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YBOI

Y oBoM paay Ouhe ommcan pa3Boj cOTBEPCKOT MPOHM3BOJAA KOJH MOXKE IMPEICTABIbATH
JoJlaTaK IITKOJICKO] HACTaBU IJIAHUMETPH]E KOja C€ M3ydaBa Yy y3pacTy O IETOT 10 OCMOT
pa3pena ocHoBHe mkoie. [Ipojekar ce ocnama Ha MPETIIOCTABKY J1a je J0Opo Aa ce MPOUIHpU
CaMOCTaJIHM BaHHACTaBHU paJl YUYeHHWKa Koja Kyhe m yOjeheme ma padyHapcke HayKe MOTy
noMohn HacTaBHUIIMMA Ja JIaKIe MOJACTaKHY YYCHHMKEe Ha To. 3axTjeBU Koju he OutH
MOCTaBJ/bEHU TMpej cO(TBEp MPOIHMJCHEHH Cy HAKOH Ma)XJbUBOT IpOyYaBama CIyKOESHOT
IUTaHA ¥ IporpaMa HacTaBe MaTeMaTHKe 3a IIOMEHYTH y3pacT, Ka0 U OCHOBHOT YIIO3HABamba ca
TPEHYTHUM CTamkeM cucTteMa oOpazoBama y PemyOmmmm CpOuju mo murtamy MoryhHOCTH
JTUTUTATN3alMje HACTaBHUX Cpe/CTaBa M MOAPIIKE KOja je TPEHYTHO Mpy>KeHa caMOCTaTHOM
BaHHACTABHOM Day.

Co¢dTtBepcku mpou3Bo 0 KOME je pujed 100Ho je Ha3uB ,,Jlemup u mecrap®, jep cy 1o
aJlaTH KOjJH CE€ HajBHIIC KOPUCTE Y OOJIACTH TUIAHUMETPHjE Ha OBOM y3pacTy, a HCTOBPEMEHO
KOPUCHUYKU HHTEP(QE)jC j¢ KOHIUIMPAH HA TaKaB HAYMH Ja mojcjeha Ha kopumheme OBUX
anata. OBO TOCJBEIHEC j€ TAKO OCMUIIJBEHO HAMjepHO, jep Ie[aroiika BPHjeTHOCT OBOT
codrBepa Tpeba ma JIekKH YNpaBo y JONYHH KIIACHYHE HacraBe. ,JIewmup W 1mecrap® je
CauuMi-€H O] JBUJy KOMIIOHEHATa: Ju3ajHepa W mperienava. JluzajHep je HaMmujemeH
HACTaBHUKY, KOJHU y MY MOXKE OINHMCATH OApel)eHH TeOMETPHjCKH MOCTyNaK, CHUMHUTH Ha
MPEHOCHBY MEJHjyM WU JIUjEeJbEHO MjeCTO Ha MHTEPHETY, T¢ TIOHYIUTH CBOJUM yUYCHHIIMA.
Y4yeHuMa Ccy Ha pacrojaramy W Iperienad ¥ Ju3ajHep; IMOMOhy mperieaaya OHH MOTY
YUUTATH TMOCTYIaK Ha CBOM padyHapy Kkoj Kyhe, mperiemaTd ra W mpeciaymard (ayauo
KOMIIOHEHTa je oOyxBaheHa mporpaMoM na OM HAaCTaBHHUK MOTa0 CHHUMHUTH TIJIACOBHH
KOMEHTap), a MOTOM MOTEHIIMjaJTHO ¥ YYUTATH Yy JAHU3ajHep, MOAU(HUKOBATH Y 1My yBUh)ama
Mel)ycoOHUX omHOca oOjekara WM TOKYIIATH YPaIuTH IHjeJId TPOIEC HCIoYeTKa 300T
BjexOe.

Jljenokpyr mporpamMa je cBjeCHO OTpaHUYEH YCKO, U TO Ha HEKOJIMKO HAaYMHA:

A OOyxBaheHo je HaCTaBHO I'PaJMBO CaMo 3a 00JIacT INIAHUMETPH]e
A O6yxBaheH je camo y3pact o1 eTor J1o ocMor paspema Ol
A Cém xoprcHUYKH HHTEp(EjC MMa OTpaHHYCH CKYI ajiata Koju Ou ce MOrao MpoIIUpUTH

Pasnor 3a oBako y3ak JjeJOKpYT JIe)KH y TOME IITO LU0 IPOjeKaT, a HApOYUTO OBAj
JOKyMEHT Kao jelaH HEeroB AuOo, Tpeba Ja TOCITYXXH TPBEHCTBEHO Kao CMjEpHHIIA W
WIyCTpalja Kako MOXE Jla Tede CBEYKYIHHM pa3BOj — Kako NMPOYYUTH NoTpede, HauuHe
BUXOBHX 33JI0BOJbCHA, 3aTUM Oa0paTH METOJOIOTH]Y paja U MOCTaBUTH TeMeJb MPOU3BO/IA.
VY 0BOM pajy UMILIEMEHTAIlja je TIOTOM OMMCaHa JI0 Kpaja, y3 U3BOJAE M3 U3BOPHOT Koaa. Y
npuiaory je mar cam codTBep (M3BopHH KOO M M3BpIIHA BEp3Hja 3a OINEPATHBHU CHCTEM
BuH0y3), Ka0 ¥ HEKOMUIIMHA JAAaTOTEKa KOje Cy pe3yiTaT caMor Mporpama U CIOpeMHe cy 3a
YUUTABAKE U IEMOHCTPAIN]Y JOTHYHOT T€OMETPH)CKOT MOCTYTIKA.



AHaym3a Tekyher crama 1 3axXTjeBH
KOJH Ce MOCTaB/bajy npea copraep

Crame cucrema odpasosama y Cpouju kao
miiargopma 3a 1a/bu pasBoj

VY u3BjelTajy o TpeHYyTHOM CTalby KJbYYHHX OOMJbEKja crucTeMa obpasoBama y Cpouju,
y OKBHpY IOKyMeHTa Koju je um3panuo Casjer mpojekra 3a u3pany Crparermwje pasBoja
cucteMa obpazoBama y Cpouju m1o 2020. rogune (y gasmem tekcty, CPOC; 2011), kao jenan
07 TVIaBHUX M3a30Ba OBE CTpaTervje HaBOIU C€ J1a MOCTOjH ,,M3y3€THO MaJla 3aCTyIJbEHOCT
MOZAEPHUX OOJHMKa paja y WIKOJIHM; HACTAaBHUIM HHCY OOyYeHHM 3a HPUMjEHY MOJEPHHUX
KOHIIETIaTa y4yeHma/HacTaBe M HOBE yJore Koja ciavjenu u3 mux‘. Mako ¢ mpaBoM MOXEMO
MPETIIOCTABUTH Ja C€ Y OBOM KOHTEKCTY IOJ| MOOepHuM KOHLENTUMA Yy4era/HacTaBe Ha
MPBOM MjECTy IOJIpa3yMHje€Bajy IOBE3UBAE TEOPHj€ M IpaKce, EKCIHEPUMEHT, YOIIIITe
aKTHBHO y4Y€Hhe W JApyra JOCTHTHyha MojepHe Iemaroruje, JaHac ce y OBy TIpymy
He3a00MIIa3HO CBpPCTaBa M INPHMjEHAa padyHapa M pauyyHApCKUX TEXHOJOTHja Yy TpoLecy
yHanpehema mkoscke HactaBe. Y CpOuju 0Baj BUA HACTABHOT CPEJICTBA jJOIT HUJE Y3€0 IMMyHOT
Maxa HajBUIIE M3 MaTepHjaliHUX pas3iora, jep MHOre IIKoJle, MOCEOHO Yy Hepa3BUjeHUM
KpajeBuMa, oIl YBHjEK HEMajy HU padyHape, HU MHTEPHET KOHEKIIH]Y, a HeMa]y HU YUEHUIIH
kox kyhe (CPOC, 2011). Mmak, mocmarpajyhu wusBjemraje PemyOnamukor 3aBoma 3a
cratuctuky 3a 2010. roguHy, nmomasumMo A0 oxpaOpyjyher momarka nga je TpeH[
OTcKpOJbHBama IIKOMIa U JoMahMHCTaBa padyHapcKuM cpeactBuma y CpOuju y3iasas, na je
tako 2010. ronune 50,4% nomahuHcTaBa MocjenoBaio padyHap, WITo je 3a 3,6% Buiie y
oxgHocy Ha 2009. ronuny. Takole, y nuctom u3Bjemrajy casnajemo na je 39% nomahuucrasa
M0Cje10BajI0 HHTEPHET NPUKIbYYaK, ITo je 3a 2,3% Buie y ognocy Ha 2009. ronuny. Takohe,
BJIaJIMHE U HEBJIAJMHE OPraHM3allMje TIOBPEMEHO MMO3UTHBUTHO YTHUY Ha OBaj TPEH, Kao IITO
je 'y Ttoky mmkoincke 2008/2009. rommHe MwuHHCTApCTBO 3a TEJICKOMyHHUKaldje U
MH(POPMATHYKO JPYIITBO OPraHU30BAIO AKIM]Y MOKJIambamka padyHapa mkoinama. OBH nogaiu
HaBOJIe HAC Ha 3akJbyuak Aa he y OymyhHoctu Opoj nomahuHcTaBa m mkona y CpOuju koje
Mocjeyjy padyHapcka cpeacTBa Outu cBe Behu, Te 1a je IpikaBa mocrajia JOBOJHHO 3perna Ja
OTIIOYHE 030MJbHU]E HAMOPE Y YHAIpehewmy MKOJICTBa KOPUCTehH ce OBUM CpeACTBUMA, Tj. Ja
pa3Buje WU MOAPKU pa3B0j HEONXOIHUX COPTBEPCKHX MpojeKaTa Koju 61 To oMoryhmiu.

Y Be3m ca HaCTaBHUIIMUMAa W JPYIr'UM HACTaBHUM OCOGII:CM, CTaTUCTHYKH IMOoJalu
nmokasyjy aa Ty Beh mocroju JA0BoJbHA monpmika. Hamme, mpema u3BjemiTajuMa BE3aHUM 3a
CTpaTervjy MeHalIMeHTa JbyACKMM pecypcuma EBpome m Amepuke, BelMKa je 3aMHTEpECO-
BaHOCT 3a 00pa3oBame U 00yKy IHOAp’KaHE TEXHOJOrHjama e-yuema. Iloctoju Bumre pasiora
3a TO: Ofl NOAM3ama HHBOA €(PUKACHOCTH M KBaJUTETa OOyKe, J0 NpeBaswiaXema JBajy
orpannyvaBajyhux unHmmana, a To cy BpujeMe U IpocTop.

VY oxBHpy HacTaBe, MOTCHIMjaTHE MPUMjEHE padyHapa Cy MHOTOOpPOjHE: O MPOCTUX
Mpe3eHTalja Ha pauyHapy KOje ce MOTY HMPUIPEMHUTH CaMoO jEJHOM U IOTOM MpPEACTaBIbaTH
yUEHHUIIMMA Ha Yacy ITyTeM BEJHKOT eKpaHa WM MPOjeKTopa, 0 WHTEPAKTHBHHUX aIUIMKAINja
Koje MoTy rmoMohu ydeHHIIuMa J1a Kpo3 COTICTBEHH PaJl y alUIMKAIMjH CTEKHY HOBO 3HAHC HITH
oOHoBe Beh cTeueHo.



MoryhHocTu pa3Boja HacTaBe MaTeMaTuKe y3 momoh
padyyHapa

HacraBa wmaremaruke je HapouuTo TMOrogHa Ja Oyae MOIp)KaHa padyyHapCKUM
CpeacTBUMA. 3a OBO MOCTOjH BHILIE Pa3Jiora:

1. ¥V moctynuuma koju ce ycBajajy OMTHO je CXBAaTHTHU U 3allaMTHTH PEIOCIHUje KOpaka, a
HE CaMO CTAaTHYKY CJIHKY, IITO MOXe OUTH IMOTHOMOTHYTO AMHAMUKOM KOjy HaM Ipy’Ka
pauyHapcku coTep;

2. HacraBa maremarnke oOwmityje rpadukuM MpUKazuMa U CHMOOJIMMA, KOj€ pa3IMuuTH
npodecopr pazIMYUTO TNpHUKaszyjy LpTajyhum Ha Tabnau, JOK ce UCTH YHH(POPMHO
HpHUKa3yjy U JaKiie MUITy U BUJE Ha padyHapy;

3. IlocToju Benuka MOMYJIAPHOCT padyHapa Koi Jjerie 300r pasmuuuTHX padyHapCKUX
WUTPUIIA W PA3HOBPCHOT MYJITHMEIUJATHOT Cajpaja Koje Tpyka HHTEPHET, Te ce
KopuihemeM padyHapa Moxke npeBasuhu ormnop koju oxapehenu Opoj njere raju nmpema
MaTeMaTHIlM, a KOju m3Mel)y octanux (akropa y3poKyje HETOBOJbHY MaTeMaTHUKy WU
HayuHy nucMmenoct kof gjere. (CPOC, 2011)

[To mutamy moryhHOCTM M CTpy4yHOCTHM 3a yHampeheme HacTaBe Kpo3 ymnorpeldy
padyHapCKHUX CpeICTaBa, HACTABHO 0CO0JbE MOTEKIIO C HEKOT OJ] MaTeMaTHYKUX (akyirera y
CpOuju Hasasu ce y 3Ha4ajHOj IPEAHOCTH Y OJJHOCY Ha Kojere ¢ BehuHe npyrux daxynrera y
Cpbuju, jep ce mo camoj MPUPOAN OBHX (haKylITeTa CTYACHTH Yy TOKY CTyAHMja yIO3HAjy ca
HanpeIHUM KOHIeNTHMa WH(OpMaTHKe, o Kopulrhema 10 mporpamupama uctux. JlomarHo,
BEJIMKK OpOj BUX TMOCjeyje padyHap, jep UM je Ouo morpedaH 1a O caBiagaid TO TPAJIUBO.
OBo npyka yBjepeme Ja 0u mpodecopr MareMaTrke ¢ JIakohoM yCBOjuIH KOpUITNeHhe HOBUX
MPOM3BO/Ia KOjU OM MM c€ TMOHYIWIM Ja Ou OoJbe W JIakiie 00aBWJIM CBOj IOCAao, Y3
HCTOBPEMEHO MOOOJbIIAkE Pe3yaTaTa YUeHHKA.

Y oBoMm paay nonyauheMo pjenieme 3a MOMOh HaCTaBHUIIMMA MAaTEMAaTHKE U FhHUXOBHM
yUYCHHUIIIMA TIPH caBialjuBamy IIaHUMETPHje — 00JIacTH MaTeMaTHKE Koja 3ay3uMa 3HadajHO
MJECTO Y OCHOBHO-IIIKOJICKO] HACTaBH, T€ C€ MHTEH3MBHO IpOyyaBa IMjesie TPH IIKOJICKE
rofvHe, Off MeTor A0 ceAMOr paspena. buhe mnpenodyeHo Kako ce MOXKe KOHIMIIUPATH,
OpPraHU30BaTH, OCTBAPUTH U CIPOBECTH jeJaH TakaB mpojekar, koju he omoryhuru
HacTaBHUIMMA J1a y3 MUHUMAJIaH COTNICTBEHH Hamop oMoryhe 1ogaTHy U IOIMYHCKY HacTaBy 3a
CBE OHE KOjHMa je OHa MoTpeOHa.

[TocToju BuIe HMJPHUX TpyIa YYCHUKA KOjUMa je moTpeOHa JOMyHCKa WM JO/AaTHA
HactaBa. Habpojahemo caMmo Heke of1 ’hHX:

1. Jljena ¢ mopemehajeM maxme moTpeOyjy AOMyHCKY HacTaBy (mopemehaj maxkme 4ecTo je
YAPYXKEH ca XMIIEPAKTUBHOIINY HJIH je Y3pOKOBaH mome). CTaTUCTHKE TOKa3yjy Ja ce
Opoj njene ca nopemehajem maxme yaABocTpyuyje Ha cBakux 10 roguHa, Te Aa je JaHac
usmely 7 u 10 mporeHara nere, y3pacra ox 5 a0 18 roamna, ca OBOM JIHjarHO30M
(JoBanosuh, 2005).

2. Jjena ca ¢usnukuM noremkohama 3a peoBHo npaheme HacTaBe

3. YMHO HajiapeHa Jijjera 3auHTepecoBaHa 3a J0/IaTHy HAcTaBy, Y LIMJbY CTHIamka 3HaWHa U
BjEIITHHA KOj€ HE yJla3e Y PEIOBHU MPOTrpaM IIKOJICKE HACTaBe

4. Jljena koja U3 pa3NU4YUTUX pasfiora norpelyjy HHAUBHIyaIN3UpPAHy HACTABY

Hu/beBH ¥ 331a1l4 HACTABE MJIAHUMETPHje 32 OCHOBHY HIKOJIY

Jla 6ucMO ycHjemHo CIpoBeNd MPOojeKaT MOAPIIKE KaKaB CMO HajaBWIM y MPETXOIHOM
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MOIVIaBJbY, HEOMXO/HO j€ JeTaJbHO C€ YNMO3HATH ca IUIAHOM M IMPOrpaMoM HACTaBe 3a pa3pene
y TOKy KOjuX ce M3ydaBa IutaHuMmerpuja. Cazapikaj oBOr IoIiaBjba HpPEACTaB/ba H3BOI U3
caapkaja 3BaHnyHOr [lmaHa m mporpama mareMaTHKe 32 OCHOBHY IIKOIXY MUHHCTapCTBa
obpa3oBama Penybnuke Cpbuje (y namem Tekcry, [Inan u mporpam) u Ouhe orpaHuyeH Ha
o0acT ITaHUMeTpHje.

3agaum MaTeMaTHKe y eTOM pa3peny

[Tnan u nporpam npeasuha aa he ydeHuIy neror paspena OCHOBHe 1IKose ctehu 3Hama
HEOITXOHA 3a pa3yMHjeBambe¢ KBAHTHTATHBHUX W IPOCTOPHHUX OJHOCA M 3aKOHUTOCTH Yy
pasHUM II0jaBaMa y TPUPOAM, APYIITBY U CBAaKOAHEBHOM >KHMBOTY. 3aJaTak HacTaBe
MaTeMaThKe y OBOM pa3peiy, M0 NMUTamy TUIAHUMETPHje U TE€OMETPHje YOIIITe, jecTe Ja ce
YYEHHUIIM YTMO3HajJy ca HajBAXHUJUM pPAaBHUM TEOMETPHjCKUM ¢urypamMa Hu HUXOBUM
y3ajaMHUM oJHOCHMa. HamocnujeTky, y9eHHIIH OBOT pa3pera Tpeda a Oyay ocrmoco0beHu 3a
NPEIU3HOCT y Mjepemy, IPTambe U TeOMETPH)CKEe KOHCTPYKIIH]E.

