IHPABUJIHUK

0 HACTABHOM ILIAHY M MPOrpaMy 3a THMHA3Hjy 32 y4eHHKe
ca noce0OHUM CrOCOOHOCTHMA 32 PAYYHAPCTBO
U MHpoOpMATHKY

UYman 1.

OBUM NPaBHIIHUKOM YTBphyje ce HacTaBHM IUIaH W MpPOrpam 3a
TMMHa3Mjy 32 YYCHHKE ca MOCEOHUM CIOCOOHOCTHMA 33 padyyHapCTBO
1 MHPOPMATHUKY, KOJH j€ OJIITAMIIaH y3 0Baj IPABIIIHUK U YHHH HETOB
CacTaBHHU JIE0.

UYnan 2.

HacTaBHHM IUIaH ¥ OpOrpaM M3 4iaHa 1. OBOI' NpaBUIIHHKA IPH-
MemYje ce y OJeJbehIMa IMMHA3Mje y KOjUMa YICHUIN ca TTOCCOHUM
CIMIOCOOHOCTUMA 3a PavyyHapCTBO U MH(POPMATHKY CTHYY CPEIEe OIl-
mTe 00pa30Bamke U BaCIUTABE.

UYnan 3.

VyeHHIM YIHCAHU y CPE/iby ILIKONY 3aKJ/byYHO Ca HIKOJICKOM
2016/2017. ronuHOM y OZieJbeHhE KOj€ OCTBAPYje HACTaBHU IUIAH U IPO-
rpam 3a o0IapeHe y4eHHKe y pauyyHapCKOj TUMHA3HjU y IIKOJIU YHjU
je ocuuBau Penyonuka CpOuja, ayToHOMHA [TOKpajuHAa U jeJHHHIA JIO-
KaJIHE CaMOyIIpaBe, y YeTBOPOTOAMIILEM Tpajarby, 3aBpllaBajy 3amo-
4yeTo oOpa3oBame 1o [IpaBHIIHNKY O HACTaBHOM IUIaHY W IPOrpamy 3a
obnapene yuenuke y Pauynapckoj rumuasuju y beorpany (,,CiryxOenu
rnacHuk Penyonuke Cpouje — [IpocBeTnu racuux”, 6p. 26/04 u 11/14)
— 1o kpaja mkoscke 2020/2021. ronuse.

Unaw 4.
OBaj MpaBUIIHKUK CTYIIA HAa CHAry OCMOT J[aHa Ol JiaHa 00jaBJbu-
Bama y ,,CiayxOeHom rmacHuky PemyOnnke Cpouje — [IpocBeTHOM Iita-
CHHKY”, a mpumemuBahe ce of mkoncke 2017/2018. roxuse.

HACTABHMU IIVIAH U ITPOT'PAM 3A TUMHA3UJY
3A YYEHUKE CA IOCEBHUM CIIOCOBHOCTHUMA
3A PAYYHAPCTBO U UHOOPMATHUKY

HOUJ/bEBU OBPA30OBAIbA U BACIIUTABA 3A THUMHA3UJY
3A YYEHUKE CA IOCEBHUM CIIOCOBHOCTUMA
3A PAYYHAPCTBO U UH®OPMATHUKY

I{use 0Opa3oBama U BacUTamba 3a TMMHA3M]y 32 YYEHUKE ca I0-
ceOHMM CIIOCOOHOCTUMA 32 PadyHAPCTBO M HH(OPMATHKY je 1a ce my-
TeM CTHlakba (QYHKIMOHATIHUX 3HAa, OBJIaJjaBamba BEeIITHHAMA, (op-
MHpama CTaBOBAa M BPEAHOCTH, y OKBUDY HpeABHDEHHMX HACTaBHUX
npeamMeTa, ooe3oenu:

— HyH HMHTEJIEKTyaJHH, €MOIMOHAIIHH, COIWjaHA, MOpAIHHA U
(hU3MYKK pa3Boj yYEHHKA y CKJIAJly ca BMXOBHM CIIOCOOHOCTHMA, MO-
Tpebama, HHTEePeCOBabIMa,;

— CTHIIakE 3HaMha, OBJIA/IaBabE BEIITHHAMA U (OpMHparbe BPea-
HOCHHUX CTaBOBA KOjU JIONPUHOCE Pa3BOjy HHYOPMATHUKE MHCMEHOCTH
HEOITXO/IHE 3a JIaJbe ILIKOJIOBAKE, JKUBOT U PaJl y CABPEMEHOM JIPYIITBY;

— yHanpehuBame je3nuke, yMETHHUYKE, KyITypHE, HayudHE, TeX-
HMYKE M MareMaTHyke NMHUCMEHOCTH, LITO je HEOIXOAHO 3a HacTaBak
obpa3oBama 1 MpodecHoHaNIHI Pa3Boj;

— MOAPIIKA Pa3Bojy MelynpeaMeTHNX KOMIIETeHIH]a.

MebhynpenmeTre komnereHnuje 00e30elyjy yueHnmMa ycremHo
CHAJIAXKEHE Y CBAKOAHEBHOM JKMBOTY H pajy. OHe Cy pe3ysirar BeJIHKOr
Opoja aKTUBHOCTH KOje Ce OCTBapyjy Yy CBUM HACTaBHUM HpeIMeTHMa H
TOKOM LIEJIOKYITHOT' THMHA3H]jCKOT IIKOJIOBakha. 3a BUXOB Pa3B0j BaKHU
Cy He caMo cajapikaju Beh 1 MeTo/ie KojiMa ce OHe IIpoydaBajy — Tpebda-
110 O 1a IOMUHHPajy HCTPaKMBAYKe M HHTEPAKTUBHE METO/IC, PediieK-
cHja, KPUTHYKO MHUILIBCH-E, KOOIIEPATHBHO YUCHE U Pyre METO/Ie Koje
jauajy ydeurhe y4eHHKa y 00pa30BHO-BaCIIUTHOM IIPOLIECY.

Komnerenuuja koMyHuKkanmje Ha cprickoM (MJIM MaTepH-eM) je3UKy

VueHuK je y cTamy J1a pasyMe, KOPHCTH U KPUTHYKH Pa3MHUILLIba O
ujejaMa, YHibeHnIamMa, ocehambMa 1 CTaBOBHMA KOje H3paXkaBajy apy-
T'H Ha CPIICKOM (MaTepmeM) je3UKy y YCMEHOM U IHCAaHOM o0muKy. Y
CTamy je J1a U3pa3H M TyMadu COIICTBEHE MHUCIIH, CTaBOBe, ocehama y
YCMEHOM H ITHUCAaHOM OOJIMKY Ha CPIICKOM (MaTepieM) je3HKy. YUEHHK
KOPUCTH CPHICKH (MaTepmH) je3UK Jla Ou ydecTBOBAO y Pa3INYUTUM
JPYIITBEHUM M KyJITYPHUM CHTyaljMjaMa Ha TPUMEPEH, KOHCTPYKTHU-
BaH M KpeaTHBaH HA4YHH.

KomnereHnuja koMyHUKalLje HA CTPAHOM je3UKY

VYueHuk je y cTamy Ja pa3yme, KOPUCTH U KPUTHUKY Pa3MHUIILBA O
njejaMa, YMibeHnIama, ocehamMa 1 CTaBOBHMA KOje U3paXkaBajy apy-
TH Ha CTPAHOM jE€3MKY Y YCMCHOM U NHCAHOM OONHKY. Y CTamy je 1a
n3pasd U TyMadM COTICTBEHE MHCIHM, CTaBoBe, ocehama y ycMeHOM U
MIICAaHOM OOJIMKY Ha CTPAHOM je3HKy. YUSHUK KOPUCTH CTPAHH je3HK J1a
01 y9ecTBOBAO y PA3INIUTHM APYIITBEHUM U KyJITYPHHM CHTyalljaMa
Ha MpUMepeH, KOHCTPYKTUBAH U KPEaTHBaH HAuUH.

HNudopmarnyuka koMneTeHuuja

VYeHHK KOMIIETEHTHO M KPUTHYKHM KOPUCTH TEXHOJOTHje HH-
(hopManMOHOT APYIITBA Y PA3HOBPCHUM CHUTyallMjaMa M aKTHBHOCTH-
Ma J1a OM OCTBapHO JIMYHE IMJbEBE M aKTHBHOCTH, KOHCTPYKTHBHO U
HNPOMHUIIUBEHO YYECTBOBAO y JKMBOTY 3ajeHulie. Ha agekBaraH HauuH
KOPUCTH NPEIHOCTH pauyyHapa W JPYLITBEHUX Mpexa y yApYKHBabY
ca IpyruMa ¥ IOKpeTamy aKluja YMju je b IUPEeHe KOPHCHUX HH-
(hopmarja WK npyxame TOMONH U MOIPUIKE OHUMA KOjUMa je TO TO-
TpebHo, rpajgehu mpu ToMe NpaBHIIHE CTABOBE IpeMa Kopuuthemwy pa-
gyHapa, 0e3 31moynorpede U mpeTeprBama Koje yrpokaBa (QU3HMUKO U
MEHTAJIHO 3/IpaBJbe.

MaremaTuuka KOMl'leTeHHI/Ija

VuyeHHK je y CTawy Jla KOPUCTH, ONHUILE U 00jaCHH MaTeMaTHyKe
[I0jMOBE U IPOLIEYPe, NIPEABUIM T10jaBe, JOHOCH MATEMAaTHYKH 3aCHO-
BaHE OJUTYKE U pellaBa IpobieMe y pa3iIMIuTHM CUTyalrjaMa. Y YeHHK
MOXe J1a HACHTH(HKY]e U pasyMe YIOTy KOjy MaTeMaTHKa MMa y caBpe-
MEHOM JKHBOTY M aKTHUBHO, KOHCTPYKTHBHO U KPUTHYKU YYECTBYje Y
JKHBOTY 3aj€IHHIIE U JOIPHHOCH IEHOM Pa3BOjy.

Hay4Ho-TexHo/I01IKa KOMIIETEHIIHja

VYueHHK je y cTamby Jla KOPHCTH M HPHMEbYje 3HAMBE U HaydHe
METOie TIPH NPEeIo3HaBaky HayYHUX Hpobiema, (GOopMylHIIe HaydHa
o0jammera 1mojaBa 1 M3BOAN HA YHbEHUIIAMA 3aCHOBAHE 3aKJbYYKE O
HAy4HO PEJICBAaHTHUM HMHUTAaKBHMMA. YUEHHK pa3yMe HayKy Kao Haj3Ha-
YajHUjU OOJNUK JBYICKOT Ca3Hama W JEIaTHOCTH 3a Pa3BOj IPYIITBA,
Moceyje CBecT 0 HaYMHMMA Ha KOjH Hayka M TEXHOJOTHja OOIHUKY]y
’KUBOT y CaBPEMEHOM JPYIITBY M pa3yMe KOJIHMKO je BaXKHO HMATH OfI-
TOBOPaH OJIHOC IpeMa YHoTpeOu Hay4HUX jocTurHyha 3a JaHaiime u
Oynyhe renepauuje.

KomnereHnuuja 3a peruaBame npodjiema

VueHHK je y cTamy Ja Hperno3Ha, pasymMe M pelid IpodiIeMcKe
CHUTyalldje y KOjuUMa pelIehe HUje BHJbUBO Ha IPBH IMOMIEA, KOPHU-
crehu 3Hawba U BEIITHHE CTEYCHE M3 Pa3IMYUTHX HpeaMera. PerraBa-
Be TpodieMa MopasyMeBa M CIIPEMHOCT YYCHHKA J1a C€ aHTaxyje u
KOHCTPYKTHBHO U TPOMHIIL/BEHO JONPHHECE pelliaBarmy mpodieMa ca
KOjUMa Ce Cyo4aBa 3ajeTHHIA KOjOj MPHIIaJIa.



Komnerenuuja 3a yueme

Ocnamajyhu ce Ha mpeTxofHa 3HABa M MCKYCTBA, YUCHHK je y
CTamy Jla OpraHu3yje y4erwe, CaMOCTAIHO WM Y TIpyNH, Ha eduka-
CaH HaYMH M y CKJIaJly ca COIICTBEHUM NOTpeOamMa. YUEHHK je CBeCTaH
HayMHa Ha KOjH YYH M PACIIOJIOKUBHX pecypca 3a yuewe (KimbUre, HH-
TEpHET, Jpyre ocode, UTA.), MOTHBUCAH j€ Jla y4H, MOXeE [a yIpaBiba
IIPOLIECOM Y4eHha M IIpeBa3iiIa3y Telkohe ca kojuMa ce cyodaBa TOKOM
yuema.

KomnereHuuja 3a 0AroBopaH oiHOC NpeMa 3/1paBiby

YdeHuK je cBeCTaH KPaTKOPOUHHUX U JyTOPOYHHUX, OCIIEIUIA 110~
Halllarba Koje YrpokaBa (GU3MUYKO M MEHTAJHO 3/IpaBJbe 0code, nMa n3-
rpaleHe 31paBe )KMBOTHE CTHIJIOBE U CIIPEMaH je Jia ce MOHAIla y CKJIa-
Iy ca ’bUMa.

Komnerennuja 3a ynpaB/bame CONCTBEHHM MOHALIAKEM
M CIIPEMHOCT 32 aKIHjy

VY4eHUK je y cTamy Ja uieje MpeTodd y akuujy. To moapasymena
KPUTHYKO MHUIIUBbEEHE, KPEATUBHOCT, HHOBATHBHOCT U MPEY3UMAIhe PH-
3MKa, Ka0 ¥ CIIOCOOHOCT IUIaHUPaka U YIpaBJbaka akTUBHOIINY, OO0
CaMOCTAJIHO WIIH Y OKBHpPY THMa, Paji OCTBaperha IIJbeBa. YUEHHK
pasyMe KOHTEKCT y KOMe ce€ OJIBHjajy aKTUBHOCTH, yMe 1a C€ yCKIaan
ca BUM H UCKOPUCTH MOTYNHOCTH KOje ce HyJIe.

CouujanHa komnereHuuja (capaama, TUMCKHU paj)

Osa BpcTa KOMIIETeHIMje oMoryhaBa yueHHUIMMa J]a JeIIOTBOPHO
1 KOHCTPYKTHBHO YUYECTBYjY y JAPYLITBEHOM XHBOTY, HEyrpoxanajyhu

uHTepece, norpebde, ocehama u npaBa APyTrux, YMMe Ce jada ApyIITBe-
Ha koxesuja y Cpouju. YueHuk yme na capal)yje U THMCKHU pajd Ha pe-
HIaBamky Pa3IMINTHX MpobiieMa KOjH Cy Of 3Hadaja 3a mera U LIHpYy
JPYLITBCHY 3ajeHULLY.

I'pahancka koMIeTeHIMja 32 )KMBOT Y J1eMOKPATCKOM JpPYIITBY

Y4eHuK pasymMe OCHOBHE IIOjMOBE, MHCTHTYILHjE, TPOLEIype,
NPHHIUIE U BPEAHOCTH JIEMOKPATCKOT JIPYILITBA, CBECTaH jé MECTa U
ynore rpahaHuHa 3a Pa3Boj U OAPKAE JIEMOKPATCKOI JAPYIITBA, Pas-
yMe H3a30BE ca KOjUMa Ce CyouaBa CaBPEMEHO JIPYIUTBO U JpKaBa U
CIIpeMaH je Ja aKTHBHO M KOHCTPYKTHBHO YYECTBYje y Pa3IN4UTUM
cdepama APYIITBEHOT JKHBOTA.

KyaTypna komnereHuuja

Y4eHuk pasyme 3Hauaj KOju KyJATypa UMa 3a pa3Boj U MPOCIepH-
TET TOje/IMHIIA U APYLITBA, y CTakbY j€ Jla HHTEPIPETHpa KyATYpHA Jie-
JIa M TOBEXE UX Ca CBOjUM JIMYHMM HCKYCTBOM Jia OM Ta OCMHUCIHO U
oborarno. Y4eHHK pa3yMme 3Hauyaj KpeaTHBHOT M3pakaBarba Ujeja, Mu-
cim, ocehama y pasIHYuTHM MeaujuMa (My3HKa, 3Bohauke yMeTHO-
CTH, KIbIDKEBHOCT U BU3YEITHE YMETHOCTH).

Kommnerenuuja 3a o1p:kuBM pa3Boj

VueHHK nMa CBECT Jia 3aJI0BOJbEHHE MOTPeda CafallbUIe HE CMe
na yrpo3u moryhaoct Oynyhux reHepanuja aa 3a10BOJbE CBOj€ MOTpe-
0e, cBeCTaH je BAXKHOCTH OUyBarba )KUBOTHE OKOJIMHE, U CIIPEMaH je J1a
Ce aHraKyje Ha KOHCTPYKTHBAH ¥ KPEaTUBAH HAYMH y O1yBarby JKHBOT-
HE OKOJIMHE KPO3 CaMOCTAJIHY aKTHBHOCT M YKJbYYHBAE Y Pa3IHINTEe
JPYIITBEHE aKIHuje.
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OCTAJIM OBABE3HHM OBJIMLI OBPA3OBHO-BACITMTHOI" PAZIA TOKOM IIKOJICKE 'OJIMHE

ITPBU PA3PE]]

JIPYTU PA3PE]]

TPET®H PASPE/]

YETBPTU PA3PE]]

YKYITHO

Yac onesbeHCKOr crapelimHe

72 yaca

72 qaca

70 yacosa

62 yaca

276 yacoBa

Jonaruu paja *

710 30 yacosa

110 30 yacoBa

710 30 yacoa

710 30 yacosa

J10 120 vacosa

JlomyHcku pax *

J10 30 yacosa

110 30 yacosa

J10 30 yacoBa

710 30 yacoa

110 120 gacosa

IMpunpemun pag *

110 30 yacosa

110 30 gacosa

110 30 yacosa

110 30 acosa

110 120 gacosa

*  Peanusyjy ce 10 norpedu.

DAKVIITATUBHU OBJIMIIN OBPA3BOBHO-BACITUTHOI" PAJIA TOKOM HIKOJICKE 'OAVHE T10 PABPEJIUMA

qacosa

1 PA3PE]]

11 PA3PE]]
JacoBa

111 PA3BPE]]
yacoBa

IV PA3PE]L
qacoBa

Exckypsuja

110 3 naHa

710 5 naHa

0 5 HacTaBHUX JAaHa

J10 5 HACTaBHUX JIaHa

Jesuk apyror HapoJa MM HAHOHAIHE MAbUHE Ca €IeMEHTHMA HAl[MOHAIHE KYIType

2 qaca He/IeJbHO

Jlpyru crpanu jesuk

2 qaca He/IeJbHO

Jpyru npeamern”

1-2 yaca HeznesbHO

CrBapaJiauke  cJ1000/iHE AKTHBHOCTH y4EHHKa (XOp, CEKIHje H IPYTo)

30—60 yacoBa rofiIIbHEe

JIpyHJTBCHC AKTUBHOCTH — YYCHHUYKH MMAPIAMEHT, YYCHUYKE 3aIpyTe

15-30 gacoBa roaumIme

KynrypHa u jaBHa I€TaTHOCT IIKOJIE

2 pajHa 1aHa

* v CKJIaJy ca 4JlaHOM 76 3akoHa 0 OCHOBaMa CHCTEMa 06paaoBaH>a M BaclMTama.

1. Panne Henesbe

OCTBAPHMBAKBE HACTABHOI TIJNTAHA U TTPOT'PAMA

1 PABPE]] 11 PABPE]] 111 PASPE]T IV PABPE/]]
PazpenHo-uacoBHa HacTaBa 36 36 35 31
Hacraga y 610Ky 1 1 2 2
ObaBe3He BaHHACTABHE aKTHBHOCTU 2 2 2 2
Marypckn nenur 4
YKyNHO paHHX He/le/ba 39 39 39 39
2. ITonena onespema Ha TPyIE YUCHUKA
I paspen 11 pa3pen 1T pazpen 1V paspen
Mpexver 6poj uacoBa 6poj uacoBa 6poj uacosa 6poj uacosa 6poj yHeHHKa y TpyIH
BexkOe | HactaBa y OoKy | BexOe | HacTaBa y OJIOKy | 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 OPHjEHTHUCAHO IIPOTPAMHPAILE 70 30 812
4. | base nonaraka 70 62 30 8§12
5. | IIporpamcke mapagurme 62 30 8§—12
6. | Beb mporpamupame 62 8§-12
HACTABHMU ITPOI'PAM

HacTaBHH IU1aH U IPOrPaM OCTBapyje ce y CKIay ca:
1. TIpaBHUIIHHKOM O HACTABHOM IUIAHY U Iporpamy 3a rumuasujy (,,Cinyxoenn macauk CPC — Ipocsernu rmacHuk”, 6poj 5/90 u ,,IIpocBeTHu
niacHuK”, 6p. 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 aey Koju ce OMHOCH HA IPUPOAHO-MATEMATHIKH CMEP

TMMHa3Hje, ca HACTaBHHUM IUIAHOM M IIPOrPaMOM 3a IpeIMEeTe:
1) CpIICKH je3UK ¥ KEHKEBHOCT;
2) CPIICKH Ka0 HEMaTePIbH je3HK;

3) cTpaHH je3WK;

4) ¢pusuka (pBH, Apyru u Tpehu paspen);

5) ncuxosoruja;
6) punoszoduja;
7) rpahaHcKo BacIHUTambE;

ny aeiny KOjI/I C€ OJHOCH Ha }lpyHITBeHO-je3I/I‘{KI/I CMEp FI/IMHa3I/Ije, Ca HAaCTaBHUM IJIAaHOM U IPOTPaMOM 3a NPEAMET:

1) xemwuja;

2. [IpaBmIIHEKOM O HACTaBHOM ILIaHy ¥ pOrpaMy IpeaMeTa Bepcka Hacrtasa (,,[IpocBeTHn miacHuk”, 6p. 6/03, 23/04, 9/05 u 11/16);



3. [IpaBWIHUKOM O HACTaBHOM IUIaHY M MPOTpamy 3a oOmapeHe
ydeHunke y Maremarnukoj rumHasuju (,,Cayx0eHn rmacHuK PemyOnnke
Cp6buje — [IpocBetnu macHuk”, Op. 12/16 u 13/16), u To ca ruIaHOM U
MPOrpaMoM IpeMeTa:

1) ucropuja;

2) reorpaduja;

3) 6uonoruja;

4) commonoruja ca nmpasuMa rpalana.

YKONWKO ce HACTaBHHU IUIaH M MPOTpaM OCTBApyje Ha je3UKy Ha-
OUOHAJIHE MambUHE, IporpamMm jeamca U KIbHMKCBHOCTHU HAIlMOHAJIHEC Ma-
IbMHE OCTBapyje ce y Ckiiany ca [IpaBHIHHKOM O HACTaBHOM IUIAHY H
nporpamy 3a rumHasmjy (,,Ciryx6enu macauk CPC — IIpocBeTHu Iita-
cHHK”, Opoj 5/90 u ,,JIpocBeTHn mmacHuk”, 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 Mporpamy 3a rEMHa3ujy u [IpaBuimHnKa o HacTaB-
HOM IUTaHy U IIporpamy 3a obgapeHe ydeHHnke y MareMaTHuKoj THMHa-
3uju Tpeba NPHUIATOJUTH HACTABHOM IUIAHY 33 THMHA3Mjy 3a YUYCHHUKE
ca oceOHUM CIIOCOOHOCTHMA 33 PAa4yHAPCTBO U HH(OPMATHUKY.

MY3UYKA KYJITYPA

ums u 3apaum

Iusb HacTaBe npeamera My3ndka Ky/ITypa je pa3BHjame CBECTH
0 3Ha4ajy M Y03 MY3HYKE YMETHOCTH KPO3 pa3BOj LMBHJIM3ALIjC
U JIpYIITBA, HETOBaWke TPaaUlUje, YHanpehuBame eCTETCKUX KpH-
TepHjymMa y3 MOACTULIAEE W HEroBalbe HHTEPECcOBama, HaBHKA U
notpeda 3a ciyliame BpeJHUX My3UUKHX OCTBApEHa

3anauu HactaBe npeamera My3uuka KyaTypa cy Ja yYeHUIH:

— CTEKHY 3Haba 0 My3HLH Pa3IHYUTHX CII0Xa;

— pa3BHjy HaBUKY CIIylIama My3HKe, H CIIOCOOHOCT 3a pa3yMeBame
My3HKE;

— pa3BHjy KPEaTMBHOCT y CBUM MY3MYKHM aKTUBHOCTHUMaA (W3-
BOhetbe, ClyIame, HCTPAKUBALE U CTBAPAEMY3HKE);

— YIO3Hajy U3pakajHa Cpe/iCTaBa My3HUKEe YMETHOCTH H HHXOBY
KOpeJalujy ca KapakKTepoM MY3HUKHX Jiela;

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

— pasymejy kopenarmje u3mely nzbopa m3Bolhaukor cacraBa u
cazapiKaja My3HuKe.

— pa3BHjy CIOCOOHOCT 33 CaAMOCTAJHO MCTPaXHBAKE y 00JaCTH
My3HKe;

I pa3pen
(1 gac HeesbHO, 36 YacoBa rOJMIIELE)

CAZIPXXAJU ITPOT'PAMA

VYiiora my3uke y *KMBOTY IOjeIHHIIA U APYLITBEHE 3ajeHUIe.

Mys3uka y NpBOOUTHOj APYLITBEHO]j 3ajeJHULIM H KYJTypama
CTapor Beka

Kopenn mysuke m meHe mpBoOuTHE ynore. My3uka y JKHBOTY
cTapux UCTOYHUX Hapona, [ puke u Puma.
[Ipumepu 3a caymame: [IcanMu, HamUTHULE. ..

My3uka cpeamera Beka

Crapa xpumhaHcka My3WKa: TPEropHjaHCKH Kopajl W BHU3aH-
THjcKO neBame. CBeToBHA My3uKa (TpyOaaypH, TpyBepH..). Panu o6mm-
11 Bueriacja. IToyeru 1yXoBHE U CBETOBHE MY3HKe KOJI Hac.

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

My3uka peHecaHce

Pa3Boj OyXOBHOI M CBETOBHOI BOKAJIHOI BHILEIVIACja: MOTET,
muca u mazapuran. Hajsehu npencraBuunm BokanHe mysuke: I. II.
[Manecrpuna, Opnango au Jlaco, J. I1. Tanyc.

IIpumepn 3a cnymame:

I I1. [lanectpuna — ognmomak u3 Muce mane Mapuena; Opranno
1 Jlaco — Manona mua kapa; J. I1. I'anyc — EBo kako ymupe npaBeIHUK.

My3uka 6apoka U pOKOKoa

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

Pa3Boj MHCTpyMEHTaNHEe M BOKAJIHO-UHCTPYMEHTAIHE MY3HKE y
0apoKy M HECHU IIaBHHM OOJMIM: CBHTA, COHATa, KOHIEpT, dyra, KaH-
TaTa, opaTopujym, nacuja. Hajsaxxauju npeacrasauim: A. Kopenn, A.
Busangw, J. C. bax, J. Xennn, [I. Ckapnaru, ®@. Kynpen.

[Ipumepu 3a caymame:

K. MonTeBepan — Apujagnuna tyx6anuua (Jlacyuame mu mopu-
pe); Kopemn — Jla ¢honua; A. Busanmu — 'ognmma no6a (1o u3dopy);
Bbax — BpannenOypmku koHuepT (o u3dopy); Tokara u ¢yra me-mou,
3a opryJee; 3aBpurau xop u3 [lacuje mo Mateju; Xennn — apuja (Jlapro)
u3 omnepe Kcepke; Ammyja u3 opatopujyma Mecuja, JI. Ckaprnatu
— Conara (o u3bopy); ®@. Kynpen — XKereouu; Ilepronesun — Apuja
Cepnmne u3 onepe CiryxkaBka rocrogapuia; Imyk — apuja Opdeja u3
omepe Opodej u Eypunuka.

My3HuKa NpeTKJIAcHKe U KJIAaCHKe

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

IIpumepu 3a cnymame:

J. Xajnu — Cumdonuja ca ynapuem tumiana, 11 cras; Jlongoncka
cumbonuja, [le-nyp 6poj 104, I cra; B. A. Mouapr — Cumdonuja re-
Mmod, | craB; Mana HohHa My3uka; yBepTHpa U HEKa apHja U3 Oorepe
Ouraposa xenunoa; JI. Ban beroBen — CoHata muc-moi. — MecednHa;
Knasupcku koHuept 6poj 3, ne-mom, 111 craB; Oxa pagoctu u3 9. cum-
donwuje; 5. cumdonnja, I cras.

My3uka 19. u 20. Beka

PomanTH3aM y My3uIu

Ommra oGenexja poManTi3Ma y Mysui. Colo-iecMa, KIaBup-
CKa MHHH]jaTypa, IPOrpaMcKa My3HKa.

[Ipumepu 3a ciaymame:

@. Ulybdepr — Henmospumiena cumdonnja, I cras; coio-necme
[Mactpmxa n Bunemak; @. Mennencon — [Tecma 6e3 peun; Buonnackn
koHuept e-moin, I cras; P. llyman — Jlentupu; @. Hlonen — Ilononesa
Ac-nyp; Mazypka 1o uzbopy; Conata 6e-mou, Il u I1I ctas; X. bepianos
— Manractuyna cumdonuja, Il cras; ®. Jluct — cumdponmjcka noema
[penuan; Meducro-anuep; J. bpamc — Buonuucku konuepr, 111 cras;
MaHapcka urpa o m3oopy; 3. cumponnja, Ep-ayp, 111 cras; P. UlTpayc
— Tun OjneHmmur.

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 ®panmyckoj (4. I'yuo, XK. busze,
JI. enu6), I. [lyunnn u Bepuctu. Onepera u 6aner (XK. Odenbdax, J.
MTpayc, A. Agond...).

[Ipumepu 3a cnymame:

'B. Pocunn — yBeprupa u apuja Gurapa uz onepe CeBuibckn Oep-
6epun; B. bemnnan — apuja Kacra nusa u3 onepe Hopma; B. Bepan —
Xop JeBpeja u3 onepe Habyko; KBaprer u3 IV unna onepe Puronero;
Tpujymdanta cueHa u3z omnepe Awmma; Bebep — yBeprupa 3a orepy
YapoOHuu ctpenan; P. Barnep — yBepTupa u Xop MOpHapa U3 omnepe
Xonanhanun myranmia; cBandenn xop u3 Jloenrpuna; Kac Bankupa
n3 My3nuke apame Bamkmpa; U. I'yno — Gamercka My3mka U3 omepe
daycr; XK. buze — xabanepa u apuja Topeagopa u3 onepe Kapmen; JI.
Jlenn6 — omtomax u3 6anera Konenuja; XK. Odenbax — Gapkapona u3



Xodmanosux npuya; J. Lltpayc — yBeptupa Cnenu mumt. I [Tyuunn:
Tocka (momutBa Tocke u3 Il ymHa, apuja KaBapanocuja u3 Il unna),
boemu (3aBpmram ayert u3 | unna); P. Jleonkasano: nposor u3 [lajama;
1. Mackamwu: Kapanepuja pycrukana (MaTepMmeno).

Hanuonajane mkose

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

IIpumepu 3a ciymame:

M. U. I'munka — yBeprupa 3a onepy Pycnan u Jbynmuia; A.
Bopoaun — [Monosjerke urpe u3 onepe Kues Urop; M. I1. Mycopreku —
cmpt bopuca u3 bopuca ['ogynosa; ogmommu u3 Cimka ca u3noxoe: H.
Pumckn — Kopcakos — I craB u3 cBute Lllexepesana; 1. 1. YajkoBcku —
V cumdonwja, II cras; 6. cumdonnja, [ u IV cras; KinaBupcku konuepr
6e-mon I craB; oanmomim u3 6anera JlaOymoso jesepo; apuja JleHckor
u3 Il unna onepe Ersennje Omeru, u cuena TatjannHor nucma u3 11
ynHa; yBepTtupa 181; b. Cmerana — Bumexpan u3 nukiayca Moja qomo-
BUHA; yBepTHpa 32 onepy [Iponana HeBecta; A. JIBoprkak — Cumdonuja
u3 Hosora cBera, III cras; Konuepr 3a Buononueno xa-moi, | cras;
CrnoBeHcka urpa (mo uzoopy).

K. CrankoBuh: Bapujauuje na necmy ILllto ce 6ope muciu moje,
Cpncke Hapogne mecMe (u30op); 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.

HNmnpecnonuzam

Vro3HaBambe OCHOBHUX OCOOCHOCTH UMIIPECHOHH3MA Yy MY3HUIIH,
Ka0 U BUXOBUX IMaBHUX npeactaBauka (K. Jlebucu u M. Pasen) u wu-
XOBHX JIETIa.

W360p nena 3a ciryniame:

K. Jebucu: Meceunna, Apadecke; M. Pasen: bonepo, laduuc u
Kioe (ommomim).

Mysuka XX Beka

CTHIICKH TpaBIM: EKCIIPECHOHM3aM, HojaeKadOHUja, HEOKIIACH-
mu3am. [pexcrasaumu: U. CrpaBuncku, A. HlenGepr, 1. Xunnemur,
C. IIpokodjes, 1. lllocrakouy, b. Bputh u b. bapTok.

W36op nena 3a cinyniame:

A. Ulenbepr: mer komanma 3a kiaBup, Iljepo meceuap; C.
[poxodjes: Krmacuuna cumdonuja, Pomeo u Jynmja (ommomun); b.
bputa: JennoctaBHa cumdonnja; JI. IllocrakoBud: V cumdponwmja,
Jlewunrpancka cumdonuja; M. CrpaBuncku: [locseheme mnponeha
(ommomax), Ietpymika (pycka urpa); b. baprok: Konnept 3a opkectap
(craB), I'ymauku xBapteru (u360p); K. Opd: Kapmuna Gypana.

Mys3u4Ko cTBapaIamTBo U My3u4KkH ;kUBOT Cpouje on XX Beka

Ilowerm pasBoja mozepue mysuke — [1. Komosuh, M. Munojesuh,
C. Xpucruh, B. Mokpamarr, lecnuh, K. baduh, Jb. Mapuh, 1. XeGerpan.

W300p nena 3a ciaymame:

[1. Kowosuh: Tpuntuxon n3 Komrane, Hane xaxu Tajky — u3
30upke Jlupuka; M. Munojesuh: Yetnpu komana 3a knaBup (1300p),
Jecema eneruja, Jaman — cono necme, Jlerenna o Jehumuju 3a BHOJIOH-
geno n xmasup; C. Xpucruh: [IpBa cBura n3 Oxpujicke JiereHie,
Eneruja, [Tonoh, Beue Ha mkosby — comno-niecme; J. CnaBencku: Bona
3Bupa, bankanodonuja (ognomun), Cumdponuja Opujenta (0AIOMIH),
JNpyru rynauku kBaptet (JIupcku); M. TajueBuh: Cenam GankaHCKUX
urapa (u36op), Bocmojre (3 Uernpu myxoBHa ctuxa); Jb Mapuh:
[ecme mpocropa (ommomim); B. Mokpamarir: [V cumdonnja (ommomak),
Etnpe 3a xmaBup (1360p) Oxjern, Conata 3a Buonmny u xiasup (IV
ctaB); J1. lecriuh: Xymopuctuuke etue; K. baouh: Xopcke kommosu-
uuje (u300p).

JKanposu nmonysiapHe my3uke (11e3, Mjy3HKII, pOK, TIOT U HApOIHA
recma)

Ipencrasuumm: 11. 'epmBun, JI. beprmraju, B. K. MenoTn...

IIpumemena my3zuka: Ouamcka UCLIEHCKA My3HKa

Xop u opkecrap

[ITkona je obaBe3Ha Ja opraHm3yje dacoBe Xopa 3 daca HEIesb-
HO. AKO Yy IIKOJIHU IOCTOj€ YCIOBH, TpeOa OpraHu30BaTH IIKOJICKU Op-
kecrap. YacoBU Xopa 1 OpKecTpa ce U3BOJIe KOHTHHYHUPAHO O] TO4YeTKa
JI0 Kpaja IIIKOJICKE TOJIMHE.

YacoBu Xopa M OPKECTpa Kao peJoBHA HacTaBa ynase y GHoH[ va-
COBa HACTABHMKA MYy3HYKE KYIType.

Xop ce opranusyje y rpynu ox 30 mo 60 yuenuka ox I mo IV pas-
pena. Xopcke mpobe ce M3BOZAE OJBOjEHO MO IVIACOBUMA M 3aj€/lHO.
IMporpam pana ca xopom Tpeba aa caJpiKu MPUTOAHE KOMITO3UIIHje, Kao
U Jie7a 030UJbHIjE YMETHHYKE BPEIAHOCTH, Y 3aBUCHOCTHU 01 MOryhHo-
cTH aHcambOma.

Canpxaj pana:

* 011a0Mp U pa3BpCTaBambE [N1ACOBA;

* BexOe Juicama, JUKINje U MHTOHAIIH]E;

* XOPCKO pacIeBaBame U TEXHUYKE BexkOe;

* 00paja KOMIO3HUIIH]E;

* yBexOaBame XOPCKUX JCOHHIIA [0 ITIACOBUMA U 3aj€/IHO;

° OCTBAapHBame IporpamMa M peajusaldja HAcTyna HpeMa Iojiu-
IIEbEM IUTaHy HIKOJIE.

OpkecTap je HHCTPYMEHTAIHU cacTaB of Hajmame 10 m3Bohaua
KOjU CBHpajy HajMame TpH caMmocTaiHe Jeonuie. Mory ce obpa3oBa-
TH OPKECTPHU TylA4yKOI' cacTaBa, XapMOHHKA, MaHIOJIMHA, TaMOypuIa,
OrokdIrayTa K20 M MEIIOBHTH.

Canpikaj pazna:

* n300p MHCTpyMeHarta 1 u3Bolhada y hopMupamy OpKecTpa;

* u300p KoMmo3uLKja nmpema MoryhHocTuma n3Bohadya u cacraBy
OpKecTpa;

* TEXHUYKE U HHTOHATHBHE BEXOE;

* pacruCcHBame JCOHMIA U YBeKOaBame Mo rpynaMa (IPCTOMET,
MHTOHAILM]ja, (hpasupame); cliajambe Mo rpynama;

* 32jEJJHUYKO CBHPAILE 1IEJIOT OPKECTPa, PUTMHYKO-MHTOHATHBHO
U CTHJICKO OOJIMKOBAFh€ KOMITO3HIIH]E.

Mys3uuka cekumja

V OKBHpY My3WUKEe CEKIHje MOXE CE OpPraHM30BaTH paj ca yde-
HHIMMa Y OKBHUDPY KaMepHe My3uke. Kamepuu cactaBu ce o0pa3syjy ox
2 10 9 u3Boljaua, rieBaya, HHCTPYMEHTAINCTA MM KOMOHHOBaHO. Cajp-
)Kaj pajia OBUX cacTaBa OMpa HaCTaBHUK Y Capajibi ca 3aHHTepecoBa-
HHAM YYeHHIMMA, a IpeMa n3BohaukuM criocoOHOCTHMA, CKIOHOCTHMA
¥ MHTEPECOBAbY yICHHUKA.

JlonaTtHa HacTaBa

Ha yvacoBuma jomaTHe HacTaBe OCTBapyjy Ce caapikaju 3a Koje
YYEHHIIN [T0Ka3y]jy moceOHO HHTepecoBame. Cyliajy ce HOBa My3HUKa
nena (WM MOHAaBJbajy MO3HATa) M3 00IacTH Koje ce obpalyjy Ha pe-
JIOBHOj HACTaBM WJIH CYy MOMEHTAJIHO aKTyelHa y YMETHHYKOM JKHBO-
Ty. [lojeannn yueHuIM MOTy 1O cI1000JHOM H300pY, Y3 KOHCYITOBAE
u nomoh HacTaBHMKA Jia TIPHUIPEME JINTEpPapHe cacTaBe O CIyIIaHUM
JenuMa. Y OKBHpHMA JOJaTHE HACTaBe Mpeamera Mysuuka Kyimypa
OpraHu3yjy ceé M KOHLIEPTH Yy MIKOJHM, 3ajeHHYKEe MOCETe ONEePCKHM
n OaJeTCKUM MpejcTaBaMa, KOHLEPTUMA M MpOjeKIHjamMa My3HYKHX
¢umoBa. JenHa npeacTaBa WM KOHIEPT BaH IIKOJIE, padyHajy ce kKao 4
Yaca JIo/laTHE HAaCTaBe.

HAYUH OCTBAPUBAIbA ITPOI'PAMA

IIporpam mpenmera My3uuka KynTypa je KOHLUIHPAH IpeMa
MCTOPH]CKO-CTHIICKUM pa3no0sbuMa Koje y u3iaramy Tpeba orpaHu-
YUTH HAa HAjOMTHHjE €leMEeHTe, a CIyIlamy MY3HKE JaTH MPHUMapHO
Mmecto. Kako ce mpeamer My3nuka Kyntypa y PadyHapckoj TMMHa3Hj1
M3y4yaBa caMo je[Hy TOIUHY, IPEHOopyKa je a ce HajBHIIEC BpeMeHa Mo-
CBETH CITyllIaby Haj3HAYajHUjUX NPEICTaBHUKA My3HUKHX CTUIIOBA, OJI-
HOCHO PEIPE3CHTaTHBHUX MY3HUYKHX HpHMepa. HacTaBHHKOBO ycMme-
HO M3jIarame Tpeba Ja MoCIyXu kao nH(opManuja ¥ HHCIIHpanyja 3a
clylame My3uKe Koje je HmeHTpaimHu jaeo daca (20 oxcTo minarama,



60 oncro cinymama — y (parMeHTHMa WM y IEJIHHH, Y 3aBUCHOCTH
on mpumMepa, wii 20 0ACTO 3aKJbydnBama — PasroBOp ca yUEeHHIHMA
WIIH TIOHABJbAbE CIYyIIaba ope)eHNX e10Ba KOMIIO3HIM]E UITH 1IeJTH-
He). JIMpeKTHUM, CyTeCTUBHUM M MHTEPECAHTHUM H3JIararbeM HacTaB-
HUK Tpeba Ja 0Croco0H y4eHHKE Jla aKTUBHO CIyIIajy MY3UKY, KaKo
O Mo Ha omabpaHUM MpHMEpUMa Ja Pa3BHjajy My3UUKy MEMOpPH-
jy, €CTETCKH YKyC, TPETo3Hajy Jena U HHCTpyMeHTe, ocehajy my3nd-
Ky (opMy, 3Hauaj U KapaKTEPUCTHUKE CTHJIAa M KOMIIO3HTOPOBOI CTBa-
panamrsa. [Ipe ciymama My3HKe YUeHHIMMa Tpeda IOCTaBUTH jacHe
3ajiatke. Y Nporpamy je HaBeAEGHO MHOTO BHIIE My3MYKHX JieJa Hero
mITO je Moryhe caciymard U ycBOjUTH. 300T TOTa U3 HABEACHUX NPH-
Mepa HACTaBHUK MPaBH CONICTBEHU M300p Koju he yueHHIH caciymiaTi
1 YCBOJUTH Kao mpumepe 3a oapelenn npasar, enoxy uta. Kox cimymra-
Ba My3HKe HACTOjaTH Ja ce ojadepe MpHMep KOjH MOXKEe Ja ce CIIyma
y LenuHH (jemaH 1eo cras, kpahy yBepTupy...), 1a OM yYSHUIIM MOTIIN
J1a IO’KMBE JICJI0 Kao LEeIMHy M cXBaTe My3uuky ¢popmy. Enoxe ce npes-
CTaBJbajy y KOPENAlHjH ca MpeIMeTHMa CPOJHUX casipiKaja (KEHKEB-
HOCT, JINKOBHA YMETHOCT, UCTOPH]ja UTA.). YUeHHKe Tpeba MoACTUIaTH
nla mocehyjy KoHIepTHE IBOpaHe, Onepy... Kao U Ja aHaJTu3hpajy CBOje
YTHCKE U pacrojoxema. [lojenae HacTaBHE TeMe MOTy ce 00paguTu
YYEHHUYKUM pedepatuma, y KojuMa MPUMApHO MECTO MMajy MYy3HYKH
npumepu. Kpo3 BaHHAacTaBHE aKTHBHOCTH M (haKyJITaTHBHY HACTaBy
MOTY C€ BpJIO YCHEIIHO OCMMCIMTH ¥ OPraHW30BaTH Pa3HOBPCHH BH-
JIOBH MY3WUYKHX aKTUBHOCTH KOjU Cy 3Ha4ajaH JONPHHOC KYITYPHO] U
jaBHOj JIEIATHOCTH MIKOJIE M JIMYHOM yCaBpIIaBamy ydeHuKa. Ouemn-
BAabEM CE€ Carlie/laBa 3HAMBE YUCHUKA, HETOBO AHI'AKOBAME, KPEATHB-
HOCT M 3aHHTEPECOBAHOCT.

3a peanu3zanujy caapikaja mporpama HyXKHO je 00e30equTH ycio-
BE 3a paj KOjU TMOIpa3yMeBajy ONpeMJbeH KaOMHET (CIIeIHjaTn30BaHy
YYHOHUILY) ca KIaBHPOM (MM APYTMM OCHOBHHM HHCTPYMEHTOM) U
CaBPEMEHNM KBAJIMTETHUM ayJMOBH3YEIHUM CPEIACTBUMA, KOMIIjyTe-
POM M CTaJHOM HHTEPHET BE30M.

DOU3UKA

umb v 3apaum

Iusb HactaBe npeamera Pusnka jecte CTULAmE (YHKIMOHATHE
MHCMEHOCTH (IPUPOAHO-HAYYHE, MaTeMaTH4Ke, TEXHUYKE), CHCTeMaT-
CKO CTHIamkhe 3Hamba 0 (PU3MYKHM I0jaBamMa M MPOLECHMa U HHXOBO
pasyMeBame Ha OCHOBY (DH3HYKHX MOJEIIa M TEOPHja, 0COCO0IbaBatbe
YUYCHHKA 3a TIPUMEHY 3Harba U pelliaBambe MpodiemMa U 3a1aTaka y HO-
BHM M HEMO3HATHM CHTyallljaMa, akTHBHO CTHIAIC 3Hamba 0 (GU3nd-
KUM TI0jaBaMa KpO3 UCTPAKMBAYKH [IPHCTYII, CTHLIAKE PAJHUX HABHKA,
OJIFOBOPHOCTH M CIIOCOOHOCTH 3a caMoCTaliaH paji U 38 THMCKH paj,
(bopmupame OCHOBE 3a JJaJbe 00pa3oBambe.

3ayarak Hactase npeamMera Du3nKa jecTe CTBApambe Pa3HOBPCHHUX
MOryhHOCTH J1a Kpo3 pasiiM4uTe caapkaje U o0IuKe paja, IPUMEHOM
CaBPEMEHHUX METOAMYKHX M JUIAKTHYKUX TOCTyNaKa y HACTaBH, LIH-
JbEBU M 3aal 00pa3oBama y IENHHH, Ka0 U [[HJbEBH HACTaBe (HH3UKE
Oyzy y IIyHOj MEpH peai30BaHH.

Ocranu 3aaanu HacTaBe npeamera Gusnka cy a y4eHUII:

— pa3Bujajy QyHKIMOHAIHY MHCMEHOCT (IPHPOIHO-HAYIHA, Ma-
TeMaTH4Ka, TeXHUYKA);

— CHCTEMATCKH CTHYY 3Hara 0 (PU3MYKIM [0jaBaMa U MPOIIECHMa,;

— pa3yMejy nojase, poLece U OAHOCE Y IPUPOJH HA OCHOBY (H-
3MYKUX MOJIENIa U TEOpHja;

— pa3BHjajy HAYMH MUNUBEHa U pacyhuBama y puzuny;

— pa3BHjajy CBECT O 3Hauajy eKCIIepHMEHTa y Ca3HaBamby, pasyMe-
Bamy M MpoBepaBamy (pU3NIKNX 3aKOHA,

— Oyay ocrmocoOJbeHH 3a PUMeHY (QU3HUYKHX METO/la Mepema y
CBUM oOnacTuMa (hu3mKe;

— CTEKHY CIIOCOOHOCT 3a youaBambe, (OpMyIIHcabhe, aHAIN3Upamke
U pelraBame npobiema;

— pa3BHjajy KOMIICTEHIIH]jE 32 U3BOlCHE jeITHOCTABHUX HUCTPAKH-
Bama,

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

— cxBare 3Ha4aj (hU3MKE 3a TEXHUKY U IPHPOJIHE HayKe,

— pa3Bujajy CrioCOOHOCTH 3a MPUMEHY 3Harbha U3 (PH3HKE;

— CTHYY 3Hama 0 NPUPOAHHM PECypcHMa, BUXOBOj OrPaHUYECHO-
CTHU U OAPKUBOM Kopuihemy;

— pa3BHjajy IpaBUIIaH OJHOC MPEMa 3aIUTHTH, OOHOBHU M yHArpe-
hemwy KHUBOTHE CpeanHE;

— pa3BHjajy MOTHBHCAHOCT 3a YUCHE U 3aMHTEPECOBAHOCT 3a Ca-
Ipxaje pu3mKe;

— pasBujajy pajJiHe HaBHKE, OATOBOPHOCT U CIIOCOGHOCT 3a IpHUMe-
HY CTCUCHHUX 3Hama.

IV pa3spen
(4 yaca HenesbHO, 124 yacoBa TOIMIILE)

CAIPXKAJU ITPOI'PAMA

I PestatuBucTuka pusuka

1. OCHOBHHM TOCTYJIATH CIICIHjaHE TEOpHje penaruBHOCTH. Jlo-
peHIoBe TpaHcopMmanuje KoopAuHaTa. PenaTuBUCTHYKH 3aKOH caOH-
pama 6p3una. (I1)

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

3. MnBapujantHocT unTepBana. (P)

4. PenaTUBUCTHYKK UMITYJIC U eHepruja. Bese usmely penaruBu-
CTHYKOT UMITYJICA, KHHETHYKE EHEeprije, CHeprije MUpOBamba U yKyITHe
eHepruje. YHyTpalllmba eHepruja. 3akoH oapxkama Mace u eHepruje. (I1)

5. Iojam o onmrtoj Teopuju penaruBHOCTH. (O)

II KBanTHa npupoaa eJ1eKTPOMATrHETHOT 3pavyerha

1. TomoTHO 3pauere. 3aKOHM 3padera arCOIyTHO IPHOT Telna.
[InankoBa xumnoresa. (IT)

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

3. KBanrtna npupozna csemioct. (P)

Maca u nmmync gorona. Ipurncak cemtoctu. KomnroHos ede-
kar. (I1)

Kopmyckynapro-TanacHu gyanu3am cBeTioctu. (P)

Hemoncmpayuonu oeneo:

— d@oroedekar (momohy portohenmje).

III TanacHa cBojcTBa YecTHIA U IIOjaM 0 KBAHTHOj MeXaHUIIN

1. Yectnuno-tanacuu nyanusam. [le bpojesa xumnoresa. Iudpax-
uja enekrpoHa. (I1)

Enexrponcku mukpockor. (P)

2. XajzenOeprose penanuje Heoapehenoctu. (P)

3. Ilojam o IlpeaunrepoBoj jemHaunHu. TamacHe QyHKIHje U
cornctBeHe enepruje. (P)

4. Kperame crnobonue gectune. UecTnia y NOTEHIN]aTHO] jaMH.
KBaHTHM JIMHEapHU XapMOHHUjCKH ocrunarop. I1ponas Kpo3 moTeHuu-

janny Gapwujepy. (P)
IV KBanTHa Teopuja atoma

1. Pagepdopmos monen atoma. (O)

JluckpeTHH crekrap atoMa BoJoHMKa. bopoBu noctynaru u bo-
poB Mozen aroMa BogoHuKoBor Toma. (I1)

Opank-Xepros orien. (P)

2. KBaHTHO-MEXaHHYKa TEOpHja aTOMA: IVIABHU, CIIOPSJHU U Mar-
HeTHHU kBaHTHH O0poj (11).

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

3. Bumeenexrponcku aromu u [laynujeB npunmumn. CTpykTypa
MIEPUOAHOT cucTeMa enemenarta. (I1)

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

CHnuH  enexTpoHa.

JlaGopaTtopujcka Bexda

— KamuOpanmja cnekrpockona ¥ MACHTU(PHUKALN]a BOIOHUKOBOT
CIIEKTpa.

— OnpebhuBame PunbeproBe koHcTaHTe (MOMONY BOIOHUKOBE
naMne ¥ AuQpaKnroHe PEIeTKe)



V MoJieky/acka CTPYKTypa U CIIEKTPH

1. OcHOBHE KapaKeTepHUCTHKE XEMHjCKHX Be3a (JOHCKE M KOBa-
neHTHe). Monekyncku crekrpu. (P)

VI ®u3nka yBpcror crama

1. 3oHCKa Teopuja kpuctana. EHeprujcke 30He y 4BPCTOM Tedy.
30HCKH MOJIeNIN MeTala 1 JuenekTpuka. (P)

2. Pacnonena cnoGogHMX €JIEKTpOHA IO €HeprujaMa y MeTally.
KsanTha Teopuja npoBoassuBocTH MeTana. CynepnpoBoaspuBocT. (P)

3. IonynpoBoanury. ComncTBeHa W MPUMECHA NPOBOIJBUBOCT.
[Tonynpo-BOJHUIM P U N-THUIA U MOIYIPOBOIAHUYKH p-n c1oj. (P)

IMomynpoBoguuuke auoze, TpaHsucTopu U ¢poroornopuuny. (I1)

Jlemoncmpayuonu oeneou:

— uone. @OTONPOBOAHUIIN.

JlaGopartopujcke Bexoe

— CrpyjHO-HAIIOHCKA KapaKTePUCTHKA JTHOIC.
— CrpyjHO-HAIIOHCKE KapaKTePUCTHKE TPAH3HCTOPA.
— OppehuBame [InankoBe koHcTanTe (momohy LED nnope).

VII UuaykoBaHo 3payeme U Jacepu

1. Jlymunucuennuja. KBaHTHU npenasu: CIIOHTaHA eMHCHja, all-
COpIIIHja U CTUMYJTUCAHA eMHUCH]a 3pauetba. (P)

2. OcHoBHU IpuHLMI paja jacepa. Bpcre nacepa. Kapakrepu-
CTHKE JIaCepCKOr 3padema. (P)

3. [lpumene nacepa. Xomnorpadwuja. (P)

JlaGopaTopujcka Bexda

— OnpeluBarme yraone ANBEPreHIHje JTacePCKOr CHOIA.

VIII ®u3uxa aTOMCKOr je3rpa

1. Ctpykrypa jesrpa. Kapakrepucruxe jesrpa. (P)

JHedext mace u enepruja sese.(I1)

Hyxneapne cuse. (P)

Mopnenu jesrpa. (O)

2. Ilpuponna paguoakTHBHOCT. Anda-, 6era- u rama pacmaz. (IT)

3. 3aKoH PagMOAaKTHBHOT pacmana. AKTHBHOCT PaJHOAKTHBHOT
uzBopa. (I1)

PagnoakTuBHM HU30BU M paAMoOaKTHBHA paBHOTEXA. (P)

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

JlosumMerpuja 1 3amrTura of 3pauema. (P)

5. Bemrrauka paguoaktuBHOCT. ONINTa CBOjCTBA HYKJICAPHUX pe-
akiuja (I7).

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

6. Akueneparopu uyectuua. (P)

7. Hyxneapna enepreruka. ®ucuja. Hyxieapan peaxropu. Peak-
mje ¢ysuje Ha 3Be3nama. Kondunnpame miaszme. (P)

Hyxkneapue u tepmonykieapue 6omoe. (O)

Hemoncmpayuonu oeneo:

— Jletexnuja paAnOaKTUBHOT 3pavyebha.

JlaGopatopujcke Be:xkde

— Mepeme akTUBHOCTH.

— JleTexuuja paJlOaKTHBHOT 3paycba.

— Onaname HHTEH3UTETA TaMa 3padera ca nmosehaBameM yaabe-
HOCTH OJ U3BODA.

IX ®u3uka e1eMeHTaAPHUX YeCcTULIA

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

HAYUH OCTBAPUBAIbA ITPOI'PAMA

HU3060p memooda 102U4K02 3aKBYUUECAIA

IIporpam mpensuha xopumheme pa3sHUX METOAA JIOTHYKOT 3a-
KJbyUHBamba KOjU Cy MHaye MPUCYTHH y (H3ULU Kao HAy4YHO] AUCIIH-
IUIMHY (MHIYKTHBHH, A€IyKTHBHH, 3aKJbyUHBAE TI0 QHAIOTHjH UT/L.).
HacraBHuk cam Tpeba na omadepe HAjIOrOAHUJU MPUCTYN Y 0Opamu
CBaKe KOHKPETHE TeMe y CKiaay ca norpedama u MoryhHoctiMma yde-
HHKA, Ka0 ¥ HACTABHHM CPEJICTBUMA KOjHMa PacIIOIaxe.

Ha cazipajuma mporpama Moke ce y HOTIIyHOCTH WIIyCTPOBaTH
CYLITHHA METOAOJIOTHj€ HCTPAKUBAYKOT NPUCTYNA Y QU3ULHU U IPYTHM
NPUPOIHUM HayKaMma: II0CMaTpae M0jaBe, youaBame OUTHHX CBOjCTa-
Ba CHCTEMa Ha KOjHMa ce I0jaBa OJBHja, 3aHEMapUBahe Marbe 3HAYaj-
HHX CBOjCTaBa U Mapamerapa CHCTeMa, MEPEHE y LHJbY IIPOHATAKCHA
Meljy3aBUCHOCTH Oa0paHMX BEIMYMHA, IUIAHUPAE HOBHX CKCIICPH-
MEHaTa pagy Mpeuu3Hujer yTBphuBama TpaKeHuX OoAHOCa, HOPMYIH-
cambe (PU3UUKUX 3aKOHA. Y HEKHUM Cily4yajeBHMa METOIUYKH je LeIIHC-
XOJTHO YBOleH-e JeIyKTHBHE METO/IC Y HACTABY (HIIP. TIOKA3aTH KaKo U3
3aKOHA OfIpKarba ClIe/e HEKH Marbe OMIITH (DM3UUKH 3aKOHHU U CIL.).

Jemoncmpayuonu o2neou

JIEMOHCTPAIlMOHN OIVICAN YHHE CACTaBHU JICO PEIOBHE HACTaBE
(huzmke, anym cy cBe Mambe 3acTyIJbeHH. [IprcyTHa je HemoBOJbHA OTIpe-
MJBEHOCT ILIKOJIa HACTABHUM CPEJCTBMMA, Y HEKHMA HHje 3aCTyIUbeHa
HH KaOMHETCKa HacTaBa, ajli MMa M OHUX y KOjUMa Ce HacTaBHA CpeJl-
CTBa HE KOPHUCTE.

VYBoheme jenHOCTaBHUX SKCIepHMEHaTa 3a JIEMOHCTPHPAmkE (H-
3WYKHX TI0jaBa MMa 3a IIJb ,,Bpahame” orena y HacTaBy QU3MKe, paz-
BHUjatbe PaJO3HANIOCTH M MHTEepeca 32 (GU3UKY M UCTPAKMBAYKH IIPH-
CTYII IPUPOJHUM HayKama.

JenHOCTaBHE eKCIIEpUMEHTE MOTY Jia M3BOJE M CaMM yYECHHIN
(caMOCTaJIHO WJIM IO Tpyliama) Ha 4acy WIM Ja UX OCMHCIe, ypane,
aHAIM3Upajy U oOpane kox Kyhe, kopuctehu MHOTE TIpeMeTe W MaTe-
pHjaiie U3 CBaKOAHEBHOT KUBOTA.

HapaBHo, HacTaBHUIIM KOjU UMajy MoryhHoCTH Tpeba a y HacTa-
BU KOPHUCTE U CIIOKEHHjE EKCIIePUMEHTE.

VYV HacTaBH cBakako Tpeba KOPUCTUTH M padyHape (CHMyaIuje
eKCIIepIMeHaTa 1 I10jaBa, JabopaTtopujcke BexOe n oOpasia pesynrara
Meperba, MOJICIINPAbEe, CAMOCTAIIHU [POjEKTH yYCHHKA Y OOJIHUKY CeMH-
HApCKUX PajioBa u cIl.).

Hauun npezenmosarsa npozpama

[Iporpamcku caapikaju JOCIEIHO Cy MpuKa3aHu y popmu koja 3a-
JI0BOJbaBa OCHOBHE METO/ICKE 3aXTCBE HACTABE (PU3HKE:

— Iocmynnocm (011 IPOCTHjET Ka CIOKEHU]eM) IIPU YIO3HABALY
HOBHX T10]MOBa 1 OPMYJIHCAbY 3aKOHA.

— Ouuenednocm TIpU HW3NAramby HACTaBHUX campikaja (y3 cBaky
TEMAaTCKy LeJIMHY T0OPOjaHo je BUILE IEMOHCTPAILMOHHX OIJIea a Tpe-
0a KOPUCTUTH ¥ CUMYJIaLHje).

— [logezanocm nacmasnux caopocaja (XOPU30HTAIHA U BEPTHU-
KaJHa).

ITporpam mpenBuba na ce yHyTap cBake Belie Temarcke IEIUHE,
IOCJIE MOCTYIHOT ¥ aHAJIUTHYHOT M3JIarama MojeAMHAYHIX HACTABHUX
cajip)xaja, Kpo3 CHCTEMaTH3alrjy U oOHaBJbame M3JIOKEHOT IpajiBa,
W3BPILK CHHTE3a OUTHHUX YHI-CHHIA U 3aKJ/byUYaKa U JIa CC KPO3 HHXOBO
0o0OHaBJbake OMOTYhH J1a UX YUYCHHUIIM Y MOTIYHOCTH pa3dyMejy U Tpaj-
HO ycBoje. ITopen Tora, CBaKy TeMarckKy LEJIHHY Tpebaio Ou 3amode-
TH 00Haswarbem 00206apajvhee dena epadusa uz npemxooHoe paspeoa
i u3 ocHuogHe wiKone. TUMe ce MOCTHKE U BEPTHKAIIHO [OBE3UBAE
HACTaBHUX cajipxkaja. BeoMa je BaKHO Jia ce Kpo3 paJl BOIH padyyHa o
OBOM 3aXTEBy MpOrpama, jep Ce THME HaraniaBa YMbCHUNA Ja Cy Y
¢u3uim cBe obnactu MelhycoOHO roBe3ane U omoryhyje ce 1a y4eHHK
carienia PU3UKY Kao KOXCPEHTHY Hay4YHY IHCIHUILIMHY Y KOjOj C€ mMove-
TaK Mpoy4yaBara HOBE M10jaBe HAaclama Ha Pe3ylTare MpoydyaBamba He-
KHX MPETXOHUX.

Pezociien nmpoyyaBarma MojeJMHAX TeMa HHUje TOTIYHO 06aBe3yjy-
hu. HactaBHHK MOYKe TIPEPACIIONCIIUTH CaIpKaje PEeMa CBOjOj MPOIICHH.



Hueou oopazoeno-eacnummnoz paoa

OBora myTa y caapiajuMa IporpaMa HUje JaT OpHjCHTAlUOHU
Opoj yacoBa mpeaBuleHUX 3a 00pagy HACTABHHX TeMa, OOHABJHAHE
rpaauBa u naboparopujcke Bexoe. To 61 Morao 6uTH ,,yBO1” Y HACTaB-
HM IIporec y kome he HacTaBHMK, Ha OCHOBY Je(MHHCAHHX LUJbEBA
U 3aj1aTaKa MpeaMeTa, NCX0Aa M CTaHAap/a 3Hama, CaMOCTAJIHO IUla-
HUpatu Opoj yacoBa oOpaje, yrBphuBama... Y HEZOCTAaTKy CTaHaapaa
3Hama KOPUCHU he OWUTH HMBOM 00Opa30BHO-BACHHMTHHX 33aXTEBA, KOjU
neduHuIry 06MM U IyOMHY TpoydaBarma I0jeAMHUX eJIeMeHara Cajip-
Kaja mporpama, a MocTojaiy Cy U 10 caja.

