HACTABHMU IIJIAH U ITPOT'PAM 3A TUMHA3NJY
3A YYEHUKE CA IOCEBHUM CITIOCOBHOCTHUMA
3A PAYYHAPCTBO U UTHOOPMATHUKY

HIUJ/BEBU OBPA3OBAIbA U BACIIUTABA 3A THMHA3UJY
3A YYEHUKE CA NIOCEBHUM CIIOCOBHOCTHUMA
3A PAYYHAPCTBO U HTHOOPMATHUKY

Lnp oOpa3oBama 1 BacIUTamka 32 THMHA3M]y 32 YUYEHHKE ca I0-
CeOHUM CIIOCOOHOCTHMA 32 padyyHApCTBO M MHYOPMATHKY je Ja ce Imy-
TeM cTHlaba QYHKIMOHAJIHUX 3Harba, OBlIa[aBamba BEIITHHAMA, (Gop-
MHpama CTaBOBa M BPEJHOCTH, Y OKBUPY INpeABHN)EHHX HACTaBHUX
npeamera, 0oe30eu:

— IyH HMHTEJEKTYaJHH, eMOLMOHAIHH, COLMjAIHH, MOPAIHH U
(Gu3MYKK pa3Boj YUEHHMKA y CKIIaQy Ca HBHXOBHUM CIIOCOOHOCTUMA, IIO-
Tpebama, HHTepeCOBabUMa;

— CTHILaFbC 3Haba, OBJIA/IABAGE BEIITHHAMA U ()OPMUpaAbE Bpe/l-
HOCHHUX CTaBOBa KOjH JONMPUHOCE Pa3Bojy HMHYOPMATHUKE MUCMEHOCTH
HEOIIXO/JHE 32 JIaJbe IIKOJIOBAE, JKMBOT U Pajl y CABPEMEHOM JPYIITBY;

— yHanpehuBame je3nuKe, yMETHHUYKE, KyITypHE, HaydHE, TeX-
HUYKE M MareMaTHyke IMHCMEHOCTH, LITO je HEOIXOAHO 3a HacTaBak
oOpasoBama 1 Mpo(eCHOHAIHHU Pa3Boj;

— MOAPUIKA Pa3Bojy MehynmpeaMeTHIX KOMIIETEHIIH]a.

MehynpenmerHe komreTeHIuje 00e30el)yjy ydeHuMa ycnenrHo
CHAJIQ)KEHE Y CBAKOJIHEBHOM JKMBOTY U paiy. OHe cy pe3ynTar BeJIHKor
0Opoja aKTUBHOCTH KOj€ C€ OCTBapyjy Y CBUM HACTaBHHM IpeIMEeTUMA U
TOKOM II€JIOKYITHOT THMHA3HjCKOT IIIKOJIOBaka. 3a IbUXOB Pa3Boj BAYKHN
cy He caMo cazipkaju Beh u MeToze KojuMa ce oHe IpoydaBajy — Tpeba-
110 OM J1a IOMUHUPAjy UCTPAKUBAYKE U HHTEPAKTUBHE METOIE, pediek-
cHja, KPUTUYKO MUIILBEHHE, KOOIIEPATHBHO YUCH:E U Jpyre MeTo/e Koje
jadajy ydemhe y4eHHKa y 00pa30BHO-BACTIUTHOM IPOIIECY.

KomnereHuuja koMyHUKaNMje HA CPIICKOM (MJIH MaTepeM) je3HKy

VYdeHuk je y cTamy J1a pa3ymMe, KOpUCTH U KPUTHIKH Pa3MHUIILbA O
njejama, YnmbeHUIaMa, ocehaluMa i CTaBOBHMA KOj€ H3pakaBajy apy-
I'l Ha CPICKOM (MaTepmeM) je3HKy y YCMEHOM M HMHCaHOM OOJIUKY. Y
CTamy je Jla U3pa3u M TyMadH COIICTBEHE MUCIH, CTaBOBE, ocehama y
YCMEHOM U MHCAaHOM OOJIMKY Ha CPIICKOM (MaTepHEM) je3HKy. Y YCHUK
KOPUCTH CPICKH (MaTepmH) je3UK Jia O yuecTBOBAO y Pa3zIM4UTUM
JPYIITBEHUM U KyITYPHUM CHTyalHjamMa Ha IPUMEPEH, KOHCTPYKTH-
BaH M KpeaTUBaH HaYMH.

KomnereHnuja KOMyHHKAIHje HA CTPAHOM je3UKY

VueHuk je y cramy a pasyme, KOPUCTH W KPUTHIKH Pa3MHIILIBa O
njejama, YnmbeHnIama, ocehamMa U CTaBOBUMA KOje U3pakaBajy apy-
T'M Ha CTPAHOM jE€3MKYy Y YCMEHOM M IMCAHOM OOJIHKY. Y cTamy je na
M3pasu M TyMadW COICTBEHE MHCIH, CTaBOBe, ocehama y YCMEHOM |
[HCAHOM OOJIMKY Ha CTPAHOM jE€3UKY. YUCHHK KOPUCTH CTPaHH je3UK J1a
O y4eCcTBOBAO Y Pa3IHUUTHM APYIITBEHUM H KyITYPHUM CHUTyallHjamMa
Ha MPUMEpPeH, KOHCTPYKTUBAH M KPeaTHBaH Ha4HH.

HNudopmaTuuka KoMneTeHIuja

VY4YeHNK KOMIETEHTHO M KPHUTHYKM KOPUCTH TEXHOJOTHje WH-
(opManMOHOT PYLITBA y PA3HOBPCHUM CHTyallHjaMa W aKTHBHOCTH-
Ma Ja OM OCTBapHO JINYHE I[HJbEBE U AaKTUBHOCTH, KOHCTPYKTHBHO U
MIPOMHIIUBEHO yIEeCTBOBAO Y JKUBOTY 3ajenuuiie. Ha ajexBaTan HaunH
KOPHCTH TPEAHOCTH padyHapa W JIPYIITBCHUX MpEkKa y YAPYKHBamby
ca JIpyruMa ¥ IOKpeTamy aKkiuja Yuju je [UJb IUPeHe KOPUCHUX MH-
(dopmarmja WM npyxame ITOMONN ¥ MOJpIIKEe OHUMA KOjUMa je TO TI0-
TpebHo, rpagehu nmpu ToMe MpaBHIHE CTaBOBe NpemMa Kopuiihemy pa-
4yHapa, 0e3 310ynoTpebe U IpeTepuBama Koje yrpoxasa (GU3MUKO U
MEHTAJIHO 37paBJbe.

MaremaTH4Ka KOMIETEHIHja

V4YeHuK je y CTamy Jia KOPUCTH, ONUIIE ¥ 00jaCHU MaTeMaTHIKe
MOjMOBE U MPOLIEYPE, IPEIABU/IH M0jaBe, JOHOCH MATEMATHIKH 3aCHO-
BaHE OJUTYKe U pelliaBa npodiieMe y pa3inyuTUM CUTyanujaMa. Y YeHHK
MOXe JIa HIACHTH(HKY]e ¥ pasyMe YIOTy KOjy MaTeMaTHKa HMa y CaBpe-
MEHOM JKHBOTY M AKTHBHO, KOHCTPYKTHBHO M KPUTHYKH y4ECTBYje y
JKUBOTY 3aj€IHUIIC U JOTIPUHOCH BEHOM Pa3Bojy.

WORYGB-sjmHoM0mKA KOMITETEeHIIHja

VueHHK je y cTamy Jla KOPHCTH M NPHMEYje 3HAHbE U HaydHe
MeTozie TIpH NPEeIo3HaBamky HayYHUX Hpobiema, (GopMylHIIe HaydHa
ofjalberba 0jaBa U N3BOM HAa YHIbCHHIAMA 3aCHOBAHE 3aKJbYYKE O
HAy4HO PEJICBAHTHUM IHUTAalbMMa. YUCHUK pa3yMe HayKy Kao Haj3Ha-
YajHUjU OOJIMK JBYACKOT Ca3Hama ¥ JENATHOCTH 3a pa3Boj APYIITBA,
Moceyje CBeCT 0 HaYMHMMA Ha KOjH HayKa M TEXHOJOTHja OOIUKY]y
JKHBOT Y CaBPEMEHOM JIPYIITBY U pa3yMe KOJUKO je Ba)KHO MMAaTH OJi-
TOBOpPAH OHOC MpeMa yrnoTpeOu Hay4YHUX AOCTUTHyha 3a JaHamme n
Oynyhe reneparnmje.

KomnereHnuuja 3a pemaBame npodjiema

VYueHnk je y cramy Ja NMpeno3Ha, pa3ymMe W peld IpooieMcke
CUTyalldje y KOjUMa pelliermhe HHje BHIJBMBO Ha MPBHU IOTNEN, KOPH-
ctehn 3Hamba M BELITUHE CTEUCHE U3 PAa3IMYUTHX NpeaMera. Peinasa-
Be IpobiieMa MojpasyMeBa U CIPEMHOCT YYCHHKA Jla Ce aHT'axyje U
KOHCTPYKTHBHO M HPOMHIIJBEHO JIONPHHECE pellaBary mpodieMa ca
KOjHMa ce CyouaBa 3ajelHHIa KOjoj Mpuraza.

Komnerennuja 3a yueme

Ocnamajyhu ce Ha mpeTxopHa 3HaWBa M MCKYCTBA, YUCHHK je y
CTamy Jla OpraHu3yje y4ere, CaMOCTAlHO WJIM y IpyNH, Ha eduka-
CaH Ha4YMH U Yy CKJIajy ca CONCTBEHMM I0Tpedama. YUEHHK je cBecTaH
HauMHA Ha KOjH y4H M PACIONIOKHUBUX PECypca 3a ydewe (Kibure, nH-
TEpHET, Apyre ocode, UTH.), MOTHBHCAH j€ /1a Y9H, MOXE Ja yIpaBJba
HPOIIECOM yuetba H TPEeBa3UIIa3n TELIKOhe ca KojuMa ce CyodaBa TOKOM
yuema.

KomnereHnnuja 3a 01ropopaH oiHOC IpeMa 31paBJby

VYueHuK je CBeCTaH KpaTKOPOUHHX M AyTOPOYHHUX, MOCIIEIUIIA 110~
Hallamka Koje yrpoxasa (pU3MIKo M MEHTAIHO 3paBJbe 0cole, IMa H3-
rpaleHe 3apaBe )KUBOTHE CTHJIOBE U CIIPEMaH je J1a ce TOHaIla y CKJa-
Iy ca BbuMa.

KoMmnereHnuja 3a ynpasjbame COICTBEHUM IOHAIIAKEM
U CIIPEMHOCT 32 aKLHjy

VueHHK je y cramy Ja uiaeje nperoun y akuujy. To noapasymena
KPUTHYKO MHIILJBCHE, KPEATUBHOCT, HHOBATHBHOCT U MPEY3UMAke PH-
3MKa, Ka0 ¥ CIIOCOOHOCT INIAaHUPamka U yIpaBibamka akTuBHOUIhY, 610
CaMOCTaJIHO WJIM Y OKBHPY THUMA, Paid OCTBApEH:A IUJbEBA. YUEHUK
pa3yMe KOHTEKCT y KOME C€ OJ[BHjajy aKTUBHOCTH, YME Jia C€ yCKIIaaH
ca MM M HCKOPUCTH MOTyhHOCTH KOje ce Hy/e.

Conmjanna koMIeTeHIMja (capaama, THAMCKH paj)

OBa BpcTa KOMIIETeHIMje oMoryhaBa y4eHUIMMa Jia 1eJI0TBOPHO
U KOHCTPYKTHBHO YUYECTBYjy y JPYIITBEHOM >KHBOTY, HEyrpoxanajyhn
uHTepece, norpebde, ocehama 1 npasa APyrux, YMMe ce jada ApyIITBe-
Ha koxe3uja y CpOuju. YueHuk yme ia capaljyje 1 THMCKHU pajy Ha pe-
IaBarby Pa3IUYUTHX MpoOieMa KOjU Cy Of 3Hauyaja 3a Hera M LInpy
JIPYIITBEHY 3ajCeTHHILY.

I'pahancka koMIeTeHIMja 32 :KMBOT Y JeMOKPATCKOM JPYIITBY

Y4eHHK pasymMe OCHOBHE IIOjMOBE, MHCTHTYLHje, MPOLEIype,
IPHUHIMIIE U BPEJHOCTH JEMOKPATCKOI JPYIITBA, CBECTAH je MecTa M
ynore rpahaHuHa 3a pa3Boj U OAPXKAHbE JIEMOKPATCKOI JPYIITBA, Pa3-
yMe HM3a30Be ca KOjiMa ce CyodaBa CaBpPEeMEHO JIPYIITBO U JpyKaBa U
CIIpeMaH je Ja aKTHBHO M KOHCTPYKTHBHO YUYECTBYje y Pa3INIUTUM
cdepama ApyHITBEHOT KUBOTA.

Kyntypna komnerenuuja

VueHnk pasyme 3Hauaj KOju KyATypa UMa 3a pa3Boj U MPOCIHepH-
TET TOje/IMHIIA U APYIITBA, y CTakbY j€ Jla HHTEPIPETHPa KyITypHA Jie-
JIa Y MOBEXE UX Ca CBOJUM JIMYHMM HCKYCTBOM Jia OM Ta OCMHCIHO U
oborarno. Y4eHHK pa3yMe 3Hauyaj KpeaTUBHOT M3pakaBarba ujieja, MU-
cim, ocehama y pasnuuInTHM MeaujuMma (My3HKa, n3Bohauke yMeTHO-
CTH, KEbHJKEBHOCT U BU3YEJIHE YMETHOCTH).

Komnerennuja 3a onp:xuBH pa3Boj

VYeHHK nMa CBECT Ja 3310BOJBEH-C IIOTPeda CaallbUIe HE CMe
na yrposu MoryhHoct Oynyhux reHeparuja a 3a10BOJbe CBOje HOTpe-
6e, CBECTaH je BA)KHOCTU OYyBarba JKUBOTHE OKOJIMHE, U CIPEMaH je 1a
Ce aHraxyje Ha KOHCTPYKTHBAH H KPEaTHBAH HAYUH Y OUyBakby JKUBOT-
HE OKOJIMHE KPO3 CaMOCTAIIHY aKTHBHOCT ¥ YKJbYUUBAE y PA3IHIUTE
JIPYIITBEHE aKIHje.



HACTABHMU IUVIAH 3A T'HMHA3HJY 3A YYUEHUKE CA ITOCEBHUM CITOCOBHOCTHMA 3A PAYYHAPCTBO U

HHOOPMATHUKY
1 PA3PE/L 11 PA3PE]L 111 PA3PE]L IV PA3PE]L YKYITHO
HeJeLHO FoAHIILE Hede/LHO TOAHILH€ HeAe/bHO roaHIIH¢ HeldebHO rogHibe roaniibe

T|B| T B é":{(]‘h{ T|B| T |B gs:{cu.‘y T|B| T B gs:fu.: T|B|T| B lﬁ":{t}h: T | B ;}":[(;l\‘\ z
SR e 26| 4 [936 | 144 | 30 |26 | 4 | 936 [144| 30 | 22| 8 | 770 | 280 | 60 | 24| 6 |744| 186 | 60 |3386| 754 | 180 4320

1. | Cpricku je3HK U KiHKEBHOCT 4 144 3 108 3 105 4 124 481 481
1.1 je3HK 1 KibikeBHOCT | 4 144 3 108 3 105 4 124 481 481
2. |Cpncku kao Hematepibu jesui* 2 72 2 72 2 70 2 62 276 276
3. |CrpaHu je3uk 2 72 2 72 2 70 2 62 276 276
4,  |HMcrtopnja 2 72 2 72 144 144
5. |leorpadmja 2 72 2 72 144 144
6. |My3uuka KynTypa 1 36 36 36
7. |Pusuka 2 72 3 108 3 105 4 124 409 409
8. |Xemuja 2 42 2 72 144 144
9. |Pu3HIKO BacTIHTambe 2 72 2 72 2 70 2 62 276 276
10. |Maremaruka 5 180 5 180 5 175 5 155 690 690

11. |MckpeTHa MaTeMaTHKa 2 72 72 72
12. |Buonoruja 3 105 3 93 198 198

13. |Tlcuxonoruja 2 70 70 70

14. |JlukoBHA KynTYpa 1 35 35 83

15. |Counonoruja ca npasuma rpafaHa 2 62 62 62

16. |Dunozoduja 2 62 62 62
17. [[Ipumena pauyHapa L1236 ] 72 2 72 2 70 36 | 214 250
18. |[Tporpamupame 1236721301 ]2)|36|72]| 30 2 70 | 30 72 | 214 | 90 | 376




19. |PauyHapcku cucTeMu 2 72 72 2
20. OnepaTHBHHU CUCTEMH M 7 7 7
pauyHapcKe Mpeke
o T i ¢ i 2135 70 | 30 35| 70 | 30 [ 135
nporpamMupare
22. |base noparaka 2 70 2 62 | 30 132| 30 | 162
23. |llporpamcke napaaurme 2 62 | 30 62 | 30 | 92
24, |Be0b nporpamupatse 2 62 62 62
II: U3BOPHU HACTABHH
MPEJMETH 1 36 36 35 31 138 138
1 I'pahancko Bacnurame / Bepcka | 36 36 35 31 138 138
HacTapa
VKYITHO 1T 31 1146 31 1146 31 1145 31 1021 4458

E3
HamomeHa: 3a YUCHHKE KOjH HACTABY CJIVIIAJY HA MATEPILEM je3HKY HALMOHAIHE MAlbHHE




OCTAJIM OBABE3HU OBJIMLI OBPA3OBHO-BACITMTHOI" PAZJIA TOKOM IIKOJICKE 'OJIMHE

ITPBU PA3PE]]

JIPYTU PA3PE]]

TPETH PASPE/]

YETBPTU PA3PE]]

YKYITHO

Yac 071e/bEHCKOT CTapelHe 72 yaca

72 qaca

70 yacosa

62 yaca

276 yacoBa

Jonaruu pajg * 710 30 yacosa

110 30 yacoBa

710 30 yacoa

710 30 yacosa

J10 120 yacosa

JlomyHcku pax * 110 30 yacoBa

110 30 yacosa

110 30 yacoBa

710 30 yacosa

1o 120 gacosa

IMpunpemun pag * 110 30 acosa

110 30 gacosa

110 30 yacosa

110 30 yacosa

10 120 gacosa

*  Peanmsyjy ce 1o norpeou

DAKVIITATUBHU OBJIMII OBPA3BOBHO-BACITUTHOI" PAJIA TOKOM HIKOJICKE 'OAWHE T10 PABPEJIUMA

1 PA3PE]]
qacoBa

11 PA3PE]]
qgacoBa

111 PA3BPE]]
yacopa

IV PA3PE]L
qacoBa

Exckyp3uja

110 3 naHa

10 5 naHa

10 5 HACTAaBHUX JlaHa

JI0 5 HACTaBHHX JIaHa

Jesuk JIpyTOT HAapo/Ja UJIM HAIIMOHAJIHE MAalbUHE Ca €JIEMEHTUMA HALIMOHAJIHE KYJITYpE

2 yaca HeIeJbHO

JIpyru cTpaHu je3ux

2 yaca He/IeJbHO

Jpyru npeamern”

1-2 yaca HeznesbHO

CrBapaJiauke  cJI000/iHE aKTHBHOCTH yUCHHKA (X0, CEKIHje H IPYTo)

30—60 yacoBa rofiIIkE

leyLUTBCHe AKTUBHOCTH — YYCHHUYKH MMAPIIAMEHT, YYCHHYKE 3aJIpyTe

15-30 yacoBa roaumme

KyntypHa u jaBHa 1eaTHOCT ImIKoIe

2 pajHa 1aHa

* v CKJIay ca 4JlaHOM 76 3akoHa 0 OCHOBaMa CHCTEMa 06paaoBaH>a M BacluTama

OCTBAPHBAKE HACTABHOI TIJTAHA U TTPOI'PAMA

1. Panne Henesbe

1 PABPE]] 11 PABPE]] 111 PASPE]T IV PABPE/]]
PazpenHo-uacoBHa HacTaBa 36 36 35 31
Hacraga y 6ioxy 1 1 2 2
ObaBe3He BaHHACTABHE aKTHBHOCTU 2 2 2 2
Marypckn nenur 4
YKyNHO paHuX Hee/ba 39 39 39 39
2. ITonena onesperma Ha TPyIE YUCHHUKA
1 paspen 11 pa3pen 11T pazpen 1V paspen
Mpexver 6poj acoBa 6poj uacoBa 6poj uacosa 6poj uacosa 6poj yHeHHKa y TpyIH
BexkOe | HactaBa y OoKy | BexOe | HacTaBa y OIOKy | BexxOe | HacTaBa y OioKy | BexOe | HacTaBa y OIOKY
1 | [Ipumena pauynapa 72 72 70 8§—12
2 | [Iporpamupame 72 30 72 30 70 30 8§—12
3 | OGjeKTHO OPHjEeHTHUCAHO IIPOTrPAMHPAIHE 70 30 812
4 | base nonaraka 70 62 30 8§—12
5 | IIporpamcke napagurme 62 30 8§—12
6 | Beb mporpamupame 62 8§-12
HACTABHMU ITPOI'PAM

HacTaBHH IU1aH U IPOrPaM OCTBapyje ce y CKIajy ca:

1. IlpaBHITHHKOM O HACTAaBHOM IUIaHY M Iporpamy 3a TuMHa3ujy (,,Ciyxoenu macauk CPC — IIpocBetnn rmacHuk”, 6poj 5/90 u ,,IlpocsetHI
niacHuk”, Op. 3/91, 3/92, 17/93, 2/94, 2/95, 8/95, 23/97, 2/02, 5/03, 10/03, 11/04, 18/04, 24/04, 3/05, 11/05, 2/06, 6/06, 12/06, 17/06, 1/08, 8/08,
1/09, 3/09, 10/09, 5/10, 7/11, 4/13, 14/13, 17/13, 18/13, 5/14, 4/15, 18/15, 11/16 u 13/16), y neny Koju ce OJHOCH Ha IPUPOTHO-MATEMATHYKH CMEP

rMMHa3Mje, ca HACTaBHUM IUIAaHOM U IIPOTrPaMOM 3a IpeMeTe:
1) CpIICKH je3UK M KEMIKEBHOCT;
2) CpIICKH Ka0 HEMaTepPIbH je3HK;
3) cTpaHH je3WK;
4) ¢usuka (pBu, Apyry u Tpehu paspen);
5) ncuxosoruja;
6) punoszoduija;
7) rpahaHcKo BacIUTambE;

ny aeiny KOjI/I C€ OJTHOCH Ha I[pyHITBeHO-jeSI/I'{KI/I CMEp FI/IMHa3I/Ije, Ca HAaCTaBHUM IJIAaHOM U IPOTPaMOM 3a NPEAMET:

1) xemmuja;

2. [IpaBMITHEKOM O HACTaBHOM IUIaHy M IpOrpaMy IpeaMeTa Bepcka HacTtasa (,,[IpocBeTHn miacHuk”, 6p. 6/03, 23/04, 9/05 u 11/16);



3. [IpaBUIHUKOM O HACTaBHOM IUIaHY M MPOTpamy 3a oOmapeHe
ydeHnke y Maremarnukoj rumHasuju (,,CayxOeHn rmacHuK PermyOnnke
Cp6buje — [IpocBetnu macHuk”, Op. 12/16 u 13/16), u To ca IaHOM U
MPOrpaMoM IIpeIMeTa:

1) ucropuja;

2) reorpadwuja;

3) 6uonoruja;

4) commornoruja ca nmpasuMa rpahana.

YKOIHKO ce HACTaBHHM IUIaH M MPOTPaM OCTBApyje Ha je3nKy Ha-
[IMOHAJIHE MalbHHE, IIPOrPaM je3uKa U KEHKEBHOCTH HALJMOHAJIHE Ma-
IbMHE O0CTBapyje ce y CKkiiany ca [IpaBUIIHHKOM O HACTaBHOM IUIAHY H
nporpamy 3a rumHasmjy (,,Ciryx6enu racauk CPC — IIpocBeTHu Iiia-
cHHK”, Opoj 5/90 u ,,IIpocBeTHn macHuk”, O6p. 3/91, 3/92, 17/93, 2/94,
2/95, 8/95, 23/97, 2/02, 5/03, 10/03, 11/04, 18/04, 24/04, 3/05, 11/05,
2/06, 6/06, 12/06, 17/06, 1/08, 8/08, 1/09, 3/09, 10/09, 5/10, 7/11, 4/13,
14/13, 17/13, 18/13, 5/14, 4/15, 18/15, 11/16 u 13/16) 3a npupoano-ma-
TEMaTU4KU CMep I'MMHa3Hje.

Tomumsu 6poj wacoBa mpeysernx nporpama u3 [IpaBmiaHuka o
HACTaBHOM IUTaHy M Nporpamy 3a FMMHa3ujy u [IpaBuimHnKa o HacTaB-
HOM IUTaHy U IIporpamy 3a obJapeHe ydeHnke y MareMaTHIKoj THMHa-
3uju Tpeba MPUIATOJUTH HACTABHOM IUIAHY 33 THMHA3Mjy 3a YUYCHHUKE
ca oceOHUM CIIOCOOHOCTHMA 33 PAa4yHAPCTBO U HH()OPMATHUKY.

MY3UYKA KYJITYPA

us u 3apaum

Ilmib HacTaBe npenmera My3ndka KynTypa je pa3BHjambe CBECTH
0 3HAYajy M YJIO03H MYy3MYKEe YMETHOCTH KpO3 Pa3B0j LUBHIM3AINjE
U JIpYIITBA, HETOBambe TPAAULHUje, YHANpehuBame ECTETCKUX KpH-
TepHjymMa y3 MOACTUIIAKE W HEroBalbe HHTEPECOBama, HaBHKA U
notpeda 3a ciyliame BPeJHUX My3HUKHX OCTBApeHha

3anauu HacTaBe npeameTa My3uuka KyaTypa cy Ja yYeHUIH:

— CTEKHY 3Hama 0 My3HUIH PA3IHINTHX e110Xa;

— pa3BHjy HABHKY CITyIIamba My3UKe, U CIIOCOOHOCT 3a pasyMeBambe
MY3HKE;

— pa3BHjy KPEaTMBHOCT y CBUM MY3MYKHM aKTUBHOCTHUMaA (W3-
BOheme, CilylIame, HCTPAXKUBAE U CTBAPAEMY3HKE);

— YIIO3Hajy M3pa)kajHa CPeACTaBa My3HUYKEe YMETHOCTH U HUXOBY
KOpeJalnjy ca KapakTepoM My3WUKHX JIeJIa;

— HPEero3Hajy HHCTPYMEHTAIIHE CacTaBe M HHCTPYMEHTE MO 00ju
3BYKa;

— pasymejy kopenanmje u3mel)y nzbopa m3Bolhaukor cacraBa u
caapikaja My3HuKe.

— pa3BHjy CHOCOOHOCT 32 CaMOCTAJIHO MCTPaXKMBambe y 001acTn
MY3HKe;

I pa3pen
(1 gac HeesbHO, 36 YacoBa rOJMIILE)

CAZIPXXAJU ITPOT'PAMA

VYiiora my3uke y *KMBOTY IOjeIHHIA U APYLITBEHE 3ajeIHUIe.

My3uka y NpBOOUTHOj APYLITBEHO]j 3ajeJHULIM H KYJTypama
cTapor Beka

Kopenn mysnke n meHe npBobOutHe yimore. My3uka y >KHBOTY
cTapux UCTOYHUX Hapona, [ puke u Puma.
[Ipumepu 3a caymame: [Icanmu, HanmUTHULE. ..

My3uka cpeamera Beka

Crapa xpumhaHcka My3WKa: TPEropHjaHCKH Kopajl W BHU3aH-
THjcKO neBame. CBeTOBHA My3uKa (TpyOaaypH, TpyBepH..). Panu o6mm-
1y Bueriacja. IToyeru JyXOBHE U CBETOBHE MY3HKE KOJI Hac.

[lpumepn 3a caymame: TPErOPHjaHCKH KOpajl; BH3aHTH]CKO
neBame: Pambo ne Bakenpa — Kanenna maja; Kup Credan Cpoun —
Huma cuim.

My3uka peHecaHce

Pa3Boj AyXOBHOT M CBETOBHOI BOKAJHOT BHUIEIVIACja: MOTET,
muca u Mazapuran. Hajsehu mnpencraBuunm BokanHe mysuke: I. II.
[Manecrpuna, Opnango nu Jlaco, J. I1. Tamyc.

IIpumepn 3a cnymame:

I I1. [lanectpuHa — ognomak u3 Muce mane Mapuena; Opianno
1 Jlaco — Manona mua kapa; J. I1. 'anyc — EBo kako ymupe npaBeiHUK.

My3uka 6apoka U poKoOKoa

IlojaBa omepe, meH pa3Boj U HAJUCTAKHYTHjU NpeAcTaBHUIM: [1e-
pu, K. Monresepau, XK. b. JIunu u X. Ilepcen. Komuuna onepa — I. b.
[lepronesu u I'mykoBa pedopma.

Pa3Boj MHCTpyMEHTaIHE M BOKAJIHO-MHCTPYMEHTAJIHE MY3HKE Y
0apoKy M HCHU IIaBHHM OOJMIM: CBHTA, COHATa, KOHIEpT, (yra, KaH-
TaTa, opaTopujyM, nacuja. Hajsaxkuuju npencrasaunn: A. Kopenn, A.
Busangw, J. C. bax, J. Xennn, [I. Ckapnaru, ®@. Kynpen.

[Ipumepu 3a ciaymame:

K. Monresepnu — Apujagnuna tTyxo6anuua (Jlacyuame mu mopu-
pe); Kopemn — Jla ¢honua; A. Busanmu — I'ognmrma noda (1o u3dopy);
bax — BpannenOypmku koHuepT (o u3dopy); Tokara u ¢yra me-mou,
3a opryJee; 3aBpurau xop u3 [lacuje mo Mateju; Xenmn — apuja (Jlapro)
u3 omnepe Kcepkc; Ammnyja u3 oparopujyma Mecuja, 1. Ckapnatu
— Conara (mo u3bopy); ®@. Kynpen — XKereouu; Ilepronesun — Apuja
Cepnnae u3 onepe CiryxkaBka rocrofgapuia; [myk — apuja Opdeja u3
omepe Opodej u Eypunuka.

My3HKa NpeTKJIAcHKe U KJIAaCHKe

Pa3Boj conare u cumdonuje. HajuctakHyTHju NpeacTaBHUIN
Ocuke kiacuke — J. XajaH, B. A. Monapr u JI. Ban betoseH.

IIpumepu 3a ciymame:

J. Xajnu — Cumdonuja ca ynapuem tumiana, 11 cras; Jlongoncka
cumbonuja, [le-nyp 6poj 104, I cra; B. A. Mouaprt — Cumdonuja re-
Mmod, | craB; Mana HohHa My3uKka; yBepTHpa U HEKa apHja U3 Oomepe
Ouraposa xenunoa; JI. Ban beroBen — Conata nuc-moi. — MecednHa;
Knasupcku koHuept 6poj 3, ne-mom, 11l craB; Oxa pagoctu u3 9. cum-
tdonwmje; 5. cumdonnja, I cras.

My3uka 19. u 20. Beka

PomanTH3am y My3uuu

Ommra oGenexja pomanti3Ma y Mmysur. Colo-iecMa, KiIaBup-
CKa MHHH]jaTypa, IPOrpaMcKa My3HKa.

[Ipumepu 3a ciaymame:

@. Ulybepr — Henmospmena cumdonnja, 1 cras; coio-necme
MMactpmxa n Bunemak; ®@. Mennencon — [Tecma 6e3 peun; Buonmackn
koHuept e-moin, I cras; P. llyman — Jlentupu; @. Hlonen — Ilononesa
Ac-nyp; Mazypka o uzbopy; Conata 6e-mou, Il u III ctas; X. bepianos
— Manractuyna cumdonuja, II cras; ®. Jluct — cumdponmjcka nmoema
[penuan; Meducro-panuep; J. bpamc — Buonuucku konuepr, 111 cras;
MaHapcka urpa o m3oopy; 3. cumponnja, Ep-ayp, 111 cras; P. HlTpayc
— Tun OjneHmmurL.

Omnepa, onepera u 6ajer y 19. u 20. Beky

Pa3Boj omepe y Uramuju (b. Pocunn, B. Bennuu, B. Bepan),
Hemauxkoj (K. M. Bebep, P. Barnep) u ®pannyckoj (4. I'yno, XK. buse,
JI. denu6), I. [lyunnn u Bepuctu. Onepera u 6aner (XK. Odenbax, J.
Tpayc, A. Anond...).

ITpumepu 3a ciymame:

B. Pocunn — yBeprupa u apuja Gurapa uz onepe CeBuibcku Oep-
6epun; B. bennnn — apuja Kacra nmusa u3 onepe Hopma; B. Bepan —
Xop JeBpeja u3 onepe HabOyko; KBaprer u3 IV unna onepe Puronero;
Tpujymdanta cueHa u3z omepe Amma; Bebep — yBeprupa 3a ormepy
YapoOHu ctpenan; P. Barnep — yBepTupa u Xop MOpHapa U3 omnepe
Xonanhanun myTanmia; ceandenn xop u3 Jloenrpuna; Kac Bankmpa
n3 My3nuke apame Bamkupa; U. I'yno — Ganercka My3mka U3 orepe
®aycr; XK. buze — xabanepa u apuja Topeagopa u3 onepe Kapmen; JI.
Jenn6 — omtomax u3 6anera Komenuja; JK. Odenbax — Gapkapona u3



Xodmanosux npuya; J. Hltpayc — yBeptupa Cnenu mumr. I [Tyunnn:
Tocka (momutBa Tocke w3 Il ymna, apuja KaBapanocuja u3 Il unHa),
boemu (3aBpmram ayert n3 | unna); P. Jleonkasano: nposor u3 [lajama;
1. Mackamwu: KaBanepuja pycrukana (MHTEepMeno).

HanuonajaHe mkose

Pa3Boj mammonanHux mkona xox pyca (Pycka meropka, I1. U.
Yajrosckn); Yexa (b. b. Cmerana, A. JIBopxkak); Cp6a (K. Crankosuh,
J. Mapunkosuh, C. Mokpamar), llInanamna, CkananHaBarna...

IIpumepu 3a ciymame:

M. WU. I'munka — yBeprupa 3a onepy Pycnan u Jbynmuia; A.
Bopoaut — IMonosjerke urpe u3 onepe Kues Urop; M. I1. Mycopreku —
cmpt bopuca u3 bopuca ['ogynosa; ogmommu u3 Cimka ca m3noxoe: H.
Pumckn — Kopcakos — I craB u3 cBute Illexepesana; 1. 1. YajkoBcku —
V cumdonwja, II cras; 6. cumdonnja, [ u IV cras; KinaBupcku konmepr
6e-mon I craB; oanmomim u3 6anera JlaOymoso jesepo; apuja JleHckor
u3 Il unna onepe Ersennje Omeru, u cuena TatjannHor nucma u3 11
ynHa; yBepTupa 181; b. Cmerana — Bumexpan u3 nukiayca Moja qomo-
BUHA; yBepTHpa 32 onepy [Iponana HeBecta; A. JIBoprkak — Cumdonuja
u3 Hosora cera, III cras; Konuepr 3a Buosnonueno xa-moi, | cras;
CrnoBencka urpa (mo uzoopy).

K. Cranxosuh: Bapujanuje na necmy Ilto ce 6ope mucnu moje,
Cpncke Hapogue mecme (u36op); J. Mapunkosuh: I'pm, Momnutsa,
Yexma; C. Mokpamair: V u X pykoser, Kozap, bect cBjat (13 Onena),
Xepysumcka riecMa (u3 Jlutypruje). E. I'pur — KitaBupckn xoHuepr a-
Mo, | craB; | cBuTa My3uke 3a apamy Ilep ['unT.

HNmnpecunonunzam

Vro3HaBambe OCHOBHUX OCOOCHOCTH UMIIPECHOHH3MA Yy MY3HUIIH,
Ka0 U BbUXOBHX IMaBHUX npeactaBauka (K. Jlebucu u M. Pasen) u mu-
XOBHIX JIeJIa.

W360p nena 3a ciyniame:

K. lebucu: Meceunna, Apabecke; M. Pasen: Bonepo, Jlapuuc u
Kioe (ommomim).

Mysuka XX Beka

CTHJICKM TIpaBIH: EKCIPECHOHM3aM, JojAeKa(oHUja, HEOKJIACH-
mu3am. [Ipencrasuumu: U. CrpaBunckn, A. HlenGepr, 1. Xunnemur,
C. IIpokodjes, 1. Illocrakouy, b. Bputh u b. bapTok.

1360p nena 3a ciymame:

A. Illenbepr: mer komama 3a kiuaBup, [ljepo mecewap; C.
[poxodjes: Krmacuuna cumdonuja, Pomeo u Jynmja (ommomun); b.
Bpurn: JennocraBra cumdonnja; JI. IllocrakoBuu: V cumdonuja,
Jlewunrpancka cumdonuja; M. CrpaBunckn: [locseheme mnponeha
(omnomak), Ilerpymika (pycka urpa); b. baprok: Konuepr 3a opkecrap
(ctaB), 'ymauku xBaptetu (u360p); K. Opd: Kapmuna Oypana.

My3u4Ko0 cTBapaIalmTBO U My3u4KH ;kUBOT Cpouje on XX Beka

Iowerm pasBoja moaepue mysuke — [1. Komosuh, M. Mmojesuh,
C. Xpucruh, B. Mokpamar, lecnuh, K. baduh, Jb. Mapuh, 1. XeGerpan.

H300p nena 3a ciymame:

I1. Kowosuh: Tpuntuxon u3 Komrane, Hane kaxu Tajky — u3
30upke Jlupuka; M. Munojesuh: Yetnpu komana 3a kiaBup (1300p),
Jecema eneruja, Jaman — cono necme, Jlerenna o Jehummju 3a BHOJIOH-
geno n xiasup; C. Xpucruh: [IpBa cButa m3 Oxpujicke JiereHie,
Eneruja, [Tonoh, Beue Ha mkosby — comno-niecme; J. CnaBencku: Bona
3BHpa, bankanodonuja (ognomun), Cumdponuja Opujenta (0AIOMIH),
Jpyru rynauku kBapret (JIupcku); M. TajueBuh: Cenam OankaHCKHX
urapa (u36op), Bocmojre (3 Uernpu myxoBHa ctuxa); Jb Mapuh:
Tlecme mpocTopa (oamomnn); B. Mokpamar: IV cumdonnja (oromax),
Etnpe 3a xmaBup (1360p) Oxjern, Conata 3a Buonmuy u xiasup (IV
ctaB); J1. lecriuh: Xymopuctuuke etuae; K. baouh: Xopcke koMmmosu-
uuje (u300p).

JKanpoBu nomysapHe my3uke (€3, Mjy3HKII, POK, ITOI U HAPOJIHA
recma)

Ipencrasuumm: 11. 'epmsun, JI. beprmraju, H. K. MenoTn...

IIpumemena my3uka: OuimMcka HCHEHCKA My3HKa

Xop u opkecrap

[ITkona je obaBe3Ha Ja opraHm3yje dacoBe Xopa 3 daca HEIesb-
HO. AKO Yy IIKOJHU TTOCTOj€ YCIIOBH, TpeOa OpraHu30BaTH IIKOJICKH Op-
kecrap. YacoBU Xopa 1 OpKecTpa ce U3BOJIe KOHTHUHYHUPAHO O] TOYeTKa
JI0 Kpaja IIKOJICKE TOJIMHE.

YacoBu Xopa U OPKECTpa Kao peoBHA HacTaBa ynase y (HoH[ va-
COBa HACTABHMKA MYy3HYKe KYIType.

Xop ce opranusyje y rpynu ox 30 no 60 yuenuka ox I mo IV pas-
pena. Xopcke mpobe ce M3BOZAE OJBOjEHO MO IVIACOBUMA M 3ajelHO.
IMporpam pana ca xopoM Tpeba aa caJpIiKH MPUTOAHE KOMITIO3UIIH]e, Kao
U Jiesia 030MJbHUje YMETHHUUYKE BPEAHOCTH, Y 3aBUCHOCTH Of MOTr'yhHO-
cTH aHcambOra.

Canpxaj pana:

* 011a0Hp U pa3BpCTaBambE [N1ACOBA;

* BexOe Juicama, JUKIHje U MHTOHAIIH]E;

* XOPCKO pacreBaBame U TEXHUYKE BexOe;

* 00paza KOMIIO3HUIIH]E;

* yBexOaBame XOPCKUX JICOHHIIA MO ITACOBUMA U 3aj€/IHO;

° OCTBAapHBame INporpamMa M peaju3aldja HACcTyna HpeMa Tojiu-
IIEHEM IUTaHy IIKOJIE.

OpkecTap je HHCTPYMEHTAIHU cacTaB of HajMame 10 m3Bohaua
KOjU CBHpajy HajMame TP caMmocTaiHe Jeonuie. Mory ce obpa3oBa-
TH OPKECTPH TylA4YKOl cacTaBa, XapMOHHKA, MaHIOJIMHA, TaMOypuIa,
OroKIrayTa K20 M MEIIOBHUTH.

Canpikaj pana:

* n300p MHCTpyMeHara u u3Bohada y hopMmupamy OpKecTpa;

* u300p KoMMo3uLHja nmpema MoryhHocTuma n3Bohaya u cacraBy
OpKecTpa;

* TEXHUYKE U HHTOHATHBHE BEXOE;

* pacruCHBame JCOHHIA U YBeKOaBame Mo rpynaMa (IPCTOMET,
MHTOHALM]a, (pasupame); cliajambe 1o rpynama;

* 32jEJJHIYKO CBHPAILE 1IEJIOT OPKECTPa, PUTMUYKO-MHTOHATHBHO
U CTHJICKO OOJIMKOBAaFh€ KOMITO3HIH]E.

Mys3uuka ceknmja

VY OKBHpY My3HYKE CEKIHje MOXE Ce OpPraHM30BaTU paj ca yde-
HHILMa Y OKBHpPY KaMepHe My3uke. KamepHu cactaBu ce o0pa3syjy ox
2 1o 9 u3Bohaua, neBava, HHCTpyMEHTAJICTA I KOMONHOBaHO. Canp-
Kaj pajia OBHUX cacTaBa OMpa HACTABHUK Y Capajiibu ca 3aHHTEpecoBa-
HHMM YYCHHLMMA, a IpeMa U3BohaukuM crocoOHOCTHMA, CKIOHOCTHMA
U UHTEPECOBakbYy YUCHHUKA.

JlonaTtHa HacTaBa

Ha gacoBuMma jjomaTHe HacTaBe OCTBapyjy Ce€ CaJpiKaju 3a Koje
YUCHHUIIN NTOKa3yjy moceOHo nHTepecoBame. Clrylnajy ce HoBa My3HYKa
nena (WM MOHAaBJhajy MO3HATa) M3 00IacTH Koje ce obpalyjy Ha pe-
JIOBHOj HACTaBU WIIM Cy MOMEHTAJHO AKTyeJIHa Y YMETHHYKOM XKHBO-
Ty. [TojeanHM y4eHHIM MOTY O CJIOO0JHOM H300pY, y3 KOHCYITOBAHE
u nomoh HacTaBHHKa J1a IPHUIIPEMe JIMTEPAapHE CacTaBe O CIIYIIAHHM
JenuMa. Y OKBHpHMA J0JaTHE HACTaBe mpeamera Mysuuka Kyimypa
OpraHu3yjy ce M KOHIIEPTH Yy MIKOJHM, 3ajeHHYKEe MOCETe ONEePCKHM
u OaJeTCKUM MpejcTaBaMa, KOHLEPTUMA M MpOjeKIHjamMa My3HYKHX
¢uMoBa. JeqHa npecTaBa WM KOHIEPT BaH ILIKOJIE, padyyHajy ce Kao 4
yaca JI0flaTHE HacTaBe.

HAYUH OCTBAPUBAIbA ITPOI'PAMA

IIporpam mpenmera My3uuka KynTypa je KOHLUIIHPAH HpeMa
HCTOPHjCKO-CTHIICKUM pa3no0sbuMa Koje y u3iaramy Tpeba orpaHu-
YUTH Ha HAjOUTHUjE eJIEeMEHTe, a CIyllamy MYy3HKe JaTH IPHMapHO
mecto. Kako ce mpeamer My3unuka Kyntypa y PadyHapckoj TMMHa3Hju
M3y4yaBa caMo je[Hy TOIUHY, IPEMOopyKa je a ce HajBHIIEC BpeMeHa M0-
CBETH CITyIlIaby Haj3HAYajHUjUX MPEICTaBHUKA My3HUKHX CTUIIOBA, OJI-
HOCHO PEIpE3eHTaTHBHUX MY3HUYKHX MpHMepa. HacTaBHHKOBO ycMme-
HO m3jIarame Tpeba Ja MOoCIyXH kao nH(opManuja 1 HHCIIMpanyja 3a
clIylame My3uKe Koje je HmeHTpanHu jaeo 4daca (20 oxcto msnarama,



60 oncro cinymama — y (parMeHTHMa WM y IEJIHHH, Y 3aBHCHOCTH
on mpumMepa, miu 20 0ACTO 3aKJby4nBama — pasroBOp ca yYEeHUIHUMA
WIIH TIOHABJbAE CIYyIIaba ope)eHNX e10Ba KOMIIO3HIM]E UITH 1IeJTH-
He). JIMpeKTHUM, CyTeCTUBHUM M MHTEPECAaHTHUM H3JIararbeM HacTaB-
HUK Tpeba Ja 0Croco0H y4eHHKE Jla aKTUBHO CIyIIajy MY3UKY, KaKo
O MO Ha omabpaHMM MpHMEpUMa Ja Pa3BHjajy My3UUKy MEMOpPH-
jy, €CTETCKH YKyC, TPETo3Hajy Jena U WHCTpyMeHTe, ocehajy my3nd-
Ky (opMy, 3Hauaj U KapaKTEPUCTHUKE CTHJIA M KOMIIO3HTOPOBOI CTBa-
panamrsa. [Ipe ciymama My3HKe YUeHHIMMa Tpeda IOCTaBUTH jacHe
3ajiatke. Y mporpaMy je HaBeAEGHO MHOTO BHIE My3HYKHX JieJa Hero
mTo je Moryhe caciymary U ycBOjUTH. 300T TOTa U3 HaBEACHUX INPH-
Mepa HaCTaBHUK MPaBH CONCTBEHU M300p Koju he yYeHHIH caciynaTi
M YCBOJUTH Kao npumepe 3a oapehenn mpasait, enoxy uta. Kox ciyma-
Ba My3HKe HACTOjaTH Ja ce ojadepe MpHMep KOji MOXKE Ja ce CIryma
y LenuHH (jemaH 1eo cras, kpahy yBepTupy...), 1a OM yYSHUIIH MOTIIN
Jia IO’KHBE JISJI0 Kao LEeIMHy M cXBaTe My3uuKy ¢popmy. Enoxe ce npes-
CTaBJbajy y KOPENalju ca MpeIMeTHMa CPOJHUX caspiKaja (KEHKEB-
HOCT, JINKOBHA YMETHOCT, UCTOPH]ja UT/.). YUeHHKe Tpeba MoACTUIaTH
na mocehyjy KoHIepTHE TBOpaHe, Onepy... Kao U Ja aHaIu3upajy CBOje
YTHCKE U pacrojokema. [lojenHe HacTaBHE TeMe MOTY ce 00paguTu
YYEHHUYKUM pedepatuma, y KojuMa MPHUMApHO MECTO MMajy MYy3HYKH
npumepu. Kpo3 BaHHacTaBHE aKTHBHOCTH M (DaKyJATaTHBHY HACTaBy
MOTY C€ BpJIO YCIEIIHO OCMMCIMTH M OPraHU30BaTH Pa3HOBPCHH BH-
JIOBM MY3WUYKHX aKTUBHOCTH KOjU Cy 3Ha4ajaH JONPHHOC KYITYPHO] U
jaBHOj JIENIATHOCTH MIKOJIE M JIMYHOM yCaBpIIaBamy ydeHuKa. Ouemn-
BAabEM CE Carlie/laBa 3HAMBE YUCHUKA, ETOBO AHI'AXKOBAME, KPEATHB-
HOCT M 3aHHTEPECOBAHOCT.

3a peanuszanujy caapikaja mporpama HyXHO je 00e30equTH ycio-
BE 3a paj KOjU TMOIpa3yMeBajy ONMpeMJbeH KaOMHET (CIIeIHjaTn30BaHy
YYHOHUITY) ca KIaBHPOM (MM APYTMM OCHOBHHM HHCTPYMEHTOM) U
CaBPEMEHNM KBAJIMTETHUM ayJMOBH3YCIHUM CPEIACTBUMA, KOMIIjyTe-
POM M CTaJHOM HHTEPHET BE30M.

DOU3UKA

ums u 3apaum

Iusb HactaBe npeamera Pusnka jecte CTULAmE (YHKIMOHATHE
MUCMEHOCTH (IPUPOAHO-HAYYHE, MaTeMaTH4Ke, TEXHUYKE), CHCTeMaT-
CKO CTHIaFkhe 3Hamba 0 (PU3MYKUM I0jaBamMa M MPOLECHMA U HHXOBO
pasyMeBame Ha OCHOBY (DH3HYKHX MOJEIIa M TEOpHja, 0CHOCOOIbaBatbe
YUCHHKA 3a TIPUMEHY 3Harba U pelllaBambe MpodieMa U 3a1aTaka y HO-
BHM M HEMO3HATHM CHTyallljaMa, aKTHBHO CTHIAIC 3Hamba O (GU3Hd-
KUM TI0jaBaMa KpO3 UCTPAKHBAYKH [IPHCTYII, CTHLAKE PAJHUX HABHKA,
OJIFOBOPHOCTH M CIIOCOOHOCTH 3a camMoCTaliaH paji U 3a THMCKH paj,
(opmupame OCHOBE 3a JJaJbe 00pa3oBame.

3asarak Hactase npeamMera Du3nKa jecTe CTBApambe PasHOBPCHHUX
MOryHHOCTH J1a Kpo3 pasiiMdyuTe caapkaje u o0iuKe paja, IPUMEHOM
CaBPEMEHHUX METOAMYKHX M JUIAKTHYKUX [OCTyNaKa y HACTaBH, LIH-
JbEBU M 3aal 00pa3oBama y IEIHHH, Ka0 U [[HJbEBH HACTaBe (HH3UKE
Oyzy y IIyHO] MEpH peaii30BaHH.

Ocranu 3aianu HacTaBe npeamera Gusnka cy 1a y4eHUIIu:

— pa3Bujajy QYHKIMOHAIHY MHCMEHOCT (IPHPOIHO-HAYIHA, Ma-
TeMaTH4Ka, TeXHHYKA);

— CHCTEMATCKH CTHYY 3Harba 0 (PU3MYKIM [0jaBaMa U MPOIIECUMa,;

— pasymMmejy TojaBe, polece u OfHOCE Y TPUPOH Ha OCHOBY (-
3MYKUX MOJIENIa U TEOpHja;

— pa3BHjajy HAYMH MUIUbEHa U pacyhuBama y puzuny;

— pa3BHjajy CBECT O 3Ha4ajy EKCIICPUMEHTA Y Ca3HABakbY, pasyMe-
Bamy M MpOBepaBamy (U3NMIKNX 3aKOHA,

— Oymy ocrocoOJbCHU 3a MPUMEHY (H3MUKUX METOIa Mepermha y
CBUM oOnacTuMa (hu3mKe;

— CTEKHY CIIOCOGHOCT 3a youaBame, GopMy/ncambe, aHaATH3HPambe
U pelraBame npobiema;

— pa3BHjajy KOMIICTEHIIH]jE 32 U3BOlCHHE jeITHOCTABHUX UCTPAKH-
Bama,;

— pa3BHjajy JIOTHYKO M allCTPAKTHO MHILBEHEC U KPUTHYKH CTaB
y MUILBEHY;

— cxBare 3Ha4aj (PU3MKE 3a TEXHUKY U PUPOJIHE HayKe,

— pa3Bujajy croCOOHOCTH 3a MPUMEHY 3Harba U3 (PH3HKE;

— CTHYY 3HaHa O NPUPOAHHM PECypcHMa, BHXOBOj OrPaHUYECHO-
CTHU U OAP)KUBOM Kopuihemy;

— pa3BHjajy IpaBUIIaH OJHOC MPeMa 3aIUTHTH, OOHOBHU M yHarpe-
hemwy KHUBOTHE CpeanHEe;

— pa3BHUjajy MOTHBHCAHOCT 3a YUCHE U 3aMHTEPECOBAHOCT 3a Ca-
Ipxaje pu3mKe;

— pa3Bujajy pajHe HaBUKE, OAATOBOPHOCT H CIIOCOOHOCT 3a IpuMe-
HY CTCUCHUX 3HAA.

IV pa3spen
(4 yaca HezresbHO, 124 yacoBa TOMIILE)

CAIP)KAJU ITPOI'PAMA

I PestatuBucTuka pusuka

1. OcHOBHH TIOCTYNIATH CHELHjaHEe TeopHje pesiaTUBHOCTH. Jlo-
peHIoBe TpaHcopMmanuje KoopArHaTa. PenaTuBUCTHYKH 3aKOH caOH-
pama 6p3una. (1)

2. PenaTUBHCTHYKK KapakTep BpeMeHa U JyXuHe. [ paHu4HH Ka-
paxrep Op3une cernoctu. (I1)

3. NuBapujantHocT unTepBana. (P)

4. PeaTUBUCTHYKK UMIIYJIC U eHepruja. Bese usmely penarusu-
CTUYKOT UMITYJICa, KHHETHUYKE CHEPIHje, CHePIije MUPOBamba U yKyIHEe
eHepruje. YHyTpalllmba eHepruja. 3akoH opxkama Mace u eHepruje. (I1)

5. Iojam o onmrroj Teopuju penaruBHocTH. (O)

II KBanTHa npupoAa eJ1eKTPOMATHETHOT 3payerha

1. TomoTHO 3paueme. 3aKOHM 3padera arCOIyTHO IPHOT Tela.
[TnankoBa xumnoresa. (IT)

2. ®otoenekTpuuHN edekar. AjHImTajHoBa jeqHaunHa Goroedek-
ta. (IT)

3. KBanrtna npupona csemiocth. (P)

Maca u nmmyinc ¢orona. [Ipurucak ceertoctu. KomnroHoB ede-
Kar. (IT)

Kopmyckynapro-Tanacau gyanusam cBeTioctd. (P)

Hemoncmpayuonu oeneo:

— d@oroedekar (momohy porohenmje).

III TanacHa cBojcTBa YecTHIA U NIOjaM 0 KBAHTHOj MeXaHMIN

1. Yectnuno-tanacuu ayanusam. Jle bpojesa xunoresa. Audpak-
nuja enekrpona. (IT)

Enexrponcku Mukpockor. (P)

2. XajzenOeprose penanuje Heoapehenoctn. (P)

3. Ilojam o IlpeaunrepoBoj jenHaunnu. TamacHe QyHKIHjE U
corctBene enepruje. (P)

4. Kperame crnobonue decrune. UecTnIa y TOTEHIN]aTHO] jaMH.
KBaHTHM JIMHEApHU XapMOHHUjCKH ocrunarop. IIponas Kpo3 moTeHuu-

janny Gapwujepy. (P)
IV KBanTHa Teopuja aToma

1. Pagepdopmor monen atoma. (O)

JluckpeTHHU cnekrap atoMa BoJoHMKA. bopoBu noctynaru u bo-
poB Mozen aroMa BogoHuKoBor Tona. (I1)

Opank-Xepros orien. (P)

2. KBaHTHO-MEeXaHHYKa TEOpHja aTOMA: IVIABHU, CIIOPSHU U Mar-
HeTHHU kBaHTHH O0poj (I1).

®du3nuku  cMucao ,,00pOBCKUX opoOuTa”.
L repn-I'epnaxos ormexn. (P)

3. Bumeenexrponcku aromn u [laynnjeB npunmun. CTpykTypa
MepUOAHOT cucTeMa enemenarta. (I1)

4. 3aK0YHO U KapaKTEPUCTHYHO peHIATreHCKo 3padee. (I1)

CrnuH  enexTpoHa.

JlaGopaTtopujcka Bexda

— KammuOpanmja cnekrpockona ¥ HACHTU(PHUKAILN]a BOIOHUKOBOT
CIIEKTpa.

— OnpebhuBame PundeproBe koHcTaHTe (MOMONY BOIOHUKOBE
naMne ¥ AAQpaKnroHe PeIeTKe)



V MoJieky/cka CTPYKTypa U CIEKTPH

1. OcHOBHE KapaKeTEepHUCTHKE XEMHjCKHX Be3a (JOHCKE M KOBa-
neHTtHe). Monekyncku crekrpu. (P)

VI ®u3nka yBpcror crama

1. 3oHCKa TeopHja kpucTana. EHeprujcke 30He y YBPCTOM Tedy.
30HCKH MOJIeNIN MeTasa 1 uenekTpuka. (P)

2. Pacnonmena cnoGogHNX €JIEKTpOHA IO €HeprujaMa y MeTaly.
KsanTHa Teopuja npoBoassuBocTH MeTana. CynepnpoBoaspuBocT. (P)

3. IonynpoBoanuny. ConcTBeHa M MPUMECHA NPOBOIJBUBOCT.
[Toynpo-BOAHUIM P M N-THUIA U MOTYIPOBOIHUYKY p-n c110j. (P)

[NomynpoBoguuuke auoze, TpaHsucTopu U ¢poroornopuuny. (I1)

Hemoncmpayuonu oeneou:

— Jlnone. ®oTopOBOAHULIN.

JlaGopartopujcke Bexde

— CTpyjHO-HAMOHCKA KapaKTEePUCTHKA THOJIC.
— CTpyjHO-HAMIOHCKE KapaKTEPUCTHKE TPAH3UCTOPA.
— OnpehuBame [Tnankose xorcranrte (momohy LED nmone).

VII UnaykoBaHo 3payeme U Jacepu

1. Jlymunncuennuja. KBantHu npenasu: CliOHTaHa €MHCH]ja, all-
COpIIIIHja U CTUMYJIHCAHA eMHUCH]a 3pauetba. (P)

2. OcHOBHM IpHHIMI pana jacepa. Bpcre macepa. Kapakrepu-
CTHKE JIacepCKor 3padema. (P)

3. [Ipumene nacepa. Xonorpadwuja. (P)

JlaGopaTopujcka Bexda

— OnpehuBarme yraone AMBEPIreHIHje JTacePCKOT CHOIA.

VIII ®u3uka aTOMCKOr je3rpa

1. Ctpykrypa jesrpa. Kapakrepucrtuxe jesrpa. (P)

JHedext mace u enepruja sese.(I1)

Hyxneapne cuie. (P)

Mopnenu jesrpa. (O)

2. Ilpuponna paguoakTHBHOCT. Anda-, 6era- u rama pacma. (I1)

3. 3aKkoH paJMOaKTHBHOI pacnajia. AKTHBHOCT pPaJHOAaKTHBHOT
uzBopa. (I1)

PagnoakTuBHM HU30BU U paAHOaKTHBHA paBHOTEXKA. (P)

4. VnTepakiyja paJloakTHBHOT 3pauema ca cyncraHuujoM. [le-
Tekuuja 3pauemsa. (I1)

JlosumMerpuja 1 3amrura of 3pauema. (P)

5. Bemrrauka paguoaktuBHOCT. OMNINTa CBOjCTBA HYKJICAPHUX pe-
akuja (I7).

[Ipumepn peakiyja (oTkpuhe MPOTOHA U HEYTPOHA, HHTEPAKIIH]je
HEyTpOHa ca je3rpoM, TpaHcypaHcku enemeHTH). (P)

6. Akueneparopu yectuua. (P)

7. Hyxneapna enepreruka. ®ucuja. Hyxieapan peaxropu. Peak-
mmje dysuje Ha 3Be3nama. Kondunnpame miazme. (P)

Hyxkneapue u Tepmonykieapue 6omoe. (O)

Hemoncmpayuonu oeneo:

— JeTexuuja paJuOaKTHBHOT 3payea.

JlaGopatopujcke Be:xkde

— Mepeme akTUBHOCTH.

— JeTexuuja paJliOoaKTHBHOT 3paycba.

— Onaname WHTEH3UTETA FaMa 3paderha ca nmoBehaBameM yaabe-
HOCTH OJ M3BODA.

IX ®u3uka e1eMeHTaAPHUX YeCcTULIA

1. Knacudukannja enemenrapanx gectuna. OCHOBHE MHTEpak-
muje m3mely gecruna. Yecrnne n antuaecrune. Kapkosu. (IT)
2. Kocmuuko 3paueme. (P)

HAYHUH OCTBAPUBAIbA ITPOI'PAMA

H360p memooa nozuukoz 3aKkvyuuearsa

IIporpam mpensuha xopumheme pa3sHHX METOAA JIOTHYKOT 3a-
KJbyUHBamka KOjU Cy MHA4ye MPUCYTHH Yy (H3HLU KaO HAYyYHO] AUCIIH-
IUIMHY (MHIYKTHBHH, A€IyKTHBHH, 3aKJbyUHBAME TI0 QHAIOTHJH UTIL.).
HactaBHuk cam Tpeba ma omadepe HAjIOTrOAHUJU MPUCTYN Y 0Opamu
CBaKe KOHKPETHE TeMe y CKiaay ca norpedama u MoryhiHocTiMma yde-
HUKa, KA0 ¥ HACTABHUM CPEICTBUMA KOjHMa PACIIOIaKe.

Ha cangpikajuma mporpaMa MOXe ce y IOTIYHOCTH HIIyCTPOBAaTH
CYIITHHA METOIOJIOTH]j€ UCTPAKUBAYKOT TIPUCTYTA Y QUKL U IPYTUM
MPUPOHUM HayKaMma: II0CMaTpae M0jaBe, youaBame OUTHHX CBOjCTa-
Ba CHCTEMa Ha KOjuMa ce I0jaBa OJBHja, 3aHeMapHBamkhe Marbe 3HAYaj-
HHX CBOjCTaBa U Mapamerapa CHCTeMa, MEPEeHe y LHJbY IIPOHATAKCHA
Mel)y3aBUCHOCTH OaOpaHUX BEIMYHHA, IUIAHUPAHE HOBHX CKCIIEPHU-
MeHaTa pagy Mpeuu3Hujer yTBphuBama TpakeHuX OAHOCA, HOPMYIH-
came (PU3MUKUX 3aKOHA. Y HEKHMM Clly4yajeBHMa METOAUYKH je LeIIHC-
XOJTHO YBOleH¢ JeyKTUBHE METO/IC Y HACTABY (HIIP. TIOKa3aTH KaKo U3
3aKOHA OfIpXKarba ClIe/Ie HEKH Marbe OMIITH (DM3UUKH 3aKOHHU U CIL.).

Jemoncmpayuonu ozneou

JIEMOHCTPAIlMOHN OIJICAN YHHE CACTaBHU JICO PEIOBHE HACTABE
(huzmke, anu cy cBe Mambe 3aCTyIJbeHH. [IprcyTHa je HeToBOJbHA OTIpe-
MJBEHOCT ILIKOJIa HACTAaBHUM CPEJICTBMMA, Y HEKHMA HHje 3aCTyIbeHa
HH KaOMHETCKa HacTaBa, ajli MMa M OHUX y KOjUMa Ce HacTaBHA CpeJl-
CTBa HE KOPHUCTE.

VYBoheme jenHOCTaBHUX eKCIepHMEHaTa 3a JIEMOHCTPHPAmbe (H-
3MYKHX TI0jaBa MMa 3a IIJb ,,Bpahame” orena y HacTaBy QU3MKe, paz-
BUjatbe PaJO3HANIOCTH M MHTEepeca 32 GU3UKY M UCTPAKMBAYKH IIPH-
CTYI HPUPOJHHUM HayKama.

JenHOCTaBHE eKCIIEpUMEHTE MOTY Ja M3BOJE M CaMM yYECHHIN
(caMOCTaJHO WJIM IO Ipylama) Ha 4acy WIM Ja UX OCMHCIe, ypasne,
aHAIM3Upajy U o0pane kox Kyhe, kopuctehu MHOTE TIpeIMETe U MaTe-
pHjalie U3 CBaKOJAHEBHOT KUBOTA.

HapaBHo, HacTaBHUIIM KOju UMajy MoryhHOCTH Tpeba 1a y HacTa-
BU KOPHUCTE U CIIOKEHHjE EKCIIepPUMEHTE.

V HacTaBu cBakako TpeOa KOPUCTUTH M padyHape (CHMyIaIuje
eKCIIepIMeHaTa M I10jaBa, Jaboparopujcke BexxOe n oOpasia pesynrara
Meperba, MOJICIIPAbe, CAMOCTAIIHU POjEeKTH yUCHHKA Y OOJIHMKY CeMH-
HApCKUX PajoBa u cIL.).

Hauun npezenmoearba npozpama

[Iporpamcku caapikaju JOCIEIHO Cy MpuKa3aHu y Gpopmu koja 3a-
JIOBOJbaBa OCHOBHE METOJICKE 3aXTeBE HACTaBe (hU3MKE:

— Ilocmynnocm (o1 IPOCTHjET Ka CIOKEHU]eM) IIPU YIIO3HABALY
HOBHX T10jMOBa 1 (JOPMYJIHCAbY 3aKOHA.

— Ouuenednocm TIpU HW3NAramby HACTaBHUX campikaja (y3 cBaky
TEMAaTCKy LIeJIMHY NOOPOjaHo je BUIEe IEMOHCTPAIL[MOHHX OIJIea a Tpe-
0a KOPUCTUTH U CUMYJIALH]e).

— [logezanocm nacmasnux caopicaja (XOPU30HTAIHA M BEPTHU-
KaJHa).

