyje TepMuHaiHe ypehaje Ha AP;
ycrocTaBiba OexXH4Hy Be3y H3Mely ynaspeHux Jokanuja;
Kpeupa 6exudHy mesh Mpexy;
ianupa pacnozeny ¢ppeksenuja y WiFi Mmpexxu Ha OCHOBY
pe3yaTarta ckeHupama 3ay3eroctd WiFi kanana;
OTKJIaHha CMETH:E Y ONTHYKO] IPUCTYITHOj MPEXH;
ypaau NpojeKTHH 3a1aTaK;
o0jacHH 3Ha4aj cTaHIap/a U MPOITIca 32 H3TPAIby
npuctynHux 1 WLAN mpexa;
TyMau TEXHUYKY JJOKyMEHTALH]jy;
KOPHCTH CTPYYHY TEPMHHOJIOTH]Y ¥ OBOj 001acTy;
IPUMEHH CBE MOTPEOHE Mepe 3aIUTUTE Ha Pasy;
MIPUMEHH IPETIOPYKe 3a MHCTANIANN]Y OIpEMe U 3aLITUTY
olpeMe 0J] KBapa Ipoy3pOKOBAHOT HENPABUIHUM PYKOBAHEM;
[PaBUIIHO KOPUCTH NOTpebaH anar.

a. [Tojam pagmo hemje. WLAN unentudukaropu. Bumectpyxkun WLAN.
Roaming. [Ipommpeme obxactn mokpuseHocTn BSS-a;

MelycobHo noBesuBame ypehaja n/umm Mpexa 0e)KUIHUM ITyTEM.
IoBe3uBame yqabeHUX JOKaIMja OSKXUIHAM JIMHKOBIMA. MpexacTa
HHPPACTPYKTYpa;

Be3beanocT GeKMYHOT pUCTyNa: ayTeHTH(HUKAIMja KOPUCHUKA;
CUI'YPHOCHHM ITPOTOKOJIN; €HKPUIILMja; HOBE eHepaluje IPOTOKOIa;
Hamajame mpucTymHEX Tadaka;

BEKBE: lHcTanupame 1 KOHQUTYpUCamhe PA3INIUTHX THIIOBA aKTHBHE
MpEeXHE oIlpeMe 3a OSKUYHH MPUCTYH (IPUCTYIHUX Tadaka - AP):
noBe3nBame AP Ha LAN; MOHTaxa 1 MOBEe3MBamk¢ aHTeHA; Hamnajambe AP
- noxanHo u PoE; kpeupame SSID-a, npuctyn AP-y u nogeniasame
napamerapa WLAN-a; moBe3uBame TepmuHaniux ypehaja na AP;
kpenpame BumecTpykux SSID-a Ha AP; dpopmupame nadpacTpykType
npommpeHor cera yciyra (ESS); npommipeme nosjsa mokpuBeHOCTH
kopuithemeM WiFi Repeater-a; ycnocrasibame 6exuune Bese (bridge-a)
n3mely ase (nupextHo - PTP n/unum ca MUHUMYM jeTHOM Mel)y CTaHUIIOM
- relayed) n Bume ynassenux nokanuja (PTMP); kpenpame Mpexacte
(mesh) nHbpacTpyKType 3a OSKUUHU MPHUCTYI (MHCTATAIH]a U
koHdurypucame mesh router-a); mosesusarme AP-a ca cepepoMm 3a
ayrentudukanujy (RADIUS server); ckenupame 3ayzerocta WiFi
KaHaJla y OKpYKemy; INIaHnpame 1 pacrogena WiFi kaHana;
[IpoHanaxeme 1 OTKIAbHABE CMETHH.

Kibyunu nojmou: WLAN, BSS,WAP or AP, Infrastructure Mode,
Wireless Bands and Channels, Radio Cell, BSA, WLAN IDentifier -
BSSID&SSID, Multiple SSIDs, ESS, Roaming, Wireless
Repeater/Booster/Extender, WGB, Point-To-Point & Point-To-Multipoint
Links, WMN, Authentication, Pre-Shared Key/PSK, Authentication
server/AS, RADIUS server, Security protocols - TKIP, CCMP, GCMP,
WPA Encryption methods, Power over Ethernet

4. YITYTCTBO 3A TUJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITIPOI'PAMA

IpBu yac y HOBO] IIKOJICKOj TOAMHH ITOCBETUTH YIIO3HABabY YUCHHKA Ca [IJbEBHMA U UCXOMMa HACTAaBe, OJTHOCHO yUeHa, IIAHOM pajia i KPUTSPHjyMOM H
HaYMHMMA OLICHUBAKbA, KA0 M HAUHHOM PaJia y YYHOHHUIIM U PACIIOPEIOM peanusaliuje HactaBe. JJUCKyTyjeTe ca yueHHIMa O lbUXOBUM HCKYCTBUMA Ha OBY TeMy. IIutajre
MX KaKO 3aMHIIUBAjy IPUCTYIIHY MpeXe; 1a I MOTY Ja OIHMIITy YeMy OHa CIIy’>KH U IITa ce y H0j Halasy; ...
O6suun HactaBe: TeopHjcka HacTaBa, BexOe 1 HacTaBa y OJIOKY
Mecto peanu3anuje HacTaBe: Teopujcka HacTaBa ce peausyje y yUHOHHIH, Bex0Oe ce peanu3syje y kKabuHeTy (MM KoJ OCIOaBla y CiIy4ajy JLyalHOI MOJiella HaCTaBe),
HacTaBa y OJIOKY ce pealii3yje KoJ MOCIO0AaBIa/COIIjaTHOT TapTHEPa MIKOJIE H Yy JOTOBOPY Ca EHbHM.
Ionena na rpyne: Ozesbemne ce AeNu Ha rpylie Ha YacOBUMa BEeXOH U OJIOK HACTaBU



IIpenopy4enu Opoj uacoBa mo TeMama:

e VBOJ y IPUCTYITHE Mpexe: 8 yacoBa TeopujcKe HacTaBe, 8 yacoBa BexOn

e JlururanHa nmpucTymnHa Mpexa: 16 yacoBa Teopujcke HacTaBe, 36 yacoBa Be:xkOM U 36 yacoBa HacTaBe y 0JIOKY

e WLAN kao neo npuctymHe Mpexe: 10 yacoBa Teopujcke HacTaBe, 24 yacoBa BexxOu U 24 yacoBa HacTaBe y 0JIOKY

Ykonuko ce BexOe 0cTBapyjy y MIKOJIH, MPENopyKa je aa To Oyae y 0Jiok yacoBuMa (y Tpajamy 2 IIKOJICKA Yaca) CBaKe Hejelbe. Y CIlydajy MpUMEHE TyaTHOT MOJIeNa,
peanuzanujy BeXOU IIIaHUPaTH y capa/iibu ca nocnoasueM. [Ipernopyka je 1a ce Bexx0e peannsyjy Kpo3 yueme Kpo3 pajl cBake Tpehie Henesbe y Tpajamy of 6 yacosa (ipyre 1
tpehe Henmespe he OMTH OpraHU30BaHe BEXKOE U3 IPYTUX MpeAMeTa Takohe 0 MOJENTy y4ema Kpo3 pan).

IIpenopyka je na ce HacTaBa y OJIOKy peaim3yje Ha Kpajy IIKOJICKe FOAWHE WIIH IO je[JHA He/le/ba Ha KPajy CBaKOT MOIYTOAMINTA (KO HOCIOAABIIa/COHjaTHOT IpaTHepa
IIKOJIE U y JIOTOBOPY Ca FbUM).

TIpu u3paam onepaTUBHUX IJIAHOBA MOTPEOHO je maeduHKUCcaTH IMHAMUKY paja uMajyhu y Bumy Aa je ydeme, Kao u (popMHUpamke CTaBOBA M BPEIHOCTH, KOHTHHYHPAHH
Ipomec M Ja je pe3yiaraT CBHX aKTHBHOCTH HA YacOBHMA DEAM30BAHUX PAa3IMYUTHM METOACKHM IPHCTYHOM, KopuimhemeM HHpOpMandja M3 pasIHIuTHX H3BOPA,
npe3eHToBameM Beher Opoja peaHUX nMpuMepa U y3 akTHBHO ydelhe yueHuka.

HacraBHe caapikaje je HEOIXOIHO pean30BaTh KopucTtehu caBpemMeHe HacTaBHE METO/ie U cpeacTBa. Tpeba HacTojaTu a yueHUIH OyIy OCHOCOOJbEHH 3a: CAMOCTAIHO
TIPOHANIAKEhE, CHCTEMATU30BakE U KopuInhemhe HHPOpMAIja U3 pa3uIuTHX W3BOpa (HIIP. CTPyUYHE JINTEpaType, HHTEPHETA, YacoIuca, yIIOCHHKa, KaTajora. . .); BU3YEIHO
omnakame, mopeheme u ycrocraBibame Be3a H3Mel)y pasImauTHX caaprkaja (HIIp. TOBE3UBAkE Caprkaja MpeaMeTa ca CBaKOJHEBHUM HCKYCTBOM, CaapsKajuMa IpyTHX IpeaMeTa
¥ JIp.); THMCKH DPaj; CaMOTPOIICHY CONCTBCHOT 3Hama W HAMpea0Bama; MPE3CHTANU]y CBOjUX pajoBa M TPYMHHX Ipojekarta W e(hUKACHY BU3YCIHY, BEpOATHy M MUCAHY
KOMYHHUKAIH]y Y3, KaJa je To moTpeOHO 1 oaroBapajyhy aprymeHTanujy.

IIpnmmkom peannsanuje HacTaBe McTahy BayKHOCT IOIITOBAaa MPOINKCA M CTaHJapa y OBOj 00acTh M yKka3aTH Ha Moryhe mpo6ieme ycien HelpHapKaBamba UCTHX.
Hacrojatn na ce HacTaBa peanu3syje Kpo3 HCTPaKUBAUKe WM IPOjEeKTHE 3aJaTKe KOjU Cy IOBE3aHH ca pealHiM KoHTekcToM. Ha nmoueTky peanuzanuje BexOHn yuyeHHKa Tpeda
YIO3HATH: ca IIpaBUINMa pajia y KaOMHeTy/Clel1jali30BaHoj YYHOHHUIIU, PaJly ca OIIPEMOM, ajJaToM, IPHOOPOM, MEPHUM HHCTPYMEHTHMA, Kao U Mepama 3aIlTHTE Ha pajy.

TpuiMkoM peanusaiyje TeMe YBOJ y NPUCTYIHE MpesKe HHCUCTHPATH Ha yCBajarby KOHILENTA, TCPMUHOJIOTH]E M YIIOTE eJieMeHaTa MPUCTYITHE MPEKe, orepaTopa
TepMHUHAIHUX ypehaja y mpexu, a HE Ha no3HaBamy HaunHa pana ypehaja, ciucrema yonuiTe n/iiy HBEerOBHX J€10Ba, Tj HHCHCTUPATH HA yCBajary KJbYYHHX IIOjMOBA 32 ajbe
pazyMeBama KOHIENTa U TEXHOIOrHja npuctyna. Ca yueHHIMa JUCKYTY]Te O pa3B0jy TEJIEKOMYHHUKAIMOHE MPEKe U cepBHca, a Ha Mozeiy npuctynHe PSTN mpexe o0jacHuTe
BEHY YIIOTY U CTPYKTYpY, [0jaM CepBHCa M yCIyre, peTINIATHUKA/KOPUCHHUKA, MPETINIATHUYKOT Opoja U ci. JeTalbHO pasMOTPUTH MOJENe NMPUCTYIHUX MpekKa U yJIOTy
eJleMeHaTa y BbHMa, Kao M pasJior Takse peanu3anuje. [IpunImn peann3anuje TeaeoHCKOr cepBHUCca I MOAEMCKHUX KOMyHHKaNKja pealn30BaTH HA HUBOY HH(pOpManuja, 6e3
NPEeBHILIE JIeTaJbUCAba, & CBE Y LMJbY CTHIIakha OIIITE CIMKE TOKa pa3Boja TeXHOJIOTHje U (OopMHUpama KaHala 3a MPEHOC TOBOPHOT CHTHAIa M KaHaja 3a MPEHOC Io/aTaka.
O06jacHUTH 3Ha4Ya] MyJITUIUICKCHpama Y IPUCTYIIHO] MPEXH H YJIOTY ypehaja 3a BuiiecTpyko Hckopuinheme NpeTINIaTHUYKUX BOJOBA, Ka0 U CUTyaldje Y KOjUMa je OrpaBIaHa
muxoBa ynorpeda. Ha npumepy PCM ypehaja o6jacHnTr HaunH, 3Ha4aj, IPEIHOCTH U MaHE BHIIEKAHAIHOT IPEHOCcA. YIIO3HATH YUCHHKE U ca "IMOCIOBHUM KOMYHUKAIIHOHUM
cucTeMuMa" Kao HAaUMHOM IPOLIMpPEha MPUCTYITHE Mpeke U yciayrama rmonyT DID u MSN koje ce Mory peaM3oBaTi Ha BHMa. YTIO3HATH yueHHKe U ca nojmom Centrex-a,
Kao MoO/iela IPUBaTHUX KOMYHUKAIMOHUX MpeXKa. Y IO3HATH YUESHHKE U Ca BpCTaMa CMETHH KOje Ce MOT'Y jaBUTH Ha YXMYHO] IPUCTYITHOj MPEXKH, y3POLMa lbUXOBOT HaCTajarba
1 HAYMHHMMa BUXOBOT OTKJIabhatba.

IIpenopydenu canpkaju 3a TeMy YBOA Yy NPHCTYIMHe Mpesxe: TeleKOMyHHKAIIMOHA MpeskKa, CEPBHUC, YCIIyTa, cirysk0e; Yiora npuctynHe mpeke y TK mpexn; Enementu
IPHUCTYIHE MpeXke (KOMYHHKAI[MOHN/TIPUCTYITHU YBOP, HHTEp(Ejc, MPEXKHH KOHIICHTPATOP, MPEXKHHU 3aBpIIeTaK, KOPUCHUYKHY ypehaj - TepMuHai) Yiiora MpexHOTI oreparopa
(Telecom/Network Operator, Provider, Central Office - CO) u npermnatanukux ypehaja (Customer Premises Equipment - CPE) y mpuctynsoj mpexu. Pa3Boj tenedoncke
mpexe (Post Office Telephone Service - POTS > Public Switched Telephone Networks - PSTN > Public Switched Data Network - PSDN > IP network - VoIP/SIP) n HoBuX
texHosoruja npuctyna (XDSL) u cepsuca (Triple-play, All-in-One); Monen PSTN npucrynne mpexe - crpykrypa mpexe, ynora ATL[ u ATA, tenedoncku cepsuc,
MPETIUIATHUK, PETIUIaTHHYKH 0poj. JlokanHa netspa (eng. local loop u eng. Wireless local loop - WLL), npermiaranuka auarja (eng. subscriber line). Mogenu npucTymHAX
Mpexka (KpyTH, eTaCTUYHH M MCIIOBHTH). ENEMEHTH KHYHE MPUCTYNMHE Mpexe (KOMYyHHUKAI[MOHH/IPHCTYITHH 4YBOp, MHTEp(dEjC, Pa3Ne/HUIU, UCTYPEHH CTCIEH, M3BOI,
KopucHHYKH ypehaj - repmunan). [IpuHnun peannzanyja TenedoHCKOT cepBrca (BPCTe CUTHANA, 10jaM Telae()OHCKOT KaHal, yCIOCTaBJbamkbe H PACKUIabe II03UBa, Tapupupame,
yiora AT u ATA) u npeHoca moaaraka (1ojaMm MOJAEMCKHX KoMyHHKaIija, yitora MODEM-a, mpotok mogaraka) y PSTN mpesku. [IprMeHa My ITHILICKCHPamba y TPHUCTYTHAM
MpexamMa. Ypehaju 3a BUIIECTPYKO HCKOpHUIIThewe MpeTIiaTHHIKuX BogoBa. [Ilpumena PCM ypehaja (PCM EU u RU) y npermnatanykoj Mpexxu. [1ocI0BHI KOMYHUKAIIMOHU



cuctemu (eng. Private Branch Exchange/PBX) y ¢yHKkmju npuctynHIX Mpexa. Yciyra npoaysxkeHor oupama (DID) 1 BUIIEKOPHCHIYKHUX NpeTIIaTHHIKAX Opojea (MSN).
Centrex. BpcTe u y3poIu cMeTHBH Y )KHUHOj Mpekd. [ToCcTymIM OTKpHBamka 1 OTKIambaha HACTATHX CMETHU.

[Tpunukom peanuzauuje Teme "JMIruTajHa NPHCTYNHA Mpeska"' WHCHCTUPATH Ha J€TaJbHOM I103HABAakby KOHIIENTAa JUIHTAIHE HPHUCTYIIHE MPEXE M TEXHOJIOTHja U
ypebaja xoje ce KopucTe Yy BeHOj peanuzanuju. Ha modeTky Teme, Ha mH)OPMAaTHUBHOM HHBOY, o0jacHUTH 3Ha4aj uaeje ISDN Mpexe y AUTHTANA3AIjH IPUCTYITHE MPEXKE
KOHBEPIeHIINjH TeIeKOMYHHKAIHOHNX cepBuca. Ha mpumepy ISDN mpeske 06pagut KOHIIENT OCTBapuBama IpHcTyIa cepBucuMa ca akiienToM Ha PRI ISDN npucryn, Haunu
IETOBE peau3alije U HheroBe Kapakrepuctuke (a ocrame TemMe o ISDN-y obpaanti Ha HHPOPMATHBHOM HHUBOY). O0jaCHHTH 3HAYCHC IIHUPOKOIOjaCHE MPEXKE M Pasjior
TpaHChOpMaIije PUCTYIHE Mpexe y noMeH [P-a, Tj. ka Momeny padyHapckux Mpeka. ObjacHutd KoHumenT mpeke mo Client-Server Moneny u HauMHY KOMYHHKALHje.
MHcnctupatyn Ha Ipenu3HOM Ipero3HaBamky KIbYYHIX Tauyaka Ha CTPaHW KOPUCHUKA U CTpaHH IpoBajaepa. JletamHo oOpanuty konnent xDSL texHonoruja xoje ce kopucre
y TIPUCTYIIHO] MPEXH ca aKIIEHTOM Ha YJIO3M M KapakTepucTukama ypehaja y moj, HAUMHY IIpeHoca MoAaTaka, IpodieMuMa y UMILIeMeHTauuju 1 ¢i1. OOpaauTH MpoToKoIIe
KOjU Cy OCHOB yHKIHOHKCama XDSL npucTymnHe Mpexe U ypehaja y i0j 10 HuBoa IOTPeOHOT 3a peanu3anujy Bexou. JletaibHo 00jaCHUTH MPUHLHKIIE PEATU3aLi]je Pa3TuInTHX
cepsuca npexo xDSL npucrynae Mpexxe. OGjacHUTH IPUHIIT JAJbUHCKOT aAMIHUCTpUpama ypehaja y Mpexu. YO3HATH yUeHHUKE U ca BpCTaMa CMETIHH KOje ¢€ MOTY jaBHTH
y xDSL npucTynHOj MpexH, y3polriMa BbUXOBOT HaCTajarmba M HAUMHMMAa HBUXOBOT OTKJIamama. Jlakie, HacTojaTH Jla yYeHHK yCBOjU TIPUHIIMIIE HA KOjUMa ce 3acHnBa XxDSL
HPHUCTYITHA MPEKH Kako OM caMOCTaJIHO MOrao 1a MHcTanupa 1 KoHdurypuie ypehaje, youaBa npobieme 1 OTKIIamba €BEHTYaIHE CMETHE Y pafy.

IIpenopyyenu cagpxaju 3a TeMy Jururajina npucrynua mpe:xa: Jlururanizaiija NpucTyIiHe Mpeke (IUTHTaTHa PeTIUIaTHIYKA TNHMja - eng. Digital subscriber line
- DSL, mpexun untepdejecn, CO Tepmunamu u NT 3aBpmrenn, kopumheme nocrojehnx xamanutera Mpexe, GopMupame KaHana 3a npeHoc nopataka - DATA Channel).
KonnenT mpexxe unterpucanux ycnyra (konuent ISDN-a, apxutektypa ISDN-a, nnrepdejcu u Texnonoruje npucryna: 6asuu/mpumapuu npuctyn - BRI/PRI, 1j. BRA/PRA,
yliora MpEeXHHX 3aBplLIeTaka, TepMuHaiaHa ompema: Ternedor/MOJEM). Ilojam mmpokomojacHe Mmpexke (eng. Broadband Network). WHTerpanmja, xoHBepreHimja
TENIeKOMYHHKAIIMOHNX cepBHca. TpaHcdopmanuja mpuctymHe Mpexxe y [P mpexy. Mpexe mo Client-Server Monerny, koMmyHHKarmoHu kaHamu (eng. Upstreem/Downstream).
Kibyune Tauke y npuctynHoj mpexe (Provider Edge/PE n Customer Edge/CE). Konnent xDSL TexHonoruje npucrymna (Bpere, Kinacudukanuja, crannapan; GyHKIHOHATHA
JICITOBH, TIPUHIIMI pajia ¥ KapaKTePUCTHKE, HAUYMH MPEHOCA MojaTaka u (GopMHUpame KaHalla 3a MPeHOC, AUTHTAIHA MPETIUTATHIYKA JTHHM]a - eng. Digital subscriber line/DSL,
KOMYHUKAIIMOHH/TIpUCTYHH 4BOp - Digital Subscriber Line Access Multiplexer/DSLAM u Multi-Service Access Node/MSAN, CPE ompema: xDSL splitter, xDSL
MODEM/Router u All-In-One router, terminal adapter, npo6iaemu y nmmiementanuju xDSL Texnonoruje). VoIP texHonmoruja (IpHHIMII paja ¥ KapaKTEPUCTUKE, HAYHH
npeHoca nmogaraka). [Iporokonu: IP, VoIP, SIP, TR069 1 CWMP. Ilojam cecuje. @ukcau teiedoncku npuksbydak y xDSL-y (PSTN npukssyuak, POTS/VoIP CPE nopr -
BBTF/ BroadbandTelephony, kondurypamuja CPE u VolIP gateway-a). [Ipuctyn cepsucuma: npuctyn uarepHery (npuctyn CPE, kondurypucarse DHCP cepsepa u oncera
IP ampeca y LAN wpexwu);, myarumennjamau cepBucu (koHdurypanuja CPE, ymora m kxomdurypammja Set-Top-Box-a, myntumenujamam cepsucu: IPTV,
VideoOnDemand/VoD). daseuncko (eng. Remote) anmunuctpupamwe CPE (npuctyn CPE u xondurypucame napamerapa ypehaja ca crpane CO). Bpere u y3poun cMeTmH
xDSL mpesxu. [TocTynim oTkpuBama 1 OTKJIAmbakha HACTATINX CMETHU.

Ipumukom peanmsanuje Teme WLAN kao 1eo mpuCTyNHe Mpe:Ke HHCHCTHPATH Ha JIETaJLHOM I03HaBamy KoHIenta WLAN-a, repmunonoruje u ynore WLAN-a u
BCHUX elleMeHaTa y IpHCTyIHOoj Mpexu, a HE Ha no3HaBamy HaunHa pana ypehaja u/nim meroBux JenoBa. Ha moueTky TeMe MOHOBUTH OCHOBHHM KOHIIETIT paJivio IPeHoca,
paauo KaHaja M MPUHIKIIA Paio MpeHoca. YIO3HATH yYCHHUKE ca Pa3IninuTuM HaunHuMa peannsaimje WLAN-a, 3Hauajy curypHocHux nporokona y WLAN-y, kao 1 HOBHX
TEXHOJIOTHja KOje ce MpHuMemYjy 3a peannzaunjy WLAN-a. Yrmo3Hatu ydeHuke U ca BpcTaMa CMETHH Koje ce Mory jaButd y WLAN-y, y3poluMa BHXOBOT HACTajama U
HauYMHMMA BAXOBOT OTKIIAmkamba.

[Ipenopyuenu caapxaju 3a remy WLAN kao neo nmpucrynne mpes:ke: OCHOBHU MOJieJT paano cucteMa. [lojam paano kanana. [Tpunimn npenoca paano curaana. Tumnosu
W KapakTepucTuke aHteHa. [Ipopauyn nuaka. Konuent 6exndne nokanae padyHapcke mpexe (Wireless Local Area Network/WLAN). Ilojam ocHOBHOT ceta yciyra (Basic
Service Set/BSS). Ilojam u ynora mpuctynHe tauke (Wireless Access Point/WAP or AP). Monosu pana npuctynae tauke. MH}pacTpykTypHu pexnm pazna (Infrastructure
Mode) npucrynae tauke. Cranmapau (IEEE 802.11, oncesu WiFi dpexsennuja - Wireless Bands and Channels - 2.4GHz & 5GHz, pacnioznena ¢pexBenmyja/kanana - Channel
Layout in the 2.4GHz & 5GHz Band, nonoverlapping channels). ITojam pamgno hemmje (Radio Cell) - ITosse mokpuBeHoctn yciayrama (Basic Service Area/BSA).
Wnentuduxaropu 6exnane mpexe (BSS IDentifier/BSSID u Service Set Identifier/SSID). Bumectpykn WLAN (Multiple Logical Wireless Networks - Multiple SSIDs).
TIpommpenu cer ycnyra (Extended Service Set/ESS). Roaming. He3zaBucuu cet ycnyra (Independent Basic Service Set/IBSS unn Ad-Hoc Wireless Network). [Ipomupeme
obmactu mokpuBeHoctd BSS-a (Repeater Mode - Wireless Repeater/Booster/Extender). Meljycobno moBe3uBame ypehaja w/mam Mpexa O6exxuunum mytem (Workgroup
Bridge/WGB u Universal Workgroup Bridge/uWGB). IToBe3uBame ynabenux nokainuja 6exudnum nuHkoBuMa (Fixed Wireless Access/FWA, Point-To-Point Bridged



Link/Outdoor Bridge; Point-To-Multipoint Bridged Link/Outdoor Bridge). Mpexacra undpactpykrypa (Wireless Mesh Network/WMN, Mesh Topology, Daisy-Chain,
radio/infrastructures nodes, non-hierarchically, dynamically self-organize and self-configure, self-healing, flooding technique, fully connected network). be3denHoct 6exuynor
MpUCTyIa: ayTeHTH(HUKAIMja KOPpHCHUKA - Authentication, MPUBATHOCT U MHTETPUTET MOpYyKe - Message Privacy & Integrity, MeToze mpoBepe HHTErpUTETa MOpyKe - Message
Integrity Check/MIC, metone aytentudukanuje - Open, WEP, 802.1x/EAP, Personal & Enterprise, 3Ha4aj KOMIUIEKCHOCTH JO3UWHKE - password complexity & Pre-Shared
Key/PSK, ynora Wireless LAN Controller/WLC, Authentication server/AS - RADIUS server, curypaocuu npotokoiu - Temporal Key Integrity Protocol/TKIP, Counter/CBC-
MAC Protocol/CCMP u Galois/Counter Mode Protocol/GCMP, Wi-Fi Protected Access/WPA/WPA2/WPA3), Enkpumniija - Encryption methods: Symmetric-key encryption,
Rivest Cipher 4/RC4, Advanced Encryption Standard/AES. Hose renepamuje mpotokomna: Simultaneous Authentication of Equals/SAE, Forward Secrecy/FS, Opportunistic
Wireless Encryption/OWE, Device Provisioning Protocol/DPP. Hamajame npucTymHHX Tadaka: JIOKJIHO peKo npunanajyher ananrtepa, 1aJbHHCKH ToBe3nBameM Ha PoE nopr
(enrin. Power over Ethernet) mpesxHor ypehaja (PoE Switch) winn ynorpebom npunanajyher aganrepa 3a Hanajame 1 PoE nmwekropa. (ref. CCNA 200-301 Official Cert Guide,
Vol.1, CH26 - pages 610-630 & CH28, pages 650-665)

TpuirkoM peanu3anyje BexOH HACTOjaTH Ja Ce INTO BHIIE CajpXaja peajn3yje Kpo3 paj Ha PacloJIOKHBO] ONPEMH, Y3 OCMHUIUBABamkhe Pa3IMYUTHX CUTyaluja
(cueHapuja) U3 peasHOT OKpPYXKEeHba, KaKo OM YUSHHMIM CTEKJIH IITO je Moryhe BHIlle 3Hamba U BEIITHHA Y pellaBamy npodiiema. Y cliydajy Jia IIKoJia He oceyje oarosapajyhy
oIpeMy BeXOe CUMYJIUpPATH KOMITjyTepPCKHM CHMYJIalnjama IIpoLeca Wik NPUKa3HBamkeM TyTopHjalla U TEXHHYKE JOKyMEHTaluje y3 00aBe3Hy AUCKYCH]jy ca YUCHHULMA.

3a peanuzanyjy caapixkaja, IoTpeOHO je 00e30eInTH TEXHHUKY JINTepaTypy 3a TeMe Koje Cy peaMeT yuema. Takohe, Tpeba HacTojaTH 1a ce TeOpHjCcKa HacTaBa peaitnsyje
yrotpeboM ITo je Moryhe BuIle BU3yeTHUX cajpikaja (I[pTexka, cmka, OJI0K IeMa, BUIe0 MaTepHjaia ...), ca IoKa3uBameM (IpTexa/ciuke) enemenara TK cucrema koju cy
npeaMeT obpaje u onmucoM mwrxoBe yiore u nosunuje y TK cucremy. Tpeba MHCHCTHpATH Ha MO3HABAKY KOHIICITA/CTPYKTYpE, Mo3uIije u yiore enemenara TK cuctema,
TIPUHIMITY paja oapeheHor cucTeMa /TN BerOBHX JefioBa (03 HeMOTpeOHOT 3aaXKema y IeTajbe), Kao U Ha YIOTpeOH CTpyYHE TEPMUHOJIOTH]e Yy pasroBopy. Ca yueHHINMA
Tpeba AUCKYTOBATH O CIMYHOCTHMA U pa3irkaMa usmel)y pazimnuurux tunoa TK cicTeMa u HaUMHY BUXOBOT paja. JIMCKyTOBAaTH ¥ O TPEHIOBHMA Y OBOj 00JIACTH.

HacraBHe cajpikaje je moxe/bHO U3BOJUTH Ka0 MCTPAKMBAuy WITH MPOjEKTHY HACTaBY Y K0joj OM YYCHHI[H CAaMOCTAIIHO, y Tapy WK TPYIH PAAWIIH Ha TPOHAIAKEY,
CHCTEMATHU3aIMjH U IPE3CHTANUjH HH(POPMaIIHja O TeMaMa y 0BOj 00IaCcTH.

Vcxone Koju ce ofHOce Ha KOpUIIfielkhe CTpy4YHEe TEPMUHOJIOTHjE H TEXHUUKE TOKYMEHTAllUje pealn30BaTh, Ha IIPUMEHY Mepa 3aliTHTE Ha pajy, 3allTHTE 3paBjba H
JKHBOTHE CPEIMHE Kao M Ha MPEropyKe 3a HHCTATAIM]y ONpeMe U 3allTUTY OMpPEMeE OJ1 HEMPABIIHOT PyKOBarbha peann30BaTH Kpo3 cBe TeMe. [Ipu ocTBapuBamy OBHUX HCXO/a
KOpUCTUTH TipaTehy TeXHUUKY AoKymeHTanujy (eHri. Installer/User manual), ynyTcTBa 3a HHCTAIUpame W KOPHIINEHE OMpeMe U MyINTamke CHCTEMa Y pall, Baxehe 3akoHe,
MpONHKCe, CTaHAap/e U MPAaBUIHUKE Y 00JNACTH M3rPaiibe TEICKOMYHHKAIIMOHNX MpEeXa. YIIO3HATH YYSHHKE ca NPaBUIIHUKOM 3allITHTE HA pajay, Mepama 3alliTHTe Ha paxy
(3a1ITHTHA OTIpEMa, 3aIITHTA OJ] CTPYJHOT yiapa, MEXaHUYKHX MOBpeNa, ...). YKa3aTu Ha Morylie nmpobiieMe Koju ce MOTY [OjaBUTH yCJIe/ HEMOIITOBaba H/UITH HETIPUPIKaBatbha
UCTOT. YUYEHHKE yIO3HATH Ca CTPYYHOM TEPMHUHOJIOTHjOM Yy 0B0j obnactu (arp. PATEJI - nedununuja mojmosa).

Yacoe HacTaBe y OJOKy peaqn30BaTH y JOTOBOPY Ca COLMjaIHUM MApTHEPOM - TEIEKOMYyHHKAaIIMOHOM KoMmnaHujoM. Ilpminkom m3Bohema yacoBa HacTaBe y OJOKy
ydeHHIM Tpeba 1a IoceTe CEeKTOpe TEICKOMYHHKAI[MOHE KOMIIaHHje Koje ce 0aBe TemMamMa y OBOM MpeIMeTy y3 MOrylNHOCT HpakTH4YHE JEMOHCTpalHje MOCTyMaKa y
KOH(UTypHUCamy OIpeMe.

CreyeHa 3Hamwa Cy yYCHUIINMA Ba)KHA KaKO O CTEKJIM KOMIUIETHY CJIMKY O HAUMHY Pajia TeIeKOMYHHKAI[OHE MPEXe.

IIpunrkom o0Opaze TemMa noceOHy MaXiby MOCBETHTH TPEHYTHO aKTYEITHUM TEXHOJOTHje (W/Win TeXHOoJorHje Koje he ce kopuctutH y 6amckoj OyayhHocTH), 10K Teme
KOj€ Cy TeXHOJIONIKH IpeBasuljene o0paanTy Ha HHPOPMATUBHOM HHBOY 0e€3 3aJlakerha y JieTajbe, Kako ON YUEHHIN CTEKIIN CIIMKY O pa3Bojy HocTojehe TexHomormje.

IIpenopyke 3a peanu3anujy HacTape mpeMa JyaJIHOM Moje/1y 00pa3oBama

[IIxoma 1 mocoAaBal [eTajbHO INIAHNPAjY B YTBPYYjy MECTO M HaUMH peasii3aliije UCX0/1a, ¥ YHOCE UX Y IUIaH pealn3anyje ydema Kpo3 pa.

HacraBHuK mmpoBepasa Jia Jiu je IociioaBall M3BPIIMO NPOLEHY PU3UKa Ha paJHOM MECTY Ha KOMe paJie YUYSHHUIN | J1a JIH je U3BeO YBOAHY O0YKY YUeHHKa 0 6e30eJHOCTH 1
37paBJby Ha paiy.

Brok HacTaBa ce peanmusyje Kao y4eme Kpo3 paj, y TOKY IIKOJICKE TOANHE WM IIpe]] Kpaj APYTOoT MOTyTOHIITA.

[Tnan peanusanuje 010K HacTaBe 3ajeqHO, U3pal)yjy rmocogaBal U MKoJa, IpeMa COIICTBEHHM IoTpedama 1 MoryhHocTuMa.



5. YITYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIElbUBAILE YUEHUKA

DopMaTHBHO OILICHUBAKE, Ka0 MOJiel npahiea HanpejoBamba YUeHHKa, CE OJ[BHja HA CBAKOM Yacy M CBaKa aKTHBHOCT je J0Opa MPUIIKMKA 3a MPOLICHY HANPEI0Bakha 1
JaBame noBpatHe nHpopmarmje. [locturayha yuenuka je Mmoryhe BpeAHOBaTH KpO3: aKTUBHOCTH Ha Yacy (Tj. MPOIIECY yueiba); IOCTaBIbathe MUTaba W/HWIIH JaBakbe 0Ir0BOpa
y CKJIaay ca KOHTEKCTOM Koju ce objamimaBa; M3pany 3aqaraka d MCTPaKMBAYKUX IIPOjeKaTa W CIL.; MPE3EHTOBambe caapikaja; momMoh IpyroBuMa u3 Oofesbema y IUIbY
caBJlaJjaBarba IpajnBa u CIl.
IIpenopyyeHe NpojeKTHe AKTUBHOCTH®: Y TOKY IIKOJICKE TOJJMHE OPraHW30BaTH J[Ba NPOjEKTHA 337aTKa, 110 jelaH y MPBOM H APYTOM MOIyroaumty. [Ipunnkom miaHupama
MPOjeKTHHX 3aJaTaka BOAUTHU padyHa o clienehem:

®  YUYCHHKE [OJICNTUTH Y Mabe THMOBE;

y jeTHOM THUMY je 10 4 yYCHUKa;
¢dopmuparu oxrosapajyhu 6poj TemMa MpojeKTHHUX 3aaTaka Hacpam Opoja THMOBA,;
OpraHU30BaTH UCTPAXHMBAYKK PaJ] yYCHHKA Ha TEMy IPOjeKTHOI 3a/laTaKa, a mpeMa Iperopykama 3a pealli3aliijy HalpeAHUX TeXHUKa y4erha U IPOjeKTHE HAaCcTaBe;
YUYCHHIMMA JIaTH J0BOJFHO BPEMEHA Ja 00pajic TeMy MPOjeKTHOT 3a/1aTKa,;
y OIlepaTUBHOM IUIaHy pajaa MpeaBHACTH oarosapajyhu Opoj uyacoBa 3a MPE3eHTOBAIE MPOjEeKTHUX 3aJaTaka, IPUMEHOM CaBPEMEHHUX METOJa HaIlPeAHOT yuemha
MYJTHMEHjaTHE OTPEME;

*[IporpamMoM mpeaMeTa MPernopyyueHo je aa NPOojeKTHH 3a1aly Oy1y y Be3H ca TeMaMa, aJld HaCTaBHUK MOXKE Y Capajiibu ca yUeHHUIMMA n3abpaTu U HEKe JIpyre TeMe
KOje Cy Y Be3H Ca LIJbEBUMA MTPEIMETa.
Ha kpajy cBakor 4yaca Wiy akTHBHOCTH 00aBE3HO IMOXBAIUTH YUEHHKA 3@ OHO LITO j€ MOCTUrao U IaTH My IIPEopyKe IuTa jour Tpeda 1a ypa.

TloTpeOHO je ocMUCIHUTH BUIE THIOBA PAa3IMYUTHX aKTUBHOCTH Ca IMPOAYKTHMA PA3IMUUTOr HUBOA CIOKEHOCTH M YTBPIWTH OYEKHBAHE HCXOZE, a IIpeMa HhUMa U
KPHTEPUjyME BPEIHOBAbA.

OuemnBame y4eHHKa ce 01BHja y cKiiaay ca IIpaBHITHHKOM 0 oLewHBamy. [IoTpeOHO je Ha MOYETKY IIKOJICKE FTOJUHE YTBPAUTH KPUTEPHjyMe 32 OLCHHBambe (Y CKIaxy
ca [IpaBUITHHKOM O OIEHHBambY ), IPBEHCTBEHO 32 CYMAaTHBHO OLICI-HBAE U Ca FbUMa yIIo3HaTH yueHnKe. CyMaTHBHO OIICHHBAE CE MOXKE H3BPIIUTH Ha OCHOBY (hopMaTHBHOT
OllCEKMBAMA, PE3yiTaTa/pelickha MPOOIEMCKOT MM TPOjeKTHOT 3aaaTka, mpahemeM paja yueHHKa — OCTBapHBama MCX0Aa W CiI. HaumH yTBphuBama CyMaTHBHE OIICHE
YCKJIQUTH Ca MHIMBUIYATHUM 0COOMHAMA YUCHHUKA.

Kanma ce HacraBa peamusyje Kox mociofaBia (Kao ydeme Kpo3 paj WIM HacTaBa y ONOKy), (GOPMaTHBHO OLEHHBALE j€é OCHOBHH METOJ MPOIEHE NOCTHTHYTHX U
OCTBAapeHHX McXoja 3a ydyeHuka. C Tora je Ba)KHO Ja MpEeIMETHHM HACTaBHHK MMa jaCHY, OTBOpEHY M OJlaroBpeMeHy KOMYHHKAIMjy ca MEHTOpHMa ojapeleHHM of CTpaHe
COLIMjaIHUX MapTHEpa KOJ| KOjUX Ce HacTaBa peajiusyje, y Noriey IIaHupamka HacTaBe, akTHBHOCTH M UCX0/a, kao 1 npaherma uctux. CaMo Ha OCHOBY IIPELM3HUX T0JaTaKa
ce Moxe crelin jacHa CIIMKa O HOCTUTHYTHM HCXO/MMa, a Ha OCHOBY TOTa JIaTH IPEIOPYKE 3a HAlpeI0Bake U KOHAYHO M3BECTH OIICHA.

[Mpunrkom n3Bohermha HacTaBe MOCEOHO OOPATUTH MKy Ha pa3BHjambe CTABOBA KOjH CE OJHOCE Ha: CAMOCTAIIHOCT, OATOBOPHOCT, MENAHTHOCT M IPEIU3HOCT Y paiy;
TUIAaHUPAE U OPTaHU3allM]jy BpeMeHa; npuiaro)aBamy CUTyaIljaMa; youaBamy Mpo0daeMa i yUeCTBOBakY Y IbHXOBOM PEIllaBamy; yIIPaBIbamby MPOIECOM YUCHa U IUTaHHPaby
pa3Boja KOMIIETCHIIMja; capaamy ca Kojerama; mpahemy MHOBalMja y OOJIACTH TENEKOMYHHKAIlMja; pa3Boj MO3UTHBHOT OJHOCA mpeMa ypehajuma/omnpeMu Kojy KOPHUCTH;
HCTIOJbaBahY HHUINJaTHBHOCTH M MIPEIY3MMIBUBOCTH Y PaJly; UCIIOJbaBahy JbYOa3HOCTH, KOMyHHKAaTUBHOCTH, CapalJbUBOCTH, HEHAMETJBUBOCTH U (DIICKCHOMIHOCTH Y OJTHOCY
IpeMa capaHUINMa; KyJITypy YBaXkaBarba U capajiibe; pa3Boj MO3UTHBHOT OHOCA TPeMa PallMOHAIHOM U e(uKacHOM KopHihemy eHepruje 1 0p»KUBOM Pa3Bojy, Kao U mpemMa
31paBJby U 3AIUTUTH OKOJIMHE, 8 TOCEOHO MPUIMKOM pean3alije MPaKTUYHUX caJpkaja 0OpaTHTH MaXiby Ha: HAYMH pajia; IPUMEHY IPONKCca U CTaHAapAa, Mepa 3allTHTa Ha
pamy (3alITHTH OJ CTPYJHOT yaapa, MEXaHWYKHX MOBpelga U CII.), 3alUTUTE KUBOTHE CPEIMHE (3Ha4aj MPaBIIIHOT OJUIarama OTIaJa U 3Hayaj peluKiIaxe) U Mpernopyka 3a
3aIITUTY ONIPEME O/ HETIPAaBIIIHOT PyKOBamba; INIAHNPake BpeMeHa KPo3 CMUCIICHO U PYTHHCKO 00aBJbahe PazioBa; palioHaIHY yroTpedy pecypca; pyKoBambe ajaToM H OTHOCY
npema mweMy (3Ha4aj ynoTpebe anara npemMa mberoBoj HAaMEHH/CBPCH U ITPABHJIHOT O/ylaramha ajata HakoH yrnorpeoe).

IIpenopyke 3a ouemnuBab-€ NPHIMKOM peaju3alije HacTaBe MpeMa JyajJlHOM Mojely 00pa3oBama

HactaBHUK — KOOpAMHATOP YyueHa KPo3 paj] MMa jacHy, OTBOPEHY U OJaroBpeMeHy KOMYHHKALMjy ca MHCTPYKTOpHMa OJpe)eHNX Of CTpaHe MOCI0aBLa y HOIJIeLy
IUIAaHWPamkba HACTaBE, aKTUBHOCTH U MCXO0/a, Kao U npahema aKTUBHOCTH yUEHHUKa.



HacraBHuk — koopamHaTop ydema Kpo3 pajg M HHCTPYKTOp 3ajemHo yTBphyjy kpurepmjyme 3a ¢opmaruBHO mpaheme ydeHWUkux mnocturayha, Bpiie
olepanroHaIN3alHjy UCX0/1a U IJIAHKPajy CyMaTHBHO olLiehuBabe. DOpMaTHBHO OLICHUBAE j€ OCHOBHU METO/[] IIPOLICHE JJOCTUIHYTUX U OCTBAPEHHMX MCXO0/1a 32 YICHHKA KOjH
y4H Kpo3 paj.

HacraBHUK, y capafmi ca HHCTPYKTOPOM, CacTaBJba JIHCTY 3a BPEAHOBAKE KOjy MOIyHaBa HHCTPYKTOP.

HacraBHuk koopauHaTop y4ema Kpo3 paj W MHCTPYKTOpP, Ha IOYETKY MIKOJICKE TOJMHE WM Ha IIOYETKYy TeMe/MOAyJla YIO3Hajy y4YeHHKE ca KpUTepHjyMHMa
(hOpMaTHBHOT U CYMAaTHBHOT OLCHHBabHA.

MHCTPYKTOpP NpaTH AKTHBHOCTH YYEHHUKA KOJ IOCJI0JAaBLA, HA OCHOBY YTBPheHHX KpuTepHjymMa M 0 TOMe 0/1aroBpeMeHO 00aBeliTaBa HACTABHHUKA —
KOOPAWHATOPA y4erma Kpo3 paj.

HacTaBHHK KOOpPIMHATOP yuewa Kpo3 paa ¢opMHpa cyMaTHBHY OLEHY 32 CBAKOI' Y4YCHHKAa Ha OCHOBY yHAmlpel YTBPHEHHX KpUTEpHjyMa M y capalibd ca
HHCTPYKTOPOM, y3uMajyhu y 003up crienn(puIHOCTH peai3aliije HacTaBHOT Ipolieca KO/l MOCI01aBLa.
ITpenopydyje ce Aa yu4eHHULH, KOjU ce 00pa3yjy IpemMa ayalHoM MOJEIY, BOJe AHEBHHK MpaKce, y OOJUKY KOjH NpPernopydyje HaCTaBHUK — KOOPAMHATOP y4YeHa Kpo3 pag U
MHCTPYKTOP @ y KOjH YHOCE OITHC M3BPILICHHX PajoBa M CBOja 3allaxama.

IoxespHO je ce na ce HaKoH ojpeleHe IearHe WM MOJYJIa OpraHH3yjy IpOBepe CaBlIaJlaHOCTH IMPAKTHYHHUX BEIITHHA KOjUMa OW MPUCYCTBOBAIM U HACTaBHUK —
KOOPAMHATOP y4ema Kpo3 paj U MHCTPYKTOp. M300poM aneKkBaTHUX M KOHKPETHHX MPAaKTHIHUX 3a[aTaka ceé MEpPH HHMBO JOCTHTHYTOCTH IUIAHUPAHUX MCXOJ]a BEIITHHA 3a
n3abpaHy MOy WITH ETIHHY.



Ha3zus npeamera: BEXKWYHE KOMYHUKAIIUJE

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMIIU U TPAJAILE

Paspen

Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

1

34 68 -

- 102

2. INJbEBHU YUEA:

— Vno3HaBame yueHHKa ca NPUHIUIIOM pajia 6eKUYHUX TEIEKOMYHHUKAIIMOHUX CUCTEMA;
— Ocmoco6baBame yUSHHKA 32 IIOCTABIbabe ONPeMe y OeXKNIHIM TEIeKOMYHHKAIMOHUM CHCTEMUMA;

— VYcBajame OCHOBHHX 3Haba O KapaKTePUCTUKaMa M IIPEHOCY CUTHAJA ITyTeM Pajido, CATeIUTCKUX U APYTHX OKUYHUX CHCTEMa;
— Yno3HaBame YUCHHKA ca KapaKTEPUCTHKaMa OSKUYHUX TECPMHHAIIA;

— Ocnoco0spaBame yUeHHKA 33 TIOCTaBJbakhe U KOHPUTYpHCake OSKUIHUX TEPMHUHAIA Y MPEKH.

3. TEME, UCXOJU, ITPEIIOPYYEHU CAJAPKAJU U K/IbYUHHU ITOJMOBHU CAJIPKAJA

Pazpen: Tpehu

Topumimu Goux yacosa: 102 yaca

aHaJIM3Kpa JMjarpaM 3paderha yCMEPEHNX aHTCeHa,

00jacHU NPHHIIUII pajia Pao-PeIejHOT CUCTEMA H YIIOTY
peneTuTopa;

o0jacHM Ha4YMH (QYHKIHOHHCAEha PAJH0 H MUKPOTAIACHOT
JIMHKA,;

o0jacHH (PPEKBEHIINjCKO MTaHUPAHE JINHKOBA;

omnuie onpehuBame MakcUMyMa HHTEP(EPEHTHUX HUBOA CHArE;
HaBeJle IPETOPYKeE 32 OLICHY KBAIUTETA PaJuo JIMHKOBA;

OppehuBame MakcuMyMa HHTepdepeHTHUX HuBoa cHare (threshold-
to-interference - T/I)

YcMepeHn paano JIMHKOBH M PaJyo peliejHe Be3e MUKPOTaIacHU
paano JTMHKOBH;

ITU-Topenopyke G.801, G.821 u G.826 3a o1ieHy KBaIUTETa Paguo
JIMHKOBA.

ncxoamn NPENNOPYYEHU CAJIPKAJHU / K/bYUYHU TIOJMOBU
TEMA
ITo 3aBpuieTKy TeMe yueHUK he OuTH y cTamy aa: CAIPKAJA
o0jacHH TojaM paguo KaHaja; Ilojam pagmo xaHama;
00jacHH CTPYKTYpy CHCTEMa Pajiio Be3a; Mopnen paguo TK cucrema;
HaBeJle BPCTe M Ha4YMH npocTupama (eng.Propagation) paano Iojam enekTpoMarHeTHOT Tajaca U HBerosa rnojapu3alyja;
Tanaca u 00jacHH 10jaM ,,TUPEKTHE BUIJBUBOCTH; Crekrap paaio CUrHaji a | PacrloiokuBH (GPEKBEHIM]CKHU OTICE3H;
o0jacHu nojaM (e uHra ¥ y3pOKe HeroBOI HaCTaHKa; ITozena paxuo Tanaca;
e o0Ojacuu mojam dpenenose (eHr. Fresnel) 3oHe u mojam kiupenca | [lojaBe NpUIIMKOM BHXOBOT IPOCTHPama Kpo3 atMochepy,
(eHr.. clearance); MpoTaravoHy ryouny, (GeIuHr, mojaM qTUPeKTHE BUIJBUBOCTH (eng.
e 00jacHH mporarannoHe ryouTKe; Line-of-sight)"-LOS;
Panno e oO0jacHu nojaM MHKpoTanaca (eHr. Microwave); Iojam @penenose (eng. Fresnel) 30He;
TeJIeKOMYKALMOHHU e neduHHMILIE [T0jaM U YIIOTY aHTEHA Y paJiio CUCTEMUMa; Iojam mukpoTanaca (eng. Microwave);
cucTeMu e HaBeJle BPCTE aHTEHA M 00jaCHM IapaMeTpe aHTeHa; AHTeHe: BpcTe, TapaMeTpy aHTeHa, MUKPOTaJacHE aHTEHE;
L]
[ ]




MIPUTIPEMH PaTHO MECTO 32 H3BOhEHe MOTPEOHHUX PaloBa;
MoCTaBJba MOTPEOHE aHTEHCKE KabloBe, 00paIu KpajeBe
aHTEHCKOT Kabla 1 MOHTHpa oroBapajyhe aHTeHCKe KOHEKTOPE;
MOHTHpA CEKTOPCKY aHTEHY Ha OAroBapajyhu Hocay;

MOHTHpa oaroBapajyhe anTeHe u ypehaje 3a OexxndHN IPUCTYT 32
paJvo JIHHK;

yCMEpH aHTEeHE Y MOJI0Ka] 3a MPHjeM WIIH EMUTOBAE
HajKBAINTETHHU]ET CUTHAA;

n3padyHa CTEIeH KOPHUCHOT JIejCTBA aHTEHE,

H3pavyHa jaunHy 110Jba yCMEpPEHE aHTEHE;

n3pauyHa cuary OMNI anTene;

MOBEXe KOHTPYKTUBHE JIENOBE MapabonyHe aHTeHE U
onrosapajyhu kabi 3a wy;

yCMepH aHTeHe 32 MUKPOTaJIaCHHU JIMHK;

u3payyHa e(eKTHBHY MOBPIIMHY MHKPOTAlIACHE aHTCHE;
U3payyHa rojayambe MUKpOTaacHe aHTCHE;

oIpenu BpeaHocT paaujyca OpeHesoBe 30He U KIHPEHC
(clearance);

ozpenu ryouTKe y cioboarom mpocropy 3a LOS;

onpenu Upfade denunr 3a 3a1ati pagno JIMHK;

MOHTHPA JIOIATHY ONPEMy 3a 3aLLTHUTY OJf IPEHAIOHa U yJ1apa
rpoma;

W3BPIIN IPOpadyH HUBOA CHATe 3a 331aTH PaJu JIMHK;

onpenu Mapruty deauHra;

W3BPIIY NMPOpavdyH HUBOA CHT'HAJNA Ha mpenaju u npujemy (Link
Budget);

W3pajy popadyH pPajauo peliejHe Be3e 3a Ae(HHUCAHH
MPOjEeKTHH 3a/aTaK;

ypaJu MpOjeKTHH 3aaTakK;

BEXBE:

YcMepaBame anTeHa (y IOJI0XKa] 3a IPUjEM U/ EMHTOBAmbE
HajKBAJIUTETHU]ET CUTHANA);

OO0pana kpajeBa aHTEHCKUX KabJI0Ba 1 MOHTa)Ka aHTEHCKUX
KOHEKTOPa,;

Edexrusna n3pauena cuara (ERP), epexkriBHa n3orpornHa upauena
cHara, nojam dBm, dBi, dBd;

[IpopauyH jaunHe mojba ycMepeHe aHTeHe 3a OAroBapajyhy BpeaHOCT
JIOOMTKA aHTEHE;

IIpopauyn cuare OMNI aHTeHe y 0JJHOCY Ha 3aJaTy peajHy
yCMepeHy aHTeHy ca oAroBapajyhum mo0HTKoM;

IToBe3nBame KOHTPYKTHBHHUX JIEJI0BE MapaboIMyHe aHTCHE 1
onrosapajyher ka0 3a wYy;

ITpopauyH edeKTHBHE NOBPIIMHE MHKPOTaJaCHE aHTCHE;
ITpopauyH nojayama MUKpPOTaJIaCHE aHTEHE;

MoHTaxa onpeMe 3a 3alUTUTy O] yAapa rpomMa (MOHTaXa OJ[BOJTHUKA
MpeHanoHa, POMOOPAHCKUX LIHJBAKA, ...);

OnpehuBame BpegHocTH panujyca OpeHenose 30He M KIUpEHCa
(clearance);

OpnpehuBame ryoutaka y cio00ZHOM NMPOCTOPY Kaja MpefajHUuK |
npujeHuk umajy jacay LOS (Line-of-sight);

OpnpehuBame Upfade ¢penunra 3a 3agatu paauo JHHK;

ITpopauyH HHBOA CHAre 3a 3aJaTH PaJuo JIHHK;

[TpopavyH HHBOA CHTHAA HA TIPelaju U IpHjeMy 3a 3a1aTy Op3uHy
HPEHOCa Y KaHAIy 3a PaJyo JIMHK;

OnpehuBame Maprute denuHra 3a JaTy BpeJAHOCT HHUBOA Ipara
NpHUjeMHHKA y3 3aaTy BpeIHOCT BepoBaTHohe Ourcke rpenike (BER)
MHKpPOTAJIACHOT JINHKA,;

IIpopauyH HUBOaA cUTHANA Ha TIpenaju u npujemy (Link Budget) 3a
3amaty Op3MHYy NpeHoca y KaHaly 3a PaJyo JHHK;

U3pana mpojeKTHOT 3aJaTka Pajno peliejHe Bese ca oaroBapajyhum
pernieTuTopuMa U3Mel)y Ba rpajia y Haioj 3eMJbH.

Kibyunu nojmoBu: Paguo TK cucrem, npoctpupame paauo tanaca,
aHTeHe, PaJAno-PeliejHd CUCTEMHU, MUKPOTATACHHU JIMHK, [10Be3uBame
W ycMepaBambe aHTeHa, ofpehiBame HajBaXXKHUjUX TapaMeTapa
6e>1<1/1q1-[or CHUTIHaJia, MUKTOTaJIaCHU JINMHK

CaTeJINTCKH CHCTEMH

HaBe/Ie BPCTE CaTeINTa ¥ BbHXOBE KapaKTePHUCTHKE;
o0jacHH IPHHIMIT pajia CaTEIUTCKOT CHCTEMa;

onme JlomepoB edekar, mponaraioHo Kammbewe i handing-
off;

ITojam 1 BpCTe caTenuTa;
brok 1mema caTenuTcKor cucTeMa, PUHIMI Paja;
JomutepoB edekat, mpomarainoHo Kammbeme, handing-off;




AQHAJIM3KMPA BUILIECTPYKE IPUCTYIIE CATEIUTY;
HaBeJIe IIPUHIINII pajia, BPCTE U KapaKTEPUCTHKE CATEITMTCKIX
TeneoHa;

o0jacHM IpUHIKT paja riuodanHor mo3unuoHor cucrema (GPS-

a);

OJIpeJId BPEHOCT MPOMAraliioOHOTr Kalllihemha 3a oJpeljeHy BpcTy
caresnTa;

Tlopeheme 3emarbecko 6a3HUX KOMYHUKAIHja M CATETUTCKUX
KOMYHUKaINuja;

Bumectpyku IpUCTyH caTesury;

Carenurcku TeneoHN — BPCTE U KapaKTEPUCTHKE;

GPS- rinobaaHu MO3UIUOHHN CHCTEM,

BEXBE:

OppehrBamB BpeAHOCTH TMPOTATallMOHOT Kalllkhemba 3a oapeheny
BPCTY CaTeJINTa; N3a00p BPCTE CaTeIMTa HAa OCHOBY 3a/laTe BPEIHOCTH
HPOTIaranioHOT Kallbeha.

Kibyunu nojmMoBu: Bpcre carenura, 610K 11eMa M PUHIMI pajia
CaTEeNIUTCKOT CHCTEMa, BUIIECTPYKH MIPUCTYII CATEINUTY, CATETUTCKI
teneponu, GPS- riobGanHu MO3ULIKMOHU CUCTEM, IPONAralliOHO
KalllFbeHhe

Bexuunu cucremn

pasiuKyje BpcTe OC)KUYHOT IPHUCTYIIA U BbUXOBE
KapaKTePHUCTHKE;

pasznukyje FWA cucteme npema npuMeBeHUM TEXHHKaMa
BHUIIECTPYKOT MPHCTYNa;

HaBezie Kapaktepuctuke WiFi Oexudne Mpexe (CTaHzapa Ha
KOME C€ 3aCHUBA);

objacan mpuHIMn paga WiMAX texHonoruje;

o6jacan npuHIun panga OFDM MynTHIUIEKCHUX CHCTEMa;

U3BPILH CHEKTPAITHO CKEHUPAE PACIIONOKUBUX KaHAIA;
koHurypumie WiFi repeater-e m mesh router-e Ha cTpaHu
KOPHCHHKA;

[paty IPUMEHY Mepa JIMYHE 3allITHTE;

OMUIlIe 3HAYaj MPOIKCAHNX Mepa 0e30eAHOCTH U 3ApaBiba HA
pany;

OMUILE OCTYTAE IPU HACTAHKY MTOBPE/a H3a3BaHUX
CJICKTPUYHUM YapOM;

CaMOCTaJIHO, OJI'OBOPHO, YPEIHO U MPELU3HO 00aBJba MOBEPEHE
TIOCJIOBE;

e(prKacHO IUIaHKPa, OPraHu3yje BpeMe;

YCHEIIHO yIpaBJba HPOLECOM YUeHa,;

UCII0JbaBa MO3UTHBAH OJTHOC NIpeMa (yHKIIHOHAIHOCTH 1
TEXHUYKOj UCIIPaBHOCTHU OIPEMe KOje KOPHCTH;

MIPOMOBHILIE IPUHIUI eduKacHOT Kopuiihema eHepruje;
JIETIOTBOPHO KOMYHHIIMPA HA MaTEPHEM U j€THOM CTPAHOM
j€3HKY Y MPOGhECHOHATHOM KOHTEKCTY

Bpcre 6exununor npucryna: ¢puxcHu 6exnann npuctyn FWA (Fixed
Wireless Access) M IIMPOKOIIOjaCHU OSKMYHHU MPUCTYTI;

WiFi (Wireless Fidelity) 6exxuuna JOKaTHa pauyHapcKa Mpexa,
crangapa IEEE 802.11;

Kapakrepuctuke u npunnun paga WiMAX(Worldwide
Interoperability for Microwave Access) TEXHONOTHje;

OFDM (Orthogonal Frequency Division Multiplex) myntuminexcan
cucremu 1 OFDMA npuctym.

BEXBE:

CrieKTpanHO CKeHUpame OCKUIHAX KapTUIA, UCIIPTABAHC
CIIEKTpOrpama;

Be)XHYHHU IPHUCTYIT CepBUCHMA Ha CTPaHK KOPHCHUKA (KOHHTypalija
CPE pyrepa, WiFi access point, SSID, security/encryption, WiFi
channel & frequency, IEEE standards WiFi repeater-u, mesh routers).

Kibyunu nojmoBu: ®ukcuan 6exuyann npuctyn FWA, WiFi
(Wireless Fidelity) 6exxn4Ha JIOKaTHa padyyHapcKa Mpea, CTaHAap.
IEEE 802.11, OFDM mynrtumiekcuu cucremu 1 OFDMA npucryi,
CIIEKTPAITHO CKEHHUPahe, OIKHMYHU NMPUCTYIT HAa CTPAHU KOPUCHUKA




e TIpaTH HHOBaNHje y 00JacTH TEIEKOMYHHKALHN]ja;
e HCIOJbaBa Jby0a3HOCT, KOMyHUKATHBHOCT U HEHAMETIJBUBOCT Y
OJJHOCY IIpeMa KJIHMjeHTUMA.

4. YIIYTCTBO 3A JTUJAKTHYKO-METOJUYKO OCTBAPUBAIGE ITPOTPAMA U OHEIUBAILE

IMpunukoM pelnasalyje HACTaBe KOJ yUYEHHKa pa3BHjaTH CBECT Ja YCIEIIHO yMpaplbajy MPOIECOM yuema, yHanpelyjy CBOjy Kapujepy ¥ KOMIETeHIHje Ha OCHOBY
COICTBEHOT HUCKYCTBa, capa/ihe ca konerama u npahema HHOBaIHja y 001aCTH TeIeKOMYHHUKAlIYja, a UCII0JbaBajy HHUIMjaTUBHOCT U IIPEy3UMIBUBOCT y pay, Aa UCIIOJbaBajy
Jby0a3HOCT, KOMYHHKATHBHOCT, HEHAMETJBUBOCT U (BJIEKCHOMIHOCT y OJHOCY MpeMa capaiHWinMa, HaapeheHNMa W KIMjeHTHMA, 1a TPOMOBHIINY BPEAHOCTH Capaimbe y
npo(heCHOHATTHOM M )KHBOTHOM OKpPYXKCEbY U JIONPHHOCE KYJITYPH yBakaBarba U Capajiibe, 1a UCII0JbaBajy OJrOBOPaH OJHOC IIpeMa 3[paBJby M 3aIUTUTH OKOJIMHE U CIIPEMHH
Cy IIa ce Ha TOM II0JbY aHI'a)XYjy U Ja HHTEPIPETHPajy Baxkehe peryaaTopHe akTe y Be3H ca 3allTHTOM KHBOTHE CPEIUHE.

O0aunm Hacrase: Teopujcka HacTaBa U BexOe
Ionena na rpyne: Onesseme ce JeIn Ha IpyIie Ha 4acOBUMaA BEXKOU
MecTo peanu3anuje HacTaBe: Teopujcka HacTaBa ce peausyje y yuHoHHIH. BexoOe ce peann3syjy y KaOUHeTy (WM KOA TOCIOaBIa Y CIIy4ajy AyalHOT MOJIENa HacTaBe).
IIpenopy4enu 6poj 4acoBa no TemMama:
o Panuo tenexomykanuonu cucremu: 18 yaca reopuje, 57 yacoBa Be:xxkOu
e CatenuTcku cuctemu : 6 yaca Teopmje, 3 yaca Bexon
o bexununu cucremu: 10 yaca teopuje, 8 yacoBa Be:xxOu

Iporpamcku canpxaju Cy OpraHM30BaHH y TeMarcke nenuse. [Ipu u3pany onepaTHBHUX IUIaHOBA NMOTPEOHO je reduHMcaTH Opoj YacoBa 3a CBaKy TEMATCKy LEIUHY, Tj.
JIMHAMMKY paja, Bojgehu padyHa Jja ce He HapyIIH LIeJIMHA HACTaBHOT MPOrpaMa, OJHOCHO Jla CBaka TeMa Jo0uje afeKBaTaH MPOCTOp U Jia ce IUIAHUPAHU LIMJbEBH U UCXOIH
npeaMera octape. IIpriIMKoM IUaHMpama Tpeba UMaTh y BUIY Jia je ydemwe, Kao ¥ (OpMHpame CTaBOBA M BPEAHOCTH, KOHTHHYHPAHHM IIPOLIEC U Ja je pe3ynTar je CBHX
aKTHBHOCTH Ha YaCOBHMA PEalN30BAHHMX PA3IMYUTHM METOACKUM IPHCTYNOM, KopuinhemeM HHpOpMannja n3 pa3InduTHX U3BOpA, IPE3eHTOBameM Beher Opoja peanHnx
IpYMepa U Y3 aKTHBHO ydelnhe ydeHHKa.

Ha noyeTky cBake TeMe y4EeHHKE YIO3HATH ca [IMJbeBIMa U UCXOJMMa HAacTaBe, OJHOCHO Yuea, IVIAHOM pajia U KPUTEPUjyMOM M HAaUHMHHMA OLICHHBaba.
JluckyTyjere ca yueHHIIMMa O lHXOBUM HCKYCTBHUMA Ha OBY TeMy. IInTajTe uX IITa je 3a BUX MPEeICTaBbajy OC)KIMYHE KOMYHHKAIIUje, YeMY CIIy)Ke; U3 Yera ce cacTtoje; a Ju
KOpHCTE HEeKy 0] mocTojehnx OeWIHIX Mpexa.