Ipeu nuso: obasemrenoct (O)

O06aBemTeHOCT Ka0 HHUBO OOPa30BHO-BACIUTHHX 3aXTEBa H3H-
CKyje Jla YUSHHK MOXKe Ja C€ CeTH — PENpOIyKyje OHO IITO je y4HO:
TEPMHUHE, CICIU(PUIHE YMEHCHHIIE, METO/IC U TIOCTYIIKE, OMIITE MOjMO-
Be, MPUHIKIE (3aKOHE) WM TeopHje. 3HauH, Ofl yUCHHKa Ce OUeKyje aa
TPaZMBO KOje je yIHOo caMo ITO3Haje: ]a MOXKe JIa T'a HCKaxKe, HCIprya,
OIHIIe, HAaBeJE U CIL., Tj. Ja MOXKE J]a T'a PEIpoayKyje y OUTHO HeHu3Me-
EBCHOM OOJTHKY.

pyeu nuso: pasymeBame (P)

PazymeBame ka0 HHMBO 00Pa30BHO-BACIIMTHHUX 3aXTEBa M3HCKYje
Jla y9eHHK Oyzne o0crnocoOJbeH Ja TpaauBo KOje je y4HO peopraHusyje:
Ila ozipeheHe unmeHuIe, M0jMOBE M IIPHHINIE (3aKOHE) 00jacHH, aHa-
JIM3Mpa, JI0BE/IC Y HOBE Be3e, Koje HUCY OMiIe HeIOCPEIHO Jare y rpa-
JIUBY.

PazymeBame ka0 00pa30BHO-BACIIUTHU HUBO yKJbydyje y cebe u
HPETXOJHU HUBO — 00ABEIITEHOCT. YKOJIMKO CE OBJIE I'PAJANBO HHTEP-
IIpeTHpa, OHJA Ce TO YMHH He Y (OPMH y K0joj je OMIIO MPeTXOAHO aa-
TO, Beh y peopraHu30BaHOM, Tj. y OUTHO U3MEHEHOM OOJIHKY.

Tpehu nuso: npumena (I1)

IIpumvena xao HHUBO 0OPa30BHO-BACIIUTHUX 3aXTEBAa M3UCKYje Aa
y4eHHK Oyne ocrocoOJbeH na oxpeleHe TreHepaim3anuje, MPUHIIIES
(3aKoHE), TEOpHje WK OIIITE METO/IC MIPHUMEHYjE Y PElIaBamby Mpooiie-
Ma M 3a/1aTaKa.

OBzie je ped 0 MPUMEHH OHOT LITO CE 3HAa 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 mpeTxonHa
HHMBOA — 00ABEIITEHOCT U pa3yMeBambe.

ITowITo cy NporpaMu JIpyLITBEHO-j€3MUYKOT U OIIIITEr CMepa THM-
HasWje y APYroM M YeTBPTOM pa3pelay HCTH, HACTAaBHHIMMA JPYIITBE-
HO-J€3WYKOT CMepa je OCTaBJbeHa c1o0o/ia /1, IpeMa MoTpedu, cMame
HHUBO 00pa30BHO-BACIIUTHUX 3aXT€Ba Y TEMAaTCKHUM IIeIMHaMa 3a Koje
cMarpajy aa je To norpebHo (ump. ca Husoa (I1) Ha HuBO (P)).

OcHho6Hu 001uYU HaAcmase U MemoOCKa ynymcmeda
3a wUX060 ussoljere

MeToAHYKO OCTBapHBamke Capikaja mporpama y HactaBu (QU3MKe
3axTeBa J1a [IEJIOKYIIHH HACTaBHH TpoLec OyIe MPOXeT TPUMa OCHOB-
HUM (U3UYKUM HejaMa: CTPYKTYPOM CYyINCTaHLHje (Ha MOJEKYICKOM,
aTOMCKOM H Cy0aTOMCKOM HHBOY), 3aKOHHMa OApXama (IIpe cBera
eHepruje) u GU3MYKUM TT0JbHMa Ka0 HOCHOIIMMA y3ajaMHOT JICJIOBamkba
¢busnukux odjekara. Jlasbu 3axTeB je 1a ce GU3UUKE MM0jaBe U MPOLECH
TyMade y HacTaBH HapajelHUM CIIpoBolemeM, rie roj je To moryhe,
MakpornpHia3a 1 MUKpPOIIpUIa3a y o0paau caapxaja.

DU3MKY je HY)KHO NMPEJCTABUTH yYCHHIMMa Kao KUBY, HEIOBP-
ILIEHY HayKy, KOja ce HeNPEeKHIHO MHTCH3UBHO pa3BHja U MCHa, a He
Kao CKYIl 3aBpIICHHX [10JaTaKa, HENPOMCH/BUBHX 3aKOHA, TEOpHja U
Mozena. 3ato je Hy)xHO uctahu mpobneme Koje Gpu3nka pemasa y ca-
JIAIIEBEM BPEMEHY.

Jlanac je ¢u3MKa EKCIUTMKaTUBHA, TEOPUjCKa W (QyHIAMEHTAIIHA
HayKa U BCHUM HM3yYaBarmbEeM, 3ajeIHO Ca OCTAIMM IIPUPOJHUM HayKa-
Ma, CTHYY Cce OCHOBE HaydHOT Moriena Ha cBet. Meja GyHnameHran-
HOCTH (DU3MKE y IPUPOAHMM HayKaMa Mopa Ja JIOMUHHpA y HACTaBU
¢dusuxe.

upewy Buamka ydeHwka nonpuHehe objammeme mojMoBa U
Kareropuja, Kao ImrTo ¢y (u3nyYKe BENUYMHE, QU3UYKH 3aKOHH, OJHOC
EKCTIIEPUMEHTA U TeOpHje, Be3a (pH3HMKE ¢ OCTAUM HayKama, ¢ IpHMe-
ICHUM HayKama M ¢ TeXHHKOM. 3Ha4YajHO je yKa3aTu Ha Be3y (u3uke u

¢unozoduje. [loTpedHO je HABECTH U €THYKE MPOOIEME KOjH Ce jaBba-
jy Kao mocrneauna pa3Bujama HayKe H TEXHUKE.

OBaxo (opmynucaH KOHIENT HacTaBe (pr3MKe 3axTeBa MOjaduaHO
CKCIIEPHUMEHTAIHO 3aCHUBAMEC HACTABHOI Iporeca (AEMOHCTPAHOHU
orieau u labopatoprjcke BexOe, OTHOCHO MPAKTUYHU pajl yUCHHKA).

VYCBOjeHN KOHIETIT HacTaBe (M3MKe 3aXTeBa CTBAPAIE Pa3HOBP-
CHHUX MOTYNHOCTH J1a KPO3 pa3jInuuTe caapikaje u 00IHMKe paaa, mpruMe-
HOM CaBPEMEHUX METOANYKUX U JUJAKTHYKHX MOCTyaKa y HAaCTAaBHOM
nporiecy (NMpojekTHa, mpoOiieMCKa, aKTHBHA HACTaBa M KOOTICPATHBHO
ydere) [IUJbeBH U 3aany 00pa3oBarma Kao ¥ IUJBEBH HacTaBe (H3HKe
Oymy y IyHOj MEpH pean30BaHu.

Cruname TeXHHYKE KyJIType Kpo3 HacTaBy (DM3HKE CacTOjH Ce y
pa3BHjarby BEIITHHA TEXHHYKUX MIPHMEHA 3Haha, Y PEIlIaBamy TeXHUY-
KUX 3a[aTaka 1 y NpHKa3uBamy onpeheHnx npuMeHa (GH3UKe y CBAKO-
JTHEBHOM >KHBOTY.

[locne n3yyaBama oxroBapajyhnx TeMarckux LeluHa, HY)KHO je
yKa3aTd Ha 3aIlTUTy YOBEKOBE CPEIUHE, Koja je 3araljeHa m yrpoxeHa
ozipeheHnM (HU3NUKO-TEXHUYKUM MPOLECHMa U IIPOMEHaMa.

Ipu o6paau GU3NUKKX OCHOBA EHEPreTUKE MOTPEOHO je yeMepH-
TH yYEHHMKE Ha IITE/IbY CBHX BPCTa CHEPruje, a MoCeOHO eleKTPUIHE
eHepruje.

IlwbeBn n 3amany HacTaBe (HU3MKE OCTBApYjy ce Kpo3 ciexnehe
OCHOBHE 00JIMKE pajia ca yueHUIMMa:

1. m3narame cajpkaja TeMe y3 oxarosapajyhe meMoHcTpannoHe
ornese;

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

3. maboparopujcke BexOe;

4. xopumheme U OPYruX Ha4MHA paja Koju JOTPHHOCE O0JbeM
pasymeBamy caapxaj TeMe (1oMahu 3aganu, CeMHHAPCKU PaJOBH, IPO-
JEKTH...);

5. cuctemarcko npaheme paja CBaKor MojeJMHAYHOT yYSHHKA.

Beoma je BakHO J1a HACTABHUK NP U3BONeY MpBa TpH 00IHKA
HACTaBe HarlallaBa BUXOBY 00jeIHUIEHOCT. Y MPOTUBHOM, YUeHHK he
crehu yTHCAK Ja MOCTOje TPH pas3anyuTe (GU3MKE: jeHA ce CIyIna Ha
npeaaBambuMa, Jpyra ce pajau Kpo3 pauyHCKe 3aj1arke, a Tpeha ce kopu-
CTH y JTa00PaTOPHjH.

Jla Ou ce IMBEBH M 3aalyl HACTaBe (pU3NKE OCTBAPMIIM Y IEIIH-
HU, HEOIIXO/IHO je Ja YYEHHIH aKTUBHO yYEeCTBYjy Y CBUM OOJHIIIMA
HacTaBHOT Tpoueca. Mimajyhin y BUIy Ja CBakM O HaBEICHUX OOJIHKa
HACTaBE MMa CBOje CHELU(BHUYHOCTH Y HPOIIECY OCTBApHBabha, TO Cy U
METOJICKA YITYTCTBA MpHIarojeHa OBUM cHelu(pUIHOCTHMA.

Memoodcka ynymcemea 3a npeoasarsa

Kako cy y3 cBaKy TeMaTcKy LEIUHY IIaHHPaHH IeMOHCTPAIHOHH
omieqM, y4eHuIU he CHOHTaHO MPAaTHTH TOK NMOCMAaTpaHe I0jaBe, Min
HETIOCPEIHO YYECTBOBATH y pealu3aliji OIlie]ia, a Ha HACTaBHUKY je
Jla HaBee YYCHHKA Jla CBOJUM pEYlMa, Ha OCHOBY COIICTBEHOI pacy-
huBama, onuie 1MojaBy Kojy IocMarpa WM AeMoHctpupa. [locne Tora
HACTaBHUK, KOpUcTehn npenusnu jesuk ¢usunke, AeUHUILIE HOBE MOj-
MoOBe (BelnnuuHe) M peunma Qopmynuine 3akoH nojase. Kaga ce mpo-
he kpo3 cBe eTane y u3naramy caapixaja TeMe (Oriel, y4eHUKOB OIHUC
nojase, AeUHNCABE TTOjMOBA U (OPMYIIHCAIHE 3aKOHA), MPENIa3yu ce
Ha TIPE3CHTOBabE 3aKOHA Y MaTeMarinykoj Gopmu. OBaKBUM HAYHHOM
n3naramwa cajpikaja TeMe HaCTaBHUK [OMaXe YYCHHKY Ja HMOTIyHH]je
pasyme (hu3MUKe T0jaBe, TPajHHje 3aIlaMTH YCBOjEHO IPAJNBO U Y APY-
I'Ml IUTaH MOTHCHE (JOPMATN30Babe YCBOJEHOT 3HAA.

Kana je moryhe, Tpeba kopuctutu npodiemcky HactaBy. Hactas-
HMK TI0CTaBJba MPOOJIEM YUCHHUIMMA U MPEIyIITa a OHU CaMOCTAJIHO,
y IIapoBHMa WM Y TUMY 0Dy 10 peliea, 110 NoTpedu ycMepasa yue-
HuKe, nozcehajyhn ux nuramyMa Ha HEIITO INTO Cy HAYYHMJIM M caja
Tpeba na npumMene, ynyhyje ux Ha U3Boljerbe eKCIiepUMEeHTa KOju MOXe
JIOBECTH JI0 PelleHa NpodiIeMa U CINYHO.

Heke ox Tema Mory ce oOpauTH CaMOCTAJIHHM PaJIoM y4EHHKA
Kpo3 paanoHule. TakaB HAYMH paja je yUCHUIIMMA HajuHTEePECaHTHHU-
j4, BUILIE CYy MOTHBHCAHH, I1a JIAKIIE YCBajajy 3HaWmE. Y3 TO Ce pa3Buja
1 BUXOBO HHTEPECOBAKE U CMHCA0 32 UCTPAKHBAYKU pajl, Kao U CIO-
COOHOCT TUMCKOT' pajia 1 capajimbe. OBakaB NPHUCTYI 00pajil HACTaBHE
TeMe 3axTeBa J00py HPHIPEMy HACTaBHUKA: 0AabpaTH TeMy, MpHUIpe-
MHTH ofroBapajyha HacTaBHa Cpe/CTBA U ONpPEMY, HOJCIUTH YICHUKE



y TpyIle Tako Ja CBaKH IOjeMHAI] y TPYIH MOXKE IaTh OAroBapajyhm
JIOTIPUHOC, IATH HEOIIXOJHA MMHUMAJIHA YITyTCTBA...

Heke teme Tpeba ja nmpunpeMe U Npe3eHTyjy caMu yYeHHIH, 1o~
JjeIMHAYHO WM y TAPOBHMA.

Memoocka ynymcmea 3a pewiagarse 3a0amaxa

PenraBame 3ajaTaka je BaKHa METO/IA 33 yBe)KOaBambe MPUMEHE
3Hama. tbome ce mocTiKe: KOHKpETH3allja TEOPUjCKUX 3Hamba; 00Ha-
BJbame, NMPOAYyOJbHBAbE U YTBPhUBAKE 3HAMKA; KOPUIOBAKHE yUCHUU-
KHX 3Hama M ymeha; pa3BHjambe JIOTHMYKOT MHUIUBEHA; MOACTHIAKE
y4YCHHKa Ha MHUIUjaTHBY; CTHIAKBE CaMOIIOy3/aba H CaMOCTaIHOCTH
y pany...

OnrtuManiu ehexTH peliaBama 3a/1ataka y mpouecy y4demwa Gpusu-
KE OCTBapyjy ce 100p0 OCMHIIIJBEHUM KOMOMHOBAEmEM KBATUTATHBHHUX
(3aay — MUTaka), KBAHTUTATUBHUX (PAYyHCKHX ), TpAUUKUX U eKC-
NEePUMEHTAJIHUX 33/1aTaKa.

Bexbame peraBama paduyHCKHUX 3aj1aTaka je BaKHA KOMITIOHCHTA
yuema ¢usnke. Kako oHO 3a y4eHHKe 4ecTO IpeJcTaBiba BHJ yUeHa
ca HajCIOKECHHjUM 3aXTeBHMa, HACTABHUK je 00aBe3aH Ja MM Ja Ofi-
roBapajyhe MHCTpyKLHje, HallOMEHE U CaBEeTE y BE3H Ca PEIIaBambeM
3anaraka. HarmomeHe Tpeba sia ce ofHOCE Ha TUIIOBE 3aJlaTaka y JaToj
TeMmH, Hajuemrhe rpemke Mpy pelaBamky TaKBUX 337aTaka, allfOpUTaM
pelaBama IaTor THIIA 331aTaKa...

IIpu pelaBarmby KBAHTHTAaTHBHHMX 337aTaka, y 3a/1aTKy IPBO Tpe-
0a Ha NMpaBW HAa4YMH cariefatd QU3HUYKe caapiKaje, Ia TeK Iocie Tora
npehu Ha MaremaTnako hopMyIHicame H H3padyHaBame. Hanme, perra-
Bame 3aJaTaKa OJIBHja Ce KpO3 TpHU eTare: (QH3MYKa aHaIu3a 33/1aTKa,
MaTEeMaTHYKO M3padyHaBame M JUCKycHja pesyiarara. Y TpBOj eTanu
youaBajy ce (U3MUKe M0jaBe Ha Koje ce OIHOCH 33JaTak, a 3aTUM ce
Habpajajy 1 pedrMa HCKa3yjy 3aKOHH 10 KOjUMa ce IojaBe oaBujajy. Y
JPYTOj eTanu ce, Ha OCHOBY MareMaTHdke GopMme 3aKoHa, M3padyHaBa
BPEIHOCT TpakeHe BenuuuHe. Y Tpehoj eranu Tpaxu ce QU3HYKO Ty-
Mayewe T00HjeHOT pe3yiTara.

TlotpebHO je maxbnBO omabpaTH 3amaTke KOju, ako je moryhe,
Majy HeToCpenHy Be3y ca pealHuM CHUTyanujama. Takohe je BaKHO
Jla YYEHHULIU IPaBUIHO BPEIHY)y JOOUjEHH Pe3yATaT, Kao U HEroB mpa-
BuiiaH 3anuc. [loceOHO Tpeba oOpaTHTH MaXKky Ha IMOCTYHMHOCT HPH
n300py 3aaraxa, oJ] HajjeAHOCTaBHU]UX Ka OHMMa KOjH 3aXTeBajy aHa-
JIM3Y M CHHTE3y CTCUCHHUX 3Hamba.

Memoocka ynymcmea 3a uzeoljerse n1adopamopujckux eexcou

JlaGoparopujcke Be)xOe YMHE CACTaBHH JIeO PEIOBHE HAcTaBe U
OpraHm3yjy ce Tako LITO Ce IPH U3paan BEKOU Ofiesberhe JIeTH Ha JiBa
JieJIa a YYCHHILH BexOe pajie y rpynama, 2—3 y4eHunKa.

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

Yac ekcriepuMEHTaIHUX BeXKOH CacTOjU ce W3 YBOIHOT Jielia, Me-
peba 1 3alMCHBaba pesyliTaTa Meperha u 00pajie JOOHjCHUX MojaTaka.

VY yBOIHOM Jieiy Yaca HACTABHUK IPOBEpaBa 1a JIM Cy YYCHHIH
CIIPEMHH 32 BexkOy, yIIO3Haje UX Ca MEPHUM HHCTPYMEHTHMA U OCTaJINM
JICJIOBHMa araparype 3a BexOy, ykasyje Ha Mepe HPEeIOCTPOXKHOCTH KO-
JUX ce MOpajy MpUIpKaBaTh Pajd CONCTBEHE CUTYPHOCTH, IIPH PYKOBa-
by arnaparuMa, eJIeKTPUYHUM U3BOpHUMA, pa3HUM ypehajuma u ci.

I[OK y4€HUIM BpUIC MEPCHa, HACTABHUK AKTUBHO IIPAaTU HBUXOB
pa, TUCKPETHO WX HaJIIe/a u, KaJi 3arpeda, 00jalmbaBa i IOMaxe.

TIpu obpaau pesynrtara Meperma y4eHHIHM ce IPHApKaBajy Hpa-
BUJIA 3a TaOelapHU MPHKA3 [0/1aTaka, IpTame rpaduka, U3padyHaBarbe
3a0KpPYIJbEHUX BPEJHOCTH U I'pellaka Mepema (ca TUM NpaBUIMMa Ha-
CTaBHUK Tpeba Jla X yIOo3Ha YHaIpe] WIN Ja UX Ja y3 [HIcaHa yIyT-
CTBa 3a BekOE) .

Memoocka ynymcmea 3a opyze oonuke paoa

Jenan on obnuka paga ca ydeHHImMa cy gomahu 3ajaiy Ko-
jU caip)Ke KBAJIUTATHBHE M KBAHTUTATHBHE 3aJ1aTKe, MIOHEKaJ M CKC-
nepuMeHTanHe. TakBu gomalin 3agaly OJHOCE Ce Ha IpajuBO Koje
je obpaheHo HemocpenHO Ha Yacy W Ha MOBE3MBAI-E OBOT TPanBa ca
TIPETXOTHAM.

3a nomahu 3agarak MOry ce JlaBaTH ¥ CEMHHApPCKH PaJoBH U Ma-
1 MIPOJEKTH, KOje OM YUCHHUIIM Paiiid HHANBHUIYAIHO HIH Y Tpylama.

HacraBauk je o6aBe3aH jaa mpernieaa gomahe 3aJaTke M CaOIIITH
Y4EHHIIIMa €BEHTYyaJHEe TpeUIKe Kako O OHM HMaiu MH(POPMAIH]y O
YCIIEIIHOCTH CBOT paja.

Ilpaherme paoa yuenuka

HacraBHuk je myaH 1a KOHTHHYHPAHO MPaTH Paj CBAKOT YUEHH-
Ka KpO3 HENPEKUIHY KOHTPOIY H-ETOBHX YCBOjJEHHX 3HArba, CTCICHHX
Ha OCHOBY CBHX OOJIMKa HacTaBe: JEMOHCTPALMOHHX OIVIe/a, peiaBa-
Hha, pelllaBarba KBAHTHTATUBHUX M KBAJIUTATHBHHX 3ajaTaka, Jiabopa-
TOPHjCKHUX BEKOU, CEMUHAPCKUX PAZ0Ba U MPOjeKaTa...

[ToTpeOHO je KOHTHHYHMpPAaHO HMPOBEPABATH M OLICH-HBATH 3HAHKE
yYeHnKa momMohy yCMeHOT MCHHUTHBaba, KpaTkux (15-MHHYTHUX) ITH-
CMEHHUX MIPOBEPa, TECTOBA Ha Kpajy Behux menrHa (perrmMo, 1o jeTHOM
Yy CBAaKOM KJIAaCH(HMKALMOHOM HEPUOY), KOHTPOIHHMX PadyHCKHX Be-
xOH (10 jeZIHOM y IMOJYTOJHIITY), MPOBEPOM EKCIIEPUMEHTATHHX Be-
IITHHA.

Ha nouerky paja ca y4eHUIIMMA, TOCEOHO aKO je 0Iesbeme Mpo-
MEHWIO CTPYKTYpY WJIH je HaCTaBHHK IIPEY3e0 HOBO OfEJbEIHE, OHMII0
01 MOXKEJBHO CHPOBECTH JMjAarHOCTHYKH TECT. TakaB TECT rOBOPH Ha-
CTaBHUKY Ca KAKBHM IIPEI3HAEM M KOjUM IMOTCHIHjAIMMa yYECHHUIN
y/ase y HOBY ILIKOJICKY roauHy. Takohe, peiaxkeMo TeCToBe CHCTEeMa-
TH3aLHje rpaJiBa Ha KPajy CBAKOT IMOJYTOAMINTA MM Ha KPajy LIKOJI-
cke roquHe. [Ipunpema 3a oBaj Tect, Kao U caMm TecT, Tpebano 6u na
OCHTypajy TPajHO yCBajare HAjOCHOBHUJHX U HAjBAXKHUJUX 3HamMA M3
peTxoxHo oOpaheHnx obmacTu.

Jlooamna u donyncka nacmaea

Jooamnu pao HaMeeH je 1apOBUTHUM yYeHUIIMMa 1 Tpeba ja 3a-
JIOBOJBH HUXOBa MHTEPECOBama 3a (Gu3uky. OpraHusyje ce ca jeaIHUM
4acoM HeZIeJbHO. Y OKBHPY OBE HaCTaBe MOTY Ce NpOoy0JbHBaTH U IIPO-
MIMPUBATH CaJPKaju U3 PEIOBHE HACTABE, PAUTH HOBHU CaJpiKajH, Te-
KU 3a1a1lH, CJIOKEHU]JH EKCIIEPUMEHTH OJI OHUX Y PEJJOBHOj HACTABH...
VYdenunu ce cio00AHO ompenesbyjy Ipu u30opy caapikaja mporpama.
3aT0 je HyXKHO Ca4MHUTH MHIMBUJyaJIHE IPOrpaMe paja ca yU4eHHULH-
Ma Ha OCHOBY E>UXOBHX NPETXOJHUX 3Hama, HHTEPECOBamka U CII0CO0-
HocTH. KoprcHO je Jja HacTaBHHK I030BE MCTAKHYTE CTPy4maKe Ja y
OKBHUPY JIO/IaTHE HACTaBe OJprKe MOIyJIapHa MpeaBama Kao u J1a OMO-
ryhu yuaeHHIMa TOCETE MHCTUTY THMA.

Jlonyncka macmasa ce Takohe opraHusyje ca IO jeIHHM YacoM
HeznesbHO. thy moxalajy ydeHuIn Koju y peoBHOj HACTaBH HHCY Ou-
M ycremsy. [{ub fomyHcKe HacTaBe je Ja YYCeHHK, y3 JOJaTHy I10-
Moh HacTaBHWKA, CTEKHE MUHUMYM OCHOBHHX 3Hama M3 cajpikaja Koje
npeasuba mporpam GU3MKe.

CobooHe akmueHoCcmu yueHuKa, KOju Cy Moce0HO 3aHMHTEepeco-
BaHU 32 (U3MKY, MOTY C€ OPraHM30BaTH KPO3 pasHEe CEKIMje MIaanx
¢buznuapa.

MATEMATHUKA

Musb v 3apanm

Iub HacTaBe npeamera Maremaruka jecte: Aa y4eHHIHU yCBOje
eJleMEeHTapHe MaTeMaTHIKe KOMIETeHIje (3Hamba, BEIITHHE U BPEIHO-
CHE CTaBOBE) Koje Cy ITOTpeOHe 3a cXBaTame 110jaBa U 3aKOHUTOCTHU y
MIPUPOIU U IPYITBY U Koje he 1a ocrnocobe yuyeHnKe 3a MPUMEHY YCBO-
JEeHNMX MaTeMaTHYKuX 3Hawa (y pellaBamy Pa3sHOBPCHUX 3ajaTaka M3
’KUBOTHE IIPaKCe) U 3a YCIEIIHO HACTaBJ/babe MaTEMAaTHUKOT 00pa3oBa-
HBa U 33 caM000pa30Bame; Kao U Jia JOMPUHOCE Pa3BHjaby MEHTAIHUX
crocoOHOoCTH, (hOpMHUpary HAaydHOT IIOIVIEAa HA CBET M CBECTPAHOM
Pa3BUTKY JIMYHOCTH YUCHHUKA.

3agauy HacTaBe npeaMeTa MareMaTuka cy Jia y4eHUIN:

— pa3BHjajy JIOTHYKO H allCTPAKTHO MUILIBEHHE;

— pa3BHjajy CIOCOOHOCTH jaCHOT M TPELH3HOT H3paXkaBama 1 KO-
punrhera OCHOBHOT MaT€MaTHYKO-JIOTHYKOT je3HKa;

— pa3BHjajy CIIOCOOHOCTH ofipelMBama ¥ MpoIeHe KBAHTUTATHB-
HHX BEJIMYHHA U BbUXOBOT OJIHOCA;



— pa3NmKyjy reoMeTpujcke o0jexare W HHXOBE y3ajaMHE OIHOCE
u TpaHchopmanyje;

— pazymejy (yHKLIHOHAJIHE 3aBHCHOCTH, FbHXOBO MPEACTABIbAbE
U [IPHMEHY;

— pa3BHjajy CHUCTEMAaTHYHOCT, YPEIHOCT, HPEHHU3HOCT, TeMelb-
HOCT, UCTPAJHOCT, KPUTHYHOCT y Pajy, KPEaTHBHOCT; pa3BUjajy pamHe
HaBHKE M CHOCOOHOCTH 33 CAaMOCTAJIHH M IPYIHU paj; GopMupajy cu-
CTeM BPEAHOCTH;

— CTUYY 3Hamba M BEIITHHE KOPHCHE 3a TpaHcdep y apyre mpej-
MeTe U Pa3BHjajy CIIOCOOHOCTH 3a MPaBUIIHO KopHiThewe cTpydHe JIu-
TepaType;

— (hopMupajy CBECT O YHUBEP3aIHOCTH U IIPUMEHH MaTeMaTHYKOT
HauMHa MUIUbCH:A;

— Oy/ly HOJCTaKHYTH 3a CTPYYHH Pa3BOj U yCaBPIIABAKE Y CKIALY
ca MHIMBHIyaJHUM CIIOCOOHOCTHMA U MoTpedama IpyIITBa;

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

I pa3pen
(5 yacoBa HezesbHO, 180 yacoBa TOIUIILE)

CAJIP)KAJU ITPOI'PAMA

Jloruka n CKYyIOBH

OCHOBHE JIOTHUKE M CKYIIOBHE olepanuje. BaxxHuju 3akoHu 3a-
KJbYUHBaba.

OCHOBHM MaTeMaTH4KH II0jMOBH, Je(QUHHIMja, aKCHOMa, Teope-
Ma, J1oka3. JlekapToB pou3Bo; peraiuje, QyHKIuje.

Enementn komOuHaropuke (mpedpojaBame KOHAUYHHX CKYITOBa:
MpaBuJIO 30Mpa U MPaBUIIO TIPOU3BOIA).

Peannu 0pojeBn

Ipersen 6pojesa; onepanyje, OB peaaTHuX Opojesa.

IIpubmkHe BpeqHOCTH peadHux OpojeBa (Tperike, rpaHua rpe-
IIKe, 3a0KPYyTJbHBake OpojeBa; OCHOBHE OIepaluje ca MPUOIMKHUM
BPEAHOCTHMA.

TIpornopuHOHATHOCT.

Pasmepa n mporopuuja, MporopuHOHATHOCT BEJIMUMHA (IUPEKT-
Ha, OOpHYyTa, YOIIITEeHE); MPUMEHE (Cpa3MEpPHH padyH, padyH Mojese
U MeIllama).

[TporeHTHN pavyH, KAMAaTHH PadyH.

TabnuuHO 1 TpaduIKO MPUKA3UBALE CTakha, 10jaBa U MPOIeca.

YBoa y reomerpujy

OCHOBHH ¥ U3BEIICHH TI0JMOBHU U CTaBOBU reoMeTpuje. OCHOBHU
00jeKTH reoMeTpuje: Tauka, Ipasa, paBaH.

OCHOBHHM CTaBOBH O pejallijamMa Npulagama, paciopena u mapa-
nenHocTH. MehycoOHu monokaju Tadaka, MpaBUX U PaBHHU.

Hyx, MHoroyraona nunuja. Iloiaymnpasa, moiypaBaH, MOJYIPO-
ctop. Yrao, nuenap. Muoroyrao. OpujeHTanuja.

Panuonasinu ajnredbapcku u3pasu

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

onynapuoct

OCHOBHM CTaBOBH O MoAyaapHocTH. V3omerpuje, moayaapHOCT
TeOMEeTpHjCKuX o0jekara. [lomynapHOCT IyKH, YyIJIoBa, TPOYIJIOBa.

ITpaB yrao. HopmanHocT npaBux u paBHU. Yrao nzmel)y npase u
paBHH. Bekropu u onepanyje ca muMa.

JupexTHe M uMHIUpekTHe n3omerpuje. CumMerpuje, poTanuje 1
TpaHcIalyje paBHU U mpoctopa. OIHOCH CTpaHMIIA U YITIOBA TPOYIIIA.

Kpyxnuna u xpyr.

3navajHe Tauke Tpoyria. YerBopoyrao. [Ipumene.

KoHcTpykTHBHHE 33121111 (TPOYTrao, 4eTBOPOYyTrao, MHOTOYTao, Kpy-
JKHUILIA).

JluHeapHe jenHaunHe U HejenHaunHe. JIuneapua ¢pyHkuuja

JluHeapHe jeIHAYMHE Ca jeIHOM M BHUIIIC HETIO3HATHX.

EKBHBAJICHTHOCT U pellaBarbe JMHEAPHUX je[HAUYMHA Ca jeIHOM
HETO3HATOM.

Jluneapna QyHKIHja U BEeH rpaduk.

CucreM JMHEapHUX jeJHA4YMHA ca JBE M TPH HerosHaTe (pasHe
METO/IC pellaBarba).

IIpyMeHa JMHEApHUX jeAHAYMHA M CHCTEMA JIMHEAPHHX jeIHAYH-
Ha Ha PEIaBake PA3IHYUTHX MpodiIeMa.

JluneapHe HejeIHAYMHE Ca jeTHOM HEelO3HATOM U FbUXOBO PelllaBarbe.

Cau4yHOCT

Mepeme yKH1 1 YIIoBa.

IIponopumonanHoct myxku: TamecoBa Teopema. XOMOTETH]a.
Cnnunocrt. [luraropuna reopema.

[lorenuuja Tauke.

IIpumene.

Tpuronomerpuja npaBoyriior Tpoyrjia

Tpuronomerpujcke GyHKIUje OMITPOT yIvIa; OCHOBHE TPUTOHOME-
TPHjCKe MICHTUYHOCTH. PeraBarme npaBoynior TpoyIia.

CreneHoBame U KOPEHOBaMe

CreneH 4nju je U3JI0KHIALl 11e0 Opoj, onepanyje; JeuMaHy 3a-
muc Opoja y cTaHAapAHOM OOITHKY.

Oyukiuja y=x"(n€N) U BbeH rpapuk

Kopen; crenen uuju je usnoxuian pamnuonanad 6poj. OcCHOBHE
oreparyje ca KOpeHUMa.

IT paspen
(5 gacoBa HezespHO, 180 YacoBa roUIIE)

CAJIP)KAJU TTPOI'PAMA

Hu3zoBu n Marpune

OCHOBHH TIOjMOBH O HH30BHUMa (AedUHHUIIM]a, 3a/1aBabe, OTepa-
muje). Pekypentre GopMyre n HU30BH. APUTMETUYKN HU3, TEOMETPH]-
CKH HH3; IPHMEHE.

Ilojam marpune. Cabupame MaTpuIa, MHOKEHE MaTPUIle CKajla-
pom. MHoxeme Marpuna. TpaHcmoHoBaHa MaTpuia. JlerepmMuHaHTe.
WuBep3na marpuna. Panr marpuue.

KomnuiexkcHu 0pojeBn

[Tojam KoMILIEKCHOT Opoja u omepanuje ca wrMa. KoHjyroBaHo
KOMILTEKCHU OpojeBr. Moayo KOMILUIEKCHOT Opoja.

KBanparHa jeanaunHa u KBaapaTHa GpyHKIHja

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

Bujerose ¢opmyne. PacraBibambe KBaapaTHOT TPHHOMA Ha JIMHE-
apHe YnHHoOIe; TprMeHe. Heke jenHaunHe Koje ce cBoe Ha KBaJpaTHE.

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

CucreMn jeqHauMHA ca J[BE HEIO3HATE KOjU CaapiKe KBAaIpaTHY
jenHauuHy (KBaJpaTHA W JIMHEAPHA, JBE YMCTO KBaJpaTHE, XOMOICHa
KBaJlpaTHA U JTUHEapHa) — ca TPpaMIKOM HHTEPIIPETAIIN]OM.

HpanmoHaiHe jeiHaYnHEe U HejeTHAuMHE.

Excnonenuujaana u jorapuramcka GyHKnuja

Excrionennujanna GyHKIMja 1 lbeHO HCTIMTHBAE (CBOjCTBA, Ipa-
¢uK). JenHoCTaBHUjE eKCIIOHEHIIMjaHE jeIHAYNHE U HejeTHAunHE.

Iojam wuBep3He ¢yHnxuuje. ITojam jgorapuTma, OCHOBHa CBOj-
crBa. Jloraputamcka QyHKIM]ja U BeH Irpaduk.

OcHOBHA IpaBWJia JIOTAPUTMOBAbA, AHTHIOrapUTMOBame. le-
KaJ{HH JIorapuTMH. [IpuMeHa jgorapurama y pelaBamy pa3HHUX 3aj1aTa-
Ka (y3 ynotpeOy padyHapa).

JenHocTaBHUje TOrapUTAMCKE jeJHAYNHE U HEjeTHAYHHE.



Tpuronomerpujcke GyHKuHje

VYornuireme nojMa yriia; Mepeme yria, paaijaH.

Tpuronomerpujcke GyHKIHMje Ma KOT' yIjia; BPEIHOCTH TPUTOHO-
METpHjCKHUX (PYHKIHja Ma KOT yIia, cBoljere Ha MPBH KBAIPAHT, IIepH-
OJIMYHOCT.

I'padu OCHOBHUX TPUTOHOMETPH]CKHX (yHKIHWja; Tpadumu
(dbyHkmja obnmuka: y= A sin (ax+b) u y= A cos (ax+b).

Anunmone Teopeme. Tpancopmaliyje TPUrOHOMETPH)CKUX H3pa-
3a (TPUTOHOMETPHjCKUX (PYHKIIHja TBOCTPYKHUX YINIOBA H TIONYYIJIOBa,
TpaHcopmManuje 30upa M pasiiKe TPHUTOHOMETPHjCKHX (yHKIHja y
MIPOM3BOI B OOPHYTO).

TpuroHoMeTpHjcKke jeqHAYWHE W jEJIHOCTABHHjE HEjeTHAUYMHE.
CHHYCHA ¥ KOCHHYCHA T€OpeMa; pellaBambe TPoyIIia.

[Ipumene Tpuronometpuje (y METPUYKO] T€OMETPHUjH, (HU3UIHM,
MIPaKCH).

111 pa3pen
(5 wacoBa HenesbHO, 175 YacoBa roUIIELE)

CAJIPXKAJU TIPOTPAMA

Tlosmenpu

Porass, Tpuenap. [lomuenap, OjnepoBa Teopema; MpaBUIIaH MOJH-
enap. [Ipu3ma n nupamMuia; paBHH IPECceLy IIPU3Me U THpaMuJe.

IMoBpiKHa noNMeapa; NOBPIIMHA NPU3ME, MUpaMuJie U 3apyOibe-
HE IHpaMue.

3anpeMuHa mojMenpa: 3alpeMuHa KBajapa, KaBasbepHjeB mpuH-
UM 3anpeMuHa MpusMe, NUpaMuze U 3apyosbeHe NHUpaMue.

OO0pTHa Tesa

HunuaapuyHa ¥ KOHYCHA MOBPII, 00PTHA MOBPIIL.

[IpaB Baspak, mpaBa Kyna u 3apyOspeHa mpasa Kymna. [loBpmmHa u
3anpeMHHa IPaBoT KPyXKHOT BaJbKa, IIpaBe KpyXKHE KyIe U 3apyOJbeHe
KPYXKHE KyTIe.

Cdepa u nonTa; paBHHU npecenu cdepe u nonte. [lopmrHa 011~
Te, cepHe KaJoTe U nojaca. 3anpeMHHa JIONTe.

Viucana u onucana cdepa mosenpa, npaBor Bajbka 1 KyIie.

CucreMHu JTUHEAPHUX jeIHAYMHA

CucrteMu JNuHeapHHUX jenHadwHa, [aycoB moctymak. Kpameposa
Teopema. PemaBaie cucTeMa JIHHEApHHUX jeHaYnHa TIOMONly MaTpuIia.
CucTeM JIMHEapHUX HEjeHAYMHA ca JIBE HEMO3HATE U HheroBa rpadud-
Ka MHTEpIIpeTalyja; 1ojaM JMHEeapHOT IPorpaMupama.

BexTopn

IpaBoyry KOOPAMHATHY CHCTEM Yy IIPOCTOPY, TPOjEKIIHje BEKTOPa; KO-
opruHare Bektopa. CKaapHH, BEKTOPCKH W MELIOBUTH MPOHM3BO]] BEKTOPA;
Heke npuMeHe BEKTOpa.

AHAJIMTHYKA reoMeTpHja y paBHU

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

[IpaBa, pa3Hu OO jeHAYMHE MpaBe; yrao n3melhy JaBe mpase;
pacrojame Tadke O Ipase.

Kpuse nuHmje apyror pena: KpyXKHHUIA, eIHIICa, XHIepOoIa, na-
pabona (jenHaunne; MelycoOOHH OFHOCH MpaBe M KPUBUX APYTOr pena,
YCIIOB IONIUpA, TAHTCHTA; 3ajeJHUYKA CBOjCTBA).

MaremaTuuka uHAYKIUja. HuzoBu

MaremaTiyKa HHIYKIUja U BeHE PHMEHE.
I'pannuna BpexHocT HU3a, cBojcTBa. bpoj e. Cyma Geckonadnor
I€OMETPH]jCKOT HHU3A.

KomnuiekcHu GpojeBu u MOJIMHOMMU

Iojam n mpumMepn anreb6apcKux CTpyKTypa (Tpyma, IpCTeH, T0Jbe).
Tlosbe kommekcHEX OpojeBa. TPUTOHOMETPHjCKH OOIMK KOMITIICK-
cHor 6poja. Moasposa (opmyina. Heke npumeHe KOMITIIEKCHUX OpojeBa.

ITonmHOMEU HaX MOJEEM KOMILIEKCHHX OpojeBa. BujetoBe dopmy-
ne. Cucremu anrebapcKuXx jeqHaurHa BUIIET pera.

IV paspen
(5 yacoBa HezleJbHO, 155 yacoBa TOIUIILE)

CAJIPXKAJU TTIPOI'PAMA
DyHknuje

Baxunju mojMoBHU U yubeHHUIIE O (yHKIMjaMa jeHe TPOMEHIbH-
Be (Ie(UHUCAHOCT, HyJIe, HAPHOCT, MOHOTOHOCT, nepuoanyHoct). Cio-
KeHa QyHKIHja (10jaM H jeJHOCTAaBHUjH IPUMEPH).

IIpernen enementapuux QyHKIHja.

['pannyHa BpemHOCT W HENMPEKUAHOCT (PyHKIHje (TeOMETPHjCKU
CMHCA0); aCUMIITOTE.

Hspon pynkuuje

[Npupamuraj ¢ynkuuje. M3Box ¢yHkuuje (mpobieM TaHreHTe W
6p3une). OCHOBHE TeopeMe O U3BOJY, M3BOIM elIeMEHTapHHUX (QyHKIH-
ja. JlanrpamxoBa Teopema. Jlomuranosa Teopema.

JudepeHujan U \eroBa NpuMeHa KoJ arpoKcuManuje QyHKIH-
ja. UcnutuBame GyHKIMja (y3 IPUMEHY H3BOAA); Tpauk QyHKIH]je.

HUurerpan

Heonpehenn nnrerpan. OCHOBHA MpaBuiia 0 MHTErpaly; Tabiauna
OCHOBHHX MHTEIpaia; HHTErPAIi HEKUX CICMEHTAPHHUX (yHKIIH]a.

Merton 3aMeHe, METOJ apIjaHe HHTerpanuje.

Onpehenn unTerpam; tbyra-Jlajonmosa ¢opmyna (6e3 mokasa).
Ipumene oxpehenor unterpana (pexrudukaija, KBaaparypa, Kyoarypa).

BepoBarnoha u crarucTuka

Cnyuajuu norahaju. BepoBarHoha. YcnoBHa BepoBaTHOhA U He-
3aBucHocT. Ciy4ajue BenuunHe. bunomua, ITyacoHoBa M HOpMaiHa
pacnoziena. Cpenma BpeqHOCT M aucrepsuja. [lomymanmja, obenexje
u y3opak. [Ipukynssame, cpehuBame u npukasuBame mogaraxa. [lojam
oueHe mapamerapa. OlueHe BepoBaTHOhe, cpelrbe BPEJHOCTH M JIUC-
nep3uje. ViHTepBaHe OlieHe 3a BEpOBATHONY U CPEiby BPEIHOCT.

Enementu HyMEpHYKe MaTeMaTUuKe

ArncoryTHa, pellaTHBHA U NTPOLEHTYaJIHA TpelIka. JlekaaHu 3ammc
npubIIKHOT Opoja. 3HavajHe U curypHe mudpe. 3a0KpyribuBame Opo-
jeBa. ['pemike apuTMETHYKHX OTepanuja.

OmnTy 3azarak MHTEpHonanyje. JInHeapHa U KBaJpaTHa MHTEP-
nonanuja. JlarpankeoBa HHTepHOIAMOHA (OpMyIIa.

Jloxanuzanuja 1 u30sIoBame pemema. [lojam npubmmKHOT perre-
wa. MeToyia NoJIoBJbea cermMeHTa. Metoza cedyniie. Mero/ia TaHI€HTe.

HAYUH OCTBAPUBAIbBA ITPOI'PAMA

OCHOBHE KapakTepHCTHKE Mporpama MaremaTike cy: YCKia-
heHoct ca mporpamMoM MareMaTHKE 3a OCHOBHY ILKOJY, JOTHYKa IO-
BE3aHOCT CaJipikaja U HacTojarse, Tae rof je To moryhe, ma caapia-
J¥ TIpeTXofie cajpikajuMa JPYruxX MmpeaMera y KOjuMa ce IPHMEY]y.
ITpn u360py canpkaja mporpamMa y3era je y 003up 3Ha4ajHa 00pa3oBHA
(hyHKIIMja MaTeMaTHKe, Koja ce oriela y CTHIAkhY HOBHX MaTeMaTHd-
KHX 3Hama ¥ I0AN3aba HUBOA MaTeMaTHYKOr 00pa3oBama Y4CHUKA U
CH JONPHUHOC J1aJbeM OCHOCO0JbaBamby yUeHHKa 1a JOTHUKH MHUCIE
U CTBapajiauyky IPHUCTYIAjy pellaBamy Pa3IMuUTUX Hpodiema, Kao H
BacnuTHA (yHKIMja HacTaBe Maremaruke, jep ce KOj yUeHHKa pa3BH-
ja MpaBMIIHO MUILIUBECHE U IONIPHHOCH H3rpahjuBatby HHU3a MO3UTHBHUX
0COOMHA TUIHOCTH.

3a peanuszanujy LMJba M 3a3jaTaka HacTaBe Maremaruke u3a-
OpaHu Cy caJpkaju mporpama KOoju Cy JOBOJGHO NMPHUCTYIAYHH CBUM
YYCHUIIMMA, a MOTY U CTUMYJIATUBHO JIEJIOBAaTH Ha y4YECHUKE jep hMa-
jy MoryhHOCT Jla WX yCBOje M Ha HEINTO BHUIIEM HUBOY (Behu crereH
ancTpakiuje U reHepaIn3anije, CHHTe3¢ U IIPUMEHE, CTBapaauko pe-
maBame npobdiema). CTporoct y MHTEpIpeTalnju caapxaja Tpeda na
Oyrie IpUCYTHA y MPUXBATJ/BUBOj MEPH, y3 OClIambamhe Ha MaTeMaTHIKy



UHTYHLHU]Y ¥ HBEHO Jlajbe Pa3BHjare, Tj. MOTHBAIMja M UHTYHTHBHO
cXBaTtame Mmpoodiema Tpeda J1a MpeTxoje CTPOroCTd U KPUTUYHOCTH, a
n3Narame rpaanBa Mopa outn npaheHo 100po ofpabpaHuM pUMepHMa
U TEK HAKOH JOBOJFHOT Opoja ypaheHHX TakBHX IpuMmepa Tpeba mpu-
CTYIHTH FeHepallicamy 110jMa, YNEECHULIE U CII.

VY neny O6jamimerma caapkaja nporpama je ronuinmi GoH. ya-
COBa 3a CBAaKU pa3pes IOJEJbeH 110 TeMaMa. YKyIaH Opoj JyacoBa KOju
je HaBelIeH 3a CBaKy TeMy IpEICTaBJba OPHjCHTAIIMOHN Opoj 4acoBa y
OKBHpY Kojer Tpeba peanm3oBatu oxrosapajyhe campxaje. [puaukom
n3paje OMepaTHBHUX IUIAHOBA HACTABHHUK pacmopelyje ykyman Opoj
yacoBa IpeBuleH 3a 1mojeAnHe TeMe 110 THIIOBMMA YacoBa (o0pazia Ho-
BOT TpajinBa, yTBphHBame U yBexkOaBame, MOHABIbAE, IPOBEPABAHE
U cHCTEeMaTu3alyja 3Hama), Bojehu padyHa o LuJby U 3a/ialiiMa npe-
Mera.

IIpn obpamm HOBMX cazmpikaja Tpeba ce OciamaTdu Ha IOCTOje-
he MCKyCTBO M 3HaWme y4€HHKa, U HACTOjaTH, TAe rox je To moryhe, na
YUYCHHIM CaMOCTAJIHO U3BOJE 3ak/byuke. OCHOBHA yJ0ra HaCTaBHHUKA
je ma Oyae opraHn3aTtop HacTaBHOT IpoLeca, Aa MOJCTHYE, OPraHu3yje
U ycMepaBa aKTUBHOCT y4eHHKa. YdeHHKe Tpeba ynyhinuBatu a, OCHM
yuOeHnKa, KOpUCTe U Apyre M3BOpe 3Hama, Kako OM yCBOjeHa 3Hama
Oua TpajHUja U LIHMpa, a YISHHIN 0CIIOCOObEHH 3a IPUMEHY y pelia-
Barby Pa3HOBPCHHUX 3aJaTaKa.

CrporocT y HHTepIIpeTanuju caapskaja Tpeda a Oyje npucyTHa y
HPHUXBATJBUBO] MEPH, Y3 OCIAAbE HA MATEMaTHYKy HHTYHLH]Y U Hbe-
HO JlaJbe pa3BUjambe, a U3Narame rpaauBa Mopa outhu npaheHno 1o06po
onabpaHuM HpHMEpUMa, KOjHU Ipe CBera JONPHUHOCE pa3BHjamy CIIO-
COOHOCTH IIPUMEHE CTCUCHHUX 3HAMba.

Ha vacoBuma TpeGa KOMOMHOBATH pa3iu4UTe METOE U OOJHKE
panma, mTo AONMPUHOCH Behoj palMOHAIM3allijH HACTABHOI Ipolleca,
MOJCTHYE WHTEJICKTyalHy aKTHBHOCT YYCHHKA U HACTABY YMHU HMHTE-
pecanTHHjoM U ehukacHUjoM. V300p MeToma 1 oOnrka pasa 3aBUCH Of
0]l HACTABHHX Cajipikaja u 00pa30BHO-BACIUTHHX 3aJaraka Koje Tpeba
peayn30BaTH Ha Yacy, ajld U of CrieliM(pHUIHOCTH ofpel)eHor oje/berha n
MHIMBHIYaIHUX KAPAKTCPHCTUKA YUCHHKA.

IIpahewme n BpemHOBame mocturayha ydenumka Tpeba na Oyzae
KOHTHHYMPaHO Kpo3 mpaherme akTHBHOCTH y4eHHKa Ha 4acy, nomahe
3aJ1aTKe, yCMEHe IIPoBepe, KOHTPOJIHE BEeXKOE M IMCMEHE 3a/1aTKe.

OBJAIIBLEBA CAIAPKAJA TTPOI'PAMA
(IToceOne Harmomene o 0Opa Iy IPOrPaMCKHX TeMa)

I pa3pen

Panu naxmier miaHupama HacTaBe Jaje ce OPWjeHTAIIMOHH MPEe-
Jor 6poja JacoBa 110 TeMama.

Jloruka u ckynosu (15)

Peannu 6pojesu (14)

IIponopumonanxocr (8)

VBog y reomerpujy (8)

Parnmonanuu anre6apcku uzpasu (16)

Tomymapraoct (36)

JluneapHe jenHaunHe U HejeqHaunHe. JluneapHa gynkunuja (18)

Canunocrt (14)

Tpuronomerpuja npapoyrior Tpoyria (9)

CreneHOBam-¢ U KopeHOBame (30)

O0aBe3Ha cy 4eTUpHU JABOYACOBHA IIKOJICKA MHCMEHA 3aJaTKa ca
jenHouacoBHUM HcnpaBkama (12).

Jlornka u ckymoBu — OBy TeMy Tpeba peann3oBaTi Kpo3 MOHa-
BJbakba, IIPOyOIbHBabA U IOIYHbaBatha OHOT LITO CY YYCHUIU YUUIIH Y
OCHOBHO] IIKOMU. OBH JJOTHYKO-CKYIIOBHU cafapxaju (Hckas, popmyrna,
JIOTUYKE ¥ CKYIOBHE OIepalyje, OCHOBHH MaTeMaTHYKH I10jMOBH, JIO-
THUYKO 3aKJbyUYHBAKC U JOKA3UBAKE TBPAKH, penanydje u QyHKIHje) cy
M3BECHA OCHOBA 32 BHILM HUBO JIYKIHj€ U CTPOTOCTH y Pean3anuju
OCTaJIMX caJ[pkaja MporpamMa MaTeMaTHKe Ha OBOM CTYIbY 00pa3oBa-
1a ¥ BacnuTama yuyeHuka. [Ipu Tome, Harmacak Tpeba ia Oyzie Ha oBia-
JlaBarby MaTeMaTHUYKO-JIOTHYKHM jE3UKOM U pa3jalllibaBamy CyNITHHE
3HAYajHUX MaTeMaTHYKUX TI0jMOBA U YHEH-CHUIIA, 0€3 PEBETUKIX Gop-
Malu3anmja.

Baxkan MomeHar y cripedaBamy hopMaiii3Ma U ycMepaBamwy Ia-
JKEb€ Y HAaCTaBU MaTeMarHKe Ha CYIITHHCKA MMUTama jecTe MPaBHIHO

CXBaTame YI0re ¥ MECTa JIOTHYKO-CKYIIOBHE (I1a U TeOMETPHjCKe) Tep-
MHHOJIOTHje U cuMboiuke. CumOonnka Tpebda 1a ce KOPUCTH Y OHOJ
MeEpH y KOjOj OJIaKIlaBa M3pakaBambe U 3amuce (a He 1a UX KOMIUTUKY-
je), mrenu BpeMe (a He [a 3aXTeBa JoJaTHa 00jalllberma), TIOMaxe J1a
ce rpaJuBo MTO 00JbE pa3jacHH (@ He Jla OTe)KaBa HETOBO CXBATAIbE).

EnemenTte koMOMHATOpHKE JaTH HA jeTHOCTAaBHUjUM IpUMEpHMa
¥ 3aJalMa, Kao IPHMEHy OCHOBHUX IPHHIMIA ITpedpojaBamba KoHay-
HUX cKymoBa. Tpeba uMatu y BUAy 1a oOpagoM OBHX cajpikaja Huje
3aBpILCHA U U3rpaiika MOjeAMHAIX MMOjMOBa, jep he ce oHn morpahusaru
Y HapeIHUM paspeauma.

Peannu 6pojeBn — V kpahem nperieny OpojeBa o MPUPOTHUX
JI0 peayHuX, Tpeba M3BPLIMTH CHCTEMATH3alMjy 3Hama o0 OpojeBHMa,
CTEYEHOT y OCHOBHOj IIKOJHM, IOCEOHO MCTHUyhM NpUHIMI nepMa-
HEHIIMje CBOjCTaBa padyyHCKHX omepauuja. [Ipu Tome moceOHy maxmy
00paTHUTH Ha CBOJCTBA PAuyyHCKHX OIlepaliija, Ka0 OCHOBY 3a palllOHa-
NM3aljy padyHama U TpaHcdopmalmje u3pasa y OKBHPY APYrHX TeMa.
VY 3aBHCHOCTH OJ1 KOHKPETHE CUTYalllje, OBO C€ MOXKE JIaTH M Ha HEILTO
BumieM HuBOy. IloTpebHy maxmy Tpebda mocBeTuTH 0Opanu mpubiu-
KHHUX BpenHocTH. [Ipu ToMe yueHuk Tpeba [ja CXBaTH Jja padyHame ca
peanHIM OpojeBrMa Hajuemrhe 3Ha9H padyHame ca IMPHOTKHIM BPE/I-
HOCTHMA.

IMponopunonannoct BesmunHa — Kapaktepucruka oBe TeMme je
ILITO y H0j JI0Ja3H O U3pakaja II0BE3MBaE M IIPUMEHA Pa3HUX MaTeMa-
THYKHUX 3Hawa. Ha 6a3u npoipuBama 1 Npoay0/bHUBatba paHUje cTede-
HUX 3Haba, OCHOBHY Xy OBIE TpeOa MOCBETUTH MPUMEHH (DYHKIIHja
JIMPEKTHE ¥ OOpHYTE MPOIMOPLIOHAIHOCTH U HPONOPIHUja y peliaBamy
pa3HUX NMpPaKTHYHUX 3ajaTaka, IoBe3yjyhu To u ca TaOIMYHUM U rpa-
(UYKMM TIpHUKa3HBambeM OfIpel)eHuX cTama, IpoLeca U 1ojasa.

YBox y reomerpujy — OBO je yBOJIHA TeMa y F€éOMETPHjy Hapo-
YUTO y TIOIVIEy YNO3HABaHkha yYEHHKa ca aKCHOMATCKHM IPHCTYIIOM
u3yuyaBamy reoMerpuje (OCHOBHU M U3BEACHHU NOJMOBU M CTABOBH, Jie-
¢uHUNMje BaKHUjUX TeoMeTpHjckux ¢urypa). [lomazehn o moce6HO
n3abpaHuX aKCHOMa NPHUIAJama, pPaclope/a 1 napajieHOCTH Tpeba Ha
HEKOJIMKO jeJHOCTaBHHUjUX MPHMEpa yINO3HATH YYEHHKE Ca CYIITHHOM
U HAYMHOM JIOKa3MBaba TeopeMa.

Panuonasnu anredbapcku uzpasu — Llnse oBe Teme je 1a yueHH-
1, KopHucTehn yrmo3Hara CBOjCTBa OIlepanyja ca peaaHuM OpojeBuMa,
OBJIaJIajy WJejaMa U MOCTYIIMMA BpIIeha WISHTHYHNAX TpaHCchopma-
Mja MOJIMHOMA M anrebapcKux pasnomaka. [Ipu Tome Texuite Tpeda
na Oyae Ha pa3HOBPCHOCTH M[€ja, CBPCH U CYIUTHHU THX TpaHC(hopMa-
yja, a He Ha pajy ca KOMIUIMKOBaHMM u3pasuMma. OnpeleHy maxmy
Tpeda MOCBETUTH BXKHHJHM HEjeJHAKOCTHMA (IOKa3UBAbE U IPHMEHA:
HejenHaxkocT n3Mely cpenyHa u 1p.).

Monynapuoct — OOpana campixkaja u3 oBe Teme (MOAYAAPHOCT)
Tpeba na Oyae HacTaBak OHOT IITO €€ O TOME YYHWJIO Y OCHOBHO] ILIKO-
7U. YIIO3HATH yYeHHKE ca Ie(UHUIN]OM, OCHOBHUM MIOjMOBHMA U OIIe-
paijama ca Bektopuma. Onepanuje ca BEKTOpUMa MPBO YPaIUTH Ha
IIpUMepuMa CI000IHUX BEKTOpa a OHJA Cca BEKTOPHUMA Y IIPaBOYIIIOM
JlekapToBOM KOOPANHATHOM CHCTEMY.

Tpeba ncrahu 0CHOBHA CBOjCTBA CBAaKe Ol M3yYaBaHUX M30METPH-
ja ¥ IbHXOBO BPILECH-E, a HEIITO NMPOAyO0IbeHrje 00paIuTH H30METPH]jCKE
TpaHcdopMalje Kao IpeciNKaBambe paBHH y caMy cede, ’hUXOBY Kila-
cu(UKaIHjy 1 HAPOUNUTO IHIXOBE IIPUMEHE (Ka0 METO/A) y JOKA3HUM H
KOHCTPYKTHUBHHUM 33/1allMa y BE3H Ca TPOYIVIOM, YETBOPOYIIIOM H KpPy-
sxaunoM. Kopuirheme n3omerpujeckux Tpanchopmalyja He HCKIbYdy-
je Aenykimjy kao MeToq nokasuBama (y EykimuaoBom cmuciy). TpaH-
chopmanmje ce KOpUCTe Yy OHOj MEpH Y KOjOj OJNaKIIaBajy U3ydaBame
onpelheHnx canpikaja reoMeTpuje.

JluHeapHe jenHaunmHe W HejeqHadynHe. JluHeapHa QyHKUM-
ja — Y okBupy oBe TeMe Tpeba W3BPIINTH MPOAYObHBAKRE U M3BECHO
HPOIIMPUBAGE 3HAMBA YYCHHUKA O JIMHEAPHUM jeJHaYMHAMA U HejeaHa-
YHHAaMa, KOja Cy CTEKJIM y OCHOBHO] IIKOJH, HCTHYYhH 10jaM eKBHBa-
JICHTHOCTH je/HaYMHA U HEjeHAYMHA M MPUMEHY y HHXOBOM pella-
Bamy. Tpeba y3umaTn u mpuMepe jeHauiHa y KOjHMa je Helo3HaTa y
HMEHHOLLY Pa3JIOMKa, Ka0 M OHE KOje CaJIpiKe je/laH WM [jBa HapaMeTpa.
V cBakoM ciyuajy, Tpeba n30eraBati jelHaYnHe ca CYBHIIE CIOKSHUM
n3pasrMa. Ha HEKONMKO jeTHOCTaBHUjUX MPHMEPa MOXKE C€ TOKa3aTH
U pelllaBamke CUCTeMa JIMHEApHUX jeHAYMHA ca BHILE OJf JBE HEMO-
3HaTe. Y OBOj TEMH TeXHUIITe Tpeda xa Oyje y IPUMEHH jeqHAaYMHA HA



pemaBame pasHuX mpodiema. Ilpunukom obpane HejeqHauMHA M CH-
cTeMa HejeTHaYMHa ca je/IHOM HEelO3HATOM Tpeba ce OrpaHuYUTH CaMo
Ha OHE Koje He cajpike napamerpe. Pemema HejeIHaYNHA 3aIIMCHBATH
Ha BUIIE HAa4YMHA, KOpUCTEhW NpH TOME NPBEHCTBEHO YHHjy U IIPECEeK
CKYIIOBa.

CanvyHocT — Y OKBUpPY OBe TeMe, MOpE] 3aCHHMBamba MEpema
JY’KM Y YIIOBa, (JoBOoAEhH y Be3y caMepJbUBOCT JY’KH C KapaKTepOM
pasMepe BUXOBHX AY)KHHA) U MPOAYOJbEHHjEr yCBajama TajecoBe Te-
opeme (ca mpuUMeHaMa), YYeHHIM Tpeba a yIo3Haj)y XOMOTETH]Y Kao
jemHy TpaHcdopMannjy paBHM KOja HHje W30METPHjCKa, a CIMYHOCT
Kao KOMITO3MIMjy XOMOTETHje M HM30MeTpHje (OIHOCHO, XOMOTETH]y
Kao TpaHc(HOpPMaLHjy CIUIHOCTH), Ko U JIa youe NMPaKTHYHE IPUMEHE
cimyHocTH. [ToceGHO Tpeda 1a cxBare CYIITHHY METO/A CIMYHOCTH Y
pelaBamy padyHCKHX M KOHCTPYKTHBHUX 3aj1araka. Takole je 3Hauaj-
Ha TIPUMEHA CIIMYHOCTH Y JIOKa3uBamy IojeanHux teopema (ITuraro-
puHe U 1p.). Moxe ce 00paJuTH U OJHOC MOBPIIHHA CIMYHUX MHO-
roymioBa (y Buny 3agarka). Onrosapajyhy makmy Tpeba MOCBETHUTH
npuMenn Iluraropune TeopeMe y pauyHCKHM M KOHCTPYKTHBHHUM 3a-
Januma.

Tpuronomerpuja npapoyrjor Tpoyria —Y4eHunu tpeda 100po
Jla cxBaTe Be3e n3Mel)y cTpaHuIle u yriioBa mpaBoymiIor Tpoymia (aedu-
HUIIHje TPUTOHOMETPHjCKUX (DYHKIMja OLITPOT yIiia), BUXOBE MOCie-
mune u npumene. [Ipu pemasamy npaBoymior Tpoyria Tpeda ce orpa-
HUYHTH Ha jeJHOCTaBHHUjE U Pa3HOBPCHE 3a/aTKe.