ITporpam mpenuba na ce yHyTap cBake Belie Temarcke LEIUHE,
MIOCJIe MOCTYITHOT ¥ aHAJIUTHYHOT M3JIarama MojeAMHAYHIX HACTABHUX
cajpikaja, Kpo3 CHCTEMAaTH3alMjy U OOHaBIbambe M3JI0KEHOT IpajuBa,
W3BPILK CHHTE3a OUTHHX YHI-CHHIA U 3aKJ/byUYaKa U JIa CC KPO3 HHXOBO
0oOHaBJbake OMOTYNH JIa X YYCHHUIIM Y MOTIYHOCTH pa3yMejy U Tpaj-
HO ycBoje. ITopen Tora, CBaKy TeMarckKy LEJIHHY Tpebaio Ou 3amoue-
TH 00Hasmarbem 002o6apajvhee dena epadusa uz npemxooHoe paspeoa
i u3 ocHuogHe wiKone. TUMe ce MOCTHKE M BEPTHKAIIHO [OBE3UBAHE
HACTaBHUX cajJprkaja. Beoma je BaxXHO 1a ce Kpo3 pajl BOAU padyHa O
OBOM 3axXTEBy MpOrpama, jep ce THME HarallaBa YMbeHHUIA Ja CY Y
¢m3uim cBe obnactu MelhycoOHO noBe3ane U omoryhyje ce ja y4eHHK
cariesia PU3UKY Kao KOXEPEHTHY Hay4HY JICIHUILINHY Y KOjOj C€ move-
TaK Mpoy4yaBara HOBE I0jaBe Haciama Ha pe3yirare IpoydaBama He-
KHX MPETXOHUX.

Pemocrien nmpoyyaBama MojeJMHAX TeMa HHUje TOTIYHO 06aBe3yjy-
hu. HactaBHUK MOYKe TPEpPacIOICNTUTH CaipKaje MpeMa CBOjOj MPOIICHH.



Hueou oopazoeno-eacnummnoz paoa

OBora myTa y cajpajuMma Iporpama HUje JIaT OpHjEeHTAIlMOHI
Opoj yacoBa mpeaBuleHUX 3a 00pagy HACTABHHX TeMa, OOHABJHAHE
rpaauBa u naboparopujcke Bexoe. To 61 Morao 6uTH ,,yBO1” y HACTaB-
HM TIporec y kome he HacTaBHHMK, Ha OCHOBY Je(MHHCAHHX LUJbEBA
W 3aj1aTaKa IpeaMeTa, NCX0Aa M CTaHJap/a 3Hama, CaMOCTAJIHO IUla-
HHUpaTH Opoj yacoBa obpaze, yrBphuBama... Y HEZOCTAaTKy CTaHIapaa
3Hamba KOpUCHU he OWUTH HMBOM 0Opa30BHO-BACHHMTHHX 3aXTEBa, KOjU
neduHuIry o6uM U ayOMHY MpoyuaBara I10jeAMHUX eJIeMeHara cajip-
Kaja mporpama, a MocTojaliy Cy U 10 caja.

Ipesu nuso: obasemrenoct (O)

OG6aBemTeHOCT Ka0 HUBO 00pa30BHO-BACIIMTHUX 3aXTeBa H3HU-
CKyje Jla YUSHHK MOXKE Ja C€ CeTH — PENpOayKyje OHO IITO je y4HO:
TEpMHUHE, Crieln(pHIHE YUHECHHIIE, METO/IE M MOCTYIIKE, OIIIITE I10jMO-
Be, IPUHIMIE (3aKOHE) WM Teopuje. 3Hauu, 01l YICHHKA cE OYeKyje a
IPaJiMBO Koje je y4ro caMo MO3Haje: J1a MOXKe Jia ra HCKaxe, UCIpuya,
OIHIIIe, HAaBeJE U CIL., Tj. Ja MOXKE J]a T'a PEIpoayKyje y OUTHO Hen3Me-
EBCHOM OOJTHKY.

Lpyeu nuso: pasymepame (P)

PazymeBame ka0 HHBO 00Pa30BHO-BACIIMTHHUX 3aXTEBa HM3HCKYje
Jla y9eHHK Oyzie 0crnocoOJbeH Ja TPaJrBo KOje je y4HO peopraHusyje:
na ozipeheHe unmeHuIe, M0jMOBE U IIPHHIHNIE (3aKOHE) 00jacHu, aHa-
JIM3Mpa, JI0BE/Ie Y HOBE Be3e, Koje HUCY OMiIe HelOCPEaHO Jare y rpa-
JIUBY.

PazymeBame ka0 00pa30BHO-BACIIUTHU HUBO yKJbydyje y cebe u
MPETXOJJHH HUBO — 00aBEIITEHOCT. YKOJIUKO CE OBJIE I'PAJANBO HHTEP-
IIPeTHpa, OHJA Ce TO YMHH He Y (OPMH y K0joj je OMIIO IPeTXOAHO aa-
TO, Beh y peopraHu3oBaHoOM, Tj. y OUTHO U3MEHEHOM OOJIHKY.

Tpehu nuso: npumena (IT)

IIpumvena kao HHBO 0OPa30BHO-BACIIUTHUX 3aXTEBa M3UCKYje Oa
y4eHHK Oyne ocrocoOJeH na oxpelheHe TeHepaim3anuje, MPHUHIHIES
(3aKoHe), TEOpHje WM OIIIITE METO/IE IPUMEbYje y pelaBarmy npooire-
Ma M 3a/1aTaKa.

OBzie je ped 0 MPUMEHH OHOT LITO CE 3Ha U pasyMe y pellaBa-
By HOBHX TpoOieMa (3a1araka), a He O HerOBOM jeIMHCTBECHOM, pe-
MIPOAYKTUBHOM KOpHUIIhewy y MOjeJUHUM cUTyanrjama. [Ipumena xao
HajBHIIN 00pa30BHO-BACIIUTHU HUBO YKJbyuyje y cebe 0ba mpeTxomHa
HHMBOA — 00ABEIITEHOCT U pa3yMeBarbe.

ITowITo cy NporpaMu JpyLITBEHO-j€3HYKOT U OIIIITET CMepa THM-
HasWje y JApYroM M 4eTBPTOM pa3pely HCTH, HACTABHHIMMA JIPYIITBE-
HO-J€3WYKOT CMepa je 0CTaBJbeHa cro0ozia /1, IpeMa MoTpedu, cMame
HHUBO 00pa30BHO-BACIIUTHUX 3aXT€Ba Y TEMAaTCKUM IIeJIMHAMa 3a Koje
cmarpajy aa je To norpebno (ump. ca nusoa (I1) Ha Huso (P)).

OcHnoeHu 001uyu Hacmaese U MemMoOCKa ynymcmeda
3a BUX060 ussoljere

MeTonruKo OCTBapHBamE Cajpikaja mporpaMa y HacTaBH (HU3HKe
3axTeBa Ja IEJIOKYITHU HACTaBHU MpoLEec Oyje MPOXET TPHUMa OCHOB-
HUM (U3UYKUM H7EjaMa: CTPYKTYPOM CYyINCTaHLHje (Ha MOJEKYJICKOM,
aTOMCKOM H Cy0aTOMCKOM HHBOY), 3aKOHHMa OfpKama (Ipe cBera
eHepruje) u PU3MYKUM T0JbHMa Ka0 HOCHOIIMMA y3ajaMHOT JICJIOBamkba
¢usnukux odjekara. Jlasbu 3axTeB je 1a ce GU3UUKE 1M0jaBe U MPOLECH
TyMade y HacTaBH IapajelIHUM CIIPOBOhemeM, e roa je To moryhe,
Makpornpuia3a 1 MUKpOIIpUiIa3a y o0paau caapxaja.

DU3MKy je HY)KHO NPEJCTABUTH yYCHHIMMa Kao KUBY, HEOBP-
IIIEHy HayKy, KOja ce HeNPeKHIHO MHTECH3UBHO pa3BHja U McHa, a He
Kao CKyIl 3aBpLICHHX IOJlaTaka, HePOMEHJPMBHUX 3aKOHA, Teopuja U
Mozerna. 3aro je Hy)xHO uctahu mpobieme Koje pu3nka pemasa y ca-
JAIIEM BPEMEHY.

JlaHac je ¢u3MKa EKCIUTMKaTUBHA, TEOPHjCKa W (PyHIAMEHTAIIHA
HayKa U BCHUM H3yYaBarmbeM, 3ajeIHO Ca OCTAINM IIPUPOIHUM HayKa-
Ma, CTHUy C€ OCHOBE Hay4HOI moriena Ha ceeT. Mieja dynnamenran-
HOCTH (hU3MKE y IPUPOAHMM HayKaMa Mopa Aa JIOMUHHpA y HACTaBU
¢dusuke.

upewy Buamka ydeHwka nonpuHehe objammeme mojMoBa U
Kareropuja, Kao Imro ¢y (pu3nyYKe BENHYMHE, QU3UYKH 3aKOHH, OJHOC
CKCTIIEPUMEHTA U TEOpHje, Be3a (PH3HMKE C OCTAIUM HayKama, ¢ IpHMe-
CHUM HayKaMa U ¢ TEXHHKOM. 3Ha4ajHO je yKa3aTu Ha Be3y (U3MKe U

¢unozoduje. [loTpedHO je HABECTH U €THYKE MPOOIEME KOjH CE jaBba-
]y Kao mocienuia pa3Brjama HayKe H TEXHUKE.

OBako (opmynucaH KOHIENT HacTaBe (pr3MKe 3axTeBa MOjaduaHO
eKCIIEPHUMEHTAIHO 3aCHHUBAIEC HACTABHOI Ipoleca (AEMOHCTPAHOHU
oriean u 1labopaToprjcke BexOe, OMHOCHO MPAKTHYHM pajl yUeHHKA).

VCBOjeHM KOHLIENT HacTaBe (DM3MKE 3aXTeBa CTBAPAmE Pa3HOBD-
CHHMX MOTYhHOCTH J1a KO3 pa3jinyuuTe caapikaje 1 o0IuKe paja, mpume-
HOM CaBPEMEHHX METOAMYKHX M IMAAKTHUKHX MOCTYaKa y HACTABHOM
nporiecy (MpojekTHa, mpoOiieMCKa, aKTHBHA HACTaBa M KOOTIEPATHBHO
ydeme) [IUJbeBH U 3aJany 00pa3oBarma Kao U UJbEBH HacTaBe (QH3HKe
Oymy y IyHOj MEpH pean30BaHu.

Cruname TeXHHYKe KyJIType Kpo3 HacTaBy (DM3HKE CacTOjH Ce y
pa3BHjarby BEIITHHA TEXHHYKUX IIPHMEHA 3Hatha, Y PellIaBamy TeXHUY-
KUX 3a[aTaka U y NpHKa3uBamwy onpeheHnx npumeHa (hH3MKe y CBAKO-
JTHEBHOM >KHBOTY.

[locne n3yyaBama oxroBapajyhnx TtemMarckux LelnHA, HY)KHO je
yKa3aTd Ha 3allITUTy YOBEKOBE CpEeIUHE, Koja je 3araljeHa m yrpoxeHa
ozipeheHnM (HU3NUKO-TEXHUYKUM MPOLECHMa U IIPOMEHaMa.

Ipu 06paan GU3NUKKX OCHOBA EHEPreTUKE MOTPEOHO je yeMepH-
TH yYEHHKE Ha IITE/bY CBHX BPCTa CHEPruje, a MoCeOHO eleKTpUIHE
eHepruje.

I{wbeBn n 3aany HacTaBe (U3MKE OCTBApYjy ce Kpo3 ciexehe
OCHOBHE 00JIMKE pajia ca yueHUIMMa:

1. u3narame cajpxaja TeMe y3 oxarosapajyhe memoHcTpannoHe
ornese;

2. peliaBarbe KBAIMTATHBHUX U KBAHTUTATHBHUX 3a/1aTaKa;

3. maboparopmujcke BexOe;

4. xopumhemwe U OPYrux Ha4MHA paja Koju JOTPHHOCE O0JbEM
pasymeBamy caapxaj TeMe (1oMahu 3agany, CeMHHAPCKH PaJoBH, IPO-
JEKTH...);

5. cuctemarcko npaheme paja CBaKor MMojeJMHAYHOT YYCHUKA.

Beoma je BakHO /1a HACTABHUK NPHU U3BONemY MpBa TpH 00IHKa
HACTaBE HAIVIAllaBa HHXOBY 00jeJMIEHOCT. Y MPOTUBHOM, y4eHHK he
crehu yTHCAK Ja MOCTOje TPH pasauyuTe GpU3MKE: jeHA ce CIyIla Ha
npeaaBambUMa, Jpyra ce pajan Kpo3 padyHCKe 3a1arke, a Tpeha ce kopu-
CTH y JTa00PaTOPHjH.

Jla Ou ce IMIBEBH M 3aalyl HACTaBe (pU3NKE OCTBAPMIIH Y IEIIH-
HH, HEONXOJHO je Ja YYCHHI[H aKTHBHO y4YECTBYjY Y CBHM OOJHIIHMMA
HacTaBHOr Tpoueca. Mmajyhin y BUIy Ja CBakH O HAaBEICHUX OOJIHKa
HACTaBE MMa CBOje CHELU(pHUIHOCTH Y MPOIIECY OCTBApHBaA, TO Cy U
METOJICKa YITYTCTBA MpHIarojeHa OBUM cHelu(pUIHOCTHMA.

Memoodcka ynymcmea 3a npeoasarsa

Kako cy y3 cBaKy TeMaTcKy LEINHY IUIaHUPaHH IeMOHCTPAIHOHH
omieqM, y4eHuIu he CHOHTaHO MPAaTHTH TOK MOCMAaTpaHe IojaBe, Hin
HETIOCPE/IHO YYECTBOBATH y pealn3aliji OIie]id, a Ha HACTABHUKY je
Jla HaBee YYCHHKA Jla CBOJUM pEYMMa, Ha OCHOBY COICTBEHOI pacy-
huBama, onuiie MojaBy Kojy mocMarpa uiu geMoHcrpupa. [locie tora
HACTaBHUK, KOpUCTehn npenusnu jesuk ¢usuke, AeUHUILIE HOBE MOj-
MoBe (BeauuuHE) U peunma (opmyiunine 3akoH mojase. Kaaa ce mpo-
e kpo3 cBe eTarne y u3naramy cajapxaja Teme (Orniel, yYCHUKOB OMHUC
nojase, AeuHECamkEe MOjMOBa ¥ (HOPMYIHCAKE 3aKOHA), Mpela3h ce
Ha TIPE3CHTOBaE 3aKOHA Y MaTeMarinykoj Gopmu. OBaKBUM HAYHHOM
u3Jiarama cajip)kaja TeMe HaCTaBHHUK [OMa)Ke YUCHHUKY [a IOTITyHH]je
pasyme Qu3HUKe mojaBe, TpajHUje 3allaMTH YCBOjEHO TPAIHBO H Y IPY-
'l IUIaH MOTHCHE (JOPMAIN30Babe YCBOJCHOT 3HAA.

Kana je moryhe, Tpeba kopuctuty mpodiemcky HactaBy. HacTas-
HHK [OCTaBJba MPOOJIEM YYEHUIIMMA U TIPEIYLITa Ja OHH CAMOCTAIHO,
y IIapoBHMa WM Y TUMY J0Dhy 10 peliea, 110 HoTpedu ycMepasa yue-
HUKe, noxcehajyhn nx muramuMa Ha HEIITO INTO Cy HAyYWIXd U caja
Tpeba na npumMene, ynyhyje ux Ha u3Bolere eKCriepUMeHTa KOju MOXe
JIOBECTH JI0 PEIICHa MPpobIeMa i CINYHO.

Heke o Tema MOry ce 00paJuTi CaMOCTAJIHHM PajoM yYEHHKA
Kpo3 paauoHuiie. TakaB HAYMH paja je YUCHHILMMA HajUHTCPECAHTHH-
j4, BUILIE CYy MOTHBHCAHH, I1a JIAKIIC YCBajajy 3HaWmE. Y3 TO Ce pa3Buja
U BUXOBO HHTEPECOBABE U CMHCAO 33 UCTPAKHMBAYKH Pajl, Kao M CIIO-
COOHOCT TUMCKOT' pajia U capajime. OBakaB MPHCTYI 00pai HACTaBHE
TeMe 3axTeBa J00py HPHUIPEMy HACTaBHUKA: 04abpaTH TeMy, MpHUIpe-
MHTH ofroBapajyha HacTaBHa CpelCTBA U ONPEMY, HOJCIUTH YICHUKE



y TpyIe TaKko Ja CBaKH IOje[MHAI] y TPyNU MOXKE JaTh OAroBapajyhm
JIOTIPUHOC, IATH HEOIIXOJHA MUHUMAJIHA YITyTCTBA. ..

Heke Teme Tpeba na mpunpeMe U Npe3eHTyjy caMu yYeHHIH, Mo-
JjeIMHAYHO WM y TAPOBHMA.

Memoocka ynymcmea 3a pewiasarse 3a0amaxa

PemraBame 3ajaTaka je BaKHa METO/A 33 yBeKOaBambe MPUMEHE
3Hama. tbome ce mocTirKe: KOHKpETH3allja TEOPUjCKIX 3Hamba; 00Ha-
BJbAbE, IPOAYOIbHBAE M YTBPhHBahe 3HAA; KOPUTOBAKE yUCHHY-
KHX 3Hama U ymeha; pa3BHjame JIOTMYKOI MHUIUBEHA; MOACTHIAE
y4YCHHMKAa Ha MHUIMjaTHBY; CTHLAKBE CaMOIIOy3/aba H CaMOCTaIHOCTH
y pany...

OnrtuManiu eexTy peliaBama 3a/1ataka y mpouecy y4demwa Gpusn-
K OCTBapyjy ce 100p0 OCMHIIIJBEHUM KOMOMHOBAEEM KBAITUTATHBHUX
(3aany — MUTaka), KBAHTUTATUBHUX (PAaYyHCKHX ), IpaUUKUX H EKC-
HNEePUMEHTAJIHUX 33/1aTaKa.

Bexbame peraBama pauyHCKHUX 33j1aTaka je BaKHa KOMITIOHCHTA
yuema (usnke. Kako oHO 3a y4eHHKe 4ecTO IpeJcTaB/ba BHJ yUeHa
ca HajCIOKCHHjUM 3aXTeBHMAa, HACTABHUK je 00aBe3aH Ja MM Ja Ofi-
roBapajyhe MHCTpyKLHje, HallOMEHE U CaBETE y BE3H Ca PCIIABAKEM
3anaraka. HaromeHe Tpeba s1a ce ofHOCE Ha TUIIOBE 3aJlaTaKa y JaToj
TeMu, Hajuelhe rpelike Ipy pellaBamy TaKBHUX 33jaTaka, alropuTaM
pelaBama JIaTor THIIA 3a1aTaKa...

Tlpu peliaBarmby KBAHTHTATHBHMX 337aTaka, y 3a/laTKy HPBO Tpe-
0a Ha MpaBW Ha4MH carienatd QU3HYKE caapikaje, a TeK Iocie Tora
npehu Ha MaremaTnako GopMyiicame 1 H3padyHaBame. Hanme, pemra-
BambCe 3aJaTaka OJIBHja Ce KpO3 TpHU eTare: (QU3MYKa aHalu3a 3a/1arka,
MaTEeMaTHYKO M3padyHaBare M JUCKycHja pesyiarara. Y NpBOj eTanu
youaBajy ce (PU3MUKe IMOjaBe Ha KOje CC OMHOCH 3a/aTak, a 3aTUM CC
Habpajajy ¥ pedrMa HCKa3yjy 3aKOHH 10 KOjUMa ce IojaBe oiBHujajy. Y
JPYToj eTany ce, Ha OCHOBY MareMaTHdke GopMme 3aKkoHa, M3padyyHaBa
BPEIHOCT TpakeHe BenuuuHe. Y Tpehoj eranu Tpaxu ce GU3HUKO Ty-
Mademe JOOHMjEHOT pe3ysrara.

TlorpebHO je maxwbnBO omabpaTH 3amaTke Koju, ako je moryhe,
¥Majy HEIoCpeIHy Be3y ca pealHUM CHUTyanujama. Takohe je BaKHO
Jla YYCHHLIU PaBUIHO BPEIHY]y JOOUjEHH PE3yATaT, Ka0 U HEroB Mpa-
BuiaH 3anuc. [loceOHO Tpeba 0OpaTUTH Makkby Ha MOCTYIHOCT MPH
n30o0py 3ajaraxa, oJ] HajjeAHOCTAaBHU]UX Ka OHMMA KOjH 3aXTeBajy aHa-
JIM3Y M CHHTE3y CTCUYCHHUX 3Hamba.

Memoocka ynymcmea 3a uzeoljerse nadopamopujckux eecou

JlaGoparopujcke Be)xOe YMHE CAcTaBHH JIeO PEOBHE HAcTaBe U
OpraHu3yjy ce Tako LITO Ce IPH U3paan BEKOM Ofiesberhe JeH Ha JiBa
JieJla a yYeHHIH BexOe pajie y rpynama, 2—3 ydeHunka.

3a cBaky BexOy ydeHHUIH yHanpes Tpeda aa 100ujy oarosapajyha
YIyTCTBA.

Yac ekcriepuMeHTaIHUX BeXKOH CacTOjU ce W3 YBOIHOT Jiela, Me-
peba 1 3alMCHBaba pesyliTaTa Meperha n 00pajie JOOHjeHNX MoiaTaka.

Y yBOZHOM JieNly Yaca HACTABHHUK IPOBEpaBa 1a JIM Cy YYCHHIH
CIIPEMHH 32 BexOy, yIIO3Haje UX Ca MEPHHM HHCTPYMEHTHMA U OCTaJINM
JIeJIOBHMa araparype 3a BexOy, ykaszyje Ha Mepe NPEeI0CTPOXKHOCTH KO-
JUX ce MOpajy MpUIpKaBaTH Pajad CONCTBEHE CUTYPHOCTH, IIPH PYKOBa-
By arnaparuma, eJIeKTPUYHIM U3BOpHUMA, pa3HUM ypehajuma u ci.

HOK y4€HUIU BpLIE MEPEHA, HACTABHUK AKTUBHO NPAaTU HBUXOB
pan, TUCKPETHO WX HaIIIeNa u, KaJ 3arpeda, 00jalmbaBa i IOMaxe.

ITpu 0Opaau pesynTara Mepera y4CeHUIN ce MPUIpKaBajy mpa-
BUJIA 3a TaOeNapHy MPHKa3 MojlaTaka, Iprame rpaduka, U3padyHaBambe
3a0KpPYTIJbEHUX BPEIHOCTH U Tpellaka Mepema (ca TUM MpaBUINMa Ha-
CTaBHUK Tpeba Jla MX yIOo3Ha YHaIpe] WIN Ja UX Ja y3 [HIcaHa yIyT-
CTBa 3a BekOE) .

Memoocka ynymcmea 3a opyze oonuke paoa

Jenan on obnuka paga ca ydeHuiuMa cy gomahu 3agaiu Ko-
jU caip)Ke KBAJIUTATUBHE M KBAHTUTATHBHC 3a/IaTKe, MIOHCKA] M CKC-
nepumeHTanHe. TakBu gomalin 3aany OJHOCE Ce Ha IpajyBO Koje
je obpaherHo HemocpesHO Ha Yacy W Ha MOBE3MBAm-E OBOT TPanBa ca
TIPETXOTHAM.

3a nomahu 3agarak MOry ce JlaBaTH ¥ CEMHHApPCKH PAJoOBH U Ma-
Y TIPOjeKTH, K0je O YIEeHHITH paiiiIi HHANBHUIYaIHO WIN y TpyTaMa.

HacraBHuk je o06aBe3aH jna mperntena qomahe 3aJaTke M CaOIIITH
YYEHHIMMa €BEHTYyal HE TPeUIKe Kako O OHM MMaiu HHPOPMAIH]y O
YCIEIIHOCTH CBOT paja.

Ilpaherme paoa yuenuka

HacraBHuk je myaH a KOHTHHYHPAHO MPaTH Pajl CBAKOT YUCHH-
Ka KpO3 HENPEKHUIHY KOHTPOIY H-ETOBHX YCBOjJEHHX 3HArba, CTCICHHX
Ha OCHOBY CBHX OOJIMKa HacTaBe: JEMOHCTPALMOHHX OIVIe/a, peaBa-
b, pelllaBaba KBAHTHTATUBHUX M KBAJIUTATHBHHX 3aJiaTaka, Jiabopa-
TOPHJCKHUX BEKOU, CEMUHAPCKUX PAZoBa U MPOjeKaTa...

[ToTpeOHO je KOHTHHYHMpPAaHO HMPOBEPABAaTH M OLCH-HMBATH 3HAME
ydeHnKa 1momohy ycMEHOT MCHHUTHBamba, KpaTkux (15-MHHYTHUX) IH-
CMEHHX MPOBEpa, TECTOBA Ha Kpajy Behux menuHa (perrmMo, 1o jeTHOM
Yy CBAaKOM KJIAaCH(HMKALMOHOM HEPUOJY), KOHTPOIHHMX PadyHCKHX Be-
xOH (10 jeZIHOM y IMOJYTOJHIITY), IPOBEPOM EKCIIEPUMEHTATHHX Be-
IITHHA.

Ha nouerky paja ca y4eHUIMMA, TOCEOHO aKO je 0lesbehe Ipo-
MEHWIO CTPYKTYpY WJIH je HaCTaBHHK IIPEy3e0 HOBO OfEJbEIbE, OHMII0
01 MOXKEJLHO CIPOBECTH JMjAarHOCTHYKH TECT. TakaB TECT rOBOPH Ha-
CTAaBHUKY Ca KAKBHM IIPEI3HABEM M KOjUM IMOTCHIHjAIMMa yYECHHUIN
yiase y HOBY ILIKOJICKY roauny. Takobe, pe/iakeMo TeCToBe CHCTEeMa-
TH3aLKje rpaJnBa Ha KPajy CBaKOT MOJYTOAMINTA MM HAa KPajy LIKOJI-
cke roquHe. [Ipunpema 3a oBaj Tect, Kao U caMm TecT, Tpebano Ou na
ocHTypajy TpajHO yCBajar-e HAjOCHOBHHUJHX U HAjBAKHUJUX 3HAMA U3
peTxoxHo oOpaheHnx obmacTu.

/looamna u donyncka nacmaea

Jooamnu pao HaMebeH je JapOBUTHUM ydeHUIIMMa 1 Tpeba ja 3a-
JIOBOJBH HUXOBA MHTEpPECOBamba 3a (pu3uky. Opranusyje ce ca jeHuM
4acoM HeZle/bHO. Y OKBHPY OBE HAacTaBe MOTY ce IPOayOJbUBATH U IIPO-
MIMPUBATH CaJpKaju U3 PEIOBHE HACTABE, PAUTH HOBHU CaJpiKajH, Te-
KM 3a/1allHl, CIIOKCHHUjH EKCIIEPUMEHTH OJf OHUX Y PEOBHO] HACTABH...
VYdenunu ce cro00IHO ompenesbyjy Ipu u300py caapikaja mporpama.
3aT0 je HyXKHO Ca4MHUTH MHIMBUJyaJIHE NPOrpaMe paja ca yu4eHHULH-
Ma Ha OCHOBY F>UXOBHX NPETXOJHUX 3Hama, HHTEPECOBamka U CII0CO0-
HocTH. KOpHCHO je 1a HacTaBHHMK I030BE MCTAKHYTE CTPYYmaKe A y
OKBHpY JI0/IaTHE HacTaBe OfIp>Ke IMOMyJIapHa IpeaaBama Kao H Ja OMO-
ryhu yuaeHHIMa TOCeTe MHCTUTY THMA.

Jlonyncka macmasa ce Takohe opraHmusyje ca IO jeIHHM YacoM
HeznesbHO. thy moxalajy ydeHUWIM Koju y peJOBHOj HAacTaBH HHCY Ou-
M ycremsu. [{ub 1omyHCKe HacTaBe je Ja YYEeHHK, y3 JOJaTHy I0-
Moh HacTaBHUKA, CTEKHE MUHUMYM OCHOBHHX 3Hama M3 cajJpikaja Koje
npeasula mporpam GU3UKe.

CobooHe akmueHOCmU yieHuKa, KOju Cy MOoceOHO 3aHMHTEepeco-
BaHM 3a (U3MKY, MOTY C€ OPraHM30BaTH KPO3 pasHe CEKIMje MIaanx
¢buznyapa.

MATEMATHUKA

Mub v 3apanm

Hnmb HacTaBe mpenmera Maremaruka jecTe: Ja YUCHHUIIH YCBOjE
eJIEeMCHTAapHE MaTeMaTH4Ke KOMIICTCHIH]j¢ (3Harba, BEIITHHE U BPEIHO-
CHE CTaBOBE) KOje Cy MOTpEeOHE 3a CXBaTame I0jaBa M 3aKOHUTOCTH Y
MIPUPOAN U APYIITBY U Koje he 1a ocrocobe yueHnke 3a MpUMEHY yCBO-
JEeHHMX MaTeMaTHYKUX 3Hama (y pellaBamy Pa3HOBPCHHX 3aJaTaka U3
JKMBOTHE IIPAKCe) U 3a YCIEUIHO HACTaBJbalbe MaTeMaTHIKOT 00pa3oBa-
Ba U 3a caM000pa30Bame; Kao 1 Jia IOMPUHOCE Pa3BHjaby MEHTATHUX
Ccroco0HOCTH, (POPMHUpAY HAYYHOT IOIIea HAa CBET U CBECTPAHOM
Pa3BUTKY JIMYHOCTH YUCHHUKA.

3amanm HacraBe npeaMera MareMarika Cy fa yIeHHIH:

— pa3BHjajy JIOTHYKO M allCTPAKTHO MUILIBECHHE;

— pa3BHjajy CIOCOOHOCTH jaCHOT M TPELH3HOT H3paXkaBama 1 KO-
puiihema OCHOBHOT MATEMaTHYKO-JIOTHYKOT je3UKa,;

— pasBujajy crocoGHOCTH oApeliBama 1 MPOLECHE KBAaHTHTATHB-
HUX BEJIMYUHA U bUXOBOT OJIHOCA;



— pa3NuKyjy reoMeTpujcke o0jexare U HHUXOBE y3ajaMHE OIHOCE
u Tpanchopmanyje;

— pasyMejy (QyHKIMOHAJIHE 3aBUCHOCTH, HUXOBO IPEICTABIbAE
U [IPHMEHY;

— pa3BHjajy CHUCTEMATHYHOCT, YPEIHOCT, MPEIU3HOCT, TEMEJb-
HOCT, UCTPAJHOCT, KPUTHYHOCT y pajy, KPEaTHBHOCT; pa3BUjajy pamHe
HaBHKE M CHOCOOHOCTH 33 CAaMOCTAJIHH M IPYIHU paj; GopMupajy cu-
CTeM BPEAHOCTH;

— CTHYy 3Hama U BEIITHHE KOPHCHE 3a TpaHC(ep y Apyre Mpea-
MeTe M pa3BHjajy CHOCOOHOCTH 3a NMPaBHIIHO Kopulhewe CTpyYHe JIH-
TepaType;

— (hopMupajy cBECT 0 YHHBEP3aJIHOCTH ¥ IIPUMEHU MaTeMaTHYKOT
HauMHa MUIUbCHA;

— Oy/ly TIOJICTaKHYTH 3a CTPYYHH Pa3BOj U yCaBpIIaBamke y CKIaIy
ca MHAMBHJIyaJTHUM CIIOCOOHOCTHMA M noTpebama ApyIITBa;

— pa3Bujajy crnocoOHOCTH MOTpeOHE 3a pelraBambe ImpodliemMa U
HOBHX CHTYyall{ja y IPOIECy Pajia U CBAKOJHEBHOM >KHBOTY.

I pa3pen
(5 yacoBa HezesbHO, 180 yacoBa TOIUIIHE)

CAJIP)KAJU ITPOI'PAMA

Jloruka u cKynosu

OCHOBHE JIOTHUKE M CKYIOBHE omepanuje. Baxxuuju 3akoHu 3a-
KJbYUHBaHba.

OCHOBHM MaTeMaTH4KH II0jMOBH, Je(QUHHIHja, aKCHOMa, Teope-
Ma, J10Ka3. JlekapToB MpoOU3BOL; peraluje, QyHKIHuje.

Enementn komOuHatopuke (mpedpojaBame KOHAUYHHX CKYITOBa:
NpaBUJIO 30Mpa U MPaBUIIO POU3BO/IA).

Peannu 6pojeBn

IIpersen 6pojesa; onepanyje, OB peaaTHux Opojesa.

[IpubmkHe BpeqHOCTH peamHux OpojeBa (Tperike, rpaHula rpe-
IIKe, 3a0KPYyTJbHBake OpojeBa; OCHOBHE OIepaluje ca MPUOIMKHUM
BPEAHOCTHMA.

TIpornopuHOHATHOCT.

Pa3mepa n mporopuuja, MpornopuHOHATHOCT BEJIMUMHA (JIUPEKT-
Ha, OOpHYTa, YOIIITEHE); MPUMEHE (Cpa3MEpPHH padyH, padyH Mojeie
U MCUIamka).

ITporteHTHN pavyH, KAMaTHHU PadyH.

Tabnu4uHO ¥ TpaduIKO NPHKA3UBALE CTakha, 10jaBa U MPOIEca.

YBoa y reomerpujy

OCHOBHH ¥ U3BEIICHH TTIOJMOBH U CTaBOBU reoMeTpuje. OCHOBHU
00jeKTH reoMeTpuje: Tauka, pasa, paBaH.

OCHOBHH CTaBOBH O pejallijamMa Npulagama, pacriopena u mapa-
nenHocTH. MehycoOHM nonokaju Tauaka, MpaBUX U paBHHU.

Hyx, MHoroyraona nunuja. Iloaymnpasa, moiypaBaH, MOJYIPO-
cTop. Yrao, nauenap. Muoroyrao. OpujenTarja.

Panuonasinu ajnredapcku u3pasu

IlonmHOME M omepanyje ca BUMa; AEJBHBOCT NOIWHOMA, be3yos
craB. PactaBpame nonuHoMa Ha uunHone. Omnepanuje ca paruoHai-
HUM anre0apcKuM u3pasuma (anredapcku pasaoMIn).

onynapuoct

OCHOBHH CTaBOBM O mofynapHocT. M3omerpuje, momyaapHOCT
reoMeTpHjckux objexara. [TomynapHocT 1yu, yIioBa, TpOyIIoBa.

I1paB yrao. HopmanHoct npaBux u paBHU. Yrao usmely npase u
paBHu. Bexktopu 1 onepanuje ca muMa.

JupexktHe M MHAUpeKTHE M3omeTpuje. Cumerpuje, porauuje u
TpaHcIanyje paBHU U pocTopa. OXHOCH CTPaHHIIA U yIIIOBA TPOYIJIA.

KpyxHuna u xpyr.

3HauajHe Tauke Tpoynia. YerBopoyrao. [Ipumene.

KoncTpykTHBHH 3a1a1u (TpoOyrao, 4eTBOPOYTrao, MHOIOYTao, Kpy-
JKHULIA).

JluHeapHe jeqHauuHe U HejenHaunHe. JIuneapHa ¢pyHkumja

JluHeapHe jeIHAYMHE Ca JeIHOM M BHUIIIC HETIO3HATHX.

EKBHBAJICHTHOCT U pellaBarbe JMHEAPHUX je[HAUYMHA Ca jeIHOM
HEMO3HATOM.

JluneapHa QyHKIHja ¥ BEeH rpaduk.

CucreM JHMHEapHUX jeJHA4YMHA ca JBE M TPH HemosHaTe (paszHe
METOJIC PelllaBama).

IIpyMeHa JMHEAPHUX jeAHAYMHA M CHCTEMA JIMHEAPHHX jeIHAYH-
Ha Ha PEIlIaBamke Pa3IHIUTHX MpodiIema.

JluHeapHe HejeTHAYMHE Ca jeTHOM HEelIO3HATOM U FbUXOBO PelllaBarbe.

Cau4yHOCT

Mepemwe qyxH U yIioBa.

IIponopumonanHoct myxu: TamecoBa Teopema. XOMOTETH]a.
Cinunocrt. [Turaropuna reopema.

Ilorenuuja Tauke.

IIpumene.

Tpuronomerpuja npaBoyrJior Tpoyrjia

Tpuronomerpujcke GyHKIHMje OMITPOT yIvIa; OCHOBHE TPUTOHOME-
TPHjCKe MICHTUYHOCTH. PenaBarme npaBoynior Tpoyria.

CreneHoBame H KOPEHOBaMe

CrerieH Yuju je U3JI0KUIIAIL 11eo Opoj, oreparyje; IeIuMalHH 3a-
nuc Opoja y cTaHAapIHOM OOJHKY.

Oyukiuja y=x"(n€N) U BbeH rpapuk

KopeH; crenen uuju je u3noxuian pamnuonanad 6poj. OcHOBHE
oreparyje ca KOpeHuMa.

IT paspen
(5 gacoBa HenespHO, 180 YacoBa roUIIE)

CAJIP)KAJU TTPOI'PAMA

Hu3zoBu n marpuue

OCHOBHHM NOjMOBU O HHM30BHMa (Ie(pHHUIIM]a, 3aaBaAE, ONEpa-
muje). Pekypentre gopmyre 1 HU30BH. APUTMETUYKU HU3, TEOMETPH]-
CKH HH3; IPHMEHE.

Ilojam marpume. Cabupame MaTpuIa, MHOKEHE MaTPUIlE CKajla-
pom. MHoxeme Martpuna. TpaHcmoHOBaHa MaTpuia. JlerepMuHaHTe.
WuBep3na marpuna. Panr marpuue.

KomnuiexcHu 0pojeBn

Iojam xomruiekcHOT Opoja U omepanuje ca mwuma. KoHjyroBaHo
KOMILTEKCHU OpojeBr. Moayo KOMIUIEKCHOT Opoja.

KBaaparHna jeanaunna u kBajgpaTHa GpyHkuuja

KBanparna jeqHaunHa ca jeJHOM HETIO3HATOM U F-EHO PEIIaBambe,
JMCKPUMHHAHTA ¥ IPUPOJIA pelleha KBagpaTHe jeHAYHHE.

Bujerose ¢opmyne. PacraBibambe KBaApaTHOT TPHHOMA Ha JIMHE-
apHe YMHHOIe; TprMeHe. Heke jeHaunHe Koje ce CBOjE Ha KBaJpaTHE.

KBanparna ¢yHkimja (Hyne, 3HaK, pamheme W Omagame, eKc-
TpeMHa BpeTHOCT, rpaduk). KBagparHe HejenHaunHe.

CucreMu jeqHauMHA ca J[BE HEIO3HATE KOjU CaapiKe KBAaIpaTHY
jenHauuHy (KBaJpaTHA W JIMHEApHA, JIBE YMCTO KBaJpaTHE, XOMOTIEHa
KBaJlpaTHA U JTWHEApHa) — ca rPpa)MIKOM HHTEPIIPETAIIN]OM.

HpanmoHaiHe jeiHaYnHE U HejeTHAuMHE.

Excnonenuujaana u jorapuramMmcka GyHKnuja

Excrionennujanna QyHKIMja ¥ leHO HCIMTHBAmke (CBOjCTBA, Ipa-
¢uK). JenHOCTaBHUjE eKCIIOHEHIIM]AIHE jeAHAYNHE U HEjeJHAYNHE.

Iojam wuBep3ne ¢yHxuuje. ITojam jorapurma, OCHOBHa CBOj-
crBa. Jlorapuramcka GyHKIHMja U BeH rpaduk.

OcHOBHa IpaBWJia JIOTAPUTMOBAbA, AHTHIOTApUTMOBame. le-
KaJHU JorapuT™u. [IpuMena jorapurama y pelaBamwy pasHHX 3ajara-
Ka (y3 ynorpeOy padyHapa).

JenHocTaBHUje TOrapUTaMCKe jeJHAYNHE U HEjeTHAYHHE.



Tpuronomerpujcke pyHKuuje

VYornuireme nojMa yriia; Meperme yria, paaijaH.

TpuronomeTpujcke QyHKIHje Ma KOT' YIiia; BPEAHOCTH TPUTOHO-
METpHjCKHUX (PYHKIHja Ma KOT yIiIa, cBoljere Ha MPBH KBAIPAHT, IIepH-
OJIMYHOCT.

I'padu OCHOBHHUX TPUTOHOMETPH]CKHX (YyHKIHWja; Tpaduin
(dyHkMja obnmuka: y= A sin (ax+b) u y= A cos (ax+b).

Anunmone Teopeme. Tpancopmaliyje TPUrOHOMETPH)CKUX H3pa-
3a (TPUTOHOMETPHUjCKUX (YHKIHMja IBOCTPYKHX YIJIOBA M MOJYYIJIOBa,
TpaHcopManuje 30upa M pasiiKe TPHUTOHOMETPHjCKHX (yHKIHja y
MIPOU3BOI H OOPHYTO).

TpuroHomMeTpHjcke jeqHaYWHE W jEIHOCTABHHjE HEjCTHAUYMHE.
CHHYCHa U KOCHHYCHA T€OpeMa; pellaBambe TPoyIIia.

[Ipumene TpuronomeTpuje (y METPUYKO] T€OMETPHUjH, (HU3UIIHM,
TIPaKCH).

111 pa3pen
(5 wacoBa HenesbHO, 175 YacoBa roIUINIELE)

CAJIPXKAJU TIPOTPAMA

IMoamenpu

Porass, Tpuenap. [lomuenap, OjnepoBa Teopema; MpaBUIIaH MTOJH-
enap. [Ipu3ma n nupamMuia; paBHH IPECeLy IPU3Me U THpaMUJe.

IMoBpuKHa noNMeapa; NOBPIIMHA IPU3ME, MUpaMuJIe U 3apyOibe-
HE IUpaMue.

3anpeMuHa nojMenpa: 3anpeMuHa KBajapa, KaBasbepujeB mpuH-
UL 3anpeMuHa mpu3Me, THpaMuze U 3apyOsbeHe MHpaMue.

OO0pTHa Tesa

mwinHapyuyHa ¥ KOHYCHA MOBPIL, OOpTHA MOBPLILI.

[IpaB Baspak, mpaBa Kyna u 3apyOspeHa mpasa Kymna. [loBpmmHa u
3anpeMUHa IPaBor KPyXKHOT BaJbKa, IIpaBe KpyXKHE KyIe U 3apyOJbeHe
KpYy>KHE KyTIe.

Cdepa u nonTa; paBHU npecenu cdepe u nomnte. [loBpmwHa 011~
Te, c(epHe KaJoTe U nojaca. 3anpeMHHa JIONTe.

Viucana u onucana cdepa nosespa, npaBor Bajbka U KyIie.

CucreMHu JTUHEAPHUX jeIHAYMHA

Cucremu NMHeapHUX jeiHaunHa, ['aycoB moctynak. Kpameposa
TeopeMa. PermaBame cucTeMa TMHEAPHUX jeHaYMHA TOMONy MaTpHIIa.
CucTeM JIMHEapHUX HEje[HAUMHA ca JBE HeIO3HATe U Berosa rpadud-
Ka MHTEPIIPETAaLMja; 110jaM JINHEAPHOT IPOrpaMupama.

BexTopn

[paBoymiv KOOPAMHATHY CHCTEM Y IIPOCTOPY, IPOjEKIIHje BEKTOPa; KO-
opauHare Bektopa. CKaapHH, BeKTOPCKH U MEIIIOBUTH [POU3BOJ] BEKTOPA;
Hexe npumene BexTopa.

AHAJIMTHYKA reoMeTpHja y paBHU

Pactojame nBe Tauke. [logena nyxu y naroj pasmepu. [loBpmmna
Tpoyria.

IpaBa, pasuu o0aMIM jeHAYUHE TIpaBe; yrao u3Mel)y aBe mpase;
pacTojame TauKe Of] pase.

Kpuse nmHHje apyror pena: Kpy»KHHIA, eIHIICa, XHIepOoIa, na-
pabona (jenHaunne; Mel)ycoOHH OFHOCH MpaBe M KPUBUX APYTOr pena,
YCIIOB IOUpA, TAHTCHTA; 3ajeJHNYKA CBOjCTBA).

MaremaTuuka uHAyKUHja. HuzoBu

MaremaTHyKa HHIYKIUja M BeHE PHMEHE.
I'pannuna BpepHocT HU3a, cBojcTBa. bpoj e. Cyma GeckoHadHOT
T€OMETPH]jCKOT HH3A.

KommuiekcHu 06pojeBu u NOJIMHOMMU

Iojam n mpumMepn anreb6apcKux CTpyKTypa (Tpyma, IpCTeH, T0Jbe).
Tosbe kommIekcHEX OpojeBa. TPUTOHOMETPH)CKH OOIMK KOMITICK-
cHor 6poja. MoaBpoBa ¢opmyna. Heke npuMeHe KoMIUIeKCHUX OpojeBa.

ITonmHOMHN Hax MOJEEM KOMILIEKCHHX OpojeBa. BujetoBe dopmy-
ne. Cucremu anrebapcKux jeqHaurHa BUIIET pera.

IV paspen
(5 yacoBa HezleJbHO, 155 yacoBa TOIUIIIHE)

CAJIPXKAJU TTIPOI'PAMA
DyHknHje

Baxauju mojMoBHU U yubEeHHUIIE 0 (yHKIMjaMa jeHe TTPOMEHIbH-
Be (Oe(UHUCAHOCT, HyJIe, HAPHOCT, MOHOTOHOCT, nepuoanyHoct). Cio-
KeHa QyHKIHja (1ojaM | jeJHOCTAaBHUjH IPUMEPH).

IIpernen enementapuux QyHKIHja.

I'pannuHa BpeAHOCT W HEMPEKUAHOCT (PYHKIHjE (TEOMETPH]jCKH
CMHCA0); aCUMIITOTE.

HsBon pynkuuje

[Mpupamuraj ¢ynkuuje. M3Box ¢yHkuuje (nmpobieM TaHreHTe W
Op3une). OCHOBHE TeopeMe O U3BOJY, M3BOIM elieMEHTapHHUX (QyHKIIH-
ja. JlanrpamxoBa Teopema. Jlormuranosa Teopema.

JudepeHujan U BeroBa NpUMeHa KOJ arpoKcuManuje QyHKIH-
ja. UcnutuBame QyHKIMja (y3 IPUMEHY H3BOAA); Tpapuk QyHKIH]E.

HNurerpan

Heonpehenn nnrerpan. OCHOBHA MpaBuiia 0 MHTErpay; Tabiauna
OCHOBHUX MHTETpaa; NHTETPpaIn HeKUX eIeMEHTapHUX (QyHKIHja.

Merton 3aMeHe, METOJ apIHjaiHe HHTerpanuje.

Onpehenn unTerpam; tbyra-Jlajonmmosa ¢opmyna (6e3 mokasa).
[Ipumene oxpehenor nHTerpana (pekTudukarmja, KBaaparypa, Kyoarypa).

BepoBarnoha u crarucTuka

Cnyuajuu norahaju. BeposarHoha. YcnoBHa BepoBaTHOha U He-
3aBucHocT. Ciy4ajue BenuunHe. bunomua, ITyacoHoBa M HOpMaiHa
pacnozienna. Cpenma BpeqHOCT M aucrepsuja. [lomymanuja, obenexje
u y3opak. [Ipukynssame, cpehuBame u npukasuBame mogaraxa. [lojam
oueHe mapamerapa. OlueHe BepoBaTHOhe, cpelrbe BPEJHOCTH M JIUC-
nep3uje. MurepBasne oneHe 3a BepoBaTtHohy U cpe/iiby BPEIHOCT.

Enementu HyMepHYKe MaTeMaTuKe

ArncoryTHa, pellaTHBHA U NTPOLECHTYaJIHA TpelIka. JlekaaHu 3ammc
npubIKHOT Opoja. 3HavajHe U curypHe mudpe. 3a0KpyribuBame Opo-
jeBa. ['pemike apuTMETHYKHX OTepanyja.

OmnTy 3azarak MHTEpHonanuje. JInHeapHa U KBaJpaTHa MHTEP-
nonanuja. JlarpankeoBa HHTepHOIAMOHA (HOpMyIIa.

Jloxanuzanuja 1 u30s0Bame pemema. [lojam npubmmKHOT perre-
wa. MeToyia NoJIoBJbea cermMeHTa. Meroza cedniie. Mero/a TaHI€HTe.

HAYUH OCTBAPUBAIbLA ITPOI'PAMA

OCHOBHE KapaKTepHCTHKE Mporpama MaremaTike Cy: YCKia-
henoct ca mporpamMoM MaTeMaTHKE 3a OCHOBHY ILKOJY, JOTHYKa IO-
BE3aHOCT caJpikaja M HacTojame, I7ie Tof je To Moryhe, ma caapixka-
JU TpeTXofie cajpikajuMa JPYruxX MpenMera y KojuMa ce IpPHMEY]y.
ITpn u360py canprkaja mporpamMa y3era je y 003up 3Ha4ajHa 00pa3oBHA
GbyHKIMja MaTeMaTHKe, Koja ce OIvie/ia y CTHLAmby HOBHX MareMaTHd-
KHX 3Hama ¥ I0AN3aba HUBOA MaTeMaTHYKOr 00pa3oBama y4CeHUKA U
HEH JIONPUHOC JaJbeM OCNOCO0JbaBamy yUEHHKA 1a JIOTHYKH MHCIIEe
W CTBapajadyky IPHUCTYINAjy pellaBamy Pa3IMuUTUX Hpodiema, Kao H
BacnuTHa (yHKIMja HacTaBe Maremaruke, jep ce KO yUeHHKa pa3BH-
ja MpaBMIIHO MUIIUBEHE U IOIPHHOCH M3rpajuBatby HHU3a MO3UTHBHUX
0COOHMHA TUIHOCTH.

3a peanuzanujy LWJba M 3ajaTaka HacTaBe Maremaruke H3a-
OpaHu Cy caJpKaju mporpama Koju Cy JOBOJGHO NMPHUCTYIAYHH CBUM
YUYCHUIIMA, a MOTY U CTUMYJIQTUBHO JIEJIOBaTH Ha y4YEHUKE jep hMa-
jy MoryhHOCT 12 UX ycBoje W Ha HEIITO BHIIEM HUBOY (Behm cremeH
ancTpakiuje U reHepaIn3anije, CHHTe3¢ U IPUMEHE, CTBapalauko pe-
maBambe npodnema). CTporocT y MHTEpHOpeTaluju caapkaja Tpeda na
Oyzie IpUCYTHA y MPUXBAT/BUBOj MEPH, y3 OClambamhe Ha MaTeMaTHIKy



UHTYHLHU]Y ¥ HBEHO Jlajbe Pa3BHjarbe, Tj. MOTHUBAIHMja U UHTYUTHBHO
cxBaTame npoliema Tpeda Ja NpeTxoae CTPOTrOCTH M KPUTHUHOCTH, a
n3Narame TpaanBa Mopa outn npaheHo 100po ofgabpaHuM pUMepHMa
M TE€K HAKOH JOBOJFHOT Opoja ypaheHHX TakBHX IpuMmepa Tpeba mpu-
CTYNHTH FeHepallicamy 110jMa, YNEEHULIE U CII.

V neny OOGjaimera caapkaja nporpama je roAuIImBE GOHJ Ya-
COBa 3a CBAaKU pa3pen IOJEJbeH 110 TeMaMa. YKynaH Opoj JyacoBa KOju
je HaBelIeH 3a CBaKy TeMy IpEICTaBJba OPHjCHTAIIMOHN Opoj 4acoBa y
OKBHpY Kojer Tpeba peanuzoBatu oArosapajyhe caapixkaje. [Ipunmmkom
n3paje OMepaTHBHUX IUIAHOBA HACTABHHUK pacmopelyje ykyman Opoj
yacoBa IpeBuleH 3a 1mojeAnHe TeMe 110 THIOBMMA YacoBa (o0paia Ho-
BOT TpajinBa, yTBphUBame U yBexkOaBame, MOHABIbAE, IPOBEPABAHE
U CHCTEeMaTu3alyja 3Hama), Bojehu padyHa o LuJby | 3a/jaliiMa npe-
Mera.

IIpn obpaxm HOBMX cazmpikaja Tpeba ce OciamaTdh Ha IMOCTOje-
he MCKyCTBO M 3HaWmE YUYEHHKA, U HACTOjaTH, TAe rof je To moryhe, na
YUYEHHIM CaAMOCTAJIHO U3BOJE 3ak/byuke. OCHOBHA yJ0ra HaCTaBHUKA
je na Oyae opraHu3atop HacTaBHOT IpoLEca, Aa MOJCTHYE, OPraHu3yje
U ycMepaBa aKTUBHOCT y4eHHKa. YdeHHKe Tpeba ynyhinparu a, 0cuM
yuOeHnKa, KOpUCTe U Apyre M3BOpe 3Hama, Kako OM yCBOjeHa 3Hama
Ouia TpajHUja U LIHMPa, a YICHHIU 0CIIOCO0bEHH 3a IPHMEHY y pelia-
Barby Pa3HOBPCHHUX 3aJaTaKa.

Crporoct y HHTepIIpeTanuju caapskaja Tpeda a Oyje npucyTHa y
NPHUXBATJBUBO] MEPH, Y3 OCIAMAbE Ha MATEMaTHYKy HHTYHLH]Y U Hbe-
HO Jajbe pa3BHjabe, a U3Narame rpajausa Mopa outhu npaheHo 1006po
onabpaHiM MPHUMEpPHUMa, KOjH Tpe CBera JONPHHOCE Pa3BHjamby CIO-
COOHOCTH IIPUMEHE CTCUCHUX 3HAIbA.

Ha vacoBuma TpeGa KOMOMHOBATH pa3iu4UTe METOAE U OOJHKE
paza, mTo AONPUHOCH Behoj palMOHAIM3alljH HACTABHOI Ipolleca,
MOJCTHYE WHTEJCKTyallHy aKTHBHOCT YYCHHKA U HACTABY YMHU WHTE-
pecanTHHjoM U ehukacHUjoM. V300p MeToma 1 oOnrka pasa 3aBUCH Of
0]l HACTABHHX Cajipikaja u 00pa30BHO-BACIUTHHX 3aJaraka koje Tpeba
peayn30BaTH Ha yacy, ajlu U of CrielinpHUIHOCTH ofpel)eHOr ofe/berha n
MHIMBHIYaTHUX KAPAKTEPHCTHKA YUCHHKA.

IIpahewme u BpemHOBame mocturayha ydenumka Tpeba nma Oyzae
KOHTHHYHUPAHO Kpo3 Ipaheme aKTUBHOCTH Y4YeHHKa Ha yacy, qomahe
3aJ1aTKe, yCMEHe IIPoBepe, KOHTPOJIHE BEeXOE M IMCMEHE 3a/1aTKe.

OBJAIIBLEBA CAIIPKAJA TTPOI'PAMA
(IToceOne Harmomene o 0Opa Iy IPOrPaMCKHUX TeMa)

I pa3pen

Panu jakier miaHMpama HacTaBe Jiaje ce OPUjeHTAIMOHN TIPe/i-
Jor Opoja yacoBa 1o TemMama.

Jloruka u cxynosu (15)

Peannu 6pojesu (14)

IIponopunonansoct (8)

VBog y reomerpujy (8)

Panmonanuu anre6apcku uspasu (16)

Tomymapuoct (36)

JluneapHe jenHaunHe U HejeqHadnHe. JluneapHa gpynkmnuja (18)

Cnnunocrt (14)

Tpuronomerpuja npapoyrior Tpoyria (9)

CrenenoBame 1 KopeHoBame (30)

O0aBe3Ha cy 4eTHUpPHU JBOYACOBHA IIKOJICKA MHCMEHA 33/aTKa ca
jenHouacoBHUM HcnpaBkama (12).

Jlornka u ckymoBu — OBy TeMy Tpeba peann3oBaTH Kpo3 MOHa-
BJbakba, IIPO/yOIbHBabA U IOIYbaBatha OHOT LITO CY YYCHUIU YUUIIH Y
OCHOBHO] IIKOMU. OBH JOTMYKO-CKYIIOBHH caapxaju (Hckas, popmyina,
JIOTUYKE ¥ CKYIOBHE OIepalyje, OCHOBHH MaTeMaTHYKH I10jMOBH, JIO-
THUYKO 3aKJbyUYHBAKC U JOKA3UBAKE TBPAKH, penandje u QyHKIHje) cy
M3BECHA OCHOBA 32 BUILM HUBO JIYKIIHj€  CTPOTOCTH y pean3anujun
OCTaJIMX caJipkaja MporpamMa MaTeMaTHKe Ha OBOM CTYIbY 00pa3oBa-
a ¥ BacluTama yueHuka. [Ipu Tome, Harmacak Tpeba ia Oyzie Ha oBa-
JlaBarby MaTeMaTHUYKO-JIOTHYKHM jE3UKOM U pa3jalllibaBamy CYIITHHE
3HAYajHUX MaTeMaTHYKUX TI0jMOBA U YNE-CHUIA, 0€3 PEBETUKIX (Pop-
Mal3anmja.

Baxkan MomeHar y cripedaBamy hopMasii3Ma U ycMepaBamby Ia-
)K€ y HACTAaBH MaTeéMaTHKe Ha CYIITHHCKA IHTama jecTe IPABUIIHO

CXBaTame yJI0re ¥ MecTa JIOTHYKO-CKYIIOBHE (I1a U TeOMETPHjCKe) Tep-
MuHONIOTHje U cuMboiuke. Cumbonnka Tpeba 1a ce KOPUCTH Y OHOJ
MepH y K0jOj OJIaKIIaBa M3pakaBambe U 3amuce (a He 1a UX KOMIUTUKY-
je), mrenu BpeMe (a He Ja 3aXTeBa JoJaTHa 00jallliberma), TIOMaxe J1a
ce rpaJuBo MTO 00JbE pa3jacHH (@ He Jla OTe)KaBa HETOBO CXBATAIbE).

Enemenrte xoMOMHATOpHKE JaTH HA jeTHOCTAaBHUjUM IpPUMEpHMa
¥ 3aJalMa, Kao NpHMEeHy OCHOBHHUX IPHHIMIA MpedpojaBama KoHay-
HUX cKymosa. Tpeba umatu y BUIy Ja 0OpagoM OBUX cajpikaja HHUje
3aBpILICHA ¥ U3rpaikha MOjeIMHIX MMOjMOBa, jep he ce oHn morpahusaru
Y HapeIHUM paspeauma.

Peannu 6pojeBn — V kpahem mperieny OpojeBa o MPUPOTHUX
JI0 peasHuX, Tpeba M3BPILIMTH CHCTEMATH3alHjy 3Hamba 0 OpojeBnMa,
CTEYEHOT y OCHOBHOj IIKOJM, NMOCEOHO MCTHUyhM NMpUHIMI nepMa-
HEHIIMje CBOjCTaBa padyyHCKHX omepauuja. [Ipu Tome moceOHy maxmy
00paTHUTH Ha CBOJCTBA PAuyyHCKHX OIepaliija, Ka0 OCHOBY 3a pallloHa-
NM3alfjy padyHama U TpaHcdopmalmje u3pasa y OKBHPY APYrHX TeMa.
VY 3aBHCHOCTH OJ1 KOHKPETHE CUTYallUje, OBO C€ MOXKE JIaTH M Ha HEILTO
BumieM HuUBOY. IloTpebHy maxmy Tpeba mocBeTuTH 0Opanu mpubiu-
KHHUX BpenHocTH. IIpu ToMe yueHHUK Tpeba Jja CXBaTH Jja padyHame ca
peanHIM OpojeBrMa Hajuemihe 3Ha9M padyHame ca IMPHOIMKHIM BPE/I-
HOCTHMA.

IIponopunonannoct BesimunHa — Kapaktepucruka oBe Teme je
ILITO y ¥0j JI0Ja3H [0 U3pakaja MOBE3MBabE M IIPUMEHA Pa3sHUX MaTeMa-
TUYKUX 3Hama. Ha 6a3u mpommpuBama 1 NpoayOsbuBama paHuje crede-
HUX 3Haba, OCHOBHY IaXXEbY OBZIE TpeOa MOCBETUTH MPUMEHH (DYHKIIHja
JIUPEKTHE ¥ OOpHYTE IPONOPIHOHAIHOCTH M TIPOIOPIHja y PelIaBamy
pa3HUX MpPaKTHYHUX 3ajaTaka, IoBe3yjyhu To u ca TaOIMYHUM U rpa-
(UYKNM TIPHKa3MBamBeM Ofipel)eHuX cTama, IpoLeca U 1ojasa.

VBox y reomerpujy — OBo je yBoaHa TeMa y T€OMETpPH]y Hapo-
YUTO y TIOIVIEy YNO3HABamha yYEHHKA Ca aKCHOMATCKHM IPHUCTYIIOM
u3yuyaBamy reoMerpuje (OCHOBHU M U3BEICHHU MOJMOBH M CTABOBH, Jie-
¢uHULNMje BaKHUjUX TeoMeTpHjckux ¢urypa). [lomazehu o moce6HO
n3abpaHuX aKCHOMa MPUIAama, Pacrope/a 1 napajieHOCTH Tpeba Ha
HEKOJIMKO jeJIHOCTaBHUjUX MPHUMEpa yNO3HATH YYEHHKE Ca CYIITHHOM
U HAYMHOM JIOKa3MBaba TeopeMa.

Paumonasnu anreéapcku u3pasu — L{ub oBe Teme je 1a y4eHu-
1, KopHucTehn yrmo3Hara CBOjCTBa OIlepanyja ca peaJHuM OpojeBuMa,
OBJIaJIajy WJiejaMa U MOCTYILMMA BpIIeHha WISHTHYHUX TpaHCchopma-
[Mja MOJIMHOMA M anrebapcKux pasnomaka. [Ipu Tome Texuite Tpeda
na Oyae Ha pa3HOBPCHOCTH M[€ja, CBPCH U CYIUITHHU THX TpaHC(hopma-
[Mja, a He Ha pajy ca KOMIUTMKOBaHMM u3pasuMma. Oxpeleny maxmy
Tpeba MOCBETUTH BKHHUJUM HEjeJHAKOCTHMA (IOKa3UBAbE U IPHMEHA:
HejenHaxkocT n3Mely cpenvHa u 1p.).

Monynapuoct — Obpana campixkaja u3 oBe Teme (IOAYAAPHOCT)
Tpeba 1a Oyae HacTaBak OHOT IITO C€ O TOME YYHWJIO Y OCHOBHO] ILIKO-
1U. YIIO3HATH yYSHHKE ca Ie(UHUIN]OM, OCHOBHUM MIOjMOBHMA U OTIC-
paijama ca Bektopuma. Onepanuje ca BEKTOpUMa MPBO YPAJUTH Ha
IpUMepuMa CI000IHUX BEKTOpa a OHJA Ca BEKTOPUMA Y IPaBOYIIIOM
JlekapToBOM KOOPAAMHATHOM CHCTEMY.

Tpeba ucrahu 0OCHOBHA CBOjCTBA CBAKe Of M3y4YaBaHUX H30METPH-
ja ¥ IbHXOBO BPILEH-E, a HEMITO MPOAyO0IbeHrje 00paIuTH H30METPH]jCKEe
TpaHcdopMmalje Kao IpeciiMKaBambe paBHH y caMy cede, HhUXOBY Kila-
cu(UKaIHjy 1 HAPOUNTO IHIXOBE IIPUMEHE (Ka0 METO/IA) y JOKA3HUM H
KOHCTPYKTHBHHM 3aJlalliMa Y BE3U Ca TPOYIJIOM, YETBOPOYIIIOM U KpY-
sxaunoM. Kopunrheme n3omerpujckux Tpanchopmalyja He HCKIbYUy-
je JemyKuMjy Kao Metox aokasuBama (y EykmumoBom cmuciy). Tpan-
chopmarmje ce KOpUcTe Yy OHOj MEpH Y KOjOj OJNAKIIaBajy W3ydaBame
onpelheHnx caapikaja reoMeTpuje.

JluHeapHe jeqHaunHe W HejeqHadynHe. JIuHeapHa QyHKIM-
ja — Y okBupy oBe TeMe Tpeba W3BPIINTH MPOAYO/bHBAKE U U3BECHO
HPOIIMPUBAGE 3HAMA YYCHHUKA O JIMHEAPHUM jeHaYMHAMA U HejeaHa-
YHHAaMa, KOja Cy CTeKJIM y OCHOBHO] IIKOJH, HCTHYYhH 10jaM eKBHBa-
JICHTHOCTH je/lHaYMHA U HEjeHaYMHA M MPUMEHY y HHXOBOM pelia-
Bamy. Tpeba y3uMary U IpuMepe jeJHaulHa y KOjUMa je Helo3Hara y
MUMEHHOLLY Pa3JIOMKa, Ka0 M OHE KOje CaJIpiKe je/laH WK [jBa apaMeTpa.
V cBakoM ciy4ajy, Tpeba u3beraBaTu jeAHaYNHE Ca CYBHILE CI0KEHUM
n3pasuMa. Ha HEKONMKO jeHOCTaBHUjUX MPHMEPa MOXKE C€ ITOKa3aTH
U pelliaBamke CUCTeMa JIMHECApHUX jeHAYMHA ca BHILE OJf JBE HEMO-
3HaTe. Y OBOj TEMH TeXHUIITe Tpebda xa Oyae y IPUMEHH jeHAaYHHA HA



pemaBame pasHuX mpodiema. [lpumukom obpane HejeqHAunHA U CH-
cTeMa Heje/IHaYMHa Ca je/IHOM HEelO3HATOM Tpeba ce OrpaHuYUTH CaMo
Ha OHE Koje He cajpike rmapamerpe. Pemema HejeIHaYNHA 3aIIMCHBATH
Ha BUIIE Ha4YMHA, KOpUCTEhW MpH TOME NPBEHCTBEHO YHHjy U IPECEeK
CKYIIOBa.

CiuyHocT — Y OKBHpY OBE TeMe, IOpEJ 3aCHHBama Mepea
JY’KH U YIJIOBa, (I0BOAChH y Be3y caMepJbUBOCT JyXkKH C KapaKTepoM
pasMepe BHUXOBHX AyKHHA) U MPOAYOJbEHHjEr yCBajama TajecoBe Te-
opeme (ca mpUMeHaMa), YUCHHIM Tpeba a YIIo3Haj)y XOMOTETH]Y Kao
jemHy TpaHcdopMannjy paBHH Koja HUje W30METPHjCKa, a CIMYHOCT
Ka0 KOMITO3MIMjy XOMOTETHje M HM30MeTpHje (OIHOCHO, XOMOTETH]Y
Kao TpaHc(opMalMjy CIMYHOCTH), KA0 U Ja youe MPaKTUYHE IPUMEHE
cimyHocTH. [loceGHO Tpeda a cxBare CYIITHHY METO/AA CIMYHOCTH Y
pemaBamy padyHCKHX M KOHCTPYKTHBHHUX 3aj1araka. Takole je 3Hauaj-
Ha TIPUMEHA CIIMYHOCTH Y JIOKa3uBamy mojeanHux teopema (ITuraro-
puHe U 1p.). Moxe ce 00paJuTH U OJHOC MOBPIIHHA CIMYHHUX MHO-
roymiosa (y BuIy 3amarka). Oxrosapajyhy naxmy TpeGa IOCBETHTH
npuMenn Iluraropune TeopeMe y pauyHCKMM M KOHCTPYKTHBHHUM 3a-
Janmma.