KoHkpeTHH onepaTHBHU 3a/ialiy TUIaHUMETpHje, ToMohy Kojux je y [lmany u mporpamy
OCMHUIIJBEHO CTHUIIA¢ TTIOMEHYTHX 3Hama U BjEITHHA, jecy cibeachu:

A Teomerpujcke ¢urype (mpasa, IyK, MOITyIpaBa, paBaH, KPYKHHIA, KPYT, yrao uip.) y3
bUXOBO aJICKBAaTHO OTHMCHUBAHE

A VrioBM y3 TpaHCBEp3aly MapajeIHuX MpaBuX

A VrnoBu ca napajeqHUM KpaluMa U ’bUX0Ba CBOjCTBA

A KoHCTpyKITHja paBe mapaieHe 3a/1aToj PaBo)j

A OcHa cuMeTpHja 1 leHa CBOjCTBA

A KoHcTpyKInja cuMeTpae QyXH, yria 1 HopMaje Ha IaTy TpaBy Kpo3 AaTy TauyKy

3amanmu MaTteMaTuKe y IECTOM pa3peny

VY OKBHpY CKyma ONepaTHMBHUX 3a/laTaka HAcTaBe MAaTeMaTHKE y IIECTOM pa3pedy
OCHOBHE IIIKOJIE, HAIIacak je CTaBJbeH Ha YCBajarbe€ CKYyNOBa IMjEIMX U PAalMOHAITHUX
OpojeBa, Ka0 W Ha CTHIAKE MOTPEOHMX 3HAKa W BjeIITHHA TOTPEOHHMX 3a pjelIaBame
jenHaunMHa U HejeAHaunHa. MehyTuM, U y OBOM paspeny ce u3ydaBajy OCHOBE T'€OMeTpHje
paBHH, ma Tako y [litany u mporpamy 3a oBaj paspen cpehemo cibenche:

A Knacudukanmja TpoyriioBa 1 YeTBOPOYIIIOBA M FbHXOBa OCHOBHA CBOjCTBA

A Penanyja moxyaapHOCTH M Fb€éHa OCHOBHA CBOjCTBA

A JenHakOCT TOBPIIM TEOMETPUjCKHX (UTypa W mpaBWiia O H3padyyHaBamy MOBPIIMHA
TPOYIJIOBa, IapajenorpaMa 1 Jpyrux 4eTBOPOyIioBa

3aganm MaTeMaTHKe y CeIMOM pa3pery

VY ceamoM paspely YUEHHIIM CE€ YIO3HAjy ca KOHIIETITOM cTereHa Opoja, Te OCHOBama
MOJTMHOMCKOT pavdyHa, HEIITO ITO he HHTEH3WBHO YIIO3HABATH Y CPEAHb0j KON M HAPOUHUTO
y HaCTaBKy LIKoioBama. OBO je BaXKHO HAlIOMEHYTH, jEp CE y UCTOM pa3pely yIHo3Haje jeaHa
Ol HajBAXHMjUX Teopema reomerpuje — IluraropmHa Teopema — koja he y momHHjUM
paspearMa cKymna ca MOMEHYTHM CTEIIEHOM W MOJMHOMCKHM PauyHOM CTBOPHUTH OCHOBY 3a
yIO3HaBame ca Tpuronomerpujom. Cimjeau MOTHYH CIMCAK ONEPATUBHUX 33/1aTaka BE3aHUX
3a TUIAHUMETPH]Y Y CEJIMOM pa3pey:

A TluTaropuHa TeopeMa U BbEeHa IPUMjeHa KOJl CBUX M3y4aBaHUX F€OMETPH]CKHUX (Urypa y
KOjMa Ce MOK€ YOUHUTH MPABOYIIIH TPOYTao
A HajBakHHja CBOjCTBa MHOTOYIVIa U KpyTa
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A [IpubnmkHa KOHCTPYKIMja Ma KOjer MPaBWIHOI MHOTOyIIa W TEOMETpHjcKa
KOHCTPYKIIH]ja [0jeIMHUX MPABUIHUX MHOTOYTIOBa (ca 3, 4, 6, 8 u 12 cTpanuna)

A HajBaxkxHuju oOpacuy y Be3W ca MHOTOYIJIOM M KPYTOM KOjU C€ MOTY NPHUMHjCHUTH Y
oaroBapajyhum 3amanuma

A TlojaM pa3mjepe Ay U CBOjCTBA IMPOTIOPIIH]E

A TlojaM cIMYHOCTH TPOYTIIOBA U K-E€HA MPUMjEHA Y JeAHOCTABHU]UM CITy4yajeBUMa

3aganu MaTeMaTHKe Y 0CMOM pa3peny

HNako cMo0 ce yHampuje orpaHUYIIIA Ha TUIAHUMETPH]Y, KOja ce M3ydaBa O] METOT J0
CeIMOr paspela OCHOBHE IIKOJIC, OBMj€ JKEITUMO JaTH jeqHy npuMmjendy 3a HacTaBy
MaTeMaTHhke y OCMOM paspeny. Hamme, y oBoM paspemy reoMeTpuja ce MOYHbe MPOTE3aTH 110
TPOIMMEH-3MOHAIHOT MPOCTOpPAa M TPOJUMEH3MOHAIHUX (urypa (Tauka, rmpaBa M paBaH y
MIPOCTOPY, 3aTUM IMIPH3Ma, THpaMHJIa, BaJbaK, KyIia, JIONTa), Te MPEICTaBJba MocedaH N3a30B 3a
u3pany coTBepa, M3HAA WIM MapajielJHO C MpoOJeMaTHKOM KakBy HMMaMo y OOJIacTH
uTaHuMeTpuje. BaxkHo je HanoMeHyTH, Mel)yTHM, /1a ce y CBaKOJHEBHO] IIIKOJICKO] HACTABH H
oBa 00JacT MOKpHMBa KopHIIhemeMe [BOAUMEH3MOHAJIHUX HACTaBHUX CpEJCTaBa, IOIYT
CBeCKe W Tabie, TpU 4YeMy ce OcCliama Ha e(eKTe MEepCIeKTUBE W TpojeKnrje kojy hamm
MPUIMYHO JIaKO Tperno3Hajy 3axBasbyjyhu ypohenum cmocobnoctuma. Ha Taj HauuH, mako
mpojekar koju hemo pa3BUTH HE MOKPHBA TPOIUMEH3NOHAIHE ITPOCTOpe U (Urype, y memy he
CBaKako OUTH Moryhe cUMynupaTH UX ofroBapajyhum 1BoIuMeH3HMOHAIHUM Qurypama. Tako,
Ha TIpuMjep, JionTta he Mohu OuTH puka3aHa oMohy jeTHOT KpyTa U jeJHe eIUIIce, BajbaK y3
noMoh /BHje Ay>KU U JIBUj€ eurce, Ipu3Ma y3 nomoh Tpoyrmiosa u/unu xyxu uta. (Cnuka 1.)

AT
S

T
e

Bamak JNonra [Tpu3ama

Cauka 1. Unyctpanuja kopuiihema paBHUX TEOMETPH)CKUX GUTYpa Y HUIbY
CUMYyJIMpamka TPOAUMEH3HOHATHUX o0jeKara

3axTjeBM KOjM ce mMOCTaB/bajy npea copreep

JlomyHCKa 1 JoaTHA HACTaBa y KIACHYHOM CMHUCIYy YOOWYajeHO Ce CIIPOBOJE ,, TULEM Y
naune”, OWJI0 Tako [ITO HACTAaBHHK Yy CKJIOIY HACTaBHOT Iporpama WIH J0OpOBOJEHO
OCUTypaBa Ty HacTaBy 3a OHE KOjUMa je MOTpeOHa, OWIO Tako IITO 3a JOMYHCKY HACTaBy
ponuTesbu/cTapaTesbi yueHuKa miahajy npuBaTHe 4yacoBe CTpyYHHM JuiuMa. My jenqHom u 'y
JPYroM citydajy oTexaBajyhe OKOJIHOCTH Cy MpOCTOop u Bpujeme. HacTaBHUK Ha OBaj HAYMH
MOpa JIMYHO C y4YEHHWIIMMa IPOBECTH IIyHO BpHjeMe Koje je moTpeOHO 3a capnahjuBame
JOTUYHOT TpajyiBa M 3a CBAKOT MOjEAMHIIA WM IPYIMy MOpa CIIPOBECTH 3aJaTaK HCIIOYETKa,
MOHOBO JIMYHO y4yecTBYjyhu. YueHunu, ¢ apyre cTpaHe, 100Hjajy TMPUIUKY 32 OBY HACTaBy Y
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ofpelheHuM BPEMEHCKHM MEpHOIUMa U 'y (PUKCHOM Tpajamy OJ jelHOT WIIU JIBa IIIKOJICKA Jaca,
T€ MOpajy MCKOPUCTUTH MPUIHMKY J1a CTEKHY opel)eHO 3Hame yak M y TpeHyLuMa Kajaa 3a
y4€HE HUCY PACHOI0KEHU MM CKOHLIEHTPUCAHH, U3 OMUJIO KOT pas3iora.

[TpoGiiemu 06mjy cTpana Mory ce mpeBazuhu y3 momoh pauyHapckor coprtepa. C jenHe
CTpaHe, HACTAaBHUK MOXE€ KOPUCTUTH oxapeheHu codTBep Ja OCMHUCIN MU omuiie oapeheHu
MaTeMaTUYKU TOCTyNaK, CHUMH ra U TIOTOM MPEMmyCTH yueHHUInMa Ha kopuitheme. C apyre
CTpaHe, YYCHHUIIM OBaKaB NPOW3BOJ (Kako codTBEp, TaKO M TOCTYINaK KOjU je& Yy HeMy
MPUKAa3a0 HACTABHUK) MOTYy KOPUCTHUTH Yy TPOHW3BOJBHOM TPEHYTKY, OHJa Kaua Cy
PacIoIOKeHH M OeCIUIaTHO, WIIM Y HajMamy PyKy IO 3HATHO Mam0j IIUj€HH O]l OHE KOjy Om
poauTesb AOOMIM 3a mpuBaTHE vacoBe. OCHOBHU NPEAYCJIOB 332 OBaKBO CIPOBOhEH-E
JIOITYHCKE HACTaBe je IMOCjeI0Bakbe padyHapa, ITO, KAKO CMO YTBPAWIH Yy TPBOM IOTIIABIBY
OBOT pajia, 3aJI0BOJbaBa HEIITO MPEKO MOJIOBUHE YKYIHOT Opoja nomahuHcraBa y Cpouju u T3]
MPOIICHAT ce OCTENeHO nmoBehana.

VY KoHTeKCTy IiiaHuMmeTpuje u [lnana u nporpama 3a OCHOBHY ILIKOJIY, copTBEp KOju Ou
ce KOpPUCTHO MOpa 33aJJ0BOJbaBaTH cibezehe 3axTjeBe:

3axTjes 1. Jlako u npenu3HO LPTake OCHOBHUX PaBHUX I'€OMETPUjCKHUX (UTypa: Tauka,
Iy, TPOyIao, paBOyraOHHUK, IPOM3BOJbAH MHOIOYTa0, 3aTUM KpYI, OAHOCHO KPY KHHUIIA, yTao0
u, 3a notpede o0MIbexKaBamba U KOMEHTapa, TEKCT.

3axtjeB 2. [Ipomjena Beh Haupranux objekata: mpoMjeHa mapamerapa (Tpanchop-
Malfija), moMjepame (TpaHcianrja) ¥ pOTUPAbE.

3axtjeB 3. [lamheme nojennuavHnX Kopaka oapeheHor mocTynka, y OHOM PenoCIujeny
KOJUM Cce TOCTHXE pjenieme oApeheHor 3amarka, Aa OW ce HCTU JAOLUHHUjE MOTIHU
PENPOTYKOBATH TPE/ OUMMa YUSHUKA.

3axTtjeB 4. J/lno mpojekTa y KOjeM HACTAaBHUK OIHCYje JKEJBCHH IMOCTYIaK Mopa OUTH
JEeIHOCTaBaH, HE caMO 3aTo IITO j€ MOTPEeOHO Ja ce HACTaBHUK y HEMY JIaKo cHabe, Hero u
3aTo0 mWTO OM OMiI0 MOOpO /a HACTAaBHUK MOXE MNPENMyCTUTH YUYCHHMKY Ja caM JepHUHHMIIE
onpehenn mocrynak, Owio 3a BjexOy, Ouino 3a gomahu paj, 4YMMe YUYEHUK H3Ja3U U3
MCKJbYUYMBO MTACHBHE YJIOTe TIOCMaTpaya U npey3uMa HHULIM)JaTUBY 32 COIICTBEHO pjelIeHe.

3axTjeB 5. 3a ydeHHKEe MOpa MMOCTOjaTH W TPAHCIAPCHTHH WO IMPOjEKTa, Mperienad
(enr. player), y xojem he Mohu mocmarpartu pe3yaTar pajga HaCTaBHHKA M YCBOJUTH MOTPEOHO
3Hame. OBO je OMTHO Ja OM ce YYeHMIM Y OAroBapajyhuM TpeHyluMa MOTIHU YCPEACPEIUTH
camo Ha JIOTHYHHM 3a]1aTaK, He yina3ehu y mojequHOCTH caMor mporpama 3a MpTame U BeroBOT
OKpYXema.

3axtjeB 6. Kako cy oxpehenu moctynuu wiM mojeJUHAYHU KOpalK MOCTYTKa TaKBe
MpUpPOZAC Ja 3axTHjeBajy BepOamHO o0Ojallmherme HACTaBHHUKA, MPOJEKTY j€ W TOpel CBHUX
HaBEJCHUX Tadyaka HMMaK MOTpeOHa KOMIIOHEHTa CHHMMama Ilaca, Kao He3aMjewmUB (akTop
MIPCHOIICHa 3Haka. HacTaBHUK Tpeba OUTH y cTamy Ja Ne(HUHUIIC TadaH TPEHYTaK Y KojeM
he ce BeroB r1acCOBHU KOMEHTAp PEMpPOLyKOBaTH y TOKY MpPE3CHTalIH]e.

OcTBapuBame TpojeKTa KOjU TOcjeayje MOMeHyTe ocoOuHe omoryhmno Ou MUBHUM
YYCHUYKHM TpylaMa Jia y TPEHYTKYy KaJ UM HajBHIIC OIroBapa, BaH WM TOKOM HACTaBe,
HAJIOKHAJIe TIPOIMYIITEHE JICKIUje WM CTEKHY JOMYHCKA 3Hamka, ca CKOPO CBUM €IIEMEHTUMA
Koje no0Hjajy y HACTaBU Y)KHMBO: IPTEXK je jacaH M Mperm3aH, MOCTyNMaK ce CIPOBOIU Y
MIPaBOM PENOCIUjely M Y KIbyYHUM TpeHyluMa yyhe ce I1acoBHO 00jalllikberhe HaCTaBHUKA.
VYkonuko To mperienad Oyae 103B0JbaBao, y4eHHK he MMaTH u jeqHy MoryhHOCT KOjy HeMa HH
y jeIHOM OONMKY JWPEKTHE KOMYHHKAIMje Ca HACTAaBHUKOM: Ja CE¢ TMO3HMIMOHHMpAa Ha
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IIPOU3BOJBbAH TPEHYTAK Y TOKY ITOCTYIIKA, BPAaTH CE€ HEKOJMKO CEKYHIU WIM MUHYTa YHa3an
aKo My HEUITO HHje OWIIO jaCHO WIIM XKEJH J1a YTBPJU 3HAIE, MM MPECKOUH MO MOCTYIIKA C
KojuM je Beh yno3Har y by yITe/ie BpeMeHa.



IIocTojeha pjemema

[Iperpara Ha I'ymiy ,,AHTEpaTMBHH T'€OMETPH]CKH cO(pTBEp™ Kao MPBH pe3yiTaT naje
YlaHaK Ha BUKWTIENWju Ha CHIVIECKOM jE3WKy, O] HacioBoM ,,CIHCAaK WHTEPAKTHBHOT
reomerpujckor codraepa“’. M3 wiaHka ce BUIM Aa MOCTOjH GOraTCTBO MPOrpama KOjH HyJe
TEOMETPH]JCKY HHTEPAKIIN]y U3 Pa3IMIUTUX nepcernekTuBa. Heku o mux Beh ce mpeacrasibajy
Kao eIyKaTUBHHU cO(TBEpP, a HEKH C€ MOTY ITOCMATPaTH TaKO MAKO C€ MPEACTaBIbajy Kao Urpe
WK J1a ciayxe apyroj cBpceu. Ocranu pesynraru Ha ['yrmy, Mumo Bukunenuje, nmpeacraBibajy
Mame-BUIlle ucTe pesyiarare. Ha pacmonarawy cy ,,Cinderella®, ,,Dr. Geo*, ,,Geogebra®,
»KSEG*, ,,C.a.R.* u mHOTH nipyTH.

[Iperparom no pe3yaTaruma Ha CPIICKOM je3UKY, IOHOBO ce Hauia3u Ha ['eoreOpy, kao u
»-MiniMath*, koju ommcyjy Mupocna Mapuh, Muena Mapuh u Karapuna Pamakosuh, ca
VYuupep3uteta y beorpagy u Takohe ckpehy maxmwy Ha leoreOpy. Behumna moctymamx
nporpama Takohe cy ycko AepHUHHCaHe, Tako Ja MPeACTaBJbajy TE€OMETPH]CKE OIHOCE Y3
npennsHo aedunucany naTepakuyjy. [eoredpa ce n3aBaja oOyxBaTHOmNY pa3IMYUTHX anaTa
U moriena, Ha oapeheHn HauMH oOyxBarajyhu MHOTe of MpeocTanux mporpama. Takohe ce
u3aBaja oOMMoM TpuxBaheHOCTH y HACTaBU W BaH HacraBe, yinazehw Yak W aKaaeMCKU
KOHTEKCT. Y HacTaBKy OBOI' IOINIaBJba MOCBETHhEMO MaXKmby OBOM codTBepy, 1a OHCMO
W3YYHITH JIO KOje Mjepe OM MOorao J1a 3aJJ0BOJbaBa 3axTjeBe KOje CMO MOCTABWIH Y OBOM pajy U
1ITa MOXKEMO HAay4YHUTH U3 BUXOBOI IPUM]jepa.