CreneHoBame U KopeHoBame — OBae Tpeba IIOCBETHTH ITyHY
MaXHby YCBajamby I0jMa CTENEHA U KOpeHa M caBialjiBamy oneparuja
ca BbUMa (Ha KapaKTePUCTHYHUM, QJIM HE MHOTO CIIOKCHHUM 331alliMa).
Opn moceOHOT je 3Havyaja penanuja

x/c7z|a|,

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

OyHKIM]y MCHMTHBATH CaMO y HEKOIIMKO ciydajeBa (3a n < 4), ca
3aKJbY4KOM O OONHMKY rpaduka Kajaa je U3I0KUIIAIl /1 TapaH U Kajga je
HemapaH 0poj.

11 pa3pen

Pangu naxmer miaHupama HaCTaBe Jaje ce OPHjeHTAIIMOHU MPe-
JI0T Opoja JacoBa Mo TeMama.

HusoBu u marpune (28)

Kommuiekcuu 6pojeu (6)

KBazparHa jennaunna u kBagparaa QyHkimja(48)

ExcrioneHujaina u jorapuramcka ¢ynkuja (32)

Tpuronomerpujcke pynkimje (54)

O0aBe3Ha cy 4eTHUpHU JBOYACOBHA IIKOJICKA MHCMEHA 33/1aTKa ca
jemHo4YacoBHUM HcmpaBkama (12).

Hwu3oBu m marpune — Ha mopecHMM M jelHOCTaBHHM IIpHUMe-
puMa 00jaCHHUTH I10jaM HH3a Kao IpeciiiKaBamba ckyna Ny cKyn R y3
rpaduuky uHTepnperaunjy. OOpaauTH paziIM4ynuTe HauMHE 33/1aBarba
Hu3oBa. Kao 3HauajHe mprMepe HU30Ba MOAPOOHUje OOpaIUTH apHT-
METHYKH HU3 U TEOMETPHjCKU HH3 (Ie(UHUIM]a — OCHOBHO CBOjCTBO,
OIIIITH 4WIaH, 30Mp MPBUX 7 WIAHOBA).

Haxon nedunncama Matpune yBeCcTH M IOjMOBE KBaJpaTHe, M-
jaroHalHe, TPOYTaoHe, HyJa U jeTHHUYHE MaTpHIe. Y eIy KOjH Ce OfI-
HOCH Ha JeTepMUHAHTEe OOpaJUTH HauMHE U3pauyyHaBama U 0COOMHE
JETepMUHAHTH. YIO3HATH yYCHHUKE U Ca [OjMOBHMA peryjaapHa U CHUH-
rylapHa MaTpula, MHHOP, KO(aKTop, eleMEeHTapHe TpaHc(opMaliu-
j€ MaTpuIa ¥ eKBHBAJCHTHE MaTpuIle. YKa3aTu Ha 3Hauaj OBE TeMe 3a
TpeaMeTe U3 00JIacTH padyHapcTBa M HH(POPMATHKE.

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

KBagparHa jenHaumHa m kBaapatHa ¢yHkuuja — Caapxaju
OBE TeMe 3HA4YajHU Cy Ca CTAHOBHIITA CHCTEMATCKOT M3rpaljiBama aj-
reOpe M MPaKTUYHUX MpUMeHa. Tpeba pemaBaTy U jeJHaYNHE Ca HEIO-
3HATOM y UMEHHOIy Pa3JIOMKa, KOje ce CBOZE Ha KBaApaTHE jeIHAYNHE,

Kao M jeJHOCTaBHHUje jefHa4YMHe ca mapamerpuma. [lorpebHy maxmy
Tpeba MOCBETUTH NMPUMEHU KBAJIPAaTHUX jeHAYMHA U HEjeJHAYMHA Y
pemaBamy pasHOBPCHHX a jeAHOCTABHUjUX Ipobiema. HeomxomHo je
Jla y9eHUIHU 100po Hayde Jla CKUINPAjy U ,,auTajy” TpaduK KBagpaTHE
¢yukumje. [Ipn ncnmtrBamy KBagparHe gyHKmje y Behoj mepu Tpe-
6a KOPUCTUTH YIIPABO HeH rpaduk (HEeroBy CKUIly), He HHCUCTHpajyhu
MHOTO Ha ofpeheHoj ,,meMu ucnuTHBamba QyHKIHje” y KOjoj HpTamke
rpaduka Jonasy Tek Ha kpajy. KBagparHe HejenHaunmHe Tpeba pemra-
BaTH Kopuctehy 3Hama 0 3HAaKy KBAaJPaTHOI TPHHOMA, Kao M 3Hama O
peliaBamy JIMHEApHUX HejeAHadrHa. PeriaBaTé camo jelHOCTaBHHje
HWpaloHAITHE jeTHAYIHE.

Excnonennujaana u jgorapuramcka ¢gynknmja — IIpunrkom
obpazie 0BUX (YHKIIH]ja, 32 YOUABAKE HHXOBUX CBOjCTaBa KOPUCTHTH
IPBEHCTBEHO rpaduuke uHTepnperanyje. Ha jeaHocTaBHUM NpUMepH-
Ma ynosHaru oapehuBame norapurama (y by MponyOsbHBamba mojMa
noraputMma). JlorapuTMoBame 00paJuTH y MepH HEOIIXOIHOj 3a IpaK-
TUYHE ITPUMEHE.

Tpuronomerpujcke ¢pynkuuje — [Ipu nepunucamy u youaBamy
CBOjCTaBa TPUTOHOMETPHjCKHX (PyHKIMja Ma KOT yIjia y T3B. CBObe-
By Ha IPBH KBAJPaHT TpeGa KOPUCTUTH TPHUTOHOMETPHU)CKY KPY)KHH-
1y, Kao U CUMeTpHjy (OCHY M LEHTpaiHy). Ymopeno ca oapehuBamem
BPETHOCTH TPUTOHOMETPHU)CKUX (YHKIH]ja, Tpebda pemaBaTdH U TPUTO-
HOMETpUjCKe jeqHaunHe obnmka: sin ax=b, cos ax=b, tg ax=b. Yue-
HUIOU Tpeba Ja cxBaTe Ja ce MHOTM HAayYHH M TEXHWYKH NpoOiIeMu
MOJIeITYjy TPUTOHOMETPHjCKUM (yHKIMjaMa, T1a je 3aTO0 HEOIXOIHO Ha-
CTOjaTH Ja yIo3Hajy OCHOBHA CBOjCTBa OBUX (DYHKIIH]ja,  TPBEHCTBCHO
Jla yMejy Jia CKHIHpajy U ,,unTajy” muxose rpaduxke. [locebny nemnmy
y TPHUTOHOMETPHjCKHM CapKajuMa MpPeJICTaBIbajy aIuI[HOHE TeopeMe
U wrxoBe nocieaume. 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 Tpebda aa cxBare Jia ce MpOoLINpyjy MOTYhHOCTH MpUMeHe
TPUTOHOMETPHjE Ha pellaBae Ma KOjer TPOyIia, Kao M Ha PellaBambe
pasHHX TpoOiiemMa U3 METPUUYKE TeoMeTpHje, GU3UKEe U MOCEOHO TeX-
HHUYKE IpaKce.

111 pa3pen

Paau nakier rmiaHuparma HACTaBe Jaje ¢ OPHUjCHTAIIMOHU MPE/-
Jor Opoja Jyacosa o TeMama.

Hommenpu (25)

O6prHa Tena (20)

Cucremu nuHeapHuXx jeanadnHa (20)

Bekropu (18)

AHanuTHyKa reoMeTpuja y paBau (40)

Maremarnuka naayknuja. Huzosu (20)

Komrmutexchu 6pojeBn u nonmuHomH (20)

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

Monunenpu n o6pTHa Tena — [Ipu oOpaau OBHX cajpikaja, yde-
HHULM Tpeba Ja mpuMeryjy Beh ycBojeHe 1M0jMOBE M YHMILEHHIIE IIPO-
CTOpHE TEOMETpHje y pelIaBamy 3a7aTaka, a akleHaT Tpeba na Oyae Ha
3aj1alMMa npakTHIHe npupose (oapehuBarme 3arpeMrHe Mojieia HEKOT
TEOMETPHJCKOT TeNa, KOHKpPETHe IpaljeBHHE WM MpenMera, ako HHUCY
HENOCPEIHO AaTH HEONXOAHM IMOJAIH M CJI.), OHOCHO Ha 3a/jaliMa y
KOjIMa Cce BHIM Jla Ce M3y4aBaHa CBOjCTBA MPOCTOPHUX (uTypa mIm-
POKO KOPHCTE y NMPaKCH, aCTPOHOMHU)jH, GHU3NIHM, XeMHju 1 ap. [loced-
Hy NaXmpy Tpeda MOCBETUTH JajbeM pa3BHjarby JOTHYKOT MUIUBEHA U
HPOCTOPHUX MPEACTABA YYCHUKA, YEMY y U3BECHO] MEPH MOXKE JOIPH-
HETH [03UBah¢ Ha OYUIICAHOCT, KopHiihiewhe Mojena (T1a U MpUPyYHUX
CpelcTaBa) M IPaBIITHO CKHIMpame npocTopHuX ¢urypa. [lopex Tora,
Tpeba MoBpPEeMEHO Of] yUeHHKa TPAXKUTH J1a J1ajy NPOLEHY pe3y/Tara pa-
YyHCKOT 33/1aTka. HU30M 3aaTaka MOXKe ce WIIyCTPOBAaTH M YHEbCHULIA
Jla je 4ecTo paloHaIHuje U 00Jbe MpBO HahW pelerme 3aaarka y ,,0m-
mreM oOJMKy™, ITa OHJJa 3aMEHBATH JlaTe mojarke. Maja y nporpamy
HHj€ eKCIUTMIIMTHO HaBeJCHO, MOJKE Ce Kao 3aJaTak JaTH ofipehuBame
O7IHOCA TMOBPILIMHA M OJHOCA 3alPEMHHA CIMYHUX MOJHeNapa U CIuY-
HHX OOPTHHX Tella, a Takohe M oApelHBame MONyNpPeYHHKA YIHCaHEe
i oncane cgepe.



CucreMH JIMHEAPHUX jeIHAYNHA — Y OKBUPY OBE TEME yUCHHIIH
Tpeba J1a mpoy0e 1 MPOLINPE 3HAKE O CHCTEMHUMa JIMHEAPHHX jeIHaY1-
Ha, yII03Hajy CHCTeMe JIMHeapHHX HejeHaurHa ca JJBe Helo3HaTe U yIio-
3Hajy CyLITHHY NpoOjiemMa JIMHeapHOr mporpaMupama. OBH caapikaju
npykajy MOryhHOCT 3a OBe3HBambe paHHUje CTCUYCHUX 3HAMA O jeIHAYH-
HaMa, HejeJHAYNHAMa, MaTpHI[aMa i HEKMM TeOMETPHUjCKUM TI0jMOBHMA.

BekTopu — OCHOBHO y 0BOj TEMH j¢ Jla YUCHHIIU YIIO3HA]y Ac(hu-
HMIIMjY U CMHCA0 CKaJIAPHOT, BEKTOPCKOT M MELIOBUTOT ITPOU3BO/A BEK-
TOpa, Kao M KoopauHare Bekropa. On moceOHOT je 3Ha4aja KOOPAHHAT-
Ha MHTEpIIpeTalnyja CKaJapHOT, BEKTOPCKOT U MEMIOBUTOT IIPOM3BOAA 1
BHX0Ba npuMmeHa (oapehuBame yria m3mel)y J1Ba BeKTopa, N3padyHaBa-
€ MOBPILKMHE U 3apeMuHe HUrypa, HeKe MpuMeHe Y GH3ULH U Jp.).

AHaMTH4YKa reoMerpuja y paBHu — OCHOBHH IIWJb y peanun3a-
IIMjH OBE TEME jecTe Ja YUCHUIN CXBaTe CYIITHHY KOOPIMHATHOT Me-
TO/Ia ¥ HEroBy e(uKacHy NpUMeHy. YueHuke Tpeda ocrnocoduTH 1a,
Ha OCHOBY CBOjCTaBa IpaBe U KPUBUX JIMHHUja IPYyTOT pena, GopMupajy
BUXOBE jeJHAYMHE W UCIUTYjy MehycoOHe omHoce Tux nunHja. [o-
TpeOHO je yKa3aTH M Ha IPUMEHY aHAJIMTHYKOT arapara IpH pellaBamby
onpelheHux 3ajaTaka u3 reoMeTpHje.

MaremaTuuka unaykuuja. HuzoBu — Yyenunum tpeba na cxsa-
Te 3Ha4aj M CYLITHHY METOJaMareMaTH4Ke HHIYKIHKje Kao MoceOHOr 1
e(pMKacCHOT MEeTO/Ia Yy MaTeMaTHIIN 3a JIOKa3UBabe 0jeIMHIX TBphema.
OBaj metox Tpeba yBecTH M yBexOaTH momohy IITO jeIHOCTaBHHUjHUX
npumepa. [loBe3uBame OBUX caapikaja ca TpaHC(hoOpMaIjaMa MOJIH-
HOMa omoryhaBa edukacHO pelaBame HH3a Pa3HOBPCHHX 337aTaKa U3
eJIeMEHTapHe TeopHje OpojeBa — 00JIACTH KOja je BPJIO MPHKIAIHA 3a
pa3BHjarbe MaTeMaTHYKOT je3uKa M pacyhuBama (10Ka3H pPasHUX TeEo-
pemMa y Be3H ca JIeJbHBOIINY M CBOjCTBUMA LIENUX OpojeBa, HHXOBHX
KBaJIpaTa, MpOCTHM OpojeBIUMa, KOHTPYCHITHjaMa | CIL.).

ITojam rpanrYHe BpeJHOCTH OECKOHAYHOI HHM3a JIaTH HA LITO jeji-
HOCTaBHHMJUM INpUMEpUMa M U3BECTH OOpasall 3a 30Mp wiaHOBa Oec-
KOHAQYHOT TEOMETPHjCKOT HU3a, Y3 MIYCTPOBAE U HEKHM IpHMepUMa
npuMeHe (TIepHOANYHH JeIUMATHY Pa3JIOMIH, jeHOCTaBHU]H IIPUMe-
pH U3 reomMerpuje).

KommnuiexcHu 6pojeBu 1 noJuHOMHU — OCTBapUTH 1ajbe MPOIIH-
pUBame U MPOAYOJbUBAE 3HAKA YUYCHNKA O OpojeBHMa, MOCEOHO KOM-
[UICKCHUM, TIOJIMHOMHMA U jeJHAYMHaMa — Ha ojroBapajyhum 3amaiu-
Ma ¥ IIpUMEpUMa IIPUMEHE.

IV paspen

Pangu naxmer miaHupama HaCTaBe Jaje ce OPHjeHTAIIMOHU MPEe-
J0T Opoja Yacosa o TeMama.

Oyukimje (29)

3Box dynxumje (32)

WnTterpan (27)

Beposarnoha u craructuka(31)

Enementu nymepuuke maremaruke (24)

O0aBe3Ha Cy YeTHPHU JIBOYACOBHA IIKOJCKA MMCMEHA 33/aTkKa ca
jeaHo4acoBHUM HcmpaBkama (12).

®ynknuje — OBne Tpeba IOMYHUTH U CHCTEMATH30BaTH yUCHUY-
Ka 3Hama O (YHKIHjU ¥ KEHHM OCHOBHHUM CBOjCTBHUMA, a 3aTHM Ha-
NPaBUTH TIpenie]l eIeMeHTapHuX (QyHKIMja. YIIO3HABaKkE TPAHUYHE
BPEIHOCTH M HEMPEKUIHOCTH QyHKIHje Tpeda 1a Oyne Ha OCHOBY HMH-
TYUTHBHOT IIPUCTyNa TUM IojMoBruMa. Huje motpeGHO myske 3aapikaBa-
e Ha TEXHULH ofpehrBama rpaHUYHE BPEIHOCTU pa3HUX (yHKIH]a,
Beh akneHar Tpeba aa Oyze Ha HEKOJINKO KapaKTePUCTHYHUX JTHMeca.

H3Bon ¢ynkumje — YdyeHuke Tpeda YNO3HATH ca I0jMOBHUMA
HpHpaniTaja He3aBUCHO MPOMEHJBHBE U IIpHpaliTaja QyHKIHje H, roa-
3ehu o mojma cpezmbe Op3uHe 1 podiiemMa TaHreHTe Ha KPUBY, GOPMH-
paTtH mojaM KOJMYHMKA MpHpamTaja GyHKIMje U MpHpamTaja He3aBu-
CHO IPOMECHJBHBE, a 3aTUM JieGUHUCATH U3BOJ (YHKIIHjE Ka0 IPAHUYHY
BPEIHOCT TOT KOJIMYHHKA KaJia IIPUPAIITaj HE3aBUCHO IPOMEHIBUBE Te-
KM HYIIM. YKa3aTH Ha OCHOBHE TEOPEME O W3BOJY M M3BOJIC HEKUX elle-
MeHTapHuX (QyHKIHja. Y3 TojaM TudepeHiujana i lberoBo reoMeTpHj-
CKO 3Ha4YeHe Tpeda yKa3aTh U Ha HEroBY IIPHUMEHY KO allpOKCHMALIH]je
¢yukumja. [lorpedHy naxmy Tpeba MOCBETUTH HCIHUTHBAKY QYHKIHja
U LPTaky BUXOBHX Tpaduka, kopucrehu u3Bo GyHKIHje (HE y3uMajy-
hu cyBuIIe KOMIUTMKOBAaHE IPUMeEpeE).

Wurerpan — [Iporpam npensuba aa ce npBo oOpaan HeoapeheHn
MHTETpall, na je noTpebHo yka3zaTu Ha Be3y u3Mmel)y n3Boza u HHTerpajia
1 JIaTH 110jaM puMuTUBHE QyHKIHje. HTerpabemhe NPOTyMadylTH Kao
ornepanujy Koja je nHBep3Ha audepenuupamy. [Topex tadimne ocHOB-
HHUX MHTerpaja Tpeba MoKa3aT U HeKe METOJe HHTerpaberma (MeToaa
3aMeHe U MeToJa mapuujanHe uHTerpanuje). [lomasehu ox mpobnema
MOBPILIUHE H paja, Johu 1o mojmMa oxpelheHor wHTErpaia Kao rpaHud-
HE BPEIHOCTH 30Mpa OECKOHAYHO MHOTO OECKOHAUYHO MaJIX BEJIMIMHA.
VKazaTu Ha OCHOBHA CBOjCTBa oApeheHor nHrerpana, a akueHar Tpeda
na Oyzne Ha mpuMeHama ofpel)eHor HHTerpaa.

BepoBatrHoha u craructuka — Ha moyetky oBe Teme moTpeOHO
je obHoBuTH KOMOMHaTOpuKy. [locie yBohema mojma ciydajHor nora-
haja marm mojam BepoBaTHOhe (IIpeKo rojMa penaTHBHE (PEKBEHIIH]jE
¥ KJIACUYHOM JIe(DUHHUIIMjOM), K0 U OCHOBHE TeopeMe O BepoBaTHONH.
Ha nonecauM npumeprnma Tpeda yBeCTH 10jaM CllyyajHe IPOMEHIbHUBE
M yKa3aTu Ha HeKe IeHEe HyMepUyKe KapaKTepHCTHKE U pactionese. Ba-
Jba uctahu ynory ciydajHOT y30pKa M CTaTHCTHYKOT eKCIEePUMEHTa, a
3aTHM 00jaCHUTH HAuYMH NPUKYIUbamka I10JaTaka, lUXOBOT PUKa3UBa-
a 1 ofpehBamba BKHUjUX CTATUCTHYKUX KAPAKTEPHCTHKA.

EjeMeHTH HyMepHYKe MaTeMaTHKe — YBECTH I0jaM MPHOIH-
JKHOT Opoja M padyHama ca MpHOMMKHUM OpojeBnma. OOjacHUTH 1O-
JIelTy TpelIKe TpeMa MOpeKily M KJIacH4Hy II0JIeTy Ha arcoyTHY U pe-
JIaTHBHY IpelKy. Yka3aTu moceOHO Ha Be3y peslaTHBHE rpeuike u opoja
CUTYpHHX Ludapa y mpuOImKHOM OpOojy.

YBecTH 1mojaM HHTEPIIOIAIIje Kao TOCEOHOT cIydaja arpoKcuMa-
mja QyHKIMja ykasyjyhn Ha 3Hauaj meHe npuMeHe y mpakcu. Hase-
CTH 10ceOHO a je MHTEpIOoJalMja O KOPUCTH Kajia ce BpIIe eKcIie-
PHMEHTH WIIM HeKa Mepema, a GyHKIHja KOjy HHTEePIIOINPaMo je TakKo,
YMECTO aHAJIMTHMYKUM H3Pa30oM, Jlata CKYIOM I0/laTaka, LITO je BeoMa
4ecTa nojasa y npakcu. VizBectu dopmyity 3a JlarpaHKoB HHTEpIIOna-
IIMOHU MOJIMHOM M JIOKa3aTH jeANHCTBEHOCT TakBor mosmHoma. Onpe-
JIATH TPEUIKY Y UHTEPIIOALHjU TOJTMHOMOM.

Jleny koju ce OMHOCH Ha MPUOMIKHO PEIIaBamke jeHaYnHa Tpeda
MOCBETUTH MOCEOHY MaXHy jep Ha IUPEKTaH HAYMH yKasyje Ha 3Ha4aj
MPUMEHE HyMEpPHUYKE MAaTeMAaTHKE U HCHUX TPHHIIMIIA y peliaBamby Ma-
TEMaTHYKHUX MPoOJIeMa, Y OBOM CITy4ajy MPUOIMKHOM HalaKeHhy KOpeHa
jenuaunne. OOpaaUTH JOKATM3AlN]y U H30JI0BAbE PelIeha jeHAYNHA, a
3aTUM HyMEPHYKE alrOpUTME 33 €()eKTHBHO HATIAXKEHH-C KOPEHA jeTHAYM-
HE, Tj. METOIE MOJIOBJECH-A CETMEHTA, METO/IE CEUNIIE U METOZIE TAHTEHTE.

JUCKPETHA MATEMATHUKA

Inm HacTaBe mpenmera J[MCKpeTHa MaTeMaTHKa je OBJIAJIaBambe
KOHIIENTUMA, 3HalMMa U TeXHHKaMa Koje MPHIaIajy JUCKPETHO] MaTe-
MaTHIIM, OCIIOCO0JbABALE []a CC HAYYEHO NMPUMEHH Y padyHapCTBY U Y
pelaBary NPaKTHYHUX MpoOiIeMa, pa3BUjambe alCTPAKTHOT U KPUTHY-
KOT' MUIIJbEHha, CIIOCOOHOCTH KOMYHHKAIUje MaTeMaTHIKUM MHCMOM
1 GopMaNHUM MaTeMaTHYKUM je3MKOM, ITOBE3UBAIE CTEUCHHX 3Hama
¥ BEIITHHA Ca HOBMM Ca3HambMMa U MPUMEHaMa y JajbeM LIKOJIOBAbY.

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

— pa3BHjajy JIOTHYKO H KOMOWHATOPHO MUIIIJBCHE;

— pa3BHjajy CIIOCOOHOCTH jaCHOT U IIPELM3HOT H3pakaBamba U KO-
puirhera OCHOBHOT MaTeMaTHYKO-JIOTHYKOT je3HKa;

— MOBe3yjy CTeYeHa 3Hamba M BEIITHHE Ca CaApikKajuMa CPOIJHUX
HACTaBHUX IIPEJIMETA,;

— CTeKHy 3Hama M BELITHHE KOPHCHE 3a TpaHcdep y Apyre, Imo-
ceOHO MH(pOpMaTHUKe, TIPeIMETe U Pa3BHjajy ClIoCOOHOCTH 3a IpaBUII-
HO Kopuiheme cTpyyuHe JUTeparype;

— pa3Bujajy crocoOHOCTH MOTpeOHEe 3a penraBame mpoliemMa U
HOBHX CUTyallHja y CBAKOJHEBHOM JKHBOTY.

II pa3pen
(2 gaca HenesbHO, 72 Yaca TOIHIIEE)

CAIPXKAJU ITPOI'PAMA

Jloruka u cKynoBu

Hcxkasn, ocHoBHe noruuke onepanuje. Mckasue dopmyie, ncka-
3Ha Ballyallyja, TayToJIOTHje (BaKHH MIPUMEPH U METOJIE JOKa3UBarba).



ITornyH cucteM Be3HHKa, pUMepH. J[UCjyHKTHBHA HOpMaiHa (opma
(AH®) u xoHjyHkTHBHa HOpManHa (opma (KH®D). Cxymoswu, jenna-
KOCT M MHKJIy3Hja, CKyNoBHe onepauuje. [laprutuBHu ckym. JlekapToB
npousBoi. JlokasuBame CKYNOBHHX pejialuja MoMohly TayTonoruja.
Penanmje: rpag OunapHe penainmje; pejandja MopeTka (MHKIY3Hja);
penanuja eKBUBaJCHIMje M KJace eKBHBAJCHLH]E (je[HAKOCT, JIOTHY-
Ka eKBUBAJICHTHOCT). bynoBe anredpe, akcuome 1 mpuMepH (1BoUIaHa,
bynoBa anredpa napTUTHBHOT CKyIla, KJlace eKBMBAJICHIM]E HCKA3HUX
(opmyra ca KOHAYHO MHOTO HCKa3HHUX CJIOBA).

Enementapna Teopuja OpojeBa

Penanuja nespuBoCcTH, IPOCTH OpojeBH (OCHOBHA TEOpEMa apuT-
meruke). Eykmunos anropuram. Jluodanrcke jenuaunne. Konrpyenuu-
je (jemHaKoCT ocTaraka), CBOjCTBa, pauyyH ocTaTaka i nmpumene. Cucrem
JIMHEAPHUX KOHTPYEHIIHja.

Komounaropuxa

IIpenmer koMOMHATOPHKE, TIPABUIIO 30Mpa 1 MPABHIIO IPOU3BOJA,
(dopMmyna ykipyuema 1 UCKJbydema. Bapujanuje u nepmytamuje. Kom-
6uHanyje, 6MHOMHA Gopmyina u GnHOMHY KoeduuujeHTn. [Tepmyrann-
je ca moHaBJbameM. PexypeHTHe (opMyne M HH30BH, jEIHOCTABHH]E
nmudepeHItHe jeqHadrHe U IBbIX0Ba IPUMeHa y KOMOMHATOPHIIN.

I'padpoBu

Iojam, onpenHuIe (YBOPOBH, TpaHe; NETIhE) U TUIIOBH TpadoBa
(mpoct, Mynturpad ca mersbama, OpjeHTHCaH); moArpad, m3oMopdu-
3am. CreneH 4Bopa, peryJaapaHu M KOMILIETHH rpadosu, mukian. Kom-
wieTHu OunaptuthHu rpadosu. IlyreBu, moBeszanocT; mryme, cradna.
lerme, Ojneposu rpadosu. [Tnanapuu rpadosu. [Ipodnem najkpaher
nyTa u JJujkcTpa anropuram. Munnmanau ckeneT u Kpackanos anro-
putam. Bojewe rpadosa. IIpencrapibame rpada Marpuiama: MaTpua
CyCe/ICTBA M MaTPHUIIA HHIUCHIIH]E.

HAYUH OCTBAPUBAIbA ITPOI'PAMA

OCHOBHE KapaKTepHUCTHKe nporpama [{UCKpeTHe MaTeMaTHKe Cy:
yckia)eHOCT ca TPOrpaMoM MaTeMaTHKe 3a CpeJlby IIKOIY, JIOTHYKa
MOBE3aHOCT CaJipiKaja U HACTOjame, IJe Toj je To Moryhe, aa caapixa-
JjU TIpeTxoe caapiKajuMa JpYyrux HpeaMeTa y KOjuMa ce MpUMEbY]y.
IMpu u3b0py canpikaja mporpama y3eTo je y 063up na JluckperHa ma-
TeMaTuka Tpeba Jia mpecTaBiba MOCT (WK Be3y) u3Mely maremarnke
W payyHapCTBa, Kao U 0Opa3oBHa (pyHKIIHja MpeaMeTa Koja ce orena
y CTHIaby HOBHMX MaTeMaTHYKUX 3Hamba W MOAW3aba HUBOA MaTeMa-
THUYKOT 00pa3oBara yueHNKa U HEeH JJONPHHOC JaJbeM 0CIoco0sbaBa-
Y YYCHHKA J[a JIOTHYKH MHCIIC U CTBapajauykKH NPHUCTYIAjy pelIaBamby
Pa3IUYUTHX HpodIema.

IIpn obpann HOBHX canpikaja Tpeba ce ocnamarn Ha 1moctojehe
HCKYCTBO M 3HaWe YYCHHUKA, U HACTOjaTH, Iie ToJ je To Moryhe, na yue-
HHIM CaMOCTAaJIHO M3BOJC 3aKJbydke. YdeHuke Tpeba ymyhuparu na,
ocuM yIOCHHKa, KOPHUCTE M JIpyre M3BOpE 3Hama, Kako OM yCBOjeHa
3Hama OWiia TpajHUja U MIHpa, a YICHHUIN 0CIOCOOJFEHN 3a IPUMEHY Y
pelaBary pa3HOBPCHHUX 3a/1aTaka.

Crporoct y HHTEpIIpEeTalHju caapikaja Tpeda aa Oyne mpucyTHa y
NPUXBATJBUBO] MEPH, Y3 OCIAbaAbe Ha MATCMATHYKY HHTYHLH]Y U He-
HO JaJbe pa3BHjame, a M3Narame rpaanBa Mopa Outu mpaheno moopo
onabpaHUM TpUMEpHMa, KOjH Tpe CBera AOTPHHOCE Pa3BHjamby CIIO-
COOHOCTH IPUMEHE CTCUCHHUX 3Haba Y PauyHapCKUM MPEAMETHMA.

Ha gacoBuma Tpeba KOMOMHOBATH pa3iNU4UTe METOAC M OOJHKE
paza, mro nompuHOCH Behoj palMOHAIM3alUjH HACTABHOT IIpoIeca,
MOJICTHYE MHTEJICKTyalHy aKTHBHOCT YYCHHKA U HACTaBY YMHM MHTE-
pecanTHHjoM U eukacHUjoM. M300p MeTona 1 obnrka pasia 3aBUCH O
OJ1 HACTABHUX Ca/Ip’kaja M 00pa30BHO-BAaCIIUTHUX 3a/1aTaka Koje Tpeda
peann30BaTH Ha 4acy, aJii U 0f] CieuGUIHOCTH oApel)eHOT ofiebeba U
MHIMBUIYaTHUX KAPAKTCPHCTUKA YUCHHKA.

[Ipahewe u BpenHoBame mocturHyha ydeHuka Tpeba ma Oyne
KOHTHHYHPAHO Kpo3 mpaliere akTHBHOCTH y4YeHHKa Ha 4acy, nomahe
3a/1aTKe, yCMEHE [IPOBEPE, KOHTPOIIHE BEKOE M IIMCMEHE 3a1aTKe.

OBJALIBLEBA CAIPKAJA TTPOI'PAMA
(IToceOne HarmomeHe 0 0Opa Iy IPOTPAMCKHX TEMa)

Paju nakiier rmiiaHupama HacTaBe Jaje ce OPHjeHTALOHN Tpe/-
Jor Opoja 4acosa Io TeMama.

Vckasna noruka u ckynosu (20)

EnemenTapHa teopuja 6pojea (16)

Kombunaropuka (14)

I'padosu (16)

O0aBe3Ha Cy [Ba IBOYACOBHA IIIKOJICKA MIMCMEHA 3aJaTKa ca je-
HOYACOBHUM HCIIPaBKaMa.

Hckasna jsoruka u ckynosu — OBy TeMy Tpeba peann3oBaTh
KpO3 [IOHABJbamE, JIOYHaBabe U MPOay0sbHBabe OHOTA IITO Cy y4e-
HUIM yauwn y | paspeny (Mckas, JOTHYKe omepanyje, HckazHe Gpopmy-
Jie, CKYTOBHE omepaluje, penamuje u pyHkmnuje). Kao npumepe moriy-
HHMX CHCTEMa BE3HHMKa [JOBOJBHO je HABECTH —, A, Kao U —, V. HoBu
JIOTHYKO-CKYIIOBHH CazipXaju (IMapTHUIMje CKyIlla M pejaluje eKBHBa-
JICHIIMje, BayKHE TayTOJIIOTHje, MeTosie nokasuBama, [JTH® nu KH®, by-
JI0Be anredpe) cy U3BECHA OCHOBA 33 PeaM3allijy KaCHHjUX Iporpam-
CKHX Cajip)Kaja, Kao U 3a IIPUMECHE y PadyHapCTBY.

Enementapna Teopuja 6pojeBa — Harmacutu cBojcTBa penanuje
JIeJbUBOCTH TIPUPOJHUX OpojeBa npoay0spyjyhn 3Hama 0 penauju mo-
petka. O0jacHUTH pelaBame JIMHEapHUX AN0(aHTCKUX jeqHavynHa (ca
i 6e3 EykimpoBor anropurma) 1o aBe Helo3Hare, ca Koe(hHIHjeHTH-
Ma Hajmpe <10, a 3atum <100. Harmacutu rmaBHa cBojcTBa KOHTPYEH-
uja uenux opojesa nponyosbyjyhu 3Hamba 0 pelaiuji eKBUBAICHIH]C.
Ha npumMeprma mokaszaty Kako 100HMjaMo KpUTepHjyMe eJbUBOCTH He-
KnM OpojeM, yBeCTH pauyH ocTaraka (ucrtahm ja ce cBojcTBa onepa-
Uja y CKyIly Lelux OpojeBa MpeHOCe W Ha MOAYJIapHY apUTMETHKY),
Hamucaty TalJuie orepanuja, U3BeCTH IePUOANIHOCT CTEIeHa CBAKOT
ocraTka M MPUMEHHUTH y 3anannmMa. [TocMarpameM cucrteMa JiBe JIHHe-
paHe KOHTpYyeHIIH]e 10 je[HOj HeMO3HATOj MOKA3aTH 1ajbe PUMEeHE [H-
0(haHTCKHUX jeJHAYNHA U MOJLYJIapHE apUTMCTHKE.

Komounaropuka — Tpeba ucrahu na je mub KOMOMHATOPHHX
cazpxaja nmpebpojaBambe KOHAYHUX CKYIIOBA KOjH Cy HACTallH, WIH Cy
W37IBOjeHHU, OJ CKyIOBa ca 3axaruM Opojem enemeHara. Kao caapikaj
u3 | paspena, Tpeba MOHOBUTH MpaBWIIO TPOU3Boaa (Opoj erneMeHara
JlexapToBOr MpOM3BOAA CKYNOBa) M MpaBmiIo 30mpa (Opoj ememeHara
ICjyHKTHe yHHje). Ha noOpo m3abpaHuM npuMepuMa M 3ajanuma,
KpO3 JIONyH-aBabe M NPOIyOsbUBambe 3HAA, peaan3oBaTH (Gopmyry
yKJbYUCHa U UCKIbYUeHa (0poj eeMeHTa yHuje). Bapujanuje ca u 6e3
MOHaBJbama (CBe (QYHKIMje U CBE WHjeKuuje U3 A y B), Kao U nepmy-
Tanuje ckymna (cBe Oujekiuje) oOpauTh Kao CPoJHE TeMe U yBeXOaTn
Ha JIOBOJFHOM Opojy 3a1aTaka; yBectu pakropujen. KomOunanmje (6e3
MOHABJbama) YBEXKOATH HA PA3HOBPCHUM 3aJalliMa M [OBE3aTH ca Ou-
HOMHOM (hopMyIToM.

IMoka3zaty Kako ce pelaBajy jeqHocTaBHUje audepeHiHe jenHa-
4yuHe (JIMHeapHe, ca KOHCTAHTHUM Koe(UIIMjeHTHMa, TIPBOT pela WK
XOMOTEHE JIpyToT PeAa) U YBE:KOATH HUXOBY IPUMEHY Y KOMOMHATOPU-
1M Ha JIOBOJGHOM OpOjy pa3HOBPCHHX 33jaTaKa.

I'padoBu — Jedunucarn rpad, merose onpenHune (IBOpoBe,
rpaHe; MeTJbe), OMUCATH NPEACTABIbAE LPTEKOM, YBECTH THUIIOBE I'pa-
¢doBa: axo je rpad 3amaT KOHKPETHO, OH/A Ka’keMO caMo Tpad, jep je
noTnyHo ofipel)er u cBe ocoOuHe ce BuIE; ako je rpad mpou3BOJbaH,
JIaT caMo Kao I0jaM, OHJIa je TOXKEJbHO Ja ¢e HaIIacH J1a Jii je (IIpocT)
rpad, i je (rpad) mynrurpad ca mneribama; CIMYHO CE OJHOCH Ha
OpjeHTalHjy, HIH YCMepeHOCT. JleduHucaTH cTeneH YBopa, peryjiapaH
rpad crenena r, kommineran rpad (K ), muxse (C ), HaupTaTi Heke o
OBHX TIpUMepa, yBexOaru oarosapajyhe 3amarke. Jlebunncaru oumap-
TuTaH rpad, xommieran Ounapruran rpad (K ), ssesny (K, ). Hedu-
HUcatH noarpad, nzomopduszam rpadoBa, KOMIUIEMEHT Tpada 1 caMo-
KoMIUIeMeHTapHe rpadoBe. Y ey Teme KOju ce OJHOCH Ha IyTeBe,
MOBE3aHOCT; LIyMe, cTabina, merme, OjiepoBe U meHapHe rpadose,
npobiem Hajkpaher myra, [ujkcrpa anropuram, MUHUMAIHU CKElET
u Kpackanos anropuram, akieHar Tpeba ga Oyie Ha ocroco0sbaBamy
Y4EHHKa J1a HayueHo MpuMeHe y 3aganuma. O 60jery YBOpoBa U UBHLA
JTOBOJBHO j€ JaTH CaMo OCHOBHE MH(oOpMaImje.



JUKOBHA KYJITYPA

ub v 3apanm

Iup HacraBe mpenmera JIMKOBHA KyiaTypa je yHampehuBame
JIMKOBHE MHCMCHOCTH M €CTETCKUX KPHTEPUjyMa, OCIIOCcO0JbaBame 3a
YCHEIIHY BU3YCIIHY U BepOaHy KOMYHHKAIIH]Y.

3agauu HacTase npeamera JIMKOBHA KyITypa Cy 8 YYCHHULIU:

— YHaIpe/ie 3Hamba O JIUKOBHUM 3aKOHHTOCTUMA, TEXHHKaMa, Ma-
TepujaiuMa ¥ pudopy u Oyay OCHOCOOJBCHHU 3a MPHMEHY CTCYCHOT
3Hamba Y HACTABH U CBAKOJAHEBHOM JKHBOTY;

— YIO3Hajy HALMOHAIHO M CBETCKO KYJATYPHO M YMETHHYKO Ha-
cielje U pa3Bujy OArOBOPaH OJHOC MpPEMa OUYyBarby KYJITYPHE H YMET-
HHUYKE OallTHHE;

— YHAIpe/ie eCTeTCKEe KPHUTEPUjyMe;

— pa3sBHjajy BH3YCIIHO ONaXarmke, MOTOPHKY, CTBAPAIAYKO U KPH-
THYKO MHILBCHE, PAJ03HAIOCT, MMArHHALN]Y ¥ MHOBATUBHOCT KPO3
Pa3HOBPCHE JIMKOBHE M MPOOJIEMCKE 3a1aTKe U Oyay 0crocobbeHn aa
CTeYCHa HCKYCTBA NPHMEHY]Y Y HACTaBH JPYTHX IpEJMeTa, CBAKO-
JTHEBHOM JKHBOTY, JIaJbeM LIKOJIOBaKY U OynyheM 3aHHMambY;

— CTEKHY YBH]| y 3Hauaj [I0BE3aHOCTH JIMKOBHOT CTBapasalliTea ca
OCTaJMM YMETHOCTHMA, HayKama U IPOLieCcHMa paja;

— Oymy 0CIIocoOJbEHH 32 MHMBUTYATHH M TAMCKH PaJi;

— Oyay 0criocoGJbeHH Jia IPUMEHE CTEUCHA 3Haa U YMEHa Y ype-
hemy, yHarpeherwy u odyBamy KHBOTHE U PaJIHE CPEIHHE.

111 pa3pen
(1 yac HenesbHO, 35 YacoBa TOUIIHE)

CAJIPXKAJU TTIPOI'PAMA

[ Henuna

a) Oty NojMOBH

[Ta je yMETHOCT. YMETHOCT y MPOCTOPY, YMETHOCT Y BPEMCHY.
YMeTHOCT 1 IpHpoa. YMETHOCT ¥ APYIITBO.

6) CaMOCTaITHO JINKOBHO U3PAKaBabe

Jlunmja Kao eeMeHT YMEeTHHYKOT u3pa3a. boja kao cpencTBo ciu-
KapcKoT 00JIMKOBamba. TPOIMMEH3NOHAITHO 00JIMKOBAm:E.

B) YMerHnuKo Haciuehe

ITojaBa ymeTHHYKOT cTBapama. [IpancTOpHjcKH CIIOMEHHIM Ha
tepuropuju Cpouje.

Ymernoct crapor Vcroka.

Pa3Boj ymernoctn y I'pukoj. Haj3nauajHuja octBapema n Boxehn
YMETHHUIIN.

YmerHoct crapor Puma. Antiuku cnomennin y Cpouju. ITojasa
xpunrhancke ymeTHoCTH. BuzanTtujcka ymerHocT. Mciamcka yMeTHOCT.

II Llenuna

a) Oty NojMoBH

IMepcriekTHBa: HHBEP3HA, JINHEAPHA, Ba3/AyIlHA.

0. YMeTHHYKO Hacnehe

CpenmeBeKoBHA YMETHOCT 3anaaHe EBpore.

Cpricka cpembOoBeKoBHa yMeTHOCT: Pamika mikona, Cpricka cpel-
BOBeKoBHA yMeTHOCT o 1300—1371. ron. u Mopascka mikoia (u360p
CIIOMEHHKA 10 apXUTEKTYPH H )KHBOIIKCY ).

Pana u Bucoka penecanca y Uranuju. Bonehu npencraBHuim u
HXOBA JIeNa.

B) CaMoCTasHO JIMKOBHO n3paxasame. [Ipocrop. [lepcrekTusa.

111 LHenuna

a) OnmTe NojMOBH

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

6. CamocCTaTHO JIMKOBHO M3pakaBame. CBeTIMHCKN oqHOCH. boja.

B) YMeTHnuKO Haciehe

bapokHa ymeTHOCT — omiTe o/uIMKe M Bojehm ymeTHUnn Gapo-
ka (bepuunu, Kapasalo, Benackes, Pybenc, Pem6pant). Ymernoct 19.
BeKka (HeoKJacuIm3aM, poMaHTH3aM M peanmmsam) y EBporm n Cpbu-
ju u Bonehu npencrasuuim (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 u3paxkaBarma y YMETHOCTH.

0) YMmeTHHYKO Hacnehe

TIpaBuy y yMeTHOCTH KpajeM 19. Beka: MMIIPECHOHH3aM H I10-
CTUMIIPECHOHU3aM. YMETHOCT IpBe 10J0BUHE 20. BeKa: OMIITE OJUIH-
Ke, HajIIo3HaTHju TPaBLH M MojaBe. TeHACHIMje Y YMETHOCTH APYyre
nosioBuHe 20. Beka.

B) CaMOCTAJIHO JIMKOBHO H3paKaBambe.

Komnoszumnuja (Kommonosame objekara y oapelerom mpoctopy ¢
003upom Ha HameHy). DoTorpaduja. PUIM — HOKPETHA CITUKA.

HAYYH OCTBAPUBAIHA ITPOT'PAMA

Canp:kaju nporpaMa y OKBUPY je[HE LIJIMHE PaBHOIPABHO YH-
He:TeopHja 00IMKOBamba, CAMOCTAITHO JIMKOBHO H3pakaBambe, yMETHIY-
ko Haciehe.

Teopuja o0mMKOBamba ce peaansyje Kpo3 TEOPETCKU M MPaKTHYaH
pan u y QyHKIMjU je yHampelhuBama JIUKOBHE MUCMEHOCTH (JTMKOBHU
CJIEMEHTHU M TIPUHLIUITH KOMIIOHOBAba), OBlIa/[aBamba TPaJHIIHOHATHIM
U CaBPEMEHHM TEXHHUKaMa M MaTepujainMa U 0CIoco0sbaBarba YUeHH-
Ka Jla CTeYeHAa 3Hamba U yMEba NPUMEYjy y HACTaBH, CBAKOJAHEBHOM
JKHBOTY, JaJbeM IMIKOJOBawky W Oymyhem 3anHuMamy. OOpama Teopet-
CKHX cajipXaja yKJbydyje U paj Ha JIMKOBHHUM 3aJallliMa, IIOCPEIHO U
HEMOCPEIHO MPOYYaBatbe PENPE3CHTATHBHUX YMETHHYKHUX JIENa U Hep-
LETIHjy IPUPOJIE U OKPYXKEHha, a yBeKOaBame ce peaansyje Kpo3 mpo-
GreMcKe 3a1aTke.

CaMOCTaTHO JIMKOBHO M3paXkaBare IO/pasyMeBa CTBapaauko
U3paXKaBambe TPAJAULMOHATHUM U CaBPEMEHUM MEIMjUMa y CKIaLy ca
WHAUBUAYATTHUM CHOCO6HOCTI/IMa U UHTEpECOBambUMa YyUCHHKA. VYuye-
HHUIMMA je moTpedHo oMoryhurn camocranHu u300p Meauja, MOTHBA,
TEXHUKA, MaTepHjaia u Gpopmara.

VYyenuke Tpeba ymo3HaTH ca Haj3HAYajHUjUM YMETHHUYKUM [e-
JiuMa CBETCKE YMETHOCTHU, a Behy NMaXBkby MNOCBETUTU HALlMOHAJIHOM
KyJITYpHOM ¥ ymeTHHYKoM Haciely. Canpikaje mporpama je HeoIxos-
HO peasiM30BaTH CaBPEMCHHM HACTABHUM METOAMa U CpeACTBUMA. Y
OKBHPY CBake IporpaMcke LeIHHe, YYeHHKe Tpeda 0crnocobpaBaTh 3a
nopeheme n ycrocTaBibamke Be3a n3Mely pasnnuuTux cajxpxaja (Hop.
TIOBE3MBabE Cajprkaja IMpeMeTa ca CBAKOJHEBHHM HCKYCTBOM, Cajp-
KajuMa PYTHX MPEIMeTa U JIp.); CAMOIPOIIEHY M MPOLEHY JIMKOBHUX
U yMETHUUKHX Jiesia 1 eUKACHY BU3YEIHY U BepOaJIHy KOMYHHKALIH]Y.

KpeatuBHocT moapasyMeBa MOAPIIKY YYSHUIIMMA Jla OTKPHUBA-
J¥, EKCIIEpUMEHTHIITY, YCIOCTaBIbajy HOBE OFHOCE U J0JIa3e J0 HOBHX
pelema y pa3IMYuTUM aKTHBHOCTUMA M OCHOCOOJbaBAbE YUCHUKA 11a
CTEYEHO UCKYCTBO IPUMEHE Y IPYTHM HACTABHUM IIPEAMETHMA, CBAKO-
JTHEBHOM JKUBOTY U OynyhuM 3aHMMamuMa.

3a MOJCTHIAkbE KPEaTHBHOCTH HEOINXOIHO je UMAaTH y BH/Y 3Ha-
Yaj MOTHMBAIIMOHUX CA/pKaja, JOMEH YUYCHHUYKHX JOKUBIbaja U KOpe-
nanujy.

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

Canpikaju ce peanusyjy kpo3 cienehe o0OniKe HacTaBe:

— UH/AMBUYaJIHH;

— ¢ponTaNmHN;

— pajl y napoBuma;

— IPYITHH MJIK THMCKH;

— nomahu pan;

— CGKCKyp3Hje, TOCEeTe JIOKATUTETHMa, My3ejuMa, Tajepujama,
ycTaHoBamMa 3a 00pa30Bame YMETHHKA, YMETHHYKHM aTebeHMa; Cy-
cpeTe ca YMETHHIMMA M aKTUBHO yuemhe y KyJITypHUM U YMETHHYKHM
MaHu(ecTanujama 1 akTHBHOCTHMA.

Kopesanuja ca apyrum npeameruma:

— My3unuka KynTypa;

— CpIICKH je3HK U KEHKEBHOCT;
— Ucropuja;

— T'eorpaduja;



— buonoryja;

— dusnka;

— Xewmuja;

— Marematuka;

BpenHnoBame u ouemHBame:

VYV HacTaBH JHMKOBHE KYJIType OLiCHYyje Ce aKTHMBHOCT y4YCHUKA,
HPOIEC paja U IMOCTUIHYTH HAIpeIak, a BpeHyje U CaMOBpPEIHYje pe-
3yNITaT paja.

INPUMEHA PAUYHAPA
Hwub v 3anaum

Inbs HacraBHOr mpeamera [IpuMeHa padyHapa je cTHLame 3Ha-
13, OBJIa1aBambC BELITHHAMA U (POPMHUPAbE BPEJHOCHUX CTABOBA KOjU
JIONIPHHOCE Pa3BOjy MH(OpPMaTHUKe MUCMEHOCTH HEONXOIHE 3a Jajbe
IIKOJIOBAkE, JKUBOT U Pajl y CABPEMEHOM APYLITBY, Ka0 U OCIOCO0Iba-
Bambe YUCHHUKA J1a e(hMKACHO U PAI[MOHAIHO KOPUCTE padyHape Ha Ha-
YUH KOjU HE YIPOXKaBa BHXOBO (PU3MYKO M MEHTAJIHO 3/paBJbe.

3ananm Hactase [IprMeHa padyHapacy ja y4eHHIIH:

— pa3BHjy CBECT O HEONXOAHOCTHU Kopulhema payyHapa y cBako-
JTHEBHOM JKMBOTY U pajJy H 3Hayajy uH(opMaTuke 3a GyHKIHOHNUCAE
¥ Pa3BOj JIPYILITBA;

— CTEKHY 3Hama MOTpeOHa 3a MOoJeIIaBamke rapaMerapa ornepa-
THBHOTI' CHCTEMa Ha HUBOY KOPUCHHYKOT HHTEep(dejca, kopuiheme Mo-
ryhHOCTH OnepaTHBHHUX CHCTEMA M CHCTEMa JJATOTeKa KOHKPETHOT OI1e-
PaTUBHOT CHCTEMA;

— oBnajajy kopuihemeM nmporpama 3a odpaay Tekcra u Tabenap-
HHX [OJaTaKa U KPeUpame JOKyMEeHaTa Y KOME Cy MHTETPHCAHH TEKCT,
civKa u Tabena;

— YIO3Hajy HauMHEe M3pajie MPe3eHTaluja 1 0crocobe ce 3a u3pa-
Jly 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/CTaBbaba i 00page LpTeKa U CIIHKa
Ha pauyHapy U OBIajajy TeXHHKama Kopuihema jeHOr o1 TpaduIKux
nporpama 3a oopajiy HpTeKa U CIInKa;

— yHampeze cnocoOHocTH 3a 0p30, e(PHKACHO U PALIMOHAIIHO IIPO-
Halaxeme HHopMalija KopuhemheM padyHapa, Kao U BbUXOBO KpH-
THUYKO aHAJIHM3UPAhe, CKIAJUIITEHE U IIPEHOLICHHE;

— YHaIpesie cTpareruje U TeXHUKE CaMOCTAITHOT yuera KOpUCTe-
hu MoryhHOCTH padyHapa 1 pa3Bujy CIIPEMHOCT 32 YYCHE TOKOM LIEJIOT
KUBOTA;

— IPUMEHE CTEYCHA 3HAMba U BEIUTHHE Yy CaBlia/iaBamy nporpama
JAPYTUuX HACTaBHUX NIPEAMETA;

— M3rpajie NpaBUIIHE CTaBOBE Npema kopumhewy pauyHapa, 0e3
370ynoTpede U MpeTepuBama Koje yrpoxkaBa BUXOB (HU3UUKO M MEH-
TaJIHO 3/IPaBJbE;

— YIO3HAjy CaBpeMeHa eproHOMCKa pellera Koja OJIaKIIaBajy
ynorpeOy padyHapa U U3rpajie CIpeMHOCT 3a npahemne HOBUX peliekha
y obnacti MHpOpPMAaTHIKE TEXHOJIOTHje.

CAJIP)KAJU ITPOI'PAMA

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

1. OcHoBM HHpOpMAaTHKE

— OCHOBHH 1T0jMOBH HH(OPMATHKE U padyHapcTBa (MH(pOpMAanu-
je, monany, HHPOPMAIOHO-KOMYHHKAIOHE TEXHOJIOTH]je, IPeIMEeT 1
obmactu HHQOPMATHKE U PadyHAPCTBA).

— [Ipencrasrpame nHbOpMaNHja y TUTHTATHAM ypehajuma (TUru-
TallM3allnja, IPeCTaBbatbe CIINKA, 3ByKa, TEKCTa, OPOjEBHU CHCTEMH,
3amuc OpojeBa, jeNMHHIIE 32 MEPEHhEe KOIMYNHE HHPOPMAIIH]a).

— Pa3Boj uHpopmanonnx TexHonoruja (MpUKyIbamba, CKIaIH-
mTema, o0paje, MpUKa3uBama U MIPEeHOca TI0IaTaKa).

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

2. ApXMTEKTypa pauyHapcKoOrI CHCTeMa

— CTpyKTypa U NPHHIIUII paja payyHapa.

— Iponecop.

— Memopujcka xujepapxuja.

— Vna3Ho-u3na3uu ypehaju.

— Maructpaie.

— CaBpemeHa xap/iBEpcKa TEXHOJIOTHja.

— YTH11aj KOMIOHEHTH Ha repdopMaHce padyHapa.

3. IIporpamcka MoApLIKa pauyHapa

— AmMKaTHBHU COPTBEP.

— Cuctemcku codraep.

— OmepaTHBHU CUCTEM.

— Huctpubdynmja codrepa (Bep3uje 1 MomuduKaIyje mporpama, Bia-
CHHILITBO Hajl COYTBEPOM, 3aIITHTA [IPaBa HA HHTEIICKTYaJIHy CBOjUHY).

4. OcHoBe paja y onepaTHBHOM CHCTEMY ca rpapuuxkum
unTepdejcom

— OcnoBuu enementu 'KU u uHTepaknuja ca muMa (pagHa mo-
BPIINHA, TPO30PH, MEHH]jHU, IyrMaJ, akKlije MHIIEM, ITPeuule Ha Ta-
CTaTypH, ...).

— OcHOBHa IOJIeIIIaBarba ONEPATHBHOT CHCTEMA (II0/ICIIIaBabe JJa-
TyMa M BpeMeHa, paJiHe MOBPIIMHE, PErHOHAIHA MO/CIIaBaba, MojIe-
I1aBakba je3uka U Tacrarype, kopumheme 1 nojenaBambe KOPUCHUYKUX
Hajora).

— WHcTanupame 1 yKiIamame IporpaMa (alInKaTHBHUX Mporpa-
Ma, JpajBepa).

— Paj ca JOKyMEHTHMA U CHCTEMOM JaTOTEKa.

— CpezcTBa ¥ METOJIE 3allITHTE padyHapa 1 HHdopManuja.

5. O0pana Tekcra y3 nomoh pauyHapa

— Ipuctynu yHOCY ¥ 00pajay TeKcTa (TEKCT-CIAUTOPH, je3ULH 3a
obernexaBame, TEKCT-TIPOLIECOPH).

— PasiHO OKpYKeHe TEKCT-IIPOIIecopa 1 BEroBO MO/ICIIaBAE.

— YHOC TEKCTa 1 BErOBO jeIHOCTAaBHO ypehuBame (edukacHo Kpe-
Tame KPO3 TEKCT, KOIUPAhE, IIPEMEILTAbE, TpeTpara, 3aMeHa TEKCTa).

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

— IloceOHu eneMeHTH y TeKcTy (nucrte, Tabese, CIMKe, MaTeMa-
THYKE GOpMyIIe, ...).

— Kopuihiere u u3paja cTHiioBa, FTeHepUCambe CaipKaja.

— Anarke MHTErpucaHe y TeKCT-mporiecope (IpoBepa rpaMarrke
U TPaBOIHUCA, PEIUroBame TeKcTa, dubnmorpadcke pedepenue, MH-
JICKC TIOjMOBA, IIUPKYJIapHa IMHCaMa, ...).

— Kopuuheme rotoBux mabioHa U u3pajia CONCTBEHNX MIabIoHa.

— [ItamMname JOKyMeHara.

6. Ciaja-npesenranmuje

— Ipesenrauuje u wUXoBa NpUMeHa (IpaBuia 100pe Mpe3eHTa-
1yje, eTarne y u3paju Ipe3eHTalHja).

— PagHo okpykeme mporpama 3a M3pajay Ciaja-Tpe3eHTaIuja u
FETOBO TOJICIIaBak-e (TIOMNIEN Ha TIPE3EHTAIH]Y).

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

— CrutagiHo hopmaTHpame ciajaiosa (MacTep cliajn).

— AHnmanyje (aHMManuje o0jexara Ha CIIajI0BHMa, aHMMAIHje
mperna3a m3Mel)y crajmoBa, ayToMarcku mpenasak u3mely ciajmoBa u
CHHMMame Hapauuje).

— MurepakTuBHe npe3eHTanuje (Xunepsese, akIuoHa JyrMan).

— lllTamname npe3enTanyje.

7. Pajx ca Tadeama

— OCHOBHH TIOjMOBH (IPUKYIJbaHE MMOJaTaKa, lbUX0BO TabenapHO
U rpadMuKo MPUKA3MBamke Ha pa3He HAYMHE, KA0 ¥ YUTAE U TyMadehe
TaKBHUX MPHUKA3a).

— OCHOBHH TI0jMOBH 0 TIpOrpamMHMa 3a paj ca tabemama (CTpyK-
Typa JOKyMeHTa, (hopMaTH JaToTeka).



— IozenaBame pasHOT OKpYKemwa (Tajere anaTku, mpeduiie, Je-
BUp, NOIIEA, 3yM) JI0faBambe, Opucame, MPEeMEIITakhe U IPEUMEHOBA-
e paJHHUX JINCTOBA.

— Tunosu nonaraxa.

— VHouewe noagaraka y tadeiny (IojequHauHu caapikaju hemuja u
ayTOMaTCKe TOIyHe).

— Ilonemasame qUMeH3Hja, IpeMeTame, (GUKCHpame U CakpH-
BamEe PeioBa U KOJIOHA.

— YHomewe hopmyia ca OCHOBHUM apUTMETHYKUM OTIEpaIijama,
y3 kopumhemwe pedepenie Ha henuje.

— Konmpame ¢opmyina, penaTuBHO U alcodyTHO pedepeHInpame
henuja.

— dyHKIWMje 3a: CyMHpambe, CPEAbY BPEIHOCT, MUHIMYM, MaKCH-
MyM, IpeOpojaBambe, 3a0KPYKUBAIBE.

— Jlornuke pyHKIMje.

— Gopmarupame henuja (6poj JenMManHUX MeECTa, JaTyM, Ba-
JyTa, MPOIICHAT, TIOpaBHAKE, MTPEJIOM, OPHjEeHTAallnja, Clajamke hemmja,
(hoHT, O0ja campxaja U Mo3aguHE, CTHI U 00ja pama henuje).

— Coptupame u GuaTpupame.

— HameHa pa3ianuuTiX THIIOBA rpaMKOHA, IPUKA3UBAGE M0/IaTa-
Ka u3 tabene nomohy rpagukoHa.

— Ilonmemasarme wn3MIeqa CTpaHMIE JOKYMEHTa 3a ILITaMIIame
(opujeHTanyja manupa, BEIWYUHA, MapruHe, mpesioM, ypehusame 3a-
IVIaBJba M TIOJHOX]a, ayTOMaTCKO HyMEpHUCahe CTPaHa).

— Ilpernename JOKyMEHTA [Ipe IITAMIIaba, ayTOMATCKO IITaMIIa-
HC HACJIOBHOTI pefia, IITaMIame orcera helnuja, 1esor pagHor JucTa,
LIeJIOT TOKyMEHTa, TpadukoHa U onpehuBame Opoja Komuja, ITaMIIamke
JIOKYMCHTA.

8. HTepHeT U e1eKTPOHCKA KOMYHHKAIIHja

— Ilojam pauyHapcke Mpexe.

— Pauynapu-cepBepu u padyHapy-KIHjeHTH.

— I'mo6anna mpexa (MutepHeT).

— MHTepHeT-1IpOBajiepu 1 BUXOBE MpEXKeE.

— Texnonoruje npuctymna MHTEpHETY.

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

— IlperpaxxuBaun, nperpaxkuBame u Kopuiheme HHGOpMaLuja
ca urepuera.

— JIpylITBeHE MPEKE U BBUXOBO KOpHIIhermbe.

— EnexrpoHcka TproBuHa, eIeKTPOHCKO ITOCIOBabe U OaHKAPCTBO.

— EnexrpoHckn noppikaHo yueme.

II paspen
(2 yaca HenesbHO, 72 YacoBa TOJIUIILE)

1. Payynapcka rpaguka

YBoa y pauyHapcKy rpaguky

— Haumnm npezcraBibama ciaMka y padyHapy — BEKTOPCKa U pac-
Tepcka rpaduka.

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

— Knacuguxanuja nmporpama 3a paj ca paayHapcKoM Tpadukom.

— ®opmaru gaToTexa.

— Yna3He u u3nasHe rpaduyke jeAnHULE.

ITpumep nporpama 3a Kpeupame U 00pajy pacrepcke rpaduke

— YBO3 CIIMIKe ca KaMepe U CKeHepa.

— OcHOBHE KOpEKIHje CIIHKE.

— IIpomena pezomynuje ciuke U Gpopmara JJaToTeke.

— Ontumuzanyja 3a BeO.

— Opranu3zoBame (HoTo-andyma.

— IlITamname pacrepcke rpaduxe.

— Anatu 3a uprame.

— [Tanere 60ja.

— Edexrn, macke, ncename, Oprcame, KOIHPambe JIeJIoBa CIUKE,
TIO/IeIIaBahe OCBETIHEHOCTH, KOHTPACTA, HTI.

— Perymmpame n ¢poro-mMoHTaXKa

— JlonaBame Tekcra.
— Uspana 'Md-anumanyje.

IIpumep nporpama 3a kpenpame BeKTOpcKe rpaguixe

— [lonemaname pagHOr OKpYXKemba.

— llprame 0CHOBHUX Ipa@MUKHX eJieMeHaTa — objekara.
— Tpaunchopmanuje objekara.

— KomOuHoBame o0jekara.

— JlonaBame TeKcTa.

— KombuHarmja pactepcke U BEKTOpCKe rpaduke.

— Cnojesm.

— I'moGanHu nperiex uprexa.

— llTammame BEKTOpCKe rpaduke.

2. Myartumenuja

— Haunnu npencrasibama 3Byka y padyHapy.

— OcHoBHHE (opmaru 3ammca 3Byka (BAB, MI13, MUJIN).

— IIporpamu 3a penpoayKInjy 3By4HHX 3aIruca.

— IIpumep nmporpama 3a CHUMame 3ByKa.

— Ha4uuu npencraBibamba BUIC0-3aIHCa y padyHapy.

— OcHoBHHM (hopMaTh BHEO-3aITHCA.

— IIporpamu 3a pernpopyKIHjy BUACO 3amuca.

— Manunnynamnuja ca BUIEO 3aMCOM Y 01abpaHoM IIporpamy

— YB03 BHIEO 3amuca ca ypehaja.

— Ilpumep mporpama 3a MOHTaXy BHJAEO 3amuca (KOMOHMHAIIHja
CIIUIKE, BUJIea U 3ByKa).

— Konaepsuja Buzieo popmara.

— IlocraBspame BHUJIEO 3ammca Ha BeO.

3. [Ipe3enTanuje Ha HHTEPHET

Pan ca roroBum Bed qu3ajH pememuma (CMS)

— IIra je CMS (Content Management System).
— Ocobune CMS-a.
— Hajuemrhe xopumhenn CMS mopranu.