TpuronoMmerpuja npapoyrjior Tpoyrja —YdeHunu tpeda 100po
Jla cxBaTe Be3e n3Mel)y cTpaHuIle u yrioBa mpaBoyiIor Tpoymia (aedu-
HUIIHje TPUTOHOMETPHjCKUX (DYHKIMja OLITPOT yIiia), BbUXOBE MOCiIe-
nune u npumene. [Ipu pemasamy npaBoymior Tpoyria Tpeda ce orpa-
HUYHTH Ha jeJHOCTaBHHUjE U Pa3HOBPCHE 3a/aTKe.

CreneHoBame U KopeHoBame — OBae Tpeba IOCBETHTH ITyHY
NaXiby yCBajarmy I0jMa CTEIeHa M KOpeHa U capiajuBamy orepaiuja
ca bHMa (Ha KapaKTePUCTUYHUM, QJIM HE MHOTO CIIOKCHHUM 331aliMa).
Opx moceOHoOT je 3Havyaja penanyja

x/c?:|a|,

a Takohe M enuMaiHu 3aruc O0poja y T3B. CTaHAAPIHOM OOIHKY
a- 10", tneje 1<a<l0u (neN).

OyHKIM]y HCHUTHBATH CaMO y HEKOIIMKO ciy4dajeBa (3a n < 4), ca
3aKJbYYKOM O 0ONMKY rpaduka Kaaa je W3I0KUIIAll /1 apaH | Kajga je
HemapaH 0poj.

11 pa3pen

Pangu naxmer miaHupama HacTaBe Jaje ce OpHjeHTAIMOHN MPe-
JoT Opoja Yacosa 1o TeMama.

Husosu u marpune (28)

Kommuiekcuu 6pojesu (6)

KBanparHa jennaunna u kBaaparaa QyHkimja(48)

ExcrioneHujagHa u sorapuramcka ¢ynkiuja (32)

Tpuronomerpujcke pynkuuje (54)

O0aBe3Ha cy 4eTUpPHU JBOYACOBHA IIKOJICKA MHCMEHA 33/aTKa ca
jeaHOoYacOBHUM HcmpaBkama (12).

Hwu3oBu m marpune — Ha mopecHMM M jelHOCTaBHHM IIpHUMe-
puMa 00jacHUTH IOjaM HU3a Kao IpeciukaBama ckyna Ny ckyn R y3
rpaduuky uHTeprnperaunjy. OOpaauTH pazIMdynuTe HAaYMHE 33/1aBarba
Hu3oBa. Kao 3HauajHe npuMepe HU30Ba MOAPOOHUje OOpaJUTH apHT-
METHYKH HU3 U TEOMETPHjCKU HM3 (Ie(UHUIM]a — OCHOBHO CBOjCTBO,
OIIIITH 4WIaH, 30Mp MPBUX 7 WIAHOBA).

Haxon nedunncama Matpune yBeCcTH M IOjMOBE KBaJpaTHe, M-
jaroHalIHe, TPOYTaoHe, HyJa U jeTMHUYHE MaTpHIe. Y ey KOjH Ce OfI-
HOCH Ha JeTepMHHAHTE OOpaauTH HAaYMHE M3pauyHaBama U OCOOMHE
JETepMUHAHTH. YIO3HATH YYCHHUKE U Ca MOjMOBHMA peryjaapHa M CHUH-
rylapHa MaTpula, MHHOP, KO(DaKTop, eleMeHTapHe TpaHcdopMaliu-
j€ MaTpuna ¥ eKBHBAJCHTHE MaTpuIle. YKa3aTu Ha 3Hauaj OBE TeMe 3a
TpeaMeTe U3 00IacTH padyHapcTBa M MH(OPMATHKe.

KomnuiexcHu 6pojeBu — Y okBHpPY 0OBe TeMe Tpeba 00paauTH ca-
MO OCHOBHE II0jMOBE U YHIbCHHIE Koje he OUTH HEeOIXoaHe P n3y4a-
Bamby caJpikaja 0 KBaJPaTHOj jeTHAYNHH.

KBagparHa jenHaumHa m kBaapaTHa ¢yHkuuja — Caapxaju
OBE TEME 3HAUajHHU Cy ca CTAHOBUIITA CHCTEMATCKOT M3rpahuBama ai-
reOpe ¥ MPaKTUYHUX MpUMeHa. Tpeba pemaBaTy U jeJHaYNHE Ca HEIO-
3HATOM y UMEHHOITy Pa3JIOMKa, KOje c€ CBOZE Ha KBaJpaTHE jeAHAYNHE,

Kao M jeJHOCTaBHHUje jefHa4YMHe ca mapamerpuma. [lorpebHy naxmy
Tpeba MOCBETUTH MPUMEHH KBAJAPAaTHUX je[HAYMHA U Heje[AHAYnHA Y
pemaBamy pasHOBPCHHX a JeAHOCTABHUjUX Hpobiema. HeomxomHo je
Jla yY9eHUIHU 100po Hayde Jla CKUIUPAjy U ,,9uTajy” TpaduK KBaapaTHE
¢yukumje. [Ipu ncnmtrBamy KBajparHe gyHkiuje y Behoj mepu Tpe-
6a KOPUCTUTH YIIPABO HheH rpaduk (HEeroBy CKUILy), He HHCUCTHPajyhu
MHOTO Ha ofpeheHoj ,,meMun ucnuTHBamba QyHKIHje” y KOjoj HpTamke
rpaduka Jonasy Tek Ha kpajy. KBagparHe HejenHaunmHe Tpeba pemra-
BaTH Kopuctehy 3Hama 0 3HAaKy KBAaJIPaTHOI TPHHOMA, Kao M 3Hama O
peluaBary JMHEAPHUX HejeHaYMHa. PelnaBaT caMo jeAHOCTaBHUjE
HWpaluoOHAITHE jeTHAYIHE.

Excnonennujaana u jgorapuramcka ¢pynknmja — IIpunukom
obpazie oBUX (YHKIIH]ja, 32 YyOUaBaWkEe HHXOBHX CBOjCTaBa KOPUCTHTH
IPBEHCTBEHO rpaduyke uHTepnperanyje. Ha jeaHoCTaBHUM npUMepH-
Ma ynosHaru oapehuBame norapurama (y by MponyOsbHBamba mojMa
noraputma). JlorapuTMoBame 00paJuTH y MepH HEOIIXOIHOj 3a NpaK-
TAYHE ITPUMECHE.

Tpuronomerpujcke ¢pynkuuje — [Ipu nepunucamy u youaBamy
CBOjCTaBa TPUTOHOMETPHjCKHX (PYyHKIMja Ma KOT yIjia y T3B. CBObe-
By Ha IPBHU KBAJPaHT TpeGa KOPUCTUTH TPHUTOHOMETPHU)CKY KPY>KHH-
1y, Kao U CUMeTpHjy (OCHY M LEHTpaiHy). Ymopeno ca oapehuBamem
BPETHOCTH TPUTOHOMETPHUjCKUX (YHKIH]ja, TpeOa pemaBaTd U TPUTO-
HOMETpUjCKe jeqHaunHe obnmka: sin ax=b, cos ax=b, tg ax=b. Yue-
HHUIM Tpeba ja cxBare Ja ce MHOTM HAayYHU W TEXHUYKH HPOOIeMH
MOJIeITYjy TPUTOHOMETPHjCKUM (yHKIMjama, T1a je 3aTO0 HEOIXOIHO Ha-
CTOjaTH Ja yIo3Hajy OCHOBHA CBOjCTBa OBUX (DYHKIIH]ja, a TPBEHCTBCHO
Jla yMejy Jia CKHIHpajy U ,,anTajy” muxose rpaduke. [locebny nemnmy
y TPUTOHOMETPHjCKHM CaJpXKajuMa MpeJICTaBIbajy aIuIHOHEe TeopeMe
U wHxoBe nocieauie. OHe cy 3HaYajHe HE caMo 3a ofpeleHe naeHTny-
He TpaHchopMaIje y caMoj TPUTOHOMETpHjH, Beh 1 3a mpuMeHe y He-
KHM JIPYTUM TIpeIMETHMA. YIIO3HAaBamkeM CHHYCHE U KOCHHYCHE Teope-
Me yueHHUIM Tpeda aa cxBare Jia ce MpOoLINpyjy MOTYhHOCTH pUMeHe
TPUTOHOMETPHjE Ha pellaBamke Ma KOjer TPOyIia, Kao M Ha PelIaBarbe
pasHuX mpoliieMa U3 METPUYKE TeoMeTpHje, GU3UKEe U MOCEOHO TeX-
HUYKE IIpaKce.

111 pa3pen

Paau nakier rmiaHuparmba HACTaBe Jaje ¢ OPHUjCHTAIIMOHU MPE-
Jor Opoja yacosa o TeMama.

Hommenpu (25)

O6ptHa Tena (20)

Cucremu nuHeapHuXx jeanadnHa (20)

Bekropu (18)

AHanuTHuKa reoMeTpuja y paBau (40)

Maremarnuka naayknuja. Huzosu (20)

Komrutekchu 6pojeBu u nomuHom# (20)

O0aBe3Ha Cy YeTHPH ABOYACOBHA IIKOJICKA MHCMEHA 3ajaTKa ca
jemHouacoBHUM HcnpaBkama (12).

IMomuenpu n odpTHa Tesa — [Ipu oOpaau OBUX cajapikaja, yde-
HHULM Tpeba jJa mpuMeryjy Beh ycBojeHe 1M0jMOBE M UHMILCHHIIE TPO-
CTOpHE T€OMETpHje y pelIaBamy 3aaTaka, a akleHaT Tpeda 1a Oyae Ha
3a7anyMa npakTuaHe npupose (oxpehuBame 3anpeMuHe MojiesIa HeKOT
TEOMETPHJCKOT TeNa, KOHKpPETHe TrpaljeBHHE WM MpeaMeTa, ako HHUCY
HENOCPEIHO AaTH HEONXOAHM IMOJAIH M CJI.), OHOCHO Ha 3a/jaliMa y
KOjlMa ce BHJIH [Jla CE M3yyaBaHa CBOjCTBA MPOCTOPHHX (HIypa M-
POKO KOpHCTE y NMPaKCH, aCTPOHOMHUjU, GHU3NIM, XeMUju 1 ap. [loced-
Hy NaXmy Tpeba MOCBETUTH JajbeM pa3BHjarby JOIHYKOI MUILBEHA U
HPOCTOPHUX MPEACTABA YYCHUKA, YEMY y U3BECHO] MEPH MOXKE JOIPH-
HETH M03UBah¢ Ha OYUIIICAHOCT, KopHiihiermhe Mozena (11a ¥ MpUPyIHUX
CpelcTaBa) M IIPaBIITHO CKHIMpame npocTopHuX durypa. [lopex Tora,
Tpeba MoBpeMeHO 0f] yUeHHKa TPAXKUTH Ja J1ajy IPOLeHY pe3y/rara pa-
YyHCKOT 33/1aTka. HU30M 3aJjaTaka MOXKe ce WIIyCTPOBATH M YHEbECHUIIA
Jla je 4ecTo palloHaIHuje U 00Jbe MpBO Hahw pelerme 3aaarka y ,,0m-
mreM oOJMKY™, TTa OHJa 3aMEHBATH JaTe mojarke. Maja y nporpamy
HMje eKCIUTMIIUTHO HaBEACHO, MOXE Ce Kao 3ajaTak JaTH oipehuBarme
O7IHOCA TMOBPILIMHA M OJHOCA 3alPEMHHA CIMYHUX MOJHMeNapa U CIMY-
HUX OOPTHHX Tena, a Takohe u onpehuBame MONyNpeYHNKA YIHCaHE
i onrcane cgepe.



CucreMH JIMHEAPHUX jelHAYNHA — Y OKBUPY OBE TEME yUCHHIH
Tpeba a mpoy0de 1 MPOLIMPE 3HAKE O CHCTEMHUMa JIMHEAPHHX jeIHaY1-
Ha, yII03Hajy CHCTeMe JIMHeapHHX HejelHauklHa ca JJBe Helo3HaTe U yIio-
3Hajy CyLITHHY MpoOjiema JIMHeapHOr mporpaMupama. OBH caapikaju
npykajy MOryhHOCT 3a OBe3HBambe paHHUje CTCUYCHUX 3HAMA O jeIHAYH-
HaMa, HejeJHAYHHaMa, MaTpHI[aMa i HEKMM TeOMETPHU]CKUM TI0jMOBHMA.

BekTopu — OCHOBHO y 0BOj TEMH j¢ Jla YUCHHIIN YIIO3HA]y Jehu-
HMIIMjY U CMHCA0 CKaJApHOT, BEKTOPCKOT M MELIOBUTOT TPOU3BOJA BEK-
TOpa, Kao M KoopauHare Bekropa. On moceOHOT je 3Ha4aja KOOPIHHAT-
Ha MHTEpIIpeTalyja CKaJapHOT, BEKTOPCKOT U MEMIOBUTOT IIPOU3BOAA 1
BHX0Ba npumeHa (oapehuBame yria m3mel)y Ba BeKTopa, n3padyHaBa-
€ NOBPILMHE U 3alpeMuHe HUrypa, HeKe MpuMeHe Y GH3ULH U Ip.).

AHaMTH4YKa reoMerpuja y paBuu — OCHOBHH LIUJb y peansa-
LIMjH OBE TEME jecTe Ja YYCHUIM CXBaTe CYIITHHY KOOPIMHATHOT Me-
TOZIa ¥ HEroBy e(uKacHy HNpUMeHy. YueHuke Tpeda ocrnocoOuTH 1a,
Ha OCHOBY CBOjCTaBa IpaBe W KPUBUX JIMHHUja IPYyTOT pena, GopMupajy
BUXOBE jeJHAYMHE W UCIUTYjy MehycoOHe omHoce Tux nunHja. [To-
TpeOHO je yKa3aTH M Ha IPUMEHY aHAJIUTHYKOT arapara MpH pellaBamby
onpeleHux 3ajaTaka u3 reoMeTpHje.

MaremaTuuka unaykuuja. HuzoBu — Yyenunu tpeba na cxsa-
Te 3Ha4aj M CYLITHHY METOJaMareMaTH4Ke HHIYKIIHKje Kao MoceOHOr 1
e(MKacCHOT METO/Ia Yy MaTeMaTHIIH 3a JIOKa3UBabE 0jeIMHIX TBphema.
OBaj merox Tpeba yBecTH M yBexOaTH momohy IITO jeJHOCTABHUjUX
npumepa. [loBe3uBame OBUX caapikaja ca TpaHC(hoOpMaIjaMa MOoIH-
HOMa omoryhaBa edukacHO pelaBame HH3a Pa3HOBPCHHX 337aTaKa U3
eJIeMEHTapHe Teopuje OpojeBa — 00JIACTH KOja je BPJIO MpHKIAIHA 3a
pa3BHjambe MaTeMaTHYKOI je3uKa U pacyhuBama (J0Ka3u pasHUX Teo-
pemMa y Be3W ca JIeJbHBOIINY M CBOjCTBUMA LIENHUX OpojeBa, HHXOBHX
KBa/IpaTa, MpOCTHM OpojeBIUMa, KOHTPYCHITHjaMa | CII.).

ITojam rpaHrYHE BpeJHOCTH OECKOHAYHOI HHM3a JIaTH HA LITO jeji-
HOCTaBHHjUM INpUMEpUMa M U3BECTH OOpasall 3a 30Mp wiaHOBa Oec-
KOHAQYHOT' TEOMETPHjCKOT HU3a, Y3 MIYCTPOBAE U HEKHM IpHMepuMa
npuMeHe (IEPHOMYHH ICLUMAIHH PA3JIOMIH, jeJHOCTABHUJH [IPHME-
pH U3 reomerpuje).

KommnuiexcHu 6pojeBu 1 noJuHOMHU — OCTBapUTH ajbe MPOIIH-
pUBame U MPOLYOJbUBAE 3HAKA YUCHNKA O OpOjeBHMa, TOCEOHO KOM-
IUIEKCHHUM, TIOJITHOMHMA ¥ jeJJHaYMHaMa — Ha oAroBapajyhum 3axanu-
Ma ¥ TIpUMEepUMa ITPUMEHE.

IV paspen

Panu naxmer miaHupama HaCTaBe aje ce OPHjeHTAIIMOHN MPe-
JI0T Opoja Jacosa 1o TeMama.

Oynukiyje (29)

W3Bon dyukimje (32)

WnTterpan (27)

Beposarnoha u crarucruxa(31)

Enementu nymepuuke marematuke (24)

OGaBe3Ha Cy YeTHPHU JIBOYACOBHA IIKOJICKA MMCMEHA 33j1aTKa ca
jenHo4acoBHUM HcnpaBkama (12).

®ynknuje — OBne Tpeba IOMYHUTH U CHCTEMATH30BaTH yUCHNY-
Ka 3Hama O (YHKIHjU ¥ HEHHM OCHOBHHUM CBOjCTBHUMA, a 3aTHM Ha-
NPaBUTH TIperie]l eIeMeHTapHuX (QyHKIMja. YIIO3HABame TPAHUYHE
BPEIHOCTH M HEMPEKUIHOCTH QyHKIHje Tpeda 1a Oyne Ha OCHOBY HH-
TYWUTHBHOT IIPUCTyNa TUM ojMoBrMa. Huje moTpeGHO myske 3aapikaBa-
e Ha TeXHHUIH ofpehuBama rpaHHYHE BPEJHOCTH pasHUX (yHKUHja,
Beh aknenar Tpeba aa Oyze Ha HEKOJINKO KapaKTePUCTHYHHX JTHMeca.

H3Bon ¢ynkumje — YyeHuke Tpeda YNO3HATH ca II0jMOBHMA
HpHUpaniTaja He3aBUCHO MPOMEHJBHBE U IIpHpaliTaja QyHKIHje H, roa-
3ehu o mojma cpezmbe Op3uHe U podiieMa TaHreHTe Ha KPUBY, GOpMH-
paTtH mojaM KOJMYHHKA MpHpamTaja QyHKIMje U MpHpamTaja He3aBu-
CHO NPOMEHJbHBE, a 3aTUM JieGUHUCATH U3BOA (YHKIIHj€ Ka0 IPAHUYHY
BPEIHOCT TOT KOJIMYHHKA KaJia IIPUPAIITaj HE3aBUCHO IPOMEHIBUBE Te-
KM HYIIM. YKa3aTH Ha OCHOBHE TEOPEME O M3BOJY M M3BOJIC HEKUX elle-
MeHTapHUX (QyHKIHja. Y3 mojam nudepeHnunjana 1 lBeroBo reoMeTpHj-
CKO 3Ha4eme Tpeba yKa3aTH U Ha IEeTOBY MPUMEHY KOJI allpOKCHManuje
¢yukuuja. [lorpedHy naxmy Tpeba MOCBETUTH HCIHUTHBAY QYHKIHja
U LPTaby BUXOBHX Tpaduka, kopucrehu u3Bo GyHKIMje (He y3uMajy-
hu cyBuIIe KOMIUTMKOBAaHE pUMeEpe).

HMurerpan — [Iporpam npensuba na ce npBo 00paau Heoapehenu
MHTETpall, na je moTpeOHo yKa3zaTu Ha Be3y u3Mmel)y n3Boza u HHTerpaja
1 JIaTH 10jaM puMuTHBHE QyHKIHMje. HTerpabermhe NPOTyMadylTH Kao
orepaiyjy Koja je nHBepsHa audepeHuupamy. [lopen Tadiuie ocHOB-
HHX HHTerpaia Tpeba IokazaTu ¥ HeKe MEeTO/ie HHTerpaberba (MeToaa
3aMeHe U MeToda mapuujanHe uHterpanuje). [lomasehu ox mpobnema
MOBPILIUHE H paja, Johu 110 mojmMa oxpelheHor WHTerpaia Kao TpaHud-
HE BPETHOCTH 301pa OECKOHAYHO MHOTO OECKOHAUYHO MaJIMX BEJIMIMHA.
VKa3zaTi Ha OCHOBHA CBOjCTBa oApeheHor nHrerpania, a akueHar Tpeda
na Oyzne Ha mpuMeHama ofpel)eHor HHTerpaa.

BepoBarnoha u crarucruka — Ha moyetky oBe Teme moTpeOHO
je obHoBuTH KOMOMHaTopuKy. [locie yBohema mojma ciydajHor nora-
haja marm mojam BepoBaTHOhe (IIpeKo MojMa peraTHBHE (QPEKBEHIIH]jE
¥ KJIACUYHOM JIe(DUHHUIIMjOM), K0 U OCHOBHE TeopeMe O BepoBaTHONH.
Ha nonecanm npumeprnma Tpeda yBeCTH 1ojaM CilydajHe IPOMEHIbUBE
U yKa3aTu Ha HeKe leHEe HyMepUUKe KapaKTepHCTHKE U pactionese. Ba-
Jba uctahy ynory ciydajHOTr y30pKa M CTaTHCTHUKOT eKCHEePHMEHTa, a
3aTHM 00jaCHUTH HAuMH NPUKYIUbamka I0JaTaka, lUXOBOT MPUKa3UBa-
a 1 ofpehBarba BAKHUJUX CTATUCTUYKUX KAPAKTCPHCTHKA.

EjnemMeHTH HyMepHYKe MaTeMaTHKe — YBECTH I0jaM MPHOIH-
JKHOT Opoja M padyHama ca MpHOMMKHUM OpojeBnma. OOjacHUTH IO-
Jielly Ipelike IpeMa MOpeKiTy M KJIacHuHy IIOfeITy Ha ariCoIyTHY M pe-
JIaTHBHY Ipelky. Yka3zaTu moceOHO Ha Be3y peslaTHBHE rpelike u opoja
CUTYpHHX Ludapa y IpuOIKHOM OpOjy.

YBecTu 1mojaM MHTEPIIOIALHje Kao TOCEOHOT CcIydaja arpoKcuMa-
mja QyHKIMja ykasyjyhn Ha 3Hauaj meHe npuMeHe y mpakcu. Hase-
CTH 10ceOHO 1a je MHTEpIOoJalMja O KOPUCTH Kajia ce BpIIe eKcIie-
PHMEHTH WIIH HeKa Mepema, a GyHKIHja KOjy HHTEePIIOINpaMo je TakKo,
YMECTO aHAJIMTHYKUM H3Pa3oM, Jlara CKyIOM I0/laTaka, LITo je BeoMa
JecTa rojasa y npaxcu. Vzeectu dopmyiy 3a Jlarpamkos uHTEprona-
LIMOHU TOJIMHOM U JIOKa3aTH jeANHCTBEHOCT TakBor moimHoma. Onpe-
JUTH TPELIKY Y MHTEPIIOIAINjH TTOJTHHOMOM.

Jleny koju ce OMHOCH Ha MPUOMIKHO PEIIaBamkbe jeHadnHa Tpeda
MOCBETUTH TTOCEOHY MaXHby jep Ha IUPEKTaH HAYMH yKasyje Ha 3Ha4aj
HPUMCHE HYMEPHUYKE MAaTEeMAaTHKE W HCHUX TPUHIIMIIA y PelliaBamby Ma-
TEeMaTHYKUX MPoOJieMa, y OBOM CIIy4ajy MpUOIHKHOM HaJIaXKey KOpeHa
jenuaunne. OOpaaNTH JIOKATM3AIIN]y U H30JI0BAbE Pellieha jeHAYNHA, a
3aTUM HyMEpPHYKE alrOpUTME 3a e()eKTHBHO HAJIAXKEHE¢ KOPEHA jeTHAYM-
HE, Tj. METO/IE MOJIOBJECH-A CETMEHTA, METO/IE CEUNIIE U METOZIE TAHTEHTE.

JUCKPETHA MATEMATHUKA

Imsb HacraBe mpexmera J{MCKpeTHa MaTeMaTHKa je OBJIAJaBambe
KOHIICTITHMA, 3HAbMMa U TEXHUKaMa Koje MpUMaaajy IMCKpPETHO] Mare-
MaTHUIIM, OCIIOCO0JbABAGE []a CE HAYYEHO NMPUMEHH Y padyHapCTBY U Y
pelaBarmy NPaKTHYHUX MPOOIeMa, pa3BHjarbe alCTPAKTHOT U KPUTHY-
KOT' MUIIJbEHha, CIIOCOOHOCTH KOMYHHKAIUje MaTeMaTHIKUM MHCMOM
1 GopMarHUM MaTeMaTHYKUM je3MKOM, ITOBE3UBAIE CTEUCHHX 3Hama
U BELITHHA Ca HOBUM Ca3HabUMa U [IPHMEHAMa Y 1aJbeM LIKOJIOBAkbY.

3ajanm Hactase npeaMera J[MCKpeTHa MaTeMaTHKa Cy Jia YYCHHUIIH:

— pa3BHjajy JIOTHYKO H KOMOWHATOPHO MUIIIJBCHE;

— pa3BHjajy CIIOCOOHOCTH jaCHOT ¥ MPEIU3HOT U3paKaBama U KO-
puirhera OCHOBHOT MaTeMaTHYKO-JIOTHYKOT je3HKa;

— TMOBE3yjy CTEUCHA 3HAIha U BEIUTHHE Ca CaAp)KajuMa CPOJHHUX
HACTaBHUX IPEJIMETA;

— CTeKHy 3Hama M BEIITHHE KOpPHCHE 3a TpaHcdep y apyre, 1mo-
ceOHO MH(pOpMaTHUKe, TIPeMETE U Pa3BHjajy ClIOCOOHOCTH 3a IPaBUII-
HO Kopuheme cTpyyuHe JIUTeparype;

— pa3Bujajy crmocoOHOCTH MOTpeOHE 3a penraBame mpodiemMa U
HOBHX CUTyallHja y CBAaKOJHEBHOM JKHBOTY.

II pa3pen
(2 gaca HenesbHO, 72 Yaca TOIHIIEE)

CAIPXKAJU ITPOI'PAMA

Jloruka u ckynoBu

Hcxkasn, ocHoBHe noruuke onepanuje. Mckasne dopmyie, ncka-
3Ha Ballyallyja, TayToJIOTHje (BAKHH MIPUMEPU U METOJIE JO0Ka3UBaba).



TloTmyH cucreM Be3HHKa, IpuMepH. J{UCjyHKTHBHA HOpMaiHa (opma
(AH®) u xoHjynkTrBHa HOpMmanHa (opma (KH®D). Ckymou, jenna-
KOCT M MHKJIy3Hja, CKyNoBHe onepauuje. [laprutuBHu ckym. JlekapToB
npou3Boi. JlokasuBame CKYNOBHHX pejialija MmoMohy TayTonoruja.
Penanmje: rpag OunapHe penainmje; periandja mopeTka (MHKIY3Hja);
peraiuja eKBUBalCHIU]e U Kiace eKBHUBAJCHIMje (jeIHAKOCT, JIOTHY-
Ka eKBUBAJICHTHOCT). bynose anredpe, akcuome u mpuMepH (IBoUIaHa,
bynoBa anredpa mapTUTHBHOT CKyIla, KJlace SKBMBAJICHIM]E MCKA3HUX
(opmyra ca KOHAYHO MHOTO HCKa3HHUX CJIOBA).

Enementapna Teopuja OpojeBa

Penanuja aespuBOCTH, IPOCTH OpojeBU (OCHOBHA TEOpeMa apuT-
metuke). Eyknunos anropuram. JJuodanrcke jennaunne. Konrpyenuu-
je (jemHaKOCT ocTaraka), CBOjCTBa, pauyyH ocTaTaka i mpumene. Cucrem
JIMHEapHUX KOHTPyeHIHja.

Komounaropuxa

IIpenmer koMOMHATOPHKE, TIPABUIIO 30Mpa 1 MPABHIIO IPOU3BOJA,
(dopMmyna ykipyuerma 1 UCKJbydema. Bapujanuje u nepmytamyje. Kom-
OuHanyje, 6MHOMHA Gopmyina u GnHOMHY KoedunujeHTn. [TepmyTrann-
je ca moHaBJbameM. PexypeHTHe (GopMmyle ¥ HH30BH, jEIHOCTABHH]E
nudepeHIHe jeqHaYrHe U IbHX0Ba IPUMEHa y KOMOMHATOPHIIN.

I'padpoBun

Iojam, onpenuuie (YBOPOBH, IpaHe; NET/hE) U TUIIOBH TpadoBa
(mpoct, Mynturpad ca mersbama, opjeHTHCaH); moarpad, m3omopdu-
3am. CreneH 4Bopa, peryJaapaHd M KOMIUIETHH rpadosu, mukian. Kom-
wieTHu OunaptutHu rpadosu. IlyreBm, moBeszanocT; mryme, cradma.
lerme, Ojneposu rpadosu. [Tnanapuu rpadosu. IIpodnem najkpaher
nyTa u J{ujkcTpa anropuram. Munnmannu ckenet u Kpackanos anro-
puram. bojeme rpadosa. [IpencraBipame rpada MaTpHuIiamMa: MaTpuna
CyCe/ICTBA M MaTPHUIIA HHIUCHIIH]E.

HAYUH OCTBAPUBAIbA ITPOI'PAMA

OCHOBHE KapaKTepHUCTUKe nporpama [{UCKpeTHe MaTeMaTHKe Cy:
yckialeHOCT ca TPOrpaMoM MaTeMaTHKe 3a CpeJlby IIKOIY, JIOTHYKa
MOBE3aHOCT CaJipKaja U HACTOjame, Ie Tof je To Moryhe, aa caapixka-
jU TIpeTxoe caaplKajuMa JpYyrux HpeaMeTa y KOjuMa ce MpUMEbY]y.
IMpu u3bopy canpikaja nporpama y3eto je y o63up na JluckperHa ma-
TeMmaTuka Tpeba Jia IpeJcTaBiba MOCT (WM Be3y) u3Mely mMaremaruke
Y payyHapCTBa, Kao U 0Opa3oBHA (pyHKIIHja MpeaMeTa Koja ce orena
y CTHLaFby HOBHUX MaTeMaTHYKMX 3Hama M IOM3ama HHBOA MaTeMa-
THUYKOT 00pa3oBara yueHNKAa U HBEeH JJONPHHOC JaJbeM 0CIoco0sbaBa-
Y YYCHHKA 4 JIOTHYKH MHCIIC U CTBapalauKyl IPHCTYIIA]y pelliaBamy
Pa3IUYUTHX Hpodiema.

ITpu o6paxm HOBHX canpkaja Tpeba ce ociamaru Ha 1mocrojehe
HCKYCTBO M 3HaWe YYCHHUKa, U HACTOjaTH, Iie Tox je To Moryhe, na yde-
HHIM CaMOCTAaJIHO M3BOJIC 3aKJbyuke. YdeHuke Tpeba ymyhuparu na,
ocHM yIIOCHHKa, KOPHCTE W JIpyre M3BOpE 3Hama, Kako OM YCBOjeHa
3Hama OWIa TpajHUja M IIHpa, a YYSHUIN 0CIIOCOOJBEHH 32 IPHMEHY Y
pelaBarmy Pa3HOBPCHHUX 3a/1aTaka.

CrporocT y HHTepIIpeTanuju caapkaja Tpeda qa Oyae npucyTHa y
[PUXBATJBUBO] MEPH, Y3 OCIAbabe Ha MATCMaTHYKy HHTYHLH]Y U He-
HO JaJbe pa3BHjame, a M3Narame rpajanBa Mopa Outu npaheno moodpo
ofabpaHuM HpHMEpHMa, KOjU Ipe CBera JONPHHOCE pa3BHjamy CIIO-
COOHOCTH IPUMEHE CTCUCHHUX 3HaMa Y PauyHapCKUM HPEAMETHMA.

Ha gacoBuma Tpeba KOMOMHOBATH pa3iU4HUTe METOE U OOJHKE
paza, mro nompuHOCH Behoj palMOHAIM3aLlUjH HACTABHOT IIpoIeca,
MOJICTHYE MHTEJICKTyalHy aKTHBHOCT YYCHHKA U HACTAaBY YMHM MHTE-
pecanTHHjoM U eukacHujoM. V300p MeTona u obnrka pasia 3aBUCH O
OJ1 HACTAaBHUX CaJIpkaja M 00pa30BHO-BACIIUTHUX 3a/aTaka Koje Tpeda
peann30BaTH Ha 4acy, aJi 1 OJ] CieUGUIHOCTH ofpeljeHoTr ofe/beba U
MHIMBHUIYaTHUX KAPAKTEPHCTHUKA YUCHHUKA.

[Ipahewe u BpenHoBame mocturHyha ydenuka Tpeba ma Oyne
KOHTHHYHPaHO Kpo3 mpaliere akTHBHOCTH y4YEHHKa Ha 4acy, nomahe
3a/1aTKe, yCMEHE MPOBEpEe, KOHTPOIIHE BEKOE M IIMCMEHE 3a/1aTKe.

OBJAIIBLEBA CAIPXKAJA ITPOI'PAMA
(IToceOne HarmomMeHe 0 0Opa Iy IPOTPAMCKHX TEMa)

Panu nakier rmiaHupama HacTaBe Jaje ce OPHjeHTALOHN Hpe/-
Jor Opoja 4acosa 1o TemMama.

Vcka3na noruka u ckynosu (20)

EnemenTapHa Teopuja 6pojea (16)

Kombunaropuka (14)

I'padosu (16)

O0aBe3Ha Cy [Ba JIBOYACOBHA IIKOJICKA MICMEHA 3aJaTKa ca je-
HOYACOBHUM HCIIPaBKaMa.

Hckasna jgoruka u ckynosu — OBy TeMy Tpeba peasn3oBaTH
KpO3 [OHABJbambe, JIOYhaBambe U MPoay0sbHBabe OHOTA IITO Cy yde-
HUIM yawd y | paspeny (uckas, JTOTHYKE omepanyje, HCKazHe Gpopmy-
Jie, CKYTOBHE orepaluje, penamuje u pyHkmuje). Kao npumepe moriy-
HHMX CHCTEMa BE3HHMKa JJOBOJBHO je HABECTH —, A, Kao U —, V. HoBu
JIOTHYKO-CKYIIOBHH CazipXkaju (IMapTHUIMje CKylla M pejaluje eKBHBa-
JICHIIH]e, BaXKHE TayToJIOTHje, MeToe JokasuBama, JHO u KHO, by-
JI0Be anredpe) cy U3BECHA OCHOBA 33 PeaM3alijy KaCHHjUX Iporpam-
CKHX Cajip)kaja, Kao M 3a IPUMEHE y PaqyHapCTBY.

Enementapna teopuja 6pojeBa — Harmacutu cBojcTBa penanuje
JIeJbUBOCTH TIPUPOJHUX OpojeBa npoay0spyjyhn 3Hama 0 penauju mo-
petka. O0jacHUTH pelaBame JINHEapHUX AN0(aHTCKHUX jeqHaunHa (ca
i 6e3 EykimimoBor anroputma) o JBe HEMoO3HaTe, ca Koe(hUIHjeHTH-
Ma Hajmpe <10, a 3atum <100. Harmacutu rmaBHa cBojcTBa KOHTPYCH-
ja nenux opojesa npoayosbyjyhu 3Hamba 0 pelaiuji CKBUBAICHIIH]C.
Ha npumMepuma mokaszary Kako 100HujaMo KpUTEpHjyMe eJbUBOCTH He-
KUM OpojeM, yBecTH padyH ocraraka (ucrahu Ja ce cBojcTBa orepa-
[{ja y CKyIly Lelux OpojeBa MpeHOCe W Ha MOAYJIapHY apUTMETHKY),
Hamucaty Talluie orepalyja, U3BeCTH ePUOANIHOCT CTEIeHa CBAKOT
ocraTka M MPUMEHHTH y 3aiannmMa. [locMarpameM cucrteMa JiBe JIHHE-
paHe KOHTpyeHIIH]e 10 jeHOj HeMO3HATOj MOKa3aTH 1ajbe PUMEHE -
0(haHTCKHUX jeJHAYNHA U MOJyJIapHE apUTMETHKE.

Komounaropuka — Tpeba ucrahu na je mub KOMOMHATOPHHX
cazxpxaja nmpedpojaBambe KOHAYHUX CKYIIOBA KOjU Cy HACTallH, WIH Cy
W37IBOjEHHU, OJ CKyIOBa ca 3a1aruM Opojem enemeHara. Kao caapikaj
u3 | paspena, Tpeba MOHOBUTH MpaBUIIO TPOU3Boaa (Opoj ereMeHara
JlexapToBOr MpOM3BOAA CKYNOBa) M MpaBmWiIo 30mpa (Opoj ememeHara
IMCjyHKTHe yHHje). Ha nobpo m3abpaHuM npuMepuMa M 3ajaiuma,
KpO3 JIONyHaBabe M NPOIyOsbUBamkbe 3HAHA, peaan3oBaTH (Gopmyry
yKJbYUCHa U UCKIbYUeHa (0poj eaeMeHTa yHuUje). Bapujanuje ca u 6e3
MOHaBJbama (CBe (QYHKIMjEe U CBE WHjeKnuje U3 A y B), Kao U nepmy-
Tanuje ckyna (cBe OMjekipje) oOpaJuTh Kao CPoIHE TeMe U yBeXOaTn
Ha JIOBOJFHOM Opojy 3a1aTaka; yBectd pakropujen. KomOnnanmje (6e3
MOHABJbama) yBEXKOATH HA PA3HOBPCHUM 3aJalliMa M [0OBE3aTH ca Ou-
HOMHOM (hopMyIToM.

IMoka3zary Kako ce pelaBajy jeqHocTaBHUje AudepeHiHe jenHa-
4yuHe (JIMHEapHe, ca KOHCTAHTHUM KOe(UIMjeHTHMa, TIPBOT pefa Win
XOMOTEHE JIpyTOT PeAa) U YBE:KOATH HUXOBY IPUMEHY y KOMOMHATOPHU-
1M Ha JTOBOJGHOM OpOjy pa3HOBPCHHX 33jaTaKa.

I'padgoBu — Jedunucaru rpad, meroe onapenHune (IBOpOBE,
rpaHe; MeTJbe), OMUCATH MPEACTABIbAE LPTEKOM, YBECTH THUIIOBE I'pa-
¢doBa: axo je rpad 3amaT KOHKPETHO, OH/A Ka’keMo caMo Tpad, jep je
noTnyHo ofpel)eH u cBe ocoOuHE ce BHIE; ako je rpad mpou3BOJbaH,
JIaT caMo Kao I0jaM, OHJIa je TOXKEJbHO Jla ¢e HaIIacH J1a Jii je (IIpocT)
rpad, win je (rpad) mynrurpad ca mneribama; CIHYHO CE OJHOCH Ha
OpjeHTalH]y, HIH YCMepeHOCT. JleduHuCcaTH cTereH YBopa, peryjiapaH
rpad crenena r, kommieran rpad (K ), muxie (C,), HaupTaTi Heke o
OBHX TIpUMepa, yBexbaru oarosapajyhe 3anarke. Jlebunncaru oumap-
THTaH rpad, xommietan Ounapruran rpad (K ), ssesny (K, ). Hedu-
HUcatH noarpad, nzomopduszam rpadoBa, KOMIUIEMEHT Tpada 1 caMo-
KOMIUIEeMEHTapHe rpadoBe. Y Jely TeMe KOju ce OJHOCH Ha IyTeBe,
MOBE3aHOCT; IIyme, cTabna, merme, OjiepoBe U IieHapHE rpadose,
npobneM Hajkpaher myTa, Jlujkcrpa anropuraM, MUHUMAIIHH CKeJIET
u Kpackanos anropuram, akieHar Tpeba 1a Oyie Ha ocroco0sbaBamy
YYEHHKa J1a HayueHOo mpuMeHe y 3a1anuma. O 60jery YBOpOBa U MBHLA
JIOBOJBHO j€ JaTH CaMO OCHOBHE MH(OpMaIHje.



JUKOBHA KYJITYPA

ub v 3apaum

Iup HacraBe mpenmera JIMKOBHA KynaTypa je yHampehuBame
JIMKOBHE MHCMEHOCTH M €CTETCKUX KPHTEPUjyMa, OCIOco0baBame 3a
YCHEIIHY BU3YelIHy U BepOaHy KOMYHHKAIIH]Y.

3agauu HacTaBe npeaMera JIMKOBHA KYITypa Cy [a YUCHHUIIN:

— YHampejie 3Hamba O JIUKOBHUM 3aKOHHTOCTHMA, TEXHHKaMa, Ma-
TepujauMa ¥ pudopy u Oyay OCHOCOOJbCHH 3a MPHMEHY CTCYCHOT
3Hamba Y HACTABH U CBAKOJHEBHOM JKHBOTY;

— YIO3Hajy HAI[MOHAIHO M CBETCKO KYJATYPHO M YMETHHYKO Ha-
ciehe u pa3BHjy OAroBOpaH OHOC MpeMa OuyBamy KYITYypHE U yMeT-
HHUYKE OallTHHE;

— YHarpe/ie eCTeTCKe KPUTEPUjyMe;

— pa3sBHjajy BH3YEIHO OMaXkame, MOTOPHKY, CTBAPAIAYKO U KPH-
THYKO MHILBCHE, PAJ03HAIOCT, MMArHHALN]Y ¥ MHOBATUBHOCT KPO3
Pa3HOBPCHE JIMKOBHE W MPOOJIEMCKe 3a/1aTKe 1 Oyly 0CrocoOJbeHH Jia
CTeYeHa HCKYCTBA MPHMEHbY]y Y HACTaBH JPYTHX IpEIMeTa, CBaKO-
JTHEBHOM JKHBOTY, IaJbeM LIKOJIOBamY U OynyheM 3aHHMamby;

— CTEKHY YBH/]| y 3Hauaj [I0BE3aHOCTH JIMKOBHOT CTBapasalliTea ca
OCTaJIMM YMETHOCTHMA, HayKama U IpOLiecHMa paja;

— Oymy 0CIIocoOJbEHH 32 MHMBU/TYyATHH M TAMCKH PaJi;

— Oyay 0croco6IbeHH Jia IPUMEHE CTeUCHA 3Haba H yMeHma y ype-
hemy, yHarpelerwy u odyBamy )KHBOTHE U PaJIHE CPEIHHE.

111 pa3pen
(1 yac HenmesbHO, 35 YacoBa TOIUIILE)

CAJIPXKAJU TTIPOI'PAMA

1 enuna

a) Oty NojMOBH

[Ta je yMETHOCT. YMETHOCT y MPOCTOPY, YMETHOCT Y BPECMCHY.
YMeTHOCT | Ipupoaa. YMETHOCT ¥ APYIITBO.

6) CaMOCTaITHO JINKOBHO HU3PAKaBabe

Jlunmja Kao eIeMeHT YMEeTHHIKOT u3pa3a. boja kao cpeacTBo ciu-
KapCKoT 00JIMKOBamba. TPOIMMEH3NOHAITHO 00JIHKOBAmE.

B) YMeTHnuKO Haciehe

ITojaBa ymeTHHYKOT cTBapama. [IpancTOpHjCKH CIIOMEHHIM Ha
tepuropuju Cpouje.

Ymernoct crapor Vcroka.

Pa3Boj ymernoctn y I'pukoj. Haj3HauajHuja octBapema n Boxehn
YMETHHUIIN.

YmerHocT crapor Puma. Antiuku cnomenniy y Cpouju. ITojaBa
xpunrhancke yMeTHOCTH. BuzanTrjcka ymerHocT. Mciamcka yMeTHOCT.

II Llenuna

a) Oty NojMoBH

[MepcriexTnBa: MHBEP3HA, TMHEAPHA, Ba3AyIIHA.

0. YMmeTHHUKO Hacnehe

CpenmeBeKoBHA YMETHOCT 3amajHe Espore.

Cpricka cpemoBeKOBHa yMeTHOCT: Parka mkona, Cpricka cpen-
BOBeKoBHA yMeTHOCT o 1300—1371. ron. u Mopascka mikona (u360p
CIIOMEHHKA I10 apXUTEKTYPH U )KUBOIIHCY).

Pana u Bucoka penecanca y Uramnju. Bonehu npencraBaumm n
IbHXO0BA JIeNIa.

B) CamocTanHo JIMKoBHO m3paxaBame. [Ipoctop. [lepcnexrusa.

III Lenuna

a) OnmTe NojMOBH

CBeTIo U CeHKa Kao eJIEMEHTH CIMKapCKOT M CKYJINTOPCKOT 00-
JIMKOBAmbA.

6. CamoCTaTHO JIMKOBHO M3pakaBame. CBeTIMHCKN ofHOCH. boja.

B) YMeTHNUKO Haciehe

bapokHa ymMeTHOCT — omiTe o[uIMKe M Bojehn ymeTHUIM Gapo-
ka (bepuunu, Kapasalo, Benackes, Pybenc, Pem6pant). Ymernoct 19.
BeKka (HEeoKJacHIu3aM, poMaHTH3aM M peanusam) y EBporm n Cpbu-
ju u Bonehu npencrapuuim (dasua, Exrp, XKepuko, [enakpoa, Pun,

Tapuep, Kyp6e; Karapuna MBanosuh, Bypa Jaxumh, Hosak Pagonuh,
[Maja Joranosuh, Ypou [Ipeauh u Hophe Kpcruh).

IV Lenuna

a) OnmTH NojMOBH

HoBu o6nuim u3pakaBarma y YMETHOCTH.

0) YMmeTHHYKO Hacnehe

TlpaBuy y yMETHOCTH Kpajem 19. Beka: HMIIPECHOHH3aM H I1O-
CTUMIPECHOHU3aM. YMETHOCT IpBe 10J0BUHE 20. BeKa: OMIITE OJUIH-
Ke, HajIIo3HaTUju MPaBLH M MojaBe. TeHACHIM]e Y YMETHOCTH APYyre
nosioBuHe 20. Bexa.

B) CaMOCTAJIHO JIMKOBHO H3paKaBambe.

Komnoszummja (KommonoBame objekara y ogpeherom mpoctopy ¢
003upom Ha Hameny). Dororpaduja. GUIM — MOKPETHA CIIHKA.

HAYYH OCTBAPUBAIHA ITPOT'PAMA

Cajp:kaju nporpaMa y OKBHUpY jeIHE LIEJIMHE PaBHOIPABHO YH-
He:TeopHja 00IMKOBaba, CAMOCTAIIHO JIMKOBHO H3paXkaBambe, yMETHUY-
ko Haciehe.

Teopuja obnukoBama ce peanusyje Kpo3 TECOPETCKU U MPaKTUYaH
pax u y GyHKIMjU je yHampehuBama JIMKOBHE MUCMEHOCTH (JTMKOBHHU
€JIEMEHTH W NPHUHITUITY KOMITOHOBAama), OBJIA/IaBamba TPAJANINOHATHIM
U CaBPEMEHHM TEXHHUKaMa M MaTepujalinMa 1 0CIoco0sbaBarba YUeHH-
Ka Jla CTeYeHa 3Hamba U yMEba MPUMEYjy y HACTaBU, CBAKOJAHEBHOM
JKHBOTY, JaJbeM IIKoJOBawky U Oymyhem 3anuMamy. OOpama Teopet-
CKHX caJipXaja yKJbydyje U paj Ha JIMKOBHHUM 3aJalliiMa, IIOCPEIHO U
HEMOCPEIHO MPOyYaBatbe PENPE3CHTAaTHBHUX YMETHHYKHUX JIeNa U Hep-
LENLHU]y IPHPOJIE U OKPYKeHba, a yBexOaBame ce peannsyje Kpo3 1po-
GreMcKe 3a1aTke.

CaMOCTaTHO JIMKOBHO H3pa)kaBame MOJpa3yMeBa CTBapaadKo
U3paXKaBambe TPAJULIMOHAIHUM U CaBPEMEHUM MEIMjUMa y CKIaLy ca
WH/MBUIyaIHUM CIIOCOOHOCTMMA M MHTEPECOBalHUMa YUeHHKa. Yue-
HHUIMMA je moTpeOHOo oMoryhutn camocranHu u300p Meauja, MOTHBA,
TEXHHUKa, MaTepujaia u popmara.

VYyenuke Tpeba ymo3HAaTH ca Haj3HAYajHUjUM YMETHHUYKUM [e-
JiIMMa CBETCKEC YMETHOCTH, a Behy NaXKkYy ITOCBETUTU HALlMOHAJIHOM
KyJITYpHOM ¥ ymeTHHYKoM Haciely. Canprkaje mporpama je HeoIxos-
HO peasiM30BaTH CaBPEMCHHM HACTABHUM METOAMa U CpeACTBUMA. Y
OKBHUPY CBaKe IPOrpaMcke LeIHHe, YYeHHKEe Tpeda ocrnocobspaBaTh 3a
nopeheme n ycrocTapibame Be3a n3Mel)y pasnuuuTux caxpxaja (HIop.
TIOBE3MBambE Cajprkaja IpeMeTa ca CBAKOJHEBHUM HCKYCTBOM, Cajp-
KajuMa PyTHX MPeIMeTa U JIp.); CAMOIPOIIEHY U MPOLEHY JIMKOBHUX
1 YMETHHUKUX Jeja U e(pUKacHy BU3YyeIHY U BepOanIHy KOMYHHKALH]Y.

KpeatuBHocT moapasyMeBa MOAPIIKY YYSHUIIMMA Jla OTKPHUBA-
Jy, EKCIIEpUMEHTHIIY, YCIOCTaBJbajy HOBE OIHOCE U J0JIa3e J0 HOBHX
pelema y pa3IM4uTUM aKTHBHOCTUMA M OCHOCOOJbaBAbE YUCHUKA 1a
CTEYEHO UCKYCTBO IPUMEHE Y IPYTHM HACTABHUM IIPEAMETHMA, CBAKO-
JTHEBHOM JKHBOTY U OynyhuM 3aHMMamuMa.

3a MOACTHIAEe KPEaTHBHOCTH HEOIXOJHO je MMaTH y BUy 3Ha-
Ya] MOTHMBAIIMOHUX CA/ApKaja, JOMECH YUYCHHUYKHX JAOKUBJbaja U KOpe-
nanujy.

Pa3Boj cTBapamavykor MUILbEHa Tpebda MOACTHIATH Y CBUM Ha-
CTaBHHUM aKTHBHOCTHMA H CaJipKajuMa y KojuMa je To Moryhe.

Caznpixaju ce peanusyjy kpo3 cienehe o0OniKe HacTaBe:

— WHJMBHyaJlHH;

— (porTaNTHY;

— paj y mapoBuma;

— IPYITHH MJIX THMCKH;

— nomahu pap;

— EKCKyp3Hje, TOCeTe JIOKATUTETHMa, My3ejuMa, TajepHjama,
ycTaHoBaMa 3a 00pa30Bame yMETHHKA, YMETHHYKHM aTeberMa; Cy-
cpeTe ca YMETHHIMMA M aKTUBHO yuemnthe y KylITypHUM U YMETHHYKUM
MaHu(ecTanujama 1 akTHBHOCTHMA.

Kopesanuja ca qpyrum npeameruma:

— My3u4ka Kynrypa;

— CpIICKH je3WK U KEHKEBHOCT;
— Hcropwja;

— l'eorpaduja;



— buonorwyja;

— dusnka;

— Xewmuja;

— MaremaTtuka;

BpenHnoBame u ouemUBame:

VYV HacTaBH JHMKOBHE KYJIType OLCYyje Ce aKTHMBHOCT y4YCHUKA,
MpOoIeC pajia U MOCTUTHYTH HAMPEIaK, a BPEIHyje U CaMOBpeIHYje pe-
3yJITar paja.

INPUMEHA PAUYHAPA
Hwub v 3ananu

Inb HacraBHOr mpeamera [IpuMeHa padyHapa je CTHLame 3Ha-
1ha, OBJIaIaBabC BELITHHAMA U (hOPMHUPAbE BPEJHOCHUX CTABOBA KOjU
JIONPHHOCE Pa3BOjy MH(OpPMaTHUKe MUCMEHOCTH HEOIXOIHE 3a Jajbe
IIKOJIOBAkhE, JKUBOT U Pajl y CABPEMEHOM APYLITBY, K&0 U 0CIOCO0Iba-
Bambe¢ YUCHHUKA J1a e(PMKACHO U PAI[MOHAIHO KOPUCTE padyHape Ha Ha-
YMH KOjU HE YrpoXkaBa HUXOBO (PM3UUKO ¥ MEHTAJIHO 3/[PaBJbe.

3ananm Hactase [IpuMeHa padyyHapacy ja y4eHHIIH:

— pa3BHjy CBECT O HEONXOAHOCTHU Kopuiihema payyHapa y cBako-
JTHEBHOM JKMBOTY U pajJy H 3Ha4ajy uH(opMaTrke 3a (HyHKIHOHNUCAE
¥ Pa3BOj JIPYILITBa;

— CTEKHY 3Hama MOTpeOHa 3a MOoJelIaBamke rapaMerapa ornepa-
TUBHOT' CHCTEMa Ha HMBOY KOPHCHHUYKOT MHTepdejca, kopuiheme Mo-
ryhHOCTH OnepaTHBHHUX CHCTEMa M CHCTEMa JaTOTeKa KOHKPETHOT OIle-
PaTUBHOT CHCTEMA;

— oBnajajy kopuihemeM nporpama 3a odpaay Tekcra u Tabenap-
HHX [OJaTaKa U KPeUpambe JOKyMEeHaTa Y KOME CY MHTETPHCAHH TEKCT,
civKa u Tabena;

— yIO3Hajy HauMHEe M3pajie MPEe3eHTalnja 1 0Crocobe ce 3a u3pa-
Iy jeMHOCTaBHUjUX MPE3CHTAIIH]a;

— pasyMmejy npuHUMNE (QYHKIHOHHCama MHTEPHETA, JIOKAJTHHX
Mpexa U ocrocobe ce 3a kopuinheme MpeXHHX pecypca, HHTEpHET
CEepBUCA U CUCTEMA 3a EIIEKTPOHCKO YUCHE;

— YIO3Hajy NPUHIMIE [PE/ICTaBbaba i 00page LpTeKa U CIIHKa
Ha pauyHapy U OBIajajy TeXHHKama Kopuihema jeHOr o1 TpaduIKux
nporpama 3a oopajiy UpTeKa U CIInKa;

— yHampeje cnocoOHocTH 3a 0p30, €(PHKACHO U PALMOHAIIHO IIPO-
Halaxeme HHopMalija KopuheleM padyHapa, Kao U BbUXOBO KpH-
THUYKO aHAJIHM3UPAbe, CKIAJUIITEHE U IIPSHOLICHHE;

— YHaIpesie cTpareruje U TeXHUKE CaMOCTAITHOT yuera KOpUcTe-
hu MmoryhHOCTH padyHapa 1 pa3BHjy CIIPEMHOCT 32 Y4CHe TOKOM IIeJIoT
KUBOTA;

— MPUMEHE CTeYCHA 3HAMba U BEIITHHE Y CaBlia/iaBamy nporpama
JIPYT'MX HaCTaBHUX MPEAMETA;

— M3rpajie NpaBUIIHE CTaBOBE Npema kopumhewy pauyHapa, 0e3
3710ynoTpede U MpeTepuBama Koje yrpoxkaBa BUXOB (U3UUKO M MEH-
TaJIHO 3/IPaBJbE;

— YINO3HAjy caBpeMeHa epProHOMCKa pellerma Koja OJIaKIIaBajy
ynoTpeOy padyHapa U U3rpajie CIpeMHOCT 3a npahemne HOBUX peliekha
y obnacti MHpOpPMATHIKE TEXHOJIOTHje.

CAJIP)KAJU ITPOI'PAMA

I pa3pen
(1+2 yvaca nHenespHO, 108 yacoBa roauIImbe)

1. OcHoBH HHpOpMaTHKE

— OCHOBHH 1T0jMOBH HH(OPMATHKE U padyHapcTBa (MH(pOpManu-
je, moany, HHPOPMAIOHO-KOMYHHKAIIOHE TEXHOJIOTH]je, IPeIMEeT 1
obmactu HHQOPMATHKE U PadyHAPCTBA).

— [Ipencrasrpame nHbOpMaNHja y TUTHTATHAM ypehajuma (Turu-
Tanu3anuja, MpeCTaBbalbe CINKA, 3ByKa, TEKCTa, OPOjeBHH CHCTEMH,
3amuc OpojeBa, jeNMHHUIIE 32 MEPEHhE KONIMINHE HHPOPMAIIH]a).

— Pa3Boj uHpopmanonnx TexHonoruja (MpUKyIbamba, CKIaIH-
mTema, 00pae, MpUKa3uBama U MIPEeHOca TI0IaTaKa).

— VYTHIaj caBpeMeHe pauyyHapCKe TEXHOJOTHjC Ha YKHUBOT JbYIH
(3Hauaj ¥ MpHMEHa padyHapa, KapaKTepHCTHKE MH(POPMAIHOHOT Jpy-
[ITBa, YTHIA] KOpUIINemka padyHapa Ha 3/IpaBibe, 0e30€IHOCT U MpH-
BaTHOCT).

[

. APXMTEKTYpa pauyHapCcKOI CHCTeMa

— CTpyKTypa U NPHHIIUII pajia padyHapa.

— Iponecop.

— Memopujcka xujepapxuja.

— Vna3Ho-u3na3uu ypehaju.

— Marucrtpane.

— CaBpemeHa xap/iBepcKa TEXHOIOTHja.

— YTHIaj KOMIIOHEHTH Ha nepopMaHce padyHapa.

3. IIporpamcka MoApLIKa pauyHapa

— AnMKaTHBHU COPTBEP.

— Cucremcku codraep.

— OmepaTHBHU CUCTEM.

— Huctpubyumja codrepa (Bep3uje 1 MomuduKalyje mporpama, Bia-
CHHILTBO Hajl COYTBEPOM, 3aIITHTA [IPaBa HA HHTCIICKTYaJIHy CBOjUHY).

4. OcHoBe paja y onepaTHBHOM CHCTEMY ca rpapuuaxkum
uHTepdejcom

— OcnoBru enementu 'K n uHTepaknuja ca muMa (pagHa mo-
BpIINHA, TPO30PH, MEHHjH, IyrMaj, aKlije MHIIEeM, MPeuule Ha Ta-
CTaTypH, ...).

— OcHOBHa NOJIeIIIaBarba ONEPATHBHOT CHCTEMA (II0/ICIIIaBabe JJa-
TyMa M BpeMeHa, paJiHe MOBPIINHE, PErHOHAIHA MO/eIIaBaba, Mojie-
IaBakba je3nka U Tacrarype, kopumheme 1 nojielaBambe KOPUCHUYKUX
Hajora).

— MHcTanupame 1 yKiIamame nporpaMa (aiInKaTHBHUX Hporpa-
Ma, JpajBepa).

— Pajt ca JOKyMEHTHMA U CHCTEMOM JaTOTeKa.

— CpezcTBa ¥ METOJIE 3alITHTE pauyHapa 1 HHpopMaluja.

5. O0pana Tekcra y3 nomoh pauyHapa

— Ipuctynu yHOCY ¥ 00paay TeKcTa (TEKCT-€IUTOPH, je3ULH 3a
obernexaBame, TEKCT-TIPOLIECOPH).

— PasiHO OKpYKeHe TEKCT-IPOLIEcOpa U HEroBO MOCIIABAE.

— YHOC TeKcTa U BeroBo jeHoCcTaBHO ypehuBame (eprkacHo Kpe-
Tarmbe KPO3 TEKCT, KOIMpame, IpeMellTamke, IpeTpara, 3aMeHa TEKCTa).

— dopmarupame U 0OIMKOBamke TeKCTa (CTpaHHIe, macyca, Ka-
paxtepa).

— IloceOHu enemeHnTH y TekcTy (nucrte, tabese, CIuke, MaTreMa-
THYKE GOpMyIIE, ...).

— Kopuihiere u u3pajia cTHIoBa, TeHEPUCABE CaIpKaja.

— Anarke MHTErpucaHe y TeKCT-Tiporiecope (poBepa rpaMarrke
U TPaBOINHUCA, PeIUroBame TekcTa, dubnuorpadcke pedepenie, MH-
JICKC TI0jMOBA, IIUPKYJIapHa IMHCaMa, ...).

— Kopuuheme rotoBux mabioHa U u3pajia CONCTBEHNX MIabIoHa.

— [ItamMname JOKyMeHara.

6. Cnaja-npe3enranmuje

— Ipesenrauuje u wUXoBa NpUMeHa (IpaBuia 100pe Mpe3eHTa-
1yje, eTamne y u3paju Ipe3eHTaluja).

— PajiHO OKpyKeme HporpaMa 3a U3pajy Ciiaja-Npe3eHTanuja 1
FETOBO MMOJIeIaBake (TIOMIEAN Ha TIPE3EHTAIH]Y).

— Kpeunpame ciajnosa (ymeTame U GpopmaTupame TeKCTa, rpadu-
KOHa, CJIMKa, 3ByYHHX ¥ BUJICO-3aIIHCA, ...).

— CruitagHo hopmaTHpame ciajaiosa (MacTep cliajn).

— AHnmanyje (aHMManuje o0jexara Ha CJIajJI0BHMa, aHMMAIIHje
mperna3a m3Mel)y crajmoBa, ayToMarckd mpenasak u3mely ciajmoBa u
CHHUMambe Hapauuje).

— MurepakTuBHE npe3eHTanuje (Xunepsese, akIuoHa J{yrman).

— [Itamname npe3eHTanmje.

7. Pax ca Tabenama

— OCHOBHH TI0jMOBH (IPUKYIJbaHE MMOaTaKa, (bUX0BO TabenapHO
U rpad)MuKo MPUKA3MBamke Ha pa3He HAYMHe, KA0 ¥ YUTABE U TyMademhe
TaKBUX [PHKa3a).

— OCHOBHH TI0JMOBH 0 TIpOrpamMHMa 3a paj ca tabenama (CTpyK-
Typa JOKyMeHTa, (popMaTH JaToTeka).



— IozenaBame pagHOT OKpYKewa (TajeTe anaTku, MpeduIie, Je-
BUp, NOIIEA, 3yM) I0AaBambe, Opucame, MPEMEIITakhe U IPEUMEHOBA-
HC PaJIHUX JIMCTOBA.

— Tunosu nonaraxa.

— VHoluewe nogaraka y tadeny (IojeMuHauHu caapikaju hemuja u
ayTOMaTCKe TOIyHeE).

— IlonemaBame qUMeH3Hja, IpeMeTame, (GUKCHpame U CakpH-
Bame PeioBa U KOJIOHA.

— YHomewe hopmyia ca OCHOBHUM apUTMETHYKUM OTIEpallijama,
y3 kopumhemwe pedepenue Ha henuje.

— Konmpame ¢opmyina, penaTuBHO U arcodyTHO pedepeHInpame
henuja.

— dyHKIMje 3a: CyMUpambe, CPEAbY BPEIHOCT, MUHUMYM, MaKCH-
MyM, IIpeOpojaBambe, 3a0KPYKUBAIE.

— Jlornuke ¢yHkIyje.

— Gopmarupame henuja (6poj JenMManTHUX MECTa, JaTyM, Ba-
JyTa, MPOIICHAT, TIOpaBHAKE, MTPEJIOM, OpPHjEeHTAallNja, Clajamke hemmja,
(hoHT, Oo0ja camprxaja U Mo3aaUHE, CTHI B 00ja paMa henuje).

— Coprupame 1 GuIATpUpame.

— HameHa pa3inuuTiX THIIOBA rpaMKOHA, IIPUKA3UBAGE M0/1aTa-
Ka u3 tabene nomohy rpadgukoHa.

— Ilonmemasarme wu3MIeqa CTpaHMIE JOKYMEHTa 3a LITaMIIame
(opujeHTanyja manupa, BEIUYUHA, MapruHe, npesioM, ypehusame 3a-
IVIaBJba ¥ IIOJHOXK]a, ayTOMAaTCKO HyMEpHUCAahe CTPaHa).

— Ilpernename JOKyMEHTa IIpe IITaMIIamba, ayTOMATCKO IITaMIa-
HC HACJIOBHOT pefia, ITaMIame orcera helnuja, 1esior pagHor JucTa,
LIEJIOT TOKyMEeHTa, TpadukoHa U onpelhuBame Opoja Komuja, TaMITake
JIOKYMEHTA.

8. nTepHeT M e1eKTPOHCKA KOMYHHKALMja

— Ilojam pauyHapcke Mpexe.

— PauyHapu-cepBepy u pauyHapy-KIHjeHTH.

— I'mo6anna mpexa (MuTepHeT).

— HTEpHeT-IIpOBajiepu U BUXOBE MpEXKeE.

— Texnonoruje npucryna MaTepreTy.

— Cepsucu Uureprera: World Wide Web, FTP, enexrponcka mo-
mra, BeO-hopymu. Bed-unraun.

— IlperpaxuBaun, npeTpaxkuBame u Kopuinheme HHGOpMaLuja
ca Uurepuera.

— JIpymiTBeHe MpeKe U BbHX0BO Kopuiiheme.

— EnexrpoHcka TproBuHa, €IeKTPOHCKO TOCIOBAbe U OaHKAPCTBO.

— EnexrpoHckn noppikaHo yueme.

II paspen
(2 yaca HeneJbHO, 72 YacoBa rOJUIILE)

1. Payynapcka rpaguka

YBoa y pauyHapcKy rpaguky

— Haumam npezcraBibama ciauka y padyHapy — BEKTOPCKa U pac-
Tepcka rpaduka.

— KapakrepucTrke padyHapcke rpaduke — pe3orynuja u 6poj 6oja.

— Knacuguxanuja mporpama 3a paj ca paayHapcKoM rpadukom.

— ®opmaru AaToTexa.

— VnasHe u u3nasHe rpapuuKe jeAnHULE.