OcHOBHU TOgAaIM O Mporpamy ,,I'eoreopa‘

I'eoreopa (ecur. GeoGebra) je mHTepakTMBHA arUIMKalpja 3a TCOMETPH]Y, anredpy u
aHanM3y, HAMHjCHhEHA yYEHUIIMMa U HacTaBHUIMMa. [Ipojekar je HacTtao Kao AjeNio jeqHOT
aytopa, Mapkyca XoxeHBaprepa, Ha YHuBep3urtery y CammOypry, 2001. ronune. Ox meHOT
HacTaHKa 10 naHac, mehytum, Behu Opoj mporpaMepa-BOJIOHTEpa y4ecTBOBAO j€ Y Pa3BOjy
aruiMkanyje, a Hajehw JWO TpojeKTa je TMOTIYHO CJIO00MaH, OTHOCHO IION JIUIICHIIOM
crnoboaHor koxa. [IpeBoaroIH-BOIOHTEPH YTHLANN Cy Aa TMpojekar Oyae mpeBeleH Ha MPEeKo
YeTPIECETUICBET CBjeTCKUX je3uka (maj 2012), ykipydyjyhu cpricku y JTaTHHHYHOM THCMY.
[Mucan je xopumhemeM MPOTrpaMCKOT je3uKa ,jaBa““, MITO UMIUTHIMpA Ja je JOCTyMaH 3a
pa3nuunTe OlepaTuBHE CHcTeMe M XapaBepcke mardopme. Mmajyhu y Bumy cBe peueHo,
I'eoreOpa je moTmyHO OecruIaTHA M MIUPOKO JOCTYITHA 32 KOpHUIIheme.

['eorebpa je momynapHa Ha CBJE€TCKOM HHUBOY, HAPOUUTO Y OKBUPY HAacTaBe MaTeMaTHKe y
OCHOBHUM U cpenmuMm mkonama. Y Jeero 2009. romunHe oxpxaHa je mpBa MehyHapoaHa
koH(epeHIja mox Ha3zuBoM ,IlpBa melhyHaponna kxoHdepenuuja o I'eorebpu 2009 (eHr.
First International GeoGebra Conference 2009) ca temom ,,I[Ipumjena ['eoreOpe y HacTaBu
maremaruke (Hohenwarter, 2010). V Cp6uju, npodecopu bophe Xepuer u J[parocias
Xepuer ca Yausep3utera y Hoom Cany u npodecop Mupocinas Mapuh ca Yausepsurera y
beorpany pane Ha momymapuzaiuju oBor copteepa y 3emibu (Mapuh, 2011; Xeprer, 2007).

! List of interactive geometry software, http://en.wikipedia.org/wiki/Interactive_geometry_software
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OcHOBHE 0cO0MHE U HAYUH KopulThema

[eoreOpa HynM HWKOHMYKO W CHMOOJIHMYKO TPEACTaB/balkbeé MaTeMaTUYKHX o0jekara
nmapajelHo y TeoMeTpujckoM U anrebapckom mposopy (Xepuer, 2007). OBo 3Haum na
I'eoreOpy ommmKyje IyadHOCT, Tj. Aa j€ TIABHU MPO30p IMOAUjeJbeH Ha JiBa TOTIPO30pa:
TEOMETPHjCKHM, KOjU C€ YeCTO Ha3WBa M MPOCTOp 3a IpTame, W anre0apCK, OIHOCHO
cumOomuku notpo3op (Crmka 2). JlyamHOCT ce oriefa y TOME J1a y CBaKOM TPEHYTKY CTambe
y jeIIHOM MOTIIPO30pYy OATOBapa CTamy y JAPYroM MOTHPO30pY; MPOMjeHA Y jeHOM H3a3uBa
MIPOMjEHY y IPYTOM, U 00paTHO.

Datoteka Urediwanje Prikaz Opcije  Alati Pomof

~ =

=
i -
v

A
L]

7|

Pomeranje

a
* Premestite ili izaberite objekie {Esc)

a
<,
Algebarski prikaz o x “Povréina za crtanje
= Mezavisni ohjekti :
3 A=(-14, -14%
234, -0.89)
217,117
(-0.86, 1.23)
(0.54, 0.32)
(0.66, - 0.88)
(3.99, 2.23)

~

ABC

=2
7

BF

*
v

Dy

]

Fl
4
F]
Fl
]
Fl
4

=

3 )= 346, 1.5
= Zavisni objekti
3 G =182 -0.59
3a=112
3 b=202
#c=131
3 d=167
Je=12
3 f=215 ;
5 g (x—0.66)° + (y+0.88)° =1
3 h: -0.91x + 3.22y = -3.42 :
3 hy - 4.57

Cuauka 2. ['maBau npo3op ['eoredpe, ca anredapckuM MpHUKa3oM (JIMjeBO) U
[JIaBHUM, TEOMETPH]jCKUM MPHKA30M (JIECHO)

PykoBame TeOMETpHjCKMM IOTHPO30pOM 00aBJba Ce€ MHIIEM M TacTarypoM. Hosu
00jeKkTu ce LpTajy KopHuiIhemeM ajaTKh Koje Cy Ha pacrojiaramy y OAroBopajyhoj manetu
anatku. [locrojehn 00jekTH Ha ClEHW Cy WHTEPAKTHBHU: MOTY ce€ ofa0parH (CeleKToBaTu),
TpaHC(OPMHUCATH U POTHPATH; HAPABHO, MOXKE CE MPOMHUjEHUTH HUXOB IMOJOXKaj. JlecHuM
KIIMKOM MUINIA Ha MPOU3BOJbAaH 00jeKar 100uja ce KOHTEKCTYalHH MEHU KOjH TIpyXka JOIaTHY
(YHKIIOHATTHOCT.

Anrebapcku mpo3op Hyau HaM MoryhHocT mnpenusHor onpehuBama mapamerapa
KOMITOHEHTH KOje CMO Je(UHHUCATHN y3 TOMOh MUIIIa U TacTaType y T€OMETPH]CKOM IPO30pYy,
aJM y clydajy Jia je 1MoTe3 MUIa Taj KOju j€ MjepoJiaBaH, OBaj MPO30p HAM MOXKE TTOCITYKUTH
3a YUTamke IMapaMerapa koje cMo aeduHucany.

leoreOpa momprkaBa pa3nuYHTE jEIUHHIIE Mjepe, CHCTEME W KOHBEHIMjE — YTIIOBH CE
MOTy Ne(UHHUCATH y CTETICHUMA HITU paJiijaHuMa; MOXE C€ KOPUCTUTH U J|eKapToB U MOJTapHH
KOOPIMHATHU CUCTEM; O0JEKTH C€ MOTY 3a/laBaTd MPEKO JOCIOBHUX KOOPAMHATA WU ITyTeM
jenHaunHe, omHOCHO dopmyne. Ha skamoct, u3yserak je ACHUMaTHH 3ape3:. Mopa OuTH
KkopuiTheH aHTIIOCaKCOHCKH 3ape3, OAHOCHO JIeIMMalTHa TadKa.

Pan ca o0jekTMA

VY okBupy I'eorebpe mory ce aeduHucaru tadke, npase, MOJyIpaBe, BEKTOPH, AYXKH,
KOHYCHH TIpecjen, kao u rpadpunu ¢ynkmuja. CaMm mporpam je y cramy Ja pauyHa M3BOAE U
WHTEeTrpaJie 3a1aTuX QyHKIH]a.
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Tauka ce oOpa3syje Hajupuje ogabUpOM allaTKe mauyka, a TOTOM KIHWKOM MHIINA Ha
MIPOM3BOJBHO MJECTO y T€OMETpHjcKOM mpo3opy. OmabupoM omniuje mauka Ha objekmy, a
3aTUM KIUKOM Ha moctojehn objekar, oOpa3yje ce Tauka koja mpumaaa Tom objekry. Omxadu-
pOM OILIMje npecjex 08a oojexma, pyxa HaM ce MOTYhHOCT Jja KIIMKHEMO Ha JiBa Toctojeha
o0jeKkTa, jefaH 3a JpyTrHM, HAaKOH Yera ce o0pa3yjy HOBE Tadke KOje CE Halla3e Ha MPECjeKy
oBHX o0jekara.

Jy:x ce Moxke 00pa3oBaTy 3a1aBambEeM JIBH]Y Tayaka, KOPUIINSHEM OMIIUjE OVoHC usmehy
osuje mauke. Jly’x ce Moxke 00pa3oBaTu U HA OCHOBY jeJIHE TauKe, 33JJaBambeM JTy)KUHE JTyKH,
KOja je 3a MmoueTaKk BOJOpaBHa, a lbeHa JIpyra Tauka ce MOXe MOMjepaTH.

IIpaBa u noxynpaBa ce popmupajy kao u ayx. Onabupa ce onuuja npasa kpo3 oguje
mauke WIW NOYNpasa Kpo3 0suje mauke, a 3aTUM ce ogabupajy asuje oapehyjyhe Tauke.

BekTop ce HajjenqHOcTaBHHje ofpelyje ABjeMa Taukama, ajdd MOCTOJU M MOTYHHOCT
neduHMCama BEKTOpa Ha OCHOBY jenHe Tauke u moctojeher Bekropa. HoBu BekTop he Tama
MMaTyl MHTEH3UTET U MpaBall Kao nocrojehu BekTop, anu he mweroB mouerak OUTH y 3a7aToj
Ta4YKH.

Kpyry, Kpy:KHOM JIyKy U KpPYXKHOM OJcjedKy je mocBeheHa HapounTa maxma y
nanetn anarku. Kpyr je moryhe 3agaté LEHTPOM M jeIHOM TadykoM, LEHTPOM U
MOJYTIPEYHUKOM, TpUMa TadKama Kojeé My TNpUIanajy W TpUMa TadkamMa Of KOjUX IBHje
MIpe/ICTaBbajy AYX Koja neduHule monynpedHuk, a Tpeha momoxaj nentpa kpyra. Kpyxxuu
JyK C€ MOXKE OAPEIUTH IIEHTPOM U JBjeMa TaukaMa, TpuMa TayKaMa, WM Kao TOIyKPY>KHHUIA
onpeheHa aBjeMa HacmpaMHHAM Taukama. HamocnujeTky, Kpy»KHHU OfICjedak e MOXKE OJIPEIUTH
Kao W KPY)KHH JIyK, C TOM 3aHMMJbMBOM DAa3JIMKOM Jia HE IMOCTOjH ONmHja AepHuHUCAmbA
MOYKPY>KHOT Oficjedka rmoMohy JBHjy HaCIpaMHUX Tadaka.

Konycuu mpecjern eammca, xumep0oja u mnapadona umajy 1O jelaH HauuH
neduHUCama, PEIOM: JIBjeMa Kkama ((pOoKycrMa) M TauKOM Koja TMPHITaJia eIUICH, J[BjeMa
xmkama (pokycuma) M TaykoM Koja TpuMaza Xurepoonu u, 3a mapabony, >KUKOM U
JTMPEKTPUCOM. 3aHUMJIBHBA OMIIH]ja je Ne(PUHHUCABHE IPOU3BOJEHOT KOHYCHOT Tpecjeka momohy
NeT Tavyaka: NMpBe YETHUpU Tayke he OWTH camo MpHKazaHe, JOK IeTa Tadka ozapehyje
MOCJbEIIbY TUMEH3HM]y W THUI KOHYCHOT TIpecjeKa — HIIYCTPAaTHBHO j€ IOCMarpaTtd Kako
NoMjepameM IeTe Tayke KOHYCHH MpPECjeK MOXKEe MPOMHUjEHHTH THII, Tla TaKO W3 EIUICe
HacTaje mapaboja, a JajbuM IOMjepameM XHIepOoia Ydju APYyrd JUO0 Kao Ja ,,h3J1a3u W3
0ECKOHAYHOCTH  y KOjy j€ OTHIIUIA JpyTa CTpaHa MPBOOUTHE EIUIICE.

['eoreOpa oOmityje KOPUCHUM ajaThMa 3a T€OMETPHUjCKe KOHCTPYKIUje, Topea HaBee-
HUX €JIEMEHTApHHUX BpCTa o0jexara:

A TlpaBa HOpMasTHa Ha 3a/1aTy MIPABY MM MApaJIETHA O]

A Cumerpana J1yKu

A TaHreHTta Ha 3aaTH KOHYCHH IPECjeK, KPyT WX IPyTOT THIA
A OcHa ¥ 1IeHTpaJIHa CUMETpHja 00jeKTa

A Mjepeme MOBpIIMHE, pacTOjarkha U Harnba

A Poramuja 0o6jexkTa OKO Tauke 3a HEKH yrao uT/l.

3a pykoBam€ CIIEHOM OBJ[jeé Cy TPUCYTHE yoOWdYajeHe ajaTke 3a ToMjepare CICHE,
yBEIIMYaBakhe W yMamHBame (3ymupare), yoOanmBame mocrojehe ciuke (6ummane),
MIPUBPEMEHO CaKpUBame 00jeKTa UT/.
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3aBUCHU U HE3ABUCHHU 00jeKTH

Jenna on HajBakHMjUX ocoOuHa ['eoredpe je mMocTojame T3B. 3ABUCHUX W HE3ABUCHUX
oOjekara. HezaBucHH 00jeKTM Cy OHHM YHjU Cy CBH TapaMeTpu 3aJaTu JTUPEKTHO,
KOOpAMHATaMa. 3aBUCHU 00jeKTH Cy OHM 4HWju je Oap jemaH mapaMerap 3anar Kopunrhemem
CBOjCTBa HEKOT JApyror, noctojeher o0jekra. Ha mpuMjep, Tauka koja je HacTajga KIMKOM MHIIA
Ha TIpa3HO] TOBPIIMHM j¢ HE3aBUCAaH 00jeKaT, UCTO Kao W KPYyT 3aJaT TPHUMa HE3aBUCHUM
taukama. C apyre cTpaHe, ako je jeaHa on oapelyjyhux Tauaka kpyra npumajajna HEKOM
IpyroM O00jeKTy, Taj Kpyr je 3aBHCAaH OJf T€ Tadke, OJHOCHO OOjeKTa KOjeM TIpHIaja.
BpujenHocT oBakBe KOHLENIHWje KpHje ce y cibenehem: yKonmko HakHagHO MPOMH)ESHUMO
HEKH TlapaMerap 00jeKTa oI KOjer Hall o0jeKaT 3aBHCH M Hall oOjekar he ce mpoMHjeHHUTH Y
ckiany ¢ TuM. Ha oBaj HaunH Moryhe je mocTaBUTH HeKe mapameTpe 00jeKTa Kao 3aBUCHE, a
3aTHM MMOCMAaTpaTH e(peKTe Te 3aBUCHOCTH MIPU POMjEHU PBOOUTHOT 00jeKTa. 3aBUCHOCTH je
Moryhe u JaHuaHO Be3aTH, Tako Aa objekar b 3aBucu on objexta A, objexar B ox objexra b,
objekar I" ox o6jexra B ut.

AHuUManuja

I'eorebpa uma ckpoMHy noApiIKy 3a anumaiujy. OHa ce yBonu KopuirhemeM anara mnoj
Ha3uBOM ,kimu3ad’. Kim3ad je ancTpakTHH OO0jeKaT KOjH 3ampaBO MpPEICTaBJba OpOjeBHH
pacnioH, a moryhe je aeduHUCaTH HEroB TMOYETaK, Kpaj] W Kopak. Kmmzauy ce npaje
MIPOU3BOJHHO UME, a TO M€ ITOTOM JIjelTyje Kao He3aBHCHA MpoMjemuBa. Jpyru 00jeKTn Mory
KOPHCTHTH Ty NPOMjEHHBY Kao jelaH OJf CBOjUX Mapamerapa M TaKo MMOCTaTH 3aBUCHU OJ
TPEHYTHOT TOJIOXKaja Ha Kimu3ady. [I[poMjeHOM Tonokaja Ha KJIM3ady ayTOMAaTCKH CE€ MHjeHba
o0jeKar Koju 3aBUCH O] Hhera.

Anumanyja objekra y3 momoh KinM3ada MOCTHIXKE C€ Tako IITO C€ HEKHU Iapamerap
JOTHYHOT 00jeKTa BeXe 3a KJIM3ad, a MOTOM C€ KIMKHE JIECHUM TacTepOM MUIIIAa Ha KJIW3ad
W3 KOHTEKCTyaJIHOI MEHHja onmabepe omuuja ,,aHumupaj“. [lomoxkaj kin3zaya MOYUIE ayTo-
MAaTCKH Jla C€ MH]jeHha, a CAMUM TUM H JOTHYHH 00jeKar.

[TocToju m omnmuja pydyHo BoheHe aHWMaINHMje, Tako MTO ce omabepe yrao, Opoj wiu

3aBHCHA Ta4yka, a 3aTUM MPHUTHUCKOM TacTepa + WM — Ha TacTaTypd PyYHO MOTU(HKYje OBa
: 2
BPHUjEIHOCT.

JIpyru kopucHu ajiatu

3a Kpaj OBOT TOTJIaBJba, IOMEHYNheMO jOIT HEKe BaKHE OCOOMHE TTPOJEKTa Y IIjCJINHHU:

A Tlocroju omimyja mMpocTe aHaIu3e OAHOcA JBajy objexara. AHamu3a ce OOMYHO BpIIH
HYMEpHUYKH, T1a HIIp. 3a JBUje omabpaHe QyXH MPOrpaM MOXKE H3BHjECTHTH J1a HHCY
jemHaKe, aju Ccy jeHaKe Ay KHHE.

A U3 rmaBHOT MEHHja MOXKe ce omabparu je3uk npukasa. [IpomjeHa cryma Ha cHary ucTor
TpPEeHyTKa U, 0ap y clyuajy CPIICKOT je3uKa U IO JUYHO] MIPOBjepH ayTopa OBOT paja, ca
UCTIPAaBHO NPEBEJACHOM MaTeMaTHYKOM TEPMUHOIOTH]jOM.

A Tlocroju 3acebaH ,,KaJKyldaTop BjepoBaTHOhe®, KOju ce OTBapa y 3aceOHOM IHjaJiory.