IIpe3entanuja onabpane Teme kopumhemsem CMS nopraua.

4. PauyHapcTBO U JPyIITBO

— Unnycrpuja codraepa.

— KBanurert, Tectupame U oapxkaBame coTeepa.
— ETnuka nutama.

— Jluneniie.

— Iutama 6e30eIHOCTH.

— YTunaj Ha JpymITBo.

— [TameTHH rpajoBu.

III pa3pen
(2 gaca HenesbHO, 70 YacOBa TOIHIIIEHE)

1. [Ipumena payyHapa y MaTeMaTHLH

— IIporpamcka okpykerma HaMemheHa 3a IPUMEHY Y MaTeMaTHIIH.

— Tunosu noaaraka, KOHCTaHTE U MMPOMEHJbUBE, apUTMETUYKU U
JIOTHYKH OTIepaTopH, Hapenoe 1 QyHKIHje.

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

— OCHOBHHM €JIEMEHTH HyMepHYKe MaTeMaTHKe, aHaJh3a TPelke,
WHTEpIIONANYja U anpoKCUMalja (yHKIHja, HYMEPHUYKO pEIIaBame
jennaunna 1 Metone Monte Kapio.

— JIBOIMMEH3MOHAIHY ¥ TPOAUMEH3HOHATHU Tpaduk QyHKIH]E.

— KombGunnaTopay u rpa)OBCKH alrOPUTMU.

2. [Ipumena pauyyHapa y pa3HuM o0j1acTuMA

— Bemtauka HHTEUTEHIM]a M MAITUHCKO YUCHE.
— AHam3a rojaraka.

— Kpunrorpaduja.

— buomenunuHcka nHGOpPMATHKA.

— Kputnuau nHPpacTpyKTypHH CUCTEMH.



3. Pauynapcka rpaguka — HAIPeIHUJH Kypc

— IlpaBmeme ocHOBHe aHmMManuje moMmohy edekara W TOTOBUX
MOCTABKN.

— AHUMHUpambe TeKCTa.

— Papx ca cnojeBuma obnuka.

— AHMMaIMja MyJATAMEIjalTHe TPE3CHTAIH]C.

— AHMMarmja ciojesa.

— Paj ca mackama.

— Jlucrop3uja objekara.

— YkJamame 1 IpoMena 6oja.

— Uspana 3D oGjexara.

— Ynotpeba 3D anara.

— IIpencrasibarme U H3BOXKEHE TOTOBOT (hopmara.

HAYHUH OCTBAPUBAIbA ITPOT'PAMA

HacraBa ce n3Boan y aBovacy, ca MOJOBUHOM OJIEJberha y pady-
HapCKOM KaOWHETY.

Ha mouerky HacTaBe ypaauTH NMpOBEpy HUBOA 3HAMA W BEIITHHA
y4eHHKa, Koja Tpeba Ja MOCIyXXH Kao OPHjEHTHp 3a OpraHM3alujy U
€BEHTYyaJTHy HHANBHUIYallH3aI[Hjy HacTaBe.

AKTHBHOCT TpeOa [a yKJpydyje mpaktudad pan, npumeHy WKT,
MOBE3MBAkbe U IPHMEHY cajpkaja Pa3IMuUTUX HACTaBHUX IpeaMe-
Ta, TeMa M 00IacTH ca Kojuma ce cycpehy u3BaH mkone. AKTHBHOCTH
OCMHCIHTH Tako na noehaBajy MoTuBamujy 3a ydeme M IMOACTHIY
(opMupame cTaBoBa, yBepema U CHCTeMa BPEAHOCTH y BE3H ca pas-
BOjeM je3nuKke W HH(POPMATHUIKE MHUCMEHOCTH, 3/PAaBHM CTHJIOBHMa
JKHBOTA, Pa3BOjeM KPEaTUBHOCTH, CIIOCOOHOCTH BPEIHOBAEA M CaMo-
BpE/HOBAmbA.

IIpn peanusanuju mporpama AaTH HPEIHOCT MPOjEKTHO]j, MPO-
0JIEMCKO] M aKTHBHO] HACTaBH, KOONEPATHBHOM Y4YeY, H3TPaambu
3Haba U Pa3Bojy KPUTHUKOI MHILbEHA. [10ACTHIATH THMCKH paj u
capa/iby HapoOuMTO y oOJIacTHMa IJie HAaCTABHUK INPOLEHHM Jia Cy NpH-
CYTHE BEJIMKE Pa3JIuKe Y NMPe/3Hamy KO/ IOjeIMHNX YUCHNKA. YKOIUKO
YCJIOBH JI03BOJbABAjy JATH YYSHHIMMA IOAPLIKY XHUOPUIHHM MOJe-
JIOM HacTaBe (KOMOMHAIMjOM TpaJULHOHAIHE HACTABE U CJICKTPOHCKH
HOJP)KAaHOT yuera), IOTOTOBO Y CilyyajeBUMa Kaja je 300r pasiuka y
npe3Hamwy MoTpeOHa Beha HHANBHUAYaNIU3alMja HaCTaBe.

I paspen

Pajy JaKier miaHupama HACTaBe Jaje Ce OPUjeHTAMOHH TIPe/i-
JoT Opoja JYacosa o TeMama.

Ocnosu nadopmaruxe (12)

ApXHUTEKTypa padyHapcKor cuctema (4)

IIporpamcka nonpika pagyHapa (14)

OcHoBe pajia y OrepaTMBHOM CHCTEMY ca rpaguIkuM MHTepdej-
com (14)

O0pana Tekcra y3 momoh pauynapa (18)

Cnajna-nipe3enranuje (16)

Pan ca tabenama (18)

WHTepHeT 1 eNeKTPOHCKa KoMyHuKanuja (12).

Ipu peanuzauunju Temarcke neanHe OcHOBH HH(pOPMATHKE yuUe-
HUIM 61 Tpebalio J1a ce yIo3Hajy ca mpeIMeToM u3ydaBama HHdopMa-
THKE M PadyHapCTBa, Ca OCHOBHUM I0jMOBHUMA KOjHMa C€ OBE 00IacTH
6aBe (mojam nudopmanyja, moaaTaka, 3Harma) U ca OCHOBHUM 00JaCTH-
Ma HH(OpMATHKE U payyHapCTBa.

ToTpe6HO je 3aTHM yBECTH MOjaM JUTHTAIU3aIHje (IUCKpeTH3a-
1yje), 00jaCHUTH Kako ce y AUTUTAIHUM ypehajuma cBe uHdpopmanuje
NpeAcTaBibajy (Konupajy) momohy OpojeBa u mpOAMCKYTOBATH NPEIHO-
CTH JUTHUTAJIHOT y OJHOCY HA aHAJIOTHH 3aIkc. Y4eHuuu Ou tpebdano
Jla CTEKHY MPeJCTaBy O TOME KAaKO ce KOJMpajy TeKcTyanHe, rpaduuke
1 3By4HE MH(pOpMaIuje. YBECTH 0jaM OpOjeBHUX OCHOBA (IIpe CBEra
OmHapHe, NeKaaHe, XeKcaeKaJHe U OKTAIHE) U MPUKa3aTH KaKo je MO-
ryhe Opoj 3amucaru y HeKOj o1l HaBeIeHIX OpOjeBHUX OCHOBA M IPOYH-
TaTH Opoj 3amHcaH y HEKOj OCHOBHH (y3 MOMON JAUTHUTPOHA, ald U 0e3
Bera). YUeHHIM Tpeba 1a yeBoje MojMoBe OHT, 0ajT, U pEIOBE BEIUYH-
HE 33 Mepeme KolMYnHe nHpopMaruja.

Pa3Boj MH(MOPMAIMOHNX TEXHOJOTHja CAIICaTH y KOHTEKCTY
3Ha4Yaja pa3Boja OBHX TEXHOJOTHja 32 Pa3BOj M MINPCH-E IMMCMEHOCTU

U pa3Boj JeyAcKor apymTea yoruire. [Toncrahm yuenuke na mosesyjy
pa3eoj MKT-a ca temama u3 uctopuje, MaremMaruke, GU3NKE U OCTa-
JMM 00JacTHMa JbYACKE JIeaTHOCTH. M3 OBOr yriia carieati 3Havaj
uHpOpMaTuKe, o0acTH TMPHMEHE padyHapa (M BUXOB pa3Boj) M Ka-
paKkTepHCTHKE MHPOPMAIOHOT APYIITBA. He MHCHCTHpaTH Ha mpery-
3HOM I03HaBay YMILCHMIA (HEe aHAJIM3UPATH AeTajbHO nepdopmance
onpeljeHHX padyHapa, He MHCUCTUPATH HAa TaYHOM ITO3HABaby IOJMHA
yBohema onpehennx TexHonoruja), Beh oBy mpudy yYHHUTH IUTO 3aHU-
MJBHBH]OM U TIPHjEMYHBH)OM YUCHHIIUMA.

[lpn peanmsanuju Temarcke NelIMHE APXHTEKTypa padyHap-
CKOT' cHCTeMa ITOTPeOHO je J1a YUYEHHIM CTeKHYy OCHOBHa HMHQopMa-
THBHA 3Hama O CTPYKTYpH (XapABepy) U MPUHIIMITY paja padyHapa 0e3
YIYIITakha y JIeTalbe TEeXHUYKE peanusaiuje, eIeKTPOHCKE CXeMe M
CIMYHO. Y4YeHuIH 61 Tpedasto 1a 3Hajy 1a HaBeIy ¥ MPAKTHYHO MPEIo-
3Hajy U3 KOjHX C€ KOMIIOHEHTH CacTOjH CTOHM MJIM MIPEHOCHHU padyHap.
[Tpu ToM, npBa, NOBpIIHA KIacHpUKaIHMja pa3iuKyje Kyhumre, MOHH-
TOp, TacTaTypy, MHII, LITaMIady, 0K Apyra, U3 CTpy4He MepCHEeKTHBE
MHOTO Ba)KHH]ja, pa3iIUKyje IpOoLecop, MEMOpHje, yla3HO-n3a3He ype-
haje m maructpane xoje ux mosesyjy. YueHHuu Ou Tpedano na ymejy
Ia objacHe yIory mpoiecopa y GpyHKIHOHUCAbY paqyHApCKOT CHCTEMa
(1a Mo3Hajy TojaM paHOT TaKTa, Jla pa3syMejy YIOTy perHcTapa, apuT-
METHYKO-JIOTUYKE W KOHTPOJIHE jeJuHUIE, 1a Oymy yIO3HATH ca Ioj-
MOM TPOLIECOPCKUX MHCTPYKIMja U CBOhEerY KOMIUIEKCHHUX OIepaliija
Ha HU3 EIEMEHTapHUX UHCTPYKLH]ja), 1a 00jacHe BPCTE U YIOTY pa3iu-
YUTHUX MEMOpHja y padyHapHMa U Ja Pa3iiuKyjy YHyTpallbe MEMOpPH]je
(xemr, RAM) of criospammsux, CKIaJUITHUX MEMOpHja (Xapa-AnuCcKOBa,
¢nenr-memopuja, SSD ypehaja, ontnukux quckosa). MHcHCTHpaTH Ha
XHjepapXujcKoj OpraHu3alUju MeMOopHja U 00jaCHUTH pasiuky y Op-
3MHH, KalalUTeTy U LeHN Pa3InduTHX o0ianka Memopuja. Ob0jacHUTH
OCHOBHE BpPCTE yJIa3HO-M3/a3HUX ypehaja  HadyMHE KOMyHHUKAIHje ca
wHuMa. Omucartd W pa3inyuTe BPCTE MAarucTpalia M HHXOBY YIOTY Y
OCTBapHBamy KOMYHHKAIMje M3Mel)y pasnuIuTHX KOMIIOHEHaTa YHY-
Tap padyHapa.

Ca y4eHMIIMMAa 33jeJIHO NPOAUCKYTOBATH KapaKTEPUCTHKE Y TOM
TPEHYTKY aKTyeJIHe XapJIBepCKe TEXHOJIOTHje (Ha MpUMep, aHAIN3Hupa-
TH JIeTajbe XaplIBEPCKUX KOHPHTYpaIja Koje ce OMKCYjy y OorllacuMa
3a Mpojajy padyHapa). YUeHHIM MOTy aHAJIM3HPaTH KOH(UTryparmje
IIKOJICKMX padyHapa (y3 momoh nojaraka JOCTYIIHUX U3 ONEPaTHBHOT
cucrema) u 3a fomahu UM je moryhe 3ajatu n1a aHaIM3UPajy KOHPUTY-
panmje cBojux KyhHux pauynapa. YueHuuuma je moryhe mpukasaru u
MOCTYNAK pacKianama U CKIIaNamba padyHapa U yKa3aTH UM Ha jeHO-
CTaBHE KBapOBE KOje MOTY CaMH MPEIO3HATU U OTKJIOHHTH.

VYuennnuma je moryhe nmpukazatu M apXUTEKTypy U XapABEepcke
KOMITOHEHTE CaBpeMEHUX MOOHIHUX ypehaja (Tabiera, maMeTHUX Te-
nedoHa).

[Ipu peanmzanuju Temarcke nennHe [lporpamcka nmoapmka pa-
YyHapa noTpeOHO je Ja y4eHHIM CTEKHY 3Hama O 3Hadajy mporpam-
cke mozpuike (copTBepa) 3a (YHKIMOHHCAKE padyyHapa M YTHIAjy
Ha MoryhHocTH padyHapa. Ca ydeHMIIMMa NPOJHMCKYTOBAaTH cO(TBEp
KOjU OHH CBaKOJIHEBHO KOPHUCTE M Ha OCHOBY Tora ()OpMHpATH KJIaCH-
(uKanyjy amIMKaTUBHOT copTBepa (Ha mpumep, codTBEp 3a MPHUCTYI
yciyrama HHTEpHETa, KaHIEeNapHjcku copTBep, CoPTBEp 3a KpeHparmbe
n o0paxy MyITHMEANjaTHAX Cajpikaja, padyHapCcKe HIpe, ...). YBECTH
3aTHM I10jaM CHCTEMCKOT copTBepa M ydeHUIIMMa Pa3jaCHUTH I10jaM U
ynore omneparusHor cucrema (OC) n3 mano ay0Jbe MepCreKTHBE HEro
mTo je To camo kopuiheme naTephejca OC 32 OCHOBHO yNpaBIbabe
pazoM 3a padyHapoM (HE YIyIITaTd ce y HampenaHe aetasbe pana OC,
MIOIYT JieTajba pacnopehusama mporecopa, opraHu3anije BUPTyeIHE
MeMopuje U ciaumdHo). Onucary U MpUKa3aTu U yCIy:kHH copTBep (Ha
IpUMep, aHTHBHUPYCHE TIPOrpame, 3allTUTHE 3U10BE U CIMYHO).

VyeHHIIMMa CKPEHYTH NaKiby Ha I0jaM BJIACHHIUTBA HaJ co(T-
BEpoM, CO(TBEPCKUX JIMLCHIM M 3alITHTE ayTOpCKuX mpasa. Omuca-
TH pa3nuKy m3Mel)y BmacHWuKor M ciobomHor codTBepa U codrBepa
oTBOpeHor koza. OnmcaTy 1 pa3anduTe obnmKe AucTpruoyimje coprae-
pa (npoOHe Bepsuje, AeTUMHYHE Bep3uje). YUeHUIMMa (M Ha JIMYHOM
HpUMEpY) pa3BUjaTH IPABHY U €TUUKY CBECT O ayTOPCKHM IPAaBHMa HaJ|
co(hTBEpOM, M M HaJ IOAIMa KOjH Ce TUCTPHOYHPa]y IyTeM MpPExKe.
TToceOHy nmaxmy MOCBETUTH HOTpeOH Kopuihemha JUICHIMPAHUX [PO-
rpama, 3alITHTH [IPOrpaMa  Iojataka, BUpYCHMa U 3allTHTH OJ] BbHX.



Tpu peanusaiuju Temarcke neianHe OcHOBe paja y onepaTHB-
HOM cucTemy carpadgpuukum uHTepdejcom yueHuk Tpeda a CTeKHE
3HaA, BEIITHHE M HABUKE OWTHE 3a YCICNIHO KOpUIITherme OCHOBHUX
MoryhHOCTH omnepaTuBHOI cuctemMa. Moke ce MPeTIoCTaBUTH Jia yyue-
Huny Beh ymejy mokpehy u KopucTe alulMKaTUBHE rmporpame (Ha IpH-
Mep, Iporpame Koju Cy y cacraBy OIICPaTHBHOI CHCTEMa 3a IPHKa3
MYNTUMEAHjATHUX caapikaja, ypeheme TekcTa, IpTame U jeTHOCTaBHA
HyMEepHYKa N3padyHaBamba, ajlil ¥ ApyTre IporpamMe HHCTAIUpaHe Ha pa-
uyyHap). Kpo3 Hekosmko nprMepa npukasary MoCTyIak HHCTalanuje n
YKJIambamka alUIMKaTUBHUX IIporpama, ajid U yHnpaBJbadyKuX IIporpama
(mpajBepa) 3a onpehene ypehaje. Yuennk 6u Tpebano ma yme aa mo-
JIeCH OCHOBHE IapaMeTpe ONEepaTHBHOI cucteMa (M3IVIEN OKPYKeHa,
JaTyM M BpeMe, pernoHalHa M je3WdKa IOJelIaBamba, YKIbYIHBAbE U
HCKJbYUHBAhE TPHKa3a CKPUBEHHUX JaTOTEKa, YeCTUX SKCTEH3Hja 1aTo-
TeKa, MoJiellIaBambe MOAPa3yMEBaHOT MporpaMa 3a paj ca oapeheHum
THUIIOM JIATOTEKA M CJIMYHO).

JlerasbHO TmpHKa3aTH paj ca cucTeMoM naroreka (¢pajiosa, mo-
KyMeHaTa). YYeHHK Tpeba Jja pa3iuKyje HAMEHY JaToTeKa U JUPEKTO-
pujyma (acumkim, donnepa, kaTajora) U Ja I03Haje HAMEHY THIIOBA
JIATOTEeKa KOju ce Hajuemnihe kopucte (.txt, .jpeg, .avi, .docx, ...), 1a yme
Jla U3 mporpama, KopuihemeM CTaHAapAHUX IUjanora, y9uTa U CHH-
MH CBOj€ JIOKyMEHTe y ofadpaHoM (GopMary Ha jKeJbeHE JIOKaIuje, a
npedany JOKyMEHTE ca jeIHOT Ha JApyTHu ypehaj Wiu mapTUIHjy TUCKa,
Jla XUjepapXHujCKH OpraHu3e CBOje JIOKyMEHTE KOpHIINEemeM JTUPEKTO-
pHjyMa, 1a pa3iiKyje JJOTHYKH U (GU3MUKH MOIJIe]] HA CHCTeM JaToTeKa
(na mpumep, 1a nosHajy nonoxaj dacuukie Desktop uian Documents y
BUIIEKOPUCHUYKOM OKPY)KEIbY, 1a YMe]jy 1a KOPUCTE IpeynLe 1 Oubnu-
OTeKe), J1a IPUMEHbYje TEXHUKE apXUBUpPamba U KOMIPECHje MoaaTaKa,
Jla yMe Jia U3BPIIH OCHOBHE OIepalje ca CHCTEMOM JaTOTeKa U3 KO-
MaHJIHE JIMHUje ONEpaTHBHOI cUcTeMa (IIPOMEHHU TeKyhnm AupeKTopH-
JyM, Iperviesa \eroB capikaj, Konmupa, o0pHIle Win npeMecTy oapehe-
HE JOKyMEHTE U CJIINYHO).

CKpeHyTH MaXmby Ha 4ecTe KOHIENTE KOjU CE€ jaBJbajy TOKOM
pana y okpyxewruma ca KU 1 Ha HUBOY OIEPaTHBHOI CHCTEMa U Ha
HHUBOY Pa3iIMYMTHX alIMKaTHBHUX IporpaMa (Ha IpuMep, MpHKa3aTy
KOHLISIIT CeJICKINje ¥ HAaYMHE CeJICKTOBakha MHIIIEM ¥ TACTaTypOM, KOH-
HenT KInbopsa ¥ MPUMEHy Ha KOoNupame U npedanuBambe Mogaraka).
VYyenuk Tpeba 1a 3Ha Ja MpaTd U Ja oapearyje Ha Hajuemhe mopyke
OIEepaTUBHOT cucTeMa (Mpu OpHcamy JaToTeKa W KaTauora; mpH 3aTBa-
pamy mporpama, a ja HHje IIPETXOJHO cadyBaH JOKyMeHT, utn.). [la-
JKEbY TIOCBETHTH M THTamHMa 3allTHTE (TOfeIIaBamba aHTHBUPYCHOT
Iporpama u 3alUTUTHOT 317a).

Hekun eneMeHTH OBe TEeMarcKe LEIMHE Ce MOTY IPOXHUMATH ca
JPYTHM TeMaTCKUM LiesinHaMa. Ha npumep, mporpam Kaiakyiarop (Koju
ce HaylasM y OKBHpY ONEPATHBHOI CHCTEMa) Ce MOXKE KOPHUCTHTH Kajia
ce yde OpOjeBHM CHCTEMH, CTPYKTypa U IeppopMaHce KOHKPETHOT pa-
YyyHapa ce MOry carienaTy kopumhemem noparaka o ypehajuma noou-
JEHUX O]l OEPAaTUBHOI CUCTEMA UTL.

[Ipu peanuzanmju temarcke nennHe O0paaa TekcTa Ha pavy-
Hapy HOTPEOHO je Jla YYCHUK CTEKHE 3Harba, BEIITHHE U HABUKE HEO-
IIXO/IHE 3a yCHemHO Kopuimheme mporpama 3a oOpaxy Tekcra. Yde-
HHIMMA IIPUKA3aTH HEKOJIMKO PA3IMUUTUX INPUCTyNa oOpaau TeKcTa
(WYSIWYG mnpuctyn u jesuke 3a obenexaBame kakBu cy LaTeX
i HTML). OGjacuuTu pa3nuky uzmely YHCTHUX TEKCTYyEITHUX JOKY-
MeHaTa KpeMpaHUX y TEeKCT-enuTopuMa (.tXt JOKYMEHTH, 00eNeKeHH
TEKCTOBH, M3BOPHU KOJIOBU IIporpama) M (OPMATHPAaHHX TEKCTyall-
HUX JIOKyMeHara KpeHMpaHuX y TeKcT-IporecopuMa. Harmacutu na cy
OCHOBHH KOpallyl Y pajy ca TeKCTOM (YHOIICHE TEKCTa, KpeTame Kpo3
TEKCT, KONUpame, UCeLake U IPEMEIITAbE JIe/IoBa TeKCTa, IpeTpara
¥ 3aMEHa) 3ajeIHIYKH 3a MIHPOKY KJIacy Mporpama Koju paje ca TeK-
CTOM (TEKCT-eUTOpE, TEKCT-IPOIIECOpe, pasHe alIMKaTHBHE Hporpa-
Me, yoOudajeHe KOHTPOJIE 32 YHOC TeKcTa). MHcucTnpary ja ydeHunu
yMejy BEIITO M e(pUKaCHO BpIIIE OCHOBHE OIEpallje ca TeKCTOM, KOpH-
wherweM camo Tacrarype (a ce kpehy Kpo3 TeKcT KapakTep o 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 KOIMPambe, HCeLamke U JISTUbeHhe U CIIMYHO). CKpeHyTH ma-
JKEbY YUYCHHI[MMa Ha BELITHHY CIIENOr Kyllamha U MOTHBUCATH MX Ja y
CaMOCTAJIHOM Pajly CaBiajajy Ty BEIITHHY.

OOyunTH y4eHHKE 32 Paj y jeIHOM KOHKPETHOM IPOLECOPY TEK-
cTa. YueHuk Tpeba ja yme 1a HOAECH PaJHO OKPYKEHE TEKCT IpoLe-
copa, yHece TeKCT (y hHpHIMYKOM U JIATHHIHYKOM ITUCMY ), CadyBa yHe-
TH TEKCT, OTBOPH MOCTOjehH TEKCTyaHH JTOKYMEHT, 3aTBOPH aKTHBHU
JIOKYMEHT, NPEMeEIITa capkaj u3Mely BHILIC OTBOPEHUX JOKyMEHATa.
VyeHuk Tpeba ga yme Jia U3BpIIM OCHOBHO (hopMaThpame TekcTa (1a
MoJIeCH IMMEH3Hje CTpaHHMIle, MapruHe, Ja MOJECH CBOJCTBA Iacyca,
(OHTOBE, CBOjCTBAa KapakTepa W CIMYHO). YUEHHK Tpeba aa yme aa
TEKCT OpraHusyje kopumhemeM JIucTa (HyMEpUCaHUX U HEHyMepHuca-
HUX), JIa Y TEKCT yMeTHe u (opmarupa Tabeine, 1a OpraHu3yje TEKCT
y CEKIHje U CIOXKH I'a y BUILE KOJIOHA, 1a YMETHE Y TEKCT M UCIIPABHO
TIO3UIIMOHKpA ClIelUjaliHe CUMOOIIe, TaTyM ¥ BpeMe, CIIMKe, Aujarpame,
(bopmyre, uTi.

ITpe npenacka Ha paj ca {y’KHM U KOMIUICKCHHJHUM J0KyMCHTHMA,
noTpeOHO je 00jacHUTH pa3nuKy u3Mely 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 ctunoBu (mocrojehn u KOopucHWYKH aedu-
HHUCaHM). Y CIOKEHH]je JOKYMEHTe y4eHHK Tpeba l1a yme Jia yMeTHe
ayTOMaTCKy HyMepalyjy CTpaHHMIa, Jia MOAECH MOAHOXja W 3ariaBiba
CTpaHUIIA, Jla ayTOMATCKH T'€HEepHIle CajpiKaj, UHICKC IT0jMOBA, CIIH-
cak oubnmorpadckux pedepeHIy U CIMYHO. YYeHUKe Tpeba yImo3HaTH
ca JIOTMYKOM CTPYKTYPOM THIHMYHHX JOKyMeHaTa (Moibu, obaserire-
Ha, UTJL.), MIKOJICKUX pedepara, CCMUHAPCKUX U MaTypPCKUX PaJioBa Uy
CBUM BeKOamHMa MOTPEOHO je KOPUCTUTH JOKYMEHTE KakBHU ce cpehy
Y PEaTHOM YKHUBOTY ¥ HHCHCTHPATH Ha HUXOBO] YHH()OPMHOCTH U TIpe-
IJICTHOCTH, @ HE HA YCHJbEHUM €CTETCKUM IoJeliaBambuMa (n30eraBa-
TH JOKYMEHTE KOjU HEMajy CMHCJICH CaJpkaj M KOjH CIyXe caMmo Ja
NPUKAKY INTO BHIIE PAa3IMYUTHX MOryhHOcTH TekcT-mpouecopa). 3a
Be)KOy ce MOXE OJI YUSHHKa TPAXHUTH J1a He(hOopMaTHPaHH JIy)KU TEKCT
(opmaTHpajy Ha OCHOBY JIaToOT y30pa (Ha IpHMep, Ha OCHOBY JaTOT J0-
kymenra y PDF ¢opwmary).

VuenunpmMa TpuKa3aTH alar 3a HUCIPaB/babe I'PAMATHUKUX H
[PABOIKMCHUX I'PEIIaKa, 32 KOMEHTapHCamke U o0eleKaBama H3MEHa Y
TEKCTY M CIIMYHO. YYEHUK Tpeba [a yme Ja mperiesia TeKCTyalHH J10-
KyMEHT IIpe IITaMIIe, TOo/eIIaBa apaMeTpe 3a IITaMITy U LITaMIIa.

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

Ipu peanmzanmju temarcke uenuue Chaja-mpeseHtanuje mo-
TpeOHO je J1a YUSHUIM CXBaTe MPEJHOCTH KOpHIIhema CliajlI-Ipe3eH-
TalMja y pazInuuTAM CHUTYyalMjama, Ipero3Hajy CHUTyaluje y Kojuma
ce MOXKe KOPHCTHTH Cllaj-NIpe3eHTanuja, IIanupajy u uspabyjy ame-
KBaTHE Mpe3eHTanuje. [Ipu Tome je moTpeOHO Ja 3Hajy OCHOBHE eTare
TIpU pa3Bojy Cliaja-Tpe3eHTaluje, OCHOBHE MPHUHIIUIIE JOOPOT AHM3ajHa
npe3eHTanyje (0poj uHpOpMaIHja MO ClIajay, eCTeTHKa, aHUMaIuja y
ciyx0u camgpxaja).

Vuenuke Tpeba 00yunTti xopuinhemwy Oap jemHor mporpama 3a
Kpeupame CiajJ Mpe3eHTalrja. YueHnk tpeba 1a yme Ja MoAecH paj-
HO OKpYXeme, Oupa onroapajyhu morieq Ha MPE3CHTAIH]y, Kperpa
CJ1aj/10Be, IOCTaBJba Ha HUX TEKCT M HETEKCTyallHe 00jekTe (CiuKe, Ta-
Oeie, rpadukone) rocienHo ux (Gopmarupa (KOPUCTH MacTep Cilaji).
Vuenuk tpeba Ia yme Ja Kpenpa U MHTEPAaKTHBHE IIpe3eHTalHje Koje
caJprKe JIMHKOBE M aKI[MOHY AyrMaJi, /1a MojielliaBa aHuMaruje oojexkara
Ha cJajJoBMMa U aHUMaIlje Tpenacka uamely ciajaosa, anu Te aHU-
Marmje Tpeba na Oyay jennHo y GpyHKUUjU caapxaja (m30eraBaTé aHU-
Marmje ,,I10 CBaKy IieHy  Koje omnrTepehyjy mpe3eHTanmjy).

[Mpumepu npesenrtanuja Tpeba aa Oyay CMUCICHH, U3 PeasHOr
KHBOTa (HajOoJbe je J1a ce KOpUCTE cliajA-pe3eHTanuje y Kojuma ce
o6pal)yjy Teme u3 HacTaBe, Kako MHPOpPMATUKE U PadyHApCTBa, TAKO U
JPYTHX TIIpeaMeTa). Y YeHHIM HeKe IPEe3eHTALHje MOTY 1a Kpeupajy u 'y
ckuonty qomahux 3ajaraka, a Ha yacy je Moryhe aHalM3upary npes3eH-
Tallije HarpaBJbeHe KoJ Kyhe.

Ha xpajy, ydeHunmMa je moryhe mpukaszat joul HEKOJIHKO MPO-
rpama 3a Kperpame CliajI-pe3eHTalmja (HapoInuTo, OHe ,,y 00JaKy”’) u
NoziByhM CIIMYHOCTH ca IPOrpaMoM KOjH je KopHIIheH TOKOM HacTaBe.



IIpu peanuzanuju Temarcke nenune Paj ca Tadesiama oGjacHUTH
OCHOBHE TI0jMOBE O TIporpamMmMa 3a paj ca Tabenama (Tabena, Bpcra,
KOJIOHa, hesnja,. ..) ¥ yKa3aTH Ha BHXOBY OIIITOCT y IPOrpaMiMa OBOT
THIIA.

[Ipu yHomewy nojaraka y Taleiy, 00jaCHUTH pa3iuKy u3mely
Pa3NTUUUTUX TUIOBA MojaTaka (HyMepu4kd (GpopmaTH, JaTyM U Bpeme),
Kao U rpelke Koje MOTy U3 Tora Jia HacTaHy. [IpHInKOM MaHHITyIalmja
ca nojanuMa (o3HayaBama henmja, KpeTame Kpo3 Tadelry, IpeMelTamne,
KOITUPAHE, .. .), YKA3aTH Ha OMIITOCT OBUX KOMaH/H M YHOPEANTH UX ca
CIIMYHUM KOMaH7aMa y TporpamMmuma 3a oopaay tekcra. Ko tpancdop-
Maruja Taberne yka3aTi Ha pa3in4nuTe MOryhHOCTH J0aaBaba MM Oy-
3UMama peoBa, WM KoJIoHa y Tabenu. O0jacHUTH TI0jaM OIICera.

Kon ¢dopmarupama mpukasza nofarka y henuju, mpukasatd Ha
npuMeprMa MOTYRHOCT pa3iMYUTOr TyMaduCka HCTOI HyMEPHYKOT
noxatka (Opoj, marym, Bpeme). Takolje, HarmacUTH Ba)XHOCT H0OpOT
npuKasa nojaraka (BUCHHe WM mupuHe henuja, GoHTa, MOpaBHAWBa) U
HCTHIARba TTOjeJMHUX MOIaTaKa WM TPyIia T0laTaKa pas/iBajambeM pas-
JIUYUTHM TUTIOBUMA JIMHUja U 00jCHEM WIIH CEHUYCHEM.

VkazaTi Ha MOBE3aHOCT Iojaraka y tabeian u MoryhHocT jo-
OMjarba M3BEJCHUX Iojaraka rnpuMmeHoMm Qopmyna. OGjacHUTH MojaM
azpece ¥ paznmnuute MoryhHoctu pedepeniupama henuja. Ykazatu Ha
pasnuuuTe MOryhHOCTH J0/ie/bUBaba MMEHA MOJALMMA MM TpyHama
nojaTaka i NpeHOCTH KopHihiemha HMeHa.

Ipukazatu gynknumje yrpahene y mporpam 1 00paTHTH MaXIby Ha
HajOCHOBHHUje QyHKIH]je, MOCEOHO 32 CyMUpame U COPTUPAE.

Vkaszaru Ha pa3auduTe MOryhHOCTH ayTOMATCKOT YHOLICHa 10/1a-
TakKay CepHju.

TloceOHY makiy MOCBETHTH PA3IMYMTHM MoryhHOocTHMa rpa-
(uYKOr TpescTaBibamka MoJaTaka. YKa3aTH Ha MPOMEHe Iojaraka Jie-
¢uHnCcanNx y Tabenu Qopmynama, u rpaduKOHy y Cilydajy M3MEHe
MOjeIMHUX TIofaTaka y Tabenn. Ykazard Ha MOryhHOCT HaKHAJHHX
npoMeHa y rpaduKoHy, Kako y TEKCTY, Tako U y pa3mepH u 6ojama (Io-
3aJMHE CJI0Ba, CKase, 00ja, MpOMEHa BEINYUHE,. .. ).

Vkazar Ha B&)XHOCT IIPETXOAHOT Mperviesia mojaraka u rpaduxo-
Ha TIpe ITaMIaba, Kao U Ha OCHOBHE OMIIHje IPH LITAMIIAkbY.

CBe 110jMOBE YBOIHUTH KPO3 JEMOHCTpanujy Ha npumepuma. Ox
caMor TI0YeTKa JaBaTh YYeHHIMMa Hajlpe jeJHOCTaBHE, a 3aTUM CBE
CIIOKEHHUje TIpHMEpe Kpo3 Koje he camu mpakTU4HO HCIPOOAaTH OHO
IITO je AEMOHCTPHPAO HACTABHHK.

TIpenopy4JpKBO je 1a ce CBU HOBH II0JMOBH yBeay y npBux 10 ya-
COBa TaKo MITO fie yYCHHIIM PAJAUTH 3a1aTKe KOje je MPHIIPEMHO HaCTaB-
HUK (TEKCTyalHHM OIMCOM 3aJiaTKa WM 3a7aTOM KOHAYHOM TabesioM,
ofITaMnaHom, 0e3 ysuaa y ¢popMyne) a 3aTUM y4eHHIUMa JaTH KOH-
KPETHE MaJie TPOjeKTEe Pa3IHYUTe NMPUPOJIE: J1a HAIPaBe EICKTPOHCKU
obpazall (Ha mpuUMep NpeApadyH MM HEWITO CIMYHO), MPUKYIIbabhe
U o0pajly mojaraka Koju ce OJHOCE Ha YCIIeX y4YCHHKa U3 IOjeAnHUX
npeaMera, HeKy I0jaBy WM HPOIEC M3 JIPYTrHX HACTABHUX M BaHHA-
CTaBHHUX OOJIACTH Pajia U HHTEPECOBaba yUCHHKA.

Tpu peanu3zanuju Temarcke nesrHe WHTepHeT M eJ1eKTPOHCKA
KOMYHHKAIMja 10TPeOHO je Ja YYCHUIM CXBaTe IPEIHOCTH yMpe-
JKaBama, pasyMejy y 4emy je pasiuka usmel)y padyHapa-cepeepa u
padyHapa-KiujeHara, Koju mocao o0aBipajy HHTepHET-TpoBajaepH,
KapakTepHCTHKEe OCHOBHHX TEXHOJIOrHja mpucTyna MHTepHeTy, aape-
cupawe Ha VHTepHery, npuHiune QyHKIHOHUCama MHTepHeTa, YeMy
ciayxe VIHTepHET NMpOTOKOJM, KaKo Jla MoBeke padyHap ca MuHrepHe-
toM. IToTpebHO je ma ydeHHIM Hayde 1a: BU3yalIH3yjy BeO-CTpaHHILY
kopuinhemeM BeO-untada, kpehy ce BeO-IpoCcTpaHCTBOM KopuIThemeM
ajzipeca U XHUIEPIMHKOBA, MPOHANA3e U TPEY3UMajy cajapikaje ca Beda,
kopucTe MIHTEepHeT Mare; 0TBOPE M MOJIECe HAJIOT eJICKTPOHCKE MOIITEe
(BeOMeji), masby U Mpey3uMajy MOpPYyKe U TATOTEKe KOPUIINCHEM eleK-
TPOHCKE TOIITE U CEpBHCA 32 CHHXPOHY KOMYHHKAIHjy, YIO3HAjy ce
ca IpaBUIIMMAa eJICKTPOHCKE KOMYHHKAIHje (netigette); yno3Hajy ce ca
HAYMHOM (DYHKIMOHKCAmka, NMPaBUIIMMA IOHAIAka, TPEAHOCTHMA U
OIIACHOCTHMA COLMjaJHUX MpEKa; yNO3Hajy ce ca CepBHCHMA 3a Jie-
Jbeme aroTeka Ha MHTepHeTy n mojmom BeO-arunkanuje (Cloud com-
puting); 0TBOpPE HAJIOT U KOpUCTe BUPTyelHU TenedoH, (Hnp. Ckajm u
CI1.); pa3yMejy MOjMOBE ,,eJIEKTPOHCKA TPrOBHHA™ 1 ,,eJIEKTPOHCKO OaH-
KapcTBO”, Hayuye Kako (hyHKIMOHHUILE SJICKTPOHCKU MOIPIKAHO YUCHE.
[Ipu cBeMy OBOME HEOIXOJHO je MEePMaHEHTHO PAJUTH Ha Pa3BUjamy

CBECTU O BOKHOCTH IIOLITOBAbA IPABHUX M CTHYKUX HOPMH IPH KO-
pumrthewy MHTepHETA, KPUTHUKOM IIPHXBaTamby HHpOpMaIyja ca Beda,
MOIITOBAY ayTOPCKUX IpaBa rnpu Kopuihewy nHpopManuja ca Beda,
OILITOBAGY MPaBa MPHUBATHOCTH.

TIpenopyke 3a peanu3anmjy:

— MIPU peain3aluji 0OBe TeMe HHCHCTUPATH Ha TPABOIUCY U yIO-
Tpebu onrosapajyher jesuka Tacrarype;

— TI0JIa3Ha TayKa MpU YIIO3HaBamYy JIOKATHUX Mpexa Tpeda na Oy-
JIe KOHKPETHa HIKOJICKA Mpea Ha K0joj e MOTY HITyCTPOBATH HEHE ca-
CTaBHE KOMIIOHEHTE, TOMOJIOTHja, PECYPCH, KIIHjeHT-CepBep, UTI.;

— JIOKQJIHEe MPEe)Ke, HAKOH yIO3HaBakba, Tpeda CTABUTH Y KOHTEKCT
WuTepHeTa (Mpesxe CBUX MpeXka) M KOOIepaTHBHOT Kopuiihema pacmo-
JIOKMBHUX HH(POPMALIMOHUX Pecypca;

— Be)kOe KpcTapemwa (SHINI. surf) U MpeTpaxuBama Tpedasio ou na
cy y QyHKIMjH OBOT, ajlu M JAPYTUX MPEIMETa, Kako OU ce KOJI yUeHHKa
pa3Bujana HaBHuKa Kopuihema MHTepHeTa 32 MpHUKyIUbake HH(OopMa-
Mja 3a ToTpede COICTBEHOT 00pa30Bama;

— TIpey3uMarbe JaToTeka ca Beba BexOaTH Ha JaTtoTeKkaMa pa3sHuX
TUIOBA (TEKCT, CIMKA, BUJCO-KIIUI);

— y4eHUIIMa Tpeda 00jaCHUTH KaKo paje MpeTpaknBadKh CUCTe-
MH 1 0 4eMy Tpeba BOAUTH padyHa ja Ou ce ocTBapmiia e(hUKacHHja
nperpara;

— TpH peanu3aldju OBE TeMe MHCHCTHpaTH Ha MoryhHoctuma
3noynorpede MHTepHeTa a MoroToBo Ha 6e30€AHOCTH KOPUCHUKA, TI0Y-
3maHoCTH HH(OPMALIH]ja U CIIpeyaBamy 3J10yrnoTpede JIene;

— IpH MpeTpaxuBamy VIHTepHEeTa YUCHHKE YCMEPHTH Ka Tpake-
by 00pa3oBHUX BeO cajToBa M KOpuIIhemy CHCTEeMa 3a eJEKTPOHCKO
yUeHe;

— 1pu 00pajy eNEKTPOHCKOT TI0CI0Bakha JICMOHCTPHPATH Pasiiy-
4quTE BpCTe BeO 0Opasala Koju ce KOPHCTE 3a Mopy4ynBame U miahame
pobe nmytem MHTepHeTa, IOPYyYHBabE JOKYMEHATA. .

— [OKa3aTH paji ca TeKCTOM, pajl ca TabesiaMa 1 CKIIAIUIITCHE 110~
JlaTaka y HeKOM O]l cepBuca ,,y 00naky” (cloud computing), HOCTYITHUX
nyTeM BeOa;

— TIpU peanu3alrju cagpikaja Be3aHHUX 3a CIEKTPOHCKY IOILITY
00jaCHUTH yYCHHIIMA ,,ITyT” eIEKTPOHCKOT THCMA.

II paspen

Pajan nakmer raHupama HacTaBe Jaje ce OPHjEeHTAlMOHH TIPea-
Jor 6poja yacoBa 1o TemMama.

Pauynapcka rpaduxa (28)

Mynrumenuja (18)

Ipesenrauuje Ha uaTepuety (18)

PauynapctBo u apymrso (8).

IIpu peammzanmju reme PauyHapceka rpaduka o6jacHUTH pa3iu-
Ky M3Mel)y BEKTOPCKOT M PacTEPCKOT MPECTaBIbamba CIMKE, PEIHOCTH
M HEIOCTATKe jeAHOr W japyror HaynHa. O0jaCHHTH OCHOBHE THIIOBE
(dopmara ciuka M ykaszat Ha pasiuke Mehy mruMma. Yka3aTu Ha ocTo-
jame OMOIMOTEeKa TOTOBUX IPTEXKA U CIIHKA.

Ilpu yBOhjewy MOjMOBa pacTepcke W BEKTOPCKE rpaduke, Heka
YUYCHHUIIM Ha CBOJUM padyHapHMa MapajielIHO OTBOPE MpPO30pe Mporpa-
Ma 3a LpTame KOjU je Y cacTaBy ONEpPATUBHOT CHCTEMa M HIP. TEKCT-
nporecop, pehin uM a y 00a Hauprajy eamncy 1 MakCUMallHO 3yMUpa-
jy, HapTajy 3aTUM 000jeHH KBaJApaT IPEKo Jesia eIUIICe U IOKYyIIajy
Ja ra ,,ipemMecTe”, Ipy CBEeMy TOME 3aXTEBaTH OJ] HHX Jla U3BOJC 3a-
KJbYYKE y BE3M Ca KapakTEepUCTHKaMa je[JHe M Jpyre BpcTe rpaduke.
Hanpasuty napaneiny u3mel)y oBe jiBe Bpcte rpaduike y 0fHOCY Ha Ip-
TeXe BOJCHUM Oojama W Konake of mamupa. Kox HacTaBHE jeuHHIC
KOja ce oJHOCH Ha (opMaTe JaToTeKa MIyCTPOBATH KOHKPETHUM IPH-
Mepuma, ypaheHuMm of jenHe dororpaduje, 3yMUPATH CIUKE, TOPEAUTH
BEJIMYMHE aTOTEKa.

[punpeMuTy 3a Y4acoBe JUIUTAIHH (HOTO-arapar Wid MOGHIHH
TenedoH ca KaMepoM M Ha vacy mpaButd dororpaduje. Ha mperxon-
HOM Yacy JaTH YYCHHUIIMMa 33/aTak Ja aoHecy Qortorpaduje xoje he
Ha 9acy CKeHHpaTH. YUESHUIN MOTY Ha cBOjuM (oTorpadujama ia yBe-
»0aBajy TEXHHKE OCHOBHHUX KOpEKIrja u obpaze dortorpaduje: ykia-
Barmbe ,,[[PBEHUX 0UHjy”’, peTylmpame, (oTo-MOHTaXY, IPOMEHY pe30-
nmyndje u gpopmara cimke, a 3aTUM Harpase (oTo-andyM CBHX pajioBa.



IloceOHy makmby MOCBETHTH MPOjEKTOBaKY LpTEXa (MOaenu Ha
HUBOE, youaBamwy CHUMETpHje, oOjeKara Koju ce I00Hjajy MmoMepameM,
pOTaIHjoM, TpaHC(HOPMALjOM WM MOAN(PHKAINjOM APYTHX oOjekara
UT].), KA0 ¥ MPUIIPEMH 3a LpTame (M300p BEJUUMHE M OpHjeHTalHje
nanupa, MoCTaBJbalbe jeANHHIA Mepe, pa3Mepe, MOMONHUX JIHHUja U
Mpexe, IPUBIIAYCHa, YIIIOBA, UT/L.).

Kon nprama OCHOBHHX TpadMuKux enemMeHara (Iyxk, H3JI0MJIbe-
Ha JINHH]a, IPaBOyraOHUK, KBAJ(Pat, KPYT, €IUIICa) 00jaCHUTH IIPUHIINIT
Kkopuinhema ajlaTki M yKa3aTH Ha CIMYHOCTH ca KOMaHJaMma y pasi-
quTHM TporpamuMa. CIMYHO je U ca pajoM ca rpaduukuM elneMeHTH-
Ma U BUXOBUM O3Ha4aBambeM, OPHUCAEM, KOUPAbEM, IPYIUCAbEeM 1
pasiarameM, MPEeMEIITAbEM, POTHPABHEM, CHMETPUYHHUM TIPECIHKaBa-
M U OCTAJIMM MaHHUITyNalujama. YKka3ari Ha BKHOCT TOJIENe M0 HU-
BOMMa M OCHOBHE 0COOMHE HIBOA (BUIJBHBOCT, MOTyhHOCT IITaMIIama,
3aKJbyUYaBambe).

Kon tpancdopmarimja objexara 0OpaTUTH Maxkiby Ha Ta4HO Ofpe-
huBame BenmunHE, MPOMEHY BeTHYUHE (I10 jeJHOj WK 00e TUMEeH3Hje),
HpPOMEHY aTpulyTa JIMHHja U HBUXOBO CBEHTYaJIHO BE3UBAHEC 3a HHBO.
IToce6HO yka3aTy Ha pa3iyKy OTBOPEHE M 3aTBOpEHE JHMHHje 1 Moryh-
HOCT MOMyhaBama (00joM, Y30pKOM, UT/L.).

Vka3aTu Ha B)KHOCT POMEHE BEJTMUMHE ITPUKa3a CIMKE Ha eKpa-
Hy (yBehaBame 1 ymMamuBame LPTEKa), H HA PA3JIOre U HAYWHE OCBE-
kaBama Hprexka. Koa kopuihema TeKCTa yKa3aTi Ha pasiIM4nuTe BPCTe
TEKCTa y OBHM IPOrpaMUMa, 00jaCHUTH IHHXOBY HAaMEHY U MpHUKa3aTh
e(heKTe KOjU ce THME MOCTUKY.

KOJ:[ mTamIiamkba yKasaTu Ha pasjinyduTe MOFthOCTI/I mrTamMIiiamba
LpTeXa 1 IeTaJbHO 00jaCHUTH CaMo HajoCHOBHHje. 3a yBexxOaBare aa-
TH y4EHHUIIMMA KOHKPETaH 33/1aTak Ja HaLpTajy rpo 1IKoje, CBOT rpaja
WM CIIOPTCKOT JPYILITBA, HACIOBHY CTPaHy IIKOJCKOT Yacommca, pe-
KJIAMHH T1aHO U CJI.

O06pany reme MyJTUMenja 3aCHOBATH HA UCKYCTBUMA YUYCHHUKA,
pe3MMHUpaTH BUXOBA 3Haka, 3allaXatba U UCKYCTBA Y Pajy Cca 3BYKOM
U BUJeoM. HampaBuTH yrnopenHu mperiesi HeKOJIUKO Mporpama 3a pe-
HpoIyKIHjy 3ByKa. [Ipy yro3HaBamy ca OCHOBHMM (hopMaTHMa 3aruca
3ByKa, HaIIPaBUTH IMapaieny u3Melhy pactepcke U BEeKTOpCKe Tpaduke
ca jeJHe CTpaHe M CHUMJbEHOT U CHHTETHYKOI 3ByKa ca JIpyre CTpaHe.
JlaTu y4eHMIMMa NMPWIMKY Jla CHUME COIICTBEHH INIAC M PEHPOILYKYjy
ra. [ToBe3aru ca TeMOM HM3pajie IPE3EHTAlja Y IPBOM paspeay U Mo-
ryhHomrhy cHIMama Hapanuje y3 ciajaoe. HanpaButu ynopeaHu mpe-
IJIe HEKOJIMKO IpOorpaMa 3a pernpoayKIHjy BHIC0-3aIInca.

Pan ca Buaeo-3anncuMa 3aCHOBAaTH Ha BHAEO PaJOBHMa yUCHHKA
HANpaBJbEHUX Ha Yacy WM MPUIPEeMIbeHHX yHanpex (y Buay nomahnx
3ajaraka). [ToTpeOHo je 1a y4eHUIN CaBiIaiajy OCHOBHE TEXHHKE MOH-
Take BUJICO MaTepHjaja, 3ByKa, ehekara 1 HaTIHCA.

ITpu peanusaiuju Temarcke neanHe Ipe3enTanuje Ha HHTepHe-
Ty HOTPeOHO je yNMO3HAaTH YYEHHKE TOTOBHM BeO pelIemHMa KOjH ce
GecriaTHO MOry HahM Ha HHTEPHETY, IPey3eTH U KOPUCTUTH y JINYHE U
KOMEpLjaiHe CBpXe, a 00jeantbeHn cy 1moj HazuBoM CMS; ocHOBHUM
omkama u npexHoctuma CMS moprana. Hammacutn maBHe ocoou-
He CMS mnoprana: nakoha u jemHOCTaBHOCT ypehuBama re HHje 1o-
TpeOHO BEINKO MO3HABakhe BEO-TEXHOIOTH]ja, H3ITIE OpTaja Ce Mema
KopuinhemeM TeMa Koje ce BPJIO YeCTO a)XypHpajy Tako Ja aIMUHHU-
CTpaTop MMa BeJIMKy MoryhHocT u30opa. YIo3HaTH y4eHHKe ca JlaHac
Hajnonynapaujum CMS pemersuma: WordPress, Joomla, Weebly u Go-
ogle Sites.

[Ipenopyxke 3a peannzanujy:

— IIPU pealn3alyuju OBe TEeMaTCcKe LEeJUHE MoAcTahy yueHuke jaa
IpUMeHEe CTeUeHa 3Hama U3 paja ca mporpammma 3a o0paay TeKCTa u
nporpamMumMa 3a 00pajy cinKa M ja Tako MPUIIpEMe cajipikaj 3a Kpeupa-
€ M aJIMHHCUTPUpAmE BeO-1I0pTala;

— moxactahu ydeHHKe na omabpaHe TeMe MPE3eHTY]y y OOIuKy
BeO-moprana (6iora...), mpu Oupamy cajapikaja HHCHCTHPATH Ha KpH-
THUYKOM TIPHUCTYIy HH(MOPMALKjaMa U HETOBabY €CTETHKE.

VY okBupy Teme PauyHapcTBO M IPYIUTBO CKPEHYTH HaXIbY yde-
HUIIIMa Ha JAPYIITBEHE MPOMEHE Koje je m3a3Baja MH(opMannoHa pe-
BOJIyIMja ¥ Ha MO3UTHBHE poMeHe koje ¢y KT noHene y cBe cermeH-
Te JbYJICKOT )KUBOTA.

‘Vka3aTu Ha JIeTIo IoHalake Ha HHTepHETY (netiquette), MpaBUIIHO
NHCake U M3paKaBamke M MPaBHJIa JCMOr MOHAIIakha Y KOMYHHKAIHjH,

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

Pa3BUTH KOJ yHEHHKA CBECT M O ONACHOCTHMA M HEOIXOAHUM Me-
pama 3aIuTHUTe 3[paBiba O] IPETepaHe U HEIpPaBUIIHE yrnoTpede pady-
Hapa Kao U 0 NUTambKUMa 0e30eIHOCTU M MPUBATHOCTH HPHINKOM YIIO-
Tpebe ypehaja, HapouuTo y JaHac HEM30€KHOM MPEKHOM OKPYKEHY.

IloceOHy maxxmy 0OpaTHTH Ha MPOOIEMATHKY MOIITOBAHA MPAaB-
HHMX M CTHYKHX HOPMH IpHU Kopuiuhewy MHTepHeTa, KPUTHYKOM IIPH-
XBaTamby HHpOpManuja ca Beba, Ha MPOOIEMATHKy AyTOPCKUX ITpaBa
U eTMYKUX HOPMH HpH Kopuiuhiewy TyhuX 3BYy4HHMX M BUJEO 3aIuca,
Kao U Ha MOILITOBAKE MPaBa Ha MPUBATHOCT 0c00a Koje cy Omiie akTepu
CHIUMJbCHHX MaTrepHjajia U Tpakeme HIXOBUX J03BOJA 3a 00jaBIbIBa-
we. [IpouCKyTOBaTH BayKHA MHUTamba 0e30€HOCTH M MPUBATHOCTH Ha
HHTEPHETY y KOHTEKCTY yIoTpede APyLITBEHUX MPEKa.

Takohe, y OKBHpY OBe TeMaTcKe LEIUHE ITOTPEOHO je ca YICHHUIIH-
Ma OTBOPUTH AMCKYCHjy O T3B. TAMETHUM I'PaJOBUMa, TAYHH]E O COPT-
BEPCKUM CHCTEeMHMa KOjH Ha TIAMETaH Ha4HMH yNPaBJbajy HHPPACTPYK-
TypoM y TpanoBuma. OGjacCHUTH YIOTY, 3Ha4aj U APYLITBEHH YTHIAj
OBHX CO(PTBEPCKUX CHCTEMA Yy CalalllbOCTH U OyayhHOCTH.

111 pa3pen

Pajin nakmer rmiaHupama HacTaBe Jaje ce OPHjeHTAlMOHH TIPea-
JIoT Opoja Jyacosa 1o TeMama.

IIpumena padyHnapa y Mmaremarunu (34)

IIpumena pauyHnapa y pasHum obnactuma (12)

Pauynapcka rpaduka — HanpenHuju Kypc (24).

VY okBupy teme IIpumMeHa pauyHapa y MaTeMaTH4YKHM H3pady-
HaBambHMa IIPUMEHOM OroBapajyhux mporpaMcKux okpyxema (Ma-
tlab, Mathematica, Octave, Scilab u ci.) U3BPIIUTH OCHOBHA Marema-
THYKa W3padyHaBama, MOJEIOBAKE U CUMYJIALMje, aHAIN3y U 00paLy
nojiataka, rpaMuKo NpUKa3MBame pe3yirara ¥ pas3Boj alropurama.
Vro3HaTH y4eHHKe ca THUIIOBHMA II0J[aTaKka, KOHCTaHTaMa U MPOMEH-
JbUBHMMa, AapPUTMETUYKUM M JIOTHYKHM OIlepaTopuMa, Hapendama u
(yHKIMjaMa, alNrOpUTMHMa 3a paJ] ca HU30BHMa, JIMCTaMa M MaTpHIia-
Ma. OOjaCHUTH OCHOBHE €JIeMEHTE HyMepHiKe MaTeMaTHKe, aHallh3y
TpeIIKe, HHTEPIONAIN]Y U ampOKCUMANHNjy GYHKIHja, HyMEPUYKO pe-
HmIaBame jeqHaunHa u Metone Monrte Kapo, xao u rpaduukn mpukas
KOHTHHYaJHE W JUCKpeTHE (QyHKIMje ToMohy IBOIAUMEH3HOHAIHOT 1
TPOJMMEH3NOHAIHOT Tpadyka. Pa3MOTpUTH OCHOBHE KOMOWHATOpHE 1
rpadoBcke npodieMe, kao ¥ MOTYNHOCTH 3a BbUXOBO PEIIaBakbe.

V okBupy Temarcke uenuHe IpuMeHa padyyHapa y pasHUM
o0JIacTHMA YIIO3HATH y4YEHUKE ca Ofa0paHMM TeMmama W3 BeIITaukKe
WHTEIUTeHINje ¥ MAIIMHCKOT y4ema (HeypoHCKe Mpexe, (asu Joru-
Ka, TeHEeTCKH allfOpUTaM U CJl.), aHalik3e rojaraka (eng. data mining),
kpunrorpaduje (anroputmu y Kpunrorpaduju), OHOMEITUINHCKE HH-
(hopmatrke (00paja moxaraka y OMOIOTHjH U MEIUIMHN) U KPUTHIHUX
MHQPACTPYKTypHUX CHUCTeMa (IIAaMETHO YIpaBJbambe HHPPACTPYKTY-
pom). OBa Temarcka IeiarHa Tpeda 1a Oyie NperiefHor Karakrepa, a
ICH TIABHU IWJb je Ja KOJ Y4EHHKa CTBOPH CBECT O BEOMa LIMPOKO]
yIoTpedu padyHapCcTBa y CBETY Y KOME )KUBHMO.

Bemrrauka ﬂHTeJ]HFeH[II/Ija U MAIINHCKO yYeme

O0jacHHUTH TI0jaM BEIITA4YKE WHTCIUICHIM]C U HABECTH YCIICIIHE
MpUMepe CaBPEMEHHUX CHUCTEMa BELITAUYKe MHTCIUTCHIHUje. YTO3HATH
YYCHHKE ca MOJMOM HEYPOHCKa MpEXka, MOJCINMa HEYPOHCKUX Mpe-
ka, MoryhHocTiMa npuMene. Jlati nperiien HeypoHCKHUX Mpeka rmpeMa
Ha4MHY [0BE3MBakba, y OJHOCY Ha IIpaBall IIpeHoca 1 00pay rojaraka
M Y 3aBUCHOCTH O]l HAYMHA YYCHha (Ca HaAIICAaHUM U HCHAATICIaHUM
yuemeM). O0jaCHUTH HAuUMH Pajia HEYPOHCKE MPEKe, CII0jeBe MpPEkKe U
MOCTYIAK YYCHa. YIO3HATH YUCHUKE ca (III030(CKUM U CTUUKUM ITH-
TamkMa BE3aHNUM 3a [O0CTOjarh¢ BEIITAYKEe HHTCIIUTCHIIH]C.

OO0jacHUTH I10jaM MEKOT' padyHapcTBa, YeMy CIIy>KH (a3u JIOTHKa
u npuHImne ¢asu jgoruke. HaBecTu mpeaHOCTH HEHOT KopHIIhema y
HEYPOHCKHM Mpekama, Kao M OOJacTH TIe CC MOXKEe KOPUCTUTH (a3u
JIOTHKA.



Yno3Hatu y4eHHKe ca MpoMeHama Koje je JOHela MpUMeHa Ma-
IIMHCKOT yd4emwa (pelaBame KIacHpUKalMOHUX MpollieMa, aHalu3a
rojiataka y peajqHoM BpeMeHy U npezaBubame Oyayhux tpenmosa). Ha-
BECTH OCHOBHE TEXHHKE MAIIMHCKOI yuewa (cTabnia oflydnBama, Be-
[ITauKe HEYPOHCKE MPEKe).

Data mining

OOGjacHUTH OCHOBHY CBpXY aHAJIM3€ I10/1aTaKa Kao MPOHAJIAKCHE
CKpUBEHHNX opHOoca Mely mopmanmma, noBehame HUXOBE YHOTpPeOIbH-
BOCTH ¥ TpaHC(opMaIHjy y KOpHcHO 3Hame. O0jacCHUTH yKpaTKo Koje
cBe obmactu Data Mining o0yxBaTa, Ka0 U KOpake Koje TMoIpasyMeBa
(cakyrsbame mnojaraka, (QuUITpUpame MoJaTaka W TpaHchopmalmja,
Kpeupame 1 n300p Moziela, POLeHa KBAJIUTETa MOJIENIA, KPEUPamke 13-
BEIITaja, OLCHUBALE MOJIeNa, niieMeHTanyja data mining Moxena y
aTUTIKAIIN]Y, YIPaBJhakhe MOJEIIOM).

Kpunrorpaduja u 3amrura nogaraka

Hatu nepuuunujy kpuntorpaduje, moaeay Ha CHMETPHUYHE U
acHMeTpUYHe KpHIITorpadcke CUCTEMe U JIeJI0BEe CaBPEMEHUX KPHUIITO-
rpadckux cucrema. OGjacHUTH IpUMEHY TeopHje OpojeBa y KpHUIITO-
rpaduju ¥ HAjTIO3HATHje KPUITOrpadcke CUCTEME ca JaBHUM KJbYYEM.

Buomeguunncka nHpopmMaruka

WudopMaTHBHO y4EeHHKE YIIO3HATH Ca TUIIOBMMA Mojena HH(Op-
MaIMOHMX IPoLeca y MEJUIMHN U ca CTPYKTYPOM aIuTHKaIHja Koje ce
KOPHCTE y MEIHILMHH Y 3aBUCHOCTH OJ1 y/ella YOBEeKa y KopaluMa Ko-
ju ce mozpasymeBajy. [lati mperies 0CHOBHUX (DYHKIIH]ja 3PaBCTBEHOT
nH(pOpPMaIMOHOT CHCTEMA.

IMameTHn rpaaoBu

Vro3HatH yueHHKe HHOOPMATHBHO Ca MCjOM MAMETHHX I'PaioBa
U LIMJbEM OYyBama KUBOTHE CPEANHE KPO3 HCTOBPEMEHH TEXHOJIOLIKA
W JpYIITBEHU Hampenak rpahana jemHor Taksor rpaga. Onx ydeHuka
TPAXUTH Aa y Tpylama, THMCKHU Je(UHHIITY 00IacTH Ha Kojuma o1 Ta-
KaB je/laH Hampeak Tpebaio O4eKnBaTH U J1a pa3pajie Kopake HHTeTrpH-
cama U (opMHUparba 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 O
GecruiaTHUX BEp3Uja OBHX Mporpama.

CBe CTOJpHE JATOTEKE YBO3UTH Kao KOMIO3HUIH]je (Y BUIIE CII0je-
Ba) 1a Ou ce ciojeBn Memanu 3acebHo. [Ipu Tome ypaautu u npumep
YBOXKEH-a CJIOjEBUTE JaToTeKe y oONUKy jexHe ciuke. Kypc 3amoderu
JEIHOCTaBHUM ITPOJEKTOM Y BHJY jeJHE KOMIIO3HUIIHje KOja CE 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 n3zomrpasama nBmua oojexa-
ta (Color Emboss), xopekiujy 60je (Exposure), cBojctBo Transform.
OO6jacHUTH IPEKOMIIOHOBAILE CIIOjeBa NPH MIPedaBamky Y APYTY KOM-
MO3WIIUjY U CBOjCTBO 32 JO/IaBamke MPOBUAHOCTH ciojy (Opacity), Kao
1 MOCTaBJbabE CJI0jeBa y CTaTyC POAUTEIHCKOT U MozipeljeHor cioja.