VY temu Pagmo TejeKoOMyKAIMOHH CHCTEMH YYCHHKE YIIO3HATH Ca II0JMOM Pajno KaHaia, MozenoM paano TK cucrema, CrieKTpoM pajiio CHrHall U PacIiooXHBUM
(pexBeHIjcKUM orice3uMa.O0paauTu MOAeIy paJHo Tajlaca M MojaBe MPUIMKOM BHXOBOT IPOCTHpama Kpo3 arMocdepy, deausr, nojam dpeHenoe 30He, MpoHaraluoHo
ryOutke (ycien Kullle, CHera, Iojapu3aluje paauo Tanaca, (peKBeHIMje CUTHaja...). YIIO3HATH YYCHHKE ca II0jJMOM MMKpPOTAjaca, OjMOM U yJOTrOM aHTEHE Y OeKHYHOM
npeHocy, Bpcrama u napamerpuma anteHa. O0jacHUTH Pajno PeliejHU CHCTEM, YJIOTy PEHeTHUTOpa y HhHUMa, MUKpOTallacHe JINHKOBE, 110jaBy MHTepdepeHunje y 0e)KnaHOM
IpeHocy U (PpPeKBEHNUjCKO IUIaHupame IuHKoBa. O0jacHMTH oppehuBame Makcumyma uHTepdepeHTHHX HuBoa cHare (threshold-to-interference - T/I) 3a pazmuamre
¢dpexsenmuje n3melhy npenajHuka (o yTHIAjeM MHTEpEepeHIrje) U MocCMaTpaHuX HpujeMHuka. Ha BexxOGama ydueHmke oOydYUTH BEIITHHM INOCTaBJbama M yCMEpaBarmba
pa3IMYMTHX TUIOBA aHTeHa. J[eo mcxona BeXKOW peann3oBaTH y BHIY pauyyHCKHX BeKOM 1a OM ce pe3ynTaTd ynmopequiy ca M3MEPEeHHM IOJaliiMa Ha PeTHUM MepemuMa
(M3padyHa cTETeH KOPUCHOT [I¢jCTBa aHTEHE HA OCHOBY CTPYje y aHTEHH, OTIIOPHOCTH 3pauckha  ryONTaka y aHTeHH; H3pavyyHa jadrHy 110Jba YCMEpPEHEe aHTeHe 3a oAroBapajyhy
BPEIHOCT NoOUTKa aHTeHe; u3padyHa cHary OMNI anTeHe y ofgHOCY Ha 3amaTy pealHy yCMepeHy aHTeHy ca OAroBapajyhuM moOMTKOM; M3padyHa €(eKTHBHY HOBPIINHY
MHKpOTaJIaCHE aHTEHE; U3padyHa [10jayar-e MUKPOTAIACHE aHTeHe 3a oJpel)eHy BpeJHOCT YCMEPEHOCTH U IPOPAadyHaTH CTENCH KOPUCHOT A€jCTBA; OJPEeIH BPEAHOCT paaujyca
OpenenoBe 30He U knupeHc (clearance) 3a myrtamy mupektHe BuisbuBocTH (eng. Line-of-sight-LOS) n3mely npenajuuka u npujeMHHUKa; Ofpean TyOUTKe y cl000THOM
mpocropy 3a LOS xana npenajuuk u npujeMHuk nmajy jacay LOS (Line-of-sight); onpenu Upfade enunr 3a 3agatu paano JWHK; H3BPIIXA IpOpadyH HABOA CHAre 3a 3aJaTh
paju JIMHK; OJIpeIy MapruHy (GeAnHra 3a qaTy BPEJHOCT HUBOA Mpara MpUjeMHHKA y3 3a/iaTy BpeqHocT BepoBaTtHohe 6utcke rpemike (BER) MUKpoOTanacHOT JIMHKA; H3BPILIH



TpopadyH HUBOA CHTHaNA Ha npexaju u npujeMy (Link Budget) 3a 3amaTy Op3uHy mpeHoca y kaHaTy 3a paauo JIMHK). FIcXo/ mpopadyH paano pesejHe Be3e peaan30BaTH Kpo3
IPHjEKTHH 3aJaTaK ca oaroapajyhum peneruroprma (M3Mel)y aBa rpajia y Haioj 3eMJbH) 3a jeJHOT WK TPYIy YICHHKA.

VY Temu CaTeJIMTCKH CHCTEMH 00paJUTH BPCTE CaTeNnTa, OJIOK IIeMy CaTeIMTCKOr CHCTeMa U NPUHIHUI paja, Jlomiepos edekar, MponaraiuoHo Kammeme, handing-

off, BumecTpykn mpuctyn carenuty, caTenutrcku teiaedor u GPS- rmobamHu mo3nmuoHH cucTeM. BexOy oapehuBama BpeIHOCTH MPOIMAralldOHOT Kallkbema 00paguTu
padyHCKH J1a OM ce pe3ynTaTé yIopeauin ca H3MEPEeHNM MOoAaIMa Ha PETHUM MepemhHiMa.
V remu Bexxnunu cucremu objacauTtu ¢ukcHu 6exuunu npuctyn FWA, WiFi (Wireless Fidelity) 6exununa nokanny padyHapcky mpexy, cranaapn IEEE 802.11, 6exudnun
komyHuKanmonu cucreM, OFDM myntuminekcan cucremu 1 OFDMA npuctyn. Ha Bexx6aMa 00pauTH CIIEKTPaTHO CKEHUPAE PACIIONIOKUBUX KaHalla H OSKUYIHU TPUCTYTI
cepBUCHMA Ha CTpaHu KopucHUKa (koHurypanuja CPE pyrepa, WiFi access point, SSID, security/encryption, WiFi channel & frequency, IEEE standards WiFi repeater-u,
mesh routers).

Besx0e Tpeba opraHM30BaTH TAKO YYSHHK HMa J0BOJFHO BPEMEHA Ja 3aBpIIM NpeaBuheHe akTHBHOCTH. HEonxoHO je MUHUMYM J/iBa ITyTa Y TOKY IIKOJICKE T'OJIMHE
NPEeBUACTH YBEXKOaBambe M MOTOM MPOBEPY CTCYCHMX NMPAKTUYHMX BEIITHHA. YuYeHHIH Tpeba Ja BOAE JHEBHHUK BEXKOH, MM KOPHCTE MPAKTHKYM 3a BexOe y kojuma he
YIIUCHUBATHU pe3ysiTaTe Mepema, IPTaTH KapaKTePUCTUKE U YHOCUTH 3aKJbyUKe, a OLCHhUBAabe THEBHUKA BeXOH je 1eo (opMaTHBHHX npahema HanpeaoBama yuYeHHKa.

Ipu peanusauuju Be:xOM HACTABHHUK, KOJIHMKO je TO Moryhe, Tpeba 1a Kperpa ¥ OCMHILbaBa MPOOJIEMCKe CUTyaldje Koje ce y pealHiM yCJIOBHMA paja MOTY I10jaBUTU Ha
TepeHy, MOACTUYE U yCMEpaBa YUCHHKE 33 FbUXOBO PEIlaBarbe.

HacraBae cazmpxaje je HEOIXOAHO peann30BaTH CaBPEMEHHM HAaCTaBHUM MeETOJiaMa M CPeICTBMMA, IPH YeMy Tpeda HacTojaTH Ja YYeHHIH OyIy OCIOCOOJbEHH 3a:
CaMOCTAJIHO TIPOHAJTAXKEbE, CHCTEMaTH30Babe U Kopuiheme HHpOopMalija U3 pa3InuUTUX U3BOpa (HIIP. CTpyUYHE JIUTepaType, MHTEPHETa, Yaconuca, ylioeHHKa, KaTaiora. . .);
BU3YEIHO ONaXame, Hopeheme 1 ycrocTaBibame Be3a H3Mely pasIiuuuThX caapxkaja (HIp. MOBE3UBAkE CaapKaja MpeaMeTa ca CBaKOJHEBHUM HCKYCTBOM, CaJipKajiuMa JPyTUX
HpeaMeTa | JIp.); THMCKH paJi; CAaMOIPOIIEHy COIICTBEHOT 3Hamba 1 Halpe[0Barba; MPE3eHTAIN]y CBOjHX paJioBa ¥ IPYITHUX IIPOjeKaTa U e(UKacHy BH3YEIHY, BepOaIHy U NHICaHy
KOMYHHKAIIH]y y3, KaJia je TO MoTpeOHO U 0JroBapajyhy apryMeHTamujy.

HacraBy peanuzoBati ynoTpe6oMm 1mTo je Moryhe Bullie BU3yeIHUX caapixkaja (LpTexka, CIuKa, OJIOK 1iemMa, BUjieo Matepujaia ...). Hacrojatu aa ce cagpikaju peanusyjy
MOKa3uBameM (I[PTEXkKa/CIINKe) eleMeHaTa KOju Cy IpeaMeT o0pajie ca OIMCcOM BUXO0BE yIore U no3unyje. Tpeda HHCUCTUPATH Ha TTO3HABAY KOHIENITA/CTPYKTYpE, TIO3UIIH]je
U yJore ejleMeHaTa CHCTeMa OeXHYHUX JIOMyHHKallMja, Kao ¥ Ha yNoTpeOM CTpydHe TepMHHOJIOTHje y pasroBopy. Ca ydeHHIMa Tpeba JHCKYTOBAaTH O CIMYHOCTUMA U
pasnukama u3Mely pasIuuuTHX TUIOBA OEXNYHHUX CUCTEMA M HAYMHY HUXOBOT paja. JIMCKyTOBaTH U O TPEHIOBHMA Y OBOj 00JIaCTH.

Ha kpajy, notpebHO je natu mro je Moryhe BUIlle MpUMepa U3 peaTHOT KOHTEKCTa 3a Pa3IMuUTe TUIOBE OS)KUYHUX MPEka W TUCKYTOBATH O HUMA Ca yUCHHUIIUMA.
HacraBHe canpikaje je Moryhe U3BeCTH U KPO3 HCTPaKMBAuKy, MPOOJIEMCKY WM IPOjeKTHY HACTAaBY y KOjOj OM YYEHHMIIM CaMOCTAJHO, Y Mapy WM IPYNH PaJiid Ha OIHCY
onpeheHor Tuna GeUIHOT CUCTEMa /WY NIPUHIUIIA paja.

CreueHa 3Hama Cy BeoMa OUTHA YUCHULMMA y IIPAKTUYHOM pajy U CTPYYHOM OCIOCOOIbaBaIbY.

Vicxonu Koju ce 0JHOCEe Ha IPHUMEHY Mepa JIMYHE 3alITHTE, IPONUCaHnX Mepa 0e30eHOCTH U 37paBiba Ha pajy; OpraHHU3alljy BpeMeHa, aKTUBHOCTU U 00aBJbame
IIOCJIOBA; YIPaBJbahe MPOLECOM y4eHa; 0JHOC IpeMa TeXHHYKOj UCIPAaBHOCTH olpeMe; epHKacHO Kopuinheme eHeprije; KOMyHHKAIMjy Ha MaTePHEM U CTPAHOM je3HKY Y
npoecroHaTHOM KOHTEKCTY; npahieme nHoBalMja y 001acTH TeJIeKOMyHHUKAlja M KOMYHHKAILKjy ca KJIMjeHTHMa OJIHOCE ce Ha cBe TeMe. [Ipu ocTBapuBamy OBHX MCXOJa
KOPHUCTHUTH NpaTelly TeXHHYKY JOKYMEHTaLH]y, Tj. YIIyTCTBa 38 MHCTaJIUpame H Kopuuiheme ornpeMe U MyLITalke CUCTeMa Y pajl. YIIO3HATH YUSHHKE ca 3aKOHUMA, TPOITHCHMA,
CTaHJapuMa U [PaBUIIMa y 00JIaCTH U3Tpaihe OCKUUHUX TEICKOMYHHUKAIMOHUX CHCTEMA, T MPAaBHIIHMKOM 3allTUTE Ha pajly, Mepama 3alliTHTe Ha pa1y (3alITHTHA OlpeMa,
3allTHTa Ol CTPYJHOT yJaapa, MeXaHW4KUX MOBpena, ...) Yka3atu Ha Moryhe mpoGiiemMe KOji ce MOT'y MOjaBUTH YCJIe/l HEOIITOBAakA U/UITH HETIPUAPIKaBaha UCTOT.

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA

@dopMaTHBHO OLEeHUBakE, Ka0 MoJel Ipahiea HalpeaoBaba YUeHHKa, ce OJBHja HA CBAKOM 4acy M CBaKa aKTUBHOCT je 100pa NpHiIMKa 3a IPOLEHY HalpeaoBama U
naBambe nosparHe nHpopmanuje. [Tocturayha yuenuka je Moryhe BpeJHOBaTH Kpo3: akTHBHOCTH Ha 4yacy (Tj. IIpoLiecy yuera); MOCTaBIbatbe MUTaba H/UITH JaBabe OAr0BOPa
y CKJIaJly ca KOHTEKCTOM KOjH ce 00jallimbaBa; U3pajy 3aaTaka, HICTPaXKUBAUYKUX IIPOjeKaTa U CIL.; IPe3eHTOBabE CaiprKaja; IOMOh ApyroBUMa U3 0JleJbeiba y LIUIbY CaBlIa/laBatba
rpajJuBa H CiL.

Ha xpajy cBakor yaca iy akTUBHOCTH 00aBE3HO MOXBAIUTH YUYEHHKA 32 OHO IITO j€ MOCTUTa0 U JaTH My MpENopyKe LITa joir Tpeda aa ypaam.



TToTpeOHO je ocMHCIUTH BUILIE THIIOBA PAa3IMIUTHX aKTHBHOCTH Ca MPOAYKTHMA Pa3IMUUTOT HUBOA CII0KEHOCTH U YTBPUTH OYEKUBAHE MCXOJIE, a IPeMa lHMa U KPUTEPHjyMe
BpE/IHOBamA.

IIpenopyyeHe npojeKTHe AKTHBHOCTH*: Y TOKY LIKOJICKE T'OJJMHE OPraHU30BATH J[Ba POjEKTHA 3a/1aTKa, 10 jelaH Y IPBOM H APYroM MOJTyroAUmTy. [IpHinkoM miiaHupama
HPOjeKTHUX 3alaTaka BOAUTH pauyHa o cieznehem:

®  YUCHHKE [OJICJIUTH Y Mate TUMOBE;
y jJeTHOM TUMY je 10 4 yYeHUKa;
¢dopmuparn oxrosapajyhu 6poj TemMa MpojeKTHHX 3a/1aTaka Haclpam Opoja THMOBA;
OpraHn30BaTH UCTPAKMBAYKU paJi yUSHNKA HA TEMy MPOjEeKTHOT 3ajaTKa, a IpeMa IpenopykaMa 3a peajin3alyjy HalpeIHUX TEXHHKA yuera U IPOjeKTHe HaCTaBe;
y4YEeHHIMMa IaTH JOBOJHHO BPEMEHa J1a 00pajie TeMy IPOjeKTHOT 33/1aTKa;
y OIlepaTMBHOM IUIaHY paja IpeIBHACTH oArosapajyhn 6poj yacoBa 3a IPe3eHTOBAkE MPOjeKTHUX 3a7aTaka, IPUMEHOM CaBPEMEHUX METOJa HallpeAHOT ydema I
MYJITHME/INjajiHe OIpeMe;

*[IporpamMom mpeaMeTa MPEnopPyIEHO je 1a MPOjeKTHH 3afanu Oyay y Be3u ca TeMaMma, ajli HACTABHUK MOXeE y capaJibu ca yUYeHUIIMa N3a0paTH U HeKe Jpyre TeMe
KOje Cy y Be3H ca I[IJbeBUMa IIpeIMeTa.

IlocebHy maxkxmy oOpaTHTE Ha YaCOBMMA Ha KOjHMa TOCTY]jy CTPYUYHhal U3 MOjeMHUX 00JIaCTH, BpPEIHYjTE aKTUBHOCT YUCHHKA KOjU MIOCTABJbajy MUTakha U aHATUTUIKH
pasroBapajy.

CyMaTHBHO OIICHMBALE CE MOXKE H3BPIINTH HA OCHOBY IOAATaKa MIPUKYIUBEHUX (POPMAaTUBHUM OLICHHBAhEM, Pe3yJITaTa/pelenha IpoOIeMCKOT M CEeMUHAPCKOT pajia,
YCMEHHX MPOBEpa 3Hamba, KOHTPOJIIHUX U JOMahuX 3ajaTaka, TECTOBA 3Hama, KPO3 MPOLIEHY HUBOA CABJIAIAHOCTH CTEYECHUX NPAKTHYHUX BEIUTHHA U ci1. HauuH yTBphuBama
CYMaTHBHE OLICHE YCKJIaJUTH Ca HHMBHIYaJHIM OCOOMHAMA YUCHHUKA.

IIpenopyke 3a onemHBambe NPUINKOM peaan3alyje HacTaBe NpemMa JyajJHoM Mojesy 06pa3oBamba

HacraBHuk — koopaHHATOpP y4ema Kpo3 pajg nMa jacHy, OTBOPEHY U O1aroBpeMeHy KOMYHHKAIH]y ca HHCTPYKTOpUMa ofpeleHux of cTpaHe MOCIOAAaBIa y IOTIIeRy
IUIaHUpakba HaCTaBe, aKTUBHOCTH U MCXO0Ja, Kao U npahierma akTHBHOCTH YYECHHKA.

HacraBHUK — KOOpAMHATOp y4ema KpO3 paa M HMHCTPYKTOp 3ajenHo yTBplyjy Kpurepujyme 3a QopmaruBHo mnpaheme ydeHHYKHX mnocturHyha, Bpiie
olepanMoHaIN3aIM]jy UCX0/[a U ITAHUPajy CYMaTHBHO OoLemhHBame. DOpMaTHBHO OLEHHBAmE j€ OCHOBHU METO] IIPOIEHE JOCTHTHYTHX U OCTBAPEHHX HUCXO0/a 32 yIEHUKA KOjI
y4H KpO3 paj.

HacraBHUK, y capajiibyl ca MFHCTPYKTOPOM, CacTaBjba JIMCTY 32 BPEIHOBAE KOjy HOIYHaBa HHCTPYKTOP.

HacTaBHUK KOOpAMHATOp y4YeHa KpO3 paj M HMHCTPYKTOpP, HA MOYETKY ILIKOJCKE I'OJMHE WM Ha MOYETKY TeMe/MOJyJia yNO3Hajy YYEHHKE ca KPUTEpHjyMHMa
(hOpMaTHBHOT ¥ CyMaTHBHOT OLICHHBambA.

HMHcTpyKTOp HMpaTH aKTHBHOCTH y4YeHHKAa KO/ IOCJ0JaBIa, HA OCHOBY YTBpleHHX KpHTepHjyMa M 0 ToMe 0.1aroBpeMeHO 00aBelITABA HACTABHHUKA —
KOOPAMHATOPA y4ema Kpo3 paj.

HacTaBHHK KOOpPIMHATOP yuerma Kpo3 paja ¢opMHpa CyMATHBHY OLEHY 3a CBAKOI' YYCHHKAa Ha OCHOBY yHampel yTBP)EHHX KpUTEpHjyMa U y capalibd ca
HWHCTPYKTOPOM, y3uMajyhu y 003up crieninUIHOCTH pean3anije HACTaBHOT Mpolieca KO MOCIO0aBIa.
[Mpenopy4yje ce 1a yueHHIH, KOju ce 00pasyjy npema JyalHOM MOJIeNy, BOJie THEBHUK MpaKce, y OOJIMKY KOjH IPeropydyje HaCTaBHUK — KOOPANHATOP ydera Kpo3 paj 1
MHCTPYKTOP a y KOjH YHOCE OITMC HM3BPLICHUX PaJoBa U CBOja 3allaxama.



IToxesrsHO je ce ma ce HakOH ozapeleHe IeIMHE WIKM MOJyJA OpraHHU3yjy IPOBEpe CaBlaJaHOCTH IMPAKTUYHHUX BEIITHHA KOjHMa OW IPHCYCTBOBAIH M HACTaBHUK —
KOOPJIMHATOP y4ueHa KpO3 pajl U MHCTPYKTOp. M1300poM alleKBaTHHX M KOHKPETHHMX NPAKTUYHUX 3aJaTaka ce MepH HUBO JOCTUTHYTOCTHU IJIAHUPAHUX MCXOZA BEIUTHHA 3a
n3abpaHy MOy WITH LETHHY.

OuemMBame YUeHHKa ce OfiBHja y ckiaay ca [IpaBHiHUKOM 0 ouemuBamy. [1oTpeOHO je, Ha MOYeTKy LIKOJICKE TOJUHE, YTBPIUTH KPHTEPHjyMe 3a olemuBame (y
ckiany ca [IpaBUITHUKOM O OLCH-MBamY), IPBEHCTBEHO 33 CyMaTHBHO OLCHHBAKE M Ca HUMa yINO3HATH ydeHHKe. CyMaTHBHO OLICHHBAKE CE MOXKE M3BPIIUTH HAa OCHOBY
(hopMaTUBHOT OLICHHUBaKka, YCMEHOT M3Jarama rpaanBa, (15-To MUHYTHHX) TECTOBA, MCTPAXKUBAYKOT, MPOOJIEMCKOT WM IMPOjeKTHOT 3agaTka u ci. HauwH yTBphuBama
CyMaTHBHE OIleHE YCKJIQJIUTH Ca HHANBHUIYaTHIM OCOOMHAMa YYEeHHKA.



Ha3zus npeamera: CUCTEMUA TEXHUYKE 3AIITUTE

1. OCTBAPUBAIbA OBPA30OBHO-BACIIMTHOI' PAJIA - OBJIMLIUA U TPAJAILE

HACTABA

PA3PE]]
Teopujcka HacTaBa Bexoe IIpakTryna HacTaBa

ITPAKCA YKVYITHO
Hacraga y 610Ky

11 - - 68

30 - 98

Hamomena: y Tabenu je npruka3al ToguIIBHU (OH 9acoBa 3a CBaky O0OJIMK paja

2. HIUJBEBHU YUYEA:
Ocnoco0JbaBamke yUCHHKA 32!
- HHCTAITUPAbE M O/IP)KABAE PA3IMYUTHX THIIOBA CUTHAJIHO-TEICKOMYHHUKAIIMOHUX CHCTEMA;
- kopumheme MpojeKTHe U TEXHUYKE JOKyMEHTallHje;
- kopumiheme cTpydYHe TEPMHUHOJIOTH]E Y OBOj 001acTH;
- IPUMEHY CTaHJap/ia 1 IpoIuca y 0BOj 00IACTH;
- IPHMEHY Mepa 3alITHTE Ha paly, 3alITHTE 3ApaBiba U 3aIITUTE KHBOTHE CPEIIHHE;
- OJIFOBOPHO M3BPIIIABak-E MOBEPEHNX MY 3a/1aTaKa/TOCIOBA

3. HA3BUB U TPAJAILE MOAYJIA IIPEIMETA

Pen.op HA3UB MOAVYJIA Tpajame MoxyIa (4acoBm)
1 CucTeMu 3a JeTEeKIHjy U J0jaBy Hoxapa 49 (34+15)
2 ITpoTHBIIPOBANHY alapMHU CUCTEMHU 49 (34+15)

4. HABUBU MOAYJA, UCXOIHU YUYEA, IPEIIOPYYEHU CAJAPKAJU U K/bYYHHU ITIOJMOBHU CAJIPKAJA

HCTUTA UCIPABHOCT U3BE/ICHE HHCTANAIIH]E,
OTKJIOHH TPEIIKE U KBapOBE Ha MHCTANIAIIN]H;
MOHTHpA €JIEMEHTE CHCTEMA,;

MOBEXKE EJIEMEHTE CUCTEMa Y (QYHKIIMOHATHY LEIHHY;
MOBE)XE OCHOBHO M PE3EPBHO HAIlajarbe CUCTEMA;
IpOrpamupa CHCTEM IpeMa 3aXTeBY/CUTYaLHju;
TecTHpa (PYHKIIMOHATHOCT CUCTEMA;

OTKJIOHH IPEIIKe U HEHCIIPABHOCTH Y pay CUCTEMA;
JIEMOHCTPHpA MOCTYIaK PyKOBamba LEHTPAIOM;
JIEMOHCTPHPA OCHOBHE (PYHKIIH]E CHCTEMA;

HyIITa CHCTeM y paj (mpeaje Ha ynoTpedy).

Cucremu 3a IeTeKuujy
U 10jaBy NoKapa

NCcxoam MHNPENOPYYEHMU CAJIPKAJ / KIbYUYHHU TIOJMOBHA
HA3UB MOAYJIA [To 3aBpmeTKy MOayJia YUeHHK he OUTH y cTamy aa: CAJIP/KAJA
M3pay HHCTANAIH]Y (0KUYCHe/KaOIupame) CUCTEMA, Marepujai u onpema 3a u3paay WHCTATAIU]je CUCTEMa 3a ICTCKIIH]y

HoXxapa;
IIporunosxapHa neHrpana;

Jlerexropu/jaBipaun 1mokapa: TepMUUKH IeTeKTOpH/jaBbadun
(TepmoauepeHIMjalHE U TEPMOMAKCUMAITHH);

ONTHYKH JeTEKTOPH/jaBJbaul IUMa;

JluneapHu (JINHUjCKH) JETEKTOPH/jaBIbauH;
Jlerextopu/jaBibauy IIaMeHa;

Jerexropu/jaBbaun raca; Pyunu jaBspaun noxapa;

3By4HHU curHanHU ypehaju; CBeTIoCHH cUrHamHu ypehaju;
TTapanensn uHAMKaTOPH;

W3BpuiHy (KOMaHIHT) MOZYJIH;

Hanajame cuctema;




Kiby4HH NOjMOBH: IPOTHUBIIOKAPaHa allapMHa LEHTpaJla, jaB/badyl
noxapa, ypehaju 3a curHanmM3anujy, alapMHH [UIaH
e M3paau MHCTaNANHUjy (0XKHICHE/KabIHparme) CUCTEMA; Marepujan u onpema 3a U3pajy UHCTAJIAIM]je IPOTHBIPOBATHOT
e JCIHTA UCIIPABHOCT M3BE/ICHE HHCTAJIALH]E; AJIAPMHOT CHCTEMA,;
e OTKJIOHH I'pEIIKe U KBAPOBE Ha MHCTANAIH]H; AnapmHa uenrpana; [llludparop (koMaHHa TacTaTypa);
e MOHTHUpA €JICMEHTE CHCTEMA; Jerexropu/jaBpaun nposaie: PIR (nHdpa npeenn) nerekropn, MW
e TMIOBEXE EIEMEHTE CUCTEeMa Y (QYHKINOHATHY LEIHHY; (MuxporanacHu) nerekropu, Marnerau kontaktd (REED) 3a Bpara
e TIOBEKE OCHOBHO H PE3EPBHO HAIajame CHCTEMA; u npo3ope, erekrop noma crakna (GBD), [lerexropu BuGpanuja
e IIpOrpaMupa CHCTEM IIpeMa 3aXTeBY/CUTYalH]jH; (Vibro/Shock) 3a 3amTuTy Kaca u cedona, [lanuk Tactepu;
e TecTHpa (GYHKIHOHAIHOCT CUCTEMA; 3ByYHHM M CBETJIOCHH CHTHATM3AaLUOHN ypehaju;
e OTKJIOHH I'PEIIKE U HEUCIIPABHOCTH y paJly CUCTEMa; TpanchopmarTopu 1 akyMyJ1aTopcke OaTepuje 3a Halajame alapMHe
TpoTuBnposasm * /ICMOHCTPHPA MOCTYTAK PyKOBama CI/ICTeM.OM; LEHTpAJIC U JETEKTOpa;
ATAPMHH CHCTeMH e JIEMOHCTPHPA OCHOBHE (byHIquje cucTeMa; . ) . .
e IIyIITa CHCTEM Yy pan (mpenaje Ha ynoTpely); K/byynu mojmMoBH: anapma HeHTpana, JeTeKTopH mposaie, ypehaju
e OIMIIE CTPYKTYPY/KOHIIENT U YJIOTY CUCTEMA; 32 CUTHAJIM3ALH]Y,
e KOPHCTH CTPYyYHY TEPMHHOJIOTH]Y y OBOj 00JIacTH;
e KOPHCTH MPOjEeKTHY-TEXHHUKY JOKYMEHTALH]y Y paiy;
e IIPUMEHM Mepe 3alITHTE Ha pajy U 3aIUTHUTE 3]PaBiba;
e IIPUMEHH Mepe 3aLITHTE )KUBOTHE CPE/IUHE;
e MIPaBHJIHO KOPHUCTH ypehaje, anat u npudop;
e IIPUMEHH MPEMOPYKe 3a HHCTAAIH]y ONpeme;
e IIPUMEHH MPEMOPYKE 3a 3ALITUTY ONPeMe 01 HePABHIHOT
| pyKoBama; —

5. YIIVTCTBO 3A TMJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOT'PAMA
Ha moueTky Teme ydeHHKe YIO3HATH ca IMJbEBUMA M HCXOJUMa HACTaBe, OJHOCHO yUeHa, IIIAHOM pajia, HAUMHOM ITOHANIaka Ha YaCOBUMA y KaOMHETy NMPaKTHIHE
HacTaBe y CMHUCIY IIpUMEHe Mepa 3alllTHTe Ha pagy. YdeHHKe Takohe TpebGa yrmo3HaTH U ca KPHUTEPHjyMOM M HAUYMHUM OIlelhHBama. Ha moueTky HacTaBe ypaauTH IPOBEPY
HMBOA 3HaHba M BEIITHHA YYCHHKa, Koja TpeOa Jla MOoCIy’Ke Ka0 OPUjeHTHP 3a OPraHU3alMjy U €BEHTYalHy HHAMBULyalIM3allijy HAaCcTaBe.
O0aunu HacraBe: [IpaktuuHa HactaBa, HacraBa y Oioky
MecTo peanu3anuje HacTape: [IpakTiyna HacTaBa ce peanusyje y KaOMHETy MpakTHIHE HacTaBe, OJIOK HACTaBa IO JOTOBOPY MOKE M KOJ[ TOCIIO[aBIIA /COIH]aTHOT
napTHepa
IMogena Ha rpyne: Onesbeme ce AeNU Ha IpyIe
I[penopy4enn 6poj yacopa:
e CucTemHu 3a IeTeKIHjy U J0jaBy moxapa: 34 yaca npakTH4YHe HacTaBe H 15 yacoBa HacTaBe y GJIOKY
e [IporuBnpoBadHH allapMHU cCUCTeMU: 34 yaca MpaKTH4YHe HacTaBe U 15 yacoBa HacTaBe y 0JI0KY
Mopnynu HuCy MelyycoOHO 3aBHCHH, Ila Ce MOTY Peall30BaTH M YHOPEAO Yy Pa3IMYUTHM Tpylama, rma Opoj dyacoBa Tpeba NMpwiIarogutH Opojy pajHUX Helesba U
IUTAaHUPaHOM OpOjy YacoBa y IPBOM U JJPYTOM HMOTYTOAUINTY.
Peanuzanujy HacTaBe HOTpeOHO je OpraHM3aioHO YCKIAUTH ca KananuTeTuMa mkose. [Ipenopyxka je na To Oyzae y 610k yacosuMa (y Tpajamy 4 daca) CBake Ipyre Helesbe.



Tlpu u3paau onepaTUBHUX IUIAHOBA MOTPEOHO je neuHUCATH qUHAMEKY paja uMajyhin y BUIy Ja je yueme, kKao 1 popMHpame CTaBOBa M BPEJHOCTH, KOHTHHYHPAHU
IpOLeC U Ja je Pe3yiTaT je CBUX aKTHMBHOCTH HA YaCOBHMAa PEAIM30BAHUX PA3NUYUTHM METOJCKHM IPHUCTYIOM, KopuinhemeM MHpOpMaNHUja U3 pasIMulTUX H3BOpa U Y3
aKTHMBHO yuelhe yueHHuKa.

HacraBHe caapikaje je HEONXOIHO peai30BaTH KPO3 CHMYJAIH]jy LITO BHIIE CHTYyalldja U3 PEATHOT KOHTEKCTa Y KOjUMa ce yueHHIH Mory Hahu y cBom Oymyhem
nociy. Tpeba HacTojaTu n1a ydeHHIH Oyay OCIIOCOObEHH 3a: CAMOCTAIIHO PEellIaBame NPOOIEMCKHX CUTYallHja; IPOHANIaXKEmhEe, CHCTeMaTH30Bambe 1 Kopuihewe nHpopManuja
U3 Pa3IUYUTHX M3BOpaA (HIP. CTPYYHE JIMTEPaType, HHTEPHETa, Yaconuca, yOeHHKa, KaTajora. . .); BU3YEeIHO ONaKame, yCIOCTaBbambe Be3a u3Melhy pasIMunTuX cajgpkaja
(HIp. MOBE3UBaKE CajpiKaja MPEAMeTa ca CBaKOJHEBHUM HCKYCTBOM, CaIpiKajuMa IPYTHX MPeaMeTa U JIp.); TUMCKH pajl; CaMOIPOILIEHY COIICTBEHOT 3HAMba U HAlPElI0Bamba;
KOMYHHKaILH]jy ca capagHuiuma. [ToTpeOHO je miaHupaTH akTHBHOCTH KOje MOJICTHYY W3Tpajiiby MPAKTHYHUX BELITHHA KPO3 KOje Ce yUCHUIHM Tpebajy HaydUTH CTPIJBHBOM U
HPELH3HOM pajy.

Hcxone xoju ce ogHOce Ha KopuIiihiewhe CTpyyHe TEPMUHOJIOTHje ¥ TEXHHYKE JOKYMEHTAlMje, Ha MPHMEHY Mepa 3aliTHTe Ha pajy, 3alITUTE 3[paBjba U )KUBOTHE
CpelMHe Kao M Ha MPETopyKe 3a HHCTANAIN]y ONpEeMe U 3aLITHTY OIpeMe O] HEIPABIIHOT PYKOBamba peajn3oBat y oba moayna. IIpu ocTBapuBamby OBUX HCX0]a KOPHCTUTH
npatehy TexHnuky nokymeHTanujy (enri. Installer/User manual), ymyTcTBa 3a MHCTanupame U KopHIIheme onpeMe W IMyIITamke cucTeMa y paj, Baxehe 3akoHe, Mporuce,
CTaHZapAEe U NMPABWIHUKE Y 00JACTH M3rPajibe TENCKOMYHHKAIMOHUX Mpexa. YTIO3HaTH YYeHHUKE ca IIPAaBHIHMKOM 3alITHTE Ha pajy, MepaMma 3allTUTE Ha paay (3alTHTHA
orpeMa, 3aIITHTa Ol CTPYJHOT yJaapa, MEXaHHUKHX TOBpEAa, ...). YKa3aTh Ha Moryhe mpo0ieMe Koju ce MOTY MOjaBUTH ycliell HeTOIITOBAka H/WIH HENPUAPKABamha UCTOT.
YdeHnke yIo3HaTH ca CTpyYHOM TEPMUHOJIOTHjOM Y 0BOj obmactu (arp. PATEJI - nedununuja nojmosa).

HacraBy y 650Ky IJIaHHpaTH ¥ pealn30BaTH Ha KPajy CBaKOI MOJyJIa, OHOCHO Ha Kpajy paspena y Tekyhoj IIKoJICKoj roAuHH. Y OKBUPY HacTaBe y OJI0Ky, Kpo3 U3pay
pagHMX 3a/laTaKa U3BPLINTHU [IPOBEPY OCTBAPEHOCTH MCXOMA, @ HA Taj HAUYMH OMOT'YhHTH y4eHHIIMMA JOCTH3abhe IUIAHUPAHUX UCXO/a Y CIIy4ajy Aa TO HUCY MOTJIH Jia OCTBape
TOKOM IIKOJICKE TOJIMHE.

Ipunvkom peann3anuje HaCTaBe HACTOjaTH Jla Ce IITO BMILE Cajprkaja peaiusyje Kpo3 paj Ha PacHoJIOKHBO] ONPEMH, Y3 OCMHUIIUBABAMKE Pa3IMUUTUX CUTYalHja
(cueHapuja) U3 peaqHOr OKpYXKera, Kako OM YUSHHIM CTEKIM LITO je Moryhe BHIIE 3Hamba W BEIITHHA y pellaBamy mpobiiemMa. 3a peanu3alujy caapikaja, HoTpeOHO je
00e30e1TH TEXHUUKY JINTepaTypy U mnparehy TeXHHUKY TOKYMEHTAIH]y 3a CHCTEME KOjH Cy IPeAMET yuerha.

IIpnnukom peannzanuje HactaBe UcTahy BaXKHOCT MOIITOBamka 3aKOHA, CTaHAAp/a, IIPaBUIIa M IPOIIca Y OBOj 00JIACTH U yKa3aTH Ha Moryhe mnpobieme Koju ce Mory
MOjaBHUTH yCJIE/ HETIOLITOBaba H/WIN HENPUIPKaBamba UCTOT. [10)KeJbHO je HacTaBy pealn30BaTh Kpo3 BexOe y mapy, mpobiieMcKe WK MPOjeKTHE 3aaTKe KOjH Cy TIOBE3aHH
ca pealHM KOHTEKCTOM y KOjHMa YYCHHUIU Pajie Ha PA3IHYUTHM ACJIOBHMA 3a/1aTKa, UTPajy pa3iInduTe yJIore U Jajy pelieka y 3aBUCHOCTH OJ1 KOHTEKCTa Y KOMe ce Haase.
Ca yyeHnnuma tpeba AUCKyTOBATH O MOI'YHHM peliesmiMa, Kao ¥ 0 TPEHJOBHMA Y 0BOj 00JIaCTH.

6. YITYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIElbUBAIBE YUEHUKA

®dopmaTHBHO OLeHUBaKkE, Kao Mozen npahema HanpenOBama YIeHHKa, c€ O/IBHja Ha CBAKOM 4acy M CBaka aKTHBHOCT je Jo0pa IpHIMKa 3a IPOIEHy HallpenaoBama U
naBame nosparHe nHdopmanmje. [locturayha yuennka je Moryhe BpeTHOBaTH Kpo3: aKTHBHOCTH Ha yacy (Tj. IPOLECy YUerha); TOCTaBIbambe IIMTaka 1/ 1aBakhe KOHKPETHUX
peliema y CKlIajJy ca KOHTEKCTOM y KOME Ce Halla3y ; IO3UTUBHOM OJIHOCY IIpeMa OIPEMH U ajlaTy; pelliaBaby MPaKTHYHUX 3a/aTaka; MoMoh APyroBUMa U3 0JIeJbeiba Y LIUIbY
caBla/laBarba rpajJuBa u Cil.

Ha xpajy cBakor 4aca win akTUBHOCTH HAIIPaBUTH KPaTKy aHAIN3Y JOCAJAIILEr paja, 00aBe3HO IMOXBAJIUTH yUSHUKA 33 OHO IITO je MMOCTHUTao U JIaT! My IpeHnopyKe
KaKo M IITa MOXKe U Tpeba J1a MonpaBy U/WiK ypajau.

OnemuBame yIeHHKa ce 0JBHja y ckinany ca [IpaBunHnkoM o onewuBamy. [IoTpeOHO je Ha MOYEeTKY HIKOJICKE TOJMHE YTBPAUTH KPUTEPHjyME 32 OllelhUBambe (Y CKIaay
ca [IpaBIITHEKOM O OIEHUBAILY), IPBEHCTBEHO 32 CYMaTHBHO OLCI-HBAILE 1 Ca FbUMa YIIO3HATH yueHUKe. CyMaTHBHO OICHHBAE C& MOKE U3BPIINTH HAa OCHOBY ()OPMAaTHBHOT
OLICHUBAma, pe3yiTaTa/pemema MpooJIeMCKOT I UCTPAXKUBAYKOT 3a/aTka, pahemeM paja ydyeHHKa — OCTBapHBama Mcxona u cii. Haunn yrBphuBama cymMaTHBHE OlleHE
YCKJIQIUTH Ca MHJIMBUIyaTHUM 0COOMHAMA YUCHHUKA.

Kaza ce HacraBa peanusyje Koj mocionaBia (kao HacTaBa y GJIOKY), pOPMaTHBHO OLICEHUBAKE j& OCHOBHH METOJ MPOLICHE JOCTUTHYTHUX U OCTBapeHUX HCXOIa 3a
yueHuka. C Tora je BayKHO Jia IPeIMETHH HaCTaBHHUK MMa jacHy, OTBOPEHY M OJlaroBpeMeHy KOMYHHMKAIUjy ca MEHTOpHMa ope)eHNM Of CTpaHe COLMjaTHUX IapTHepa KoJ
KOjUX ce HAacTaBa peanusyje, y Ioriey IulaHUpamba HacTaBe, akTHBHOCTH M MCX0/a, Kao U npahemwa uctux. CaMo Ha OCHOBY HPELM3HHX IoJaTaka ce Moxxe crehu jacHa ciika
0 IIOCTUTHYTHM HCXO/JMMa, 2 Ha OCHOBY TOTa JIaTH IPENOPYKE 32 HANPEeIOBake M KOHAYHO M3BECTH OLICHA.



TToTpeOHO je OCMHUCINTH BHILE THIIOBA PA3IMYMTHX aKTUBHOCTH (3a]aTaKa) ca MPOJYKTHMa PasIMIUTOr HUBOA CJIOKEHOCTH U YTBPJMTH OYCKHMBAHE UCXOJE, a peMa
HUMa ¥ KPUTEPHjyMe BPEHOBAbA.

[Mpunukom u3Boherba HacTaBe MOCEOHO 0OPATUTH MAXKIbY Ha pa3BHjambe CTABOBA KOjH CE OJHOCE HA: CAMOCTAIIHOCT, OATOBOPHOCT, MEJAHTHOCT U IPELU3HOCT Y Paay;
IUTAHUpamke W OpraHU3aldjy BpeMeHa (KpO3 CMHCIEHO W PYTHHCKO 00aBbame pasoBa); mpmiarohaBame CHUTyaldjaMa; youaBame MpoOJieMa H YYECTBOBAKE y FHHXOBOM
pelaBamy; YIpaBbame MPOIECOM YUeHha U IJIAHUPaky pa3Boja KOMIICTCHIU]a; capajiiby U KOMYHHKAIU]y ca Kojierama/capaJ HuIiMa; npaheme HHOBAIMja y OBOj 00JIacTH;
pa3Boj MO3UTHBHOT OJHOCA IpeMa ypehajuma/onpeMu KOjy KOPUCTH U PyKOBamby ajlaToM (3Hadaj yrmoTpede anara nmpeMa mberoBoj HaMeHH/CBPCH U MIPABUITHOT Ofijlararmba anaTta
HAKOH ymoTpede); MCIOJbaBabe WHHIUjaTHBHOCTH W TPEAy3UMJPHBOCTH y pajay; HCIOJbaBambe JbyOa3HOCTH, KOMYHHKATHBHOCTH, CapajlJbUBOCTH, HEHAMETJHHBOCTH WU
(bIIeKCHOMITHOCTH Y OJIHOCY HpeMa capaJHHIMMA; KYJITypy yBakaBama M capajibe; palHoHAHy ynoTpeby pecypca; pa3Boj MO3HTHBHOI OJHOCA IpeMa PalHOHAIHOM U
edukacHoM kopunihewy eHepruje U OAPKUBOM Pa3BOjy; MPUMEHH MPOIHCA M CTaHAap/ia, Mepa 3alITHTa Ha pajy (3alITHTH O CTPYJHOT yAapa, MEXaHHYKHX MOBpea U CIL.),
3aIITUTY )KUBOTHE CpeArHe (3Ha4aj MPaBIIHOT O/Iarama OTaa U 3Ha4yaj PelrKIaxe) U MPernopykKa 3a 3alliTHTY OIpeMe Ol HEMPABUIHOT PyKOBamba.



Ha3zus npenmera: IPOJEKTHO-TEXHUYKA JOKYMEHTALIMJA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMIIU U TPAJAILE

Paspen Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610Ky YkynHo
1T - 2 - - 68
v - 2 - - 62

2. IN/bEBHU YYEIbA:

- OcnocobsbaBame y4eHHKa 3a:
- U3pajly NpojeKTHO-TexHH4Ke nokyMmeHranuje TK cucrema;
- BOljere eBUACHIM]a O paly, CTalby MPEXe U Pecypca, yoUeHHM CMETH-aMa/KBapOBHMa H II0CIIOBUMA Ha HbUXOBOM OTKIIAKBabY;
- 00aBJbambe M0CI0BA Ha IIPUIIPEMH POjeKTHO-TEXHUYKE JOKYMEHTALH]e;
- U3pajly npeaMepa u npeapadyHa;
- ynoTpedy pa3nmuauTor codTBepa y U3paau NpojeKTHO-TEXHUIKE JOKYMEHTAIIH]e;
- IpUMEHY IIPONHKCA U CTaH/AAp/a;
- pa3BHjame OATOBOPHOCTH IIpeMa BPEMEHCKHM POKOBHMA, KBAJIUTETY H IIPELM3HOCTH Y MOCILY;

- (hopMupame BPeJHOCHUX CTaBOBA KOjU JOIPHHOCE Pa3B0jy HHPOPMATHYKE MHCMEHOCTH.

3. TEME, UCXOJMU, TIPEIIOPYYEHU CAJPKAJU U K/bYUYHHU ITIOJMOBU CAJIPKAJA

Paspen: Tpehu

Tomuuimu Goux vacosa: Bexbe: 68 yacoBa

TEMA

ncxoau
Ilo 3aBpuieTKy Teme yueHuK he OuTH y cTamy na:

MNPEINNOPYYEHU CAJIPXAJHA / K/bYUYHHU ITIOJMOBU
CAJIPIKAJA

IInanupamwe u
opraHusanuja paja u
pecypca, Hai30p H
oIp:KaBame cHcTeMa

Onuie opraHu3alfony CTPYKTYpy KOMITaHHjE U YIIOTY
OpraHU3alMOHUX jeANHULIA Y H0j;
IUIAHUPA, OPTraHKU3yje U CIPOBOH:
- m3Boheme pagosa Ha TK Mpexu mpema mpojeKTHO]
JOKyMEHTALHUjH;
- HHCTaJMpame ypehaja y IpuCTyIHO] MPEXH;
- Tectupame ypehaja n onpeme y TK mpexy;
- IOCJIOBE Ha PEJOBHOM M IIPEBEHTUBHOM ofip>kaBamy TK
Mpexe;
BOJIM CBHJICHIIM]Y O CTamby pecypca;
n3paljyje n3BeITaj/3anucHUK 0 00aB/HEHUM ITOCIOBUMA;

[Inanupame 1 opraHusalyja paja u pecypcea;

OpraHu3ayoHa CTPYKTypa KOMIIaHH]je, OpraHu3aluja 1 mojea rnocia;
EBuzieHIMja y TIOCIOBUMA Ha H3IPaiibi, OipXKaBamy U cepucupamy TK
Mpexa;

OcHOBe pazia mporpamMmuMa 3a paj ca TeKCTOM U Tabenama 3a morpede
nocJa.

Kibyunu nojmoBm: opranusanyja, rmiaHupame, H3Boleme, Boherme
eBUICHIIH]a

IIpojexTHO-TEXHMYKA
JOKYMEHTALHja

HaBeZIe BPCTE MPOjeKTHO-TEXHUYKE TOKyMEHTAIlHje;
HaBeJIe JIEJIOBE POjeKTHE JOKYMEHTAIIH]E;

o0jacHM 3Hauaj MPOjeKTHE-TEXHUYKE JOKYMEHTAIIH]E;
NPUKYIH ¥ KJIacu(uKyje moaTke 3a u3pary IpojeKTHO-
TEeXHUYKE JOKYMEHTALH]E;

Bpcre npojexTHO-TeXHUYKE JOKYMEHTalllje: THIIOBH IIpOjeKara;
JlenoBu npojeKkTHE JOKyMEHTAIH]€;

[pukympame 1 K1acuPHKOBake HHPOPMAIIHja 3a IPUIIPEMY IIPOjeKTHE
U TeXHHYKE JOKyMEHTaIHje;

I'paduuku neo nokymeHTauuje (CuMOOIH, TUCIO3UIM]a OIpeMe,
JEIHOIOJIHA [IeMa):




MIPEIOKH HA4WH U3BOhemha pagoBa Ha OCHOBY ycJIoBa y/Ha
00jeKTy;

MPEUTOKH TEXHUYKO PELIeHhe 3a jeTHOCTAaBHUjU CHCTEME
TEXHUYKE 3aLITHTE;

MIPUATIPEMH TpapUUKHU 1€0 MPOjEKTHO-TEXHHYKE TOKYMCHTAIIH]E;
W3pajn KOPUCHUYKO YIYTCTBO 3a jeTHOCTAaBHHJU CHCTEME
TEXHUYKE 3alITHTE;

o0jacHM 3Hauaj MPOjeKTHE-TEXHUYKE JOKYMEHTAIIH]E;
o0jacHM 3HAYaj MPUMEHE CTaHap/a U MPOTIHCa;

HaBeZle CTaHap/ie, POLeype U TEXHHYKE PETOpyKe;
KOPHCTH CTPYYHY TEPMHHOJIOTH]Y Y OBOj 00acT;
npuMenyje KT 3a npukyubarbe ojaTaka, y peaausannju
3aJ1aTaKka ¥ Bol)chy CBUICHIIN]a;

OcHOBe paza y mporpamy 3a LpTambe 3a IoTpede mocna.

Kibyunu nojmoBm: npojexar, uzBoleme HHCTANAIN]a, CHCTEMH
TeXHHYKE 3aIITHTE, IIPOTPaM 32 IPTabe




Paspen: yerspTn

Toguismu oy yacoBa: Bexbe: 62 yaca

TEMA

ncxoam
[o 3aBpmieTKy TeMe yueHHK he Outu y cramy ga:

MPENOPYYEHU CAJIP’KAJU / K/JbYYHU TOJMOBU
CAJIPIKAJA

aHaJIM3Mpa 3aXTeBe HHBECTUTOPA U HaBeJe pa3yiore 3a
PEKOHCTPYKIHjy nocTojehe mpucTyHe Mpexe;

[Mpunpema TeKCTyalHOT [elia MPOjeKTHO-TEXHUYKE JOKYMEHTAIH]e
3a PEKOHCTPYKIH]y 1ocTojehe MPUCTYITHE MpexXe;

KOPHUCTH CTPYYHY TEPMHUHOJIOTH]Y Y OBOj 00JIacTH;

NPUMEHH Mepe 3alITUTe Ha pajy;

HNPUMEHH NPENopyKe 3a HHCTANIALHU]y ONPEME U 3aIITUTY OIPEME OJL
KBapa IpOy3pOKOBAHOT HEIPABUIIHUM PYKOBaHEM;

npuMmemsyje UKT 3a npuxynbame mofaTaka, y peaan3ariju
3ajaTaka v Bol)ery eBUICHIIN]A;

e CacTaBH MPOjEKTHH 3a/aTaK; Peanu3zanuja mpojexra,
e cacTaBM TEXHHYKH OIMHUC NocTojehe cutyamuje; TexHUuKH IpUjeM paioBa;
TekcTyallHu 1€0 e CacTaBM TEXHUYKH OIHC MPEJUIOKCHE CHTYalHje; OcHoBe pa/jia mporpaMmMa 3a paji ca TEKCTOM 3a notpebe 1mocna,
npojexra e CacTaBM TEXHUYKH OIHKC MPEUIOKEHE onpeMe U ypehaja;
e ONMIIEC HAYMH pean3alije U U3Boherma NPeNIOKeHUX PaioBa; KJby4YHH OjMOBH: IIPOjeKaT, IPOjeKTHH 33aTaK, JULCHIIE,
e IPHUIPEMH IUIaH pean3alyje NpojeKTa mno dasama; TEXHUYKH OIHUC, TEXHUYKH IPHjeM
e HaBeJe MpoLeIype 32 KOMHCH]CKH TIPHjeM pajioBa;
e IPHUIPEMH JIOKYMCHTAIIU]Y 32 IPHjEeM PaJioBa;
e MPHKYIH U KIacu(UKyje pelieBaHTHE MOjaTKe 3a u3pany; rpaduukor | I'padguuku geo nmpojekTHO-TexHHYKe qoKkyMeHTanuje TK cucrema u
Jieia IPOjeKTHO-TEXHUYKE JOKYMEHTAIIH]e; JIHHU]a;
e U3pajii TEXHUYKH LPTEXK ca AUCIO3ULIN]OM OIIPEME U Tpacama, Iprame mema y onrosapajyhoj pasmepu. Lprame mema y
I'padpuuxu eo e W3pajy jeHOIOHY IIEMY; ciojeBuMa (eHr. Layers);
MPOjEeKTHO-TEXHHYKe | o H3PajH LIEMy Be3a Y YBOPHILTY CHCTEMA, Kopumihewe ayromarn3oBannx (QyHKIIHja porpama;
JOKyMeHTaluje OcHoBe paza y mporpamy 3a LpTame 3a IoTpede mocna.
K/by4Hu mojMoBH: TIONPT, AUCIIO3UIIM]jA OTIPEME, jeTHOIIOIHA
IIeMa, Tpace, YBOPHUILTA
e TMpUIIPEMH Tademy 3a MpeaMep U NpeapadyH; Crnenudukanuja onpeme - IpeaMep U NpeapadyH;
e cacraBd crenu(HKalyjy onpemMe mpeMa TeKCTyanHoM u rpadudkom | OcHOBe paja mporpaMuma 3a paj ca Tabenama 3a norpede mnocia;
JIeJTy TPOjeKTHO-TEXHUYKE JIOKYMEHTAIIH]¢E;
e HaIHWIIEC TEXHMYKE KapaKTEPHCTHKE ONpeMe Koja je mpeamer obpane; | KibyuyHH mojMoBH: TeXHHUKE KapaKTEPUCTHKE OTIPEME, OIHC
e HAIMIIE ONMC IUIAHUPAHUX PaJoBa; pajgoBa, IpeaMep U mpeapadyH
e ypaju npeaMep KOJIMYHHA ONpeMe, paJoBa i IOTPOLIHOT
MarepHjana;
ypaJu MmpeipadyH 3a OlpeMy, pafioBe U TOTPOLIHH MaTepHjall;
ypaJu MpojeKTHH 3aaTaK;
Crnenudukanmja o0jacHM 3Ha4aj MPOjeKTHE-TEXHUUKE JOKyMEeHTalHje;
onpeme objacHu 3Ha4aj IPUMEHEe CTaHAap/a U MPOITUCa;




4. YITYTCTBO 3A TUJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOT'PAMA

anI/I qacy HOBOj LUKOJ'ICKOj I'OAVHU ITIOCBETUTH yIIO3HABaky YYCHHUKA Ca HUJbEBUMA U UCXOJAMMaA HACTaBE, OJHOCHO y4CHha, INIAaHOM pajia u KpI/ITeijyMOM U HAYUMHHUMa
OLCHHBaa, K0 M HAUMHOM PaJia y YYHOHUIIM U PACIIOPE/IOM pealu3anyje HactaBe. Ha noueTky cBake TeMe IUMCKYyTyjeTe ca yYeHHULIMMA O BbUXOBUM HCKycTBUMa. [nTajre nx
KaKoO 3aMHILBajy 00pO OpraHN30BaHy KOMITAaHH]y; [ja M MOTY [ja ONHUIIY HpOIec aKTHBHOCTH Ha TIOCIOBIMA TEXHIYAPa; YeMy CIyXKH I'padUuKH €0 JOKyMEHTalHje U MTa
ce y 10j Haa3m; ...

O06snuu Hacrape: Bexoe
Mecto peanm3anuje HacTaBe:  BexOe ce peanmsyje y kKaOUHeTy (WIIH KO MOCIIOIaBIa/COIHMjTHOT TapTHEPA)
Ionena Ha rpyne: Oznespeme ce eIy Ha rpyIe
IIpenopyuyenu 6poj yacosa:
- y 3a peanu3anujy TemMa y Tpehem paspeny npenBuaeTy rno reMama:

e [Inanupame ¥ OpraHu3alyja paja u pecypca, Haa30p U opkaBame chucTemMa: 34 yaca

® [IpojekTHO-TeXHMYKA TOKyMeHTanmja: 34 yaca

Bpoj wacosa y TPEREM paspeny npunaronutu Opojy pagHUX Hezesba U IUIaHUPaHOM Opojy 4acoBa y MIPBOM H APYTOM ITOIYTOIHIITY.

- 3a peaM3alrjy TeMa y YeTBPTOM pa3pe.y NpeIBUACTH 10 TeMama:

® TekcryanHu jaeo npojekra: 20 yacoBa

® ['paduuky €0 NpojeKTHO-TeXHUYKe JokyMeHTalje: 30 yacoBa

® Cremudukamuja onpeme: 10 yacoBa

IIpn m3pagu onepaTUBHUX IUIAaHOBA MOTPEOHO je neduHMCcaTH AMHAMUKY pama uMmajyhu y Bumy na je ydeme, kao u (opMupame CTaBOBa M BPEJHOCTH, KOHTHHYHPAHH
HpolLeC U Jia je pe3yJsITaT je CBHX aKTHBHOCTH Ha YaCOBHMA PEaN30BAaHHMX PA3IMYUTHM METOACKUM IPHCTYNOM, KopuinhemeM HMH(MOpPMalMja U3 pa3InduTHX U3BOpa U y3
aKTUBHO yuemnthe yueHHUKa.

HacraBHae cazgpixaje je HSOXOJHO PeaM30BaTH KPO3 CHMYJIAIHjy IITO BHIIE CUTYaIHja U3 PEaTHOT KOHTEKCTa y KOjuMa ce ydeHHIu Mory Hahu y cBom Oymyhem mociy.
Tpeba HacTojaTn na yueHHIH Oyoy OCIOCOOJBEHM 3a: CAMOCTANIHO pellaBame MPOOJIEMCKHX CHTyallHja; MPOHAIAKEHhe, CHCTEMaTH30Bambe U Kopumheme HHpopManuja u3
Pa3IMYUTHX U3BOpa (HIpP. CTPYYHE JIUTEpaType, MHTEPHETa, 4aconuca, yiOeHHKa, KaTajora. . .); BU3yellHO OlaXare, yCIIOCTaB/batbe Be3a u3Melhy pasnuuutux caapxaja (HIp.
MIOBE3UBAKE CaJpiKaja MpeAMeTa ca CBAKOAHEBHUM HCKYCTBOM, Cafp)KajuMa APYTMX HpeaMeTa M Jp.); TUMCKU pajl; CaMOINpPOIEHY COIICTBEHOT 3HAama M HAIpeoBama;
KOMYHHUKaNHjy ca capagaunuMa. [IoTpeGHO je IIaHupaTH akTUBHOCTH KOj€ MOJCTHIY M3Tpajiiby BEIITHHA KPO3 KOje ce YUSHHIH Tpebajy HaydHTH CTPIUBUBOM H IIPEIU3HOM
pany.

Ipenopydenn cagpxaju 3a Temy IlnaHupame U opraHusanuja pajga u pecypca, Haa30p 4 ofip:kaBame cucrema y 3. paspeny: [Inanupame u opranusanuja pajga u
pecypca. OpraHu3anuoHa CTpyKTypa KOMIIaHHje, OpraHu3anija 1 Mojena Mocia. YIiora opraHu3allMoHUX jeINHNIA KOMIIaHHUje (yJIoTra MeHaIMeHTa, KOMEepIHjaiHe CIyXo0e,
MpojeKTaHaTa, HeIOCPEAHUX M3BpIIHona). [{eHTpanHu MaramyH 1 COICTBeHe 3aiuxe. EBueHIM]ja y OCIIOBUMA Ha M3TPaIibH, OfipiKaBamy U ceprucHpamy TK Mpexa (pagau
HAJIOT; HaJIOT 3a HabaBKy/TpeOoBame MaTepHjaia U ONpeMe; eBHICHIIMja O MPEY3eTUM pecypcruMa - peBepe 0 3aayKemby anata, ypehaja, onpeMe u Marepujana; eBHACHIH]a O
CTaly COICTBCHHX 3aJiXa MaTepujajia M ONpeMe; W3BEITaj O 00aBJLEHOM PagHOM 3alaTKy/NOCIy; €BHICHIN]a/3alMCHUK O M3BPIICHOM CEPBHUCHPAKY H OTKIOHECHUM
cMeTmama/kBapoBuMa). OCHOBE pajia IporpaMuMa 3a paj ca TekcToM U tabenama (arnp. MS Word u Excel wim ciiano) 3a notpebe mocia.

[penopyuenu cagpxaju 3a Temy IIpojekTHO-TeXHHMYKa JOKYMeHTaluja y 3. paspeny: Bpcre mpojekTHO-TEXHHYKE JOKYMEHTAIHje: TUIIOBH IpojekaTa (01 WAejHOT
IO TIPOjeKTa U3BEICHOT CTama/00jeKTa) M TeXHHYKA YIyTCTBAa (MHCTANATEPCKO M KOPHCHUYKO YITYTCTBO); JIeOBH MpojeKkTHE JOKyMEHTaluje (TEKCTYalH! U rpadudKe €0
NPOjeKTa, IpeaMep U peApadyH, IIOTBPIE U aTecTH, ...) ; [Ipukyrupame 1 kiacupukoBame nHGOpMaIHja 3a MPUIPEMY IIPOjeKTHE ¥ TEXHUYKE JOKYMEHTAIHje 3a Pa3IHInuTe
Bpcre TK cucrema u ypehaja; [Tpeaior TeXHHUKOT pellieha y OKBUpPY NMPOjEKTHE U TEXHUYKE JOKyMEHTAIMje, peMa MHCTPYKIHjaMa U O/l HaZ30pPOM OJI'OBOPHOT MPOjeKTaHTa;
I'paduukn neo moxymenramumje (cum6ony, AUCTIO3UIMjA ONIpeMe, jeaHomnonHa mema); OcHoBe paja y mporpamy 3a nprame (Hnp. AutoCAD, MS Visio unu ci.) 3a morpede
nocia.



Ipenopyuenu canpkaju 3a Temy TekcTyaanu geo mpojexta y 4. pazpeny: IIpunpema TekcTyaaHOT Aeia MPOjeKTHO-TEXHUYKE JOKyMEHTalHje 3a PeKOHCTPYKIH]Y
nocrojehe mpuctymHe Mpexe (IpeMa yIyTCTBY MPOjeKTaHTa, Tj. IPEIMETHOr HaCTaBHUKA Yy IIKOJICKUM yCJIOBMMA); AHAJIM3Upahe YCIOBa 3a IOCTaBIbabe ONpeMe 1 U3Bohemhe
paznoBa; TekcTyalHH JIeo MPOjeKTa: OAIyKe, pelleba, OTBP/E, NPUMEHEHH CTaHIapIH U 3aKOHCKe oxpende, oapende 3akoHa O 3alTHTH 31paBjba U 0e30eHOCTH Ha pany,
aTEeCTH. ..; OIIC CUCTEMa, HErOBE YIIOre, CTPYKType U HauMHa pajia; ONUC HAYMHA peanu3aluje (BpcTa MaTepyjaia, TUII OllpeMe, HaYWH MOHTa)Ke U OBE3MBamba CIEMEHATA).
Peanuzanuja npojexTa: ¢ase mnpojexra, INIAaHUPambe pajioBa/pecypca U yckiahuBame ca JApyruM pajoBuMa Ha o0jexTy. TeXHuuku mpujeM pagopa (IOCTYIAK, NpoLexype,
JIOKYMCHTAIIM]a, 3aMMCHUK 0 puMoIpeaaju). OCHOBE paja mporpaMuma 3a paj ca Tekctom (Hmp. MS Word wiu ciingno) 3a moTpebe mocia.

Ipenopyuenu cazxpxaju 3a TeMy I'padpuuku 1eo mpojeKTHO-TeXHHUYKe AOKyMeHTammje y 4. paspeny: I'paduuku neo mpojekTHO-TexHH4Ke JokyMmeHTtanuje TK
cHCTeMa U JIMHUja: CUMOOJIH eJieMeHara; [ieMa Ha TJIOLPTY ca JMCIIO3MIHjOM OIpeMe M Tpacama JIMHHMja; jeIHONONHA [IeMa; IIeMa Be3a y YBOPHIITY cucTeMa (y pa3/ielHuKY,
nuctpubytuBHoM opmany, RACK-y, kabmoBckom usBoxdy, ...) Llprame mema y ozarosapajyhoj pasmepu. Llprame miema y cnojeBuma (enr. Layers). Kopumiheme
ayTOMAaTH30BaHUX (yHKIHMja IporpamMa (HIIp. 3a o0eexaBame eIeMeHaTa, H3padyHaBame TyKnuHa Tpaca ¥ ci.). OcHoBe pama y mporpamy 3a nprame (Hrmp. AutoCAD-y,
TeleCAD Gis, MS Visio win ciuuHO) 3a motpede mocna.

[penopy4enu canpxkaju 3a emy Cnenudukanuja onpeme y 4. pazpeny: Crneunduxanuja onpeMe: mpeaMep 1 mpeapadyH, OHUC KapaKTEPUCTHKA eIeMEHATa CHCTEMa,
OIHC TUTAHWPAHUX PaoBa, MPEAMEp KOIMYMHA, pepadyH OlpeMe, pajoBa, HOTPOLIHOT MaTepHjaia... KaTano3u v HEeHOBHULM onpeMe U ypehaja koju cy mpeameT obpa/e.
OcHoBe pajia mporpaMmmMa 3a paj ca tabenama (urp. MS Excel niu cimyno) 3a notpe6e nocina.

IIpunukom peanu3zanmje HacTaBe HACTOjaTH Ja Ce IITO BUILE CagpiKaja peannsyje Kpo3 paja Ha pa3InIuTUM CUTyalrjaMa (CLeHapHjuMa) U3 PEATHOT OKPYXKema, KaKo
OM yYeHHIM CTEeKJIH INTO je Moryhe BHIle 3Hama M BEIITHHA y pellaBamy Ipobiema. 3a peanusaiujy caapikaja, moTpeOHo je 00e30eanTn oxrosapajyhe mporpamcke auare
(codrep mim Cloud arumnkanyje), TEXHHUKY JIUTepaTypy M npatehy TeXHWYKY JOKYMEHTAIM]y 3a BHIE PA3IMYATHX CHCTEMa, onpeMe U ypehaja Koju cy mpenmer ydema.
Ipenopyka je na ce nacraa y YHETBPTOM paspeny peanusyje y Buay IPOjeKTHOT 3a/1aTaka 3a peasiaH ciy4aj (CUTyalH]jy) TelleKOMYHHKALMOHE JINHHjE UITH CUCTeMa, Ha KOMe
Ou yueHHK (MHIUBHIYaJHO, Y Tapy, Yy TPYIH/TUMY) paano TOKOM IIKoycke ToxuHe. [Ipenopyka je ma ydeHUIH KOpUIINEHeM HCTe MporpaMmcke makere (CopTBep - HIp.
AutoCAD-y, MS Visio wim ci1.) TokoMm 00a pa3pejia Wi IporpaMcKe makeTe Kojy npecTaBibajy lBuxoBy Hajgorpaamwy (amp. TeleCAD Gis, MS Visio Stencils u ci1.)

Hcxone xoju ce ogHoce Ha Kopuiiheme CTpydyHe TEPMUHOJIOIYje, 3Ha4ya] NPOjeKTHO-TEXHIHUYKEe JOKyMEHTAlllje Peald30BaTh, Ha IPUMEHY Mepa 3allTUTe Ha paiy,
3aIITUTE 3[paBjba M )KUBOTHE CPEAMHE KAa0 M Ha MPENOpYKe 32 MHCTANALM]y ONpeMe U 3aIUTUTY ONpeMe O] HEeMPABUJIHOT PYKOBamba Pealn30BaTH y CBUM TeMama. Ilpu
OCTBapHBamy OBUX MCXO/1a KOPHUCTUTHU JOCTYIHY MPOjeKHOT-TEXHUYKY TOKYMEHTALH]y, YIIyTCTBA 3a HHCTAJINpame U KopUiIhemne onpeMe U MyIITambe CUCTeMa y paj (SHII.
Installer/User manual), Baxxehe 3akoHe, mponwce, cTaHAap/e ¥ IPaBIIHUKE Y 00IaCTH H3rpaibe TeIEKOMYHHKAI[MOHUX MpeXka. YTIO3HATH YUSHUKeE ca IPABUITHUKOM 3aIITHTE
Ha palxy, MepaMa 3allTHTe Ha paay (3allTUTHA ONpeMa, 3aIUTHTa OJ CTPYJHOr yZapa, MEXaHWYKHX IMOBPEAa, ...) U HHXOBOM MECTy W 3HA4ajy Yy NPOjEeKTHO-TEXHUYKO]
JOKyMEHTaluju. YKa3ata Ha Moryhe npobiieMe KOji ce MOTy HOjaBUTH YCJie]] HEMOIITOBaka W/WIM HePHIpKaBamba oapeI0H IIPOjeKTHO-TEXHUUKE JOKyMEHTaIHje. YUeHHUKe
YIIO3HATH Ca CTPyYHOM TEPMHUHOJIOTHjoM Y 0BOj obnactu (unp. PATEJI - nedununuja nojmosa).