2 JlerasbHE MHCTPYKIMj€ KaKO MPOM3BECTH aHUMAIIM]jy MOTY Ce MOIIeaTH Ha CTPAHHIU Ha EHIVIECKOM je3HKY,
na Be6 anpecn http://wiki.geogebra.org/en/Animation
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Moryhe je omabpaTu jeaHy O YeTpHAeCT MOHyheHMX THUIOBa JHUCTPUOYIHjEe Bjepo-
BaTHOhe (HopmasiHa, ekcrioHeHIHjanHa, Kommujea, Ctynentosa, [loacoHoBa utn.), aa
JM je pacrojjena JujeBa, JeCHa WM JIBOCTpaHa M ciaudHe mapamertpe. [Ipu mpomjeHu
CBAaKOTI TMapamMeTpa y TOpHEM AMjely IHjajora ce axxypupa WM Npukasyje rpadux
pacromjerne.

A Mely ocranmuM anarkamMa Koje CMO TOMEHYJIH, TOCTOjU M alaTKa o0706Ka, Koja
oMoryhasa nprame mponu3BoJpbHE IIape HA CIICHH.

A CueHa MMa HEKOJMKO PEKMMa paja: OCHOBHHU (F€OMETPHMJCKM U airedapcKku MpHKas),
IPOCTH (CaMO T€OMETPHjCKH, 3a HIDKE pa3pesie OCHOBHE IIIKOJIE) U OCHOBHU ca Tabenom
(3a moTpebe pauyHama UIU Bohemwa eBujacHIMje o0e30ujeheHa je Tabena y CTUIIy OHE
KOjy TIO3HAjeMO y KOMEPITHjaTHIM MPOTrpaMHUMa TOIyT ,,eKcera.

N3na3uu popmaru

Maremarnyka KOHCTpYKIHja Kojy oOpa3syjemo kopuctehu codrBepcku maker I'eoredpa
MOXKE C€ CHUMUTH y HatuBHOM ¢opmaty ['eoreOpe, ca maroredHoMm excTeH3ujoM .ggb. OBaj
¢opmar omoryhaBa KacHMjH HAacTaBaK paJa Ha KOHCTPYKIMjU, Ca CBUM alaTHUMa Koje
leorebpa wHaue mpyka. YKOIUKO ayTOp KOHCTPYKIIHMjE eI O0jaBUTH pax jaa Om Ouo
JOCTyHaH ApyruMa, 4ak U OHMMa KOju HeMajy mpucTyn ['eoredpu wiu He MO3HAjy paja y 1\oj,
Ha pacrojiaramy j€ HEKOJIMKO CTaHIapIHO MOIpKaHuX Gopmara:

A TloBpmuHa 3a IpTame Kao CiMKa; MmoApkaHu cy ¢opmaru .png (portable network
graphics), .pdf (portable document format), .eps (encapsulated postscript), .svg (scalable
vector graphics) u .emf (enhanced metafile)

A JliHaMUYKH [PTEX Kao BeO CTpaHUIIA; MOAPKAH je ctanmapaau Bed ¢popmar HTML, y
OKBHUpY KOjer ce MOXe ayTOMaTCKH TreHepucaru jaBa arieT. OBaj amueT, ckyma ca BeO
CTPaHUIIOM, MOXKE C€ CHUMHUTH Ha JIOKAJIHOM padyHapy, a 3aTHM OTIIPEMHTH Ha jaBHH
cepBep MO JKeJbU, OJaKJIe ra MOTy Tpey3uMaTd 3auHTepEecOBaHU KOPHUCHUIIH.
3anumspuBa omiyja je u Upload to GeoGebra Tube, koja omoryhasa na ce mpousse-
JIeHru paja OecruiaTHO OTIPEMH Ha 3BaHWUYHM cajT ['eoreOpe, omakie ra Takohe Moxe
npey3eTd CBAaKW 3aWHTEPEeCcOBaHM KOpUCHHMK. OBa OMIMja HApPOUYUTO j€ KOPUCHA 3a
HAaCTaBHHUKE KOJH HEMajy COTICTBEHH BeO-cepBep.

[Topen HaBenenux opmata, Koju cy Hajyemihe y ynotpeOu, KOHCTPYKUH]jy je moryhe
n3Bo3utu u Kao annmupanu GIF ¢opmar, kao u renepucaru omropapajyhu k0x 3a PSTricks
(ckym makpoa koju omoryhasajy yBoxeme PostScript uprexka y TeX unu LaTeX), Asymptote
(IeCKpUNTUBHU je3UK 3a BEKTOPCKY rpaduky, kKoju omoryhaBa OKpyXeHmE 3a TEXHHUYKO
prame 0a3upaHo Ha koopauHarama Tadaka) u PGF/TIKZ (jesuk 3a mpou3Boljeme BEKTOpCcKe
rpaduKe Ha OCHOBY I'€OMETPH)CKOT, OTHOCHO are0apCKor Omuca).

Ha Be6 ampecu www.geogebratube.org moxe ce mperienatd mpocTpaH CKyN jaBHO
JOCTYIIHUX KOHCTPYKIMja CHHUMJbeHHX y [eoreOpu, KareropucaHumx IO OaTymy, obmactu
MaTCMAaTUuKe, NOMYJIApHOCTHU, UTA.

3ak/by4ak ¥ aHAJIHU3A

[eoreOpa je 06e3 CyMme BPJIO KOPUCTAH ajiaT 3a HACTaBHUKE MaTreMaTuke, ajd U 3a
HACTaBHUKE JIPyTUX MpPEAMETa y KOjuMa C€ MHTEH3MBHO KOPUCTH MaTeMaTHka (y MpBOM pery
¢usmka). Hajseha xopuct mpojekra [eoreOpa, mo MUIIJBEHY ayTopa OBOT pajaa, JSKH Y
KOHIICTITY 33aBHCHMX M HE3aBHCHUX OO0jekara; pe3ylraT paja Tako MOXe Ja Ce IMOHYIU
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YYCHHUIIMMA, KOjU COIICTBEHUM MH]CHABEM IapaMerapa MOTY MpOoydYaBaTH OHO IITO j€ U Y
[Inany u mporpamy neduHHCAaHO Kao jelaH OJf OCHOBHHUX 3aJaTaka, a To je ,,Ja C€ YUCHHIIU
YIO3HAjy Ca HajBAXHUJUM paBHUM TE€OMETPHjCKHM (uTrypamMa M HHHXOBUM Yy3ajaMHUM
oIHocHMa“.

MoryhHnocTu ['eoreOpe 3a onucUBame IjETOKYTHOI MaTeMaTHYKOT TTOCTYTKa KOpaK 110
Kopak, mehyTum, ckpomHe cy. Kimzad, ka0 MeTona aHUMalHje, MOJAECaH je 3a ONHMCUBAHE
JETHOT KOpaka, €BEHTYyaJHO y CaJIejCTBY ca APYTMM OO0jeKTHMA, ajddl y TPHHIUIY CIYXd
Takohe 3a mpukasuBame Mel)ycoOHuMX omHoca objekara, WM KakBe pe3yirare HpOH3BOAM
npoMjeHa oxpeheHor mapamerpa oOjekta y oapehenom pacmony. Mehytum, oBa Bpcra
aHMMalFje He Mpy’ka MOIYNHOCT ONHMCHBamka CIOXKEHOT MaTeMaTU4KOI MOCTYIKA 33 KOJU CY
NOTpeOHE MUHYTE WIH IECETHHE MUHYTA.

[TornemajmMo geTasbHO Kako U 'y K0joj Mjepu ['eorebpa 3a0BospaBa 3axtjeBe 1-6 koje cMo
MOCTAaBUJIM Y TIOTIIABJbY ,,KoHIlenMja pjemema’, u3Hal.

3axtjeB 1. I'eoreOpa je u3y3eTHo ynoOHa 3a kopuiiheme U UMa NpUjaTaH KOPUCHUYKH
narepdejc. CBe pacmtoIoKuBe BpcTe 00jekaTa ce MOTy JOOUTH KJIMKOM Ha JIyIrMe MHIIIa, Kao 1
HYMEpHYKUM yYHOCOM. [Iporpam mojpxasa LpTame CBUX BPCTa oOjeKkaTa KOju Cy NOTpeOHH 3a
HACTaBy IUIAHUMETPH]jE O ETOT JI0 CEIMOT pa3pe/a. 3aXTjeB 3aJ0BOJbEH: Aa.

3axtjeB 2. CBaku o0jekar 03BOJbaBa MPOMjEHY CBOjUX Iapamerapa, OpojHO WU Y3
nmoMoh Mwina, ma mpemMa TOMEe 3akjbyuyjeMo Ja je TpaHcdopmaiuja moapxkana. [loctoju
ajarka ,,TpaHCJIannja 3a BEeKTop™, moMohy koje MOXXEeMO ITOMjepHUTH 00jeKar, Kao M ,,poTaIruja
Tauke 3a yrao®, momohy koje MoxkeMo portuparu objekar. Mehytum, m TpaHcnanujoMm u
poTanujoM 3ampaBo A00HjaMo dodamuu 00jeKaT, KOju MPEICTaBba CIIUKY OTepaIlfje Kojy cMo
V3BpUIMINA, TIa HAKOH JOTHYHE Ofepaiyje BUAMNMO ABa O0jeKTa Ha €KpaHy: o0jekar y
MPBOOUTHOM CTamky M O0jeKaT KOjU TpelICcTaBJba CIUKy QyHKmmje. Takohe, ciauka oOjekra
OCTaje 3aBHCHA OJ MPBOOMTHOT O0jeKTa M HE MOXE C€ MHjeHmaTd, IITO HAc clpedaBa Ja
JaH4YaHO TpaHC(HOPMUIIEMO 00jeKaT W MPOM3BOJMMO T€OMETPH]CKH TOCTYNAK y MPaBOM
CMHCITy T€ PHj€4H. 3aXTjeB 33/I0BOJbCH: 1jeTMMHUYHO.

3axtjeB 3. Kao mrTo cmMo o0jacHWIM Ha MOYETKY OBOI IOINIaB/ba, y Macycy o
aHMMAaIl1jH, OBaj 3aXTjeB HHje 32/10BOJbEH.

3axTjeB 4. JeqHocTaBHOCT KOpuCcHUYKOT HHTep(dejca ['eoredpe, y KOHTEKCTy yclioBa Ja
Tpeba OMTH JOBOJHHO jEAHOCTABAH Jla U YUYEHHUIU (Jjera) Mory o0aBJhaTH 3aJlaTKE Y HEMY,
jecre muckyTtabuiHa Tema. CBakako fa 6u Tpebaso 1a OBy OCOOMHY NPOLMJEHU CTPYUHaK U3
o0acT KOPMCHHYKOT HMCKycTBa (€HL. USer experience), OIHOCHO JW3ajHa, aiu
npobiaeMaTHyHO je Beh caMo MocTojambe MaTeMaTHdKUX ajara Koju MpeBasuiiaze IpajuBo 3a
OCHOBHY IIKOJYy (HMOp. KOHYCHH TMpECjeK ca MeT Tadaka, rpaduk (yHKIHje, KaJIKyJaaTop
BjepoBarHohe, mosnapa, ¢pUTOBaHA mpaBa, UTH), jep MOTY 30yHUTH yU€HHKA, OTSKaTH My Ja
Halje anare KOju Cy WeMy IMOTPEOHH, CTBOPUTH MY IICHXOJIOIIKH OTIOp Ja j€ Mporpam
MIPEBHUIIIE CIOKEH, J]a j€é MaTeMaTHKa TelIKa UTA. 3aXTjeB 33J0BOJbEH: MOK/AA.

3axtjeB 5. ['eoreOpa HEmMa CTBapHU ,,IUIejep*, Tj. Mperieaad, Kao 3ace0Hy KOMIIOHEHTY
MpOjeKTa, alu mpykajyhu moapuiky u3Bo3a JOKYMEHTa Y MHTCPAKTHBHY BeO CTpaHMIy OHA
MOXKE OJ[BOJUTH yUEHHKa O] Mpoleca U3paae JAOKyMEHTa U MpYXHUTH My MoryhHoct na ce
yCpeIcpear caMo Ha MaTeMaTHYKH TTOCTYIIAK KOJH j€ Y TUTamy. 3aXTjeB 3a/I0BOJHEH: /1A.

3axTtjeB 6. ['eoreOpa Hema moApIIKY 3a 3ByK. 3BYK HE MOXE OWTH HU YBE3€H, HU
cHuMIbeH. OBO je, M0 MHUIBEHY ayTOpa OBOT paja, MPUPOIHA IOCIbEIHIA CaMe KOHIICTIIIN]Ee
I'eoreOpe y k0joj aHMManuja HHUje TMOAPKAHA Y KOHTEKCTY MoTpeda Koje CMO OmMHcalii, Te Ce
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HE MOXE Y3€TH Kao 3aMjepKa CaMOM TIporpaMy, ajld HCTOBPEMEHO oHemoryhaBa oHe
orepaiyje 300r Kojux HaMm je 3ByK HMoTpeOaH: TOJaTHO 00jallkbehe 1aTo MPUPOTHOM pHUjey]y,
Ha je3WKy CJIYIIAola ¥ IJITaCOM YOBjeKa. 3aXTjeB 3aJ0BOJbEH: He.

Pesynraru oBe ananu3e mpukazaHu cy y tadenu 1.

3axTjeB 3anoBosbeH y I'eoredpu
Jlako ¥ mPEIU3HO IPTakEe MOTPEOHNX PaBHUX QUrypa Ha

[Tpomjena o6jekara, TpaHchopmaliija, poraiuja, TpaHCIaInja JjenmuMuaHO

Moryhe npuka3zaTH IjeJIOKyIaH MOCTYMaK y BUAY aHUMAaIlHje He

JeaHocTtaBHOCT ynorpeOe J1a ra u Jjjeria Mory KOPHCTUTH Moxna

Moryhe u3050BaTH c€ caMoO Ha MOCTyIaK O KOjeéM Ce€ TOBOpH Ha

[Toaprika 3a r1acoBHE KOMEHTape, OMHOCHO MOJPIIKA 32 3BYK He

Ta6ena 1. [Ipernen 3a10BOJbEHOCTH 3aXTjeBa 3a COPTBEP
MOJIPIIKE HACTABH TUTAHUMETPH]jE 32 OCHOBHY IITKOITY

Ca nmBa ,HE“ HW jemHUM ,,JjSIMMUYHO, O YKyIHO IIECT HAajBAXHUJUX 3aXTjeBa,
3aKJbyuyjeMO Jla je Y HallleM KOHKPETHOM CIyuajy, Iljeé TOBOPHMO O JOMYyHCKO] U JTOJATHO]
HAaCTaBM 3a 00JacT IUIAaHUMETpPHUje y Tpajalby O TPU IIKOJICKE TOAHWHE, MOTPEOHO
00e30ujenuTu nocedban copTBep KOju OM 3370BOJHHO CBE LITO j€ HABEACHO. YUEHHIIHMMA je
norpedaH OINMHUC IjeJIOKYITHOT IMOCTyNKa MoMohy Kojer ce, Ha IpuMjep, KOHCTPYHIIE KPyT
yIMcaH y Tpoyrao, noiasehu of 1ator Tpoyria U Kopuctehu camo mecrap u JIewHp, a 1a mpu
TOM UMajy YBUJ Y IOjeIMHAYHE KOpake MoMohy KOjuxX ce JoJia3d 10 OBOT pesyirara. Y
IPOrpaMCKoM TakeTy l'eorebpa yueHuIm cy, Takohe, MPUCHIbEHH J1a CAMH M3BJIade 3aKJbydaK
3alITO je WM3BpLICH ofpelheHu Kopak, a OpojHU Cy HpUMjepu Kada je MOoTpeOHO yHampujen
o0jacHuTH mTa he ce n kako 00aBUTH y ocTaTKy moctynka. OBo je Mmoryhe yduHuUTH y3 momoh
TEKCTa, aJIM y3 MOJPIIKY 32 3ByK YUEHHKY je 00jallberhe IPUpPOIHUje U BHIIE CKpehe Maxmby.
Ha mocnujerky, y3 momoh riacoBHOT kKoMeHTapa Moryhe je mpy>KUTH U OIIITY MPEeACTaBy IITa
Hamjepagamo YpaJuTH y OCTaTKy MOCTYIKa, oOyxBarajyhu THMe HEKOJMIIMHY KOpaka KOjH
ciujene.

['eoreOpy o1jjermyjeMo Kao NOACCHY U TIOKEJbHY 32 YUYCHHUKE CTapUjUX pa3pea OCHOBHE
IIKOJIE KOjU Cy Beh 3amHTEepecOBaHU 3a MaTeMaTuKy, Kao M 3a yUYEHHKE CPEAHUX ILIKOJIA U
(hakynrera, Takohe JOBOJHHO 3aMHTEPECOBAHE Ja JIAKO MPEBa3ul)y y4CHE PAJTHOT OKPYKEHa
I'eorebpe u cnocoOHe N1a caMy aHAJIU3UPAjy MOBE3AHOCTH U 3aBUCHOCTH T'€OMETPH]CKHX H
anrebapckux objekara. OrjemyjeMo je Kao Mame TOJECHY 3a yueHuke miahux paspena
OCHOBHE IIKOJIE KOjU TeK Tpeba a CTeKHY OCHOBHA 3Hama U3 O0JACTH IUIAHUMETPHje U Kao
MOTIYHO HETOAECHY 3a YUCHHKE MCTUX THX pa3pena koju u3 oapehenux pasziora Beh nmajy
npobiema ca caBialiBambeM rpaauBa.
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JIu3ajH 1 uMILIeMeHTanuja copreepa
,,2J1elHp U mecrap"

MeTtomoJsioruja uzpajae

I[Ipu w3pagum codTBEpCKOT TPOjeKTa HEONXOAHO je opabpaTu oirosapajyhy
METONOJIOTH]Y pa3Boja. M3 pasymJbMBOr pasznora INTO OBaj Mactep pax Tpeba na
UMIUIEMEHTHpa jelHa ocoba U ¢ 003UpOM Ja TOBOPHMO O TPOjEKTY oopehene HamjeHe,
OZHOCHO C 003UPOM J1a Cy HaM TOTpebe KOPUCHUKA YHAIPHUje/I MO3HATE, U TIOIITO j€ y MUTabY
aKaJIeMCKH paJl, MOKEMO M3a0paTu HEKy O ,,TPaJUIMOHATHUjUX * METOMOJOTHja paja, Koje
HaM JI03BOJbABajy TMpaBWIAH JW33ajH U KOje HE 3axXTHjeBajy Boheme Opure o CTaTHUM
MpoMjeHama 3axTjeBa KIHjEeHTa, Kao IITO ce JellaBa y Cclydajy Hu3paZe KOMEpPIIHjaIHOT
coptBepa. On TakBux Mertoma wusznBajamo B-momen (enr. V-model) u ,,Bomoman™ (eHr.
waterfall). B-monen ce 3ampaBo 3acHHMBA Ha BOJOMALy, C TOM pa3lIMKOM Ja CE yBakaBa
aHayornja m3Mmehy mojenmHUX ¢aza pa3Boja m TecTUpama, Ha mpuMjep usMely dasze paszBoja
,,3aXTjeBU M apXHUTEKTypa“ u (haze TecTHpama ,,CHCTEMCKO TecTHUpame W Bamunanmja“. Mako
JI03BOJbaBa MpPAaBUJIAH JIM33ajH M TPAKTHUYHO JIMHEApaH pa3BOj, OBAj CHUCTEM j€ OCMHIIIBEH
Takohe Kao HaJorpaama BOAOINAIA 3a OKPYKEHma TIJje IOCTOje 3aceOHM THMOBH KOjU
napajenHo paje M KOMyHHUIMpajy melhycoOHo. 3a HajjeqHOCTaBHHU]H MPUCTYH U HAjUUCTHjH
nu3ajH u3abpaheMo, cXoaHO 0BOj paclpaBH, MPOCT CUCTEM ,,Bomomnana‘ (ciuka 3).