OO0jacHUTH jeJHOCTABHY aHUMAILMjy TEKCTa, YPaJUTH MO3UIINO-
HHUpPabe TEKCTAa U NPUMEHHTH e()eKTEe M3 TOTOBE MOCTABKE aHUMALH]je
Ha TeKCT. IIpu aHMMMpamy TeKCTa ypaauTH aHUMallijy pa3MaKka H3Me-
Dy 3HaKoBa U mojenIaBamke NPOBUAHOCTH 3HAKOBA. YHOTpeOOM aHHMA-
TOpa TEKCTa aHUMHUPATH Y BPEMEHY CBOjCTBA MOjEJMHAYHNX 3HAKOBA Y
TEKCTYaJTHOM CJIO]Y.

Vpagutu mpuMepe ca LPTakbeM pa3IMdUTHX OOJIHKA: IMPaBoOy-
raoHuk (Rectangle), 3a005beHN TpaBOyraoHuk (Rounded Rectangle),
enurnca (Ellipse), maoroyrao (Polygon) u 3Be3na (Star). Ypaautu npu-
MeHy TpajJujeHTHe momyHe ca obmuiuMa. ITomohy amarke Polygon
HanpaBUTH U JApyre OOJNHKE KOjU HE Clajajy y OCHOBHE, IPUMEHHUTH
ethexre yBujama (Twist), moHaBJbamba oOnuka (Repeater) U poTupama
obnuka (Rotation).

[TokaszaTu paj ca Mackama ca W3aOpaHUM KOHKPETHHM CIIOjEM.
[IpencraBuTtH cirydajeBe kaja ca ajgaTKOM 3a IpTame Macka IpTa Kao
[POM3BOJbHA IIyTama M HpUMEp Kaja ce Macka oipehyje ajgaTkoM 3a
obmuke. YpaauTtu npumep noaaBama cioja 3D cera.

IpencTaBuTH ajaTke 3a JA0aBatbe IPUPOHOT KpeTama y pacTep-
CKe CIIMKE U BEeKTOPCKy rpaduky (amatke Puppet). Kopucturu anare 3a
neduHucame Tauke 1eGOpPMHCAHOCTH, 32 O3HAYABAME JICJIOBA CIIUKE
KOje Cy y NMpBOM IUIaHy KOJ IpeKJanama 00JacTH U anare Koje CIykKe
3a ,,3aMp3aBame’’ HEKUX JIeJI0Ba CIUKE. Y OBOM ey HAealaH IpuMep
3a BeXOY je CriTyeTa YoBeKa KOjH ce OKJIM3HE, MajHe win kpehe mo on-
pehenoj moamosu.

OO0jacHUTH TIOCTYIIaK 3a YKJIamame, yonaxasame 00ja y BHICO
Mareprjanuma Je(UHHCAmEM IMPOBUIHOCTH ofapeheHoj BpemrHOCTH
00je, ka0 1 KOopHIIhemeM alaTKU 3a YKIAmamke I0jaBe ,,lIPEITHBAbha
cBeTIoCcTH . YpasuT poTepuBame Oananca 0oja, 3aMeHy M0O3aJUHE U
yKIamambe oapeleHor orcera 6oja.

JlonaBamem Tpehe oce 0qabpaHOM CI10jy MOKa3aTu CBOjCTBA Kapak-
TepuctidHa 3a 3D ciojeBe. O6jacHNTH YIIOTY ciI0ja KOj! CITyKH 32 IVIefia-
we 3D cioja, kamepe. Ypaautu npumepe 3D monena kmure u 3D Tekcra,
poranujy objekra, 1o1aBame oxpasza oonuimma. [TocedHO objacHUTH 10-
JlaBarbe CBETIA, YPAIUTH TIPUMEpPE ca YeTUPH BPCTE JOAATOT CBETIIA [T~
paJienHo, CHOII, akieHTyjyhe n aMOujeHTanHO. AHIMHUpPATH CBETIIO Jia ce
nojaeJbyje y pasnmmuuto Bpeme. Ha crojeBuma ncrpobaru edexre TpaH-
3unmje, 3aMyheHoCTH OKpeTa ¥ BPeMEHCKO MOJICIIABAE CII0jeBa.

Kop cBake TeMe 00jaCHUTH JI0J1aBakbe 3BYYHUX M BHJEO AATOTEKA
Ha MOYETKY, OJICEL[amhe PaJHOT MOApYyYja, 3aBIIHY (asy obpaae KomIo-
3MIMje U IPUMeHy e(eKTa 3a CTHIH30Bame usriena sunea (Cartoon)
u edexra Brainstorm. Iloka3aTu M3BOXKEHE KOMIIO3HLM]E Y KEJHCHH
(hopmat, n3BOKEHE y Apyre rpaguuke mporpame u'y ¢popmar 3a BeO.

[NPOTPAMUPAILE

umb u 3apanm

Iusb HactaBHOT npeamera [IporpaMuparme je pa3Boj alropuTam-
CKOT IIPUCTYIIA PellaBamby MpodiieMa KoJl yUeHHUKa, OBJIaJaBabe TeXHHU-
KaMa HporpaMHpama ¥ CTHLAaKka 3Hakba O CABPEMEHHM IIPOrPaMCKHM
jesuuma.

3anaum Hactase npeameTa [IporpamMupae Cy 1a YUCHHIH:

— CTEKHY OCHOBHA 3Hama 0 YHYTPAIIKk0j OpPraHU3allrju padyHapa
U Ha4MHY M3BpIIaBamba Mporpama;

— OBJ4/1ajy CBUM OCHOBHHMM, aJl1 M HEKUM HAIpPEIHUjUM KOHLETI-
THMa TIPOrpaMHparba;

— YIO3Hajy ce ca pasINYUTHUM IPHCTYIINMA pellaBamy Ipodiema
HPOTrPaMUPAHEM;

— yHampeze cBoje crnocoOHOCTH 3a 0p30, epUKacHO U parroHa-
HO TPOHANIAKEHE, CKIAMUIITCHE U IPEHONICHhe HH(POpMalnja KOpH-
mhemeM padyHapa, Kao U Jia CTEKHY CBECT O ITOTPeOU 32 KPUTHYKUM
HPHUCTYIIOM H TTOTPeOH 3a MaXK/bUBUM aHAIM3UpameM HHpopMaryja;

— jadajy cnocoOHOCT 3a MPEHU3HO U KOHIIM3HO Ae(pUHUCAE TTPO-
Onema;

— OBJIQJIAjy IIMPOKUM JHMjaria30HOM OCHOBHHX pavdyHapCKHX aj-
rOpUTaMa;

— pasyMejy U IpHMEYjy NPUHLHUIE KPEeHpamba MOAYJIAPHUX U
J00pO CTPYKTYyHpaHHX Iporpama;

— caBllaJiajy TEXHUKY Kpenpamba alikayja ca rpauakuM KopH-
CHHYKHUM MHTEP(]EjCOM M OCHOBHE NMPUHIIUIE HUXOBOT (PyHKIMOHHUCA-
wa (mporpamu Bohenu norahajuma);

— YIO3HAjy Ce ca TEOPUjOM HM3PauyHJBHBOCTH, MOjMOM CIIOJKE-
HOCTH aJIrOpUTamMa M HalpeIHUM aJTOPUTMUMA KOJU pellaBajy TEIIKe
mnpobieme;

— OBJIaJajy MPAaBUIHUM KPEHPambEM, aHATN30M U TpaHc(opMmanu-
jOM POMEHJBHBHX JCKJIAPHCAHHUX KO CIOKEHH THUIIOBH MoJaTaka (Hu-
30BH, CTPYKTYpE, JIUCTE, cTalIa).

I pa3pen
(142 yaca nenespHO, 108 yacosa rogummse + 30 yacosa
HacTraBe y OJIOKyY)

CAJIPXKAJU TIPOI'PAMA

1. [lojam U mpuMepH ajiropurama

— Ilojam u mpuMepu anropurama.
— Hauunwu onmca anropurama.
— broxoBcko mporpamupae.



2. OCHOBHH KOHIENITH NPOrPAMCKHX je3MKa U OKPYKemha
3a pa3Boj porpama

— AJaTKe U HHTErpHcaHa OKpY)KeHa 3a Pa3Boj nporpama.

— OCHOBHH €JIEMEHTH CHHTAKCEe U CEMAaHTHKE TIPOLETYPATHHX je3H-
Ka (IIpOMEHJbHBE, KOHCTAHTE, TUTIOBH, U3pa3H, Hapeaoe, HOTHPOrPaMH).

— Hurepdejc nporpama (KJIN u I'KN).

3. OCHOBHM AJITOPUTMHM JIMHHjCKe M pa3rpaHare CTPYKType

— MmmnemenTanuja gpopmyina.

— leno6pojHa apuTmMeTHKa.

— JeTHOCTaBHO IpaHabE M JIOTHYKH M3Pa3H.

— CnoxeHo (yraexheHo, Xujepapxujcko) rpaHarmbe.

4. OCHOBHH AJITOPUTMH HUKJIMYKe CTPYKType

— Jluneapna obpaja cepuja nojaraka (yuyutaBambe, UCIHC, CTaTH-
ctuke (0poj, 30up, MPOU3BOA, MUHUMYM, MAKCUMYM, ...), QHITpHpame,
IpecvKaBabe, nperpara.

— Yruexhene nerspe.

5. leTa/bHU NperJie]] OCHOBHUX THIIOBA NMOAaTaKa (MPOMeH/bUBHX,
KOHCTaHTH, OIlepaTopa U u3pasa)

— BpojeBHn THIOBH (CKyn BpEIHOCTH, KOHCTaHTE, ONEPaToOpH,
OubmMoTeuKe (PyHKIH)E).

— KonBep3uje Tumnosa (MMIUTMINTHA, SKCIUTUIIUTHA).

— Kapakrepcku Tun (KOHCTaHTe, OMepaTopu, OnbInoTeuke QpyHK-
nuje).

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

— JenHOAMMEH3MOHN HH30BH (aloKalyja MEMOpHje, WHICKCHU
MIPUCTYTI €IEMEHTUMA, IPeHOC n3Mel)y moTmporpama).

— Hucke kapakrepa (CTpUHIOBH).

— IlomymaBame 1 aHanM3a capkaja HU30Ba.

— Tpancdopmanuje Hu3oBa (yMeTame U n3balmBame elieMeHara,
(untpupame, COpTUpPaALE).

— HusoBu kao penpeseHranyja NoJIMHOMA U BEJIMKHX Opojesa.

— Hu30BM Kao penpeseHTarmja BeKTopa.

IT paspen
(142 gaca menerpHO, 108 yacoBa rogumme + 30 yacoBa
HacTase y OJIOKY)

CAJIPXKAJU ITPOI'PAMA

1. BumenumMeH3M0HHU HU30BU, MATPULIC U OCHOBHHU AJITOPUTMH
3a paja ca ibuMa

— BumennMeH3n0HN HU30BU (MaTpHIIE).

— AHanm3a cajipkaja MaTpHIa.

— Tpancdopmanuje Marpuma.

— Marpuue ka0 MaTeMaTHIK1 00jeKTH.
2. KopucHnyku gepMHICAHH THIOBH

— HaOpojuBu THIIOBH, MHTEPBAIHU, CKYIIOBHU THIIOBH.
— CTpYKTYpHHU TUIIOBH, YHU]CKHU THUIIOBH.
— HusoBu n Marpune crpykrypa.

3. Yna3 u u3nas nporpama

— Jlatoreke (TekcTyanHe, OUHApHE).
— AprymMeHTH KOMaH/IHE JIHHH]E.

4. AHa;IM3a aJIropuTamMa

— AHain3a KOpeKTHOCTH.
— AHann3a IPOCTOPHE U BPEMEHCKE CIIOKEHOCTH.

5. Omnuure TexHHMKe KOHCTPYKLHje A1r0puTama

— Pexpysuja.
— Ilperpara ca moBpaTkoMm.

— Anroputmu Tpy0e cue.

— I'pamM3uBH anropuT™Mu.

— JInHaMU4KO MPOrpaMupame.
— Ilonenu ma Brnanaj.

6. lnHaMH4Ke CTPYKTYpe NMOAATAKA U ANCTPAKTHH THIOBH
nojiaTaka

— Iloka3uBauu 1 JMHAMHUYKA aJOKaI[ja MEMOPH]e.

— CrpykType noaaraka (CTaTU4KM M AWHAMUYKM HM3, JIUCTA, Ap-
BO, Xel-tabena, rpad).

— AINCTpaKkTHH THIIOBH TIoflaTaka (CTEK, pel, pel ca MpHOpHUTe-
TOM, CKYII, DEYHHUK, TUCJYHKTHU CKYTIOBH).

111 pa3zpen
(2 yaca HenesbHO, 70 yacoBa roauiime + 30 yacoBa HactaBe y OJIOKY)

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

— Iojam u penpesenranuja rpadosa.

— Obunazak rpada (y 1yOuHY M Y HIHPHHY).

— Tormonomnixko copTupame.

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

— Munumainso pasanusmsyhe 1pBo.

2. Aaroputmu Tekcera (10 yacosa)

— [Iponanaxeme noxHucke (rpyoom cuinom, Kayr-Mopuc-IIparo-
BuM win bojep-MypoBHM anropuTMom).

— Perynapuu u3pasu v npumMeHa.

— KoHTekcTHO-cnoOoHe TpamaTWKe 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 Eykinios airopuram U npuMeHe.
— TeCTOBH IIPUMAITHOCTH.
— PacraBspame Opoja Ha IPOCTE YMHUOIIE M IPHMEHE.

5. Anroputmu HaJ 6uToBHMa (4 yaca)

6. ITperyien oxadpaHuX CTPYKTYpa NOAATAKA U AJITOpUTAMA
(16 gacosa).

HAYHUH OCTBAPUBAIbA ITPOT'PAMA
I paspen

Pangu naxmer mianupama HacTaBe Jaje c€ OPUjCHTAMOHU MPE-
Jor Opoja yacoBa 1o TemMama.

[Tojam 1 npumepu anroputama (20 yacosa)

OCHOBHH KOHIIETITH MPOTPAMCKUX je3HMKa U OKPYXKema 3a pa3Boj
nporpama (10 gacosa)

OCHOBHH JITOPUTMHU JIMHHjCKE U pasrpaHare ctpykrype (20 qacosa)

OCHOBHH QJITOPUTMH IUKIHYKe CTPYKTYpe (30 yacosa)

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

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

Tpenpulena cy Tpu JBOYACOBHA MHMCMCHA 3aJaTKa ca jefHOYa-
COBHHUM HCTIpaBKkama (9 gacosa).

VY oxBupy HactaBHe TeMe [lojam U mpumepn ajropurama ymo-
3HATH YYCHHKE ca He(hOPMAIHUM IOjMOM TPOLETYPATHOT ArOPUTMA
(HM3a KOpaka YHMjUM ce€ JOCIEIHHM CHpOBOhemeM peliaBa HEKU MPo-
Gnem). McrakHyTH 3HA4aj alropuTMH3aLHUje M aIrOPUTAMCKOr HauM-
Ha pa3sMHUIJbaba y CaBPEMEHOM CBETYy. YUEHHIMMa MpUKa3aTH pa3He



Ha4yMHE 3a OIMCHBAE aJrOpuTamMa (TIceyloKoa, aujarpame Toka, MIT
Scratch/Blockly nujarpame, mporpamcku jesuk). IloByhm mapanerne,
UCTE jeHOCTaBHE aJTOPUTME ONHCATH HA pa3He HaYMHE U CKPEHYTH
NaXby Ha Pa3iIMYUT HUBO JIETaJbHOCTH KOjH pa3sHU (HOpMalM3MH 3axX-
TeBajy (00jaCHUTH KOjU Cy TO JeTa/bu KOjH Pa3iHKyjy ICEYAOKO OJ
KOZIa Y IPaBOM IPOTPaMCKOM je3HKy). [lojam anropurama npuOIMKuTH
ydeHunuMa Kpo3 mTo Behu Opoj mpumepa M3 CBaKOIHEBHOT KHBOTA,
Ipe CBera ajropurama MO3HAaTHM yYSHHIUMa U3 MaTeMaruke, (H3u-
Ke ¥ xemuje. MHCHCTHpaTH fa y4eHWIM NPBO KOPaK-NO-KOpaK CIIpo-
BOJIC YHAIIpe]| 3a7aTe ajfOPUTME M TeK HAKOH TOTa OJ HHX TPAKUTH
Jia TIOCTENEHO CaMU TMOYHY Jia OMKCYjy Y MOYETKYy BeOMa jeHOCTaB-
He anroputMe. Beh nmpuiMkoM npBux ajaropuTaMa HCTaKHYTH OCHOBHE
KOHIICTITE aJIrOPUTMA: TIPOMEHJBUBE, JI0/IeNTy, Hapen0e, CEKBEHIIN]aTHO
U3BpIIABabEC HAPEAOH, IPaHAIbe U IETIhE.

VY oxBHpY OBe TeMe yYeHHUKE YIO3HATH MU ca HEKHM OKPYKEHEM
3a y4ewme NpOorpaMupara 3aCHOBAHOM Ha BH3YEIHOM (OJIOKOBCKOM)
nporpaMckoM je3uky (Scratch, code.org, Alice, Greenfoot, Karel, Logo,
...). Y OKBHpY TakBOI' OKpYXKCHa Ca y4CHUIIUMA peain30BaTu oapehen
Opoj elleMeHTapHHX alropuTama, MocTeneHo nosehaBajyhm mUX0BY
KOMIUIEKCHOCT, aJI¥ 33/1pKaBajyhin ce Ha alNropuTMHMa KOjH Ce Y 1aToM
OKpYXKeHby MOTY jeJIHOCTaBHO MMIUIEMEHTHpaTH (Ha mpumep, Scratch
He mozpkaBa MOTyhHOCT neduHKCambe KIAaCHYHUX (YHKIHja U Tpeba-
70 61 M30eraBaTu aurOPUTME KOJH CYy TAKBH Ja C€ HCTH OJOKOBHU KOIIH-
pajy u3Mehy pasHHX JIMKOBA, IITO jé BEOMa JIOII CTHII IIPOTrpaMHpama U
MO’KEe UMaTH JIOII YTHI[A] Ha KACHHje N3ydaBame MPOorpaMupama).

VBecTH ¥ 10jaM aIropuTaMcKe JISKOMITO3HILIM]e Kao MOoelie KpyIl-
HHjer Kopaka Ha CUTHH]je U jeJHOCTABHHUje MOTKOPAKe.

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

VII03HaTH YYeHUKE ca MPOLECOM KpeHpama KOH30JIHHX arlfKa-
[{ja (aruKanyja ca KOMaHIHO-JIMHHAjCKUM uHTepdejcom, KIIN), yun-
TaBambEeM I10jeINHAYHUX OpOojeBa ca yia3a U NCIINCOM TeKCTa H OpojeBa
Ha M371a3.

VBecTH nojaM THIIOBA MPOMEHJBHBHX U BUXOBE JEKIapaliyje, 3a-
npxaBajyhu ce camo Ha JBa OCHOBHA TUIA (LIET0OPOjHOM THITY, HOIMYT
int 1j. Integer u peaxrom Ty double Tj. Real). YBectn mojam uspa-
32 U OCHOBHE apUTMETHUKE oreparope (MHOXEHe, cabupame U Oxy-
3UMame U PealHo JIeJbehhe, 0K ce LeI00pOjHO Jebeme 300r CBOjUX
crennpUIHOCTH MOXKE OJIOKHTH 32 KacHHje). YBECTH MojaM Hapeaode
M KPO3 BEOMa jeJIHOCTaBHE MPOrpamMe JICMOHCTPHPATH OCHOBHE Hape-
Oe (momemny, TpaHame, OCHOBHE eTJbe). [1ojaM metsbe, Kao HajTEXHU Of
MOMEHYTHX YBECTH Ha BEOMa jeJIHOCTABHHM IpHMepuMa (Ha mpuMmep,
UCIIICUBAIbE OZIpel)eHOT TEeKCTa BHIIIE ITyTa MJIH HCIIHCHBAE CBUX OpO-
jeBa oz 1 10 n) 1 BEroBy pa3paay OCTABUTH 32 KaCHHUje.

VBectr nojam notnporpama (QyHKIMje, mpoLeaype) U OmucaTu
HUX0BO KopHihiemhe Ka0 OCHOBHE TEXHHUKE 32 AJITOPUTAMCKY JAEKOMIIO-
3HLH]jY, 100Hjake PasyMJbUBHUjHX MPOrpaMa 1 N30eraBame MOHABIbAbA
TporpaMcKor koza. Jlati mpuMepe QyHKIHja ca mapaMeTpuMa, oBpat-
HOM BpeHomNy U BUIIECTPYKUM ITOBPATHUM BPEAHOCTHMA (pealin3o-
BaHUX MPEKO M3JIa3HUX [apamMeTapa).

VY cnyyajy na ce HACTaBHUK OJUTYyYH 32 KPEUpamke ariuKalija ca
rpa¢pmukuM kopucHuIknM uHTepdejcom (I'KH) ox camor moverka, mo-
TpebOHO je yueHHuIMMa onucary a3y au3ajHa uarepdejca u dasy mpo-
rpamupama aruimKaluje, yBeCTH MoTpeOHe MOjMOBE 00jEKTHO OpHjeH-
THCAHOT Iporpamupama (y HajMamoj MepH, 0e3 Mpuye 0 HalpeIHUM
konuentiuma OOII kakBu cy HacnehuBame n momumopduzam, a Koju
3aIpaBo HUCY NOTPEOHH Ja OM ce KOPUCTHIIM TOTOBU 00jeKTHH OTped-
HU 3a Kpeupame uHTpedjca), yBecTu mojam norahaja W peaxnmje Ha
norahaje u HaBecTH M ommcarH Hajuemhe xopumthene kontpone. Cee
BpeMe MHCHCTUPATH Ha jaCHO]j Cerlapaniji OCHOBHE (D)YHKIIMOHAIHOCTH
nporpaMa u QyHKIHOHANHOCTH HHTepdejca. Llenrpanne Teme Hacra-
Be TIporpamupama Tpeda aa Oyny KOHLENTH KOjH Cy 3ajeJHUYKH 32 CBE
HMIIEpaTUBHE MPOTPaMCKe je3uKe U crora Ou Tpebano n3beraBaTH MH-
CHCTHpame Ha CIeNU(YUIHOCTIMA OMOIHOTEeKe je3UKa HaMemheHe Kpe-
upamy KU (Hema norpebe KOPUCTUTH CyBHILE HAIPEIHE KOHTPOJIS,
BHXO0Ba creluduyHa CBOjcTBa, HUTH crienuduune norahaje).

Temy kpeupama ammkanuja ca 'KW moryhe je o0paguti kacHu-
je TOKOM IpBOTI paspena, fa 4ak ¥ y ApyroMm mid y tpehem paspeny.
Vkonuko ce ocety noTpeda 3a THM, HACTABHHUIM KOjU HA ITIOYETKY OIH-
Cyjy 1 kpeupame arumkanuja ca 'K mMory mocBeTuTH u mMaio BUIIE
4acoBa Ha payyH OBE yBOAHE TEME, JOK HACTABHHULIH KOjy Ty TEMY OCTa-
BJbajy 3a KACHHUj€ MOT'Y YBOAHY TEMY MaJIO CKPAaTUTH.

[IITo ce THYE OKPYXKEHA, YUCHULMMA TIPUKa3aTH MOCTYIAK yHO-
ca/ypehuBama, npeBolema u mokperama nporpama. [Ipu Tom onmcaru
u npeolheme (1ojaM 1 HaMeHy) ykasdyjyhu ydyeHuIuMa Kpo3 npumepe
Ha Hajuemihe rpeuike Koje ce IMpy TOM HPHjaBIbyjy. YKPATKO ONUCATH U
10jaM 1 HaMeHy MOBE3MBamba, HAYMH YIOTpeOe U rpelike Koje ce Hajue-
mhe npujaBipyjy y T0j $aszu (HenepuHUCAHN CUMOOI MM BUILECTPY-
ku cumbonn). OnucaTy ¥ mojaM HpOjeKTa M W3rpamy mporpaMa (U3
OKpYKeHa, alu ¥ BaH mera). [Ipuka3zati yd4eHHIMMa W U3BpIIABAE
nporpaMa Kopak 1o kopak (ca u 0e3 yiacka y MoTIporpam), u3Bpiia-
Bame J0 3ayCTaBHE Tauke M AebaroBame (mpaheme BpeaHOCTH Mpo-
MEHJBHBUX) — U3 OKPYKEHa (ako OHO TO JIOIMYIITA) WM U3 TMOceOHOT
nebarepa.

Jom jemna moryhHOCT je na ce y OKBUpY OBE IVIaBe KOpPUCTE OH-
0JIMOTEKe CIIeNNjalHO MPUTIPEMIbEHE OJ] CTPaHe HACTaBHHKA KOje OMO-
ryhaBajy jelHOCTaBHHjU ¥ MHTEPECAHTHUJH YBOJ Y OCHOBHE KOHIICIITE
mporpamMckor jesuka. [Ipumepn TakBux 6mbmuoTeka cy Ombnmorexa 3a
Lprame Hapexbama 3a moMepame 00jeKTa KOju IpTa Mo eKpaHy (T3B.
Kopmada rpapuka), OMOIMMOTeKa 3a MIeTake podoTa MO JTABUPUHTY
(anp. po6ot Kapein) u canuno. OBaj NpUCTYI CIMYaH je OHOM KOjHU Ce
KOPHUCTH Ha cajTy code.org, Me)yTUM yMecTo OJIOKOBA TPOrpaMHUpPaLEe
Ce BPIIM Yy KJIACHMYHOM PEAJHOM TEKCTYaJHOM HPOTrPAMCKOM je3HKY.
HNaxo je y npunnumy Moryhe u kopumherme Crenijaan30BaHnX TeKCTY-
AITHUX je3HKa 32 YUCHE IIPOrpaMuparma, bux He O Tpebaio KOPHUCTUTH
TIPEeyTo ¥ yYEeHHKe OM IITO Ipe Tpedato U3JI0KNUTH CHHTAKCH U CeMaH-
THILH je3uKa KOoju hie ce KOPUCTUTH TOKOM HacTaBKa Kypca.

Temy OCHOBHH AJTOPUTMH JIMHUjCKe H pa3rpaHaTe CTPYKType
3aM04eTH UMILIEMEHTAIIjOM IIpOorpaMa KOju pelIaBajy 3a/aTKe IpuMe-
HOM (opMyna u3 Maremaruke Qusuke u xemuje. To cy mporpamu 3a-
CHOBaHM Ha (hopMylama 3a pauyHame ITeOMETPHjCKHX Mepa (o0uma, mo-
BpIIMHA, 3alpeMuHa), GpopMyliamMa 3a pauyHame mapamerapa KpeTama
(paBHOMEPHOI M paBHOMEPHO yOp3aHor), GopMmyiama 3aCHOBAaHHX Ha
nporopirjaMa 1 cingHo. ITopen npuMeHe rotoBux (hopmylna ypaauTu
u oapehenu Opoj mpumepa y Kojuma ce 3axreBa n3Boheme Gpopmyne Ko-
jOM Ce Of] IaTHX MojJaTaKa u3payyHaBa HEIMO3HATH M0JaTaK (Ha mpuMep,
3a7aTKe y KOjuMa Cce peliehe 1001ja OCTaBIbabeM U PeIlaBambeM HeKe
jemHOCTaBHE jeqHauMHe WM Mamer cuctema jeaHaunna). [Ipu pemra-
Balby OBHX 3ajlaTaka YBECTH U KOPHUCTUTH €JIEMCHTapHE MaTeMaTHUKe
OubnroTeuke peanHe GYHKIHMjE M KOHCTaHTe (Ha MpUMeEp, KOPEHOBAbE,
CTEIEHOBAE, aTICOTYTHA BPEAHOCT, KOHCTAHTA T ¥ CIIMYHO).

I'ne ron je To mpUrogHO yBECTH N KOPUCTHTH NMoMohHe (yHKIHje
(1a npumep, QyHKIHM)Y 32 U3padyyHaBambE PacTojamba u3Mely 1Be Tauke
KOja ce BHIIE IyTa KOPUCTH y OKBUPY (yHKIHMje 32 U3padyHaBakbE 110-
BpIIMHE TPOYIVIA YHje Cy KOOPAHHATE TEMEHA [O3HATE HAa OCHOBY Xe-
poHOBoOT 00pacma). AKo je moTpeOHO Ha TeMH (YHKIHja ce 3aJpKaTh
U MaJIo JyXe M AeTaJbHHje NMPOJUCKYTOBATH CBE PEJICBAHTHE acIEeKTe
(yna3He, n3na3He U yJaa3HO-M3JIa3HE MapaMeTpe, JOCer Tj. OHOC U3Me-
Dy nokanHuX ¥ r100aTHUX TPOMEHJBUBHIX U MaHe yroTpede rodamHux
MIPOMEHJBHUBHX, OHOC M3Mel)y QyHKIMja 1 METOAA M CIIUYHO).

IToceOHy maKmby TMOCBETHTH TEMH LEIOOPOJHOT Jeibemba (oape-
huBama KONMMYHHMKA M OCTaTKa) M IMpHMEHaMma (Ha HpHMep, CBoheme
pa3ioMKa Ha MEIIOBUTH OpOj). AHAIM3UPATH 3a0KPY)KHBAE KOJTUIHH-
Ka HaHmke (Ha mpumep, oxpeanTn Hajehu Opoj mapoBa Koju ce Mo-
ry ¢opmupartu ox gator Opoja yueHnKa) U HaBHIle (Ha MpUMeEp, Of-
pemuTH HajMamHX OpOj BOXKIU JTU(PTOM MOTPEOHHX 1A TpeBe3e JaTh
Opoj Jpyau ako y Ut craje 4 yoBeka). [loceOHO mpHKazaTH TEXHUKE
3a0KpY’KUBamka Ha 1IeI00POjHOM, a TOCEOHO Ha peanHoM Tumy. [Ipuka-
3aTH TEXHUKE MOJYJIapHEe apUTMETHKE Tj. cabupama, MHOKEHa U O/1y-
3uMama OpojeBa Mo J1aToM MOy (MOIY/JIapHH HHBEP3 HU JIEJbEH-E MO
MOyIy, Kao HampeaHuje onepanuje He oOpahuBaru cana). [lpukasatu
aNropuTMe 3a paja ca mudpama y AeKaaHOM 3amucy OpojeBa (TpoIH-
(peHux, 4eTBOpOIM(pPEHNX) — H3/Bajare NU(pe Ha Jaroj MMO3HIHjH,
n37IBajare CBUX LU(apa MoyeBnIn o1 udpe jeMHuIa, 3aMeHa udpe
Ha JaToj MO3MLKjH, pa3MeHa Ludapa, popmupame Opoja Ha OCHOBY



narux mudapa (KacudaH moJIuHOM), popmupame Opoja Ha OCHOBY IIH-
(hapa creBa (XopHepoBa mema), popMupame Opoja Ha OCHOBY Iuda-
pa ¢ necHa, cabupame OpojeBa JaTHX mudpama, ogy3uMame OpojeBa
Jathx nudpaMa ¥ CIMYHO. YONIUTHTH Ha MO3UIMOHM 3amuc OpojeBa
y IPOM3BOJbHO] OpOjeBHOj OCHOBH (Ha mpHuMep, OKTanHu 3anuc). [To-
cebHo obpagutu OpojeBHy OCHOBY 60 (3ammc BpeMeHa U 3aIliC yIIo-
Ba), Ka0 M MemoBuTe OpojeBHe ocHOBe (HIp. 24, 60, 60, 100 — manu,
carH, MUHYTH, CeKyH/H, MAIHCEKYHAN). [IpHKa3ary aJroputMe 3a pas
ca BPEMEHOM M yIJIOBHMa (HIIp. pa3inka n3mely TpeHyTKa 3aBpIIeT-
Ka U T0YeTKa, caduparme JBa yria 1o MOJYJy IyHOT Kpyra ¥ CIMYHO)
1 TO oMohy TeXHHKe KOHBEp3Hje y HajMarby jeJUHHIly U Ha3aq (HIp.
KOHBEP3Hje yIia 33/1aTor y CTENEHUMa, MUHYTHMA U CEKyH/laMa y yrao
3aj1aT caMO y CEeKyHJaMa M Ha3aj), alld ¥ JUPEKTHO, IIPUMEHOM aliro-
puTama 3a paja Hajx OpojeBMMa 3aJaTHM CBOJUM IH(ppaMa y MO3UIHO-
HOM 3amucy (HIp. cabupame yIrioBa cabHpameM CeKYHIH, MUHYTa U
CTEICHH y3 BPILICHE IPEHOCA Ca MPETXOJHUX MO3HLH]a).

Wmajyhn y Buxy na cy HajpyAHMEHTAapHHJU MPOTPaMu ca Tpa-
HAaKbEM YBEICHH y CKIIOIY Hperiea MporpaMcKor je3uka, Kao U Jia ce
IPaHabE Yy CIEMEHTAPHOM OOJIMKY MOIVIO KOPHCTHUTH U TOKOM H3y4aBa-
ba aJITOpUTaMa JOMHUHAHTHO JIMHHU]CKE CTPYKTYpE, AeTaJbHHUjU MPeriies]
aITOPUTMa 3aCHOBAHMX Ha IpaHamy 3alloYeTH MMporpamMuMa y KojuMa
ce pesynTar oapelyje Ha OCHOBY BHILIE YCIIOBa, Koje je Hajuemhe mo-
TpeOHO TMoBe3aTH oapel)eHNM JIOTHUKUM oTiepaTopuMa (Ha IpuMep, Hc-
[UTATH [a JI1 YHETH OpOjeBH MOTY MpeJCTaB/baTi CTPAHULIE TPOyIIa,
Jla JI1 je yHeTa ToJI1Ha IIPeCTyIHa, Ja JI1 Cy JBa yHeTa Opoja HCTOr 3Ha-
Ka, J1a JIM JIBe Ta4yKe MPUIAJajy UCTOM KBaJPAHTY U CIMYHO).

OO6jacHUTH cIOKEHO (YrHEeXXheHO) rpaHame U Berose Hajuemnhe
obmuke. O6jacHUTH TpoOIeM mpHUIpyKHuBama else. [loceOHO McTakHy-
TH KOHCTPYKLHjy else-if u meny ymorpeOy. [Ipukazatu npumepe xu-
jepapxujckor rpaHama (Ha IpuMep, ofpehuBame KBaJpaHTa WIN 0Ce
KOjeM IpuIMaja aaTa Tadka, JUCKycHja Opoja pellema JIMHeapHe WU
KBa/IpaTHE jeHAYMHE HA OCHOBY KoedulnjeHara, cTabio ouiydnBama
3a oipehiBame HENo3HaTe KMBOTHEHE HA OCHOBY HEKOJIMKO JaTHX Ka-
paKTepUCTHKA U CIIMYHO). [IpHKa3aT rpaHame HA OCHOBY JIHCKPETHE
BPEAHOCTH (Ha NMpHUMeEp, IMe Mecella Ha OCHOBY PeIHOT Opoja) U pea-
nu3alyjy nomohy pasinunTHX Hapendu u obiMka rpaHama. [Ipukasa-
TU IpaHamke Ha OCHOBY NPUIAJHOCTH MHTEpBAJMMa peasiHe Ipase (Ha
HPUMEp, OPEUTH arperaTHO CTame BOAE HA OCHOBY JlaTe TeMIepary-
pe, OLIeHy Ha MCIIUTY Ha OCHOBY JaTor Opoja MoeHa, MIKOJICKH yCIex
Ha OCHOBY IpOCEUYHE oleHe M cindHO). [Ipnkasatu nexcuxorpadcko
nopeherme H-TOPKU BPEIHOCTH (Ha MpPUMeEp, YIOPEIUTH J[Ba BpeMeHa
WIIH IaTyMa, YIIOPEUTH TaKMU4Yape Ha OCHOBY Opoja IoeHa, a 3aThM, y
Clly4ajy HepelIeHOr pe3yJrara, Ha OCHOBY BpeMeHa IOTpeOHOr ja 3a-
BpILIC 3aJ1aTKe).

ITocebHy maxkwy oOpaTHTH Ha Topeljere JBe BPEIHOCTH U Ha
ypehuBame aBe BPEIHOCTH O BEIMUYHMHU (Ca ITOCEOHUM HAIIaCKOM Ha
pa3MeHy BpeHOCTH NpoMeHJbiBHX). [Ipukaszatn dyHkmje 3a onpehu-
Balkbe MHHUMYyMa U MakcMMyMa jBa Opoja (Oubmuoredke, ako mocroje
¥ py4HO MMIUIeMeHTHpaHe). [lpukasatu nmpumene oBux ¢GyHKIHja (Ha
npuMep, oapehuBarme mpeceka U yHHUje J[Ba HHTEpBaJia peajHe IpaBe,
MOBPILIMHE MpeceKa JiBa MPaBOyraoHHKa Yuje Cy CTPaHMIIE MapajeiHe
KOOPJMHATHUM Ocama, MakCHMyMa TpH Opoja y o0nnky max(max(a, b),
C) U CJIMYHO).

V ckiIony u3y4aBarba IpaHarba NPUKA3aTH yYSHHIMMA U YCIOBHH
n3pa3 (aKo TO MPOTPAMCKH je3WK TOpKaBa) U afeKBaTHE HAauMHE Hbe-
ToBe ynorpeoe.

VY temu OCHOBHH aJTOPUTMH HUKJINYKE CTPYKType NoTpeOHO
j€ yYCHHMIIMMA YBECTH IOjaM HTEpalije Tj. MOCTyMaka KOju ce ToHa-
BJbajy oapehenu Opoj myTa (pukcupan Opoj myTa MM CBE JOK je HEKH
ycIoB ucnymeH). [la 61 ydeHHIH JaKiie yCBOjHIN O0Baj KOHLENT Haj-
0oJbe je y TIOYETKY IPHUKA3aTH ajJroputMe o0paje MalluxX cepHja eie-
MeHara (UKCUpaHe JTyKUuHEe (TPH, YSTHPU WM IeT enemeHara). Ha no-
YeTKy MpHUKa3aTh ajJropuTMe ofpeuBame CTaTHCTHKA TaKBUX CepHja
Opojesa: 301pa, IPOU3BOJIA, IPOCEKA, MAKCUMyMa U MUHUMYyMa. [Topen
OYMIVICHOT HayMHa ofpehuBama 30upa enemMeHara GOPMUPABEM CIIO-
JKEHOT M3pa3a MMPUKa3aTH U MOCTYITHO M3padyHaBambe 30upa (MHHIH]ja-
JIM3aLHjOM Ha HYIy WJIM Ha NIPBH 4IaH CepHje U J0AABAHEM jETHOT M0
jenmHor enemeHTa cepuje). Vet npHHIMI NPUMEHNTH Ha M3pavyyHaBa-
E TPOU3BOJIA U HCKOPUCTUTH Kao YBOJ y TPECTaBIbatbe aJropurMa

onpehuBama MHHHMyMa M MakCHMyMa Majie cepuje OpojeBa (MHULIH-
janmMzanuja pesyarara Ha BPEAHOCT HPBOT YIaHa, U 3aTHM UTEPATHBHO
aXypHpame pesynTara ogpehuBameM MUHHMyMa Tj. MAKCHMyMa 10Ta-
JalImer pesyirara u Tekyher wiana cepuje). MakcuMyM ¥ MHHHUMYM
cepuje peann3oBatd U KopumhemeMm QyHKLHje 3a oxpehuBame Mak-
CMMyMa W MHHHUMYMa JIB€ BPEIHOCTH, ajii M 0e3 Tora, kopumhemem
HapezOe rpaHama. JIMCKyTOBATH HPEAHOCTH UTEPATUBHOI MIPUCTYIA Y
ofHOCY Ha oapehnBame MUHNMyMa/MaKCHMyMa TPH WIN YeTHpH Opoja
yraexheHnM, XujepapXujcKuM rpaHambeM. YKOJIHKO TO je3UK MOfpiKa-
Ba, IpHKa3aTH ¥ OMOIMOTeUKy (QyHKIH]jy 3a ofpehuBambe MOMEHYTHX
CTATHCTHKAa MallMX cepuja ejleMeHara. [IpuMepu Maaux cepuja MOry
Outu OpojeBH KOjU Ce YUUTaBajy ca ynasa, allil U uQpe TpoudpeHnx
1 "eTBoporm(ppeHnx Opojesa (anropuraM BUXOBOT ofpehuBama o6pa-
heH je panumje). [Ipukazartu u 1a ce UCTH AITOPUTMHU MOTY CIIPOBOJUTH
M Ha cepujama Koje HHCY YHCTO HyMepHdYKe Beh ce MOry Wiu HEKUM
HPECITNKABABHEM CBECTH Ha HYMEPHYKE WIIHM TIOPEAUTH Y OTHOCY HA He-
Ky penanujy moperka (Ha mpuMep, OAPEIUTH MapaToHLA KOjU je MOo-
CTUrao HajooJbH pe3yarar npeBoljermbeM BpeMeHa y CEKYH/Ie MU JICKCH-
korpagckum nopehemem Bpemena). [pukasaru n HaunHe onpehnBama
MO3UIIMje MaKCHMaJTHOT/MHUHHMAITHOT ejeMeHTa. HakoH mobpor yTBp-
huBama noctynka oapehuBama CTaTUCTHKA MaluX cepuja, npehu Ha
Behe cepuje u cepuje uuja BelMUMHA HUje yHampen dukcupana. le-
MOHCTPHpATH HauYMHE FeHEepUCamba TaKBUX cepuja (yuuraBarme n Opo-
jeBa ca CTaHJapJIHOT yia3a, yuyuTaBambe OpojeBa CBE JOK ce He yHece
HyJIa, CepHje y3aCTOIHUX NPUPOAHHUX OpojeBa, cepuje eleMeHara apuT-
MCTHYKOT U FeOMeTpI/leKOF HH3a, IOITYT PAaBHOMEPHO pasMaKHYTHX Ta-
Yaka JJaTor MHTepBaJa peajHe mpaBe U cau4HO). [ToceOHO McTakHYyTH
onpehuBama cepuje mudapa y AekaaHOM 3arucy TPHPOAHOT Opoja (11e-
n06pojHnM nesbemeM ca 10 cBe 10k ce 6poj He cBezie Ha Hyy). Hakon
TOTa MPHKA3aTH KaKo Ce aITOPUTMH ofpehuBama CTaTHCTHKA MMILIe-
MEHTHPAjy oMohy MeTIbH.

OOpaanTH aaropuTam MpecinkaBama ceprja (Ha mpumep, UCIHu-
cary TabiMIly KBajpara M KOPEHa MPBHX 7 IPUPOIHUX OpojeBa, Tabe-
JUpaTy peayHy (yHKIH]jy jeqHe MPOMEHIPIBE Ha HEKOM HHTEpBAIY) U
CTAaTHCTHKE TpECInKaHe cepyje (Ha mpuMep, MHTEH3HTET BEKTOpa Kao
CyMy KBaJIpaTa HEroBHX KOMIIOHEHATa, XapMOHH]CKY CPEIHUHY Ccepuje
OpojeBa 1 CIMYHO).

OO6pagutu anroputaM QUIATPHpama cepuje Tj. oapehuBama CBUX
elIeMeHaTa Ceprje KOju 3a/[0BOJbaBajy HEKH YCJIOB (Ha IIPUMep, OJpEu-
TH CBe HeNapHe MO3UTUBHE OpojeBe yuuTaHe ca yinasa). Enemente G-
TpUpPaHEe CepHje WM MCIMCHBATH (Ha IPUMEp, UCIIHCATH CBE JCIINOLE
Opoja) uim KoMOMHOBATH QUITPHPAEM ca IpecInKaBameM U oapehu-
BambEeM CTAaTUCTHKA (Ha mpumep, npoHahm 30Mp KBagpara CBHUX Hemap-
HUX OUdapa y AeKaJHOM 3alHCy JaToT MPUPOIHOT Opoja miu mpedpoja-
TH cBe Tpouudpene 6pojee unju je 30up nudapa gepus ca k).

IlocebHO mpuKazaTé ajropuTam JHMHEapHe IpeTpare KOjuM ce
IpOBEpaBa Jia JI y CepHju eIeMeHaTa IOCTOjH eJIEMEHT KOjU 3310B0Jba-
Ba JIaTO CBOjCTBO, OJHOCHO, IyaJlHO, JIa JI1 CBH €JIEMEHTH 33/10BOJbaBAjy
JIaTO CBOjCTBO. JIMICKyTOBaTH M BapHjaHTE y KOjHIMa Ce TPaKU HajMamu
WM HajBehn eJIeMEHT KOjH 3aJ0BOJhaBa JAaTO CBOJCTBO WM CE€ TPAXKH
EroBa nosunuja y cepuju. [loceOHy nmakmy CKpeHyTH yUEeHHIIMA Ha
MoryhHOCT npekna neTjbe HAKOH NMPOHAIAXKEHha TPAXKEHOT eJIEeMeHTa 1
Ha4YMHE UMIUIEMEHTALHje TOT IpeKnaa (HapeaOoM MpeKua nersbe, oja-
YarbeM YCJIOBa JIOTHYKOM MPOMEHJBUBOM M CIIMYHO). [IpHKkasatu u kia-
CHYHE aJIFOPUTME KOjU CY 3aCHOBAHM Ha IpeTpasu (HIp. IpoBepa jaa Ju
je JaTa cepuja eleMeHara COpTHpaHa, IpoBepa Jia Jiu je Opoj mpocT Koja
KOMOMHYje IpeTpary HoCTojama AENNola ca MaTeMaTHIKOM TEOPEMOM
KOja Cy)kaBa CKyII JIelTiiana Koje Tpeba npoBepuTy 3axBasbyjyhu unme-
HUIIY J1a C€ JISTUOIM YBEK jaBJbajy y Mapy U CIUYHO).

Hakon oOpajie JHHEapHHX aNropurama yBECTH KOHIENT YTHe-
xkhene netsbe. Ha jenHocTaBHUM IpuMepnMa pasjacHUTH Besy m3Mely
CIOJbAIlIEbE ¥ YHYTpAIIhe IeTJbe (Ha puMep, CBU IBoImppeHn Opoje-
BY C€ MOTY MCIIMCATH TaKO ILTO CIIOJbHA TETJba OPOjU JeCeTHIIe, a YHY-
Tpallba jeMHUIE U KOPAK CIOJballlibe TeT/he M3BpIIaBa ce TeK Kaaa
ce IeNa yHyTpallba IeTjba U3Bpiin). [Ipukasar KiIacu4He npuMepe
reHepHucama JBOIMMEH3NOHUX o0jekara (Ha mpuMep, TabiIuie MHOXKe-
Ba, LpTexa reoMerpujckux oodmmka xpeupanux ox ASCII kapaxrepa
U CIMYHO). AKO C€ KOPHUCTH TpauiKo OKpYKeHe 100ap MOJIUIOH 3a
BexxOarme yrHex)eHUX MEeTIbH je LpTambe y3 noMoh Kopmwada rpaduke.



VY neny Jlera/bHU mHpervief THIOBA NMOJATAKA W3BPLINTU Tpe-
e[ cneun(UYHNX JeTajba MPOrpaMCKOT je3UKa KOJU Cy M3 METOIUY-
KHX pa3jiora M30CTaB/bCHH U3 PAHUjUX TeMa. YBECTH CBE eJIeMEHTapHe
CKallapHe THIIOBE KOje M3a0paHH MPOTrpaMCKU je3uK mnomapixkasa (Opo-
jeBHE THIIOBE, KapaKTePCKU TUIL, HAOPOjUBU THII, CKYIIOBHH, MHTEp-
BAJIHM THI W CIMYHO). J[MCKyTOBaTH CKyH BPEIHOCTH KOje C€ MOry
pENpe3eHTOBaTH CBAaKMM Ol OBHMX THIIOBA M JE€TAJLHO C€ OCBPHYTH U
Ha FUXOBY MHTEPHY PElpe3eHTalyjy (HalpaBHTH KOpEelalujy ca Ha-
CTaBOM M3 TpeaMeTa PauyHapcku cuctemu). J[eTalbHO JHCKYTOBAaTH
3aIiC KOHCTAHTH PasiM4uTuX TUnosa. Omucary oneparope mpuMer -
BE HA IIOJIaTKe OBUX THIIOBA M JIMCKYTOBATH HUXOBA CBOjCTBA (H-ap-
HOCT, aCOIUjaTHBHOCT, Iproputet). I[ToceOHy MaxKikby CKPEeHYTH Ha 110-
jam mpexopaderba 1 Ha CUTyalje y KojuMa JI0Jia3H J0 npeKopaderba. Y
CKJIOIY HM3JIarama PeasHoOr THIA MoaTaka U3JI0KUTH CIIeHH(DHYHOCTH
3ammuca y HOKPETHOM 3ape3y M Kpo3 HMpUMepe JeMOHCTPHUpPATH Heoue-
KHBaHE pe3y/ITare U TPelike J0 KOjuM Moxe Johu ycne HenaKJbHBOTr
pyKOBama ca MoJalMa 3alMCaHuM Y MOKPETHOM 3apesy (Ha ImpumMep,
UCTaKHYTH MpolieM nopeljera jeAHaKOCTH JBE BPEIHOCTH y TTOKPET-
HOM 3ape3y, HCTAKHYTH I'yOMTaK TaYHOCTH JI0 KOjer J0J1a31 HaKOH MpH-
MEHE HeKHX Ollepanuja 1 CIMIHO).

VBecTH I10jaM MMIUIMIUTHE M CKCIUIMLUTHE KOHBEP3Hje THIIO-
Ba W NPELU3HO HABECTH IPaBUIIa KOHBEP3Hje TUIIOBA y je3UKY KOjU ce
n3y4yaBa. HaBecTu mpumepe rpemraka 10 KOjuX MOXe JohM ako ce He
obparn makka Ha KOHBEp3Hje Koje ce MMIUIMIUTHO Bpiue. HaBectn
Hajuemhe cUTyanuje y KojuMa je moTpeOHo mpubehu eKCIUTUIHMTHO]
KOHBEP3Hj! TUITOBA.

VY temn Hu30BH M ajropurmMu 3a paj HaJ HU30BMMAa yBECTU
HU3 Kao THI nojaraka. Kpo3 HEKOJMKO MIyCTpaTHBHHX IpHUMEpa yBe-
cTH 1oTpedy 3a MEeMOpHCambeM CBHX IOJaTaka HCTOBPEMEHO M HaBe-
CTH 3aJ1aTKe KOjU ce He MOTY peIluTH 0e3 Hu30Ba, KopuihemeM paHuje
NPUKA3aHUX TEXHHUKA (Ha IPUMEp, UCIHMCATH CBE YYUTAHE Y 0OpaTHOM
penocneny, oxpeaut 6poj H3Ha/ POCEUHUX eleMeHara cepuje). [Ipu-
Ka3aTH U ynorpeOy HM3a Ka0 UMIUIEMEHTAIMje KOHAYHOT MPecInKaBa-
Wa (Ha mpuMep, HU3 Opojada MPUIMKOM Opojarba MojaB/bHUBaka CBHX
KapakTepa y TeKCTY).

Omnucary MexaHu3aM JeKiapanuje HU30Ba U JIeTaJbHO IPOJIH-
CKyTOBAaTH MEMOpPHjYy KOjy HHM30BH 3ay3umajy. POoKycHpaTH ce camo
Ha CTaTHYKH aJolMpaHe HU30Be (Y je3uMMa Y KOjiMa Cy CBH HU30BH
JMHAMHUYKH QJIOLMPaHH, pa3MaTpaTi caMo Cily4aj HM30Ba Y KOjuMa je
JMMEH31ja KOHCTaHTHA M [T03HAaTa TOKOM KoMmwianuje). JluckyroBaru
MHJICKCHH [PHUCTYI €JIEMEHTHMA U IIPOOIeMe 10 KOjUX J10JIa3H Kaja ce
HPUCTYIH MH/EKCY BaH JI03BOJHEHOT oricera Hu3a. J[MCKyTOBaTH U Be3y
HH30Ba ca MOTIporpaMuMa (IIPeHOC HU30Ba y MOTIPOrpamMe U HHXOBO
Bpahare 13 HoTIporpaMa, aKo je TO MOAPKAHO je3HKOM).

ITpukasaTi Heke NpHMepe MOMyHaBakba W aHAIU3e CaapiKa-
ja HU30Ba (M3pavyyHaBaKkE CTATUCTHKA eJIeMEHaTa HU3a, GpUITpHparme
HHU30Ba Tj. M3/IBajarbe elIeMeHara KOjH 3aJ0BOJbaBajy JaToO CBOjCTBO,
HpecInKaBamba eJIeMeHaTa Hu30Ba u cinyHo). [ToByhu napanene ca an-
ropuTMIMa 00pajie cepuja rmojaraka Koju Cy H3y4aBaHH y OKBHPY TEMe
OCHOBHH aJTOPUTMH LUKIHYKe cTpyKType. [Tojam Hu3a Moryhe je y
CBOM OCHOBHOM OOJIMKY YBECTH M PaHHje M KOPHCTHUTHU Tra 3a JEMOH-
CTpalujy ajaropuraMa LUKIMYHE CTPYKTYpe (Ha IpUMep, METOJUYKU
IJIeJaHO, MHOTO j€ je[HOCTaBHHje pasyMeTH cabuparme eJIeMeHaTa Hi3a
Hero cabupame nudapa 6poja Tj. onpehusame 36upa cepuje 6pojesa je
jemHOCTaBHHjE aKo je cepyja 3ajara Kpo3 eJIeMEHTe HH3a, HeTO aKo je
OHa 3aj1aTa Kao cepHja uudapa y 1ekaaHoM 3anucy opoja).

Iprika3aTu anroput™e IpeTpare Hu3a — OCBPHYTH CE HA paHH-
je yBezieHy JIMHeapHy IpeTpary, a JIeTaJbHO YBECTH U IIPOJUCKYTOBATU
OuHapHy nperpary crennuyHy 3a COpTHPaHEe HU30BE.

YV HacTaBKy ce (oKycHpaTH Ha anropuTMe MOIU(HKALIU]E KOjU CY
crieruuuHM 32 Hu3oBe. ONHCcaTH yMeTame eJIeMEHTa Ha JaTy I03H-
LUjy U YKIamamke eIEMECHTa ca Jare no3umuje (y3 00aBe3HO ouyBambe
peznociena OCTaIuX eJIeMeHara, aji 1 6e3 tora). Onucari U NpuKazaTu
U yMETamhe U YKJIamkamke MOJHI3a Y3aCTOITHNX eJIeMeHara.

[TpukasaTy 1 eneMeHTapHe ajropuTMe COPTHPamba HIU30Ba — COP-
THUpamke CEJICKIMjOM HajMamer eneMeHTa (selection sort), coprupame
ymeTameM (insertion sort) B MexypacTo coptupame (bubble sort).

[IpomuckyToBati crenu(pUIHOCTH HHU30BAa Kapakrepa (HUCKH,
cTpunrosa). [Ipukaszatu oneparope u Oubnuoreuke GyHKIH]je 3a paj ca
HHCKaMa.

IToceOHy makiby MOCBETUTH M KOpuihewy HH30Ba Kao perpe-
3eHTaIlHje MaTeMaTHIKUX o0jekara (BeKTopa, MOJIMHOMA, BEJIMKUX Opo-
jeBa) U MpHKa3aTH arOpUTME 3a PaJl ca Tako JeGrHUCAHUM 00jeKTHMa
(ma mpumep, oxpehuBame 30upa, pa3auKe, MPOU3BOAA, KOTUYHHKA U
OCTaTKa MPH JeJberby MOIMHOMA, H3PpauyHaBambe BPSAHOCTH MOJIHHOMA
y J1aT0j TAQYKH M CIIMYHO). AKO Ce IOKaXe Jia je yUYeHUIUMa MoTpeOHO
BUIIIE BpEeMEHa J1a CaBiIajajy eJIeMEeHTapHHUje TeMe, OBa 00JIacT Ce MOKe
TIOMEPUTH U U3JIOKUTH KacHHUje (y APYTOM paspemy).

II pazpen

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

BuiielMMeH3MOHN HU30BH, MaTpPHIe U OCHOBHU QJTOPUTMH 32
pax ca muma (12 gacosa)

Kopucrnukn pedpunucanu THoBu (6 yacoa)

Vna3 u u3na3 nporpama (8 yacosa)

Amnanusa anaroputama (6 yacosa)

OmniTe TeXHUKE KOHCTPYKIHje anropurama (38 gacosa)

JluHaMH4YKe CTPYKTYpE MOfiaTaKa 1 ariCTPaKTHH TUIIOBH MOJaTaKa
(38 gacosa)

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

VY okBupy TeMe BuinennMeH3HoHH HU30BH, MAaTPHIlE H OCHOB-
HH QJTOPHTMHM 32 Paji ca lbHUMa YBECTH 110jaM Marpule (IBOAUMEH-
3MOHOT HHU3a), & OHAAa U MOryhHOCT rpaljera HU30Ba BUIIMX TUMCEH3HU-
ja. OGjacHUTH alOKalujy MEMOpHje U JUCKYTOBATH HAYMH CMEIITama
esieMeHata y Mmemopuju. dokycupary ce caMo Ha CTaTHYKH aJloIUpaHe
matpuie (y je3uMa y KojuMa cy CBH HU30BU JMHAMUYKH aJOLUPaHH,
pa3marpatu caMo ciy4aj y KOjuMa je IMMEH3Hja MaTpHula KOHCTaHTHA
U T03HATa TOKOM KoMmmuianuje). MnycTpoBaTi U OJHOC BHILCIUMEH-
3MOHMX HU30BA U MOTHpOrpama (IIpeHoc y moTnporpam u Bpahame kao
pesyarara paga GyHKLHja).

Onucatn HayWHE HWTEpaIije KPO3 EIEMEHTE MaTpHUIle WU Hbe-
HOT onpelheHOr mena W HAIIACHTH YIIOTY yrHexheHHX NEeTJbH y TOMe.
[IpukaszaTn urepanujy Kpo3 TOpPHHM U JIOBH TPOYrao MaTpHIie, Kpo3
ICHE TIPOM3BOJBHE IPABOYTaoOHEe 00JIACTH, KPO3 OKOJIHE eIEeMEHTE Jia-
TOT €JIEMEHTa, KPO3 EJIEMEHTE JIaTe BPCTE, €JIEMEHTE J1aTe KOJIOHE, KPOo3
eJIEMEHTE Ha IVIaBHOj M Ha CIIOPEIHO] JHjaroHany u ciandHo. Ha Tako
nobujeHe cepuje OpojeBa MPUMEHUTH OCHOBHE aJITOPUTME 3a 00pamy
cepuja (cabupame, Tpakemhe MHUHUMYMa, MakcuMyMa, (Guirpupame,
[pecinKaBame, MpeTpary U Cim4Ho). Ha mpumep, oapeauTH HOpMY
MaTpHIe Kao KOpEeH M3 30Mpa KBajpara CBUX HCHUX eJeMEHaTa, Of-
peauTH Opoj jeAMHHMIA KOje ce Hayla3e y OKOJIMHHM JaTor rnoJka Heke 0-1
marpuue (6poj 6omOu oko mosba y urpu Minesweeper), IPOBEPUTH Jia
JIM je MaTpHUIia FTOpE-e TPOyraoHa (CaJpKH CBE HyJIe HCIIO/ IVIABHE JTHja-
roHane) ¥ cimuHo. [IprkasaTti cTaTHCTHKE MO BpcTama M KoJloHama (Ha
HpUMep, ako Cy IO BpcTama JiaTe OlieHe YYeHHKa M3 pa3HuX MpeaMeTa
n3pavdyHaTH NPOCEYHE OLICHE CBUX YYCHHKA, TPOCEYHE OLIEHE U3 CBUX
npeaMera ¥ npoHahy ydeHHKa ca HajBHIINM U IPEAMET ca HajHMKUM
MIPOCEKOM).

Ipukazatn u anroput™me TpaHchopMmanuje caapikaja Marpulia.
IIpukazatn moctymak peduiekcuje eleMeHara y OJHOCY Ha XOPU30H-
TallHy, BEPTUKAIHY HWJIH JHjarOHaJHYy OCY, TPAaHCIIOHOBaEE, pa3Me-
Hy JIB€ BPCTE, pa3MeHy JIB€ KOJIOHE, COPTHPAE BPCTA MIIM KOJIOHA I10
ozapelieHOM KpuTepujymy (Ha HOpHMep, COPTHpame OlleHa YUEeHHKA I10
TIPOCEKY).

Ha kpajy npukasati 1 yJ0ry MaTpHiia Kao MaTeMaTHYKHX o0jeKa-
ta. [Ipukasaru usBoheme onepaiyja Haj MaTpuiiaMa (cabupame, oay-
3UMambe 1 MHOXKEHE MaTpuiia). FICTaKHyTH YJIOTy MaTpUIa y 3alucy 1
pelaBamy CHCTEMa JIMHEAPHHUX jeJHAYMHA U PHKA3aTH UMIIEMEHTa-
LHjy MOCTYIIKa pellaBama cucreMa (Ha nmpumMep, ['aycoBor) garux ma-
TPHULIOM U HU30M KoeduinjeHara. [Iprka3aTu HEKU MOCTYMaK H3pady-
HaBama JICTEPMHUHAHTE MaTpuLe (IPBO 3a MaTpUIle TUMeH3Hja 2 u 3, a
3aTUM ¥ OILTH CIIy4aj). 3aHHTEPECOBAHUM YUYCHHIMMA IPHUKa3aTH U
YJIOTY MaTpuIla Kao JHHEapHUX NpeciIHKaBamba BEKTOpa U YIOTy Yy pa-
qyHapCcKoj rpaduiy (Ha mpuMep, MaTpHLle POTALlMje y PaBHHU U Y TPO-
CTOpY, MaTpHLe MEepPCIeKTHBHUX U MPOjeKTUBHHUX IpECInKaBama HaJ
XOMOTEHHM KOOp/IHHATaMa).



VY cxnony Teme KopucHuYKH AepMHUCAHH THNOBHU NPUKA3aTH
HauuHe JeduHUCakba HOBHX THIIOBA HA HAYMHE KOje IOJpKaBa oJia-
Opanu mporpamcky jesuk. [Ipukazatn pax ca HaOpOjUBHM THIOBHMA
U WIyCTPOBATH HHUXOBY yHoTpeOy (Ha mpuMep, IpeacTaBibabe ycrexa
yueHHKa HaOpOjUBHM THIOM y3 (QYHKIHMjy 3a oxpehuBame ycrexa Ha
OCHOBY HH3a OIleHa U (DYHKIH]y KOHBEp3Hje ycrexa y HUCKY pagu Hc-
mica). AKO je3WK TO TOAp’KaBa, MpUKa3aTH Je(UHHCAE U YIOTpedy
MHTEPBAJHUX U CKYIIOBHHUX THUIIOBA. AKO HACTaBHHK IPOICHH 3a CXOJI-
HO, HaOpOjUBH, MHTEPBAIHH M CKaJAPHU THIIOBU CE€ MOTY YBECTH U y
IPBOM pa3pely, y CKIOIy pa3MaTpara OCHOBHHX CKaJapaHUX THIIOBA.