[MpunukoM peasnn3alyje HacTaBe HANPaBUTU McTahM BaYKHOCT MOIITOBaMkAa 3aKOHA, CTAHAAp/a, paBHia U MIPOMKUCa y OBOj o0iacTu U ykaszaTu Ha Moryhe npobieme
KOjH c€ MOTY I10jaBUTH yCJIe[l HETIOIITOBAakha W/UITN HENMpUAp KaBama UCTOT. [10)keJpHO je HacTaBy pealn30BaTH Kpo3 BexOe y mapy, mpobiaeMcKe WK MPOjeKTHE 3a1aTKe KOjH
Cy [OBE3aHHU ca pPealHM KOHTEKCTOM Y KOjUMa YYCHHUIIM Pajie Ha pa3IMYUTUM [IeJI0OBUMA 33/1aTKa, HTPajy pasinduTe YJIore U Jajy pelietba y 3aBUCHOCTH 01 KOHTEKCTa y KOMe
ce Haase.

[Ipunukom peanm3anyje HaCTaBe KPo3 YUCHE Kpo3 paj, IIaH peanusaiyje 1 Opoj yacoBa, Kao U AWHAMUKY pasia YCKIAAUTH y TOTOBOPY €a IMOCIOAABLEM/COIHjaTHUM
HapTHEPOM.

Ca yueHnnmma Tpeba JUCKYTOBAaTH O MOTYhnM peliemhnMa, Kao U 0 TPEHIOBUMa Y 0BOj 001acTy.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIbUBAILE YYEHUKA
DopMaTHBHO OLICHUBaKE, Ka0 MoJiel rpahiea HanpeIoBamba YUCHHKA, CE OJ[BHja HA CBAKOM 4YacCy M CBaka aKTUBHOCT je 100pa NMpHJIMKa 3a MPOLECHY HalpeaoBama 1
naBambe noBpatHe nudopmanmje. [Tocturuyha yuenuka je Mmoryhe BpeiHOBaTH Kpo3: akTHBHOCTH Ha 4acy (Tj. MpoLiecy yuema); IOCTaBIbathe MUTaba W/HiH aBamke 0roBopa



y CKJIaay ca KOHTEKCTOM Koju ce o0jamrmaBa; M3paly 3ajaTaka M UCTPaXMBAUKUX IIpojeKaTa W CIL.; IPE3EHTOBAmE cajpikaja; IMoMoh IpyroBuMa n3 ofesbema y IUIbY
caBJla/laBamba rpajJyBa u Cll.
IlpenopyyeHe npojeKTHe AKTUBHOCTH®: Y TOKY LIKOJICKE T'OJJMHE OPraHU30BATH J(BA IPOjEKTHA 3a]1aTKa, 110 jelaH Y IPBOM H IPyroM NMoTyroaumry. [Ipuinnkom miaHupama
MPOjEeKTHHX 3a/JaTaka BOJIUTH padyHa o cienchem:

e  yYEHHKE ITOJICIINTH y Mamke THMOBE;
y jeZIHOM TUMY je 10 4 yueHHKa,
(dhopmupartu oaroeapajyhu 6poj TeMa MpojeKTHUX 3aaTaKa HacmpaM Opoja THMOBA;
OpraHN30BaTH UCTPAKMBAYKHU paJi YICHHKA HA TEMy HPOjEeKTHOT 3aaTKa, a IpeMa IpenopykaMa 3a pealn3alnjy Halpe HUX TEXHHKA yuerha U IPOjeKTHe HACTaBe;
YUYEHHIMMa JIaTH JOBOJLHO BPEMEHa J1a 00pajie TeMy IPOjeKTHOT 33/1aTKa;
y OIEpaTUBHOM IUIaHY pajia NpeIBUACTH OoAroBapajyhu Opoj yacoBa 3a MPe3eHTOBAbE MPOjEeKTHUX 33haTaka, IPMMEHOM CaBPEMEHHX METO/a HAIPEIHOT yuewa U
MYJITHMENjaIHe OTIpeME;

*TIporpamMoM IpeMeTa MPEernopyyeHo je a NPOjeKTHH 3a1any Oyay y Be3u ca TeMaMa, ajld HACTABHUK MOXE Y capajiibi ca YUCHHUIIUMA n3a0bpaTh 1 HeKe Ipyre TeMe
KOj€ Cy y B€3H ca I[IJbeBHMa IpeIMETa.

Ha kpajy cBakor yaca Wiy akTHBHOCTH 00aBE3HO [TOXBAJIMTH YUCHHKA 33 OHO IITO j€ MOCTHIa0 M JIaTH My MPENOpyKe ITa jour Tpeba aa ypaju.

TloTpeOHO je OCMUCIHUTH BUIIE TUIOBA PAa3IMYUTHX AKTUBHOCTH Ca MPOAYKTHMA PA3UYUTOr HHBOA CIOXKEHOCTH U YTBPIAUTH OYCKHBAHE HCXOJE, a IPeMa HhUMa U
KpPHUTEPHjyMe BPEHOBAbA.

OuemKBame yUeHHKa ce 0/IBHja y ckiany ca [IpaBuiiHHKOM 0 oliekHBamy. [I0TpeOHO je Ha MOYETKY LIKOJICKE TOMHE YTBPANTH KPUTEPHjyMe 3a OLCHHBambe (Y CKIIaLy
ca [IpaBUITHHKOM O OLICHUBAY), TPBEHCTBEHO 32 CYMAaTUBHO OLICH-HBAILE U Ca IbUMa yIIO3HATH yueHUKe. CyMaTHBHO OLCHUBAE CE MOKE U3BPIINTH HA OCHOBY ()OPMAaTHBHOT
OLICHhUBAMA, Pe3yJTaTa/peiemha mpodIeMCKOr WM MPOjeKTHOT 3aaarka, mpahemeM paja ydeHHKa — OCTBapuBama MCXOoAa u ci. HaunmH yTBphuBama CyMaTHBHE OIICHE
YCKJIQIUTH Ca MHIMBUIYATHUM 0COOMHAMA YUCHHUKA.

Kaza ce HacTaBa peanmsyje Kox mociojaBia (Kao ydueme Kpo3 paj MM HactaBa y OJIOKY), pOPMATHBHO OLCHUBAKE je OCHOBHH METO]| MPOLCHE JOCTUTHYTHX W
OCTBapeHHX HMCXofa 3a yueHuka. C Tora je BaXKHO Ja MpPEeIMETHH HACTABHHK MMa jaCHY, OTBOPEHY M OJaroBpeMeHy KOMYHHKAIHjy ca MEHTOpHMa oapeljeHuM ox cTpaHe
COIMjATHHUX MApTHEPA KOJ KOjUX Ce HACTaBa peajm3yje, y IMOrie/ly UIaHupakha HACTaBe, aKTHBHOCTH M UCXO/1a, Kao U mpaliema uctux. CaMo Ha OCHOBY MPEIM3HUX MO[aTaka
ce Moxe crelin jacHa CIIMKa O HOCTHIHYTHM HCXO/MMa, a Ha OCHOBY TOTa JIaTH MPEIOPYKE 3a HAIPEI0Bamke U KOHAYHO H3BeCTH (OPMATHBHA OLICHA.

[Ipunukom u3Bohema HacTaBe MOCEOHO OOPATHTH MAXKEY HAa Pa3BHja-€ CTABOBA KOjJH C€ OHOCE HA: CAMOCTAIHOCT, OATOBOPHOCT, MEAAHTHOCT U MPELUU3HOCT Y Pady;
[UTAaHUpatbe M OPraHu3anujy BpeMHa (Kpo3 CMHCIIEHO W PYTHHCKO 00aBhame pajioBa); mpuiiarohaBamy CHTyalldjamMa; yoduaBamy MPoOIeMa M YyYeCTBOBAKBY Y HHXOBOM
pelliaBamy; yIpaBbamy MPOLECOM YUCHa U IUIAHUPaky pa3Boja KOMIICTCHIIH]a; capajiilby ¥ KOMYHHKAIM]y ca KoJieraMa/capaaHuinuma; npahemy HHOBaIM]ja Y OBOj 001acTH;
pa3Boj TMO3WUTHBHOT OJHOCA MpeMa ypehajuma/onpeMu KOjy KOPUCTH; WCIOJbaBalkby WHHIMJATHBHOCTH W MPEAY3UMJBMBOCTH Y paly; HCIOJbaBamby JbyOa3HOCTH,
KOMYHHUKATHBHOCTH, Capa/JbUBOCTH, HEHAMET/BUBOCTH U (PJICKCHOMITHOCTH y OJHOCY IpeMa capaJHHIKMa; KYJITypy yBaXkaBama U capa/ibe; palnoHaIHy ynoTpedy pecypca;
Pa3Boj MO3UTUBHOT OJIHOCA MIPEMa PAIMOHATIHOM 1 e(hpuKkacHOM Kopuithemy eHepruje U OIpKUBOM Pa3Bojy; MPUMEHY IPOIIKCA U CTaHaap/Ia, Mepa 3aIlTUTa Ha paxy (3aliTHTH
O/l CTPYJHOT y/iapa, MEXaHHUYKHX MOBPE/a U CJI.), 3aLITHTE )KUBOTHE CPEAMHE (3Hauaj MPaBUITHOT OJylarama OThaja U 3Ha4aj pelUKIIaxe) 1 MPernopyKa 3a 3aliTHTy OlpeMe O]
HETPaBUITHOT PyKOBamba.



Hazus npenmera: OITUYKE IMTPUCTYIIHE MPEKE U TEXHOJIOTI'HJE

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAILE

Paspen

Teopujcka HacTaBa Bexoe

IIpakTuyna HacTaBa

Hacraga y 6moxy VYxymHO

v

31 62

- 12 105

2. IU/bEBU YUYEbA:

- VYmno3HaBame y4eHHKa ca:
- KOHIIETITOM ONTHYKHX TIPUCTYHUX MPEKa;
- TEXHOJIOTHjaMa MPUCTYTIa;
- TPEHAOBMMA ¥ IPUCTYITHUM MpeKama,
- HAUMHOM peaju3alyje cepBuca;
- CTPY4HOM TEPMHHOJIOTH]jOM Y OBOj 00JIaCTH;

- Ocnoco6spaBame yIeHHKA 32 HHCTAIHPAKE PA3INYUTHX THIOBA MPETIUIATHUYKUX ypehaja.

3. TEME, UCXO/H, IPENNIOPYYEHU CAJIP’KAJU U K/IbYUHHU ITIOJMOBHU CAJIPKAJA

TEMA

HCXOIN
Tlo 3aBpiieTky Teme yueHuk he 6uth y cramy aa:

MPEITOPYYEHM CAJPKAJU / KJbYYHH TOJMOBH
CAJIPJKAJA

OcHoBe ONITHYKOT
npeHoca

onuie koHuent ontudkor TK cucrema (OTKC);

o6jacHu npuHIH npeHoca curaana y OTKC;

HaBeJie ysory komnoHeHTH komnoHeHTH OTKC-a;
00jacHY IPHHLMI BUIIECTPYKOT HCKOpUIIheha ONTHYKHX
BOJIOBA;

MpUApXKaBa ce MPaBUiIa pafa y KaOHHeTy;

KOH(UTYpHIIIE ONTHUKY JINHUjY TIPEMa 3aXTEeBY CHTYaIHje;
yCIOCTaBJba AUPEKTHY ONTHUKY Be3y U3Mely /Be JoKauuje;
MEpH U PeryJIviie HUBO ONTHYKOT CUTHAJIA HA IIpUjeMy;

HcropujaT ONTHYKHX TEJICKOMYHHUKALH]a;

IMoHalame CBETIOCHOT CUTHaNa Ha TPAHUYHUM TTOBPIIMHAMA ONITHYKOT
BJIAKHa;

Ontuuku TK cucrem (OTKC);

KommonenTe ontuuke Tenexkomynukanuone guanje (OTKJII-e);
Komnonente OTKC-a;

Buectpyko nckopuinheme ONTHYKAX BOJOBA;

BEXKBE: IIpexkon¢uryparuja onTuuke TeIeKOMyHUKAIMOHE JTHHH]E
(OTKJI) npecnajameM ONTHYKUX TOPTOBA Y pa3leHUKY W/HIN
nonaBameM HeonxoaHux enemenata OTKC. Ycnocrasbame AUpeKTHE
ontuyke Bese (point-to-point) uzmely ase nokammje momohy Media
Converter-a. [IpoHanaxeme U OTKIABHakE CMETHU.

KibyuHu mojMoBH: onTHYKH KOHEKTOPH, patch-cord u pig-tail kabmoswy,
OIITUYKH Pa3/IeSIHUK, ONTHYKK CIUTUTEPU U OciIabsprBayH (attenuators),
optical media converter; WDM

OIHIIIC KOHIIET ONTHYKE MPUCTYITHE MPEKE;

HaBeJle pa3iuKe Y MOAETINMa NPUCTYITHUX MPEXa;

onuie koHent PON;

HaBEJIC TCXHOJIOTH]E MYJITHILUICKCHPaba y TACHBHO] ONTHYKO]
MPEXH;

OnTHYKa MPUCTYITHA MPEXa,

Apxurektypa nacuBHe ontiuke mpexe (Passive Optical Network/PON).
Iporokomu y PON;

TeXHOJIOTHje MYyJITHILICKCHPAha;

TexHoJIordje NpUcTyIa;




e oOjacHu ynory nmporokomna y PON; KonmenT mpuctymna onTHYIKUM BIakHOM 10 KopucHuKa (Fiber to the

e HaBeJle KapaKTePUCTUKE TEXHOJOTHja 3acTymsbeHnx y PON; premises - Fiber to the x - FTTx);

o ommuie moaen GPON npucrynHe Mpexe; Komnment aktuHe ontruke mpeke (Active Optical Networks/AON);
e onwume koHuent FTTx; [punmun peanuzanuje Triple-play, Business Trunking/BT, IP centrex
e onwume koHmenT AON; cepBHca IIPEKO ONTHYKE NPHUCTYIHE Mpeske. PyTupame caobpahaja y
e 00jacHU NMPUHIIMIT PEATU3aIHje CEPBHCA Y ONTHYKO] MPEXKH; PON mpexu;

e OMUIlC NPUHIUIE PyTHpama caobpahaja y oNTHYKO] MPEKH; Bpcte 1 y3poiy CMeTHhH ONTHYKO]j IIPUCTYITHO] MPEXKH.

e OINMIIIE MOCTYIAK OTKJIambhatha HACTAINX CMETHH;

BEKBE: lncrampame u koHpurypucame paznmnautux Tunosa ONT-a

e HHCTAJIMpPa Pa3InuUTe THIOBE MPETIUIATHUYKUX ypehaja; (u mpyrux ypehaja) 3a MpUCTYI pasiIHIUTUM CEpBHCHMA. JIalbHHCKO
OnrTHYKe NPUCTYHE e mnoBe3yje u koHpurypuiie ONT; anmuuuctpupame ONT-a. IToBesuBame U KoHUrypHcame ypehaja
MpeiKe e peanu3syje GUKCHU TeaeOHCKH NPUKIby4ak npeko ONT-a; npuctynse Mpexe y CO. IIpoHaiaKemhe 1 OTKIAbAbe CMECTHH.

e peanusyje QUKCHHU TelneHOHCKU MPUKIbYYaK mpeko VolP
gateway-a; Kibyunu nojmoBu: Optical Line Terminal/OLT, Optical Network

e moBe3yje padyHap Ha LAN nopt u kondurypume mapamerpe 3a | Unit/ONU - Optical Network Terminal/ONT, Fiber Optic Splitters, Fiber
IPUCTYI; Optic AWG Splitters, Optical Power Budget, WDM-PON/TWDM-PON,

o koHpurypume ONT 3a WiFi npucryr; Protocols, APON/BPON, EPON, GPON, XG-PON , NG-PON, Fiber to

e anmvmuHuctpupa/xkonpurypume ONT ca ynassene nokanuje (U3 the x - FTTx, IPAN u mIPAN; AON, Triple-play, Business Trunking/BT,
CO); IP centrex

e mpeBesyje Mpexy Ha noproBe OLT-a y CO paau ocTBapuBama

yciyre IpucTyIa;

koHpurypumre napamerpe OLT-a 3a nmpuctyn cepBucuma;

noBesyje u koHdurypumie Set-Top-Box Ha cTpanu KOpHCHHKA;

MPOHAJa3H ¥ OTKJIAaba CMETHE ONTHYKO] IIPUCTYITHO] MPEKH;

ypaau IpojeKTHH 3aaTakK;

o0jacHM 3Ha4aj CTaHJap/ia 1 MPOINCca 3a U3rpajby NPUCTYITHAX

Mpexa;

KOPHCTH CTPYYHY TEPMHHOJIOTH]Y Y OBOj 001acTH;

e IPUMEHH Mepe 3allTUTE Ha pajy;

e IPUMEHHU NIPENOPYKE 33 HHCTAJIALU]y ONPEME U 3aLUTHTY
olpeMe 0J] KBapa Mpoy3pOKOBAHOT HENPABHIHUM PYKOBAHbEM;

e TPAaBHJIHO KOPUCTH NOTpebaH anar.

4. YIIYTCTBO 3A TNJAKTHUYKO-METOANYKO OCTBAPUBAIGE ITIPOTPAMA

[TpBY yac y HOBOj IIIKOJICKOj TOAWHH ITOCBETUTH YIIO3HABAKY YUEHHKA Ca IINJLEBUMA M HCXOJIMMa HaCTaBe, OTHOCHO YUeHha, [NIAHOM paja U KPUTEPHjyMOM 1 HAUMHUMA
OLICHHBAMa, KA0 U HAYMHOM pajla y YYHOHMIM M PAacIopesioM peansalyje HacTaBe. JMCKyTyjeTe ca yueHHIMMa O HUXOBHM HCKYyCTBHMa Ha OBY TeMy. IIuTajTe MX Kako
3aMHUIIIBAjy ONTUYKY MPUCTYIHY MPEXY, [a JIM MOTY Jia OIUILY YeMy OHa CIIY)XH U IITa Ce y 0] HaJNa3H; ...
Oo0mmmm HacraBe: Teopujcka HacraBa, BexoOe, Hacrasa y 610Ky
MecTto peanm3anmje HacTaBe: TeopHjcka HacTaBa ce peanusyje y yuHoHHUIM, BexOe ce peanusyje y kabuHeTy (MM KOJ MOCIONAaBLA y CIydajy AyajJHOT MOJENa HAcTaBe)
Hacraga y 610Ky ce peanusyje KoJ MOCI0AaBLa/COIHjaTHOT TTapTHEPA IIKOJIE U Y JOTOBOPY Ca FHHM.
IHonena Ha rpyne: Onesseme ce eIy Ha rpyne



IIpenopy4enu 0poj uacoBa mo TeMama:

e OcHoge onTHykor npexoca: 10 yacoBa Teopujcke HacTaBe, 8 yacoBa BexxOU

e OmnTHyKe NpHCTyIHE Mpexe 21 yac Teopujcke HacTaBe, 54 yacoBa BexxOn 1 12 yacoBa HacTaBe y OJIOKY

Ykonuko ce BexxOe 0cTBapyjy y IIKOJH, IPernopyka je na To Oyae y 010k gacoBuma (y Tpajamy 2 MIKOJICKA Yaca) CBaKe Helebe. Y Cllydajy MpUMeHe TyaTHOT MOJena,
peannzanujy BexxOH IUIaHUPATH y capaIiby ca rmocnogasneM. [Ipenopyxka je ia ce BexxOe peannsyjy kpo3 yueme kpo3 pan ceake TPERE nenesse y Tpajamy ox 6 yacosa (apyre
u Tpehe Hepesbe hie GuTH oprann3oBaHe BexOe U3 APYrUX MpeAMeTa Takohe Mo Mofeny ydemwa Kpo3 pan).

[Ipemopyka je na ce HacTaBa y OJOKy peaim3yje Ha Kpajy MIKOJICKe ToAnHe (KO TOCIO0AaBIa/COIIjaTHOT IpaTHEepa MIKOJIE M y JOTOBOPY Ca BhHM).

Ipu n3paay onepaTBHUX ILIAHOBA NMOTPEOHO je nedUHNCcaTH IMHAMUKY paja uMajyhu y Buay na je yueme, Kao U popMuparme CTaBOBa M BPEIHOCTH, KOHTHHYHUPAHH
npolec ¥ Aa je pe3yiraT CBHX aKTHBHOCTHM Ha YacOBHUMa PEaIM30BaHUX PA3IMYUTHM METOJICKMM IPHCTYIOM, KopumhemeMm unH(opMmaiuja M3 pa3iInuuTHX H3BOPA,
Mpe3eHToBambeM Beher Opoja peaqHuX MpUMepa U y3 akTHBHO yuelihe yueHHKa.

HacraBHe caapikaje je HEOIXOHO pean30BaTh Kopuctehn caBpeMeHe HacTaBHe METO/Ie U cpericTBa. Tpeba HacTojaTh [a y4eHHIH Oyly 0CIIOCOOJbEHH 3a: CAMOCTAHO
MIpOHANIAKEHE, CUCTEMaTH30Bake U Kopumheme HHpopMaIHja U3 pasIHIUTHX U3BOpa (HOp. CTpydYHE JIUTEpPaType, HHTEPHEeTa, Yaconuca, yiiOeHHKa, KaTauora. . . ); BU3yelIHO
omnaxatbe, mopelerme 1 ycrocraBbambe Be3a n3Mely pasinnuuTiX cajpxkaja (HIIp. II0BE3UBabE CaapiKaja MpeMeTa ca CBaKOIHEBHUM HCKYCTBOM, CaipyKajuMa IPYruxX npeaMeTa
U 1p.); THMCKH pajl; CaMONPOLIEHY COICTBEHOI 3HaWma M HANpEIOBama; MPE3CHTAIM]y CBOJUX PaZoBa W IPYNMHUX NpojeKaTa W eQHUKAacHY BH3YeJHY, BepOalHy M HHCaHY
KOMYHHUKaNHjy y3, Kajaa je To moTpeOHO 1 oaroBapajyhy aprymenTanujy.

[Mpunukom peanu3sanyje HactaBe uctahy Ba)KHOCT MOIITOBamka MPOIKCA U CTaHJapia y OBOj 00JacTH U yka3aTu Ha Moryhe npobieMe ycieq HelnpHapKaBama HCTHX.
Hacrojatu na ce HacTaBa peannsyje Kpo3 HCTPaKUBAUKe MIIH MTPOjeKTHE 3a1aTKE KOjU Cy MTOBE3aHU Ca PEATHIM KOHTEKCTOM.

IIpnmukom peannzanuje Teme OcHOBe ONTHYKOT MPEHOCA HHCUCTUPATH HA yCBajamby KOHIIENTA, TEPMHHOJIOTH]E U YJIOTe eleMeHaTa ONTHIKE MpeXe, TEPMHHATHAX
ypebhaja y mpexu, a HE Ha nerajpHOM no3HaBamy HauuMHA paja ypehaja, cucTema yomnmiTe H/WIM BeroBux jaenosa. Ca y4eHHIMa JUCKYTYjTe O Pa3BOjy TEIEKOMYHHKAIHOHE
ONTHYKE MPEXe, Ka0 U Pas3iio3nMa 3a meHo yBohemwe. Ha Moaeny point-to-point onTHYKOT JIMHKA 00jaCHUTE MPUHIUI (GYHKIIHOHKCAA ONTHYKOT MPEHOCA, YJIOTY elieMeHaTa
1 €BEHTYaJIHE CMETHE KOj€ c€ MOTY TI0jaBUTH IIPHU IIPEHOCY CHUTHAIIA.

[penopy4enu caxpxaju 3a TeMy OcHOBe ONTHYKOT NpeHoca: VcToprjaT onTHYKUX TeleKkoMyHHUKanyja. [loHamame CBEeTIIOCHOT CUTHAJIa Ha TPAHMYHUM ITOBPIIHHAMA
ontuukor Biaakaa; Onruuku TK cucrem (OTKC). M3Bopu u meTekTopu cBeTiocTr. KapakTeprHCcTHKE ONTHYKOT BJIaKHA (HyMEpHUYKa anepTypa, Cabibemne, ONTHYKH MTPO30PH,
amcopruja u qucrepsnja); Komnonernre onruuke tenekomynukanuone muanje (OTKJI-e): onTHYKN KOHEKTOPH U aIanTepH, ONTHIKH MPECTIOJHU U 3aBPITHA KaOJIOBH, OTITHYKE
IUcTpuOYTHBHE U 3aBpIIHE KyTHje 1 onTHuky paspenHuny; Komnonenre OTKC-a: ontnuku cruturepwn/kamnepu, TAII-pu, mupkynatopu, Guitpy, mojadaBady, H30JIaTOPH,
ocnabseuBaun, Mmynrummekcep/FMUX u ontuukn MOJEM-u - Optical modem/Media converter; Bumectpyko uckopuiiheme ONTHYKHX BOJOBA - ONTHYKH MPEHOC Ha
Pa3INYUTIM TaJaCHUM TyXXKHHama cBeTiocTH (yBoxy WDM);

IMpumikom peanuzanyje TeMe ONTHYKA MPUCTYNMHA MpeKa HHCUCTHPATH HA yCBajamy KJbYYHHX IT0JMOBA 3a JaJbe pa3yMeBama KOHIENTa M TEXHOJIOTHja MPUCTYIA.
JletaJbHO pa3sMOTPHUTH MOJIEIIE ONITHYKUX NMPUCTYITHUX MpPEXa U YJIOTY eJeMeHaTa y ’hHMa, Kao U pasJior TakBe peanu3anuje. JerasbHo objacHuTH apxutektypy PON mpexa n
yIIOTY HEHHX eJeMeHarta. JleTalbHo 00jacCHUTH TeXHUKE MYJITHUIIEKCHUpama 1 pas3ior muxosor kopuihema y PON mpexama. Texnosoruje npucryna 1o GPON-a o6panutn
Ha NH(GOpPMATHUBHOM HUBOY, O€3 MHOTO JIeTaJbliCamka, a CBE Y IIHJbY CTUIAka YBUAA y Pa3BOj TEXHOJIOTHja y ONTUYKO) IpUcTymHO] Mpexu. C apyre crpane, GPON obpaantu
JIeTaJbHO Cca CBMM KapaKTepHCTHKaMa M HAYMHOM Pajia y3 OCBPT Ha TPEHI0Be y 0BOj oOsmacTy. KoHIenT onTHKOM JJ0 KOPHCHHUKA 00paJuTH IeTaJbHO ca CBUM KapaKTEepHUCTUKaMa
¥ Ha4MHOM paja y3 ocBpT Ha peanmsanujy XxDSL mpexxe npeko PON-a. AKTUBHE HpHUCTYIHE Mpeke o0paauTH MHGOOPMATHBHO y3 MCTHLAKE CIMYHOCTH M pas3iivKa, Tj.
TPeIHOCTH U MaHa y ogHocy Ha PON, y3 HaBoleme pasiiora 3a lUXOBO yBOheme. YIO3HATH YUEHHKE U ca IOjMOM MociIoBHEX cepBuca (Business Trunking/BT, IP centrex),
Kao Mojiesia PUBATHAX KOMYHHKAIIMOHUX MpeXa. YIIO3HATH YYeHHKEe ca HaYMHOM U IOCTYINIMMA pyTHpama caobpahaja y PON Mpexun. Yo3HaTH y4eHHKe U ca BpcTaMa
CMETHH KOje Ce MOTY jaBUTH Ha ONTHYKO]j IIPUCTYITHO] MPEXH, y3pOIMMa IUXOBOT HACTajarba 1 HAYWHUMA IbHXOBOT OTKIIAhamba.

Ipenopyuenn canpxaju 3a TeMy OnTHYKe NPUCTYITHe Mpexe: ONTHYKa NPUCTYITHA Mpexa (YJIora, apXUTEKTypa, MOJIeNIH IIPUCTYITHUX Mpexa - point-to-multipoint
/ point-to-point); Apxurektypa nacuBHe ontuuke Mpexe (Passive Optical Network/PON architecture, Optical Access Network/OAN, Full Service Access Network/FSAN,
Optical Distribution Network/ODN, Optical Distribution Segment/ODS, Optical Trunk Line/OTL, Optical Line Terminal/OLT, Optical Network Unit/ONU - Optical Network
Terminal/ONT, Fiber Optic Splitters, Fiber Optic AWG Splitters, Optical Power Budget); Texnomoruje mynruruiekcupama: Optical Carrier/OC, Time division multiplexed
passive optical network/TDM-PON, Wavelength-Division Multiplexing/WDM, Wavelength Division Multiplexing PON/WDM-PON, Time and wavelength division



multiplexed passive optical network/ TWDM-PON, Upstream/Downstream, Multiple Access Protocol - Time-Division Multiple Access/TDMA, Physical Layer OAM/PLOAM,
ONU management and control interface/OMCI; Texuomoruje npuctyna: APON/BPON - ref. ITU-T G.983: Asynchronous Transfer Mode/ATM - APON/ATM PON u
Broadband PON / BPON; Ethernet passive optical network/EPON - ref. IEEE 802.3-2004/2008, 10 Gbit/s Ethernet Passive Optical Network standard/10G-EPON - ref. IEEE
802.3av-2009; Gigabit-capable Passive Optical Networks - GPON/G-PON - ref. ITU-T G.984, XG-PON 10G-PON - ref. ITU-T G.987 u Next generation PON/NG-PON - NG-
PON 40G-PON - ref. ITU-T G.989, GPON Encapsulation Method (GEM); Koxuent npucryna onTudkuM BiIakHOM 10 koprcHuKa (Fiber to the premises - Fiber to the x - FTTx
/ FTTN, FTTC, FTTB, FTTH, FTTD, ... architecture, Ethernet in the first mile/EFM u Ethernet to the home/ETTH, Optical Distribution Frame/ODF, Hybrid Fiber-
Copper/Coaxial networks/HFC, IP Access Node/IPAN u mini [IPAN/mIPAN); Konnent aktuBHe ontmuke mpexe (Active Optical Networks/AON, yiora, apxurekrypa,
kapaktepuctuke); [Ipuanun peannzanuje Triple-play, Business Trunking/BT, IP centrex cepBuca npeko onTudke NpUCTyIHe Mpexe. Pytupame caobpahaja y PON mpexu;
BpcTe 1 y3poLu CMETHH ONITHYKOj MPUCTYITHOj MpexH. [TOCTYIIN OTKpHBamka U OTKIIakhakha HACTATMX CMETEbH.

ITpunukoM peanu3aiyje BexXOHW HACTOjaTH Ja Ce IUTO BHIIE CajpXkaja peandyje Kpo3 paji Ha PacloJIOKUBO] ONPEMH, Y3 OCMHUIUBABAE PA3IMYMTHX CUTYaluja
(cueHapuja) U3 peasHOT OKPYXKema, KaKo OM YyUISHHIM CTEKJIH MITO je Moryhe BHIIle 3Hama U BEIITHHA Y pelIaBamy mpodiieMa. Y Cllydajy Ja IIKoJia He oceyje oarosapajyhy
oIpeMy BexOe CHMYJINPATH KOMITjyTEPCKUM CHMYJalijaMa Ipoleca Wik IPHKa3uBambeM TYyTOpHjajia i TEXHHYKE TOKyMeHTaluje y3 00aBe3Hy IUCKYCH]y ca YYESHHIIMA.

3a peanuzauyjy campxaja, motpedHO je 00e30equTH TeXHHUKY JUTEepaTypy 3a TeMe Koje Cy MpeAMeT ydema. Takole, Tpeba HacTojaTH jJa ce TEeopHjcka HacTaBa
peanusyje ynorpeOoM mTo je Moryhe BHIlIe BU3YEIHUX caapikaja (IpTexa, CIHMKa, OJIOK meMa, BUJeo MaTeprjaia ... ), ca oKa3uBameM (IpTexa/cinke) enemenara TK cucrema
KOjU Cy mpenMeT o0pajie U OmicoM mHxoBe yiore u nosuiuje y TK cucremy. Tpeba MHCHCTHpATH Ha MO3HABAaKY KOHIENTA/CTPYKType, MO3uLHje U yiore enemenara TK
cucTeMa, MPUHILMUITY paja oapeljeHor cucTeMa W/MiIH BeroBux jenoBa (0e3 HenoTpeOHOr 3allaKema y AeTalbe), Kao U Ha ynoTpeOu CTpydHe TepMUHOJIOTHje Y padroBopy. Ca
yuYeHHIMMa Tpeba TUCKYTOBATH O CIMYHOCTHMA U pa3irkaMa u3Mely pasanuutux Tunosa TK cucTeMa M HAUMHY BHXOBOT paja. JJMCKYyTOBAaTH U O TPEHIOBHMA Y OBOj 00JIaCTH.

Vicxonu KOju ce 0fHOCE Ha KopHIIfiekhe CTpyYHe TEPMUHOJIOTHjE U TEXHUUYKE JOKyMEHTALlHje pean30BaTi, Ha IPUMEHY Mepa 3alliTHTe Ha pajy, 3alliTHTE 3paBjba U
JKHBOTHE CPEJJMHE Ka0o U Ha MPeropyKe 3a HHCTAJIALHN]y OIIpeMe U 3aIITHUTY OIIpeMe O HEPaBHIIHOT PyKOBamka Peali30BaTh KPo3 CBE HacTaBHe TeMe. [Ipu ocTBapuBamy OBUX
ucxopa kopuctut nparehy texHudky goxkymentauujy (euri. Installer/User manual), ymyTcTBa 3a HHCTaIMpame U KOpUIIhemhe onpeMe U MyLITambe cuctemMa y paj, Baxehe
3aKOHe, MIPOIKCH, CTaHIap e U NPaBUIHUKE Y 00IACTH U3TPaibe TEICKOMYHUKALMOHUX MpeXka. YTO3HATH YUYCHHKE ca IPAaBUIIHKKOM 3aIITUTE Ha Pajly, MepaMma 3alliTHTE Ha
pany (3alITHTHA ONpeMa, 3allTHTa OJf CTPYJHOT yJaapa, MEXaHHYKUX TOBpela, ...). YKa3aTd Ha moryhe mpoOlieMe KOju ce MOTYy IMOjaBUTH yCJe]l HEMOUITOBAama H/HIH
HeTIpUApKaBamka UCTOT. YUSHHKE YIIO3HATH Ca CTPYYHOM TEPMHUHOJIOTHjoM y 0Boj obnactu (urp. PATEJI - nedununuja nojmosa).

YacoBe HacTaBe y OJOKY pealnu30BaTH y JOTOBOPY ca COLMjATHUM MAPTHEPOM - TeJICKOMYHHKAMOHOM KoMIanujoM. [IpuirkoMm u3Boljera yacoBa HacTaBe y OJIOKY
ydeHHIM Tpeba ha IoceTe CEeKTOpe TEICKOMYHHKAIl[MOHE KOMIIaHHje Koje ce 0aBe TemMamMa y OBOM MpelIMeTy y3 MOrylNHOCT MpakTH4YHE JEMOHCTpalyje MOCTyNaka y
KOHQUTYpHUCamy OIpeMe.

HacraBHe canpikaje je I0o)KeJbHO U3BOJUTH Kao HCTPa)KMBayy MM MPOjEeKTHY HACTaBY Y K0joj OM YYEHHIM CaMOCTAJIHO, Y TApy WM IPYIH PaJHiId Ha NPOHANAKEHY,
CUCTEMAaTU3aljH U MPEe3eHTaNrji HHPOpMaIHja 0 TeMaMa y OBOj 00IacTH.

CreyeHa 3Hama Cy yYCHUIINMA Ba)KHA KaKO O CTEKJIN KOMIUIETHY CJIMKY O HAUMHY Pajia TeIeKOMYHHKAIIOHE MPEeXe.

[Mpunrkom obpane TeMa noceOHy MaXkiby IOCBETHTH TPEHYTHO aKTYEITHUM TeXHOJIOTHjaMa (M/WITH TeXHoJIordjaMa Koje he ce kopuctutn y Onuckoj 6yayhHoctu), 1ok
TeMe Koje Cy TEXHOJIOIIKY NpeBa3uleHe oOpaanTi Ha HHPOPMATHUBHOM HUBOY 0e3 3allakerba y JeTajbe, Kako O yUSHHIN CTEKIJIM CIHKY O Pa3Bojy nocrojehe Texnomoruje.
MPEIIOPYKE 3A PEAJIM3ALINJY HACTABE IPEMA IYAJTHOM MOJEJIY:

[IIkona 1 ocI0/AaBall IeTajbHO [UIAHKPAjY U YTBPYYjy MECTO M HaUMH peallu3alije HCX0/1a, ¥ YHOCE UX Y IUIaH pealu3aluje ydema Kpo3 pas.

HacTaBHUK NpoBepaBa Jia JI je MOCJIOAaBal] M3BPIINO MPOLICHY PU3HKa HA paJHOM MECTy Ha KOME pajie YUCHHULH U J1a JIM je U3BeO YBOJAHY O00YKy ydeHHKa o 0e30eJHOCTH U
31paBJby Ha pany.

Brnok HactaBa ce peanmsyje Kao y4eme Kpo3 pal, y TOKY IIKOJICKE TOANHE WM IIpe]] Kpaj APYTor MOJTyTOHIITA.

[Tnan peanusanuje 010K HacTaBe 3ajeHO, U3pal)yjy MocnogaBall U MIKOJa, IpeMa CONCTBEHUM notpedama 1 MoryhHocTHMa.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA
dopmMaTHBHO OLEHUBake, Ka0 MoJel pahema HalpeaoBamba YUeHHUKa, ce OJjBHja HA CBAKOM 4acy M CBaKa aKTUBHOCT je 100pa NpHIMKa 3a IPOLEHY HAlpeaoBama U
naBame noBpaTHe nHdopmarnuje. [locturayha ydenuka je Mmoryhe BpeaHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. POLIECY yuera); OCTaBIbakhe MUTAba W/ JaBambe OAr0BOpa



y CKJIaay ca KOHTEKCTOM Koju ce o0jamrmaBa; M3paly 3ajaTaka M UCTPaXMBAUKUX IIpojeKaTa W CIL.; IPE3EHTOBAmE cajpikaja; IMoMoh IpyroBuMa n3 ofesbema y IUIbY
caBJla/laBamba rpajJyBa u Cll.
IlpenopyyeHe npojeKTHe AKTUBHOCTH®: Y TOKY LIKOJICKE T'OJJMHE OPraHU30BATH J(BA IPOjEKTHA 3a]1aTKa, 110 jelaH Y IPBOM H IPyroM NMoTyroaumry. [Ipuinnkom miaHupama
MPOjEeKTHHX 3a/JaTaka BOJIUTH padyHa o cienchem:

e  yYEHHKE ITOJICIINTH y Mamke THMOBE;
y jeZIHOM TUMY je 10 4 yueHHKa,
(dhopmupartu oaroeapajyhu 6poj TeMa MpojeKTHUX 3aaTaKa HacmpaM Opoja THMOBA;
OpraHN30BaTH UCTPAKMBAYKHU paJi YICHHKA HA TEMy HPOjEeKTHOT 3aaTKa, a IpeMa IpenopykaMa 3a pealn3alnjy Halpe HUX TEXHHKA yuerha U IPOjeKTHe HACTaBe;
YUYEHHIMMa JIaTH JOBOJLHO BPEMEHa J1a 00pajie TeMy IPOjeKTHOT 33/1aTKa;
y OIEpaTUBHOM IUIaHY pajia NpeIBUACTH oAroBapajyhu Opoj yacoBa 3a MPe3eHTOBAbE MPOjEeKTHUX 33haTaka, IPUMEHOM CaBPEMEHHX METO/a HAIPEIHOT yuewa U
MYJITHMENjalHe OTIpeME;

*TIporpamMoM IpeMeTa MPEnopyyeHo je a NPOjeKTHH 3a1any Oyay y Be3H ca TeMaMa, ajld HACTABHUK MOXKE Y capajiibi ca YUCHHUIIUMA n3a0bpaTh 1 HeKe Ipyre TeMe
KOj€ Cy y B€3H ca I[IJbeBHMa IpeIMETa.

Ha kpajy cBakor yaca nim akTHBHOCTH 00aBE3HO MOXBAINTH YUEHHKA 33 OHO ILITO j€ MOCTHIAa0 U JaTH My IperopykKe IiTa jour Tpeba aa ypaau.

TToTpeOHO je OCMHCIMTH BHILE THUIOBA PA3IMYMTHX aKTHMBHOCTH Ca NPOAYKTHMA Pa3IMYUTOr HUBOA CJIOKEHOCTH M YTBPIMTH OYEKHBAHE MCXOAE, a IIPeMa BHMa U
KpPHUTEpHjyMe BpEeTHOBAIbA.

OuemMBame yUeHUKa ce 0J[BHja y ckiay ca [IpaBmiHnkoM o onemuBamy. [IoTpeGHO je Ha MOYETKY MIKOJICKE TOMHE YTBPIUTH KPUTEPHjyMe 3a OLeHUBabe (y CKIIaIy
ca [IpaBHIIHMKOM O OLICH-HBaY), IPBEHCTBEHO 3a CyMAaTHBHO OLICHUBAKE U Ca BbUMA YIIO3HATH ydeHnKe. CyMaTHBHO OLICHUBAKBE CE MOXKE H3BPLINTH Ha OCHOBY (hOPMAaTHBHOT
OLICHHBama, pe3ylTaTa/peliemha NPoOIeMCKOT WIH MPOjeKTHOT 3a/aTka, mpalieleM paja ydeHHKa — OCTBAapHBama MCXoAa W cil. HauuH yTBphHBama CyMaTHBHE OLICHE
YCKJIaJUTH Ca MHIUBUIAYTHUM OCOOMHAaMa yUeHHUKa.

Kana ce HacraBa peanu3syje KoJ MocioAaBLa (Kao yuewme Kpo3 paj WM HacTaBa y OJ0Ky), GOPMAaTHBHO OLICHUBAE je OCHOBHH METOJ MPOLEHE JOCTUTHYTHX M
OCTBapeHHX Mcxona 3a yueHuka. C Tora je BaKHO 1a NPEAMETHH HACTABHHMK MMa jacHY, OTBOPEHY M OJaroBpeMeHy KOMYHHKALHjy ca MEHTOpHMa OApeleHHM Of cTpaHe
COIMjAJTHUX MapTHEpPa KO KOjUX Ce HacTaBa pean3yje, y oIy IUIaHnpama HacTaBe, akTHBHOCTH M UCX0/1a, Kao U npahema uctux. CaMo Ha OCHOBY IPEIM3HUX IToJaTaka
ce Moxe creh jacHa CIIMKa 0 HOCTHIHYTHM UCXOJMMa, a Ha OCHOBY TOTa JIaTH IPENOPYyKeE 32 HaIlPel0Bake U KOHAYHO U3BECTH OLICHA.

[Ipunukom n3Bohema HacTaBe MOCeOHO OOPATUTH NAXKILY HA Pa3BHjambe CTABOBA KOJU CE€ OJJHOCE HA: CAMOCTAIHOCT, OATOBOPHOCT, MEJAHTHOCT U MPEIM3HOCT Y Pamdy;
IUTaHUpAaEbE ¥ OPTaHU3alHjy BpeMHa; IpriiarohaBamy CUTyarjama; yodaBamy IpodieMa i ydecTBOBamkY y FbUXOBOM PEIIaBamy; YIPaBJbamby IPOIECOM yUueHa U INIAHAPAbY
pa3Boja KOMIIETEHIINja; capajimy ca Kojerama; rnpahemy MHOBauMja y o0JacTH TEIE€KOMYyHHKAIMja; pa3BOj MO3UTHBHOT OJHOCA IpeMa ypehajuma/onpeMu Kojy KOPHUCTH;
HCII0JbaBathy MHULIMjATUBHOCTHU U NIPEIy3UMIBUBOCTH y Pajly; HCIIOJbaBamky Jby0a3HOCTH, KOMYHHKATHBHOCTH, CapalJbHBOCTH, HEHAMETIBMBOCTH M (DJICKCUOMIIHOCTH Y OHOCY
npeMa capaJIHUIIMMA; KYJITYpY yBakaBama 1 Capaiibe; pa3Boj HO3UTHBHOT OJHOCA IPeMa PallMOHATIHOM 1 e(hHKaCHOM KopHIlhiekhy eHepruje 1 OJpKMBOM Pa3Bojy, Kao U Ipema
3][paBJby U 3aIITHTH OKOJMHE, a TOCEOHO NMPIIINKOM pean3anyje IpakKTHIHUX cap)kaja 0OpaTUTH MaKby Ha: HAYHMH paja; MPUMEHy IPOIHca U CTaHap/a, Mepa 3aliTuTa Ha
pany (3alITHTH O CTPYJHOT ynapa, MEXaHHYKHX MOBPEAa M CII.), 3aIITUTE )KUBOTHE CpelrHe (3Hauaj MPaBUIIHOT OJylarama OTMaja M 3Ha4yaj PelMKiIaxe) U Ipernopyka 3a
3aIUTUTY ONPEME Ol HEIPABUIIHOT PYKOBama; INIAHUPAE BPEMEHA KPO3 CMUCIICHO M PYTHHCKO 00aBIbabe Paji0Ba; PALMOHAJIHY YIOTPeOy pecypca; pyKOBame alaToM U OTHOCY
npemMa mbeMy (3Hadaj yrotpede anaTa mpeMa BeroBoj HAMEHH/CBPCH 1 NIPABIITHOT OfJIarama ajara HakoH yroTpeoe).



Ha3zus npeamera: OITUYKA TPAHCIIOPTHA MPEXA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMIIU U TPAJAILE

Paspen

Teopujcka HacTaBa Bex6e IIpakTr4Ha HacTaBa Hacrasa y 6moxy YKkynHO

v

62 62 -

18 142

2. INJbEBHU YUEA:

- Pa3Bujame criocoOHOCTH KOJ| yUSHHUKA 32 pajl y ONTHYKOj TPAHCIIOPTHOj MPEXKH;
- Yno3HaBame ca KapaKTepUCTHKaMa ONTHYKUX TPAHCIIOPTHUX CHCTEMa KOjH c€ KOPHUCTE y TPAHCHOPTHO)j MPEIKH;
- Ymos3HaBame y4eHHKa ca MOCTYIIUMA ITyIITama ypehaja y pax;
- Yno3HaBame y4€HUKaA C HAATICAAmbEM pajia ypehaja y Mpexu, Kao U yIpaBJbambeM MPEKOM;
- Ymo3HaBame ydeHHKa ca cTpykTypoM IP/MPLS mpeske y TpaHCHOPTHO] MpPEXH.

3. TEME, UCXOIU, TIPEIIOPYYEHU CAJPKAJU U K/bYYHU ITIOJMOBHU CAJIPIKAJA

Paspen: UerBpTH

Tomnumy Gonn wacosa: Teopuja: 62 vaca, BexOe: 62 yaca, HactaBa y 0;10Ky: 18 yacosa.

TEMA

ncxoam
Tlo 3aBpuieTky Teme yueHuk he 6uth y cramy aa:

MPEMOPYYEHM CAJPKAJU / KJbYYHU IOJMOBU
CAJIPJKAJA

YBoa y onTHuke
TPAHCHOPTHE Mpexe

OIUIIIE HAMEHY TPAHCIOPTHE MPEXe;
HaBele BPCTE TPAHCIIOPTHE MpeXkKe IpeMa MeIHjyMy IIpeHoca;

MecTo u yinora ontuuke TpancnoptHe Mpexxe y TK mpexu;

ITpeHOCHYU MEAUjYMHU U CHCTEMH NPEHOCa y TPAHCIIOPTHOj MPEKH;
CTpyKTypa ¥ KapaKTepUCTUKE ONTHYKE TPAHCIIOPTHE MPEXKe 3aCHOBaHE
Ha SDH/SONET (SDH - Synchronous Digital Hierarchy /| SONET) n
DWDM (DWDM — Dense Wavelength Division Multiplexing)
TEXHOJIOTH]H;

@DyHKIMja ONTHYKE TPAHCIIOPTHE MPEXKE.

SDH/SONET

o0jacHH XujepapXHjCKy OPraHU3alLHjy CUCTEMa;

00jacHA CHHXPOHO MYJITHIUIEKCUPAIHE;

o6jacHu cTpykTypy pama STM-N curnana;

NMpUKaXKe MaIrpame Ha mpumepy kKonkpetHor PDH curnaia;
HaBeJie mpolenype koHpurypucama ypehaja y SDH mpexu;
omnuie nojam pacronoxusoct SDH mpexe;

HaBeZle BPCTE 3alITUTE U OOHOBE TEIICKOMYHHKAI[HOHNX
cepBHca y Clly4ajy KBapa;

objacau Tononorujy SDH mpexe;

OIUIIIe MEPHHU NIPOTOKOII 3a IyITame ypehaja y pan;

Xwujepapxujcka opranusauuja SDH/SONET cucrema, ocBpt na PDH
cucreme (PDH - Plesiochronous Digital Hierarchy);

Crpyxrypa STM-N curnana, BUpTyeIHH KOHTEjHED, QyHKIH]ja
HOMHTEpa, Manupame, (pazHo U3paBHAKBE, CTPYKTYpPa 3ariaBiba CEKLHje
(SOH - Section Overhead), crpykrypa 3arnassba nyta (POH - Path
Overhead), cuTHanM oxpXxaBama;

Besa namehy SONET u SDH cucrema;

Cunxponu ypehaju: CHHXpOHH MYJITHIUIEKCEPH, CHHXPOHH ypehaju 3a
mpocmajame (cross-connect), CAHXpOHH JIMHU)CKH ypehaju;
KoH(Urypamuje ypehaja u kapakrepucTuke;

Mpenoc E1, E3, STM-1, STM-4, STM-16 u STM-64 curnana;
EBpomncka crpykrypa SDH myntumiekcupama (ETSI);




nposepu cuuxponmsanyjy y SDH mpexu;
koH¢wurypuire ypehaje y SDH mperxu;
u3BpIIM Mepema Ha Add/drop MyaTuIIekceprMa;
U3MepH Kauimewe Ha SDH npeHOCHOM JIHHKY;
TecTUpa 3alITHTY o7 ryoutka caobpahaja (APS —Automatic
protection switching);
U3BPILK Mepema Ha cepBucuMa y SDH Mpexu:

- aHaynm3mpa anapme (yrpaheHe nHIUKAIMje) MO

HNPUOPUTETHMA,

- HaArIena myTamy U pax ypebaja,

- mMepu creneH rpemke (BER),

- HM3MepH LUTEep U BaHZED,

- obaBJpa Mepema Be3aHa 3a drop/insert npuToke,
MPOHANA3H M OTKJIAHka CMETHE Yy TPAHCIIOPTHO] MPEXH;
MIPOBEpH eTepHeT caobpahayj;

Crnenehe renepanuje SDH/NG-SDH — npenoc TDM u etepaer
(Ethernet) caobpahaja — FE n GbE;

Tonosnoruja Mpexe: koHdurypanuja npcrena, meur (mesh), nanar wim
TauKa-Tauka,

3amruTa 1 00HOBa caoOpahaja y SDH onTiukoj TpaHCIIOPTHOj MPEKH;
Cunxponmsanyja SDH Mpexe, aucTpuOynuja CHHXPOHH3AIMOHOT TaKTa;
Mepuu mportokou 3a nymTamwe SDH ypehaja y pan;

BEXKBE:

[poBepa HCIPaBHOCTH M TAYHOCTH CHHXPOHU3ALH]E MPEIKHNX
eleMeHara Ha neHTpanHu TakT (npenopyka [TU-T G.811);
Kongurypucame ypehaja n rectupame 3amrure y SDH mpexw;
Mepeme Kammema Ha SDH npeHocHOM JIHHKY, IIPOHANaXemhe U
OTKJIaabe CMETHH;

Mepema Ha cepBrucuma y SDH mpexu (mpaheme amapma mo
NPUOPUTETHMA U aHaJIM3a, HaJrjIeaame pana ypehaja — nposepa
(YHKIIMOHATHOCTH, Mepere BepoBaTHOhe OUTCKE Ipelke, IUTepa ’
BaH/IEPa);

Mepeme etepret caobpahaja.

Kibyunn nojmosu: SDH/SONET rexnonoruja, STM-N curnai,
cHHXpOHHU ypehaju, 3amTuTa 1 00HOBa caoOpahaja, CHHXpOHHU3aIH]a,
HaJ30p U yIPaBJbambe

DWDM

Hanpra ¢pyHknuoHanHy 6ok memy OTKC-a;

o0jacHH IPHHIMIT paja ONTHYKOT TpeJajHUKa U MPHjeMHHKa;
00jacHM IPUHINT ONTHYKOT MYJITHIUIEKCUPATha;

onuule apxutekrypy DWDM wmpexe;

ynopeau CWDM u DWDM cucrewm;

objacHu HameHy koMnoHeHTH y DWDM cucremy;

HaBeJle BPCTe MojayaBaya v lbUXOBE KapaKTePUCTHKE;
o0jacHH IPUHIMII pajia pa3IMYuTHX BPCTA I10jayaBaya;
HaBele pa3yiore 300r KOjUX J0Na3u [0 Jerpajaluje Curaana y
OIITUYKOM BIIAKHY;

n3padyHa yKyIHO ciabJberse 3a 1aTy Tpacy;

KOPHCTH IPOCIIEKTE 32 N300p KOMIIOHEHTA;

HaBeJle poIeype 3a myITame ypehaja y paa (KoMHUCHjCKH
npujem ypehaja);

o0jacHH HAaI30p M yIpaBJbamke IPelikamMa, 1 KOHPHUTYpalujoM
CHCTEMa y LIUJbY peallu3aliije CepBHCa;

Brnox mema ontruxor TK cucrema - TexHonmornja o6pase u mpeHoca
CBETJIOCHUX CHTI'HaJIa (ONTHUYKH IPO30PH, TAJIACHE JIY KHHE, JIMHH]CKH
CHIHAJIM M 3aLITHTHO KOJOBAMbE);

WDM u munujcku myntamuiekc (CWDM n DWDM cucremn — mmpuHa
u Opoj KaHaja, MPOTOK CUCTEMA);

EBonynuja DWDM cucrema;

CrtpykTypa cucremMa U QpyHKIHje (TeHeprcame, KOMOHMHOBAE,
E€MHTOBAmE CUTHAJIA, pa3/iBajakbe NPUMIBCHUX CUTHAJIA U IIPUjeM);
Komnonenre DWDM cucrema;

Apxutekrypa DWDM wmpexe (maructpanaa OTN - Optical Transport
Network Mpesxa 1 perHOHAITHH ONTHIKY TpcteHoBU OR — Optical Ring),
TOTOJIOTHja Mpexe (TMeT/bacTa, IPCTEHACTA);

Mertpo/nokanaa DWDM mpexa, koudurypamnuje (Tauka-radxa, JJaHai 1
IIPCTEH);

Moryhnoctu ontruke Tpancioprie DWDM mnatdopme
(OTN/DWDM);

OnTHYKH [T0jadaBavyd — Mojena, KapaKTepPUCTHKE, IPUMEHA;




u3MepH cinabibeme ONTUYKOT 3pauerba — insertion los;
obGjacHu Tiporieypy U Baxkehe cranmape, U3BPIIM IPOPAYYH;
W3MEpH ONTHYKY CHAry 3a:

- pa3IUuYuTe CeKBEeHIe OUTOBA,

- paznauuute Tunose LED nuona u

- pa3nuuuTe IyXKHWHE BIAKaHA;

U3MepH paJiHe HalloHe U O00YyIHY CTPYjy U3BOpa CBETIOCTH;
MOJIECH HUBO ONTHYKE CHATe Ca MPOMEHJbUBUM ONTHYKUM
aTeHyaTopoM;

onpenu BepoBatHohy Ourcke rpenike (BER) u onnoca S/N;
aHaJIM3Upa CIEeKTap ONTUYKOT MYJITHUIIEKCHOT CUTHAJIA;
M3BPIIN/ONUIIE YIPABIbahe TPEIIKamMa, KapaKTePHUCTHKaMa
ypehaja u npoMeHy HaurHa pajaa ypehaja;

npoHalje ¥ oTKIOHU cMeTHe/kBapoBe y DWDM TpaHcopTHOj
MPEKH;

TyMaud KaTaJoUIKe [10/1aTKe KOMIOHEHTH Y okBupy DWDM
cHucTeMa,;

®daxTopu merpananyje ONTHYKUX JIMHKOBA (IUCTIEP3H]ja, HETUHEAPHOCT
OIITHYKOT BJIAKHA);

Kondurypanuja ypehaja y cucremy, nporenype nymrama ypehaja y pazn;
Manupame erepret u SDH curnana y OTN miatdopme;

CucteM 3a ynpasspambe ONTHYIKOM TPAHCTIOPTHOM MPEKOM (HAA30p U
yIpaBbame rpelikaMa, KoHQUrypamnmjama cuctema, anapMuma u
nepdopmaHcama cuctema);

EBonynuja TpaHCTIOpTHE MpexKe;

CraHmapay ¥ IPOITHCH 33 U3TPaAlky ONTHYKE TPAHCIIOPTHE MPEXKE;

BEXBE:

Mepeme cnabpema Ha ONTHYKAM Be3aMa — TECTHPAkhe ONTHYKOT JIMHKA,
Mepeme cHare 3a pa3IH4InTe TeHepHUCaHe CeKBEHIIE OUTOBA, pa3ININTe
tunose LED nuona u paznuuuTe y>KHHE BIaKaHa, MEPEHE PaTHUX
HAaIlOHa Ha MPUKJBYIHOM KOHEKTOPY 3a Halajame U MoOyIaHe CTpyje
H3BOpa CBETJIOCTH;

Mepeme ONTHYKHX U eIeKTPUYHHUX KapaKTePUCTUKA MPHjeMHHKa
(ocersbuBoCT (oTomerekropa), BepoBatHohe Ourcke rpemike (BER) u
onHoca S/N;

IIpoBepu criekTap ONTHYKOT MYJITUILIEKCHOT CHT'HAJNA - aHanu3a nomohy
OINITHYKOT aHaJIu3aTopa CIeKTPa;

[IpoBepa ncnpaBHOCTH ONTHYKKX WHTEpdEjca U TPUMOTIpEIajHHIKA,
IIpOBepa MCIPABHOCTH €JIEKTPUIHHUX HHTEpdejca;

Co¢TBepcka KOHTPONIA U HAJ30p: yIpaBJbamke IpelkaMa (CMeThama,
KBapoBUMa), nepopmancama, KOHQUTYpAIHjOM — IPOMEHA HaYMHA pajia
ypehaja u curypHohy;

[Mponanaskeme KBapoBa U IPellaka U FbUXOBO OTKIIAhAbe.

Kbyunu nojmosn: WDM mynrumiekcupase, CWDM u DWDM
CHCTEMH, PACIIOI0KHUBOCT TPAHCIIOPTHHUX CepBHCa

CTpykTypa
IP/MPLS mpexe y
TPAHCNOPTHOj MPEKH

oIpesu aapece moaMpexa kopucrehu cabHer Macke
Pa3IHUUTHX TyKUHA;

o0jacHH pa3iore MOCTOjamka PEAYHIAHTHIX YBOPOBA H
JIMHKOBA;

e OITUIIEC MPOLEC HAJIAXKCHA AJITCPHATUBHE ITYyTAbE,

objacHu pasnuky msmely onpehuBama myTame makera momohy
pyTHHT Tabene u nabena;

HaBeJle Ha3uBe enemeHata MPLS mpexe;

TyMau¥ MPeHOCTH pa3HUX TOIOJIOTHja MOBe3uBamba ypehaja y
MPLS mpexu;

IMoampexaBame kopumhemem cabHET MacKu pa3IMyUTe Ty)KUHE;
PyTunr npotoxon yHyTap ayToHOMHOT cuctema: IS-IS (Intermediate
System - Intermediate System);

PyTtunr nporokon 3a pyrupame n3mely ayronomunx cucrema: iBGP,
eBGP (Border Gateway Protocol),

3Hauaj peayHJaHTHUX YBOPOBA U TMHKOBA M MEXaHHW3aM OIOpaBKa
Mpexe ycie] 0TKasa;

Mpennoctu MPLS-a (Multiprotocol Label Switching) y onnocy ma ATM
(Asynchronous Transfer Mode) u Frame Raley;

Enementun MPLS mpexe;

[Mponecupame U crame Makera Ha OCHOBY Jlabena y MPLS mpeskama;




onmmre pyHKUUjy ypehaja y mojenuanm nenosuma MPLS
MpEKe;
onuie Harnajae Ha MPLS mpexy;

KOH(UIypHILIe pyTUpabe U3Mel)y ayTOHOMHHX CHCTEeMa,
koHpurypume MPLS npocnehuame;

o0jacHE TocTymak KoHUrypucama ypehaja;

TyMauu u3nucrany tabeny Ha ocHOBY koje MPLS mpocnehyje
caoOpahaj;

HIpUMEYje TPOLELype 3a HallaXKEHhe MECTa U Y3POKa KBapa;
W3pajiv NIPOjEeKTHH 3aJ1aTaK;

KOPUCTH CTPY4YHY TEPMHUHOJIOTH]Y;

HOPUMEHH Mepe 3alITUTE Ha pajy;

NPUMEHH IIPETIopyKe 3a 3alITUTY ONpeMe OJ] KBapa
MPOY3POKOBAHOT HETIPABHIIHUM PYKOBAHEM;

KOMYHHIIMPa Ha MATEPI-EM U jeIHOM CTPAHOM je3UKY Y
npoeCHOHATTHOM U BaHIPO(ECHOHATTHOM KOHTEKCTY;

[paTy MHOBAIMje y 00JIaCTH TeJIeKOMYHHUKAIH]a;

yHarpehyje cBojy kapujepy;

UCIOJbaBa MIO3UTHBAH OJTHOC NpeMa (QyHKIIMOHAIHOCTH 1
TEXHHUYKOj HCTIPaBHOCTH ypehaja u onpeme;

yIIpaBJba IPOLIECOM YUCHa;

UCIIOJbaBa HHULIMJATUBHOCT M IPEAY3UMIBHBOCT y paly;
Y4eCcTByje y pelliaBamy npobiieMa y yCIOBHMa pajia Ha TEPEHy;

PasBpcraBame caobpahaja y FEC (Forwarding Equvalence Class) knace;
Oynknuonncamwe MPLS VPN-a (Virtual private network);

Tomnonoruje nosesusama ypehaja y MPLS mpexu;

MPLS VPN mpuctyn HHTEpHETY;

Hamax na MPLS VPN;

Bpcre 3amtuTe ox Hanana;

BEXKBE:

Yno3HaBame ca ypehajuma 3a peanusaimjy BexOn y KaOUHeTy.
Amnanmza Mpexe y kojumMa je kouurypucat IGP (Interior Gateway
Protocol) u VLSM (Variable-length subnet masking) anpecupame;
Kondurypucame iBGP pyTHHT IpoTOKONIa Y MpeXu MOTIYHO TOBE3aHNX
pytepa (full mash);

Kouopurypucamwe eBGP pyTusr nporokona;

Kongurypucame npocnehusama Ha ocHOBY nabena y MPLS mperkama;
JletexTroBame HecTaHKa JHHKa/4Bopa y MPLS Mpexu u Hanaxeme
alTEepPHATUBHE IyTAmE;

Ananmm3za npuMepa peanuzoBanux MPLS mpexa.

Kibyunu nojmoBu: pyrupame n3Mel)y ayTOHOMHHX cHCTEMa,
OTKka3uBame JMHKA WIK YBOPa Y MPEXH, aipecupamne nomohy nabena.

4. YIIYTCTBO 3A JUAAKTUYKO-METOIUYKO OCTBAPUBAIBE [TPOI'PAMA U OIEIbUBAILE

Ha mpBoM "acy ydeHHKe yIO3HATH ca MWJBEBUMA M MCXOANMA HACTaBE U yUera, INTAHOM Pajia, HAYMHOM ITOHAIIaka HA YaCOBUMA y KaOMHETY M Ha paJHOM MECTY KOZ
HOCJIOaBIa. YUeHHKe Takohe Tpeba yno3HaTH U ca KpUTepHjyMUMa 1 HAUnHUMa OlleliBamka. Ha modeTky HactaBe ypaluTu NpoBepy HUBOA 3Haa U BEIITHHA YIEHHKA, KOja



Tpeba Ja mociyske Kao OpHjeHTHp 3a OpraHH3allijy U eBeHTyalHy WHIUBUAyalnn3alnjy HactaBe. HacTaBHUKY ce mpernopydyje capaama ca HaCTaBHHI[MMA CTPAHHX je3HKa
KaKo OW y4eHHK OBJIa1a0 CTPYYHOM TEPMUHOJIOTHjOM H Ha JPYroM je3uky. MHcucTHpaTH Kol yueHHKa Ha KOopulnhemby CTpydYHe TEPMHUHOJIOTH]E, a Ha BexxO0ama 1 Ha PajHOM
MECTY KOJ IIOCJI0/IaBLia Ha MPHMEHH Mepa 3allTHTe Ha pajly, yPEAHOCTH PAAHOT MeCTa U MPUMEHH NPEeropyKa 3a 3aIUTUTY O] KBapa OlpeMe ycie HEIPAaBHUIHOT PYKOBamba.
ToKOM 1ieJie MIKOJICKE TOJMHE HaCTaBHHK YKa3yje Ha HOBE MpaBlie pa3Boja TeNCKOMYHHKALMja U TOJCTHYE yYCHHKE 1a ITpaTe HHOBalHje.

O0mim HactaBe: TeopHjCKU YacOBH, YaCOBH BE)KOU U HACTaBa y OJIOKY
MecTo peann3anuje HacTaBe: TeOpHjCKH YaCOBH C€ pean3yjy y YIHOHUIIH, a YACOBH BEXOH y KaOMHETY (MJIH KO MOCIIOaBIa y CIy4ajy OyalHOT Mojena HacTase). biok
HACTaBa Ce peayin3yje y KaOMHETY WK y 0JIroBapajyhoj KoMIaHuju.
IMonena y rpyne: Onesbeme ce 1esd y pyle IpH peanu3anujyu BexxOn u 6JIOK HacTaBe.
IIpenopyuenn 6poj 4yacoBa no Temama:
e VYBox y onTHdKe TpaHCIOPTHE Mpexe: 3 yaca TeopHje
o SDH/SONET: 17 yacoBa Teopuje, 20 yacoBa Bexou, 6 yacoBa 0;IOK HACTaBe
o DWDM: 20 yacoBa Teopuje, 20 yacoBa Be:x0H, 6 YacoBa 010K HACTaBe
o Crpykrypa IP/MPLS mpeske y TpaHCIOPTHO] MpexkHu: 22 yaca Teopuje, 22 yaca BexxOH, 6 yacoBa 010K HaCTaBe

3a yacoBe CBUX TeMa IOTPeOHO je AeMHHUCATH IMHAMUKY paja uMajyhu y Buay za je ydeme, kao 1 popMHUparme CTaBoBa U BPEJHOCTH, KOHTMHYHPAHH IIPOLIEC U Ja je
pe3yNTaT CBUX aKTHMBHOCTU HA YaCOBMMA PEATM30BAHHM PA3IMYUTHM METOACKUM IIPUCTYIIOM, KOpHUIIhemeM MH(OpMalja U3 pa3IdduTuX U3BOpA U y3 aKTUBHO ydemrhe
yYCHHKA.