ITpumep nporpama 3a Kpeupame U 00pajy pacrepcke rpaduke

— YBO3 CIIMKe ca KaMepe U CKeHepa.

— OcHOBHE KOpEKIHje CIIHKE.

— IIpomena pesomynuje ciuke U Gpopmara JJaToTeke.

— Ontumuzanyja 3a Beo.

— OpranuzoBame (Horo-andyma.

— IllTamname pacrepcke rpaduke.

— Anatu 3a uprame.

— ITanere 60ja.

— Edexrn, macke, ucename, Oprucame, KOIMPAmbe JIeJI0Ba CIUKE,
TO/IeIIaBahe OCBETILEHOCTH, KOHTPACTA, UTL.

— Perymmpame n goro-moHTaxKa

— JlonaBame TeKcTa.
— Uzpana 'Md-annmarmje.

IIpumep nporpama 3a kpenpame BeKTOpcKe rpaguixe

— [lonemaname pagHOT OKpYKemba.

— llprame 0CHOBHUX IpaQMUKHX eJieMeHaTa — objeKara.
— Tpaunchopmanuje objekara.

— KomOuHoBame o0jekara.

— Jlonaame TeKcra.

— Kombunanuja pacrepcke u BeKTOpcke rpaduke.

— Cnojesu.

— I'moGanuu npernea uprexa.

— llTammame BEKTOpCKe rpaduke.

2. Myarumenuja

— Haunun npencrasibarma 3ByKa y padyHapy.

— OcuoBHHu (opmatu 3aruca 3Byka (BAB, MI13, MUJIN).

— IIporpamu 3a penpoAyKIHjy 3ByYHHX 3alica.

— IIpumep mporpama 3a CHUMame 3ByKa.

— Ha4nHu npe/craBibamba BUICO-3aIHCa y padyHapy.

— OcHoBHH (popMaTH BUICO-3aITHCA.

— IIporpamu 3a penpoiyKIHjy BUCO 3amuca.

— Manuiysamuja ca BUEO 3alliCoM y 01abpaHoM Iporpamy

— VB03 BHJICO 3amHca ca ypehaja.

— Ilpumep mporpama 3a MOHTaXy BHJIEO 3amuca (KOMOHMHAIIHM]ja
CIIMIKE, BHJICA U 3BYKa).

— Kounsep3uja Bugeo popmara.

— IlocTaBsbarbe BUJIEO 3amica Ha BeD.

3. [Ipe3enTanuje Ha HHTEPHET

Pan ca roroBum Bed qu3ajH pememuma (CMS)

— Ta je CMS (Content Management System).
— Ocobune CMS-a.
— Hajuemrhe xopumhenun CMS mopranu.

IIpe3entanuja onabpane teme kopumhemem CMS nopraua.

4. PauyHapcTBO U IPyIITBO

— Unnycrpuja codraepa.

— KBanurert, Tectupame U oapxkaBame copreepa.
— ETnuka nurama.

— JIunexue.

— IIurama 6e30eAHOCTH.

— YTunaj Ha JpymITBo.

— [lameTHH TpasoBH.

III paspen
(2 vaca HenesbHO, 70 YacoBa TOIHIIIEHE)

1. [Ipumena payyHapa y MaTeMaTHLH

— IIporpamcka okpy»kerma HaMeHheHa 3a IPUMEHY Y MaTeMaTHIIH.

— TunoBu nojaraka, KOHCTaHTE M NIPOMEHJbHBE, APUTMETHYKU U
JIOTHYKH OTIepaTopu, Hapenoe U QyHKIuje.

— ANTOpUTMH 3a paj] ca HU30BHMa, JINCTAMa U MaTpHIjaMa.

— OCHOBHH €JIEMEHTH HyMEpHYKe MaTeMaTHKe, aHallh3a TPelke,
HWHTEpIIONIAlMja U ampoKcHManuja (yHKIHja, HYMEPHUYKO pellaBame
jennaunHa 1 Metone Monte Kapio.

— JIBOMMMEH3MOHAIHY ¥ TPOAUMEH3HOHATHU Tpaduk QyHKIH]E.

— KombGunnaTopay 1 Tpa)OBCKH alTOPUTMU.

2. [Ipumena pauyyHapa y pa3HuM o0j1acTHMA

— Bemrauka HHTEHTEHIMja M MAITUHCKO YUCHE.
— AHaym3a mojaraka.

— Kpunrorpaduja.

— buomenunuHcka nHGOpPMATHKA.

— Kputnuau nHQpacTpyKTypHH CUCTEMH.



3. Pauynapcka rpaguka — HAIpeIHUJH Kypc

— IIpaBmeme ocHOBHE aHmMManuje moMohy edekara W TOTOBHX
MOCTaBKH.

— AHMMHpame TeKCTa.

— Papx ca ciojeBuma o0nuka.

— AHMMaImja MyJATAMEIUjalTHe PE3eHTAIH]e.

— AHMMarmja ciojesa.

— Paj ca mackama.

— Jlucrop3uja objekara.

— Ykamame 1 IpoMeHa 0oja.

— Uspana 3D o6jexara.

— Ynorpeba 3D anara.

— IIpencraBibarme U H3BOXKEHE TOTOBOT (hopmara.

HAYMH OCTBAPHUBAIHA ITPOI'PAMA

HacraBa ce U3BOJM y ABOYACY, Ca ITOJOBUHOM OJieJbeHba y pady-
HapCKOM KaOWHETY.

Ha roueTky HacTaBe ypaJuTH IIPOBEPY HUBOA 3HAHa U BELITHHA
YYeHHKa, Koja Tpeba Ja MOCIyXH Kao OPHjEHTHp 3a OpraHM3aljy U
CBEHTYaJIHY MH/IMBHU/yaJH3allHjy HACTaBe.

AKTHBHOCT Tpeba [a yKJpydyje mpaktudad pan, npumeHy UKT,
MOBE3UBAE M INPUMEHY cajpikaja pasinYUTHX HACTABHHX MHpeaMe-
Ta, TeMa M 00JacTH ca KojuMa ce cycpehy n3BaH mikosne. AKTUBHOCTH
OCMHCJINTH Tako 1a noehaBajy MoTHBanujy 3a ydeme M IOACTHIY
(opmupame cTaBoBa, yBepema U CHCTEMa BPEAHOCTH y BE3H ca pas-
BOjeM je3WuKke M MH(pOpPMATHUIKE MHUCMEHOCTH, 3JPAaBHM CTHIOBHMa
JKMBOTA, Pa3BOjeM KPEaTUBHOCTH, CIIOCOOHOCTH BPEIHOBAKA M CaMo-
BPEHOBAbA.

IIpn peanmsanuju mporpama AaTW MPETHOCT MPOjEKTHO]j, MPO-
0JIeMCKO] M AaKTHBHOj HACTaBH, KOOIEPATHBHOM Y4YeHY, H3TPalmbi
3HAba U Pa3Bojy KPUTHUKOI MHILbEeHA. [1oACTHLIATH THMCKH paj U
capa/by HapoOuMTO y 0OJacTHMa IJie HaCTABHUK INPOILEHH Jia Cy NpH-
CYTHE BEJIMKE pa3JIuKe y NMPe3Hamy KO/l IOjeIMHNX YUCHHKA. YKOIUKO
YCJIOBH [J103BOJbABAjy JATH YYSHHIMMA IOAPLIKY XHUOPUIHMM MOJe-
JIOM HacTaBe (KOMOMHAIMjOM TpaJUlHOHAIHE HACTABE U CJIICKTPOHCKH
MOJP)KAHOT yuera), TOrOTOBO Y CilyyajeBUMa Kaja je 300r pasiuka y
npen3Hamy norpedbHa Beha nHIMBHAYyann3alyja HacTaBe.

I pa3pen

Pasn nakmer niaHupama HaCTaBe J1aje ce OPHjEHTAMOHH TIPEea-
jor Opoja Jacosa 110 TeMaMma.

Ocnosu nudopmaruxe (12)

ApXHTEKTypa padyHapcKor cucteMa (4)

Iporpamcka noxpiuka pagyHapa (14)

OcHoBe pajia y OrepaTHBHOM CHCTEMY ca rpapMIkuM MHTepdej-
com (14)

O0pana Tekcra y3 momoh pauynapa (18)

Cnaja-nipe3enTanuje (16)

Pan ca rabenama (18)

WHTepHeT 1 eeKTpoHCKa KoMyHuKanuja (12).

Ipu peanuzaumnju remarcke neanHe OcHOBH HH(pOPMATHKE yue-
HHILM 0K Tpebasio Ja ce yIo3Hajy ca MpeAMEeTOM H3ydaBama HHpopma-
THKE U padyHapCcTBa, ca OCHOBHHUM II0JMOBHMa KOjlMa ce OB 001acTH
6aBe (mojam nHdopmaiuja, moaaTaka, 3Harma) U ca OCHOBHUM 00JaCTH-
Ma MH(OpMATHKe U pavyHapCTBa.

[loTpe6Ho je 3aTUM yBeCTH HOjaM AWTUTAIU3aM]je (AUCKPETH3a-
yje), 00jaCHUTH Kako ce y AUTUTAIHUM ypehajuma cBe nuHdopmanuje
MpeACTaBibajy (Konupajy) momohy OpojeBa u mpOAMCKYTOBATH MPEIHO-
CTH JUTHUTAJIHOT y OJHOCY Ha aHAJIOTHH 3aIkc. Y4eHuIu Ou tpebdano
Jla CTEKHY MPEJCTaBy O TOME KaKO ce KOJAMpajy TeKcTyanHe, rpaduuke
1 3By4HE MH(pOpMaIyje. YBECTH T0jaM OpojeBHUX OCHOBA (IIpe CBEra
OWHapHe, NeKaaHe, XeKCaJeKaJHe U OKTAIHE) U PUKa3aTH KaKo je MO-
ryhe O6poj 3amucaru y HEKOj Ol HaBeICHIX OpOjeBHUX OCHOBA M IIPOYH-
TaTH Opoj 3amKcaH y HEKOj OCHOBHH (y3 MOMON JAUTHUTPOHA, v U 0e3
Bera). YUeHHIM Tpeba 1a yeBoje MojMoBe OWT, 0ajT, U peIOBE BEINYH-
HE 33 Mepeme KoMYnHe HHpopManuja.

Pa3Boj mH(MOpPMAIMOHMX TEXHOJOIHWja camieJaTH y KOHTEKCTY
3Ha4Yaja pa3Boja OBHX TEXHOJOTHja 32 Pa3BOj M MINPEH-E IMHCMEHOCTH

U pa3Boj JeyAckor apymTea yormire. [Toncrahu yuenuke na mosesyjy
pa3eoj MKT-a ca temama u3 uctopuje, MaremMarrke, (GU3NKE U OCTa-
JMM 00JacTHMa JbYACKE JIeaTHOCTH. M3 OBOr yriia carieat 3Havaj
nHpOpMaTHKe, 00NaCTH MPHMEHE padyHapa (M HBHXOB pa3Boj) M Ka-
paKkTepHCTHKE MHPOPMAIOHOT APYIITBA. He MHCHCTHpaTH Ha mpery-
3HOM I03HABaby YUILCHUIA (HEe aHAJIM3UPATH JeTajbHO nepdopmance
ozipeheHnx padyHapa, He HHCUCTHUPATH HAa Ta4YHOM I1O3HABalY IOANHA
yBohema oapehernx TexHonoruja), Beh oBy mpudy yYHHUTH IITO 3aHU-
MJBUBH]OM U TIPHjEMYHBH)OM YUICHHIIUMA.

[lpn peanm3anmju TeMarcke NeNMHE APXHTEKTypa padyHap-
CKOI' cHCTeMa IOTPeOHO je Ja YUYEHHIM CTeKHYy OCHOBHa HHpopMa-
THUBHA 3Hama 0 CTPYKTYpH (XapABepy) U NPUHIHUIY paja pauyHapa 0e3
YIYIITakha y JIeTalbe TEeXHUYKE peanusaiuje, eIeKTPOHCKE CXeMe U
CIMYHO. Y4YeHUIH O1 Tpebato 1a 3Hajy 1a HaBeIy ¥ MPAKTHIHO MPEIo-
3Hajy U3 KOjHX C¢ KOMIIOHEHTH CacTOjH CTOHU HIJIM IIPEHOCHHU padyHap.
[Tpu ToM, npBa, MOBpIIHA KIAacHpHKaIHja pa3iuKyje Kyhumre, MOHH-
TOp, TaCTaTypy, MHII, LITaMIay, 0K Apyra, U3 CTpy4HE MepCHEeKTHBE
MHOTO Ba)KHHja, pa3iIKyje IpoLecop, MeMOpHje, yla3Ho-n3a3He ype-
haje m mMaructpane xoje ux mosesyjy. YueHHuu Ou Tpedano na ymejy
Ja objacHe yIory mpoiecopa y GpyHKIHOHUCAbY paqyHApCKOT CHCTEMa
(a mMo3Hajy 10jaM paJHOT TaKTa, J]a pasyMejy YIOTy perncTapa, apuT-
METHYKO-JIOTHUKE W KOHTPOJIHE jeJuHUIE, 1a Oymy yIO3HATH ca Ioj-
MOM TIPOIECOPCKUX UHCTPYKIHMja ¥ cBOhEHY KOMIUIEKCHHX OIepalyja
Ha HU3 eIEMEHTapHUX MHCTPYKILHja), 1a 00jacHe BPCTE U YIOTY pas3iu-
YUTHX MEMOpHja y padyHapuMa M Jia PasiiiKyjy YHyTpalllbe MeMOpHje
(xemr, RAM) of criospammux, CKIaJUITHUX MEMOpHja (Xapa-AnuCcKoBa,
¢nenr-memopuja, SSD ypehaja, ontnukux quckosa). MHcHcTHpaTH Ha
XHjepapXujCcKoj OpraHu3alUju MeMOpHja U 00jaCHUTH PasiuKy y Op-
3MHH, KallalUTETy ¥ LEHU Pa3IMYuTuX 0o0nuKa Memopuja. O0jacHUTH
OCHOBHE BpPCTE yJIa3HO-M3/a3HUX ypehaja 1 HaYMHE KOMyHHUKAIHje ca
muMa. Omucartd W pa3inyuTe BPCTE MAruCTpalla M HHXOBY YIOTY Y
OCTBapHBamy KOMYHHKAIHje M3Mel)y pasIuduTHX KOMIIOHEHaTra YHY-
Tap padyHapa.

Ca y4eHMIIMMAa 33je[IHO NPOAUCKYTOBATH KapaKTEPUCTHKE Y TOM
TPEHYTKY aKTyeJIHE XapJIBEpCKe TEXHOJIOTHje (Ha MpUMep, aHAI3HUpa-
TH JIeTaJbe XapJIBEPCKUX KOH(HTYpaIija Koje ce OMKCYjy y orlacuMa
3a Mpojajy padyHapa). YUeHHIM MOTy aHAIM3HpaTH KOH(UTyparmje
HIKOJICKMX padyHapa (y3 rmomoh mojaraka JOCTYIIHUX U3 ONEPaTHBHOT
cuctema) u 3a jomahu UM je Moryhe 3amati 1a aHaIn3upajy KOHPHTy-
pammje cBojux KyhHuxX pauyHapa. YueHunuma je moryhe mpukasartu u
MOCTYNAK pacKianama U CKIIalamba padyHapa U yKa3aTH UM Ha jeIHO-
CTaBHE KBapoOBE KOje MOTY CaMH MPEIO3HATU U OTKJIOHHTH.

VYuennnuma je moryhe npukasatu M apXUTEKTypy U XapABEpcKe
KOMITOHEHTE CaBPeMEHUX MOOHIHUX ypehaja (Tabiera, maMeTHUX Te-
nedoHa).

[Ipu peanmzanuju Temarcke nennHe [lporpamcka noapmka pa-
YyHapa noTpeOHO je Ja yYCHHIM CTEKHY 3Hama O 3Hadajy mporpam-
cke mozpuike (copTBepa) 3a (YHKIMOHHCAKE padyHapa M YTHIAjy
Ha MoryhHocTH padyHapa. Ca ydeHHIIMMa MPOJHMCKYTOBAaTH cOo(TBEp
KOjU OHM CBaKOIHEBHO KOPHUCTE M Ha OCHOBY Tora ()OpMHpATH KJIacH-
(uKanyjy amIuKaTHBHOT copTBepa (Ha mpumep, codTBEp 3a MPHUCTYI
yciyrama HHTEepHETa, KaHIEeNapHjcku copTeep, coPTBEp 3a KpeHparmbe
n o0paxy MyITHMEAWjaTHUX Cajpikaja, padyHapCcKe HIpe, ...). YBECTH
3aTHM I10jaM CHCTEMCKOT coTBepa M y4EHUIIMMa Pa3jaCHUTH I10jaM U
yiore oneparuBHor cucrema (OC) u3 mMajno ay0sbe MepCreKTHBe Hero
mTo je To camo kopumheme naTephejca OC 32 OCHOBHO yNpaBIbambe
pazoM 3a padyHapoM (He yIyIITaTH ce y HampenHe aeraibe paga OC,
HOMYT JieTajba pacrnopehuBama mporecopa, OpraHu3alije BUPTyeIHe
MeMopHje U ciaumyHo). Onucary U MpUKa3aTu U yCIy:kHH copTBep (Ha
IpUMep, aHTHBUPYCHE TIPOrpame, 3allTHTHE 3U/10BE U CIMYHO).

VyeHHIIMMa CKPEHYTH MKy Ha I10jaM BJIACHHIUTBA HaJ codT-
BEpPOM, COMTBEPCKHX JIMLECHIM M 3alITHTE ayTOPCKUX mpasa. Ormca-
TH Pa3uKy u3Mel)y BIacHMYKor M cirobomHOT codTBepa M codrTBepa
oTBOpeHoT koza. OnmcaTy 1 pa3anduTe o0nmKe AucTpruoyimje coprae-
pa (poOHe Bepsuje, ACTUMHUYHE Bep3uje). YUeHUIMMA (M Ha JIMYHOM
HpUMEpY) pa3BUjaTH IPABHY U €TUYKY CBECT O ayTOPCKHM IPAaBHMa HaJ|
co(hTBEpOM, M M HaJ IOAIMa KOjH Ce TUCTPHOYHPa]y IyTeM MpPExKe.
TToceOHy nmaxkmy MOCBETUTH HOTpeOH Kopuihemha JUICHIMPAHUX [PO-
rpama, 3alITHTH [IPOrpaMa  ojaraka, BUPYCHMa U 3allITHTH OJ] BbUX.



IIpu peanuzanuju Temarcke nenuHe OcHoBe pajaa y onepaTuB-
HOM cucTemy carpadgpuyukum uHTepdejcom yueHuk Tpeda a CTeKHE
3Haa, BEIITHHE M HABUKEe OWTHE 3a YCICNIHO KOpUIIThermhe OCHOBHUX
MoryhHOCTH omepaTHBHOI cuctemMa. Moke ce MPeTIOCTaBUTH Jia yue-
1M Beh ymejy nokpehy u KopucTe auiMKaTUBHE IporpaMe (Ha mpu-
Mep, Iporpame Koju Cy y cacraBy OIICPaTHBHOI CHCTEMa 3a IPHKa3
MYNITUMEAHjATHUX caapikaja, ypeheme TekcTa, IpTame U jeTHOCTaBHA
HyMepHYKa U3pavyHaBama, ajli | Ipyre IporpaMe HHCTAIMPaHe Ha pa-
yyHap). Kpo3 Hekomko npuMepa npukasaty MocTyIak HHCTalanuje u
YKJIambamba alVIMKaTUBHUX I[IpOorpaMa, ajili U ylnpaBJbadyKUX IIporpamMa
(mpajBepa) 3a onpehene ypehaje. Yuenuk 6u Tpebano ma yme aa mo-
JIeCH OCHOBHE IapaMeTpe ONEepaTHBHOI cucteMa (M3IVIEH OKpYXKera,
JaTyM W BpeMe, perHoHalHa M je3WdKa IOoJelIaBamba, YKIbYYHBAmE U
HCKJbYUHBAhE TPHKa3a CKPUBEHHX JJaTOTEKa, YeCTUX EKCTEH3Hja J1aTo-
TeKa, MoJiellIaBambe MOAPa3yMEBaHOT MporpaMa 3a paj ca oapeheHum
THUITOM JIATOTEKA M CJIMYHO).

JleTasbHO TpHKa3aTH paj ca cucTeMoM naroreka (¢ajiosa, mo-
KyMeHaTa). YYeHHK Tpeba Jia pa3iuKyje HAMEHY JaToTeKa U JUPEKTO-
pujyma (acumkim, Qomnnepa, kaTajora) U Ja II03Haje HAMEHY THIIOBA
JIaTOTeKa KOju ce Hajuemnihe kopucte (.txt, .jpeg, .avi, .docx, ...), 1a yme
Jla U3 mporpama, kopumhemeM CTaHIApAHUX AWjajIora, y4YuTa ¥ CHU-
MH CBOj€ JIOKyMEHTe y omadpaHoM (GopMary Ha jKeJbeHE JIOKaIuje, a
npedany JOKyMEHTE ca jeIHOT Ha JpyTHu ypehaj Wiu mapTUIHjy TUCKa,
Jla XHjepapXHujCKH OpraHu3e CBOje JIOKyMEHTE KOpHIIhemeM JTUPEKTO-
pHjyMa, 1a pa3iiiKyje JJOTHIKH U (GU3MUKH MOIJIe]] HA CHCTeM JaToTeKa
(na mpumep, 1a no3Hajy nonoxaj acuukie Desktop uian Documents y
BUIIEKOPUCHUYKOM OKPY)KEHY, a YMe]jy 1a KOPUCTE IpeynLe 1 Oubnu-
OTeKe), J1a MPUMEHbYje TEXHUKE apXUBUpPamba U KOMIPECHje MoaaTaKa,
Jla yMe Jia U3BPIIH OCHOBHE OIepalije ca CHCTEMOM JaToTeKa U3 KO-
MaHJIHE JIMHHUje ONepaTHBHOI cUcTeMa (IIPOMEHHU TeKyhnm AMpeKTopH-
JjyM, TIperyesia beroB capikaj, Konupa, 0OpHuIle 1in npemectu oapelhe-
HE JOKyMEHTE U CJINYHO).

CKpeHyTH MaXmby Ha 4ecTe KOHIENTE KOjU Ce€ jaBJbajy TOKOM
pana y okpyxemruma ca KU1 1 Ha HUBOY OIEPaTHBHOI CHCTEMa U Ha
HHUBOY Pa3IMYUTHX alIMKaTHBHUX IporpaMa (Ha mpumep, MpHKa3aTy
KOHLISIIT CeJICKINje ¥ HAaYMHE CeJICKTOBakha MHIIIEM ¥ TACTaTypOM, KOH-
HenT KIbopaa ¥ NPUMEHY Ha KOMHpame M MpedalnBarbe Mo/aTaka).
VYyenuk Tpeba 1a 3Ha Ja MpaTd M Ja oapearyje Ha Hajuemrhe mopyke
OIEepaTHBHOT cucteMa (MpH OpHcamy JaToTeKa W KaTauora; mpH 3aTBa-
pamy mporpama, a ja HHje IPETXOJHO cadyBaH JOKyMeHT, utn.). [la-
JKEbY TIOCBETHTH ¥ THTamHMa 3aIuTHTe (MOfeIIaBamba aHTHBUPYCHOT
Iporpama u 3alITUTHOT 317a).

Heku eneMeHTH OBe TEMarcKe IEIMHE Ce MOTY IPOXHMATH ca
JPYTHM TeMaTCKUM ILiesinHaMa. Ha npumep, mporpam Kaiakyinarop (Koju
ce HaylasM y OKBHpY ONEPATHBHOI CHCTEMa) CE MOXKE KOPHUCTHTH Kajia
ce yde OpOjeBHM CHCTEMH, CTPYKTypa U neppopMaHce KOHKPETHOT pa-
YyHapa ce MOTy carienaru kopumhemeM nojgaraka o ypehajuma n1oou-
JEHUX O]l ONEPAaTUBHOI CUCTEMA UTI.

[Ipu peanuzanmju temarcke nennHe O0paaa TekcTa Ha pavy-
Hapy NOTPEOHO je Jla YYCHUK CTEKHE 3Harba, BEIITHHE U HABHUKE HEO-
IIXO/IHE 3a yCHeIHO Kopuimheme mporpama 3a oOpaxy Tekcra. Yde-
HHIMA IIPUKA3aTH HEKOJIMKO PA3IMUUTUX INPUCTyNa oOpaau TeKcTa
(WYSIWYG mnpuctyn u jesuke 3a obenexaBame kakBu cy LaTeX
wm HTML). OGjacHuTH pa3nuky uzmel)y YHCTHX TEKCTYyEITHUX AOKY-
MeHaTa KpeMpaHUX y TeKCT-enuTopuma (.tXt JOKYMEHTH, 00eNeKeHH
TEKCTOBH, M3BOPHU KOJIOBU IIporpaMa) M (OPMATHPAaHHX TEKCTyall-
HUX JJOKyMeHara KpeHMpaHuX y TeKcT-Tporiecopuma. Harmacutu na cy
OCHOBHH KOpPAlLlM y pajly ca TEKCTOM (YHOILICHE TEKCTa, KPeTame Kpo3
TEKCT, KONUpame, UCCeLamke U IPEMEIITAbe JIe/IoBa TEKCTa, IpeTpara
¥ 3aMEHA) 3ajeIHIYKH 3a MIHUPOKY KJIacy Mporpama Koju paje ca TeK-
CTOM (TEKCT-eIUTOpE, TEKCT-IPOIIECOpe, pasHe alIMKaTHBHE Hporpa-
Me, yoOuuajeHe KOHTPOJIE 32 YHOC TeKcTa). MHcucTnpary ja y4eHunu
yMejy BEIITO M e(pUKaCHO BpIlIE OCHOBHE OIEpalfje ca TeKCTOM, KOpH-
mwhermeM camo Tacrarype (1a ce kpehy Kpo3 TeKeT KapakTep Mo Kapak-
Tep, ped 1o ped, macyc no mnacyc, 1a kopucre tactepe Home u End, na
CeJIEKTYjy TeKcT momohy tactepa Shift U kpeTama Kpo3 TEKCT, KOPHCTE
TIPeUHIIe 32 KOMPambe, HCeLamke U JISTUbehe U CIIMYHO). CKpeHyTH Ta-
JKEbY YUYCHHIMMA Ha BELITHHY CIIENOr Kyllamha U MOTHBUCATH MX Ja y
CaMOCTAJTHOM Pajly CaBiajajy Ty BEIITHHY.

OOyunTH y4eHHKE 32 Paj y jeZIHOM KOHKPETHOM IPOLECOPY TEK-
cTa. YueHuk Tpeba ja yme 1a HOAEeCH PaHO OKPYKEHE TEKCT Mpolie-
copa, yHece TeKeT (y NUpHINYKOM U JIATHHUYKOM ITHCMY), CadyBa yHe-
TH TEKCT, OTBOPH MOCTOjehH TEKCTyalHH JIOKYMEHT, 3aTBOPH aKTHBHU
JIOKYMEHT, NpEMeEIITa cajpkaj u3Mely BUILIC OTBOPEHUX JOKyMEHATa.
VuyeHuk Tpeba ga yme J1a U3BpIIM OCHOBHO (hOpMaTHpame TeKcTa (1a
MOJIeCH JUMEH3Hje CTpaHMIle, MapruHe, Ja MOJEeCH CBOJCTBA Iacyca,
(OHTOBE, CBOjCTBAa KapakTepa W CIMYHO). YUCHHK Tpeba aa yme aa
TEKCT OpraHusyje kopumhemeM ucTa (HyMEpUCaHUX U HEHyMepHuca-
HUX), Ia Y TEKCT yMeTHe u (opmarupa Tabesne, Aa OPraHu3yje TEKCT
y CEKIHje U CIOXKH I'a y BUILE KOJIOHA, 1a YMETHE Y TEKCT M UCIIPABHO
MO3HMLOHKPA CIELHjaHe cCuMOOIIe, 1aTyM U BpeMe, CIIHKE, Jujarpame,
(bopmyrie, Ui,

IMpe npenacka Ha paj ca Ay>KUM U KOMIUIEKCHU]UM JOKYMEHTHMA,
noTpeOHO je 00jacHUTH pa3nuKy n3Mely JIOTHUKe CTPYKType JOKyMe-
HaTa M KUXOBOT BH3YEJHOT M CTHJICKOI OOJMKOBama M (opMaruparma
U YBECTH CTHJIOBE KaO OCHOBHY TEXHHKY JIOTHYKOT CTPYKTypHpama
JIOKyMeHara. VIHCHCTHpaTH Ha TOME J1a Y CBUM JY)KHM JIOKYMEHTHMa
Mopajy Outu kopuutheHn cTuinoBu (mocrojehn u KOpuCHHYKH Aedu-
HHCaHM). Y CIOXKEHHje JOKyMEHTE YUYeHHK Tpeda Jla yMe Jia yMeTHe
ayTOMAaTCKy HyMepalujy CTPaHHIA, Ja MOASCH IOAHOXK]a U 3ariaBiba
CTpaHUIIA, Jla ayTOMATCKH T'€HEpHIle CajpiKaj, HHICKC IT0jMOBA, CIIH-
cak oubnuorpadckux pedepeHIy U CIMYHO. YYCHUKE Tpeba ymo3HaTH
ca JIOTMYKOM CTPYKTYpOM THUIIMYHHX JIOKyMeHara (Monou, obaBerTe-
Ha, UT]L.), IIKOJICKUX pedepara, CeMUHAPCKUX U MaTypPCKUX PaJioBa Uy
CBUM BeKOamMa MOTPEOHO je KOPUCTUTH JOKYMEHTE KakBHU ce cpehy
Y PEaTHOM YKUBOTY ¥ HHCHCTHPATH Ha HBUXOBO] YHH()OPMHOCTH U TIpe-
IJICTHOCTH, & HE HA YCHJbEHUM €CTETCKUM IoJeliaBambuMa (n3deraBa-
TH JOKYMEHTE KOjU HEMajy CMHCJICH CaJpkaj M KOjH CIy)Xe caMmo Ja
NPUKAKY IITO BHIIE PAa3IMYUTHX MOryhHOCTH TekcT-mpoiecopa). 3a
BexOy ce MOXE OJ] YUCHUKA TPAXKUTHU Ja He(OPMATHPAHU JyXKU TEKCT
(bopmarupajy Ha OCHOBY JaTOT y30pa (Ha IpUMep, Ha OCHOBY JaTOT J10-
kymenra y PDF ¢opmary).

VYueHnnyMa NpHKa3aTH ajaT 3a HMCIPaBJbambe TPaMaTHYKUX U
[PaBOIKCHUX IPEIaKa, 32 KOMEHTapHcame 1 o0eleKaBama H3MEeHa Y
TEKCTY M CIIMYHO. YYEHHK Tpeba [a yme Ja mperiesia TeKCTyalHH J10-
KyMEHT IIpe IITaMIIe, TO0/eIIaBa apaMeTpe 3a IITAMITy U LITaMIIa.

Ha xpajy, yuennuma je moryhe mpukaszatu u pag y HEKOIHKO
pasnuuMTHX mporpama 3a o0pamy TeKcTa (HapOdHTO, aKo je HEKH Of
BUX ,,y 00/1aKy”) U HaIJIaCUTH CIMYHOCT Ca TEKCT-MPOLIECOPOM KOPH-
heHNM y IPEeTXOJHOM TOKY HacTaBe.

Ilpu peanmusauuju Temarcke uenuHe Ciaja-npeseHranmje mo-
TpeOHO je J1a YUSHHUIM CXBaTe NPEJHOCTH KOopHIIhema CliajlI-Ipe3eH-
TalMja y pazInduTAM CHUTYyalMjama, Ipero3Hajy CHUTyaluje y Kojuma
ce MOXKe KOPHCTHTH Cllaj-TIpe3eHTanuja, IIanupajy u uspabyjy ame-
KBaTHE Mpe3eHTanuje. [Ipu Tome je moTpeOHO Ja 3Hajy OCHOBHE eTare
IIpU pa3BOjy Cliaja-Tpe3eHTalnje, OCHOBHE MPHUHIIUIIE JOOPOT AHM3ajHa
npeseHTanyje (0poj uHpOpMaIHja MO ClIajay, eCTeTHKa, aHUMaIHja y
cITyx0u camapxaja).

Vuenuke Tpeba o0yunTti kopuinhemwy Oap jemHor mporpama 3a
Kpeupame CiajJ Mpe3eHTalrja. YueHnk tpebda 1a yme Ja MoAecH paj-
HO OKpyXeme, Oupa oarosapajyhu morien Ha mpes3eHTalHjy, Kpeupa
CJ1aj/10Be, OCTaBJba Ha HUX TEKCT H HETEKCTyalHe o0jekTe (Ciuke, Ta-
Oene, rpagukoHe) nociueqHo ux (Gopmatupa (KOPUCTH MacTep Ciaji).
VYuenunk tpeba a yme Ja Kpenpa W MHTEPAaKTHBHE IIpe3eHTaluje Koje
cajJpiKe JIMHKOBE M aKI[MOHY AyrMaJ, /1a MojielliaBa aHuMaIuje oojexkara
Ha cJajJoBUMa U aHUMaIlje Tpenacka usmely ciajaosa, and Te aHU-
Marmje Tpeba na Oyay jennHo y GpyHKUUjU caapxaja (m30eraBaTé aHU-
Marmje ,,I10 CBaKy IeHy  Koje omnrTepehyjy mpe3eHTanmjy).

IMpumepu npesenrtanuja Tpeba aa Oyay CMHCICHH, U3 PEasHOT
KHBOTa (HajOoJbe je J1a ce KOpUCTe cliajA-Tpe3eHTaluje y Kojuma ce
o6pal)yjy Teme u3 HacTaBe, Kako HH(POPMATUKE U PadyHApCTBa, TAKO U
JIPYTHX IpeaMeTa). Y UeHHIM HeKe IPE3eHTALHje MOTY J1a Kpeupajy u 'y
ckiorry nomahmx 3ajaraka, a Ha 4acy je Moryhe aHanu3upaTy npes3eH-
Talyje HarpaBJbeHe KoJ Kyhe.

Ha xpajy, yaeHunmMa je moryhe mpukasat joil HEKOJIHKO MPO-
rpamMa 3a Kpeupame Cliaj-Ipe3eHTanuja (HapouuTo, OHe ,,y 001aKy”) U
NO/IBYhM CIIMYHOCTH ca MPOrpaMoM KOjH je KOpHIIheH TOKOM HacTaBe.



Ipu peanuzanuju Temarcke nenune Paj ca Tadesiama oGjacHUTH
OCHOBHE TI0jMOBE O TIporpamMmMa 3a paj ca Tabenama (Tabena, Bpcra,
KOJIOHA, hieruja,. ..) ¥ yKa3aTH Ha BHXOBY OIIITOCT y IIPOrpaMHMa OBOT
THIIA.

[Ipu yHouIewy moiaTaka y Tabeny, 00jaCHUTH pasiukKy uamely
PasIUUUTUX TUIOBA MojaTaka (HyMepU4kd (GpopMaTH, JaTyM U BpeMme),
Kao U rpelike Koje MOry U3 Tora jia HacTaHy. [IpHINKOM MaHHMITyIaluja
ca nojanuMa (o3HayaBama henmja, KpeTame Kpo3 Tadelry, IpeMelITamne,
KOITHUPAHE, .. .), YKA3aTH Ha OMIITOCT OBUX KOMaH/H M YHOPEAUTH UX ca
CIIMYHUM KOMaHJaMa y rmporpamuma 3a oopasy texcra. Kox tpancdop-
Manyja Tabene yKa3aTy Ha paslnuuTe MOryhHOCTH JoaBama Wi OLy-
3UMama peioBa, WM KooHa y Tabenu. O0jacCHUTH TI0jaM OIICera.

Kon ¢dopmarupama mpukasa nofarka y henuju, mpukasatd Ha
npuMepuMa MOTYRHOCT pa3iMYUTOr TyMadueka HCTOI HyMEPHYKOT
nmoxatka (Opoj, marym, Bpeme). Takolje, HarmacUTH Ba)XHOCT A0OpOT
npuKasa nojaraka (BUCHHE W upuHe henuja, GoHTa, MOpaBHABA) U
UCTHIARa TOjeJMHNX T0IaTaKa WM TPyIia T0laTaKa pas/iBajambeM pas-
JIUYUTHM THTIOBUMA JIMHUja U 00jCHEM MIIH CEHUYCHEM.

Vkazati Ha MOBE3aHOCT mojaraka y tabeian u MoryhHocTt Jo-
Oujarba M3BEJCHUX Iojaraka npumeHoMm Qopmyna. OGjacHUTH MojaM
azpece ¥ paznnuute MoryhHoctr pedepenimpama henuja. Ykazatu Ha
pasnnuuTe MOryhHOCTH J0/e/bUBaba MMEHA MOJALMMA MM TpyHama
nojaTaka u NpeHOCTH KopHihiemha HMeHa.

Ipukazatu gynknumje yrpahene y mporpam u 00paTHTH MaXIby Ha
HajOCHOBHHUje QyHKIH]je, MOCEOHO 32 CyMUpame U COPTUPAE.

Vkaszatu Ha pa3auduTe MOryhHOCTH ayTOMaTCKOT YHOLICHa 10/a-
Taka y CepHju.

TloceOHy makiy MOCBETHTH pPA3MYMTHM MoryhHocTHMa rpa-
(uYKOr TIpesCcTaBIbamka MoJaTaka. YKa3aTH Ha MPOMEHE Iojaraka Jie-
¢uHnCcanux y Tabenu Qopmynama, u rpaduKoOHy y cilydajy M3MEHe
MOjeIMHUX Tojaraka y Tabenn. Yka3zath Ha MOTryhHOCT HaKHAJHHX
HpoMeHa y rpa)MKOHY, KaKo y TEKCTY, Tako M y pa3MepH 1 Oojama (11o-
3aJMHE CJI0Ba, CKase, 00ja, MpOMEHa BEINYUHE,. .. ).

VkazaTi Ha B&)KHOCT IIPETXOHOT Mperviesia mojaraka u rpaduxo-
Ha TIpe [ITaMIIaba, Kao U Ha OCHOBHE OMIIHje IPH LITAMIIAEbY.

CBe 1ojMOBE YBOJHUTH KPO3 JEMOHCTpauujy Ha npumepuma. Ox
CaMor IMoYeTKa JaBaTH yYeHHIMMa Hajlpe jeJHOCTaBHE, a 3aTUM CBE
CIIOKEHHUje TIpHMEpe Kpo3 Koje he camu mpakTU4HO HCIPOOATH OHO
IITO je AEMOHCTPHPAO HACTABHHK.

TIpenopy4JpKBO je [1a ce CBU HOBH II0JMOBH yBeay y npBux 10 ya-
coBa Tako mMTo he y4eHHIN paJuTy 3a1aTKe Koje je MPUIPEMHO HaCTaB-
HHK (TEKCTyaJHUM OIMCOM 33jaTKa WM 3aJaTOM KOHAYHOM TalesoMm,
ofIuTaMInaHom, 0e3 ysuaa y ¢popMyne) a 3aTUM y4eHHLUMa JaTH KOH-
KPETHE MaJie TPOjeKTe Pa3IHYUTe NMPUPOJIE: J1a HAIPaBe EICKTPOHCKU
obpazail (Ha MpuUMep NpeapadyH MM HEWITO CIHYHO), MPUKYIIbabhe
n o0pajy rmojaraka KOju c€ OJHOCE Ha YCIleX YUYEHHKAa M3 I0jeIMHHX
npeaMera, HeKy IM0jaBy WM MPOIEC M3 JIPYrHX HACTABHUX M BaHHA-
CTaBHUX OOJIACTH Pajia U HHTEPECOBatba yUCHHKA.

Ilpu peannzamyju Temarcke nenuHe UHTepHET M eJIeKTPOHCKA
KOMYHHKAIMja 10TpeOHO je Ja YYCHUIM CXBaTe IPEIHOCTH yMpe-
JKaBama, pasyMejy y 4emy je pasiuka usmel)y padyHapa-cepBepa u
padyHapa-KiujeHara, Koju mocao o0aBipajy MHTepHET-TpoBajaepH,
KapakTepHCTHKEe OCHOBHHX TEXHOJIOrHja mpucTyna MHTepHeTy, aape-
cupawe Ha VHTepHety, npuHiune QyHKIHOHUCaka HTepHeTa, YeMy
ciyxe VIHTepHET TPOTOKOJIHM, KaKo [ia MOBeXe padyHap ca VIHTepHe-
ToM. IToTpe6HO je ma ydeHHIM Hayde 1a: BU3yalIH3yjy BeO-CTpaHHMILY
kopuinhemeM BeO-untada, kpehy ce BeO-poCcTpaHCTBOM KopuIThemeM
ajzipeca U XMIEPIMHKOBA, IPOHAa3e U Mpey3nuMajy caapikaje ca Beda,
kopucTe MIHTEepHEeT Mare; 0TBOPE M MOJIECe HAJIOT eJICKTPOHCKE MOIITEe
(BeOMeji), masby U Mpey3uMajy MOpyKe U TATOTEKe KOPUIINCHEM eleK-
TPOHCKE TOIITE U CEpBHCA 32 CHHXPOHY KOMYHHKAIHjy, YIO3Hajy ce
ca ImpaBWJIMMa CJICKTPOHCKEe KOMYHUKalHUje (netigette); yno3Hajy ce ca
HAYHHOM (DYHKIMOHKCAmka, NPaBUIIMMa IOHAIAka, TPEAHOCTHMA U
OIIACHOCTHMA COLMjaJHUX MpEKa; yNO3Hajy ce ca CepBHCHMA 3a Jie-
Jbeme aroTeka Ha MHTepHeTy n nojmom BeO-aruukanuje (Cloud com-
puting); OTBOpPE HAJIOT U KopucTe BUPTyelHU TenedoH, (Hnp. Ckajm u
CI1.); pa3yMejy MOjMOBE ,,eJIEKTPOHCKA TPrOBUHA™ U ,,EJIEKTPOHCKO OaH-
KapcTBO”, Hayye Kako (D)YHKIMOHHMIIIE EIESKTPOHCKHU IMOPIKAHO yUCHE.
[Ipu cBeMy OBOME HEOIXOJHO je MEePMaHEHTHO PAJUTH Ha pPa3BUjamy

CBECTU O BOKHOCTH IIOLITOBAba MPABHUX M CTHYKUX HOPMH IPH KO-
punrthewy VHTepHETA, KPUTHUKOM TIPHXBaTamby HHpOpMaIyja ca Beda,
MOIITOBAY ayTOPCKUX IpaBa rpu Kopuihewy nHpopManuja ca Beda,
MOIITOBAY MPaBa MPHBATHOCTH.

ITpenopyke 3a peann3aiujy:

— NP peau3alyji 0OBe TeMe HHCHCTUPATH Ha TPABOIUCY U yIO-
Tpebu onrosapajyher jesuka Tacrarype;

— TI0JIa3Ha TayKa IpU YIIO3HaBamby JIOKATHUX Mpexa Tpeda na Oy-
JIe KOHKPETHa LIKOJICKA MPEa Ha K0joj e MOT'y HIIyCTPOBATH HCHE Ca-
CTaBHE KOMIIOHEHTE, TOMOJIOTHja, PECYPCH, KIIHjeHT-CepBep, UT/L.;

— JIOKaJTHEe MPEeXKe, HAKOH yIO3HaBakba, Tpeda CTABUTH Y KOHTEKCT
WuTepHeTa (Mpeske CBUX MpeXa) M KOOIepaTHBHOT Kopuinhema pacmo-
JIOKMBUX HH(POPMALIHOHUX Pecypca;

— BekOe KpcTapema (SHII. surf) U mpeTpaxuBama Tpedao ou na
cy y QyHKIMjH OBOT, ajlu M APYTUX MPEIMEeTa, Kako OU ce KOJI yUeHHKa
pa3Bujana HaBHuKa Kopuithema MHTepHeTa 32 MPHUKyIUbake HH(OopMa-
Fja 3a ToTpede COICTBEHOT 00pa30Bama;

— TIpey3uMarbe JaToTeka ca Beba BexxOaTH Ha JaToTeKaMa pa3sHuX
THUIIOBA (TEKCT, CIIMKA, BUIACO-KIIUI);

— y4eHUIIMa Tpeda 00jaCHUTH KaKo paje MpeTpakuBadKh CUCTE-
MH 1 0 4eMy Tpeba BOAUTHU padyHa ja Ou ce ocTBapmiia e(UKacHHja
nperpara;

— [pU peayiM3alliju OBE TeMe MHCHCTHPATH Ha MoryhHoCTHMa
3noynorpede MHTepHeTa a morotoBo Ha 6e30€1HOCTH KOPUCHUKA, TI0Y-
3maHoCTH HH(OPMALIHja U CIIpeyaBamy 3J10yrnoTpede Iene;

— IpH MpeTpaxuBamy VIHTEpHETa YUCHHKE YCMEPHTH Ka Tpake-
By 00pa30BHHUX BeO cajToBa M KOpHUIIhEmY CHCTEMa 3a €IEKTPOHCKO
yUeHe;

— 1pu 00pajy eICKTPOHCKOT T10CI0Babha JICMOHCTPHPATH Pasiiy-
JyuTe BpCTe BeO 0Opasalia KOju ce KOPUCTE 3a MOpyUYHBame U miahame
pobe mytem MHTepHeTa, IOpyYHBabe JOKYMEHATA. .

— [OKA3aTH paji ca TeKCTOM, paji ca TabesiaMa 1 CKIIAIUIITEHE 110~
JlaTaka y HeKOM O]l cepBHca ,,y 00maky” (cloud computing), MOCTYITHUX
nmyTeM BeOa;

— TpU peanu3aldju cagpikaja Be3aHHX 3a EJIEKTPOHCKY IOILITY
00jaCHUTH yYCHHITMA ,,ITyT” eIEKTPOHCKOT TIHCMA.

II pa3pen

Panu nakuer rnaHupama HacTaBe Jlaje ceé OpUjeHTAlMOHH TIpesi-
Jor Opoja yacosa 110 TeMama.

Pauynapcka rpaduxa (28)

Mynrumenuja (18)

Ipesenrauuje Ha uaTepuety (18)

PauynapctBo u apymrso (8).

IIpu peammzanmju reme PauyHnapceka rpaduka o6jacHUTH pas3iu-
Ky M3Mel)y BEKTOPCKOT M PacTEPCKOT MPE/ICTaBIbamba CIMKE, PEIHOCTH
W HEJOCTaTKe jemHor u apyror HaunmHa. OGjaCHUTH OCHOBHE THIIOBE
(hopmata cimKa U yKa3aTH Ha pasiuke Meh)y muma. YkasaTu Ha MocTo-
jame OMOIMOTEeKa TOTOBUX IPTEXkKA U CIIHKA.

Ilpu yBOhjemy mojMOBa pacTepcke W BEKTOPCKE rpaduke, Heka
YUYEHMIIM Ha CBOjUM padyHapHMa MapajesHo OTBOPE MPO30pe Iporpa-
Ma 3a LpTame KOjU je Y cacTaBy ONECPATUBHOT CHCTEMa M HIP. TEKCT-
nporecop, pehn uM a y 006a Hauprajy eamncy 1 MakCUMallHO 3yMUpa-
Jjy, HanpTajy 3aTUM 000jeHH KBaJIpaT IPEKO Jesia eIUICe U TOKYyIIajy
Ja ra ,,ipeMecte”, IpH CBEMy TOME 3aXTEBaTH O]l HHX Ja M3BOJE 3a-
KJbYYKe y BE3M Ca KapaKTepUCTHKaMa je[JHe M JIpyre BpcTe rpaduke.
Hanpasurty napaneny usmel)y oBe iBe Bpcre rpadike y 0fHOCY Ha Ip-
TexXe BoJEHUM Oojama u konaxke o manupa. Kox HacraBHe jeauHuie
KOja ce OJHOCH Ha (opMare JaToTeKa WIyCTPOBATH KOHKPETHUM HpH-
MepumMa, ypaheHuM of jenHe ororpaduje, 3yMHPATH CIUKE, TOPEAUTH
BEJIMYMHE aTOTEKA.

[Mpunpemuty 3a yacoBe AUTUTAIHU (OTO-arapar Wi MOOHMIHU
TenedoH ca KaMepoM M Ha vacy mpasutu dororpaduje. Ha mperxon-
HOM Yacy JaTH YYCHHUIIMMa 33/aTak 1a JoHecy Qortorpaduje xoje he
Ha 9acy CKeHHpaTH. YUESHUIN MOTY Ha CBOjUM (oTorpadujama ia yBe-
»0aBajy TEXHHKE OCHOBHHUX KOpeKIrja u obOpaze dortorpaduje: ykia-
WBambe ,,[[PBEHUX 0UHjy”’, peTylmpame, (oTo-MOHTaXYy, IPOMEHY pe30-
nmyndje u popmara cimKe, a 3aTUM Harpase (oTo-amdyM CBHX pajioBa.



IloceOHy makKmby MOCBETHTH NPOjEKTOBaKY LpTeka (TOaenu Ha
HUBOE, youaBamwy CHUMETpHje, oOjexara Koju ce I00Hjajy MoMepameM,
pOTaIHjoM, TpaHC(HOPMALjOM WM MOAN(PHKAINjOM APYTHX oOjekara
UT].), KA0 ¥ MPUIPEMH 3a LpTame (M300p BEJUUMHE W OpHjeHTalUje
nanupa, MocTaB/bamke jeJUHULA Mepe, pa3Mmepe, MOMONHUX JIMHHja
Mpexe, IPUBIIAYCHa, YIIIOBA, UT/L.).

Ko nprama OCHOBHHX TpadMuKuX elemMeHara (Iyxk, U3JI0MIbe-
Ha JINHH]a, IPaBOyraOHUK, KBaJ[Pat, KPYT, €JIUIICA) 00jaCHUTH IIPUHIINT
Kopuinhema ajnaTki M yKa3aTH Ha CIMYHOCTH ca KOMaHJama y pasid-
quTHM porpamuMa. CIMYHO je U ca pajoM ca rpauukuM elneMeHTH-
Ma U BUXOBUM O3HA4aBambEM, OPUCAEM, KOIIUPAHEM, IPYIIUCAbEM U
pasiarameM, PEeMEIITAbEM, POTHPABHEM, CHMETPUYHHUM TIPECIHKaBa-
EM U OCTAJIMM MaHHUITyNalnjama. YKka3aTi Ha BKHOCT IOJIENe M0 HU-
BOMMa M OCHOBHE 0COOMHE HIBOA (BUIJBHBOCT, MOTyhHOCT IITamMIIama,
3aKJbyUYaBambe).

Kon tpancdopmarimja objexara 0OpaTHUTH Maxkiby Ha Ta4HO Ofpe-
huBame BenmUnHE, MPOMEHY BeTHYUHE (I10 jeJHOj WK 00e TUMEH3Hje),
HpPOMEHY arpulyTa JIMHHja U BUXOBO CBEHTYAJIHO BE3UBAHEC 3a HHBO.
IMoce6HO yka3aTy Ha pa3iyKy OTBOPEHE M 3aTBOpEHE JMHHje 1 MOoryh-
HOCT TOTMYyhaBama (00joM, Y30pKOM, UT]L.).

Vka3aTu Ha BaKHOCT IPOMEHE BEINYMHE TIPHUKa3a CIIUKE Ha eKpa-
Hy (yBehaBame 1 ymMamuBame LPTEKa), M HA PA3JIOre U HAYWHE OCBE-
kaBama Hprexka. Koa kopuihema TeKCTa yKa3aTH Ha pasiIM4ynuTe BPCTe
TEKCTa y OBUM IPOrpaMuMa, 00jaCHUTH HBHUXOBY HAMCHY M MPHKA3aTh
e(heKTe KOjU ce THME MOCTUKY.

KOJJ, mTamMIiarba yKa3aTu Ha pasinuuTe MOFthOCTI/I mrTamMIiiamkba
LpTeXa 1 IeTaJbHO 00jaCHUTH CaMo HajoCHOBHHje. 3a yBexxOaBarme aa-
TH y4CHUIIMMA KOHKPETaH 33/1aTak 1a HalpTajy rpo 1IKoje, CBOT rpaja
WM CIIOPTCKOT JPYILITBA, HACIOBHY CTPaHy IIKOJCKOT Yacommca, pe-
KJIAMHH T1aHO H CII.

O06pany Teme MyJTHMeIUja 3aCHOBATH HA UCKYCTBUMA YUCHHKA,
pe3nuMHUpaTH BUXOBA 3Haka, 3allaXatba U UCKYCTBA Y Pajly ca 3BYKOM
U BUJeOM. HampaBuTH yrnopenHn mperiesi HeKOJIUKO Mporpama 3a pe-
HpOIyKIHjy 3ByKa. [Ipy yro3HaBamy ca OCHOBHMM (hopMaTHMa 3arica
3ByKa, HaIIPaBUTH Mapaieny u3Mely pactepcke U BeKTOpCKe Tpaduke
ca jeJHe CTpaHe M CHUMJbEHOT M CHHTETHYKOT 3ByKa ca JIpyre CTpaHe.
JlaTn y4eHMIMMa MPUIMKY Jla CHUME COIICTBEHH INIAC M PEHPOIYKYjY
ra. [ToBe3arn ca TeMOM HM3pajie IPE3EHTAlMja Y IPBOM paspeny U Mo-
ryhromrhy cHIMama Hapanuje y3 ciajaoBe. HanpaButu ynopeasu mpe-
IJIe HEKOJIMKO IpOorpaMa 3a pernpoayKInjy BHICO-3aIInca.

Pan ca Buaeo-3anncuMa 3aCHOBAaTH Ha BHEO PaJOBHMa yUCHHKA
HAIpaBJbEHNUX Ha Yacy WM MPUIPEeMIbeHHX yHanpen (y Buay nomahnx
3ajaraka). [ToTpeOHo je 1a y4eHUIIN CaBiIaiajy OCHOBHE TEXHHKE MOH-
Take BUJICO MaTepHjaja, 3ByKa, ehekara 1 HaTIHCA.

Ipu peanmmzanmju Temarcke nenune [lpe3eHTanuje Ha HHTEPHe-
Ty HOTPeOHO je yNO3HAaTH YYEHHKE TOTOBHM BeO pelIemHMa KOjH ce
GecriaTHO MOry HahM Ha HHTEPHETY, IPey3eTH U KOPUCTUTH y JINYHE U
KOMEpLMjaiHe CBpXe, a 00jeantbeHn ¢y 1moj HazuBoM CMS; ocHOBHUM
ommkama U npexgHoctuma CMS moprana. Hammacutn maBHe ocoOu-
He CMS mnoprana: nakoha u jeqHOCTaBHOCT ypehuBama re HHje TO-
TpeOHO BEITNKO MO3HABAke BEO-TEXHOIOTH]ja, H3IVIE] OpTaja Ce Mema
KopuinhemeM TeMa Koje ce BPJIO YeCTO aXypHpajy Tako Ja aIMUHHU-
CTpaTop nMa BeJIUKy MoryhHocT u3dopa. YIo3HaTH y4eHHKe ca JJaHac
Hajnonynapaujum CMS pememuma: WordPress, Joomla, Weebly n Go-
ogle Sites.

[Ipenopyxke 3a peannzannjy:

— IIPU pealn3alyuju OBe TEeMaTCKe LeJUHE MoAcTahy yueHuke jaa
NPUMEHE CTEUCHA 3Hama U3 paja ca IporpaMuMa 3a odpaly TekcTa
nporpamMumMa 3a 00pajiy cimKa M ja Tako MPUIIpeMe caipikaj 3a Kpeupa-
C M aJIMHHCUTPHpAE BeO-1IopTala;

— moxactahu ydeHHKe na omabpaHe TeMe MPE3eHTY]y y OOIMKy
BeO-nopraia (Onora...), Ipu OUpamy cajpikaja MHCUCTUPATH HA KPH-
THUYKOM TIPHUCTYIy HH(POPMALKjaMa U HETOBambY €CTETHKE.

VY okBupy Teme PauyHapcTBO M IPYIITBO CKPEHYTH MaXIbY yde-
HUIIMMa Ha JPYIITBEHE MPOMEHE Koje je m3a3Baja MH(opManmuoHa pe-
BOJIyIIMja U Ha MO3UTHBHE poMeHe Kkoje ¢y KT noHene y cBe cermeH-
Te JbYJCKOT )KUBOTA.

Vka3aTy Ha JIeTo oHalamke Ha HHTepHETY (netiquette), MpaBUIIHO
NHCake U M3paKaBame M MPaBHJIa JCNOr MOHAIakha Y KOMYHHKALHjH,

Kao M HAa €THYKa U IpaBHA IHTamba IPUCTYIA caapkajuma (ayTopcka
npasa, unenne). O0jacHUTH 1mojaM coPTBEPCKUX JTUIECHIN U U HHPOP-
MaTUBHO UX yMO3HATH ca Hajyemrhe KOpuImheHuM TUIIOBUMA JTHLICHIIH.
Ob6jacHuTH pa3nuky m3Mely croboguor codtBepa u copTBepa oTBOpE-
HOT KoJla ¥ OecriaTHOT coTBepa.

Pa3BUTH KOJ yHEHHKA CBECT M O ONACHOCTHMA M HEOIXOJAHUM Me-
pama 3aIuTHUTe 3[paBiba OJf IPETepPaHe U HElpPaBUIIHE yrnoTpede pady-
Hapa Kao U 0 NUTambKuMa 0e30eIHOCTU 1 MPHUBATHOCTH HPHINKOM YIIO-
Tpebe ypehaja, HapouuTo y 1aHac HEM30€)KHOM MPEKHOM OKPYKEHY.

ITocebHy maxxmy 0OpaTHUTH Ha MPOOIEMATHKY HOIITOBAHA MPAaB-
HHMX M CTHYKHX HOPMH IpU Kopuiuhewy MHTepHeTa, KPUTHYKOM IIPH-
XBaTamby HHpOpManuja ca Beba, Ha MPOOIEMATHKY AyTOPCKUX ITpaBa
U eTMYKUX HOPMH HpH Kopuiuhewy Tyhux 3By4HHMX M BUJEO 3aluca,
Kao U Ha MOIITOBAE MpaBa Ha MPUBATHOCT 0c00a Koje cy Omiie akTepHu
CHIMJbCHHX MaTrepHjajia U Tpakeme HIXOBUX JO3BOJA 3a 00jaBIbIBa-
me. [IpoauCcKyTOBaTH BayKHA MHTamba 0e30€IHOCTH M MPUBATHOCTH Ha
HHTEPHETY y KOHTEKCTY yIoTpede APyLITBEHUX MPEKa.

Takohe, y OKBHpY OBE TeMaTcKe LEITUHE ITOTPEOHO je ca YICHHUIIH-
Ma OTBOPUTH AMCKYCHjy O T3B. TAMETHUM I'PaJOBUMa, TAYHH]E O COPT-
BEPCKUM CHCTEMHMa KOjH Ha TTAMETaH Ha4YHMH yNPaBJbajy HHPPACTPYK-
TypoM y TpanoBuma. OGjacCHUTH YIOTY, 3Ha4aj U APYIITBEHH YTHIA]
OBHX CO(PTBEPCKUX CHCTEMA Y CalalllbOCTH U OyayhHOCTH.

111 pa3spen

Pajn nakuer riaHupama HacTaBe J1aje ce OPHjEeHTAlMOHH MPea-
JIor Opoja yacosa 1o TemMama.

IIpumena pauynapa y maremarunu (34)

IIpumena pauynapa y pasuum obinactuma (12)

Pauynapcka rpaduka — Hanpenauju xypce (24).

V okupy teme IIpumMeHa pauyHapa y MaTeMaTH4YKHAM H3pady-
HaBambHMa IIPUMEHOM OJroBapajyhux mporpaMcKux okpyxema (Ma-
tlab, Mathematica, Octave, Scilab u ci.) U3BPIIUTH OCHOBHA Marema-
THYKa W3padyHaBamba, MOJEIIOBAKE U CUMYJIALMje, aHAIN3y H 00pany
nojaraka, rpaMuKo INpUKa3MBame pe3yirara ¥ pas3Boj alropurama.
Vro3HaTu y4eHHKE ca THUIIOBHMA I10J[aTaKka, KOHCTaHTaMa WU MPOMEH-
JbUBHMMA, ApPUTMETUYKUM M JIOTHYKHM OIlepaTtopuma, Hapendama u
($yHKIMjaMa, aNropuTMHMa 3a paj] ca HU30BHMa, JMCTaMa M MaTpulia-
Ma. OOjaCHUTH OCHOBHE €JIEMEHTE HyMepHYKe MaTeMaTHKe, aHallH3y
IpeIlKe, HHTEPIIOIALHNjY U alpOKCUMALU]y (YHKIIHja, HYMEPUYKO pe-
HiaBame jeqHaunHa u Meronae Monre Kapio, kao u rpaduuku npukas
KOHTHHYaJIHE U JUCKpeTHe (QyHKIMje IToMohy IBOIMMEH3HOHAIHOT H
TPOJMMEH3NOHAIHOT TpaduKa. Pa3MoTpuTH OCHOBHE KOMOWHATOPHE U
rpadoBcke npodieme, kao 1 MOryhHOCTH 3a HbUXOBO pelllaBabe.

VY oxBupy Ttemarcke uenuHe Ilpmmvena padynapa y pasHuM
00JIacTHMA YIIO3HAaTH yYCHUKE ca Ofa0paHMM TeMmama M3 BeIUTauKe
MHTEJIMIeHIMje ¥ MAIIMHCKOT y4ema (HeypoHCKe Mpexe, (asu Joru-
Ka, TeHEeTCKH allfOpPUTaM M CJl.), aHaju3e nojaraka (eng. data mining),
kpunrorpaduje (anropurmu y Kpunrorpaduju), OHOMEIUIUHCKE HH-
(hopmatuke (00paja noxaraka y OMOIOTHjH U MEIAUIMHN) U KPUTHIHUX
MHQPACTPYKTypHUX cHUCTeMa (IIaMETHO YIpaBJbarkbe HHPPACTPYKTY-
pom). OBa Temarcka neiuHa Tpeda 1a Oyie IperiefHor Karakrepa, a
ICH IIABHU LW je Ja KOJ Y4EHHKa CTBOPH CBECT O BEOMa LIMPOKO]
yIoTpedu pauyHapCcTBa y CBETY Y KOME )KUBHMO.

Bemrrauka ﬂHTeJ]HFeHllI/Ija U MAIIUHCKO yYeme

OO0jacHHUTH TIOjaM BEIITAYKE WHTEIUICHIM]¢ U HABECTH YCIICIIHE
MpUMepe CaBPEeMEHHMX CHUCTEMa BEIITAuKe MHTCIUTCHIUje. YMO3HATH
YYEHHKE ca MOJMOM HEYPOHCKa MpeXka, MOJCINMa HEYPOHCKUX Mpe-
ka, MmoryhHocTiMa npuMene. [lati nperien HeypoHCKHUX Mpeka mpeMa
HavMHY [OBE3MBakba, y OJHOCY Ha IpaBall IpeHoca 1 00pay rnojaraka
Wy 3aBUCHOCTH O]l HAYMHA YYCHha (Ca HaANICAaHNM U HeHAATICIaHUM
yuemeM). O0jaCHUTH HAauMH Pajia HEYPOHCKE MpEKe, CII0jeBe MpeKe U
MOCTYIAK y4YeHa. YIO3HATH YICHUKE ca QIII030(CKUM U €THUKUM TTH-
TamkMa BE3aHNM 3a MOCTOjarh¢ BEIITAYKEe HHTEIIUTCHIIH]C.

O0jacHUTH ITOjaM MEKOT padyyHapcTBa, YeMy CIyKH (a3u JIOTHKa
U mpuHIne ¢as3u jgoruke. HaBecTu mpeaHOCTH HEHOT KopHIIhema y
HEYPOHCKHUM Mpekama, Kao M OOJacTH e Ce MOXKEe KOPUCTUTH (a3u
JIOTHKA.



Yno3Hatu y4eHHKe ca MpoMeHama Koje je JOHeNa MpUMeHa Ma-
LIMHCKOI yuema (peliaBame Kiacu(pHUKalMOHUX IpodieMa, aHanu3a
rojiataka y peajqHoM BpeMeHy u npezaBubame Oyayhux tpennosa). Ha-
BECTH OCHOBHE TEXHHKE MAIIHHCKOI yuewa (cTabnia ojurydnBama, Be-
[ITauKe HEYPOHCKE MPEKe).

Data mining

OO0jacHUTH OCHOBHY CBpXY aHAJM3€ M0/laTaKa Kao MPOHAIAKEHE
CKpUBEHHNX ofHOca Mely mopmanmma, noBehame HUXOBE YHOTPeOIbH-
BOCTH ¥ TpaHC(opMaIHjy y KOpHcHO 3Hame. O0jacHUTH yKpaTKo Koje
cBe obmactu Data Mining o0yxBaTa, Ka0 U KOpake Koje TMoIpasyMeBa
(cakyrsbame mnojparaka, (GuITpUpame MoJaTaka M TpaHcopmalmja,
Kpeupame 1 n300p MozieNa, POLeHa KBAJIUTeTa MOJIENA, KPeupame 13-
BEINITaja, OLCHUBAkE MOJIeNa, NiieMeHTanuja data mining Mozena y
aTUTIKAIN]Y, YIPABhakhe MOJCIIOM).

Kpunrorpaduja u 3amrura nogaraka

Jarn nepuuuuujy kpunrorpaduje, noaeny Ha CHUMETPHUYHE U
acHUMeTpHUYHE KpHIITorpadcke cUCTeMe U JIeJI0BEe CaBPEMEHUX KPHUIITO-
rpadckux cucrema. OOjaCHUTH NMPHMEHY Teopuje OpojeBa y KPHIITO-
rpadguju ¥ HAjTIO3HATHje KPUITOrpadcke CUCTEME ca jaBHUM KJbYUEM.

Buomenunnncka nadpopmaruka

NHpOpMaTHBHO yYeHHKE YIO3HATH ca THIOBUMa Mozela HH(op-
MaIMOHHX IPoIleca y MEJUIHN U ca CTPYKTYPOM aIuTHKaIHja Koje ce
KOPHCTE y MEJIHIMHH Y 3aBUCHOCTH OJ1 y/elia YOBEeKa y KopaluMa Ko-
ju ce mozpasyMeBajy. [lat mperies 0CHOBHUX (DYHKIIH]ja 3PaBCTBEHOT
nH(pOpPMAIMOHOT CHCTEMA.