AHamnza

L | u3aju

L Hmnnemenraguja

L | IIposjepa

L Oapxaease

Cauxka 3. Mogen ,,Bomomnan’™ pa3Boja COPTBEPCKOT
MPOjeKTa: MPOjeKaT MpoJIa3u CEKBEHITH]jaTHO Kpo3 meT (a3za

Mopnen Bogonajaa mpeacTaB/ba CEKBEHIMjaIHU IM3ajH y KOjeM ce Hampeiak MpojeKTa,
JIOK TIpoJa3u Kpo3 pasznuuute ¢asze pas3Boja, MpUKa3yje y CTPOro CHUIIA3HO] IMyTamU, Kao
Bozonana. Ose daze cy (Royce, 1970):
1. Ananu3a — 1jenoKymnaH onuc (yHKIIMOHATHOCTH KOje Mpojekar Tpeda jga omoryhu
2. JluzajH — Ha OCHOBY MOTpeba HaBEIEHUX Y MPETXOAHO) (a3 IoNla3u ce IO OMINTEer
JM3ajHa TPOJeKTa Y CMHCITY apXUTEKType COPTBEPCKUX KOMIIOHEHATa W KOPUCHHYKOT
unTepdejca
3. NmMreMeHTanmja — MOTpeOHO je YIOKHUTH KOHKpETaH TPyA Ha M3paaul I0jeIUHAYHUX
KOMITOHEHAaTa JTu3ajHa
4. TIpoBjepa — 10 CBPILETKY pa3Boja, MpoBjepaBa ce (HyHKIIMOHATHA UCIIPABHOCT 3aCEOHMX
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KOMIIOHEHATa CHCTEMA U TIPOjeKTa Y IjeIMHU
5. OnpxaBame — NOTPEOHO jeé MOTPUTH Ha (DYHKIIMOHAHOCT CUCTEMA y MPAKCH, U3Ja3UTH
y CyCpeT KOPHCHHUIIMMA, y CMHCITy NpobieMa Ha Koje Haul)y U T0JaTHHUX 3axXTjeBa

VY mpakcu oBaj CUCTEM Haujia3H Ha mpobneme. Haume, y uaeanHoMm ciydajy Tpebaso ou
Jla CBaKM MOjeJMHH KOpak Oyae M3BpIICH Tako Ja HeMa MoTpede 3a HETOBOM KOPEKIIHjOM
HaKOH TIpenacka y cibezehy ¢asy. Y pearHOCTH HUjeIaH KOpaK He MOXe OUTH JJOBEICH JI0 TOT
HHUBOA CaBPIICHOCTH, T€ Y 3aBHCHOCTH OJ TOTa KOJIUKO je Ono OMM3aK TOM HHBOY I JAJIEKO
ol ’bera, buhe MoTpeOHO KOPUTOBaTH IMPETXOAHE KOpake Tako Jla ce oMoryhu ycmjemHo
KOMILIETHPAE MPOjeKTa U Jia OH OyJie 3aHEMapJbUBO APYTayrju Ol IPBOOUTHE KOHIICTIIIH]E.

Ananusa 4

L | Musaju q

L | Wmnnemenrtauuja |4

L | IIposjepa 9q

L Oapxaeame

Camuka 4. Kana mozen ,,Boionaj’ KpeHe Haomako

3aro mpu mporecy u3paae y cBakoj ¢asu Tpeba uMaTH Ha yMy 1a he ¥ Mamwu HETOCTaIU
y T10j (a3u mpoyspokoBatu Behe mpobneme y HapenTHuM. PaHO OTKpHBamE TPEIIKE TOKOM
IM3ajHa Oy3uMa Mambe BpEMEHA M TPY/a HEro OTKPUBAMKE I0jeIMHUX Ipellaka y UMIUIEMEH-
Tallju Koje Cy Hacraje 300r Te Tpemike y au3ajHy. Mcrto Tako, mMame BpeMeHa U Tpyaa
noTpeOHO je nma Ou ce Hammcana ucnpaBHa (yHKIHMja y (a3d HMIUIEMEHTAI|je, HEero
HAKHA/JHO Tpa)Xee Ipellke, Hajupuje y TOKy NpoBjepe (DYHKIHMOHATHOCTH, a MOTOM U Y
OKBHpY caMe UMIUIEMEHTAIIH]e, T¢ j¢ HAKHAHO MCIIPABJHATH.

VY ocrarky pama 3aapkaheMo ce y okBUpMMa H3abpaHe METOAOJIOTH]E paja, TaKo IITO
heMo kpo3 MoriaBiba NpaTUTH MojenHe (a3e pa3Boja HaBEIEHE y MPETXOIHUM TauKaMa.

AHaJIN3a

Cpx anammse Beh je mpencraBibeHa y YBOAY OBOT paja, y TMODIaBJbY ,,KoHiemniuja
pjemiema’. Mneja ce obuuno paha u3 onpehene morpede, a 10 moTpede CMO JOIUIA KPATKOM
aHanu3oM Tekyher crama oOpa3oBama MO TUTalky YCBOJEHOCTH MOJEPHUX HACTaBHUX
CpeacTaBa, yCHjeIIHOCTH yYeHUKa y 001acTh MareMaTHKe U CIIPEMHOCTH HACTaBHOT 0CO0Jba
na ycBaja HoBe MeTojie. Kako je aHanu3a mokazana motpedy 3a MpojeKTOM KOjU Jaje OATOBOP
Ha 3axTjeBe 1-6 M3 MOMEHYTOr TOIVIaBJba, OBIje heMO HACTaBUTH JIETaJbHY pa3pajiy jeaHOT
TaKBOT' CHCTEMA.

3a pamHO OKpYyXKeHme y KOjeM ce MOKE JOKYMEHTOBAaTH OCHOBHA KOHIEIIMja W HEHU
JieTajbk, 0abpanu CMO OKpYKerbe ,,BUKu (eHr. Wiki). Buku je y cB0joj cymTuHu BeO cajT,
Ny JU3ajHUpaH Ha TakaB HAuYMH J1a KOPHCHUIIM MOTY MHjEHaTH HEeroB caapixaj. Hberosa
MpBOOMTHA MpHUM]jeHa Ouma je y pa3Bojy AaHac Hajpehe cn1o0oqHe MpeKkHE SHIUKIIONEIr]je Ha
ceujery, Bukunenuje. Ilopen oBe mnpumjeHe, BHKH CcO(TBEp c€ KOPUCTH Yy pPa3HUM
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CUTyaljamMa y KojuMa je ToTpeOHa WHTEepakidja W capalma y IUJby pa3Boja ompehenor
MpOjeKTa, Of MUCarba 3BAHUYHUX YIyTCTaBa M JOKYMEHTAIIH]E, 10 MHCamba JINYHOT THEBHHKA
y by 6oJbe opranusaiuje mogaraka (Britannica, 2007).

Y npusory npencraBibaMo 0a3y mojaraka moTpeOHy 3a MpHUKa3 KOHIEIIH]e Y BUKH
dbopmary, a oBaje hemo je mpukaszatu y ckpaheHuM 1prama.

Paauu npocrop

Hajsehu nuo raBHOT mpo3opa amjidKaIuje 3a HpTambe 3ay3uMahe mpocTop 3a IpTame,
oAHOCHO TiaBHU mnpoctop. OH he ce pacTe3aTw M CKyIJbaTH Yy CKJIAAy Ca BEJIUYUHOM
KOPUCHAYKOT TPO30pa Tako Jla yBHjeK 3ay3uMa HajBehu mWeroB ano, 1Mo BOAOPABHOM H
ycrnpaBHOM TipaBily. JIjeBo ox mpocTtopa 3a 1prame Ouhe y3ak ¢ty ca Mo jelHUM TyTMETOM
3a LpTamke CBAKOr THMa objekra. JlecHo onm mpocTopa 3a mprame mnocrojahe MmOTIpo3op
LAcTopHja anuManmja“ (v.i.). [Ipuzop u3 pagHor mpocTtopa MOXKe ce BUjETH Ha CIHIIHN 5.

W3nag mpoctopa 3a 1mprame nocrojahe ycka Tpaka Kojy he pasiuuuTH BUIOBU
¢dopmupama aHMMaIje KOPUCTUTH Kao KOHTEKCTyallHy MajieTy mapamerapa: JoK ce Oyne
uprao oobjekar, Ty he OuTH npenacraBbeHe rpaduuke KOHTPOJIE 32 HyMEPHUKH M TEKCTYallHU
YHOC TlapameTapa Tor 00jeKxra.

I Nerwup W WecTap e ) 26

OaToTeka [perneg Ybauw Momoh

onuwje Ctri+)

21 a1 & dl
x| | & OpeTnpernes Ctrl+P —
&) O || UpTam Tpoyrao
- Tpoyrao: (-268, -10),
7 IS 1 o)1 ¢l g

LLHE]) 1
LpTam MNpaeoyracHW
e MpaeoyraoHuk: (-192
) )
= —
-1585,158 e ~
< L J 1< > W

Cauxka 5. ['ltaBHM TTpO30p: IIIABHU MEHH Y BPXY, JI0JIE ajaTKe 3a [[PTamke, TOTOM
JIECHO TJIaBHU MIPOCTOP M KPaji-e JCCHO UCTOPHja aHUMaIIH]a.

I'maBHU MeHu canprkahe komaHe 3a:

A Pajn ca marorekoM (CHHUMambe, OTBapame, MPOMjeHa UMEHA)
A Tlpuctyn npo3opuma 3a: OIIHje, CHUMAkE 3ByKa, OCHOBHE HH(pOPMAIHje O Iporpamy
A [IpenuMuHApHU TIpErie]] JOKYMEHTa, KOMaHa Koja mokpehe eKcTepHH mperienad

Y npocTopy 3a 1pTame KOPUCHUK he 3a cBaku 00jeKar Ha CIIEHW UMAaTH Ha pacrojaramy
oaroBapajyhu KOHTEKCTyaJHH MEHH, KOju he 3aBHCUTH O TPEHYTHOT CTama CIEHE: aKo je y
TOKY I[pTamke HOBOT 00jeKTa, KOHTEKCTYaJlHH MEHH he ce OMHOCUTH Ha akiuje MOoTpeOHe 3a
ETOBY KOHCTPYKIIH]Y, @ YKOJIHUKO j€ U MOCJbeqhH 00jeKaT Ha CIIeHH ,,KOMILTETUpaH™ (V.1)

Y mposopy mperiienadya Omhe m3yseTu majera 3a LpTame, UCTOpHja aHUMAIUja U
KOHTEKCTyallHa Tajiera, Kao U Behu AMo KOMaHIW y IIaBHOM MEHH]Y: 3a paj ca JaTOTCKOM
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O6uhe 3agpxkaHe camMO KOMaHJE 3a OTBapame IOKyMEHTAa W H3Ja3 M3 alUIMKaluje, a of
npeocTtanux KomMaHau Ouhe 3aapskaHa caMO OHa 3a MPUCTYN MPO30py C€a OCHOBHHM
nHpopManrjama o mporpamy/npenienady. Ha nHy amnmkanuje mpernenada Ouhe myrman 3a
NyLITake CHUMKA, ay3upame, yOp3aHo NoMjepame HEKOJIMKO CEKyH/IM YHANpPHUjel U YHaTpar,
Te rpauuKy MpUKa3 MPOTEKIOr BpEMEHA O]l IOYEeTKa CHUMKA (CJIHKa 6).

XK e Nerup W wecTap (Nnpernegad) & &) 28

daToTeka Nomoh

OTeOpPWM  Cirl+O

Wznas Ctri+X
I Ea
W
< < >
| SRS O 00 0:0 D

Cauka 6. [Ipernenay, rmaBHU TPO30p Ca MEHHU]EM M KOMaHamMa 3a PYKOBaHke CHUMKOM

Cnenuduxanuja odjexkara 3a uprame

[TocToju ykymHO 0caM BpcTa 00jeKara 3a LpTame: Tayka, Iy, TpOyrao, MpaBOyTraoHHK,
enunca, MHOroyrao u TekcT. CBakuM off BUX HMMa ceOM CBOJCTBEHE YNIa3HE Mapamerpe U
nomohHa cpeicTBa, ajdu CBe BpCcTe obOjekara mMajy onapehena 3ajemnuyka cBojcTBa. OBa
3ajeZJHUYKa CBOjCTBA CY:

1. Caku o0jexatr nma ume (TeKCT) u 00jy.

2. Ilpu uptamy, 3a cBaku objexar he OMTH JOCTymHA TacTaTypHa MpeyuIia ,,KOHTPOI ‘; ako
ce NpKH TPHUTUCHYTHM TOKOM JAcpUHUCAma OWIO Koje Tadke 00jekTa, AchUHUCaHA
Tauka he ,,ckakatu* 10 HajONMIKe Tayke HajONMKeT CyCjeqHOT 00jeKTa, ako je Ta Tayka
Ha ymajbeHOoCTH Mamoj onx JI mukcena onm Tekyhe mosmmuje Kypcopa wmumia. Y
JUTEpaTypy Ha CHIVIECKOM je3WKy OBa MOTYhHOCT ce yoOW4ajeHO 30Be ,,ITyIKame
(mpctuma)®, eHr. snap, snapping.

Vna3Hu mapamMeTpu 3a pasIuuuTe BpCTe oOjekara, mopen MMeHa M 00je KOju Cy
3ajeTHUYKH 32 CBE BpcTe o0jekara, Ouhe cipenehu:

A Tauka: Tauka (Tauka)

A Jlyx: moyeTak M Kpaj (Tauke)

A Tpoyrao: Tpu Tauke

A TIpaBoyraoHUK: TOpHHU JHjeBU yrao (Tauka), Ty>KWHA ¥ BUCHHA (peaHu OpojeBH)

A KpyxHuna: rieHTap (Tauka) u moJylpeyHrK (peansan 0poj)

A Enunca: nenrap (Tadka), ABa MOIyNpeyHHKa (peaiHu OpOjeBH)

A MHoroyrao: Tauke

A TexkcT: caapkaj (TEKCT), MOJ0XKa] TOpe JIMjeBO (Tauka), uMe (QoHTa (TEKCT), BEIUYUHA
(jeman ox OpojeBa w3 ckyma {8, 10, 12, 14, 16, 18, 22, 26, 32}) u ctun ¢oHTA:
1o71e6JbaH0, HCKOIICHO, TTOIBYYEHO.

[Tpu npramy Hekor 0OjexTa, CBAaKM Of MapaMmerapa JOTUYHOT o0jekra Ouhe neduHucan
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jenHuM kimkoM wmuma. Ha mpumjep, ma Om ce Hanprao mHpaBOyraoHWk Ouhe moTpedHO
KIMKHYTH J€THOM Ha TauKy TJje KeTuMo Aa Oyae HeroB TOpHHU JIMjeBH yTao, jOIl jeTHOM Ha
TayKy Koja je TI0 XOPW30HTAJIHOj OCH Ha OHOj yAaJb€HECTH OJ MPBE Ta4yKe KOja MpelCTaBiba
HETOBY JY>KUHY U JOII jJE€JHOM 3a Jle(pMHHCAake BUCUHE MPaBOyraoHUKa. 3a MOTpede TeKcTa
Tpeba MOoAPIKaTH TaCTaTypHU YHOC CBHX CJIOBA CPIICKE a30yKe Uy Ty CBPXY KOPHCTHUTH KOJHH
pacmopen Unicode.

AHuManmje

O0jexTH Ha CIIeHU MPEACTaB/bajy OCHOBY aHUMAIlH]e, a aHUMaIlije Ce KOPUCTE Ja Ou ce
npukazao oapeheHu reomerpujcku mnocrtynak. CBe aHMMalgje MMajy BpHUjeMe Tpajama y
CeKyHJama, Koje he nukTuparu Op3uHy HCIpTaBamba MPH PETIPOTYKITHjH.

A HcupraBame; OCHOBHAa BpCTa aHUMAIMje NpPEICTaB/ba CaMO HCI[PTaBamke OO0jeKTa.
Hepunumyhn HOBM o00jekar Ha CLEHH, KOPHUCHUK HMIUIMLIUTHO J0Jaje M HOBY
aHMMaIlM]y y TIpOIleCy OMHCHBama ojroBapajyher maremarwdkor moctymnka. CBaku
o0jekar he ce mpu penpoayKIHjU OCTyIKa UCIPTATH MOCTETICHO, TAYKY 10 TaYKy, OHOM
Op3WHOM KOJy j€ KOPUCHHUK JIe(pUHUCAO.

A IIpomjena nmapamerapa o0jexrta; [lorpeOHO je 00e30MjeqUTH MOCTENEHY MPOMjEHY
JOTHUYHUX IapaMerapa WIM JOTUYHOI NapaMeTpa U3 CTapor CTama Y HOBO, Y OHOM
BPEMEHCKOM pOKY KOjU KOPHUCHHUK OApeNd 3a Tpajame NoTHYHe aHumanuje. OBoj
MOTYhHOCTH ce MpHUCTyNa ASCHUM KJIMKOM MHIIIA Ha oadpaHu o0jekar (KOHTEKCTyallH!
MEHH) ¥ OUpameM KOMaH/e ,,TpaHchopmanuja.