Y oxBupy TeMe YBOA y ONTHYKE TPAHCHOPTHE MpexKe 0TPeOHO je 00jaCHUTH MECTO U YJIOTy ONTHUKe TpaHcHnopTHe Mpexe y TK mpexu. HaBectu kapakrepucTuke
onTH4ke TpaHcrnopTHe Mpeke 3acHoBaHe Ha SDH/SONET u DWDM texnonoruju. Harnacurtu aa cy y TK Mpexu npumemnenu, Ha MambeM 0pojy penaunja PDH cucremu, u na
MpeCTaBJbajy CHCTEME CTapHje TeHepaluje Koju ce oapeljernm Temnom 3amemyjy. Takole, mopen oBUX crcTeMa MOCTOjU Mamku OpPOj M aHAIOTHUX CHCTEMA Y MPEXKH KOjH Cy
peal30BaHHU 110 KOAKCHjaIHUM H CUMETPHYHUM KabioBuma. OBe crucTeMe IIOMEHYTH caMO HH(OPMAaTUBHO.

Ipu peannzauuju teme SDH/SONET yuenunnma pasjacHuty pasiore 3a ysohere SDH/SONET cucrema npeHoca, lbUXOBY OpraHu3aldjy, CTPYKTYpY CHUTHaia
XHjepapXujCKy OpraHu3anujy, kao u npeanoctd Hag PDH cucremuma nperoca. Ypehaje oOpaautu kpo3 BrxoBe KOHpUTypalyje U GyHKIHje Koje 00aBibajy. YUeHHKe Tpeba
YIO3HATH ca MEPHUM IIPOTOKOJIMMA O 3aBPIITHUM MepemHMa U aKTHBHOCTHMA IIPH ITymTamky ypehaja y pan. ButHo je Harmacuté kazna ce oxpeleHe akTHBHOCTH 00aBIbajy y
TOKy TecTHpama ypehaja u npunpeme 3a nmymrame y paj. [locebHo ncrahu 3Hauaj Haarnenama u ynpasibama y SDH mpexu, kao u moryhHoctu codrepa 3a Hajariename.
Harnacutu y4eHnuuMa 3Hadaj CHHXpOHHM3aluje y pany ypehaja kao npeaycinoB HCHpaBHOT (yHKIMOHHCAba CUCTEMa U IbUX0Be MehycoOHe pa3syMIbUBOCTH, a ca noBehameM
KBAJIINTETa CHHXPOHH3aIMje rmoBeheBa ce M KBaIHUTET cepBHca (IPEHOC TOBOpaA, CIHKE,...) Y PEATHOM BpPEeMEHY, YHME ce CMamyje Kallbeme H ryouru. HaBectn Haumn
JUCTpUOYIMje CHHXPOHU3ALMOHOT TAKTA JI0 YAaJbeHUX MPEKHUX eeMeHaTa.

Kpo3 npojexTHH 3aaTak WM UCTPaKUBame, yueHuke Tpeba yrmosHatu ca koHkpetHuM SDH/SONET mynTrucepBHCHMM ONTHYKHMM JAUTHUTATHHM CHUCTEMOM (HIIp.
IRITEL-oBuM ODS 2G5 unu HEKUM APYTHM).

Ha nouernum gacoBnma reme DWDM nozaceTnTr yueHnKe Ha KapaKTepHCTHKE U BPCTE BIaKaHa, ONTHYKE IIPO30pe (3Hama CTeUeHa KPo3 MpeAMETe y MPEeTXOIHUM
paspenuma), kao U Ha enemenTe ontuuke TK Bese n komnonente OTKC ca kojuma cy ce yuenuiu Beh ynosxanu y ONTHYKHM NPUCTYIIHUM MpeKaMa M TEXHOJIOTHjaMma.
HarnacuTn na cy To cucteMu y KojuMa ce BPIIH MyJITHIUIEKCHPAkE 0 TalaCHUM Jy>XKHHaMa 1 oMoryhaBa IpeHoC N3y3eTHO BEJIUMKOT Kamanurera peaa Tbit/s.

INoceOHy mMaxkiby MOCBETUTH AW3ajHY ONTHYKOT NpHjeMHUKA W TIpenajHuka. OOpaanTH ONTHYKO MYJNTHIUIEKCHPAmkEe — BPCTE, KAPAKTEPHCTHKE U peanm3aiujy. JlerassHuje
obpaautu koMnonenre DWDM cucrema: onTH4KU MPEXHH NPOJIa3y - optical gateways, TEpPMUHAITHUA MYJITHIIIEKCEPH U IEMYITUINIEKCEPH — IIPU3Ma, TU(paKIHOHA PEelIeTKa,
AWG ountpu (Arrayed Waveguide Grating), Buiieciojuu Tanku GuiM-untpu, ontuakn ADD/DROP mynrtuiuiekcepy, TUPKyIaTOpU, TPAaHCIOHIEP.

Hagectu moryhnaoctu ontiuke tpancioptae DWDM mnardopme (OTN/DWDM) u aHanmu3upaTs ca yYeHHIUMA BUIIECTPYKO HCKOPHUIITNEHhe ONTHIKIX KabJIOBa, OTICET
TaJlaCHUX Jy>KHHa, pa3Mak n3mely kanana (100 GHz nimu 50 GHz), kananureT npeHoca 1o KaHary, IpeHoC KIINjeHTCKUX CUTHaa, 3allITHTa Y ONITHYKOM ciojy 1+1, ynpaBibame
Ha HUBOY Mpe)ke, MpeXKHHX elleMeHara u cepuca. Ha HuBoy 6ok 1meme npezacraButu Manupame erepaet U SDH curnana y OTN miatdopme.



JleraspHEje 00paauTH BpCTe ONTHYKKX [T0jadyaBada ca CTAHOBUINTA IPHMEHE (M3J1a3HH ONTHYKH M0jadyaBadH, JIMHU]CKU U Npeanojadasaun) u npuHouna paga (EDFA,

PamaHoBM nojauaBau, MOJYHPOBOJHUYKU M JIMHEAPHH ONTHYKH NojayaBaun). Tpeba yno3HaTH yueHUKE M ca IPHHIMIIMMA MPOjeKTOBaba ONTHYKUX CHCTeMa U HM300poM
KOMIIOHEHTA Ha OCHOBY KaTaJIOIIKHX I10JaTaKa.
Kpo3 mpojexTan 3a1aTak Wi HCTPaKUBamke, YICHUKE Tpeda YIIO3HATH ca KOHKPETHOM ONTHYKOM TpaHcnopTtHoM matdopmoM (amp. IRITEL-oBum OTN/DWDM - Ontuuka
TpaHcnoprHa wiardpopma 80x100Gb/s wiam HEeKUM Ipyrom), HarJIACUTH Aa TPeCTaBIba IIaTGopMy, Koja OApKaBa TPAHCIIOPT, MAIHPABLE U MYJITHIUICKCHPAhe CBUX THITOBA
KOPHCHHYKHX CHrHana mporoka ox 100Mb/s mo 10Gb/s y jeAMHCTBEHH JMHMjCKU CHTHAN 32 MPEHOC 10 ONTHYKHMM BIAKHHMA, YIOTPEOOM MYJITHUIIEKCHpama M0 TalaCHUM
Jy’)KHHaMa.

Ha nouerky teme Ctpykrypa IP/MPLS Mpeke y TpaHCIOPTHOj MpeKH 0OpaJuTH NMOJMpPEXaBambe Mackama pazInduTe Qy)XUHE na Ou ydeHunu oOHoBwd [P
ajipecupame U Hay4nIii Kako je Moryhe ymreaetu agpece 100pumM u3060poM ampeca Mpexa.
Pytunr nporoxou IS-IS obpaautn nHGOpMaTHBHO, ]a yISHUIN MOTY J1a pasyMejy Mpeke y KojuMma je oH KoHpurypucan. O6jacHUTH ydeHHIMa npuHoun paga BGP pyrtunr
nporokoia. [TorpedHO je o6jacHUTH KOHPHUTYpHUCAake Y MPEXKH MOTITYHO OBE3aHUX PyTepa KOjH IpHIajajy UCTOM ayToHOMHOM cucteMy (iBGP), u kondurypucame y Mpesxu
Kajla pyTepH IPHIafajy pa3induTHM ayTOHOMHHM cuctemuma (eBGP).
Ha 6ok memu nprka3atu HaunH TIOBE3UBamka ypehaja 1a 00e30e1e mpeHoc nogaTaka n3mel)y Kpajibux KOpHCHHKA, a Ta Be3a Oy/ie moy3naHa u 0p3a U Ja y ciIy4ajy OTKa3uBamba
OMIIO KOT eJIeMEHTa Kpajii KOPHCHUK He IIPIMETH J]a Mpeska He pyHKnuoHunre. VimeHoBaTH KJby4yHa MecTa U onpeMy y Mpexu: customer edge (CE) node, provider edge (PE)
node, provider (P) node, Virtual routing and forwarding (VRF), Route Reflectors (RR).
Ob6jacautn npuHIMN npociehuBama koje 00aBipajy ypehaju y IP/MPLS mpexu, passpcraBame caobpahaja y FEC (Forwarding Equvalence Class) xnace, 3a CBaKy KJacy
onpehuBame cneneher ypehaja Ha kora Tpeda nmpocinenntn noxarak (Next-hop) u kpenpame nadena.
OGjacautn kako kpeupambe MPLS VPN-a omoryhaBa pas3nBajame momaTaka pasjIMUUTUX KJIMjeHaTa, M Kako pyTepH KOPHCHHKA yd4e pyTe OIJIAIlleHe IPEeKo
MPLS-a.

3a 1eTeKToBame HeCTaHKa JInHKa/uBopa y MPLS Mpesxu 1 Hanakeme alnTepHaTHBHE My Tambe KOPUCTHTH aHaJIH3€e Koje ce MOTy Hahv Ha HHTEepHETY. 3a aHaITN3y puMepa
pean30BaHUX MpeXka MOTY ce KOPHCTHTH peallM30BaHe MpPEXe 3a Koje ce JOKyMEeHTanuja 1 KOHQUrypauja Moxxe HahM Ha HHTEpHETY.

HacraBHe canpikaje je HEONMXOIHO PEaNU30BATH KPO3 CHMYJAlHWjy IITO BHUIIE PAa3IHMYNTHX PEATHUX cUTyanuja. Hacrojatum nma ydeHunm Oymy OCIIOCOOJbEHH 3a:
CaMOCTaJIHO pellaBamke MPOOJEMCKUX CHTyalllja; MpOHANAXEHke, CHCTeMaTH3oBame M Kopumheme HH(OpManuja W3 pasMYMTHX HM3BOpa (HOpP. CTPYYHE JIHTEpaType,
HHTEPHEeTa, 4aconuca, ylioeHHKa, KaTajora. . .); BU3yelIHO OlaXame, yCIOCTaB/babe Be3a u3Mel)y pasnuuuTix caapixaja (HIIp. IOBE3UBAKE Cajipakaja IpeMeTa ca caJpkajuMa
JPYTUX IpeaMeTa U 1p.); THMCKH paji; CaMOIPOLIEHY COIICTBEHOT 3Hamba M HAlpe0Baba; KOMYyHHKAILH]y ca capaJHULHIMA.

INpunrkom peanusanuje HacTaBe UCTahy BaKHOCT MOIITOBAaa 3aKOHA, CTaHAp/a, IpaBHiIa U IIPOINUca y 0BOj 00JacTH U yKa3aTu Ha Moryhe npoGiieme Koju ce Mory
TI0jaBUTH yCJIe]] HETIOIITOBAMmba H/UIH HeNPHpKaBarma UcTor. [10kesbHO je HacTaBy pealn3oBaTH Kpo3 paj y mapy, mpoOiIeMcKe WM MPOjeKTHE 3aJaTKe KOjH Cy IOBE3aHHU ca
pEATHUM KOHTEKCTOM y KOjHMa YUCHHUIIU PaJie Ha pa3InuUTHM JIeJIOBUMA 33/1aTKa U 1ajy pellieha Y 3aBUCHOCTH OJ1 KOHTEKCTa Yy KoMe ce Hanaze. Kao IpojeKkTHH 3a1aTtak MoKe
Jla ce pealmsyje pa3MaTpame pasInuiTHX CUTYallHja IeTeKTOBamba IpobieMa y MpEeKH M HaJlaXKeHhe aJTepHaTUBHE ITyTarmbe, aHaIN3a IPEJHOCTH X MaHa Pa3INIUTHX TOIOJIOTHja
noBe3uBama ypehaja y MPLS mperxu, BpcTe Hamasia 1 3alITUTE Of Hala/a, aHaiu3e npuMepa peannzoBanux MPLS mpexa.

OpFaHPBOBaTI/I NOCETY Ipe€aaBava €KCrepra 'y HeKOj on obsacTi KOja C€ u3ydana NnpeaIMETOM.

Ha npBoM TepMHHY BesKOHM Ha IIOYETKY IIKOJICKE ToJMHe TpeOa YHNO3HATH YYEeHHUKE ca MEPHUM MHCTPYMEHTHMA, alaToM U MpUOOpOM Koju hie ce KOPUCTHTH, Kao
MpaBUJIMa pajia ¥ TIoHamama y kabunety. [Iporpamom nmpeamMera je mpeasuleHo na ce oarosapajyhe reme oopane IpBO Ha TEOPHjCKUM YacCOBHMA a IOTOM CTEUCHA 3HAha
y4eHHIH Tpeda la puMeHe y peanm3saiuju Jaboparopujckux Bexxou. Bexoe Bezane 3a emy SDH/SONET 3a koje He mocToju MOryhHOCT peann3aiiije y IIKOJICKOM KaOUHETY
Mmoryhe je ypaautu kao cumynauujy y oarosapajyhem anary (unp. OPNET - Optimized Network Engineering Tools, unn nexom npyrom). IIpumep 3a oBo je Bex6a Mepeme
eTepHet caobpahaja: cumynanuja eTepHeTa, KOHQUrypaiHja Mpexe, KoHdurypamuja caodpahaja 1 IPHKYIUbambe CTATUCTHKE.



Kana cy y nuramy BexxOe Be3ane 3a TeMy DWDM Takolje, 1eo BexOH Be3aHO 3a MYJITHIDIEKCHPAe IO TaJaCHUM IyKHHaMa (KpeHparme MYJITHIUIEKCHOT CHCTeMa,
)Ie(bl/lHPICaH:e napameTrapa KOMIIOHEHTHU y CUCTEMY, MEPEHHE CHAre HOje}lHHa'—lHHX CBETJIOCHUX CUT'HAJIa U MYJITUIIJIEKCHOTI', aHaJIn3a CIIEKTpa MYJITUIIJIEKCHOI' CUTHAJIa, MEPECHE
CHare JIeMyJITHIUICKCUPAHUX CHTHAJIA U MOjeMHAYHHUX CJIEKTPUYHHUX CUTHANa, ...) MOryhe je peal30BaTH M Kpo3 cUMyJauujy y oarosapajyhem anaty (unp. OptiSystem —
OptiWave, nnu HEKH APYTH), YKOIHMKO 3a TO y IIKOJH HE MOCTOjU oAroBapajyha onpema.

3a peanmmzanujy BexOu HactaBHe TeMe CTpykrypa IP/MPLS Mpeke y TpaHCIIOPTHOj Mpe:KH Y KOjuMa ce KOH(GUIYPUIIY PYTHHT IPOTOKOIN KOPUCTUTH PEalHy
oInpeMy WM cuMynatope Mpexa, Ha npumep GNS3 (Graphical Network Simulator-3) y koM ce Mory kondurypucata BGP u MPLS, uiu Heku apyru oarosapajyhu. Ha mouetky
peanu3anyje BEKOM OBOT MOIyJia YIIO3HATH YYCHHKE ca PaTHUM OKpYyKemeM y KoM he ce m3BoauTu BexxkOe. Ha moueTky IIKoJICKe TOIUHE MOTPeOHO je na KaOmHeT Oyne
onpeMJbeH oiroBapajyhum ypebhajuma 3a peanmzannjy BexOu. Ilopen Tora ca ydeHHMIMMa ypaguTH Kpeuparme BHPTYAIHHX MallMHa jJa OM Mo Kox kyhe Ha CBOjUM
padyHapuMa Jia HalpaBe OKPYXKEHhe 3a pealin3anyjy BexOu KakBo UMajy y kabuHeTy. AHanu3upameM noctojehnx Mpexa yueHuiu tpeba na nposexoOajy IP anpecupame. Ha
pyTepuma Tpeba aa koupurypuiy pyTuar nporokoie 1 MPLS. Cee BexOe pea30BaTi Tako 1a ce paau KoOHGHUrypucame, aHain3a KOHPHUTypUCcaHe Mpexke, H3BOJIe MPOLeaype
32 HaJlaXKEeHhe y3poKa MpodieMa y Mpexu y KOjoj je CUMYJIMpaH KBap U OTKJIAmbamkbe KBapa.

Ilpu peanusaiuju BexxOM HaCTaBHUK, KOJIHMKO je To Moryhe, Tpeba Ja kpeupa U OCMHUILIbaBa IPOoOJIEMCKE CUTYallnje KOje Ce y peallHUM YCIOBUMa pajia MOry
I0jaBUTH Ha TEPEHY, IOJCTHYE U yCMEpaBa YUCHUKE 3a FbUXOBO PElIaBaIbE.

Bex0e Tpeba opraHM30BaTH TAaKO Jla YUYCHHK MMa JOBOJBHO BPEMEHA 1a 3aBPIIM MpeIBHl)eHe aKTUBHOCTH. YUECHHIHM TpeOa Ja BOJE AHEBHHMK BEXOH, MM KOPUCTE
yHampeJ IpHUIIpeMJbeHa YIyTCTBa 3a BexkOe y KojuMa he ynmcuBaTH mojaTke O CHCTEMHMaA KOjH ce TeCTHpajy Ha BexOaMma, pesyiraTe TecTHpama, opMmare Hapenou 3a
aHAJIN3Y CHCTEMa, 3aKJbYUKe O pajly cucrema, Moryhe y3poke KBapoBa, a OLICHUBAHE THEBHUKA BEXOH je J1eo (GOpMAaTHBHUX Npahema HalpeIoBamba YUCHHUKA.

Heomnxo/HO je Tpu IyTa y TOKY IIKOJICKE TO/IMHE, OJHOCHO 3a CBaKy OJ] TeMa ca Bex0Oama, IpeIBUICTH yBE)KOaBabe U IOTOM IPOBEPY CTCYSHHX MPAKTUYHHUX BELITHHA.

HacraBy y 0,10Ky IUTaHUpaTH U pean30BaTH 110 NOTPeOH y TOKY IIKOJICKE FOAMHE WM Ha Kpajy pa3pera 3a cBe TeMe y TeKyhoj IIKOJICKOj TOANHH. Y OKBHPY HacTaBe
y OJIOKY, KpO3 M3pafy pagHHUX 3afaTaka U3BPIIUTH IIPOBEPY OCTBAPEHOCTH MCXOJa, M Ha Taj HAYMH OMOI'YhHTH yYeHHIIMMa JOCTH3aHe IUIAHUPaHUX MCXO0Ja Yy ClIydajy Ja TO
HHCY MOTJIH J1a OCTBape TOKOM IIIKOJICKE TOANHE.

VY okBupy HacTaBe y 010Ky y capanmy ca TK koMnanujama ydeHUIIMMa OMOTYAUTH J1a Y4ECTBYjy Y MOHTaXH, TeCTUpamy, nymTamy y pag SDH n DWDM cuctema,
HaIIJIeAamy, CepBUCUpay U OTKIamamy KBapoBa Ha Pa3IMYuTHM ypehajuMa y OonTHYKOj TpaHCHOPTHO] Mpexu. O0e30eanTn 1a ce Ha GJIOK HACTaBH MMOCETH KOMIAHUja Y
KO0j0j ce MOKe BHAETH peanrHo KoHpurypucana MPLS mpexa. [loTpeOHO je a ydeHUIN BoJe THEBHUK OJOK HACTaBe.

[Inan peanusanuje HacTaBe y OJIOKy je CACTaBHH €0 ONEPATHBHOT IUIAHA HACTABHHKA.

Hcxonn koju ce omHoce Ha Kopuiiheme CTpydyHe TEPMHHOJIOTHje, KOMYHHKAalWjy Ha MaTepmeM M jeJHOM CTPaHOM je3uKy, npaheme HHOBalWja y o00JacTH
TeJIeKOMYHHUKalHja, yHanpeherme concTBeHe KapHjepe, HCI0JbaBake MO3UTHBHOT CTaBa NpeMa (hYHKLHOHAHOCTH U TEXHUYKO)j UCIIPAaBHOCTHU ONPEME, YCIICIIHOM YIIPaBIbakby
MIPOLIECOM yUeHa, HHHUIHjaTHBHOCTU ¥ NPEAy3UMIBHBOCTH Y paly U Y4eCTBOBambY Yy pelllaBamy MpoOiieMa y yCIOBHMA pajia Ha TepeHy peann3oBaTH y cBUM Moxyiauma. [Ipn
OCTBapHBamy OBHX MCXO/a KOPUCTUTH InpaTehy TeXHHUKY JOKyMeHTauujy (eHri. Installer/User manual), Tj. yIyTCTBa 3a MHCTANUpame U KopHiiheme onpemMe. Y03HaTH
Y4YC€HHUKE Ca 3aKOHUMaA, IIPOoIUCcCUMa, CTanaapaAuMa U paBujinma y OGHaCTI/I n3rpaamkbe TEJICKOMYHUKAIIMOHUX MPEXa, TC MPABUJIHUKOM 3allITUTE HA paly, ME€pama 3allITUTE Ha
paxy (3amITUTHA oIpeMa, 3allTHTa O CTPYJHOT yJapa, MEXaHHYKMX MOBpena, ...) YKa3aTH Ha Moryhe mpoOieme KOju ce MOTY IOjaBUTH yCJel HEMOLITOBama H/WIH
HETIpHIprKaBamba UCTOT.

[Mpunrkom o6paje Tema noceOHy Makikby MOCBETHUTH TPEHYTHO aKTYeTHUM TeXHOJIOrnjaMa (M/uii TexHoJorujaMa koje he ce kopuctuty y 6nuckoj 6yayhHoctr), 10k
TeMe Koje Cy TeXHOJIOIIKY NnpeBa3ul)ene o0paanTi Ha HHPOPMATHBHOM HUBOY 0e3 3allakerha y JeTajbe, KaKo O yYeHHUIN CTEKIIM CIHKY O Pa3Bojy noctojehe Texnomoruje.

IIpenopyke 3a peanu3anujy HacTaBe MpemMa AyajqHoOM Mojey 00pa3oBama
YKoIIMKo ce HacTaBa pealtnsyje Kao yueme Kpo3 pall, IIKojIa M MOCI0AaBall JeTajbHO IUTaHUPajy U YTBPhyjy MecTo H HAUMH peaju3aluje ucxoaa, 1 yHoce HX y IUIaH

peanm3aumje yyema Kpo3 pai. [lnanupame ce BpPIIM HA TOAUIIKHEM, MECEYHOM HMIIM TEMATCKOM M JHEBHOM HHBOY. OpraHW30BaTH HACTaBy Tako Ja YYCHHK Y MOTIIYHOCTH
OyJe ynosHaT ca OpraHu3anujoM paja npenyseha/cepBuca U Jja ce IpuapxKaBa Mepa 3alITUTE Ha paJy U Mepa 3allTUTE OKOJIMHE. HacTaBHUK - KOOpAMHATOP y4eHa Kpo3 pas



MpoBepaBa Jia JId je T0CI0/IaBall H3BPIINO MPOLCHY PU3KMKA Ha PAHOM MECTY Ha KOME pajie YUCHHUIH U Jia JIM je U3BEO YBOAHY 00yKy ydeHHKa o 6e30eIHOCTH U 3/IpaBJby Ha
paay. UHCTPYKTOP BOAM €BHIEHIHjY MPONUCAHY YTOBOPOM U Y JOTOBOPY Ca HACTABHUKOM — KOOPAWHATOPOM.

biok HacTaBa ce peanusmje Kao ydeme Kpo3 pall, Y TOKY IMIKOJICKe TOANHE WM Mpel Kpaj Apyror nmoiayroaumra. [Inan peannsanuje 010K HacTaBe 3ajeaHo, u3palyjy
MIOCITOABAIl M LIKOJIA, IPEMa COICTBeHUM ToTpebama 1 MoryhHocTHMa. Y OKBHpY HacTaBe y 60Ky, Kpo3 H3pajy paIHHX 3aaTaka U3BPIIHTH IPOBEPY OCTBAPEHOCTH MCXO/a,
U Ha T4j HAYMH OMOTYNHTH yYCHHIMMA JOCTU3AMkE INIAHUPAHNX MCXO/Ia y CIIydajy Aa TO HUCY MOTIIH JIa OCTBape TOKOM ILIKOJICKE TOIMHE.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA

dopMaTHUBHO OlLiCHHBaE, Ka0 Mozel npahema HaNpeaoBama YUeHHKA, Ce 0JIBUja HA CBAKOM 4acy M CBAaKa aKTHBHOCT je 100pa NPHIIMKA 33 NPOLIEHY HAIpenoBama 1
naBame noBpaTHe nHopmanuje. [locturayha ydenuka je Mmoryhe BpeaHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. POLECy yuema); OCTaBIbakhe UTakba W/UIH AaBabe OAr0BOpa
y CKJIaIy ca KOHTEKCTOM KOju ce o0jallimaBa; M3pajy 3ajaraka, MCTPaKMBAuKHX MpOjeKaTa M CIL.; NPE3CHTOBAIC CajpiKaja; TECTOBE NMPAKTUYHUX BEIITHHA, mpaheme
nocturayha rcxona, momoh IpyroBuMa U3 ofesbera y by CaBiafaBarma rpaanBa, npahemne HHUIMjaTUBHOCTH U NTPEIy3UMIBHBOCTH U CII.

IIpenopyyeHe NpojeKTHe aKTUBHOCTH®: Y TOKY IIIKOJICKE F'OIMHE OPraHU30BAaTH 1Ba POjeKTHA 33/1aTKa, 110 jeJjaH y IPBOM U APYTrOM HOIYTroAMINTy. [IpHIMKOM IuIaHupamba
MIPOjeKTHHX 3aJaTaka BOAUTH padyHa o cienehem:

e  yYEHHKE ITOJICIIUTH y Marke THMOBE;
Y jeZIHOM TUMY je 10 4 yueHHKa,;
(dhopmupartu oaroeapajyhu 6poj TeMa mpojeKTHUX 3aaTaKa HacpaM Opoja THMOBA;
OpraHN30BaTH MCTPAKMBAYKHU paJl YICHHKA Ha TeMy IPOjEeKTHOT 3aaTKa, a IpeMa IpernopykaMa 3a pealn3alnjy HalpeIHUX TEXHHKA yuera U IPOjeKTHe HaCTaBe;
YUYEHHIMMa JIaTH JOBOJFHO BPEeMEHa Jia 00pajie TeMy IPOjeKTHOT 3a/1aTKa;
y OIEpaTUBHOM IUIaHy pajia NpelBUACTH oAroBapajyhu Opoj yacoBa 3a Npe3eHTOBAbE MPOjEeKTHUX 331aTaka, IPUMEHOM CaBPEMEHHX METO/Ia HAIPEIHOT yuewa U
MYJITHME/IHjaHe ONpeMe;

*[IporpamMoM IpeMeTa MPernopyyeHo je 1a NPOjeKTHH 3a1anu Oy1y y Be3u ca TeMaMa, ajld HACTABHUK MOXE Y capajiibi ca YUCHUIIUMA n3a0paT 1 HEeKe Apyre TemMe
KOje Cy Y Be3H Ca LIJbEBUMA MTPEIMETa.

TTocebHy maxkmy 00paTHTE Ha YaCOBUMA Ha KOjUMA TOCTY]y CTPYUhAIlH U3 NMOjeHHUX 00JIACTH, BPEIHYjTE AKTUBHOCT YUCHHUKA KOjJH TIOCTABIbajy MUTAmha U aHATUTHYKH
pasroBapajy.

OrnemuBame YICHHKA ce 0J1BUja y ckiaay ca [IpaBmiHukoM o onewuBamy. [IoTpeOHO je, Ha MOYeTKY IIKOJICKE TOANHE, YTBPAUTH KPUTEPHjyMe 3a Ol HBamke (Y CKIary
ca [IpaBMITHIKOM O OICHUBabY), IPBCHCTBCHO 32 CYMATHBHO OICHUBAC U Ca lUMa YIO3HATH yueHHKe. CyMaTHBHO OICHUBAKE CE MOXKE M3BPIIUTH Ha OCHOBY IOJaTaKa
IPHUKYIUbeHUX (POPMATHBHHUM OLICHUBAEM, Pe3yJiiTaTa/pelernha IpoOIeMCKOT WIIM CEMHHAPCKOT pajia, YCMEHHX MpoBepa 3Haba, KOHTPOIHUX U JoMahuX 3ajaraka, TeCTOBa
3Hama ¥ cJ. HauuH yTBphuBama CyMaTHBHE OIICHE YCKIAAUTH Ca HHANBHIYATHHM OCOOMHAMA YICHHKA.

l'lpenopyKe 3a oelbuBaIbe NPUJINKOM peanmauuje HacTaBe 1pemMa AyaJJHOM Moaeay 06pa303aﬂ>a

HacTaBHUK — KOOPJMHATOP Y4eHa KPO3 paj MMa jaCHY, OTBOPEHY M OJaroBpeMeHy KOMYHHKAIHjy ca HHCTPYKTOpHMa oapeheHHX 0] cTpaHe MOCI0AaBLa y Moraeny
IUTaHUPaba HaCTaBe, aKTHBHOCTH M MCX0/a, Kao U npahiea akTHBHOCTH y4EHHKA.

HactaBHUK — KOOpAMHATOp ydYema KpO3 pal M HMHCTPYKTOp 3ajenHo yTBplyjy Kpurtepujyme 3a QopmaruBHO mnpaheme ydeHHMYKHX mnocTturHyha, Bpiie
OIepaIOHAI3allI]y HCXO0/Ia U IIAHUPAjy CyMaTHBHO OllehHBame. POPMATHBHO OIEHIBAHE j€ OCHOBHH METO IPOLIEHE JOCTUTHYTHX M OCTBAPEHUX MCXO/a 38 YICHHKA KOjU
y4H Kpo3 paf.

HacraBHuk, y capagmH ca HHCTPYKTOPOM, CaCTaBJba JIHUCTY 32 BPSIHOBAE KOjy MOIyHaBa HHCTPYKTOP.



HacTaBHUK KOOpAMHATOp ydera KpO3 paj M HHCTPYKTOP, HA MOYETKY LIKOJCKE IOJMHE WM Ha MOYETKY TEeMe/MOJysia yMO3Hajy YYEHHKE ca KPUTEpHjyMHMa
(I)OpMaTI/IBHOF U CyMaTUBHOT OLICH-MBabA.

HHCTPYKTOp NpaTH aKTHBHOCTH YYeHHMKA KO/ MOCJI0JaBIa, HA OCHOBY YTBPheHHX KpHMTEpHjyMa H O TOMe 0/1aroBpeMeHO 00aBelITABA HACTABHHKA —
KOOP/AMHATOPA y4Yema KpPo3 paj.

HactaBHHK KOOpPAMHATOP y4Yema Kpo3 pax ¢opMupa cyMAaTHBHY OLEHY 3a CBAaKOT Y4YEHHKa HA OCHOBY yHAmpe] yTBphEeHHX KpPHTEpHjyMa M y CapajmH ca
HHCTPYKTOPOM, y3uMajyhu y 003up crienin(pHIHOCTH peaii3aliije HaCTaBHOT Ipolieca KO/ MOCI0IaBLa.
[Ipenopydyje ce ma ydeHUIH, KOju ce 00pasyjy mpeMa AyalHOM MOJIeNy, BOJIE JHEBHHK MpaKce, y 0OJHMKY KOjH Iperopydyje HaCTaBHUK — KOOPAWHATOP y4erma Kpo3 paja u
HHCTPYKTOP a y KOjH YHOCE OIIMC H3BPLICHHUX PaZoBa U CBOja 3ama)karmba.

IoxespHO je ce na ce HaKOH ojpeleHe HenarHe WM MOJYJIa OpraHu3yjy NpOBEepe CaBJIaJaHOCTH IPAKTUYHHUX BEIITHHA KOjUMa OW MPUCYCTBOBAIM U HACTaBHUK —
KOOPJIMHATOP yuera Kpo3 paJ U UHCTPYKTOp. M300poM aJeKkBaTHUX M KOHKPETHHX NPAKTHYHHX 3a/laTaka c€ MEPU HUBO JAOCTUTHYTOCTH IUIAHUPAHMX MCXOJA BEIITHHA 32
n3abpaHu MOJYJI WM LEIIHHY.



Ha3us npenmera: CUCTEMUMX Y JE3I'PY MPEXKE

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAILE

Paspen

Teopujcka HacTaBa Bexoe

IIpakTuyna HacTaBa

Hacraga y 6moxy VYxymHO

v

62 -

- 18 80

2. IU/bEBU YUYEbA:

- VYmno3HaBame y4eHHKa ca:
- AQPXHTEKTYPOM CHCTEMA Y je3rpy Mpexe;
- KOHLIETITOM MHTEerpucaHe miarhopme 3a yIpaBibambe TeICKOMYHHKAIIHOHOM MPEKOM, CEPBUCHMA M alUIMKaLMjaMa;
- HAYWHOM peatu3alnje Mpexe y je3rpy;
- CTaHJapANMa ¥ CTPYYHOM TEPMHHOJIOTHjOM Y OBOj 00JIacTH;

3. TEME, UCXO/JH, MNPENNOPYYEHU CAIPXKAJU U K/bYUYHHU IOJMOBH CAJIP/KAJA

OITHILIIe HAYMH 00pavyHaBarba TPOIIKOBA 32 OCTBapEeHE yCIIyre,;
omuIiIe mojam 00J1aKka U HaBe/Ie BPCTE CepBUca y 00JIaKy;
objacHu 3Ha4aj BUpTyanu3anuje pynkiuja IMS miarpopme;
omuIIe HAaYMH pa3MeHe HHpopManyja n3mely 6mokosa IMS-a;
objacuu ynory SoftSwitch-a y IMS-y;

OMUIlIe HAYMH peanu3aldje peayHaancu u backup-a nogaraka;

DHCP/CLF, MREF, Provisoring, Application&Media servers, Service as
Application, Cloud: SaaS/PaaS/laaS, SoftSwitch&BroadSoft, NFV

TEMA ncxoam MPEIMNOPYYEHHU CAJIPKAJH / KJIbYYHHU TIOJMOBHU
Ilo 3aBpmeTky Teme yueHHK he OuTH y cTamy na: CAJIPXKAJA
e OIHUIIE TOIOJIOTH]jY Yy je3Tpy TeICKOMYHHUKAIHOHE MPEXKE; Apxutekrypa u ypehaju y jesrpy mpexxe (CORE-y);
e o0jacHu ynory ypehaja y je3rpy TeIeKOMyHHKAIIMOHE MPEXKE; Hutep-koneknuje. Jlokanuja ypehaja y jearpy mpexe. Peaynnance Ha
e HaBe/le HaYMHE pealn3allije HHTeP-KOHEeKIInja y je3rpy Mpexe; | HHBOY KOHEKIIHMja U Ha HUBOY ypehaja;
e 00jacHM 3HA4Yaj pean3alnje peAyHIaHTHUX KOHeKIja y jesrpy | DATA uenrtpw;
Mpexe; Pytupame y jesrpy mMpexe u yinora MPLS-a;
CTPyKTypa TP mpeae e HaBeze ynory DATA nenrapa y TK mpexu;
Y jesrpy TK mpeace e onwume cTpykrypy DATA nenrapa; Kbyunu nojmosun: CORE & Cloud routers, IGW, BNG, BRAS, MPBN,
e 00jacHM 3HAYaj peAYHIAHTHOT Xap/Bepa y je3rpy Mpexe; interconnection, redundancy, DATA centers, MPLS routing
e HaBeJe HAauMHE pean3alije KOHEKIHja ca IPYTruM
MIPOBajIepUMa y OKPYKEEY;
e o0jacHu IpHHIMIIE pyTHpamka caoOpahaja y jesrpy Mpexe;
e onuie yiory IMS-a y TeneKoMyHHKAIMOHO] MPEXH; WHTerprucaHa/KOHBEpreHTHa maThopma 3a yupaBJbambe CepBHCHMA -
e HaBejle ciiojeBe apxuTekType IMS-a; IMS (eng. IP multimedia subsystem);
e o0jacHu yiory ¢pyHKIHOHATHKX O10K0Ba IMS-a; OynkiuoHanHu 61okoBu IMS-a;
e HaBejie BPCTE U yiore cepsepa y IMS-y; CepBepH 1 cepBUCH;
e OIUIIE NPUHIUI KPEHPAHE CEPBHCA; Bupryanusanyja;
e 00jacHM Ha4YMH PETHCTPALUje KOPUCHHUKA,
Apxr;::;zg;iMS e ONWIIE MPUHIIMII I0/IeJbHBAKA TAKETa CEPBUCA KOPUCHUKY; Kbyunu nojmosu: IMS Layers, HSS , CSCF , MTAS, DNS/ENUM,
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00jacHY KOHLIENIT Ha/130pa ¥ yIpaBJbamkba TEICKOMYHHKAIIHOHOM
MPEXOM;
OITHIIIE CJIOjJEBUTY CTPYKTYPY CHCTEMa 3a yIpaBJbarmke U Ha30p;

Apxutekrypa, ypehaju u mnardopme 3a Haa30p U yIPaBIbakE;
Crojesu. @ynxnuje. [Iporokonn. Framework;
HHTerpucaHo ynpasJbame U HaA30p;

e 00jacHH M0jaM MPEKHOT €IIEMEHTa;

e ONMIIIC NPHHIUI HHTETPUCAHOT HAJ30pa U yIpaBJbatba
ypehajuma pasnmuuutux npoussohaua (Benmopa);

e HaBele pa3IMYMTE PeXKUME MOHMTOpUHTa ypehaja u nenosa
TEIeKOMYHHKALOHE MPEKE;

e ONMIIE NPOLIEAYPE PearoBama y yCIOBHMa 110jaBe anapMa;

e 00jacHH yJIOTY ONEpPaTUBHOT LIEHTpPA 32 HA/30D U yIPaBIbAkE
TEEKOMYHHKALHOHOM MPEKOM;

e o0jacHM 3HaYaj CTaHIap/a M mporca 3a usrpaawy TK mMpexa;

e TyMauH TEXHHYKY JOKYMCHTAIH]Y;

e KOPHCTH CTPYYHY TEPMHHOJIOTH]Y Y OBOj 00acT;

e Kibyunu nojmoBu: TMN, eMS, FCAPS, SMAP, SMAE, CMIP,

NMS, OSF, OMG, IIOP, eTOM
ITogcucremu 3a

HAJI30p U yNpaB/bame
MpexXOM

4. YITYTCTBO 3A TUJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOIT'PAMA
I1pBHU yac y HOBOj ILIKOJICKO] TOAMHU IIOCBETUTH YIIO3HABaby YUCHUKA ca IMJbEBUMA U HCXOJUMa HACTABE, OJHOCHO YUeHa, INIAHOM paJia U KPUTEPHjyMOM 1 HAaUMHUMA

OLICHHBaa, KA0 U HAYMHOM pajia y yYMOHMIM M PAacIoOpeloM pealnsaluje HacTtase. JIUCKyTyjeTe ca yUeHHIMa O BUXOBHM HCKYyCTBHMa Ha OBY TeMy. IIuTajTe MX Kako
3aMHIIIBA]jy je3rPO TENEKOMYHHKAI[OHE MPEXe; Jla JTU MOTY J1a ONUINY INTa CE y ’heMy HaNlasH; ...
O0mumm HacraBe: TeopHjcka HacTaBa M HacTaBa y OJIOKY
MecTo peanu3anuje HacTaBe: Teopujcka HacTaBa ce pean3yje y yUHOHHIH, a HacTaBa y OJIOKy ce peanusyje KO I0cIoAaBIa
Ionena y rpyne: Onesseme ce Aenu y Tpyne Ha OJI0K HaCTaBH
IIpenopyyenu 6poj 4acoBa no TeMama:

e Crpykrypa IP mpexe y jesrpy TK mpexe: 20 yacoBa Teopujcke HacTaBe H 6 4acoBa HacTaBe y 0J10Ky

® Apxwurekrypa IMS miatdopme: 22 yaca TeopHujcke HacTaBe H 6 YacoBa HacTaBe y GJOKY

® [loxcuctemu 3a HaA30p U ynpaBibambe MpexoM: 20 yacoBa TeopHjcke HacTaBe U 6 YacoBa HacTaBe y 0JIOKY

ITpu u3paau omepaTHBHUX IUIAHOBA OTPEOHO je NedHHICaTH AMHAMUKY paja uMajyhu y BUay Ja je yueme, kKao U GOpMHUparhe CTaBOBa U BPEAHOCTH, KOHTHHYHPAaHH
mpolec M Aa je pe3yiraT CBHX aKTHBHOCTH Ha YacOBHUMa PEaM30BaHUX PA3IMYUTHM METOJICKHM IIPHCTYIIOM, KopuihemeM nH(opMalyja M3 pa3InduTHX H3BOPA,
npe3eHToBameM Beher Opoja peanHuX nmpuMepa U y3 akTHBHO y4elnhe yueHunKa.

TIpunrkoM peanu3anuje TeMa HHCUCTHPATH Ha yCBajarby KOHIICNTA, TCPMUHOJIOTH]E, apXUTEKTYpE, YJIore, HO3HLHje ... eIeMeHaTa CHcTeMa Koju ce oopalyyje, a He Ha
M03HaBaky HAYMHA Pajia MOjeAMHAYHUX ypehaja w/mm nenoBa cucTeMa, Tj MHCHCTHPATH Ha ycBajamby KJbYYHHX MOjMOBA 3a JlaJbe pasyMeBama KOHIIENTA CUCTEMa KOjH je
HpeIMET yueHma.

[Mpunukom peannzanuje Teme Ctpykrypa IP mpexke y jesrpy TK mpexe nerassHo pasMorputu ynory kbyunx enemeHata CORE mpexe, ka0 M apXHTEKTypy
(Tomornoryujy) M HaUMH OCTBapHBama Be3a Mehy ypehajuma. Yrosnatu yuenuke ca ynorom DATA nenrapa, BHXOBOM OpPTraHHU3alMjoOM M pean3alijoM. YII03HATH yUCHUKE ca
MPUHIMIIOM pyTHpama caobpahaja y CORE mpexu u yoroM KJbydHHX ypehaja 3a octBapuBame MelyHapoHor caobpahaja.

[penopyuenu cagpxaju 3a Temy Ctpykrypa IP mpe:xe y jesrpy TK mpexe: Apxutexrypa u ypehaju y jesrpy mpexxe (CORE-y): CORE & Cloud routers, Internet
Gateway/IGW, Broadband Network Gateway/BNG, Broadband Remote Access Server/BRAS, Mobile Packet Backbone Network/MPBN. UnTep-koneknuje. Jlokanmja ypehaja
y jesrpy mpexe. PexyHnaHce Ha HUBOY KOHEKIMja M Ha HHBOY ypehaja. DATA nenTpu - CTpyKTypa, yjora, HauMH peanu3anyje, JoKanuje, Halajame U KINMaTH3alHja.
Pyrtupame y jesarpy mpexe u ynora MPLS-a



IIpnmukom peanmusanuje reme Apxurektypa IMS minardgopme nerassHO pasmorpurH yiory ciojeBa IMS mardopme, ka0 M HBEHUX KIBYYHUX (DYHKIIHOHATHHX
650K0Ba. YIIO3HATH yYEHHKE ca YJIOrOM U KOHLENTOM ayTeHTU(HKalyje KopucHUKa (AAA) U IPOTOKOJIOM KOjU C€ KOPUCTH. YTIO3HATH YUYEHHKE ca IPHHIMIOM Kperpama
cepBHCa KOPUCHUITMMA U YJIOTOM CepBepa. YTO3HATH YYCHHKE ca KOHIENITOM cepBuca y obnaky (Cloud-y).

[penopydenu caapxaju 3a Temy Apxutektypa IMS naardopme: MHTerpricana/koHBepreHTHa TUIaTGopmMa 3a yrpasibame cepBucuma - IMS (eng. [P multimedia
subsystem) TpociiojHa GyHKIHOHATHA apxuTekTypa (eng. Application, Control & Connectivity Layer); ®ynkiuonanau 6mokosu IMS-a: HSS (eng. Home Subscriber Server),
CSCF (eng. Call Session Control Function), MTAS (eng. Multimedia Telephony Application Server), DNS/ENUM (eng. Domain Name System/Electronic Number Mapping
System), DHCP/CLF (eng. Dynamic Host Configuration Protocol/Connectivity Session Location and Repository Function), MRF (eng. Media Resource Function), Service
Provisoring (anp. Ericsson Multi Activation/EMA wumu Ericsson Dynamic Activation/EDA), AAA framework (eng. authentication, authorization and accounting, Diameter
protocols); Ceprepu u cepucu: AS (Application servers), MS (Media servers), Service as Application, Cloud: SaaS (Software as a Service), PaaS (Platform as a Service), [aaS
(Infrastructure as a Service), SoftSwitch (eng. SoftSwitch Class 4 & Class 5), BroadSoft (eng. BroadSoft/Works Application Server); Bupryanusauuja: Virtualization as a
concept; IMS Network Functions Virtualization (NFV).

IMpunukom peanuzanuje Teme [loacucreMu 3a HaA30p M yNPaB/bal-€ MPE:KOM JCTAJbHO PA3MOTPHUTH YJIOTY KJbYYHHX (YHKIIMOHATHHUX OJIOKOBA IOACHCTEMA, TOCEOHO
Y YCIIOBHMA yIpaBJbarka OMPeMOM pa3tnduTux npouBohada (Vendor-a). Yo3HaTH yueHHKE ca MpoIeaypaMa Koje IPIUMERY]jy Y cIydajy OrialiaBama atapMa.

Ipenopyuenu canprkaju 3a Temy [logcueremu 3a Ha30p U ynpaB/bamke MPeKOM: ApXUTEeKTypa, ypehaju u miardopme 3a Hapzop u ynpasisame: TMN (layer based)
architecture, eMS (Element Management Systems), FCAPS (Fault-Configuration-Accounting-Performance-Security Management) function, SMAP (System Management
Application Process), SMAE (System Management Application Entity), Common Management Information Protocol (CMIP), Management information base (MIB), NMS
(Network Management Systems), OSF (Operation Systems Functions), The Manager-Agent Model, NEF (Network Element Functions), OMG (Object Management Group),
IIOP (Internet Inter ORB Protocol), OSS/BSS System (Business Support System/Operation Support System Or Customer Relationship Management Systems), eTOM (Business
Process Framework).

HacraBHe cagpikaje je HEOIXOHO peanr30BaTi Kopuctehn caBpeMeHe HaCTaBHE METO/ie U cpe/icTBa. Tpeba HacTojaTh Ja yueHHIH Oy 1y OCIIOCOOJbEHH 3a: CAMOCTAITHO
NpOHaNIAXKeke, CHCTEMaTH30Bamke U Kopuiheme HHpOpManrja U3 pa3IHIUTHX M3BOpa (HIp. CTPYYHE JITEepaType, MHTEpHeTa, Yacolca, yIIOeHHKa, KaTajora. .. ); BU3YeIHO
omnaxatbe, nopeherme 1 ycrocTaBbame Be3a n3Mely pasinnuuTiX cajipixaja (HIIp. II0BE3UBabE CaApikKaja MpeIMeTa ca CBaKOIHEBHUM HCKYCTBOM, CaApXKajuMa IPYrux npeaMera
U 7p.); THMCKH PaJi; CaMOIIPOLICHY COIICTBEHOT 3HaWa W HalpeJOoBarba; NPE3CHTALjy CBOJUX PAJoBa M IPYNHHX Ipojekara W epuKacHy BH3YyeNHYy, BepOaJlHy H IHCaHY
KOMYHHUKaIXjy y3, KaJa je To moTpeOHo 1 oAroBapajyhy aprymenranyjy.

YacoBe HacTaBe y OJIOKY peali30BaTH y JOrOBOPY Ca COLMjaTHUM IapTHEPOM - TEJICKOMYHHUKAIIMOHOM KoMITaHujoM. [IpuirkoM n3Boljema yacoBa HacTaBe y OJIOKY
yueHHUIM Tpeda Jia MoceTe CeKTOpe TelIeKOMYHHKAIIMOHe KOMITaHHje Koje ce 6aBe TeMama y 0oBOM mpeaMeTy. [1oTpebHo je aa yu4eHHIH Bojie THEBHHUK OJIOK HacTaBe.

ITnaH peanu3aluje HacTaBe y OJIOKY je CACTAaBHH J€0 ONEPATHBHOT IIaHa HACTABHHKA.

[Mpwmkom peanu3zanyje HactaBe uctahy BaXKHOCT MOIITOBama IPOIKCA U CTaHIap/a y OBOj 00JacTH U yka3aTtu Ha Moryhe npo0GieMe ycie HepHapKaBamba HCTHX.
Hacrojatu na ce HacTaBa peann3yje Kpo3 UCTPaKHBAaUKe 337aTKe KOjU Cy MIOBE3aHH Ca PeaJHUM KOHTEKCTOM. 3a pealli3alyjy caapikaja, HOTpeOHO je 00e30eANTH TeXHUYKY
JUTEPATYPY 32 TeME Koje Cy npeaMeT ydema. C 003upoM Ha KOMIUIEKCHOCT caJipkaja Tpeba HHCUCTHPATH Ha yCBajamky KOHLENTa U yiore ypehaja, a He Ha MO3HaBaky HauMHA
paza ypebaja, cicTemMa yOIIITe H/UITH BEroBUX JeI0Ba.

Hcxonu xoju ce ofiHOCE Ha Kopuheme cTpyyHe TEPMUHOJIOTHje U TEXHHUYKE JOKyMEHTAIMje Pealli30BaT Kpo3 CBE HAacTaBHE TeMe. [Ipy ocTBapuBamy OBHX HCXOMa
KOPHCTHUTH IpaTehly TeXHHYKY JOKyMEHTalujy, Bakehe 3aKoHe, PONKce, CTaHAap/e M NPaBUITHUKE y 00JIaCTH U3TPaiihe TEICKOMYHHKALIMOHUX MpeXa. YUeHUKE YHO3HATH
ca CTPYYHOM TepMHHOJIOTHjoM y 0Boj obnactu (Hup. PATEJI - nedunanmumja mojMosa).

HacraBHe cagprkaje je IoskeJbHO U3BOAUTH Kao NCTPAXKUBAYKY HACTABY Y KOjOj OM yYEHHUIIN CaMOCTAIIHO, Y TIApy WM IPYIH PN Ha IPOHATIAKEHY, CHCTEMaTH3aNj’
W mpe3eHTanuju uHpOpMaIMja 0 TeMaMma y 0BOj 00iacTu.

CreueHa 3Hama Cy yYCHHIMA Ba)KHA KaKO OM CTEKJIM KOMILUIETHY CJIMKY O HAYMHY Pajia TeJIEKOMYHUKAIHOHE MPEXe.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA



®dopMaTHBHO OLeHUBamke, Ka0 Mozen npahema HalpeoBama YIeHHKa, ce OIBHja Ha CBAKOM 4Yacy M CBaka aKTHUBHOCT je 1o0pa IprinKa 3a NpoleHy HalpeaoBama 1
naBame noBpatHe nndopmaruje. [Tocturuyha yuenuka je Mmoryhe BpeiHOBaTH Kpo3: akTHBHOCTH Ha 4acy (Tj. poLiecy yuema); II0CTaBIbatbe MMTaka W/HiIH 1aBamke 0roBopa
y CKJIaJy ca KOHTEKCTOM KOjH ce 00jalllmbaBa; u3pary 3a1aTaka i HCTPpaKMBAYKKX TIpOjeKaTa  CIL.; U3paay JTHEBHHKa OJIOK HAaCcTaBe; IPE3CHTOBAKE Caipkaja; moMoh IpyroBuMa
U3 OlleJbeHha Y LIMJbY CaBllajaBarba rPaanuBa H CI.

Ha kpajy cBakor gaca mim akTHUBHOCTH 00aBE3HO MOXBAJIHUTH YYEHHKA 32 OHO IITO j€ IIOCTHIao U JaT! My IperopyKe mra jour Tpeba aa ypaau.

IToTpeOHO je OCMHUCINTHU BUIIE THIIOBA Pa3IMYUTHX aKTUBHOCTHU ca MPOIYKTHMA PAa3INYUTOr HUBOA CIOKEHOCTH M YTBPAUTH OYEKHBAHE HCXOJE, a IIpeMa HbUMa U
KpUTEpHjyMe BPEIHOBABbA.

OuemMBame yUeHHKa ce 0J[BHja y CKiay ca [IpaBmiHnKkoM o onemuBamy. [IoTpeGHO je Ha MOYETKY MIKOJICKE TOAMHE YTBPIUTH KPUTEPHjyMe 3a OLeHUBabe (y CKIIaIy
ca [IpaBHITHHKOM O OLICHUBAY), IPBEHCTBEHO 32 CYMaTUBHO OLICH-HBAILE U Ca IbUMa yII03HATH ydeHuKe. CyMaTHBHO OLCHUBAE CE MOKE U3BPIINTH HA OCHOBY ()OpPMAaTHBHOT
OLICHHBaba, pe3yirara/pelea mpodiaeMcKor 3anaTka, npahemeM pajga ydeHMKa — OCTBapHMBama MCXoza M ci. HaumH yTBphuBama CyMaTHMBHE OLIEHE YCKIAIUTH ca
WH/IMBH/yaJIHUM 0COOMHaMa YUCHHKA.

Kana ce 6ok HacTaBa peanusyje KOA IOCIOAaBLA, (JOPMATHBHO OLICEHUBAMBE je OCHOBHU METO]| MIPOLICHE JOCTUTHYTHX M OCTBAPEHHX MCXoza 3a yueHuka. C rora je
B&)KHO J1a TIPEAMETHN HACTABHUK MMa jacHy, OTBOPEHY M OJIaroBpeMeHy KOMYHHKAIHjy ca MEHTOpUMa oJpeheHnM Of CTpaHe COLMjaTHUX MapTHepa KoJ KOjUX ce HacTaBa
peanusyje, y morjieay iaHUpamba HacTaBe, aKTUBHOCTH M MCX0/a, Kao U npahema uctux. CaMo Ha OCHOBY NPELM3HUX MOaTaKa Ce MOXKE CTEli jacHa CIIMKa O IIOCTUTHYTUM
HCXOJMMa, a Ha OCHOBY TOTa JaTH IPETOPyKe 3a HalpeJoBamke U KOHAYHO N3BECTH ()OPMATHBHA OICHA.

Ipunukom usBohema HacTaBe MOCEOHO OOPaTUTH MAXKHbY HAa Pa3BHjarbe CTABOBA KOjHU CE OJJHOCE HA: CAMOCTAJIHOCT, OAATOBOPHOCT, MEAAHTHOCT U NPELHU3HOCT Y pajy;
IUTAaHUPake U OpPraHU3allljy BpeMeHa; mpuiarohaBamy cuTyanjama; yodaBamy NpoOieMa i yUecTBOBabY Y BbUXOBOM pPElIaBamy; yIPaBJbaby IPOLECOM yUetha U ITaHUPaby
pa3Boja KOMIIETEHIHja; capajimby ca Koierama; npahemy MHOBaIMja y 001acTu TeJdeKOMYyHHKalHja; pa3Boj IMO3UTHUBHOT OJHOCA IpeMa ypehajuMa/onpeMu Kojy KOPHCTH;
UCII0JbaBaby MHULM]aTHBHOCTH U IIPETy3UMIBHBOCTH Y Pajy; UCIOJbaBatby Jby0a3HOCTH, KOMYHHKATHBHOCTH, CapaJbUBOCTH, HEHAMETJEUBOCTH U (ICKCHOMITHOCTH Y OJJTHOCY
HpeMa capaJHULIMa; KyJITypy YBaXKaBamba U Capajiibe; Pa3Boj IO3UTHBHOT OHOCA IIPEMa PALIMOHAIHOM M e()MKacCHOM KopHIIhewy eHepruje 1 OApKUBOM Pa3Bojy, Kao U mpemMa
31paBJby U 3aIUTUTH OKOJIUHE.



1. OCTBAPUBAIHLE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Ha3zus npeamera: MOBUJIHA TEJTE®OHUJA

Paspen

Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

1\%

62 -

12 74

2. INJbEBHU YUEA:

— Pa3Bujame cBeCTH KOJI YUSHHKA O YTHUIIAjy TEXHOJIOTHje Ha pa3Boj IPYIITBA;
— VYmno3HaBame YYCHHKA ca IPUHLIUIIOM pajia MoOWiIHE TenedoHuje;

— YcBajame 3Hama y4eHHKA O KapaKTepUCTHKaMa M IIPEHOCY CHTHaJIa ITyTeM MOOMIIHE Tesle(oHuje;
—  Yno3HaBame yUeHHKa Ca KapaKTepUCTHKaMa CaBpEeMEHHUX MOOWMIIHUX Tele(OHCKUX CUCTeMa.

3. TEME, UCXOJU, NPENTIOPYYEHU CAJPXXAJU U K/bYUHHU IOJMOBHU CAJIPKAJA

Pa3pen: YerspTn

logummu Gonx wacora: Teopuja: 62 yaca; HacraBa y Onoky: 12 yacoBa

MOOUJIHe TeJlehoHuje

omuie (ase ycrocrase o3uBa y MOOMIIHO] MPEXH;
o0jacHH MeToJie pajia paiuo pelejHuX TEXHOIOTH]a;

AHnTeHe 0a3HUX CTaHHMIIA;

Teopujcko ofjammeme Mepemha Ha 6a3HOj CTAaHUIN;

T'enepamyje MoOuHE TenehoHNje U FBUXOBH CEPBUCH;

Kapakrepucruxe 1G, 2G, 2.5G, 2.75G, 3G, 3.5G, 3.75G mobwitHe
tenedonuje;

Ycnocrasibame mo3uBa ca MOOHITHOT ypehaja;

Panno penejae TexHonoruje 3a nosehame nomera 6aszHe cranuue (Radio
relay technologies);

TEMA ncxoan MPENMOPYYEHHU CAJIPKAJHA / KJbYYHU TIOJMOBHU
ITo 3aBpuIeTKy TeMe yueHHUK he 6uTH y cTamy aa: CAIPKAJA
e ynopenu DECT u moOunny TenedoHu;jy; DECT (Digital Enhanced Cordless telekomunikacije) Tenedonuja xao
e 00jacHU henmujcKu KOHIIENT MOOHITHE MPEXKeE; npereda MOOIIIHE TenedoHHje;
e HaBeJe THIIOBE KaHAJIA H BUXOBY (QYHKIIH]Y; TRenmujcka ctpykTypa MoOmitHe TenedoHmja;
e o0jacHu npobneme ycnen uHTEpdepeHIuje; Bpcre u kapakTepHucTHKe KaHaja 3a [TOBE3UBabe Oa3He CTaHULE U
e o0jacHU mpena3zak MOOWIHOT KOPHCHHKA U3 jenHe henuje y MOOMJIHE jeIMHULE;
TIPYTY; Wutepdepenumja;
e 00jacHU METOJIC BUILICCTPYKOT MPUCTYa 0a3HO] CTAHUIIM; Handover (Intra-BSC, Inter-BSC/Intra-MSC handover, Inter-MSC
e 00jacHU yJory JiejoBa 0a3He CTaHHIE Y MPEIKH; handover);
HpuHoun e HaBeJe Mepema Koja ce 00aBibajy Ha Oa3HO] CTAHUIN; Mertoze BUIIECTPYKOT IPHCTyNa 6a3HOj CTAaHUIY;
(pynknnonucama e OIHIIE KAPAKTEPHUCTHKE TeHepannja MoomiHe Tenedonuje; Jenosu u ¢pyHknuja 6a3He CTaHUIE;
L]
[ ]




Kspyunu nojmoBu: Mobile station, Base transceiver, Mobile
Telecommunications Switching Office, kaHain 3a KOHTpOITy, KaHAI 3a
nperoc, GSM, GPRS, EDGE, UMTS, UMTS2, Radio relay

CaBpeMeHe MOOUJIHE
TexXHoJIoTHje

aHAITM3KpPa KapaKTEePUCTHKE MOOHIHIX TEPMHHAA,;

objacan WAP mpoTokoi;

HaBeJie Kapakrepuctike 4G mobuiHe Tenedonuje;

o0jacHu kapakrepuctuke Small cell cranuie;

o6jacuu npennocty VoL TE TexHomoruje;

HaBeJle MPETHOCTH KOje CaBpEMEHOM APYLITBY oHOCH 5G
TEXHOJIOTH]a;

HaBejle orcere GppekBeHnuja koje Kopuctu SG TeXHOJIOTH]a;
o0jacHu TIPeJHOCTH JHaMeTep MPOTOKOJIA y MpeKaMa HOBUJjHX
TCHEepaImja;

o0jacHu IPHHIMI paja enemeHara yHytap moomiaane CORE
Mpexe;

omuire komrnonente SG Core apXUTEKType;

HaBezie npeaHocTH uHTerpanuje SG u IMS apxurekrype;
o0jacHH T0jaM ,,BeIITaYKa HHTEIUICHIIM]ja“;

o0jacHM HaYMHE Y4YeHa CUCTEMa BEIITaYKe WHTEIUTCHII]E;
HaBeJle HaYMHE PUKYIJbakbha M0JIaTaka KOje KOPUCTE CHCTEMU
BEIITAYKe HHTEIUICHIIN]C;

MpeCcTaBy MpuMepe npuMeHe SG TEXHOIOTHje Y CaBpeMEHOM
ApYIWITBY;

OITHIIIC BPCTE M YJIOTY aHTCHCKOI' CHCTeMa y Ga3HUM
cranunama 5G TexXHOIOrHje;

TyMa4u aHaJIu3y YTHIAja eJIeKTPOMArHeTHOT 3payeha 0a3HuX
CTaHHIIA HA )KUBOTHY CPE/IMHY;

W3pay MPOjeKTHH 3a1aTakK;

YCIIEIIHO yIpaBJba MPOLIECOM YUeHa;

yHarpeljyje cBojy Kapujepy U KOMIIETCHIIH]€;

IIpaTH MHOBAIMje y 00JIaCTH TeJIEKOMYHHUKALHja;

UCII0JbaBa Jby0a3HOCT, KOMYHHKaTUBHOCT, HEHAMETJBUBOCT U
(bIIeKCHOMITHOCT y OJJHOCY ITpeMa capajHHUIMa 1
Hazpehennma;

MIPOMOBHIIIE BPETHOCTH Capajibe y MPohecHoHatHOM 1
KHBOTHOM OKpPYXEHY;

JOTIPUHOCH KYJITYPH yBa)KaBarba U Capaibe;

HCII0JbaBa OJIrOBOPAH OJHOC IPEMa 3APaBJby U 3aIUTHTH
OKOJIMHE U CIIPEMaH je J1a ce Ha TOM I0JbY aHTaXYy]e;
HHTEpIIpeTHpa Baxkehe peryiaTopHe akTe y Be3H ca 3alTHTOM
JKUBOTHE CPE/IMHE;

MoOwiiHE TepMHUHANH, BPCTE U KapaKTePHUCTHKE;

WAP (Wireless Application Protocol);

Kapaxkrepuctuke 4G mobuine Tenedonuje;

Small cell crannte 3a mobospIIamke KananuTeTa 1 KBanurera 4G Mpexa;
VoLTE (Voice over LTE);

PeBonymuja y napopmatinakom 100y omoryheHa 5SG TeXHOIOTHjOM;
DpeKBeHIMjCKH OlIce3n Koje kKopucTth 5G;

VYHaanpehenu MoOunHu mupoxonojacHu npucryn 'y 5G (eMBB —
enhancend Modile Broadbend);

MacoBHa komyHuKanuja MamuHa y 5SG (mMTC — massive Machine Type
Communications);,

VYiTpa noy3aana KOMyHHKanja ca manuMm KammeweMm y SG (URLLC);
Huametep (Diameter Protocol) mpoTokon 3a BepuduKanmjy,
ayTopu3auujy u Tapupupamne;

Komyranuja koia, KOMyTaluja nakera 1 CepBUCHe miaTdopme y
renepauujama Mmoouiae CORE mpexe;

5G Core apxuTeKTypa;

Nurerpanuja 5G texunonoruje u IMS-a (IP Multimedia Subsystem);
[IpuBatae 5G Mpexe;

5G TexHonoruja y uaterpanuju ca loT (internet of things);

5G TexHONOTHja y MHTETPALMjH Ca MAIIUHCKIM YIEHEM Y CHCTEMHUMa
BCHITAYKEC I/IHTCHI/IFCHLlHje;

5G TexHONOrHja y HHAYCTPUjCKUM npeny3ehnma;

TpancmopT 1 J0TUCTHKA Ka0 KOPUCHUIM 5G TEXHOJIOTH]E;

ITpumena 5G TexHONOrHMja y NIPOU3BOIILH M PYIapCTBY;

AHTeHCKH cucTeMu 6a3HuX craHuia 5SG TeXHONOTHje;

VTHIaj eneKTPOMarHeTHOT 3pauera 0a3HUX CTaHHIA Ha JKMBOTHY
CpelIMHY U TeXHUYKe ypehaje;

Ksbyunu nojmosu: 4G, 5G, VoLTE, 6a3He cTanute, GpeKBEeHIIH]jCKA
orice3u MoOmITHE TenedoHuje, aHTeHCKH cuctemu, 0T, Diameter




e KOMYHHIHUPA Ha MATEPHEM U jeTHOM CTPAHOM jE3UKY Y
Ipo()eCHOHATHOM KOHTEKCTY.