IIameTHu rpagoBu

Vro3Hary yuaeHHKe HHOOPMATHBHO Ca MCjOM MAMETHHX I'PajioBa
U LIMJbEM OYyBama KUBOTHE CPEANHE KPO3 HCTOBPEMEHH TEXHOJIOLIKA
W JPYIITBEHH Hampenak rpahana jemHor taksor rpama. On ydeHuKa
TPaXUTH Aa y Tpylama, THMCKHU Je(HUHHITY 00IacTH Ha Kojuma o1 Ta-
KaB je/laH HalpeIak Tpebaio OYeKNBaTH U 1a pa3pajie Kopake HHTeTpH-
cama U (hopMHUparba KOHIIENTA TAMETHOT Tpajia.

Ilpu peanmzamuju Teme PayyHapcka rpaguka — HanpeIHUju
Kypc notpedHO je cBe mpuMepe ypaauTH y oarosapajyhem npodecu-
oHaJHOM Tiporpamy (Adobe After Effects) 3a rpaduky WK y HEKOj Of
GecruiaTHUX BEp3Uja OBHX Iporpama.

CBe CHOJpHE JaTOTEKE YBO3UTH Kao KOMIO3uIyje (y BUIIE CII0je-
Ba) 1a Ou ce ciojeBn Memanu 3acedno. [Ipu Tome ypaautu u npumep
YBOXKEH-a CIIOjEBUTE JaTOTeKe y oONHUKY jenHe ciuke. Kypc 3amoderu
JEHOCTaBHUM ITPOJEKTOM y BHJY jelHE KOMIO3HUIIHje KOja c€ CacToju
OJI jeJHOT WITH BUIIIE cJI0jeBa, pacriopehennx y nanemy Composition n'y
naneny Timeline. icnpoOaru Ha ciojeBuMa edexre 3amyhenoctu (Ra-
dial Blur), cenxe (Drop Shadow), edexar n3omrpaama nBmna oojexa-
ta (Color Emboss), xopekiujy 60je (Exposure), cBojctBo Transform.
OO0jacHUTH IPEKOMIIOHOBALE CJI0jeBa MPH IpedalBamy y APYTY KOM-
MO3WIINjY U CBOjCTBO 32 JJO/IaBamke MPOBUAHOCTH ciojy (Opacity), Kao
1 TIOCTaBJbAE CII0jeBa Y CTAaTyC POAUTESHCKOT U mozapeleHor cioja.

OO0jacHUTH jeqHOCTABHY aHUMALMjy TEKCTa, YPaJUTH MO3UIINO-
HUpamke TEKCTa M IPUMEHUTH e()eKTe M3 TOTOBE ITOCTABKE aHUMAIHje
Ha TeKCT. [Ipu aHMMHpamy TeKCTa ypaauTH aHUMallHjy pa3MaKka H3Me-
Dy 3HaKoBa U MoeNIaBambe NPOBUAHOCTH 3HAKOBA. YHOTPeOOM aHMMa-
TOpa TEKCTa aHUMHUPATH Y BPEMEHY CBOjCTBA M0jEJMHAYHNX 3HAKOBA Y
TEKCTYaJTHOM CJIO]Y.

Vpagutu mpuMepe ca LPTakbeM Pa3IndUTHX OOJIHKA: IMPaBOy-
raoHuk (Rectangle), 3a005peHN TpaBOyraoHuk (Rounded Rectangle),
enurnca (Ellipse), maoroyrao (Polygon) u 3Be3na (Star). Ypaautu npu-
MEHy rpajaujeHTHe momyHe ca obnuuuma. [Tomohy anarke Polygon
HaNpaBUTH U JApyre OOJHKE KOjU HE Clajajy y OCHOBHE, IPUMEHHUTH
ethexre yBujama (Twist), moHaBIbamba oOnuka (Repeater) u poTupama
obmnuka (Rotation).

[Toka3zaTu paj ca Mackama ca W3aOpaHUM KOHKPETHHM CIIOjEM.
IpencraButy ciydajeBe Kaja ca ajlaTKoM 3a LPTambe Macka LpTa Kao
[POM3BOJbHA IIyTamka M HpUMEp Kaja ce Macka oipehyje ajsaTkoM 3a
obmuke. YpaauTtu npumep noaaBama cioja 3D cerra.

[pencTaBuTH ajaTke 3a A0AaBabe IPUPOIHOT KpeTama y pacTep-
CKe CIIMKE U BEeKTOPCKy rpaduky (amatke Puppet). Kopucturu anare 3a
neduHucame Tauke 1eGOpPMHUCAHOCTH, 32 O3HAYABAME JICJIOBA CIIUKE
KOje Cy y NMpBOM IUIaHy KOJ IpeKJarnama 00JacTH U anare Koje CIykKe
3a ,,3aMp3aBambe’”’ HEKUX JIeJI0Ba CIUKE. Y OBOM JEy HaealtaH IpuMep
3a BexOy je criryeTa 4oBeKa KOju ce OKJIM3He, maaHe wim kpehe mo ox-
pehenoj moaosu.

OOjacHUTH TIOCTyIaK 3a yKiIamame, yonaxasame 00ja y BHICO
Mareprjanuma Je(UHHUCAmEM MPOBUIHOCTH ofapeheHoj BpemxHOCTH
0oje, ka0 u KopumhemeM alaTKH 3a yKIamame I0jaBe ,,lIPeIUBAmbA
cBerIoCcTH”. YpasuTH joTepuBame Oananca 0oja, 3aMeHy M03aJUHE U
yKIamambe oapeleHor orcera 6oja.

JonaBamem Tpehe oce 0qabpaHOM CI10jy MOKa3aTu CBOjCTBA Kapak-
tepuctidHa 3a 3D ciojeBe. O6jacHNTH yIIOTY ciI0ja KOjU CITy>KH 3 IVIeJia-
we 3D cnoja, kamepe. Ypaautu npumepe 3D moznena kiure u 3D Tekcra,
porauujy objekra, 1o1aBame oxpasza odnuiuma. [TocedHO objacHuTH 10-
JlaBarbe CBETIA, YPAIUTH IIPUMEpPE ca YeTUPH BPCTE JOAATOT CBETIA IIa-
pajielHo, CHOIL, akIeHTyjyhe n amOMjeHTanHO. AHIMHpPATH CBETIIO Ja ce
nojaeJbyje y pasnunuuto Bpeme. Ha crojeBuma ucnpobaru edekre TpaH-
3uLje, 3aMyheHOCTH TTOKPeTa U BpEMEHCKO MOJICIIaBae CII0jeBa.

Koz cBake TeMe 00jaCHUTH JI0J1aBambe 3BYyYHUX M BHJEO JAATOTEKA
Ha II0YETKY, OJICELamhe PaJHOr OpYYja, 3aBIIHy (asy obpage KomIo-
3MLMje U IPUMeHy edeKTa 3a CTHIIN30Bame usriena sunea (Cartoon)
u edexra Brainstorm. Iloka3aTu M3BOXKEHE KOMIIO3HLM]E Y KEJbCHH
(hopmat, n3BOKEHE y Apyre rpaguyke mporpame u'y ¢popmar 3a eO.

INPOI'PAMUPAILE

Mumb u 3apanm

Inb HacraBHOT npeaMeta [Iporpamupase je pa3Boj alnropuram-
CKOT IIPUCTYIIA PelliaBamby MpodiieMa KoJl yUeHHUKa, OBJIaJaBabe TeXHHU-
KaMa [porpaMupama ¥ CTHLAaKka 3Haba O CAaBPEMEHHM IIPOrPAMCKHM
jesuuma.

3ananu HacTtase npeamera [Iporpamupame cy f1a yueHUIN:

— CTEKHY OCHOBHA 3Hama 0 YHYTPAIIK0j OpPraHu3alliju padyHapa
U Ha4MHY M3BpIIaBakba Mporpama;

— OBJI4/1ajy CBUM OCHOBHHMM, aJI1 M HEKUM HAIPEIHUjUM KOHLICTI-
THMa [IPOTPaMUpPamba;

— YHO3Hajy ce ca pasjIMYMTUM IPUCTYIINMA pellaBamy Ipodiiema
HPOTrpaMUPAHEM;

— yHampeze cBoje crnocoOHOCTH 3a Op30, epUKacHO U paroHa-
HO IIPOHAJIAKEHE, CKIAANIITEhEe U NPEHOIeHe NH(POpManja KOpH-
mhemeM padyHapa, Kao U Jia CTEKHY CBECT O IOTPeOU 3a KPUTHYKUM
HPHUCTYIIOM M TIOTPEOU 3a MXKBUBUM aHAIM3UpameM HHpopMmaryja;

— jadajy cnocoOHOCT 3a MPEHU3HO U KOHIIM3HO Ae(PUHUCAE TTPO-
Osema;

— OBJIQJIAjy IIMPOKUM JHMjarla30HOM OCHOBHHX pavdyHapCKHX aj-
rOpUTaMa;

— pasyMejy U NpHMEYjy NPUHLMIE KPEHparmba MOAYJIAPHUX U
J006pO CTPYKTYHPAHUX IIPOrpama;

— caBllaJlajy TEXHUKY Kpenparba aluikalmja ca rpauakuM KopH-
CHUYKHM MHTEp(EjcOM U OCHOBHE NPHHIUIIE BUXOBOT (QYHKIMOHHCA-
wa (mporpamu Bohenu norahajuma);

— YHO3Hajy ce ca TEOPHjOM H3PavyyHJBHBOCTH, IIOjJMOM CIIOXKE-
HOCTH aJIrOpUTamMa M HalpeIHUM aJrOPUTMUMA KOJU PElIaBajy TEIIKe
mnpobieme;

— OBJIaJIajy MPAaBUIIHUM KPEHpambEM, aHAITN30M U TpaHc(opMmanu-
JOM IIPOMEHJEMBHX AEKIAPUCAHUX KA0 CIOKCHHU THIIOBH TT0JaTaKa (HH-
30BH, CTPYKTYype, JIUCTe, cTada).

I pa3pen
(142 yaca nenespHO, 108 yacosa rogumme + 30 yacosa
HacTaBe y OJIOKy)

CAJIPXKAJU TTIPOI'PAMA

1. [lojam u mpuMepH ajiropurama

— Ilojam u mpuMepu anropurama.
— Hauunu onmca anropurama.
— broxoBcko mporpaMupane.



2. OCHOBHM KOHIENTH IPOrPAMCKHX je3MKa U OKPYKemha
3a pa3Boj nporpama

— AJaTke 1 HHTErpHcaHa OKPY)KeHa 3a Pa3Boj nporpama.

— OCHOBHH €JIEMEHTH CHHTAKCe U CEMaHTHKE TIPOLETyPATHHX je3H-
Ka (IIpOMEHJbHBE, KOHCTAHTE, TUTIOBH, U3pa3H, Hapeaoe, HOTIPOrPaMH).

— Wurepdejc nporpama (KJIN u I'KN).

3. OcHOBHHM AJITOPHTMH JIMHHjCKe U pa3rpaHaTe CTPYKType

— MmmnemenTanuja gpopmyina.

— leno6pojua apurmeTHka.

— JeTHOCTAaBHO I'paHabE M JIOTHYKH M3Pa3H.

— CnoxeHo (yraexheHo, XujepapXujcko) TpaHarmbe.

4. OCHOBHHU AJITOPUTMHU HUKJIMYKe CTPYKType

— Jluneapna obpaja cepuja nojaraka (yuutaBambe, HCIHC, CTATH-
ctuke (0poj, 30up, MPOU3BOA, MUHUMYM, MAKCUMYM, ...), QHITpHpame,
NpEeCIINKaBambe, IpeTpara.

— Yruexhene nerspe.

5. leTa/bHU NperJie]] OCHOBHUX THIIOBA NMOAaTaKa (MPOMeH/bUBHX,
KOHCTAHTH, ONIePaTOPa M H3pa3a)

— BpojeBHu THmoBH (CKyn BPEIHOCTH, KOHCTAHTE, OINEPaToOpH,
OubmMoTeuKe (PyHKIH)E).

— KonBep3uje Tumnosa (MMIUTMIMTHA, SKCIUTUIIUTHA).

— Kapakrepcku Tun (KOHCTaHTe, OTiepaTopu, OnbInoTedke QyHK-
nyje).

6. Hu30BH, HHCKe M OCHOBHH AJITOPUTMH 32 Paji ¢a BHMA

— JenHOAMMEH3MOHN HH30BH (aJOKalyja MEMOpHje, WHICKCHU
MIPUCTYTI €IIEMEHTUMA, IPeHOC n3Mel)y moTmporpama).

— Hucke kapakrepa (CTpUHIOBH).

— IlomymaBame 1 aHanM3a capkaja HU30Ba.

— Tpancdopmanuje Hu3oBa (yMeTame U n3balMBame elieMeHara,
(untpupame, COpTUpaALE).

— HusoBu kao penpeseHranyja NoJIMHOMA U BEJIMKHX Opojesa.

— HusoBu kao penpeseHranuja BEKTOpa.

IT paspen
(142 gaca nenespHO, 108 yacopa rogumime + 30 yacoBa
HacTase y OJIOKY)

CAJIPXKAJU ITPOI'PAMA

1. BumenumMeH3M0HU HU30BU, MATPULIC U OCHOBHHU AJITOPUTMH
3a paja ca ibuMa

— Bumenmen3nonn HU30BH (MaTpuie).

— AHanm3a cazipkaja MaTpHLa.

— Tpancdopmanuje Marpua.

— Marpwuiie ka0 MaTeMaTHIKH 00jEKTH.
2. KopucHnyku JepMHUCAHH THIIOBH

— HaOpojuBu THIIOBH, HHTEPBAIHH, CKYIIOBHU THIIOBH.
— CTpYKTYpHHU TUTIOBH, YHU]CKHU THUIIOBH.
— HusoBu n marpune crpykrypa.

3. ¥Yna3 u u3na3s nporpama

— Jlatotexke (TekcTyanHe, OUHApHE).
— ApPrymMeHTH KOMaH/IHE JIHMHH]C.

4. AHa/IM3a aJITOpuTaMa

— AHain3a KOpeKTHOCTH.
— AHann3a IPOCTOPHE U BPEMEHCKE CIIOKEHOCTH.

5. Onure TexHHMKe KOHCTPYKLHje A1r0puTama

— Pexpysuja.
— Ilperpara ca noBpaTkoMm.

— Anroputmu Tpy0e cue.

— I'pam3uBH anroputmy.

— JInHaMU4KO MpOrpaMupame.
— Ilonenu ma Brnanaj.

6. lnnaMH4Ke CTPYKTYpe MOAATAKA U ANCTPAKTHH THIOBH
nojaTaka

— INoka3uBaun U TMHAMHYKA aJTOKAIlKja MCMOPH]E.

— CrpykType nofaraka (CTaTU4KHM M AWHAMUYKM HM3, JIUCTA, Ap-
BO, Xemi-taberna, rpad).

— AICTpakTHHM THUIIOBU mojaraka (CTeK, pell, pel ca MPUOPUTE-
TOM, CKYII, PEYHUK, JUC]YHKTHU CKYIIOBH).

111 pa3zpen
(2 gaca HezespHO, 70 yacoBa roguiIkbe + 30 yacoBa HacTaBe y OJIOKY)

1. I'padoBu u anropurmu 3a paj ca rpagosuma (20 gacosa)

— Iojam u penpesenTanuja rpadosa.

— Obunazax rpada (y 1yOuHY M Y IIHPHHY).

— Tormonomniko copTupame.

— Hajkpahn nyteBu y rpady (lajkcrpun u ®noja-Bapianos an-
TOpHUTaM).

— MunnManHo pasanumyhe JpBo.

2. Aaroputmu Tekcera (10 gacosa)

— [Iponanaxeme noxuucke (rpydom cmiom, Kayr-Mopuc-IIparo-
BuM win bojep-MypoBHM anropuTMOM).

— Perynapau m3pasu u npumMeHa.

— KoHTekcTHO-cnnoOoHe TpamaTHKe W TNpHMEHa. Pekyp3uBHH
CITyCT.

3. I'eomerpujcku anroputmu (10 gacosa)

— IloBpuIHa KOHBEKCHOT U ITPOCTOT MHOTOYTJIA.
— IIpoBepa npunagHOCTH Tauke KOHBEKCHOM MHOTOYTITY.
— KoHBekcHM oMOTa4 cKyTia Tadaka.

4. Anroputmu Teopuje 6pojeBa (10 gacosa)

— Ipourper EykinoB anropuram U npuMeHe.
— TeCTOBH IIPUMATHOCTH.
— PacraBspame Opoja Ha IPOCTE YMHUOLIE U IPHMEHE.

5. Anroputmu HaJ 6uToBHMa (4 yaca)

6. Iperyien oqadpanux cTPYKTypa nojaraka v aJiropuramMa
(16 gacona).

HAYHNH OCTBAPUBAIbA ITPOT'PAMA
I paspen

Pangu naxmer miaHupama HaCTaBe aje ce OPHjeHTAIIMOHU MPe-
Jor Opoja yacoBa 1o TemMama.

[Tojam 1 npumepu anroputama (20 yacosa)

OCHOBHM KOHIIETITH MPOTPaMCKUX je3UKa U OKPYKema 3a pas3Boj
nporpama (10 gacosa)

OCHOBHH JITOPUTMH JIMHH]CKE U pasrpaHare crpykrype (20 gacosa)

OCHOBHHM aJITOPUTMU IUKIIMYKe cTpykType (30 gacosa)

JletasbHU TIperyiel OCHOBHUX THIIOBA IoaTaka (IPOMEHJbHBHUX,
KOHCTaHTH, OIlepaTopa 1 u3pasa) (8 gacosa)

Hu30BH, HUCKE M OCHOBHH aJITOPUTMH 3a paj ca ibuma (20 yacosa)

Ipenpulena cy Tpu JBOYACOBHA MHMCMEHA 3aJaTKa ca jefHOYa-
COBHHUM HCTIpaBKama (9 gacosa).

VY oxBupy HactaBHe TeMe [lojam U mpumepn ajropurama yro-
3HATH YYCHHKE ca He(hOPMAIHHUM IOjMOM TPOLEIYPATHOT aITOPUTMA
(HM3a KOpaKa YMjUM C€ JOCIEIHUM CHpPOBOhemeM peliaBa HEKU Mpo-
Omnem). McTakHyTH 3HA4aj aNropuTMH3aLUje M aNTOPUTAMCKOr HauM-
Ha pa3MHILbaKba Y CABPEMEHOM CBETY. YUEGHHIMMA IPUKA3aTH pa3He



Ha4yMHE 3a OIMCHBAE aJIrTOpUTaMa (TIceyloKo, aujarpame Toka, MIT
Scratch/Blockly nujarpame, mporpamcku jesuk). IloByhm mapanerne,
UCTE jeHOCTaBHE aJTOPUTME OMNHCATH HA pa3He HaYMHE U CKPEHYTH
NaXby Ha Pa3iIMYUT HUBO JIETaJbHOCTH KOjH pa3sHU (HOpMalM3MH 3axX-
TeBajy (00jaCHUTH KOjU Cy TO JeTa/bu KOjH Pa3iHKyjy ICEYIOKO OI
KOZIa Y IPaBOM IPOTPaMCKOM je3HKy). [lojam anropurama npuOIMKUTH
ydeHHIMMa Kpo3 mTo Behu Opoj mpuMepa M3 CBAKOJHEBHOI )KUBOTA,
Ipe CBera ajropurama MO3HATHM yYSHUIMMa U3 MaTeMaruke, (H3u-
Ke ¥ xemuje. MHCHCTHpaTH fa y4eHHIH NPBO KOpPaK-IO-KOpaK CIpo-
BOJIC YHAIIpe]| 3a7aTe aJlfOPUTME M TEK HAKOH TOTa OJ HHX TPAKUTH
Jia TIOCTENEHO CaMU IOYHY Jia OMKCYjy Y MOYETKYy BEOMa jeAHOCTaB-
He anroputMe. Beh nmpuiMkoM npBuX ajaropuTaMa HCTAKHYTH OCHOBHE
KOHIICTITE aJirOPUTMA: TIPOMEHJBUBE, JI0/IeITy, Hapea0e, CEKBEHIIN]aTHO
U3BpIIABabEe HAPEAOH, TPaHAIbE U IETIhE.

VY oxBHpY OBe TeMe yYeHHUKE YIIO3HATH M ca HEKHM OKDPYKEHEeM
3a y4eme NporpamMupama 3aCHOBAHOM Ha BU3YEJHOM (OJIOKOBCKOM)
nporpaMckoM je3uky (Scratch, code.org, Alice, Greenfoot, Karel, Logo,
...). Y OKBHpY TakBOI' OKpYXK€Ha Ca y4CHUIINMA peain3oBaTu oapehen
Opoj eleMeHTapHHX alropurama, MocTeneHo nosehaBajyhm mUX0BY
KOMIUIEKCHOCT, aJI¥ 33/1pyKaBajyhu ce Ha alNropuTMHMa KOjH Ce Y 1aToM
OKpYXKeHy MOTY jeJIHOCTAaBHO MMIUIEMEHTHpaTH (Ha mpumep, Scratch
He mozpkaBa MOTYhHOCT neduHHCambe KIAaCHYHUX (QYHKIHja U Tpeba-
710 61 M30eraBaTu aurOPUTME KOJH CYy TAKBH Ja C€ HCTH OJOKOBHU KOIIH-
pajy u3Mely pasHHX JIMKOBA, IITO jé BEOMa JIOII CTHII IIPOrpaMHpama u
MO’KEe UMaTH JIOII YTHI[A] Ha KACHHje N3yYaBame MPOrpaMupama).

VBecTH ¥ N0jaM aIropuTaMcKe IeKOMITO3HILIM]je Kao MOielie KPyIi-
HHjer Kopaka Ha CUTHH]je U jeJHOCTAaBHHUje MOTKOPAKe.

VY okBupy Teme OCHOBHHM KOHIENTH MPOrPaMCKHUX je3MKa U
OKpY:Kemba 3a pa3Boj MporpamMa ydeHHKe Kpo3 IMpUMepe H3paje jeu-
HOCTAaBHHMjUX IpOrpaMa YIO3HATH Ca IIPOrPaMCKHUM OKpPYXKEHEM H
OCHOBHHM KOHIIENITHMA TIPOrPaMCKOT je3uKa Koju he ce y HacTaBKy u3-
y4aBarH.

VII03HaTH yYEeHUKE ca MPOLECOM KpeHpama KOH30JIHHX arlfKa-
Yja (aruKanyja ca KOMaHIHO-JIMHHAjCKUM uHTepdejcom, KIIN), yun-
TaBambEeM I10jeINHAYHUX OpojeBa ca yila3a U NCIINCOM TeKCTa H OpojeBa
Ha M371a3.

VBecTH MojaM THIIOBA MPOMEHJPHBUX U UXOBE JICKIIapaliyje, 3a-
npxkaBajyhu ce camo Ha Ba OCHOBHA TUTA (IIET00POjHOM THITY, HOIMYT
int 1j. Integer u peamaom Ty double Tj. Real). YBectn mojam uspa-
3a U OCHOBHE apUTMETHUKE oIreparope (MHOXEHe, cadbupame U Ofy-
3UMame U PealHo JeJbehhe, 0K ce LEeI00pOjHO Jesbeme 300r CBOjUX
creUIHOCTU MOXKE OJUIOXKUTH 33 KacHHUje). YBECTH 1ojaM Hapenbe
M KpO3 BEOMa jeZIHOCTaBHE MPOrpamMe ICMOHCTPHPATH OCHOBHE Hape-
Oe (momemny, TpaHame, OCHOBHE MeTJbe). [1ojaM meTsbe, Kao HajTEXHU Of
MOMEHYTHX YBECTH Ha BEOMa jeJIHOCTABHHM IpHMepuMa (Ha mpuMmep,
UCIIICUBAIbE OZIpel)eHOT TEKCTa BHIIIE ITyTa MM HCIIHCHBAE CBUX OpO-
jeBa oz 1 10 n) 1 BEToBy pa3paay OCTABUTH 3a KaCHHUje.

VBectr nojam notnporpama (QyHKIMje, mpoLeaype) U OmucaTu
HUX0BO KopHIhiemhe Ka0 OCHOBHE TEXHHUKE 32 AJITOPUTAMCKY JAEKOMIIO-
3HLH]jY, 100Mjake pasyMJbUBHUJHX MPOrpaMa 1 N30eraBame MOHABIbAbA
TporpaMcKor koza. Jlati mpuMepe GyHKIHja ca mapaMeTpuMa, moBpat-
HOM BpeHomNy U BUIIECTPYKUM ITOBPATHUM BPEAHOCTHMA (pealin30-
BaHUX MPEKO M3JIa3HUX MapameTapa).

VY cnyuajy na ce HACTaBHUK OJUTYyYH 32 KpEeUpame ariuKaiija ca
rpa¢pmukuM kopucHHIKAM uHTepdejcom (I'KH) ox camor moverka, mo-
TpebHO je yueHHuIuMa onucaty a3y au3ajHa uaTepdejca u Qasy mpo-
rpamupama arimKaluje, yBeCTH MoTpeOHe TOjMOBE 00jEKTHO OpHjCH-
THCAHOT Iporpamupama (y HajMamoj MepH, 0e3 mpuye o0 HalpeIHUM
kouuentuma OOII kakBu cy HacnehuBame W momuMopdusam, a Koju
3aIpaBo HHUCY NOTPEOHH Ja OM ce KOPUCTHIIM TOTOBU 00jEKTHH OTped-
HU 3a Kpeupame uHTpedjca), yBecTu mojam norahaja W peaxnuje Ha
norahaje u HaBecTH M ommcarH Hajuemthe xopumthene kontpone. Cee
BpeMe HHCHCTUPATH Ha jaCHO] cerlapaniji OCHOBHE (DYHKIIMOHAIHOCTH
nporpaMa u QyHKIHOHANHOCTH HHTepdejca. LlenTpanne Teme Hacra-
Be TIporpamupama Tpeda aa Oymy KOHLENTH KOjH Cy 3ajeHUYKH 32 CBE
HMIIEpaTUBHE MPOTPAMCKe je3uKe U crora Ou Tpebano n3beraBaTH MH-
CHCTHpame Ha CIeNU(PUIHOCTIMA OHOIHOTEeKe je3UKa HaMemheHe Kpe-
upamy KU (Hema nmorpebe KOPUCTUTH CyBHILE HAIPEIHE KOHTPOJIE,
HXOBa crieluduyHa CBOjCTBA, HUTH crienuduune gorahaje).

Temy kpenpama ammkanuja ca 'KW moryhe je oOpaguti kacHu-
je TOKOM IpBOT paspena, fa 4ak v y ApyroMm wid y tpehem paspeny.
Vkonuko ce ocety noTpeda 3a THM, HACTABHHUIM KOjU HA ITI0OYETKY OIH-
Cyjy ¥ kpeupame arumkanuja ca 'K mMory mocBeTuTH u Maio BUIIe
4acoBa Ha pauyyH OBE YBOJHE TE€Me, JIOK HACTABHUIIU KOjy Ty TeMy OCTa-
BJbajy 3a KACHUj€ MOT'Y YBOAHY TEMY MaJlO CKPAaTUTH.

[IITo ce THYE OKPYXKEHA, YUCHULMMA TIPUKa3aTH MOCTYIAK yHO-
ca/ypehuBama, npeBolema u mokperama nporpama. [Ipu Tom onmcaru
u npeolheme (1ojamM M HaMeHy) ykasdyjyhu ydyeHuIuMa Kpo3 npumepe
Ha Hajuemihe rpeuike Koje ce Mpu TOM HPHjaBIbyjy. YKPATKO ONUCATH U
10jaM 1 HaMeHy MOBE31Bamba, HAYMH YIOTpeOe U rpelike Koje ce Hajue-
mhe nmpujaBipyjy y T0j pasu (HenmepuHUCAHN CUMOOI MM BUILECTPY-
kxu cumbonnm). OnucaTy ¥ mojaM HpOjeKTa M W3rpamy mporpaMa (U3
OKpYKeHa, alu ¥ BaH mera). [Ipukazati yd4eHHIMMa W U3BpIIABAE
HporpaMa Kopak 1o Kopak (ca u 6e3 yjaacka y HOTIpOrpam), W3BpILa-
Bame J0 3ayCTaBHE Tauke M JebaroBame (mpaheme BpeAHOCTH MPo-
MEHJBHBUX) — U3 OKPYKeHa (ako OHO TO JIOIMYIINTA) WM U3 MOCceOHOT
nebarepa.

Jom jemna moryhHOCT je na ce y OKBUpY OBE IVIaBe KOPUCTE OH-
OMMOTeKe CIELHjaTHO MPUIIPEMIbEHE O] CTPaHe HACTABHUKA KOje OMO-
ryhaBajy jelHOCTaBHHjU ¥ MHTEPECAHTHUJH YBOJ Y OCHOBHE KOHIICIITE
mporpamMckor jesuka. [Ipumepn TakBux 6mbmuoTeka cy Ombnmorexa 3a
nprame Hapexbdama 3a moMepame 00jeKTa KOju IpTa Mo eKpaHy (T3B.
Kopmada rpapuka), OHOIMMOTeKa 3a HIeTake podoTa MO JTABUPUHTY
(anp. po6ot Kapein) u canuno. OBaj NpUCTYI CIMYaH je OHOM KOjHU Ce
KOPHUCTH Ha cajTy code.org, Me)yTUM yMecTo OJIIOKOBa TPOrpaMHUpPaLEe
Ce BPIIM Yy KJIACHMYHOM PEaJHOM TEKCTYaJIHOM HPOTrPAMCKOM je3HKY.
HNaxo je y npunnumy moryhe u kopumherme Crenijaan30BaHnX TeKCTY-
QIHHX je3WKa 32 yUere NporpaMupama, lbux He 01 Tpedaro KOpHCTHTH
MIPEeyTo ¥ yYEeHHUKe OM IITO Ipe Tpedato U3JI0KNUTH CHHTAKCH U CeMaH-
THILIM je3uKa KOju he ce KOPUCTUTH TOKOM HacTaBKa Kypca.

Temy OCHOBHH AJTOPUTMH JTHHUjCKe H pa3rpaHaTe CTPYKType
3aM04eTH UMILIEMEHTAIIjOM IIpOorpamMa KOju pelIaBajy 3aaTke mpuMe-
HOM (opMyna u3 Maremaruke Qusuke u xemuje. To cy mporpamu 3a-
CHOBaHM Ha (hopMylama 3a pauyHame TeOMETPHjCKHX Mepa (o0uma, mo-
BpILIMHA, 3aNpeMUHa), GopMyiaMa 3a pauyHame rapamerapa KpeTarmba
(paBHOMEpPHOT ¥ paBHOMEpPHO yOp3aHOr), (opMyrnama 3aCHOBAaHHUX Ha
nporopipjaMa 1 cin4Ho. ITopen npuMeHe rotoBux (Ghopmylna ypaauTu
u oapehenu Opoj mpumepa y Kojuma ce 3axreBa n3Boheme Gpopmyne Ko-
jOM ce O] IaThX IoAaTaka u3padyHaBa HEMO3HATH MojiaTak (Ha puMep,
3a/1aTKe y KOjUMa Ce PelICHe 1001ja I0CTaBIbakbeM U PEIIaBalbeM HEKe
JeHOCTaBHE jeZHAUMHE WM Mamer cucteMa jenHauwHa). [Ipu perna-
Balby OBHX 3ajlaTaKka YBECTH U KOPHUCTUTH €JIEMEHTapHE MaTeMaTHUKe
OoubnroTeuke peanHe GYHKIMjE M KOHCTaHTe (Ha MpUMeEp, KOPEHOBAbE,
CTEIEHOBAbE, aTICOTYTHA BPEAHOCT, KOHCTAHTA T ¥ CIIMYHO).

I'ne rox je To IPUroOgHO yBECTH N KOPUCTHTH NMoMohHe (yHKIHMje
(1a npumep, QyHKIHMjY 32 U3padyyHaBambEe PacTojamba u3Mel)y 1Be Tauke
KOja ce BHIIE IyTa KOPUCTH y OKBUPY (yHKIHMje 3a U3padyHaBakbE 110-
BpIIMHE TPOYIVIA YHje Cy KOOpAHHATE TEMEHA MO3HATE HAa OCHOBY Xe-
poHOBOT 00pacma). AKo je moTpeOHO Ha TeMH (QYHKIHja ce 3aJpKaTh
U MaJIo JyXe M AeTaJbHHje NMPOJUCKYTOBATH CBE PEJICBAHTHE acIEeKTe
(yna3He, n3nasHe U yJaa3HO-M3JIa3HE MapaMeTpe, JOCer Tj. OHOC U3Me-
by nokanHuX ¥ I100aTHUX TPOMEHJBUBHIX U MaHe yroTpede rodamHux
MIPOMEHJBHUBHX, OHOC M3Mel)y QpyHKIHja 1 METOAA U CIIUYHO).

IToceOHy maKmby TMOCBETHTH TEMH LEIOOPOJHOT Jeibemba (oape-
huBama KONMMYHHMKA M OCTaTKa) M NMpHMEHaMma (Ha MpHMep, CBOheme
pa3ioMKa Ha MEIIOBUTH OpOj). AHAIM3UPATH 3a0KPY)KHBAE KOJTUIHH-
Ka HaHWke (Ha mpumep, oapeanTu Hajsehu Opoj maposa Koju ce Mo-
ry ¢opmupata ox garor Opoja ydeHHKa) M HaBUILIE (HA MpUMeEp, Of-
pemuTH HajMamHX OpOj BOXKIU JTUPTOM MOTPEOHHX [1a TIpeBe3e JaTh
Opoj Jpyau ako y U@t ctaje 4 yoBeka). [loceOHO MprKazaTH TEXHUKE
3a0Kpy’KUBaba Ha LIEI00POjHOM, a moceOHO Ha peanHoM Tuy. [Tpuka-
3aTH TEXHUKE MOJYyJIapHEe apUTMETHKE Tj. cabupama, MHOKEHa U Oy~
3uMama OpojeBa Mo J1aToM MOAYITy (MOIY/JIapHH HHBEP3 HU JICJbEH-E MO
MOyIy, Kao HampeaHuje onepanuje He oOpahuBaru cana). [Ipukazatu
aNropuTME 3a paja ca mudpama y AeKaaHOM 3amucy OpojeBa (TpoIH-
(hpeHux, YeTBOpOIM(pPEHNX) — H3/Bajare NU(pe Ha Jartoj MO3MIHjH,
M37IBajare CBUX IM(apa MoyeBuI o1 udpe jeMHUIa, 3aMeHa udpe
Ha JaToj MO3MLKjH, pa3MeHa Ludapa, popmupame Opoja Ha OCHOBY



narux udapa (KacuyaH moJuHOM), popmupame Opoja Ha OCHOBY IH-
(hapa creBa (XopHepoBa mema), popMupame Opoja Ha OCHOBY Iuda-
pa ¢ necHa, cabupame OpojeBa HaTwxX mudpama, ogy3uMame OpojeBa
natux nudpaMa ¥ CIMYHO. YONIUTHTH Ha MO3UIMOHM 3amuc OpojeBa
y MpOM3BOJbHOj OpOjeBHOj OCHOBHU (Ha MPHMeEp, OKTaIHH 3amnuc). [1o-
cebHo obpagutu OpojeBHY OCHOBY 60 (3ammc BpeMeHa U 3aIliC yIJo-
Ba), Ka0 M MemoBuTe OpojeBHe ocHOBe (HIIp. 24, 60, 60, 100 — manu,
carH, MUHYTH, CeKyH/H, MIIHCEKYHAN). [IpHKa3ary alroputMe 3a paj
ca BPEMEHOM M yIJIOBHMa (HIIp. pa3iuka n3mely TpeHyTKa 3aBpIIeT-
Ka U [0YeTKa, cabupame J[Ba yIvia 110 MOAY/Y IIyHOT Kpyra U CIMYHO)
1 To omMohy TeXHHKe KOHBEp3Hje y HajMarby jeJUHHIY U Ha3aj (HIp.
KOHBEP3Hje yIia 33/1aTor y CTENEHUMa, MUHYTHMA U CEKyH/laMa y yrao
3aj1aT caMO y CEeKyHJaMma M Ha3aj), ajlid ¥ JUPEKTHO, IPUMEHOM aliro-
puTama 3a paja Hajx OpojeBMMa 3aJaTHM CBOJUM IM(ppaMa y MO3UIHO-
HOM 3amucy (HIp. cabupame yIioBa cabHpameM CeKyHIH, MUHYTa U
CTEIICHH y3 BPILICHE IPEHOCA Ca MPETXOJHUX MO3HLIH]a).

Nmajyhn y Buxy na cy HajpyOAMMEHTApHHJU MPOTPaMu ca Tpa-
HAaKbEM YBEICHH y CKIIOIY Hperiefa MporpaMcKor je3uka, Kao U Jia ce
IPaHabE Y CICMEHTAPHOM OOJIMKY MOIVIO KOPHCTHUTH U TOKOM H3y4aBa-
ba aJITOpHUTaMa JOMHUHAHTHO JIMHHU]CKE CTPYKTYpE, AeTaJbHHUjU MPeriies]
aITOPUTMa 3aCHOBAaHMX Ha IpaHamy 3alloyeTH MporpamMuMa y KojuMa
ce pesynrar oapelyje Ha OCHOBY BHILIE YCIIOBa, Koje je Hajuemhe mo-
TpeOHO TMoBe3aTH oapel)eHNM JIOTHYKUM oTiepaTopuMa (Ha IIpuMep, Hc-
[HUTATH [a JI1 YHETH OpOjeBHM MOTY MPEJCTaB/baTH CTPAHUIIE TPOyIIa,
Jla JI1 je yHeTa ToJIMHa IIPEeCTyIHa, [a JI1 Cy JBa yHeTa Opoja HCTOr 3Ha-
Ka, J1a JIM JIBe Ta4Ke MPUIaJajy HCTOM KBaJPAHTY U CIMYHO).

OO6jacHUTH cIOKEHO (YrHEeXXheHO) rpaHame U ’Berose Hajuenhe
obmuke. O6jacHUTH TpoOIIeM IpHuIpyKHuBama else. [loceOHO cTakHy-
TH KOHCTPYKLHjy else-if n menHy ymorpeOy. [Ipukazatu npumepe Xu-
jepapxujckor rpaHama (Ha IpUMep, ofpehuBame KBajJpaHTa WIN 0Ce
KOjeM IpuIMaja aaTa Tadka, JUCKycHja Opoja pellema JIMHeapHe WU
KBa/IpaTHE jeHAYMHE HA OCHOBY KoedulMjeHara, cTabiio ouiydnBama
3a oipehiBame HEMo3HaTe KMBOTHELE HA OCHOBY HEKOJIMKO JaTHX Ka-
paKTepUCTHKA U CIIMYHO). [IpHKa3aT rpaHame HA OCHOBY JIHCKPETHE
BPEAHOCTH (Ha NpHUMep, IMe Mecella Ha OCHOBY PeIHOT Opoja) U pea-
nu3alyjy nomohy pazinunTHX Hapendu m obiMka rpaHama. [Ipukasa-
TH TpaHamke Ha OCHOBY NPUMAJHOCTH MHTEpBAINMa peanHe npase (Ha
HPUMEp, OIPEUTH arperaTHO CTame BOAE HA OCHOBY JlaTe TeMIepary-
pe, OLleHy Ha MCIIUTY Ha OCHOBY JaTor Opoja MoeHa, MIKOJICKH yCIex
Ha OCHOBY HIpOCEUYHE oIeHe M cin4uHO). [Ipnkasatn nexcuxorpadcko
nopeherme H-TOPKH BPEIHOCTH (Ha MpPUMeEp, YIOPEIUTH J[Ba BpeMeHa
WIIH IaTyMa, YIIOPEIUTH TAKMU4Yape Ha OCHOBY Opoja IoeHa, a 3aTiM, y
Clly4ajy HepeleHOr pe3y/irara, Ha OCHOBY BpeMEeHa IOTpeOHOr ja 3a-
BpILIC 3aJ1aTKE).

IMTocebHy naxkmy oOpaTHTH Ha Topeljere JBe BPEIHOCTH U Ha
ypehuBame aBe BpEIHOCTH O BEIMYHMHU (Ca ITOCEOHUM HAIIaCKOM Ha
pa3MeHy BpeHOCTH NpoMeHJbiBHX). [Ipukaszatn GyHkImje 3a onpehu-
Bamke MHHUMYyMa U MakCHMyMa jBa Opoja (OuOiroTeuke, ako Mocroje
W py4HO HMIUIeMeHTHpaHe). [Ipukasatu nmpumene oBux ¢QyHKIHja (Ha
npuMep, oapehuBarme peceka U YHHje J[Ba HHTEpBaJia peajiHe IpaBe,
MOBPILIMHE MpeceKa JiBa MPaBOyraoHHKa Yhje Cy CTPaHMIIE MapajeiHe
KOOPJMHATHUM Ocama, MaKCHMyMa TpH Opoja y o0nuky max(max(a, b),
C) U CJIMYHO).

V ckiony u3y4aBarba IpaHarba NPUKA3aTH YYCHUIMMA U YCIOBHH
n3pa3 (aKo TO MPOTPAMCKH je3WK TOIpKaBa) U afeKBaTHE HAauHMHE Hbe-
ToBe ynorpeoe.

VY temu OCHOBHH aJTOPUTMH HUKJIHWYKE CTPYKType NoTpeOHO
j€ YYeHHLMMa yBECTH I0jaM MTepaluje Tj. MOCTylaKa KOju ce HOHa-
BJbajy oapehenu Opoj myTa (pukcupan Opoj myTa MM CBE JOK je HEKH
yCIoB HcnymeH). [la 61 ydeHHIH JaKiie yCBOjHIN OBaj KOHLENT Haj-
00Jbe je y TIOYETKY MPHUKa3aTH ajJroputMe o0paze MalluxX cepHja eie-
MeHata (UKCHpaHe AyKHHE (TPH, 9eTHPHU WX TIeT enemeHara). Ha mo-
YeTKy MpHUKa3aTh aJropuTMe ofpeluBame CTaTHCTHKA TaKBUX CepHja
Opojesa: 301pa, IPOMU3BOJIA, IPOCEKA, MAKCUMyMa U MUHUMYyMa. [Topen
OYMIVICHOT HayMHa ofpehuBama 30mupa enemMeHara GOpMUPABEM CIIO-
JKEHOT M3pa3a MPUKa3aTH U MOCTYITHO H3padyHaBambe 30upa (MHHIH]ja-
JIM3ALHjOM Ha HYIy WJIM Ha MPBH 4IaH CepHje U J0JABAEM jETHOT M0
jenmHor enemeHTa cepuje). Vet NpHHIMI NPUMEHNUTH Ha M3pavyyHaBa-
BE TPOU3BOJIA U HCKOPUCTUTH Kao YBOJ y NPECTaBIbabe aJropurMa

onpehuBama MHHMMyMa M MakCHMyMa Majie cepuje OpojeBa (MHUIIH-
janmmzanuja pesyarara Ha BPEAHOCT MPBOT YIaHa, U 3aTHM UTEPATHBHO
aXypHpame pesynrara ogpehuBameM MUHHMyMa Tj. MAKCHMyMa J0Ta-
JalImer pesyirara u Tekyher wiana cepuje). MakcuMyM ¥ MHHHMYM
cepuje peanu3oBatd U KopumthemeMm QyHKLHje 3a oxpehuBame Mak-
CMMyMa W MHHHUMYMa JIB€ BPEIHOCTH, ajii M 0e3 Tora, kopuihemem
HapenOe rpaHama. JIMCKyTOBATH HPEAHOCTH MUTEPATUBHOI MIPUCTYIA Y
ofHOCY Ha oapehnBame MUHNMyMa/MaKCHMyMa TPH WIN YeTHpH Opoja
yraexheHnM, XujepapXujCKuM rpaHambeM. YKOJIHKO TO je3UK MOfpiKa-
Ba, TpUKa3aTH U OuOIMoTeuKy (QyHKIHMjy 3a oApehuBarme MOMEHYTHX
CTATHCTHKAa MallMX cepuja ejleMeHara. [IpuMepu Maaux cepuja MOry
OuTtu OpojeBH KOjU Ce YyUUTaBajy ca ynasa, allil i uQpe TPOuppeHnx
1 "yeTBOoporH(ppeHnx Opojesa (anropuraM BUXOBOT ofpehuBama obpa-
heH je panumje). [Ipukasatu u 1a ce UCTH AITOPUTMU MOTY CIIPOBOJUTH
U Ha cepujaMa Koje HHCY YHCTO HyMepHuKke Beh ce MOry minm HEeKuM
MPECITNKABABEM CBECTH Ha HYMEPHYKE WIIHM TIOPEAUTH Y OTHOCY HA He-
Ky penanujy mopetka (Ha mpuMep, OAPEIUTH MapaToHLA KOjU je MOo-
CTUrao HajooJbH pe3yarar npeoljermbeM BpeMeHa y CEKYH/Ie MU JICKCH-
korpagckum nopehemem Bpemena). [Ipukasaru n HaunHe onpehnBama
MO3UIIMje MaKCHMaJTHOT/MHHIMAITHOT ejeMeHTa. HakoH mobpor yTBp-
huBama noctynka oxpehuBama CTaTUCTHKA MalUX cepuja, npehu Ha
Behe cepuje u cepuje uWja BelMUMHA HUje yHampen dukcupana. lle-
MOHCTPHpATH HaYMHE FeHEepUCamba TaKBUX cepuja (yuuraBare n Opo-
jeBa ca CTaHJIapIHOT yia3a, yuyuTaBambe OpojeBa CBe JOK ce He yHece
HyJIa, CepHje y3aCTOIHUX NPUPOAHHUX OpojeBa, cepuje eleMeHara apuT-
METHYKOT U FeOMETPHjCKOT HU3a, TIOIYT PABHOMEPHO Pa3MaKHYTHX Ta-
Yaka JJaTor MHTEpBala peajHe mpaBe U cau4HO). [ToceOHO McTakHyTH
onpehuBama cepuje udapa y AeKka HOM 3arucy TPUPOAHOT Opoja (11e-
n06pojanM nessemeM ca 10 cBe 1ok ce 6poj He cBezie Ha Hyy). Hakon
TOTa MPHKA3aTH KaKo Ce aITOPUTMH ofpehuBama CTaTHCTHKA MMILIe-
MEHTHPAjy oMohy MeTIbH.

OOpaauTH aaropuram HpecinkaBama ceprja (Ha mpumep, HCIHu-
cary TabiMIly KBajpara U KOpEeHa MPBHX 7 IPUPOIHUX OpojeBa, Tabe-
JUpaTy peajHy (yHKIH]jy jeqHe MPOMEHIPIBE Ha HEKOM HHTEpBAIY) U
CTAaTHCTHKE TIpeCcInKaHe cepyje (Ha mpuMep, MHTEH3HTET BEKTOpa Kao
CyMy KBaJIpaTa HEroBHX KOMIIOHEHATa, XapMOHH]CKY CPEIHHY cepuje
OpojeBa u CIMYHO).

OO0pagutu anroputaM QUITPHpama cepuje Tj. oapehuBama CBUX
elieMeHaTa ceprje KOj! 3a/[0BOJbaBajy HEKH YCJIOB (Ha IIPUMeEp, OJpEIu-
TH CBE HeNapHe MO3UTUBHE OpojeBe yuuTaHe ca ynasa). Enemente -
TpUpPaHEe CepHje WM MCIMCHBATH (Ha IPUMEp, UCIIHCATH CBE JICJINOLE
Opoja) nim KOMOMHOBATH QUITPHPAEEM ca IpecnKaBameM U oapehu-
BambEeM CTAaTUCTHKA (Ha mpumep, npoHahm 30Mp KBagpara CBUX Hemap-
HUX OUdapa y AeKaJHOM 3alHCy JaToT MPUPOIHOT Opoja miw mpedpoja-
TH cBe Tponudpene 6pojee unju je 30up nudapa gepuB ca k).

Tloce6HO mpuKa3zaTH aJropuTaM JHMHEapHe IpeTpare KOjuM ce
IpOBEpaBa Jia JI y CepHju eleMeHaTa OoCTOjH eJIEMEHT KOjU 3310B0Jba-
Ba JIaTO CBOjCTBO, OJHOCHO, IyaJlHO, JIa JI1 CBH €JIEMEHTH 33/10BOJbaBAjY
JIaTO CBOjCTBO. JIMCKyTOBaTH M BapHjaHTE y KOjIMa Ce TPaKU HajMambu
WM HajBehn eJIeMEHT KOjH 33J0BOJhaBa JAaTO CBOJCTBO WM CE€ TPAXKH
EroBa Nosunuja y cepuju. [loceOHy nmakmy CKpeHyTH YyUEeHHIIMA Ha
MoryhHOCT npekna NeTjbe HAKOH MPOHAaXKEHha TPAXKEHOT eJIEeMeHTa 1
HauyMHE UMIUIEMEHTAIMje TOr NpeKnaa (HapenrooM NpeKua neTsbe, oja-
YarbeM YCJIOBa JIOTHYKOM MPOMEHJBUBOM M CIIMYHO). [IpHKasatu u Kia-
CHYHE aJIFOPUTME KOjU CY 3aCHOBAHM Ha IpeTpasu (HIp. IpoBepa Aa Ju
je JaTa cepuja eleMeHara COpTHpaHa, IpoBepa Jia Jiu je Opoj mpocT Koja
KOMOMHYje IpeTpary HocTojama JeIHOoLa ca MATeMAaTHUKOM TEOPEMOM
KOja Cy)KaBa CKyII JIelTiiiana Koje Tpeba npoBepuTy 3axBasbyjyhu unme-
HUIIY J1a C€ JICTUOIM YBEK jaBJbajy y Mmapy U CIUYHO).

HaxoH o0pajie JHHEapHHX alropurama yBECTH KOHIIENT YTHe-
xkhene nmetsbe. Ha jenHocraBHUM IpuMepnMa pasjacHUTH Besy m3Mely
CIIOJbAIlIbE ¥ YHYTpAIIhe MeTbe (Ha puMep, CBU IBoImppeHn Opoje-
BH C€ MOTY MCIIMCATH TaKo ILITO CIIOJbHA TETJba OPOjU JeCeTHIIe, a YHY-
Tpalllba jeMHUIIE M KOPAK CIOJballibe TeT/he M3BpIIaBa ce TeK Kajaa
ce IeNa yHyTpallba IeTjba U3Bpiin). [IpukasaT KiIacH4He npuMepe
TeHepHucama JBOIMMEH3UOHNX o0jekara (Ha mpuMep, Tabuie MHOXKe-
Ba, LpTexa reoMerpujckux oodmmka xpeupanux ox ASCII kapaxrepa
U CIMYHO). AKO Ce KOPHUCTH TpauiKo OKpYKeHe 100ap MOJIUIOH 3a
BexxOarme yruexl)eHUX MeTIbH je pTambe y3 noMoh kopmada rpaduke.



V neny Jera/bHu mperyie] THNOBA MOAATAKA W3BPILUTH IIpe-
mieq cneunUYHUX JeTajba MPOrpaMCKOT je3UKa KOjU Cy U3 METOIUY-
KHX pa3jiora H30CTaB/bEHH U3 PAaHUjUX TeMa. YBECTH CBE eJIeMEHTapHe
CKaJlapHe THIIOBE Koje M3abpaHH MPOrpaMCcKU je3uK mnompixkasa (Opo-
jeBHE THUIIOBE, KapaKTePCKU THUIl, HAOPOjUBU THII, CKYIIOBHH, MHTEp-
BAJIHM THI U CIMYHO). J[MCKyTOBaTH CKyH BPEIHOCTH KOje C€ MOry
pENpe3eHTOBaTH CBaKMM Ol OBHMX THIIOBA M JETAJBHO C€ OCBPHYTH U
Ha BUXOBY MHTEPHY PElpe3eHTalyjy (HalpaBHTH KOpelalujy ca Ha-
CTaBOM M3 TpeaMmera PauyHapcku cucremu). J[eTasbHO JHCKYTOBATH
3aIiC KOHCTAHTH PasiMYUTUX TUrosa. OIucar oneparope mpuMer -
BE Ha IIOIaTKe OBUX TUIIOBA M JIMCKYTOBATH HUXOBA CBOJCTBA (H-ap-
HOCT, aCOIMjaTUBHOCT, proputet). [ToceOHy maxKiby CKPEeHYTH Ha T10-
jam mpexopadera 1 Ha CUTyalje y KojuMa J0Jia3H J0 npeKopaderma. Y
CKJIOIY HM3JIarama PeajHoOr THIA [0aTaka U3JI0KUTH CIIeHH(DHYHOCTH
3amuca y HOKPETHOM 3ape3y M Kpo3 HpHMepe JeMOHCTPHpPATH Heoue-
KHBaHE Pe3y/ITare U TPELiKe J0 KOjuM Moxe Johu ycie/ HenaKJbUBOr
pyKOBama ca MoJaluMa 3alMCaHuM Y MOKPETHOM 3apesy (Ha Impumep,
UCTaKHYTH npobiieM mopehema jeqHAKOCTH JIBe BPEIHOCTH y TIOKpPET-
HOM 3ape3y, HCTAKHYTH I'yOMTaK TaYHOCTH JI0 KOjer J0J1a31 HaKOH MpH-
MEHE HeKHX Olleparnuja 1 CIMIHO).

VBeCTH I0jaM HMMIUIMIUTHE W EKCIUIMLUTHE KOHBEP3Wje THIIO-
Ba M NPELU3HO HABECTH IPaBUIIa KOHBEP3Hje TUIIOBA y je3UKy KOjU ce
n3yyaBa. HaBecTu mpumepe rpemraka 10 KOjuX MOXe JohM ako ce He
obparn makka Ha KOHBEp3Wje Koje ce MMIUIMIUTHO Bpiue. Hasectn
Hajuemhe cUTyaluje y KojuMa je moTpeOHO mpubehu eKCIUTUIHUTHO]
KOHBEP3HjU TUIIOBA.

VY temu Hu30BH M ajroputmMu 3a paj HaJ HU30BMMAa yBECTU
HU3 Kao THI nozaraka. Kpo3 HEKOJMKO MIyCTpPaTHBHHX IpHUMEpa yBe-
cTH 1oTpedy 3a MEeMOpHCambeM CBHX IOJaTaka HCTOBPEMEHO M HaBe-
CTH 3aJ1aTKe KOjU Ce He MOTY peIInTH 0e3 Hu30Ba, KopuithemeM paHuje
NPUKA3aHUX TEXHHUKA (Ha PUMeEp, UCIHMCATH CBE YYUTaHE Y 00paTHOM
penocneny, onxpeauT Opoj M3HaA MPOCEUHUX eeMeHara cepuje). [Ipu-
Ka3aTH U ynorpeOy HM3a Kao UMIUIEMEHTAINje KOHAYHOT MPecInKaBa-
Bba (Ha mpuMep, HU3 Opojada MPUIMKOM Opojara MojaB/bHUBakba CBHX
KapakTepa y TEKCTY).

Omnucary MexaHu3aM JeKiapaluje HU30Ba W JIeTaJbHO IMPOJIH-
CKyTOBAaTH MEMOpPHjY KOjy HHM30BH 3ay3umajy. PoKycHpaTu ce camo
Ha CTaTHYKH aJolMpaHe HU30Be (Y je3uMa Y KOjiMa Cy CBH HU30BH
JMHAMHUYKH QJIOLMPaHH, pa3MaTpaTh caMo Cily4aj HH30Ba Y KOjuMa je
JMMEH31ja KOHCTaHTHA M [T03HAaTa TOKOM KoMmwianuje). JuckyroBaru
MHJICKCHH MPHCTYI €JIEMEHTHMA U IpoOiIeMe 10 KOjUX JI0JIa3H Kaja ce
NPUCTYIH MH/EKCY BaH JI03BOJHEHOT orcera Hu3a. JIMCKyTOBaTH U Be3y
HH30Ba ca MOTIporpaMuMa (IIPeHOC HU30Ba y MOTIPOrpamMe U HHXOBO
Bpahare 13 HOTIporpaMa, aKo je TO MOAPKAHO je3HKOM).

IIpukasaTi Heke NpHMepe MONyHaBakba W aHAIU3e CajapiKa-
ja HU30Ba (M3pavyyHaBaKE CTATUCTHKA €JIEMEHaTa HU3a, GpUITPUpare
HHU30Ba Tj. M3/[Bajarbe elIeMeHara KOjH 3aJ0B0JbaBajy JaTo CBOjCTBO,
HpecInKaBamba eJIeMeHaTa Hu30Ba u cinyHo). [ToByhu napanene ca an-
ropuTMIMa 00pajie cepuja rmojaraka Koju Cy U3y4aBaHH y OKBHPY TeMe
OCHOBHH aJTOPUTMH LHUKIHYKe cTpyKType. [Tojam Hu3a Moryhe je y
CBOM OCHOBHOM OOJIMKY YBECTH M PaHHje M KOPHCTHUTHU Tra 3a JEMOH-
CTpalujy ajaropuraMa LUUKIMYHE CTPYKTYpe (Ha IpUMeEp, METOJUYKU
IJIelaHo, MHOTO j€ jeTHOCTaBHH]e pa3yMeTH cabupame eleMeHaTa Hu3a
Hero cabupame nndapa 6poja Tj. onpehusame 36upa cepuje Opojesa je
jemHOCTaBHHjE aKo je cepyja 3ajara Kpo3 eJIeMeHTe HH3a, HeTO aKo je
OHa 3a/1aTa Kao cepuja mudapa y AekaaHoM 3anucy Opoja).

IMprikasatu aaroput™e IpeTpare Hu3a — OCBPHYTH CC HA paHH-
je yBezieHy JIMHeapHy NpeTpary, a JIeTaJbHO YBECTH U IIPOJNCKYTOBATH
OuHapHY npeTpary crenuduuHy 3a COpTHpaHe HH30BE.

¥V HacTaBKy ce (oKycHpaTi Ha anropuTMe MOTU(HKALII]E KOjU CY
crieruuuHM 32 HU30Be. ONHCAaTH yMeTame eJeMeHTa Ha JaTy I03H-
LUjy ¥ YKIamamke eIEMEeHTa ca Jare no3uiuje (y3 00aBe3HO OuyBame
pezocesa OCTalINX eJIeMeHara, ainy u 6e3 tora). Omucary U MpUKa3aTy
U yMETamhe U YKJIamkamke MOJHI3a Y3aCTOITHNX eIeMeHaTa.

[IpukasaTu u eneMeHTapHe alropuTMe COPTHPamba HIU30Ba — COP-
THUpamkE CEJICKIMjOM HajMamer eneMeHta (selection sort), coprupame
ymeTameM (insertion sort) u MexypacTo coptupame (bubble sort).

[IpomuckyToBati crenu(pUIHOCTH HHU30BAa KapakTepa (HUCKH,
cTpuHrosa). [Ipukaszatu oneparope n Oubnuoreuke GyHKIH]je 3a paj ca
HHCKaMa.

IToceOHy ma<iby MOCBETUTH M Kopuinherny HH30Ba Kao perpe-
3eHTallHje MaTeMaTHIKUX o0jekara (BeKTOpa, MOJIMHOMA, BEJTMKUX Opo-
jeBa) U MpHKa3aTH arOpUTME 3a Pajl ca Tako JeGrHUCAHUM 00jeKTHMa
(ma mpumep, oxpehuBame 30upa, pa3auKe, MPOU3BOAA, KOITUYHHKA U
OCTaTKa MpH JeJberby MOIMHOMA, H3pauyyHaBambe BPSAHOCTH MOJHHOMA
y JaToj TAQYKH M CIIMYHO). AKO Ce IOKaXe Ja je yUYeHUIUMa MoTpeOHO
BUIILIC BPEMEHa Jla CaBiIajajy eJIeMEeHTapHHUje TeMe, 0OBa 00J1acT Ce MOXKe
TIOMEPUTH U U3JIOKUTH KacHHUje (y APYTOM paspemy).

II paspen

Paju JaKiier raHupama HacTaBe Jaje ce OPUjCHTAlMOHH TIPe/i-
aor 6poja yacosa 110 TeMama.

BuielMMeH3MOHN HU30BH, MaTpPHIle ¥ OCHOBHU QJTOPUTMH 32
pax ca muma (12 gacosa)

Kopucrnukn pedunucanu THHoBH (6 4acoBa)

Vna3 u u3na3 nporpama (8 yacosa)

Amnanusa aiaropurama (6 yacosa)

OmniuTe TeXHUKE KOHCTPYKIHje anropurama (38 qacosa)

JluHaMH4YKe CTPYKTYpPE M0fIaTaKa 1 ariCTPAKTHH TUIIOBH MOJaTaKa
(38 wacosa)

[Ipensubena cy Tpu ABOYacOBHA MHCMEHA 3aJaTKa ca jeaHOYa-
COBHHUM HcrmpaBkama (9 gacosa).

VY okBupy TeMe BuiennMeHn3noHn HU30BH, MAaTPHIlE H OCHOB-
HHU aJTOPHTMM 32 Paji ca lbHUMa YBECTH 110jaM Marpuie (IBOAUMEH-
3MOHOT HHU3a), & OHAAa U MOryhHOCT rpaljera HU30Ba BUIIMX TUMEH3U-
ja. OGjacHUTH aloOKalujy MEMOpHje U JUCKYTOBATH HAYMH CMEIITama
eseMeHata y MmeMopuju. dokycupary ce caMo Ha CTaTHYKH aJloIUpaHe
Matpuiie (y je3uiuMa y KojuMa Cy CBU HU30BH AMHAMUYKH aJOLUPAHH,
pa3marpatu caMo ciy4aj y KojuMa je TMMEH3Hja MaTpHula KOHCTaHTHA
1 TI03HaTa TOKOM KOMHMianuje). MimycTpoBaT ¥ OJHOC BUILIECIUMCH-
3MOHHX HU30BA U MOTHpOrpama (IIpeHoc y MoTnporpam u Bpahame kao
pesyarara paga GyHKLHja).

OnucaTn HayMHE HWTEpaIje KPO3 EIEMEHTE MaTpHUIle WIN Hhe-
HOT ozpeleHOT peNna W HAIIACHTH YIJIOTY yrHexheHHX NEeTJbH y TOMe.
[pukazaTn urepanujy Kpo3 TOPHHM U JIOBH TPOYrao MaTpHie, Kpo3
CHE TIPOM3BOJBHE TPABOYTaoHe 00JIACTH, KPO3 OKOJIHE eIEeMEHTE Jia-
TOT €JIEMEHTa, KPO3 EJIEMEHTE JIaTe BPCTE, eJIEMEHTE JaTe KOJIOHE, KPOo3
eJIEMEHTE Ha IVIaBHOj M Ha CIIOPEIHO] JHjaroHany u ciandHo. Ha Tako
nobujeHe cepuje OpojeBa MPUMEHUTH OCHOBHE QJITOPUTME 3a 00paay
cepuja (cabupame, TpaXemhe MHHUMYyMa, MakcuMyMma, (unrpupame,
IpecinKaBame, MpeTpary U Ciu4Ho). Ha mpumep, oapeauTH HOpMY
MaTrpulle Kao KOpeH u3 30Mpa KBajpara CBUX HCHUX elIeMEHaTa, Ofi-
peauTH Opoj jeAMHHMIIA KOje ce Hasla3e y OKOJIMHHM JaTor rnoJba Heke 0-1
marpuue (6poj 6omOu oko mosba y urpu Minesweeper), IPOBEPUTH Jia
JIM je MaTpHIia FOp-e TPOyraoHa (CaJpKH CBE HyJIe UCIIO/ IVIABHE JTHja-
roHane) ¥ cimuHo. [IpyrKkasaTti cTaTHCTHKE MO BpcTamMa M KoJloHama (Ha
HpUMep, ako Cy 0 BpcTama JiaTe OlieHe YYeHHKa M3 pa3HuX MpeaMeTa
n3pavdyHaTH NPOCEYHE OLICHE CBUX YYCHHKA, IPOCEYHE OLIEHE U3 CBUX
npeaMera ¥ npoHahy ydeHHKa ca HajBHIINM U IPEAMET Ca HajHMKUM
IIPOCEKOM).

Ipukazatn u anroput™me TpaHchopMmanuje caapikaja MaTpulia.
IIpukazatn moctymak peduiekcuje eleMeHara y OJHOCY Ha XOPU30H-
TallHy, BEPTUKAIHY HWJIH JHjarOHaJHY OCY, TPAaHCIIOHOBaEE, pa3Me-
HYy JIB€ BPCTE, pa3MeHy JIB€ KOJIOHE, COPTHPAE BPCTA MIIM KOJIOHA I10
onpeheHoM Kputepujymy (Ha mpuMmep, COPTHpamE OIeHa YYEHUKa 10
TIPOCEKY).

Ha kpajy npukasati 1 yJory MaTpHiia Kao MaTeMaTHUKHX o0jeKa-
ta. [Ipukaszatu usBoheme onepaiyja Haj MaTpuiiaMa (cabupame, oay-
3UMarbe 1 MHOXKCHE MaTpuia). FICTaKHyTH yJIOry MaTpUIa y 3alucy 1
peluaBamy CHCTEMa JIMHEAPHHUX jeJHaYMHA U PHKA3aTH UMILIEMEHTa-
LMjy MOCTYIIKa pellaBama cucreMa (Ha nmpumMep, ['aycoBor) gartux Ma-
TPULIOM M HU30M Koedurmjenara. [Ipukazatu HEKH MOCTyMaK M3pady-
HaBama JACTePMHUHAHTE MaTpHLe (IPBO 3a MaTpUIle TUMEH3Hja 2 u 3, a
3aTUM ¥ OIITH CITy4aj). 3aHHTEPECOBAHUM YUYCHHI[MMA MPHUKa3aTH U
YJIOTY MaTpuIla Kao JHHEapHUX NpeciHKaBamba BEKTOpa U YIOTy Y pa-
4yHapcKoj rpaduiy (Ha MpUMep, MaTpULE POTaluje y PaBHU U y IPo-
CTOpY, MaTpHLe MEepCIeKTHBHUX U MPOjeKTUBHHUX IpECInKaBama HaJl
XOMOTEHHM KOOp/IHHATaMa).