A Poramuja; AHuManuja mamMTH Opoj cTeneHH W npeko 360°, ma Oum ce obOjexar
€BEHTYaJTHO POTHpPA0 M BHILIE IyTa OKO CBoje Z-oce. Takohe, MHMIMjaNHU IIEHTap
potaryje je 1eHTap 00jeKTa, OHaKO Kako ra JaeGuHuUIe JOTUIHU o0Ojekar, anu Moryhe ra
je momjepuTH (MMIIEM) M 3aTUM HM3BPIIMTH POTAalMjy OKo Te Tauke. Jlobwja ce u3
KOHTEKCTYaJTHOT MEHH]a JKEJbEHOT 00jeKTa.

A Tlomjepame; IlorpeOHO je 00e30mjenuTH na ce o0jeKkaT KOHTHHYAJIHO IOMjepU U3
MOYETHOT y Kpajiu Moyiokaj. bupa ce Takolhe u3 KOHTEKCTyaTHOT MEHH]a.

OnabupoM Heke O KOMaHIHM 3a J0JaBame aHuMaluje (LpTame HOBOI 00jeKTa WM
Tpanchopmaija mocrojeher), KOPUCHUK yia3u y pedxcum dedunucarba anumanuje. To 3Haun
Ja cy My H3HaJ IpocTopa 3a LpTame JOCTyNHE TIpaduuke KOHTpOJE 3a MPELU3HO
nepUHICakEe aHUMAIHje U J1a Ce KITMKOM Ha JIECHU TacTep MUIIA J00Hja KOHTEKCTyaTHH MEHH
KOjU C€ OJJHOCH Ha aHMMAIM]y Koja je y TOKy. KopucHuk ocraje y OBOM pPEeXHMY CBE JIOK HE
MPUTUCHE TYIME ,,3aBPIIEHO™, Kpajibe JECHO y aHMMalMjckoj majetu. Tama ce Bpaha y
peodicum KoHmpoaucara nocrojehux objekara, y kojem je Moryhe omadpatu aApyru o0jexar u
W3MUjEHUTH Ta, UM HAL[PTAaTH HOBH.

CBe oBakBe u3MjeHe — JofaBame oOjekra WM TpaHcopmainuja mnocrtojeher —
IIpEeCTaBJbajy HOBY aHMMAIM]y KOja ce MaMTH y OIHucy 1oKyMeHTa. [lamrte ce camo nouetak u
Kpaj — mpuje u3MjeHe u mnociuje u3mjeHe. Ilpermemay he nomumje OuTH crmocobaH naa
penpoayKyje THHeapHy myTamy u3Mely Ta 1Ba crama, 1o nuTamy CBUX ITapameTapa.

Y pexumy npepuHHCama JEIHOT KOpaka, Yy Clyd4ajy aHWMalgja poTaiuje,
Tpanchopmanuje U TpaHcianuje, 6uhe goctynHe pyuuue 3a neduHHCcame TpaHcopMmalmje
Kypcopom muia. 1o cBpuietky negunucama anumanyje, pyuuie he Hecraru.

3ByK

[Iporpam he 6utu cHabnjeBen moryhnomhy cHuMama 3Byka. 3Byk he Outu moryhe
camMO CHHMHTH, Tj. Hehe OUTH MoOnpkaHO yBOXKEHE MPOM3BOJbHE TOCcTOjehe aynmo narorexe,
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M3 pasjiora mTo MnoAapuika 3a 3BYK HOCTOjI/I Yy LOUJbY CHHMAamba IJTAaCOBHOI' KOMCHTapa
HAaCTaBHHUKA, 4 HC U3 €CTCTCKUX pa3Jjiora.

3ByK C€ MOYK€ CHUMUTH U MTOCTaBUTHU HW3Mel)y JABHjy aHUMalMja, Ipuje MpBe aHUMaluje
WM HAaKOH nocibenme. [Iporpam Hehe nmoapskaBatu HUKakBe rmoceOHe edexre U 3Byk he OutH
PETpOyKOBaH Yy Ij€IMHI OHAKO KaKoO jé CHUMJBCH, Y pEaTHOM BPEMEHY.

3ByKk he ce monmaBaTu KIMKOM Ha oArosapajyhy rpaduuky KOHTpoiy (TO Moxke OUTH
KOMaH/1a U3 TJIaBHOT Majajyher MeHMja Uil AyrMe Ha MPOU3BOJBHOM MjecTy). Omabupom oBe
omiyje, orBopuhe ce nmocedan rpadudku aujajor (cimka 7).

. CHWMa e & @ B @

CHMmMmakK

MNosryWja y aHuMayuji:
0 <1 I8 S0
Mo4YHKW cHUMaHE:

e m I 0

&

[

QK QaycTaHwn

MocTojehn cHMUW (gynnn kKink)

Mozvynja - Tpajake

Cauxka 7. [lujanor 3a cHUMamwe 3ByKa. [losuyuja y anumayuju o3Ha4aBa
TPEHYTaK KaJia 3ByK KOJU C€ CHUMH OTIOYHILE C PETPOTYKINjOM

UcTtopuja anumanuja

HlecHo on mpoctopa 3a 1prame crajahe wucmopuja anumayuja, ofjesbak Taje je
MpUKa3aHa JIMCTa Jocalallkbux aHuMmanuja. To obyxBaTa M Kpewpame oOjekata W Apyre
aHuManuje Ha muma. [locibenma craBka y mucTH (Koja je Ha BpXy) uMahe y KOHTEKCTYaTHOM
MeHHjy ctaBky "M3menu", koja he 103BoiMTH Aa ce Ta MOCIbEeaba aHUMAIlMja BPAaTH Y PEKUM
nedurrcama. Ha mpeoctane craBke Mohu he ce KIMKHYTH JIMj€BUM TacTEpOM MHUIla, unme he
Ce y3pOKOBATH Jla CE€ PEeBEPTYjy aHUMAIIHje KOje Cy JOILIe TOCItje Bhe, OMHOCHO Ja Ce CIieHa
BpaTH y CTame Kaja je oHa OWiIa MocJbeNba Jo/aTa anuMalja. Kiimkom Ha cTaBKy HEKe Off
peBepTOBAaHMX aHUMallMja, Ha CIeHM he ce MOHOBO M3BPILIMTH PEBEPTOBAHE aHUMALUjE U
creHa he ce J0BecTH y cTame Kaja je oBa aHMMalMja Ouia mocibeama nonara. Tako he ce
oMOryhHTH BHIIE OJ TpaIUIMOHAJIHOT KOHIIENTA ,.BpaTh Kopak“ (eHr. undo) m mpehu Ha
KOHIIENT ,,ACTOpHje” KakaB MMaMO KOJ MpOH3BoJa Kommanuja ,,Adobe* u ,,Corel. Ako
KOPUCHUK onabepe J1a M3BPIIM OIEpalujy y TPEHYTKy KaJl je ciieHa BpaheHa Ha HEKH O
MPETXOTHUX KOpaka, arIukanuja he ra 3aMOoIuTH Ja MOTBPAM, j€p Ha OBaj HAYWMH ojadairyje
peBepTOBaHe aHMMAlMje U Ha BUXOBO MjecTo ybairyje HOBy. KopiucHUK Mopa BpaTuTH CIIEHY
Ha MTOCJBbE/IU KOpaK J1a OM MOrao J1a HaCTaBU OfiaTiIe.

Craaguureme

[Iporpam omoryhaBa KOPUCHMKY Ja CHUMHU TeKyhM JOKYMEHT U OTBOPU HEKHU
mocrojehu. Jlatoreke umajy excrensujy HWD (ckpahenuiia 3a enr. HomeWork Document).
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[TorpeOHO je CHUMHTH CBE MojaTke o0 00jeKTMMa M aHMUMaldjamMa Koje Cy BpIICHE Ha HUMa,
MOYETHO U Kpajie cTame. Y MeHHjy ,,JlatoTeka 3a oBe cBpxe 00e301jeiuTH KOMaH/e ,,HOBU
(mOKyMEHT), ,,CHUMHU®, ,,CHUMH TIOJl APYTHUM UMEHOM U ,,0TBOPHU ‘.

[lonatke cuumutu y ¢opmary XML. OBaj ¢popmar omoryhasa 3amuc mpou3BOJBHOT
MaKeTa mojaraka y npormpuBoM Gopmarty, 6€30jeaHO0 3a MpEXHH IPEHOC B oMoryhaBa KOJHU
pacriopen Unicode. 3By4nu 3amuc, y unipy 0e30jeaHor npeHoca y okBupy XML nokymeHra,
ouhe xomupan momohy anropurma Base64, unMe he 1o makeT mocraTtu TEKCTyajHE MPUPOIE
u Mohu ce OoTBOpUTH y3 moMmoh jegHOCTaBHOT TeKcTyanHor enutopa. llomro je XML
WHTYUTHBaH, KOpUcHUK he mohu omabparu u aa pydHo ypehyje JOKYMEHT WU J1a TCHEPHUIIIe
Mpoliec Ha OCHOBY Heke (opMyse U y3 ToMOh HEKOT jeTHOCTaBHUjET TeHepaTopa TEKCTa.

[Ipumjep cagpxaja naroreke y popmary XML Moxe ce Buajetu y npukasy 1:

<scene>
<animations>
<animation duration="1" type="drawing" pause="3">
<object posx="0" posy="0" type="Triangle" name="Triangle" color="">
<triangle cx="314" bx="123" cy="-51" ax="-220" by="107" ay="-51"/>
</object>
</animation>
<animation targetName="Triangle" duration="1" type="transformation">
<mirror posx="0" posy="0" type="Angle" name="Triangle_m" ...>
<angle beta="58.4" showL ines="false" .../>
</mirror>
</animation>
</animations>
<sounds>
<sound start="3"><![CDATA[U4BTgFuAW4BegF+BQgGYBBgEKAV...]></sound>
</sounds>
</scene>

IIpuka3 1. Canpxaj HWD naroreke: anumarnyje cy onucane XML
CTpPYKTypama, a 3ByK CHUMJbEH y Base64 nakere

JAu3aju

[Ipn w3paam nu3ajHa MoOpajy Cc€ HM3ABOJUTH HAJKPYINHUje (DyHKIMOHAIHE IfjelrHe, a
MOTOM MX, UMajyhu Ha yMy codTBEpCKe TEXHOJOTHje Koja he ce KOPUCTHUTH, MPECITUKATH Y
SHTUTETE JTM3ajHa KOjU Cce MOTy Jajbe umIuieMentuparu. C apyre cTpaHe, MpHje W3/Bajamba
(GYHKIIMOHATHUX I[jeJIMHA BpHjeIud HMaTh Ha yMmy codTBepcke TexHojoruje koje he ce
KOPUCTUTH, 300T pazIHMuUTHX MapauTMH KOje€ Te€ TEXHOJIOTHje MPEACTaBJbajy WM HOCE
co0OM, Ka0 M HUXOBOT CONCTBEHOr 1u3ajHa. Ha Taj HayMH, ONrOBOp Ha jEIHO NHUTAHE
3axXTHjeBa HAjIpHje OATOBOpP Ha APYro murame, U oOpHyTOo. IlomTo je CKym JoCTymHHUX
CO(TBEPCKHUX TEXHOJIOTHja OTpaHUYECH, TOueheMO C OBHM IHUTAHEM.

Co¢drBepcke TexHoJI0OTH]E

C 003upoM J1a TOBOPMMO O aIUIMKallju KOja CIIYXH 32 PYKOBaHkE T€OMETPHU]jCKUM
00jeKTHMa, IPUPOTHO ce HaMehe mapaaurMa 00jeKTHO-0PHjeHTHCAHOT MPOrpaMHupPamba;

1. Craku reomeTpHjcku 00jekar uma mapamerpe (arpudyTH Kirace)
2. JIBa reomeTtpujcka objekra Mory mehycoOHo capahuBatu (MeToze Kiace)
3. JlBa mim BHIIIE TEOMETPH]CKHUX 00jekaTa cy y oapeheHoM ogHoCcy (MeToje Kirace)

22



4. Han pa3nuuuTHM BpCTaMa TeOMETPHjCKHUX 00jeKaTa MOTY ce BPIIUTH UCTE OTepalyje Ha
pa3iauuuTe HAYMHE, HIIP. POTalfja, UCLIPTaBame, UTA. (BUPTyeTHEe (PyHKIIH]E)

OBne kKao OMIITY OAPETHHIy HABOAMMO U TO Ja CMO Kao OICPATUBHH CHCTEM 3a
Pa3BOjHO OKpYKEHe M3abpanu JTUHYKC, Bep3ujy Slackware 13, xoju je cinoboman, Oecruiaras,
MPEJCTaBJba CHAXKHO Pa3BOjHO OKPYKEHE 300T OIPOMHOT Opoja MPOrpaMepCKuX ajiaTa Koju
MOJpa3yMHjEBaHO J0ja3e y3 Iera, a mojapkaBa U cOPTBEPCKE TEXHOJIOTHjE KOje CMO, KaKo
hemo BugjeTH, onabpainu 3a pa3Boj MPOjeKTa.

bubanorexa 3a pa3poj - Qt

3a pa3Boj oBor codTBepa omabpamu cMo mporpamcku jesmk C++. Paszmo3m 3a Takas
of1abup Ccy TPHUBHJAJHU W OCJamajy Ce Ha YMICHHILY Jla ayTop paja HajOooJbe IMO3Haje Taj
MIPOTPaMCKH je3WK. JeaHa o MO3HATHUX MyITHIIAT(GopMcKkux OuOIMOTEKa 3a pa3Boj, y3 TO
cino0onHa (JTUIeHIIa HHFHg), noctymHa 3a C++ M TakBa jJa moap)kaBa pa3Boj Trpaduyukor
KOPUCHUYKOT uHTEpdejca, jecte Qt (uuta ce ,,KjyT™, ,,KJyTU®, WIH JeTHOCTABHO: ,,Ky-Te ). OBY
OuOIMOTEKy MPBOOMTHO je pa3BHWja HOpBEIIKa Kommanuja ,,Trolltech”, a BmacHuiTBO Hax
BOM M JIaJbH Pa3Boj KacHHje je mpeysena kommnanuja ,,NOKia“, KylmOBHHOM KOMIIaHH]je
»Trolltech” 2008. rommume. YuTaB HH3 BHCOKO-KOMEPIMjaJHHX IIporpamMa pas3BHjeH je
kopuctehu oBy Oubmmoreky, momyt: ,,Autodesk Maya“, ,,Adobe Photoshop Elements®,
»okype*, ,,VLC media player u ,,Mathematica®. Ilporpam mmcan kopuimhemeM OBOT
co(TBEpCKOT MaKeTa MOXKE CE KOMIIAjIMPAaTH W HM3BPIIUTH HAa Pa3IMYUTAM OIEPATHBHUM
CHUCTEMHMA; TOCTOJU TIOMPIIKA 3a BUHAOYC, TUHYyKC, Mac OS, kao u 3a pa3nuuute MOOUITHE
nmardopme”,

OcHoBHH je3uk oBe Oubnmuoreke je C++, aJid MOCTOjU TMOAPIIKA U 32 JAPYTe MPOrpaMCKe
jesuke, npBeHCcTBeHO 3a Python, anu u PHP, jaBy u mpyre.

Qt je Bume ox oomyHe Oubmuoteke 3a C++. OH mpeacTaBiba MPOIMUPEHE CTAaHAAPTHOT
C++-a, a je3nuke KOHCTPYKIIMje KOje MPeACTaBibajy TO MPOILIUPEeHEe MOoryhe cy 3axBasbyjyhu
MOCTOjarby MPHUIIPEMHOT ajiara, moj HasuBoM (make. Qmake ce obuyno mokpehe aBa myTa
npuje Hero mTo ce KOI mpeaa oxroeapajyhem cTaHaapAHOM KOMIIajiepy:

1. V npBoMm kopaky komaHna ce mokpehe ca camo jeHOM ONIMjOM KOMaHAHE JHMHUjE : —
project, JOK CMO TO3WIMOHMPAHH Y KOPEHOM IUPEKTOPHjyMy HaIIer TIpojeKTa
oboraheHor marorekama C HM3BOpPHUM KogoM. OBako mMmo3BaHa KomaHaa reHepucahe
NPOjeKTHY JAaTOTEKy Ca €KCTEH3HjOM .pro, Ha OCHOBY CaJIpiKaja JHUPEKTOPHjyMa Yy KOM je
no3BaHa. [IpojekTHa naroTeka cajJp’KU MapaMeTpe KOju Cy NpPEro3HaTH Ha OCHOBY
aHanm3e MpoHal)eHOr M3BOPHOT KOja, IITO MOApa3syMHjeBa CIIMCAK JaTOTeKa ca u3-
BOPHUM KOJIOM, Kao0 ¥ MOJpa3yMHjeBaHe 3acTaBHIle Koje he OuTu xkopumrheHe I01HH]E, Y
npouecy koMmmnajaupama. OBa jaToTeka MOXe ce ypeluBaTH NMpPOU3BOJEHHM €IUTOPOM
TEKCTa MpHje Hero mTo ce npehe y HapeaHy ¢asy.

2. Y npyroj ¢a3u NOHOBO ce No3MBa koMaHaa qmake, aju oBaj MyT joj ce npocibehyje ume
MaJioyac reHepucaHe MpojeKTHE TaTOTeKe Kao MPBU MapameTap KomanaHe nuHuje. Cana
Ce TeHEepHIIly JaTOTEKEe Ca M3BOPHUM KOJOM Ha OCHOBY .Ul JIaTOTEKa KOje€ MpEeACTaBIbajy

3 Kowmmiernu nopaiu o snunenium 3a Qt mory ce nponahu Ha ,,HokujuHom BeO cajTy, Ha BeO anapecu
http://gt.nokia.com/products/licensing
4 Crmcak noapxanux riatdopmu Bugjet Ha agpecu doc.qt.nokia.com/4.7-snapshot/supported-

platforms.html
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neuHULN]Y TpadUIKOT KOPUCHUYKOT WHTedejca, TaTOTeKe ca M3BOPHUM KOIOM KOje
npyXajy MOTIOpPY TOpPe-NOMEHYTUM jE€3WYKHM TMPOIMIMpEeHUMa (T3B. .MOC JAaTOTEKE) U
Makefile 3a jyHukcomuke cucreMe (yKpaTKo: JaroTeka koja AcUHUIIS PEAOCIHjen U
3aBUCHOCTH y TIPOIIECY KOMIIAjlIupara; U3BaH JI0Cera OBOT paja), OAHOCHO INPOjeKTHA
naroreka 3a MukpocodtoB ,,Visual Studio“. Hakon oBor craamjyma, mpojekar je
CIpeMaH 3a KOMIIajiupame KopHUIIhemeM oAaroBapajyher kommajiepa 3a CTaHIapIHU
C++.