[ToceOHy Maxkiy MOCBETUTH CTPYKTYPHHM THIIOBHMA Y je3HI[MMa
KOjU X TOApXkaBajy (cTpykrypama y jesunuma C, C++ nmu C#, cio-
roBuma y je3uky Pascal). V je3unuma koju He TOApKaBajy TUPEKTHO
CTPYKType, IPHKa3aTH HajOIMKN HAYHH Jla ce OHE 3aMeHe (Ha IpuMep,
kopuiiheme Ki1aca ca CBHUM jaBHUM TofaiuMa, 6e3 MeToaa y je3uky Ja-
va u ciandno). Mcrahu pasnuky usmel)y neduHuiije CTpyKTOpHOT THIIA
u neduHnIEje objexara Tor Tuna. O0jaCHUTH MEMOPH]CKY peau3aln-
Jy CTPYKTYPHHX THIIOBA H FbUXOBY QJIOKALH]jy (HAPOUYUTO aKO CE YMECTO
CTPYKTypa MOpajy KOPHUCTHTH JWHAMHWYKH aJONHUPAHHM O00jeKTHMA).
JIuCKyTOBaTH OJHOC CTPYKTYpa M MOTIPOrpama (IIpeHocC y MoTIporpam
u Bpahame Kkao pe3ynTar pama mornporpama). Ilpukasatu mpumepe
HporpamMa y Kojuma ce CTpyKType KopucTe (CTPYKType 3a perpes3eHTa-
[Ujy pa3IoMKa, KOMITIEKCHOT Opoja, TauKke y paBHU WU IPOCTOPY, MO-
JlaTaka O Y9CHHUKY ¥ CIIHYHO).

VY okBupy Teme Yia3 M U3JIa3 NIpPOrpaMa oIucaTu paj ca Jaro-
Tekama. OnucaTy HAYUH MPUCTYNA JaTOTEUH U3 Mporpama (OTBapame
JIATOTEKe, 3aTBapame JATOTeKe), yUHTaBame mojaaraka (MojeJuHayHuX
KapakTepa, JUHHUja, OpojeBa) U3 JaToTeKa W YIHC MOoAaTaka y AaToTe-
ke. CKpeHyTH NMaxiy Ha pas3iuKy u3Mely TEKCTyalHOT W OMHapHOT
IpHUCTyNa aaTorekama. TeKCTyaJ HH NPUCTYI JaToTeKama IPHKa3aTH
JieTajbHO, a OuHapHH camo MH(popmatuBHO. CTaHIapIHM yia3, CTaH-
JApIHY U3J1a3 U CTaHJapJHU H3J1a3 33 TPELIKe NPUKa3aTH Kao rnocedHe
BPCTE JaToTeKa. Y CKIIOIY OBE TeMe AETaJbHO JIMCKYTOBAaTH U (opMa-
THpame TeKcTa (HCIUC y 10JbY (PUKCHE IIMPUHE, UCIHC ca oxpeheHoM
npenu3Hohy, OpojeM JermMala u CIIMYHO).

[Mpykazary ¥ npuXxBaTame apryMeHara KOMaHJHe JIMHUje Iporpa-
Ma M HaniacuTu Hajuemhe creHapuje BbUXOBe yrnoTpebe (Ha mpumep,
3aJaBame onuuja nporpamy). Ilpuaukom oOpajge oBe Teme Harmacaxk
CTaBUTH Ha KoH30uHE arummkanuje ca KJIV, anm yueHnmmMa Harmacu-
TH U J]a apIyMEHTH KOMaHJHE JINHHje HUCY CHelU(HIHE CaMo 32 IbHX,
Beh ce aprymMeHTH KoMaH/IHe JINHUje MOTY KOPHCTHTH 1 y aluTKaIjaMa
ca ['KW. IIpuka3atu u Kako ce apryMeHTH KOMaHJHe JIMHHUje porpaMa
MOTY IOJIECUTH M KOPHCTUTH Y aKO ce€ Iporpam He nokpehe IUpKETHO
13 KOMaHJIHE JIMHKje Beh y OKBHPY HHTETPHCAHOT Pa3BOjHOT OKPYKEHA.

VY okBHpY TeMe AHaJH3a AJTOPUTAMa MPUKA3ATH CIICMEHTAPHE
Ha4YMHE aHAIN3e KOPEKTHOCTH M aHAJIN3E CII0KEHOCTH ajIropuTama.

VY ckiony aHajgM3e KOPEeKTHOCTH IPHKA3aTH 3Ha4yaj TEeMEJHHOT U
IITO UCLPITHUjEr TECTHPatba IPOrpamMa U IpUKa3aTH Pa3IMIUTe TeXHHU-
Ke TecTHpama. Y CKIOMy o0paze oBe TeMe Moryhe je yBecTH M HEKH
pazHu oKBHp 3a TecTHpame (Hup. JUnit y mporpaMckoM je3uky Java).

IMopen TecTupama kKao TEXHHKE JUHAMUYKE BepH(UKanuje mpo-
rpaMa, yueHHKe yNO3HAaTH M ca MeToJaMma CTaTHiKe BepuduKaiuje u
(dopmanHe aHanu3e KOPEKTHOCTH mporpama. [eduHncaru mojam 3ay-
CTaBJbakba MPOrpama, NapilujalHe KOPEKTHOCTH M TOTaIHE KOPEKTHO-
cTH (Kao KOMOWHAIMje MPETXO/HA /IBa MojMa). YBECTH T0jaM TIpemy-
CJIOBA W IOCTYCIIOBA IpOrpamMa M IerOBHUX pa3HUX JelioBa (TIpe cBera
notnporpama). Ha mpumep, CKpeHyTH Hamby Ja Hako MaTeMaTHYKe
(byHKUHje Koje pajie HaJl IPUPOAHUM OpojeBuMa (Ha npuMep, QyHKIHUja
3a UCITUTUBAGE [ JIH je Opoj MpOCT) MPpUMajy mapaMeTpe HeKOT Leo-
OpojHOT THIIA, IPEITYCIOB BUXOBE KOPEKTHOCTH je J1a je Aa mpociehe-
HU apryMeHTH Oy/y IpHpOAHU OpojeBH, HeKaJ cTporo Behu o1 Hyre, a
na (yHKIHje ca paj ca yrIoBHMa y CTEHNEHHMa, MHHYTHMA M CEKyHIa-
Ma Kao Mpe/yciioB 3aXTeBajy, a Kao MOCTYCJIOB OCUTIypaBajy aa ce Opoj
MHHYTa U ceKyHu kpehe n3mely 0 u 59.

HedopmanHo yBecTr u 1ojaM MHBapHjaHTe, KA0 JIOTHYKOT YCIIO-
Ba KOjU BXH TOKOM M3BpIlIaBama oipeheHor jxena mporpama M OCH-
rypaBa HberoBy KOpeKTHOCT. MiryctpoBaru oBaj mojam kpo3 Behu 6poj
npuMepa (Ha IpUMep, WHBapHjaHTa IETJbe KOja BPILIM CTEIICHOBAE
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, ToK je BpenHocT k Mama WiiH jerHaka BpeAHOCTH N, TOK j€ HH-
BapHjaHTa CIOJbHE MIETJbE AJTOPUTMA COPTUPARba CEICKIMjOM TO JIa ce
HaKOH HeHMX k M3BpIIaBama Ha MPBUX K MecTa y HH3Yy Hasa3W HajMa-
BHX k eJeMeHara Hu3a U Jia Cy CBH OHU Mel)yCOOHO COpTHpaHH, Kao
Jla ce MYJITHCKYII elleMeHaTa y HU3y Huje NpoMeHHo). [Ipukasary kako
ce JJOKa3UBabEM Jla j¢ HHBAPHjaHTa UCIYHCHA IIPEe ylacka y HeT/by U
Jla ce OJp>KaBa U3BPIIABAKGEM Tella IIETJhe, HAa OCHOBY IPUHIIHIIA MaTe-
MaTH4Ke MHIYKIHje ocurypasa ja he MHBapHjaHTa OMTH HCIyHEHA U
HAKOH M3JIacKa M3 METJbE, LITO 3aj€/HO Ca yCIIOBOM H3JIacKa U3 MET/be
rapaHTyje KOPeKTHOCT.

VBecTH mojaM MPOCTOPHE W BPEMEHCKE CIIOKEHOCTH MpOrpama.
OO6jacHHTH HEOIXOJHOCT ofipehuBama nepdopmaHcu mporpama y pe-
anHuM ycroBuMa. [lojam BpeMeHCKe CIOKEHOCTH MPBO WITyCTPOBATH
MyLITalkbeM TpUMepa Pa3IMYUTHX MMIUIEMEHTAalHja MCTOr Mporpama
1 MepemeM BpeMeHa MOTPEeOHMX Aa ce MporpaM U3BpLIM (HA MpuMmep,
n3padyHaBambe MOCIEABE TpH IHdpe 30upa IPBUX MITHjApAy IPUPOJI-
HUX OpojeBa KopuIinhieweM IMeTJbe WiIH mpuMeHoM ['aycoBe opmye,
npeTpara Hu3a JMHEapHOM W OMHApHOM IpeTparom u cimdHo). O6ja-
CHHUTH KaKO C€ OYEKHMBAHO BpEME M3BpIIaBamka MOXKE HPOLEHUTH Ha
OCHOBY Opoja oreparyja Koje mporpam Tpeba aa U3BpILH 3a yja3 ojpe-
hene numensuje. Ha jeqHOCTaBHMjUM MpUMepHMa MPUKA3aTH KaKo ce
Taj Opoj omepaiuja Moxe Tpydo MPOLEHUTH. YBECTH CIOKEHOCT HajTO-
per cily4aja i IPOCEUHY CIOKEHOCT aITOPHTMA.

Ipukaszatn yueHnnmma Tabeny Koja I10J] HPETHOCTaBKOM Ja ce
jenHa omeparyja W3BpIIaBa 3a jeqHy HAHOCEKYHIy NpHKasyje BpeMe
MOTPEOHO J]a Cce W3BPIIM MPOTpaM YHjH je yna3 pasaIHyuTe TUMEH3Uje
n (na pumep, 3a n=107, ma o 10°), ako 6poj omepauuja ox KUMEH3Uje
ylasa 3aBucu y Buay dyukuuje log,n, n, n-log,n, n*, n*, 2"u n!. Jla 6u
ce ctekao Oosbu ocehaj KOMOMHATOpHE EKCIUIO3Mje Myradyka BpeMeHa
U3Pa3UTH y MUHYTHMa, CaTUMa, JJAaHHUMa, MECELIMMa, TOMHAMA U CITHY-
Ho. Koprnnthemem oBe Tabene 00jacHUTH Kako YKYITHO BpeMe n3pady-
HaBama Iporpama MpaKTH4IHO 3aBUCH CaMO Of JIOMHHAHTHOI cabupKa
y dyHKIMjK Koja ommcyje 3aBUCHOCT Opoja orepanuja o AUMEH3HUje
npobiiema (Ha nipumep, y GyHkumju n* + 3n + 5, 3a wosne Behe aumen-
3Wje n NPaKkTHYHO CBE BpeMe OfIa3u Ha n’onepanja). MimycrpoBaru u
Kako 0OMK (yHKIMje HEYIIOPEANBO BHUIE YTHYC HA BpEME U3BpIIaBa-
1ha 3a BEJIMKE yJa3e, Hero KOHCTAaHTHH (DaKTOp KOjU Ce jaBJba y3 BOJe-
hu cabupax (ynopeautu, Ha nipumep, n* u 10n). OBakBy aHaau3y yno-
TpeOUTH Kao 0CHOBY 3a (Hedopmainno) yoheme O Horauuje. HaBectu
IpuMepe alropuTama Koje Cy YU4eHHLHU paHHje CpeTaiu, a KOju UMajy
cnoskenoct O(log 1), O(n), O(n?), O(2"). JIucKyTOBaTH 1ITa CE JeliaBa
ca BPEMEHOM H3BpIlIaBaba JBOCTPYKHM yBehameM quMeH3Hje yasa.

TTowrTo oBa TeMa MmpejacTaB/ba OCHOBY 3a KOHCTPYKIHMjY eduka-
CHHX aJrOpuTama, |hEeHO JeTajbHuUje pa3paljuBame je mpeaBul)eHo U To-
KoM 00pajie HapeIHUX TeMa (Ha mpuMmep, aaropurme cioxeHoctu O(n
log n) yaeHnmMa ¥Ma CMHCIa IPUKA3aTH TOKOM 00pajie TEXHUKE TO-
JIeNN | BIIAJA].

O6pany Teme OnuiTe TEXHHKe KOHCTPYKIMje ajropurama 3a-
MOYETH HperIeioM pexyp3uje Tj. naaykiuje. Kao morusanujy 3a yBo-
heme TexHUKe peKyp3uje, Ha mpUMep, MPUKa3aTH BeOMa eJIEeraHTHO pe-
Kyp3UBHO peleme mpobiema XaHojcKuX Kyia (Ipe Tora OCUTYpaTH 1a
Cy CBU y4YEHHMIIUM UMM IOBOJHHO BPEMEHA Jla pasyMejy MpaBuiia Urpe u
J1a MOKYIIIajy CaMOCTAJIHO J]a KOHCTPYHIIY HEKH alfOpUTaM PEIlaBaba).

CucreMarcky Iperies peKyp3Hje 3amodueTH IPHKa3oM IMPHUMH-
TUBHO PEKyp3UBHUX (yHKIHMja HaJ NPUPOIHUM OpojeBuma ((pyHKIHje
Y KOjuMa TOCTOjH MPABIJIO U3l1a3a U3 PeKyp3uje Kajia je BpeIHOCT mapa-
Metpa 0 M y KOjUMa IOCTOjU MPABIIIO PEKYP3UBHOT KOpaKa y KOjeM ce
BPEIHOCT (yHKIIMje 3a mapameTap KOjH je clienOSHUK HeKoT Opoja u3pa-
YyHaBa Ha OCHOBY BPEIHOCTH PEKyP3MBHOT MO3MBA Y KOjeM je mapame-
Tap Taj 6poj). [Iprukasatu UMILICMEHTAIH]Y CTCIICHOBakAa CBOl)eHeM Ha
MHOXEHe, MHOJKEIE CBOhemheM Ha cabupame, cabupame CBohemeM Ha
cien0eHnKa, n3padyHaBame hakTopujena u cnuuHo. [Ipukaszaru u npu-
MHUTHBHO peKyp3uBHe (yHKIHje 32 00paay HI30Ba ((PyHKIHjE KOje Kao
0a3y KOpHCTe Ipa3aH WIN jeTHOWIaH HU3, a KOje Y CKIIONy PeKyp3UBHOT
KOpaka HU3 pa3iiaxy Ha npeduKc HU3a HUCIpPEN MOCIEeImEer eeMeHTa
¥ TIOCIIS/IIbU CIIEMEHT, WIIH, JIyallHO, Ha MPBU €IEeMEHT M Cy()HKC HU3a
n3a mera). [Ipukaszaru QyHKIMje 3a n3padyHaBambe 30upa ereMeHara
HM3a, MAaKCUMYMa/MHUHUMYMa, JINHEApHy MpeTpary Husa, GuiTpuparme,



npecirKaBame U cnuHo. Takohe, moryhe je mpukaszatu u peKyp3uBHE
MMIUIEMEHTAL]jEC SIEMEHTAPHHUX allrfOPUTaMa COPTUpaba KOjHU Cy PaHu-
j€ yUYeHHIIMMa TIPUKa3aHH Y HTEPATUBHOM OOJIHKY.

HaxoH nmpuMHTHBHO peKyp3uUBHUX (PYHKIMja OKa3aTH M CIIOXKE-
HHje oOnuke pekypauje. [Ipukazatu GyHKIHje Koje 3a BPEIHOCT mapa-
MeTpa 7 KOPUCTE PeKyp3HBHE MO3HMBE 3a IPOU3BOJEHE BPEIHOCT Mathe
on n, ykipydyjyhu u moryhHOCT mocrojama Beher Opoja peKyp3uBHUAX
nosuBa. [Iprkasarti UMILIEMEHTAIM]y e(UKaCHOT aITOPUTMa CTEIIEHO-
Bamba, aHAJIM30M MAPHOCTH €KCIIOHEHTa M CBOCHEM BPEIHOCTH 7 Ha
BpeaHoCT 11/2 (ymecTo Ha n-1) y ciydajy napHor excrioHenTa. [Ipukasa-
TH peKyp3uBHY Aedunuimjy Eyknunosor anroputma. Ha nomeny pana
ca HU30BHMMa, IPUKA3aTH PEKYP3UBHY UMIUIEMEHTALH]y 00pTamba HU3a,
MpOBepe J1a JIM je HU3 NaTMHAPOM, OMHAPHE TpeTpare HU3a U CINYHO.

[orognu npuMepH 3a WIyCTpaLHjy peKyp3uje y ciydajy jaa ce
nporpamupajy ammkanuje ca 'KU jecy ¢pakranu (anp. ternux Cujep-
MHMHCKOT, L-cHcTeMu 1 CInyHo).

IpukasaTu MpUMEHy PeKyp3Hje Ha H3padyHaBambe eleMeHara pe-
KYPEHTHO 3aJaTHX HU30Ba YKIby4yjyhu u ®ubOoHa4YMjeB HU3 U PEKYp-
3ujy ®@ubonaunjeBor TUIa U TUCKYyTOBATH MpoOiIeMe KOju HacTajy 3060r
npexianajyhux nornpo6iema, OXHOCHO BpLICHA UCTUX PEKYP3UBHHX
no3uBa Bullle MmyTa. HaroBecTuTn na ce TH MpoliieMu periaBajy -
HAMMYKUM HpOTrpaMUpameM (MEMOM3ALUjoM, OAHOCHO AMHAMUYKHM
mporpaMupameM HaBuile) u faa he Tome 6utn nocsehena moceOHa Ha-
CTaBHA TeMa.

VYueHnuMma npuKa3aTH MeXaHu3aM peaii3alije peKyp3uje KopH-
mhembeM CHCTEMCKOT CTeKa (P YeMy je Ba)KHO OCHUTypaTH Ja yueHH-
M pa3yMejy Aa ce peainu3alja mo3usa QyHKIMja BPIIX PEKO CTeKa U
BaH KOHTEKCTa peKyp3uje). [TaxIbuBO aHAIM3UPATU MIPEJHOCTH U MaHE
PEKYP3MBHHX y OJHOCY Ha MTEpaTHBHA peliema. J[MCKyTOBaTH Bpe-
MEHCKY M IPOCTOPHY CJIOXKEHOCT Pa3IMYUTHX PEKYPEHTHHX peliemha 1
CKPEHYTH MaXKiby YUSHHUIIMMA Ha IpobieM Behie MeMOpPHjCcKe CI0XKEHO-
CTH J10 KOje MOXKe 1ohu 300T HHTEH3MBHOT HArOMHJIABaha CTEK OKBHPA
1 10 mpobieMa mpekopadema cTeka. Ca Ipyre cTpaHe HCTAaKHYTH je-
3IPOBUTOCT U Pa3yMJBHBOCT PEKyp3UBHUX JeQUHULIH]A.

JluckyToBaT MOTYHHOCT CHCTEMAaTCKOT YKJamama PeKyp3uje.
CKpeHyTH IaXby Ha I0jaM pelrHe peKyp3uje U 00jaCHUTH HaYnuHE Hhe-
HE eIMMUHAIM]je, Tj. MpeBolherba PerHO-PeKYP3UBHUX y HUTEpPaTHBHE
neduHUIHje.

ToxoM paspajie OBe TeMe O] YUCHHKA 3aXTeBaTH M Ja MHIIY CBO-
je peKyp3uBHE (QyHKIIHUje, ajli U Ja KOPAK-II0-KOpaK MpuKa3yjy Kako ce
M3BpILABAjy 33]aTe PeKyp3UBHE IcHUHHUIH]C.

[TpuponHa mpuMeHa pekyp3uje JexH y aJropuTMHUMa CHCTeMaT-
cKe eHyMepanuje 1 mperpare ca moBparkoMm (et backtracking).
ITpuka3aTn MPUMEHY CHCTEMATcKe CHyMepaluje Ha poOieM IeHepH-
cama CBUX IOJCKYIIOBa JaTOTr CKyIld, CBHX BapHjalija ca MOHaBJba-
EM, HCIINCAa HCTUHUTOCHE TAOJHUIIe 1aTe MCKa3He (GopMyIIe U CIUIHO.
[perpary ca moBparkoM, Ha IPUMEp, WIYCTPOBATH Ha npobiemy 8 na-
Ma, peliaBaby MarnuyHUX KBaApara, JJATHHCKUX KBaapaTa U CylOKY 3a-
TOHETKE, IPOHAJIACKY 00MIIacKa IIaXOBCKe Tabyie CKaKayeM M CIIMYHO.

JleduHucaru anroputMe 3aCHOBaHE Ha rpy0oj cuim (eHr. brute
force) xao anropuTMe KOjU y MPETPas3u 3a pelleeM IIPOBEepaBajy CBE
MOryhHOCTH M HaIIaCHTH KaKO Cy CHCTEeMAaTCKa MCLPITHA eHyMepaluja
¥l TIpeTpara ca MOBPaTKOM THITMYHU IPUMEpH ajropurama rpyoe cuie.
HaBectu u jenqHOoCTaBHHje mpuMepe aaropurama rpyoe cuie ca Koju-
Ma Cy ce YYCHHUIN U paHHje cpeTaiu (Ha MpuMep, JIHMHeapHa mpeTpara
HH3a, HAWBHA IIpeTpara NOJHHUCKe U cIu4HO). OOjacCHUTH Y KOJUM CH-
TyalyjamMa ¥Ma CMHCJIa KOPUCTUTH TIPHCTYII 3aCHOBaH Ha Ipy0oj cH-
JIM: KaJa je jeIHOCTaBHOCT MMIUIEMEHTAIMje BaXKHHja o7l Op3uHe, Ka-
Jla JI0Ka3 KOPEKTHOCTH alroputMa Tpeda aa Oyzie MTO jeHOCTABHUjU
(Ha npuMep, Kaja ce pauyHap KOPUCTH 3a J0Ka3 MaTeMaTH4Ke TeOpeMe
WIIH KaJ1a QJITOPUTaM CITYXKH CaMo 3a MPOBEPY TAYHOCTH WIIH KBAJIUTETA
JPYTOT alrOPUTMA W XSyPHCTHKE) M CIIHIHO.

Jedunncaru kiacy rpaM3HBHX aJropuTaMa Kao ajropurama 3a
peliaBame ONTHUMH3ALMOHUX MpobiieMa KOjU y CBaKOM KOpakKy Oupajy
JIOKAJTHO ONTHMAJIHO pelliekhe y by Aa he ce Ha Taj HAYMH HA Kpajy
Johu U 710 mo6anHoO onTUMANHOTr peliema. Kpo3 nmpumepe CKpeHyTH
NaXby Ha MHOLITBO CUTyallija y KOjUMa rpaM3iBa CTparerija He 10-
BOJIM JI0 ONITHMAJTHOT pelierha npobiieMa (11a 4ak y HeKHM CilydajeBuMa
MOJKE Jla BpaTh W HajJolluje peuiee). Mnak, HCTakHyTH J1a ce YaK U

YIPKOC IPOHANIAKEHY CyOONTUMAIHUX PELICHA, Y HEKUM CHTYyallHja-
Ma TPaM3UBH aJITOPUTMHU MOTY KOPUCTHTH Kao XEypHUCTHKE KOje Ce jea-
HOCTaBHO MOT'Y MMIUIEMEHTHPATH U KOj€ /ajy PEaTHBHO KBAIUTETHA
pemrema. O0jacCHUTH Kako IIPUMEHa TpaM3MBHX allrOpUTaMa 3axTeBa Jia
npo0ieM MMa CBOjCTBO ONTHMAJHE MOJACTPYKTYpe (ONTHMAIHO pele-
e MpodieMa ce KOHCTPYHIIE Of ONITUMATHUX Pelleha MoTpodiema).
Hagectu nmpumepe npoOiema Koju UMajy TO CBOjCTBO (Ha MPHUMEP, 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
HajjebpTrHMja ayToOycka Be3a ox Huma mo CyGoruie mnompasyme-
Ba caMo Tpecename y beorpany, 1ok HajjepTrHMja Be3a on beorpana
1o Cyborune Moxe a ykipydu npecenamse y Hosom Cany, jep nena
KapTe ca IpecelameM He Mopa ja Oyne yBek 30up IeHa MOjeanHad-
HUX BOXHHU). VICTAKHYTH UM KakKO CBOjCTBO ONTHMAJHE MOACTPYKTYpE
He rapaHTyje MOryhHOCT mpUMeHe TpaM3HBOT MpUcTyma, Beh je y MHO-
THM CJIy4ajeBUMa MOTPeOHO KOPUCTHTH UCLPIHHU]Y mpeTpary (00M4HO
3aCHOBaHy Ha JMHAMHYKOM Iporpamupay). HaBectu npumepe rpam-
3MBHX pellIeHa KOjH JI0BOJE 0 onTHMyma. Ha npumep, onucary mpo-
6JeM TIpoHaJaXemha HajIIMper MOACKyNa Henpekianajyhux akTHBHO-
CTH 3a JIaTH CKYIl aKTMBHOCTH KOjUMa CE 3Ha IIOYeTaK M Kpaj, OIHucaTu
npobieM ynapuBarba JIBe LIaXOBCKE EKHIIE Tako Ja eKuna aomahinHa
MOXe J1a ocTBapu HajBehu O6poj modemna, onucaru XadhMaHOBO KOAUpPa-
€ M KOHCTPYKIHjy XadMaHOBOT cTabia, BApHjaHTy IpodieMa paHIa
y KOjOj MOTY Jia C€ y3MMajy JICJIOBH IPOU3BO/A, MPOHAIAKCHHEC HajBe-
he moBpuIMHE TpM Kpyra ymucaHa y TPOYrao M CIMYHO. TeMu rpam-
3MBUX alropuTama ce BpahaTu u KacHuje (Ha mpuMep, KOI n3ydaBama
Jajxerpunor, [Tpumosor u KpackanoBor anroputMa UCTaKyHYTH FbH-
XOBY I'PaM3HBY HPHPOAY).

TpuanKoM H3Naramba TEXHHKE HHHAMHYKOL NPOrpaMHpara
CKpEHyTH Naxmy Ha mpobieM npexiamnajyhux nornpobiema. Kiacu-
YaH TpHUMep 3a TO je peKyp3uBHa nedununuja OudbonaurjeBe GpyHK-
uyje. JlepuHucaTn UHAMHYKO IPOTpaMHUPAE Ka0 TEXHUKY Y KOjOj ce
KOpHCTH IMOMOhHA CTPYKTypa Tojaraka (Hajuemrhe HU3 WA MaTpHUIIa)
3a MEMOpHCAhE BPEIHOCTH pellea ofpeheHnx noTmpoodiaema. YBecTi
TEXHHKY MEMOM3alHje Kao JMHAMUYKO IPOrPaMHUPabe 0103r0 HaHIIKE,
U TEXHUKY KJIACHYHOI JMHAMHYKOT IPOrpaMHpama OJ03/10 HaBHIIE.
Vkazar 3Hauaj AMHAMUYKOT MPOrpaMHparba y peliaBarby ONTHMH3a-
LMOHKX MPOOJIEMa M UCTAKHYTH BAKHOCT II0CTOjarba ONTUMAITHE IO/~
CTpyKType mpobiema y ToM ciy4ajy. [loByhu mapaneny ca rpaM3uBiM
npuctynom. [Topex dubonaunjeBor HuU3a, NMpUKa3aTH, HA IPUMEp, U
peuiema npobiemMa npoHaIaxemha HajMamer Opoja HOBYAHHUIIA TTOTPEO-
HMX Jla CE IUIAaTH JIaTH M3HOC, MPOHAIAXKEeHa MAKCUMAIIHOT 30upa I10-
Jba y MaTPHUIIM KOjU C€ MOKE TIOCTHNH OOMIIACKOM M3 TOPH-ET JIEBOT 10
JIOEET IECHOT yIiIa y KOjeM Ce y CBaKOM KOpaKy Ipeia3d Ha CyCemHO
M0JbE JIOJIC WM JIECHO OJI TPEHYTHOT, MPOHANAXKEHa HajayKer 3ajell-
HHUYKOT [IO/IHK3a JIBa HK3a, IPOHANIAKEHA [TOJHU3a Y3aCTOITHHUX elieMe-
Hara 4YMju je 30Mp MaKCUMalaH, MpoHaNaxema Hajayxer Heonaaajyher
MOJJHM3A IATOT HU3a, U3padyHaBama JleBeHmTajHoBor (edit) pacrojama
IIBE HHCKe, TPOOJIeM paHIla, MpoHallaKeha 3arpaljuBama (acoImjaTuB-
HOCTH) TIPH MHOXKEIbY CepHje MaTpHIa Tako Ja je yKynaH Opoj onepa-
[Mja y u3padyHaBamy NPOM3BOJAa MUHMMaJaH M cinuHo. Kpo3 Heko-
JIMKO IpHMepa MPHKa3aTH Kako Ce YyBameM JOaTHUX HH(popMarmja
omoryhaBa peKOHCTpPYKIIHja pelleha HAKOH MPOHATaKeha BPEAHOCTH
OITHUMAITHOT peliera. J[UCKyTOBaTH MEMOPH]CKY U IIPOCTOPHY CIIOXKE-
HOCT CBUX KOHCTPYHCAHHX aJropHTama.

VyeHHIMMa [T0Ka3aTH TEXHUKY MOde]IH 1A BJIaJaj U UCTaKHYTH
npeaHoCT e(rKacHOr cBOherma MpobdiemMa Ha peliaBame J(Ba MOTIIPO-
OneMa IBOCTPYKO Mame AUMEH3Hje HEKO jeTHOT MOTIpobnemMa TUMEH-
3Hje 3a jefiaH Mame. VckazaTn MacTep-TeopeMy U yUSHHIIIMA JIaTH Hhe-
HO HehopMaITHO 00pa3oKemne (IOTIYHO (opMajaH J0Ka3 MOXKe OUTH
MOKa3aH Haj3anHTepeCOBaHUjUM yueHHIIMa). [Iprka3ary Haj3Ha4YajHU-
je mpuMepe aJiropuTaMa 3aCHOBAaHHX Ha NPHHIMITY [IOZCNHU Na BIajaj,
KOjU Cy 3HauajHU Kako 3a MPHKa3 OBe TEXHUKE, TAKO W caMH 3a cede.
TIpukasatu y OBOM CBETJIy ajiropuTaM OMHApHE Iperpare Hu3a (4aK u
aKo je paHHje YBE/ICH caM 3a ceOe) U M3BECTH Ja Be HeroBa BpEMEHCKA
CIIOKEHOCT JIorapuTamcka. [Ipukasati ajaropuramM copTHpama 00jeiu-
waBaweM (MergeSort) u anropuram Op3or coptupama (QuickSort).
M3BeCTH BUXOBY CII0KEHOCT HajTOper Cliyyaja U HPOCEUHY CJIOKEHOCT.



WNHcucTHpaTn Ha TOME Ja OCHM BpPeMeHa MOTPeOHOT 3a pelliaBame Ma-
BHX TMOTIpobieMa, BpeMe MOTPeOHO 3a IMPUIIPEMY PEKYP3UBHHUX MO3H-
Ba OJTHOCHO 3a 00pajly pe3yiTaTa HakOH PEKyp3HUBHOI I103MBa CME Jia
Oyzie HajBUILC JHHEAPHO (1a Ou ce ocTBapuio yKymHo Bpeme O(n log
n)). Y TOM CBETIy NMPHKa3aTH HEKOJIUKO Pa3IHYMTHX ajJropuTama mnap-
THLHOHKCAaba MPHIMKOM MPUIpeMe 3a Op30 copTupame. JIuckyroBaTu
1 HaurHe n300pa MUBOTHPajyher eneMeHTa 1 MoceuIe Te OJUTyKe Ha
CJIOKEHOCT Hajroper cirydaja Op3or coprupama. [Ipukasarn moxudu-
Karuje uaeja Op3or copTHpama Ha pellaBame APYrux mpoodiema (Ha
pUMep, NPOHATAKEHE MeIHjaHe HU3a, IPOHAIAKEHE k-TOT MO BeJU-
YUHU eJeMeHTa y Hu3y). [IpuKaszaTti u mpuMeHe TeXHHKe MOJeH Tia
BJaJaj W Ha peliaBame mpobiemMa U3 Ipyrux AomeHa. [loromnu mpo-
OneMu MOTy OWTH TPOHANIAXKEH-¢ HajONMIDKeT mapa tadyaka Mely matum
TayKkama y paBHH, oxpehuBame KOHTYpe KOjy HOKpHBA CKYII IPaBOyrao-
HHKa, MHOXEH-€ JIBa Belnka Opoja Kaparcyounum anropurmowm, Itpa-
CCHOB AITOPUTaM 3a MHOXEHe Marpuia, op3a Pypujeosa Tpancdop-
manja (FFT) 1 mpumeHa Ha MHOXKEH€ TIOTMHOMA, MTApaJIeTHO Opojame
OHMTOBA ¥ CIIMYHO.

VBox y TeMy JIMHAMHYKe CTPYKType M AaNCTPAKTHH THIIOBH
MojiaTaKa 3aro4yeTH JeTaJbHUjUM MIPErieJOM OpraHu3aluje MeMopHje,
ajzipeca ¥ MokaszuBaya. YBeCTH U 00jaCHUTH CerMeHTe MeMopuje (CTek,
XHII, CETMEHT IOJaTaKa, CETMEHT Kofa). Y je3uIrMa y KOjUMa je TO
npumepero (Ha mpumep, C u C++) yBectu Be3y nsMel)y mokasuBada u
HHM30Ba U MOKa3KMBAYKy apUTMETHKY. Y je3ulUMa y KOjuMa [OKa3HBaYn
HUCY CKCIUTMIIMTHO BUJbUBH (Ha mpumep, Java, C#) objacHUTH 1a cy
pedepeHTHH THIOBH IOJaTaKa y mporpamy HpeIcTaB/beHH ITOKa3HBa-
yuma (Ha nipumep, int[] arr; y jesuky C# nnu Random rnd; y jesuky Ja-
va Cy 3ampaBo caMo ajapece o0jeKkara KOjH ce alouupajy THHAMUYKA U
KOjH ce Hallase Ha Xumy). JIMCKyTOBaTH BeoMa JIeTalbHO TIPEHOC Mojia-
Taka y QyHKIH]jy (IIpEHOC MPEeKO MoKa3uBaya, NPEHOC MpeKo pedepeH-
1ie, IPEHOC peepEeHTHUX TUIIOBA M CIMYHO) M Bpahame Iojaraka u3
¢yukumje. CBe BpeMe JujarpamMuMa WIyCTPOBAaTH CajpiKaj MEMopHje.
JleTassHO 00jacHUTH TOjaM AWHAMUYKE aJOKalllje MEMOpHUje U Pasiu-
Ky u3Mel)y IMHaMHUYKH U CTaTHYKH alOLMPaHuX rojaraka. Yak u kajia
Jje3HK Toce/yje CaKkyIbad OTIaaaka CKPEHYTH Xy Ha ONACHOCT He-
KOHTPOJIMCaHE ajJoKalrje MeMopuje (Hajuehu npuMep je HermoTpeOHa
CTaJHa aJoKallfja jeJHOT Te MCTOT HU3a WK 00jeKTa yHyTap MHeTibe)
Y yKa3aTd Ha TO J1a MOCTOj€ je3HLHM y KOjuMa je mporpamep AyXaH Ja
EKCIUTUIUTHO 0CI000IH CBY MEMOPH]Y KOjy j€ IWHAMUYKH aJIONUPAO0.

Tperien AMHAMUYKHX CTPYKTYpa HOJaTaKa 3alo4eT AMHAMUY-
KHM HH30BHMa M MaTpUIaMa 4ija ce BEIWYMHA MO MOTPeOU Mema
kopunihemeM peanokaije (dume ce ocTBapyje GpyHKIIMOHAIHOCT KO-
NeKIrja KakBe cy vector y jesuky C++ nnu ArrayList y jesuky Java).

YBecTH 3aTHM TOjaM yJIaH4YaHe Tj. MoBe3aHe Jucte. Jluckyro-
BaTH MPEJHOCTH U MaHEe OBAKO OPraHW30BAaHE KOJICKIIMjE y OIHOCY Ha
CTaTHYKe M IMHAMHYKE HU30Be. JIMCKyTOBAaTH pacrope]| ejieMeHara
y MEMOpPHjU M HOpeJ CTaHJapJHOr HayMHA IJe Ce y3 MOAaTKe YyBajy
MeMopHjcKe aapece (II0Ka3UBaYM) HOMEHYTH U MOTYHHOCT MMILJIEMEH-
Tanyje nmoMohy HU3a y KOjeM Ce HaKOH CBAaKOT TIOJaTKa 4yBa MHIEKC
Hape/IHOT [oJaTaKa y CKIJIOIY TOr Hu3a. JIMCKyTOBAaTH BapHjaHTE jeIHO-
CTPYKO MOBE3aHe JINCTE, IBOCTPYKO MOBE3aHE JINCTE U KPYXKHE JIUCTE.
VBecTH omepanyje ymerama eleMEHTa Ha IIOYeTaK JICTe, yMeTama
eJNIeMeHTa Ha Kpaj JIMCTe, UTepalujy Kpo3 eJIeMeHTe JIHCTe, Opucame
€JICMEHTA Ca I0YeTKa MIIM Kpaja JIMcTe, M CIM4HO. Pasmarparu u pe-
Kyp3MBHE M HTEpPAaTUBHE MMIUIEMEHTalMje. Pa3marpartd BapujaHTe y
KOjHMa je IO3HAT CaMo MOYEeTaK U y KOjuMa Cy IO3HATH M II0YCTaK U
Kpaj JucTe. YMOPEAUTH CIOKEHOCT CBUX OBUX OIEpalyja U yrope-
JUTH HUX Ca cnomeﬂomhy HUCTHUX onepaunja KOJ AWMHAMHUYKHUX HHU30BA.
dyHKuMje 3a paj ca JMCTaMa PeallM30BaTH M MTEPATUBHO M PEKyp-
3uBHO. CKpEeHYTH yUYCHUIMMA NMaX’bY J1a je y QyHKIHjama Koje MOTy
Jla MPOMEHE IoYeTaK JIUCTE, Taj MOYeTaK HEONXOAHO WM TPEHETH 10
pedepennn mwim o6e36exuTn na QyHKIMja BpaTH HOBH IIOYETAK, a Aa
ce HaKOH M03MBa BPEIHOCT T0YeTKa axypupa. JMCKyToBaTH coTHpaHe
JIICTE U YMETaIbe eIeMEHTa Ha CBOje MECTO Y COPTUPAHO] JIUCTHU. YIIO-
PEANTH OBO Ca PaHUje M3JI0KEHUM aITOPUTMOM COPTHPAbA YyMETAHEM.
VBectu 1 00jeMbaBambe J[BE cOpTHpaHe jucre y Tpehy u ynopeautu
ca paHHje M3JI0KCHHM alTOPUTMOM COPTHpParha 00jeINbaBabEM.

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

ynorpebe APBOIMKUX (XHjEPAapXHUjCKHX) CTPYKTypa Yy padyHapCTBY.
JIMCKyTOBaTH JPBOJIMKY PENPE3CHTANN]y M3pa3a (CHHTAKCTHYKA JpBe-
Ta), IPBOJIUKY PErpe3eHTalnjy JUpekTopujyma ((haciuukin) y OKBUPY
cucTeMa Jlatoreka M ciauyHo. JleuHucaTn pasHe HauMHe oOMiacka
OMHApHOT JpBeTa, 10 MIUPUHU U 10 ayouHu (mpeducHo Tj. preorder,
nHpukcHO Tj. inorder u nocrpukcHo Tj. postorder). Mmycrposarn o6u-
JIa3aK U Ha TIPUMepy JpBeTa M3pasa U yKa3aTu Ha 3Hadyaj MpepUuKCHOT 1
MOCT(UKCHOT 3amuca u3pasa.

IMpukaszatu penpeseHTanyjy OMHAPHOT ApBeTa y mporpamy (kao
CKyIla YBOPOBAa KOjH CaJpike IMOjaTKe M JBa IoKa3uBaya). [loMeHyTH
Moryhe yommTeme Ha n-apHa JpBeTa (penpe3eHTanuja ca Hu30M IoKa-
3MBava y 9BOpy, OnHapu3anuja moMohy nokasuBada Ha Opara U CHHA).
IMpukasatu noctynak GpopMmupama JIpBeTa (ajJoKaluja U MOBE3UBAHE
4yBOpoBa). CKPeHYTH MaXkKiby Ha HEOMXOTHOCT MPEeHOca KOPEeHa Io pe-
(bepeHI WM eKCIUIMIUTHOr Bpahama MOKa3uBaya Ha HOBH KOPEH y
(byHKIMjaMa Koje MOTY Ja HIPOMEHE JIPBO TaKoO Jia My C€ MEHa KOpPEH.
Wmmementuparn QyHkipje odminacka (peKyp3MBHO M UTEPATHUBHO).
HmnnemenTtupat GpyHKIHje Koje oapel)yjy cTaTUCTHKe HaJ MoJanuMa
3a0eJIe)KeHNM y YBOPOBUMA JIpBeTa (Ha mpumep, Opoj YBopoBa JpBeTa,
Opoj IucTOBa ApBeTa, 30Mp CBUX eJeMeHara ApBeTa, Hajsehu u Hajma-
Y €JIEMEHT Y JIPBETY U CIHYHO).

— Hdedunucaru ypeheno 6mHapHo apBo (OrMHApHO IPBO MpeTpa-
re, BST) u o6jacHuT meroBe kapakTepuctuke. Peanmnsosaru omepa-
Mje Tpakema eJeMeHTa ca aartoM Bpeanoinhy u noByhu mapanesne ca
IrOpUTMOM OMHapHe mnperpare. Peann3oBaTH onepaiyje J1oaBarma
€JIEMEHTA y IpBO U OpHcama eieMeHTa u3 japsera. [Ipukasaru nrepa-
THBHE ¥ PeKyp3HBHE MMIUIEMEHTALMj€ PA3INYUTHX orepanuja. J{ucky-
TOBAaTH CIIOXKEHOCT Hajroper cilydaja 3a CBE Olepalnyje U HCTaKHYTH aa
CJIOKEHOCT 3aBHCH OJ TOTa Ja JIK je IpBo OanaHcupano. [lomeHyTn na
nocroje camobanancupajyha npeera (Anucon-Besscku-Jlanmuc AVL,
npBeHo-1pHa Apsera, RBT), anu f1a mUX0BO M3ydaBame MpeBa3uiiasy
OIICer OBOT IpeaMeTa (3aMHTepecoBaHe YUeHHKE je Moryhe yrnosHaTu
ca OBHMM CTpPyKTypaMa y OKBHPY JI0filaTHE HacTaBe). J[MCKyTOBaTH MO-
ryhHOCT UMIIEeMEHTAalLje COpTHpama KopuirhemeM OMHAPHOT IpBeTa
(TreeSort) ¥ yIopeAnTH ra ca alrOPUTMOM COTHpama ymerameM (In-
sertionSort). Harmacutu kako ce ucra uaeja anroputma (y OBOM ciayda-
jy je To ymMeTame elleMeHaTa y IPETXOIHO COPTHPaHy KOJEKIIH]jy) MO-
e UMIUIEMEHTHPATH HaJl Pa3iIMuUTHM CTPyKTypama (y OBOM CIIyuajy,
HH3a, JIUCTE U JIpBeTa) Mo/aTaka U Kako ce Y 3aBUCHOCTH 0J] ofabpaHe
CTPYKType 100Hja Pa3iIMInTa CI0XKECHOCT.

Jedunucaru xun (eari. Heap) 1j. rommy. [Ipukaszatn umrie-
MeHTanujy xumna nomohy umsa. Ilpukaszatu onepauuje nonaBama eie-
MeHTa y Xull, opMupama Xuma (JUCyTOBaTH BapujaHTe (HopMHUpama
XHIIa 07103/10 HABHIIE W O03r0 HaHWXE), IPOHAJIAKEha HajMamer Tj.
HajBeher eleMeHTa Kao eJgeMeHTa Ha BpXY (Y 3aBUCHOCTH O] TOTa Kako
je xun ypeheH) 1 leroBo yKJIamarme U3 XHUIa. J[MCKyTOBaTH CIOKEHOCT
CBUX OBHX ormeparuja. VirycTpoBaTd alaropuramMm CoOpTHpama rnomohy
xura (HeapSort) u AuCKyTOBaTH BErOBY BE3y ca COPTHpPAmEM H300poM
(SelectionSort).

Jlepunucarn xemmpamwe u Xxemi-tadese. J[uckyroBatu ocoOu-
HE Koje xem-pyHKIuja Tpeda Ja 3a70BOJbH H HABECTH MPUMEPE HEKHX
xewr ¢pynkuuja. edunucarn konusuje 1 00jacCHUTH pa3arnyuTe Moryh-
HOCT pa3peliaBama Kolu3mja (ylaH4aBame W OTBOPEHO alpecHparse).
IIpukas3aTn HMIUIEMEHTALMjy paspellaBambe KOoNu3uja KopuinhemeM
ylaH4aBamba MOMONY jeTHOCTPYKO YIaHYaHHX JIUCTA.

JleduHucary nojaM ancTpakTHOT THIIA MoAAaTaKa Kao Marema-
THYKOT MOJIeNIa MoflaTaKa IJie e y MPBH IUIaH CTaBJba CKYIl BPEIHOCTH
KOje THII MOApIKaBa, OoIepalyje Koje ce Haja MojaluMa TOr THIA MO-
I'y U3BECTH M HHXOBO MOHamame. CKPeHYTH NaXKiby Ha TO Jia ce all-
CTPAaKTHH THII TI0J]aTaKa YECTO MOXKE MMILIEMEHTHPATH KopUIIhemeM
Pa3IMYUTHX KOHKPETHHX CTPYKTYpa I0flaTaKa.

JleuHncary ancTpakTHU THI MOJlaTaka CTeK U Ollepaluje Koje ra
kapaxrepuiry. O0jacHUTH IuTa 3Ha4YM Ja cTek (pyHkuuonunie mo LIFO
npuHImy. HusoM npumepa uiycrposatu yrnorpedy creka (Ha nmpumep,
IIpoBepa YMapeHOCTH 3arpasia, CUCTEMCKH CTEK, eIMMHHAIja PeKyp-
3uje). [Ipukaszaru paznnuuTe HaYMHE MMIUIEMEHTaNHje cTeka (roMohy
CTAQTHYKOT HM3a, AMHAMUYKOI HH3a, ylaHdaHe jmcre). JIHCKyToBaTh
CIIOKEHOCT OIepalnyja 3a pa3InyuTe UMIUIEMEHTaNrje. AKO Iporpam-
CKHM je3MK TOprKaBa OMOIMOTEUKY UMIUIEMEHTAIN]y CTeKa, IPUKa3aTh
BEHY yHnoTpeby.



Jedunucaru THI moJaTaka pel U Oneparyje Koje ra KapakTepH-
ury (pa3Marparti pel ca jeJHHM H pel ca JBa Kpaja). O0jacHUTH mTa
3Haun Ja pex (ynknmonmme no FIFO mpuanmmy. Husom mpumepa
wiIyctpoBary ynotpeOy pena. IIpukasaté pasinuuTe HauYMHE HMILIC-
MeHTanuje pega. AKo IpOrpaMcKy je3uK MojpikaBa OHONIMOTEUKy HM-
IUIGMEHTALH]Y pefia, TIPUKa3aTH BbeHy yroTpedy.

JIMCKYTOBaTH CJIOXKCHOCT OIepalija 3a pa3inyiTe MMILICMCH-
tauuje. eduHucary ancTpakTHA TUII pex ca mpuoputerom. Husom
HpHMepa WIyCTPOBATH BeroBy ynotpe0y. [Iprkasaru pa3indure Hauu-
HE MMIUIEMCHTAIIH]e, IUCKYTOBATH CJI0KCHOCT Ollepalija U MpHKa3a-
TH NPEIHOCTH MMILUIEMEHTaIHje ToMOoNy Xura. AKO HPOrpaMCKH je3UK
noaprkaBa OMOIMOTEYKY UMILUIEMEHTAIN]Y pe/ia ca MPUOPHTETOM, IPH-
Ka3aTH HbEeHY yrnoTpeoy.

Jlebunucary ancTpakTHH THI [OfaTaka CKYN H TpUKa3aTH
OCHOBHeE olepanyje (yMeTame eJIeMeHTa, IIPoBepa J1a JIH eJIEMEHT IpH-
majga CKyIry) W W3BEACHE olepaluje Haa CKyrnoBnMa (yHHja, Ipecek,
pasiuka, nofackyn uta.). IIpukasaru pasnuduTe HAYMHE UMILIEMEHTA-
1Hje, TUCKYTOBATH CJI0KEHOCT U [IPUKA3aTH MPESIHOCT UMIIEMEHTALIH-
je nomohy xeri-Tabene win ypeheHor OHHApPHOT IpBeETa.

JlebuHucary arncTpakTHH THII T0JaTaka PeYHUK (Ha3uBa CE jOLI
W Maria, MaraiiH, KaTajor, acOlMjaTuBHU HKU3) U OCHOBHE OIEpaluje
KOje OH TmozipkaBa (J10/1e71a BPEJHOCTH JIaTOM KJbYdy M MPETpaKHBa-
HC BPEIHOCTH Ha OCHOBY JaTOT KJbyua). [IpHKasary pa3innuure HadnHe
MUMIUIEMEHTAIIH]e, IUCKYTOBATH CIIOKEHOCT U MPHKA3aTh MPEAHOCT HM-
ieMeHTaruje momohy xemi-rabene win ypeheHor OUHApHOT JIpBeETa.
JIMCKyTOBATH J1a Ce MYJITUCKYTIOBH MOTY j€IHOCTABHO MMILICMCHTHpA-
TH nomohy peunnka. Huzom npumepa uiaycrpoBatu ynorpedy oBOT TH-
1a rnojaraka (Ha pumep, pedpojarTy MmojaB/bHBaba CBHX PEUYH Koje ca
10jaBJbYjy Y TEKCTYaJHO]j IaTOTELH). AKO TPOTrPaMCKH je3UK MOApKaBa
OUOIMOTEUKY UMIUIEMEHTALM]y PEYHHKA, IIPUKA3ATH HbEHY yHoTpeOy.

JlebuHucary arcTpakTHA THIT TOJIaTaka 3a MPEACTABIbAE KO-
JIeKIMje AUCjYHKTHUX cKynoBa (enni. disjoint-set data structure). [le-
(HuHUCAaTH OCHOBHE OINepalyje: TIPOoHaTaKemhe YHUje 1Ba CKyma (€HI.
union) W MpPOHANAXKEHE CKylla KOME MpHIIaaa JaTH €JIEeMEHT (SHII.
find). IyckyToBaTu pasue MoryhHOCTH UMILIEeMEHTaIHje, a Gpoxycupa-
TH C€ Ha UMIUIEMEHTAIHjy ca 00paTHO yCMepeHUM ApBeTuma. JIucky-
TOBATH CJIOXKEHOCT omnepanyja u MmoryhHoct ckpahuBama myrama mnpu-
JIMKOM oriepauuje find.

Nako 1uian npensuba usnarame KOHKPETHUX CTPYKTypa Hojara-
Ka (IMcTa, OpBETa M CJ.) Ipe alcTPaKTHUX THUIIOBA IOJaTaka (CTeka,
peunuka u ci1.) moryhe je u3narame OopraHu3oBaTH U OOPaTHO Tj. Mp-
BO [TOKa3aTH KaKo c€ KOPUCTE allCTPAKTHU THIIOBHU MO/IaTaka (HapOuUTO
y je3uLuMa Koju MOCeayjy BhUXoBe OHOIHOTeuKe UMIUIeMEHTallje), a
TEK HAKOH TOTa MPUKA3aTH JIeTaJbe BUXOBE UMIIEMEHTALH]E.

I1I pa3spen

Panu naxmer miaHupama HaCTaBe /1aje ce OPHjEeHTAlMOHH MPeJ-
Jor Opoja yacoBa 1o TeMama.

I'pachoBr u anropuT™u 3a pax ca rpagosuma (20 gacosa)

Anropurmu Tekcra (10 gacosa)

I'eomerpujcku anroputmu (10 gacosa)

Anroputmu Teopuje 6pojesa (10 gacosa)

Anroputmu Hajg 6utoBHMa (4 yaca)

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

Ipensubhena cy Tpu JBOYACOBHA IMCMEHA 33JaTKa ca jeJHOYaA-
COBHHUM HCIpaBkama (9 yacora).

[Ipernen teme I'padpoBu m anropurmu 3a paa ca rpadosuma
3amouetd AeuHUIMjoM Tpada (ycMepeH, HeyCMepeH) M OCHOBHHX
TI0jMOBa y Be3u ca rpa)oBuMa (4BOPOBH, I'paHe, ylla3He IpaHe, H3JIa3He
rpaHe, CTEIeH YBOPA, MyTeBH, HUKITYCH U CIMYHO). OnHcaTH pa3indu-
Te HauMHE pernpe3eHTanuja rpagosa y nporpamy. MHcuctuparu Ha pe-
Mpe3eHTanrju noMohy Marpuile MoBE3aHOCTH U TIOMOhy JHcTa moBe3a-
HOCTH 3a CBaKH 4YBOp. JIUCKYTOBATH CIOKEHOCT PA3IMNYUTHX Ollepaliija
HaJl OBUM pelpe3eHTanujama (IIpoBepa Ja I MOCTOju rpaHa u3Mmehy
JIBa 4BOpa, MPOHANIA3aK CBUX Cyce/a Aaror 4Bopa). ledunncaru nojam
TEXUHCKOT rpada 1 NprKazaTi lerose Moryhe pernpeseHraruje.

[lpukaszaTn UMIJIEMEHTALHWjy ajiropuTamMa OOWJIACKA Tj. mpe-
Tpare rpaga. mmnementupatu nperpary rpada y ayouny (DFS) u
nperpary rpada y mupuny (BFS). Vmopenutu ca panuje ommcanom
nperparoM JpBera. [Iprukasatn yoOudajeHy peKyp3uBHY MMILUIEMEHTa-
ujy rpada y ayOuHy U 1oBe3aTu ca paHHjoOM IIPHYOM O aITOPHUTMHUMA
CHCTeMaTCKe MpeTpare M mpeTpare ca moBpaTkoM. IIpukasatu ntepa-
THBHE UMIUIEMEHTanuje 00e BpcTe mperpare y3 kopuirheme moMohHux
CTPYKTypa TofaTaka (CTeka y Ciydajy mperpare y AyOMHY W pena y
cily4ajy nperpare y Iipuny). Jledunucaru apBo nperpare y JyOuHy u
werose moryhe mpumene. [Ipukazatu npumene odmiacka rpadosa (¥c-
IHC CBUX YBOPOBA, opehiBame KOMITOHEHATa TOBE3aHOCTH U CIIMYHO).
[Ipu omabupy npumepa rpadoBe ynoTpeOUTH Tako Aa HIYCTPYjy Mpo-
Oneme M3 peanHe mpakce (YBOPOBH MOTY, Ha IMPUMEp, MPEACTaBIbaTH
rpajoBe, a rpaHe IyTeBe, YBOPOBH MOTY HPECTaBIbATH HEKE MOCIIOBE,
a rpaHe 3aBUCHOCTH U3Mel)y HbHX U CIIMYHO).

Omnucary anropuT™Me TONMOJIOKOr coprupama (Kanos anropu-
TaM, aJrOpUTaM 3aCHOBAH HA OOMJIACKY y TyOWHY), IPUKA3aTH HHXOBY
HUMIUTEMEHTAINjy W JUCKYTOBaTH ClokeHOCT. IIpukazaru moryhe pe-
ajlHe NIPHUMEHE OBOT aNropHTMa (Ha IpHMep, poBepa aa Ju je rpad
LUKIMYaH, ofpehuBame HEKOT perociesia KOjUM Ce MOTY ITOJIOKHTH
UCITHTH aKO CY JIaTe yCIOBHE 3aBUCHOCTH Mel)y HbHUMa U CIIUYHO).

Onwucaru JlajkeTpUH aJropuram rnpoHajaxema Hajkpaher myrta
O]l TaTOT YBOpa JO OCTAIMX YBOPOBA y TEXKHMHCKOM rpady. JuckyTro-
BaTH J1a pOHaJlaKeke Hajkpaher myTa o JaTor MOJa3UINTa JI0 HEKOT
KOHKPETHOT OZIPEAMINTA y HAjTOpPeM cilydajy 3axTeBa U onapehuBamem
Hajkpahux MyTeBa O] MOJA3MINTA IO CBUX OCTAJUX YBOPOBa y rpady.
Hagecru kaxo je JIajkcTpHH anropuraM rpaM3uB M J0Ka3aTH OIpaBia-
HOCT y3UMama HajOIIKer YBopa y CBAKOT T0jeIMHauHOM Kopaky. [Tpu-
Ka3aTH UMIUIEMCHTAIH]y Y K0joj ce Tekyhe pa3majbiHe YyBajy y HH3Y
1 UMIUIEMEHTAINjy y KOjoj ce UyBajy y pedy ca mpuopureToM. Jlucky-
TOBATH CIOKEHOCT 00e UMIUIEMEHTAIHje U UCTAaKHYTH IIPEAHOCT Jpyre
UMILIEMeHTanuje. Ynopeantu J{ajKCTpUH anropuram ca aaropuTMoMm
nperpare y mupuny. [lopen oapehuBama myxune Hajkpaher myta,
OITHCAT! M KAKO CE MOXE PEKOHCTPYHCATH CaM ITyT.

Omnucarn ®noja-Bapmanos aaropuraM 3a npoHanaxeme Haj-
kpahux myTeBa u3Mel)y cBux uBopoBa. Omnmcary Kako ce TOKOM CBake
HapeHe HTepaluje ajaropurMa rnosehaBa cKynm 4BOpPOBa MPEKO KOjHX
Mory za mpoby myTeBu usmel)y uBopoBa. ANropuram NpHKazaTH Kao
QITOPUTaM JAWHAMHYKOT IIpOrpaMupama. JHCKyTOBaTH CIOXKEHOCT.
VYnopenutu ca (Mame epUKAaCHUM, aJId MOXKAA OYHTIICTHHjUM) aJiro-
PUTMHMA y KOjEMa C€ MHIYKTHBHA KOHCTPYKIMja BPIIH 110 CKYITy YBO-
poBa rpada, 1o CKyIly IpaHa 1 110 AOMYLITEHO] Ay)KHHH ImyTeBa. [Topen
onpehuBame ayXKHUHA IyTeBa, MPUKa3aTH Kako je Moryhe pekoHCTpyu-
catu came myTtese. [IpukaszaTn mpuMeHe OBOT aAropuTMa (Ha IpHUMep,
MpoHalaKeha BpeMeHa HajOpke KOMyHUKanuje u3mely aBa yBopa y
MpEXH, IPOHATIAXEHhe TPAH3UTHBHOT 3aTBOPEHH-A PETaLlije).

Hedunncaru pazanumyhe npBo naror rpada u onucary npoodiem
NpoHalaXXemha MUHUMAJIHOT pa3anubyher apBera. [Ipukasaru Ipu-
moB 1 Kpackajios anropuram. Harmacutu na cy 06a anropurma rpam-
3MBa M JOKA3aTH OIPaBIaHOCT OMpama JOKAIHO HajOoJber periema y
cBaKOoM Kopaky. IIpmkaszarnm pazHe MOryhHOCTH 3a MMIUIEMEHTAIH]y
IIpumoBor anropurma (kopuinhemeM HU3a WK KOpUIIhemeM pena ca
IPUOPUTETOM) U JTUCKYTOBATH CIIOKEHOCT. YNOPEIUTH MMIUIEMEHTa-
unjy IlpumoBor u [lajketpuHor anroputma. [Ipukasatn ummiaeMeHTa-
mjy KpackamoBor anroputMa y K0joj ce KOPUCTH CTPYKTypa MmoaaTaka
3a MPEeACTaBIbaEe ANCjYHKTHHX CKYINOBa M JAWCKYTOBaTH CIOKEHOCT.
IIpukaszatu npumepe y KojuMa ce NpuMerbyjy OBH aJITOPUTMU (HITp. pa-
3anumbamke MTO Mambe KabIoBa Tako Jla CBH YBOPOBH IOCTaHy MOBE3a-
HH, TeHEpHCatbe ITaBUPUHTA U CIIMYHO).

AKO HAaCTaBHHK OCETH MOTpedy M aKko BpeMe TO JO3BOIH, MOXKE
YUCHHUIIMMA JTOAATHO MPHUKA3aTH U HEKe Apyre Tpad)OBCKE aIrOpUTME.

VY ckorry obpazne TeMe AJNTOPUTMH TeKCTAa Ha IOYETKY aHalH-
3MpaTH aNropuTMe 3a MpeTpary JaaTe MOAHUCKE YHYTap JaTe HUCKE.
[ToaceTHTH y4eHUKE Ha CTAHIAAPAHM aJITrOPUTAM KOjH NPETpary BpIIH
TpyOOM CHJIOM M JUCKYTOBAaTH H-ETOBY CIOXKEHOCT. [lMCKyToBaTH Ma-
HE TOT aJTOPUTMa M MCTaKHYTH TTOTEHIMjaTHa MECTa 3a ONTHMHU3aIlN-
jy. Ilpukasatu HeKHM oJ] aJdropurama mperpare JIMHEapHe CIOKEHOCTH
(Kuyt-Mopuc-Ilpatos anropuram wiu bojep-MypoB anroputam).
VBecTH IojaM peryJapHuX M3pa3a U NpHUKa3aTH Kako Ce peryiapHu



U3pa3n KOPHCTE 3a OIHC je3uka (Ha NMpUMep, ONUCATH aJpece elieK-
TPOHCKE TIOIITE WJIM PealHe KOHCTAHTE). AKO MPOTPAaMCKH jE€3UK TO
HOJIpKaBa, NMPHUKA3aTH KaKo Ce y HEeMy BpIIM IpeTpara Ha OCHOBY pe-
TylapHUX U3pas3a. YBECTH I0jaM KOHTEKCTHO-CJI000THHX rPaMaTHKA
1 00jaCHUTH KUXOBY YHOTpeOy 3a OIHMC CHHTAKCE MPOTPAMCKHUX je3HKa
(y obnuky, Ha mpumep, npoumpere bekycose Hortauuje). [Ipukasaru
TEXHUKY PEKYP3MBHOI CIIYCTA U HEHY NPUMEHY Ha palldlambaBarbe
APUTMETUYKHX M3pa3a WM UCKa3HUX (opMyIa.

AKO HACTABHHK OCETH MOTpedy M aKo BpeMe TO JO3BOJIM, MOXKE
YUYCHHIMMA [OJaTHO INPHUKA3aTH U HEKe JApyre alropurMe 3a paj ca
TEKCTOM.

VY ckiony obpane Teme I'eoMeTpHjcKH aJrOPUTMH TMOJCETUTH
YYEHHKE Ha OCHOBHE I0jMOBE AaHAJIMTHYKE reoMeTpHje (BEeKTOope, KO-
OpIMHATE, CKaJapHH, BEKTOPCKM M MELIOBUTH Hpou3Box). Ilokasatn
HPUMEHE CKAJIApHOT IPOM3BO/IA HA HCIUTHBAKE HOPMAIHOCTH, BEK-
TOPCKOT' TPOM3BOJIA HA MCIUTHBAKE KOJIMHEAPHOCTH M MEIIOBHTOT
MPOM3BO/IA HA UCITMUTHBAKE KOIIAHAPHOCTH Tadaka y MpocTopy. YBe-
CTH T10jaM OpHjEHTallMje Tayaka y PaBHU M NMPHKA3aTH MPUMEHE BEK-
TOPCKOT IPOM3BOAA HA MCIIUTHBAE OPHMjCHTALMje Tadaka. YBECTH
penanujy ,,ca UCTE CTpaHe IpaBe’ U MPUKA3aTH KaKo c€ OHA MOXKeE TPOo-
BEpUTH (Ha IpUMEpP, IPUMEHOM BEKTOPCKOT MPOU3BOIA).