V ckinony teme KopucHuuku neuHuCaHU TUIOBU IIpHUKa3aTu
HauuHe JeduHUCaba HOBHX THIIOBA HA HAuMHE KOje IOJpKaBa oJa-
Opanu mporpamcky jesuk. [Ipukaszatn pax ca HaOpOjUBHM THIOBHMa
U WIyCTPOBATH HUXOBY yHoTpeOy (Ha mpuMep, IpecTaBibabe ycrexa
yueHuKa HaOpojuBMM THUIOM y3 (QYHKIHM]y 3a onpehuBame ycrexa Ha
OCHOBY HH3a OIleHa U (DYHKIM]y KOHBEp3Hje ycIexa y HUCKY pagu Hc-
muca). AKO je3WK TO MOJApiKaBa, MpUKa3aTH Je(UHUCAHE U YIOTpedy
WHTEPBAJHUX U CKYIIOBHHUX THUIIOBAa. AKO HACTaBHHK IPOICHH 3a CXOJI-
HO, HaOpOjUBH, MHTEPBAIHH M CKaJAPHU THIIOBU CE€ MOTY YBECTH U y
IPBOM pa3pely, y CKIOIY pa3MaTpara OCHOBHHX CKaJapaHUX THIIOBA.

TToceOHy nakiby MOCBETUTH CTPYKTYPHHM THIIOBHMA Y je3HILIMMa
KOjU MX TOApXkaBajy (cTpykrypama y jesumuma C, C++ nmm C#, cio-
roBuMa y jesuky Pascal). ¥V jesnmmma koju He MOApIKaBajy TUPEKTHO
CTPYKType, IPHKa3aTH HajOIMKN HAYHH Jla ce OHE 3aMeHe (Ha IpHuMep,
kopuiiheme Ki1aca ca CBHM jaBHUM ToaluMa, 6e3 MeToaa y je3uky Ja-
va u ciandno). Mcrahu pasnuky usmel)y neduHuIiije CTpyKTOpHOT THIIA
u neuHnIrje objexara Tor Tuna. O0jaCHUTH MEMOPH]CKY peau3aln-
Jy CTPYKTYPHHX THIIOBA H FbUXOBY QJIOKALH]jy (HAPOUYUTO aKO CE YMECTO
CTPYKTypa MOpajy KOPHUCTHTH JWHAMHWYKH aJOIHUPAHHM O00jeKTHMA).
JIucKyTOBaTH OJHOC CTPYKTYpa M MOTIpOrpama (IIpeHoc y MoTIporpam
u Bpahame Kao pesynrar pajga nornporpama). llpukasatu npumepe
HporpaMa y Kojuma ce CTpyKType KopucTe (CTPYKType 3a perpes3eHTa-
My pa3ioMKa, KOMIUIEKCHOT Opoja, TauKe y paBHU MIIH IIPOCTOPY, T10-
JlaTaka O y9eHHUKY ¥ CIIHYHO).

V okBupy Teme Yia3 M M3JIa3 NIporpaMa oIucaTu paj ca Jaro-
Tekama. OmnucaTd HAYMH HNPUCTYIA JATOTELH U3 mporpaMa (oTBapame
JIaTOTEKe, 3aTBapame JATOTeKe), yUHTaBame mojaaraka (mojeJuHauvHux
KapakTepa, JHHHUja, OpojeBa) U3 JaToTeKa W YIHC MOoAaTaka y AaToTe-
ke. CKpeHyTH MaXiy Ha pasiuKy u3Mely TEKCTyalHOT W OWHapHOT
NpHUCTyNa AaToTekama. TeKCTyaJ HH NPUCTYI JaToTeKama IPHKa3aTH
neTajbHO, a OuHapHH camo MH(popmatuBHO. CTaHIapIHM yia3, CTaH-
JApIHY U3J1a3 U CTaHJapHU U3J1a3 33 TPELIKe NPUKa3aTH Kao rnocedHe
BPCTE JaToTeKka. Y CKIIOIY OBE TE€ME AETaJbHO JIMCKYTOBAaTH U (opma-
THpame TeKcTa (MCIUC y 10JbY (PUKCHE MIMPUHE, UCIHC ca oxpeheHoM
npenu3HoInhy, OpojeM JermMaa u CIINYHO).

IMpykazary ¥ npUXBaTame apryMeHara KOMaHJHe JIMHUje Iporpa-
Ma M HariacuTu Hajuenhe clieHapHje BUXOBe yrnoTpebe (Ha mpumep,
3aJaBame Omuja mporpamy). Ilpumukom oOpage oBe Teme Harmacaxk
CTaBUTH Ha KoH30uHE arutnkanje ca KJIVM, anm ydeHnmnmMa Harmacu-
TH ¥ J]a apIyYMEHTH KOMaHJHE JINHHje HUCY CHelU(HIHE CaMo 3a IbHX,
Beh ce aprymMeHTH KoMaH/IHe JINHUje MOTY KOPHCTHTH 1 y aluTKaljaMa
ca ['KW. IIpuka3atu u Kako ce apryMeHTH KOMaHJIHe JIMHHMje porpaMa
MOTY TOJIECUTH M KOPHCTUTH Y aKO ce€ Mporpam He nokpehe IUPKETHO
13 KOMaHJIHE JINHKje Beh y OKBHPY HHTETPHCAHOT Pa3BOjHOT OKPYKEHA.

VY okBHpY TeMe AHAJH3a AJrOPUTAMA MMPUKA3ATH CICMEHTAPHE
Ha4YMHE aHAJIN3e KOPEKTHOCTH M aHAJIN3E CII0KEHOCTH aIropuTama.

VY ckilony aHajgM3e KOPEeKTHOCTH IPHKA3aTH 3Ha4yaj TEMEJHHOT U
IITO UCLPITHUjET TECTHPatba IPOrpamMa U IpUKa3aTH Pa3IMIUTE TeXHU-
Ke TecTHpama. Y CKIOMy o0paze oBe TeMe Moryhe je yBecTH M HEKH
paxHM OKBHp 32 TecTrpame (Hip. JUnit y mporpaMmckom je3uky Java).

IMopen TecTupama kKao TEXHHKE NUHAMUYKE BepH(UKanuje mpo-
rpaMa, yuYeHHKe yNO3HAaTH M ca MeToJama CTaTH4Ke BepuduKaiuje u
(dopmanHe aHanu3e KOPEKTHOCTH mporpama. [leduHncaru mojam 3ay-
CTaBJbarba MPOrpama, NaplujaIHe KOPEKTHOCTH M TOTAIHE KOPEKTHO-
cTH (Kao KOMOWHAIMje MPETXOIHA /IBa MojMa). YBECTH TI0jaM TIpemy-
CJIOBA M ITOCTYCIIOBA IpOrpamMa M IerOBHUX pa3sHUX JelioBa (TIpe cBera
notnporpama). Ha mpumep, CKpeHyTH HaKmby Ja Hako MaTeMaTHYKe
(byHKLHje Koje pajie HaJl IPUPOAHUM OpojeBuMa (Ha nmpumep, QyHKIHUja
3a UCITUTUBAGE [ M je Opoj MpOoCT) MpUMajy mapaMeTpe HeKOT LeJo-
OpojHOT THIIA, TTPETYCIOB BUXOBE KOPEKTHOCTH j€ J1a je Aa mpociehe-
HU apryMeHTH Oy/y IpUpOAHU OpojeBH, HeKa cTporo Behu o1 Hyse, a
na (yHKIHje ca paj ca yriIioBUMa y CTEHEHHMa, MHHYTHMA M CEKyHIa-
Ma Kao Mpe/ycioB 3aXTeBajy, a Kao MOCTYCJIOB OCUTIypaBajy aa ce Opoj
MHUHYTa U ceKyHau Kpehe uzmely 0 u 59.

HedopmanHo yBecTr u 1ojaMm MHBapHjaHTe, KA0 JIOTHYKOT YCIIO-
Ba KOjU BXH TOKOM M3BpIlIaBarma oipeheHor jxena mporpama M OCH-
rypaBa HberoBy KOpeKTHOCT. MirycTpoBaru oBaj mojam kpo3 Behu 6poj
npuMepa (Ha IpUMep, WHBapHjaHTa IETJbe KOja BPILIM CTEIICHOBAHE
Opoja X y3aCTOITHUM MHOXKEH-EM N IyTa je TO Ja C€ HAaKOH M3BPLICHHUX

k MHOXema y IpOMEHJBHBO] KOja dyBa pe3yATaT Hala3u K-TH cTerneH
Opoja X, T0K je BpenHocT k Mama WiH jerHaka BpeAHOCTH N, TOK j€ HH-
BapHjaHTa CIIOJEHE METJhE AITOPUTMA COPTUPAba CEIEKIM]OM TO J1a ce
HaKOH HeHMX k M3BpIIaBarma Ha MPBUX K MecTa y HH3Yy Hasa3W HajMa-
BHX k eeMeHara Hy3a U J1a Cy CBH OHU Mel)yCOOHO COpTHpaHH, Kao
Jla ce MYJITHCKYII elleMeHaTa y HU3y Huje NpoMeHHo). [Ipukasaru kako
ce JJOKa3MBabEM Ja j¢ HHBAPUjaHTa HCIYHCHA IIPEe ylacka y HeT/by U
Jla ce OJprKaBa U3BPIIABAKGEM Tella NIETJ/he, HAa OCHOBY IPUHIIHIIA MaTe-
MaTH4Ke MHIYKIHje ocurypasa ja he MHBapHjaHTa OMTH HCIyHEHA U
HAKOH H3JIacKa M3 METJbE, LITO 3aje/IHO ca yCIIOBOM H3JIacKa U3 MET/be
rapaHTyje KOPEeKTHOCT.

VBecTH mojaM MPOCTOPHE W BPEMEHCKE CIOKEHOCTH MpOrpama.
OO6jacHHTH HEOIXOJHOCT ofipehuBama mepdopmaHcu mporpama y pe-
anHuM ycroBuMa. [lojam BpeMeHCKe CIOKEHOCTH MPBO WITyCTPOBATH
MyIITalbeM TpUMepa Pa3IMYUTHX MMIUIEMEHTAaIMja MCTOr Mporpama
1 MepemeM BpeMeHa MOTPEeOHMX Aa ce MporpaM U3BpILIM (Ha Mpumep,
n3padyHaBambe MOCIEAnE TpH Hdpe 30upa IPBUX MITHjApAy IPHPOJI-
HUX OpojeBa KopuIinhieweM MeTJbe WiIH mpuMeHoM [aycoBe dopmye,
npeTpara Hu3a JMHEapHOM W OMHApHOM IpeTparom u cimdHo). O6ja-
CHHUTH KaKO C€ OYEKHMBAHO BpeME M3BpIIaBamka MOXKE MPOILEHUTH Ha
OCHOBY Opoja oreparyja Koje mporpam Tpeba aa U3BpILH 3a yja3 ofpe-
hene numensuje. Ha jeqHOCTaBHMjUM MpUMepHMa MPUKA3aTH KaKo ce
Taj Opoj omepanuja Moxe Tpydo MPOLEHUTH. YBECTH CIOKEHOCT HajTO-
per city4aja i IPOCEUHY CIOKEHOCT aITOPHTMA.

Ipukaszatn yueHnnmma Tabeny Koja I10J] HPETHOCTaBKOM Ja ce
jenHa omeparyja W3BpIIaBa 3a jeJHy HAHOCEKYHIy INpHKasyje BpeMe
MOTPEOHO J]a Cce W3BPIIM MPOTpaM YHjH je yna3 pasaHyuTe TUMEH3Uje
n (Ha mpumep, 3a n=107, ma o 10°), ako 6poj omepauuja ox KUMEH3Uje
ylasa 3aBucu y Buy dyukuuje log,n, n, n-log,n, n*, n*, 2"a n!. Jla 6u
ce cTekao Oosbu ocehaj KOMOMHATOpHE EKCIUIO3Mje Myradyka BpeMeHa
U3pa3UTH y MUHYTHMA, CaTUMa, JJAHNMa, MECELIMMa, TOIMHAMA U CITHY-
Ho. Koprnnthemem oBe Tabene 00jacHUTH Kako YKYITHO BpeMe H3pady-
HaBama Mporpama MpakTH4YHO 3aBUCH CaMO O JIOMHHAHTHOT cabupKa
y (QYHKIHjH KOja OMHUCYyje 3aBUCHOCT Opoja orepanuja o JTUMEH3Hje
npobiiema (Ha nipumep, y GyHkumju n? + 3n + 5, 3a wosne Behe aumen-
3Wje n NPakTHYHO CBE BpeMe OjIa3u Ha n’omepanuja). MimycrpoBaru u
Kako 00MMK (yHKIMje HeYIIOPEANBO BUIIE YTHYE HA BPEME U3BPIIABa-
1ha 3a BEJIMKE yJa3e, Hero KOHCTAHTHH (DaKTOp KOjU Ce jaBJba y3 BOJe-
hu cabupak (ynopeauTu, Ha nipumep, 7 u 10n). OBakBy aHaau3y yno-
TpebuTH Kao 0CcHOBY 3a (HehopmainHo) yBoheme O Horauuje. HaBectn
IpuMepe anropuTama Koje Cy YUYEeHHIHU paHHje CPeTalu, a KOjH UMajy
cnokenoct O(log 1), O(n), O(n?), O(2"). JIMcKyTOBaTH 1ITa CE JeliaBa
ca BPEMEHOM H3BpIlIaBaba JBOCTPYKHM yBehameM qUMeH3Hje yiasa.

Iomro oBa Tema mpencTaB/ba OCHOBY 3a KOHCTPYKIH]y eduka-
CHHX aJrOpUTama, |hEeHO JeTajbHHUje pa3paljuBame je mpeaBul)eHo U To-
KoM o0pajie HapeAHUX TeMa (Ha mpumep, alropurMe cioxenoctu O(n
log n) yaeHHIIMMa ¥Ma CMHCTIa TIPUKA3aTH TOKOM 00pajie TEXHUKE TMO-
JIeNTU | BIIAJA].

O6pany Teme OnmiTe TeXHHKe KOHCTPYKIHUje aaropurama 3a-
MOYETH HperIeioM pexyp3uje Tj. nHaykiuje. Kao morusauujy 3a yBo-
heme TexHUKe peKyp3uje, Ha mpUMep, IPUKa3aTH BeoMa eJIeraHTHO pe-
Kyp3UBHO pelehe mpobiema XaHojcKuX Kyia (Ipe Tora OCUTYpaTH 1a
Cy CBU y4YEHHMIIU UMaJIH IOBOJHHO BPEMEHA Jla pasyMejy MpaBuiia Urpe u
J1a MOKYIIIajy CaMOCTAJIHO J]a KOHCTPYHUIIY HEKH allfOPUTaM PEIlaBaba).

CucreMarcky Iperies peKyp3uje 3amoueTH IPHKa3oM INPHUMH-
TUBHO PEKyp3UBHUX (yHKIHMja HaJ NPUPOIHUM OpojeBuma ((pyHKIHje
y KOjUMa TOCTOjH MPABHJIO M3/1a3a U3 PEKyp3Hje Kaja je BPEAHOCT mapa-
Merpa 0 M y KOjUMa IOCTOjU MPABIIIO PEKYP3UBHOT KOpaKa y KOjeM ce
BPEIHOCT (yHKIIMje 3a MapameTap KOju je clienOeHHK HeKoT Opoja u3pa-
YyHaBa Ha OCHOBY BPEIHOCTH PEKyP3HBHOT MO3MBA Y KOjeM je mapame-
Tap Taj Opoj). [IprkasaTn UMIIIEMEHTAIM]y CTEIIEHOBamba CBol)ereM Ha
MHOXEHhe, MHOJKEIbE CBOleheM Ha cabupame, cabupame CBohemeM Ha
cien0eHNKa, U3padyHaBame (hakTopujena u ciuaHo. [Iprkaszaru u npu-
MHUTHBHO peKyp3uBHe (QyHKIHje 32 00paay HI30Ba ((QyHKIHjE KOje Kao
6a3y KOpHCTe Ipa3aH WIN jeHOWIaH HU3, a KOje Y CKIIONy PEeKyp3UBHOT
KOpaka HH3 pa3jiaxy Ha Npe(UKC HU3a UCHPE] MOCICAHBEr elIeMEHTa
¥ TIOCIIS/IIbU CJIEMEHT, WIH, JIyallHO, Ha MPBU €IEeMEHT M Cy(HKC HU3a
n3a mwera). [Ipukaszaru QyHkImje 3a U3padyyHaBame 30HMpa eneMeHaTa
HM3a, MAaKCUMYMa/MIHUMYyMa, JINHEapHy MpeTpary Husa, GuiTpupame,



npecirKaBamke U cinuHo. Takohe, moryhe je mpukaszatu U peKyp3uBHE
MMIUIEMEHTALH]jC SIEMEHTAPHHUX allfOPUTaMa COPTUpaba KOjHU Cy PaHU-
j€ yJeHHIIMa IPUKA3aH! y UTePaTHBHOM OOJIHKY.

HaxoH NMpUMHTHBHO peKyp3UBHUX (PYHKIIMja MOKa3aTH M CIIOXKE-
HHje obnuke pexyp3uje. [Ipukazatu QyHKIHMje Koje 32 BpeAHOCT Tapa-
MeTpa 7 KOPUCTEe PeKyp3HBHE MO3HMBE 3a IPOU3BOJEHE BPEIHOCT Makhe
on n, yKkipydyjyhu u moryhHOCT mocrojama Beher Opoja peKyp3uBHUAX
nosuBa. [Iprkasati UMIUIEMEHTAIM]y e(pUKaCHOT aITOPUTMa CTEIeHO-
Baba, aHAJIN30M IAPHOCTH EKCIOHEHTa U CBOhemeM BPeIHOCTH 1 Ha
BpenHoct 1/2 (ymecto Ha n-1) y ciiydajy napHor ekcrioneHra. [Ipuka3za-
TH peKyp3uBHY aebunuimjy Eyknunosor anroputma. Ha nomeny pana
ca HU30BHMMa, IPUKA3aTH PEKYP3UBHY MMIUIEMEHTALIM]y 00pTamba HU3a,
MpOBepe J1a JIK je HU3 NaTHHAPOM, OMHAPHE IpeTpare HU3a U CINYHO.

[oromuu mpumepu 3a WIyCTpalHUjy peKyp3uje y ciaydajy Jaa ce
nporpamupajy ammkanuje ca I'KU jecy ¢pakranu (anp. ternux Cujep-
HMHCKOT, L-crcTeMu 1 CInyHo).

IpukasaTu MpUMEHy pPeKyp3Hje Ha H3padyHaBambe eleMeHara pe-
KypEHTHO 33/IaTHX HU30Ba YKJbY4yjyhu u OuOOHA4YHMjEeB HU3 U PEKYp-
3ujy ®@ubonaunjeBor THIA U TUCKYyTOBATH MpobiIeMe KOoju HacTajy 360r
npexianajyhux nmornpo6iema, OXHOCHO BpLICHA MCTUX PEKYP3UBHHX
no3uBa BuIlle MMyTa. HaroBecTuTn na ce TH MpoliieMu periaBajy Iu-
HAMMYKUM HpOTrpaMUpameM (MEMOM3ALUjoM, OAHOCHO AMHAMUYKHM
mporpaMupameM HaBuie) U 1a he Tome 6utn nocsehena mocedHa Ha-
CTaBHA TeMa.

VYueHnyMa npuKa3aTtH MeXaHu3aM peaii3alije peKyp3uje KopH-
mrhemeM CHCTEMCKOT CTeKa (TP 4eMy je BaXKHO OCHI'YpaTH Jia y4eHHU-
M pa3yMejy Jia ce peaim3aluja no3usa GpyHKIHja BPIIN IPEKO CTeKa 1
BaH KOHTEKCTa peKyp3uje). [TaxIbHBO aHAIU3UPATH MIPEJHOCTH U MaHEe
PEKYP3MBHHUX y OJHOCY Ha MTEpaTHBHA peliema. J[MCKyTOBaTH Bpe-
MEHCKY M IPOCTOPHY CIIOXKEHOCT PAa3IMYUTHX PEKYPEHTHHX peliemha 1
CKPEHYTH MaXKkby YUSHHUIIMMA Ha IpoOieM Behie MEMOpPHjCKe CI0KEHO-
CTH J10 KOje MOXKe iohu 300T MHTEH3UBHOT HAarOMHJIaBalha CTEK OKBHPA
1 10 mpobieMa mpekopadema cTeka. Ca Ipyre cTpaHe HCTAaKHYTH je-
3rPOBUTOCT U Pa3yMJBHBOCT PEKyp3UBHUX JieQUHULIH]A.

JluckyToBaT MOTYhHHOCT CHCTEMAaTCKOT YKJamama PeKyp3uje.
CKpeHyTH IaXby Ha I0jaM pertHe peKyp3uje H 00jaCHUTH HaYHHE Hhe-
HE eIMMHUHaLuje, Tj. npeBoherma PermHO-pPeKyp3UBHUX Y HTEPATUBHE
neduHUIHje.

ToxoM pa3pajie OBe TeMe O] YYCHHKA 3aXTeBaTH M Ja MHIIY CBO-
je pexyp3uBHEe (yHKIH]je, alli U J1a KOPAK-TI0-KOpaK IIPHKa3yjy Kako ce
M3BpIIABAjy 33]aTe PEeKyp3UBHE ICHUHHUIH]C.

[TpuponHa nmpuMeHa pekyp3uje JexkH y aJropuTMHMa CHCTeMaT-
cKe eHyMepanuje ¥ mperpare ca moBparkoMm (et backtracking).
ITpuka3aTn MpUMEHY CHCTEMATCcKe CHyMepaluje Ha Ipo0ieM IeHepH-
cama CBHX IMOJCKYIIOBa JaTOT CKyIld, CBHX BapHjallija ca MOHaBJba-
IEM, HCIINCA HCTUHUTOCHE TAOJHUIIe 1aTe MCKa3He GopMyIIe U CIUIHO.
INperpary ca noBpaTkoM, Ha IIPUMeEp, WIIyCTPOBATH Ha podiemy 8 na-
Ma, peliaBaby MarndyHUX KBaJApara, JJATHHCKUX KBaapaTa U CyIOKY 3a-
TOHETKE, MPOHAJIACKy 00MIIacKa IIaXOBCKe Tabyie CKaKkayeM M CIIMYHO.

JleduHuncaru anroputMe 3aCHOBaHE Ha rpy0oj cuim (eHr. brute
force) xao alropuTMe KOjU y MPETPas3n 3a pelleeM IIPOBEepaBajy CBE
MOryhHOCTH ¥ HaIIaCHTH KaKO Cy CHCTEMaTCKa MCLPITHA eHyMepaluja
¥l TIpeTpara ca MOoBpaTKOM THITMYHU IPHMEpH ajropurama rpyoe cuie.
HaBectu u jeqHOCTaBHHje MpHUMepe alropurama rpyoe cuie ca Koju-
Ma Cy ce yUYCHHMIIM U paHHje cpeTaiu (Ha mpuMep, JHHeapHa mpeTpara
HH3a, HAWBHA IIpeTpara NoJHHUCKe U cIudHO). O0jacHUTH Y KOJUM CH-
TyalpjamMa ¥Ma CMHCJIa KOPUCTUTH TIPHCTYI 3aCHOBaH Ha Ipy0oj cH-
JIM: KaJa je jeIHOCTaBHOCT MMIUIEMEHTAIje BaKHHja o7l Op3MHe, Ka-
J1a 0Ka3 KOPEKTHOCTH ajaropurMa tpeba aa Oyae ITo jeHOCTaBHHUjU
(Ha mpuMep, Kaja ce pauyyHap KOPUCTH 3a J0Ka3 MaTeMaTH4Ke TeOpEeMe
WITH KaJ1a QJITOPUTaM CITYXKH CaMo 3a MPOBEPY TAYHOCTH WITH KBAJIUTETa
JPYTOT aIrOPUTMA W XSyPHCTHKE) M CIIHIHO.

Jebunucary Kiacy rpaM3HBUX aJIropHTaMa Kao ajropurama 3a
pelaBame ONTUMHU3ALMOHUX MPoOiIeMa KOju y CBaKOM Kopaky Oupajy
JIOKAJTHO ONTHMAJIHO pelliekhe y by Aa he ce Ha Taj HAYMH HA Kpajy
Johu U 10 06aNHO ONTUMANHOT peliema. Kpo3 nmpumepe CKpeHyTH
NaXiky Ha MHOIITBO CHUTYyaIlMja y KOjEMa rpaM3HBa CTpaTeruja He J0-
BOJIY JI0 ONITHMAJIHOT pelierha pobiieMa (1a 4ak y HeKHM CilydajeBHMa
MOJKE Jla BpaTh W HajJolIuje peuiehe). Mnak, HCTakHyTH J1a ce YaK U

YIPKOC IPOHANIAKEHY CyOONTHMAIHHUX PELICHA, Y HEKUM CHTYyallHja-
Ma TPaM3UBH aJITOPUTMHU MOTY KOPUCTHTH Kao XEypPHUCTHKE KOje Ce jea-
HOCTAaBHO MOTY MMIUIEMEHTHPATH ¥ KOje 1ajy PeJIaTUBHO KBAJMTETHA
pemrema. O0jacCHUTH Kako IIPUMEHa TpaM3MBHX allrOpUTaMa 3axTeBa Jia
npo0ieM MMa CBOjCTBO ONTHMAJHE MOACTPYKTYpe (ONTHMAIHO pele-
e MpodieMa ce KOHCTPYHIIE OJ ONITUMATHHX Pellea MoTIpodiema).
Hagectn nmpumepe npobiiema Koju UMajy TO CBOjCTBO (Ha IMPHUMEp, aKO
Hajkpahn myt ox Huma mo Hoeor Cama mponasu kpo3 Kparyjesar u
beorpan, onna Hajkpahu myt ox Kparyjesua no Hosor Cana mopa Tta-
kohe mpohu kpo3 beorpan) u nmpobiema koje TO CBOjCTBO HeMajy (ako
HajjepTuHMja ayToOycka Be3a on Huma no CyGortmue moapasyme-
Ba caMo Tpecename y beorpany, 1ok HajjeTrHMja Be3a on beorpana
1o Cyborune Moxe a ykipydu npecenamse y Hosom Cany, jep nena
KapTe ca IpecelameM He Mopa ja Oyne yBek 30up IieHa MojeanHad-
HHUX BOXHH). MICTAKHYTH M Kako CBOjCTBO ONTHMAJIHE MOACTPYKTYpe
He rapaHTyje MOryhHOCT mpUMeHe TpaM3HUBOT MpUcTyIa, Beh je y MHO-
THM CJIy4ajeBUMa MOTPeOHO KOPUCTHTH UCLPIHHU]Y mpeTpary (00M4HO
3aCHOBaHY Ha JMHAMHYKOM Iporpamupamy). HaBectu mpumepe rpam-
3MBUIX pellera KOju JIoBoje 10 onTuMyma. Ha mpumep, ommcaru npo-
0JeM TpoHaJaXemha HajIIMper MOJACKyNa Henpekianajyhux akTHBHO-
CTH 3a J]aTH CKYIl aKTMBHOCTH KOjUMa CE 3Ha I0YeTaK M Kpaj, OIHcaTh
npo0ieM ynapuBarma JIBe LIaXOBCKE EKHIIe Tako Ja eKuna jaomMalinHa
MOXe Jla ocTBapu HajBehu Opoj modena, onmcarn XadhMaHOBO KOAUpPA-
e M KOHCTPYKIHjy XadMaHOBOT cTabia, BApHjaHTy IpodiieMa paHIa
y KOjOj MOTY Jia C€ y3MMajy JICJIOBH POU3BO/A, MPOHAIAKCHHEC HajBe-
he noBpIMHE TP Kpyra ymucaHa y TpOyrao M ClIMYHO. TeMu rpam-
3MBUX alropHTama ce BpahaTu u KacHHUje (Ha mpuMep, KOI n3ydaBama
Jajkerpunor, [TpumoBor u KpackanoBor anroputma UCTaKyHYTH HbH-
XOBY TPaM3HBY IIPHPOLY).

IIpmmkoM mn3narama TEeXHWKE AWHAMHYKOT MPOrpamMupama
CKPEHyTH Maxiy Ha mpobieM npexiamnajyhux nornpobiema. Kiacu-
YaH TpHMep 3a TO je peKyp3uBHa nedununuja OudbonaunjeBe GyHK-
uyje. JlepuHucaTn qTUHAMHYKO IPOTpaMHUPaE Ka0 TEXHUKY Y KOjoj ce
KOpHCTH MTOMONHA CTPYKTypa Tojaraka (Hajuemrhe HH3 WA MaTpPHUIIA)
3a MEMOpHCALE BPEIHOCTHU pellea ofpeheHnx noTmpoodiaema. YBecTH
TEXHHKY MEMOM3alHje Kao JMHAMUYKO IPOrPaMHUpPabe 0103r0 HAHIIKE,
U TEXHUKY KJIACHYHOI JMHAMHYKOT IPOrpaMHparba OJ03/10 HaBHIIE.
Vkazar 3Hauaj AMHAMUYKOT MPOrpaMHparba y pellaBamby ONTHMH3a-
LMOHKX MPOOJIEMa M UCTAKHYTH BAKHOCT I0CTOjarba ONTUMAITHE IO/~
CTpyKType mpobiieMa y ToM cirydajy. [ToByhu mapaneny ca rpam3suBum
npuctynom. [Topex dubonaunjeBor HuU3a, NMpUKa3aTH, HA IPUMEp, U
peuiema npobiema npoHaIaxemha HajMamer Opoja HOBYAHHUIIA TIOTPEO-
HMX Jla Ce IUIAaTH JaTH M3HOC, MPOHAIAXKEeHha MAaKCHUMAIIHOT 30upa 1o-
Jba y MaTPHUIIM KOjU C€ MOKE TIOCTHNH OOMIIACKOM M3 TOPH-ET JIEBOT 10
JIOEBET IECHOT yIiIa y KOjeM Ce y CBaKOM KOpaKy Iperia3d Ha CyCcemHO
0JbE JI0JIE WIIN JIECHO O] TPEHYTHOT, IIPOHaJIa)Kemha HajIyKer 3ajel-
HHUYKOT [IO/IHK32 JIBa HK3a, IPOHANIAKEHA MTOJHU3a Y3aCTOITHHUX elieMe-
Hara 4YMju je 30Mp MakcUMalaH, poHalaxema Hajayxer Heonaaajyher
MOJJHM3A IATOT HU3a, U3padyHaBama JleBeHmTajHoBor (edit) pacrojama
JIBE HHCKe, MPOOJIeM paHIla, MpoHallaKekha 3arpaljuBama (acolmjaTuB-
HOCTH) TIpH MHOXKEIbY CepHje MaTpHIa Tako Ja je yKynaH Opoj onepa-
[Mja y u3padyHaBamy NPOU3BOJA MUHMMaJaH M cinuHO. Kpo3 Heko-
JIMKO IpHMepa MPHKa3aTH Kako Ce YyBameM JOaTHHX HH(popMmarmja
omoryhaBa peKOHCTpPYKIIHja pellieha HAKOH MPOHATAKeHha BPEAHOCTH
OITHUMAITHOT peliera. J[UCKyTOBaTH MEMOPH]CKY U TIPOCTOPHY CIIOXKE-
HOCT CBUX KOHCTPYHCAHUX aJITOpUTaMa.

VYueHunuma 1okazaTtu TEXHUKY MOAEIN Ma BJIAaJaj U UCTAKHYTH
npenHocT eukacHor cBohema mpobieMa Ha pellaBame JBa MOTIPO-
OneMa IBOCTPYKO Mambe AUMEH3Hje HEKO jeTHOT MOTIpobnemMa TUMEH-
3uje 3a jenaH Mambe. Mickazarti MacTep-TeopeMy M YUCHHUIIMA JIaTH He-
HO HeopMaITHO 00pa3IoKemne (IOTIYHO (opMaaH J0Ka3 MOKe OUTH
MOKa3aH Haj3anHTepeCOBaHUjUM yueHHIIMa). [Iprka3ary Haj3HAYajHU-
je mpuMepe aJiropuTaMa 3aCHOBAaHHX Ha NPHHIMITY MOZCNH Na BIajaj,
KOjU Cy 3HauajHU Kako 3a MpHKa3 OBe TEXHHKE, TAKO U caMH 3a cede.
TIpukasatu y OBOM CBETJIy ajropuTaM OMHApHE Hperpare Hu3a (YaK u
aKo je paHHje YBE/ICH caM 3a ceOe) U M3BECTH Ja B¢ FBeroBa BPEMEHCKA
CJIOKEHOCT Jorapuramcka. [Ipukasaru anropuram coptupama 00jean-
waBameM (MergeSort) u anropuram Op3or coptupama (QuickSort).
H3BeCTH BUXOBY CII0KEHOCT HAjTOpET ClIydaja U IPOCEUHY CIIOKEHOCT.



MHcucTupary Ha TOME J1a OCHM BpEeMEHa MOTPEOHOT 3a pelliaBambe Ma-
BHX TOTIpoOiIeMa, BpeMe MOTPEeOHO 3a IPUIIPEMY PEKYP3UBHHUX MO3H-
Ba OJTHOCHO 3a 00pajy pe3yiTara HakOH PEKyp3HBHOI I103MBa CME Jia
Oyzie HajBUILC JHHEAPHO (1a Ou ce ocTBapuio yKymHo Bpeme O(n log
n)). Y TOM CBeTIIy NPHKA3aTH HEKOJIMKO PAa3IMYUTHX alropuTama map-
THLHOHKCAaka PHIMKOM MPUIpeMe 3a Op30 copTupame. JIuckyroBaTn
W Ha4YMHE n300pa MUBOTHPajyhier eneMeHTa U MoCIle/ e T¢ OUIyKe Ha
CJIOKEHOCT Hajroper ciydaja Op3or coprupama. [Ipukasarn moxudu-
Karuje uaeja Op3or copTHpama Ha pellaBame APYrHx mpobdiema (Ha
pUMep, NPOHATAKEHE MeIHjaHe HU3a, IPOHAIAKEHEe k-TOT MO BeJU-
YUHU eJeMeHTa y Hu3y). IIpuKaszaTti u mpuMeHe TeXHHKe MOJEIH Tia
BJaJaj M Ha pellaBame mpobiemMa U3 Ipyrux AomeHa. [loromnu mpo-
OneMu MOTy OWTH TPOHANIAXKEH-¢ HajONIDKET mapa Tadyaka Mely matum
Taykama y paBHH, oipehuBame KOHTYpe KOjy HOKpHBA CKYII IPaBOyrao-
HIKa, MHOXCHbE J1Ba Besnka Opoja KaparcyGunum anropurmom, [ltpa-
CCHOB AITOPUTaM 3a MHOXEHe MaTpuIa, op3a Pypujeosa Tpancdop-
manja (FFT) 1 mpumeHa Ha MHOXKEH€ TIOTMHOMA, MTApaJIeTHO Opojame
OHWTOBA ¥ CIIMYHO.

VBox y TeMy JIMHAMHYKe CTPYKType M aNCTPAKTHH THIIOBH
MojiaTaKa 3aro4yeTH JeTaJbHUjUM MIPErieJOM OpraHu3aluje MeMopHje,
ajzipeca ¥ MokaszuBaya. YBeCTH U 00jaCHUTH CerMeHTe MeMopHje (CTek,
XHII, CETMEHT IOJaTaKa, CETMEHT Kofa). Y je3uIMa y KOjUMa je TO
npumepero (Ha mpumep, C u C++) yBectu Be3y naMmel)y mokasuBada u
HHM30Ba U MOKa3MBAYKy apUTMETHKY. Y je3ulMMa y KOjuMa [OKa3HBadn
HUCY CKCILTHIIMTHO BUJbUBH (Ha mpumep, Java, C#) objacHUTH 1a cy
pedepeHTHH THIOBH IOJaTaKa y mporpamy HpeIcTaB/beHH ITOKa3HBa-
yuma (Ha npumep, int[] arr; y jesuky C# unu Random rnd; y jesuky Ja-
va Cy 3ampaBo caMo ajapece o0jeKkaTa KOju ce alouupajy THHAMUYKA U
KOjH ce Hallase Ha Xumy). JIMCKyTOBaTH BeOoMa JIeTalbHO TIPEHOC Mojia-
Taka y QyHKIH]jy (IIpEHOC MPEKO MOKa3uBaya, NPEHOC MPeKo pedepeH-
1e, MPeHOC ped)epeHTHHX THUIIOBA M CIMYHO) M Bpahame mojaraka u3
¢yukumje. CBe BpeMe JujarpamMuMa WIyCTPOBATH CapiKaj MEMOpHje.
JleTasbHO 00jacHUTH TIOjaM AWHAMUYKE aJOKalHje MEMOpHUje U Pasiu-
Ky u3Mel)y IMHaMHUYKH U CTaTHYKH aJlOLMPaHuX rojaraka. Yak u kajia
je3MK ToceIyje CaKkyIbad OTHaaaka CKPEHYTH Xy Ha OTACHOCT He-
KOHTPOJIHCAHE aJoKalrje MeMopHje (Hajuerhu npruMep je HermoTpeOHa
CTaJHa aJoKallfja jeJHOT Te MCTOT HU3a WK 00jeKkTa yHyTap MHeTibe)
Y yKa3aTd Ha TO J1a MOCTOj€ je3HLHM y KOjuMa je mporpamep QyXaH Ja
EKCTUTUIUTHO OCIO00IH CBY MEMOPH]Y KOjy j€ IWHAMUYKH aJIONUPAO0.

Tperien AMHAMUYKHX CTPYKTYpa HOJaTaka 3alo4eT JMHAMUY-
KHM HH30BHMa M MaTpHIlamMa yHja ce BEJHYHMHA IO MOTPeOU Mema
kopumhemeM peanokanuje (YuMe ce ocTBapyje (GpyHKIMOHAIHOCT KO-
NIeKIrja KakBe cy vector y jesuky C++ mnu ArrayList y jesuky Java).

VYBecTH 3aTHM TOjaM yJIaH4YaHe Tj. MoBe3aHe Jucte. Jluckyro-
BaTH MPEJHOCTH U MaHEe OBAKO OPraHW30BaHE KOJCKIMjE y OIHOCY Ha
CTaTHYKe W JMHAMHYKE HU30Be. JIMCKyTOBAaTH pacrope]| eieMeHara
y MEMOPH]jH U MOpEJ CTAHAApIHOT HAYMHA TJIE Ce y3 MOJIaTKe 4yBajy
MeMopHjcKe aapece (II0Ka3UBaYM) NOMEHYTH U MOTYhHOCT MMILJIEMEH-
Tanyje moMohy HU3a y KOjeM Ce HaKOH CBAaKOT TOJaTKa 4yBa MHIEKC
HapeHOT MoaTaKa y CKIJIOIY TOT Hu3a. JIMCKyTOBAaTH BapHjaHTE jeIHO-
CTPYKO IOBE3aHe JIUCTE, IBOCTPYKO MOBE3aHE JIMCTE U KPY)KHE JIUCTE.
VBecTH omepanuje ymerama eleMEHTa Ha IOYeTak JIMCTe, yMeTama
eNeMeHTa Ha Kpaj JIMCTe, UTepalujy Kpo3 eJIeMeHTe JIHCTe, Opucame
€JIEMECHTA Ca I0YeTKa WM Kpaja JIMcTe, M CIM4HO. Pasmarparu u pe-
Kyp3MBHE M HTEpPAaTUBHE MMIUIEMEHTalWje. Pa3marparty BapujaHTe y
KOjHMa je TO3HAT CaMo MOYeTaK U y KOjuMa Cy IO3HATH M II0YCTaK U
Kpaj Jucre. YIOPEANTH CIOKEHOCT CBUX OBHX Ollepanuja M yrnope-
JIUTH UX ca CIOKEHOIIhy MCTUX omepalyja Kojx AUHAMHYKHX HH30Ba.
dyHKuMje 3a paj ca JMCTaMa PeallM30BaTH M MTEPATUBHO M PEKyp-
3uBHO. CKpEeHYTH yUYCHUIMMA MMaX’BY Ja je y QyHKIHjaMa Koje MOTy
Jla MPOMEHE IoYeTaK JIUCTE, Taj MOYeTaK HEONMXOAHO MM TPEHETH I0
pedepennn mwim o6e30exuTn na QyHKIMja BpaTH HOBH IIOYETAK, a Aa
Ce HaKOH MO3MBa BPEAHOCT MOYETKA aKypHpa. JIUCKyTOBAaTH COTHPaHEe
JIICTE U YMETAaIbe eIEMEHTa Ha CBOj€ MECTO Y COPTUPAHO] JIUCTHU. YIIO-
PEANTH OBO Ca PaHUje M3JI0KEHUM aITOPUTMOM COPTHPAbA YMETAHEM.
VBectu 1 00jeMbaBamke J[BE COpTHpaHe jucte y Tpehy u ynopeautu
ca paHHje M3JI0KCHHM alTOPUTMOM COPTHpPaba 00jeANbaBaAbEM.

Hakon Tora mpehu Ha pasmarpame OmHapHuX apsera. Jledu-
HHCaTH OCHOBHE T0jMOBE (UBOp, JIUCT, KOpeH UTA.). Onucati pasHe

ynoTrpebe APBONMKUX (XHjEPapXHUjCKHX) CTPYKTypa Yy padyHapCTBY.
JIMCKyTOBaTH JPBOJIMKY PENPE3CHTALN]y H3pa3a (CHHTAKCTHYKA JpBe-
Ta), IPBOJIUKY PENpe3eHTalnjy TUpekTopujyma ((hacuukin) y OKBUPY
cucTeMa Jlatoteka M ciauyHo. JleduHucaTn pa3He HauMHe oOMiacka
OMHApHOT JpBETa, 10 MIMPUHU U 10 ayouHu (mpeducHo Tj. preorder,
nHpukcHO Tj. inorder u nmocrdukcHo Tj. postorder). Mmycrposarn o6u-
JIa3aK U Ha TIpUMeEpy JpBeTa U3pasa U yKa3aTu Ha 3Hadyaj MpepUKCHOT U
MOCT(UKCHOT 3amuca u3pasa.

[Mpukaszatu penpeseHTayjy OMHAPHOT ApBeTa y mporpamy (kao
CKyIla YBOPOBa KOjH CaJpiKe IMOjaTKe M JBa IOKa3uBadya). [loMeHyTH
Moryhe yommTeme Ha n-apHa JpBeTa (penpe3eHTanuja ca Hu30M IoKa-
3MBava y 4BOpY, OMHapu3anyuja moMohy nokasyuBada Ha Opara U CHHa).
IMpukasatu noctymnak GpopMupama IpBeTa (ajJoKaluja U MOBE3UBAHE
4yBOpoBa). CKPeHYTH MakKiby Ha HEOMXOTHOCT MPEeHOca KOpPEeHa 1o pe-
(bepeHI WM eKCIUTMIUTHOT Bpahama MoKa3uBaya Ha HOBH KOPEH Y
(byHKLIHjaMa Koje MOTy Jia IPOMEHE JPBO TaKO Ja My C€ MeHa KOPEH.
Wmmementuparun ¢yHkiuje odunacka (PeKyp3MBHO M UTEPATHUBHO).
HmnnemenTtupari GyHKIHje Koje oapel)yjy cTaTUCTHKe HaJ ImoganuMa
3a0eJIe)KeHIM y YBOPOBUMA JIpBeTa (Ha mpumep, Opoj YBopoBa JpBeTa,
Opoj IucToBa ApBeTa, 30Mp CBUX eJeMeHara JApBeTa, Hajsehu u Hajma-
Y SJICMEHT Y JPBETY U CIHYHO).

— Hdedunucaru ypeheno 6mnapHo apBo (OrMHApHO IPBO MpeTpa-
re, BST) u oGjacHut meroBe kapakTepuctuke. Peannsosaru omepa-
Mje Tpakemwa eJieMeHTa ca aatoM Bpeanoinhy u noByhu mapanene ca
IropuTMOM OnHapHe mnperpare. Peann3oBaTH onepaiyje J0aBarmba
€JIEMEHTA y pBO U Opucama eieMeHTa u3 japsera. [Ipukasaru nrepa-
THBHE M PEKyp3HBHE MMIUIEMEHTALM]E PA3INYUTHX onepanuja. J[ucKy-
TOBAaTH CJIOXKEHOCT Hajroper ciIydaja 3a CBE Olepalnije U HCTaKHYTH aa
CJIOKEHOCT 3aBHCH OJ TOTa Ja JIK je IpBo OanaHcupano. [lomeHyTn na
nocroje camobanancupajyha npeera (Anucon-Besscku-Jlanmuc AVL,
LpBeHo-1pHa ApBeta, RBT), anu 1a muxoBo m3ydyaBame NpeBaswiIasu
OIICer OBOT MpeaMeTa (3aMHTepecoBaHe YUeHHKe je Moryhe yrnosHaTu
ca OBUM CTPYKTypaMa y OKBHUPY AoJaTHe Hacrase). [luckyToBaTu MO-
ryliHOCT UMIIEeMEHTAalje COpTHpama KopuirhemeM OMHApHOT IpBeTa
(TreeSort) ¥ ynopeanTH ra ca alropuTMOM COTHpama ymerameM (In-
sertionSort). HarmacuTtu kako ce ucra ueja anroputma (y OBOM ciIyda-
jy je To ymMeTame elleMeHaTa y IPETXOAHO COPTHPaHy KOJEKIH]jy) MO-
e UMIUIEMEHTHPATH HaJ Pa3InuyUTHM CTPyKTypama (y OBOM CIyuajy,
HU3a, JINCTE U JpBeTa) [ojlaTaka U KaKo ce Y 3aBHCHOCTHU Off ofabpaHe
CTPYKType 100Hja Pa3IMInTa CI0XKEHOCT.

Jedunucaru xun (eari. Heap) 1j. rommy. [Ipukaszarn umrie-
MeHTanujy xumna nomohy umsa. [Ipukaszatu onepauuje nogaBama eie-
MeHTa y Xul, GopMupama Xuma (JUCyTOBaTH BapujaHTe (HOpMHUpama
XHIa 010310 HABWIIEC U OJI03TO HAHWKE), MPOHAIAKCHA HAJMAET Tj.
HajBeher enemeHTa Kao eJIeMeHTa Ha BpXY (Y 3aBHCHOCTH OJ TOTa KaKo
je xun ypeheH) 1 ’eroBo yKJIamarme U3 XHUIa. J[MCKyTOBaTH CIOKEHOCT
CBUX OBHX ormepanuja. VirycTpoBaTd ajaropuTam copTupama rnomohy
xuna (HeapSort) 1 AnCcKyTOBaTH HETOBY BE3y Ca COPTHPABEM H300pOM
(SelectionSort).

Jlepunucarn xemmpame u Xem-tadese. J[uckyroBaru ocoOu-
He Koje xenl-hyHKIMja Tpeda 1a 3a70BOJbH M HABECTH MPUMEPE HEKHUX
xemr pynkuuja. edunucarn konusuje 1 00jacCHUTH pa3anyuTe Moryh-
HOCT pa3peliaBama Koiusuja (ylaH4aBambe M OTBOPEHO a/lpecHparse).
IpukasaTi MMIUIEMEHTALU]y pa3pellaBarbe KOJIM3Hja KOpHIIhemeM
yJlaH4aBarmba IIOMoNy jeTHOCTPYKO yIaHYaHUX JIHCTA.

JleduHncary nojaM ancTpakTHOT THIIA MOAAaTaKa Kao Marema-
THYKOI' MOJIeIa T0fIaTaKa IJie e y MPBH IUIAH CTaBJba CKYIl BPEIHOCTH
KOje THII MOApIKaBa, olepalyje Koje ce Haja MojaluMa TOT THIA MO-
I'y U3BECTH M HHXOBO MOHamame. CKPeHYTH NaKiby Ha TO Jia ce arl-
CTPAaKTHH THII ITOJ]aTaKa YeCTO MOXKE MMIUIEMEHTHPATH KopHIIhemeM
Pa3IMYUTHX KOHKPETHHUX CTPYKTYpa [0/laTaKa.

JleuHncaTy ancTpakTHU THI MOJlaTaka CTeK 1 Olepaluje Koje ra
kapaxrepuiry. O0jacHUTH 1uTa 3HaYK Ja cTek pyHkuuonumnie mo LIFO
npuHImy. HusoM npumepa uiycrposatu yrnorpedy creka (Ha npumep,
IpoBepa YMapeHOCTH 3arpasia, CHCTEMCKH CTEK, eIMMHHAIja PeKyp-
3uje). [Ipukasaru paznnuuTe HaYMHE UMILIEMEHTANHje cTeka (roMohy
CTAQTHYKOT HM3a, AMHAMUYKOI HH3a, ylaH4aHe jucre). JIMCKyTOBaTH
CIIOKEHOCT OMepalnyja 3a pa3InyuTe UMIUIEMEHTaNrje. AKO IIporpam-
CKH je3UK ToJp)KaBa OMOIMOTEUKy UMITJIEMEHTALIN]Y CTeKa, MPUKa3aTH
HBEHY ynoTpeby.



JleduHucary THI oJaTaka ped U ONeparyje Koje ra KapakTepH-
nry (pa3Marparti pel ca jeJHHM H pel ca JBa Kpaja). O0jacHUTH 1mTa
3Haun na pex Qynknmonmmie no FIFO mpuanmmy. Husom mpumepa
WiIycTpoBary ynotpeOy pena. IIpukasaté pasinuuTe HadYMHE HMILIC-
MeHTanuje peaa. AKo IPOrpaMcKy je3uK HojpikaBa ONOINOTEUKy MM-
IUICMEHTALM]Y pelia, TIPUKa3aTH BbeHy yrnoTpedy.

JIMCKYTOBaTH CJIOXKCHOCT OIepalija 3a pa3inyiTe MMILICMCH-
tauuje. eduHucary ancTpakTHA TUII pex ca mpuoputeroM. Husom
HpHMepa WIyCTPOBATH KeroBy ynotpe0y. [Iprkasaru pa3indure Hauu-
HE MMILUIEMEHTAIIHje, IUCKYTOBATH CIOKEHOCT Ollepalija U MpHKa3a-
TH NPEIHOCTH UMIUIEMEHTaIHje ToMOoNy Xura. AKO NPOrpaMCKH je3UK
noaprkaBa OMOIMOTEYKY UMIUIEMEHTAIN]Y pe/ia ca MPUOPHTETOM, MPH-
Ka3aTH HbEeHY yrnoTpeoy.

JlebuHucary ancTpakTHH THI [OJAaTaka CKYN H TpHKa3aTH
OCHOBHE olepalje (yMeTame eJIeMEHTa, IIpoBepa 1a JIM eIeMEHT IpH-
majga CKyIny) W W3BEACHE oIlepaluje Haa CKyrnoBuma (yHHja, Npecek,
pasnuka, nofackyn uta.). IIpukasard pasinduTe HAYMHE UMILICMEHTA-
1Hje, TUCKYTOBAaTH CJI0KEHOCT U [IPUKA3aTH MPEIHOCT UMIIEMEHTALIH-
je momohy xeri-Tabene win ypeheHor OHHAPHOT JIpBeETa.

JlebuHucary ancTpakTHH THIT TT0JlaTaka PeYHUK (Ha3uBa CE jOLI
W Mara, MaraiiH, KaTajor, acOlMjaTHBHU HH3) U OCHOBHE OIepaluje
KOje OH mozipkaBa (1o/1e1a BPEHOCTH JIaTOM KJbYdy M MPETpaKHBa-
HC BPEIHOCTH Ha OCHOBY JaTOT KJbyua). [IpHKa3ary pa3innuure HadanHe
HUMIUICMEHTAIIH]e, IUCKYTOBATH CIOKEHOCT U MPHKA3aTh MPEAHOCT M-
IUIEMEHTAIMje moMohy xeri-Tabene win ypeljeHor OuHApHOT apBeETa.
JluckyTOBaTH J1a € MYJITHCKYIIOBU MOT'Y j€IHOCTaBHO UMIUIEMEHTHpa-
TH omohy peunnka. Huzom npumepa uiaycrpoBatu ynorpedy OBOT TH-
1a rojaraka (Ha pumep, pedpojarTy MmojaB/bHBaba CBHX PEUYH Koje ca
10jaBJbYjy Y TEKCTYaJHO]j IaTOTEIH). AKO TPOTrPaMCKH je3UK MOApKaBa
OMOIMOTEUKY UMIUIEMEHTALN]y PeUHHKA, TIPUKA3aTH HBEeHY YyHIoTpeoy.

JlebuHucary ancTpakTHA THI MOJaTaka 3a MPEACTaBIbame KO-
JIeKIMje AUCjYHKTHUX cKynoBa (enni. disjoint-set data structure). Je-
(buHMCAaTH OCHOBHE OIepalyje: NPOHAIAKEHE YHUje J1Ba CKymna (€HIII.
union) M MpOHANAXEHE CKyla KOMe MpUIMaja AaTh eleMeHT (SHIII.
find). IyckyTtoBaTu pa3ue moryhHoCTH UMIUIEeMEHTalHje, a Gpokycupa-
TH C€ Ha UMINUIEMEHTALMjy ca 00paTHO yCMepeHuM JApBeTuma. JIucky-
TOBATH CJIOXKEHOCT orepanyja u Mmoryhuoct ckpahuBama myrama mnpu-
JIMKOM oriepauuje find.

Nako 1uian npensuba usnarambe KOHKPETHUX CTPYKTypa IHojaTa-
Ka (McTa, ApBeTa M CJ.) Mpe alcTPaKTHUX THIIOBA IMOJaTaka (CTeka,
peuHuka u ci1.) Moryhe je u3narame OpraHu3oBaTH U OOPATHO Tj. Mp-
BO [TOKa3aTH KaKo c€ KOPUCTE allCTPAKTHU THIIOBHU MO/IaTaka (HapOuUTO
y je3unuMa Koju MOCeayjy BhUXoBe OHOIHOTeuKe UMIUIeMEHTallje), a
TEK HAKOH TOTa MPUKA3aTH JeTajbe BUXOBE UMIIEMEHTALH]E.

I1I pa3spen

Panu naximer miaHupama HaCTaBe J1aje ce OPHjeHTAlMOHH MPeJi-
Jor Opoja yacoBa 1o TeMama.

I'pachoBr u anropuT™u 3a pax ca rpagosuMa (20 yacosa)

Anropurmu Tekcra (10 yacosa)

I'eomerpujcxu anroputmu (10 yacosa)

Anroputmu Teopuje 6pojesa (10 gacosa)

Anroputmu HaJl OuToBUMA (4 yaca)

[pernen ogabpaHux CTpyKTypa mojaraka u anropurama (16 ga-
coBa)

Ipensubhena cy Tpu ABOYACOBHA IMCMEHA 33JaTKa ca jeJHOYaA-
COBHHUM HcIpaBkama (9 yacora).

[Ipernen teme I'padpoBu n anropurmu 3a paa ca rpadosuma
3amovetd neuHUIMjoM Tpada (ycMepeH, HeyCMepeH) M OCHOBHHX
110jMOBa y Be3u ca rpa)oBuMa (4BOPOBH, I'paHe, ylIa3He IpaHe, H3JIa3He
rpaHe, CTEICH YBOpa, IyTeBH, HUKIYCH U CIMYHO). OnucaTd pa3indau-
Te HauMHe pernpe3eHTanuja rpagosa y nporpamy. MHcuctuparu Ha pe-
Mpe3eHTanrju moMohy Marpuile MoBe3aHOCTH U TIOMOhy JHcTa 1moBe3a-
HOCTH 3a CBaKH 4YBOP. JIMCKyTOBAaTH CIOKEHOCT PA3IUIUTUX OTepalnja
HaJl OBUM pelpe3eHTanujama (IIpoBepa Ja I MOCTOju rpaHa uiMmehy
JIBa YBOpa, MPOHANIA3aK CBUX Cyce/a aAaror 4Bopa). ledunncaru nojam
TEXHUHCKOT Tpada ¥ MpUKa3aTh BbEroBe Moryhe penpeseHraiyje.

[lpukaszaTn WMITIEMEHTALHWjy ajiropuTamMa OOWJIACKA Tj. mpe-
Tpare rpaga. Mmmiementupatu nperpary rpada y ayouny (DFS) u
nperpary rpada y mupuny (BFS). Vmopenutu ca panuje ommcanom
nperparoM JpBera. [Ipukasatu yoOuuajeHy peKyp3uBHY MMILUIEMEHTa-
uujy rpada y xyOuHy U MOBE3aTH ca PaHHjOM IIPHYOM O aJrOPUTMHUMA
CHCTEMATCKe IpeTpare U mperpare ca noBparkoM. IIpukaszatu urepa-
THBHE UMILIEMEHTalje 00e BpcTe mperpare y3 kopuirheme moMohHIx
CTPYKTypa ITojaraka (cTeka y Ciydajy mperpare y AyOHHY W pena y
cily4ajy nperpare y IipuHy). Jledunucarn apBo nperpare y JyOuHy u
merose Moryhe npumene. [Ipukasaru npumMeHe obmnacka rpadosa (uc-
IIMC CBUX YBOPOBA, o/jpehBambe KOMIOHEHATa ITOBE3aHOCTH U CIIMYHO).
[Ipu omabupy npumepa rpadoBe ynoTpeOUTH Tako Aa HIYCTPYjy Hpo-
GriemMe M3 peaiHe Mpakce (YBOPOBH MOTY, Ha TPUMED, MPEICTaB/baTh
rpajoBe, a rpaHe IyTeBe, YBOPOBHU MOTY IPECTaBIbATH HEKE MOCIIOBE,
a rpaHe 3aBUCHOCTH U3Mel)y HbHX U CIIMYHO).

Omnucary aJIrOpUTME TOMOJIOLIKOI copTUpama (KaHoB amropu-
TaM, aJrOpUTaM 3aCHOBAH Ha OOMJIACKY y TyOWHY), IPUKA3aTH HIXOBY
UMIUIEMEHTALMjy ¥ JUCKYyTOBaTH clokeHocT. IIpukasaru moryhe pe-
aJlHe TIPUMEHe OBOT alropHTMa (Ha IpHMep, NMpoBepa Aa Ju je rpad
LUKIMYaH, ofpehuBame HEKOr pefociesia KOjUM Ce MOTY ITOJIOXKHTH
HCIIUTU AKO Cy AAT€ YCJIOBHE 3aBUCHOCTU Meljy BbHuMa 1 CJ'II/ILIHO).

Onwucaru JlajKeTpUH aJropuram rnpoHajaxkema Hajkpaher myrta
O]l 7IaTOT' YBOpPA JI0 OCTAINX YBOPOBA y TEXKUHCKOM rpady. JuckyTo-
BaTH Ja IpOHaJIaKeke Hajkpaher myTa o JaTor MOJa3uINTa JIO HEKOT
KOHKPETHOT OZIPEAMINTA y HAjTOpPeM cilydajy 3axTeBa U onapehuBamem
HajkpahnxX myTeBa O MOJA3MINTA 10 CBHX OCTAJIUX YBOpPOBa y rpady.
HaBecTn kako je J{ajkcTpuH ajaropuram rpaM3uB U J0Ka3aTH ONpaBa-
HOCT y3UMama HajOIIKer YBopa y CBAKOT I0jeIMHauHOM Kopaky. [Tpu-
Ka3aTH UMIUIEMEHTAIH]y Y K0joj ce Tekyhe pa3majbiHe YyBajy y HH3Y
1 MMIUIEMEHTAIN]y y KOjoj Ce UyBajy y pely ca mpuopureToM. Jlucky-
TOBATH CIOKEHOCT 00e UMIUIEMEHTAIHje U NCTAaKHYTH IIPEAHOCT JpyTre
UMILIEMeHTanuje. Ynopeautu J{ajKCTpUH alnropuram ca ajaropurMoMm
nperpare y mupuny. [lopen oapehuBama myxkune Hajkpaher myra,
OIMCATH U KAaKO C& MOXKE PEKOHCTPYHCATH CaM IyT.

Omnncarn ®noja-Bapmanos aaropuraM 3a npoHanaxeme Haj-
kpahnx myteBa u3mel)y cBux uBopoBa. Ommcarn Kako ce TOKOM CBake
HapeHe HTepaluje ajaropurMa rnosehaBa cKynm 4BOpPOBa MPEKO KOjHX
Mory na npoly myteBu usmel)y 4BopoBa. ANropuram IpHKazaTH Kao
AITOpUTaM JIHHAMHYKOT TIpOrpaMHpara. J{UCKYTOBaTH CIIOKEHOCT.
VYnopenuru ca (Mame epUKACHUM, aJIM MOXKAA OYHUINICTHHJUM) aliro-
pPUTMHMA y KOjEMa C€ MHIYKTHBHA KOHCTPYKIMja BPIIH 110 CKYITy YBO-
poBa rpada, 10 CKyIly IpaHa U 10 AOMYLITEHO] Ay)KHHH myTeBa. [lopen
ozipehuBame y)KHHa MyTeBa, MPUKA3aTH Kako je Moryhe pekoHCTpyH-
caru came mytese. [IpukasaTy nmpuMeHe OBOT aJIropuTMa (Ha Ipumep,
MpoHaNlaKeha BpeMeHa HajOpke KOMyHHUKanuje u3mely aBa 4Bopa y
MPEKH, TIPOHAIAXKEEE TPAH3UTUBHOT 3aTBOPEHa Pelalyje).

JHedunncaru pazanumyhe apBo naror rpada u onucar npoodiem
HpOHaJIaKeha MHHUMAJIHOT pa3anuibyher apsera. [Tpukasaru Ipu-
moB 1 Kpackasios anropuram. HarnacuTu a cy 06a anropurma rpam-
3MBa M JIOKa3aTH ONPABAAaHOCT OMpama JIOKAIHO HajOOJber pelicHkha y
cBaKOoM Kopaky. IIpmkaszarn pazHe MOryhHOCTH 3a MMILIEMEHTAIH]jy
IIpumoBor anropurma (kopuinhemeM HU3a WK KopulnhemeM pena ca
IPUOPUTETOM) U JTUCKYTOBATH CIIOXKEHOCT. YNOPEIUTH MMIUIEMEHTa-
unjy IIpumoBor u [lajkerpuHor anroputma. [Ipukasatu ummieMeHTa-
mnjy KpackamoBor anroputMa y K0joj ce KOPUCTH CTPYKTypa MmoJaraka
3a MPEeACTaBIbAE AUCJYHKTHUX CKYINIOBa M JAUCKYTOBaTH CIOKCHOCT.
INpuxazatn mpumepe y KojiuMa ce IpUMerbYyjy OBH aJTOPUTMH (HIp. pa-
3aNHbake MTO Makbe KabIoBa Tako Jia CBH YBOPOBH IOCTaHYy HOBE3a-
HH, T€HEPHUCAE JTABUPUHTA U CIIMYHO).

AKO HACTaBHHK OCETH MOTpedy M aKko BpeMe TO JO3BOIH, MOXKE
YUYCHHIMMA JIOIATHO TIPUKA3aTH U HEeKe JApyre rpa)oBCKe allrOpUTME.

VY ckiorry obpazne TeMe AJITOPUTMH TeKCTA Ha IOYETKY aHaJH-
3MpaTH aNropuTMe 3a MpeTpary JaaTe MOAHUCKE YHYTap jJaTe HUCKE.
IMoaceTuTn y4eHHMKE Ha CTaHIAPJHU AJITOPUTaM KOjU HpeTpary BpLId
rpyOOM CHJIOM M JHCKYTOBaTH H-ETOBY CIOXKEHOCT. JIMCKyTOBAaTH Ma-
HE TOT AJITOPUTMA U HCTAKHYTH IOTCHIIMjalHA MECTa 3a ONTUMHU3ALH-
jy. Ilpukasati HeKH oJ] adropuTama mperpare JIMHeapHe CIOKEHOCTH
(Kuyt-Mopuc-Ilpatos anropuram win bojep-MypoB anropurtam).
VBecTH mojaM peryJiapHHX H3pa3a M NpPUKa3aTH Kako ce peryjiapHH



U3pa3u KOPHCTE 3a OIHC je3uKa (Ha NMpUMep, OIMUCATH aJpece elieK-
TPOHCKE MOLITE WM pealHe KOHCTaHTE). AKO NPOrpaMCKU je3HK TO
HOJIpyKaBa, NPHUKA3aTH KaKko Ce y FHEeMy BpIIM IpeTpara Ha OCHOBY pe-
TyJIapHUX U3pa3a. YBECTH I0jaM KOHTEKCTHO-CJI000THHX rPaMaTHKA
1 00jaCHUTH HBUXOBY YHOTpeOy 3a OIHMC CHHTAKCE MPOTrPAMCKUX je3HKa
(y obnuky, Ha mpumep, npoumpere bekycoBe Hortauuje). [Ipukasaru
TEXHUKY PEKYP3MBHOI CIIYCTA U HCHY IPUMEHY Ha palldlabaBarbe
APUTMETUYKHX M3pa3a WIH UCKa3HUX (opMyIa.

AKO HACTABHHK OCETH MOTpedy M aKo BpeMe TO JO3BOJH, MOXKE
YUYCHHIMMa JOJaTHO INPHUKA3aTH U HEKe JApyre alropurMe 3a paj ca
TEKCTOM.

VY ckiomny o0paze TeMe T'eoMeTPpHjCKH aJarOPUTMH TIOACETHTH
YYEHHKE Ha OCHOBHE IT0jMOBE AaHAJIMTHYKE reoMeTpHje (BEeKTOope, KO-
Op/IMHATE, CKaJapHH, BEKTOPCKM M MELIOBUTH Npou3Box). Ilokasarn
HPUMEHE CKAJIAPHOT IPOM3BO/IA HA HCIUTHBAKE HOPMAITHOCTH, BEK-
TOPCKOT' TPOM3BOJIA HA MCIUTHBAKE KOJIMHEAPHOCTH M MELIOBHTOT
MPOM3BO/IA HA UCITMTHBAKE KOIIAHAPHOCTH Tadaka y IpOCTopy. YBe-
CTH T10jaM OpHjEHTAalllje Tayaka y PaBHU M MPHKA3aTH MMPUMEHE BEK-
TOPCKOT IPOM3BOAA HA MCIIUTHBAE OPHMjCHTALlMje Tadaka. YBECTH
penanujy ,,ca UCTE CTpaHe Ipase’ U MPUKA3aTH KaKo c€ OHa MOXKeE TPOo-
BEpUTH (Ha IpUMEpP, IPUMEHOM BEKTOPCKOT MPOU3BOIA).