4. YIIYTCTBO 3A JTUJAKTUUYKO-METOJIUYKO OCTBAPUBAIGE IIPOTPAMA U OHEIbUBAILE
Ha npBoM yacy y4eHHKe yNO3HATH Ca IIMJbEBUMA M MCXOJMMa HACTABE M y4erba, INIAHOM Pajia, HAYMHOM IIOHAllakha Y KaOWHETY U Ha PaJHOM MECTY KO/ IOCJI0/aBla

Y 3aBHCHOCTH OJf TOTa JIa JIU ce OJIOK HAacTaBa OpraHu3yje y KaOMHETy MM KOJ IOCJIOAaBIa. Y UeHHKe Takohe Tpeba yro3HaTu U ca KpUTEPHjyMUMa M HAUMHUMA OlCHUBAIba.
Ha noverky HacraBe ypaanTH NpoBepy HMBOA 3Hama ydYeHHKa, Koja Tpeba 1a Iociyke Kao OPUjeHTHP 3a OpTaHM3alMjy M eBEHTYaJlHy WHIWBUIyalIH3alldjy HacTaBe.
HacraBHUKY ce mpenopyuyje capajimba ca HACTaBHHIMMA CTPAHMX je3WKa Kako OM yYEHHMK OBJaJa0 CTPYYHOM TEPMHHOJIOTHjOM M Ha JPYroM je3uky. MHcucTHpat Koz
y4YeHHKa Ha KopHiufielhy CTpy4YHE TEPMUHOJOTH]jE, a Ha OJOK HACTaBW y KaOMHETY WM KOJ IOCJIO/aBlia Ha NPUMEHH Mepa 3alliTHTEe Ha Pajly, yPEAHOCTH PaJHOI MecTa
NpUMEHH TIperopyka 3a 3alITHTy OJ KBapa ONpeMe yCieA HENpaBHIHOT pyKOBama. TOKOM Ilelie INKOJICKEe TOJWHE HACcTaBHUK yKasyje Ha HOBE IpaBle pa3Boja
TeJIeKOMYHHUKAIIMja U MOJCTHYE YUSHHUKE J1a IpaTe HHOBaIHje.
Oo6smum HacTaBe: TeopHjCKH YacOBH U HacTaBa y OJIOKY
Mecto peanun3anuje HacTaBe: TeopHjCKH YaCOBH Ce pealn3yjy y CTaHAapIHO] YYHOHHUIM. BiIoK HacTaBa ce peanusyje y KaOMHETY WK y OAT0Bapajyhoj KoMITaHujH.
IMopena y rpyne: Onesbeme ce Ielu y rpyre Ha 010K HaCTaBH.
IIpenopyuenn 6poj yacoBa no Temama:

o [lpunnun ¢pyHKuHOHKCAama MOOWIHE TenedoHuje: 22 Yyaca Teopuje, 6 yacoBa 010K HacTaBe

o CaBpemene MoOmiTHe TexHoorkje: 40 yacoBa Teopuje, 6 YacoBa 6JIOK HacTaBe

3a gacose Teme [IpuHIMN PyHKIMOHUCAH-2 MOOHIHE TeJle)oHUje TOTPeOHO je NeuHNCcaTH JMHAMUKY paga uMajyhu y Buay na je yueme, kao 1 hopMupame cTaBoBa
U BpeIHOCTH, KOHTUHYHPAHH IIPOLIEC U Ja jé Pe3yNaTaT CBUX aKTHBHOCTH Ha YaCOBHMA PEATN30BAHMX PA3IHIUTHM METOJCKHM IPHCTYIOM, kopumhemeM nHpopMarija u3
pa3IMYMTHX M3BOpA U Y3 aKTHUBHO ydelnhe yueHuka. [Ipmmukom oOpajae HOBHX caapikaja KOPUCTUTH CIHMKe, OJIOK HIeMe, Npe3eHTalje U BUASO Caapikaje JOCTYITHe Ha
HUHTEPHETY.
Ha moueTtky Teme mpencTaBUTH MCTOPHW)CKH pa3Boj M ypehaje koju mpeacraBspajy mperede moOminHe Tenedonuje. Y okBupy henmjcke CTpyKType MOOHMIIHE TenedoHHje
oOjacuutH: henmjy, 6a3Hy cTaHHUIly, PPEKBEHIN)CKH OIICET, pacroely (peKBeHIHja, KiacTep, MOOWIHE KOMYTAI[OHHU [IEHTap, TPAaH3UTHA MOOHMIHM KOMYTallMOHH LIEHTap,
MHTEPKOHEKIHjy. Kao TeXHHKe BUIIECTPYKOT IPUCTya 00pauTh: GpeKBeHIMjCKH MyTuILiekc (Frequency Division Multiple Access - FDMA), Bpemencku myaturiiexc (Time
Division Multiple Access (TDMA) u xonun myntuivieke (Code Division Multiple Access (CDMA). bazHy cTaHWIly M3y4aBaTH MPeKo OJOK IIeMe ca 00jallibemheM CBAKOT
enemeHTta. O6jacHUTH BpcTe M 0coOMHe aHTeHa. [IpencraBuTH TeopHjcku moMohy yIyTcTBa 0 MepemhHMa IapaMerapa 0a3He CTaHUIIe IITa ce M KaKo MepH Ha 0a3HOj CTaHHUIN.
Taxo he yueHui 6uTH ocriocoGJbEHH J1a IpaTe IpeJaBambe U yIyTCTBA IPHIIMKOM IoceTe 6a3Hoj cTaHuIM. Kao McTpakMBayKy akTHBHOCT PEasI30BaTH yIIO3HABAKE yUCHUKA
ca resepairjama MoOmIHe TeneoHuje, FUXOBUM OCHOBHHM OCOOMHAMa M IPEJHOCTHMA KOje je JIOHOCHIIa cBaka of mhuX. Kao McTpakMBayKy aKTUBHOCT YYSHHIU MOTY 1a
oJlpajic ¥ TeMy yCIOCTaBJbarba M03KMBa ca MOOHIHOT ypehaja, ycrocTaBibame Be3e ca 0a3HOM CTaHHIIOM M LIEHTpaoM MOOMIHE TeaedoHuje, HAeHTUUKAIM]y KOPUCHUKA U
KOjH ce MOJIaIH O MO3KBY UyBajy.
OO6jacHUTH TP THIA PAJHO PeNejHe TexHonoruje 3a nosehame nomeHTa 6asue cranuue: (Radio relay technologies) — xana ce momet noBehaBa mojavyambeM CUTHaja, WK
CMIMMHHALIOM CMETHH U M0jayarbeM, WK eIMMHUHALIM]OM CMETHH U N0jaYambEeM IJIe je CTaHMIa CocoOHa 1a yCMEpH CHIHAJ KPajiheM KOPUCHHUKY WITH APYroj CTAHHUIHM (Ha
ciojy 1, Ha ciojy 2, Ha cnojy 3).

3a yacoBe TeMe CaBpeMeHe MOOHMIIHE TEXHOJIOTHje KOPUCTHTH METOJC aKTHBHO OPHjCHTHCAHE HACTaBe U yYEHHKE ITOCTaBUTH y YJIOTy MCTpaxkuBada. Ha mouerky
TeMe 00jaCHUTH YYEeHHUIIMMa KapaKTEPUCTHKE M apXUTEKTypy CaBpEMEHHUX MOOWIHUX Mpexka, kapakrepuctukama VOLTE (Voice over LTE) — 605bM KBaIHUTET 3ByKa, Opika
ycrocTaBa Bese, kopuinheme 4G HHTEepHeTa U pa3roBopa y ucto Bpeme. O0jacHUTH Kako apXUTeKTypa core Mpexa 3G, 4G i1 5G renepanuje MoOmiIHe TenedoHUje KOpHCTe
komyTauujy kona CS (circuit switch), komytauujy nakera PS (packet swich) nnn cepucte miatdopme (service-based architecture). Kao AAA (authentication, authorization,
and accounting) nipotokon obpaautu Diameter Protocol. TloceOHy maxmy MOCBeTUTH NpuMeHH 5G TEXHONIOTHje M BeHOM YTHUIIajy Ha ApyIuTBo. [locMarpaTtu ApyITBO ca
acrieKkTa HHAYyCTpHje, caoOpahaja, TpaHCTIOpTa, pyIapcTBa, rpal)eBUHApCTBA, PyHKIMOHKCAma TpeHoca HHpopManmja m3mehy ypehaja y nepconamanm Mpexxama. Pasmarpatu
yrunaj 5G Mpeka y IpHKyIUbamky HH(opMaIija 3a MalIMHCKO yYeme W KopUIIheme Yy CHCTeMHUMa BelTauke HHTennreHnuje. O0jaCHUTH yUYeHHIMMA 3aIlTO C€ CHCTEMH



Ha3MBajy CHUCTEMH BelluTauke uHTenureHuuje. OGjacCHUTH MM KOje METOJe KOPHCTE 3a YYeHe M Koje Cy mpeaHocTH Kopuinhiema 5G Mpexa 3a MPUKYIJbake W HPEHOC
uHdopmalmja Koje he KOPUCTUTH CHCTEMH BeluTauke MHTenaureHuuje. [Ipemopydyje ce ja yu4eHHIM MOJCJbEHU y IpyIe paje MpojekTe Koje he KacHHje Mpe3eHTOBATH.
Ipenopy4ene Teme 3a pojexre cy: [IpuBathe SG Mpexe y dynkiuju [oT, TpaHncropt u oructuka kao kopucuuuu SG Texnosoruje, [lpuvena SG TEXHOIOTH]a y TPOU3BOILH
U pYAApCTBY, MaIIMHCKO YYeHe Kao JIe0 BeLlITauKe HHTEeINTeHIMje, BellTauka MHTEeIUTeHIM]ja Y CaBPEMEHOM JIPYIUTBY. YYEHHKE YIIO3HATH ca HHTErpanujoM 5G TeXHOJIOTHje
u IMS-a, peanmzanujom 5G Core apxXUTEKType U peaiu3aliijoM core cKiaaumTa nomohy "koHtejHepa'". OCBpHYTH ce Ha peanu3anujy anteHa y SG TeXHOIOTHjH.

Ioce6OHy na)kiby MOCBETUTH aHAIM3H YTHIAja eIeKTPOMAarHEeTHOT 3padeha 0a3HUX CTAaHHUIIA Ha )KUBOTHY CPEIUHY. 3a pean3aliijy OBOT CaapiKaja yueHUIH O1 Tpedau
Iia ce 6aBe HCTPAKUBAKHEM U HANAXKEHEM JOCTYITHUX HH(OpMaIKja U3 pasInuuTHX U3BOpa KOJ HAC U y cBeTy. [IprmiukoM aHanmu3e paga cuctema SG TexXHONOruje 00e30euTi
JOKYMEHTAIL]y TOT CHCTeMa Jia OU yYCHHIM HAYYHIIM Jla aHAITM3UPa]jy ACNOBE JOKyMCHTAIHje, TyMaye Pe/ICTaBIbeHE CIEMEHTE U CXBATe MPHMEHY JIOKYMEHTAIIH]e.

VY TOKY LIKOJICKE TOJJMHE OPraHW30BaTH MOCETY HpeaBaya CTPYYmhaka 3a TeMy Koja ce H3ydaBa MPEAMETOM.

HacraBy y 00Ky IUTaHMpaTH M peaan30BaTH IO NOTPeOH y TOKY IIKOJICKE FOAMHE WIM Ha Kpajy paspena 3a 00a Moayia y Tekyhoj IIKOJICKO] TOAMHH. Y TOKYy OJI0K
HacTaBe Tpeba OpraHU30BaTH MOCETY 0a3HOj CTaHUIM TAe fie y4eHHIMMHU OUTH Mpe/CTaBJbeHH JIeJI0BU Oa3He CTaHuIe U ypa)eHO Mepere TeXHUUKHX U APYTHX IapaMerapa
6a3He CTaHHIE Kao IITO Cy: MEpewe MpeaajHe GpeKBeHINje 1 IMHPUHE eMUCHjE PaJHOT KaHajla, Mepehe TUPEKTHE W Pe(ICKTOBAHE CHAre U CHare HEXEJbCHHUX 3payca,
onpehuBame monapusaiije aHTeHe 3a CBaKH CEKTOp.

IToTpe6HO je na yuyeHHIN BOAe JHEBHUK OJIOK HACTaBe.
IIman peanmsanuje HactaBe y 070Ky 3ajeHO M3pal)yjy mocinomasar 1 mKkosa, mpeMa ColcTBeHNM rorpedama u MmoryhaoctuMma. Ilnan peannzanuje HacTaBe y OJIOKY je
CacCTaBHH JICO OINEPATHUBHOT IJIaHa HACTABHHKA.

Hcxonm koju ce ogHOCE Ha YCIEIIHO YIpaBbamke IPOIECOM ydema, yHampeheme COICTBeHe KapHjepe M KOMIIETEHIHja, Npaheme WHOBamuja y oO0JacTH
TEJICKOMYHHKaIH]ja, OJJHOC MPeMa capaJHUIIUMa U HaapeheHnMa, IPOMOBHCAE BPEHOCTH Capaiibe, OATOBOPAH OJHOC peMa 3[paBiby M 3aLITHTH OKOJIHHE, KOMYyHHUKALH]Y
Ha MaTepmheM U jeJHOM CTPAHOM je3UKy peain3yjy ce y oba moayna. [Ipu ocTBapuBamy OBUX MCXOJa KOPUCTUTH mpatehy TeXHHYKY JOKyMeHTauujy (eHri. Installer/User
manual), Tj. yIIyTCTBa 32 HHCTAINPAE U KOPUIINCHe ONpeMe U MyIITambe CUCTEeMa y pajl. YIIO3HATH yYSHHUKE ca 3aKOHMMa, IPONMCUMa, CTaHIapAiMa H IpaBriInMa y obactu
U3TPa/iibe TEICKOMYHHUKAIIMOHHX MPEXa, T¢ IPABHIHMKOM 3aIlTUTE Ha Pajy, Mepama 3allTUTE Ha pajy (3alITHTHA OITpeMa, 3alTHTA OJ] CTPYjHOT y/Japa, MeXaHHYKHX [TOBpe/a,
...) YkazaTu Ha Moryhe npo0iieMe KOju ce MOTY M0jaBHTH yCJIe ] HETIOIITOBaba H/UIIU HeTPUAPIKaBamba UCTOT.

ITpunukom obpajie TeMa MoCeOHy MaXKiby MOCBETUTH TPEHYTHO aKTyEIHIM TEXHOJIOTHjaMa (M/Win TeXHoJIorHjaMa koje he ce kopuctutn y 6mmckoj 6yayhHoctn), mok
TeMe KOje Cy TeXHOJIOUIKHU npeBasuleHe oOpaauTi Ha HHGOPMATUBHOM HUBOY 0€3 3aJlaXKema y JeTalbe, Kako OM YUEeHUIM CTEKIIH CIMKY O pa3Bojy moctojehe TexHomnoruje.

5. YITYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA
DopMaTHUBHO OLICHHBaE, Ka0 MoJiel Npaliemha HalpeaoBama YUeHNKa, Ce OJjBUja Ha CBAKOM 4acCy M CBaKa aKTUBHOCT je J100pa NpHIIMKA 33 MPOLEHY HalpeIoBamba U

naBame nosparae nudopmanuje. I[Tocturayha ydenuka je moryhe BpeiHOBAaTH KpO3: aKTHBHOCTH Ha 4yacy (Tj. IPOLECY YueHa); OCTaBJbabe MUTAHbA H/UIIH 1aBakbE 0r0BOPA
y CKJIaay ca KOHTEKCTOM KOjU ce ofjallmaBa; u3paly 3aJaTaka, HCTPAKHBAYKUX IpOjeKaTa U ClI.; IPE3CHTOBAamE caapikaja; TeCToBa, npaheme mocturayha mcxona, momoh
JIPYroBHMa U3 OJIeJbCHha Y LIHJbY CaBilalaBama IpajiBa, npaliche HHUIMjaTHBHOCTH U IPEIy3UMIBHBOCTH H CII.
IIpenopyueHe NpojexTHe AKTHBHOCTH®: Y TOKY ILIKOJICKE 'OJJMHE OPraHW30BATH JIBa IIPOjEKTHA 3a/1aTKa, 110 jeaH Y IPBOM U APYroM Nnoiayroaumry. [IpuivkoM miaHupama
MIPOjeKTHHX 3aJaTaka BOAUTH padyHa o cienehem:

e  yUYCHHUKE NOAEIUTH Y Mamhe THMOBE;

e Y jeIHOM THMY je 110 4 yUCHHKA;

e (dopmuparu oaroBapajyhu 6poj Tema MpojeKTHHUX 3aj1aTaka HacrpaM Opoja THMOBA;

e  OpraHM30BaTH MCTPAXKMUBAYKU PaJl YUCHHKA Ha TEMy IPOjEKTHOT 3aJaTKa, a IpeMa MperopykaMa 3a peanus3alijy HalpeAHUX TEXHHKA y4erma U IPOjeKTHE

HacTaBe;
e  YYEHHIMMA JIaTH JIOBOJLHO BpEMEHa Jia 00pajie TeMy IPOjeKTHOT 3a/1aTKa;




L Y OnE€paTUBHOM IUIaHY pajia NPEABUIACTHU OHFOBapajth/I 6p0_] HacoBa 3a NMPE3CHTOBAKLE HpOjCKTHI/IX 3aJaTaka, MIpUMEHOM CaBpEMCHUX METO/[a HAIIPECIAHOT

y4ema M MyJITHMEHjalIHE ONPeMe;
*IIporpamMoM mpeaMeTa IPernopyyeHo je Aa MPOjeKTHHU 3aianu Oy1y y Be3U ca TeMaMa, i HaCTaBHHUK MOXeE Y capa/ibi ca ydeHHIMMa U3a0paTH M HEeKe Jpyre TeMe

KOje Cy Y Be3H ca LHJbEBUMA [IPEIMETA.
[oceGHy nakmwy oOpaTHTE Ha YaCOBMMa Ha KOjUMa TOCTYjy CTPYUAIN U3 I0jeJHHUX 00I1acTh, BpeAHYjTe aKTUBHOCT YUCHHKA KOjH ITI0CTaBJbajy MUTamba i aHATNTHIKH

pasroBapajy.
CyMaTHBHO OLICHHBAHE CE MOXKE U3BPIIUTH Ha OCHOBY I10IaTaKa IPUKYIUBEHNX (POPMATHBHIM OLICHHBABEM, Pe3yIITaTa/pelienha MpobIeMCKOT HITH CEMUHAPCKOT pajia,
YCMEHHX IIpOBepa 3Hama, KOHTPOIHUX U JoMahux 3aaraka, TeCTOBA 3Hamba U ciI. HauwH yTBphHBama CyMaTHBHE OLICHE YCKIAUTH Ca MHANBHIYaIHUM OCOOHHAMA yICHHKA.



Ha3zus npeamera: 1P TEJJE®@OHUJA

1. OCTBAPUBAIbA OBPA30BHO-BACIIMTHOI' PAJIA - OBJIMLIA U TPAJAILE

HACTABA

PA3PE,
2 Teopujcka HacTaBa Bex6e IIpakTryHa HacTaBa

IMPAKCA YKYIIHO
Hacrasa y 6oxy

v - - 62

30 - 92

Hanomena: y Tabeiu je npuka3aH roJuiimby (GOH 4acoBa 3a CBakM OOJIMK paja

2. INJbEBU YUEA:
- OcnocobsbaBame yueHHKa 3a:
- HHCTAIIUPabe, KOHPUTYpUCame U opxkaBambe [P KOMyHHKaIMOHNX cUcTeMa;
- KOHUTYpHCamke U oap>kaBame Softswich-a;
- IpUMEHY CTaHapaa 1 Kopuuiheme CTpy4YHe TEPMHUHOJIOTH]E Y OBOj 00J1acTH;
- IPUMEHY Mepa 3allTHTE Ha Pajy, 3allTHTE 37]paBJjba U 3aLITUTE )KUBOTHE CPEANHE;
- OZIFOBOPHO M3BpLIABAHE IIOBEPEHUX MY 3a7aTaKa/loCI0Ba

3. HA3UB U1 TPAJAILE MOAYJIA IPEJMETA

Pen.6p HA3UB MO VJIA Tpajame Moaya (4acoBm)
1 [P KOMyHUKaIIMOHU CHCTEMH 62
2 Softswitch 30

4. HABUBU MOJAYJIA, UCXOAU YUEBA, IPEIIOPYUYEHU CAJPKAJU U K/IbYYHHU [TIOJMOBHU CAJIPIKAJA

MoHTHpa 1 oBexe [P neHTpany Ha mocrojehy padyHapcky

mpexy (LAN);

nosexe [P nenrpamy Ha PSTN;

nosesxe [P tenedone/repmunane na LAN;

n3BpIIM Hanajame [P Tenedona/repmunana;

peructpyje IP renedone/repmunane Ha [P PBX;

WHCTanupa u peructpyje Softphone ammkanmjy;

koH(urypue [P nenrpary npema 3axTeBy

CHUTYyallHje/KOPUCHHUKA,

e ycnuTa QyHKIMOHAIHOCT CHCTEMA M OTKJIOHH yO4YeHe
HEJIOCTaTKE;

e TIpejia CUCTEM Ha yHnoTpeOy KOPUCHHKY;

IP KOMYHMKALIHOHU CUCTEMH

ncxoau IMPEIIOPYYEHHU CAJIPKAJ / KJbYUYHH IIOJMOBHA
i ik Ilo 3aBpmeTKy Moayna yueHHUK he OuTH y cTamy jga: CAJPKAJA
e 00jacHH KOHLIENT/CTPYKTYpY 1 yiory [P PBX; INojam IP xomynukarponor cucrema (eng. IP Private Branch

Exchange / IP PBX);

Be3a ca jaBHoM Tenedorckom mMpexom (PSTN-om - Trunk
Lines);

OCHOBHO 1 pe3epBHO Hamajame HeHTpaie; Hanajame TepMuHaa;
IMopenraBama HeHTpae;

Softphone amuukanuje;

Kibyunn nojmoBu: PBX, LAN, PSTN, IP terminal, SIP, SIP
trunk, Softphone




e objacHu ynory Softswitch-a; Viora Softswitch Class4 u Class5 y TenekoMyHHKaIOHO]
e npuctynu Softswitch-y panu noneiaBama napamerapa; MPEKH;
e DPETHCTPYje KOPHCHHUKA; Ionemagame mapamerapa Softswitch-a 3a peanuzanujy
e (Ie)aKTHBHpPA CET OCHOBUX/IOJATHUX yCIyTa; OCHOBHUX U JIOJATHUX YCIIyTa;
e kpeupa SIP mapametpe 3a BT; INonemasame mapameTapa Softswitch-a 3a peanmzanmjy
e kpewnpa IP Centrex rpyiy MOCIOBHHX KOPHCHHKA; OCHOBHHX M JIOZIATHUX yciIyra 3a nocioBHe (Business)
e Kpeupa pyTy 3a ycMepaBamwe caoOpahaja; KOPHCHUKE;
e KOPHCTH CTPYYHY TEPMUHOJIOTH]Y y OBOj 00JIacTH;
Softswitch e KOPHCTH TEXHHUYKY JOKYMCHTALU]Y Y Pay; Kibyunn mojmoBu: Softswitch, Business Trunk, IP centrex
e IIPUMEHH Mepe 3allTUTEe Ha pajy ¥ 3allTHTE 3]paBJba;
e IPUMEHH Mepe 3alITUTE KUBOTHE CPEAUHE;
e IPHMEHH MPENOPYKE 3a HHCTANIALH]Y OIPEMeE;
L[]

HNPUMEHH NPENopyKe 3aIITUTE ONPeMe 0] HePABUIIHOT
PYKOBama;

e CIIOJbaBa Jby0a3HOCT, KOMYHUKATUBHOCT, HCHAMETJFHBOCT U
(urekcHOMITHOCT Y OJTHOCY IIpeMa capaHULMa, HaapeheHuma u
KJIMjeHTUMa;

5. YIIYTCTBO 3A JTMJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOTPAMA

IIpBu wac y HOBO]j IIKOJICKOj TOJMHU OZPXKATH Ha HUBOY IEJIOT 0JIeJbeHha U IOCBETUTH T'a YIIO3HABaby YUEHHKA Ca [IMJbEeBHMA M UCXOANMAa HACTaBe, OJHOCHO yuema,
IUTAHOM pajia ¥ KPUTEPHjyMOM M HAaYMHUMa OLICHhUBamba, K0 M HAUNHOM pajia y KaOWHeTY/ClelHjalTi30BaH0] YIMOHHMIIH, IIOJIEN Ha TPYTIe U PAacIIOPeoM pealn3aliyje HacTaBe.
JluckyTyjeTe ca yUeHHIIIMA O FbUXOBUM HCKYCTBHMA Ha OBY TeMy. [IuTajTe ux ImTa je 3a HBUX MMOCIOBHH KOMYHHKAIIMOHU CHCTEM; YeMy CITyKH; U3 dera ce cacToju; Koje Cy
MPEIHOCTH MPIMEHE OBAKBOT' CUCTEMA; [1a JIM Cy UMaJIi HeKa HCKycTBa ca oBUM cucteMoM (Hmp. Call centar).

O0mumm Hactase: [IpakTnyHa HacTaBa M HacCTaBa y OJIOKY
MecTo peannsanuje HactaBe: Moy [P koMyHUKalIMOHH CHCTEMH C€ peajn3yje Kao MpakTHYHA HacTaBa y KaOMHETy WM KOJ IOCIoJaBLa. Peanusamnujy HacTaBe OTpeOHO
j€ OpraHM3alMOHO YCKJIAaIUTH Ca KamaluTeTUMa MIKOJIe, OHOCHO COLMjalHOT mapTHepa. Moxyn Softswitch ce peanmsyje kao HacTaBa y OJIOKY y capaiibu Ca COLMjaTHUM
TapTHEpUMaA.
Iopena na rpyne: Onesbeme ce ey Ha IpyIe
IIpenopyuyenu 6poj yacopa:

® [P xoMyHUKaIMOHU cUcTeMU: 62 yaca npakTUYHE HacTaBse,

e Softswitch: 30 yacoBa HacTaBe y OJIOKY.

IIpn m3pagu onepaTMBHUX IIAaHOBA MOTPEOHO je NeduHUCcaTH TUHAMUKY paja nMajyhn y BHOy [a je yueme, Kao U (OpMHUpPAke CTAaBOBA M BPEAHOCTH, KOHTHHYHPAHH
HpoLEeC U Jia je pe3yJITaT je CBUX aKTHBHOCTH Ha YaCOBMMA PEalN30BAaHMX PA3IMYUTHM METOACKUM HPHCTYNOM, KopuirhemeM HH(bOpMaNHMja U3 pa3IniuTHX U3BOpa U y3
aKTHUBHO yuelrhe yueHHUKa.

HacraBHe canpikaje je HEONXOTHO pealM30BaTH KPO3 CUMYJAIH]y IITO BHUIIE CUTyalHja M3 PEATHOr KOHTEKCTa Y KOojuMa ce y4eHHIH Mory Hahu y cBom Oyayhem
nociry. Tpeba HacTojaTn 1a y4eHHIH Oyay OCIOCOOJBEHH 3a: CAMOCTAIHO PellaBamke MPOOJICMCKUX CUTYaIlH]ja; IPOHANIAXEehe, CHCTEMaTH30Bambe U Koprihemne nHpopManuja
U3 pa3IMYUTUX W3BOpa (HIIP. CTpy4YHE JIMTepaType, NHTEPHETa, Yacomuca, yiIOeHHKa, KaTajiora...); BU3YyellHO ONaXKame, YCIOCTaBJbambe Be3a n3Mel)y pasnmuuuTux cagpxaja
(HmIp. TIOBE3MBaKE CaApKaja MPeAMeTa ca CBAKOJHEBHUM HCKYCTBOM, CaApXKajuMa APYTUX MPeAMeTa U Jp.); THMCKHU paj; CaMOIIPOLEHY COICTBEHOT 3Hamha U HAIlPElI0Bamba;
KOMYHHUKanujy ca capaaaunuma. [Totpe6Ho je mIaHupaTti akTHBHOCTH KOje MOJICTHYY H3rpajiiby MPAKTHIHNX BEIITHHA KPO3 KOje ce YUeHHIH Tpebajy HayIUTH CTPIJBUBOM U
HPELH3HOM pajy.



TpunrkoM peanu3anuje Moayna IP KOMyHHUKaIHOHH CHCTEMH Y IIKOJICKMM YCIOBHMA yYEHHKE IIPOBECTH KPO3 KOMILIETaH MOCTyIaK HHCTanaluje [P koMyHHKaHoHor
cHCTeMa Ha IPUMEpY MMOCIOBHOI/IIPUBATHOT KOMYHHUKAIMOHOT CHCTeMa, Tj. o1 MoHTaxe [P-PBX nenrpane y mocioBHOM 00jeKTy, IPEeKo NOBE3MBaba LIEHTPaje U TepMHUHAIA
Ha noctojelly cTpyKTypHY Kabiaxy, 10 MoJellaBamba IapaMmerapa LEeHTpale MpeMa 3aXxTeBy cuTyaluje. Peanu3anujy ucxona IlaHUPaTH MOCTYIHO O jeAHOCTaBHHUjUX Ka
CIIO’)KEHHjM CHTYaIlHjaMa/3aXTeBUMA.

IIpenopy4enu canpxaju 3a temy IP komynnkannonn cucremu: ITojam IP komynukamyonor cucrema (eng. IP Private Branch Exchange / IP PBX). IIpocnextHu
MatepHjai ca onucoM pazaa IP uentpane, IP tenedona/repmunana u ocranux enemMenara cucrema. [Ipateha TexHudKa TOKyMeHTalMja 32 MOHTaXYy, IOBE3UBambe U ynorpedy IP
neHrtpane, Tenedona/repmunana u npatehe ompeme (enri. Installation/Installer Manual u User Manual). Be3sa ca jaBHOM Temedonckom mpesxkom (PSTN-om): anamorse,
mqururanae w/mim SIP npucrynse (enr. Trunk) muauje. OCHOBHO M pe3epBHO Hamajame HeHTpaie. Hamajame TepMuHana: JJOKaIHO NMpeko npunanajyher aganrepa, JaJbHHCKA
noBe3uBameM Ha PoE nopt (euri. Power over Ethernet) mpexHor ypehaja (PoE Switch) unu ynotpebom npunazaajyher anantepa 3a Hanajame u PoE umekrtopa. [Tonemasama
nenrpaine: perucrpoBame SIP nokana (eng. Extension); npuctynse (eng. Trunk) jauHmje; pyTe 3a ycMepaBambe o/u1a3Hux U gonasuux (eng. Outbound/Inbound Routes); yciayra
npoxaysxeHor oupama (eng. Direct inward dialing/DID); roBopHE ayToMat (eng. Interactive Voice Response /IVR); roBopHa momra (eng. Voicemail); rpymna nokana (eng. Ring
Group); nucta yekama (eng. Queue); koudepeniujcke code (eng. Conference Room); MOy 3a HaIIaTy TpolnkoBa (eng. Billing); nucta 3a0pameHux no3usa (eng. BlackList),
Softphone annukauwje: CSipSimple, ZolPer, Microsip, 3CX softphone u ci.

Peamuzamyje momyna Softswitch manupaT u peaqu3oBaTH Ha Kpajy IIKOJICKE TOAWHE KAa0 HACTaBy y OJOKY y capalmbH ca COUUjaIHUM IMapTHEPOM. Y OTOBOPY ca
COIMjJTHUM ITapTHEPOM IUIAHUPATH Ja yYSHUNH (y3 CTaJHU HAI30p 3aIl0CIECHHX) paje y peaHoM okpyxemy Ha Softswitch-y Class 5 (wmn Class 4). Ha taj Haunn 61 Morimn
Jla BUJIE TIOCTYIAK peayn3alyje Tene(OHCKOT CepBHCa y PealTHOM OKpYXKEbY M HallpaBe nopelerbe ca OHUM IITO Cy PaAMIN Y IIKOJICKUM yCIoBHMa. Y Cllydajy Aa ce HacTaBa
y OJIOKy peanusyje y IIKOJH, IPEHopyKa je ia ce Kpo3 H3paay paJHUX 3ajaTaka H3BPIIM IIPOBEpa OCTBAPEHOCTH MCXOJA M Ha Taj HAYMH OMOTyhH y4YeHHIMMa JJOCTH3aHbhe
[UIAHHUPAHKUX MCXO0Ja Y CIIy4ajy Jia TO HUCY MOTJIH J1a OCTBape TOKOM IIKOJICKE TOJNHE.

Ipenopyuenu caapkaju 3a remy Softswitch: Yiora Softswitch Class4 u ClassS y TeneKoMyHHKaIlMOHO] MpeXH. YIIyTCTBO 3a pax ca Softswitch-om. [TogemaBame
napamerapa Softswitch-a 3a peanu3saryjy OCHOBHUX ¥ JOJATHHUX yCIyra: perucrpaiija KOpuCHHKA, aKTHBHParmhe OCHOBHUX M IOJATHUX YCIIyra, Tapudupame, ... [loaemasame
mapamerapa Softswitch-a 3a peanu3anmjy OCHOBHHX W JIOJATHUX yciryra 3a mocioBHe (Business) xopucHuke: SIP npuctynae nuHUje (TTapaMeTapy) 3a TOCIOBHE KOPUCHHUKE
(BT — Business Trunk), IP Centrex ycnyra 3a OCJIOBHE KOPHCHHUKE, PyTe 3a ycMepaBame caoOpahaja.

[Mpunukom peann3anyje HacTaBe HACTOjaTH Jia C€ IUTO BHIIE cajpikaja peann3yje Kpo3 paj Ha PacloiioKHUBOj ONPEMH, Y3 OCMHUIILIBABAE PA3TMUNTHX CUTYyaIH]ja
(cueHapHja) U3 peaHOT OKPYXeHma, Kako OM yUeHHIH CTEKIM IITO je MOryhe BHWIe 3Hama W BEIITHHA y pellaBamy MpoOiieMa. 3a pealu3alujy caapikaja, MoTpeOHO je
00e30e1UTH TeXHHYKY JINTepaTypy U nparelly TEXHHUYKY JOKYMEHTALH]y 38 CUCTEME KOjHU CY MPeIMeT y4erba.

Ilpu peanuszanuju HacTaBe y OJIOKY IJIaH peaiu3alyje 3ajenHo udpal)yjy mocioaaBai U IIKoja, mpeMa CONCTBeHUM noTpedbama u moryhHocTuMa. [lnan peanusanmje
HacTaBe y OJIOKY je cacTaBHH [Ie0 ONEpaTHBHOT IJIaHa HAaCTaBHHUKA. [I0TpeOHO je Aa yueHUIH BoJie THEBHUK OJIOK HACTaBe.

Vicxonu Koju ce ofiHOCe Ha Kopuihewne CTpyYHe TEPMUHOJIOTH]E i TEXHHUYKE JOKYMEHTALje T¢ Ha IPUMEHY Mepa 3allTUTEe Ha pay, 3alITUTE 3ApaBjba H KUBOTHE
CpeliMHe Kao M Ha MPEropyKe 3a WHCTANANHW]y ONpEeMe U 3allITUTY ONpeMe Of HEMPABUIHOT PYKOBama, HA KOMYHHKAILH]y ca capaJHUIUMA, HaJpeheHUMa U KIHjeHTHMa
peanu3yjy ce y ob6a moayna. [Ipu octBapuBamby OBUX MCX0Ja KOPUCTUTH mparehy TexHHuKy nokymenrtauujy (euri. Installer/User manual), Tj. ynyTcTBa 3a HHCTaIUpame U
Kopuiheme onpemMe 1 MyHITake CHCTeMa y paj Kao M yIyTCTBO 3a paj ca Softswitch-oM. Yo3HaTH yueHHKe ca 3aKOHUMA, IPOMICHMa, CTaHAapIUMa 1 MIPAaBIIINMA y 00JIaCTH
U3Tpajibe TEIEKOMYHHKAIIMOHUX MPEKa, Te MPAaBIIIHMKOM 3allITUTE Ha pajy, Mepama 3allTUTe Ha pajy (3alITHTHA OlpeMa, 3allTUTa OJ] CTPYjHOT yaapa, MeXaHHYKUX OBpe/a,
...) Ykazatu Ha Moryhe npo0JieMe Koju ce MOT'Yy I10jaBUTH yCJIe]] HeTOLITOBaha H/WIIN HelPHpIKaBamka UCTOT.

TloxespHO je HacTaBy peaM30BaTH Kpo3 BexOe y mapy, mpobieMcKe WK MPOjeKTHE 3aJaTKe KOjU Cy MOBE3aHHU ca peallHNM KOHTEKCTOM Y KOjHuMa yYSHHIH paje Ha
Pa3IMYUTUM JIeJIOBUMA 3a]1aTKa, UTPajy Pa3iIHYuTe YIIOTe U 4]y Pellieha Y 3aBHCHOCTH O/l KOHTEKCTa y KOME Ce HaJiase.

Ca yyennnuma tpeba AUCKyTOBATH O MOI'YHHM peliemiMa, Kao ¥ 0 TPEHJOBUMA Y 0BOj 00JIACTH.

IMpunnkom u3Boherma HactaBe MOCEOHO OOPAaTUTH NaXky HA: HAYMH Pajia; NPUMEHY NPONKCA M CTaHAapAa, Mepa 3allTUTa Ha pajay (3alUTUTU O] CTPYjHOr yaapa,
MEXaHWYKHUX MOBpE/a M CI.), 3alTUTE XMBOTHE CPelMHE (3Hayaj MPaBUIIHOT OJlarama OTHala M 3Hayaj PelMKIaxe) U Mpernopyka 3a 3alliTHTY OIpeMe O] HeMpPaBUIHOT
PYKOBama; INTAHUPAEEe BPEMEHa KPO3 CMUCIICHO M PYTHHCKO 00aBJbame pajioBa; PallMOHANIHY yHoTpeOy pecypca; IMeAaHTHOCT M NMPELM3HOCT Y 00aBJbamy 10CHa; PyKOBambe
anaToM M OJJHOCY IpeMa ieMy (3Hauaj yrnoTpebe anaTa npeMa iBeroBoj HaMEHH/CBPCH U TPAaBHITHOT O/JIarama ajiata HakoH yrnorpebe); KOMyHHKALHUjy ca capaJHHIHMA.



6. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OHEIbUBAIBE YYEHUKA

DopMaTUBHO OLCHHBaAIbE, Kao Moen npahiera HalpeoBaka YIeHHKA, Ce OJBHja Ha CBAKOM Yacy M CBaka aKTHBHOCT je 10Opa MPHJIMKA 3a MPOLCHY HAIPEAOBaba 1
naBame nospate nHpopmanuje. [locturayha yuenuka je Mmoryhe BpeJHOBaTH KpO3: aKTUBHOCTH Ha 4acy (Tj. IPOLECY yUeHa); IOCTaBJbaibe MUTAba H/UITH IaBahe KOHKPETHHX
pelema y cKiiagy ca KOHTEKCTOM Y KOMe ce Hajla3H; HO3UTHBHOM OJHOCY IIpeMa ONPeMH U ajaTy; pelllaBamy INPAKTHYHHUX 3a/laTaka; IOMON IpyroBUMa U3 OAEJberha Y LHIbY
caBJlaJlaBarba I'PaJiiBa H CIL

Ha kpajy cBakor yaca WM akTUBHOCTH HAaIlPaBUTH KPAaTKy aHAIM3y AOCaJalliber pajia, 00aBe3HO MOXBAIUTH YYSHHKA 33 OHO LITO je MOCTHIA0 U JaTH My IIPENopyKe
KaKo ¥ IITa MOJKEe U Tpeba Ja TONpaBH W/WIN YPaIH.

OuemKBambe yIeHHKa ce 0/IBHja y cKiany ca [IpaBUITHHKOM 0 oliekHBamy. [IoTpeOHO je Ha MOYETKY IIKOJICKE FOJHHE YTBPAUTH KPUTEPHjyME 32 OLCHHBambE (Y CKIaLy
ca [TpaBUITHUKOM O OLICHUBAKY ), IPBEHCTBEHO 33 CYMaTHBHO OLICHUBAILE U Ca IbUMa YIIO3HATH yueHHKe. CyMaTHBHO OLICHHBAHE CE MOXKE U3BPIIUTH HA OCHOBY ()OPMATHBHOT
OlICHMBama, pe3yNTara/pelena npodiIeMcKor 3a1aTka, npahemeM paja ydeHHKa — OCTBapuBama Mcxona W ci. HauumH yTBphuBama cyMaTHBHE OLICHE YCKIAAUTH ca
WH/IMBHYaJHIM OCOOMHAMA YUCHHUKA.

Kana ce 0ok HacTaBa peanusyje KoJ I0CI0aBla, GOPMAaTHBHO OLECHHBALE je OCHOBHU METOJ IPOLeHe JOCTHIHYTHX M OCTBAapeHHX HcXofa 3a yueHuka. C Tora je
Ba)KHO JIa IIPEJIMETHH HACTaBHUK MMa jacHY, OTBOPEHY U OJaroBpeMeHy KOMYHHKalMjy ca MEHTOpHMa oxpeheHHM o7 cTpaHe COLMjalHHUX MapTHepa KOJ KOjuX ce HacTaBa
peanusyje, y Morjieay iiaHUpamba HaCTaBe, AaKTUBHOCTU M MCX0/a, Kao U nmpahema uctux. CaMo Ha OCHOBY NPELM3HUX MOJIaTaKa Ce MOXKE CTENH jacHa CIIMKa O IIOCTUTHYTUM
HCXOM¥Ma, a Ha OCHOBY TOTa JaTH MPENOPYyKe 3a HANPEA0Bambe U KOHAYHO M3BECTH (HOpPMATHBHA OLICHA.

IToTpe6GHO je OCMMCIUTH BHIIE THIIOBA PA3IMYMTUX aKTUBHOCTH (3a/1aTaka) ca MPOJYKTHMA Pa3IMYUTOr HUBOA CII0KEHOCTH U YTBPIUTH OUYEKUBAHE UCXOJE, a IpeMa
BHUMa H KPUTEPHjyMe BPEHOBAMbA.



Hasus npeamera: IIPEAY3ETHHUIITBO

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMIIU U TPAJAIBE

Paspen

Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

1\%

- 62 -

- 62

2. INJbEBHU YUEA:

— Pa3Bujame NOCIOBHUX U NMPEAy3eTHUYKHUX 3Hama, BEIITHHA U MOHAIIAba;
— PasBujame npeny3eTHUYKUAX BPEIHOCTH U CIIOCOOHOCTH Ja Ce MPENO3Hajy MpeAy3eTHUIKE MOTYRHOCTH Y JIOKAJTHO] CPEIMHU H Jeiyje Y CKIIaay ca TUM;
— Pa3Bujame MOCIOBHOT ¥ IpeTy3eTHHYKOT HAaUNHA MAIIJBEHA,;
— PasBujame cBeCTH O CONCTBEHUM 3HAHBUMA U CIOCOOHOCTHMA M J1aJb0j MPO(ECHOHATHO] OPHjEeHTaLH]H;
— OcmnocobJbaBame yUYCHUKA 32 aKTUBHO TPAXKEH:€ MOCa (3aM0IIbaBakbe H CaMO3aIo0IJbaBambe);

— OcmocobJpaBame yU4eHHKA 32 H3paay jeAHOCTABHOT IUIaHA ITOCTIOBamka Malie pupme.

3. TEME, UCXOJU, NPEIIOPYYEHU CAJIP)KAJU U K/bYUYHHU ITIOJMOBHU CAJZIPKAJA

Pazpen: UerspTi

Topumimu Goun yacosa: Teopuja: 62 yaca;

TEMA

ncxoau
Ilo 3aBpmeTky Teme yueHHK he OuTH y cTamy na:

INPENNOPYYEHU CAIPXAJHA / KJbYYHHU ITIOJMOBH
CAJIPXKAJA

IIpeay3eTHHMIITBO M
NnpeaAy3eTHHK

HaBe/Ie aJICKBaTHE MPUMEPE NPE/Iy3CTHUILITBA U3 JIOKAIHOT
OKpYXetba;

HaBe/le KapaKTEPUCTHKE MPe/Ty3eTHHKA;

o0jacHM 3Ha4Yaj MOTUBALMOHHX (haKTopa y Ipey3eTHUILITBY;
JI0BEIe Y OJHOC TTOjMOBE IPEAY3UMIBHBOCT U MPEAY3ETHHILTBO.

[ojam, pa3Boj U 3Ha4a] IPEAYy3ETHUIITBA;

[podwmit 1 kKapakTEpUCTUKE YCHENIHOT IPEeTy3eTHNKA,;
MotuBHM IIpey3€THHKA,

TexHHUKEe U KPUTEPHUjYMH 3a YTBPHHBaE MPEIy3eTHUYKUX
MPEIMCIIO3HITHja.

Kibyunu nojmoBu: [Ipexy3eTHuk, MOTHBaIMOHH (HaKTOP,
IPeTy3UMIBUBOCT

PazBujame u
npoueHa
TOCJOBHUX HJIEja,
MAapKeTHHT IIaH

onabupa 13 MHOIUTBA HJcja OHY KOja je IPUMEHJbUBA U peaHa
3a OTIIOYHEbaH-€ OM3HICA,
[Pero3Ha pa3InIuTe HAaulHE OTIIOYHbAbA [0CTIA;

e youn MehycoOHO nenoBame GpakTopa KOju yTHUy Ha TPIXKHUIITE;
e CaMOCTAJHO NPUKYINH MOAATKE ca TPIKHIITA: KOHKYPEHIIH]a,

TTOTEHIIMjATHU KJIWjSHTH, BETMYMHA TPKHUILTA;

e IIpaBU IOHYAY YCIYTE;

pa3BHja MapKETUHT CTPATETHjy 3a CBOjY MOCIOBHY UJIEjy U
MPE3EHTYje CBOj MapPKETHHT IIJIaH;
paJyl THMCKH Y YYEHHYKO] TPYIIH.

[ponena nmocoBHMX MOTYHHOCTH 32 HOBH IIOCJIOBHH HOTYXBaT;
SWOT ananu3a-oCHOBH ;

Enementn mapketunr mukca (511 - mpousBon, ycnyra, IieHa, KaHAIN
cTpuOyIyje, IpoMonHja);

®DakTopH MOCIOBHOT OKPYXKEHa: NOTSHIMjaTHN KJINjeHTH, BEIUINHA
TPIKUILTA, TUPEKTHA U HHIMPEKTHA KOHKYPEHIIN]a, TPEHIOBH Ha
TPXKUIITY UTH;

EnemeHTH MapKeTHHT IIIaHa;

Pan Ha TepeHy - HCTpaXXMBambeE TPHKHIIITA;

BaxHOCT THMa 32 TPOYKTHBHOCT y HOCIY.




Ksbyunu nojmoBu: SWOT ananusa, MmapkeTHHT MUKC - SI1, mocioBHO
OKpYXeHhe, MApKETHHT IIIaH,

Ynpasbamwe u
opraHusaunmja

HaBeJie OCOOMHE YCIICIIHOT MEHAlepa;

TI03Haje Pa3INIUTe YIPaBbauKe CTHIOBE;

00jacHH OCHOBE MEHAIMEHTa YCIIyra / IPOU3BOIHE;

yBula 3Hayaj miaHupama 1 o1abupa JbYACKHX pecypea 3a
notpede opraHuzanyje;

o0jacHM 3Ha4aj HHPOPMALMOHUX TEXHOJIOTHja 338 CABPEMEHO
MIOCIIOBAbE;

MenanmeHT (QyHKIH]je (IUTaHUpakbe, OPraHU30Babe, BO)eme 1
KOHTpOJIa);

MeHaMeHT CTUIIOBH - (IPEAy3ETHUK Kao MEHalep);

OCHOBHa 3Hama O YNpaBJbamky U TUAEPCTBY - IEMOKPATCKH CTHII,
LEHTpaIn30BaH, juce dep,... ;

MeHalMEHT ycityra pOU3BO/IbE - YIIPaBJbake IPOM3BOJUM PeCypcuma,
YIpaBJbabe CHPOBUHAMA M TTOIYIIPOU3BOANMA, YIIPABIHAE
MIPON3BOJHIM IIPOLIECOM);

NHpopmarmoHe TEXHOJIOTHj€e Y MOCI0BambY (IIOCIOBHU HH(OPMaLHOHH
CHCTEMH, HHTEPHET, HHTPAHET U eKCTPAHET Y MOCIOBakbY, EIEKTPOHCKO
HOCJIOBakbE, CICKTPOHCKA TPrOBUHA, UTAL.).

Kibyunu nojmoBu: MeHaumeHT QyHKIMje, CTUIOBH, JUACPCTBO, yCIyra
MIPOHM3BOHE, HH)OPMALIMOHE TEXHOJIOTH]E.

IIpaBHu okBHp 32
OCHMBam€ U

n3abepe HajIIOBOJFHI]Y OPraHU3aMOHY H MIPaBHY GopMy
OpraHU30Bama JENaTHOCTH;
NpUKynyu HHMOpMalrje Koje cy motpedHe 3a ycrenHo Boheme

3akoHCKe (hopMe OpraHU30Baka ACITATHOCTH;
Wncrurynmje u udpacTpykTypa 3a HOAPUIKY NPEAy3ETHHUIITBY

MPUKYIH HHPOpMAaIHje TOTpeOHE 3a MPOU3BOIHU U
(hPMHAHCHjCKH IIaH U 0 U3BOpHMA (pUHAHCHpamba;

Npe3eHTyje oapeheHu 1eo riaHa Npou3Bome/ HPUHAHCH]CKOT
IUIaHa.

(pyHKIHMOHMCAKE mocia; Kibyunu nojmoBu: 3akoHcke Gopme.
Je1aTHOCTH e CaMOCTAJHO CAauMHU WM MOIYHH HOCIOBHY JOKyMEHTalHjy
(CV, nocnoBHa nmrcMa, MoJide, 3aMCHUK, 00pacIIy...).

e IUIAHHPA IPOU3BOJIIbY U TPOIIKOBE 33 COIICTBEHH OM3HUC; CrpykTypa TporkoBa ((pUKCHU 1 BapHjaOUIIHK TPOILKOBHU) U IIpar

e kiacudukyje Tpoukose mpeayseha; PEHTaOMITHOCTH;

e H3padyHa IIpar peHTaOWIHOCTH; Ipuxoau u ryouny;
Exonomuja e cacraBM (MHAHCHjCKE U3BEIITAje y HajjeIHOCTaBHUjO] (HOPMHU [Mpukynpame NOTPEOHUX T0JIaTaKa Ha TEPEHY U IbHXOBa npeseHTaquja;
HOCTOBAMmA (6unanc crama, OWJIaHC ycrexa U TOK TOTOBHHE npeny3eha); OCHOBHY €JIEMEHTHU M OPraHU3aLHOHH IIJIaH 33 COIICTBEHY OU3HUC HIE)Y.

Kbyunu nojmoBn: CTpykTypa TpOIIKOBa, IPUXOAHN, IyOUIH,
OpraHM3alMOHH IUIaH, OM3HUC Ueja

Y4yeHH4KH Npojexat-
Nnpe3eHTanuja
MOCJOBHOT MJIaHA

e M3pajay jeJHOCTaBaH MOCIOBHU IUIAaH (€0 MOCIOBHOT IIJIaHA);
e IIpeMa YCBOjEeHOj IIOCTIOBHO] HI€jH IPE3EHTYje OCIOBHH IUIaH

(11e0) y OKBHPY CBOjE€ TUMCKE yJIOTE.

W3zpana nenoBuror OM3HNC TUIaHA 32 CONICTBEHY OM3HHUC HIE]Y;
[pesenTanyja nojequHAYHNX / TPYITHUX OM3HIC IIAHOBA U TUCKYyCHja.

KibyuHu nojmoBu: OusHHC IU1aH, OU3HKC Hgja

4. YIYTCTBO 3A JTUJAKTHYKO-METOJUYKO OCTBAPUBAIGE ITPOTPAMA U OHEILUBAILE

Ha npBoM 4acy yno3HaTH y4eHHUKe ca LIHJbEBUMA U HCXOMMa HACTaBe, OJJHOCHO Y4era, IIIAHOM paja U KpUTEPHjyMOM M HauMHMMa olieuBama. Hacrasa he ce
peanu30BaTH Kpo3 4yacoBe BeXOH. YueHHIM he OMTH MO/IeJbeHN Y ABE TPYIIE.

Oo0aunu HactaBe: BexOe




Mecto peamm3anuje HacTaBe: BexGOe ce peannsyjy y kaOHHETy WM YIHOHUIN (1€0 BeKOH ce pean3syje y KaOnHeTy 3a NH(YOPMATHKY ).
ITonena Ha rpyne: Onesbere ce AeIu Ha rpyne
IIpenopy4enu 6poj yacoBa no Temama:
e [IpenyserHunTBo u npexy3eTHuk: 10 yacoBa
PasBujame n mporeHa MocjIoBHUX HJeja, MapKeTHHT IuIaH: 12 yacoBa
VYupasspame u opranuzanuja: 10 uacoa
TIpaBHH OKBHp 32 OCHHBambe H QYHKIHMOHHCamke AenatHocTr: 10 yacoBa
Exonomuja nociioBama: 10 yacosa
YdeHn4kH npojexar- Ipe3eHTalrja MociIoBHOr iaHa: 10 yacoBa

3a temy IIpeay3eTHHIITBO U MPeAy3eTHHK IaTH IIpUMep X0OPOT NMpemy3eTHHKA W/MIK MO3BaTH Ha jefaH Jac rocTa -Ipeay3eTHHKA KOju OU TOBOPHO YUIECHHINIMA O
CBOjUM HCKYCTBHMA.

3a Temy Pa3Bujame M npoueHa NMOCJIOBHUX Meja, MAPKETHHI IUIAH KOPHCTUTH OJyjy HZeja M BoheHe AMCKycHje Na ce YYCHHLMMa IIOMOTHE Y KPeaTHBHOM
CMHIIUBbay OM3HUC HIeja U U300py peanHe uiaeje 3a Jajbi pajJ Ha K0j. YUEHHIIU ce JIelie Ha TPyIe Y KOjIMa OCTajy O Kpaja H pale Ha JIeJIOBIMa MOCIOBHOT IIaHa. [ pyme
YUEHHKA OKYIUbEHE OKO je[He IIOCTIOBHE H/eje BpIle HCTPAXKUBAE TPIKUIITA 10 HACTABHUKOBUM YITyTCTBHMA. ['pyTie yueHnka y nmoceraMa MaluM npexysehnma uapopMumny
ce 0 HaYMHY MPaBJbeH-a MIOHYE U CAMOCTAJIHO IIpaBe MOHY Ty 3a IpUMEp HBUXOBOT npeay3eha.

3a TeMy YnpaBibame U opranusanuja oapehen 6poj uacoa mpema n300py HaCTaBHUKA OPraHU30BATH Y HHPOPMATHUKOM KabuHeTy. JlaTi yImyTcTBa yUeHHIIUMA TIe
M Kako Ja nohy o HeomxoxHHX mHpopManuja. KopucTHTH cajToBe 3a NpUKyIUbambe nHpopMarmja (WwWw.apr.gov.rs, Www.sme.gov.rs; www.mspbg.rs...). OpranusoBatu
MOCETY COIMjATHUM TapTHEpHMa Ha JIOKATHOM HUBOY (ommtuHa, uimjane HamuonamHe ciyxOe 3a 3amonubaBame, PermoHanHe arcHIUje 3a pa3BOj MalHMX U CPEIBUX
npexnyseha u ci.).

3a TeMy Y4eHHYKH NMpPojeKaT-Npe3eHTANHja NOCJOBHOT IUIAHA TTO3BATH HA jeJaH Yac TOCTa - IPeAy3eTHHKA 32 MPOIIeHy OU3HUC TIaHa. Y MPe3eHTalNji KOPUCTHTH
CBa pacIoJIOKHMBa CPeACTBa 3a BU3yanu3anujy. IIpernopyka je na ce Tema ,,YUeHHUKH MpojeKaT-u3paja U Ipe3eHTalrja IOCIOBHOT IUIaHa™ 3allovHe NPWINKOM oOpahjiBama
teme ,,[Iporiena nocnoBHux uaeja“. Ha oBaj HauMH npeiaBay MOXe JJa MHTETPHULIE YYCHUUYKH IIPOjEeKT TOKOM HapeJHUX TeMa IpeaMeTa.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIElbUBAILE YYEHHKA

BpeznHOBame 0CTBAPEHOCTH UCXOAA BPLINTU KPO3:
o npaheme 0CTBAPEHOCTH HCXO/a;

® TCCTOBE 3HAMA,;

® yYCMEHO U3JIarame;

® TIPOjeKTHH 3aJaTakK.

@dopmMaTHBHO OLeHUBake, Kao MoJel paherma HalpeaoBamba YUSeHUKA, Ce OJBHja HA CBAKOM 4Yacy M CBaKa aKTUBHOCT je 100pa NpHiIMKa 3a IIPOLECHY HalpenoBama U
naBame noBpaTHe nHpopMmanmje. [locturayha ydennka je moryhe BpegHOBAaTH KpO3: aKTUBHOCTH Ha 4acy (Tj. IPOIIECy yUera); IOCTaBJbakhe MUTAmka U/WIH 1aBambe OJrOBOpa
Y CKJIaJy ca KOHTEKCTOM KOjH ce 00jalImbaBa; yCMEHO H3JIarame, U3paly 3ajaTaka, ICTPaXHBAaUKUX IpojeKara M CII.; IPe3eHTOBamke caapikaja; npaheme mocturayha ucxona,
oMol IpyroBHMa U3 ofieJbeiha y HUJbY caBllajlaBama IpauBa i cil. [loceOHy maxmy oOpaTuTe Ha 4acOBMMA Ha KOjHMa IOCTYjy €KCIEePTH U3 MOjeIMHUX 00JIacTH, BPEIHY|Te
AKTHBHOCT YY€HHKa KOjU MOCTaBJbajy MUTama U AaHATUTHYKU Pa3roBapajy.

Ha kpajy cBaKor 4yaca Wiy akTHBHOCTH 00aBE3HO IMOXBAIUTH YYCHUKA 32 OHO IITO je MOCTUrao U AaTH My IIPEIopyKe IITa jour Tpeda 1a ypau.

IloTpeOHO je OCMUCIHMTH BUIIE THIOBA Pa3IMYUTHX aKTUBHOCTH Ca IPOAYKTUMA Pa3IMUUTOr HUBOA CIOXXKEHOCTH M yTBPIUTH OYEKHMBAHE UCXOAE, a IIpeMa HhUMa U
KpPHUTEpHjyMe BPEIHOBAIbA.

IIpenopyyeHe npojekTHe AKTHBHOCTH®: V TOKY IIKOJICKE I'OJIMHE OPraHU30BATH U3Pay IPOjEKTHOT 3a/1aTKa.




[MprkoM mtaHuparma MPOjeKTHOT 33/1aTaka BOAUTH padyHa o cienehem:
[ ] YUYCHUKE IMOACTIUTH Y Malb€ TUMOBE;
Y jeIHOM TUMY je 10 4 yueHHKa,;
dhopmuparu oaroeapajyhu 6poj TeMa mpojeKTHUX 3aaTaKa HacmpaM Opoja THMOBA;
OpraHW30BaTH HCTPAXXMBAYKHU Pajl yIeHHKa Ha TEMY IIPOjEeKTHOT 3a/1aTKa, a IpeMa Iperopykama 3a peajin3alyjy HalpeHUX TEXHUKa y4erha 1 IIPOjeKTHE HaCTaBe;
YUYEHHIMMa JIaTH JOBOJEHO BpEeMEHa Jja 00pajie TeMy IPOjeKTHOT 33/1aTKa;
y OIepaTUBHOM IUIaHY pajia MpeABUICTH oAroBapajyhu Opoj acoBa 3a Mpe3eHTOBAkE MPOjeKTHUX 3a/1aTaKa, IPIMEHOM CaBPEMEHHX METOa HAIIPEJHOT YICHa ’
MYJITUMEANjalIHE OIpeMe;

*[IporpaMoM IpeMeTa MPEnopyyeHo je 1a NPOjeKTHH 3a1ali Oy1y y Be3H ca TeMaMa, alld HACTaBHHK MOJKE Y capa/iby ca y4eHHIIMMa u3abpaTi U HeKe Jpyre TeMe
KOje Cy y BE3H ca I[IJbeBUMa MpeIMETa.
OrnemnBame yIeHHKA ce 0iBHja y cKiIany ca [IpaBmitHuKOM o onemuBamy. [1oTpeOHO je, Ha MoYeTKy IIKOJICKE TOIMHE, YTBPAUTH KPUTEPHjyMe 3a OLiekhHBambhe (Y CKIamxy
ca [IpaBUIHUKOM O OLEHUBamY), IPBEHCTBEHO 3a CYMaTUBHO OLEHUBAKE U Ca BbUMA YIO3HATH YUCHHUKE.
CyMaTHBHO OLIEHHBAEkE C€ MOXKE H3BPIINTH Ha OCHOBY IOJaTaka MPUKYIUbEHHX (POPMATUBHHUM OLEHUBAEmEM, PE3yNTara/peniea MpoOIeMCKOT MIH MpPOjeKTHOT
3a7aTKa, YCMEHHX [POBepa 3Hamba, KOHTPOIHMX U JoMahHX 33/1aTaka, TeCTOBa 3Hama M clI. HaumH yTBphuBama cyMaTUBHE OIEHE YCKIAIUTH Ca HHUBUIYaTHUM OCOOMHAMa
yueHHKa.



1. OCTBAPUBAIA OBPA30BHO-BACIIMTHOI' PAJIA - OBJIMLIUA U TPAJAILE

Ha3us npeamera: [IPAKTUYHA HACTABA

PA3PE]]

HACTABA

Teopujcka HacTaBa

Bex6e

[IpakTiuHa HacTaBa

Hacraga y 610Ky

IMPAKCA

YKYITHO

1 -

148

148

HanomeHa: y Tabenu je npukasaH FOJUIILY (POHJ 4acoBa 3a CBaKH OOJIHMK pajia

2. INJbEBHU YUEbA:

Pa3Bujame HaBHKA 3a YyBarbe 3/[paBba U NPHIPKaBamba Mepa 3allTUTE Ha Pajy;
Ocroco6JbaBame yueHHKA 3a OpPraHH30Bake pajia i PalMoOHATHO KOpUIhemhe eHepruje U MaTepujaa;
Ocnoco0JbaBame YUSHNUKA Jla KOPUCTE CTaHAAp/ie, HOPMaTHBE, KaTAJIOre U TEXHUYKO TEXHOJIOUIKY JOKYMEHTALH]Y;
Ocmoco6JbaBame yUeHHKa Ja PaBUITHO Kopucte ypehaje, anat u npubop;
Ocnoco0sbaBame yUCHHKA Jla BpILe MAIIMHCKE U pyYHE OIepalyje Ha MaTepujaauma (obenexaBame, pe3ame, Typlujambe, Oylene);
OcrmocobbaBame yueHHKa J]a H3BO/IE PaJOBe y SIEKTPOTEXHUYKO] CTPYLH (IpHIIpeMa KpajeBa MPOBOJAHUKA, M3paja KablOBCKUX cHOnMha, yrpajima eNneKTPOHCKUX

eJieMeHaTa, MOHTaKa U [TOBE3UBAILE EIEKTPOTEXHUYKOT ITPUO0pa, Meperba 1 HCITUTUBAbA);
e Pa3BHjame OATOBOPHOCTH IIPeMa POKOBUMA, KBAUIUTETY M IIPELU3HOCTH Y TOCIY;
e OcnocobspaBame ydeHHKa 3a 00paay, pa3Opajame, MOBE3UBabE, IEMJbEHE HHCTAALMOHHUX Ka0I0Ba M MPOBOJHUKA U MOHTA)KY HHCTAJIAIIMOHE ONIPEME;
e (OcrnocobspaBame yIeHHKA 3a [TPOjeKTOBAbE, U3PaLy, MyIITAmhe Y pajl, ICIUTHBAKE U OTKIAkakhe KBAPOBa Ha INTAMIIAHIM IUI0YaMa.

3. HA3UB U TPAJAILE MOAYJIA IIPEIMETA
Paspen: npsu

Pen.6p HA3UB MO VJIA Tpajame Moxyna (4acoBn)
1. IIpakTH4Ha HACTaBa y MAIIMHCTBY 36
2. I[IpakTHyHa HACTaBa y e1eKTPOTEXHUIIH 112




4. HABUBU MOAYJA, UCXOIHU YUEBA, IPEIIOPYYEHU CAJPKAJU U K/IbYYHHU ITOJMOBHU CAJIPKAJA

HA3UB MOJAYJIA

ncxoam
[lo 3aBpmeTKy MOAyJa YUeHHUK he OuTH y cramy ga:

MPEIIOPYYEHM CAJIP)KAJ / KJbYYHU IOJMOBH
CAIPYKAJA

IIpakTHYHA HacTaBa y
MALIHHCTBY

NpUMEbYje 3allITHTHE Mepe Ol MEXaHHUKHX TOBPEa;
[pUMEbYje 3allITUTHE Mepe O TI0XkKapa;

KOPHCTH 3aIITUTHY OIIPEMY;

KopucTH ypelaje 3a oOpany Marepujana;

KOPHCTH aJiat 3a o0esexaBame;

KOPHCTH MEpHH ajaT;

KOPHCTH Py4HHU aJar;

onpikaBa ypehaje u anar;

NpUMEYje Mepe 3allTUTE Ha pajy;

MIPEro3Ha MeTaje  JIerype;

KOPHCTH CTaHIApAE U KaTajnore npou3ssoza (JiuMoBa, npoduia,
XKHIIA, JIKAjeBa);

KOPHCTH TEXHHYKO TEXHOJIOIIKA yITyTCTBA;

o0enexu mpeaMeT paja;

W3BeJIe MAIIMHCKE OIepalmje;

KOPHCTH OCHOBHE MAILIMHCKE CIIEMCHTE.

ITpaBUITHUK 3aIUTUTE Ha PaLy;

Mepe 3amrTute o Hoxapa,

3aiTuTHA ONpeMa;

Pagnonnyky anart;

Amnar 3a Mepeme (MeTap, IecTapu, YHHBEP3aTHO TOMHUYHO
MEpHII0, MEKpOMeTap, TyOHHOMED);

IMpumena u oxprkaBame anara (KJIeIiTa, OABUjadH, Oypruje,
OyIIMIIHLIE, CTere, TeCTepe, Typnuje, YeKinhu, KIby4eBH, UT1L.);
XwurujeHa pajaa;

Mepe 3amrTuTe Ha pany;

TexHuYKe KapaKTepUCTUKE MaTepujana (rBoxhe, uenuk, 6akap,
aTyMHHUjyM, OpOH3a, MECHHT);

[Momynpon3Bo 1 IPOU3BOIH KOjH CE€ KOPUCTE Y MAIIMHCTBY
(1104€e, TMMOBH, TPaKe, KHUILE, IPOQHIH, LIEBH, JICHKAjEBH, HTA.);
Yurame TeXHUYKO TEXHOIOUIKE JOKYMEHTALH]E;
ObenexaBame MaTepyjaia;

TeXHOMOIIKK MOCTYMAaK MPU 00paJu MaTepujalia: CCUCHEM,
TyphujameM, OyIIemheM, CaBHjambeM;

OCHOBHH MaIIMHCKH €JIEMEHTH (HaBOjH, HABPTKE, MOJJIOIIKE).