IToaceTHTH y4eHHUKE HA HaYMHE M3PavyyHaBam-e MOBPLIMHE TPO-
yIjla 3a/1aTUX KOOpIMHaTaMa TeMeHa (XEepOHOBHUM 00paclioM, BEKTOp-
CKMM HPOM3BOJOM). J[EMOHCTPHPATH KAaKO CE MOBPIIMHA KOHBEKCHOT
HOJIMTOHA MOXe JOOMTH jJeAHOCTABHUM pa3jarambeM Ha TPOyIIoBe (Uu-
ja je cTpaHuna jenHa (pUKCHpaHa MBHLA MOJIUIOHA). YBecTH (opMyiry
neptiaama (eHrt. shoelace formula) 3a n3padyHaBame MOBpIINHE MPO-
U3BOJFHOT IPOCTOT MOJIUIoHa (1oaurona 6e3 camonpeceka). [Ipukasaru
aJIropuram MpoBEPE Aa JIM Ta4yKa Ipunajga yHyTpammbOCTHU ITOJIMTIOHA.

[MpukazaTy yueHUIIMMA aaropuTam 3a Kpenpame MpocTor MoJIu-
HOMa Ha OCHOBY JIaTOT' CKyIla Tayaka.

[TpyukazaTn ydeHHIMMa aJrOPUTME 3a W3padyHaBambe KOHBEK-
cHOT omoTaya ronurona. [lomenytu anroputam rpybe cuie (3a cBa-
Ky J{y’K IIPOBEPUTH J1a JIX je €0 KOHBEKCHOI' OMOTaya) ¥ JIUCKyTOBaTH
EroBy cliokeHoCT. [Ipukasaru anropuram ymorasama nokiona (Ilap-
BHcOB Mapm) 1 I'paxamoB asnropuram. J[1ickyTOBaTH HUXOBY CIIOXKe-
HocT. [TomenyTn MoryhHOCT M3rpaame aaropuTMa TEXHUKOM MOJENN
Ta BIajaj.

AXO HaCTaBHHUK OCETH IIOTpedy M ako BpeMe TO JI03BOJIH, MOXE
YYCHUIIMMA JOJIaTHO NTPUKA3aTH U HEKe Jpyre FeOMETPH]jCKe ajropuTMe.

VYV oxBHpYy TeMe AJITOPHTMH Teopuje OpojeBa ca yueHHIUMA
obpamutn EykmmpoB aaropuram 3a onpehusame H3/l (axo je oBaj
anroputaM panuje pal)eH kao mpumep, MOACETHTH YUCHHKE Ha Ihera).
IIpukazaru xako ce uzpadynaBamse H3C cBoau Ha uzpagynasame H3/I.
VBectu npommper Eykinmos anropuram M npuKazaTé BEroBe IpUMe-
He: pelaBambe AH0(GaHTCKUX jeHa4YnHa, opehuBambe MOIyIapHOT HH-
Bep3a U JICJbCH-E M0 MOJYITY.

OO0pamut TeMy Ie/bHBOCTH, JOKa3aTH Ja ce JeIUoIH Opoja
YBEK jaBJbajy Y apOBUMa U yIOTPeOUTH je y anroputmuma (oxpehu-
BamC JeHiala, HCIIUTHBAKkE 1a Jin je Opoj mpoct). Onucaru Eparo-
CTEHOBO CHTO 32 IPOHANAKEHE CBUX MPOCTHX OpojeBa MamHX Of Ja-
Tor Opoja. [Ipukazaru anropuraMm 3a pacTtaB/bambe 0poja Ha mpocTe
YHHHOLE U Herose mpuMmene (oapehuBame Opoja u 30mpa menmana
Ha OCHOBY MYJITHIUTUKATHBHOCTH THX QyHKIHja). YBectu OjnepoBy
¢dynkumjy (6poj OpojeBa y3ajaMHO MPOCTHX ca AaTHM OpojeM), ToKa3a-
TH HbeHY MYITHIUIMKATHBHOCT U MOKA3aTH KAKO C€ OHAa MOXKe e(DUKACHO
M3pavdyHaTH Kaja je Opoj pacTaBibeH Ha MpocTe ynHuone. [Ipukasatu
MIPUMEHE Y KpUITOrpaduju.

AKO HACTaBHUK OCETH IIOTPEeOy M aKO BPEMe TO JI03BOJIH, MOXKE yue-
HHULUMA JIOJaTHO IPHKA3aTH U HEKE JApyre aJropuTMe Teopuje Opojena.

VY okBHpYy TeMe Imperies AJropuTaMa HaJ OMTOBHMA NOKPHUTH
MpUKa3 OMHAPHOT caJpiKaja MPOMEHJBUBHX, MOCTYIKE M3Bajamba Ofl-
peheror ckyna 6uroBa u3 Opoja, ymuc Hyna OUTOBa Ha onpeleHe mo-
sunuje y Opojy, ynuc jeman Ourosa Ha ozxpehene mosummje y Opojy,
WHBEPTOBamke OMTOBA Ha ofpel)eHUM mosuiHjamMa y Opojy, YKIamame
nocnenmber jenan ourta y 6pojy u cnmuno. [Ipukaszatun u onpehusame
CTereHa JIBojke IU(TOBameM 1 ehUKACHO UCIIUTUBAKE J1a JIU je Opoj
crerneH aBojke. [lpukasatu pasHe aaroputme Opojama jeman OUTOBa y

3amucy Opoja, ykJbyuyjyhu u mapainenHo 6pojame OutoBa (110 MPUHITH-
Iy TIOZIGJIN T1a BJIAJaj) M JUCKYTOBAaTH UXOBY CIOKEHOCT. [Ipruka3arn
pedurexcujy (oOpTame penociena) GuTosa.

Tema Ilperyen ogadpaHux cTPYKTYpa NOJATAKA U AJITOPHTAMA
npe/BuleHa je 3a yrBphuBame 1 IpOIIMpHUBak-e TpajuBa. Peanusanujy
OBE TeME WJIM HEKOI HEHOr Jiesla MOryhe je oCTBapuTH M Ha II0YETKY
TOJMHE, aKO CE MOKaXe Ja je MOTpeOHO BHIIEC BPEMEHA 32 OOHABIbAE
HEKHUX TeMa MpeiBHeHUM IUIAHOM U IPOrpaMoM Jpyror paspena. Tako-
bhe, axo ce mokaxe motpeda 3a TUM, OpOj YacoBa 3a JeTajbHO yTBphHBa-
HC OCHOBHHUjHX aJropuTama je Moryhie mpoImMpuTy ra 1 1o LeHy Ja ce
HEKH HaIPeTHHjH allTOPUTMH (Ha IpUMep, HeKN rpa)OBCKH aITOPHTMH,
HEKH JITOPUTMH TeopHje OpojeBa WM HEKH FeOMETPH]CKU aJTOPHUTMH)
He o0pajie i ce 00pajie caMo y CKJIOITy JIOJIaTHE HACTaBe.

PAYYHAPCKHN CUCTEMH

b 1 3apanm

Hub HacTaBHOT mpeaMeTa PauyHapCKH CHCTEMH je CTHLAHbC
OCHOBHUX 3Hama 0 apXUTEKTYPU M OPraHU3alMj1 padyHapa U KapakTe-
pHCTHKaMa pauyHAPCKUX CHCTEMA.

3aganu HacTaBe NpeaMeTa PauyHapcku cucTeMH cy J1a y4eHULH:

— YNO3Hajy KOMIIOHEHTE PauyHapCKOT' CHCTEMa, BHXOBE (DyHKIIH-
j€ 1 Ha4YMH BUXOBOT MIOBE3UBabHA;

— OyIy ocrioco0JbeHH Ja ypaje jeTHOCTaBHEe apUTMETHIKE Orepa-
nyje ca mesiuM OpojeBnMa y OMHApHOM U XEKCaJeHUMAaTHOM OpOjHOM
CHCTEMY U KOHBep3Huje u3Melhy cucrema;

— [03HAjy OCHOBHE Xap/BEPCKEe KOMIIOHEHTE pavyHapa, TPUHIK-
T1e BUXOBOT (PYHKIIMOHKCAA U YJIOTY Y IIHPEM PAduyHAPCKOM CHCTEMY;

— pasyMmejy yJIOry MaIlMHCKOI je3uKa M pas3iiiKy u3Mely acem-
OJIEPCKOT M MAIIMHCKOT je3HKa.

I pa3pen
(2 gaca HeneJbHO, 72 Yaca TOAMIIELE)

1. ¥Bon y pauyHapcke cucreme

— Ilojam u BpcTe pauyHapCcKUX CHCTEMA.

— Xapasep u copTBep.

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

2. IuruTa;THu 3anuc nojaaraka

— OJHOC TUTUTAHOT M aHAJIOTHOT 3aIlica.

— BpojeBHu cucteMu: ieKa[HH, OUHAPHH, XCKCA/ICKaIHH, OKTAJIHH.
— 3amnuc Heo3HaYEHHUX OpojeBa M omeparyje Hall ’bUMa.

— 3amnuc o3HaueHnX OpojeBa U onepanyje Hal lbHMa.

— 3amuc pa3nomibeHuX OpojeBa U onepalyje Hal ’bUMa.

— 3ammc TeKcTa.

— 3amuc cimke, 3ByKa U BHIEA.

3. Jlornuke ocHOBe 00pajie nogaraka

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

4. OcHOBH apXUTEKType U Opranu3anmje pauyHapa

— ApXuTeKTypa 1 OpraHu3alyja payyHapcKor CUCTEeMa.
— IIponecop.

— Memopujcka xujepapxuja.

— Yna3Ho-u3nasHu ypehaju.

— Maructpare.

5. Acem0i1epcko nporpamMupame

— AceMOIepCKy ¥ MallIMHCKH jEe3HIIH.
— CKyn MHCTpYyKLHja.

— Hauunu agpecupama.

— MaluHCKH CTeK.

— Ilpumepu mporpama.



HAYUH OCTBAPUBAIbLA ITPOI'PAMA

Panu nakuier ruiaHupama HacTaBe Jaje ce OpHjeHTALOHHU Tpe/-
Jor Opoja yacoBa 1o TemMama.

VYBox y pauyHapcke cucreme (12)

Jurnranau 3anuc nogaraka (16)

Jlormuxe ocHoBe 0Opaje noxaraka (14)

OCHOBH apXHUTEKType U opranuzanuje paayHapa (14)

Acembnepcko nporpamupame (14).

VY okBupy TeMe YBOJ y pauyHapcKe cHCTeMe TTOKEJbHO je yde-
HHIMMa CTBOPHTH IpyOy CIIMKY O CTPYKTYpH M Ha4uHY (DYHKIMOHHCA-
ha padyHapCKUX cucreMa. M3marame mMoxe sa Oyze caMmo Iperiiesito,
BeOMa He(OpMalHO M TOKOM OBOT' YBOJHOI Mperiena Hema morpebe
YJIA3UTH Y CyBHIIHE AeTasbe. JleuHucaTH 0jaM TEXHOIOUIKE KOHBEp-
TEHIMje U MCTAKHYTH JIa Ce JaHaC KOPHCTE PA3INYMTH OOIULH pady-
HApCKUX cHcTeMa (CTOHH M NPEHOCHH pavyyHapu, TaOJleTH, MaMeTHH
tenedonn, yrpahenn (embedded) pauyHapckm CHCTEMH W CIHYHO),
KOju CBU (D)YHKLIMOHHMIIY 110 BEOMa CIMYHUM npuHounuma. Mcerahu na
Cy JaHalllbU pavyHApPCKU CUCTEMHU I10 NPaBUITY AUTUTAIIHA U YKPATKO
U He()OPMAJIHO MIICTPOBAaTH KAKO CE PA3IM4UTH MOJALH (TEKCT, CIIH-
Ke, 3ByK) 3allHCyjy JUTHTAIHO, ToMohy OpojeBa. JledhnuHrcaTn ocHOBHE
KOMITOHEHTE Xap/iBepa padyHapa (Iporecop, NIaBHy MEMOpH]jY, Maru-
CTpaJyie U yaa3Ho-u3Ja3He ypehaje) u WiIyCTpoBaTH KaKo OHH YYECTBY-
jy ¥ pany pauyHapckux cucreMa (Ha NpUMepy M3BpIIaBarba HEKOJIHKO
aceMOnepckux MHCTpykuuja). OCBpHYTH ce Ha cOopTBep pauyHapa U
FEroBy KiacH(UKaIHjy, ca moceOHNM HArlIacKOM Ha CUCTEMCKH cO(T-
Bep, ONEpPaTHBHE CUCTEME M HbHXOB OTHOC ca XapJBEpOM padyHapa. Y
OKBHpY OBE TeMe 00paHTH U YJIOTY padyHapCKUX CHCTEMa y caBpeMe-
HOM JipymTBy. Onucati CUTyalyje y KojuMa padyHapH M TeXHOJIOTHja
OJIaKIIaBajy JM4HE U MpopeCHOHAIHE KUBOTHE cuTyauje. OCBpHYTH
ce W Ha YTHIIa] IPeKOMepHe yrmoTpeOe padyHapa Ha 3IpaBJbe JbYAH U
YTHLQ] pauyHapCKOT OTMaJa Ha JKMBOTHY CPCAMHY. YUCHUIMMA JaTH
XPOHOJIOIIKHA TIPENIe]] pa3Boja padyHCKUX CHpaBa M IIPOTPaMaOMITHIX
padyHapcKHX cUcTeMa Kpo3 uctopujy. He mHCHCTHpATH HA TEXHUYKUM
KapaKTepucTuKama HOje}ll/lHHX CIlpaBa HUTHU Ha NPEHU3HUM JaTyMHUMa
BUXOBOT U3yMa, Beh ucrahu 3Ha4aj 1 HOBE KOHLIENTE Koje Cy Tu ypeha-
ju npBH 1yT yBenu. Mnak, HHCUCTHPATH Ha TOME Jla YYCHUIIU yMejy aa
HCTaKHy 3Ha4aj cBakor ypehaja u a ra cMecTe y HEKH BPEMEHCKH Iie-
puon M uctopujcku KoHTekcT. [locnenme aBe Teme (yaora u uctopujar
pauyHapCKUX CHCTEMa) IIOTOJHE Cy ¥ 33 CAMOCTAJIHY 00pajly M MOry ce
obpaljuBat y 00JHMKY CEeMHUHAPCKUX PAI0Ba.

VY okBupy Teme JIMTHTAJIHH 3alMC MOJATAKA [PELM3HO YBECTH
MEXaHH3Me 3alnca pa3INYMTHX THIOBa mnojaraka (Opojema, TEKcTa,
CJIUKa, 3ByKa, BUea) y o0iMKy (OuHapHO 3anucannx) Opojesa. [edu-
HHCATH T10jaM AUTUTAIH3AIHM]e U OHOC n3Mel)y AUTuTaIHor (IUCKpeT-
HOT') ¥ @aHAJIOTHOT (KOHTHHYAJIHOT') 3anuca. McTakHyTH npenpeKe AUru-
TaJHOM 3aMHCY (CIOKEHOCT MOTPeOHE TEXHOJIOTH]E), Al M IPEIHOCTH
KOje IUTHTAJIHU 3allUC JIOHOCH jeJHOM Kala ce peaimsyje (TpajHOCT,
NpaBJbEHEe MICHTHYHUX KOIHja, jeHOCTABHOCT 00pajae, NMpeHOC M
CJINYHO). AHAJIOTHY TEXHOJIOTH]y WIIyCTPOBAaTH HAa NPHMEPY 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 Mojaraka y oOIuKy Opojea (He obaBe3HO Ou-
HapHUX), a 1a ce TH OpojeBn Hajuenrhe 3anucyjy OMHapHO, 3aTO LITO je
ypebhaje 1 Memopuje ca aBa pa3iMuuTa CTamba jeJHOCTaBHUje pealn3o-
BaTH HETo ypehaje ca BUIlle AUCKPETHHUX CTamba.

[lo3unmonu 3amuc AekagHuUX OpojeBa ca KOjUM C€ YYCHHUIH Cy-
cpelly o1 paHHX pa3pesia OCHOBHE MIKOJIC YOIIITHTH Ha IPOU3BOJBHY
OpojeBHy ocHoBy. Dokycuparu ce Ha ocHoBe 10 (nekaaHu 6pojeBn), 2
(bunapHu OpojeBu), 16 (xexcanexaauu OpojeBu) u 8 (okTamHK Opoje-
BH). YUCHHIMMA JJEMOHCTPUpPATH KOHBEP3Hje 3aIica MPpUPOTHUX Opo-
jeBa y3 IoMoh KaskyinaTopa. YBeCTH pa3InyuTe aJroputMe mpesohema
OpojeBHUX OCHOBa (U3 Jare ocHOBe y ocHOBY 10 1 u3 ocHoBe 10 y nary
ocHOBY). VHcuctupary Ha Be3u m3Mel)y OMHApHOT U XeKCa/leKaaHOT 1
OMHAPHOT M OKTAJHOT CUCTEMa M XeKCaJleKaJHe U OKTalHe OpojeBe Ko-
PHCTHTH Kao Ha4MH CKpahnBama 3amnnca OMHapHUX OpojeBa.

YBecTu mojam 3amuca Heo3HadeHuX OpojeBa ca Gpukcupanum Opo-
jem OuToBa. J[ucKkyTOBaTH MHTEpBal OpOjeBa KOjU Ce MOTY 3aIlHCcaTh 3a

paszmuuut 6poj 6uroBa (MHTEpBa ox 0 ;o 2"-1). JeaHOCTaBHOCTH paan
pasMaTparu yriiaBHOM 0CMOOHTHE OpojeBe, anu 00e30eIuTH 1a yUCHH-
1 Oyy cBeCHHM Ja ce OpojeBH y padyHapuMa JdaHac OOMYHO 3aIHCy-
jy momohy 32 6uta. Jlepunucaru anropuram cabupama HEO3HAUCHUX
OpojeBa, y3 yBoheme mojMa mpekopadera NpHINKoM cadupama. YBe-
CTH U aJropuTaM MHOXKEHa Heo3HaueHHX OpojeBa. ToxoM H3narama
MOKEJPHO je Byl mapaiene ca mporpaMcKiM je3UKOM KOjU YUSHHUITH
n3ydaBajy (Ha mpuMep, AUCKyToBaTu Tunose unsigned char n unsigned
int y jesuky C mwim ca TunoBuma byte u uint y jesuky C#).

VBecTu 3amuc 03HaUCHUX OpojeBa y 0OIHMKY O3HAYCHE ariCOIyTHE
BpenHocTH. J[nckyToBaty npobiemMe H3BOherma apuTMETHYKHX Orepa-
[{ja HaJ TaKo 3allMCaHuM OpOjeBUMa U UCTAKHYTH MPOOIEM ABOCTPY-
KoT 3anuca Hyne. HakoH Tora, kao perieme npobiiema cabuparmba u oy-
3MMarba YBECTH 3alliC 03Ha4eHNX OpojeBa y 00Ky IOTIIYHOT (Jpyror)
KOMIUTEMEHTa. JIuCKyToBaTH MHTEpBa OpojeBa KOju Ce MOTY 3alHCcaTH
3a pasnuuut Opoj Gurosa (mHTepBan of -2"! mo 2"'-1). Veectu Byros
aITOpHUTaM 32 MHOXKEHE OpojeBa 3alMCaHuX y MOTIYHOM KOMITJIEMEH-
Ty. TokOM H3NIarama MmoeJbHO je Byhn 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 3ammnc pa3IoMIbEHUX OpojeBa U TO y 00JIHMKY (DMKCHOT U 'y
00JIMKy MOKpETHOT 3ape3a. J[MCKyToBaTH OJJHOC OBa J[Ba THIIA 3aIUCa U
HABECTH BUXOBE NPEIHOCTH U MaHe, Kao 1 Moryhe cutyanuje y Kojuma
je BHUXoBa yrnorpeda noxespHHUja. VHCHCTHpaTH HA MpobIeMUMa KOju
HACTajy 300T MPHUPOJe 3amica y MOKPETHOM 3ape3y ca OrpaHHYeHHM
OpojeM OuTOBa MaHTHCE (Ha MpUMep, He MOTYhHOCT IPEU3HOT 3alld-
ca 6pojesa momyt 0,1). luckyroBaru cranmapa IEEE754 u momenytu
3amuce CIelijalHiX BPeJHOCTH Koje OBaj CTaHaapa yBoau (OeckoHau-
HE U JICHOPMAJIM30BaHE BPEAHOCTH). YKPATKO OMHMCATH U HAYMHE H3-
Bohema omepanuja Han OpojeBMMa y TOKPETHOM 3apesy. [luckyroBa-
TH MHTEpBaJI OpojeBa KOjU ce MOTY 3allHCcaTH 3a pa3InduT Opoj Ourosa
EKCIIOHEHTa M MaHTHce. TOKOM M3iarama IoxesbHO je Byhu mapasene
ca MPOrpaMCKUM je3UKOM KOjU yYEHHIM M3y4aBajy (Ha IpuMep, IUCKy-
toBatu TuioBe float u double y jesunuma C umu C#).

VBecTH cTaHaap/He HAaYMHE KOIHpama TeKCTa y padyHapy. Kpe-
nytu ox tabmune ASCII, ckyma kapakTepa Koju OHa HMOKPHBA U OIIH-
ca meHHX cBojcTaBa. HakoH Tora yBectu u tabnuiy Unicode u y #0j
IpPHKa3aTH KapaKkTepe KOju ce KOPUCTE 3a 3alMC TEKCTOBA HA CPIICKOM
jesuky. YBectu koxupama UCS-2, UTF-8, UTF-16 u auckytoBatu ux
JIeTaJbHO, HA HUBOY OMTOBA. 3aMHTEPECOBAaHMM yueHHIIUMa Moryhe je
MpUKa3aTh ¥ jeaHo6ajTHa npommupema ASCII tabmune (Ha mpumep, Ta-
6mune ISO-8859 u Windows-1250, Windows-1251).

VBecTH HauMHE 3amKca PacCTEPCKHUX CIIMKA M pa3He HAYMHE Mpei-
craBipama 0oja (RGB, CMYK, HSB). Vkparko u Hedopmaino omnu-
card W Moryhe HauWHEe KOMIIpecHje CIUKe. 0e3 M ca TYOUTKOM U TO-
MeHyTH Hajuemthe kopumhene gopmare 3a yyBame ciauka. OmucaTa 1
TEXHHKY JUTHTAIHOT 3amuca 3Byka. JledpuHucaTy mojam yzopka (cem-
wia), ppeKkBeHnHnjy y30pKoBama 1 omucaru Besy ca Hajkuct-IlleHo-
HOBOM TeopemMoM. O0jaCHUTH U IITA je BUIIEKAaHAIHO CHUMAabe 3ByKa
(ctepeo, 5+1, 7+1). YkpaTko onmcaTu u Ujaeje TEXHUKE KOMIIpecHje ca
ryOuTKOM 1 0e3 ryOuTKa M IOMEHYTH | Hajuemhe ¢popmare 3ammca He-
KOMITPUMOBAHOT M KOMIIPIMOBAHOT 3ByKa (waw, mp3, flac). O6jacuu-
TH M Ha4WH 3aIl1ca BUJIeO-MaTepHjaia U NOMEHyTH Hajuemhe Gpopmare
3amuca U KoHTejHepcke popmare (avi, mp4, mkv).

Temy Jloruuke ocHoBe 00paje MOZATAKA 3allOYETH KPATKUM
noacehamem Ha BynoBy anreOpy joruke (Mcka3He GopMyie U JIOTHYKE
BE3HHUKE) KOjy Cy YUCHHUIHM Beh M3ydaBain y OKBUPY MaTeMarHke. YBe-
CTH T10jaM Jiornuke QyHKIHje, KoHjyHKTHBHEe HopMmaiHe popme (KHD)
U aucjyHKTHBHe HOopManHe ¢opme (JJHD) m ommcarn moctynak mbu-
XOBOT onpehuBama (Ha OCHOBY TabnuIe HICTHHUTOCHE BPEIHOCTH, Ka0
u TpaHcopmanujama gare ¢popmyne). [loMeHyTH U MOCTyNak MUHH-
vanmzanuje KH® u JTHO (anrebapckum tpanchopmajama, KapHo-
oBHMM Martama). JIormuka Koja HOXKeJbHO je 3ydaBaTH y OKBUPY HEKOT
codTBepckor cumysaropa (Ha nmpumep, LogiSim).

Ha INOYETKY H3ydaBamba KOM6I/IHaTOpHI/IX JIOTMYKHUX KOJIa YUYCHH-
L[UMa IIPHUKa3aTH CUMOOJIE 3a PEACTABIbAE CIEMEHTAPHUX JOTHYKUX
BesHuka (AND, OR, NOT, XOR, NAND, NOR). Ilpuka3zaru kako ce
Ha ocHoBy /ITH® nim KH® moxxe HampaBUTH CEKBEHIHJATHO KOJIO KO-
je mpencTaBiba MPOU3BOJBHY JIOTHUKY (QyHKIHjy. [Ipnkasatn kako ce



nmoMohy OBHX KoJla MOXKE HAIPaBUTH TOJIycabupad, cabupad, Kouep,
JICKOJIeP, MYJITUILICKCED U JICMYIATHILUICKCEp U MIIyCTPOBATH YIIOTY CBa-
KOT O] THX KOJIa y OKBHPY HEKOT Immper cuctema. [Ipukaszatn kako ce
nomohy OBMX OCHOBHHX KOJIa MOXK€ KPEHMpPAaTH jeIHOCTaBHAa apHTMe-
THUYKO-JIOTHUKA jequHuna. J(eMOHCTprpaTH Kako ce BHIeOuTHH ypeha-
ju Mory no0uTH KOMIOHOBameM ypehaja xoju oOpalyyjy mojennHaqne
6uToBe.

Jledunncaru mojam ceKBEHINjaTHNX JIOTHYKUX KOJIa U 00jacHUTH
IbUXOBY Pa3iiMKy Y OJHOCY Ha KOMOMHaTopHa Koia. Omnucaru pasiuky
u3Mel)y aCHHXPOHHMX M CHHXPOHHX KOJIa M YBECTH I10jaM CHCTEMCKOT
yacoBHHKaA Tj. cara. Jedunucaru ¢mumn-duon (1j. pedy, enrt. latch) u
omucaru mwerose obnuke (SR, D, JK, T), moryhe HaunHe UMIIIeMeHTa-
muje (momohy NAND mm NOR xoia) u ynory y u3rpaamsu MEMOpPH]-
ckux henmja. [Ipukasaru xako ce momohy Bumie ¢uui-¢omnosa Moxe
W3TPAZNUTH pEerHcTap, MOMepavyku perucrap u Opojad W WIIyCTPOBATH
ynoTpedy THX KoJia Y LIUPEM padyHapCKOM CHCTEMY.

O ckiomy Teme OCHOBHH OpraHu3aiyje U apxXuTeKType pa-
YyHapa y4YCHHIMMa IPEICTABUTH OCHOBHE Xap/BEPCKE KOMIIOHECHTE
padyHapa, IpHHIHIE BUXOBOT (DYHKIMOHHCARkA U YJIOTY y HMIHPEM pa-
qyHapCKOM cuctemy. [Iprkasaty CTpyKTypy ponecopa: apuTMETHIKO-
JIOTUYKY jeIUHUILY, peructpe (MporpamMcKu JOCTYIHE PETHCTpe, Mpo-
rpaMcku Opojad, IPOrpaMcKy CTAaTYCHY Ped) U KOHTPOJHY jeAMHUILY
1 OIMCATH HAUYWH HETrOBOT (DYHKIIMOHHCama (CKYIl MHCTPYKIHja, HH-
CTPYKIMOHU LUKIYC W Herose ¢ase). Omucaty U MeXaHU3aM IIPEKHU-
Jla ¥ yJIoTy TIpeKnia Kao peakiyje Ha crosbammbe gorahaje. [Iprkazarn
paznu4uTe 00JIMKe PUBPEMEHE U TPajHe MEMOpHje, IPUKa3aTH HUXOB
OJIHOC y CBETIy Op3uHe, IIeHe U KamauuTeTa U Ae(UHUCATH MEMOPH])-
cky xujepapxujy. Mcrakayta RAM, ROM u (mpouecopcke) Kem MeMo-
pHje 1 00jaCHUTH BUXOBY yIOry y cucteMy. OIicaTu CHCTEMCKY Mart-
CTpally Kao Be3y u3Mel)y mpomecopa u IiaBHe MEMOpHje U pa3iIHIHuTe
00JIMKe MarucTpase Koju ce cpehy y caBpeMEeHHM pauyHapCKUM CUCTE-
MHUMa. Y OKBHUpY Iperiena ynasHo-usnasuux (nepudepujckux) ypehaja
00paanTn HaYMHE KOMYHMKAIMje Ca HbUMA U HAIIACHUTH YJIOTY CHCTe-
Ma IMpeKua 3a peanusannjy ynaza-usnaza. O0jacHUTH pa3liuKy M3Me-
hy nmporpamupaHnor ynasa-u3iasa u ynasa-u3nasza y3 nomoh ypehaja za
mupekran npuctyn Memopuju (DMA). OGjacuutn pasiauky usmely
MEMOPHjCKHU-MalUpaHoT M U30JI0BAHOT yia3a-u3iasza. Kox ymasHo-us-
JIa3HUX KOMIIOHEHTH JETaJbHO 00jaCHUTH IOjaM U NPUHIHIE QyHKIH-
OHHCama MarHETHHUX AWCKoBa, SSD ypehaja, rpaduukux xapruma, Ta-
CTaType, MUIIEBA, IITaMIIada ¥ ckeHepa. O0jacHUTH yIIOTY U IPHHIIUIIC
(dbyHKIIMOHKCamka yHIBEp3aHe cepujcke Maructpaine USB. O0jacHuT
¥ 1I0jaM U HaMeHy Jipajeepa 3a rnepudepujcke ypehaje u bHXOBY Besy
ca ornepaTuBHUM cucrtemMuma. Ca yyeHHIMMA MPOAHAIU3UPATH Y TOM
TPEHYTKY aKTyelHy IOHYJY pauyHapa W pauyHapCKUX KOMIIOHEHTH U
HPOJUCKYTOBATH HEKE padyHapcke KoHGHTypalpje Koje ce Mpoaajy y
TOM TPEHYTKY. YKPaTko, CaMO Ha HHBOY IOjMa M CHIIMKOIUISIH]CKUX
nHdopManuja 00jacCHUTH HaNpeHEe TeMe ITOMyT BUIICHUTHUX U BHIIIE-
jesrapHUX Iporecopa, CylnepcKaJapHUX M BEKTOPCKHX Ipolecopa u
MYJITHIIPOLIECOPCKHX CHCTEMA.

O ckiony TemMe AceMOJiepcKO HporpamMupame HIyCTpoBa-
TH TI0jaM aceMOJICPCKUX M MAIIMHCKHX je3WKa U MCTaKHYTH FUXOBY
HEOINXOAHOCT Kopuinhema 1 y CaBpeMEHUM PadyyHapCKUM CHCTEMHMa
(CBM BUIIM ITPOTPAMCKH je3UIH MOPajy ce MPEBECTH HAa MAIIMHCKH je-
3K Aa Ou ce Mortu u3BpIINTH). [1okeJbHO je OBY TeMy WIIyCTpOBATH
Kpo3 Kopumihema HEKOM peaTHOT aceMOIepCKOT je3nka 3a X86 apxwu-
TEKTypy Koja je ydeHHIUMa JocTynHa (Ha mpumep, NASM y okpy-
xkewy SASM). YueHunuma Tmpuka3até paj y u3aOpaHOM OKPYKEHY
(yHoLIEHE ITporpama, npeBoljemne, NoBe3uBambe, IOKPETamke porpama,
nebaroBame). [la Ou ce omakimao ymas ¥ W3ja3 HACTAaBHUK MOXKE MPH-
mpeMUTH OHOIHOTEKEe Koje CakpHBajy onpeheHe TeXHHUKE IeTajbe Of
ydeHuka. [TOCTYIIHO U JieTalbHO YBECTH KOHKPETaH CKYIl HHCTPYKIHja
U WIyCTPOBaTU MX KPO3 jeqHocTaBHE npuMmepe. KpeHyTu on aputme-
THUYKUX U JIOTUYKUX MHCTPYKIMja M Mporpama JIMHUjCKe CTPYKType, a
HAaKOH yBolhema MHCTPYyKIHja Oe3yCIOBHOT U YCIOBHOI' CKOKa MPOLIH-
PMTH HX Ha jeJIHOCTABHE TIPOrpaMe pasrpaHare U UKINYHE CTPYKType.
VBecTH pasnuyuTe HAYMHE aipecHupara (HEMmoCPeIHo, PErucTapeko u
MEMOPH]CKO TUPEKTHO, PETHCTApCKO MHIUPEKTHO Oe3 moMepaja M ca
nomepajeM (peiaTuBHO)) M 00jaCHUTH HUXOBY HameHy. HaxoH yBo-
hewa u mpukasuMBama NMpUMEpPa MHCTPYKLHUja OOjaCHUTH M HHXOBY

UMIUIEMEHTAINjy M Be3y Ca MAILIMHCKUM j€3HKOM M Xap/IBEpOM Ipolie-
copa. OGjacauty OuHapHM HayuH (popmar) 3amucuBamba MAITHHCKAX
MHCTPYKIMja Y MeMopH]y (TI0Jba 3a KO OTIepaliije 1 OllepaH/ie, Ha9YHE
aZipecupama onepaHazga). YBECTH IOjaM MAIIMHCKOT CTeKa U H>ErOBY
YJIOTY y peanu3aiuju nornporpama. I[lpukasaTn UMIIEMEHTALH]y CTe-
Ka y3 nomoh perucrapa OmiITe HaMeHe M OINMIUTUX MHCTPYKUHUja, ann
u y3 nomoh crenunjanuzoBasor peructpa (SP) u uncrpykuuja (PUSH,
POP). YBectu mojam cTeK-oKBHpa U MPHKa3aTH KOHBEHIMjE MTO3UBAba
nornporpaMa u Bpahama pesynrara mornporpama. Mimycrposatu cse
OBO KpO3 MPUMeEpe jeTHOCTaBHHUjUX IIpOorpaMa 1 MoTIporpama Ha aceM-
Gnepy. IIpukasaru nocTynak noBe3uBama aceMOIICPCKUX IporpaMa ca
nporpaMuMa HalMCaHUM y je3WIMMa BUILeT HHBoa (Ipe cBera ca Ipo-
rpamMuMa HarmucaHuM y je3uky C).

OBJEKTHO OPUJEHTUCAHO IMPOI'PAMUPAIBLE

s u 3apanm

Hunb macraBHOr mpeaMeTa OGjeKTHO OPHjEHTHCAHO MPOTPaMHU-
pame je CTHLAmbEe OCHOBHHX 3Hama O 00jeKTHO OPHjEeHTHUCAHO] Mapa-
JMIMH M BEHOj IPUMEHH y PelllaBamby MPaKTHYHUX Ipodiiema.

3amaum HacraBe npeaMera OOjeKTHO OPHjEHTHCAHO TPOTrPaMH-
pame cy Jla y4eHULH:

— yIMO3HAjy OCHOBHE KOHLIENTE 00jeKTHO OPHjEHTHCAHOT Iporpa-
MHupama Kao IITO Cy: MOJel, Kiaca, 00jeKaT, eHKarcyanuja, Be3e 13-
Mehy kiaca u nomuMopdu3aM, arcTpakTHE Kilace, TCHEpHYKE Kiiace U
00pany u3yseraka;

— pa3syMejy HauWH pelaBarba NPaKTHYHHX Mpo0ieMa MPHMEHOM
00jEKTHO OPHjCHTHCAHE MapaurMe;

— Hay4e Jia paKTHYHEe NpobiieMe pelaBajy npuMeHOM KOHKpPET-
HUX 00jeKTHO OPHjEHTUCAHUX MPOTPAMCKHX jE3UKa.

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

1. HacTanak U KapaKkTepHCTHKe 00jeKTHO OPHjeHTHCAHOT
NMporpaMupama

— Hctopujcku pa3Boj 00jeKTHO OpHjeHTHCAHE MapaiurMe.

— Iperen mo3Hatix 00jEeKTHO OPHjEHTHCAHHUX MPOIPAMCKUX je-
3UKa.

— OCHOBHE KaTaKTePUCTHKE 00jEKTHO OPHjEHTHUCAHE Mapajurme.

— MogenoBame ka0 OCHOBA 32 pelaBambe IpodieMa.

— JIOMeH peasHor mpobiema.

— PeneBantHe ocobuHe.

— Mogen.

2. OCHOBHM NOjMOBH 00jeKTHO OPHjeHTHCAHOT MPOrpaMHpamka

— Kiaca u o6jekar.

— OnHoc m3Melyy kiace U o0jexTa.

— MHcrannupame Kiace.

— YnaHoBu knace.

— 3ajeTHIYKY YWIAHOBH KJace (static)

— yiora noJpa ¥ MeTosia

— JIeKJIapalyja 1nojba U METoze

— IpaBa IpHCTyIa

— IPHCTYI MOJbY H TI03UB METO/IC

— KOHCTPYKIIHja U AECTPYKIHja 00jeKTa

— yJlora u BpCTe KOHCTPYKTOpa

— MO3HB KOHCTPYKTOpA

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

— IIpUMEpPH KOHCTPYKIHjE U JeCTPYKIHje o0jeKara y pa3inauTHM
00jEKTHO OpHjEeHTUCAHUM MIPOTPAMCKUM jE3UIIMA.

3. Bese nsmeby kiaaca u nonumopdusam

— Ilonena Be3a n3mely xmaca.
— Acouyjanuja.

— Arperanuja.

— Kommo3uruja.



— Hacnehusame.

— Ilospa u MeTONIE M3BEACHE KIlace.

— Xujepapxuja kiaca.

— Viora u BpcTe noauMopduzama.

— CraTHuKy 1 JUHAMUYKH [TOTUMOPhH3aM.
— Ad hoc nonmumopduzam.

— [TapameTapcku nonmumopusam.

— IMogTwnm.

— Bupryanne merone.

— ATICTpakTHE METOJIE..

— Viora ancTpakTHUX Kilaca 1 HHTepdejca.

4. M3pana npojexkTHOr 3a1aTKa

— Ilojam u yrora reHepHYKHX Kiaca.

— [Ipumepn npyMeHe TeHePUUKUX KJIaca y Pa3InduTUM 00jeKTHO
OpHjEHTHCAHHUM ITPOTPAMCKUM je3HIIMa.

— 3Hayaj oOpaje u3y3eTaKa.

— MexaHu3am Kpeupama H3y3eTKa.

— Mexanu3aMm o0pajie u3y3eTKa.

— IIpumMena roroBux 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 OpHjeHTHCaHe Mapagurme. HampaBuTu mperien W aHaiu3y
OCHOBHHUX KapaKTepPUCTHKA MO3HATHX O0jEKTHO OPHjEeHTHCAHHX IIPO-
rpaMckux je3uka (Simula67, Smalltalk, C++, Java, C#). Anammsupa-
TH OCHOBHE KapaKTEPHCTHUKE OOjEKTHO OPHjEeHTHCAHE MapajaurmMe u
00jeKTHO OpPHjEHTHCAHU MPUCTYN y pPEIIaBamy MPAKTUYHUX MPoOiIe-
Ma. Mcrahu 3Ha4aj MozenoBama Ka0 OCHOBE 32 pelIaBame Mmpobdiema
y OKBHpY 00jeKTHO OpHjeHTHCaHe napaaurme. Ha KOHKpeTHUM mpume-
prMa 00jacHUTH MOCTYIAK MOJEJIOBamba — [I0CMaTpame JOMEHa pea-
HOT npo0ieMa, U300p pereBaHTHUX 0COOKMHA U 100Ujarke Mojiena.

OCHOBHM NOjMOBH 00jeKTHO OPHjeHTHCAHOT MporpaMupama (24)

Vo3HaTH y4YeHHKE ca OCHOBHUM IOjMOBHMA OOjEKTHO OpH]jCH-
THCAHOT IIporpaMupama — kiaca u o6jexar. O6jacautn ogHoc u3mehy
knace U o0jexta. OGjacCHUTH YIIOTY YIaHOBA KJlace — M0Jba M METOJE.
AHaM3upaTy HauMHE W IpaBa MPHCTYyNa MoJbuMa U Merozama. Kpos
jennocraBHe npuMepe (kiaace 3dpaso, Tpoyeao, Ocoba ¥ ¢i1.) yIo3HATH
YUCHHUKE Ca HAUMHOM H3pajie 00jeKTHO OPHjeHTHCAHUX Mporpama.

VIo3HaTH y4eHUKE ca MEXaHU3MUMa KOHCTPYKLHjE U JeCTPYKIH-
je objekara. PasmoTpuTH BpcTe KOHCTPYKTOpPA M HAauMHE JIECTPYKIHje
o0jekra (necrpykrop wiu Garbage Collector). AHanuzupatu npumepe
KOHCTPYKIIHje U AECTPyKIHje 00jeKaTa y pa3InauTUM 00jeKTHO OpHjeH-
THCAHNUM HPOTPaMCKUM je3nuruma (HIp. pasiuke nsmehy C++ u Jave).

Bese usmelhy kiraca n morumopdguzam (30)

PasmotpuTn moneny Besa usmel)y kinaca u 1eTasbHUje 00jaCHUTH
acollnjalyjy, arperaiiyjy, KOMIo3uiujy u Hacnehusame. Kpo3 koHKpert-
He TpuMepe 00jaCHUTH OJiHOC M3Mel)y BllaCHMKA M KOMIIOHEHTE y OKBH-
Py KOMMO3MIHMje, HAYMH KOHCTPYKIHMje U JIECTPYKIHNje KOMIIOHEHTE U
BJIACHUKA, K0 M HAayMH Kopumrhema KOMIIOHEHTE OJf CTpaHe BIAaCHH-
ka (Hrp. xaca Baspak koja cagpxu xomnoneHte Ocxoa u OMoray).
Kpo3 xoHKpeTHe npumepe oOjacHUTH cMucao HaciuehuBama n nobuja-
Ba Xujepapxuje kinaca (Hmp. u3 kinace Ocoba U3BECTH Kilace YyeHux,
Cmyoenm, 3anocnenu, a U3 Kiace 3anocienu U3BecTH knacy Hacmas-
HUK), OIHOC M3Mel)y OCHOBHE M M3BEJICHE Kilace, IPUCTYI IPEY3eTUM
YJIAHOBMMA y W3BEACHO] KJIACH, J10/1aBa-e HOBUX WIAHOBA Y M3BEJCHY
KJIacy, Kao M HauMH pefeuHrucama MeTo/ia y 3BEe/ICHO] KIIacH.

VII03HaTH y4YeHHKE ca YJIO0roM M BpcTama nomumopdusama. Pas-
MOTPHUTH CTATUYKU U JAUHAMHYKH noiumopdusam, ad hoc moaumop-
¢du3am, napameTapcKu HOIMMOpQH3aM, ITOATUII ¥ BUPTyaIHEe METOJE.

Kpo3 koHKpeTHe nprMepe 00jacCHUTH YJI0Ty BUPTYEIHUX MeToa (HIp.
BUpTyenHa Metona npeocmasuCe() u3 kinace Ocoba koja je penehuHu-
caHa y Kjacu 3anocienu).

OG6jacHuTH pa3nuKy u3Mely BUPTYEIHUX M allCTPAKTHUX METOAA.
OO0jacHuTy JeGUHUIM]Y ANCTPAaKTHUX Kiaca u uHTepdejca. Ha koH-
KPEeTHUM NpuMepruMa 00jaCHHUTH YJIOTY alcCTPaKTHHUX Kiaca M WHTep-
(dejca y xujepapxuju kiaca (HITp. ancTpakTHa Kinaca Queypa U3 Koje ce
u3Boze kiace ITpoyzao u Kpye).

H3pana npojexTHor 3agarka (42)

OGjacHUTH TI0jaM U yIOTy TeHepHUKHX Kiaca. Pasmorpuru unejy
yBohema TeHepHYKUX Kilaca y PasiHINTUM O0jEeKTHO OpHjeHTHCAHHM
HPOTrpaMCKUM je3unumMa. PasMoTpuTn mpumepe NpHMeHe T'eHePUIKHX
KJ1aca y pa3InduTHM 00jeKTHO OPHjEHTHCAHUM ITPOrPAMCKUM je3UINMA.
O6jacanTy MOTyhHOCT T0jaBe OTKa3a y O0jeKTHO OPHjEHTHCAHOM IpO-
rpamy M 3Ha4yaj MexaHu3Ma o0pajie u3y3eraka y JaTuM cutyaiujama. Ha
KOHKPETHHM IIPUMEpHMa O0jaCHUTH NMPHHIUIIE paja MEXaHH3aM Kpeu-
pama u 00paze u3y3eTaka (HIp. Kpenpame n3yseraka y kiacu Cmex).

Amnanm3upary OMOMMOTEeKa TOTOBHX Kilaca y pasIMduTHM 00jeKT-
HO OpHWjEeHTHUCAHUM TPOrpaMcKuM jezuruma. OOjacCHUTH 3Ha4aj TOTO-
BUX KJIaca y U3paJu CIOKEHHX 00jEKTHO OPUjeHTUCAHUX MpOorpama.

PasmoTpuTH pan ca cTpykTypama mojaraka y 00jeKTHO OpHjeH-
THUCAHUM MPOTPAMCKUM jE€3HULIMa U CUTyalllje y KOjuMa C€ MOTYy KOpH-
TUTH TOTOBE Kiace. PasmorpuTn pan ca gatorekama y 00jeKTHO OpH-
JEHTHCAHUM MPOTPaMCKUM je3nnuma. Kpos nszpaay ciokeHor mpojexra
MOBE3aTH CTEYEHO 3Hame (HIIP. U3pajia aIuInKaIyje 3a Boheme eBUaCH-
HMje y mKonaMa rjae Ou ce mojany yyBajld y JATOTEKaMa M KOPUCTH-
JIe TOTOBE KJIace) U Ha Taj HA4MH YIIO3HATH Y4eHHUKe ca MoryhHocTHma
00jEeKTHO OPHjEHTHUCAHOT IPOTPaMHPAHA.

HATIOMEHA: TlpenBulena cy aBa aBo4acoBHA MUCMEHA 3aj1aT-
Ka ca ucrpaBKkoM (6 yacosa)

IIpaktuune BexOe kKpo3 HacTaBy y O1oky (30)

1. OCHOBHU MOjMOBH 00jEKTHO OPHjEHTUCAHOT Mporpamupama (6)

2. Bese u3meljy kiaca (6)

3. [Monmumopduszam (6)

4. U3pana npojektHor 3aaatka (12).

OIIEPATUBHU CUCTEMM U PAYYHAPCKE MPEXKE

nb u 3apanu

Insb HacraBHOT mpenmera ONepaTHBHE CUCTEMH M padyHapcKe
MpEeXe je CTHLambe OCHOBHHMX 3HaIbha O KapaKTepHCTHKaMa ONepaTHB-
HMX CHCTEMa M PauyHapCKUX MpPEKa, paJii PABUIHOT KOH(UrypUcarma
U YCIEIHOr Kopuinhema y MpojeKTOBamky CaBPEMEHHX pavdyHapCKHX
cucTema.

3ananm Hacrase npeaMera OnepaTuBHU CHCTEMU M padyHapcKe
Mpexe Cy [1a YUCHHULH:

— YIIO3Hajy OCHOBHE CEPBHCE ONEPATUBHUX CHCTEMA Kao IITO CY:
yIpaBJbamke JaTOTEKaMa, yIPaBbalbe MEMOPHjOM, YIIPABIbAE MPOLIE-
cHMa, yIpaBJbame ypehajuma 1 Mpe)xHU CepBUCH;

— pa3zyMmejy HojaM padyHapcKe Mpexe, YIO3Hajy ce ca MPEKHHM
CJIOjeBUMA U IIPOTOKOJINMA, CTEKHY OCHOBHA 3Hama 0 0e30eJHOCTH pa-
YyHAPCKUX MpEKa.

IT paspen
(2 yaca HenesbHO, 72 yaca rOAMIIELE)

1. YBoa y oneparuBHe cucreme

— OmnepaTuBHU CUCTEMH.

— OcHOBHH KOHICTITU OTNIEPAaTUBHUX CUCTEMA.
— ApXuTexTypa onepaTUBHUX CHUCTeMa

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

2. [Ipouecu

— Ipouecwu.
— Crama npoueca.
— KonTponnu 6ok nporeca.



— Huru.

— PenoBu npoueca.

— ITnanepu.

— Bumenpouecopcku cucremu.

3. KoHKYpeHTHOCT M CHHXPOHH3AIIHja Mpoueca

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

4. 3arnaB/bUBab-€

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

5. Ynpas/bame MEMOPHjoM

— YnpaBibame MEMOPH]OM TIPH MOHOIIPOTPaMHUPALLY.
— ViipaBsbarme MEMOPHjOM HPH MYJITHIIPOTPAMHPAbY.
— CrpaHuuem-e.

— CermeHTanmja.

6. CucreM gaToreka

— Uurepdejc cucrema naroreka.

— Jlupexropujymu.

— IlpaBa npucrymna.

— CTpyKTypa U HMIUIEMEHTAlKja CUCTEMA JaTOTeKa.

7. Ynpas/bamwe yJa3Ho-u3j1a3HuM ypehajuma

— Xap/Bepcke KOMIIOHEHTE.

— Unrepodejc ypehaja.

— JlpajBepu.

— Codraep 3a ynpaBibame Koju He 3aBUCH 011 ypehaja.
— Nurepdejc ka KOPUCHUYKHM MIPOIIECHMA.

8. Pauynapcke Mpeike

— Knacudukaruja mpexa.

— Hcropuja UnrepHera.

— APXUTEKTypa Mpexe.

— Pedpepentan moznen OSI.

— Pedpepentan monen TCP/IP.

— Be3bennoct pauyHapckux Mpexa.

HAYMH OCTBAPUBAIbA ITPOI'PAMA

Panu naxuier miaHupama HacTaBe Jiaje ce OPHUjeHTAMOHH MPeji-
Jor Opoja yacoBa 1o TemMama.

VYBox y oneparuBHe cucteme (8)

[Ipouecu (6)

KoHkypeHTHOCT 1 cuHXpoHH3anuja mporieca (10)

3araBibuBame (6)

VYopasssame meMopujom (12)

Cuctem narorexa (8)

VYnpasibame yiaa3Ho-u3Ia3HuUM ypehajuma (10)

Pauynapcke mpexe (12).

YBoa y onepaTuBHe cucTeMe

VYro3HaTH y4eHHKe ca OCHOBHUM KOHIICTITHMA ONIEPATUBHHUX CHCTeE-
Ma. [ToceOHy nakmy 1mocBeTUTH (DyHKIHjaMa je3rpa ONepaTuBHOT CHCTE-
Ma, CHCTEMCKHM O3UBHMa, IPpajBepPHMa U KOPUCHUUKOM OKPYIKEHbY.

AHanM3upaTH pazIMYMTe ApXUTEKType ONEpaTHBHUX CHUCTEMA!
Mounomnutre cucreme, CiojeBute cucreme, CucTeMe 3aCHOBAaHE Ha MH-
Kpojesrpy, Xubpunse cucreme u CrcremMe 3aCHOBAaHE Ha €T30j€3rpy.

VII03HaTH y4eHHKE Ca HCTOPH)aTOM M Pa3BOjeM ONEPaTHBHUX CH-
crema. [IpencraBuTH omepaTHBHH CHCTEME 3HA4ajHE 3a pa3Boj pady-
HapcTBa:

— Multics;

— OmneparuBuu cuctemu UNIX pammnumje;

— GNU/Linux;

— OmnepatuBHU cucteMu komnanuje Microsof;
— OmepatuBHHU cucTeMH KoMnanuje Apple;

— Augpoun.

IIpouecu

O0jacHUTH I0jaM TIpoleca U HeroBo Mecto y Memopuju. Hase-
CTU U NIPOJIMCKYTOBAaTH CTama y KojuMa ce Moxe Hahu mponec. Onu-
CaTh CTPYKTYPY Y KOjOj ce€ 4yBajy MoJany O MpolecuMa — KOHTPOIHH
OOk mporieca.

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

[puka3zaru penoBe mporieca U yaory IiaHepa 3a mTo epukacHuje
(byHKIMOHHCAbE CHCTEMA.

TIpoauckyToBaTH BHIIEIPOIIECOPCKE CHCTEME.

KoHKYpeHTHOCT H CHHXPOHHU3AIHja Ipoueca

VY oxBHpy OBe 1enrHe Tpeba 00jaCHUTH MojaM KPUTHYHE CeKIInje
U IIPUKA3aTH HEKa O]l PeLICha 3a eHY 3alITHTY.

IIpBo Ou Tpebano oOpaanuTH periemka 3aCHOBaHA Ha aKTHBHOM Ye-
Kamwy:

— CTpuKTHa anTepHalyja;

— JlexepoB anropuram;

— IlutepcoHoB anropuram;

— JlamMmopTOB (TIEKapCcKH) anropuTaM.

3aTM pellieha 3aCHOBaHA HA KOPHINNCHY XapABEpPCKUX HH-
crpykuuja (TAS, SWAP, FAA) n Ha kpajy Hajlo3HaTHja penierma 3a 3a-
LITUTY KPUTHYHE CeKIUje Oe3 aKTHBHOT YeKama:

— Cemadopu;

— Kpurtnunu pernonu;

— MonwuTtopu.

3ariaB/bHBamb€

OO6jacHuTH IITA je 3aIIaB/bUBAKE M KOjH CY YCIIOBH HEOIXOIHHU
na 6u 10 wera gonuto. [Ipukasatu Mepe 3a CripedaBarmbe 3arIaB/bUBabA:

— IIpeBeHnyja yekama U JpKamba;

— EnumuHKCcame HeMOryhHOCTH TPpeKnaama;

— [IpeBeHnIuja Kpy>KHOT UeKamba.

IIponuckyroBatn bankapeB anropuram kao Mepy Koja ce mpemy-
3uMa J1a O ce M30eIIo 3arIaBbUBabE.

[MpukaszaTu HaYMHE Ha Koje ce OOMYHO MpOBepaBa jAa JH je y CH-
CTeMy JIOLIO JIO 3arVIaBJbHBaba M IPOJMCKYTOBATH HAYMHE Ha KOje ce
CHCTEM MOYKE OIOPABUTH O 3arVIaBJbHUBAHA.

Ynpas/bambe MeMOPHjoM

IIpukaszat 0OCHOBHE MPOOIEME KOjU CE jaBJhajy MpPHU yIPaBIbaAbY
MeMmopujoM. OnucaTi CTpaHUYEHE KAa0 HAUMH 3a YIPaBJbambe MEMO-
pujom. OGjacHUTH yrory Tabele CTpaHHLA U MPETHOCTH KOje JOHOCH
kopuntheme aconujatuBHe Memopuje. [Ipukazatn cerMeHTanmjy Kao
QITepHATUBHU HA4MH 3a yNPaBJbalbe MEMOPHjOM U YIOPEAUTH Ta ca
CTPaHUUYCHEM.

O0jacHUTH T0jaM BHUPTYEIHE MEMOPHje Kao MPUCTYIA KOjUM Ce
pasaBaja pacHoioKUB [Ie0 MEMOPHje Ol OHOT KOjH CTBapHO (H3UYKU
HOCTOjH. AHAJIN3UPATH CTPAHUYCH-E HA 3aXTEB KO je/laH OJ] Ha4MHa 32
HUMIUIEMEHTHPABE BUPTYEIIHE MEMOpH]e.

OOpaanTH anropuT™Me 3a H30aIBambe CTPAHUIIE:

— AnropuTaM 3aCHOBaH Ha CIIy4ajHOM M30alliBamby;

— benaaujeB ONTHMAIHY allrOpUTaM;

— FIFO anropurawm;

— AJroputam JIpyre IIaHce;

— Anropuram cata.

Cucrem 1aroreka

O0jacHUTH I0jaM JIaTOTeKe, CHCTEeMa JaTtoTeka u uHrepdejca cu-
crema garoreka. [Ipukasaru ymory arpulyTa qaToTeka, onepaimje Koje
ce MOTY M3BPILIHUTH HaJl JATOTEKAaMa, CTPYKTYpy M THUIIOBE JaTOTEKa.



O06jacHHUTH ya0Ty TUpEKTOpHjyMa u Moryhe opranusanyje:

— Opranmuzanuja JUPEKTOpHjyMa — jelaH HUBO;

— Opranuzanuja JUPEKTOpHjyMa — ABa HUBOA;

— Opranusaigja IMpeKTOprjyMa y CTPYKTypy crabia.

OOjacHUTH 1ITa Cy TO allCOJyTHE a IITA PEJIATUBHE ITyTamke U Ha
KOj¥ Ha4YMH ce MOTy Ae(HHUCATH MPpaBa NPUCTYIIA.

OOpasuTH CTPYKTYpy M UMILJIGMEHTALIU]y CHCTEMa JaToTeKa, Je-
TaJbHO 00jaCHUTH KAKO C€ MOTY MMILIEMEHTHPATH JIaTOTEKe U THPEK-
TOPHjYMH.

Yupa/bame yjia3Ho-u31a3HuM ypehajuma

JletasbHO OmUCaTH XapIBEPCKE KOMIIOHEHTE KOje MPEeACTaBIbajy
ynasHo-u3nasue ypehaje.

IIpencraButn HaunmHe moBe3uBama ypehaja y padyHapCKu CH-
cteM. [ToceOHO 00jacHUTH yIOry NPUKJbYyYaKa, MarkucTpaa, KOHTpoJIe-
pa u perucrapa. [IpukaszaTn Ha Koje HauMHE IPOIECOpP MOXKE KOMYHH-
nuparu ca ypehajuma.

JletasbHO 00OpaIMTH OCHOBHE MPHUCTYIIC 32 YIIpaBibamke ypehajuma:

— TexHuKa npo3uBama;

— Ipexuu;

— Jlupexran Memopujcku npuctyn — IMA.

O6jacuuty yrory coTBepa 3a yHpaBJbambe KOjU HE 3aBHCH O
ypebhaja. [TocebHO 0OpaguTH:

— Inanuparme yna3Ho-H3JIa3HUX Olepallija;

— Badeposame;

— OOpana rpemaka;

— Kemmpame;

— Cnynep.

Omnwucarn uHTEepdEjCc Ka KOPUCHHYKUM MPOIECHMa OTHOCHO Me-
XaHM3aM KOjUM ce KOPHCHHYKHM TpolecumMa ode3behyje xopumheme
ypebaja Ha HajBUILIEM HUBOY.

Pauynapcke mpe:xe

Jedunucaru mojam padyHapcke MpeXe M MPUKa3aTH OCHOBHE
KIacu(pUKaLyje Mpexa:

— Knacudukanuja Ha OCHOBY TEXHOJIOTH]j€ IPEHOCA;

— Knacudukanuja Ha 0OCHOBY BelHUHUHE.

[TpoanckyTOBaTH MCTOPH]CKU Pa3BOj MHTEPHETA M pavyHAPCKHX
MpexKa.

O0jacHHUTH 10jaM apXUTEKType MpEeKe U NPUKa3aTh peepeHTHH
mognen TCP/IP. IMoce6Ho ob6jacHuTy Hauuu IP axpecupama u pyTupa-
wa. [Ipeacrasuru UDP nporoxon u TCP npoTokou.

[prka3aTu TIaBHE MpETHE 3a 0e30eJHOCT pauyHapCKHX Mpexa
U Teopujcku noaety Moryhux Hamaaa. [ToceGHO 0OpaanTu NpakTHIHe
Hamnaje ¥ HaYnHe 3a 0J0paHy O/ Hallajia Ha MPEXKH.

BA3E ITOJATAKA

ub v 3agauu

b HactaBHOT mpeamera base mopataka je cTHLIAmbE OCHOBHHUX
3Hamba 0 TEXHHKaMa MPOjeKToBakba 6a3a Mmojaraka kao OAroBopa Ha I1o-
CJIOBHY NMOTpely 3a HHPOPMALMOHUM CHCTEMHMA.

3agauu HacTase npexmeTa base nogaraka cy aa ydeHUIu:

— YIO3Hajy KOHIENT 6a3a mojaraka, bUXOBY OPTraHU3aLH]y, KOpH-
mheme ynura 3a 100Hjambe TpaKeHUX HHpopMalja u3 0a3a, npaBbe-
1HC M3BELITAja U AUCTPUOYIH]jy MO/aTaKa;

— edukacHO KOpHCTE MporpaMHupame U paj ca 6azama mojaraxa
3a pelraBame pa3sIMIuTHX IpodiemMa y JajbeM 00pa3oBamy, Ipodecno-
HAJTHOM paJly ¥ CBaKOJHEBHOM JKUBOTY.

111 pa3pen
(2 yaca HezesbHO, 70 YacoBa rOAUIILE)

1. IlpojexToBame 6aza nogaraxka

— Iomamm u morpeba 3a 6a3zama moparaka. Pemannona 6aza mo-
JlaTaKa;

— JIoruuku MozIeJ Kao MpojeKar 3a Kpeupamwe 0ase nojaraka;

— Entutern (o0jextr), arpudyTH, Be3e;

— MopenoBame crienuUIHNX CUTYAIH]a;
— Hopmanu3zanuja moznena.

2. Pesraninone 0a3e mogaraka

— Ipunpema 3a u3pany penanrone 6ase nojaraka Ha OCHOBY JIO-
THYKOT MOJIeNa;
— Tabemna. [IpuMapHu KJbyd, CTPaHU KJbYY U APyTa OTPaHNYCHA.

3. ¥YnurtHu jesux SQL

— YmutHu je3uk SQL 3a pan ca pernanuoHoM 0a3oM MMojarTaxa;

— VYut SELECT ca mHOro6pojuum mMoryhHoctiMma;

— Komane jesuka SQL 3a kpenpame Tabena u noriesa;

— Komanze jesuka SQL 3a 06pany nmonaraka (INSERT, UPDATE,
DELETE);

— Tpancakuwyje;

— AnmuHHKCcTpanyja 0a3e 1 BUILIEKOPUCHUYKH Pal.

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

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

— Ilucame nporpama koju y cebu MMajy KOMaH/e YIUTHOT je3uKa
SQL u o6palyjy nonarke u3 6a3e nomaraka (Ha jeZiaH Of JBa OTMKCaHA
HAYUHA)

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

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

2. ipyre akTyeJjiHe TexHosoruje (8 + 8)

— Jlpyryl HAYMHN OpPraHN30Bamba MojaTaka. AKTyelIHe TEXHOJIOTHje.
— XML kao Mozien nofaraka, CTpyKTypa, IpeTHOCTH 1 HEIOCTAIH.

HAYUH OCTBAPUBAIbA ITPOI'PAMA
111 pa3pen

Payu naxier miaHupama HACTaBE /1aje ¢ OPHjEeHTAMOHH MPe-
1ot Opoja 4acoBa 1o TeMaMa.

[IpojexroBame 6a3a momaraka (24)

Penanmone 6a3e nmonaraxa (14)

Vrutau jesux SQL (32)

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

VYdenunu Tpeba ga ce ynosHajy ca nmorpedoM Kpeuparma 0asa 1mo-
Jaraka ¥ ca mpuMepuMa 0asa mogaraka Koje Buhajy cBakomgHEBHO. Jle-
(duHMCcaTH TI0jaM pelaloHe 0ase Mmojaraka U CHCTEM 3a YIPaBJbarbe
0a3ama rnoznaraxa.

[Iporpam peann3oBaté Kpo3 IITO BUINE IMPAKTHYHOT Paja U IpH-
Mepa. BaxkHo je 1a ydeHHIH Bujie IpuMepe U3 XKHUBOTa y KOjiMa ce pa-
IV ca BENMMKHM KOJMYWHAMa Tojaraka (HIp. OMOnmoTexa, BUIEOTEKa,
MpoJaBHMLA, OaHKa, OIITa, LIKOJA, CIIOPTCKH KIIy0...), U 1a Ipohy cBe
071 TIOCJIOBHOT 3aXTE€Ba JI0 KpeHupama KOHKpeTHe Oase rmojaraka.

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

— OO0jacHUTH yYeHUIIMMa Ba)XXHOCT (ha3e IpojeKToBama 0ase Imo-
JlaTaka 4ujH je pe3yaTar Moaen 00jeKTH-Bese.