TlonceTuTy yueHHKe Ha HAYMHE M3PAYyHABaH-€ MOBPILINHE TPO-
yIjla 3a1aTUX KOOpIMHaTaMa TeMeHa (XEepOHOBHUM 00paclioM, BEKTOp-
CKMM HPOM3BOJOM). J[EMOHCTPHPATH KAaKO CE MOBPIIMHA KOHBEKCHOT
HOJIMTOHA MOXE JOOMTH jJeAHOCTAaBHUM pa3jarambeM Ha TPOyIIoBe (Uu-
ja je crpaHuna jenHa (pUKCHpaHa MBHLA MOJUIOHA). YBecTd (opmyiry
nepriaama (eHr1. shoelace formula) 3a n3padyHaBame MOBpIIMHE MPO-
U3BOJHHOT MPOCTOT MOJIUroHa (moaurona 6e3 camonpeceka). [Ipukasaru
aJIroputam IpoBEPpeE J1a JIN TauKa Ipurajia ynyTpalmbOCTH TOJIUT'0HA.

[MpukazaTn yueHUIIMMA ajaropuTam 3a Kpeupame MpocTor MoJIu-
HOMa Ha OCHOBY JIaTOI' CKyIla Tayaka.

[pyukazaTn y4eHWIMMa aITOPUTME 3a M3padyHaBambe KOHBEK-
CHOT' OMOTa4a royiroxa. [lomeHyTu anropuram rpyde cuie (3a cBa-
Ky J{y’K IIPOBEPUTH JIa JIU je €0 KOHBEKCHOI' OMOTaya) ¥ JIUCKYTOBaTH
EroBy cliokeHOCT. [Ipukasaru anropuram ymorasama nokiona (Ilap-
BHcOB Mapm) u I'paxamoB anropuram. J[1ickyTOBaTH HUXOBY CIIOXKe-
HocT. [TomenyTn MoryhHOCT M3rpaame ajaropuTMa TEXHUKOM MO
Ta BIajaj.

AXO HaCTaBHHUK OCETH IIOTpedy M ako BpeMe TO JIO3BOJIH, MOXE
YUCHUIIMMA JOJaTHO IIPUKA3aTH U HEKe JpyTre FeOMETPH]jCKe ajropuTMe.

VYV oxBupy TeMe AJITOPHTMH Teopuje OpojeBa ca yueHULUMA
obpamutn EykmmpoB aaropuram 3a onpehusame H3/l (axo je oBaj
anropuTaM paHuje pal)eH kao mpuMep, MOACETUTH YUEHHKE Ha Hhera).
[Ipukazaru xako ce uzpauynaBamse H3C cBoau Ha uzpauynasame H3JI.
VBectu npommper Eykinmos anropuram u npuKazaTé BEroBe IpUMe-
He: pelaBame JHo(GaHTCKUX jeHaYNHa, OfpehuBame MoIyIapHOT HH-
Bep3a U JICJbCHE O MOJYILY.

OO0pamut TeMy Ae/bHBOCTH, JOKa3aTH Ja ce JEeNUOIH Opoja
YBEK jaBJbajy Y TIapOBUMa U YIOTPeOUTH je y anroputmuma (oxpehu-
BamC JeJHiana, HCIIUTHBAKkE Ja Jin je Opoj mpoct). Onucaru Eparo-
CTEHOBO CHTO 32 [IPOHANAKCHE CBUX MPOCTHX OpojeBa MamKX Of Ja-
Tor Opoja. [Ipukazaru anropuraMm 3a pacTraB/bambe 0poja Ha mpocTe
YHHHOLE U HeroBe mpuMmene (oapehuBame Opoja u 30mpa menmmana
Ha OCHOBY MYJITHIUTUKATHBHOCTH THX (QyHKIHja). YBectu OjnepoBy
¢dynkumjy (6poj OpojeBa y3ajaMHO MPOCTHX ca AaTHM OpojeM), ToKa3a-
TH HbEHY MYITHIUIMKATHBHOCT U OKA3aTH KAKO CE OHAa MOKE e(DUKACHO
W3pavdyHaTH Kaja je Opoj pacTaBibeH Ha MpocTe ynHuone. [Ipukasatu
MIpUMEHE Y KpUnTorpaduju.

AKO HACTABHUK OCETH ITOTPEeOy M aKO BPEMe TO JI03BOJIH, MOXKE yue-
HHULUMA JIOJATHO IPHUKA3aTH M HEKE JApyre aJropuTMe Teopuje Opojena.

VY okBHpYy TeMe Imperies AJropuTaMa HaJ OMTOBHMA HOKPUTH
MpUKa3 OMHAPHOT caJpikaja MPOMEHJBUBHX, MOCTYIKE M3Bajamba Of-
peheror ckyna 6mroBa u3 Opoja, ymuc Hyna OUTOBa Ha onpeljeHe mo-
sunuje y Opojy, ynuc jenan Ourosa Ha ozxpehene mosummje y Opojy,
WHBEPTOBamke OMTOBA Ha ofpeleHMM mosuimjama y Opojy, YKIamame
nocliemer jenan oura y 0pojy u ciuyno. Ilpukaszatu u oxpehusame
CTemneHa JIBojke IU(TOBameM 1 e()UKACHO UCITUTUBAKE J1a JIU je Opoj
crerneH aBojke. [lpukasatu pasHe aaroputme Opojama jenan OUTOBa y

3amucy Opoja, ykJbyuyjyhu u mapainenHo 6pojame OuroBa (110 MPUHITH-
Iy TIO/IGJIN T1a BJIajaj) M JUCKYTOBAaTH BUXOBY CIOKEHOCT. [Ipruka3arn
pednekcujy (0OpTame penociena) OuTora.

Tewma Iperien onadbpaHnx cTpyKTypa MogaTaKa u ajiropuraMa
npe/BuljeHa je 3a yTBphuBame U NpOIIMpHBa-e TpajnBa. Peamusanujy
OBE TeME WJIM HEKOT HEHOI Jiesla MOryhe je OCTBapuTH M Ha IIO0YETKY
TOJMHE, aKO CE MOKaXe Ja je MOTpeOHO BHIIEC BPEMEHA 32 OOHABIHAE
HEKHUX TeMa HpeBHECHUM IUIAHOM U IPOrpaMoM JIpyror paspezaa. Tako-
bhe, ako ce mokaxe norpeda 3a TUM, OPOj YacoBa 3a JeTajbHO yTBphHBa-
€ OCHOBHHJHX alropHTaMa je Moryhe mpommpuTH na 1 1o IeHy Ja ce
HEKH HaNpeIHHjH allTOpPUTMH (Ha IpUMep, HeKN Irpa)OBCKH aITOPHTMH,
HEKH JITOPUTMH TeopHje OpojeBa WM HEKH FeOMETPH]CKU aJTOPUTMH)
He o0pajie i ce 00pajie caMo y CKJIOITy JI0/IaTHE HacTaBe.

PAUYHAPCKHN CUCTEMH

b v 3apanm

up HacTaBHOT mpeaMeTa PauyyHapCKH CHCTEMH je CTHLAC
OCHOBHHX 3Hatba 0 apXUTEKTYPHU U OPTraHU3alMjH padyHapa 1 Kapakre-
pHCTHKaMa pauyHAPCKUX CHCTEMA.

3aganu HacTaBe npeaMeTa PauyHapcku cucTeMH Cy J1a y4eHULH:

— YIO3Hajy KOMIIOHEHTE PauyHapCKOI' CHCTEMa, BbUXOBE (DyHKIIH-
j€ 1 Ha4MH BUXOBOT [IOBE3UBAHA;

— OyIy ocrioco0JbeHH Ja ypaJe jeNHOCTaBHEe apUTMETHIKE Orepa-
yje ca meiuM OpojeBnMa y OMHApHOM U XEKCaJeUMaTHOM OpOjHOM
CHCTEMY U KOHBep3Huje u3Mel)y cucrema;

— II03Hajy OCHOBHE Xap/BepcKe KOMIOHEHTE padyHapa, MPUHIH-
T1e BbUXOBOT (PYHKIIMOHKCAA U YJIOTY Y IHPEM PAuyHAPCKOM CHCTEMY;

— pasyMmejy yJIOry MaIlMHCKOT je3uKa M pas3iiiKy u3Mely acem-
OJIEPCKOT M MAIIUHCKOT je3HKa.

I pa3pen
(2 4aca HenesbHO, 72 yaca TOIHIIEE)

1. YBoa y pauyHapcke cucreme

— Ilojam u BpcTe pauyHapCcKUX CHCTEMA.

— Xapasep u copTBep.

— Viora pauyHapcKUX CHCTEMa y CABPEMEHOM JPYIITBY.
— Hcropujar pazBoja pauyHapCKUX CHCTEMA.

2. IMruTaJIHY 3aNHC MOAATaKA

— OJHOC TUTUTAHOT M aHAJIOTHOT 3aItica.

— BpojeBHu cucteMu: ieKaiH, OUHAPHH, XCKCAICKaIHH, OKTAIHH.
— 3amnuc Heo3HaYEeHHX OpojeBa M omeparyje Hall ’bUMa.

— 3amnuc o3HaueHnX OpojeBa U orepanyje Ha/l lbHMa.

— 3amuc pa3noMibeHrX OpojeBa u onepaluje Hal ’bUMa.

— 3ammc TeKcTa.

— 3amuc cimke, 3ByKa U BHIEA.

3. Jlornuke ocHOBe 00pajie nogaraka

— Bynosa anre6pa.
— KombunaropHa joruuka kosa.
— CeKBeHIMjaJIHA JIOTHYKA KOJIa.

4. OcHOBH apXUTEKType U Opranu3anmje pauyHapa

— ApXUTEKTypa U OpraHu3alrja payyHapcKOT CHUCTEMA.
— IIponecop.

— Memopujcka xujepapxuja.

— VYna3Ho-u3naszHu ypehaju.

— Maructpaue.

5. Acem0J1epcko nporpamMupame

— AceMOIepCKH ¥ MaIlIMHCKH je3HIIH.
— CKyn MHCTpYKIHja.

— Hauunu agpecupama.

— MaluHcKH CTeK.

— Ilpumepu mporpama.



HAYUH OCTBAPUBAIbHA ITPOI'PAMA

Pasu nakuer miaHupama HacTaBe Jaje ce OPHjeHTAlMOHH MPe-
Jor Opoja yacoBa 1o TeMama.

VYBox y pauyHapcke cucteme (12)

Jlurnranau 3anuc nogaraka (16)

Jlormuxe ocHoBe 0Opaje nogaraka (14)

OCHOBH apXHUTEKType U opranuzaiuje pauyHapa (14)

Acembnepcko nporpamupame (14).

VY okBupy TeMe YBOJA y pauyHapcKe cHCTeMe TTOKEJbHO je yde-
HHIMa CTBOPHTH IpyOy CIIHKY O CTPYKTYpH U Ha4uHY (DYHKIMOHHCA-
Ha pauyHapcKux cucrema. M3narame Moxe Ja Oyne caMo HperieHo,
BeoMa He()OPMaJIHO M TOKOM OBOI' YBOJHOTI IIperiena Hema motpede
YJIa3UTH Y CyBHIIHE AeTasbe. JleuHucaTh ojaM TeXHOIOUIKE KOHBEp-
TEeHLHMje U MCTAKHYTH JIa Ce JaHAC KOPHCTE PA3INYUTH OOIULH pady-
HApCKUX cHcTeMa (CTOHH M IIPEHOCHH pavyyHapH, TaOlleTH, MaMeTHH
tenedonn, yrpahenn (embedded) pauyHapckm cHCTEMH W CIHYHO),
KOju CBU (D)YHKIIMOHHMIIY 110 BeoMa CIMYHUM npuHounuma. Mcerahu na
Cy JlaHAIH PauyHAPCKH CHCTEMH IO MPABHITY JUTMTAIHH U YKPATKO
U He()OPMAITHO WIICTPOBATH KAKO CE PA3IMYUTH MOJAIH (TEKCT, CIIH-
Ke, 3ByK) 3allHCyjy JUTHTATHO, ToMohy OpojeBa. JledhuHrcaTn ocHOBHE
KOMITOHEHTE Xap/iBepa padyHapa (Ipolecop, NIaBHy MEMOpH]jY, Maru-
CTpaie ¥ yna3Ho-u3Ia3He ypehaje) M MiIycTpoBaTH Kako OHH Y4eCTBY-
jy ¥ pany pauyHapckux cucteMa (Ha MpUMepy M3BpIIaBarba HEKOJIHKO
aceMOnepckux MHCTpykuuja). OCBpHYTH ce Ha cOpTBEp pauyHapa U
FEroBy KiacH(UKaIHjy, ca MoceOHNM HArlIaCKOM Ha CUCTEMCKH cO(T-
BEp, ONEPAaTHBHE CHCTEME U BHUXOB OJHOC Ca XapABEpOM padyHapa. Y
OKBHpY OBE TeMe 00paHuTH U YJIOTY padyHapCKUX CHCTEMa y caBpeMe-
HOM JpymTBy. Onucati CUTyalyje y KojuMa padyHapH M TeXHOJOTHja
OJIaKIIaBajy JIMUHE U MpodecHoHaHe )KUBOTHe cuTyaluje. OCBpHYTH
Ce W Ha yTHIa] MPEeKOMEepHE yrnoTpede pauyHapa Ha 34paBibe JbyIU H
YTHIQ] PauyHapCKOT' OTMaJa Ha JXMBOTHY CPEAMHY. YUCHHLMMA IaTh
XPOHOJIOIIKH TIPENIe]] pa3Boja padyHCKUX CIpaBa M IIPOTPaMaOMITHIX
padyHapCcKHX cHcTeMa Kpo3 uctopujy. He mHCHCTHpaTH Ha TEXHUYKUM
KapaKkTepUCTHKaMa I0jeJUHUX CIpaBa HUTH Ha MPELH3HUM JaTyMHMa
BUXOBOT n3yMa, Beh mcrahu 3Ha4aj 1 HOBE KOHIIENTE Koje Cy TH ypeha-
ju npBH 1yT yBenu. Mnak, HHCUCTHPATH Ha TOME J1a YYCHUIU yMejy aa
HCTaKHy 3Ha4aj cBakor ypehaja u a ra cMecTe y HEKH BPEMEHCKH Ie-
pHoa M ucTopujckn KoHTeKCT. [locnenbe aBe Teme (yaora u uctopujar
pauyHapCKHUX CHCTEMa) TIOTOIHE Cy M 38 CaMOCTaJIHy 00paJy U MOTy ce
obpalhjuBat y 00JIHKY CEeMUHAPCKUX PAI0Ba.

VY okBupy Teme JIMTHTAJIHH 3alMC MOJATAKA HPEIM3HO YBECTH
MEXaHHM3Me 3alica pasIMYNTHX THUIIOBa mozaraka (OpojeBa, TEKcTa,
CJIUKa, 3BYKa, BUea) y 00iMKy (OuHapHO 3anucannx) Opojesa. [ledu-
HHCATH I10jaM AUTUTAIM3AIHM]je U OHOC n3Mel)y AUruTaIHor (IUCKpeT-
HOT') ¥ @aHAJIOTHOT (KOHTHHYAJIHOT') 3anuca. McTakHyTH penpeKe AUru-
TaJHOM 3aMHCY (CIOKEHOCT MOTPEeOHE TEXHOJIOTH]E), aJld M IPEAHOCTH
KOje NUTUTAIHU 3aIlliC JIOHOCH jeTHOM Kaja ce peanmsyje (TpajHOCT,
NpaBJbEHhEe MICHTHYHMUX KOIHMja, jeHOCTABHOCT 00pajae, NMpeHoC M
CJINYHO). AHAJIOTHY TEXHOJIOTH]jy WIYCTPOBAaTH Ha MPHMEpY aHaJOTHe
(doTorpaduje U aHAIOTHOT 3amuca 3ByKa Ha MarHeTHE Tpake U IpaMo-
(oHcKe rIoue (MMaTH y BUIY Ja C€ YUCHHIM BEPOBATHO HHUCY YXKHUBO
CpEJIM ca TOM TEXHOJIOTHjoM). IHCHCTHpATH Ha TOME Jia TUTHTaIn3a-
IMja IpeJicTaBIba 3aIlic Mojiaraka y oOImKy Opojea (He obaBe3HO Ou-
HapHUX), a 1a ce TH OpojeBn Hajuenrhe 3anucyjy OMHApHO, 3aTO LITO je
ypebhaje 1 Memopuje ca aBa pa3MuuTa CTamba jeJHOCTaBHUje peain3o-
BaTW HETO ypehaje ca BUIlle AUCKPETHHUX CTamba.

[o3unmonu 3amuc AekagHUX OpojeBa ca KOjUM C€ YYCHHUIH Cy-
cpehy ox paHHMX pa3zpesa OCHOBHE IIKOJE YOIIITHTH Ha MPOU3BOJBHY
OpojeBHy ocHOByY. Dokycuparu ce Ha ocHoBe 10 (nekaaHu 6pojeBn), 2
(6bunapHu OpojeBu), 16 (xexcanexaguu OpojeBu) U 8 (okTamHu Opoje-
BH). YUCHHIMMA JEMOHCTPUPATH KOHBEP3Hje 3aImica MpUpPOTHUX Opo-
jeBa y3 IoMoh KaskyinaTopa. YBeCTH pa3InduTe aJroputMe mpesolhema
OpojeBHUX OCHOBa (U3 Iare ocHOBe y 0cHOBY 10 1 u3 ocHoBe 10 y mary
ocHOBY). VlHcuctupary Ha Be3u m3Mel)y OMHApHOT U XeKCaJleKaaHOT 1
OMHApPHOT U OKTAJIHOT CHCTEMa M XEKCa/IeKaJHe 1 OKTaIHe OpojeBe Ko-
PHCTHTH Kao Ha4MH CKpahuBama 3amnnca OuHapHUX OpojeBa.

YBecTu mojam 3amuca Heo3HadyeHuX OpojeBa ca Gpukcupanum Opo-
jeM OuToBa. J[McKyTOBaTH MHTEpBAl OpOjeBa KOjU Ce MOTY 3allHCaTh 3a

pazimuut Opoj outoBa (uHTepBai oy 0 jo 2"-1). JexHOCTaBHOCTH panu
pa3MaTparu yriiaBHOM OCMOOHTHE OpojeBe, anu 00e30eIUTH a yUCHH-
1 Oyy cBeCHHU Ja ce OpojeBH y padyHapuMa JaHac OOMYHO 3amlHCy-
jy momohy 32 6uta. Jlepunrcaru anropuram cabuparma HEO3HAUCHHX
OpojeBa, y3 yBoleme mojMa mpekopadera NpHINKoM cadupama. YBe-
CTH W aJropuTaM MHOXKEHa Heo3HaueHHX OpojeBa. ToxoM m3narama
MOKEJPHO je Byl mapaiene ca mporpaMCcKuM je3UKOM KOjU YUCHHUITH
n3ydaBajy (Ha mpuMep, AUCKyToBaTu Tunose unsigned char n unsigned
int y jesuky C wim ca TurnoBuMa byte u uint y jesuky C#).

VBectH 3anuc o3HaueHUX OpojeBa y 00JIHMKY O3HAYEHE arlCOIyTHE
BpenHocTH. JluckyToBaty npobiemMe u3Boherma apuTMETHYKHX Onepa-
[{ja HaJ TaKo 3allMCaHuM OpOjeBUMAa U UCTAKHYTH MPOOIEM ABOCTPY-
Kor 3anuca Hyne. HakoH Tora, kao perieme npobiiema cabuparmba u oy-
3MMarba YBECTH 3aIlliC 03Ha4eHNX OpojeBa y 0OJIHMKY ITOTIIYHOT (Jpyror)
KOMIUTEMEHTa. JIUCKyTOBaTH MHTEepBaj OpojeBa KOju Ce MOTY 3alHcaTi
3a pasnnuuT Opoj Gurosa (MHTepBan of -2"' mo 2"'-1). Yeectu Byros
QJITOPUTaM 32 MHOXCHE OpOojeBa 3allMCaHUX Y MOTIYHOM KOMIUIEMEH-
Ty. TokOM H3MIarama MokeJbHO je Byhu mapasese ca mporpaMCKHUM je3H-
KOM KOjH YYCHHIN H3y4yaBajy (Ha MpuMep, TUCKyTOBaTH TUTIOBE signed
char u int y jesuxy C wiu ca TunioBuma char u int y jesuxy C#).

VBecTH 3amuc pa3IoMIbEHUX OpojeBa U TO y 00JIHMKY (DMKCHOT Uy
00Ky MOKpETHOT 3ape3a. J[MCKyToBaTH OJJHOC OBa J[Ba THIIA 3alMca U
HaBECTH HUXOBE NMPEIHOCTH U MaHe, Kao U Moryhe cuTyanuje y kojuma
je BmHUXoBa ymorpeda nokespHHUja. MHCHCTHpaTH Ha MpobIeMruMa KOju
HacTajy 300T IpHpoJe 3amHca y MOKPETHOM 3ape3y ca OrpaHHuCHHM
OpojeM OurToBa MaHTHCE (Ha MpUMep, He MOTYNHOCT IPEU3HOT 3alld-
ca 6pojesa momyt 0,1). luckyroBaru cranmapa IEEE754 u momenytu
3aMuce CIelyjalHiuX BPeJHOCTH Koje OBaj CTaHaapa yBoau (OeckoHau-
HE U JICHOPMAJIM30BaHE BPEAHOCTH). YKPATKO OMHMCATH U HAYMHE H3-
Bohema omepamnuja Hag OpojeBUMa y TIOKPETHOM 3ape3y. [luckyroBa-
TH MHTEpBaJI OpojeBa KOjU ce MOTY 3alliCcaTH 3a pa3InduT Opoj Ourosa
SKCIIOHEHTa M MaHTHce. TOKOM M3iarama 1oxesbHO je Byhu mapaiene
ca MPOrpaMCKHUM je3UKOM KOjU YUCHHUIIN U3ydaBajy (Ha mpuMep, JUCKY-
toBatu TumoBe float u double y jesunuma C wmu C#).

VBecTH cTaHIap/He HAYMHE KOIMpama TeKCTa y padyHapy. Kpe-
nytu ox tabmune ASCII, ckyma kapakTepa Koju OHa MOKpHBA U OIH-
ca meHHX cBojcTaBa. HakoH Tora yBectu u tabmuiy Unicode u y #0j
IpPHKa3aTH KapaKkTepe KOju ce KOPUCTE 3a 3aIMC TEKCTOBA HA CPIICKOM
jesuky. YBectu kopupama UCS-2, UTF-8, UTF-16 u auckytoBatu ux
JIeTaJbHO, HA HUBOY OMTOBA. 3aMHTEPECOBAaHUM yueHHIIMMa Moryhe je
IpUKa3aTy ¥ jenHo6ajTHa npommpema ASCII tabmune (Ha npumep, Ta-
omune ISO-8859 n Windows-1250, Windows-1251).

VBecTH HauMHE 3amKca PaCTEPCKUX CIIMKA M pa3He HAYMHE MPei-
craBipama 0oja (RGB, CMYK, HSB). Vkparko u HedopmaaHo omnu-
card U Moryhe HauWHEe KOMIIpecHje CIUKe. 0e3 M ca TYOUTKOM U TO-
MeHyTH Hajuemrhe kopumrhene opmare 3a dyBame cianka. Onmcati
TEXHHKY JUTHTAIHOT 3amuca 3Byka. JlepuHucaTy mojam yzopka (cem-
ia), ppeKkBeHnHnjy y30pKoBama 1 omucartu Besy ca Hajkuct-IlleHo-
HOBOM TeopeMoM. O0jaCHUTH U IITa je BHIICKAHAIHO CHUMAme 3ByKa
(ctepeo, 5+1, 7+1). YkpaTko onmcaTy U Ujaeje TEXHUKE KOMIIpECHje ca
ryOuTKOM 1 0e3 ryOuTKa U IOMEHYTH | Hajuemnhe ¢opMare 3ammca He-
KOMITPUMOBAHOT M KOMIIPIMOBAHOT 3ByKa (waw, mp3, flac). O6jacuu-
TH M Ha4WH 3aIl1ca BUJIeO-MaTepHjaia U NOMEHyTH Hajuemnhe Gpopmare
3amuca u KoHTejHepcke popmare (avi, mp4, mkv).

Temy Jloruuke ocHoBe 00paje MOJATAKA 3allOYETH KPATKUM
noacehamem Ha BynoBy anreOpy oruke (Mcka3He GopMyie U JIOTHIKE
BE3HHKE) KOjy Cy yueHnIM Beh m3yuaBanu y OKBUpY MaTeMaTHKe. YBe-
CTH TI0jaM Jiornuke QyHKIHje, KoHjyHKTHBHEe HopMmaiHe popme (KHD)
U aucjyHKTHBHe HOopManHe ¢opme (JJHD) m ommcarn moctymak mu-
XOBOT onpehuBama (Ha OCHOBY TabIuIle HCTHHUTOCHE BPEIHOCTH, Ka0
1 TpaHcopmanujama gare ¢popmyne). [loMeHyTH U MOCTyNmaKk MUHH-
vamzanuje KH® u JTHO (anrebapckum tpanchopmaijama, KapHo-
oBHMM Mariama). JIormuka Koja IMOKeJFHO je H3ydaBaTH y OKBUPY HEKOT
codTBepckor cumysaropa (Ha nmpumep, LogiSim).

Ha moueTky u3y4aBamba KOMOMHATOPHHUX JIOTMYKUX KOJIa Yy4EHHU-
IIMMa IIPUKa3aTH CUMOOJIE 3a IPEACTABIbAE CIEMEHTAPHHUX JOTHYKUX
BesHuka (AND, OR, NOT, XOR, NAND, NOR). Ilpuka3zaru kako ce
Ha ocHoBy /IH® mm KH® moxxe HampaBUTH CEKBEHIHjATHO KOJIO KO-
je mpencTaBiba MPOU3BOJBHY JIOTHUKY (QyHKIHjy. [Ipukasatn kako ce



nmoMohy OBHX KoJla MOXKE HAIPaBUTH TOJycadbupad, cabmpad, Kouep,
JICKOJIeP, MYJITUILICKCED U JIEMYIATHIUICKCEp U MIIyCTPOBATH YIIOTY CBa-
KOT O] THX KOJIa y OKBHPY HEKOr Immper cuctema. [Ipmkaszatn kako ce
nomohy OBMX OCHOBHHX KOJIa MOXKE KPEHMpPAaTH jeIHOCTaBHAa apHTMe-
TUYKO-JIOTHUKA jequHuNa. [(eMOHCTpUpaTH KaKko ce BHIIeOuTHH ypeha-
ju Mory no0uTH KOMIOHOBameM ypehaja xoju oOpalyyjy mojennHavyne
6uTose.

Jleunncaru mojam CeKBEHIMjaITHUX JIOTHYKUX KOJIa U 00jaCHUTH
bUXOBY Pa3iMKy Y OJHOCY Ha KOMOMHaTopHa Koja. Omnucaru pasiuky
u3Mel)y acCHHXPOHHMX M CHHXPOHHX KOJIa M YBECTH I10jaM CHCTEMCKOT
yacoBHHKA Tj. cara. Jedunucaru ¢uun-duon (Tj. pesy, enrt. latch) u
ommcaru mweroe oonuke (SR, D, JK, T), moryhe HaunHe UMIIIIeMeHTa-
muje (momohy NAND mm NOR xkoia) u ynory y u3rpagmsu MEMOpPH]-
ckux henmja. [Ipukasaru xako ce momohy Bumie ¢uui-domnosa Moxe
W3TPAZNTH perucTap, MoMepavyku perucrap u Opojad W WIIyCTPOBATH
ynoTpedy THX KoJia Y IIUPEM pauyHapCKOM CHCTEMY.

O ckiomy Teme OCHOBHH OpraHu3aiuje U apxXuTeKType pa-
YyHapa y4YCHHIMMa IPEICTABUTH OCHOBHE Xap/BEPCKE KOMIIOHECHTE
pauyHapa, IPHHIIUIE BHHXOBOT (DYHKIMOHHCAA U YJIOTY Y LIHPEM pa-
qyHapCKOM cuctemy. [Iprkasaty CTpyKTypy ponecopa: apuTMETHIKO-
JOTHYKY jeIMHHMILY, perucTpe (IIporpaMcKu JOCTYIHE PEerucrpe, mpo-
rpaMcku Opojad, IPOrpaMcKy CTAaTYCHY Ped) U KOHTPOJHY jeAMHUILY
U ONHCATH HAYMH HEroBOr (PYHKIHOHHUCAma (CKyN MHCTPYKIHja, WH-
CTPYKIMOHU LUKIYC W Herose ¢ase). Onmcaty U MeXaHU3aM IIPEKHU-
Jla ¥ YIOTY TpeKH/a Kao peakiyje Ha crosbalme gorahaje. [Ipukasaru
paznu4uTe 00JIMKe IPUBPEMEHE U TPajHe MEMOpHje, IPUKa3aTH HUXOB
OJTHOC y CBETIIy Op3uHe, IIeHEe U KamauuTeTa U Ae(UHUCATH MEMOPH]-
cky xujepapxujy. Mcrakaytn RAM, ROM u (mpouecopceke) Kem MeMo-
pHje 1 00jaCHUTH BUXOBY yIory y cucteMy. OIicaTn CHCTEMCKY Mart-
CTpally Kao Be3y u3Mel)y mpomecopa u IimaBHE MEMOpHjE U pa3iIHIHuTe
00JIMKe MarucTpae Koju ce cpehy y caBpeMEeHHM pauyHapCKUM CHUCTE-
MHMa. Y OKBHUpY Mperieqa ynasHo-usnasuux (nepudepujckux) ypehaja
00paanTn HavYMHE KOMYHMKAIMje Ca HhUMa U HAIIACHUTH YIIOTY CHCTe-
Ma MpeKua 3a peanusannjy ynaza-msnaza. O0jacHUTH pa3liuKy M3Me-
hy nmporpamupaHnor ynasa-u3iasa u ynasa-u3nasza y3 nmomoh ypehaja za
mupekran npuctyn Memopuju (DMA). OGjacuutn pasiauky usmely
MEMOPHjCKHU-MAIMPAHOT U M30JIOBAHOT yiasza-usnasa. Kox ynasHo-u3-
JIa3HUX KOMITIOHEHTH JeTaJbHO 00jaCHUTH I10jaM U MPUHIHUIE (YHKIH-
OHHCama MarHeTHHUX AuCKoBa, SSD ypehaja, rpaduukux xapruma, Ta-
CTaType, MUIIEBA, IITaMIIada ¥ ckeHepa. O0jacHUTH yIIOTY U IPHHIIHUIIC
(dbyHKIIMOHKCamka yHUBEp3aHe cepujcke Maructpane USB. O0jacHuTH
¥ TI0jaM U HaMeHy JipajBepa 3a rnepudepujcke ypehaje u bHXOBY Be3y
ca ornepaTuBHUM cucrtemMuma. Ca y4eHHIMMa MPOAHAIU3UPATH Y TOM
TPEHYTKY aKTyelHy IOHY[y pauyHapa U pauyHapCKMX KOMIIOHEHTH U
HPOJMCKYTOBATH HEKE padyHapcke KoHGHTypalje Koje ce Mpoaajy y
TOM TPEHYTKY. YKPaTko, CaMO Ha HHBOY IOjMa M CHI[MKOIUICIH]CKUX
nHdopManuja 00jacCHUTH HaNpeJHEe TeMe ITONyT BUIICHUTHUX U BHIIIe-
jesrapHUX Ipolecopa, CylnepcKaJapHUX M BEKTOPCKHX Ipolecopa u
MYJITHIIPOLIECOPCKHUX CHCTEMA.

O ckiony TemMe AceM0JiepcKo HporpamMupame HIyCTpoBa-
TH TI0jaM aceMOJIPCKUX M MAIIMHCKHX je3WKa M MCTaKHYTH FUXOBY
HEOIXOAHOCT Kopuinhema 1 y CaBpeMEHUM PadyyHapCKUM CHCTEMHMa
(CBM BUIIIM NPOTPAMCKH jE3HIH MOpajy € MPEBECTH HAa MAIINHCKHU je-
3K Aa Ou ce Moy u3BpIINTH). [1okeJbHO je OBY TeMy MIIyCTPOBATH
Kpo3 Kopumihema HEKOM peaTHOT aceMOIepCKoT je3nka 3a X86 apxu-
TEKTypy Koja je ydeHHIuMa JocTynHa (Ha npumep, NASM y okpy-
kewby SASM). YueHunMMa TpuKa3até paj y u3adpaHOM OKPYKEHY
(yHoLIEHE ITporpama, npeBoljeme, NoBe3uBambe, IOKPETamke Iporpama,
nebaroBame). [la Ou ce omakimao ymas ¥ W3j1a3 HACTAaBHUK MOXKE MPH-
MpeMHUTH OMOIHOTEKE Koje CaKkpHBajy onpeheHe TeXHUUKE IeTajbe Of
ydeHrka. [TOCTYIIHO U JieTaJbHO YBECTH KOHKPETaH CKYIl HHCTPYKIHja
U WIyCTPOBaTH MX KPO3 jeqHocTaBHE NpuMmepe. KpeHyTu on aputme-
THUYKUX U JIOTUYKUX WHCTPYKIMja M Mporpama JMHUjCKe CTPYKType, a
HAaKOH yBolhema MHCTPYKIHja Oe3yCIOBHOT U YCIOBHOI' CKOKa MPOLIIH-
PMTH UX Ha jeJIHOCTABHE POrpaMe pa3rpaHare U UKINYHE CTPYKTypE.
VBecTH pasnuyuTe HAYMHE apecHupara (HEMmoCpeIHo, PErucTapeko u
MEMOPH]CKO TUPEKTHO, PETHCTapCKO MHIUPEKTHO Oe3 moMepaja M ca
nomepajeM (peiaTuBHO)) M 00jaCHUTH HUXOBY HameHy. HakoH yBo-
hewa u npukasuMBama NMpUMEpPa MHCTPYKLHUja OOjaCHUTH M HHXOBY

UMIUIEMEHTAINjy M Be3y ca MAIIMHCKUM j€3HKOM M Xap/IBEpOM Ipolie-
copa. Objacauty OuHapHU HayuH (popmar) 3amucuBamba MAITUHCKAX
MHCTPYKIMja Y MeMopH]y (TI0Jba 3a KO OTIepallije 1 OlepaH/ie, Ha9YHHE
aZipecupama onepaHazga). YBECTH IMOjaM MAIIMHCKOT CTeKa W H>ErOBY
YJIOTy y peanusanuju nornporpama. I[pukasaTn MMIUIEMEHTALH]y CTe-
Ka y3 nmomoh perucrapa OmiiTe HaMeHe M OINMIUTUX MHCTPYKLHUja, ann
u y3 nomoh crienunjanuzoBanor peructpa (SP) u nncrpykuuja (PUSH,
POP). YBectu mojam CTeK-OKBHpPa U MPHKA3aTH KOHBEHIM]E [103UBAba
nornporpama 1 Bpahama pesynrara notmnporpama. MiryctpoBaru cse
OBO KpO3 MPUMeEpe jeTHOCTaBHHUjUX ITporpaMa 1 MoTIporpama Ha aceM-
onepy. Ilpukaszaru nmocrynak rnoBesuBama aceMOJIEPCKUX Mporpama ca
nporpaMuMa HalMCaHUM y je3WIMMa BUILIeT HHBoa (IIpe cBera ca Ipo-
rpamMuMa HamucaHuM y je3uky C).

OBJEKTHO OPUJEHTUCAHO IMPOI'PAMUPAIBLE

umb u 3apanm

Hunmb vHacraBHOT mpeaMeTa OGjeKTHO OPHjEHTHCAHO MPOTPaMHU-
pame je CTHLAmbe OCHOBHHX 3Hama O 00jeKTHO OPHjEeHTHCAHO] Mapa-
JMIMH 1 EBCHOj IPUMEHH y PelliaBaby MPaKTHYHUX Ipodiiema.

3amaum HacraBe npeaMera OOjeKTHO OPHjEHTHCAHO MPOTrPaMH-
pame cy J1a y4eHHUIIH:

— yIMO3HAjy OCHOBHE KOHLIENTE 00jEKTHO OPHjEHTHCAHOT IPOorpa-
MHpamba Kao IITO Cy: MOJel, Kiaca, o0jekar, eHKaIcyamnmja, Be3e 13-
meDy kmaca u monuMopdusaM, arcTpakTHe Kiace, TCHepUUKe Kiace n
o0pay u3y3eraka;

— pasyMejy HauMH pelliaBama MPaKTHYHUX MpoldieMa MPUMEHOM
00jEKTHO OPHjCHTHCAHE MapaJurMe;

— Hay4e Jia IpaKTHYHE NpobiieMe pelaBajy pUuMEHOM KOHKpPET-
HUX 00jeKTHO OPHjEHTUCAHUX MPOIPAMCKHX jE3UKa.

111 pa3zpen
(3 gaca HenespHO, 105 yacoBa ropummke + 30 yacoBa HacTaBe y OJIOKY)

1. HacTanak U KapaKTepHCTHKe 00jeKTHO OPHjeHTHCAHOT
NPOrpaMHupamba

— Hcropujcku pa3Boj 00jeKTHO OpHjeHTHCAHE mapagiurMe.

— Iperien mo3HatHx 00jEeKTHO OPHjEHTHCAHHUX MPOrPAMCKUX je-
3UKa.

— OCHOBHE KaTaKTePUCTHKE 00jEKTHO OPHjEHTHUCAHE Mapajurme.

— MozenoBame ka0 OCHOBA 32 pelIaBambe Ipodiema.

— JloMeH peanHor npobiema.

— PeneBanTHE 0COOMHE.

— Mogen.

2. OCHOBHM NMOjMOBH 00jeKTHO OPHjeHTHCAHOT MPOrpaMHpPama

— Kiaca u o6jekar.

— OnHoc m3mMelyy kiace u o0jexTa.

— MHcTannupame Kiace.

— UsaHOBHU KJIace.

— 3ajeTHIYKHU YWIAHOBH Kiiace (static)

— yiora noJpa ¥ MeTosia

— JeKJIapalyja 1nojba U MeToze

— npaBa [pHCTyIa

— IIPUCTYI MOJbY W TIO3UB METOJIE

— KOHCTPYKIIHja U AeCTPYKIHja 00jeKTa

— yJlora U BpcTe KOHCTPYKTOpa

— [O3HB KOHCTPYKTOpa

— HauMHU JecTpyKuuje objekara (mectpykrop mimm Garbage Col-
lector)

— IIpUMEpPH KOHCTPYKIHjE U JeCTPYKIHje 00jeKara y pa3inauTHM
00jeKTHO OpHjEeHTUCAHNUM MTPOTPAMCKUM jE3UIIMA.

3. Bese nzmeby kiaaca u noumopdusam

— Ilonena Be3a namely xmaca.
— Acouyjanyja.

— Arperanuja.

— Komnosummja.



— Hacnehusame.

— Ilospa U MeTONIE M3BEACHE KIlace.

— Xujepapxuja kiaca.

— Vrora u BpcTe noaumopduzama.

— CraTnyky ¥ AMHAMHYKH TTOJIUMOpdHU3am.
— Ad hoc nonmumopduzam.

— IMapamerapcku monuMopdusam.

— IMogTwnm.

— Bupryanne merone.

— ATICTpakTHE METOJIE..

— Viora ancTpakTHUX Kiaca 1 HHTepdejca.

4. M3pana npojexkTHOr 3a7aTKa

— Ilojam u yrora reHepHYKHX Kiaca.

— IIpumepu npyMeHe TeHepPUUKUX KJlaca y Pa3InduTUM 00jeKTHO
OPHjEHTHCAHHUM IIPOTrPAMCKUM je3HIIMa.

— 3Hayaj o0paje u3y3eraKa.

— MexaHu3am Kpeupama H3y3eTKa.

— MexaHu3aM o0pajie H3y3eTKa.

— IIpumMena rotoBux knaca.

— Pan ca cTpykTypama noparaxa.

— Pan ca narorekama.

— M3pana cioKeHOT NPOjeKTHOT 3a1aTKa.

HAYUH OCTBAPUBAIbA ITPOI'PAMA

Hacranak u kapakTepucTike 00jeKTHO OPHjeHTHCAHOT
nporpamupama (9)

Vro3HaTH yYeHHKE Ca HACTAHKOM H HCTOPH]CKHM pa3BojeM
00jeKTHO OpHWjeHTUCaHEe Tapagurme. HampaBuTu mperiea W aHaiuzy
OCHOBHHX KapaKTepPUCTHKA MO3HATHX O0jEKTHO OPHjEHTHUCAHHX IIPO-
rpaMckux je3uka (Simula67, Smalltalk, C++, Java, C#). Anammsupa-
TH OCHOBHE KapaKTEPHCTHUKE OOjEKTHO OPHjEeHTHUCAHE Mapajurme u
00jEeKTHO OpHjEHTHCAHU MPUCTYN y pPEIIaBamy MPAKTHYHUX MPOOiIe-
Ma. Mcrahu 3Ha4aj MozmenoBama Ka0 OCHOBE 32 pelIaBame mpobiema
y OKBHpY 00jeKTHO opHjeHTHCaHe mapaaurme. Ha KOHKpeTHUM mpume-
pHuMa 00jaCHUTH TIOCTYNAK MOJEJIOBaba — [IOCMATpabe JIOMEHA peal-
HOT npo0iiemMa, U300p peleBaHTHUX 0COOMHA U T00Ujame Mojiena.

OCHOBHM NOjMOBH 00j€KTHO OPUjeHTHCAHOT MporpaMupama (24)

VHo3HaTH y4YeHHKE ca OCHOBHUM IOjMOBHMA OOjEeKTHO OpHjCH-
THCAHOT IIporpaMupama — kiaca u o6jexar. O6jacHuTn ogHoC H3Mehy
knace U o0jexta. OGjaCHUTH YIIOTY YIaHOBA KJIace — M0Jba H METOJE.
AHaM3upary HauMHE W IpaBa MPHCTYyNa HoJbUMa U Merozxama. Kpos
jenHoctaBHe mpumepe (knace 30paso, Tpoyzao, Ocoba u cil.) yHo3HaTu
YUCHHUKE Ca HAUMHOM H3pajie 00jeKTHO OPUjeHTHUCAHUX MTporpama.

Vo3HaTH y4eHUKE ca MEXaHU3MUMa KOHCTPYKLHjE U JeCTPYKIH-
je objekara. PasmoTpuTH BpcTe KOHCTPYKTOpPA M HAaYMHE JIECTPYKIHje
o0jekra (necrpykrop wiu Garbage Collector). AHanuzupatu npumepe
KOHCTPYKIIHje U AeCTPYKIHje 00jeKaTa y pa3InauTUM 00jeKTHO OpHjeH-
THCAHNM IPOTPaMCKUM je3nuruMa (HIp. pasiuke nsmehy C++ u Jave).

Bese usmelhy kiiaca n morumopdguzam (30)

PasmotpuTn moneny Besa usMmel)y kiaca u 1eTasbHUje 00jaCHUTH
acollnjalyjy, arperaiiyjy, KOMIo3uiujy u Hacnehusame. Kpo3 koHKpert-
He TpuMepe 00jaCHUTH OAHOC U3Mely BIacHUKA M KOMIIOHEHTE Y OKBH-
Py KOMMO3HIMje, HAYMH KOHCTPYKIHMjE U JIECTPYKIHUje KOMIIOHEHTE U
BJIACHMKA, KA0 M HauMH Kopumhema KOMIIOHEHTE Ol CTPaHe BIACHU-
ka (Hrp. xaca Baspak koja caapxu xomnoneHte Ocuoa u OMoray).
Kpo3 koHKpeTHe npumepe objacHUTH cMucao HacinehuBama n nobuja-
Ba Xujepapxuje kimaca (Hrp. u3 knace Ocoba U3BECTH Kinace Yuenux,
Cmyoenm, 3anocnenu, a U3 xiace 3anocienu U3BecTH kiacy Hacmas-
HUK), OIHOC M3Mel)y OCHOBHE M M3BEJICHE Kilace, TPUCTYI HPEy3eTHM
YJIAHOBMMA y W3BEACHO] KJIACH, JI0/1aBake HOBUX WIAHOBA Y M3BEJCHY
KJIacy, Kao U Ha4MH peaeUHNUCAba METO/Ia y U3BEICHO] KIIacH.

VII03HaTH y4YeHHKe ca YJIO0roM M BpcTama nomumopdusama. Pas-
MOTPHUTH CTaTHYKH M JMHAMHUYKU noiuMopdusam, ad hoc monumop-
¢du3am, napameTapcKy HOJMMOpQU3aM, IOATUII ¥ BUPTyaIHE METOJE.

Kpo3 koHKpeTHe mpumepe 00jaCHUTH YIIOTY BUPTYEIHUX MeTona (HIp.
BUpTyenHa Metoza npedcmasuCe() u3 kiaace Ocoba xoja je penedunu-
caHa y Kjacu 3anocienu).

OG6jacHUTH pa3uKy u3Mel)y BUPTYeIHNX U ancTPaKTHUX METO/A.
OO0jacHuTy JeGUHUIM]Y ANCTPAaKTHUX Kiaca u uHTepdejca. Ha koH-
KPETHHM MpUMEpHMa 00jaCHUTH YIIOTY alCTPaKTHHX Kilaca M HHTEp-
(ejca y xujepapxuju kiaca (HITp. ancTpakTHa Kinaca Queypa U3 Koje ce
u3Bojie kiace Tpoyeao u Kpye).

H3pana npojexTHor 3agarka (42)

OGjacHUTH T0jaM U yIOTy TeHepHUKHX Kiaca. Pasmorpuru unejy
yBolhema TeHepHYKUX Kiaca y PasiMIuTUM O0jeKTHO OpHjeHTHCAHHM
HPOTrpPaMCKUM je3unuMa. PasMoTpuTn mpumepe NpHMeEHe T'eHePUIKHX
KJ1aca y pa3INduTHM 00jeKTHO OPHjEHTHCAHUM ITPOrPAMCKUM je3NINMA.
O6jacanTy MOryhHOCT 10jaBe OTKa3a y 00jeKTHO OPHjEHTHCAHOM IpO-
rpamy M 3Ha4yaj MexaHu3Ma o0pajie u3y3eraka y JaTuM curyaiujama. Ha
KOHKPETHHM IPUMEpHMa 00jaCHUTH MPHHIIUIE paja MEXaHH3aM Kpeu-
pama u 00paze u3y3eraka (HIIp. Kpeupame n3yseraka y kiacu Cmex).

Amnanu3upary OHOMMOTEeKa TOTOBHX Kilaca y pasInduTHM 00jeKT-
HO OpHWjEeHTHUCAHUM TpOrpaMcKuM jezuruma. OOjacCHUTH 3Ha4aj TOTO-
BUX KJIaca y U3paJu CIOKEHHX 00jEKTHO OPUjeHTUCAHUX MpOorpama.

PasmorpuTH panx ca cTpykTypama mojaraka y 00jeKTHO OpHjeH-
THUCAHUM MPOTPAMCKUM jE€3ULIMa U CUTyalllje y KOjuMa C€ MOTY KOpH-
TUTH TOTOBE Kiace. PasmorpuTn pan ca garoTekama y 00jeKTHO OpH-
JEHTHCAHUM NPOTPaMCKUM je3nnuma. Kpo3 nzpaay ciokeHor npojekra
MOBE3aTH CTEYEHO 3Hame (HIIP. U3pajia aluInKaluje 3a Boheme eBUaCH-
HMje y mKonaMa rjae Ou ce mojany 4yBajld y JATOTeKaMa M KOPUCTH-
JIe TOTOBE KJlace) U Ha Taj HauMH YIIO3HATH Y4eHHUKe ca MoryhHocTnma
00jeKTHO OPHjEHTHUCAHOT IPOTPaMHPAHa.

HATIOMEHA: Ilpensulena cy aBa 1BouacoBHa MHUCMEHA 3a/aT-
Ka ca ucrpaBkoM (6 yacosa)

IIpakTrune Be:xOe Kpo3 HacTaBy y Ooky (30)

1. OCHOBHU MOjMOBH 00jEKTHO OPHjEHTUCAHOT Mporpamupama (6)

2. Bese u3meljy kiaca (6)

3. [Monmumopduszam (6)

4. U3pana npojektHor 3aaatka (12).

OIEPATUBHU CUCTEMMHA U PAYYHAPCKE MPEXKE

nos u 3apanm

b HactaBHOT mpexMeTa ONepaTHBHU CUCTEMH M padyHapcKe
MpEeXe je CTHIambe OCHOBHHX 3HaMbha O KapaKTepHCTHKaMa ONepaTHB-
HMX CHCTEMa M PauyHapCKUX MpPEKa, paJii IPABHIHOT KOH(UrypUcarma
U yCIIEHIHOT Kopuiihema y NPOjeKToBalkby CaBPEMEHHX PadyHapCKUX
cucTema.

3ananm Hactae npeaMera OnepaTuBHHU CHCTEMU M padyHapcKe
MpEXe Cy Ja yUCHHIU:

— YIIO3Hajy OCHOBHE CEPBHCE ONEPATUBHUX CHCTEMA Kao IITO CY:
yIpaBJbame JaTOTEKaMa, yIPaBbalbe MEMOPHjOM, YIPABIbAME MPOLIE-
cHMa, yIpaBJbame ypehajuma 1 MpexxHU CepBUCH;

— pa3zyMejy HojaM padyHapcKe Mpexe, YIO03Hajy ce ca MPEKHHM
CJIOjeBUMA U IIPOTOKOJINMA, CTEKHY OCHOBHA 3Hama 0 0e30eJHOCTH pa-
YyHAPCKUX MpEKa.

1T paspen
(2 yaca HenesbHO, 72 yaca roAMIILE)

1. YBoxa y onepaTuBHe cucTeMe

— OnepaTuBHU CUCTEMH.

— OCcHOBHH KOHIICTITH OIIEPATUBHUX CUCTEMA.
— ApXuTeKTypa OnepaTUBHUX CHUCTEMa

— Pa3Boj onepaTuBHUX CHCTEMa M UCTOPH]aT.
— 3HauajHU ONEPaTHUBHU CHCTEMH.

2. [pouecu

— Iponecwu.
— Crama nporeca.
— KonTponnu 6ok nporeca.



— Hutu.

— PenoBu nporueca.

— ITnanepu.

— Bumenpouecopcku cucremu.

3. KoHKypeHTHOCT U CHHXPOHHU3aLHja npoueca

— Kpurnuna cekuyja.
— Penrerba 3aCHOBaHA Ha aKTUBHOM YCKaby.
— Pemema 3a 3aIITUTY KPUTHYHE CEKIUje 0e3 aKTUBHOT YeKarba.

4. 3arnaB/bUBab-€

— Mepe 3a cripeyaBame 3arIaB/bUBabA.
— Mepe u3beraBama.
— Jlerexnuja 3ariiaBJbUBaba.

5. Ynpas/bame MEMOPHjoM

— YnpaBibame MEMOPH]OM TIPH MOHOIIPOTPaMUPALLY.
— ViipaBibarme MEMOPHjOM HPH MYJITHIIPOTPAMHPALY.
— CrpaHuueme.

— CermeHranmja.

6. CucreM gaToreka

— Uurtepdejc cucrema naroreka.

— Jlupexropujymu.

— IIpaBa npucrymna.

— CTpyKTypa U UMIUIEMEHTAlKja CUCTEMA JJaTOTeKa.

7. Ynpas/bamwe yJa3Ho-u3jia3HuM ypehajuma

— Xap/Bepcke KOMIIOHEHTE.

— Unrepodejc ypehaja.

— JlpajBepwu.

— Codraep 3a ynpasibame Koju He 3aBUCH 011 ypehaja.
— Nurepdejc ka KOPUCHHYKHM MIPOIIECHMA.

8. Pauynapcke Mpeike

— Kitacudukaruja mpexa.

— Ucropuja UnrepHera.

— APXUTEKTypa Mpexe.

— Pedepentan moznen OSI.

— Pedpepentan monen TCP/IP.

— BesbeqHOCT padyHapCKUX MpeKa.

HAYMH OCTBAPUBAIbA ITPOI'PAMA

Panu nakuier rmiaHupama HacTaBe Jaje Ce OPUjeHTALOHN Mpe/-
Jor Opoja yacosa 1o TemMama.

VYBox y oneparuBHe cucteme (8)

[Ipouecu (6)

KoHkypeHTHOCT 1 cuHXpoHH3anuja mporeca (10)

3araBsbrBame (6)

Yopasssame memopujom (12)

Cucrem natoreka (8)

Vnpasibame yiaa3Ho-u3Ia3HUM ypehajuma (10)

Pauynapcke mpexe (12).

'YBoa y onepaTuBHe cucTeMe

VYro3HaTH y4eHHKe ca OCHOBHUM KOHIICTITHMA ONEPATUBHHUX CHCTeE-
Ma. [ToceOHy nakmy MocBeTUTH (DYHKIIHjaMa je3rpa ONepaTuBHOT CHCTE-
Ma, CHCTEMCKHM O3UBHMa, IpajBePHMa U KOPUCHUUKOM OKPYKEHbY.

AHaIM3UpaTH pazIMYUTe ApXUTEKType ONEpaTHBHUX CHUCTEMA!
Mouomnutae cucreme, CiojeBute cucreme, CucTeMe 3aCHOBAaHE Ha MHU-
Kpojesrpy, Xubpuase cucreme u Crcreme 3aCHOBAaHE Ha €T30j€3rpy.

Vro3HaTH y4eHHKE ca HCTOPH)aTOM M Pa3BOjeM ONEPaTHBHUX CH-
crema. [IpencraBuTH OnepaTHBHH CHCTEME 3HA4ajHE 3a pa3Boj pady-
HapcTBa:

— Multics;

— OmneparuBuu cuctemu UNIX pamunuje;

— GNU/Linux;

— OmepatuBHU cucteMu komnanuje Microsof;
— OmepaTuBHHU cucTeMH koMnanuje Apple;

— Augpoun.

IIpouecu

O0jacHUTH T0jaM TIpolieca U HEeroBo Mecto y Memopuju. Hase-
CTH U MPOAUCKYTOBATH CTama y KojuMa ce Moke Hahu mponec. Onu-
CaTh CTPYKTYPY Y KOjOj ce€ 4yBajy MoJany o MpolecuMa — KOHTPOIHH
OJI0K Iporeca.

OO0jacHUTH KOHIIENT HUTH U TIPEAHOCTH KOje OBaKaB IIPUCTYH J0-
Hocu. UnycrpoBatu npumepuma (eAUTOp TEKCTa, BeO mperiesnad, cep-
BEp, UTA.).

IIpukasatu pemoBe mporeca 1 yaory IjIaHepa 3a mTo epHKacHH]je
(byHKIMOHHCAbE CHCTEMA.

TIpoauckyToBaTH BHIIEIIPOIIECOPCKE CHCTEME.

KoHKYpPeHTHOCT H CHHXPOHHU3AI1ja Ipoueca

VY okBHpy OBe 1enrHe Tpeba 00jaCHUTH MojaM KPUTHYHE CeKIIUje
U NIPUKA3aTH HEKa O]l PeLICha 3a HbeHY 3alITHTY.

IIpBo Ou Tpebano oOpaauTH perieka 3aCHOBaHA Ha aKTHUBHOM Ye-
Kamy:

— CTpuKTHa anTepHalyja;

— JlexepoB anropuram;

— IlutepconoB anropuram;

— JlamMmopToB (NIeKapCcKu) anropuTam.

3aTiM pellieha 3aCHOBaHA Ha KOpHINNCHY XapABEpPCKUX HH-
crpykiuja (TAS, SWAP, FAA) n Ha kpajy Hajrio3HaTHja penierma 3a 3a-
LITUTY KPUTHYHE CeKIHje Oe3 aKTHBHOT YeKama:

— Cemadopu;

— Kputnunu pernonu;

— MonwuTtopu.

3anaB/bUBam-€

OOjacHHUTH IITA je 3aIIaBJbUBAEkE M KOjH CY YCIIOBH HEOIXOIHHU
na 6u 10 wera gonuto. [Iprkasatu Mepe 3a CripedaBarmbe 3arIaB/bUBabA:

— [IpeBeHnyja yekama U IpKama;

— EnumuHKCcambe HeMOryhHOCTH NpeKHnaama;

— [IpeBeniuja KpyKHOT UeKarmba.

IIpoauckyroBatn baHkapeB anropuram kao Mepy Koja ce mpemy-
3uMa J1a O ce M30eII0 3arIaBbUBabE.

IMpukaszaTu Ha4YMHE Ha Koje ce 0OMYHO MpoBepaBa ja JH je y CH-
CTeMy JIOLIIIO JI0 3arVIaBJbHBaba M IPOJMCKYTOBATH HAYMHE Ha KOje ce
CHCTEM MOXKE OIOPABUTH 01 3arVIaBJbHBAHA.

Ynpasibambe MeMOPHjoM

[Ipukasatu OCHOBHE MPOOIEME KOjU CE jaBJbajy TPH YIIPaBIbaby
MeMmopujoM. OnucaTi CTpaHUYCHE KAa0 HAYMH 3a YIPaBJbake MEMO-
pujom. OGjacHUTH yrory Tabelne CTpaHHLA U MPETHOCTH KOje JJOHOCH
kopuntheme aconujatuBHe Memopuje. [Ipukazatu cerMeHTanmjy Kao
QITepHATUBHN HA4MH 3a yNPaBJbalbe MEMOPHjOM U YIOPEAUTH Ta ca
CTPaHUUCHEM.

OO0jacHUTH TM0jaM BHUPTYEIHE MEMOpHje Kao MPUCTYIa KOjUM Ce
pasaBaja pacHoiOKUB 160 MEMOPHjE O OHOT KOjH CTBapHO (H3UYKU
MOCTOjH. AHAINU3UPATH CTPAHUYCHE HA 3aXTEB Kao je[jaH OJl HauMHa 3a
HMIUIEMEHTHPAhE BUPTYEIHE MEMOpH]e.

OOpaanTn anropuT™Me 3a H30aIBambe CTPAHHIIE:

— AnropuTaM 3aCHOBaH Ha CIIy4ajHOM M30alliBambYy;

— benaaujeB ONTHMAIHY alroOpUTaM;

— FIFO anropurawm;

— AJnrroputam JIpyre IIaHce;

— Anropuram cata.

Cucrem aaroreka

O0jacHHUTH 10jaM JaTOTeKe, CHCTeMa JlaToTeka 1 nHrepdejca cu-
creMa jgaroreka. [Ipukasaru ymory arpulyTa JaToTeka, onepanmje Koje
ce MOTY M3BPILIHUTH HaJl JATOTEKaMa, CTPYKTYPy M TUIIOBE JaTOTEKa.



O0jacHHUTH yA0Ty TUpEKTOpHjyMa u Moryhe opranusanyje:

— Opranmnzanuja TUPEKTOpHjyMa — jelaH HUBO;

— Opranmzanuja JUPEKTOpHjyMa — ABa HUBOA;

— Opranuzanyja JUPEKTOpHjyMa y CTPYKTYpy cradna.

O0jacHUTH 1ITa Cy TO alCONYTHE a ILTa PeJaTUBHE MyTame U Ha
KOj¥ Ha4YMH ce MOTy Ae(HHUCATH MpaBa NPUCTYIIA.

OOpaauTH CTPYKTYpY M UMIUIEMEHTALUjy CUCTEMa JaToTeKa, Je-
TaJbHO 00jaCHUTH KAKO C€ MOTY MMIUIEMEHTHUPATH JaTOTeKe W JUPEeK-
TOPH]jyMH.

Yupap/bame yia3Ho-u31a3HUM ypehajuma

JletasbHO OmUCaTH XapIBEPCKE KOMIIOHEHTE KOje MPEeACTaBIbajy
yia3Ho-u31a3He ypehaje.

IpencraButn HaunmHe moBe3uBama ypehaja y padyHapCKu CH-
creM. [ToceGHO 00jacHUTH yIIOTy NPUKJbYyYaKa, MarkucTpaa, KOHTpoJIe-
pa u perucrapa. [Ipukasatn Ha Koje HauMHE IPOLECOP MOXKE KOMYHH-
nuparu ca ypehajuma.

JleraspHO 0OpaNTH OCHOBHE IPHCTYIIE 3a YIpaBibatbe ypehajuma:

— TexHuKa npo3uBama;

— Ipexuy;

— Jlupexran Memopujcku npuctyn — IMA.

O6jacuutn yrory coTBepa 3a yHpaBJbambe KOjU HE 3aBHCH Of
ypebaja. I[Tocebro obpamuru:

— [Inanupame yma3sHo-U3JIa3HAX ONEpaIija;

— Badeposame;

— OOpana rpemaka;

— Kemnpame;

— Cnynep.

Omnwmcarn uHTEepdEjc Ka KOPUCHHYKUM MPOIECHMa OTHOCHO Me-
XaHM3aM KOjUM ce KOPHCHHYKHM TpolecuMa ode3behyje xopumheme
ypebaja Ha HajBUILIEM HUBOY.

Pauynapcke mpe:xe

Jedunucaru mojam padyHapcke Mpexe W MpPUKa3aTH OCHOBHE
KIacu(pUKanmje Mpexa:

— Knacudukarmja Ha OCHOBY TEXHOJIOTHj€ IPEHOCA;

— Knacudukanunja Ha OCHOBY BelHUHUHE.

[TpoanckyTOBaTH MCTOPH]CKU Pa3BOj MHTEPHETA M pavyHAPCKHX
Mpexa.

OO6jacHUTH 10jaM apXUTEKType Mpexke U NPHUKa3aTu pedepeHTHH
moznen TCP/IP. Tloce6no o6jacuutn HauuH [P axpecupama u pytupa-
wa. [Ipencrasutu UDP nporokon u TCP nporokoi.

[puka3aTu TIaBHE NpeTHe 32 0e30eJHOCT pauyHApPCKUX Mpexa
u Teopujcku noxery Moryhux Hanana. [Toce6Ho oOpaanTu npakTuuHe
Hamaje ¥ Ha4uHe 3a oA0paHy O[] Halala Ha MPEXH.

BA3E ITOJATAKA

Hub v 3agauu

s HactaBHOT mpeamera base mopataka je cTHIAmbE OCHOBHHUX
3Hamba 0 TEXHHKaMa MPOjeKToBarba 6a3a Mojiaraka Kao OAroBopa Ha Io-
CJIOBHY MOTpely 3a HHPOPMALMOHUM CHCTEMHMA.

3agany HacTase npexmeTa base nogaraka cy aa ydeHHIHM:

— yIO3Hajy KOHIENT 0a3a rnojaraka, ’bbUXOBY OPraHU3aLH]y, KOpH-
mheme ynura 3a 100Hjambe TpaKeHUX HHpopMalja u3 0a3a, npaBbe-
e M3BEIITaja U AUCTPUOYIH]jy MOIaTaKa;

— e(MKacHO KOpPHCTE MpOrpamMupame U paja ca 6asama rojaraka
3a pelaBame PasIMIUTUX NpodieMa y 1ajbeM 00pa3oBamy, IpohecHo-
HAJTHOM paJly ¥ CBaKOJHEBHOM JKUBOTY.

111 pa3pen
(2 gaca HepesbHO, 70 YacoBa rOAUIILE)

1. IIpojexToBame 6aza nogaraxka

— Iomamu n motpeba 3a 6a3zama moparaka. Pemanmona 6aza mo-
JlaTaKa;

— Jlornuku Mozen kao mpojekar 3a Kpeupame 0asze moxaraka;

— Enrturern (06jexktn), arpubyTtH, Bese;

— MopenoBame crelubUIHIX CUTYyalnja;
— Hopmanu3zanuja moznena.

2. Peanuone 0a3e mojgaraka

— IIpunpema 3a u3pany penanone 6ase moaaTaka Ha OCHOBY JIO-
THYKOT MOJIEJIa;
— Tabemna. [IprMapHu KJbyd, CTPaHU KIJbYY U APyTa OTPaHNYCHA.

3. ¥YnurtHu jesux SQL

— YmutHu je3uk SQL 3a pan ca pernanunoHoM 60a3oM Mmoaaraxa;

— VYut SELECT ca mHOro6pojaum mMoryhHocTiMa;

— Komanpe jesnka SQL 3a kpenpame Tabena u rnoriesa;

— Komanze jesuka SQL 3a o6pany nmonmaraka (INSERT, UPDATE,
DELETE);

— Tpancakuuyje;

— AnvmuHHKCTpanyja 0a3e U BUILIEKOPUCHUYKH Pal.

IV pa3spen
(2 gaca HenespHO, 62 yacoBa roaumIke + 30 HacoBa HacTaBe y OIOKY)

1. Iporpamupame u 6a3e nogaraka (14 + 32)

— Iucame nporpama koju y cebu MMajy KOMaHje YIHTHOT je3uKa
SQL u o6palyjy nonarke u3 6a3e nomaraka (Ha jeZiaH of JBa OTMKCaHA
HaYMHA)

* [Tucame nporpaMa yHyTap cucteMa 3a ynpabbame 6a3ama Io-
nmaraka (mpouenype, GyHKIHje, TPHTEPH, KypCOpH)

* [Tucame nporpama y HEKOM HMPOrpaMCKOM je3UKY BHILET HUBOA
(Java, C#...) koju UMa yriex/IeHe KOMaHae yIUTHOT jesnka SQL.

2. ipyre aktyeJjiHe TexHosoruje (8 + 8)

— Jlpyrv HaYMHYM OPTraHU30Bamka MojIaTaka. AKTYCIIHE TEXHOJIOTH]e.
— XML kao mozen nojaraka, CTpykTypa, IIpelHOCTH U HeJJOCTalH.

HAYUH OCTBAPUBAIbBA ITPOI'PAMA
111 pa3pen

Paju JaKiier riaHupama HaCTaBe Jaje Ce OPUjCHTAlMOHH TIPe/i-
nor Opoja yacoBa 1o TeMaMa.

[IpojexroBame 6a3a momaraxa (24)

Penanmone 6a3e nmonaraka (14)

VYrutau jesuk SQL (32)

[Mpensubhena cy aBa ABOYACOBHA MMCMEHA 331aTKa Ca jeTHOYacOB-
HUM HcHpaBkama (6 gacosa).