Kiby4unu nojmMoBH: 3amitura Ha paay, paAMOHHYKH aJar,
TIOJTYTIPOM3BOIM Y MAIIMHCTBY, TYpIIHjamke, Oylemhe, CaBUjambe

IIpakTH4Ha HacTaBay
eJeKTPOTeXHHIH

NpUMeEEbYje 3aIITUTHE MEPE OJ1 IITETHOT YTUI[3ja eIEeKTPHIHE
crpyje;

KOPHCTH 3aIUTUTHY ONPEMY,

npy»xu npBy nomoh yHecpeheHOM 0[1 yiapa elneKTpHIHe CTpyje;
nperno3Ha cuMOoIIe Y TEXHHIKO-TEXHOJIOMIKO] TOKYMCHTAIH]H;
onmabepe MOTpeOHE eIeMEHTEe Ha OCHOBY CHMOOIIa;

yupTta cumM0oIie y JOKyMEeHTAIH]y;

onabepe U KOPHCTH alar;

O/Ip’KaBa aJar;

HPETo3Haje eNeKTPOTEXHUYKE MaTepujaie;

M03Haje MEXaHWIKe U eICKTPUIHE KapaKTePUCTHKE MaTepujaa;
KOPHUCTH CTaHAApAE U KaTajuore Mponu3Boa,;

MPETo3Ha eNeKTPOCHEPreTCKe, SICKTPOMHCTAIAMOHE,
TENIEKOMYHHKAIIMOHE U ONTHYKE KabJIoBe;

OTBOpPH KalJ1, PABIJIHO CKUHE IUIAINT U W30JaIH]y TPOBOIHUKA,

YTH1aj eIeKTpHYHE CTPYje Ha YOBEKa,

Mepe 3amtute Ha pany; [Ipyxame npse momohw;

Cum0b0u ¥ 03HaKe Y eJIeKTPOTEXHHIIH;

AJlaTH KOjH ce KOPHUCTE Y EeKTPOTEXHUILH;

OnprkaBame anara,

[poBoauuIy (6akap, alyMHHHU]yM, CpeOpO, 311aT0), 0COOUHE U
NPHMECHa;

[onmynpoBogHUIN (TEpMaHHjyM, CHITUIH]YM), OCOOHHE U
pUMeHa;

W3oanuonn MaTepujaiy U JUENeKTPHLH (TIEPTHHAKC, KIUPUT,
ryMa, TpelliaH, JMCKYH, CTaKJIO, KepaMHUKa, HOpIyJIaH), 0coOnHe
U [IPHMEHa;

MarseTHY MaTepujaian (MEKH U TBPAW MarHeTuuu: gpeputw,
AITHUKO, MarHETUIIM Ha 0a3M PETKUX 3eMajba), 0COOUHE U
HpHMEHa;




e HACTaBH (TIOBEXE) M U30Jyje IPOBOJHUK;

e HaIpaBU OKIE Y 3aBUCHOCTH OJ] 3aBPTHa;

e 3aJIeMH KpajeBe MPOBOIHUKA;

e TIIOCTaBJba KaOJI mamyyuie u GacToHe;

¢ TOBEXE MOMONY MPOBOJHHKA OCHOBHH €JICKTPOUHCTANIAIOHI
npudop;

¢ TI0BEXe MoMohy MPOBOJHHKA TEJIEKOMYHUKALMOHU TIPHOOD;

e KOPHCTH aHAJIOTHE M TUTHTAJIHE MEPHE HHCTPYMEHTE;

e o0ja0epe MEpHO MOAPYyYje HHCTPYMEHTA;

e OJIpC/IM KOHCTaHTY aHAJIIOTHOT HHCTPYMEHTA,

e H3MEpH OCHOBHE €JIEKTPUYHE BEJIMYHMHE: HAIIOH, CTPY]y, OIIOp U
KaIaluTHBHOCT;

e pa3MKyje cHCTeME HAaU3MEHHYHE U JeTHOCMEPHE CTpYje;

e IPHKJBYYH IOTPOLIAYEC HA U3BOPE EIEKTPUYHE CHEPTH]E;

e omabepe OmpeMy W MaTepHjal;

e HU3BeJIE MIPUIPEMY 32 JIEMIBCIHE;

e U3BPIIN JIEMJBCHE:

e opabepe Ha OCHOBY O3HAKe OTIIOPHHK, KOHJE3aTOP U KaJleM;

e HCIHTA HCIIPABHOCT eJIEMEHATA;

e yIpajy MacuBHE eJIEMEHTe y oJroBapajyhe cTpyjHO KoIo.

[IpousBoaH KOjH c€ KOPUCTE y INEKTPOTEXHUIN (KHUIIE, KIeMe,
M30JIaI[OHE TpaKe, Oy>KUPH, H30JIallkje, CTATHE MAarHeTH);
EnextpoeHepreTcku KabioBy;

EnexkTponHCTanaMoH! IPOBOIHHUIIN;

TeneKoMyHHKAIMOHH TTPOBO/HHULIH;

OnTtuuky KabJIoBwY;

Enextpouncranaunonu npubop (ocurypauu, npekuaauy,
YTHYHHILIE, CHjaTUYHa Tpia);

TenekoMmyHUKannoHu Ipuoop (periere, TeaedhoHCcKa
NPUKJbYYHHIIA, TETe(POHCKH YTHKAY);

VHUBEpP3aJIHN aHAJIOTHH UHCTPYMEHT;

JIMruTaiHl HHCTPYMEHTH;

Mepeme oMohy MepHIX HHCTpyMeHATa;

W3Bopu jenHocMepHe cTpyje (ralBaHCKU €JIeMEHTH, HCIPaBIbayH,
aKyMyJIaTOPH);

W3Bopu Ham3MeHHUHE cTpyje (Tpoha3sHu ' MOHO(A3HU CHCTEM);
Crnajame NPOBOIHUKA JIEMIBCHEM;

JlemJbese Ha LITAMIIAHO] TUIOYH;

OtnopHuny (HaYMH H3paje, BPCcTa, oOeIexaBame, IPIMEHA);
Konnesatopu (HauuH u3pajie, Bpcra, 00elexKaBame, IPUMEHa);
KanemoBu u Tpancopmaropu (IpopadyH, H3paja, IpUMeHa);
TIporec u3paje mramnaHe Iwioye, MOHTaXKa eJIeMEHTaTa U
TECTHPAE.

KibyuHu nojMoBu: cuMOOIH y €IEKTPOTEXHULH, THEIECKTPHLIH,
MarHeTHU MaTepHjalld, KHUIIE, KiieMe, OyKUPH, JTCMIbEHE,
OTIIOPHULIU, KAJIEMOBH, KOHJICH3aTOPU

5. YIIYTCTBO 3A JTMJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOT'PAMA

Ha IIPBOM 4acCy YIIO3HATH YUYCHUKE Ca HNUJbEBUMA U UCXOJAMMa HACTaB€, OJAHOCHO YUCHA, INTaHOM pajia u KpI/ITepI/ijMOM W HAaYMHHUMA OLICHhHBamka. Hacraga he ce

peain30BaTH KPO3 4aCOBE IMPAKTUYHE HACTABE.

O06smuu Hacrage: [IpakTruna HacraBa
MecTo peanu3anuje HacTaBe: YacoBu ce peausyjy y KaOUHETY.
Mopena y rpyne: Onespeme ce Aeiu y TpyIe.
IIpenopy4eHu 6poj 4acoBa no Tremama:
o IlpakTryHa HacTaBa y MalIMHCTBY: 36 YacoBa MPaKTHYHE HACTABe
o IIpakTHyHa HacTaBa y elneKTpoTexHULHM: 112 yacoBa NpaKkTHYHE HACTaBe



3a Moxyn IIpakTHYHA HAcTaBa y MAIIMHCTBY YNO3HATH yYEHHKE Ca 3aKOHOM M IIPaBHJIHMKOM 3allTHUTE HA pajy, MPaBHJIHHKOM O MPOTHBIOKAPHO] 3aIlTHTH,
JEMOHCTPHpPATH yHoTpeOy 3amrtutHe onpeme. Kopuctutu cTpydHy JuTeparypy, karaiore npousBohaya ypehaja u anara. JleMoHcTpupaTH ydeHHIMMa ynotpedy ypehaja u
anara, IOCTyNaK Mepema MEPHHM alaTUMa, Ha4WH oJp’kaBama ypehaja. YIo3HaTH ydeHHKe ca KopHIIhemeM TEeXHHYKO TEXHOJOLIKE JOKyMEHTaluje, o0elexaBambeM
MaTepHjajia, TEXHOJOIIKUAM ITOCTYIIIMMa TIpH 00paay MaTepHjajia: ceuemheM, TypIHujamkeM, OyIIemheM, caBijameM. [Ipu ToMe KOPUCTHUTH y30pKe MeTaja, HMOIYyIpPOU3BOIE H
HPOU3BOJIC.

3a moayn IIpakTHYHA HACTABAa y €JIEKTPOTEXHUIH HA IIPBUM YacOBMMA JAEMOHCTPUPATH Paj 3alUTHTHUX CPEACTaBa M AEMOHCTPUPATH HpYXame NpBe MoMohu.
HakoH cBake I€MOHCTpAlHje YUYSHHIH IPBO M0]] HaJA30pOM a KACHHj€ U CAMOCTAJIHO M3BOJIE OKa3aHe aKTHBHOCTH. IIPHITMKOM ocrioco0sbaBamba YUCHHUKA 33 YHTAbE MpojeKkaTa
U IIeMa KOPUCTUTH CTPY4HY JIUTEpPATypy, CTaHAap/e U MPONUCEe, KOPUCTUTH TEXHUYKE [UIAHOBE M MPOjeKTE SICKTPHYHUX MHCTANAlMja U eleKTpuuHe meme ypehaja. Kox
ocroco0JpaBamke yUeHHKa 3a Kopulhemhe ajata KOpUCTUTH KaTajiore ypehaja u anara, 1eMOHCTpUpATH NPHMEHY ajlaTa 1 Ha4yMH OJp)kaBama ajata. [[puirkom ocriocobibaBama
YUYECHHMKa 32 NPUMEHY EJNCKTPOTEXHHYKHMX MaTepujana ¥ Kopuiheme cTaHIapia, HOPMAaTHBA M TEXHHYKO TEXHOJOLIKE JOKYMEHTallije KOPUCTUTH CTPY4HY JIMTEpaTypy,
KOPUCTHTH CTaH/ap/ie, IPOIMCE U KaTaaore 1 KOPHUCTUTH Y30pKe MaTepujajia U pou3Boe. IIpUIIMKoM yro3HaBamka YUeHHKa ca pa3InuUTHM BpcTamMa KablioBa IeMOHCTPHPATH
oTBapame KaOJioBa, NPHUIIPEMy KpajeBa M HacTaBJbame. Kom ocmocobspaBama ydeHHKa 3a IMOBE3UBAam-e NMPUOOpa KOjU Ce€ KOPUCTH y €IEKTPO M TEIEKOMYHHKAI[HOHUM
HHCTaJIalljaMa JEMOHCTPUPATH MOHTaXy M NOBE3MBAam-E ONPEME y CTPYjHO KOJO M METO/e 3a YTBphHBambe MCIpaBHOCTH mpubopa. IIpemopyudyje ce a y4eHHIH TOKOM
peanuzanuje OBUX caapiKaja U3pajie MaKeTy Koja ce MOXKe KOPUCTHTH 3a OBE3UBALE €IEMEHATA U 32 MEPEHE Y €JIEKTPHYHOM KOITy.

Bex0Oe moBe3uBama OlpeMe U TECTHparba PaJuTH Ha pa3iu4uTUM npumepuma. Ko ocrocobibaBarba yUeHHKA 32 pajl ca HHCTPYMEHTHMa JEMOHCTPHPATH paj ca
MHCTPYMEHTOM U HW3BPLINTH MEperha Ha MOHTaXHHUM ITouama. KoJt ocriocobibaBama yueHHKa 33 IPUKJbYUeHhe MOTPOLIavya Ha U3BOP EJIEKTPUYHE CHEpruje MPUKa3aTH U3Bope
jemHocMepHe CTpyje, JEMOHCTPHPATH IIOBE3MBame IMOTPOIIaya Ha H3BOP M JAEMOHCTPUpATH IOBE3HMBAKE MOTPOIIa4a Ha CHCTEME HaM3MEHHMYHE CTpyje. IIpuiukoM
ocroco0JbaBarba YUCHHKA 38 JIEMJbCEHE JIEMOHCTPHPATH CIIajahe MIPOBOJHUKA JIEMIbEEHEM U JIEMJbCH-E Ha LITAMIIAHO] IUIOYH . 32 0CIOCc00JbaBabe YUCHHKA 33 HCIIMTHBAKE U
yrpajmy MaCHBHUX €IEMEHATa KOPUCTUTH KaTallore mpou3Bolhada, 1eMOHCTPUPATH IIPOBEPY MCIPABHOCTH ITACHBHHUX CJIEMCHATA.

IToTrpe6HO je ma yuyeHHII BoOJE JHEBHHUK IMpakce rae he ynmucuBaTé aKkTHBHOCTH (HIIP. oOpana KaOJioBa, HACTABIbAkhE M MIOBE3UBAE,. ..), PTATH €JIEMEHTE U IIeMe,
OIMCHBATH ajlaTe U MaTepHjaie, OMUCHBATHU ITOCTYIKE U3BOhermha Meperha, HAaBOAUTH Pe3yJITaTe N3BEJICHNX Mepemba.

6. YITYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YUEHUKA

BpenHOBambe 0CTBAPEHOCTH MCXO0/a BPLIMTH Kpo3 npahembe 0CTBAPEHOCTH HCX0/1a, Tpaliehe MPaKTHYHOT pajia, IPOBEpPY CTEYCHNUX MPAKTUYHUX BEIITHHA.

@dopmMaTHBHO OleHUBake, Kao Mozel pahema HalpeaoBamba YUCHUKA, CE OJBHja HA CBAKOM 4Yacy M CBaKa aKTUBHOCT je 100pa NpHJIMKa 3a IIPOLECHY HalpeaoBama 1
naBarbe noBpatHe nHdopmaimje. [Tocturayha yuennka je Mmoryhe BpeAHOBaTH KpO3: akTUBHOCTH Ha 4acy (Tj. MpoLecy y4uema); IOCTaBIbathe MUTamba W/HiH IaBame 0roBopa
y CKJIaay ca KOHTEKCTOM KOjH ce 00jalllbaBa; aHaAIM3y pe3yJsiTara paja, IPe3eHTOBame Caapikaja JHEBHUKA Mpakce, MoMoh IpyroBHMa U3 ONeJbeha y IUJbY CaBlIaJaBama
rpajiuBa H CIL.

Ha kpajy cBakor yaca Wim akTHBHOCTH 00aBE3HO MOXBAJINTH YUEHHKa 33 OHO ILTO j€ MOCTUIa0 U JaTH My MPernopykKe IITa jour Tpeda Aa ypaau.
TToTpeOHO je OCMUCIUTH BHILIE TUIIOBA PA3IMYUTHX AKTUBHOCTH Ca MPOJAYKTUMA Pa3IMYUTOT HUBOA CIOKEHOCTH M yTBPAUTH OUYCKHBAHE HCXOAE, a IPeMa bUMa 1 KPUTEPHjyMe
BPEIHOBaMA.

[TpoBepy MpakTHYHHUX BELITHHA OPraHU30BaTH 1ocje oApeheHuX earHa, HEKOJIHMKO MyTa y TOKY IIKOJICKE FOANHE.
TIpuaMKoM NpoBepe CTEYEHUX MPAaKTUYHMX BELITHHA YYEHHK Tpeba a neMoHcTpupa Kopuinhewe anara, ypehaja, HHCTpyMeHaTa, IpOLiece Meperha, JIEMIbCHba, HACTABIbaba
TIPOBO/THHKA.

OnemMBame YUeHHKa ce 0/(BHja Y ckiany ca [IpaBHiIHHMKOM O onemHBamy. [1oTpeOHO je, Ha IMoYeTKy IIKOJICKE TOJWHE, YTBPAUTH KPUTEpHjyMe 3a olemuBame (y
ckiay ca [IpaBHIHUKOM O OLeHHBaby), IPBEHCTBEHO 32 CYMAaTHBHO OLCHHBAE U Ca HbUMa YIIO3HATH YUCHHUKE.
CyMaTHBHO OLICHHBAKkE CE MOXKE U3BPILMTH HA OCHOBY (hOPMATHBHOT OLCH-HBAaKka, YCMEHOT M3JIarama IpajiiBa, IpOBepe MPaKTHYHUX BEIITHHA U ci. HauuH yTBphHBama
CyMaTHBHE OIleHE YCKJIQJIUTH ca HHANBHIYaTHIM OCOOMHAMa YYEeHHKA.



HN350PHU CTPYYHHU NPEJMETHU

Hazus npeamera: HHTEP®@OHCKHU CUCTEMHU

1. OCTBAPUBAIBE OBPA30BHO-BACIIUTHOI PAJIA — OBJINIIN U TPAJAIBE

Paspen Teopujcka HacTaBa Bexoe

IIpakTyHa HacTaBa

Hacraga y 610Ky YxymHO

1/ 1v - -

1 - 34/31

2. INbEBHU YUEA:

Ocroco0JbaBame Yu€HHUKa 3a:

— HHCTalupame U OJp)KaBambe HHTEPHOHCKUX CHCTEMA;
— kopumheme IPojeKTHEe U TEXHUIKEe JOKyMEHTaIHj¢;
— xopumheme CTpyJHe TEPMUHOJIOTHjE Y OBOj 00JIacTH;
— IpUMEHY CTaH/Aap/a ¥ NpoIuca y 0Boj 001acTH;
IpUMEHY Mepa 3aIlITHTe Ha Pajy, 3alITHTE 37]paBJba U 3alITUTE )KUBOTHE CPEANHE;
—  OATOBOPHO M3BpIIaBam-¢ MOBEPEHUX MY 3a1aTaKa/NmoCIIOBa.

3. TEME, HCXO/JH, MNPENNOPYYEHHU CAIP)KAJU U K/bYUYHHU TIOJMOBH CAJIP/KAJA

Paspen: Tpehn / uerBpTH
Topnmimbu onp yacosa: [pakTuuna Hacrasa: 34 /31

HUCXOU
ITo 3aBpuIeTKy TeMe yueHUK he 6uTH y cTamy na:

MPEINNOPYYEHU CAAPXKXAJA / KJbYUHH IOJMOBH CAJIPKAJA

OTIHIIIE CTPYKTYPY/KOHLIENT HHTEP(POHCKOT CHCTEMA;

W3paay HHCTANAH]y (0KHYeHe/Kabaupame) cucTeMa rmpemMa MmpojeKTHO-
TEXHHYKOj JOKyMEHTALU]jH;

UCIIUTA UCIIPABHOCT U3BEACHE HHCTANALN]E;

OTKJIOHHM TpelIKe U KBapOBe Ha MHCTAJIALM]H;

MOHTHpA U TIOBEXE eJIEMEHTE CHCTeMa y (DYHKIMOHAIHY LEJINHY;
MIOBE)XE OCHOBHO M PE3EPBHO Halajame CUCTEMA,;

TecTHpa QYHKIHOHATHOCT CHCTEMA,;

OTKJIOHH TPEIIKE ¥ HEHCIIPAaBHOCTHU y Pa/ly CUCTEMA;

JIEMOHCTpHPA OCHOBHE (PYHKIIH]E CHCTEMA;

MyIITa CHCTeM y paj (mpeaaje Ha ynotpedy);

KOPHUCTH CTPYYHY TEPMHUHOJIOTH]Y Y OBOj 00JIacTH;

NPUMEHH Mepe 3allTUTE Ha pajy, 3alITHTE 3/[paBjba U 3aIITHTE )KUBOTHE
CpeauHe;

MPaBUIIHO KOpuUCTH ypehaje, anart u mpudop;

IIpojexat uaTEPPOHCKOT CHCTEMA KOjH j€ IPEAMET Pajaa;

IIpocniekTHN MaTepHjany U npareha TeXHUYKA JOKyMEHTAIMja 32 MOHTAXY,
HHCTAIUPake U yLITake Y paj CHCTeMa HHTeP(OHCKOT cHcTeMa (SHIIL
Installation Manual);

Omnpema u ypehaju aynuo, suneo u [P nuaTeppOHCKUX cucTeMa;

IIpatehe ymyrcTBO 32 ynotpeOy naTepdonckor cucrema (enri. User Manual);
Marepujan u onpema 3a u3paay uHTephoHCKe HHCTananuje. Koakcujannu u
JKMYHU MHCTANAUMOHN KabyoBy; BulenuHcku koHekropu (RJ-9/11/12/14/25 u 45,
Tj. 4p4c/6p2c/6p4c/6p6e u 8p8c); BNC KoHEKTOpH 3a KOaKcHjalHEe KaOloBe;
Anat 3a u3pajy HHCTajlalyja: KIemTa 3a oopasy kabioBa 1 KPUMIIOBAbE
BHUILICIHHCKUX KOHeKkTopa ca 4, 6 u 8 nunosa - Crimp/Crimping Tool); xnewra 3a
o0pany KoakcujarHuX kKabiaoBa u kpumnoBamke BNC konekropa (Crimping Tool);
HHCTPYMEHTH 32 HCIINTHBAakE HHCTANanuje u ypehaja (tectepn);

CraHzapay ¥ IPOIUCH Y 0BOj 00JIaCTH BE3aHO 332 HHCTAINPAHE H MOHTaXY
cUCTeMa KOjH je IpeAMeT pasa;




e [IpUMCHH IIPCIIOPYKE 3a I/IHCTaJ'IaLU/ij OIIPEME U 3alITUTY OIIPpEME O HpaBI/IJ'[HPIK 3allITUTE HA paay, MEpe 3allITUTE HA pagy (3aH_ITHTHa Oorpema, 3alTura

HETIPaBHITHOT PYKOBamba. Ol CTPYjHOT yJiapa, MEXaHHYKHUX MOBPENa, ...);
Ipenopyke 3a HHCTaNAIM]y ONPEME U 32 3aMITUTY ONPEMe O HETIPABIIHOT
pyKOBama;

KibyuHu nojMoBu: HHTEpPOHCKH CHCTEM, HHTEP(POHCKA HHCTANAIN], 3aIITHTA
orpeme
HAIIOMEHA: IIporpam ce peanu3syje kao U300pHU MPEAMET/IPOrpaM jeJHOM Y TOKY LIKOIOBama y TpeheM iy y 4eTBPTOM paspeny.

4. YIIYTCTBO 3A JUAAKTUYKO-METOIUYKO OCTBAPUBAIBE [TPOI'PAMA U OHEIbUBAILE

ITpBH yac Ha MOYETKY LIKOJICKE TOJMHE OJIPKaTH Ha HUBOY LIEJIOT 0JIeJbeHba M TOCBETHTH I'a yIIO3HABAKY YUCHHKA Ca IMJbEBUMA U HCXOJMMa HaCTaBe, OJHOCHO YueHa,
IUTAHOM Pasia ¥ KPUTEPHjyMOM M HaUMHIMA OLCHhHBamba, KAa0 M HAYWHOM pajia y KabWHeTy, OJeNN Ha IpyIe ¥ pacliope/ioM peann3anyje HacTase. JJUcKyTyjere ca yueHHI[Ma
0 BbUXOBHM HCKYCTBUMa Ha OBY TeMy. [TuTajTe nx uemy ciry’)ku HHTEp(GOHCKH CUCTEM; M3 Yera Ce CacTOjH; Koje Cy MPEIHOCTH IPUMEHE OBAaKBOI' CHCTEMa; J1a JIU CY MMaJlk HeKa
HCKYCTBa Ca OBUM CHCTEMOM,;

O06smuu Hacrase: [IpakTuuna HacraBa
Mecro peaansanuje Hacrase: [IpakTiyHa HacTaBa ce peayusyje y KaOUHeTy.
[opena y rpyne: Onesbemne ce Aenu y rpyme

[Ipu n3pagu onepaTHBHUX IJIAHOBA MTOTPEOHO je JeUHUCATH TMHAMUKY pana nMajyhu y By 1a je y4eme, Kao 1 (GopMHUpame CTaBOBa U BPEIHOCTH, KOHTHHYHPAaHU
IIPOLIEC U J1a je pe3yNTaT CBUX aKTHMBHOCTH Ha YacOBHMa PEaIM30BaHUX PA3IMYUTAM METOACKUM IIPHCTYIIOM, IIpe3eHTOBameM Beher Opoja peaaHux mpuMepa n y3 aKTUBHO
yuerhe yyeHHKa.

HacraBHe cagpxaje je HEOIXOJHO pealn30BaTH KPOo3 CUMYJIAIH]Y IITO BUIIE CUTYyalllja U3 pealHOT KOHTEKCTa, KopucTehn caBpeMeHe HacTaBHE METOJIE M CPENICTBA.
Tpeba HacTojaTh ga ydeHunu Oymy OCIIOCOOJEEHHM 3a: CAaMOCTAIHO peIIaBame NMPOOIEMCKHX CHTyaldja; MpOHaIaKeme, CHCTeMaTH30Bame U kopumhemne nHdopmarmja u3
Pa3NIUYUTHX M3BOpaA (HIIP. CTPy4HE JIUTEpAType, MHTEPHETA, Yacollica, ylI0OeHnKa, KaTauora...); BU3yelHO onaxame, nopeheme 1 ycrnocraBbame Be3a u3Mely pasimauTux
canpikaja (HIIp. NOBE3UBAME caJpikaja MpeJMeTa ca CBAKOJHEBHHM HCKYCTBOM, CajipXajuMa IPYTHX HpeaMera W Jp.); TUMCKH paji; CaMOINpPOLEHY COICTBEHOI 3Hamba U
HaTpe/IoBama; MPE3CHTANN]y CBOjUX palloBa M TPYIHHX IpojeKkaTa M epHKacHy BHU3YEIHY, BepOalHy M NHCaHy KOMYHHUKAIHjy y3, Kaua je To moTpeOHO u oaroBapajyhy
apryMeHTarujy.

Ipunukom peanusanyje HacTaBe McTahu BaXKHOCT MOIITOBAaMka 3aKOHA, CTaHIap/a, MPaBUiia U MPOIKca y OBOj 00JacTH M yKa3aTH Ha Moryhe mpoGieme Koju Mory
HACTaTH yCJie[l HeTOIITOBakha /MM HEMPUAP)KaBamba UCTHX. 3a pealn3anujy caapxaja, IoTpeOHo je 00e30eInTH TEXHNUKY JOKYMEHTalNjy U yIyTcTBa (eHri. Installer/User
manual) 3a cBe ypehaje u ompeMy Koja je mpeaMerT ydema. Tpeda MHCHCTHpATH Ha pellaBamy Npobiema, Kao W Ha IO03HaBamy IPOINHNCA, CTaHIap/a U IpaBuiIa U3paje
(mocraBibama), a He Ha NO3HABaKkY HAUMHA paja ypehaja, cucreMa yoruTe W/uin BeroBux JeoBa.

HacraBHe canpikaje je moskesbHO W3BOIUTH Kao MPOoOJIEMCKY HACTaBY Y KOjOj OM YYEHHUIIM CaMOCTAITHO, Y apy WK IPYTHU PaIiiIi Ha pelIaBamby MpodIeMCcKe CUTyalnje
U3 peaHOT KOHTEKCTa.

Ca yueHnnuma Tpeba IUCKYTOBaTH O MOI'YhUM HaYMHMMA pealn3anyje CUCTeMa y MambUM H/Mii BehnM 00jekTiMa, Kao ¥ 0 TPeHJOBHMA y 0BOj 00JIacTH.

IMoTpe6HO je 1a yueHUNH Bojie THEBHHK IPAKTHYHE HACTABE.

[Ipunukom u3Bohema HacTaBe MOCEOHO OOPATHTH MAXKY HA: HAYMH paja; MPUMEHY IPOIUCa U CTaHIap[a, Mepa 3allTHTa Ha pamy (3alITUTH O CTPYjHOT yaapa,
MEXaHUUYKHUX TOBpeJia U CII.), 3alITUTY >KMBOTHE CpeanHe (3Hauaj IMpaBHIIHOT OJUlarama OTIAala W 3Ha4aj PelHKiIaxe) W MPEerNopyKy 3a 3alITHTY OIpeMe O] HEIPaBHUIHOT
PYKOBama; INIAHUPakhe BPEMEHA KPO3 CMHUCIICHO M PYTHHCKO 00aBJbame PajioBa; pallHOHAIHY YIOTpeOy pecypca; MeJaHTHOCT U IIPELU3HOCT Y 00aBibamby M0CIa; PyKOBAbE
aaToOM U OJIHOCY IpeMa imeMy (3Hauaj yrnoTpebe anara mpemMa mberoBoj HAMEHH/CBPCH U MIPABHJIHO OJIarame ajaTa HakOH ynoTpebe); KOMyHHKAIIUjy ca capaIHHIuMA.

Ipenopy4yje ce 1a ce HacTaBa peanu3syje y GJIOKy O JiBa yaca CBaKe Jpyre Helesbe, MM CBaKe HEEJbe y TOKY je/IHOT MOy O/IHIITA.



5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA

@dopMaTHBHO OleHUBakbE, Ka0 Mozien npahema HanpeaoBamba YUCHUKA, Ce OJJBHja HA CBAKOM 4Yacy M CBaKa aKTUBHOCT je 100pa NpHIIMKaA 3a MPOLEHY HalpeaoBama 1
naBame moBpatHe mH(opMmanmje. [locturayha yueHmka je moryhe BpemHOBaTH KpO3: aKTHBHOCTH Ha Yacy, IOCTaBJbakhe MUTAma W/WIN JaBamke OArOBOpa y CKIAIy ca
KOHTEKCTOM KOjH ce o0jammaBa; MO3NTHBHOM OJTHOCY IIpeMa ONPEMH U alaTy, IPe3eHTOBabEe pasia; Boljeme THEBHHUKA IPaKTUYHE HacTaBe, TOMON IpyroBUMa 13 ofiejbema y
IIMJbY CaBJIa/laBarba rpajJuBa U Cil.

Ha xpajy cBakor yaca mii akTHBHOCTH 00aBE3HO IMOXBAIUTH YUYSHHKA 32 OHO IITO j€ MOCTUTA0 U JATH MY IIPETopyKe IITa joiI Tpeda aa ypasm.

IToTpeOHO je OCMUCIHMTH BHIIE TUIIOBA PAa3IMYUTHX aKTUBHOCTH Ca IPOAYKTUMA Pa3IMUUTOr HHUBOA CI0XEHOCTH M yTBPIAWTH OYEKMBAHE UCXOAE, a PeMa HhUMa U
KPHUTEPHjyMe BPEIHOBAbA.

OuemHuBame y4eHHKa ce 0JIBUja y cKiIaay ca [IpaBHIHHKOM 0 onemuBatby. [IoTpeOHO je Ha MOYeTKY IIKOJICKE FOJIMHE YTBPAUTH KPUTEPHjyMe 3a Ol HBambe (y CKIaay
ca [IpaBIITHIKOM 0 OIEHIBambY), IPBEHCTBEHO 32 CYMAaTHUBHO OICIH-HBAILE 1 Ca FbUMa yIIO3HATH yueHuKe. CyMaTHBHO OICHHBAGE CE€ MOXKE U3BPIINTH Ha OCHOBY ()OPMATHBHOT
OLICHHBama, Pe3yNTaTa/pellemha NpodeMCKor 3aiaTka, npahemeM pana yueHHKa — OCTBapuBama Mcxoga M ci. Hauun yTBphuBama CyMaTHUBHE OLIGHE YCKJIAJUTH Ca
WHIMBHYaJIHHM OCOOMHAMA YUCHUKA.



Ha3zus npeamera: CUCTEMH BUJAEO HAJI30PA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Paspen Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

/v - -

1 - 34/31

2. INJbEBHU YUEA:

— Ocnoco0sbaBame YUCHHKA 3a:
— MHCTaJIUpame U OJpKaBarbe CHCTEMa BUICO Ha30Da;
— kopuihierme NPOjeKTHE U TEXHUYKE JOKyMEHTAIHje;
—  xopumhemwe CTpydHe TePMUHOJIOTH]E y OBOj 00JIacTH;
— IpHUMEHy CTaHAapja U MPOIHca y 0BOj 00JIacTy;

— TpHMEHy Mepa 3allTHTE Ha pajy, 3allITUTE 3APaBJba U 3aIITHTE KUBOTHE CPEIHHE;

— OATrOBOPHO MU3BpIIABAILE [TOBEPECHUX MY 3az[aTaKa/n0cn03a.

3. TEME, HCXO/JH, IPENNIOPYYEHU CAJP)KAJU U K/bYUHU IOJMOBH CAJIP/KAJA

Paspen: Tpehn / uerBpTH
Togummmu Goux yacosa: [lpakTuyna Hactasa: 34 / 31

ncxoam
Ilo 3aBpmIeTKy TeMe yueHuK he 6uTH y cTamy na:

IPEINNOPYYEHU CAAPXAJA / KJbYUYHH TIOJMOBH CAJIPKAJA

OIUIIe CTPYKTYPY/KOHIIETIT CHCTEMA BUAEO HAI30Pa;

W3pajn HHCTANANHUjy (0XKHIeHe/KabIupamke) CHCTeMa IIpeMa IIPOjeKTHO-
TEXHUYKOj JOKyMEHTALIUjH;

UCIIMTA UCIIPABHOCT U3BEACHE MHCTANALHN]E;

OTKJIOHH T'PEIIKe U KBapOBE HA MHCTANAIH]H;

MOHTHPA U NOBEXKE €JIEMEHTE CHUCTeMa Y (YHKLIHOHAIHY LIEIUHY;

MOBEXE OCHOBHO U PE3ePBHO Halajambe CUCTEMA;

TecTHpa QYHKIHOHATHOCT CHCTEMa,;

OTKJIOHH T'PEIIKe U HEHCIPABHOCTH Y pajly CHCTEMa;

JIEMOHCTPHpPA OCHOBHE (DYHKIIHjE CHCTEMA;

MyIITa CHCTeM y paj (peaaje Ha yrnotpeody);

KOPHCTH CTPYYHY TEPMHHOJIOTH]Y Y OBOj o0acTy;

NPUMEHHU MEPE 3alUTUTE HA pady, 3allITUTE 3/IpaBjba U 3alITUTE ) KUBOTHE CPEANHE;
MpaBUIIHO KopucTH ypehaje, anat u mpudop;

MIPUMEHH IPeTopyKe 3a HHCTANIAIN]Y ONpPEeMe M 3aIITUTY OIIpeMe O]] HeTIPaBIITHOT
pYyKOBama.

ITpojexaT cucTemMa BUIEO Haa30pa KOjH je IPEAMET paja;

IMpocnekTHH MaTepHjaid U npareha TeXHUYKA JOKyMCHTALHja 32 MOHTAXY,
HHCTAIUPake U MyLITake y paJi CUCTeMa CUCTeMa BUAEO Hal30pa (SHII.
Installation Manual);,

Ipatehe ynyrcTBO 32 ynotpeOy cucrema Bujeo Hajazopa (eHri. User Manual);
Marepwujan u orpema 3a u3paay CUCTeMa 3a BHIECO Ha30p: THIIOBU Kamepa U
objexTuBa, ypehaju 3a cHUMame, MOHUTOPH, ypehaju 3a Hamajamke cucTeMa;
KOAKCHjaJIHU U )KUYHU WHCTANAIMOHN KaOJIOBH; BULICIMHCKH KOHEKTOPH (RJ- 45,
1j. 8p8c); BNC koHekTOpH 3a KoakcHjamHe KabioBe;

Anar 3a u3pasy WHCTaNanyja: Kiemra 3a oopary kKabjioBa M KpUMIIOBAHkE
BUIIETIMHCKUX KOHEKTopa ca 8 muHoBa - Crimp/Crimping Tool); xiemra 3a oOpany
KOoakcHjaHuX Kabnosa u kpummnoBame BNC konekropa (Crimping Tool);,
HMHCTPYMEHTH 3a UCIIMTHBabe HHCTaNaluje u ypehaja (tecrepn);

CraHmapau ¥ MIPOMKCH Y OBOj 00JTaCTH BE3aHO 32 HHCTAIHPAKHE H MOHTAXKY
cucTeMa KOjH je TIpeIMET pajia;

ITpaBWITHUK 3aIUTUTE Ha pajly, Mepe 3allTHTE HA paay (3aIUTUTHA OIpeMa, 3aIUTHTA
OJ1 CTPYjHOT yZapa, MEXaHHYKHX [TOBpENa, ...);

ITpenopyke 3a HHCTANALK]Y ONPEME U 3a 3aUTUTY ONPeMe O] HEPaBHUIIHOT
PYKOBama;




Kibyunn nojMoBu: kamepe BHJe0 Ha30pa, ypehaju 3a canmame, RJ- 45, BNC
HATIOMEHA: TIporpam ce peanusyje kao H300pHHU IpeIMET/TIPOrpaM jeJHOM y TOKY IIKOJIOBama y Tpehem i y ueTBpTOM paspeny.

4. YIIYTCTBO 3A JTUJAKTHYKO-METOJUYKO OCTBAPUBAIGE ITPOTPAMA U OHEIbUBAILE

I1pBK yac Ha MOYETKY LIKOJICKE TOJMHE O KaTH Ha HUBOY LIEJIOT 0J1e/beba U IOCBETUTH I'a yIIO3HABAKY YUCHHKA Ca IMJbEBUMA U HCXOUMa HACTABE, OJHOCHO yueHa,
IUIAHOM pajia ¥ KPUTEPHjyMOM M HAUMHKMMa OLIeHhUBaba, KA0 U HAYMHOM paja y KaOMHETy, MO/IeNIM Ha IPyIIe U Pacliope/ioM peain3anuje HacTase. JJUCKyTyjeTe ca yueHuIUMa
0 BUXOBHMM HCKYCTBMMA Ha OBY TeMy. IIuTajTe UX 4eMy CIy>KM CHCTEM BHIEO HaA30pa; U3 4Yera ce cacTojH; Koje Cy MPeJHOCTH IPUMEHE OBAKBOI' CHCTEMa; Aa JIM Cy UMAalH
HEKa UCKYCTBA Ca OBUM CUCTEMOM ...

O6smnm Hacrase: [IpakTuuHa HacTaBa
MecTo peanu3anuje HacTae: [IpakTuuHa HacTaBa ce peanusyje y KaOuHeTy.
Ionena y rpyne: Onespeme ce Ieu y IpyIe

ITpu u3paau onepaTUBHUX IUIAHOBA MOTPEOHO je JeduHrCcaTH JUHAMUKY pajia uMajyhu y BUay [a je yueme, Kao U popMHpame CTaBOBa M BPEAHOCTH, KOHTHHYHPaHH
HPOLIEC U Ja je Pe3yNTaT CBUX aKTHBHOCTH HA YaCOBHMa PEaM30BaHUX Pa3IMYUTHM METOJCKHM MPHCTYIOM, IPE3eHTOBambeM Belier Opoja peaiHuX Npumepa H y3 aKTHBHO
yuemnhe yueHnKa.

HacraBHe cazipxaje je HEOIXOHO PeaIn30BaTH KPo3 CUMYJIAlnjy IITO BHIIE CUTYyallMja U3 PEaHOI KOHTEKCTa, KOpUCTehy caBpeMeHe HacTaBHE METO/E M CPEICTBA.
Tpeba HacTojaTH a y4eHHIH Oyay OCIOCOOJbEHH 3a: CaMOCTAIHO pelllaBame MPOOIEMCKUX CHTYaldja; MpoHaJaKemhe, CHCTEMaTH30Bake U Kopuinhewne nHpopManuja u3
Pa3IMYMTHX WU3BOpA (HIIP. CTpydYHE JIUTEpaType, HHTEPHETa, Yacoluca, yIIOeHNKa, KaTajlora. ..); BU3yelIHO Olaxame, nopeheme 1 ycrocTaBibame Be3a u3Mehy pasmmaurix
caapkaja (HOp. HOBE3MBambe cajapkaja MpeaMera ca CBAaKOIHEBHHM HCKYCTBOM, CaapKajuMa JpyrHX HpexMera M Jp.); TUMCKH pajl; CaMOIPOLEHY COICTBEHOI 3Hamba M
HaIpeI0Bama; MPE3CHTAIN]Y CBOjHX paloBa U eUKacHy BU3YeNHY, BepOaIHy U MHCaHy KOMyHUKAIM]y Y3, KaJia je To moTpebHo U oaroBapajyhy aprymenranujy.

IIpunukom peanm3anyje HacTaBe UCTahM BaXKHOCT IOIITOBamka 3aKOHA, CTAHAAP/A, IPaBMIIa U TIPOITKCA Y OBOj OOJNIACTH M yKa3aTH Ha Moryhe mpoOieme Koju Mory
HaCTaTH ycJie]] HeTIOITOBamka W/WiIH HePUIpKaBamba UCTHX. 3a peann3alujy caapikaja, IoTpeOHo je 00e30eAnTH TEXHUUKY JOKYMEHTAIH]jy U yiyTcTBa (eHri. Installer/User
manual) 3a cBe ypehaje u ompeMy Koja je mpeaMeT ydema. Tpeda MHCHCTHpATH Ha pellaBamy MpobieMa, Kao W Ha MO3HaBamy NPONHUCA, CTaHIapja U MpaBuia U3paje
(mocraBJpama), a He Ha O3HABAbY HaYMHA paja ypehaja, cucrema yoIlTe W/WIK HBEeroBUX AeJI0Ba.

Ca yueHnnmMa Tpeba IUCKYTOBATH O MOT'YhHM HaUMHMMa peayn3anyje CHCTeMa y MalbiM H/WIH BehuM 00jeKkTHMa, Kao ¥ 0 TPEHIOBHMA y OBOj OOJIACTH.

HacraBze canpxaje je Ho)keJbHO U3BOAUTHU Kao NMPoOIIeMCKyY HacTaBy Yy K0joj OM y4eHUIIM CaMOCTAJIHO, Y apy WU TPYITH PaJMIIY Ha pelllaBamby NpoOIeMCcKe CUTyaluje
U3 PEATHOT KOHTEKCTa.

IToTpeOHO je fa yUeHUIM BOAE JTHEBHUK MPAKTHYHE HACTaBE.

[Mpukom n3Bohjema HacTaBe MoceOHO OOpPAaTUTH MaKkby HA: HAUWH paja; MPUMEHY HpoIKca W CTaHIapla, Mepa 3allTHTa Ha paay (3alITUTH O CTPYjHOT yjaapa,
MEXaHHYKHX [OBpela U CIL.), 3alUTHTY JKMBOTHE CPEAMHE (3HAayaj MPaBHJIHOT OjUlarama OTHAAa M 3HAa4aj PeLHKIaXe) M MPENopyKy 3a 3alITHTY OIpeMe O] HeNpPaBUIIHOT
PYKOBama; IUNIaHUPaEe BPEMEHa KPO3 CMUCICHO M PYTHHCKO 00aBJbatbe pajioBa; pallMOHAIHY YHOTpeOy pecypca; IMEeAaHTHOCT U HPELH3HOCT y 00aBJbamby M0CNa; PYKOBAKE
aJIaTOM U OJIHOCY IIpeMa leMy (3Hadaj ynoTpede aata npemMa mheroBoj HaMEeHH/CBPCH U IPaBHIIHO OJIarame ajlnaTa HakoH yHoTpeOe); KOMyHHKAIHjy ca capa HHINMA.

IMpenopy4yje ce 1a ce HacTaBa peanu3syje y OJIOKy O JiBa yaca CBaKe JpYre Helesbe, MM CBaKe HEAEJbEe Y TOKY jeHOT MOy OIHIITA.

5. ¥YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA

DopMaTHUBHO OliEHHBaE, Ka0 Moziel npahema HanpenoBamba YUCHHKA, CE OJ[BHja HA CBAKOM 4Yacy M CBaKa aKTUBHOCT je Jo0pa NPHUIIMKA 3a IPOLEHY HalpeaoBama 1
naBame noBpatHe mHpopmarmje. [locturayha ydenuka je moryhe BpemHOBaTH KpoO3: aKTUBHOCTH Ha YacCy, MOCTaBJbambe NMHUTAmka W/WIK J1aBame OArOBOpa y CKIAIy ca



KOHTEKCTOM KOjH ce o0jalmaBa; MO3NTHBHOM OHOCY IIpeMa ONPEMH U ajaTy, IPe3eHTOBakbe pasia; Bol)eme THeBHUKA IIPaKTUYHE HacTaBe, TOMON IPYroBUMa 13 OfeJbema Y
LIUJbY CaBlaJlaBama rpajuBa  Cl.

Ha xpajy cBakor yaca WM aKTHBHOCTH 00aBE3HO NMOXBAJIMTH YUYCHHUKA 338 OHO IITO j€ MOCTHIAa0 ¥ AATH My IPENopyKe IITa joil Tpeda aa ypaju.

TloTpedHO je OCMUCIHTH BUIIE THIOBA PA3IMYUTHX aKTUBHOCTH Ca MPOAYKTUMA Pa3IMIUTOr HHBOA CIO0XXEHOCTH U yTBPIAWTH OYEKMBAHE UCXOAE, a MPEeMa HUMA U
KpPHUTEpHjyMe BpEeJHOBAbA.

OuewnBame y4eHnKa ce 0iBHja y ckiany ca [IpaBuitHHKOM o olewHBamy. [IoTpeOHO je Ha MOYeTKy LIKOJICKE TOJMHE yTBPAUTH KPUTEPHjyMe 3a OlielhHBambe (Y CKIary
ca [IpaBIITHIKOM O OIIEHUBAY), IPBEHCTBEHO 32 CyMaTUBHO OLCI-HBAILE 1 Ca FbUMA YIIO3HATH ydeHHKe. CyMaTHBHO OICHUBAKE CE MOXKE U3BPIINTH HA OCHOBY ()OPMAaTHBHOT
OlLICHMBama, pe3yliTaTa/penieha npooIeMCKOr 3aaTka, npahemeM panga ydeHHKa — OCTBapHMBama HMcxoxa u ci. Haumn yTBphuBama cymaTuBHE OIEHE YCKIAIUTH ca
WHJVBUIyaJTHUM OCOOMHAaMa yYEeHUKa.



Haszus npeamera: CUCTEM KOHTPOJIE IPUCTYIIA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAILE

Paspen Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

/v - -

1 - 34/31

2. INJbEBHU YUEA:

— Ocnoco0sbaBame YUCHHKA 3a:
—  MHCTaJIUpame U OJpKaBarbe CHCTEMa KOHTPOJIC IPHCTYTIa;
— kopuihierme NPOjeKTHE U TEXHUYKE JOKYMEHTAIHje;
— xopumheme CTpydHe TePMUHOJIOTH]E y OBOj 00JIacTH;
— IpHUMEHY CTaHAapja U MPOIHca y 0BOj 00JIacTy;

— TpHMEHy Mepa 3aIlTHTE Ha pajy, 3allITUTE 3APaBJba U 3aIITHTE )KUBOTHE CPEIHHE;

— OArOBOPHO M3BpIIABALEC [IOBEPEHUX MY 3az[aTaKa/rlocn013a.

3. TEME, UCXO/JH, IPEINIOPYYEHU CAIP)KAJU U K/bYUHHU IOJMOBH CAJIP/KAJA

Pazpen: Tpehn / uerBpTH
Tlogummu Gonx yacosa: [lpakTuyna Hactasa: 34 / 31

ncxoam
Ilo 3aBpmIeTKy TeMe yueHuK he 6uTH y cTamy na:

IPEINNOPYYEHU CAAPXAJA / KJbYUYHH TIOJMOBH CAJIPKAJA

OIUIIE CTPYKTYPY/KOHIETIT CHCTEMA KOHTPOJIE IPHCTYIIA;

W3pajn HHCTANANHUjy (0XKHIeHe/KabIupamke) CHCTeMa IIpeMa IIPOjeKTHO-
TEXHUYKOj JOKyMEHTALIUjH;

UCIIMTA UCIIPABHOCT U3BEACHE MHCTANALHN]E;

OTKJIOHH T'PEIIKe U KBapOBE HA MHCTANAIH]H;

MOHTHPA U NOBEXKE €JIEMEHTE CHUCTeMa Y (YHKLIHOHAIHY LIEIUHY;

MOBEXE OCHOBHO U PE3ePBHO Halajambe CUCTEMA;

TecTHpa QYHKIHOHATHOCT CHCTEMa,;

OTKJIOHH T'PEIIKe U HEHCIPABHOCTH Y pajly CHCTEMa;

JIEMOHCTPHpPA OCHOBHE (DYHKIIHjE CHCTEMA;

MyIITa CHCTeM y paj (peaaje Ha yrnotpeody);

KOPHCTH CTPYYHY TEPMHHOJIOTH]Y Y OBOj o0acTy;

NPUMEHHU MEPE 3alUTUTE HA pady, 3allITUTE 3/IpaBjba U 3alITUTE ) KUBOTHE CPEANHE;
MpaBUIIHO KopucTH ypehaje, anat u mpudop;

MIPUMEHH IPeTopyKe 3a HHCTANIAIN]Y ONpPEeMe M 3aIITUTY OIIpeMe O]] HeTIPaBIITHOT
pYyKOBama.

ITpojekaT cucTemMa KOHTPOJIE IIPUCTYIIA KOjH je IPEAMET paja,

IpocnextHu Matepujanyu 1 npareha TEXHUUKa JOKYMEHTAIMja 32 MOHTaXY,
HMHCTAIUPAkE U IIyLITake Y paji CUCTeMa KOHTPOJIE IIPUCTYIIA U eBUJICHIINjE
paxHor BpemeHa (eHri. Installation Manual);

[patehe ynmyrcTBO 32 ynotpeOy cucrema KoHTpoue npuctyna (enri. User
Manual);

Matepujan 1 onpema 3a H3pagy CHCTeMa KOHTPOJIE IIPUCTYIIA: KOHTPOJIEp
cucreMa*, ynasuu Banupatop** (enrn. Entrance reader), u3na3Hu
Banuaatop**(enrin. Exit reader ), nyrme 3a usna3 (eHri1. Exit button);
"uaTepdOoHCKa OpaBa, ypehaju 3a Hanajame CUCTEMA; )KHYHU WHCTATALUOHU
Ka0JI0BH;

Aunar 3a u3pajly MHCTaJalKja i HHCTPYMEHTH 33 HCIIUTUBAE HHCTAJIALN]E U
ypebaja (Tectepn);

CraHzapay ¥ POIUCH Y 0BOj 00JIaCTH BE3aHO 32 MHCTATUPAhe U MOHTAXKY
cUcTeMa KOjH je TpeIMET pajia;

ITpaBmIIHUK 3aIUTUTE Ha pajly, Mepe 3allTHTE Ha Paay (3alUTUTHA ONpeMa, 3aIUTHTA
O]l CTPYJHOT yJapa, MEXaHHYKUX NOBpea, ...);

[penopyke 3a MHCTANANHK]Y ONPEME U 3a 3aIUTHUTY ONPeMe O] HePaBUIIHOT
pYKOBama;




Kmsyunu nojmosu: Entrance reader, Exit reader, Exit button, "uatepgdoncka“
OpaBa, OMOMETPHjCKH CKEHEP

* 0e3 WM ca YuTadeM KapTUIla W/UIU MH(PpaTopoM W/ il OHOMETPH]jCKAM
CKEHEpOM,

** ca unTaueM KapTHLA W/WIH MU(PPATOPOM W/MIH OHOMETPUjCKHM CKEHEPOM
HAIIOMEHA: TIporpam ce peanusyje kao H300pHH MpeIMET/TIPOrpaM jeZIHOM y TOKY LIKOJIOBaa y Tpehem miu y yeTBpTOM paspeny.

4. YIIYTCTBO 3A JUAAKTUYKO-METOAUYKO OCTBAPUBAILE [TIPOI'PAMA U OHEIbUBAILE

[IpBK yac Ha MOYETKY IIKOJICKE TOAMHE OZP>KaTH Ha HUBOY LIEJIOT O/1eJheHha U IIOCBETUTH T'a YIIO3HABaKky YYCHHKA ca IMJeBHMa U HCXOAMMa HAacTaBe, OJHOCHO yUeHa,
IUTAHOM pajia M KPUTEPUjyMOM U HAUMHUMA OLICHHBamka, Ka0 M HAUMHOM pasia y KaOMHETY, ITOJIC)IM Ha TPYIIE U paclopeloM pealin3anmje HacTase. JJUCKyTyjeTe ca yueHHIIUMa
0 BUXOBHM HCKYCTBUMA Ha OBY TeMy. [IuTajTe UX ueMy CITy’KU CHCTEM KOHTPOJIE MMPHUCTYIIA; U3 Yera Ce CaCTOjH; KOje Cy MPETHOCTH MPUMEHE OBAKBOT CHCTEMA; J1a JIU Cy UMAJIH
HEKa UCKYCTBa ca OBUM CHUCTEMOM; ...

O06aunu HacraBe: [IpakTiyHa HacTaBa.
Mecto peanu3anmje HacTaBe: [IpakTHYHa HACTaBa ce pealinu3yje y KaOUHETY.
Iloxena y rpyne: Onesbemwe ce Ieu y rpyIe.

Ipu uU3pau ONEepaTUBHHUX [UIAHOBA NOTPEOHO je nedUHUCATH TUHAMUKY pana uMajyhu y BUay J1a je yueme, Kao U GopMHUpame CTaBoBa U BPEIHOCTH, KOHTHHYHUPaHH
MIPOLIEC U JIa je pe3yNITaT CBUX aKTHMBHOCTH Ha YacOBHMMA PeajM30BaHUX PA3IMYUTHM METOICKUM IPHCTYIIOM, IIpe3eHTOBambeM Beher Opoja peaaHux mpumepa 1 y3 aKTUBHO
ydemihe y4yeHHKa.

HacraBHe cagpxaje je HEOIXOIHO peann30BaT KPo3 CUMYJIAIH]y IITO BUIIE CUTYyaldja U3 pealHOT KOHTEKCTa, KopucTehn caBpeMeHe HacTaBHE METOJIE M CPENICTBA.
Tpeba HacTojaTh Ma ydeHUIHU OyIy OCIIOCOOJbEHHM 3a: CaMOCTAJHO pellaBame NMPOoOIEMCKUAX CHTyaldja; MpOHalaKeme, CHCTeMaTn3oBame 1 kopuhewe nHdopmarmja u3
Pa3NIUYUTHX M3BOpA (HIIP. CTPyYHE JIUTEpaType, MHTEPHETA, Yacollica, yiIOeHnKa, KaTanora...); BU3yelHO onaxame, nopeheme n ycnocraBbame Be3a u3Mely pasimauTux
caapikaja (HIIp. NOBE3UBAIE CaJpikaja MpeJMeTa ca CBAKOJHEBHHM HCKYCTBOM, CajipXajuMa JIPYrHX HpeaMera W Jp.); TUMCKH paji; CaMOINpPOLEHY COIICTBEHOI 3Hamba U
HalpeIoBama; PEe3eHTallljy CBOjUX palioBa U euKacHy BU3yelHy, BepOaJlHy M MMCaHy KOMyHHKaIHjy y3, KaJa je To IMoTpeOHo U oaroBapajyhy aprymMeHranujy.

IpunvkoMm peanusanyje HacTaBe ucTahu BaXKHOCT MOIITOBaMka 3aKOHA, CTaHAap/a, IIpaBuia U IIPOINKUca y 0BOj 00nacTH U yka3aTu Ha Moryhe mpo6ieme koju Mory
HACTaTH ycJie] HeMOIITOBamka W/HIN HePUAPKaBaba UCTHX. 3a peann3alnjy caapxkaja, moTpeOHo je 00e30eAnTH TeXHUUKY JOKYMEHTalu]jy U yrnyTcTsa (eHri. Installer/User
manual) 3a cBe ypehaje u ompemy Koja je mpeameT yuewa. Tpeba MHCHCTHpATH Ha peliaBamy IpoblieMa, Kao M Ha MO3HaBawy MpOIMCA, CTAaHIapAa U MpaBHiIa U3paje
(mocraBJbama), a He Ha NO3HABaKkY HAUMHA paja ypehaja, cucrema yoruTe u/uin BeroBrx JIeoBa.

Ca yuenuiuma tpeba JUCKyTOBaTH O MOTyhHM HauMHMMa peau3anyje cucTeMa y MalbiM i/nii BehnM o0jekTuMa, Kao M 0 TPEHIOBHMA y OBOj 00JIACTH.

HacraBHe cajipxaje je HoKeJbHO M3BOAUTH Kao MPobJIeMCKY HAacTaBy Y KOjOj OM Y4CHHMIIM CaMOCTAJIHO, Y IIapy WM TPYIIH PAAWIIH Ha pellaBamby IPoOIeMCKe CUTyaluje
W3 peasHoT KOHTEKCTa.

[MoTpe6HO je a yYeHUIN BO/ie THEBHHK IPAKTHYHE HACTABE.

[Ipunukom n3Bohema HacTaBe MOCeOHO OOPATHTH MAXKY HA: HAYMH paja; MPUMEHY IPOIKCa U CTaHAapAa, Mepa 3allTHTa Ha pamy (3alITUTH O CTPYjHOT yAapa,
MEXaHHYKHX MOBpela U CJI.), 3aLITHTY JKHBOTHE CPEAMHE (3Ha4aj MPaBHJIHOI OJJlarama OTIa[a M 3Hauyaj PELMKIIaXe) U Mperopyka 3a 3alliTHTy ONpeMe O HEHpPaBUIIHOT
PYKOBama; INIAHUPabhe BpEMEHa KPO3 CMHUCIIEHO M PYTHHCKO 00aBJbame PaJioBa; pallMOHAIHY YNoTpeOy pecypca; MeJaHTHOCT U IIPELU3HOCT Y 00aBibamby M0CIa; PyKOBAbE
aJlaTOM U OJIHOCY IpeMa ieMy (3Hauaj yrnoTpeOe anara npemMa mberoBoj HAMEHH/CBPCH U IIPABHJIHO OJJIarame ajaTa HakoOH yHnoTpeOe); KOMyHHKAIUjy ca capa HHLINuMA.

IIpenmopydyje ce na ce HacTaBa peanusyje y OJIOKY O[] IBa yaca CBaKe Apyre He/elbe, WK CBaKe HeJeJbe Y TOKY jeJHOT HOIYTOIUINTA.



5. YOYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIElb UBAILE YYUEHUKA

DopMaTUBHO OLCHHBaAbE, Kao Moen npahiera HanpeoBamka YIeHHKa, Ce OBHja Ha CBAKOM Yacy M CBaka aKTUBHOCT je 10Opa MPHJIMKA 3a MPOLCHY HAIPEAOBaba 1
naBame noBpatHe uHpopmarmje. [locturayha yuenuka je Moryhe BpeqHOBaTH Kpo3: aKTHMBHOCTH Ha 4acy, [OCTaBJbale MHUTAkha W/WIK JaBambe OArOBOpa Yy CKIady ca
KOHTEKCTOM KOjH e 00jalllbaBa; IO3UTHBHOM OJHOCY IpeMa OTIPeMH H ajlaTy, IPE3eHTOBAke paja; BOherme JHEeBHIKA [IPAKTHIHE HACTaBe, IIoMoh IpyroBuMa u3 oesbema y
LIJbY CaBJiajlaBarba IPajiiBa U CIL.

Ha kpajy cBakor yaca win akTHBHOCTH 00aBE3HO MOXBAJIUTH YIEHHKA 32 OHO ILTO j€ IIOCTHIAa0 U JaTH My IpernopykKe IiTa jour Tpeba aa ypaau.

IToTpeGHO je OCMHCIHTH BHILE THIIOBA PA3IMYUTHX aKTUBHOCTH Ca MPOAYKTHMA Pa3IHIUTOT HABOA CIIOKEHOCTH M YTBPAUTH OYEKHBAHE MCXOJE, a IIpeMa HhiMa
KPUTEPHjyMe BPEIHOBabA.

OuemuBambe yUCHHKA Ce 0JIBHja y CKiIaay ca IIpaBHIHHKOM O ouewuBamy. [IoTpeOHO je Ha MOYETKY IIKOJICKE MOJHHE YTBPAUTH KPUTEPHjyME 3a OLiChHBambe (y CKIIaay
ca [IpaBHITHHKOM O OLICHUBAY), IPBEHCTBEHO 32 CyMAaTHBHO OLICHHBAGE 1 Ca hHMA YIO3HATH y4eHHKe. CYMaTHBHO OLCEHHBABE CE MOJKE H3BPIIUTH Ha OCHOBY GOpPMAaTHBHOT
OlCIbUBaba, pe3yiTaTa/pelieba MpodIeMCKOr 3a1aTka, npaheeM paga ydeHHKa — OCTBapHBama MCXO4a W Cl. HauwH yTBphHBama CyMaTHBHE OIEHE YCKIAIUTH ca
WH/IMBH/YaJIHHM 0COOMHAMa YUCHHKA.



Ha3zus npeamera: XUBPU/HU IOCJIOBHU KOMYHUKAITMOHU CUCTEMUA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Paspen Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

/v - -

1 - 34/31

2. INJbEBHU YUEA:

— Ocnoco6ibaBame yUeHHKa 3a:

—  HHCTaJHpPame U OJIp’KaBame MOCIOBHUX KOMYHHKALMOHUX CHCTEMa 3aCHOBAaHUX Ha XHOPHUIHO] (aHAaJIOrHO/muruTanHoj) TexHoioruju (Hybrid PBX);

— kopuuhierme NPOjeKTHE U TEXHUYKE JOKYMEHTAIIHje;
— xopuuheme CTpydHe TePMUHOJIOTH]E y OBOj 00JIaCTH;
— IpHUMEHY CTaHAapja U MPOIca y 0BOj 00IacTy;

— TpHMEHy Mepa 3aIlTHTE Ha pajy, 3allITUTE 3APaBJba U 3aIITHTE KUBOTHE CPEIHHE;

— OAroOBOPHO M3BpIIABAKLEC [IOBEPEHUX MY 3az[aTaKa/nocn013a.

3. TEME, UCXO/JH, NPENTIOPYYEHU CAIPXKAJU U K/bYUHHU IOJMOBH CAJIP/KAJA

Pazpen: Tpehn / uerBpTH
Togummu Gona yacosa: IlpakTuyHa HactaBa: 34/31

ncxoam
Ilo 3aBpmIeTKy TeMe yueHuK he 6uTH y cTamy na:

IPEINNOPYYEHU CAAPXAJA / KJbYUYHH TIOJMOBH CAJIPKAJA

OIUIIE CTPYKTYPY/KOHLENT XHOPHIHOT KOMYHHKAIIHOHOT CHCTEMA;

MOHTHPA U MOBEXKE €JIEMEHTE CHUCTeMa Y (YHKLIHOHAIHY LIEIUHY;

noBexe TeneoHcky nentpary Ha PSTN u GSM mpexy;

MIOBE)KE OCHOBHO M PE3EPBHO Halajarme CHCTEMA,;

TecTHpa QYHKIHOHATHOCT CHCTEMA;

OTKJIOHH TPElIKe ¥ HEHCIIPABHOCTHU y Pa/ly CUCTEMA;

[porpammpa CHCTEM IpeMa 3aXTeBy KOPUCHHKA/CUTYalHje;

JIEMOHCTPHpPA OCHOBHE (PYHKIIH]E CHCTEMA;

MyIITa CHCTeM y paj (mpeaaje Ha ynoTpedy);

KOPHUCTH CTPYYHY TEPMHUHOJIOTH]Y Y OBOj 00JacTH;

NPUMEHH Mepe 3alITUTE Ha pajy, 3alITHTE 3/[paBjba U 3aIUTHUTE )XUBOTHE CPEANHE;
HpaBUIIHO KOpUCTH ypehaje, anat u nmpudop;

HNPUMEHH IIPENopyKe 3a HHCTAALM]Y ONPEME U 3aLITUTY OIpeMe Ol HePaBHIIHOT
pyKOBama;

ITpojekaT cucremMa XHOPUTHOT KOMYHHKAIIHOHOT CHCTEMa 3aCHOBAHOT Ha
xubpuHoj TexHonoruju (Hybrid PBX) xoju je npeaMmer pana;

IpocnexTHH MaTepujany U npateha TeXHUYKA JOKyMEHTAIMja 32 MOHTaXY,
HHCTANMpamke U MymTame y paj Tenedoncke renTpane, ananoraux (SLT)
murutanaux (DPT) tenedona u GSM gateway-a (eura. Installation Manual),
IMparehe ymyTtcTBo 3a ynorpeOy cucrema KoHTpose npucryna (eHri. User
Manual). IlpocieKTHI MaTepHjaj ca OIICOM Paja;

Marepwujan u orpema 3a u3paay cucTeMa: XuOpHIHa TeslieoHCKa ISHTpaa,
nmurutaniu cucteMcku (DPT) u ananoruu (SLT) tenedonn, u GSM gateways;
Uzpabhena renedoncka nacrananuja (TOW) n/unu cuctem CTpyKTypHOT
kabmupama (CKC) ca jeqHonoaHoM meMoM;

JIBOXKMITHH ¥ Y€TBOPOKHIIHU ITpectiojHu Tenedoncku (Flat) kabnosu ca RJ-11
(6p2c) u RJ-14 (6p4c) xoHekTOpHMa;

CraHzapay ¥ IPOMUCH Y 0BOj 00JaCTH BE3aHO 32 HHCTANPAamhe U MOHTAXKY
cucTeMa KOjH je TIpeIMeT paja:

ITpaBmIIHUK 3aIITUTE Ha pajly, Mepe 3allTHTE Ha paay (3alUTUTHA ONpeMa, 3aIUTHTA
O]l CTPYJHOT yJapa, MeXaHHYKUX NOBpea, ...);

Ipenopyke 3a MHCTANANK]Y ONPEME U 3a 3aIUTHUTY OIpeMe O] HePaBUIIHOT
pYKOBama;




Kibyunn nojmosn: Hybrid PBX, DPT, SLT, GSM gateway
HATIOMEHA: TIporpam ce peanusyje kao H300pHHU IpeIMET/TIPOrpaM jeJHOM y TOKY IIKOJIOBama y Tpehem i y ueTBpTOM paspeny.

4. YIIYTCTBO 3A JTUJAKTHYKO-METOJUYKO OCTBAPUBAIGE ITPOTPAMA U OHEIbUBAILE

ITpBu yac Ha MOYETKY IIKOJICKE TOIMHE OJ[PKaTH HAa HUBOY LEJIOT O/ieJbeha 1 IIOCBETHTH I'a YIIO3HABAKY YUCHUKA Ca IUJbEBUMa U HCXOMMa HaCTaBe, OHOCHO yUema,
IUIAHOM pajia ¥ KPUTEPHjyMOM M HAUMHKMMa OLIeHhUBaba, KA0 U HAYMHOM paja y KaOMHETy, MO/IeNIM Ha IPyIIe U Pacliope/ioM peain3anuje HacTase. JJUCKyTyjeTe ca yueHuIUMa
0 BBbUXOBUM HCKYyCTBUMA Ha OBY TeMy. [IuTajTe X 4yeMy CIy»H MMOCIOBHH KOMYHHUKAIIMOHH CHCTEM 3aCHOBAH Ha XUOPHIHOj (aHAJIIOTHO/IUTHTAIHO]) TEXHOIOTHjH; U3 Yera ce
cacToju; Koje Cy IIPeAHOCTH IIPHIMEHE OBAKBOT CUCTEMA; JIa JIM Cy UMAaJIHM HEeKa HCKYCTBa Ca OBHM CHCTEMOM; ...