— Yro3HaTH yyeHHKE 3a M3a0paHOM HOTAIMjOM 3a OIHUC MOZeTa
nonaraka. Harmacutu kako ce BOAM padyHa 0 HHTErpUTeTy 0ase y da3u
IPOjeKTOBAA.

— Jledunucaru enrurer (06jexre) n arpudyTe, 1 Bese U3Mel)y eH-
turera. O0jaCHUTH KapIHHAIHOCT U ONLHOHAIHOCT BE3¢ U Pa3IMYNUTe
TUTOBE Be3a mpema kapauHanHoctu (1:1, 1:M, M:M). YBectu nojam
MPUMapHOT UAeHTH(HUKATOPA (KaHAUIAT 38 IPUMApHH KIbYY).

— Ilpukasatu mpuMepe Mojeia KojuMa ce peliaBajy morpede 3a
6a30M 1ojataka y pasHHUM IOCIOBamkUMa (HIp. OMOIHOTEeKa, BUIEOTe-
Ka, IPOoJIaBHUIIA, OAHKA, MONITA, [ITKOJIA, CIIOPTCKH KIIy0...).



— OO0jacHUTH HOpMaJHM3allKjy W TpaBwWia mpse, Apyre u Tpehe
HOpMaTHe (opme.

— Omnmcary penanyuoHH MOZeN HojaTaka o arpulyra, JOMEHa,
penanmjcke meme, penanuje. OGjacHUTH 1T je UHTETPUTET peraly-
OHOT Mojena mojaraka. JlepuHucary ommTa mpaBHIa WHTETPUTETA
(paBuIIa 3a IPUMAPHU KJBYY, CTPAHH KJbYY).

— Ipukazaru Kako ce MOJIeIIM T101aTaKa KOHBEPTY]y y PeJIallHOHH
MOJIelT, OTHOCHO penanuony 0a3y nogaraka. OGjacHUTH IPOMEHY Tep-
MHUHOJIOTHje (€HTHTET-Tabena, arpuOyT-KOJIOHA, WHCTAHIA-PEeN, MpH-
MapHU HAECHTU(PHUKATOP-TIPIMAPHHU KJbY, Be3a-CTPAHH KJbYY).

Tokom oOpajie OBUX TeMa, IPEAIaxKe ce [a Ce YUCHULH Moielie y
TUMOBe (2 110 4 4iaHa) u 1a paje Ha MpojekTHOM 3anatky. [TorpebHo je
na n3abepy HEKO TOCIOBamke (HIIP. CIIOPTCKH KITy0, TYPUCTHYKA areH-
IIMja, peH-a-Kap KOMIIaHWja, CEpBHUC padyHapa, OaHKa, IPOJABHUIIA...)
U J1a Kpeupajy Mojell mojaaraka ca mparehom J0KYMEHTAIMjOM U Tpe-
3EHTALINjOM.

VY okBupy Teme YnutHu je3uk SQL motpebHo je:

— Yno3HartH y4eHHKe ca OCHOBaMa Iporpamupama y jesuky SQL.
Hcrahn Baxxnoct ynura SELECT kojum nperpaxyjemo 6ase rnojaraxa
1 KOjUM J00MjaMo TpakeHe U KopucHe nHdopmanuje. OnucaTu cenek-
U]y, IPOjeKIINjy U cliajame Tadena.

— BexOaru ca ydeHnnumMa 3ajaTke KOjuMa ce Tpaku Ja u3 Oase
nonaraka 106ujy napopmanuje nomohy ynura SELECT (mpojexiu-
jOM, CeNmeKnujoM, crajameM Tabena). Ilpukasatn u mpoBexOaTH cio-
JKeHe ynute u noxynure. Kpo3 mpumepe mpukasaTH M IpOBExOaTH
ynorpedy pasuux ¢yHkuuja. O0GjacHUTH BaKHOCT Kpewpama IMoriesia
VIEW u naru npumepe.

— Vmo3HaTH yueHHKe ca Hapendama 3a Kpewpame obdjekara. Ilo-
cebny naxmy nocseruty Hapendou CREATE TABLE u paznuantnm TH-
noBuMa nozaraka. Objacaury nojam orpanndema (NOT NULL u UNI-
QUE KEY), ka0 u nmpuMapHH U CTpaHH KJby4. YIO3HATH YYEHHKE ca
IpyruM o0jekTrMa y 0as3u (CeKBeHIle, MHIEKCH, Ipolienype, pyHKIuje).

— O6jacHuTH 1 TpoBexkOaT Hapeade 3a MaHUITYJINCALE ITOAAIH-
Ma: yHoC y 6a3y, opucame 1 uameny (INSERT, DELETE u UPDATE).

— Wcrahu BaxkHOCT agMuHHCTpalyje 6a3e mogaraka: KOpUCHHULH,
JIO/IeJbUBALE U Oy3UMAarhe IIPaBa KOPUCHULUMA, POJIE.

Toxom vacoBa mocBeheHHX OBHM TeMama, Ba)XKHO je Jia yUCHUIN
BexkOajy 3a7aTke Koju ce periasajy y jesuky SQL. Hajsumie naxmwe no-
ceetutr ynuty SELECT kojum ce no0ujajy nHpopmMamje u3 nogaraxa
Koju ce uyBajy y 6a3u. [loTpebHoO je na yuyeHUIH U Kpeupajy oap jeaHy
0a3y monaraka Hapen6ama CREATE TABLE.

IV pa3spen

Panu nakuier raHupamba HacTaBe Jaje ce OPHjeHTALMOHH Tpe-
Jor Opoja yacoBa o TeMama.

[Iporpamupame n 6a3e nogaraxa (14 + 32)

Jpyre aktyesnHe TexHomnoruje (8 + 8)

Ipensubhena cy nBa ABOYACOBHA ITHCMEHA 33/1aTKA €A jeIHOYACOB-
HUM HcTpaBKama (6 gacosa).

O6jacHuTH KaKko ce pagu ca Oa3aMa Iojaraka y aruidKanyjama
KpO3 NpHUMepe NHcama IMporpama Koju y ceOu nMajy KoMaHJie yITUTHOT
jesuka SQL u 06palyjy momarke u3 6a3e nmoxaraka. M3abparu jenan ox
JIBa HA4YMHA:

— Ilucame mporpama yHyTap CHCTEMa 3a yIpaBJbambe 0a3ama I1o-
naraka (mpouenype, GyHKIHUje, TPUrepu, KypcopH)

— IIucame mporpama y HEKOM IPOrPaMCKOM je3UKY BUIET HUBOA
(Java, C#...) KOju UMa yTHEKACHE KOMaH/E YIUTHOT je3nuka SQL.

VY okBupy Teme JIpyre akTyesHe TeXHOJIOTHje IIOCTOjU IIPOCTOP
J1a ce YUYCHHMIM YIIO3HAjy U ca APYrMM HauMHHMa OpraHu30Bamba 1o/a-
Taka, kao mrTo je XML, Kao u ca akTyeqHUM TexHOJIOTHjama. BaxHo
je Ila ce yYeHHUIM 3aMHTEpeCyjy Ja MmpaTe MPOMEHe Koje ce JenaBajy y
cBety nH(opMannoHux TexHosoruja. [IoTpeOHo je Kox BUX CTBOPUTH
IIMPOKY CIIUKY O TOME KOje CBE TEXHOJIOTHje MOCTOje 3a UcTe 001acTH
pana, ¥ pa3BUTH MEXaHU3Me J1a MOTY Ia yrnopelyjy u ananusupajy pas-
JIMYUTE allate ¥ METOJE.

Hacraga y Gmoky (30)

1. TIpumep jenue 6ase nojaraka o MOJENA IO KOHAYHOT PEllCHa
U paza ca nogauma (10)

2. IlpojextHH 3a/aTak — npojexrosame Oasze (10)
3. [IpojexkTHH 3agaTaKk — Kpenpame 0ase mogaraka u paj ca moaa-
muma (10).

INPOI'PAMCKE ITAPAIUT'ME

Iuip HactaBHOr mpeaMera IIporpaMcke mapajurme je passoj
Pa3IMYUTHX IIPUCTYIIA pelllaBamy MpoldieMa Koj yueHHKa Kopwiuhe-
EM Pa3JIMYUTHX KOHIIEATa IPOTrpaMHparba.

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

— OBJIaJ1ajy HAIPEHUjUM KOHI[EITHMA IPOrpaMupama;

— YIO3Hajy Ce ca PasIMYUTUM HPHUCTYNHMa pellaBamby mpodiema
HPOrpaMUPALEM, Pa3IMYUTHM IIPOrPAMCKUM MapaiurMama 1 capiajia-
Jy pazInuuTe MporpamMcke je3uKe KOoju Te rmapagurMe WiIycTpyjy;

— jadajy CIOCOOHOCT pelaBama MmpodieMa pa3BojeM JIOTHIKOT |
KPUTUYKOT MUIIIbEHHA;

— jadajy crnocoOHOCT 3a MPEIM3HO U KOHIIU3HO JIe(PUHUCAKE MPO-
Onema; yrmo3Hajy ce ca MOTpeOOM 3a KOpHIINEHmEeM pellaBama Ipo-
OneMa mporpaMHpameM U Y APYTMM oOacTUMa (HIp. Yy MaTeMaTHUIH
U TeXHUIM WIH Y Je(UHICAY MOCIOBHUX MTPOLEypa M IPOTOKOIA);

— ocrocobe ce 3a pajJ Ha MPOjeKTHMa, KOjH 3aXTeBajy MPUMEHY
3Hamba U3 IPYTUX HACTAaBHUX MPEMETA, M KOjU MOJpa3yMeBajy Kpeupa-
b€ pellierha Ha padyHapy 3a Je(uHucaHu npodieMe H U3paay KOHKpeT-
HUX aIUIMKaIuja, ca mparehoM JOKyMEHTAIMjoM U IIPpe3eHTalnjaMa;

— YHampezie cTpareruje U TeXHUKE CaMOCTalIHOT yuera KOpUcTe-
hu mMoryhHOCTH padyHapa, U3rpajie CipeMHOCT 3a Ipaheme HOBHX pe-
nIema y 00JacTi HHPOPMATHIKE TEXHOJOTHjE M Pa3BHjy CIIPEMHOCT 3a
y4€He TOKOM LIeJIOT KMBOTA.

IV paspen
(2 gaca HenesbHO, 62 yaca TOAUIIEHE)
1. VBox.
2. Wcka3Ha Joruka.
3. [Ipenukarcka jgoruka.
4. JIoTHYKO IIPOrpaMHpabE.
5. @YHKIMOHAIHO MPOrpaMHUpaE.

HAYUH OCTBAPUBAIbA ITPOI'PAMA

VY oxBupy Teme YBoj (4) notpeGHo je:

Vro3HatH y4eHHKE ca OCHOBHHM OCOOMHAMa JEKJIapaTUBHOT
IporpamMupama, paszinkoM Hu3Mely penanuoHux u (QYHKIHOHATHHX
MPOTPAMCKHX je3HKa, HAYMHOM OIMCHBama IpoliemMa y NeKIapaTHB-
HUM MIPOTPAMCKHUM jE3UIIMA.

V okBupy Teme Mcka3na joruka (8) morpedHO je:

OOHOBUTH TPaJMBO M3 HCKa3HE JIOTHKE, 00pahuBaHO y OKBHpY
MaTeMaTH4Ke Tpyre MnpeaMera, noceOHo y JIMCKPEeTHO] MareMaTHIn
(MUckasu, Uckasue popmyne, McTHHUTOCHAa BPEAHOCT MCKAa3HUX (op-
Myia, KoHjyHKTHBHE HOopMmanHe Gopme (KH®) m aucjyHkTuBHE HOp-
manue popme (JJHD)).

VIio3HaTH yueHUKe ca MeToJaMa MpoBepe Ja JIK je TBpheme Jo-
T'HYKa ITOCIEINIa APYTUX TBpherba WK He.

— JAIJIJI anropuram — Davis-Putnam-Logemann-Loveland anro-
puTam, ca npoBepoM 06e Moryhe HHCTHHUTOCHE BPEJHOCTH KOje ce Mo-
JaBibyjy y popmymu.

— Meton pesonynmje.

VY okBupy teme Ilpenukarcka goruka (10) morpeGHO je:

Jebunucaru npearkarcke GopMysie U BHXOBY HHTEPIIPETALIH]Y

TIpuKka3aTi yyeHHIMMa IIPE/ICTaB/baAbE POU3BOJBHE IPEIUKAT-
cke opmyie y 0OIHKy JIOTHYKOT porpaMa Kpo3 dase:

— [Ipenexc HopmaiHa Gopma.

— Cxonemmsanyja.

— Cyncrutyuyja.

— Yauduxanuja.

O0jacHUTH METOJT PE3OIyIIHje.



YV okBupy Teme Jloruuko nporpamupame (22) notpedHo je:

— YIO3HATH YyYEHHKE Ca CHHTAKCOM H3a0paHOr IPOrPaMCKOr je-
3UKa;

— YHO3HATU YYCHUKE Ca pas3jIMYUuTUM BpcCTaMa IporpaMCcKux Kia-
y3yaa (YMICHULE, IPaBHIIa U IIUJBEBN);

— YIO3HATH YYCHHUKE ca MPOLEcOM H3padyHaBambe OAroBopa, 00-
jacHUTH cTabiI0 U3padyyHaBamba OroBOpa;

— neUHUCATH CIIOKEHE CTPYKTYpe IOJaTaka, JIUCTe, Kao CTPYK-
Type Pa3HOBPCHHX MOJaTaka ca YTBPHECHHUM PEJOCICaOM, YHjUM elie-
MEHTHMa C€ MPUCTyNa oA MpBOT eneMeHTa. O0aBe3HO HAIIACHUTH pe-
Kyp3UBHY CTPYKTYpY JIUCTE.

JleduHucar OCHOBHA ITPpaBMIIa 32 Pajl ca JucTaMa

— IIpunagHoct nucTH.
— Crniajame aBe JIHCTE.
— bpucame enemenTa u3 ucTe.

JleduHucaru npaBuia 3a peniaBame KOMOMHATOPHUX MTpodiemMa

— IlepmyTanyje.
— Bapwujanuyje.
— KombOnHatmje.

,Z[e(bI/IHI/IcaTI/I IpaBuJia 3a peiiaBambe JOTHYKUX npo6ﬂeMa

— AjumrajaoB npobiem kyha.

— MucuoHapH U JbYA0XKICPH.

Jledunucary mojaM eKCIepTCKOr CHCTeMa M KPeupaTh jeaHoCTa-
BaH EKCIIEPTCKU CHCTEM 3a MPEMO3HABAhe PA3IMIUTHX OONHKA, KHBO-
THIbA, [IPEIMETA. ..

V okBupy Teme @YHKIMOHATHO Mporpamupame (14) morpedHo je:

— YIO3HATH y4YEHHKE ca THIIOBMMA H KJlacaMa THIIOBa;

— YHO3HATH YYEHHKE ca CHHTAKCOM U3pa3a U (QyHKIHjama (J1amo-
na uzpasu, Kapujes 3anuc, let ... in, where, if-then-else, case);

— YIO3HAaTH yYCHHKE ca peKyp3MBHUM (pyHKIHjama W QyHKIIHja-
Mma Buiier pexa (map, filter, fold) u peanuszoBaTtu ca yueHHIIIMA HEKe
pEeKyp3UBHE QYHKIIH]C;

— neduHKCATH THIOBE U KJIace THIOBA (aare0apcku THIIOBH IO-
JlaTaka, mapameTapcKu moauMophu3am);

— nedunucary GyHKTOpE, MOHAJIE;

— YIO3HATH yYCHHKE Ca YIa30M/H3Ja30M IporpaMa U CTaHaap/-
HUM OnOIHOTeKaMa.

BEB IPOT'PAMUPAIBE

s u 3apanm

Huow HacTaBHOT npeamerta Bed mporpamupame je yro3HaBame ca
CaBpPEMEHHUM BeO-TEXHOJIOTHjaMa U BHXOBO KOpHIINeHe y [HIbY KPeH-
pama BeO-capiKaja KOjH OAroBapajy CaBPEMEHUM ITOCIOBHUM U JIMY-
HHM noTpebama KOPUCHHUKA.

3aganu HacTase npeaMera Beb nporpaMupame cy Jia y4eHHUIIU:

— YIO3HAjy KOHILEIITe BeO IporpaMuparma 1 je3uke 3a OIHC caip-
’Kaja, n3Iiesa 1 MoHalllamka BeO CTpaHa;

— Oyny ocroce0JpeHU 112, HA OCHOBY Mo3HaBama je3rnka HTML u
CSS, mpotymaue eneMeHTe BeO-CTpaHHMIlE, NPUIAro[e UX U Kpeupajy
BHU3YEJIHO JIONA/UbUBE CTPAHUIEC KOje CajpiKe JMHKOBE, CIUKE, JIUCTE,
Tabelie U cuye elNeMeHTe;

— Oyly OCIIOCOOJBCHH J1a KPEHpajy CIOKEHH]jE BHIIECIOjHE BEO-
aTruTMKanyje koje omoryhaBajy KOPHCHUKY Ja Kpo3 (opMmynaap YHOCH
onpelheHe momatke, 100Wje KeJbeHE MOJATKe, MpeTpaxyje, axypupa
witi Opuiie nojarke u3 6ase nojaraxa.

IV paspen
(2 gaca HenesbHO, 62 Yaca TOANIILE)

1. Pauynapcke mpeixe

— Ilojam pauyHapcke Mpexe.
— KommonenTe pagyHapckux Mpexa.

— BpcTte mpexa.
— Tomonoruja Mpexa.
— CrojeBUTOCT MpeKa.

2. uTepHeT cepBUCH M MPOTOKOIH

— Hcropujar unTepHeTa.
— WuTepHeT cepBucH.
— MHTEepHET MPOTOKOIIH.

3. Onucuu jesuk HTML

— OcHoge je3nka HTML.

— Crpykrypa HTML crpane.

— 3araBsbe BeO-CTpaHe U METaIo/alH.
— Henune y HTML noxymenry.
— Ilacycwu, nucre u agpece.

— Omnmc Tekcra.

— Bese.

— Taberre.

— YMeTHYTH cafpikaj.

— [o6anuu arpudyTy.

— I'enepruky OJIOK eneMeHTH.
— @opmynapu.

4. Ctuicku aucToBu — jesuk CSS

—¥YBon y CSS.

— YkJbyunBame cTwickux jucrtosa y HTML nokymente.
— CenexTopu.

— Hajuenrthe kopunrhena cBojcTBa 1 lbUXOBE BPEIHOCTH.
— [Ipumep cTunmzoBama BeO-cTpaHe.

5. Ckpunr je3uk JavaScript 3a KJIUjeHTCKO NMPOrpaMupanme

— IloTpeba u cTangapau3anyja.

— YMeTame CKpUnTa y BeO-cTpaHe.

— OcHoBe je3uka JavaScript

— Hapenbe

— IPOMCHJBHBE, CIIEMEHTAPHH TUIIOBU U ONEPaTOPU
— KOHTPOJIHE CTPYKTYpe

— JavaScript o6jexTH.

6. CepBepcko nporpamMupame

[lpencraButu jeman ox nBa Hajuemrhe kopuirheHa cepBepcka
OKpYXKema:

PHP, MySQL

— VYBon y PHP.

— IIporpamupame ca PHP.

— Kpenpame nuHamMudkux BeO-cajToBa.
— YBony MySQL.

— IlpojexToBame 6ase momaraka.
—PHP u MySQL.

— PasBujame Beb armmkanyja.

— Ynpasssame cecujama y PHP.
— O6jextHO opujeHTHCaHH PHP.
— IIpumepu:

— hopmyuap 3a perucrpauujy;

— BeO GopyM;

— UTEpHET NPOJaBHHMIIA.

ASP. NET, Visual studio, C#

— Oxkpyxeme Visual Studio.

— [pernen nporpamckor jezuka C#.

— ¥YBox y 6ase nmonaraka.

— [Ipuka3uBame 6a3a nogaraka.

— IIpuctyname 6a3u nmoaaraka nmomohy koa.
— Kpenpame ASP. NET Be6-cajra.



HAYUH OCTBAPUBAIbLA ITPOI'PAMA

Pajin nakmer niaHupama HacTaBe Jaje ce OPHjeHTAlMOHH TIPea-
JI0T Opoja Jyacosa o TeMama.

Pauynapcke mpexe (4)

WHTepHeT cepBUCH U IPOTOKONH (4)

Onucuu jesuk HTML (8)

Cruicku auctoBu — je3uk CSS (8)

Ckpunr je3uk JavaScript 3a KIIHjeHTCKO porpaMupae (8)

Cepsepcko nporpamupame (30).

Pauynapcke mpe:ke

VueHunke MOICETUTH, jep Ce ca OBUM MOjMOBHMA cpelly y aApyrum
npeaMeTHMa y ApYyroM u Tpehem paspely, ITa YHHU PadyyHapCcKy Mpe-
Ky. HaBecTu cBe OCHOBHE yiiore pauyHapcKe Mpese i OCHOBHE KOMIIO-
HEHTE pauyHapCKe MpeKe: MPEKHU XapiBep, MPEXHH cO(TBEp M KO-
MyHHUKalnoHe kKaHaje. OOHOBUTH MOjMOBE KOjJH C€ OIHOCE Ha MPEKHH
xapaBep (pyTepe, CBHUEBE, XabOBE, MOCTOBE, MOZIEME, ...) H KOMYHHKa-
LOUOHY OIpeMy (KablIoBe U TEXHUKE OS:KUUHE KOMYHHUKAIIU]E).

[loHoBHTH pa3nmuuuTe BpcTe pauyHapcke mpexe (LAN, WAN), ye-
TUPY IJIABHA TUTIA TONOIOTHje Mpexke. O0jaCHUTH 3Ha4aj CJI0jeBUTOCTH
Mperka, MPEeJICTaBUTH J1Ba OCHOBHa pedepentHa moxena (OSI mogen,
TCP/IP mozexn) u onucaTy Haj3HaYajHUje CI0jeBe pe)epeHTHOT Moiesa
(pu3nuky c110j, MpEXKHU CJI0], TPAHCIIOPTHH CJI0], AIUNTUKALOHH CJIO)).

HHTepHeT CepBUCH M POTOKOJIU

TotpebHO je ma yueHUN: pasymejy cBe (QYHKIHjEe HHTCPHETA, OJT
MOYETHE HJIeje NIO0AITHOT yMpekaBamba, IPOHATAKEHa U JIaBamba HHHOP-
Malja; 1a pasymejy mojam Be6-a (www). Camo HHQOPMATHBHO YUCHHUKE
YIIO3HATH Ca UCTOPUjaTOM UHTEPHETA [P YeMy BHILE HaXKEbE TOCBETUTH
TexHonorujama npucryna Murepraery (DSL TexHonoruje, KabioBCKU MH-
TEpHET, OSKHUYHE TEXHOIOTH]E, MPEXKEe MOOWITHE TeeoHuje).

HaBecTn OCHOBHE MHTEpHET cepBHce: 0a3HMYHU CEpBHUCH (eleK-
TPOHCKA IOIITAa, KOMyHHKAIMja U3Mel)y ynajbeHnx padyHapa, MpeHoC
nogaraka n3Melhy ynasbeHHX padyHapa), jaBHH MH()OPMAILMOHH CEPBU-
CH, JIUCKYyCHOHE IpyIe, KOHPEPEHIMjCKH CEPBUCH U CEPBUCH 3a Ipe-
TPaXXKHBabE HHTEPHETA.

Ko MHTEepHET MpoTOKoIa 00jaCHUTH MPEXHE MPOTOKOIIE, TPOTO-
KOJIE TPAHCIIOPTHOT CJ10ja ¥ MPOTOKOJIE aIUTUKAIHOHOT CJI0ja.

OnucHu jesuk HTML

VYueHuke yHmo3HATH ca JBa OCHOBHA INPUCTYNA KOI Kpeupama
Myntumennjataux caapkaja: WYSIWYG (enrn. what you see is what
you get) rie KOPUCHUK OAMAax BHIM IITa KpeHpa M JAPYTH TIe ce KO-
PHCTH MOCeOaH eIUTOp MPH YeMy Ce KOPHCTE MHCTPYKIHjE je3uKa 3a
obernexaBame.

VYKkazaTn Ha OCHOBHY TIONIENTy Ha je3WKe KOjU ONHCY]y CaapiKaj
BeO-CTpaHe, je3rKe KOjU OIHCYjy CTHI BeO-cTpaHe (1300p oHTa, 60ja,
(opmaTHpame TEKCTA...) ¥ Je3UKe 3a OITHC ITOHAIIamka BeO-cTpaHe.

O6jacuHuty 1a je HajkopHIThEeHHjH je3UK 3a ONHUC cajpikaja BeO-
ctpane HTML je3suk W IpeICTaBUTH HAjHOBHjE BEp3HUje U CTaHIapje
KOjH Cy BE3aHH 3a OBaj je3NK.

V ommcy cunrakce HTML je3uka 00jaCHUTH IUTA YMHU JOKyMEHT,
KaKo ce OHM 03HauaBajy (Tarosu) u kopumheme arpudyTa 3a BUXOBO JI0-
JIATHO OmHucHBame. Kao mpernopyky Iaty HajjeTHOCTABHU)H THIT €IUTOPa
(Notepad) vinu Hanpennujy Bep3ujy oBor eautopa (Notepad ++). O6ja-
CHHTH TI0jaM MeTarofiataka 1 3amito ce Oar oHu Besyjy 3a HTML je3uk.
Jlatu mozeny canprkaja eremenTa html Ha enemente head u body. O0ja-
CHHUTH €JIEMEHT 3a OIMC HACJIOBA BeO-CTpaHe fitle N pyre elIeMeHTe KOjH
ce KOPHCTE 3a OIUC MEeTarojiaTaka y 3armiaBby cTpane: meta, link, style n
script. Y OKBUpY meta eneMeHTa MoceOHO 00jaCHUTH KOJMpPame KapaKTe-
pa UTF-8 u koxHe 1meme 3a Koaupame hUprInIkor 1 JTaTHHUYHOT TeKCTa.
Jartu noniesty eneMeHara Koju onucyjy uenune HTML nokymenra (main,
header, footer, nav, aside), kao 1 eleMeHTe 3a 03HaYaBaHEC HUBOA HACIIO-
Ba. O0jacHUTH eJIeMEHTe 3a OIUC MOCEOHUX CeKIMja 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 amCONyTHO W PEIATHBHO apecUpambe.

Kox onmca Tabena jpatu nperies eneMenara table, tr, td, th u td. O6ja-
CHHUTH €JIEMCHTE 32 YMETamhe MYJITHMEINjaHUX CcajipiKaja Kao IITO Cy
ciuka (img), npyra Bed-crpana (iframe), aynuo u Buaeo-3anucu (audio,
video, source).

O6jacuHutn norpedy kopuirhema reHepUIKnX elieMeHaTa KOju cy
JIOZIeJbYjy CBUM €JIEMEHTHMa W JIaTh TpHMEp Hajuerrhe KopumheHux.
O0jacHUTH eneMeHTe div M span 3a TPYIHUCamke cajpikaja. YpaauTH
MpUMep HajjeqHOCTaBHUjer (GopMysIapa U IPU TOME KOPHUCTUTH KpaTke
IIporpaMe CKpHUIT je3HKa.

Cruicku aucToBu jesuk CSS

VYyenuke Tpeba ynosHatu ca pasiorom yBohema CSS jesuka, 1moj-
MOM JICKJIapalije ¥ HA4YMHOM 3aricHBama. J[aTh Mperies OCHOBHUX
IpaBUIIa KOjU C€ KOPHUCTE y OKBHPY CTHIIOBA.

Koz omiuTte CHHTaKce CTHJICKHX JIMCTOBA IPEJCTABUTH OCHOB-
He ceJiekTope 3a 3amuc eigemeHara. OmmcaT HayMHE YKJbY4YHBama
ctucakux jucroBa y HTML nokymeHT u HacnehuBame CTHICKUX OMHU-
ca. O6jacunTn Hajuyemhe kopuirheHe celeKTope, CBOjCTBA U FHHXOBE
BpeaHOCTH: (DOHT, Ha3uB (POHTA, BeNMunHA (OHTA, BapHjaHTe (OHTA,
CTHII30BabE TEKCT, TOpaBmbame TeKeTa, 0oja. [IpeacraButi Mmoaen Ky-
tje (box), canpxaja (content) n oksupa (border). O6jacuntu width n
height cBojcTBa 3a onpehuBame IMPHHE U BUCHHE elIeMeHaTta, margin
3a oapehuBame CroJbHE MapruHe, pasHe BapHjaHTe CBOjCTBO border 3a
onpehuBame okBupa (nebspHHaA, BpcTa JUHUjE U 00ja, CBOjCTBO bac-
kground 3a onpehuBame mo3aauHe enemeHara. Jati cBojcTBa 3a CTH-
nM30Bamke Jcta U Tabena. O0jaCHUTH PENaTHBHO, CTATHYKO U arco-
JIYTHO TIO3UIIMOHUPAE U CBOJCTBO position Koje TO OMHCYje.

Ipu peanusanyji OBE U MPETXOAHE TEMATCKE LIEIMHE PAJUTH Ca
Hajje/IHOCTABHU]UM SJIUTOPOM, TToficTalll YUeHHKe J1a TIPUMEHE CTeYeHa
3Hama U3 pajia ca nporpaMmuMa 3a oopajy TeKkcTa M mporpammuma 3a oopa-
Jly CIIMKA M TaKo MPUIIPEMe CaJiprkaj 3a KpEHPatbe COIICTBEHE BeO CTpaHe.

Kao npojexkTHu paja yueHunu tpeba aa cBoje TeMe 3a MaTypCKH
pan obpane xopumthersem HTML u CSS jesuxa u npeseHtupajy ra y
00muky BeO-cTpane. [Ipu Oupamy caapikaja HHCUCTHPATH Ha KPUTHY-
KOM TIPUCTYITy HH(pOpMALMjaMa U U HETOBakYy ECTETHKE.

Cxpunr jesuk JavaScript 3a KJIHjeHTCKO NPOrpaMupame

O0jacHHUTH T0jaM CKPHUNT je3uka, 00jaCHUTH Pasjiore M MpeaHo-
ctr yBohemwa JavaScript je3nka, pa3iuKy y OZHOCY Ha MPOTPaMCKH je-
3uk Java. [latu JavaScript cuiHTakcy 1 00jaCHUTH YMETame CKPUIITOBA
yHyTap BeO-cTpaHa.

OO0jacHUTH AeKIapucame MPOMEHJBUBUX M KopHinhemwe var Ha-
pende, OCHOBHE THIOBE MopaTaka (OpOjeBHM THI, HHCKE KapakTepa,
BynoBcku Tuit...). Jlatu nperien orneparopa (apuTMETHYKHU, PENalio-
HH, JIOTUYKHU, OUTCKU U oniepaTopu gojeie). Ko KOTHPOIHUX CTPYKTY-
pa mpeacTaBUTH CTaHAapAHE U Kopulheme Hapende with.

O06jacHuTty QyHKIHUje, KIbYYHY ped function U 0COOMHE (YHKIIH]jC
y JavaScript, npoMeHJbHBa YHja je BpenrHocT GpyHkuujckor Thna. O6ja-
CHHUTHU 00pany m3y3eraka try catch 61okom.

Jaru npernen JavaScript objekara: o0jektu tumna String, o0jekar
Math, o6jextu tuna Date, o6jextu Tuna Array.

Ha npuMeprma Iokasatd M3pajy BeO-cTpaHa ca jeJJHOCTaBHUM
(bopmynaprma 1pu 4emy ce KOPUCTE CKPHIITOBH.

CepBepcko nporpamupame

VdeHnka yNoO3HaTH OCHOBHOM KapaKTEPUCTUKOM CEPBEPCKOT
nporpaMupama: KOpUCHUK (KJIMjEHT) IIajbe 3aXTEB CEPBEPCKOj CTPAaHH
IIPH Y€MY C€ CKPHUIT U3BPILIABa Ha CEPBEPY IIPE HErO ILITO CE KIMjCHTY
Ha3a]| [olIajbe OATOBOP. 3a Pa3iMKy OJ KIHMjEHTCKHX CKPHIITOBA Kao
wito je JavaScript, cepep obe36eljyje Behuny pauyHapckux pecypca
Ipe ciama CTPaHMIE KIMjeHTy 3a pHKa3 y BeO mperienady. HaBectn
MaHe CepBEepCKOr MporpaMupama Kao IITo Cy Mama Op3nHa OJ[3UBa, 3a-
BHCHOCT 071 Op3MHE MpeKe M caMnX KapaKTepucTHka cepsepa. Ha npu-
MepuMa TPEJCTaBUTH jefaH Of JBa Hajuemrhe kopuirheHa cepBepcka
OKpY)KeHa U je3UKe KOjH Ce KOPHCTE 32 CEPBEPCKO IIPOTPAMHPAE:

— MPEACTaBUTH IIpuMep coTBepa OTBOPEHOT Kojia ca OeCIIaTHOM
nuneHnoM: PHP — CKpUITHH CEPBEPCKH NPOTPAMCKH je3UK KOjH je Ha-
MEHCH 3a U3pajay JUHAMUYKHX BeO cajToBa W Hajuemhe KopumheH ca
BuM MySQOL — cucteM 3a yIpaBbambe PelalloHnM 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 HAMCHCH je U3pajau
ammkanyja 3a .NET Framework mnargopmy.

PHP u MySQL

VYuennnuma 00jacHUTH IVIaBHE KapaKTEPUCTHKE IWHAMHUYKHX
BeO-cajToBa. Harmacutn miaBHe kapakrepuctuke PHP je3nka na ce
Bpio nako yrpalyje y HTML, na je HaMemeH a OW ce mucaiu Bed
CKPHIITOBH H JIa jeé CepBepCKa TEXHOJIOTHja ( HEONXO/IHA je aruTKaIuja
BeO-cepBepa a Ou OHO ITO ce Hamumie y PHP paanino u 6uno QyHk-
nuoHanHo). HaBectn pasnore kopumthema PHP kao je3uka Koju je Op-
KU 1 0OJBH HETO JIPYTH KaJa je ped 0 u3paaul IMHAMHYKIX Be0O-CajToBa.

Koz yBona y PHP nipopaanuTh: OCHOBHY CHHTAKCY je3WKa, CIIambe
nojaraka y BeO mperpakuBad, MHcame KOMEHTapa, IIPOMEHIbUBE, YBO-
heme cTpuHroBa, cactaBibame CTPUHIOBA, YBohewme OpojeBa, yBoheme
KOHCTAHTHH, OTKHPaBakbe IPELIKE.

Kon mporpamupama ca PHP-omnpopaautu: npasbewe HTML
obpacma, pykoBarse HTML o0pacuem, ycioBe U oneparope, UCIIUTH-
Bamke BaJbAaHOCTHU TOZIaTaka y oOpaciy, yBoheme Hu30Ba, metibe FOR
u WHILE.

BaxHo je 00jacHUTH Ja MPUIMKOM Kpenpama IUHAMHUYKHAX BeO-
arukanyja je 6ospe pasnsojutu PHP ckpunrose u HTML xon y mo-
ceOHe nmaroTeke. Y Be3W ca TUM OOjaCHUTH allCONyTHE U peaTHBHE
nyrtame. O0jacHuTn m3paay Tpajuux obpasama (HTML obpa3amna ko-
ju mamTe Kako cy nomymwenn). O6jacautu dynkuuje: include (), inclu-
de_once (), recuire ().

OO0jacHUTH MMEHOBaE elieMeHaTa jeJHe KOHKpeTHe 0ase mojaa-
Taka Ha MySQL cepBepy, OMpame THIIOBA U OCTAJIUX CBOjCTaBa KOJIOHA.
O6jacuutn aamunuctpupame MySQOL cepepa. Kox kpenparma norped-
He 0a3e nojaTaka NpopaJuTH: IpaBiberbe Oase mojaraxa u Tabena, 10-
JlaBambe 3aIlica, CEIEKTOBabE M0JaTaKa, yIoTpeOy ycioBa, COpTHPAbE
pesyiarara ynura, axypupame 1ojaraka, Opucame nojaraka u yrnorpe-
Oy dynkuuja. Kako cy ce ydenurm Beh cpenu y Tpehoj ronusau ca npo-
jeTkoBameM 0a3za mojaraka 0OHOBUTH MOCTYIAK HOPMaH3allje, 10/e-
JIy IPUMapHOT KJbyda, penanuje Mel)y tabenama, npaBibee HHACKCA,
OrpaHNYCH-E CTPAHUX KIbyUeBa.

O0jacuutu nosesuBame ca MySQL cepBepoM, ypaauTu MpuMmep
ca ¢gopmom ca jennocraBauM yrmutiMa (INSERT, UPDATE, DELE-
TE), u3nBajame pesyarara ynuTa, aKypupame 3aluca U ClIame Bpea-
HOCTH Y CKPHIIT.

Kao npumepe Hajuemhe kopuirheHnx BeO-aruMKanuja ypaguTi
WM TIOKa3aTH ClIabe eNISKTPOHCKe romrte rmomMohy PHP, ornpemMame
naroreka mytem HTML oOpacua, ynorpeOy JavaScript -a tie tpeba
HaIJIacUTH pa3iuKy niMmelhy oBHX TexHoioruja. [IpmimkoM kpempama
CTpaHMUIIE 3a IIPHjaBJEUBALEC KOPHCHUKA 00jaCHUTH (YHKIIM]jE 3a TIpHja-
BJbMBam-e, Kopuinheme Koinaunha u cecuja.

Jlati OCHOBHY CHHTAakcy Koj O0jeKTHO opwujeHTHcanor PHP-a,
oGjacuutH pax ca MySQL-oM, jenHocTaBHe ynuTe U kiacy DateTime.

IMonenuTn y4eHUKE Yy TUMOBE Koju fie Kao MpojeKTHH 3a/aTak Ja
ypazie HeKy of BeO arumnkanuja: ¢hopyM, popymyraap 3a perucTpaimjy
WM jJeHOCTAaBHY HHEPHET MPOJABHULLY.

ASP.NET nu Visual Studio

[pencraButu Visual Studio xao BeG-TEXHOIOTH]Y 3a KpeHpame
IUHAMHYKUX BeO-cajToBa M BeO-arumkanuja. Jlatim kparak mperien
MporpaMcKor jeznka C# kao omaOpaHOT je3nka 3a Kpeupame BeO-arm-
Kaluja, Tj MPOpaJuTH: THIIOBE MOfaTaKa, Oeparope, IMPUOPHUTET Orle-
patopa, yrpaBibadyke CTPyKType (CeKBEHIa, TPaHAE U MeTIba), Hape/-
0e cKoka, HU30Be, KJlace U 00jeKTe, HacnehuBame, Kpeupame o0jekara,
NPHUCTYI 4YIAHOBMMA KJIace, KOHCTPYKTOPE, AECTPYKTOpE, HM3BEICHE
KJIace, aliCTPaKTHE Kilace, CTaTHYKe YIAHOBE KJace, IpaBa MPHCTYIIA,
3amrTulieHa cBojcTBa, 00paay rpemaka, UMEHCKH TPOCTOP.

Pan y Visual Studio okpyxemy 3a04eTH NPaBJbEHEM OOWIHOT
BeO-o0pacia mpu yemy TpeOa MPEICTABUTH CBE HETOBE KOMIIOHCH-
TE:KOHTPOJIC 3a MOAATKEe M CHCTEMCKe KoMmmoHeHTe. [IpeacraButu sie-
noBe .NET Framework-a: 3ajeAHHYKO je3HYKO H3BPIIHO OKPYKEHE

(CLR) u Oubnmoreky Kiaca koja o0e30ehyje OCHOBHE IMporpamMcke
¢yuknuje. [TorpedHo je objacHuTH:

— OTBapame MOYETHE CTPAHUIIE Kao HOBOT WM mocrojeher mpo-
JjeKTa ¥ MOKPEeTame MPOjeKTa;

— OpTaHM3aINjy aIUTHKAIMja Y TIPOjeKTe U PeIIeHha;

— IpO30pe 3a JOKYMEHTE M IPO30pe 3a ajaTke;

— ypehuBame BeO6-oOpacua u HTML crpaHuIle BH3YETHO WIH Y
HTML-y;

— THcambe KOla KopuIIhemeM ayTOMaTCKuX (yHKIHja eIuTopa
KkO1a 1 Memame napamerapa Visual Studio.NET-a;

— MOCTaBJbame MPEJTOMHHUX Ta4yaKa U MpoBepa IPOMEHIBUBHX;

— M3BpIIaBamke Hapeaou;

— MpaBJbEH-C KOHEKIIMje Ha CEPBEPCKY 0a3y momaTaxa;

— KOHTpoIIe 3a Opucame u n3MeHy noxaraka (GridView), 3a yHoc
1 axypupame nonaraka (FormView, ListView);

— KpeHparwe U M3BpIIaBarbe aluliKaluje, Kao M OTKIIAmkamke Mpo-
IPaMCKHX IpellaKa u3 bHX.

[logenutu yyeHuke y TUMOBE Koju he kKao MpOjeKTHH 3a/1aTaK Ja
ypazne Hexky ox ASP.NET amnnkanuja: KaJeHIap ca MIKOJICKUM aKTHB-
HOCTHMa, (hopymyrtap 3a peructparujy (poBepy HACHTUTETA) WIH jel-
HOCTaBHY MHTEPHET TPOJaBHUILY.

CAIP)KAJ U HAYUH ITOJJATAIbA MATYPCKOI' UCIIUTA

Marypckum HcIHTOM YTBplhyje ce 3perocT W 0crocoObEHOCT
YUCHHKA 32 JJaJbe MIKOTOBAIhE.

Marypcku UCHHT MONaXy YIEHHIH KOjU Cy YCIICIIHO 3aBPIIVIIN
YETBPTH pa3pe]] THMHa3Hje.

CAJIP)KAJ MATYPCKOI' UCIIUTA

Martypcku HCIHT CacTOjH Ce U3:

— MICMEHOT HCIIHTA M3 MaTepHer je3MKa U KEbHKEBHOCTH,

— MHMCMEHOT U YCMEHOT' MCITHTA M3 jJEJHOT O TPUIIPEAMETA: npo-
epamuparse, 06jeKmHO OPUjeHMUCAHO NPOSPAMUPALeX baze NoOamaxa,

— u3pajiec 1 oa0paHe MaTypCKoOr paja.

CBH IpeIMeTH IMOJIaXKy ce MpeMa HACTaBHOM IPOrpaMy Koju je
YUYCHHK CaBJIaJa0 TOKOM YETBOPOTOAHMIIKET 00pa3oBamba y TMMHA3H|U
3a yYCHHKE ca MOCEOHNM CIIOCOOHOCTHUMA 3a PadyHapCcTBO U MH(OP-
MaTHKYy.

1. [IucMenn ucnuT U3 Marepmer jesmca U KIbU/KEBHOCTH

IIpu onemuBamy MHCMEHOT 3ajaTKa, UCIIUTHA KOMHUCHja MMa y
BUy MMpUHY oOpase Teme, n300p M MHTeprperanujy rpahe, kommo-
3HILIU]JY, CTUI H jE3UK.

2. [IncMeHH M YCMEHH HCIIUT M3 jeJHOT O/f TPUIIpeaMeTa:
npozpamuparse, 00jeKmHo OpUjeHmUcano npozpamuparse u base
nooamaxa.

[punukoM oremHuBama MICMEHOT 3a/aTka, UCIUTHA KOMHCHja
MMa y BUIY KPEaTHUBHOCT H CIIOCOOHOCT y CIIpOBOherbY MOCTYTIKA Y pe-
IIaBamy 3a/laTaka, Kao ¥ TAYHOCT PelIaBamba UCTHX.

3. Marypcku pan

Marypcku pajg ca ogOpaHoM je caMocTaiaHO oOpaljeHa TeMa Kojy
YYEHUK OHpa ca CIicKa ofadpaHuX TeMa y OKBHPY jeIHOT o cienehux
npeaMera:

— MaTeMaTHKa;

— JIMCKPETHA MaTEeMaTHKa;

— pUMEHa padyHapa;

— IPOrpaMUparse;

— payyHapCKU CHCTEMU;

— OIIEPATUBHU CUCTEMH U PadyHApCKe MPEXKe;

— 00jeKTHO OPHjEHTHUCAHO MPOTPAMUPAILE;

— ba3e mojaraka;

— HIPOrpamMcKe napaaurme;

— BeO mporpaMupame.



Teme 3a Marypcku paj yTBphyje HacTaBHHYKO Behe mikoie Ha
npetor crpy4Hor Beha 3a o6mact npeqmera. Crincak yTBpheHHX Tema
o0jaBJpyje ce Ha ONIaCHOj TabJiM WM JA0CTaBJba YUCHHIMMA Ha YBHI
Ha JIPyrd MOToJiaH HAauMH II0YETKOM APYror IOJIyroAuiuTa 3a Texyhy
IIKOJICKY TOJIMHY.

CBpxa MaTypCKOT pajia je Ja YYEHHK MOKaKe KOJIUKO Blajia Ma-
TEPUjOM y BE3H Ca TEMOM, Y KOjOj MEPH j€ YCBOJHO METOJE M MPHCTYI
oOpaze Teme, Kako ce€ CIy)KU JINTePaTypoM, Ja JI je OCIIOCOOJbEH 1a
QHAJIM3MPA, KPUTHYKU PA3MHUIILBA U J1a CAMOCTAIHO U3Pa3H CBOj JINYHU
CTaB y OOHOCY Ha TeMy Kojy oOpalyje.

VueHHK pai MaTypcKH pajl y TOKY 3aBPILIHOT paspea y3 nomoh
HAaCTaBHUKA — MEHTOPA.

VY Toky m3paje MaTypcKor paja 00aBe3HO je OpraHU30Bame Haj-
Mame YeTHPU KOHCYNTAllMje Ha KOjHuMa je MEHTOp Iy)KaH IpaTH paj
CBAKOT YYCHHUKA U IPYKH noTpedHy nomoh ynyhusameM Ha NOoTpeOHY
JMTEpaTypy U U300py HauMHA M CTPYKTYpE U3pajie pajia.

Oxdpana maTypckor paga

Ha ycMmeHoj ogbpaHu MaTypcKOr pajga Y4eHHK je JyXaH Ja u3-
JIOXKM KOHLICTIMjy CBOT pajia, Jla HaBeJe JINTepaTypy U Apyre M3BOpe
3Hama Koje je KOPHCTHO, Ja 00pa3noku MoceOHe METOoe U MOCTYIKe
KOjUMa ce PyKOBOJHO Y TOKY M3paJie MaTypCKOT pajia.

YV ToKy onOpaHe MaTypCKOT pafa KaHauaar Tpeda Ja mokaxe 3Ha-
€ U3 LENOKYITHOT capiKaja MpeaMeTa U3 Kojer OpaHu paj.

[Tocne ogOpaHe MaTypcKor paja UCTIMTHA KOMHCH]ja yTBphyje jen-
HY OLICHY KOja ce U3BOJM U3 BPEAHOCTH pajia U 00paHe MaTypcKor pa-
Jla ca aclekTa CrocoOHOCTH KaH/IHAaTa 1a CaMOCTAIIHO HHTEPIPETHPa
MarepHjy U Jja KOPHUCTH CaBPEeMEHE METOJIE M MU3BOpe MH(opMamuja y
IIPOIECy CTHIaba HOBOT 3HAmba.

OPTAHM3ALWIJA 1 HAYMH TTOJIATABA
MATYPCKOI' UCIIMTA

Marypcku UCIUT MOJIaKe Ce Y JiBa PSJOBHA MAaTypCKa HCITHUTHA
pOKa: jyHCKOM U aBrycCTOBCKOM. ITociie aBryCTOBCKOT HCIHTHOT POKa
YUCHHUIIH TI0JIAXY BAHPEIHO, Y POKOBHMA KOje YTBPAH ILIKOJA.

3a mosiarame MaTypCcKOT HCIHUTa YYSHUK MOIHOCH TIPHjaBy KON
Y POKY KOjH OAPEAH LIKONA. Y TpHjaBU ce HABOAM jelaH Of peaMeTa
KOjH JKEJM J1a MOoJIaYKe W HAa3WB TEME 3a MaTypCKH paj. Y3 mpHjaBy ce
NPHJIaXe CBEJOYAHCTBO O 3aBPILUCHHM pa3pearMa TMMHAa3Hje U M3BOJ
U3 MaTHYHE KEUTe POCHUX.

VueHHKy KOjU Ce NpHjaBU 3a MOJAramke MaTypCKOr HCIHTA U H3
OIpaBIaHuX pasiiora Oy/ie CHpEYeH Ja Moyiake HUCHHUT y LUEeIHHH WIN
HOje/IMHE JIeJIOBE MCIHTA, UCIIUTHU 0100p MOJXKE J1a 0O100pH MoJarame
BaH pellOBHI/lX HUCIIUTHUX pOKOBa.

VueHUK MOXe Jia OIyCTaHe O] Mojiarama MCIHTa TPH AaHa Hpe
MOYeTKa UCIHTA, O YeMy o0aBeITaBa UCIIUTHU 0100D.

Hauwnx nosiarama MUCMEHNX HCIUTA

TIicMeHH MCIIUT U3 UCTOT IPEAMETa MOJaXy CBH YYCHUIIU HCTOT
JlaHa, 10 MPaBUITy, Y HCTOj MPOCTOPHjH, Y TIPHCYCTBY HajMamke jeTHOT
JI)KYPHOT HACTABHHKA.

TTucMeHH UCIIUT Tpaje YeTHPH IIKOJICKA Yaca.

3melyy /iBa mucMeHa HCIIMTA YYCHHK MOpa Jia UMa c1000/1aH JiaH.

ITpunuKOM monarama MEUCMEHOT MCIUTA HHUje J03BOJBEHO KOPH-
mheme omohHe nureparype.

Tewme 1 3a1aTKe 32 MUCMEHN UCITUT MPEUIaXy IPEIMETHHU HACTaB-
HUILM, @ UCITUTHH 000D, Ha JIaH MCIHTA, O] MPEITIOKESHUX TeMa yTBP-
hyje Tpu Teme, OHOCHO IpyIe 3a1aTaKa O KOjuX YYEHHK Oupa jesHy.

Teme u 3a7aTKe 32 MUCMEHU MCIMT YUSHUIM 100H]jajy Herocpea-
HO IPEa NMOYETAK MMCMEHOI" UCTINUTA.

V4eHHK He CMe Jla IPEKPIIN UCIIMTHA IIPaBmiia KOja YTBPAU LIKO-
na. Ha mpuMep: He cMe Jja HalyCTH MPOCTOPH)Y Y KOjoj ce 00aBiba IMH-
CMEHHU HUCIHT Oe3 0100perba Ky PHOT HACTABHUKA, HE CME 11a KOPUCTH
HEZ03BOJbEHA CPEJCTBA, Jja MPEIHCyje O APYrHX, Ja oMera JIpyre u
CIIMYHO.

ITMCMEHOM HCIIHTY, MOpe] AEKYPHOI HACTaBHUKA (IEXKYPHHX
HACTaBHUKA), MOTY Ja MPUCYCTBY]y MPEACEAHUK HUCIUTHOT ogdopa U
CTpy4Hallk Koje JieJiernpa MUHUCTAPCTBO HAJUIEXKHO 3a IIOCI0BE 00pa-
30Bama.

Hauwnn nosarama YCMEHHUX UCITUTA

VYCMEHHU MCIIUT U3 jJeIHOT Ol TP HaBEACHA NPEIMETa: Npocpamu-
parve, 00jeKmHO OpUjeHmucano npozpamuparse u base nooamaxa no-
Ja2icy YHCHHUIH KOJHU CY MOJIOXKHIIN MUCMEHHU UCIIHT.

Tlonarame ycMeHOr MCIIMTa NOYMEGE HajpaHMje JBa JlaHA IOCIE
ITOJIOKCHOT ITMCMCHOT UCIIHTA.

Ha ycMeHOM Jiely MCHMTA YYCHHUK M3BJIAYM HCIUTHU JUCTHO Ha
KOME Cy HMCIHCaHa TPH IHTaba, OJHOCHO 3a/iaTka. YKOIHMKO yYCHHK
MIPOLICHN J1a HE MOXKE Ja OJTOBOPH Ha ITUTAbE, MOXKE Jla IIPOMEHH JIH-
cTuh, ITO MOXKE /1a yTHYE HA OLICHY.

Wcnutan nuctih He MoXKe 1Ba IMyTa OMTH YHOTPEOJbEH HCTOT JaHa.

Bpoj ncnutHux nuctuha Behu je, 3a cBaky HCIIUTHY KOMHUCH]Y, 32
JIeceT 0JIcTO of] Opoja MpUjaBJbeHNX KaHIUIaTa.

Crmcak UCIIUTHUX MHUTama MPUIPEMajy NPEAMETHH HACTaBHHIH
y capaimy ca CTpy4HUM Behem 3a o6macT mpeaMeTa U OJaroBpeMeHo
Jajy YU4eHHULMa J1a OU ce NPHIPEMUIIN 32 Marypy.

OnroBopu y4eHHKa Ha YCMEHOM HCIIUTY Tpajy 0 TPHAECET MH-
HyTa, yKJbY4yjyhu 1 BpeMe 3a IpUIpeMy y4eHHKa 3a aBarbe OJroBopa.

YCMEHOM HCIHTY, MOpE WIAHOBAa MCIUTHE KOMHUCHjE, MOTY Ja
HPHUCYCTBY]y 4JIaHOBU MCIIUTHOT 000pa, HACTABHUIIM IIKOJIE, CTPYY-
Hhalll Koje JieJieripa MUHACTAPCTBO HAJIEIKHO 3a IIOCIIOBE 00pa3oBama
U YUYCHULIH.

Hauun ondpane marypckor paga

TeMy 3a MaTypCcKH paJi yUYeHHK Oupa ca crucka yTBpheHnx Tema.
Hcry TeMy 3a MaTypcKH pajl HE MOTY paJyTH JBa HJIM BHIIE YUCHHUKA y
HICTOM UCITUTHOM POKY.

Y4eHUK npenaje MaTypcKH pajl y pOKy KOjH OAPEAN UCTIUTHU Of-
60p. YKONHUKO ra He Tpesa y IpeiBHeHOM pOKY, cMaTpa ce ja je oay-
CTa0 Of NOJIaramba MaTypCKOT UCITHTA.

OnbpaHa MaTypcKoOr paja Tpaje 0 TPUAECET MUHYTA.

OnOpaHu MaTypcKor paja, TOpea 4YIAHOBA MCIHUTHE KOMHUCH]E,
MOTY J1a TIPUCYCTBYjY WIAHOBH HCITUTHOT 0J00pa, HACTABHHUIH IIKOJIE,
CTpyUmalli Koje JieJiernpa MUHUCTApCTBO HAUIEXKHO 3a 110cI0Be 00pa-
30Bamka U yUYCHULIU.

Marepujan Koju caapKu CIIHCAK TeMa M 3ajaTaKa, MHTamba 3a MH-
CMEHH HCIUT U MCIUTHE JucTHNE 32 YCMEHH HCIIHT YyBajy ce Kao I0-
CJIOBHA TajHa 0 T0YeTKa ucruta. Marepuja uyBa JUPEKTOp IIKOJIE.

HcnuTHE 0100p M HICIHTHE KOMHUCH]je

3a cmpoBoheme MaTypCKOT HCHHTAa AUPEKTOP IMIKoie (opMupa
HCTIUTHY 07100p ¥ MCIUTHE KOMHUCH]E 3a CBAKH IIPEAMET KOjU CE IoJIa-
K€ Ha MaTypCKOM MCIUTY. AKO jelaH IIpeIMeT WX 60 UCIIUTA MOJIaxe
BEJIUKH Opoj ydYCHHKa, TUPEKTOp MOXe 1a uMeHyje Behu Opoj ucmur-
HHX KOMHCHja 3a ucTH npeamert. [Ikona Moke J1a aHraxyje, Kao 4iaHo-
BE UCTIUTHUX KOMHCH]a, U CHOJbHE CapaJHUKE.

Vcrurau 0100p 4MHE NPEACEIHUK MCIUTHOT 0100pa, HEroB 3a-
MEHHK M WIaHOBH. [IpeAceIHUK UCIUTHOT 0A00pa je 10 MpaBHILy JH-
pekrop mikosie. CBM 4JIaHOBH HMCIUTHHX KOMHCHja Cy HMCTOBPEMEHO
WIAHOBH HCIIUTHOT 0f100pa. VcnuTHy KoMUCHjy YHHE TPH WiIaHa: IPea-
CEJIHVK, UCIIUTUBAY U CTaJHU 4iaH. [[Ba unaHa Mopajy OMTH CTpydba-
1M 33 TIPEAIMET U3 KOTa CE TOJIaXKE UCIUT.

Jupexrop onpehyje ko he OUTH mpeACeTHUK UCTIUTHE KOMHCH]E,
KO UCIIMTHBAY, a KOju Ne 4iiaH BOAUTH 3alIMCHUK O Paly HCIIHUTHE KOMH-
cuje. 3aliCHUK O Pajy UCIUTHOT 0100pa BOAU CEKpeTap Kora HMeHyje
JMPEKTOP.

HWcnutau ondop eBUACHTHpA:

— TeMe 3a MaTypCKH paj;

— KaHAUJaTe 3a MaTypCKH MCIIUT ca MOAALUMa O JeJHOM O] h3a-
OpaHMX IIpeMeTa U Ha3UBY TEME 3a MaTyPCKH pa;

— POKOBE U pacrope/ Hojararma MojeIMHNIX J1eJI0Ba UCITHTA;

— HAaCTaBHHUKE Koju he 1a nexypajy 3a BpeMe MICMEHHUX HUCIINTA;

— HAaCTaBHUKE — MEHTOpE Koje he ydeHHIIN KOHCY/ITOBAaTH Y TOKY
u3paje MaTtypcKor paja;

— yTBphyje TeMe U 3a7aTke 3a MICMEHE HCITUTE;

— yTBphyje OniTy OLeHY Ha MaTypCKOM HCITHUTY;

— yTBplyje KOHauHy OLEHYy y ClIy4ajy HecarIacHOCTH 4IaHOBa
HCIMTHE KOMHCHjE MPUIMKOM 3aKJby4HBatba OLICHA 3a MOjeJMHE MPe-
MeTe.



Hcnutan oxbop ycBaja ommyke BehMHOM I1acoBa MPHUCYTHHX diia-
HOBa, a MOXE JIa OJUTy4Yje aKo Cy IIPUCYTHE B¢ TPehHHE CBUX YJIaHOBA.

VicniuTHe KOMHUCHjE HPEIIaxy OLEHE M3 MpeaMeTa U MaTypcKor
paza.

OLEBUBAKBE U OCIIOBADBAILE TTOJIATABA UCITUTA

VYenex ydeHHKa M3 IOjEAMHHX TPEAMETa W MaTypCKOr HCIHTA
OIICHYjE CE JeIHOM OIICHOM KOja C¢ W3BOJIM Ha OCHOBY OIICHA 100Uje-
HHMX Ha ITMCMEHOM M YCMEHOM JIely MCIHTa M MaTypcKOM paay U Of-
OpaHM MaTypcKor paja.

Ommty ycnex Ha MaTypCKOM HCIHTY HCKa3yje Ce jeJHOM OILIEHOM
Kao cpelmha apuUTMETHYKa BPETHOCT OLCHA MOOHMjEeHUX 3a IMOjeAHHE
IpenIMeTe KOjU Cy MOJIaraHu Ha MaTypCKOM HCITUTY U OLICHE U3 MaTyp-
CKOT' pajia.

OreHa M3 MaTypcKor pajia W3BOAU CE Ha OCHOBY oOlleHa jao0wuje-
HHX Ha MaTypCcKOM pajy M O0paHH Tora paja.

OrneHe TOjeIMHUX NpenMeTa yTBphyje HCIHMTHa KOMHUCHja Ha
npeaior nmpeaAMETHOI UCIIMTUBA4Ya, a OLCHY ONIUTEr YCII€Xa UCIIUTHHU
07100p Ha OCHOBY M3BEIITaja HCITUTHUX KOMHCH]ja. AKO HCIIUTHA KOMH-
CHja He MOXKe J]a YTBP/IH MOjeJHHAYHE OLIEHE JeIHONIACHO, aKo je jelaH
OLICELUBAY JIa0 [TO3UTHBHY OLICHY, IPYT'H HETaTUBHY, MU j€ pa3IhKa n3-
Mel)y TO3UTHBHUX OLIeHA JABE M BUILIE, HCTIUTHH 000D YTBphyje KoHad-
HY OLICHY.

VyeHHK je TOJI0KNO MaTypCKH MCITUT aKo je M3 CBHUX JIeJI0Ba HC-
nHTa 10010 MO3UTUBHY OLICHY.

YdeHnK Koju je Ha MaTypCKOM HCITUTY JOOWO jefHY WM JBE He-
JIOBOJBbHE OLICHE MOJIAXKe MONPABHHU UCIUT U3 TUX IpeMeTa. YKOJIHNKO He

ITIOJIOKHU IOIIPAaBHHU, ITOHOBO ITOJIAXKE MATYPCKU UCHUT Yy HEJIMHU, Kao
BaHpe/aH yYCHHK, Y POKOBUMA KOje OIPEe/IH LIKOJA.

VueHuKk MOXke OUTH M HEOLCHEH MM OLECHECH HEraTHBHOM Olle-
HOM, Oe3 monarama ucrnuta. HeoremweH ocraje y4eHHK KOjH NpPeKHHE
MMCMCHHU MCIIUT U3 ONPABJaHHUX Pa3jiora H y4eHHK KOju je 300r Kpiie-
Bba UCITUTHUX ITpaBUjla yIaJbEH Ca UCIUTA.

HeraTuBHOM OLICHOM OIICHbYj€ C€ YUCHHK KOjU MPEKHHE MMHCMEHH
UCTIUT 0e3 ONpaBIaHMX Pa3jiora, y4eHUK KOjH HHUje Mpenao MUCMEHH
3a/laTaK, yUeHUK KOjH je HAIyCTHO MPOCTOPHUjY Y KOjOj CE MOJaKe HC-
nuT, 6€3 J03BOJIE ICKYPHOT HaCTaBHUKA. HeraTHBHOM OLICHOM OLiCHY-
j€ ce M y4eHHMK 3a KOra ce HeZIBOCMHUCIICHO JIOKaXe Jia jé Y TOKY HCITH-
Ta WM MOCNIE UCTIUTA KOPUCTHO HEZ03BOJbEHA CPECTBA HIIM JIa je paj
Hperucao.

Ocnobabajy ce ycMeHor zelna ucrmra U3 NpeamMera npospamupa-
e, 00JeKNHO OPUJEHMUCAHO NPOSPAMUPAFbe U Da3e NOOAMaKd y4eHu-
Y1 KOjU CY MTHCMEHH UCITUT MOJIOKHIIH Ca OJJINYHOM OLICHOM.

EBUAEHIIMIJA 1 JABHE HCIIPABE

O TOKy monaramka NUCMEHHX M YCMEHHX HCIIMTAa BOJH CE 3allu-
CHHK. 3a BpeMe JeXKypCcTBa Ha MUCMEHOM HCIIUTY JeKYPHH HACTaBHHUK
YHOCH Yy 3allUCHHK CBE IITO HUjE y CKJIaay ca yTBpEeHUM HpaBHIMMa
0 TOKY ITMCMEHOT UCITHTA. 3allMCHULIU C€ BOJIE MOCEOHO O pajly MCIHUT-
HHUX KOMHCH]a, a TOCEOHO 0 pay HCIHUTHOT of0opa.

3annCHUK O MaTypPCKOM HCIHMTY 00yXBaTa MOJIaTKe O YYCHHUKY, 110~
JIaTKe O MUCIUTHHUM TIpeIMEeTHMa, WIAHOBHMa HCIUTHOT 0100pa M UC-
MUTHUX KOMHUCH]a, MOJIaTKe O TeMamMa, OJHOCHO 33/1alliMa, Kao U IHTa-
Hha 3a TIPEIMETE M yCIIeX 3a CBaKH JICO UCIIHUTA.