Yyenunu tpeba Ia ce yro3Hajy ca moTpedoM Kperpama 6asza 1mo-
Jaraka ¥ ca mpuMepuma 0asa mogaraka Koje Bubajy cBakomgHEBHO. [Jle-
¢duHUCaTH TI0jaM penanioHe 0ase MmojaTaka M CHCTEM 3a yIpPaBIbarbe
6azama roaaraka.

[Iporpam peann3oBaté Kpo3 LITO BUINE IMPAKTHYHOT Paja U IpH-
Mepa. BaxkHo je 1a ydeHHIH Bujie IpuMepe U3 XKHUBOTa y KOjIMa ce pa-
JIM ca BEIMKUM KOJIMYMHAMa TojaTaka (HIp. OMOnnoTeka, BHICOTEKa,
MpoJaBHMLA, OaHKa, OIITa, ITKOJA, CIIOPTCKH KIIy0...), U 1a Ipohy cBe
071 IIOCJIOBHOT 3aXTE€Ba JI0 Kpenupama KOHKpeTHe Oase rojaraka.

VY okBupy Tema IlpojexToBame 0a3a mogaraka u Penanuone
0a3e momaraka moTpeoHo je:

— OO0jacHUTH yYeHUIMMa Ba)XHOCT (ha3e IpojeKToBama 0ase Imo-
JlaTaka 4ujH je pe3yaTar Moaen 00jeKTH-Be3e.

— Yro3HaTH yueHHKE 3a M3a0paHOM HOTAIMjOM 3a OIHUC MOZETa
nonaraka. Harmacutu kako ce BOAM padyyHa 0 HHTErpUTeTy 0ase y da3u
HPOjeKTOBAA.

— Jledunncaru enrurer (o6jexre) u arpudyTe, 1 Bese U3Mel)y eH-
turera. OGjaCHUTH KapIHHATHOCT U OMIHOHAIHOCT BE3¢ M PA3IMYNTe
TUMOBE Be3a mpema kapauHanHoctu (1:1, 1:M, M:M). VYBectu nojam
MPUMapHOT UAEeHTH(HUKATOPA (KaHAUIAT 3 IPUMApPHH KIbYY).

— Ilpuka3zaru mpumepe Mojesa KojuMa ce pelaBajy norpede 3a
0a30M 1onaTaka y pasHHUM IOCIOBamMMa (HIp. OMOIHOTEeKa, BUIEOTe-
Ka, IPOoJIaBHUIIA, OaHKa, MONITa, [ITKOJIA, CIIOPTCKH KIIy0...).



— OO0jacHUTH HOpMaJHM3alHUjy W TpaBwWia mpse, Apyre u Tpehe
HOpMaiHe (Gopme.

— Omnmcary penanMoHM MOZEN HojaTaka on arpulyra, JOMEHa,
penanujcke ueme, penanuje. OGjacHUTH ITA je UHTETPUTET pejaLy-
OHOT Mojeia nofaraka. JlepuHucarn ommira MpaBHIa HHTEIPUTETA
(paBmIIa 3a IPUMAPHU KJBYY, CTPAHH KJbYY).

— Ipuka3zaru Kako ce MOJIeIIM T101aTaKa KOHBEPTY]y y PEJIallHOHH
MOJIeTI, OTHOCHO penannony 0asy mogaraka. O0jacHUTH MPOMEHY Tep-
MHUHOIIOTHje (€HTHTEeT-Tabena, arpuOyT-KOJIOHA, WHCTAHIA-PeN, MPH-
MapHHU HAECHTU(PHKATOP-TIPIMAPHHU KJbY, Be3a-CTPAHH KJbYY).

Tokom oOpajie OBUX TeMa, PEIaxKe ce [a Ce YUCHULH Moielie y
TUMOBE (2 10 4 WiaHa) ¥ Ja paje Ha MPOjeKTHOM 3a1atky. [lotpebHo je
Ja nzabepy HEKO MOCIIOBambe (HIIP. CHOPTCKH KITyO, TYpUCTHYKA arcH-
IMja, peH-a-Kap KOMIIaHWja, CEePBHUC padyHapa, OaHKa, IPOJABHUIIA...)
¥ J1a Kpeupajy Mojel mojaraka ca rnparehoM JOKyMEHTAIHjoM U Hpe-
3EHTALINjOM.

VY oxBupy Teme Ynuthu je3uk SQL norpebHo je:

— Yno3HatH y4eHHKe ca OCHOBaMa Iporpamupama y jesuky SQL.
Uctahu Baxxuoct ynura SELECT kojum mperpaxyjemo 0a3e nogaraka
1 KOjUM J00MjaMo TpakeHe U KopucHe nHdopmanuje. OnucaTu cenek-
U]y, IPOjeKIINjy U cliajame Tadena.

— Bexxbaru ca ydeHnuumMa 3aaTke KOjuMa ce Tpaku Ja u3 Oase
noparaka no6ujy uapopmanuje nomohy ynura SELECT (npojexuu-
JOM, CeNeKIujoM, crajameM Tabena). Ilpukasatn um mpoBexOaTH cio-
JKeHe ynute u noxynure. Kpo3 mpumepe mpukasaTH M IpoBexOaTn
ynorpedy pasuux ¢yHkuuja. OGjacHUTH BaKHOCT Kpewpama Ioriesia
VIEW u natu npumepe.

— Yro3HaTH yueHHKe ca Hapendama 3a Kpewpame obdjekara. Ilo-
cebny naxmy nocseruty Hapendou CREATE TABLE u paznuantnm TH-
noBuMa nozaraka. ObjacHury nojam orpannderma (NOT NULL u UNI-
QUE KEY), ka0 u nmpuMapHHd U CTpaHH KJby4. YIO3HAaTH YYEHHKE ca
IpyruM o0jekTrMa y 0as3u (CeKBEeHIle, HHICKCH, Ipolienype, GyHKIuje).

— O6jacuuTH 1 poBexkOaTy Hapeade 3a MaHUITYJINCALE ITOAALH-
Ma: yHoC y 6a3y, opucame u usmeny (INSERT, DELETE u UPDATE).

— Wcrahu BaxkHOCT agMuHHCTpalyje 0a3e mogaraka: KOpUCHHULH,
JIOJICJbUBAGE M OJ[y3HUMAaIbe IPaBa KOPUCHHUIIMMA, POJIC.

Toxom vacoBa 1mocBehieHHX OBHM TeMama, Ba)XKHO j€ Jia yUCHHUIN
BexkOajy 3a7aTke Koju ce periasajy y jesuky SQL. Hajsuiie maxmwe no-
ceetutr ynuty SELECT kojum ce no0ujajy nHpopMamje u3 nmogaraxa
Koju ce uyBajy y 6a3u. [loTpeOHO je na yuyeHUIH U Kpeupajy oap jeaHy
0a3y monaraka Hapen6ama CREATE TABLE.

1V paspen

Pasu nakier niaHupama HACTaBe J1aje ce OPHjEeHTAIlMOHH MPe-
Jor Opoja yacoBa Io TeMama.

[Tporpamupame n 6a3e noxgaraxa (14 + 32)

Jpyre aktyesnHe TexHomnoruje (8 + 8)

Ipensubhena cy ABa ABOYACOBHA MHCMEHA 33aTKa Ca jeHOYacOB-
HUM HcTpaBKama (6 gacosa).

OG6jacHuTH KaKko ce paau ca Oa3aMa Iojaraka y aruidKanyjama
KpO3 MpHUMepe NHcama Mporpama Koju y ceOu nMajy KoMaH/ie yIUTHOT
jesuka SQL u 06palyjy momarke u3 6a3e nmoxaraka. M3abparu jenan ox
JIBa HA4YMHA:

— ITucame nporpama yHyTap CHCTEMa 3a yIpaBlbambe 6azama mo-
naraka (mpouenype, GyHKIHUje, TPUrepH, KypcopH)

— ITucame nporpama y HEKOM IIPOrPAMCKOM je3UKY BUILIET HUBOA
(Java, C#...) KOju UMa yTHEKACHE KOMaHE YIUTHOT je3nka SQL.

VY okBupy Teme JIpyre akTyesIHe TeXHOJIOTHje IIOCTOjU IIPOCTOP
J1a ce YUYCHHIM YIIO3Hajy U ca APYTMM HauMHHMa OpraHn30Bama Io/a-
Taka, kao mTo je XML, Kao u ca akTyeqHUM TexXHOJIOTHjama. BaxHo
je Ila ce yYeHHUIM 3aMHTepeCyjy Ja MmpaTte MPOMEHe Koje ce JenaBajy y
cBeTy nH(opMannoHux TexHosoruja. [IoTpedHo je Kox BUX CTBOPUTH
LINPOKY CIHMKY O TOME KOje CBE TEXHOJIOTHje T0CTOje 3a UCTe 00IacTH
pana, U pa3BUTH MEXaHU3Me J1a MOTY Ja yropelyjy u aHanusupajy pas-
JIMYUTE allaTe ¥ METOJE.

Hacraga y 6moky (30)

1. Ilpumep jenne 6a3e moaaTaka o MOJENa 10 KOHAYHOT pelleba
1 paza ca nogauma (10)

2. IlpojextHH 3aaTak — npojexrosame Oasze (10)
3. [IpojexkTHH 3agaTak — Kpenpame 0ase momaraka u paj ca moaa-
muma (10).

IMPOI'PAMCKE ITAPAIUT'ME

Iuip HacraBHOr mpeaMera IIporpaMcke mapajurme je passoj
PA3IMYUTHX TIPUCTYIA pelllaBamy MpodieMa Ko yueHHKa Kopwiuhe-
EM PA3JIMYUTHX KOHIIEATa IIPOrpaMuparba.

3ananm HacraBe npeamera IIporpamcke mapaaurme cy aa yde-
HUIM:

— OBJIAJ1ajy HAIPEHUjUM KOHI[EITHMA IPOTrpaMupama;

— YIO3Hajy Ce ca PasIMYUTUM HPUCTYNHMMA pellaBamby podieMa
HPOTrpaMUPAHEM, Pa3IMYUTHM IIPOrPAMCKUM MapajurMama 1 capiajia-
Jy pazIuyuuTe MporpamMcke je3uKe KOju Te rmapagurMe WiIycTpyjy;

— jadajy CIoCOOHOCT pelaBama rmpodieMa pa3BojeM JIOTHYKOT |
KPUTUYKOT MUIIIbEHHA;

— jadajy crnocoOHOCT 3a MPEIM3HO U KOHIIU3HO Ae(PUHUCAE MTPO-
Onema; yro3Hajy ce ca MOTpeOOM 3a KOpHIIheHmeM pellaBama Ipo-
OneMa mporpamMHupameM U Y APYTMM oOnacTuMa (HIp. Yy MaTeMaTHUIH
U TeXHUIM WIH Y Je(HUHHICAY MOCIOBHUX MTPOLEIypa M IPOTOKOIA);

— ocrocobe ce 3a paj Ha MPOjeKTHMa, KOjH 3aXTEBajy MPUMEHY
3Hamba U3 IPYTUX HACTAaBHUX MPEMETA, M KOjU MOJpa3yMeBajy Kpeupa-
e pellierha Ha padyHapy 3a Je(uHICaHu npodieMe U U3paay KOHKpeT-
HUX aIUIMKaIuja, ca mparchoM JOKyMEHTAIMjOM U IIPE3eHTalljaMa;

— YHaImpeze cTpareruje U TeXHUKE CaMOCTalIHOT yuera KOpUcTe-
hu MoryhHOCTH padyHapa, U3rpajie CipeMHOCT 3a Ipaheme HOBHX pe-
mIema y 00IacTi HHPOPMATHIKE TEXHOJOTHjE M Pa3BHjy CIIPEMHOCT 3a
y4€He TOKOM LIeJIOT KMBOTA.

IV paspen
(2 gaca HenesbHO, 62 yaca TOIUIIEHE)
1. YBom.
2. Wcka3Ha JorHKa.
3. [Ipenukarcka joruka.
4. JIornuKo IpOrpaMHpame.
5. @YHKIMOHAJIHO MPOrpaMHUpaE.

HAYUH OCTBAPUBAIbA ITPOI'PAMA

VY oxBupy Teme YBoj (4) notpebHo je:

Vro3Hatn ydeHHWKEe ca OCHOBHHM OCOOMHAaMa JEKJIapaTHBHOT
HporpaMupama, paszinkoM Hu3Mel)y penanuoHux u (QYHKIHOHATHHX
MIPOTPAMCKHX je3HKa, HAYMHOM OIMCHBama IpoliemMa y NeKIapaTHB-
HUM MIPOTPAMCKHUM jE3UIIMA.

V okBupy Teme Mcka3na joruka (8) morpedHO je:

OOHOBHUTH TPaJMBO M3 HCKa3HE JIOTHKE, 00pahuBaHO y OKBHpY
MaTeMaTH4Ke Tpyle NpeaMeTra, mocedHo y JIMCKpeTHO] MaTeMaTHIN
(Uckasu, Uckasue popmyne, McTHHUTOCHa BPEIHOCT MCKAa3HUX (op-
Myia, KoHjyHKTHBHE HopMmaiHe dopme (KH®) n aucjyHkTuBHE HOp-
manae popme (JJHD)).

VIo3HaTH y4eHHMKe ca MeTojiaMa IpoBepe jaa Ju je TBpheme Jio-
T'HYKa ITOCIIENIa APYTUX TBpherba WilH He.

— JIJIJI anropuram — Davis-Putnam-Logemann-Loveland anro-
puTam, ca npoBepoM 06e Moryhe HHCTHHUTOCHE BPEJHOCTH KOje ce HOo-
JaBibyjy y popmymu.

— Meton pesomynmje.

VY okBupy teme Ilpenukarcka goruka (10) morpeGHO je:

Jebunncary npearkarcke GOpMysie U BHXOBY HHTEPIIPETALIH]Y

Tpukasar yyeHHLMMa IIPE/CTaB/baABE IPOU3BOJBHE IPEIUKAT-
cke opmyie y 00IHKy JIOTHYKOT porpaMa Kpo3 dase:

— [Ipenexc HopmaiHa opma.

— Ckonemmsanyja.

— Cyncrutyuyja.

— Yauduxanmja.

O0jacHUTH METOJT PE3OIyIIHje.



V okBupy Teme Jloruuko nporpamupame (22) notpedHo je:

— YIO3HATH YYEHHKE Ca CHHTAKCOM H3a0paHOr IPOrPaMCKOT je-
3UKa;

— YHO3HATU YYCHUKE Ca Pa3jIMYUuTUM BpCTaMa IporpaMCcKux Kia-
y3yaa (YMI-CHULE, IPaBHIIa U IIUJBEBN);

— YIO3HATH YYCHHUKE Ca MPOLECcOM H3padyHaBambe OAroBOpa, 00-
jacHUTH cTabJI0 U3pavyyHaBamba OIr0BOpa;

— neUHUCATH CIIOKEHE CTPYKTYpe IOJaTaka, JIUCTe, Kao CTPYK-
Type pa3HOBPCHHX MOJaTaka ca YTBPHEHHUM PEJOCICaOM, YHjUM elle-
MEHTHMa C€ MPUCTyNa oA MpBOT eneMeHTa. O0aBe3HO HAIIACUTH pe-
Kyp3UBHY CTPYKTYpY JIUCTE.

JleduHucar OCHOBHA ITPaBMIIa 32 Pajl ca JUCTaMa

— IlpunagHoct JucTH.
— Crnajame aBe JHCTE.
— bpucame enemenTa us aucre.

JleduHucaTu npaBuia 3a peniaBame KOMOMHATOPHUX MTpodiemMa

— IlepmyTamyje.
— Bapwujanuyje.
— KoMmbOnHanmje.

,Z[e(bI/IHI/IcaTI/I IpaBuJia 3a peiiaBambe JOTUHYKUX npo6ﬂeMa

— AjumrajaoB npobiem kyha.

— MucuoHnapu u JbyI0XKAEPH.

Jebunucary mojam eKCIepTCKOr CHCTeMa M KPEHpaTH jeHOCTa-
BaH GKCIIEPTCKH CHCTEM 3a IPEMO3HABAKE PA3INUUTHX 00JIMKa, )KUBO-
THIbA, [IPEMETA. ..

V okBupy TeMe @YHKIHOHAJIHO nporpamMupame (14) norpedHo je:

— YIO3HATH y4YEHHKE Ca THIIOBMMA H KJlacaMa THIIOBa;

— YIO3HATH YYEHHKE ca CHHTAKCOM U3pa3a u (QyHKIHjama (Jamo-
na uszpasu, Kapujes 3amuc, let ... in, where, if-then-else, case);

— YIO3HATH YYCHHKE ca peKyp3MBHUM (pyHKIHUjama W (QyHKIIHja-
Mma Buiier pexa (map, filter, fold) u peanu3zoBaTtu ca yueHHIIIMA HEKe
peKyp3UBHE (PYHKIIH]C;

— neduHHCATH THIOBE U KJace THIOBA (ajare0apcKu THIIOBH I1O-
Jlataka, mapameTapcKu moauMophu3am);

— neduHucaty GyHKTOpE, MOHAIE;

— YIO3HATH yYCHHKE Ca YIa30M/H37a30M IporpaMa U CTaHaap/-
HUM OHOIHOTeKaMa.

BEB [IPOT'PAMUPAILE

s u 3apanm

b HacTaBHOT npeamerta Bed mporpamupame je yro3HaBame ca
CaBPEeMEHNM BeO-TEeXHOJIOTHjaMa U IbUXOBO KopHIIheme y INJbY Kpeun-
pama BeO-caapikaja KOjH OAroBapajy CaBPEMEHHM ITOCIOBHUM U JIMY-
HUM noTpebaMa KOpHCHHUKA.

3amamnm HacraBe npeaMeTa Beb nporpaMupame cy 1a yUeHUIN:

— YIO3HAajy KOHLEINTe BeO IporpaMupara 1 je3uke 3a OIHC cajip-
’Kaja, n3Iiesa 1 MoHallamka BeO CTpaHa;

— Oyay ocrioce0/peHU 112, HA OCHOBY Mo3HaBama je3rnka HTML u
CSS, mporymaue eneMeHTe BeO-CTpaHHMIlE, NPUIAro[e UX U Kpeupajy
BU3YEJIHO JION/JbUBE CTPAHUIE KOje CajpiKe JMHKOBE, CIUKE, JINCTE,
Tabese U ciauYe CIIEMEHTE;

— Oyy 0CTOCOOJBCHU JIa KPEHpajy CIOKEHHjE BHIIECIOjHE BEO-
aTuTMKanyje koje omoryhaBajy KOPHCHUKY Ja Kpo3 (opmynap YHOCH
onpeheHe mopatke, 100Uje JKeJbeHE MOIATKe, HpEeTpaxyje, axypupa
iy Opwie rmojaTke u3 6ase rnojaraka.

IV paspen
(2 gaca HenesbHO, 62 Yaca TOANIIILE)

1. Pauynapcke mpeixe

— INojam pauyHapcke Mpexe.
— KoMrioHeHTe pauyHapCKUX Mpexa.

— BpcTte mpexa.
— Tomonoruja Mpexa.
— CnojeBUTOCT MpExKa.

2. uTepHeT cepBUCH M MPOTOKOIH

— Hcropujar uHTEpHETA.
— UuTepHeT cepBucH.
— MHTEepHET MPOTOKOIIH.

3. Onucum jesmk HTML

— OcHoge je3nka HTML.

— Crpykrypa HTML crpane.

— 3araBsbe BeO-CTpaHe U METaIo/aly.
— Henune y HTML noxymenry.
— Ilacycwu, nucre u agpece.

— Omnwc Tekcra.

— Bese.

— Tabere.

— YMeTHYTH canpiKaj.

— ['mo6anuu arpudyTu.

— T'enepuuky GJI0K eleMEHTH.
— @opmynapu.

4. Ctuiacku aucToBH — jesuk CSS

—VYBon y CSS.

— YiibyuuBame cruiickux nuctoBa y HTML noxymenre.
— CenexkTopu.

— Hajuemthe kopunrhena cBojcTBa 1 lbUXOBE BPEIHOCTH.
— IIpumep cTunmzoBama BeO-CTpaHe.

5. Ckpunr je3uk JavaScript 3a KJIUjeHTCKO NPOrpaMupame

— IloTpeda u cTangapau3anyja.

— YMeTame CKpUnTa y BeO-cTpaHe.

— OcHoBe je3uka JavaScript

— HapeznOe

— [IPOMEHJbHBE, CJICMCHTAPHU THIIOBH U OIEPATOPH
— KOHTPOJIHE CTPYKTYpe

— JavaScript o6jexTn.

6. CepBepcko nporpamMupame

[lpencraButu jeman ox nBa Hajuemrhe kopuirheHa cepBepcka
OKpYXKema:

PHP, MySQL

—YBon y PHP.

— IIporpamupame ca PHP.

— Kpeupame nuHamudkux BeOG-cajTosa.
—¥YBony MySQL.

— IIpojexToBame 6a3e momaraka.
—PHP u MySQL.

— PasBujame BeO armkanyja.

— Ynpasssame cecujama y PHP.
— O0jextHO opujenTrcanu PHP.
— Ipumepu:

— (opmyiap 3a peructpanujy;

— BeO Gopym;

— WTEPHET NPOJaBHHMIIA.

ASP. NET, Visual studio, C#

— Oxpyxeme Visual Studio.

— [pernen nporpamckor jeznka C#.

— ¥YBox y 6ase nmoparaka.

— IIpuka3uBame 6a3a nogaraka.

— Ipuctyname 0a3u noxaraxa nomohy koza.
— Kpenpame ASP. NET Be6-cajra.



HAYUH OCTBAPUBAIbHA ITPOI'PAMA

Pajin nakmer rmiaHupama HacTaBe Jaje ce OPHjeHTAlMOHH TIPea-
JIor Opoja Jyacosa 1o TemMama.

Pauynapcke mMpexe (4)

WuTepHet cepucu u npotokonu (4)

Onuchu jesuk HTML (8)

Cruicku auctoBu — je3uk CSS (8)

Ckpunr je3uk JavaScript 3a KIIHjeHTCKO mporpaMupame (8)

Cepsepcko nporpamupame (30).

Pauynapcke mpe:ke

Y4eHHKe MOACETHTH, jep ce ca OBUM IMojMoBHUMa cpehy y apyrum
IpenMeTHMa y JIPyroM U Tpehem paspemy, mTa YMHE padyHapCcKy Mpe-
Ky. HaBecTn cBe OCHOBHE yrore padyHapcKe MpeKe 1 OCHOBHE KOMITO-
HEHTE padyHapCcKe Mpeke: MPEKHH Xap/BEp, MPEXHH COpTBEp U KO-
MyHHUKalnoHe kKaHaje. OOHOBUTH MTOjMOBE KOjH C€ OIHOCE HAa MPEKHH
xapnBep (pyTepe, CBHUEBE, XabOBE, MOCTOBE, MOZIEME, ...) H KOMYHHKa-
LUOHY oIpeMy (KablIoBe U TEXHHUKE OS:KUUHE KOMYHHUKAIIU]E).

IToHoBuTH pa3nmuuuTe BpcTe paayHapcke mpexe (LAN, WAN), ye-
THPH TNIaBHA THUIA Tonosoruje Mpeke. O0jacCHNTH 3Ha4aj CII0jeBUTOCTH
Mperka, MPEeJICTaBUTH J1Ba OCHOBHa pedepentHa moxena (OSI mogen,
TCP/IP mozexn) u onucaTy Haj3HaYajHUje cI0jeBe pe)epeHTHOT Mojieia
(pu3nuky c110j, MpEXKHU CJI0]j, TPAHCIIOPTHH CJI0], AIUTUKAIOHH CJI0)).

HNHTepHeT CepBUCH M MPOTOKOJIHU

IotpebHO je ma yueHUNM: pasymejy cBe (QYHKIje HHTEPHETA, OJT
MIOYETHE HJieje I00ATHOT yMpekaBarmba, IPOHATAKEHha U JIaBamba HHHOP-
Marja; 1a pasymejy mnojam Be6-a (www). Camo HHOOPMATHBHO YUCHUKE
YIIO3HATH Ca UCTOPUjaTOM UHTEPHETA IPY YeMy BHILE IaXKEbE TOCBETUTH
TexHonorujama npuctyna Murepraery (DSL TexHomoOrHje, KabioBCKU MH-
TEpHET, OSKHUYHE TEXHOJIOTH]E, MPEXKE MOOMITHE TeehOoHHje).

HaBecTn oCHOBHE MHTEpHET cepBHce: 0a3HMYHU CEpBHUCH (EJIeK-
TPOHCKA IOIITa, KOMyHHKAIMja U3Mel)y ynajbeHnx padyHapa, MpeHoC
nozaraka u3Mely ynajbeHnX padyHapa), jaBHH MH(OPMAIMOHU CEpPBHU-
CH, JUCKYCHOHE rpyIe, KOH()EPEHLUMjCKH CEPBUCH U CEPBHUCH 3a Ipe-
TPaKMBamb-e HHTEPHETA.

Kon MHTEpHET MpoToKoIa 00jaCHUTH MPEXHE MPOTOKOIIE, POTO-
KOJI€ TPAHCIIOPTHOT €JI0ja ¥ MPOTOKOJIE AIUTMKAIIMOHOT CJI0ja.

OnucHu jesuk HTML

VYueHuke ymo3HaTH ca JBa OCHOBHA INPUCTYNAa KOI Kpeupama
Myntumenrjataux caapkaja: WYSIWYG (errn. what you see is what
you get) rie KOPUCHUK OAMAax BHIM IITa KpeHpa W JAPYTH TIe ce KO-
pHCTH 1OCeOaH eIUTOp MPH YeMy Ce KOPHCTE MHCTPYKLHjC je3uKa 3a
obernexaBame.

VYka3aTh Ha OCHOBHY IOZENY Ha je3UKe KOjH OIHCYjy Caapxkaj
BeO-cTpaHe, je3nKe KOjHu ONHCYjy CTHII BeO-cTpaHe (1300p donTa, 60ja,
(opmaTHpame TEKCTA...) ¥ Je3UKe 3a OITHC ITOHAIIamka BeO-cTpaHe.

OGjacHuTH 1a je HajkopHITheHHjH je3WK 3a ONHUC cajpikaja BeO-
ctpane HTML je3suk W IpeICTaBUTH HajHOBHjE BEp3Hje W CTaHIapje
KOjH Cy BE3aHH 3a OBaj je3UK.

V ommcy cunrakce HTML je3nka 00jaCHUTH IUTA YMHU JOKyMEHT,
KaKo Ce OHM 03HauaBajy (Tarosu) u kopumheme arpudyTa 3a BUXOBO JI0-
JIaTHO onucHBame. Kao npernopyky aaTti HajjeJHOCTAaBHUJU THII SUTOPa
(Notepad) wnu Hanpenuujy Bep3ujy oBor eautopa (Notepad ++). O6ja-
CHHTH TI0jaM MeTaroiataka u 3aiirto ce Oar oHu Besyjy 3a HTML je3uk.
Jlatu mozeny canprxaja eaemenTa html Ha enemente head u body. O6ja-
CHHTH €JIEMEHT 3a OIIMC HACJIOBA BeO-CTpaHe fitle 1 pyre eleMeHTe KOju
ce KOpHCTE 3a OIMC MeTalojlaTaka y 3ariaBlby CTpaHe: meta, link, style n
script. Y OKBUPY meta eneMeHTa MoceOHO 00jaCHUTH KOJIMpPame KapaKTe-
pa UTF-8 u koxHe 1meme 3a koaupame hUpriinakor 1 TaTHHUYHOT TeKCTa.
Jartu noniesty eneMeHara Koju onucyjy uenune HTML nokymenra (main,
header, footer, nav, aside), kao 1 eleMeHTe 3a 03HaYaBaHEC HUBOA HACIIO-
Ba. O0jacHUTH eneMeHTe 3a ONUC TIOCEOHUX CEKIuja section U article.

Jlatu nperen exeMenara 3a onuc nacyca (paragraph), mucre (ul,
ol, il), anpece (address), murara (blockquote) n 3a onuc texcra (i, b, u,
em, strong, small). O0jaCHUTH anCONyTHO W PEIATHBHO apECUpambe.

Kox onmca Tabena jpatu mperies eneMenara table, tr, td, th u td. Obja-
CHHUTH €JIEMCHTE 32 YMETamhe MYJITHMEINjaHUX CcajipiKaja Kao IITO Cy
cnuka (img), npyra BeO-cTpana (iframe), aynno u Buaeo-3anucu (audio,
video, source).

O6jacuHutH notpedy kopuirhema reHepUIKNX elleMeHaTa Koju cy
JIOZIeJbYjy CBUM €JIEMEHTHMa W JIaTh TpHMep Hajuerrhe KOopuIheHuX.
OGjacHUTH eneMeHTe div M span 3a TPYIHUCambe cajpikaja. YpaauTH
MpUMep HajjeqHOCTaBHHUjer (GopMysIapa U MPU TOME KOPHUCTUTH KpaTke
[POrpame CKPHIIT je3nKa.

Cruicku auctoBu jesuk CSS

Yyenuke Tpeba ynosHatu ca pasiorom yBohema CSS jesnka, 1moj-
MOM JIeKJIapanyje ¥ Had4MHOM 3allicHBama. JlaTth mperies 0CHOBHHX
[paBUIIa KOjU €€ KOPHUCTE y OKBHPY CTHJIOBA.

Koj omiute CHHTaKce CTHJICKHX JIMCTOBA IPEJCTABUTH OCHOB-
He celeKkTope 3a 3amuc eiaeMeHara. OmucaTd HayMHE YKJbY4HBama
ctucakux auctoBa y HTML nokymeHT u HacnehuBame CTUICKUX OMU-
ca. O6jacunTn Hajuyemhe kopuirheHe celeKTope, CBOjCTBA U FHHXOBE
BpeaHOCTH: (DOHT, Ha3uB (OHTA, BelnunHA (OHTA, BapHjaHTe (QOHTA,
CTHIIN30BakE TEKCT, TOpaBmame TeKeTa, 0oja. [IpencraButi Mmoaen Ky-
tuje (box), canpxkaja (content) n okupa (border). O0jacHuTH Width N
height cBojcTBa 3a ofpelhuBame IMPHHE H BUCHHE elIeMeHaTa, margin
3a onpehuBame CroJbHE MapruHe, pasHe BapHjaHTe CBOjCTBO border 3a
onpehuBame okBupa (nebspHHa, BpcTa JMHUjE U 00ja, CBOjCTBO bac-
kground 3a onpehuBame mo3aauHe enemeHara. Jlatu cBojcTBa 3a CTH-
n30Bamke JucTa U Tabena. O0jaCHUTH PENaTHBHO, CTATHYKO W arco-
JIYTHO TIO3UIIMOHUPAE U CBOJCTBO position KOje TO OIHCYje.

Ipu peanuzanyji OBE U MPETXOAHE TEMATCKE LEIMHE PAJUTH Ca
Hajje/IHOCTABHU]UM SJIUTOPOM, TToficTall YUeHHKe J1a TIPUMEHE CTeYeHa
3Hama U3 pajia ca nporpaMmuMa 3a oopajy TeKkcTa v mporpammuma 3a oopa-
Jly CJIMKA M TaKo MPHUIIPEMe CaJiprkaj 3a KpEHparbe COIICTBEHE BeO CTpaHe.

Kao mpojextHr pajx ydeHu tpebda a cBoje TeMe 3a MaTypCKH
pan obpane xopumhewem HTML u CSS je3uka u npeseHtHpajy ra y
00muky BeO-cTpane. [Ipu Oupamy caapikaja HHCUCTHPATH Ha KPUTHY-
KOM IIPUCTYITy HH(OpMALFjaMa U U HETOBakYy CCTETHKE.

Cxpunr jesuk JavaScript 3a KJIHjeHTCKO NPOrpaMupame

O0jacHHUTH T0jaM CKPHUNT je3uKa, 00jaCHUTH Pasjiore M MpeaHo-
ctr yBohemwa JavaScript je3uka, pa3iuKy y OZHOCY Ha IPOTPaMCKH je-
3uk Java. Jlatu JavaScript cuHTakcy U 00jaCHUTU yMETamhe CKPHUIITOBA
yHyTap BeO-cTpaHa.

OO0jacHUTH JAeKIapucame MPOMEHJBUBUX M KopHIIhewe var Ha-
pende, OCHOBHE THIOBE MopaTaka (OpOjeBHM THI, HHCKE KapakTepa,
BynoBcku Tuit...). Jlatu mperien orneparopa (apuTMETHYKH, PENario-
HH, JIOTUYKHU, OUTCKU U oniepaTopu aojeie). Ko KOTHPOIHUX CTPYKTY-
pa mpeacTaBUTH CTaHAapAHE U Kopuiheme Hapende with.

O06jacHuTty QyHKIHUje, KIbYYHY ped function U 0COOMHE (PyHKIIH]jC
y JavaScript, npoMeHsbHBa YHja je BpeaHocT GpyHkuujckor Tuna. O6ja-
CHHUTHU 00pany m3y3eraka try catch 61okom.

Jaru npernen JavaScript o6jekara: o0jektu Tumna String, o0jekar
Math, o6jextu Tuna Date, o6jextn Tuna Array.

Ha nmpuMeprma mokasatd u3pajay BeO-cTpaHa ca jeJHOCTABHUM
(bopmynaprma Mpu 4emy ce KOPUCTE CKPHITOBH.

CepBepcko nporpamupame

VYueHnKa YHO3HATH OCHOBHOM KapaKTEPUCTHKOM CEpPBEPCKOT
nporpaMupama: KOpUCHUK (KJIHjEeHT) IIajbe 3aXTEB CEPBEPCKOj CTPaHH
IIPH Y€MY C€ CKPHIT U3BPIIaBa Ha CEPBEPY IIPE HErO ILITO CE KIMjCHTY
Ha3a]| [olIajbe OATOBOP. 3a Pa3iMKy O[] KIHMjEHTCKUX CKPHIITOBA Kao
wito je JavaScript, cepep obe36elyje Behuny pauyHapckux pecypca
Ipe ciama CTPaHMIE KIMjeHTY 3a pHKa3 y BeO nperienady. HaBectn
MaHe CepBEpPCKOr IPOrpaMupama Kao IITO Cy Mama Op3uHa OJ[3UBa, 3a-
BHCHOCT 0J] Op3MHE MPEeXe M CaMHUX KapaKTepucTuKa cepsepa. Ha mpu-
MepuMa TPEJCTaBUTH jefaH Of JBa Hajuemrhe kopuirheHa cepBepcka
OKpY)KEHa U je3UKe KOjH Ce KOPHCTE 32 CEPBEPCKO MPOTPAMHPAE:

— MPEACTaBUTH ITpuMep coTBepa OTBOPEHOT Kojia ca OeCIIaTHOM
nneHnoM: PHP — CKpUITHH CEpBEPCKH NPOTPAMCKH je3UK KOjH je Ha-
MEHCH 3a U3paay JMHAMUYKHX BeO cajToBa W Hajuemhe KopumheH ca
BuM MySQOL — cucteM 3a yIpaBbambe PENalloHnM 0a3aMa MoJaTaka;



—npexactaButu ASP.NET (enrn. Active Server Pages .NET) — Beb
TEXHOJIOTHjY 3a Kpeupame JTHHAMHYKUX BeO cajToBa, BeO aruiMKaimja
n Beb cepsuca u C# — MporpaMcKy je3uK KOjH je HaMEHEeH je U3pajau
ammkanyja 3a .NET Framework mnargopmy.

PHP n MySOL

VYuennnuma 00jacHUTH IVIaBHE KapaKTEPUCTHKE JAWHAMHUYKHX
BeO-cajToBa. Harmacutn miaBHe kapakrepuctuke PHP je3snka na ce
Bpio nako yrpahyje y HTML, na je HaMemeH 1a Ou ce mucamu BeO
CKPHIITOBH H JIa jé CepBepCcKa TEXHOJIOTHja ( HEONXO/IHA je aruTKaIuja
BeO-cepBepa a Ou OHO ITO ce Hamuiie y PHP paanino u 6uno QyHk-
nuoHanHo). HaBectn pasnore kopumthema PHP kao je3nka Koju je Op-
KU 1 0OJBH HETO JIPYTH KaJa je ped o u3paau IMHAMHYKIX Be0O-CajToBa.

Kox yBona y PHP mipopaanuTh: OCHOBHY CHHTAKCY je3WKa, CIIambe
nojaTtaka y BeO mperpakuBad, MHcame KOMEHTapa, IIPOMEHIbUBE, YBO-
heme cTpuHroBa, cacTaBibamke CTPUHIOBA, YBohewme OpojeBa, yBoheme
KOHCTAHTHH, OTKHPaBakbe IPELIKE.

Kon mporpamupama ca PHP-omnpopaautu: npasbee HTML
obpacna, pyxoBarse HTML o0Opacuem, ycioBe U oneparope, UCIIUTH-
Bamke BaJbAaHOCTHU TIOZIaTaka y oOpaciy, yBoheme Hu30Ba, metibe FOR
n WHILE.

BaxHo je 00jacHUTH Ja MPUIMKOM Kpenpama TUHAMHYKHAX BeO-
arunkanyja je 6ospe pasnsojutu PHP ckpuntose u HTML xon y mo-
ceOHe nmaroTeke. Y Be3HW ca TUM OOjaCHUTH allCONyTHE U pEaTHBHE
nyrtame. O0jacHutn m3pany Tpajuux obpasama (HTML obpa3ana ko-
ju mamTe Kako cy nonymwenn). O6jacautu dynkuuje: include (), inclu-
de_once (), recuire ().

OO0jacHUTH MMEHOBaE elieMeHaTa jeJHe KOHKpeTHe 0ase moja-
taka Ha MySQL cepBepy, OMpame THIIOBA U OCTAJINX CBOjCTaBa KOJIOHA.
O6jacuutn aamunuctpupame MySQOL cepepa. Kox kpenparma norped-
He 0a3e nojaTaka NpopaJuTH: IpaBiberbe Oase mojaraka u Tadena, 10-
JlaBambe 3aIlica, CEIEKTOBabE MOJaTaKa, YIoTpeOy ycioBa, COpTHPAbE
pesyiarara ynuTa, axypupame 1ojaraka, Opucame nojaraka u yrnorpe-
Oy dynkuuja. Kako cy ce yuenurm Beh cpenu y Tpehoj ronusu ca npo-
jeTKoBameM Oa3a mojaraka 0OHOBUTH MOCTYIaK HOPMaJH3aIlje, 107e-
Iy TIpUMapHOT KJbyua, penanuje Mel)y tabenama, npaBibee HHACKCA,
OrpaHNYCHE CTPAHUX KIbYUeBa.

O0jacuutu nosesuBame ca MySQL cepBepoM, ypaauTu IpuMmep
ca ¢opmom ca jennocraBuuMm yrmutuMa (INSERT, UPDATE, DELE-
TE), u3nBajame pesyirara yIuTa, aXypupame 3aIuca U ClIame Bpel-
HOCTH Y CKPHIIT.

Kao npumepe Hajuemhe kopuirheHnx BeO-aluMKanuja ypaguTi
WM TI0OKa3aTH ClIabe eNISKTPOHCKe romre rmomohy PHP, ornpemMame
naroreka myteM HTML oOpacua, ynorpeOy JavaScript -a tie tpeba
HaIJIacuTH pa3iuKy niMmelhy oBHX TexHoioruja. [IpuimkoMm kpempama
CTpaHMUIIE 3a IIPHjaBJEUBAE KOPHCHUKA 00jaCHUTH (YHKIIH]j€ 3a TIpHja-
BJbMBame, Kopuiheme Kojaunha u cecuja.

Jlati OCHOBHY CHHTAakcy Koj O0jeKTHO opujeHtHcanor PHP-a,
oGjacuutH pax ca MySQL-oM, jenHocTaBHe yrute U kiacy DateTime.

IMonenuTu y4eHUKe Yy THMOBE Koju fie Kao MpojeKTHH 3a/aTak Ja
ypaze HeKy o BeO arumnkanuja: ¢hopyM, popymynap 3a perucTpaimjy
WM jJeHOCTAaBHY HHEPHET MPOJIaBHULLY.

ASP.NET nu Visual Studio

Ipencrasutu Visual Studio xao BeO-TEXHOIOTH]y 3a KpeHpame
IMHAMHYKUX BeO-cajToBa M BeO-arumkanmja. Jlatim kparak mperien
mporpaMcKor jeznka C# kao ogaOpaHOT je3nka 3a Kpeupame BeO-arm-
Kalja, Tj IPOpaJuTH: THIOBE MOfaTaKa, Oeparope, IMPUOPHUTET Orle-
patopa, yrpaBibadyke CTPyKType (CeKBEHIa, TPaHAe U MeTIba), Hape/-
0e cKoka, HU30Be, KJlace U 00jeKTe, HaciehuBame, Kpeupame o0jekara,
MPUCTYI 4YIAHOBMMA KJIAce, KOHCTPYKTOPE, AECTPYKTOpE, HM3BEICHE
KJIace, alCTPaKTHE Kilace, CTaTHYKe YIAHOBE Kiace, [paBa MPHCTYIIa,
3amrulieHa cBojcTBa, 00paay rpemaka, UMEHCKH IIPOCTOP.

Pan y Visual Studio okpyxemy 3al04eTH NPaBJbEHEM OOUIHOT
BeO-o0pacia mpu 4yemy TpeOa HPEICTaBUTH CBE HETOBE KOMIIOHEH-
TE:KOHTPOJIC 3a MOAATKEe M CHCTEMCKe KoMmroHeHTe. IIpeacraButh sie-
noBe .NET Framework-a: 3ajeqHHYKO jE€3MYKO HM3BPLIHO OKPYXKEHE

(CLR) u Oubmmoteky kiaca koja o0e30elyje OoCHOBHE Iporpamcke
¢yuknuje. [TorpedHo je objacHuTH:

— OTBaparme MOYETHE CTPaHUIIe Kao HOBOT WM moctojeher mpo-
JjeKTa ¥ OKPEeTame MPOjeKTa;

— OpraHM3alXjy alUTUKAIja Y IPOjeKTe U PeIIeHha;

— IIpo30pe 3a JOKyMEHTE ¥ PO30pe 3a aJaTke;

— ypehuBame BeO-oOpacua u HTML crpaHUIle BH3YETHO WIH y
HTML-y;

— THcambe KOJa KOpUIIhelmeM ayTOMaTCKHX (yHKIHja eIUTOpa
KkO/1a 1 Memame napamerapa Visual Studio NET-a;

— [OCTaBJbame MPEIOMHHUX Ta4yaKka U poBepa IPOMEHIbUBHX;

— M3BpIIaBamkE HApeaou;

— MpaBJbEH-¢ KOHEKIIHMje Ha CEPBEPCKY 0a3y momaTaxa;

— KOHTpoJIe 3a Opucame u n3MeHy noxaraka (GridView), 3a yHoc
1 axypupame nogaraka (FormView, ListView);

— Kpeupame M M3BpIIABake alUIMKaLHje, Ka0 U OTKIAmbAmbEe MpO-
IPaMCKHX IpelllaKa n3 bHX.

[logenutn yyenuke y TUMOBE Koju he kKao MpOjeKTHH 33/1aTaK Ja
ypazne Heky ox ASP.NET amunnkanuja: kajJeHIap ca MIKOJICKUM aKTHB-
HocTHMa, (opymystap 3a peructpaiujy (IpoBepy HACHTUTETA) WIIH je/i-
HOCTaBHY MHTEPHET IPOJABHUILY.

CAIPKAJ U HAYUH ITOJJATAIbA MATYPCKOI' UCIIUTA

MartypckuMm HCIHTOM YTBplhyje ce 3perocT W 0crnocoObeHOCT
YUCHHKA 32 JJaJbe MIKOTOBAIhE.

Marypcku UCHHT MONaXy YISHHIH KOjH Cy YCIICIIHO 3aBpPIIVIIN
YETBPTH pa3pe]] THMHa3Hje.

CAJIP)KAJ MATYPCKOI' UCIIUTA

Marypcku HCIHUT CacTOjU Ce U3:

— MICMEHOT UCIIHTA M3 MaTePHEr je3MKa U KEbHKECBHOCTH,

— NHMCMEHOT U YCMEHOT MCITHTA M3 JEJHOT OJf TPUIIPEAMETA: npo-
epamuparse, 06jeKmHO OPUjeHMUCAHO NPOSPAMUPAILer baze no0amaxa,

— u3pajie ¥ ogbpaHe MaTypCKOr pajia.

CBH IpeMETH IOJIAXKY Ce MpeMa HACTABHOM IPOrpaMy Koju je
YUYCHHK CaBJIaJa0 TOKOM YETBOPOTOAMIIKET 00pa3oBamba y TMMHA3H|U
3a YYCHHKE ca MOCEeOHUM CIIOCOOHOCTHUMA 3a PadyHapCcTBO U MH(OP-
MaTHKy.

1. [lucMenn ucnut U3 Marepmer jesmca U KIbUKEBHOCTH

[Ipn omnemuBamy MICMEHOT 3ajaTKa, UCIIUTHA KOMHUCHja MMa y
BUly MIMpUHY oOpase Teme, n300p M MHTeprnperanujy rpale, kommo-
3HILIHU]JY, CTHI H jE3UK.

2. TIiCcMeHH M YCMEHH HCITUT U3 jeTHOT O] TPUIIpeMeTa:
npozpamuparse, 00jeKmHo OPUjeHMUCAHO NPOSPAMUparse u 6ase
nooamaxa.

IIpunukoMm onemuBama NMUCMEHOT 33/aTKa, MCIHTHA KOMHUCHja
MMa y BUIY KPEaTUBHOCT M CIIOCOOHOCT y CIIpOBOherbY MOCTYIIKA Y pe-
IIaBamy 3a/laTaka, Kao ¥ TAYHOCT PelIaBamba NCTHX.

3. Marypcku paa

Marypcku pan ca onOpaHOM je caMocTaiHo oOpaljeHa Tema Kojy
YYEHUK OHpa ca CIicKa ofadpaHuX TeMa y OKBHPY jeIHOT o cienehmx
npeaMera:

— MaTeMaTHKa;

— JIMCKPETHA MaTEeMaTHKa,;

— IpUMEHa pavyHapa;

— IPOTrpaMUparbe;

— payyHapCKU CHCTEMU;

— OIIEPATUBHU CUCTEMH U PAadyHApPCKE MPEXKE;

— 00jeKTHO OPHjEHTHUCAHO MPOTPAMUPAILE;

— ba3e mojaraxa;

— IPOrpamMcKe napamurme;

— BeO mporpaMupame.



Teme 3a Marypcku paj yTBphyje HacTaBHHYKO Behe mikoie Ha
IpeAsor cTpy4yHor Beha 3a obmact npeamera. Criucak yTBpheHHX Tema
o0jaBipyje ce Ha OIIACHOj TaOJIM WM JAOCTaBJba YUCHHIMMA HAa YBH
Ha JIPyTH MOTOJIaH HAYMH ITOYETKOM APYTror IOJyroAuiuTa 3a Tekyhy
IIKOJICKY TOJIMHY.

CBpxa MaTypCKOT pajia je Ja YYeHHK MOKae KOJUKO Blajia Ma-
TEPUjOM y BE3H Ca TEMOM, Y KOjOj MEPH j€ YCBOJHO METOJE M MPHUCTYI
o0Opaze Teme, Kako ce CIY)KU JINTePaTypoM, Jia JIM je OCIIOCOOJbeH 1a
QHAJIM3MPA, KPUTHYKU Pa3MHUIIUBA U 1a CAMOCTAIHO U3Pa3H CBOj JINYHU
CTaB y OMHOCY Ha TeMy Kojy oOpalyje.

YdeHnk paau MaTypcKu pajl y TOKY 3aBpIIHOT paspena y3 momoh
HAaCTaBHUKA — MEHTOPA.

VY Toky u3paje MaTypcKor paja 00aBe3HO je OpraHU30Bame Haj-
Mame YeTHPU KOHCYNITallMje Ha KOjuMa je MEHTOp JIy)KaH IpaTH paj
CBAKOT' yUCHHUKA U NPYKH 1noTpedHy nomoh ynyhusamem Ha noTpeOHYy
JMTEpaTypy U U300py HauMHA M CTPYKTYpEe U3pajie paja.

Oxdpana matypckor paga

Ha ycmenoj onOpaHu Matypckor paja y4eHHK je AyKaH 1a n3-
JIOXKM KOHLIETIMjy CBOT pajia, la HaBeJe JINTepaTypy U Apyre M3BOpe
3Hama Koje je KOPHCTHO, Ja 00pas3noKu MoceOHe METOE M MOCTYIKE
KOjUMa ce PyKOBOJIHO Y TOKY M3pajie MaTypCKOT pajia.

Y ToKy onOpaHe MaTypCKOT pafa KaHauaar Tpeda a mokaxe 3Ha-
€ U3 [ENOKYITHOT caJpiKaja IMpeaMeTa i3 Kojer OpaHu paj.

ITocne onOpane MaTypcKor pajia HCIUTHA KOMICHja yTBphyje jen-
HY OLICHY KOja ce U3BOJM U3 BPEAHOCTH pajia U 00paHe MaTypcKor pa-
Jla ca acleKkTa CHOCOOHOCTH KaHUaTa ja CaMOCTaJIHO HHTEPIPeTHpa
MarepHjy U Ja KOPHCTH CaBpeMEeHEe METOJIe M M3BOpe MH(popMaruja y
IIPOLECy CTHIaba HOBOT 3HAmba.

OPTAHM3ALWIJA 1 HAYMH TTOJIATABA
MATYPCKOI" UCIIMTA

Marypcku UCITUT TOJIaKe Ce Y JiBa PeJOBHA MaTypCKa HCITHUTHA
pOKa: jyHCKOM U aBr'ycTOBCKOM. ITociie aBryCTOBCKOT MCIHTHOT POKa
YUCHHUIH TI0JIAXY BAHPEIHO, Y POKOBHMA KOje YTBPJIH IIKOJA.

3a nosarambe MaTypCKOT HCIUTA YYCHUK OJHOCH TIPHjaBy LIKOJIH
Y POKY KOjH OAPE/H WIKONA. Y TPHjaBU ce HABOAH jeaH Of MpeaMeTa
KOjH JKEJM J1a MOJIAYKe W HAa3WB TEME 38 MATYpCKH paj. Y3 mpHjaBy ce
MpHJIaXe CBEJOYAHCTBO O 3aBPILICHHM pa3peariMa THMHa3Hje W M3BOJ
U3 MaTUYHE KEUTe POCHUX.

VYeHHKY KOjH Ce TIPHjaBH 3a MOJIaramke MaTypCKOr HCIHTA U H3
OIpaBJaHuX pasiiora Oyjie CIPEYCH Ja MOoNaKe HCHUT y LCIHHU HIN
HOje/IMHE JIeNIOBEe MCIHTA, UCIIUTHU 0100p MOJXKE J1a O100pH MoJarame
BaH PEIOBHHUX UCIIUTHUX POKOBA.

VueHHK MOXe Jia OIyCTaHe O] Mojiarama HCIHTa TPH AaHa mpe
MOYETKa UCIHTA, O YeMy 00aBeITaBa HCIIUTHU O100D.

Hauwnn nosiarama MUCMEHNX HCIIUTA

TTMCMEHH UCITUT M3 UCTOT MPEIMETa TOJIaXy CBH YUSHHIIM HCTOT
JlaHa, 10 MPaBUITy, Y HCTOj MPOCTOPHUjH, Y TPHCYCTBY HAjMAE jeIHOT
JIKYPHOT HACTAaBHHKA.

TTiCMEHHU UCITUT Tpaje YeTHPH IIKOJICKA Yaca.

M3mebhy nBa nucMena ncmmra yuaeHHK Mopa Ja IMa cI000/1aH JTaH.

IIpnimkom nonarama MUCMEHOT UCIUTA HHjE J03BOJHEHO KOPH-
mherme omMohHe nureparype.

Teme 1 3a7aTKe 32 MUCMEHU UCITUT MPEUIaXy IPESIMETHHU HACTAB-
HUIY, @ UCITUTHH 000D, HA JIaH MCIHTA, O] MPEITIOKEHUX TeMa yTBP-
hyje Tpu Teme, OMHOCHO TPYIIC 3a1aTaKka O/ KOjUX YICHUK OUpa jeHy.

Teme U 3a7aTKe 32 MUCMEHU HCIMT YUSHUIM 100H]jajy Hermocpe-
HO IIpeJ] HOYeTaK IIMCMEHOT UCIIUTA.

V4eHHK He CMe J1a IPEKPIIN UCITMTHA IIPaBmiia KOja YTBPAU LIKO-
na. Ha mpumep: He cMe 1a HAamyCTH MIPOCTOPH]jY Y KOjoj ce 00aBJba IH-
CMEHHU UCHHT 0e3 0100perba 1eKyPHOT HACTABHUKA, HE CME J1a KOPHCTH
HEZ03BOJbEHA CPEJCTBA, [a MPEIHCYje O APYrHX, Ja oMera JIpyre u
CIIMYHO.

ITMCMEHOM HCIIUTY, HOpE] AEKYPHOI HACTAaBHHUKA (ICXKYPHHX
HACTaBHUKA), MOTY Ja MPUCYCTBY]y MPEACEAHUK HUCIUTHOT ogdopa U
CTpy4mallk Koje Jiesiernpa MUHUCTAPCTBO HAaUIEXKHO 3a IIOCIO0BE 00pa-
30Bama.

Hauwnn nosarama YCMEHUX UCnuTa

VCMEHHU MCIIUT U3 jJeHOT Ol TP HABEACHA MPEIMETa: NPocpamu-
parve, 00jeKmHO OpUjeHmucano npoepamuparse u base nooamaxa no-
Jaoicy YHCHHUIH KOJHU CY MOJIOKHIIN MTUCMEHHU UCIIHT.

Tlonarame ycMeHOT MCIIMTa NOYMEGE HajpaHMje JBa JlaHA IOCIe
ITOJIOKCHOT ITUCMCHOT UCIIHUTA.

Ha ycMeHOM Jiely MCHMTa YYCHUK M3BJIAYM HCIUTHU JUCTHO Ha
KOME Cy HMCIHCaHa TPH IHTaba, OJHOCHO 3a/iaTka. YKOIHMKO yYCHHK
MIPOLICHN J1a HE MOXKE Ja OJTOBOPH Ha MUTAbE, MOXKE Jla IIPOMEHH JIH-
cTuhi, ITO MOXKE J1a yTHYE HA OLICHY.

Wcnmtan muctih He Moyke 1Ba MyTa OMTH YHOTPEOJbEH HCTOT JaHa.

Bpoj ncnmtHux nuctuha Behu je, 3a cBaKy HCIIUTHY KOMHUCH]Y, 32
JIeceT 0JIcTO of] Opoja MpujaBJbeHNX KaHIUIaTa.

Crmcak UCIIUTHUX MHUTama MPUIPEMajy NPEAMETHH HACTaBHHIH
y capamby ca CTpy4HUM Behem 3a o6macT mpeaMeTa U OJaroBpeMeHo
Jajy YUCHHUIMMa J1a OU ce NPHIPEMHIIN 32 Marypy.

OnroBopy yueHHKa Ha YCMEHOM HCIIUTY Tpajy /10 TPHAECET MH-
HyTa, yKJbY4yjyhu 1 BpeMe 3a IpUrpeMy y4eHHKa 3a 1aBarbe 0JroBopa.

VYCMEHOM HCIHTY, NOPEJ WIAHOBAa MCIUTHE KOMHUCHjE, MOTY Ja
HPHCYCTBY]y 4JIaHOBH HCIIUTHOT 0100pa, HACTABHUIIM IIKOJIE, CTPYyY-
HallM KOje JIeJIerupa MUHUCTapCTBO HAJUICHKHO 32 MOCIIOBE 00pa3oBamba
U yUYCHHUIIU.

Hauun ondpane marypckor pajga

Temy 3a MaTypcku paj y4eHHK OHpa ca CIHcKa yTBpheHHxX Tema.
Hcty TeMy 3a MaTypCcKH pajl HE MOT'Y paJTH JBa HJIM BHIIE YICHHUKA y
HCTOM HCITUTHOM POKY.

Y4eHUK npenaje MaTypcKH pajl y poOKy KOjH OAPEAN UCTIUTHU Of-
60p. YKOJIHUKO ra He Ipefa y MpeABUleHOM pOKy, CMaTpa ce J1a je omy-
CTa0 Of NOJIaramba MaTypCKOT UCITHTA.

OnbpaHa MaTypcKor pajaa Tpaje 10 TPUAECET MUHYTA.

OpOpaHu MaTypcKor paja, MOpea 4WIAHOBA HCIHUTHE KOMUCH]E,
MOTY J1a IPUCYCTBY]Y WIAHOBH HCIIUTHOT 000pa, HACTAaBHUIIY IIKOJE,
CTpyUmalli Koje JieJiernpa MUHUCTApCTBO HAUIEXKHO 3a I10cI0Be 00pa-
30Bama U y4EHHUIIN.

Marepujan Koju caapKu CIIHCAK TeMa M 3aJaTaka, MHTamba 3a MH-
CMEHHU HCIUT U MCIUTHE JucTHNE 32 YCMEHH HCIIHT YyBajy ce Kao I10-
CJIOBHA TajHa 10 T0YeTKa ucrura. Marepuja uyyBa JUPEKTOp IIKOJIE.

HcnuTHE 0100p M HICIHTHE KOMHUCH]je

3a cmpoBoheme MaTypcKOT HCTIHTA AUPEKTOp IMIKoie (opMupa
HCTIUTHY 0/100p ¥ MCIMTHE KOMUCH]E 3a CBAKH IIPEAMET KOjU Ce IoJIa-
K€ Ha MaTyPCKOM HMCIHTY. AKO jeZaH IpeIMeT WU Je0 UCITHTA MONaXe
BEJIUKH Opoj yYCHHKa, TUPEKTOp MOXe 1a uMeHyje Behu Opoj ucmur-
HHX KOMHCHja 3a ucTH npeamert. [IIkosna Moke J1a aHraxyje, Kao 4IaHo-
BE HCTIUTHUX KOMHCH]a, U CHOJbHE CapaHUKE.

VcnmTHU 0100p YMHE MPEICeHUK UCITUTHOT 0/100pa, HEroB 3a-
MEHHK M WIaHOBH. [IpeaceIHUK UCIUTHOT 0A00pa je 10 NMpaBHIly JH-
pekrop mikosie. CBHM YJIaHOBH HMCIUTHHX KOMHCHja Cy HMCTOBPEMEHO
WIAHOBH HCIIUTHOT 07100pa. MlcuTHy KOMUCHjy YHHE TPH WiIaHa: IPea-
CeJTHMK, UCIIUTHBAY 1 CTAIHH 4WiaH. /|Ba wiaHa MOpajy OuTH CTpydmba-
1M 33 TIPEIMET U3 KOTa CE TOJIaXEe UCIUT.

Hupexrop onpehyje ko he OUTH TpeACeTHUK UCTIUTHE KOMHCH]E,
KO MCTINTHBAY, a KOju he WiaH BOANUTH 3aIHCHUK O pajly UCIIUTHE KOMH-
cuje. 3aliCHUK O Pajly UCIUTHOT 0100pa BOAM CEKpeTap Kora HMeHyje
JMPEKTOP.

Wcnutau ondop eBUACHTHpA:

— TeMe 3a MaTypCKH paJ;

— KaH/AUJaTe 3a MaTypCKH MCIIUT ca MOAALUMa O JeJHOM O] h3a-
OpaHMX IIpeMeTa M Ha3UBY TEME 3a MaTyPCKH paj;

— POKOBE U pacrope/ Hojiararma Moje/IMHNIX JIeJI0Ba UCITHTA;

— HAaCTaBHHUKE Koju he 1a pexypajy 3a BpeMe MICMEHHUX HUCIIUTA;

— HACTaBHUKE — MEHTOpE Koje he yueHUIM KOHCYNITOBATH Y TOKY
u3paje MaTypcKor paja;

— yTBphyje Teme U 3a7aTke 3a MICMEHE HCITUTE;

— yTBphyje OmIuTy OLeHy Ha MaTypCKOM HCIIUTY;

— yTBplyje KOHauHy OLEHYy y ClIy4ajy HecarIacHOCTH 4IaHOBa
UCIMTHE KOMHCHjE MPUIMKOM 3aKJby4HBarba OLCHA 3a MOjeJMHE MPe-
MeTe.



Hcnmtan on6op ycBaja ommyke BehWHOM ITacoBa MPUCYTHUX Wia-
HOBa, @ MOXE J1a OJUTy4Yje aKko Cy IPUCYTHE ABE TpehHHEe CBUX 4/IaHOBA.

HcnuTHE KOMHUCH]E TIPEUIAKY OLCHE M3 HPEAMETa U MaTypCKOT
pana.

OLEBUBABE U OCIIOBABABE ITOJIATABA UCITUTA

VYenex ydeHuKa W3 IMOjEMHHMX HPEAMETa W MATYPCKOT HCIIHTA
oLeHbYje Ce je[IHOM OLIGHOM KOja ce M3BOJM Ha OCHOBY OLleHa jo0uje-
HHX Ha [THCMCHOM U YCMEHOM JIeJly HCIHTa M MaTrypcKOM paay U Of-
OpaHH MaTypcKor paja.

OniTy ycrex Ha MaTypcKOM HCITUTY UCKa3yje ce jelTHOM OIICHOM
Kao cpelma apuUTMETHYKa BPETHOCT OICHa NOOMjEHHX 3a IMOjeAnHE
npeaMeTe KOji Cy MOoJaraHd Ha MaTypCKOM HCIHTY M OLIEHE U3 MaTyp-
CKOT' pajia.

OrneHa U3 MaTypCcKOT paja W3BOIAM C€ Ha OCHOBY OIlEHa J00Hje-
HUX Ha MaTypCcKOM pajy M O0paHH Tora paja.

OneHe MOjeAMHUX MpeAMETa YTBphyje HMCIHWTHA KOMHCHja Ha
npemior npeaAMETHOr UCIIMTUBA4Ya, a OLUCHY ONIUTEr YCIi€Xa MCIUTHU
0100p Ha OCHOBY M3BELITAja UCIIUTHUX KOMHCH]jA. AKO HCIUTHA KOMH-
CHja He MOXKe J]a YTBP/IU MOjeIHHAYHE OLIeHE jeHOITIACHO, aK0 je jeaaH
OLICH-VBAY /120 NTO3UTHBHY OLIEHY, IpyT'H HEraTUBHY, HIIH j€ pa3iIiKa n3-
Mel)y TO3UTHBHUX OLICHA JBE M BUILIE, HCIIUTHH 000D yTBphyje KoHau-
HY OLICHY.

VUeHHK je HOJ0KUO MaTypCKH MCIIUT aKo je M3 CBHX JIEJI0Ba HC-
IMTa J00MO MO3UTUBHY OLICHY.

VYdeHHK KOjU je Ha MaTypCKOM UCIUTY JOOHO jeqHy WIH JBE He-
JIOBOJBHE OLICHE TTOJIaKe MONPABHHU HCIUT U3 THUX IIPpeMeTa. YKOIHMKO He
MOJIOKH TONPABHHU, MOHOBO IMOJIAKE MAaTypPCKH HCIHUT y LEIWHHU, Ko
BaHpeIaH yYCHHK, y POKOBUMA KOj€ OPEe/IH LIKOJA.

VyeHUK MOke OMTH ¥ HEOLCH-EH WM OLCH-EH HEraTHBHOM OIle-
HOM, 0e3 mojarama ucrura. HeolemeH 0cTaje yYeHHK KOjU MPEeKnHe
MIMCMEHU MCIIUT U3 ONpPABJaHUX PA3jora M y4eHHK KOjH je 300T Kpiue-
ha UCITUTHHUX MPaBHIA YIaJbeH Ca HCIHTA.

HeraTuBHOM OLICHOM OLIEHbYj€ C€ YUCHHK KOjU NPEKHHE ITMCMEHH
ucnuT 0e3 ONpaBaHMX pas3iiora, Y4eHHK KOjU HHUje MPefao MHCMEHU
3aJaTaK, yYeHHUK KOjH je HaIyCTHO MPOCTOPHjY Y KOjOj Ce Mojaxe Hc-
uT, 6€3 103BOJIE ACKYPHOT HACTaBHUKA. HeraTuBHOM OLICHOM OLieHY-
j€ ce M yUYEeHUK 3a Kora ce HEZIBOCMHCIICHO JOKaXe Ja je Y TOKY WCITH-
Ta WIN 10CJIe UCIIUTA KOPUCTHO HEJI03BOJbEHA CPE/ICTBA HIIM J1a je paj
MIPernucao.

Ocnobahajy ce ycMeHOr Jienia HCTINTa U3 IpeaMeTa npoepamupa-
e, 00JeKIHO OPUJeHMUCAHO NPOSPAMUPAtbe U baze NOOamaKda y4eHu-
Yy KOJU CY TIMCMEHU MCITUT MOJIOXKMIIN €A OJUINYHOM OIICHOM.

EBUJIEHIIMJA 1 JABHE UCIIPABE

O TOKY IloJlaramba IMUCMEHUX U YCMEHUX HUCHIUTa BOAU CE€ 3allu-
CHHK. 3a BpeMe JIe)ypcTBa Ha MICMEHOM HCIINTY J€KYPHH HaCTaBHUK
YHOCH Y 3alIUCHHK CBE ILITO HHUjE y CKJIaay ca yTBPHEHHM HpaBHIMMA
0 TOKY ITMCMEHOT UCITHTA. 3allCHULN CE BOJE MOCEOHO O Pajy UCHHT-
HUX KOMHCH]a, a TOCE0HO O paly UCTIUTHOT 0A00pa.

3anMCHUK O MaTypCKOM HCIUTY 00yXBaTa MoIaTKe O YYEHHKY, MO-
JIaTKe O UCIUTHHUM IpeIMEeTHMa, WIAHOBHMA UCIUTHOT 0A00pa M UC-
IIUTHUX KOMHUCH]a, MTOJIaTKe O TeMaMa, OJTHOCHO 33/1alluMa, Kao U IhTa-
Ha 3a IIPEIMETE U YCIIeX 3a CBAaKH JICO UCIIHTA.