OO0y nacrage: [IpakTnyna HacTaBa
Mecro peajqu3anuje HactaBe: [IpakTHYHA HACTaBa ce peaynsyje y KaOUHeTy.
Ioaena y rpyne: Onebeme ce Ieiu y rpyIe

IMpu n3paau onepaTMBHUX IUIaHOBA MOTPEOHO je AedUuHnCcaTH JUHAMUKY paja uMajyhu y Buay 1a je yueme, kao U popMuparme CTaBOBa U BPEIHOCTH, KOHTHHYHPAHH
HPOLIEC U Ja je Pe3yNTaT CBUX aKTUBHOCTH HA YaCOBHMA PEaJM30BaHUX Pa3IMYUTHM METOJCKHM MPHCTYIOM, IPE3eHTOBambeM Belier Opoja peaiHuxX mpumepa H y3 aKTHBHO
yuermnhe yueHunKa.

HacraBHe cajipxaje je HEONXOHO Pealn30BaTH KPo3 CUMYJIAlNjy IITO BHIIE CUTYyallMja U3 PEaHOT KOHTEKCTa, KOpUCTehH caBpeMeHe HacTaBHE METO/E U CPEJICTBA.
Tpeba HacTojaTH A y4eHUIH OyAy OCIOCOOJbEHH 3a: CAaMOCTAJIHO pellaBame MPOOIEMCKUX CHTYyaldja; MpoHaJaKemhe, CHCTEMaTH30Bake U Kopulnhewe nHpopManuja u3
Pa3IMYMTHX WU3BOpA (HIIP. CTpydYHE JIUTEpaType, MHTEPHETa, Yacoluca, yIIOeHNKa, KaTajlora. ..); BU3yelIHO OoIaxame, nopeheme 1 ycrocraBibame Be3a u3Mehy pasmmaurix
caapkaja (HIp. TOBE3MBambe cajapikaja MpenMera ca CBAaKOIHEBHUM HCKYCTBOM, CaapKajuMa JpyrHx HpexMera H Jp.); TUMCKH pajl; CaMOIPOLEHY COICTBEHOI 3Hama M
HampeI0Bama; MPE3CHTAIN]Y CBOjHX pajioBa U eUKacCHy BU3YeNHY, BepOaIHy U MHCaHy KOMyHUKAIM]y y3, KaJa je To moTpeOHo U oaroBapajyhy aprymeHnranujy.

IIpunrkom peanm3anyje HacTaBe UCTahw BaXKHOCT IOIITOBaMka 3aKOHA, CTAHAAPAA, IPAaBWIIA U TPOITKCA Y OBOj OOJNACTH M yKa3aTH Ha Moryhe mpoOieme Koju MOry
HaCTaTH ycJie]] HeTIOIITOBamka W/WiIH HePUIpKaBamba UCTHX. 3a pealn3alujy caapikaja, IoTpeOHo je 00e30eANTH TEXHUUKY JOKYMEHTAIWjy U yryTcTBa (eHri. Installer/User
manual) 3a cBe ypehaje u ompeMy Koja je mpeaMer ydema. Tpeda MHCHCTHpATH Ha pellaBamy MpolieMa, Kao W Ha MO3HaBamy MPONHUCA, CTaHIapja U MpaBuia U3paje
(mocraBJpama), a He Ha O3HABAbY HaYMHA paja ypehaja, cucreMa yoIITe H/WIK HEerOBUX JeJI0Ba.

Ca yueHnnuma Tpeba IUCKYTOBaTH O MOT'YhHM HaUMHMMa peayn3anije CHCTeMa y MalbiM H/WIN BehuM 00jeKkTiMa, Kao ¥ 0 TPEHIOBHMA y OBOj OOJIACTH.

HacraBze canpxaje je Ho)keJbHO U3BOAUTHU Kao IMPOoOIIEMCKY HacTaBy Yy K0joj OM y4eHHIIM CaMOCTAJIHO, Y apy WU TPYITH PN Ha pelllaBamby NpoOiIeMCcKe CUTyanuje
U3 PEaTHOT KOHTEKCTa.

IToTpeOHO je 1a yUeHHIH BOAC THEBHUK PAKTHYHE HACTaBe.

[Mpunikom n3Bohema HacTaBe MoceOHO OOPAaTHTH MKy Ha: HAYMH pajia; MPUMEHY IPOIHca U CTaHAapia, Mepa 3allTUTa Ha paxy (3alliTHTH OX CTPYjHOT ynapa,
MEXaHHYKHX MOBpela U CJI.), 3aLITHTY JKMBOTHE CPeAMHE (3HAayaj NMPaBHJIHOT OJJIarama OTIIaja M 3Hayaj PeLUKIaXe) U Mpernopyka 3a 3alliTHTY ONpeMe Of HEeNpaBUIIHOT
PYKOBama; IUIaHUPakEe BPEMEHa KPO3 CMUCIICHO M PYTHHCKO 00aBJbatbe pajioBa; pallMOHAIHY yHOTpeOy pecypca; IMEeAaHTHOCT M HPELH3HOCT y 00aBJbatby M0CNa; PYKOBAKE
aJIaTOM U OJJHOCY IpeMa ’eMy (3Hadaj ynoTpede aata npemMa mheroBoj HAaMEHH/CBPCH U IIPAaBHIIHO OJUIarame ajnaTa HakoH yHoTpeOe); KOMyHHKAIHjy ca capa HUINMA.

Ipenopy4yje ce 1a ce HacTaBa peanu3syje y OJIOKy O /iBa yaca CBAaKe Jpyre Helesbe, MM CBaKe HEEJbE Y TOKY jeIHOT MOy OIHIITA.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEIbUBAILE YYHEHUKA

dopmMaTHBHO OLEHUBakE, Ka0 MoJel pahema HalpeaoBama YUeHHUKa, ce OJjBHja Ha CBAKOM 4acy M CBaKa aKTUBHOCT je 100pa NpHINKa 3a IPOLEHY HAlpeaoBama U
naBame noBpatHe mHpopMmarmje. [Tocturayha yuenmka je moryhe BpemHOBaTH KpoO3: aKTHBHOCTH Ha 4YacCy; IOCTaBJbalh¢ MUTAka W/WIN JIaBambe OJrOBOpa y CKIamy ca



KOHTEKCTOM KOjH ce 00jallbaBa; MO3UTHBHOM O/IHOCY TPEMa ONPEeMH H ajaTy; U3pajly 3ajaTaka, v Cll.; IPe3CHTOBamke Caipikaja; Boh)embe THEeBHHIKA MPAKTHYHE HACTaBe, MOMOh
JpyroBUMa U3 Ofie/beEba y LIWIbY CaBlaJaBarba IPafinuBa U Cll.

Ha kpajy cBakor yaca Win akTHBHOCTH 00aBE3HO MOXBAINTH YUEHHKa 332 OHO ILTO je MOCTUIa0 U JaTH My MperopykKe IiTa jour Tpeba aa ypaau.

IToTpeGHO je OCMHCIHTH BHILE THIIOBA PA3IMYNTHX aKTHBHOCTH Ca MPOAYKTHMA Pa3IHINTOT HHBOA CIIOXCHOCTH M YTBPAWTH OYEKHBAHE MCXOJE, a IpeMa mhiMa U
KPUTEPHjyMe BPEIHOBabA.

OremuBame yUeHHKa ce 0BHja y ckiaany ca [IpaBHiHEKOM 0 onewHBamy. [IoTpe6GHO je Ha MoYeTKy MIKOJICKE FOANHE YTBPAUTH KPUTEPHjyMe 3a OLleHhUBake (Y CKIaLy
ca [IpaBHITHHKOM O OIEEHUBAY), IPBEHCTBEHO 33 CyMAaTHBHO OLICIHHBALE 1 Ca FhUMa YIIO3HATH yiaeHHKe. CyMaTHBHO OLEHHBAHE CE MOKE U3BPIIUTH Ha OCHOBY (POPMATHBHOT
OLICHHBaba, pe3yliTaTa/peliemha npobiieMcKor, npalielheM pajia yYeHHKa — OCTBapHBama ncxona | cii. HauuH yTBphuBamba CyMaTHBHE OLCHE YCKIIAUTH Ca WHMBUIYaIHHUM
oco0MHaMa yueHHKa.



Ha3zus npeamera: CUCTEMHU ITAMETHHUX KYRhA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Paspen Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

/v - -

1 - 34/31

2. INJbEBHU YUEA:

— Ocnoco0sbaBame YUCHHKA 3a:
—  MHCTaIMpame U OJpKaBame CHCTEMa IaMeTHHX Kyha;
— kopuuhierme NPOjeKTHE U TEXHUUYKE JOKYMEHTAIH]j¢;
— xopumheme CTpydHe TePMUHOJIOTH]E y OBOj 00JIacTH;
— IpHUMEHY CTaHAapja U MPOIHca y 0BOj 00JIacTy;

— TpHMEHy Mepa 3aIlTHTE Ha pajy, 3allITUTE 3APaBJba U 3aIITHTE )KUBOTHE CPEIHHE;

— OArOBOPHO M3BpIIABALEC [IOBEPEHUX MY 3az[aTaKa/rlocn013a.

3. TEME, UCXO/JH, IPEINIOPYYEHU CAIP)KAJU U K/bYUHHU IOJMOBH CAJIP/KAJA

Pazpen: Tpehn / uerBpTH
Togummu Gona yacosa: IlpakTuyHa HactaBa: 34/31

ncxoam
Ilo 3aBpmIeTKy TeMe yueHuK he 6uTH y cTamy na:

IPEINNOPYYEHU CAAPXAJA / KJbYUYHH TIOJMOBH CAJIPKAJA

OIUIIE CTPYKTYPY/KOHLIETIT CHCTEMa ITaMeTHHX Kyha;

MOHTHpA U TIOBEXE eJIEMEHTE CHCTeMa y (DYHKIHOHAIHY LIEJINHY;

MOBEXE OCHOBHO M PE3ePBHO Hallajambe CUCTEMA;

MOBEXE M3BPILIHE MOJYJIE ca KOHTPOJIEPOM cucTeMa (SKHIHO W/WIN OEKUTHO);
HOBEXe KOHTpoIcane ypehaje Ha U3BpIIHE MOZYIIE;

MoBeXxe KOHTpoJiep ca MHTepHeT pyTepoM ((KHYHO W/ OSXUYHO);
KoHurypuiie ypehaje u arummkanyjy 3a ynpaBbambe CHCTEMOM;

TecTHpa QYHKIHOHATHOCT CHCTEMa,;

OTKJIOHH T'PEIIKe U HEHCIPABHOCTH Y pajly CHCTEMa;

JIEMOHCTPHpPA OCHOBHE (DYHKIIHjE CHCTEMA;

MyIITa CHCTeM y paj (peaaje Ha yrnotpeody);

KOPHCTH CTPYYHY TEPMHHOJIOTH]Y Y OBOj o0acTy;

NPUMEHHU MEPE 3alUTUTE HA pady, 3allITUTE 3/IpaBjba U 3alITUTE ) KUBOTHE CPEANHE;
MpaBUIIHO KopucTH ypehaje, anat u mpudop;

MIPUMEHH IPeTopyKe 3a HHCTANIAIN]Y ONpPEeMe M 3aIITUTY OIIpeMe O]] HeTIPaBIITHOT
pyKOBama;

IIpojekar cucrema mameTHHX Kyha KOjH je IpeaMeT pajaa;

IpocnextHu Matepujanyu 1 npareha TEXHUUKa JOKYMEHTAIMja 32 MOHTaXY,
HHCTAIUPAkE U MyLITake y paJi CUCTeMa ayTOMaTH3allije [poleca — aMeTHe
kyhe (enrn. Smart home system) n npunanajyhux enemMenara cucteMa (€HIIL.
Installation Manual);

IMparehe ymyTtcTBo 3a ynorpeOy cucrema nameTHux kyha (enrn. User Manual);
Matepujan 1 onpema 3a U3pagy CHCTeMa KOHTPOJIE IIPUCTYIIa: KOHTPOJIEp
cucTeMa, U3BPIIHE MOAYJIH, ypehaju 3a Hamajame crucTeMa; HHCTaIallMoHH
Ka0JIoBH;

IToBe3nBame TIaBHOT KOHTPOJIEpa, M3BPLIHUX MOJyJa M KOHTPOJIHMCAHUX ypehaja,
ocTBapHuBame Bese ca llnTepreToM, KoHdurypucame ypehaja u ammkanuje 3a
YIIPaBJbake CUCTEMOM;

Crangapay ¥ IPOMKCH y OBOj 00JIACTH BE3aHO 33 MHCTAIMPAE U MOHTAXKY
cucTeMa KOjH je TIpeIMeT paja;

[IpaBuHMK 3amITUTE HA pajy, Mepe 3allTHTE Ha pajay (3alITUTHA ONpeMa, 3allTUTa
0J1 CTPYjHOT yzapa, MeXaHH4YKHX MOBpesa, ...);

[penopyke 3a MHCTANALNK]Y ONPEME U 32 3aIUTUTY ONPeMe O] HENPABUIIHOT
PYKOBama;




| | KibyuHu nojmoBu: Smart home system, KOHTpOJIep CHCTEMa, U3BPIIHU MOIYJIH |
HAIIOMEHA: I[Iporpam ce peanusyje ka0 H300pHU IPEIMET/IIPOTPaM jeTHOM Y TOKY LIKOJIOBama y TpeheM min y 4eTBpTOM paspeny.

4. YIIYTCTBO 3A JUAAKTUYKO-METOJUYKO OCTBAPUBAIBE [TIPOI'PAMA U OHEIbUBAILE

IIpBu yac Ha MOYETKY LIKOJICKE TOAMHE OJP>KaTH HAa HUBOY 1IEJIOT OfIeJbeba M IOCBETUTH I'a YII03HABaKky YUEHUKA ca [UJbeBUMa U UCXOJUMa HACTaBe, OJJHOCHO yuema,
IDTAHOM pajia Ml KPUTEPUjyMOM U HAUWHUMA OICHhHBamka, Ka0 M HAYMHOM pajia y KaOMHETY, IOJIC)IM Ha TPYIIEe U paclope/loM peain3alyje HactaBe. JJUcKyTyjeTe ca yueHHIIIMa
0 BbUXOBUM HCKYCTBHMa Ha OBY TeMy. [IUTajTe MX YeMy CIIy)KHM CHCTeM MaMeTHHUX Kyha; U3 dera ce cacToju; Koje Cy MpeAHOCTH IPHMEHE OBAaKBOI' CUCTEMA; 1 JIU Cy UMaJH
HEKa HCKYCTBa Ca OBUM CHCTEMOM; ...

O06smnuu Hacrase: [IpakTruna HacraBa
MecTo peanu3anuje HacTaBe: [IpakTiyHa HacTaBa ce peanusyje y KaOUHETYy.
Mopena y rpyne: Onespemne ce Aenu y rpyme

Ipn u3paau onepaTMBHUX IUIAHOBA IMTOTPEOHO je neduHKCcaTH TUHAMUKY paja uMajyhu y BUAy 1a je yueme, Kao U popMHpame CTaBOBA M BPEAHOCTH, KOHTUHYHPaHH
MPOLIEC U [ jé Pe3yNITaT CBUX aKTUBHOCTH Ha 4aCOBHMa PEaIM30BaHUX Pa3IMYUTHM METOJCKHUM IPHCTYIIOM, IPE3EHTOBabeM Beher Opoja peaHuX npumepa U y3 aKTHBHO
ydemrhe y4eHHKa.

HacraBHe caapikaje je HEOIXOHO peann30BaTH Kpo3 CHMYJIANNjy IITO BUIIE CUTYalWja U3 peaHOT KOHTeKCTa, KoprcTehH caBpeMeHe HacTaBHE METOJIE U CPEJICTBA.
Tpeba HacTojaTh 1a ydeHUNHU Oyay OCIOCOOJbEHHM 3a: CAaMOCTAJHO pellaBame NMPOOIEMCKUX CHTyalldja; MpOHAIaKeme, CHCTeMaTu30Bambe H kopuithewe nHdopmanuja u3
Pa3IMYUTHX U3BOpa (HIIP. CTPYYHE JUTEpaType, HHTEPHETa, Yaconuca, yHOeHHKa, KaTajiora...); BU3YelIHO onaxkame, nopeheme n ycrnocraBbame Beza H3Mel)y pasiuauTux
caapikaja (HIIp. NOBE3UBAIE CaapiKaja MpeJMeTa ca CBAKOJHEBHHM HCKYCTBOM, CajpXajuMa IPYrHX HpeaMera W Jp.); TUMCKH paji; CaMOINpPOLCHY COIICTBEHOI 3Hamba U
HaIpeIoBama; MPE3eHTAIH]y CBOjUX pagoBa U eUKacHy BU3yelHY, BepOajHy U MUcaHy KOMyHHKALHUjy y3, Kaaa je To moTpeOHo u oArosapajyhy apryMmeHnranujy.

IIpunukom peanmsanyje HacTaBe ncTahw BaXKHOCT IMOILITOBaMka 3aKOHA, CTAHAAP/AA, IPAaBMWIIA U TPOITMCA Y OBOj OOJIACTH M yKa3aTH Ha Moryhe mpoOieme Koju Mory
HACTaTH yCJIe]l HeTIOITOBaba 1/ HeNpHIpiKkaBama UCTHX. HacTaBy peann3oBaTi Kpo3 Bexbe y napy, IpoOieMcKe 3a/laTKe KOju Cy MOBE3aHe Ca PealHMM KOHTEKCTOM. 3a
peanm3anujy caupikaja, moTpeOHO je 00e30eIUTH TEXHHIKY JOKYMEHTAIN]y U yiyTcTBa (eHrI. Installer/User manual) 3a cBe ypehaje 1 onpeMy Koja je mpenMer yduema. Tpeda
MHCHCTUPATH HA pelllaBamy Ipo0ieMa, Kao 1 Ha II03HaBamby NPOIUCca, CTaHAapa U paBuila u3paje (II0CTaBbamba), a He Ha I03HaBaky HauMHa paja ypehaja, cucrema yomnmre
W/WITH HETOBHX JETI0BA.

Ca yueHnnuma Tpeba JUCKYTOBaTH O MOT'YhMM HaUMHMMa pealn3anyje CHCTeMa y MalbiM H/MIM BehnM 00jeKTHMa, Kao ¥ 0 TPEHIOBHMA y OBOj OOJIACTH.

HacraBHe canpikaje je moxeJbHO H3BOANTH Kao MPpoOIeMCKy HacTaBy y K0joj OM y4eHHIM cCaMOCTaIIHO, Y [Tapy WM TPy PN Ha penaBamby IpoOIeMCKe CUTyanuje
U3 PEATHOT KOHTEKCTa.

TToTpe6HO je a y4eHUIH BOJIC THEBHUK MPAKTHYHE HACTaBe.

IMpunrkom n3Bohema HacTaBe MoceOHO OOpaTHTH MKy HAa: HAYMH pajia; MPUMEHY NpOoIuca ¥ CTaHAapia, Mepa 3alliTHTa Ha pafy (3aliTHTH O]l CTPYjHOT yaapa,
MEXaHMYKHX TOBpE/a M CIL.), 3aLITUTY )KUBOTHE CpelMHE (3Ha4yaj MPAaBUIHOT OJUlarama OTNaJa W 3Hauaj PelMKiIake) M Nperopyka 3a 3allTHTY ONpeMe O] HeNPaBHIHOT
pYKOBama; IUNIaHUPakEe BPEMEHa KPO3 CMUCIICHO M PYTHHCKO 00aBJbatbe pajioBa; pallMOHAIHY YHOTpeOy pecypca; MeaHTHOCT U IPELH3HOCT y 00aBJbatby M0CHa; PYKOBAKE
aaToM M OJHOCY IIpeMa beMy (3Hauaj yrnoTpede aara npema beroBoj HAMEHH/CBPCH | MIPAaBHJIHO OJUIaramke ajaTa HakoH yrnoTpede); KOMyHHKalUjy ca capaJHHuLHIMA.

[penopy4yje ce na ce HacTaBa peanusyje y OJ0Ky Of ABa yaca cBake Apyre Heflesbe, MM CBAaKe HelleJbe Y TOKY jeJHOT HOJIyTOANIITA.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA

DopMaTHBHO OliEHUBabE, Ka0 Moziel npahema HanpeaoBamba YUCHHKA, CE OJ[BHja HA CBAKOM 4Yacy M CBaka aKTUBHOCT je Jo0pa NPHUIIMKaA 3a POLEHY HalpeaoBama 1
naBame noBpaTHe mH(opMmammje. [locturayha yuenmka je moryhe BpemHOBaTH KpoO3: aKTHBHOCTH Ha 4Yacy; MOCTaBJbamhe¢ MHUTamka W/WIN JaBame OJrOBOpa y CKIAmy ca



KOHTEKCTOM KOjH ce 00jallbaBa; MO3UTHBHOM O/IHOCY TPEMa ONPEeMH H ajaTy; U3pajly 3ajaTaka, v Cll.; IPe3CHTOBamke Caipikaja; Boh)embe THEeBHHIKA MPAKTHYHE HACTaBe, MOMOh
JpyroBUMa U3 Ofie/beEba y LIWIbY CaBlaJaBarba IPafinuBa U Cll.

Ha kpajy cBakor yaca Win akTHBHOCTH 00aBE3HO MOXBAINTH YUEHHKa 332 OHO ILTO je MOCTUIa0 U JaTH My MperopykKe IiTa jour Tpeba aa ypaau.

IToTpeGHO je OCMHCIHTH BHILE THIIOBA PA3IMYNTHX aKTHBHOCTH Ca MPOAYKTHMA Pa3IHINTOT HHBOA CIIOXCHOCTH M YTBPAWTH OYEKHBAHE MCXOJE, a IpeMa mhiMa U
KPUTEPHjyMe BPEIHOBabA.

OremuBame yUeHHKa ce 0BHja y ckiaany ca [IpaBHiHEKOM 0 onewHBamy. [IoTpe6GHO je Ha MoYeTKy MIKOJICKE FOANHE YTBPAUTH KPUTEPHjyMe 3a OLleHhUBake (Y CKIaLy
ca [IpaBHITHHKOM O OIEEHUBAY), IPBEHCTBEHO 33 CyMAaTHBHO OLICIHHBALE 1 Ca FhUMa YIIO3HATH yiaeHHKe. CyMaTHBHO OLEHHBAHE CE MOKE U3BPIIUTH Ha OCHOBY (POPMATHBHOT
OlLICHHBaba, pe3ynTara/pelicmha NpobIeMCKOr 3a1aTka, nmpahemeM paja yueHHKa — OCTBapuBama Mcxoga u ci. HauwH yTBphuBama CyMaTHBHE OLICHE YCKJIAIUTH Ca
UHAUBHIYaTHIM OCOOMHAMA YUCHHKA.



Ha3zus npeamera: IIPTAIBE U CUMYJIAIIAJ PAJIA EJIEKTPOHCKHUX KOJIA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMIIU U TPAJAILE

Paspen Teopujcka HacTaBa Bexoe

IIpakTHyHa HacTaBa

Hacraga y 610Ky YkymHO

/v - 1

34/31

2. IN/bEBU YUYEIbA:
— OcnocobbaBame yUCHHUKA 32!

— xopumheme padyHapa U 0roBapajyhnx IporpaMcKix IakeTa 3a IpTambe IeMa U CUMYJIallKjy pajia eleKTPOHCKHX KOoja M IPHUIIPEeMY HaIpTa 3a U3paay ITaMIaHe

Ioue;

— kopumheme CTpy4YHEe TEPMUHOIOTH]E U IPUMEHY CTaHIap/Aa y OBOj 001acTH;

—  OATOBOPHO M3BPIIABam-E MIOBEPEHNX MY 33aTaKa/mocioBa (GopMupame BpeTHOCHIX CTaBOBa KOjH JIOMPHUHOCE Pa3Bojy HHPOPMATHIKE MICMEHOCTH HEOITXOIHE 3a

JKUBOT U paJl y CaBpEMECHOM JIPYUITBY;

3. TEME, UCXOJU, NPEITIOPYYEHU CAJIP)KAJU U K/bYUHHU IOJMOBHU CAJIP/KAJA

Pazpen: Tpehn / uerBpTH
Togumimu onp gacosa: Bexbe: 34 /31

ncxoam
Ilo 3aBpmIeTKy TeMe yueHuK he 6uTH y cTamy na:

IPEINNOPYYEHU CAAPXAJA / KJbYUYHH TIOJMOBH CAJIPKAJA

e O0jacHU 3Hauaj MPUMEHE padyHapa y MOCIOBUMa LIPTaba/CUMYyIIalije
eNEKTPOHCKHIX KOJIa,

HalPTa CICKTPUYHY LIEMY;

MIOBEXXE HHCTPYMEHTE MOTPEOHE 3a CHMYJIAIN]Y MEPEha SICKTPUYHHUX BEJINYHHA,
CHMYJIHpa Paj eIeKTPHIHOT KOJIa;

Hope/H pe3yaTaTe JOOHjeHe CHMYJIalijoM ca OUYCKHBAHHM pe3yJITaTHMa;
aHAJIM3HMpPA PaJ HAL[PTAHOT KOJIa;

o0pasnaxe pelrema i IPUMEEeHe MOCTYIIKE;

HPHUIIPEMH HAPT IITaMIaHe TI0YHIEe;

HOBe3yje 3a/laTe 3aXTeBe ca CafpiKajuMa APyrux IpeaMeTa;

KOPHCTH CTPYYHY TEPMHHOJIOTH]Y Yy OBOj 00J1acTH.

TIporpamu 3a IPOjEKTOBAHE U CUMYJIANHN]Y paja eIeKTPHIHUX KoJa (HIIp.
Electronics Workbench, NI Multisim, Protel, Altium Designer, EasyEDA wiun
CJIMYHO).

Iprame (mmeme) eTSKTPUIHUX KOJIA TPEMa 3a1aTOM 3axTeBy (TaCHBHE M aKTHBHE
KOMIIOHCHTE, H3BOPH Harajama...)

Cumynanuja pajia eleKTpUUHHX Koja y pa3nuuutuM pexumuma paga (DC, AC).
IoBe3uBame ypehaja 1 MHCTpyMEHTA 3a TeHEPUCAIbE U MEPEHE EINEeKTPHIHUX
BEJIMYMHA — aMIIEpMETap, BOJITMETAp, OCIIMIOCKOII, TCHEPATOp CUTHANA, HT/I.
[punpema Haupra 3a u3pany mwramnate mwiodunie (exri. Printed Circut Board /
PCB).

OTHcak KOMIIOHEHTE Ha ITaMIIaHo] Iuioun (eHrit. Footprint), nprame (pyTHpame)
BE3a Ha TUIOYH, j¢JITHOCTPaHa/IBOCTPaHA U BUILECIIOjHA IITAMIIA.

Kspyunu nojmosu: Electronics Workbench, NI Multisim, Protel, Altium Designer,
EasyEDA

HAIIOMEHA: IIporpam ce peanusyje kao H300pHHU peaMeT/Iporpam jeaHoM y Toky mkosnosama y TPEREM wnn y YETBPTOM paspeny.

4. YIIYTCTBO 3A JTUJAKTHYKO-METOJUYKO OCTBAPUBAIGE ITIPOTPAMA U OHEIbUBAILE




TIpBH 4ac y HOBOj LIKOJICKOj TOJMHH OAP’KATH Ha HUBOY LICJIOT O/IeJbCEha H OCBETUTH I'a YIIO3HABAKY YUCHHKA Ca [IMJbEBHMA U HCXOANMA HACTaBe, OJHOCHO y4eHa,
IJIAHOM pajJia ¥ KpUTEPHjyMOM U HaUMHHMMa OLICHHBAba, KA0 U HAUMHOM pajia y KaOHHETy, IIoJIelIi Ha TPpyIIe U paclopeioM peaiu3aiuje Hactase. [JUCKyTyjeTe ca yYeHuInMa
0 BUXOBHMM HCKYCTBMMa Ha OBy TeMy. IIuTajTe nx IuTa 3Hajy 0 MPUMEHA padyHapa y 0BOj 00JacTH; 3aIUTO je BAXKHO NPHMEHA padyHapa y CUMYJaLlMj1; HEKa HaBely Heke
puMepe Y KojuMa ce padyHap KOPUCTH Y CUMYJALH]H; ...

Oo6smum HacTaBe: YacoBu BexOH
Mecto peanusanuje HactaBe: YacoBu Be:xOU ce peanu3syje y KaOUHeTy
IMoaena y rpyne: Oneberse ce Ienu y rpyIe

Ipu n3paau onepaTMBHUX IUIAHOBA MOTPEOHO je NeduHKCATH JUHAMUKY pajia MMajyhu y BUay 1a je yueme, Kao U popMHpame CTaBOBa M BPEAHOCTH, KOHTHHYHPaHH
HpOIeC M Ja je Pe3yNTaT CBHX aKTHBHOCTH Ha YaCOBMMA PEAIM30BAHMX Pa3IMYUTUM METOJACKHUM IPUCTYIOM, KopuinhemeM HMHQOpManyja W3 pasiIMuUTHX H3BOPA,
Hpe3eHTOBameM Belier Opoja peanHux npuMepa 1 y3 akTUBHO yuenihe yueHHKa.

HacraBHe cajp:kaje je HeOIIXOJIHO Pealn30BaTH Kpo3 CHMYJALHUjy LITO BHUIIE CUTYyalllja U3 PeallHOT KOHTEKCTa, KopucTtehy caBpeMeHe HacTaBHE METOJIE U CPECTBA.
Tpeba HacTojaTh na ydeHUNHU Oyy OCOCOOJbEHHM 3a: CAaMOCTAJIHO pellaBame MPOOIEMCKUX CHTyalldja; MpOHAIaKeHme, CHCTeMaTn30Bambe 1 kopuithewe nHdpopmarmja u3
Pa3NIMYUTHX M3BOpa (HIIP. CTPYYHE JIUTEpaType, MHTEPHETa, Yacoluca, yilOeHKa, KaTaora...); BU3yellHO Onaxare, nopeheme n ycrocraBbame Beza H3Mely pasiuauTux
cagpkaja (HIp. IOBE3MBame cajpikaja IMperMeTa ca CBAaKOAHEBHHM HCKYCTBOM, CaapkajuMa JpyTHX HpexMera M Jp.); THMCKH pajl; CaMOIPOLEHY COIICTBEHOI 3Hama M
HaIpe/oBama; MPE3CHTAM]y CBOjUX PajioBa M IPYNHHX HpojekaTa M eUKacHy BU3yelHy, BepOallHy M NUCaHy KOMYHHMKalHWjy y3, Kaja je To morpeGHo, 1 oxrosapajyhy
apryMeHTaImjy.

IIpnnmkom peanu3anyje HactaBe HCcTahy BaXKHOCT ITOIITOBAMka CTaHAap/ia y 0BOj 00JIaCTH M yKa3aTu Ha Moryhe npo6iiemMe KOoju ce MOTY IIOjaBUTH YCJIe HeTIOIITOBAmba
n/unu HenpuapkaBawa UcTor. IlojkeJbHO je HacTaBy pealu30BaTH Kpo3 MpoOJeMCKe 3aJaTKe KOjU Cy IOBE3aHH Ca PeaJHUM KOHTEKCTOM y KOjHMa YYEHHLH pajie Ha
PA3INYMTHM JEI0BUMA 331aTKa, UIPajy PasIMYUTe YJIOre U [ajy pelietha y 3aBUCHOCTH 0] KOHTEKCTa y KOME ce Hajase.

Ca yueHunmuMa tpeba TUCKyTOBaTH 0 MOTYNHM pelIelhiMa, Kao B 0 TPEHIOBHMA Y OBOj 00IacTH.

3a peanm3ainujy HacTaBe KOPUCTUTH Iporpamcke (copreepcke) anate momyt: Electronics Workbench, NI Multisim, Protel Altium Designer, EasyEDA, ... nnu anate
cnnuHe HameHe U MoryhHocTtu. OOyKy y4eHuka 3a kopuinheme H3adpaHor IporpaMcKor anara 00aBUTH MOCTYIHO, HocBehyjyhu BpeMe U Nakiby CBUM BaXHUM (QyHKIHjaMa
IporpaMa U penocieqy panmi. Y BexkOaBame Kopuirhema mporpaMa Tpeda pauTH ca YISHUIIMMA Ha eJIEKTPOHCKAM KolmMa Koje Beh mo3Hajy (4 meMy u GYHKIH]jY), 11a je
HEOIXO/HO YCKIIAUTH rPaJyBO Ca TPaJIBOM OCTAaJIMX CTPYYHHX mpeaMera. [ToceGHy maxmy MOTPEGHO je MOCBETUTH aHAIN3H KoJa, nopeherby ca 04eKHBaHUM Pe3yNITaTHMa
U pe3yjTaTuMa J00ujeHUM y JadopaTopyjy Ha GU3MUYKY M3BEACHUM KOJHMMa, Ka0 U OTKPHBamby CMETHH M KBapoBa. Ha kpajy yyeHunuma tpeba 00jacCHUTH yIIOTy IITaMIaHe
mwioue ypehaja (mpenopyka je 1a ce HanpaBH Iapajena ca buma OnuckuM ypehajuma, Hop. padyHapHMa) U IOCTYITHO MPOhr Kpo3 Mporiec MpUnpeMe HalpTa 3a H3paay ITaMIIaHe
mIoye.

Ipenopyuyje ce na ce HacTaBa peanu3syje y OJIOKy O /iBa 4aca CBaKe Jpyre Helesbe, MMM CBaKe HEEJbE Y TOKY jeIHOT MOy OJIHIITA.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA

dopmMaTHBHO oOLEHUBaKBE, Ka0 MoJel npahewa HanpeaoBamba YUCHUKA, C¢ OJ[BHja HA CBAKOM 4YacCy M CBaKa aKTHBHOCT je Jo0Opa NpHIIMKa 3a NPOLCHY HalpeaoBamba 1
naBame noBpatHe nHpopmanmje. [locturayha yuennka je Mmoryhe BpeZHOBAaTH Kpo3: aKTUBHOCTH Ha 4acy (Tj. MPOIIECYy yUerha); IOCTaBIbamhe MUTAmka U/WIH 1aBambe OJroBOpa
Yy CKJIagy ca KOHTEKCTOM KOjH ce ofjamImaBa; MMO3HTHBHOM OJIHOCY IpeMa ONpeMH; M3pady 3ajaTaka, NCTPaKWBAUKUX IpojeKaTa M CII.; IPEe3eHTOBamke caapikaja; moMoh
JIPYroBUMA U3 OJICJbCHa Y LIMIbY CaBIIaJaBarba I'PajuBa  CII.

VYuenuke Tpeba ocrnocobspaBaTH U 0XpaOpUBaTH Jia MPOLEHYjy COINCTBEHH HANpEelaK y OCTBapHBamy MCXO0[a, Ka0 M HalpeAak IPYruX YYeHUKa, y3 oAroBapajyhy
apryMeHTaIujy.

Ha xpajy cBakor yaca win akTUBHOCTH HAIIPaBUTH KPaTKy aHAIN3Y J0CAJAIIBEr pajia, 00aBe3HO MOXBAJIUTH yUSHUKA 332 OHO IITO je MMOCTUTA0 U JIaTU My NpEHnopyKe
KaKo U LITa MOXe u Tpeba 1a MONpaBy /WK ypaH.



TlorpedOHO je ocMUCIHTH BHUIE THIOBA PA3IMYNTHX aKTUBHOCTH Ca MPOXYKTHMA PA3IMIUTOr HUBOA CIOXKEHOCTH M YTBPJAWTH OYEKHBAHE HCXOZE, a IPpeMa HhHUMa U
KPUTEPHjyMe BPEIHOBabA.

OuemnBame y4eHHKa ce OBUja y CKiaiy ca [IpaBHIHHKOM O ouewHBamy. [I0TpeOHO je, Ha MOYETKY IIKOJICKE FOANHE, YTBPIUTH KPHTEpUjyMe 3a OLeHHUBabe (Y
ckiany ca IIpaBHIIHUKOM O OLCHHBakYy), IIPBEHCTBEHO 32 CYMAaTHBHO OLICHUBAKC M Ca BbUMa YIO3HATH y4yeHnke. CyMaTHBHO OLCHHBAHE €€ MOXKE H3BPIINTH Ha OCHOBY
(hOpMaTHBHOT OLICHNBamba, pe3yJITaTa/penermna MpodIeMCKor 3a/1aTka, mpahemeM paaa ydeHHKa — OCTBapuBamba Hcxoa | 1. HauuH yTBphuBama cyMaTHBHE OlIeHE yCKIIaUTH
ca MHIMBUIyaTHUM 0COOMHAMa y4eHUKa.

TpuiarkoM n3Bohera BeXOM MOCeOHO 0OpAaTUTH MaXKiby Ha: HA4MH paja; PyKOBame padyHapuMa U OJHOCY IpeMa HhHMa; IUIAHUPAake BPEMEHA KPO3 CMHCICHO U
PYTHHCKO 00aBJbambe PaJjoBa; MEJAHTHOCT U MPELU3HOCT y 00aB/bamby 110C/1a; KOMYHUKALU]y Ca capaJHULNMA.

OcriocobuTH y4eHHKe J1a e(hUKacHO U pallMOHaIHO KOPHCTE padyHape Ha HAYMH KOjU HE YIpoKaBa BHXOBO (PM3UYKO U MEHTAIIHO 3/[PaBJbeE.



Ha3zus npenmera: OCHOBE BEB JIU3AJHA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Paspen Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

I - 2

- - 68

2. INJbEBHU YUEA:
— VYmno3HaBame y4eHHKa ca OCHOBHMM [OjMOBHMA BE3aHUM 3a BeO JM3ajH U U3paly BeO CTpaHHMIIA.

— OcnocobJpaBame yUCHHUKA 32!
—  mpaxy HTML/CSS we6 ctpanuna;

— xopuuiheme CTpyyHe TEPMUHOJIOTHjE U IPUMEHY CTaHIapa y 0Boj 00JacTy;

—  OIrOBOPHO M3BPIIABaE MOBEPEHHUX MY 3a/1aTaKa/TOCIIOBA;

— ¢opMupame BpeJHOCHHX CTaBOBa KOjH HONPHHOCE Pa3Bojy HH(YOPMATHIKE MICMEHOCTH HEOIXOHE 33 )KUBOT U PaJ] y CAaBPEMEHOM JAPYIITBY.

3. TEME, UCXO/JH, MNPEITOPYYEHHU CAIP)KAJU U K/bYUYHHU TIOJMOBH CAJIP/KAJA

Paszpen: Tpehu
Tomnmmu Gouy yacosa: BexoOe 68 uacoBa

ncxoam
ITo 3aBpuIeTKy TeMe yueHUK he OuTH y cTamy aa:

MNPEINNOPYYEHU CAAPXAJA / KJbYUHU NIOJMOBU CAJP/KAJA

o6jacHu niojam MIHTepHETa 1 WWW CepBHCa,

neuHUIIE 1ojaM Beb cajTa 1 yiory Bed cepBepa;

Kpenpa CTaTHYKH BeO CajT ca CTpaHUIaMa pa3IniuTe CaJpiKHHE,
Kpeupa GopMy 3a MIPUKYIIbAE M0/1aTaAKa;

ctunmnsyje BeO cajt ynotpedbom HTML atpubyTa;

kpeupa CSS naToreky ca CTHIOBUMA ;

xopuctu CSS natoteky 3a crunuzoBamwe HTML-a ;

nmmiementTiapa HTML/CSS mabnone n moangukyje mpema notpedama
cajra/cutyanyje;

UMIUIEMEHTHPA Javascript alieT Npey3eT ca HHTEpHeTa Ha CBOjY CTPaHHMILY;
moaudukyje HTML/CSS y nuspy nobujama Responsive Design-a;
Kkpenpa donaep Ha BeO cepBepy 3a moTpede cajTa;

MOCTaBJba CajT Ha BeO ceprep;

MoauGuKyje AenoBe CTpaHMIIe cajTa Ha BeO cepBepy;

MNurepuer u WWW cepsuc;

Ilojam (cratuykor U TMHAMUYKOT) BeO cajTa, BeO cepBepa, hosting-a, perucrpanuje
noMeHa u uHTepHeT anpece cajta (URL);

Tojam BeO nu3ajHa;

Ocnose HTML-a (HyperText Markup Language). Enementu (tag-oBu u aTpudyTn
tag-oBa) u cunTakca HTML-a;

W3spana Beb cTpanuia y TekcryanHom eautopy: Ctpykrypa HTML crpanuiie;
YHOC TeKcTa, CIIMKA U aHUMALIHje;

Kpenpame: xunep-IMHKOBa Ka CTAaHUI[AMA €ajTa WIN IPYyTHM PECypCcHMa; JINCTE U
MaHUIyJanyje ca Iucrama; Tadene; Gpopme 3a NPUKyIUbamkbe MogaTaka (KOHTAKT
(dopma); 3arnasiba 1 NoAHOXK]a cTpane (Page Header& Footer); HaBurannone
muauje (Navbar); cexuuja Ha ctpanu (Page Section); unanka (Article)...; cTunoBa
(Styles) na HTML ctpanu;

OcHnose CSS-a (Cascading Style Sheet). Eenementn u cunrakca CSS-a; Ymerame
crunosa (Style Sheet) y HTML. Cenextopu id u class; CtunuzoBame BeO
CTpaHHUIIE, eIeMeHaTa Ha F0j, I0JI0Kaja U IpeKiianame ciiojea [lo3nnuonrupame
ciojena (layer-a);

HTML u CSS mabnounu (Templates). 'otoBu Javascript aniery;
IIpunarohaBame mprkasza cTpanuile Ha pa3nnauTuM ypehajuma (Responsive Web
Design);




Kopuctu anate 3a: 00pany cimka; Kpeupame JIoro-a CTpaHe, peKIaMHuX OaHepa u
aHMMAIHja;

Be0 cepBep - Kpeupame Hajlora, ynpaBibambe CaJpiKajeM, IOCTaB/bamke U
axXypupame Beb cajTa;

Kibyunu nojmosu: WWW cepsuc, URL, HTML, CSS
HAIIOMEHA: I[Iporpam ce peanu3syje kao W300pHHU MPEIMET/IIPOrpaM jeTHOM Y TOKY IIKOJOBama y Tpehem paspeny.

4. YIIVTCTBO 3A TUJAKTHYKO-METOJJUYKO OCTBAPUBAILE ITIPOTPAMA U OLIEIbUBAIBE

IIpBu gac y HOBO]j IIKOJICKOj TOJMHU OZAPXKATH Ha HUBOY IEJIOT 0JIeJberha M MOCBETUTH T'a YIIO3HAaBamkhy YUEHHKa ca IIMJbeBHMa M MCXONMa HAaCTaBe, OJHOCHO yUema,
IUIAHOM paJia ¥ KPUTEPHjyMOM M HaUMHKMMa OLIeHhUBaba, K0 U HAUMHOM pajia y KaOUHETY, OZeIH Ha IPYIIe U PaclOpe/ioM pealu3anyje HacTase. JJUCKyTyjeTe ca yueHuIuMa
0 BUXOBHM HCKYCTBHMa Ha OBY TeMy. [IuTajTe uX 1iTa 3Hajy 0 u3paau BeO CajToBa; [a JIM Cy UMAJI HCKYCTBA Ca HEKMM IIPOrPAMCKUM je3HKOM.
O0aunu HacraBe: YacoBu BexOUu
MecTo peanu3anuje HacTaBe: YacoBu ce peanusyjy y KaOHHETY
IMoxena y rpyne: Onesbere ce 1enu y rpyIe

ITpu uU3paau OnepaTUBHHUX [UIAHOBA HOTPEOHO je nedUHUCATH IMHAMKKY pana uMajyhu y BUay 1a je yueme, kao U GopMHUpame CTaBoBa U BPEAHOCTH, KOHTHHYHUPaHH
IIPOLIEC U J1a je pe3yNITaT CBUX aKTMBHOCTH Ha YacOBHMa PEaM30BaHHUX PA3IMYUTHM METOACKUM IPHCTYIIOM, IIpe3eHTOBameM Beher Opoja peasHux mpuMepa u y3 aKTUBHO
yuemrhe yyeHHUKa.

HacraBHe cagpxaje je HEOIXOJHO PealTn30BaTH KPO3 CUMYJIALH]y IITO BUIIIE CUTYyalllja U3 peaHOT KOHTEeKCTa, KopucTehn caBpeMeHe HaCTaBHE METOJIE M CPENICTBA.
Tpeba HacTojaTi Ma ydeHUnM Oymy OCIIOCOOJEEHHM 3a: CAaMOCTAIHO pelIaBame NMPOOIEMCKUX CHTyalHja; MpOHaaXKeme, CHCTeMaTH30Bambe H Kopumhemne nHdopmammja u3
Pa3IMYMTHX WU3BOpa (HIIP. CTPy4YHE JIUTepaType, MHTEPHeTa, Yacomuca, yIIOeHNKa, KaTajora...); BU3yelIHO Oolaxame, nmopeheme H ycrocTaBibambe Be3a n3Mel)y pasmuautix
caapikaja (HIIp. MOBE3UBAIE CaJpikaja MpeJMeTa ca CBAKOJHEBHHM HCKYCTBOM, CaJipXKajuMa JPYTHX HpeaMera W Jp.); TUMCKH paji; CaMOIPOLICHY COIICTBEHOI 3Hamba U
HampeI0oBama; MPe3eHTAlH]y CBOjHX PajoBa M TPYIHHUX MpojekaTta U eQHuKacHy BH3YeNHY, BepOalHy W MUCaHy KOMYHHKAIHjy y3, Kaga je To moTpeOHO, u oaroBapajyhy
apryMeHTanyjy.

[MpunrkoM peanu3aliyje HacTaBe NCTalil BaXKHOCT MOLITOBaba CTaHAAp/a Y OBOj 00JacTH U yKa3aTH Ha Moryhe mpobiiemMe Koju ce MOTy HOjaBUTH yCJIe ] HeTIOIITOBaba
W/WIK HeNpUpKaBama HCTor. [10)keIbHO je HacTaBy pealn3oBaTh Kpo3 BexKOe y mapy, mpoOieMcKe 3a1aTKe KOjH Cy MMOBE3aHH ca PEaTHUM KOHTEKCTOM y KOjHMa yUYCHHIN pajie
Ha Pa3INYUTHM JIeJIOBIMA 3aJ1aTKa, Urpajy pa3iIMynuTe yJIore U 1ajy periemka y 3aBUCHOCTH OJf KOHTEKCTa y KOMe ce Hayase.

Ca yuennnuma tpeba JUCKYTOBAaTH O MOTYhHM peliemhrMa, Kao U O TPEHIOBUMa Y 0BOj 001acTy.

3a peanu3alujy HacTaBe KOPUCTUTH anate (OKPYKera) KOjH Cy JIAKO JOCTYIHY yYEHHIMMA y HOTJIely HHCTAAlH]e Ha ’bbUXOBHM pauyHapuMa WM C€ MOTY KOPUCTHTH
onnajH (y Cloud-y). 3a xpeuparse HTML/CSS Beb cajToBa MOTY ce KOPUCTH jeTHOCTaBHU TeKCT enutopu (Hp. Notepad++ wmu cnaam). C nmpyre cTpaHe 3a motpede pana Ha
BeO cepBepy MOTY Ce KOPHCTHTH allTUKallMje Ha pauyHapy Koje cuMynupajy Beo ceprep (Hmp. XAMPP wmu ciiudHe) Wil ce MOTy KOPUCTHTH OecIulaTHH BeO cepBepH (HITp.
awardspace.com vnu cnuann). [[punrkom peanusaryje caapikaja HOTPeOHO je OCMUCIHUTH IITO BUIIE TPOOISMCKHX CHTYallrja, 6a3upaHuX HA peaHuM MoTpedama KOPHCHHUKA
U pelliaBambeM HCTUX MOACTaiM KpeaTHBHOCT KOJ| yYCHHKA.

IMpumkom n3Bohema BexxOH MoceOHO OOpaTHTH MKy HA: HAUMH paja; PyKOBame padyHapHMa M OJHOCY IIpeMa IbHMa; IUIAHHPAke BPEMEHA KPO3 CMHCIICHO H
PYTHHCKO 00aBJbahe PaioBa; MEJAHTHOCT M MPELU3HOCT Y 00aBJbamy 10CIa; KOMYHHKAIH]jy ca capaJHULMa.

OcnocoOuTH yueHHKe Ja epUKACHO U PAIMOHATHO KOPUCTE padyHape Ha HAYMH KOjU HE YIpokaBa BUXOBO (QH3MYKO U MEHTAIHO 3/IPaBJbE.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIElbUBAILE YUEHUKA
@dopMaTHBHO OlleHUBake, Kao Moel npaherwa HalpeaoBaba YUeHUKA, C€ OJBHja HA CBAKOM 4Yacy M CBakKa aKTUBHOCT je 100pa NpHJIMKa 3a IPOLEHY HalpeaoBama 1
naBame noBpaTHe nHpopmanmje. [locturayha ydennka je Mmoryhe BpeZHOBaTH KpO3: aKTUBHOCTH Ha 4acy (Tj. IPOIIECy yUeHha); IOCTaBJbakhe MUTamka U/WIH 1aBamkhe OJITOBOPa



y CKJIaIy ca KOHTEKCTOM KOjU ce 00jalllmhaBa; MO3UTHBHOM OJHOCY IIpeMa OIPEMU; M3pajyl 3ajaTaka, HCTPaXXMBAUKUX 3ajJaTaka M CII.; MPE3eHTOBame cajpikaja; momoh
JPYroBUMa U3 0OJIeJbCH-a Y LIHJbY CaBJIaaBamba IPajiiBa U CIl.

Bex6e TpeOa opraHM30BaTH TakKo 1a YYSHHK HMMa JOBOJFHO BPEMEHa Ja 3aBpIUM NpeaBUleHe akTMBHOCTH. YUeHHLM Tpeba Ja BoJe AHEBHHMK BEXOU, HIM KOPHCTE
YHaIpe]] MpuIpeMJbeHa YIIYTCTBA 32 BEKOE, a OLICHHBabE THEBHUKA BEXKOH je 1eo GOopMaTHBHUX Mpahema HalpeaoBama yUYCHUKA.

VYuennke Tpeba ocrocolGspaBaTH M 0XpaOpHBaTH Jla MPOLEHY]y CONCTBEHH HAIpelaK y OCTBapUBamy MCXOJa, Ka0 M HANpenak NPYrHX ydeHUKa, y3 oAroBapajyhy
apryMeHTanujy.

Ha kpajy cBakor yaca WM akTHBHOCTH HAIIPAaBUTH KPAaTKy aHAIM3y AOCAJalliber pajia, 00aBe3HO MOXBAIUTH YYCHHKA 33 OHO LITO je MOCTHIA0 U JaTH My HPENopyKe
KaKo M IITa MOXKe U Tpeda J1a MopaBy /UK ypajau.

TloTpeOHO je OCMUCIHMTH BUIE THIOBA PAa3IMYUTHX aKTUBHOCTH Ca IPOAYKTHMA PA3IMUUTOr HUBOA CJIOXKEHOCTH U yTBPAUTH OYEKHWBAHE UCXOZE, a IIPeMa HhUMa U
KpPHUTEpHjyMe BpEIHOBAIbA.

OuemnBambe yueHHKa ce O/IBHja y CKiay ca IIpaBHIHHKOM O olewHBamy. [I0TpeOHO je, Ha MOYETKY IIKOJICKE FOAMHE, YTBPAUTH KPUTEPUjyME 3a OLCHHBabE (Y
ckinany ca [IpaBrIHUKOM O OLEHUBaRY), IPBEHCTBEHO 32 CyMaTHBHO OLCH-HBAkhe M ca HHUMa yIno3HaTH ydeHuKe. CyMaTHBHO OICHHBAKE CE MOXKE M3BPIIMTH HAa OCHOBY
(opMaTHBHOT OLIEHUBAA, PE3YJITaTa/pellIeha IPOOIEMCKOT 331aTKa, MpahemeM pajia yueHHKa — OCTBapUBamba Hcxoa 1 ¢l. HauuH yTBphuBama cymMaTHBHE OLEHE YCKIAAUTH
ca MHIMBUIYATHIM OCOOMHAMa y4eHHUKa.



Haszus npeamera: YIIPAB/BAIBE BEB CAIPXKAJEM

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Paspen Teopujcka HacTaBa Bex6e IIpakTr4Ha HacTaBa Hacrasa y 6moxy YKkynHO
/v - 2 - - 68/62

2. IN/bEBU YUEIbA:
— Ocnoco0sbaBame YUCHHKA 3a:
— HHCTaJalyjy ajaTa 3a ynpasisame BeO canpxajeM (CMS);
— xopumheme cTpyJHe TEPMUHOJIOTHje U IPUMEHY CTaHAap/a y OBOj 00JIacTH;
—  OJrOBOPHO M3BPIIABaE IOBEPEHUX MY 33/1aTaKa/ToC/IOBa;
—  (opmupame BpeJHOCHHUX CTaBOBa KOjU IOTPUHOCE Pa3Bojy HHPOPMATHYKE THCMEHOCTH.

3. TEME, UCXO/JU, ITPENIOPYYEHU CAJAPKAJU U K/IbYUHHU ITIOJMOBHU CAIPKAJA

Pazpen: Tpehu / YeTBpTH
Toaummu Goux yacopa: Bexoe 68 / 62 yacoBa

ACXOAn IPEIIOPYYEHHU CAZIP’KAJHM / KJbYUHU IIOJMOBH CAIPKAJA
ITo 3aBpuIeTKy TeMe yueHUK he 6uTH y cTamy 1a:
e o0jacuu ynory CMS-a; Vnora miatdopmu 3a ynpasisame canpxajem (Content Management
e neduHHIIE TpeayclioBe 3a UMILIeMeHTaj)y CMS-a; System/CMS);
e uHCcTamupa CMS; Hajnmo3natuja pemema CMS-a (anp. Wordpress, Joomla u c1.);
e anmuHuctpupa CMS kpo3 OcHoBHe ¢yHKIHje n npegHoctd 1 CMS-a;
- OCHOBHO TO/ICLIIABAIHE CajTa; Beb cepsep (anp. XAMPP unu cin.). Uncranaunja CMS-a;
- yIpaBJbabe KOPUCHUIMMA; Anvuauctpupame CMS-a: nojelaBambe OCHOBHUX MOJIaTaKa O CajTy, YIPaBIbatbe
- Kpeuparmbe KaTeroprja u MeHuja; KOPHCHHUIINMA, KPEUpame KaTeroprje, MeHHUja, YIPaBJbambe U3IIIEI0M
- yIIpaBJbambe U3TICIOM; (MMIUIEMeHTaIMja TeMa/aba0Ha), TOJaTHA MOIYJIH;
- HHCTaJaLHjy AOJATHUX MOIYJa; Vpehusame caapikaja: mojam u CTpyKTypa 4iaHKa, Kpeupame/ypeluBarme dianaka,
e ypehyje caapikaj cajta Kpo3 MMOCTaBJbaAE CIIHKA, J0/IaBahe MOAPKAHNX elleMEeHATa/0JI0KOBa, TOJICJbUBAhE
- Kpeupabe 1 ypehuBame 4iaHaxa; 4jaHKa oAroBapajyhoj kaTteropuju, TUCKycHje/KOMEeHTapu, 00jaBJbHBabE
- IPUIPEMY M ITOCTABIbAE CIINKA,; caapikaja;
- I0JjaBame MOJPKaHUX eJIeMeHaTa; Kopucru codrBepcke anare (wn anate y Cloud-y) 3a: o0pany cimka; Kpeupame
- I0JICJbUBAhC WIaHAKa OJIr0Bapajyhoj KaTeropuju; JIOT0-a CTpaHe, peKIaMHUX OaHepa W aHUMAIHja;
- IOZICIIABAKE JUCKYCH]a;
- o0jaBJpMBamHE CaapXKaja. Kspyunu nojmoBu: CMS, Beb cepsep, ypehuBame wiaHka

HAIIOMEHA: IIporpam ce peanusyje kao H300pHHU IpeIMET/TIPOrpaM jeJHOM y TOKY LIKOJIOBaa y Tpehem min y yeTBpTOM paspeny.



4. YIIYTCTBO 3A JUAAKTUYKO-METOIUYKO OCTBAPUBAIBE [TIPOI'PAMA U OIEIbUBAILE

TIpBH 4ac y HOBOj LIKOJICKO] TOJMHH OAPYKATH Ha HUBOY LICJIOT OJIeJbEHha H MOCBETUTH I'd YIO3HABAKY YUCHHKA Ca LIMJbEBHMA U HCXOAMNMA HACTaBe, OJHOCHO y4eHa,
IUIAHOM pajia ¥ KPUTEPHjyMOM M HaUuMHKMA OLICEbHUBaba, KA0 U HAUMHOM pajia y KaOWHETY, [O/IeNIH Ha IPYIIE U Paclope/IoM peain3aluje Hactase. JJUcKyTyjeTe ca yueHuInmMa
0 BUXOBHM HCKYCTBHMA Ha OBY TeMy. [InTajTe uX 1mTa 3Hajy 0 BeO cajToBMMa; Ha KOjU HA4YMH Ce capiKaj MPe3eHTyje Ha MHTePHETY; [ia JIU Cy 4yJIH 3a HeKy o[ IaTdopmu 3a
yIpaBbambe caJprKajeM; 1a JIU Cy HMaJi IPETXOAHA HCKYCTBA Ca TEMOM; ...

O0Jmu Hacrase: YacoBu BexxOn
Mecro peasausanuje HacraBe: YacoBU BEKOU ce peannsyjy y KaGHHETY
IToxena y rpyne: Onebere ce Ielu y rpyre.

IIpwn u3pagu onepaTMBHUX IUIAHOBA MOTPEOHO je neduHUcaTH TUHAMUKY paja uMajyhn y BHAY Ia je yueme, Kao U popMHpamke CTaBOBa M BPEAHOCTH, KOHTUHYHPAaHH
IpoLeC U Ja je Pe3yiTaT CBUX AaKTHBHOCTH Ha YacOBMMa PEANN30BAHMX DasIMYUTUM METOJICKHM IIPUCTYNOM, KopuiuhiewmeM HHQOpManuja M3 pasiInudTHX H3BOpA,
Mpe3eHTOBamkeM Beher Opoja peaHUX MpUMepa U y3 aKTUBHO ydenihe y4eHHuKa.

HacraBae canpikaje je HEONXOIHO pealn30BaTH KPo3 CUMYJIANKjy IITO BHIIE CUTYallHja U3 pealHOT KOHTEeKCTa, kopucTehr caBpeMeHe HacTaBHE METO/Ie U CPEJICTBA.
Tpeba HacTojaTn a yueHHIM Oyoy OCIOCOOJBEHM 3a: CAMOCTAJIHO pellaBame IMPOOJIEMCKHX CHTyallHja; MpOHAaXeHhe, CHCTEMaTn30Bambe U Kopuiheme nHpopmanuja u3
Pa3IMYUTHX M3BOpa (HIIP. CTPYYHE JIUTEpaType, MHTEPHETA, YacoIuca, yliOeHnKa, KaTauora...); BU3yelIHO onaxame, nopeheme n ycrnocTaBbame Be3a u3Mel)y pasiuauTux
cagpkaja (HIp. IOBE3MBame cajpikaja IMperMeTa ca CBAaKOIHEBHHM HCKYCTBOM, CaapkajuMa JpyTHX HpexMera M Jp.); THMCKH pajl; CaMOIPOIEHY COIICTBEHOI 3Hama M
HalpeIoBama; MPe3eHTalNjy CBOjUX PaZoBa M IPYIHUX MHpojekara M edUKacHy BU3YelHy, BepOalHy W IHCcaHy KOMYHHKAIMjy y3, Kajga je To moTpeOHO, H oxrosapajyhy
apryMeHrauyjy.

IIpunrkom peanusanyje HacTaBe UcTahy BaKHOCT MOIITOBaka CTAHAAPAA Y 0BOj 00JIaCTH M yKa3aTh Ha Moryhe mpoOiieMe KOjH ce MOTY TI0jaBUTH yCIIe/l HEMOIITOBaba
W/MITH HeTIpHJpKaBama UCTOT. [103keJbHO je HacTaBy pealli30BaTh Kpo3 IMPoOIeMCKe 3a1aTKe KOjH Cy TOBE3aHH Ca PeaTHIM KOHTEKCTOM Yy KOjUMa yYSHHUIN paJie Ha Pa3InInTHM
JIeJIOBUMA 33/1aTKa, UIPajy PasIMYUuTe YJIOre U [ajy pellietha y 3aBUCHOCTH 0J] KOHTEKCTa y KOME ce Hajase.

3a peanm3anyjy HacTaBe KOPUCTHTH ajare (OKPYKEHa) KOjH Cy JIAaKO JOCTYIHY YYCHHUINMA Y TIOTJIey HHCTAJIalHlje Ha BFUXOBUM padyHapHMa WIH Ce MOTY KOPUCTHTH
onnajH (y Cloud-y). Ilpeniopyxa je 1a ce caapikaju peann3yjy Kpo3 paj Ha jenHa ox aktyenHnx CMS miatdopmu kxoje cy y morynu (amp. Wordpress, Joomla nmu ci.). 3a pax
Ha BeO cepBepy MOTY ce KOPUCTUTH arjIMKaldje Ha padyHapy Koje cumyinpajy Bed cepsep (armp. XAMPP wiu ciudHe) Wil ce MOry KOPUCTHTH OecruiaTHu BeO cepepH (Y
Cloud-y).

IIpunukom peannzanuje caapskaja TOTPeOHO je OCMUCIIHTH IITO BUIIE MPOOIEMCKUX CUTyalHja, 0a3upaHuX Ha pealHHM IoTpedaMa KOPHUCHHUKA U pelllaBambeM HCTHX
nozacTahy KpeaTUBHOCT KO yueHHKa. Ha IodeTKy je mojkeJbHO MperieaTH HEKOJIMKO Pa3IMuiTH jaBHUX cajToBa peann3oBaHux Ha CMS miatdopmu.

Ca yueHunuma Tpeba IUCKYTOBaTH O MOI'YhUM pellemhnMa, Kao U 0 TPEHI0BUMa Y 0BOj 001acTy.

IpuiarkoM n3Bohera BEKOM MOCEOHO OOPAaTUTH MaKky HA: HAUMH paja; PyKOBame padyHapHMa M OJHOCY IpeMa HhUMA; IUIAaHUPAEe BPEMEHA KPO3 CMHCICHO U
PYTHHCKO 00aBJbam-€ PaioBa; IEAAHTHOCT U MIPEIU3HOCT y 00aBJbamy I0CIa; KOMYHHKAIH]y ca capaJHAIIMA.

OcrocobuTH y4eHuke /1a epHKacHO U pallMOHaIHO KOPHUCTE pauyHape Ha HAYMH KOjH HEe Yrpo)kaBa BHXOBO (PM3UYKO U MEHTAITHO 3JPaBJbe.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIElbUBAILE YYEHUKA

DopMaTHBHO OlEHHBakE, Ka0 Moziel npahema HanpenoBamba YUCHNKA, CE OJ[BHja HA CBAKOM 4acCy M CBaKa aKTUBHOCT je JoOpa NPHUIIMKaA 3a IPOLCHY HalpeaoBamba 1
naBame noBpatHe nHpopmanwmje. [locturayha ydennka je moryhe BpeZHOBAaTH Kpo3: aKTUBHOCTH Ha 4acy (Tj. MPOIIECY yUeHha); IIOCTaBIbamhe MUTAmha W/UITH IaBambe OJroBOpa
y CKJIaJly ca KOHTEKCTOM KOjH ce o0jallmaBa; U3pajly 3a/laTaka H CJI.; IPE3eHTOBAambE caprkaja; moMoh IpyrosuMa U3 o1eJbebha y UJby CaBiafaBamba IpajiiBa U Cil.

Bex0e Tpeba opraHM30BaTH TaKO [a YUCHHK MMa JOBOJFHO BPEMEHA 1a 3aBpIUM NpeaBUl)eHe aKTHBHOCTH. YuUeHHIM Tpeba Ja BOoJe AHEBHHK BEXOHU, MM KOPHCTE
YHaIpes NpUIpeMbeHa YIyTCTBa 3a BeXOe, a OleHhHBake JHEBHHUKA BEXKOH je 1e0 GpopMaTuBHUX npaherma Halpe1oBama y4eHHKa.



Ha kpajy cBaxor gaca mim akTHBHOCTH 00aBE3HO IMOXBAJIHUTH YIEHHKA 32 OHO IITO je IIOCTHTao U JaTé My IperopyKe mrTa jour TpebGa 1a ypaau.

HOTpe6HO je OCMMCJIIUTHU BULIE TUIIOBA PA3JIMYUTUX AKTUBHOCTU Ca NMPOAYKTHUMA PA3JIUYUTOT HHUBOA CJIOXKEHOCTH U YyTBPAUTH OUYCKHBAHE HMCXOJC, a IpEMa mbHuMa U
KpPHUTEpHjyMe BPEIHOBAIbA.

OrnemuBame YIeHHKA ce OJBHja y cKiIany ca [IpaBuimHnKoM 0 onemuBamy. [IoTpeOHO je Ha MOYeTKY IIKOJICKE TOJIHE YTBPAUTH KPUTEPHjyME 32 OllelhUBambe (Y CKIamy
ca [IpaBIITHHKOM O OIIEHUBAILY), TPBEHCTBEHO 32 CyMaTUBHO OLICI-HBAILE U Ca FbUMa yIIO3HATH ydeHUKe. CyMaTHBHO OLCHUBAE CE MOKE U3BPIINTH HA OCHOBY ()OPMAaTHBHOT

OLICHHBaba, pesyirara/peleka MpodiIeMcKor 3anaTka, npahemeM paja ydeHMKa — OCTBapHMBama McXoza M ci. HaumH yTBphuBama CyMaTHBHE OLIEHE YCKIAIUTH ca
WH/IMBHIYaJHHM OCOOMHAMa YUCHHKA.



1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Haszus npeamera: OCHOBE ITPOI'PAMUPAIBA

Paspen

Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

I

- 2

- 68

2. INJbEBHU YUEA:

— VYcBajambe OCHOBHHUX 3Hamba O:
—  IporpamMparmy U HPOrpaMCKHM je3HIIMa;
— OCHOBHHM €JIEMEHTHMa IPOTrPaMCKOT je3HKa U CTPYKTYpH TIporpama;
— HOBOM Ha4MHY Pa3MHUIIUbama 32 MPELU3HO (HOpMyYIIHCamE IPodIIeMa;
—  aHaJNW3M aJropUTMa pajy OTKIabhatba IPellaKa;
—  OCHOBaMa 00jeKTHO-OPHjEHTHCAHOT MPOTrpaMUpama.

— Ocnoco0baBame YUCHHUKA 3a:
— IHcame Nporpama ca JIMHUjCKOM, Pa3rpaHaToOM CTPYKTYPOM M LIMKIMYHOM CTPYKTYPOM;
—  paj ca HU30BHMMa; paJ ca MOTIPOrpaMiMa;
— xopumheme CTpydHe TePMUHOJIOTHje U TPUMEHY CTaHJapia y 0Boj 00JIacTH;
—  OJIrOBOPHO M3BPILIABAaHE IOBEPEHUX My 3a/1aTaKa/IoCcIoBa;
—  (opmupame BpeAHOCHUX CTaBOBA KOjH JIONPHHOCE Pa3BOjy HHPOPMATHUKE TMCMEHOCTH HEONXOHE 3a XKUBOT U PaJl y CaBPEMEHOM JIPYIITBY

3. TEME, UCXOJU, TIPEIIOPYYEHU CAJPKAJU U K/IbYYHHU ITIOJMOBHU CAJIPIKAJA

Paspen: Tpehu

Topumimu Gonrx yacosa: Bexoe: 68 uacopa;

peaiaBame npoﬁ.ﬂeMa

e HAIUIIE AJTOPUTAM Ca PA3TPAHATOM CTPYKTYPOM;
e HAIUIIE AJTOPUTAM Ca UKINYHOM CTPYKTYPOM.