[Iporpamupame y oumbmmorenn Qt je goherno Ooeahajuma. To 3HauUM na mporpamep
KOPHUCTH je3MdYKa MPOIIHpPEHha TaKo Ja 00jeKTH MOTYy emumosamu oOocahaje (CUTHale) W
¢yukuuje xoje he peacosamu na me oozahaje (cnorose). To ce unHU KopulhemeM MocedOHe
¢dbyHkmje connect m3 kiace QObject, K0ja jeé OCHOBHAa y OBOj OMONMOTEIIM W CKOPO CBE
yrpalene kiace u3BeAeHe cy u3 me. Ha mpumjep, na Ou ce HampaBWIO AyrMe KOje BpIIH
onpeheny ¢yHkiujy, neduHHIIE C€ HEH CHTHAN ,,KIMKHYTO W TIOBE3yje C KOPHCHHYKOM
(GyHKIIMjOM KOja Tpe/icTaBba pyKoBaolla OBor jforahaja:

connect(button, SIGNAL(clicked()), handler, SLOT (handleClicked());

Mexann3aM moMOhy Kojer je TMOoApKaHO pyKOBame jaorahajuma HaswBa ce€ ,,IETI/ha
norahaja“ (enr. event loop), ciaumura MukpocodToBoj ,,eT/bH Mopyka“ (eHr. message loop),
KOja ce OfIBMja y OKBUpY IJIaBHE HUTH mporpama u oopalhyje npuctmwkyhe morahaje. BaxHo je
Mpy TOME O0paTUTH Naxmwy aa he ce u oOpajga KOHKPETHUX Joraljaja AemiaBaTv y IJIaBHO]
MeTJpH, T¢ Tpeba BOAUTH padyHa Aa Ta oOpaaa Tpaje JOBOJFHO KpPaTKo Aa W ApyrH gorahaju
Mory OWTH OJaroBpeMeHo oOpaljeHu, y MpBOM pely HCIPTaBame rpaguukor KOPUCHHYKOT
nHTepdejca. YKoIMKO je moTpedHa CIIOKEHWja W 3aXTjeBHUja o0paga Koja HE MOXE TpajaTh
TaKo KpaTKo, Ipernopydyje ce Aa ce Ta oOpana o0aBu y 3ace0HOj HUTH, J1a HE OM TOULIO 10
»3aMp3aBama’ Mpo30pa arIuKaluje.

Jla 6u ce noOwma metJba noralaja y TIIaBHOj HUTH, MOTPEOHO je Kpeuparu odjeKar Kiace
QApplication (mmum QCoreApplication 3a KOH30JHE Mporpame) OWiio raje y mporpamy, Te
M03BaTH KHETOBY MeTOQy exec. OBO ce 00MYHO YnMHU Beh y maBHO] PyHKIN)jU:

#include <QApplication>
int main()

{
QApplication app;
return app.exec();

}

O6uyHo ce y maBHOj (GyHKUMjU ¢dopMmHpa M TpHUKasyje oOjekaT KOju IpelcTaBiba
[JIaBHU TIPO30p aruTUKaIMje, a OAMax MOTOM Ce€ YlIa3d y MeTjpy jaorahaja arummkanuje momohy
¢dyHKIHje exec HAa 00jeKkTy kiace QApplication, 1a 6u Taj mpo3op Morao Aobujaru gorahaje o
orepaTuBHOT cucTeMa (yia3Hu/M3na3Hu ypehaju). AKo TIIaBHH MPO30p HE odeKyje onpehene
norahaje, o wmuMa he ce mOOpPUHYTH MOIpa3yMujeBaHa UMIUIEMEHTAlIM]a arIiKallbje.

#include <QApplication>
#include "MyMainWindow.h"

int main()
{
QApplication app;
MyMainWindow wnd; // popmupamo objexam 3a 2na8HU NPO30OP anauxayuje
wnd.show(); // npuxasyjemo npo3op
return app.exec(); // ynazumo y nemmwy docahaja
}

I'papuuxu kopucHuukH nHTEepdejc (koju o0yxBara, Ha MPUM]jep, IIABHUA MPO30p ai-
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JMKalyje, CIIOMEHYT W3HAM) MOJpXKaH je y ocHOBH Qt-a M MOCTOju HU3 yrpal)eHux rpaguukux
aylaTa Koju oMaKy pas3Bojy HCTOT:

A Qt Designer; mporpam koju oMoryhaga ,,liprame* rpa iIKuX KOHTPOJIA U IPo30pa

A Qt Linguist; mporpam koju omoryhasa Jiokaiau3aiujy rpadguakor uarepdejca

A Qt Creator; MHTETpHILE IPETXOHE allaTKe, y3 TEKCTyaJIHU €IUTOP U MHTETPUCAHO KOM-
Majaupame U OPraHN30BamkE TPOjeKTa

Qt Creator cnuyHe je HaMjeHEe Kao KOHKYypPEHTCKH mpou3Bon Mukpocodra, ,,Visual
Studio®. ¥ meMy ce MoXke HampaBUTH IMPOjeKaT KOjU BOAM padyHa O CBUM IpHIajajyhum
JaToTeKama, MPUCTYIUTH WHTETPUCAHOM CHCTEMY IOMONHM KOjM CaJpiKH JeTajbaH OMHUC CBUX
JOCTYNHUX Kjaca M (PyHKIMja, LPTATH KOPUCHUYKU HHTEpdejc, KOMIAjIUpaTH IpOjeKar,
nebaroBaTi M TOKPEHYTH HEroBa H3BpIIHA Bep3uja. [0BOpMMO, Makie, O KOMIUICTHOM
Pa3BOjHOM OKPYKEHY.

Qt Linguist MoXxe ce ynoTpujeOMTH Ha OHHM IPOJEKTHMAa KOJH Cy TPUIIPEMJBCHH 3a
nokanu3anujy. [lpumpema 3a nokanu3aiujy y OKBHPY H3BOPHOT KOoja OJIBHja C€ Kpajme
JETHOCTaBHO:

1. Axo y camoM u3BOpHOM KOy Ne(pHHHUIIEMO HUCKE KapakTepa koje he OuTH mpukasaHe
KOPUCHHKY, JaKJie 3axXTH]jeBajy JIOKaIWU3aIujy, MOTpeOHO WX je mpenaTd (QyHKIUjU
QObject::tr (ckp. eHr. translate), xao y cibenehem mpumjepy: tr("text to localise). Cse
TEKCTyaJlHe TOpyke neduHucaHe y TpapuukoM KOPHCHHYKOM wHHTepdejcy (maxie,
xopuctehu Qt Creator) ayroMaTcku Cy HpUIIpeMJbEHE 3a MpeBoheme. YobuuajeHo ce
HOPYKE y CaMOM M3BOPHOM KOy MUINy HA CHIJIECKOM jE3MKY, KOjU JaHac MpeCcTaBba
lingua franca, a 3a ocrase je3uke ce 06e30jelyje npeBo.

2. HakoH 1mTO je mporpaM 3aBpIICH, MOXXE C€ HAalpaBUTH JaTOTEKa 3a IMPEBOJ HUCKH
nedunucanux y memy. OBa jaToTeka HOCH eKcTeH3Hjy .ts (ckp. eHr. translation) u
dopmupa ce Tako mTO ce mokpehe komaHnma lupdate, K0joj ce Kao MpPBU apryMEHT
KOMaHJIHE JIMHH]jE TIpe/aje UMe TPOjeKTHE JaToTeKe. Y 0] CE jaBJbajy CBE MPEBOIMBE
HHCKE KapakTepa aeduHHCaHe y KOpaky 1, a 3a BHXOB IPEBOJ Ha OAroBapajyhu jesuk
neuHECaHe Cy Mpa3He HUCKE KOje ce MOMmymaBajy y3 momoh mporpama Qt Linguist.

3. Kag mmamo cmpemaH mpeBoj Ha onarosapajyhu jesuwk, oH ce ,,00jaBibyje” y3 momoh
Komanjie Irelease, unme ce popmupa GHHAPHA TAaTOTEKa ca CKCTECH3HMjOM .M, CIIPEMHA 3a
ynotpeOy. YKOJIMKO UME OBE JaTOTEKe MPEACTABMMO Kao MPEBOJ porpama, mporpam he
je ayTOMaTCKM yYUTaTH y Ha oJroBapajyhuM mjectuma npukazahe ce mpeBeaeH! TEKCT.

3a Harle notpede Haj3aHUMJBUBU]U je rpaguyuku MoayJ Qt-a moa 3BaHUYHUM Ha3MBOM
,»QGraphics View Framework®. OBaj Mmoayn omoryhasa fja ce y KOpUCHUYKH UHTEpde]jc mocTa-
BH Tpaduuka KOHTpOJIa CIIOCOOHA 3a TPHUKA3 OCHOBHHMX PAaBHHUX TE€OMETPHJCKUX (UTYpa,
JMHAMUYKH KPEHpaHUX y3 MOMOh orpaHuyeHor Opoja kjaca u mpumagajyhux meroma. Qt
nonpxkasa U paa ca omdbmmorekom OpenGL, anu momTo OHAa MPBEHCTBEHO CIYKU Pa3BOjy
alyTMKaIMja 3a pyKoBame TPOAMMEH3MOHATHUM 00jeKTHMa U OecroTpeOHO OM JonpHHHUjena
HUBOY CJIOKEGHOCTH aIlIMKalyje, KOpuCcTHheMO NpBYy MOMEHYTy ONIHjy. Y TOINIaBJbY
,»ApXHUTEKTypa“ HIKe, Ouhe BUIlle pUjedu O AeTajbuMa OBOT MOIYJIa 3a TpaduKy.

Qt caapxu 1 MOy 32 paj ca yJa3HUM M H3JIa3HUM ayauo ypehajuma. Ancrpakiuja
yJIa3HOT ¥ U3JIa3HOT ayauo ypehaja caapikaHa je y okBupy kiaca QAudiolnput u QAudioOutput,
y3 momMoh KOjUX Ha jeJHOCTaBaH HAYMH MOXEMO 3aTpaXWTu ojaropapajyhe ycmyre on
orneparuBHOr cucrtema. OBe Kiace MOAp)KaBajy MOJEIIaBalbeé CBUX IapaMmerepa Koju cy
HEOITXOHH 332 CHUMAame M PEeNpOoAyKLHjy 3ByKa: (pekBeHIja, Opoj KaHasa, KOJEK, MOPeaaK
0ajroBa (enr. endianness) uta. Qt Takohe moaprKaBa HCIHUTHBAE IHJHAHOT ONCPATHBHOT
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CUCTEMA U Ha HEMY NOJpP’KAaHUX ayauo ypehaja, Tako Ja MOMEHYTH MapaMeTpU HUCY AaTU
jEIHOM 3ayBeK: y TOKY CBOT paja MporpaM MOXKE 3aMOJIMTH OIEPAaTHMBHU CHUCTEM 1a My Ja
,,HajOMIKe™ TapaMerpe, ako IMapamMeTpu Koje je OH Je(UHUCA0 HUCY Y TIOTIYHOCTH
noapkadu. Ha Taj HauMH MpaBOBPEMEHO MOYKEMO 00aBHjECTUTH KOPHCHHUKA J]a CUCTEM HHjE Y
MOTIYHOCTH MOAPKAaH, T€ Jla PEPOAYKIIMja I CHUMame Hehe OUTH onTHMaTHH.

ApXHTEKTypa NnpojeKra

Ja 6ucMo neduHHCAIM apXUTEKTYypy IMpPOjeKTa, MOTPEOHO je Ja MPOydyuMoO OCOOMHE
pa3BOJHOT OKpyXkema Koje cMo u3abpanu. Hama HajOMTHHMja KOMIIOHEHTa onabpaHor
Pa3BOjHOT OKPY’KeHa, Kao IITO CMO UCTAKIM y TPETXOJHOM IIOTJIaBJbY, jECTE MOIYI 3a paj ca
rpapuukumM o0jexktuma, Graphics View. [oBopuhemo 0 ToMe Kako je OH KOHLIUITUPAH.

I'pamuxa KOHTpOIA KOja ce MOXKE MHTETPUCATH Y TJIABHU IPO30p Iporpama omoryhena
je ximacom QGraphicsView. QGraphicsView Moke OWTH MPOHW3BOJHHE BEIMUYWHE, TMOJIOXKAja U
JIeKOpalfje U CIIy’KU caMo Kao ,,M3J1a3" 03aJUHCKE JIOTUKE Ha eKpaH.

Ancrpakuyja ,,ClieHe, Ka0 BHUPTYEIHOT MPOCTOpa Ha KOM Jiexe rpaguyuku 00jeKTH,
caapxaHa je y kimacu QGraphicsScene. Y KOHTEKCTy XHWjepapxuje rpadguukmx objekara, y
KOjuMa jelaH o0jeKkaT Moxe OWUTH ,,ponuTesh" APYyroM (CaapH Ta WIH je HEeroB TBOpAI),
CIICHa CIIy’)KM Kao POIUTEJb CBUM OO0jeKTHMa KOju Hemajy npyror pomutesba. OHa caapxu
MeToZie 3a JofaBame obOjexta (addltem), ykinamame (removeltem), mperpary (items) u
TpaHc(hopManMjy W3 jeAHOT KOOPIWHATHOT cucTema y apyru (mamupajyhe dynkmmje).
KoopnuHaTHu crcTeM CIieHE Ha3uBa Ce 2100aIHU KOOPOUHATHU CUCTHEM.

Cpaku rTpaduuku oOjekaT Ha CIEHH Mopa MPUMNAJaTH KIacH HACJheIHHUIM KIace
QGraphicsltem. by Hacibelyje knaca QGraphicsObject, koja 10aTHO UMa CBOjCTBA EMHUTOBAMA
u oOpane norahaja, onmrcana u3Hana. KoopauHaTHH cHCTeM jeqHOT 00jeKTa Ha CIIEHM Ha3WBa
CEe HETOBHUM JIOKAIHUM KOOpOunamuum cucmemom. W jenHa u apyra xiaca umajy cibenehe
ancTpakTHe (QyHKIH]jE, KOje je MOTPEeOHO MMIUIEMEHTUPATH Y CBUM H3BEICHHUM Kjacama, jep
Ol BbUX 3aBHCHU M3 U (PYHKLIMOHATHOCT JOTUYHOT 00jeKTa:

A QRectF boundingRect() const; TeHEpHIIIEC TPABOYTaOHY TOBPIIMHY y OKBHPY ClieHe Koja he
o6utu 3ayzera HJOTMYHUM oOjekToM. IIpaBoyraonuk tpeda na y3uma y o03up riobdamHe
KOOPJIMHATE CIICHE.

A void paint(QPainter *painter, ...); BpIIH camo LpTame 00jeKTa, HAa 00jeKTy painter, KOjU
MpencTaBiba ,,IUTaTHO crieHe. Lprame ce onBHja y JOKATHOM KOOPJAHMHATHOM CHCTEMY.
Knaca QPainter caapxu MeToze 3a LpTame €JIEeMEHTapHUX TeOMETPHUjCKUX (urypa
(enmmice, MHOTOyIIa, IMPaBOYraoHWKAa, MY)KH, Tauke M TEKCTa), Ka0 M METoAe 3a
KOHTpOITy 00je IlMXOBUX MBHUIIA U TIO3a/IUHE.

Y CKiIaly € H3JIO)KCHHM YWUILCHUIAMAa W KAa0 HNPOU3BOA BHUIICAHCBHOI pasMarpamba,
cMaTpamo Jia KJbyuyHe KOMIIOHEHTe Oymyher cucrtema Tpeba na 6yny cibenehe:

A MeHnayep cueHe, Kiaca u3BeleHa W3 kiace QGraphicsScene; pykoBahe CIIGHOM KOjy
oOyxBarta M cBUM mnpunanajyhum o6jextuma. OH he BpmuTH Baimpanujy JONATHX
o0jekara, nperpary, oopazoBartbe XML 10KyMeHTa Ha OCHOBY Tekyher crama clieHE U
PETpOIyKOBaTH CTame CIleHE Ha OCHOBY garor XML nmokymenTa. ¥Y3 merory moMmoh
Bpirhe ce aHnMUpame objexara Ha CIICHH.

A Knace 3a rpadguuke o0jexre, koje 00yXBarajy: yrao, Kpyr, €JIHUIICY, TyXkK, TA4Ky, MHOTO-
yrao, TMpaBOYraoHWK, TEKCT W Tpoyrao. buhe m3BenmeHe u3 OasHe kiace ,,rpaduyuku
oOjekar, koja he Outu m3BeneHa u3 kiace QGraphicsObject. Mehykmaca je momara 3aro

26



mro he cBu Hamm o0jexkTn uMaru onapeleHa cBojcTBa U (YHKIMOHATHOCTH KOjU HHCY
oOyxBaheHu moapa3syMujeBaHOM UMIUIEMEHTaljoM Qt-oBor rpaduyKor 06jexTa.

A Pyuune 3a Tpancdopmanujy ogjexara (Impu mporecy poranuje, TpanchopManudje u
TpaHcnanuje) Takohe he Outu rpaduuku o6jextu. Pyuune he Outu mokpetHe u
rpa¢puuky 00jeKTH Ha KOje Ce OHE OJHOCE INpaTtuhe HHXOBO KPETame M pearoBaTh
oaroapajyhom TpanchopMaiyjom.

A Anumanmuje he takohe OuTH MMIUIEMEHTHpaHe Kao rpaduuku odjextn. Hamme, cBaka
anumaija he umatu, mopen came pedepeHile Ha oOjekar KOju ce MHUjema, U Apyre
npatehe aexopanmje, MOYEeB O CIIOMEHYTHUX pyyHIla. AHUManuja 3a Iprame Owuhe
BJIACHUK JOTUYHOT rpaduukor objekTa, a Apyre aHumanuje umahe camo pedepeniyy Ha
Bera y by yiyhuBama HHCTpyKIHja 3a TpaHCPOpPMAIIH]y.