TEMA ncxoau NPENOPYYEHHU CAAPKAJHU / K/bYUYHU IOJMOBHU
ITo 3aBpmeTKy TeMe yueHUK he OUTH y cTamy jga: CAJIPKAJA
e 00jacHH M0jaM aJITOPUTMA; JledbuHnmmja 1 cBojCTBa alTOPUTMA;
e HaBeJle HEKOJIMKO JITOPUTMA U3 KHUBOTA,; 3agarak u anropuram. AHanmu3a npo6iaema. Koparu pemasama 3agaTka.
AropHTaMCKO e HaMMIIIE aJITOPUTAM Ca IIPOCTOM JIMHU]CKOM CTPYKTYpPOM; [IpoBepa HCIIPaBHOCTH aJrOPUTMA;

Crtpykrypa anroputma; ['padudxu 3amuc anropurma;
[Mpumepu MPOCTHX U CIOKEHUX aJrOpATaMa.

Kiby4yHu mojMoBH: ajiroputam

OcHOBHE TEXHHKE
nporpaMupama

e 00jacHH yJIOTYy U 3Ha4aj IPOTPaMCKUX je3HKa;

e HaBeJle OCHOBHE THITOBE MPOTPAMCKHUX je3UKa U 00jacHU
pasnuke Mehy mHMa;

e 00jacHH yJIOTy pa3BOjHOT OKPYIKeHa,

e KOPHCTU OCHOBHE OTIepallfje Pa3BOjHOT OKPYKEHha;

e HaBe/IC CTPYKTYPHE JENIOBE MPOrpama;

IMojam cod1Bepa. Yiora codreepa Ha pauyHapy. [Iporpamcku je3nnu;
PazBojHO OKpy)eme (yiora, mHTepQEejC U OMIHje Pa3BOJHOT OKPYKEHA,
pany pa3BojHOM OKpYXKeHY, 0TBapame U CHUMAbe HOBOT IIPOjeKTa);
CrpykTypa nporpamckor jesuka. CTpykTypa nporpama;

ITojam cuHTakce U ceManTHke. Kiby4He peun, HACHTHOHKATOPH,
KOHCTaHTe U nmpoMensbuBe. OCHOBHHM THIIOBH TojaTtaka. Jlekinapanuja




o0jacHH II0jaM CHHTaKCe H CEMaHTHKE;

HaOpOju OCHOBHE THIIOBE MOJIATAKa;

OCMHCIIM M Kperpa KOPUCHUYIKH HHTepdejc 3a YHOC U MpUKa3
HOJ/laTaKa;

HaTHIIe MporpaM (M3BpIIHU KOI) ca
- IPOCTOM JIMHH]CKOM CTPYKTYpOM;
- pa3rpaHaToOM CTPYKTYpOM;
- HUKJINYHOM CTPYKTYpPOM;

KopuctH yrpahene ¢pyHKIMje mporpama 3a noTpebe peraBama
npobiiema;

KOHCTAaHTU M TPOMEHJbUBUX. OCHOBHH OIIEPATOPH - ONIEPaTop A0Aele
BPEIHOCTH, apUTMETHYKH OIIEPATOPH U ONEPATOPH 3a paJl ca TEKCTOM.
IpBeHcTBO omneparopa. Hapenbe u u3pasu 3a paja ca HyMEpUYKUM
MOJaTaliMa 1 TEKCTOM;

[IpoMeHna Toka u3BpIIaBama Mporpama - yciaoB rnpoMmene. Jloruuku u
penanumjcku onepatopu. Hapenbe jenHocTpykor rpaHama (if ... else),
BuILecTpyKor rpanama (if ... else if... else, switch ... case) u 6e3ycioBHOr
rpaHama (brake, continue);

IMojam muKiTyca - HOHaBJbama omnepairja. Hapenbe mukiyca ca
KOHaYHUM OpojeM moHaBJbama (for) u ca HeoapeheHum 6pojem
noHaBJbama (while). Hapenbe nckakama u3 nukiyca (brake);
OmnepaTopy HHKpEMEHTHPamba U IeKPEMEHTHpPaba. JIofaTHU OrepaTopu
JI0/ieNie BPEHOCTH;

Vrpalhene (enr. Built-in) ¢pyHkuuje 3a pag ca HyMEpHYKUM MMOJalMa 1
TEKCTOM, HCITUCHUBAHE MTOPYKA U 00aBeIITEIHA;

Kiby4yHH MOjMOBH: CHHTaKCa M CEMaHTHKA, if ... else, switch ... case,
brake, continue, for, while

Hanpenne Texuuke
nporpaMupama

HamuIIe nporpaM (M3BPIIHH KO) 3a
- HCHHCHBAE WIAHOBA jC/IHOIMMECH3HOHAHOT HH3,
- onpehuBame wiaHa ca HajBehoM/HajMamoM BpeqHomIhy;
- COpTHpame HU3A,
- IpeTpakuBambE HNU3a MO 33/1aTKOM KPUTEPHjyMY;
- paj ca CTpUHTOBHMA,;
- paj ca BULIEAUMEH3MOHAIHUM HU30BUMA;
Hanumie GYHKIH]Y 3a pelaBame KOHKPETHOT podiiemMa y
OKBHpY ITporamMa (aruiMKainuje) Ha KoMe pajy;
KopucTH yrpaheHe ¢pyHKIHMje mporpaMa 3a NoTpede pelaBama
npobiema;
Kpenpa Kiacy u o0jexar;
JIOZIeNTN BPETHOCTH aTprOypuMa 00jeKTa;
Kpeupa MeToIy Kiace 3a paja ca aTpubyTuma o0jeKTa;
KpeHpa MoJIKIIacy;
kopucti OOP 3a periaBambe KOHKPETHOT pobiieMa y OKBHPY
nporama (aluTMKaluje) Ha KoMe paju;

[ojam jemHOAMMEH3MOHATHOT HU3a: Je(UHUCAKHE HU3a KA0o
CTPYKTYUPAHOT THUIIA [0aTKa. JlekIapucame (CTaTHYKOT M IHHAMHYKOT)
Hu3a. [lpucryname enementuma Hu3za; [IperpaxxuBame Hu3a. CopTHpame
Hu3a. Tpakere MUHUMAJIHOT 1 MaKCHMAJIHOT eIeMEHTa HU3a;

[ojam cTpunra: neduHECam-E CTPUHTA Ka0 HU3a KapakTepa.
Jexnapucame cTpuHra. IIpucTym elleMeHTHMa CTpHHTa HoMoly HHIEKCa
(nmo3unyje kapakrepa). Yrpahene (enr. Built-in) ¢pyHkuuje 3a pan ca
CTPUHIOBUMA;

Tlojam BUIIEAMMEH3HOHAIHOT HU3a. JleKnapucame (CTaTHIKOT U
JMHAMAYKOT) BUIIEIMMEH3NOHAIHOT HU3a. [IpucTyname eneMeHTuMa
BULIEJAUMCH3UOHATHOT HU3,;

Kopumhewme Hapendu nukiyca y paay ca HI30BHMa B CTpUHToBHAMa (for
/ foreach);

Iojam u ynora nornporpama - pyukuuja. Jedunncame pyHkimja.
[apamerpu u aprymenTn ¢pyHkuuja. EQexrn ¢pynkmmja. [Tojam
PEeKyp3UBHHX (QYHKIH]a;

Vrpalene (enr. Built-in) ¢pyHkuuje 3a pajg ca HyMEpHYKHM IOJJalMMa 1
TEKCTOM, OTKJIabarbe IrpeliaKa W/ Wik OrpaHuYaBamba YHOCa 0/1aTaKa;
OcHoBe 00jeKTHO-OpHjeHTHCaHOT Nporpamupama (eng. Object-Oriented
Programming/OOP). Ilojam xiace, o6jexra, arpubyTa U MeTOAA.
Koncrpykropu u nectpykropu. Hacnehuame;

Kibyunu nojmoBu: HuzoBw, for / foreach, Object-Oriented Programming




HAIIOMEHA: IIporpam ce peanu3syje kao H300pHHU NPeAMET/IIPOrpaM jeJHOM y TOKY IIKoJoBama y Tpehem paspexy
4. YIIYTCTBO 3A JTUJAKTHYKO-METOJNYKO OCTBAPUBAIGE ITPOT'PAMA U OHEIbUBAILE

IIpBu wac y HOBO]j IIKOJICKOj TOJMHU OZPXKAaTH Ha HUBOY LEJIOT 0JIeJberha M TOCBETUTH T'a YIIO3HABaby YUEHHKa ca [IMJbEeBHMA M MCXONMa HAaCTaBe, OTHOCHO yuema,
IUIAHOM paJia ¥ KPUTEPHjyMOM M HaUMHHMa OLICHhUBakba, Ka0 U HAUMHOM pajia y KaOUHETy, MOZeNIH Ha IPyIIe U PAacIOpe/ioM pealu3anyje HacTase. JJUCKyTyjeTe ca yueHuIuMa
0 BPUXOBHM HCKYCTBHMa Ha OBy TeMy. [IuTajTe uxX mra 3Hajy 0 IporpaMupamy; Koja je yaora IporpaMupama; 1a JIH Cy HMaId HCKyCTBa Ca HEKUM IIPOTPaMCKUM jE3HKOM; ...
O0smuu HacTaBe: YacoBu BexOH
Mecro peaansanuje Hactase: YacoBu BexxOu ce peanusyjy y kabuHery
Iogena y rpyne: Onememe ce A€ y rpyme
[Ipenopy4yenn 6poj yacoBa Mo reMama:

e AJropHTamcko pemaBame npobtiiema: 12 yacoBa Be:kOn
o OcHOBHe TexHUKE nporpamupama: 30 yacopa Be:kOH
e Hampeznne Texauke nporpamupama: 26 yacoBa Be:kOn

Ipu u3paan onepaTHBHUX IUIAHOBA MOTPEOHO je nedMHHUCATH AMHAMHUKY paja uMmajyhu y Buay na je yuemwe, kao U (HOpMHUpame CTaBOBA M BPEAHOCTH, KOHTHHYHPAHH
IPOLIEC ¥ J1a jé Pe3yNITaT CBUX AKTUBHOCTU Ha 4aCOBHMA PEaJM30BAHUX PA3IMYMTHM METOJCKUM IIPHCTYIIOM, IIPE3eHTOBambeM Belier Opoja peaqHuX IpuMepa U y3 aKTUBHO
yuemhe yueHnKa.

HacraBHe cajipiaje je HeOIXO/HO Pealn30BaTh KPO3 CUMYJIAIH]y IITO BUIIIE CUTYyalllja U3 peaJHOr KOHTEKCTa, KopucTehn caBpeMeHe HacTaBHe MeTo/ie U cpencTaa. Tpebda
HACTOjaTH Jia y4eHHIH Oy 1y OCIIOCOOJbEHH 3a: CAMOCTAIIHO PellaBame IPOOIEMCKIX CHTYalllja; IPOHANaXehe, CHCTEMAaTH30Bamke U Kopulihemhe nHpopMaIfja u3 pasInInTHX
u3BOpa (HIp. CTPYYHE JINTEpaType, MHTEPHETA, Yacomuca, yIIOeHHKa, KaTajora. . .); BU3yellHO Olaxarbe, Hopeheme U yernocTaB/bamke Be3a n3Mely pasmu4uTux caapxaja (Hip.
MOBE3UBAE CaJpKaja MpeAMeTa Ca CBAaKOJHEBHHUM HMCKYCTBOM, CaIp)KajuMa IPYruX MpeaMeTa W Ip.); THMCKU Paj; CaMOIpPOLCHY COICTBEHOT 3Hama M HalpeIoBarmba;
MPE3eHTALN]y CBOJUX Pa/ioBa U TPYIHHX MpojeKaTa 1 epUKacHy BU3YeIHy, BepOanHy  IHCaHy KOMYHHKAIH]y y3, KaJia je To HoTpeOHO, 1 oaroBapajyhy aprymeHranujy.

[Ipunrkom peannzamyje HacTaBe ucTahy BaXXKHOCT MOMITOBaKka CTAaHAApAA Y OBOj 00IacTH M yKazaTH Ha Moryhe mpoOieMe Koju ce MOTY TI0jaBHTH ycJie HEeTOITOBaka
W/WIK HenpH/prKaBarma UeTor. [T0JKeJbHO je HacTaBy pean30BaTH Kpo3 BexxOe y mapy, pelaBame NpodIeMCKHX 3a/]aTaka KOjU Cy IOBE3aHHU Ca PeaTHM KOHTEKCTOM Y KOjuMa
YUEHULM pajie Ha Pa3InduTHM JeJI0BHMA 3a1aTKa, UTPajy pasiuduTe yJIore U 1ajy pellierba y 3aBUCHOCTH OJf KOHTEKCTa y KOMe Cce Haase.

Ca yueHunuma tpeda JUCKyTOBaTH 0 MOTYhHM peliemhiMa, Kao U 0 TPEHIOBUMA Y OBOj 00IacTH.
3a peanu3alujy HacTaBe KOPUCTHTH Pa3BOjHE anate (OKpYy»Kerba) KOjH Cy JIAKO JOCTYIHY YYCHHUIIMMA Y OTJIely HHCTANIALN]je Ha )bMXOBUM padyHapHMa WIIH C€ MOT'Y KOPUCTHTH
onnajH (y Cloud-y). 3a peanuzanujy caapkaja Teme "AJropuTaAMCKO peliaBame NpodJaeMa'" KOPUCTUTH OKPYKEHha y KOjUMa YUCHHUIIM MOTY TpadUuKe Ja pelie npodieM u
BHJIE pe3yJiraTe cBor pana (Hnp. Scratch, Micro:Bit, mBlock, Google Blocky...), a ca kojuma cy UMajy IPUIKKE Jia Ce YIIO03HAjy TOKOM OCHOBHOT LIIKOJIOBamka. 3a OCTale TeMe
TIpenopyKa je 1a caapikaj Tpebda peaan30BaTH y IPOrpaMCKUM IMakeTuma 6asupanuM Ha "C" mporpamckoM jesuky (Hup. C# - Visual C# 2005 Express, SharpDevelop, ... wnu
CIIMYHO), KaKo OH Ce yYCHHIM YHO3HAIN ca CHHTAKCOM U MPUHLMITIMA Iporpamupama. [IpHinkoM peanusanuje cajapkaja moTpeGHO je OCMUCIHTH LITO BHIIE MPOOIEMCKUX
cutyalyja 6a3upaHUX Ha PeaHUM MmoTpedama KOPUCHHUKA.

IMpunukom u3Bohema BexkOH MOCEOHO OOPAaTUTH MaXKiby HA: HAYMH pajia; PYKOBame pauyHapuMa M OJHOCY IpeMa HUMA; IUIAHUPAmbe BPEMEHa KPO3 CMHCICHO U
PYTHHCKO 006aBIbame paJoBa; MeJaHTHOCT U MPELHU3HOCT y 00aBibatby 10CNa; KOMYHHKALU]y ca capaJHUIIMA.
OcrnocoOuTH yueHHKE J1a epUKacCHO U PAIlMOHAIHO KOPHUCTE pauyHape Ha HAYHWH KOjU HE YrpOXKaBa HUXOBO (PU3MYKO U MEHTAITHO 3PaBJbe.



5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA

@dopMaTHBHO OLEHUBabE, Ka0 Mozel npahemna HanpeaoBamba yUeHHKa, Ce O/IBHja HA CBAKOM 4acy M CBAaKa aKTUBHOCT je 100pa MpUIIHKa 3a MPOLCHY HAIpeloBama U
naBame noBpatHe nHpopMmanwmje. [locturayha yuennka je Moryhe BpeqHOBaTH KpO3: aKTHBHOCTH Ha Yacy (Tj. IPOIeCy YUeha); IOCTaBIbakhe MUTAmka W/UIH 1aBambe OJroBOpa
y CKJIaJly ca KOHTEKCTOM KOjH Ce 00jalllmhaBa; O3UTHBHOM OJTHOCY IIpeMa ONPEeMH; H3pajy HCTPAKUBAUKUX 3aJaTaKa U CII.; IPEe3eHTOBabE caapikaja; oMoh qpyrosuma n3
0JIeJbCHa Y LIMJbY CaBJIafiaBamba IPajiuBa M CIl.

VYuennke Tpeba ocrocobpaBaTi U 0XpaOpPHBATH 1A MIPOLEHY]Y CONCTBEHH HAIPENAK Y OCTBAPUBAKY HCX0/1a, KA0 U HAIlpeJaK OpyTruX YYCHHKA, y3 OAroBapajyhy
apryMeHTanujy.

Bex06e Tpeba opraHu30BaTH TAaKo J1a YYSHUK MMa JOBOJPHO BPEMEHa Jia 3aBpILY Ipe/iBUl)eHe akTHBHOCTH. YUeHHUIM Tpeba Aa BOjie THEBHHUK BEXKOU, MIIM KOPHCTE
YHaIpes MpUIpeMJbeHa YIyTCTBa 3a BeXOe, a OlleHhHBambe JHEBHUKA B&XKOU je 1e0 GpopMaTHBHUX Hpalietha HalpeioBamka y4eHuKa

Ha kpajy cBaKor 4yaca Wi akTUBHOCTH HAIIPAaBUTHU KPATKy aHAIIM3Y J0Caallber pajia, 00aBe3HO MOXBAIMTH YUCHHKA 33 OHO IITO j€ HOCTHIA0 U IaTH MY IPENopyKe
KaKo U IITa MOXe 1 Tpeba 1a IOoNpaBy /W yPaIH.

TToTpeOHO je OCMUCIUTH BHILIE THIIOBA PA3IMYNTHX AKTHBHOCTH Ca MPOAYKTHMA PA3IMYUTOr HUBOA CIIOKEHOCTH M YTBPJMTH OYEKHMBAaHE UCXOJE, a IPeMa bHUMa 1
KpUTEpHjyMe BPEIHOBABbA.

OuemMBame yUeHHKA ce o/BHja y ckiany ca [IpaBuinHnkoMm o onemuBamy. [loTpeOHO je, Ha OYETKY HIKOJICKE TOJMHE, YTBPAUTH KPUTEPHjyMe 32 OLemHBame (Y
CKj1azy ca npaBI/IHHI/IKOM [¢] OLleH)I/lBaH:y), IIPBEHCTBEHO 3a CYMAaTHBHO OLICHUBAKLE U Ca HbHMMaA YIIO3HATHU YYCHUKE. CyMaTI/IBHO OLCHUBABLE CE€ MOXKE U3BPUINTH HA OCHOBY
(hopMaTHBHOT OLICHUBaA, Pe3yJITaTa/pelieha IPOOIEeMCKOT 3a/1aTka, IpalielheM paja y4eHnKa — OCTBapUBamba UcXoa U cil. HaunH yTBphiBama CyMaTHBHE OLICHE YCKIAAUTH
ca MHIMBUIyaTHUM OCOOMHAMa yYEeHUKa.



Haszus npeamera: OCHOBE BEB ITIPOI'PAMUPAIbBA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Paspen

Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

v

- 2 -

- 62

2. INJbEBHU YUEA:

— VYcBajambe OCHOBHHUX 3Hamba O:
—  KOHIIETITY IIporpamMupama BeO arnkanyja;

—  CKPHIIT je3UNNMa;

—  eJIeMEHTUMa CKPHIIT je3HKa ¥ CTPYKTYPHU CKPHUIITH;
— OcnocobbaBame yUCHHUKA 32!
— IHCamke M MHTETPaljy CKPUNTH Y BeO CTpaHHMILY;
— Kopuiheme CTpydHe TEPMUHOJIOTH]E U CTaHIap/a y OBOj 00JIacTu;
—  OJIrOBOPHO M3BpIIABaE IOBEPEHUX MY 33/1aTaKa/ToC/IOBa;
—  (opmupame BpeJHOCHHUX CTaBOBA KOjU IOTPHHOCE pa3Bojy HHPOPMATHIKE TICMEHOCTH.

3. TEME, UCXO/U, TIPEIIOPYYEHU CAIPKAJU U K/IbYUHHU [TIOJMOBHU CAIPKAJA

Paszpen: YUerBpTn

Topnmmu Gony yacosa: Bexoe: 62 yaca;

- paj ca HUI30BUMA U CTPMHIOBHUMA;

KopucTH yrpaljeHe QyHKIHje MporpaMa 3a morpede peniaBama
npobiiema;

Kpeupa KOPUCHUYKH HHTepdejC;

HamMIIe CKPUNTY (M3BPIIHH KOM) 32 00paxy
- norahaja Ha KOPUCHUYIKO] HOPMH;
- OJIaTaKa NPHUKYIJbCHUX I10/1aTaKa;

ncxoaum NMPEINNOPYYEHU CAJIPKAJHU / KJIbYYHU TIOJMOBU
TEMA
1o 3aBpmieTky Teme yueHHK he OuTH y cTamy na: CAJIPXKAJA
e o0jacHH m0jaM BeO aruTMKaImja ; IMojam Be6 amummkanuja. [lojam Frontend n Backend nporpamuparsa.
e o0jacHu pasnuky usmely Frontend u Backend nporpamupama; | Pa3BojHO OKpyKeHe 1 MPOrPaMCKH je3HIIM HAMCHCHH 3a U3paja Beo
e HaBe/e OCHOBHE THIIOBE CKPHIIT jE3UKa; aTIMKanmje.
e 00jacHM M0OjaM CHHTAKCE M CEMAHTHKE; Ckpunrt jesunu (Javascript u PHP). Pa3BojHO OKpyKeme CKpUIT je3HKa.
e HaOpOju OCHOBHE THIIOBE I10/aTaKa, CTpyKTypa IporpaMmckor jesuka u nporpama. Ilojam cuHTakce u
e HamwIle CKPUITY (U3BPIIHU KOJT) ca cemanTtuke. KibyuHe peun, nieHTH(HUKATOPH, KOHCTAHTE U TPOMCHIBUBE.
OcHose - IPOCTOM JIMHH]CKOM CTPYKTYPOM; OCHOBHH THIIOBH NoJaTaKa. JIekiapanuja KOHCTAaHTH H IPOMEHIbHBHX.
nporpammparsa Be6 - pa3rpaHaToOM CTPYKTYPOM; OCHOBHH OIIEPATOPH - OIEPATOP JOJENIE BPEAHOCTH, apUTMETHIKU
anamKamuja - HUKJIHNYHOM CTPYKTYPOM; OIepaTOPH M OIIEPATOPH 3a paj ca TeKCTOM. IIpBEHCTBO omeparopa.

Hapen0e n n3pasu 3a paj] ca HyMEpHYKHUM HOJaTalMa U TeKCTOM;
IIpomeHna Toka nu3BpIIaBama Mporpama - ycjioB npoMeHe. JIornuku u
penarujcku orepatopu. Hapen6e jeqHoctpykor rpanama (if ... else),
BHLIECTPYKOT rpaHama (if ... else if... else, switch ... case) n 6e3ycnoBHor
rpanasba (brake, continue);




e Hanmie QyHKIH]y 3a pelIaBambe KOHKPETHOT IpodiiemMa y
OKBHpY IIporpama (aIuIMKaruje) Ha KOMe pajiu;

e kopuctH yrpaheHe ¢pyHKIHMje mporpama 3a NoTpebe pelaBama
mpobiema;

[ojam nukiyca - moHaBJbamka onepauuja. Hapende muxiryca ca
KOHa4yHNM OpojeM noHasibama (for) u ca Heonpehennm Opojem
noHaBJeama (while / do..while). Hapenbe nckakama n3 nukinyca (brake);
OmnepaTtopu HHKPEMEHTHPamba U IeKpeMeHTUpama. JloaTHy onepaTtopu
JI0/ieNie BPEJHOCTH;

IMojam jerHOAMMEH3HOHAIHOT ¥ BUIIEIMMEH3HOHATHOT HH3;
Jexnapucame (CTaTUYKOT U ANHAMUYKOT) HU3a. CTPUHT Kao HU3a
Kapakrtepa. Pan ca enementima Huza. Hapenbe nukiyca y paay ca
HuzoBuMma/ctpunrosuma (for / foreach);

IMojam u ynora nmornporpama - pysknuja. ledpunucame GpyHKIHja.
[Mapamerpu u aprymenty ¢pynkimja. Epexrn dpynkunja. ITojam
pexyp3uBHEX (yHKIHja. YTpahene (eHr. Built-in) dynknmje;

OcuoBe HTML-a - ocHOBHHM eneMeHTH, (hopMa 3a NIPHUKYTIIbamke
nopataka. Murerparuja ckpuntu y HTML. IIporpamu/enuropu 3a
kpeupawe HTML-a;

Kyunu nojmoBu: Script jezik, Frontend n Beackend, dynxumje,
CKPHIITa

Pan ca 6azom

e Kpeupa 0a3y momaraka Ha BeO cepBepy;
e kpeupa Tabelne nogartaka y 6asu nojaTaka Ha BeO cepBepy;
e HaMMIIIEe CKPUINTY (U3BPIIHH KOT) 32
- YCIIOCTaBJbakE Be3€ ca 6a30M MojaTaKa;
- pan ca mojanumMa u3 Tabesne y 6a3u mojaraka;
- mopelerme NPUKYIJLEHUX MojaTaKa ca nojanuma y 6asy;
- ayTeHTH(UKALN]y KOPUCHHUKA;

Pajn ca 6a3om mogaraka Ha BeO cepsepy (ump. MySQL database);
OcHOBHE KOMaHJIe 3a Kpenpama ymura (query-a): ogadup (SELECT),
nonasame (INSERT INTO), axypupame (UPDATE), coprupame
(ORDER BY) u 6pucame (DELETE) nonataka y 6a3u mpema 3agaTom
Kputepujymy. JloqaTHe KOMaH/e 3a KpeHpame yIuTa. AJTOPUTMH 32
SHKpHIIH]jy nopaTaka y 6asu (Hnp. password hash(), md5() u shal());
Kpeupame amnmkanuje 3a paj ca nojganuma y 6a3u Ha BeO cepsepy.

nojaTaKa VYenocrapibame Bese ca 6a30M MojiaTaKa;
TpukasuBame, yIuCHBaKbe, aXypHpame U Oprcame rogaraka y 6asu
HoJiaTaka;
Ayrentudukanuja kopucHuka Ha Bed cepsepy (Coockie/Sessions);
Kibyunu mojmoBu: MySQL database, query, CHKpHIIITHja ojaraka y
0asu,
e o0jacuu konuent OOP-a; OcHOBe 00jeKTHO-OpHjeHTHCaHOT porpamupama (eng. Object-Oriented
e HaIUIIE CKPUNTY (M3BPILIHK KOT) 32 Programming/OOP) Be6 ammukanuja. Konnenr OOP. Ilojam kiace,
- Kpeupame Kiace u o0jekara; o0jekTa, aTpr0OyTa 1 MeTo1a. KOHCTPYKTOPH U IECTPYKTOPH.
O0jekTHO - OJeTY BPEIHOCTH aTpuOyTHMa 00jeKTa; Hacnehusame ;
OpHjeHTHCAHO - Kperpa MeTOAy KJiace 3a pajia ca aTpuOyTuma o0jexTa;
NporpaMupame - KpeHpa MoTKJacy; Kbyunu nojmosu: Object-Oriented Programming, xnaca, ofjexar,

e xopuctu OOP 3a penraBambe KOHKPETHOT IpobiieMa y OKBHPY
nporpamMa (aruiMKaiyje) Ha KoMe pajiu;
e W3paJM NPOjeKTHH 3aJaTaK.

aTpuOyT, KOHCTPYKTOPH, IECTPYKTOPH




HAIIOMEHA: IIporpam ce peanu3yje kao H300pHU NPEAMET/IIPOrpaM jeJHOM y TOKY IIIKOJIOBAmba y YeTBPTOM pa3pery.
4. YIIYTCTBO 3A JTUJAKTHYKO-METOJUYKO OCTBAPUBAIGE ITPOT'PAMA U OHEIbUBAILE

IIpBu wac y HOBO]j IIKOJICKO]j TOJMHU OZPXKATH HA HUBOY LEJIOT 0JIeJberha M TOCBETUTH T'a YIIO3HABaby YUEHHKa ca IIMJbeBHMA M MCXO/NMa HAaCTaBe, OJTHOCHO yuema,
IUIAHOM pajia MU KPUTEPHjYMOM M HauMHUMa OLICHHBAkba, KA0 U HAYMHOM pajia y payyHapcKoj yYMOHHIM/KaOHHETY, MOJeIN Ha IPyIe U PaclopeioM pealn3alyje HacTaBe.
JluckyTyjere ca yueHHUIMa O BbUXOBUM HCKYCTBHUMA Ha OBY TeMy. IInTajTe uX IiTa 3Hajy 0 IpOorpaMUpamy; Koja je yjora mporpaMmuparma; 1a Ju ¢y MMajlid HCKYCTBa ca HEKHUM
MIPOTPaMCKUM jE3UKOM; ...

O6smnu HacTaBe: YacoBu BexOH
Mecto peanu3anmje HacTaBe: YacoBu BexOH ce peannsyjy y KaOHHETY
Ioaena y rpyne: Onebere ce Ieiu y rpyIe
IIpenopy4yenu 0poj yacoBa 1o reMama:
o OcHoBe mporpamupama Beb arunkanyja: 18 yacoBa Be:xou
o Papn ca 6a3om mogaraxa: 14 yacoBa Be:xxkOH
o OOjexTHO OpHjeHTHCaHOo mporpaMupame: 30 yacoBa Be:KOH

IIpu n3pagy onepaTuBHUX ITaHOBA MOTPEOHO je NeHHNCATH AWHAMUKY paja nMajyhu y BUIy 1a je ydeme, Kao 1 opMupame CTaBoBa U BPEIHOCTH, KOHTHHYHPAHU
TIPOIIEC | JIa je pe3yiTaT CBUX aKTHMBHOCTH Ha YaCOBHMA PEaIM30BAHUX Pa3IMYATHM METOJCKHAM IPHCTYIIOM, IIpe3eHToBameM Beher Opoja peaHnX mpuMmepa M y3 aKTHBHO
yuemhe yueHnKa.

HacraBHe caipikaje je HeOIXOQHO Pealn30BaTH KPo3 CHMYJIALHM]y LITO BHIIE CUTYyalllja U3 PEaTHOT KOHTEKCTa, Kopuctehu caBpeMeHe HacTaBHE METOJIC U CPEACTBA.
Tpeba HacTojaTH Ja yueHHUIH OyIy OCIOCOOJFEHH 3a: CAMOCTAHO PEUIaBak-e MPOOIEMCKHUX CUTYallHja; MPOHATAXKCHE, CHCTEMAaTH30Bambe U KopHuiheme HHPopManmja u3
Pa3NIUUUTHX M3BOpaA (HIIP. CTPyYHE JIUTEpAType, MHTEPHETa, 4acoIlica, ylI0eHnKa, KaTauora...); BU3yelHO onaxame, nopeheme 1 ycnocraBbame Be3a u3Mel)y pasimanTux
caapikaja (HIIp. NOBE3UBAIE CaJpikaja MpPEeJMeTa ca CBAKOJHEBHUM HCKYCTBOM, CaJipXajuMa JIPYrHX HpeaMera W Jp.); TUMCKH paji; CaMOIpPOLEHY COICTBEHOI 3Hamba U
HaTpeIoBama; MPE3eHTAlHjy CBOjHX PajoBa M TPYIHHUX MpojekaTta M epHuKacHy BH3YeNHY, BepOalHy W MUCaHy KOMYHHUKAIHjy Y3, Kaga je To moTpeOHO, u oaroBapajyhy
apryMeHTanyjy.

IpunrkoMm peanu3anuje HacTaBe ncTahy BaKHOCT IOLITOBAaba CTAHAAp/Aa Y 0BOj 00JIACTH U yKa3aTH Ha Moryhe npoGiieMe Koju ce MOTy M0jaBUTH YCIIe ] HEMOLITOBAba
n/vnn HenpuapKaBama UCTOr. IT0JKeJbHO je HACTaBy pealn30BaTH Kpo3 BexOe y mapy, u3pary NpoOIeMCKHX 3aaaTaka KOju Cy HOBE3aHH Ca PEaHMM KOHTEKCTOM y KOjuMa
YUYCHHIM paje Ha Pa3InuUTHM JeJI0OBUMA 33/1aTKa, UIpajy PasiIHIuTe YIIOre U [ajy pelieha y 3aBUCHOCTH 0J] KOHTEKCTa y KOME ce Hajase.

Ca yueHunuma tpeba IUCKYTOBaTH O MOT'YhUM peliemhnma, Kao U 0 TPEHIOBUMa Y 0BOj 001acTy.
3a peanu3anujy HacTaBe KOPHUCTUTH pa3BojHE anaTe (OKPYKerha) KOjH Cy JIAKO JOCTYIHY YYCHHUIINMA y TIOrJIe/ly HHCTANIAlMje Ha lbHXOBUM padyHaprMa WIH Ce MOTY KOPHUCTHTH
onnajH (y Cloud-y, mmp. 6ecmatau Be6 cepBepu). IlpuimkoM peanuzanmje caapxaja moTpeOHO je OCMUCIHUTH IITO BHIIE MPOOIIEMCKUX CUTyaluja 0a3upaHUX Ha peaTHUM
norpedama kopucHuKa. [Iperopyka je ma ce cagprkaju peann3yjy IMOCTYIIHO Kpo3 pean3aliyjy IIPojeKTHOT 3aaTaka KOji 01 y4eHHUK TpeOao 1a ypaay TOKOM IIKOJICKE FOANHE.
3a peanuzanujy caapikaja u3abpaTu jeJjaH CKPHIT je3HK.

IMTpunnkom n3Bohera BeKOH MOCEOHO OOPAaTUTH MaXKkby Ha: HAYMH pajia; PyKOBame pauyHapHMa M OJHOCY IpeMa HhUMA; IUIAaHHUPAmbEe BPEMEHA KPO3 CMHCICHO U
PYTHHCKO 00aBJbamkhe PaioBa; MEAAHTHOCT M MPEIU3HOCT Y 00aBJbaby I0CTa; KOMYHHKAIH]jy ca capaJHUIIMA.

OcrniocoOuTH y4eHUKe 1a ehUKacHO M PallMOHATHO KOPHCTE pauyHape Ha HA4MH KOjU HE yrpoXaBa BHXOBO (PM3MYKO M MEHTATHO 3/[paBJbe.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLHEIbUBAILE YYEHUKA

@dopMaTHBHO OleHUBakbE, Ka0 Mozien npahema HalpeoBamba YUCHUKA, Ce OJJBHja HA CBAKOM 4YacCy M CBaKa aKTUBHOCT je 100pa NpHIIMKa 3a IPOLEHY HalpeaoBama 1
naBambe noBpatHe nHdopmarje. [Tocturayha ydennka je Mmoryhe BpeAHOBaTH KpO3: akTUBHOCTH Ha 4acy (Tj. poLecy yuema); I0CTaBIbatbhe MUTaba W/HH IaBame 0roBopa



y CKJIaJly ca KOHTEKCTOM KOjH ce 00jallimbaBa; HO3UTHBHOM OJHOCY IpeMa OIPEMHU; H3pajly 3ajaTaka U CIl.; IPEe3eHTOBabE ca/ipkaja; MoMoh IPYroBHMa U3 O/IeJbeba Y LHIbY
caBllaJaBaba rpajiuBa u CIL.

VYuenuke Tpeda ocrmocoOsbaBaTH U 0XpabpUBATH [a MPOLEHYjy COINCTBEHH HANpeIaK y OCTBapUBAamy MCX0/a, Kao M Halpelak APYruX y4deHHKa, y3 oaromapajyhy
apryMeHTaImjy.

Bexbe Tpeba opraHM30BaTH TAaKO [a YUCHHK HMa JIO0BOJFHO BpEMEHA Jia 3aBpIUH Mpe/Bul)eHe aKTHBHOCTH. YUeHHIH TpeOa a BOJC AHEBHHK BEXKOU, WM KOPHUCTE
YHAIIpeJl IPUIPEMJbeHa YIIYTCTBA 3a BeXOe, a OLleHhHBake JHEBHUKA BEXKOU je 1eo GpopMaTHBHUX Npaherma HalpeIoBamba YUCHHKA.

Ha kpajy cBakor yaca Wid akTUBHOCTH HANPaBUTH KPaTKy aHAIM3y AOCaJalliber paja, 00aBe3HO MOXBAIUTH YYSHHKA 3a OHO ILITO je MOCTHIA0 U JaTH MY IIPEopyKe
KaKo U 1ITa MOXe 1 Tpeba Jia MonpaBy u/uid ypaju.

IToTpeOHO je OCMHCIIUTH BHIIE THIIOBA PA3IMYUTHX aKTHBHOCTH ca MPOIYKTHMA Pa3InYUTOr HUBOA CIIOKEHOCTH M YTBPAUTH OYCKHUBAHE MCXOJE, a MpeMa HbHUMa U
KpPHUTEPHjyMe BpeIHOBAbA.

OuemNBame yueHHKa ce OIBHja y CKiaay ca IIpaBHIHHKOM O olewHBamy. [I0TpeOHO je, Ha MOYETKY IIKOJICKE FOAMHE, YTBPIUTH KPUTEPUjyME 3a OLCHHUBabE (Y
ckiany ca IIpaBHIIHHKOM O OLCHHBakY), IPBEHCTBEHO 32 CYMATHBHO OIICHUBAKC M Ca HbHMa YIIO3HATH ydyeHnke. CyMaTHBHO OLCHHBAE CE MOXKE H3BPLINTH HA OCHOBY
(opMaTHBHOT OlLICHHBamba, pe3yJITaTa/pelieha IPoOIeMCKOT MIIM IPOjeKTHOT 3a1aTKa, pahemeM pajla y4eHHKa — OCTBapyBamba ucxona U cil. HauuH yrBphuBama cymMaTuBHe
OLICHE YCKJIAIUTH Ca HHAMBUYaJHUM O0COOMHAMa YUCHHUKA.



Ha3zus npeamera: EJEKTPOAKYCTHKA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Paspen

Teopujcka HacTaBa Bexoe

IIpakTuyHa HacTaBa

Hacrasa y 6moxy YKkynHO

v

2 - -

- 62

2. INJbEBHU YUEA:

— VYcBajame OCHOBHUX 3Hamba U3 00IacTH eeKTPOAKyCTHKE, 03ByYaBamba IPOCTOPa, 3alTUTE O OYKe M PENpoayKIHje 3BYKa; CTPyYHE TSPMHUHOJIOTHje U CTaHIapAa ¥

0BOj obnacTu.

3. TEME, UCXO/ M1, IPENTIOPYYEHU CAIP’KAJU U KIbYUHHU [TIOJMOBHU CAZIPKAJA

Paspen: YUerBpTn

Topnmmsu Gony yacosa: Teopujcka HacTaBa: 62 yaca;

objacHu aHanoruje u3Mel)y akyCTHUKHX U eJIeKTPUUHUX
BEJINYHHA,

00jacHU HPHUHIIMII paja Pa3iInYUTUX THIIOBA MUKPO(OHA;
o0jacHM IPHHIMIT pajia Pa3InuuTHX THIIOBA CITyLIainna /
3BYUYHHKA,;

TEMA ncxoau NPENNOPYYEHU CAJAPKAJHU / K/bYUYHU IOJMOBU
Ilo 3aBpmeTky Teme yueHuK he OuTH y cramy ma: CAJIPXKAJA
e HaBeJ/le OCHOBHE KapaKTEPUCTHKE 3BYKa; OcHoBe akycTHKe. 1I3BopH 3ByKa (TauKacTH, AUIIOI).
e 00jacHU NPUHIUII IPOCTUPAHa 3BYYHOT Tajaca, KapaxkTepucruke 3ByKa.
e HaBeJle KapaKTEePUCTHYHE [0jaBe NPH IPOCTHPAkbY 3BYHYHOT Ipoctupame 3ByyHOr Tajnaca. KapakrepucTHyHe mojase npu
Tanaca, MpOCTHpamky 3BYYHOT Tanaca (peduiekcuja, nudpaknuja, pedpaxmuja,
Ocrope e 00jacHU I0jaM 9yjHOT OIICera, TPaHUIIEe TyjHOCTH U I'PaHUIe aTIcopIIyja, ...);
Oouna; EnekTpoakyCTHYKO-MEXaHUYKE aHAJIOTH]E.
€JIeKTPOaKyCTHKe

EnextpoaxkycTHUKH ImpeTBapadn: MUKPO(OHH, 3ByUHUIIN U CIyIIAIHULIE.

Kiby4Hu nojMoBH: 3ByUHU Tajlac, €JIEKTPOAKYCTHKA

Penpoaykumja 3Byka

o0jacHM yTHIaj IPOCTOPa Ha PETIPOAYKIH]Y 3BYKa;

o0jacHu 1ojam peBepOepanje;

o0jacHH yJory aKyCTHUKUX pe30HaTopa, aricopdepa u ¢unrapa;
00jacHM MOCTYIaK 03By4YaBama y 3aTBOPEHOM M Ha OTBOPEHOM
IPOCTODY;

o0jacHu CTPYKTYpY 3BYYHE KyTHj€;

oGjacHu nojaM Oyke ¥ HaYMHE 3alUTHTE 0[] OYKe;

00jacHU CTPYKTYpY ayAHO CHCTEMa 32 CHUMAkhE U
PETMPOYKIIN]Y 3BYKa.

AKyCTHKa IpOCTOpHja;

Pe3onaropu, ancopbepu u punrpwy;
O3By4aBame. 3ByUHHYKE KyTH]e;
3amruta ox Oyke;

TexHuke CHIMama U pernpoIyKIyje 3ByKa.

KibyuHu mojMoBH: aKycTrKa mpocTopHja, 3aliTuTa of1 OyKe,
penpoayKIHja 3ByKa

HAIIOMEHA: TIporpam ce peanusyje kao H300pHH PeAMET/TIPOrpaM jeTHOM Y TOKY IIKOJIOBarkha Y YeTBPTOM pa3peny.




4. YIIYTCTBO 3A JUAAKTUYKO-METOAUYKO OCTBAPUBAILE ITIPOI'PAMA U OHEIbUBAILE

IpBHM 4ac y HOBO] ILIKOJICKO] TOAMHYU IIOCBETUTH YIIO3HABAY YUCHUKA Ca IMJbEBUMA U UCXOMMa HACTABE, OJJHOCHO YUeHa, INIAHOM paja U KpUTEPHjyMOM 1 HaUMHUMA
OLICHUBAka, Ka0 M PACIOPEIOM peanm3alyje HacTaBe. [IUCKyTyjTe ca yYeHHIMa O BHXOBHM HCKYyCTBHMA Ha OBY TeMy. IIuTajTe mx mra 3Hajy O 3BYYHHM TajlachuMa U
NPOCTHPamby 3BYKa, OP3MHU NPOCTHPaba 3ByKa, IIyBUM co0ama, Ipary 4yjHOCTH, HUBOY OyKe U CII.

O0mmm HactraBe: TeopHjcKu YacOBU
Mecto peanu3anuje HactaBe: YacoBu ce peanusyjy y YIHOHHUIH
Moaena y rpyne: Onesbeme ce He [eu y rpyne
IIpenopy4yenu 0poj yacoBa o Temama:
e OcHoBe enekTpoakycTuke: 32 yaca Teopuje
e Pemponyxnuja 3Byka: 30 yacoBa Teopuje

ITpu u3paau omnepaTHBHUX IUIAHOBA NOTPEOHO je nedHHUCcaTH AMHAMUKY paja uMajyhu y BUay aa je yueme, kao U GOopMHUpare CTaBOBa U BPEAHOCTH, KOHTHHYHPAaHH
IpoLeC M Ja je pe3yiTaT CBHX aKTHBHOCTH Ha YaCOBMMA PEANN30BAHUX DasIMYUTAM METOICKUM IIPUCTYNOM, KOopHiuhiemeM HH(pOpManuja M3 pa3inuUTHX H3BOpa,
IIpe3eHTOBambEeM Beher Opoja peaTHuX IMpuMepa U y3 akTHBHO ydemrhe yaeHHKa.

HacraBze cazpxaje je HEOIXO0/IHO PEaIM30BaTH KPO3 aHAIU3Y ILITO BUILIE CUTYAalllja U3 PealIHOT )KMBOTa, Kopuctehn caBpeMeHe HacTaBHe MeTo/ie U cpeicTBa. HacraBHe
cajipikaje MpeICTaBJbaTH 3aHUMJBMBHM AoraljajuMa U3 )KMBOTA: Ha MpUMep Kako Op3rHa MpocTHpama 3ByKa yTH4e Ha CHHXPOHHU3AIH]y MUKPO(OHA aKo ce KOHLIEPT OJpKaBa
Ha CTaJHOHY, KaKo ce oapelyje yaabeHOCT IO MecTa Te je yJapro rpoM, Kako 00e30eJUTH ja CeKpeTapya y IIPOCTOPHjU UCTIPe] TUPEKTOPOBE HE Uyje pa3roBOp U3 HETOBe
MIPOCTOpHje, KaKO HAIPaBUTH IPOCTOPH]Y 32 KBAINTETHO CHUMambe My3HUKe HyMepe, Kako oJadpaty onrosapajyhu MHKpoQoH 3a CHUMambe 3ByKa U CIL.

Tpeba HacTojaTH Aa ydeHULH Oy 1y OCHOCOOJEHH 3a: IPOHANAXKEHE, CHCTEMaTH30Bambe 1 Kopuiheme HHbopMalrja U3 pa3IHIUTHX H3BOpa (HIIP. CTPYYHE JIUTEpaType,
HWHTEpHETA, 9acoIuca, yIOeH!Ka, KaTaJora. . .); BU3yellHO ONaXKame, opeleme U ycrocTaBbame Be3a n3Mel)y pasnmuuTux caupikaja (HIIp. TOBE3UBAKE CapKaja MpeIMeTa ca
CBAKOJHEBHUM HCKYCTBOM, CaapskajuMa JpYTUX IMpeaMeTra U Ap.); TAMCKH paj; CaMOIIPOIIEHY COIICTBEHOT 3Hama M HaIpeJoBama; MPE3eHTAIN]y CBOjUX PazoBa M TPYIHUX
mpojekaTa u eUKacHy BU3YeIHy, BepOalHy U IMCaHy KOMYHHUKAIH]y y3, KaJia je To HOTpeGHO, i oaroBapajyhy aprymMeHranyjy.

HacraBHe canpikaje je moKeJbHO H3BOAUTH Kao MCTPaXUBAdy MU MPOjEeKTHY HACTABY Y KOjOj OM YUSHHUIN CaMOCTAJIHO, Y TIapy WU TPYIH PN HA POHAIAKEHY,
CUCTEeMAaTU3aIMjH 1 TIPe3eHTAIjH WH(OpMAaIHja 0 TeMaMa y 0Boj obmacTi. Heke o TeMa 3a CTpaKMBame U MPOjeKaT MOTy Ja Oyy: peain3aliija IpocTopHje Koja ancopoyje
3BYK, HUBOHM 3BYKa M3paxkeHH y dB ca nmpumeprmMa 13 peasHor cBeTa, CHUMAambe 3ByKa M yKIIamame IIyMa U3 CHUMJBEHOI CHI'HAJIA, 4yJIO CIyXa Kao IPHjeMHHUK 3BYKa. ..

Vkonuko je Moryhe y TOKy U3Boljerba HacTaBe AEMOHCTPUPATH [IPOLIEC AUTUTAIHE 00pajie ayJio CHUMAKa M PEHpOAyKIIHje.

Ca y4yeHuimma Tpeda IMCKyTOBaTH 0 MOTYRHM peliemhuMa, Kao U 0 TPEHIOBHMA Y OBOj 00JIacTH.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIElbUBAILE YUEHUKA

@DopMaTHBHO OLICHUBakbeE, Kao0 Moiel npahiea HalpeIoBamba YUCHUKA, C¢ OJJBHja HA CBAKOM 4Yacy M CBakKa aKTUBHOCT je 10o0pa MpHJIMKa 3a MPOLEHY HalpeaoBama 1
naBame noparae nudopmanyje. [Tocturayha y4yeHrka je Mmoryhe BpeHOBAaTH KpO3: aKTHBHOCTH Ha 4Yacy (Tj. POLECY yuera); MOCTaBIbabe MUTAba H/UITH 1aBambe OAr0BOpa
y CKJIa[ly ca KOHTEKCTOM KOjH ce 00jallbhaBa; u3paly HCTPaXXMBAUYKUX ITPOjeKaTa 1 CII.; IPE3eHTOBambE capikaja; moMoh ApyropuMa U3 o/iesbeba y LIHJby CaBla/iaBama IpajyBa
H CIL.

Ha kpajy cBakor 4aca Wil akKTHBHOCTH 00aBE3HO MOXBAIMTH YYEHHKA 3@ OHO LITO j€ MOCTHUrao U AaTH MYy MpEropykKe IuTa jour Tpeda 1a ypaim.

IToTpeOHO je OCMHCIIUTH BHIIE THIIOBA PA3IMYUTHX aKTHBHOCTH ca MPOIYKTHMa Pa3InYUTOr HUBOA CIIOKEHOCTH M YTBPAUTH OYCKUBAHE MCXOJE, a MpeMa HbHUMa U
KPUTEPHjyMe BPEIHOBAbA.

IIpenopyueHe npojeKTHe AKTUBHOCTH*: Y TOKY LIKOJICKE FOAMHE OPraHU30BATH U3pay ABa IPOjeKTHa 3a1aTKa. [[pHIMKOM ITaHupama MPOjeKTHHX 33/1aTaKa BOJUTH pauyyHa
o ciaenehem:

®  YUCHHKE MOZICJIUTH Y Make TUMOBE;

® yjeIHOM THUMY je A0 4 yUeHUKa,;




¢dopmuparn oxrosapajyhu 6poj Tema MpojeKTHHX 3a/1aTaka Haclpam Opoja THMOBA;

OpraHn30BaTH UCTPKMBAYKU paJi yUCHHKA HA TEMY MPOjEeKTHOT 3ajaTaka, a IpeMa npernopykama 3a peajin3anujy HalpeJHuX TEXHUKA ydera U IPOjeKTHE HAaCTaBe;
y4YEHHIMMa JIaTH 0BOJHHO BPEMEHa J1a 00pajie TeMy IPOjeKTHOT 33/1aTKa;

y OIEpaTUBHOM IUIaHy pajia NpeIBUACTH OAroBapajyhin Opoj yacoBa 3a MPE3eHTOBAbE MPOjEeKTHUX 3aJaTaka, IPUMEHOM CaBPEMEHHX METO/a HAIPEIHOT yuema U
MYJITHME/INjaiHe OIpeMe;

*[IporpamMoM mpeaMeTa IMPErnopydeHo je Ja MpojeKTHH 3aJaly OyMy y BE3H ca TeMaMa, aJld HACTaBHUK MOJXKE y Capajibu ca yIeHHIMMA n3abpaTh 1 HeKe ApyTre TeMe
KOje Cy y B€3H ca L[1JbeBUMA IIpeIMeTa.
OuemMBame yueHHKa ce 0J1BHja y ckiany ca IIpaBmitHiKOM 0 onemuBamy. [IoTpeOHO je Ha MOYeTKy IKOJICKE TOJIMHE YTBPIAUTH KPUTEPHjyMe 32 OLehUBamke (y CKIaLy
ca [IpaBUITHHKOM O OIlEHHBambY ), IPBEHCTBEHO 32 CYMAaTHBHO OLIEHHUBAE U Ca BbUMAa YIO3HATH ydeHHKe. CyMaTHBHO OICHHBAMKE C€ MOXKE H3BPIIUTH Ha OCHOBY (hOopMaTHBHOT
OLICHUBAbA, PEIIeha IIPOjeKTHOT 3a/jaTKa, OCTBAPHBAabha HCXo/a U ciI. HaunH yTBphuBama cymMaTHBHE OIeHE YCKIQAUTH Ca HHAWBHIYATHHM OCOOMHAMA yIEeHHKA.



Ha3sus npeamera: HITAMITAHE ITJIOYE

1. OCTBAPUBAIbA OBPA30BHO-BACIIMTHOI' PAJIA - OBJIMLIUA U TPAJAILE

HACTABA
PA3PE]] IMPAKCA YKYITHO

Teopujcka HacTaBa Bexoe [Ipaktnuna HactaBa | HactaBa y 6moky

/v - - 2 - - 68/62

HanomeHa: y Tabenu je npukasaH FOJUIILY (POHJ 4acoBa 3a CBaKH OOJIHMK pajia

2. INJbEBU YUEA:
— OcnocobibaBarme yUCHHKa 3a IPOjEKTOBabE, H3pay, IyLITalke Y pajl, HCIUTHBAbE U OTKIIabhathe KBapoBa Ha IITaMIIAHUM I1JI04YaMma;
— OcmocobspaBame yUeHHKA 32 H300p MOTPeOHUX KOMIIOHEHATA 3a U3pady MPOjeKTa ITaMIIaHe IJI04Ye Ha OCHOBY €JIEKTPHYHE IIeMe MMOMOhy Kartaiora;
— OcmnocobJpaBame yUeHHKa 32 H3paly MITaMIaHuX mwioda y SMD texHonoruju;
— OcnocobibaBame YUeHHKA 3a paJi ca HHCTPYMEHTHMA 32 HCIIUTHBAha KOMIIOHEHATa M Be3a Ha IITaMIIaHHM IUI0YaMa.

3. HA3UB U TPAJAIBE MO YJIA IIPEJJIMETA

Paspen: Tpehu/yeTBpTH
Pen.6p HA3UB MO VJIA Tpajame Moxyna (4acoBn)
1 IIpojekToBame LITAMIIAHE IUIOYE 44/40
2 IlocTynak uspane U UCIUTHUBabA UCIPABHOCTHU IITAMIIAHE IIOYE 24/22




4. HABUBU MOAYJA, UCXOIHU YUEBA, IPEIIOPYYEHU CAJPKAJU U K/IbYYHHU ITOJMOBHU CAJIPKAJA

HA3UB MOJAYJIA

nucxoam
[o 3aBpmeTKy MoayJia yueHHUK he OUTH y cTamy aa:

MPEIIOPYYEHM CAJIP)KAJ / KJbYYHU IOJMOBH
CAIPYKAJA

IIpojexToBame mITAMIAHE IUIOYE

00jacHHU pa3nuKy u3Mel)y MacCHBHUX U aKTUBHHUX
SJICKTPOHCKUX KOMIIOHEHTH;
IIperno3Haje CUMOO0IIe eIeKTPOHCKUX KOMIOHEHTH;

® HABEJIC KAPAKTEPUCTHUKE CIICKTPOHCKUX KOMIIOHEHTH,

aHaJIn3upa €JICMEHTC U BE€3C Y CJIICKTPUYHUM LIEMaMa
CJIEKTPOHCKHUX KOJIa;

® KOPHCTH KaTaJIore 3a €JICKTPOHCKE KOMIIOHEHTE,

ypanu creruduKanyjy noTpeOHIX KOMIIOHSHTH U3
KaTaJora Ha OCHOBY JIaT€ CJIICKTPUYHE LIEME;

EnekTpoHcKe KOMIIOHEHTE - TAaCUBHE U aKTUBHE (BpcTe, CUMOO0IIN
U KapaKTEPUCTHKE);

EnextpudHe memMe eIEKTPOHCKUX KOJIA;

Karano3u 3a eIleKTpOHCKE KOMIIOHEHTE;

N360p moTpeOHUX KOMIIOHEHATa HA OCHOBY €JIEKTPUYHE LIEMe
nomohy katanora;

AnnukatuBHM cOQTBEp 3a MPOjEeKTOBAME IITAMIIAHHUX UI0YA.

K/byuHH NojMOBH: eNEKTpHUYHA IIeMa, COPTBEP 3a IPOjeKTOBABE

M3paJii POjEeKTHHU 3a/aTaK.

e KOPHUCTH CO(TBEp 3a NPOjeKTOBAKE IITAMIIAHHUX II04a;

e KpeHpa ONTHMAIHO pellIee NPOjeKTa ITaMIIaHe III0Ye;

e U3paju NMPOjeKTHH 3a/1aTaK.

e OMUIIE TEXHOJOMIKU MTOCTYIIAK U3pajie MTaMIIaHe [lepTunakc moya 3a u3pagy IITaMIaHe ILUIOYE;
TI0Ye; TeXHOIOIKY NOCTyNAaK U3paje MTaMIaHuX II0Ya;

e o0jacHu kapakTepuctuke SMD xomnoneTn Ha SMD TexHOJIOTHja U TIPOLIEC CePHjCKe TPOU3BOJIIHE;
IITaMIIaHUM TUI0YaMa; Haunnn ncnnTrBama HCIPABHOCTH BE3a HA IUTAMITAHO] MJIOYH;

IHocTynak uzpajae 1 HCHHTHBAKbA e o0jacHu npakTuuHy npuMery SMD kommoneTn Ha IMoctynmak nemibema U IpUOOP 3a JIEMIBEHHE U OIEMIbUBAHE
HCNPABHOCTH LITAMIIaHe II0OYe LITaMIIaHUM IJI04aMa; KOMIIOHEHATa Ha LITaMIIaHO] TUIOYH;

e peanu3yje MOCTYIaK JIEMJbEHa EIEKTPOHCKUX HucTpyMeHTH 3a HCIMTHBAaKk-a KOMIIOHEHATa U BE3a Ha
KOMITOHEHTH Ha IITaMIIaHOj IUIOYH y CKJIALy ca MITaMIIAaHUM IUT09aMa (YHHBEpP3aJIHH HHCTPYMEHTH, CUTHATT
MIPONMCAHUM KOpaluMa; TeHepaTop, OCIMIOCKOII, H3BOPH Hallajara) U 0XKUBJhaBarhe

e HaIpaBH IITAMIAHY IUIOYY Ha OCHOBY IPOjEKTa; IITaMIIaHe TIoYe.

e CIIMTa MCIPABHOCT Be€3a Ha MITAMIAHO] TJI0YH;

e KOPHCTH CTPYYHY TEPMHHOJIOTH]Y Y OBOj 001acTy; Kbyunu nojmosun: Ileprunakc mioda, SMD TexHom0THja,

e NPMMEHH MepE 3alUTUTE Ha Pajy; JIEMJbEHE

HAIIOMEHA: IIporpam ce peanusyje kao H300pHH IPEAMET/TIPOrPaM jeTHOM Y TOKY LIKOJIOBamka y TpeheM miu y 4eTBpTOM paspeny.

4. YIIYTCTBO 3A JUAAKTUYKO-METOAUYKO OCTBAPUBAILE [TIPOI'PAMA U OHEIbUBAILE

O0aunu Hacrase: [IpakTnyHa HacTaBa.
Mecto peann3anmje HacTaBe: YacoBu ce peansyjy y KaOUHeTy
opena y rpyne: Onessemne ce Aenu y rpyme
IIpenopy4yenu 0poj yacoBa Mo TeMama:
. IpojexToBame mTammane wiode: 44/40 yacoBa MpaKTHYHE HACTABE
] [Toctynak u3pajie 1 UCITUTHBAKA UCITPABHOCTH IITaMITaHe TuIoue : 24/22 yaca npakTHYHe HACTaBe



Ipu peanuzauuju npeaMera ydeHHWIMMa je HEONMXOJHO AaTh oxarosapajyha Teopujcka ymyTCTBa M MOACETHTH MX Ha cajapxkaje koje cy mnponasmwid kpo3d OET,
SJICKTPOHUKY M IPAKTHYHY HACTaBY y MPBOM pa3peny. [Ipunpema 3a u3paiy mraMnaHe miode MoXke Ce peain30BaTH y HEKOM o1 codTBepa 3a POjeTOBamke ITAMIIAHHUX IJI04a
1 M3BOJM C€ y PauyHApCKOM KaOHWHETy. Y 3aBUCHOCTH OJf MOI'yhHOCTH KOPHCTHTH HEKH OJ HOBHjUX COTBEpa 3a MPOjeKTOBAE IITAMIIAHKX ILI0YA.

[IpunukoMm penazanje HacTaBe KOl yYCHHKA Pa3BHjaTH CBECT Jla YCIEUIHO YIPaBJbajy MPOLECOM yuema, yHampelyjy cBojy kKapujepy W KOMIIETCHIIHje Ha OCHOBY
COIICTBEHOT' MCKYCTBa, Capajme ca Kojierama H Ipahema HHOBaIMja y 00JacTH TEIeKOMYHHKalHja, Ja HMCI0JbaBajy MHULIMJaTUBHOCT M HPEIy3UMJBUBOCT y pamy, 1a
UCIOJbaBajy Jby0a3HOCT, KOMYHUKATHBHOCT, HEHAMETJBUBOCT U ()ICKCHOMIHOCT Y OJHOCY IIpeMa capaJHULUMA, Haape)eHnMa U KJIMjeHTHMa, J1a TPOMOBUIY BPEAHOCTH
capajilbe y Mpoh)eCHOHATHOM H )KHUBOTHOM OKDYIKEHbY U JONPUHOCE KYJITYPH yBakaBarba U capajibe, J1a UCI0JbaBajy OJrOBOPaH OJHOC MpeMa 3/1paBJby U 3aLTUTH OKOJIMHE
1 CIIPEMHH Cy J1a c€ Ha TOM I10JbY aHTaXy]y M Jla HHTEpIpeTUpajy Baxkehe perynaTopHe akTe y Be3U ca 3alITUTOM JKUBOTHE CPEIHE.

IIpenopyyeHe npojekTHe aKTHMBHOCTH*: Y TOKy LIKOJICKE I'OJMHE OPraHU30BAaTH WU3paly NMPOjEeKTHOr 3aJlaTka M3paje INTaMIIaHe IIodye Ipema oApeheHUM 3aXTeBHMa.
TIpHIMKOM IUIaHUPakha MPOjEKTHOT 3aJaTaka BOAUTHU padyHa o cieachem:

e  yYEHHKE ITOJICIIUTH Y Marke TUMOBE;
y jeHOM TUMY je 10 4 yueHHKa,
(dhopmuparu oarosapajyhu 0poj MmpojeKTHHX 3afaTaka HacmpaMm Opoja THMOBA;
OpraHM30BaTH HCTPAKMBAYKHU paJl yICHHKA Ha TEMY IPOjEeKTHOT 3ajiaTaka, a IpeMa nperopykama 3a peasin3anijy HalpeJHIX TeXHUKA ydemha U IPOjeKTHE HACTaBe;
YUSHHUIIMMa JaTH J0BOJBHO BpEeMeHa J1a 00pajie TeMy MPOjeKTHOT 3a/1aTKa;
y OIEpaTHBHOM IUIaHy paja MpeIBHICTH OAroBapajyhu Opoj yacoBa 3a Mpe3eHTOBAaWmE MPOjEKTHOT 3a7aTaka, MIPUMEHOM CaBPEMEHHUX METO/a HAlPEIHOT Y4ema U
MYJITHME/NjaHe OTIpeMe;

*[IporpamMoM IpeaMeTa NpernopyyeHo je Aa MPOjeKTHH 3aiaTak Oy/ie y Be3H ca TeMaMa. alld HACTABHUK MOXE Y Capajiibi ca y4eHHIIMMa U3a0paTH U HeKe Jpyre TemMe
KOje Cy Y Be3H ca LHJbEBUMA [IPeIMETa.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHHKA

BpenHOBambe OCTBAPEHOCTH MCXO/1a BPIIUTH Kpo3 npahiemhe 0CTBAPEHOCTH HCX0/1a, TIPOBEPY CTEYCHHX MPAKTUYHHUX BEIITHHA M CAMOCTAIHH IPAKTUYHH Pa/l.

@dopMaTHBHO OlLCHHBaKE, KA0 MOJeN Npahema HalpeoBama YUCHUKA, CE OJIBUja HA CBAKOM 4acy M CBAaKa aKTHBHOCT je I00pa MPHIIMKA 33 NPOLEHY HalpenoBama u
naBame nosparHe nudopmanuje. [Tocturayha y4yeHuka je Mmoryhe BpeAHOBAaTH KpO3: aKTHBHOCTH Ha 4yacy (Tj. IPOLECY yuera); OCTAaBIbabe MUTAaba H/UITH 1aBakbe OAr0BOpa
y CKJIaqy ca KOHTEKCTOM KOjU ce ofjalrmaBa; M3pajay HpojekaTa IITaMIaHe IUIoYe; MpoBepy MPaKTHYHHX BEIITHHA, npaheme nocturHyha ucxozma, nomoh OpyroBuMa H3
0/IeJbEha Y LIMJbY CaBJIalaBamba IPajiiBa U CIl.

IIpoBepy cTeyeHUX NMPAKTHYHMX BEIITHHA OPraHW30BATH MOCIE OoApeleHHX IerHa, HEKOJIMKO IyTa y TOKY IIKOJICKe roxune. Tpeba BpeqHOBATH MOCTYIAK M3paje
HpOjeKTa ITaMIIaHe IIoye, U3pajay ITaMIIaHe II0Ye ¥ TECTUPae HCIPABHOCTH ITAMIIaHE IIJI0YE.

[IpnmkoMm mpoBepe NPakTHYHMX BENITHHA YYEHHK AeMOHCTpHpa Kopumtheme codpTBepa, anaTa, HHCTpyMEeHaTa, IPOIece JIEMJbEHha, IIPOoLiece Mepemba.

IocebHy maxkmy oOpaTuTe Ha YacOBMMAa Ha KOjUMAa Ce MPE3eHTYjy MPOjEeKTHU 3aJalld, BPEIHYjTe aKTHBHOCT YYCHHKA KOjU IOCTaBJbajy NMUTakha W aHAIUTHYKH

pasroBapajy.

Ha kpajy cBakor gaca mim akTHBHOCTH 00aBE3HO ITOXBAINTH YIEHHKA 3a OHO IITO je IIOCTHIAa0 U JaTH My IIperopyKe IiTa jour Tpeba aa ypaau.

[ToTpe6GHO je OCMUCIIUTH BUIIE TUIIOBA PA3IMUYUTHX aKTHBHOCTH Ca IPOAYKTUMA Pa3IMIUTOT HUBOA CIIOKEHOCTH U YTBPANUTH OUYCKHBAaHE HCXO/IE, a IPeMa IIMa U KpUTepHjyMe
BPEIIHOBAMA.

OnemrBamke yUCHHKA Ce OJ[BUja y CKiIany ca [IpaBMiiHKOM O oremuBamy. [10TpeOHO je Ha MOYeTKy IIKOJICKE TOAWHE YTBPAUTH KPUTEPUjyMe 3a OllelhUBame (Y CKIamry
ca [IpaBUITHHKOM O OLEH-HBaKY), IPBEHCTBEHO 32 CyMaTHBHO OLICHUBAME M Ca IhHMa YIIO3HATH yueHnKe. CyMaTHBHO OLICHUBAE Ce MOXKE U3BPIIUTH Ha OCHOBY ITOJaTaKa
HPHUKYIUbEHUX (OPMATUBHUM OLICHUBABEM, Pe3yJITaTa/pelniemha coQTBEPCKOr pelleha 32 U3paay ITamnane miode. HauuH yTBphuBama cymaTHBHE OLiEHE YCKIAJIHUTH ca
HHJMBHIYaJIHUM OCOOMHAMA YUCHUKA.