A TnaBHu npo3op 6uhe 1eHTpalTHU SHTUTET aluIMKaluje, Koju he crmajatu cBe HaBeJeHE U
HEHABEJICHE CJIEMEHTE JIM3ajHa: y HErOBOM CPEIUINTy Omhe rpadudku mperies y uujoj
NO3aIMHK paJi MEHalep CIeHe; KJIMK MHUIIEM Ha ajlaTKe 3a LpTame y3pokoBahe na ce
Ha CIIEHYy J0/a aHWMalHja IpTamka OHOr 00jeKTa Ha KOje CE€ OAHOCH JIOTHYHO JYTMCE,
UCTOpUja aHMMalja he MOTPUTH cTame CIEHE U OfipakaBaTd ra rpaduyky; INIaBHU
npo3op he BomuTH padyHa 0 3ByIMMa yOa4eHUM y TeKyhu ITOKYMEHT W 3aXTHjE€BaTH O
MeHalepa CleHe Jja 00aBU UHTEpaKIHM]y ca caJpikajeM JaToTeKe KOjy KOPUCHUK u3adepe
y LIWJbY CHUMama, OTBaparmba Wi PEerpoayKIHje.

A Tlocrojahe nBa momaTHa Mpo30pa ca CONCTBEHOM JIOTHKOM: IPO30p 32 CHUMAamE 3BYyKa,
Koju he KOpHCTUTH MOAYD 3a paj ca YJNa3HUM U M3JIa3HUM ayauo ypehajuma, omucan
paHuje y TomIaBiby ,bubnmuoreka 3a pa3Boj — Qt, Te mpo3op 3a MOHACIIaBaKkE
KOPHCHUYKHUX OIIHWja, KOju he cHMMaTu 3ajgara mojeliaBamba y HHUIM]AIN3alUOHY
JIaTOTEKY, perucrap Wik Tpehu eHTUTET 3aBUCaH O] KOHBEHIIM]€ ONEpPaTUBHOI CUCTEMA.

Ha cmumu 8. moxe ce Bugjeru UML aumjarpam OCHOBHMX Kiaca koje he Outu
kopuuiheHe y mporpamy.

QGraphicsScene
—

—— 1
7
SceneManager QGraphicsObject
- Animations : Animation[]
+ Getinstance() : SceneManager®
+ AddAnimation() : bool
1
-Animations | 0..*
Animation 0.1 GraphicsObject
# Duration : int : # Name : Q5tring TransformationSelector
P " Lt o [ E
# Object : GraphicsObject* = NULL # Color : QColor + TransformationSelector{inout parent : Graph
+ OnContextMenu()
£|5 + showRotationSelectors()
Drawing Transiation + showTransformationSelectors()
# Objec_tString g QString_ i # Vector : QPointF
+ Drawing(type : GraphicsObject::Type) + Translation{Objectld : string)
Transformation
# Objectstring : QString 1B I Palygon Line Triangle
+ Transformation( Objectld : string) # Point : QPointF | [ # Points : QPointF[] || # A : QPointF | [# A : QPointF

# B : QPointF | | # B : QPointF
# C: QPointF

Cauka 8. Cxkpahenn UML nujarpam 0CHOBHUX KOMIIOHEHTH CUCTEMA

NmniiemeHTanmuja

Jla Ou ce pas3Buo onpehenu mpojexar, OUTHO je y CaMOM IOYETKY YBECTH CHUCTEM
KoHTposie peBm3mja. Kao mro Ham BehwHAa TeKCTyamHHX enuTopa HyIW MOTYhHOCT
MOHUIITaBaka MOC/bEIbET Kopaka (4eCTo yHATpar A0 MPBOT M3BPIIECHOT KOpaka W 00paTHO),
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TAaKO HaM CHUCTEM KOHTpOJIE peBH3Hja Hyau MoryhHocT mpahema CBUX M3MjeHa Ha MPOjEKTY,
MOYEeB O] PBE JIMHHUje KOoJa KOjy CMO HAIMCAJIX [0 3aBPILIETKA MPOjeKTa, HE3aBHUCHO O OHIIO
KaKBOT' TEKCTYaJTHOT €UTOpa KOjU CMO KOPUCTHIH. Jomr OWTHHje, ajau Mamke OUTHO 3a Halle
norpebe, CUCTEM KOHTpOJIE peBH3Wja HyIW MOryhHOCT komabopalyje BHILE Yy4YeCHHKA
MpojeKTa.

CucreMu KOHTpOJIE peBU3Hja

Jla 6ucMo 06jacHMIIM HITA je TO CUCTEM KOHTPOJIE peBU3Hja M KaKko (DyHKIIMOHHMIIIE,
Pa3sMOTPUMO jesIaH TpUMjep.

IIpumjep 1. Mwnan u [paran pazsujajy copTBEpCKH mpojekar xuBehu y paznuautum
rpagoBuMa. MimMajy cepBep Ha HHTEPHETY Ha KOM CE HaJla3u KOMIUIETaH U3BOPHU KO M KOM
obojurna nmajy npuctyi. O OUTHUM OfTyKama JIOTOBapajy ce IyTeM ayIno W BHIICO
koH(pepeHnyje. Jlemanajy uM ce cipenehu npodnemu:

o Jlparan ce mpHjaBJbyje Ha cepBep W oOTBapa natoTeky A.cpp. HakoH wu3BpiieHHX
W3MjeHa, MOKyIIaBa J1Ja CHUMH JIJaTOTEKYy M OTKPHBA JIa C€ IbEH caapikaj y MehyBpemeHy
POMHU]jEHHO, jep je MulaH OTBOPHO MCTY JATOTEKy U YHHO W3MjEHE IpHje HEero IITO je
Hparan 3aBpmmo. [IpuMopas je ga oTnwmie cBoje U3MjEeHe, a TOTOM MX IMTOHOBO HaHECE
Ha TIOHOBHO OTBOpEHY NaToTeKy ¢ MuiaHoBUM u3MjeHama. [1o CBpIIETKY MOHOBHOT
HaHOIICHa U3M]jEeHa MPOOJIEM Ce MOXKE TI0JaBUTH y HCTOM OOJHKY.

o MwujaH mperiefa JHCTUHT TUPEKTOpHjyMa A W Ha OCHOBY IIOAaTKa O BPEMEHY
nocJbeIme M3MjeHe yBubha nma je [Iparan Bpmmo Heke Momudukaiyje Ha JaToTeln
A.cpp; XxTHO 06U Ja BUAM KOje ¢y TO MoAM(UKaIMje, ald MMa Ha pacrojaramby camo
KOMIUIETaH cajpixaj naroreke. OH no3uBa Jl[paraHa HEKMM OJ] KOMYHHKAIIMOHUX KaHaja,
anu [[paran a) HUje HOCTyMmaH 0) MOXKE J1a Ce CjeTH caMo OIIITE UJIeje CBOJUX U3MjeHa.

o Mmuan je 6MO jako BpHjeJaH U TOKOM HOhM M3BPIINO OTPOMHY KOJIMYMHY W3MjeHa Ha
pazIUYUTUM JatoTekama Ha cepBepy. CyTpagaH cxBaTa Ja je HampaBUO KPYIHY TPEIIKY
y KOHIICTIIH]H, 1a M3MjE€HE HUCY BaJWIHE, T€ JIa je MOTPeOHO BPATUTH CaApIKaj JaTOTEKa
Ha cTapo crame. [lokymasa 1a Bparu nmojgarke u3 Oekamna, anu o6ekar je hopMupas mnpuje
BHUIIIE JJaHa M TpOjeKar ce Bpaha HEKOJIMKO JaHa yHATpar.

Jla Ou ce pujenIniar OBaKBU M CIIMYHH MPOOJIEMH Ha KOje ce HauIa3u TOKOM pajia Ha
KOJIaOOPATUBHOM IIPOjEKTY, OCMUIIIJBEH j& KOHIICTIT PEBU3HU]€ U PEIIO3UTOPHjyMa.

PeBu3uja npeacraBiba CKyINl U3MjeHa Ha jeJHO] WJIM BUILE JAaTOTEKa, KOje je HampaBUO
jelaH ayTop y IMJbY MOCTH3ama ofapeheHor 3amarka. AyTop CBe BpHjeMe paJu Ha Konujama
JlaTOTeKa, a 10 3aBPLICHOM I[OCIYy y3 IOMONh CHeuujaau30BaHOr coTBepa IIajbe Ha
PEMO3UTOPH]YM CaMO U3MjeHe KOj€ j€ HalpaBHO Ha KoTHjama.

Peno3utopujym je y CBOjOj CYIMITHHH caM TpOjeKaT Ha KOM CE€ paad M Kao TaKaB
NpeACTaB/ba LEHTPATHO MjecTo Kosabopauuje. YUYecHHIM IpOjeKTa OBJje Iajby CBOje
peBusmje. Camo 1Mo cedu je jacHO Ja CBe peBH3Hje 3ajeqHO (HOpPMHpPaAjy MOCIbEIAHE CTAhE
MPOjeKTa y IjeNINHHU.

BaxxHo je HarmacuTH Ja y4eCHUIM MPOjeKTa He I1ajby KOMIUIETHE TaTOTEKE KOje Cy
W3MHjEHUIIN, HETO CaMo U3MjeHe Ha TUM JIaTOTeKaMa, OHOCHO pasiuke u3Mehy crapor u
HOBOT CTama. Te pa3iuke ce n3paxanajy Ha HAYMH KOjH je CBOjCTBEH oAroBapajyhem cucremy
KOHTpOJIE PEBU3H]a, KOjU MOCTOj€ Y Pa3THUUTHM (hopMaTumMa 1 KOMEPIIUjaTHUM HITH
ciobonauM naketuma. Heku o HajmosHarujux cy: CVS (concurrent versions system), SVN
(subversion), git (the stupid content tracker).
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[Tomohy cuctema koHTpoOJIE peBru3uja u3Mely ocranor moryhe je:

A JloOWTH mperie] yYHBeHUX W3MjeHa Ha jeIHOj WJIM BHIIE JAaTOTEKa, CKyIa C Mmojaruma
0 ayTopy M3Mj€Ha, aTyMy M BpeMEHY, KOMEHTapy KOjH je YHHO CKyIa ¢ U3MjE€HOM H CII.

A TIOHUIITHTH TOjeAMHAYHY HM3MjeHY WM CKYIl M3MjeHa, Ja OM ce JIOTHMYHE JaTOTEKe
BpaTHJIC Ha HEKO MPETXOAHO CTambe.

A Perynucarn cuTyandjy Kaaa ce ,.cydape” W3MjeHe JBa WM BHIIC KOPHCHHKA
(xonpmukTH). To ce nmemaBa Kaga aBa WM BHINE KOPUCHUKA MPEY3MY KOIMHUJy HUCTE
JaTOTEKe W HampaBe M3MjeHE Koje Cy y cykoOy jemHa c¢ apyrom. CucreMm MoOXe cam
peryimcaTi cuTyalje Kajga YYeCHULM Ha MCTOj JAaTOTEIH IMpaBe M3MjEHE KOje HHUCY Y
CyKoOy, aJii Kajia jecy, yUeCHHKY KOju Haule Ha mpoOieM Hyau ce na uzabepe Kojy oo
U3MjeHa J]a IPUXBATU WU J1a UX PYyYHO CIIOJU Y JIOTUYHY IIjeITHHY.

A JloOuTH Tpemies; ayTOpCTBa CBAKOT IOjeIMHAYHOT pefa TeKCTa y oapeheHoj IaToTeru
(enr. blame). Kon oBe ommuuje je mpoOiieMaTHyHO IITO CE 3alpaBO Mjepu MOCIbEAHHA
M3MjeHa, T€ j& JOBOJHHO JIa HEKO M3MH]CHH jE€IHO CIIOBO Y JIaTOM peay, Aa OM CUCTEM Taj
pel Ipeno3Hao Kao HbEroBo ayTOPCTBO.

3a paj jemHOr ayTopa Ha MPOjEKTy, Ha JIMYHOM padyHapy, HapOUMTO j€ MOITyIapaH
CI00OIHM W jeAHOCTaBHU aJlaT 3a KOHTposy peBu3uja, git. OH Hyaum BehuHy QyHKIHO-
HAJHOCTH KOj€ HyJle U OCTaJIi CUCTEMH 3a KOHTPOJY pPEBU3Hja, a IEroBa ynorpeda Kpajme je
jennocraBHa. [TocToju Bep3uja 3a paa U3 KOMaHIHE JIMHH]E, KA0 U TPAPUIKO OKPYIKEHHE.

dopMupame NpPojeKTa 3a pTame — Ju3ajHep

[IpBu 3amarak y Qopmupamy mpojekra (Iu3ajHepa W Tperiiefada ImojjeaHako) Owmhe
dbopmupame pernosutopujyma. Ilpukazahemo koMaHae mnoMOhy KOjUX CMO HampaBUIA
PEMO3UTOPHjYM 3a TU3ajHEep:

$ mkdir Master

$ cd Master

$ mkdir Designer

$ cd Designer

$ git init

Initialized empty Git repository in /home/darko/Master/Designer/.git/

O06patuMo Maxwy Ja CKPUBEHU JAUPEKTOPHjYM .git PEACTaB/ba MjeCTO TJje ce UyBajy
CBE M3MjeHEe (PEnO3UTOPHjyM), TOK he cBe maToTeke Koje opje OyleMo MUcalu U A0AaBalu y
PENO3UTOPHjYyM TIPEACTAaB/hATH CaMO KOMHje Ha KojuMma ce pamu. OBO je 3aHUMIBHBO jep
BehnHa Apyrux cucreMa 3a KOHTPOJIy peBU3Hja MPETIOCTaBba Ja he perno3utopujym OuTH Ha
yAaJbeHOM cepBepy KojeM he cBM yuecHHIM MpojeKTa MPUCTYIaTh MpeKo Mpeke, yyBajyhu Ha
JIOKaJTHOM padyHapy caMo KoIldje Koje 1o0aBe ca cepBepa.

Ceaky a3y mpojexra WU 3aBplieH 3acebaH 3amatak Ouhe MOTPEeOHO OTIPEMUTH Y
peno3uTopujyM, Kako 0u Oymyhe u3MjeHe mpumaiage HOBUM pEeBU3HjaMa KOje MOKEMO pa3iiu-
koBatu U ynopehusaru. To ce moctuxe cibenehom Hapenoom:

$ git commit

Jla 6ucmo oTmouesnu mpojekar nucan nmomohy omomuoreke Qt, HajOOJbE j& 1a KOPUCTHUMO
weHy KomnoHeHTy Qt Creator (cnuka 9).
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Cauxka 9. Qt Creator; mpuka3aH je JHjaJior 3a CTBapame HOBOT mpojekTa. Ha ciumm ce Buau
Ja cMo oabpaiy aruiMKalujy ca rpaduukuM KOPUCHUYKUM UHTepdejcoMm.

Ogaj anar Ham omoryhasa ja omabepemMo TUTI TIpojekTa (y HallleM CITy4ajy, arTuKaImja
ca rpaduukum kopucHnukuM uHTEpPejcom — eHr. GUI Application), a on he Ham HampaBuUTH
HETrOB KOCTYp ca ocHOBHOM (pyHkrmoHanHourhy. Koctyp obyxBara cipenehe:

1. main.cpp; oBJje ce 4yBa IIaBHA (PyHKIIHM]a, O KOj€ MMOUNbE U3BPIICHE MpOorpama.

2. MainWindow.ui; pa3aH rpaduyku mpo3op y Koju MOXEMO J10JJaTH HOBE KOMIIOHEHTE.

3. MainWindow.cpp nu MainWindow.h; kimaca MainWindow, koja he npyxutu ¢yHKIHO-
HAJIHOCT TpauuKoOM IpO30py U3 CTaBKe 2.

4. ImeProjekta.pro; mpojekTHa naroTeka, ¢opMHpaHa ayTOMAaTCKHUM TIO3UBOM KOMAaHJIE
gmake Kao IITO je onmucaHo y Kopaky 1. mornasika ,,bubnuoreka 3a pazsoj — Qt*.

Qt Creator Takohe mma yrpalhjeHy ToOApIIKy 3a git — MO CBPIICTKY KpeHupama HOBOT
MpOjeKTa, CHCTeM he Hac MUTaTH Ja JIM JKeJTUMO Jla JIOJaMO JAaTOTeKEe y PEMO3UTOPHjYM.
[Tomro oaroBopuMoO ca ,,a“, CBE HOBE JaTOTEKe MOOpojaHe y Taukama u3Haj Ouhe momare y
cucTeM KoHTpoJie peBusnja. Jlasbe he OMTH HEONXOHO caMO KOPUCTUTH CTaBKE U3 JETHOT Off
Menuja Qt Creator-a 1a Ou ce pyKoBajo Pemo3UTOPH]yMOM.

[IpBu KOpak y Kpenpamy nporpama ca rpapuuKuM KOpUCHHYKUM HHTEpdejcoM Tpebdaio
Ou ma Oyne Kpewpame caMor KOpucHHYKOT mHTep(dejca. OBakaB NMOYETHH IMONIoXkKaj nahe Ham
MoryhHOCT Aa TecTupamo npBe (YHKIIMOHATHOCTH KOj€ MMIUIEMEHTHpPAMO M MPAaBOBPEMEHO
MMaMO EBHJICHIM]Y KakO pPa3Iu4uTe (YHKIMOHATHOCTH WHTEparyjy jeaHa c napyrom. Ha
ciuim 10. MOXke ce BUIjeTH MPHUITPEMIBEH HHTEpdEjC y CKIIaay ca KOHIEIIIH]OM U3 MOTIaBba
»PaJIHU TIPOCTOP*‘.
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File View Insert Help Type Here

Cauka 10. I'papuuku kopucHUYKH HHTep(ejc Ha kojeM hemo Ga3upaTu mpojexar.

Ha caumu 10. Moke ce MPUMHUJETHTH J1a CMO MHCAIX TEKCT Ha CHIVIECKOM jE3WKy, a
NpeBOIM Ha Jpyre jesuke (ykipyuyjyhu y mpBoM pemy cprcku) Ouhe nomaTH HaKHAIHO,
nokanu3anujoM. Om OBOT TpeHYyTKa, ma 10 (uHAIM3alMje Mpojekra, Omhe mHcaH camo
oaroapajyhu m3BopHu kOx koju he ,,okuBjeTH rpaduyku KOPUCHUYKH UHTEp(dEjc M3HAIL.
[Ipuctynuhe ce mnmMcamy KOHKPETHHX Kjaca Koje cMo JeduHHCcanu Yy TOIVIaBJbY
»APXHUTEKTypa“, TO4YeB O] CIIEHCKOI MEHalepa, MpeKo Kiaca 3a aHuMaluje U rpaduuke
o0jexTe, 10 Kj1aca Koje uX CIajajy u IOMaxKy UM y pay.

VYKynmHa BelIWYWHA HW3BOPHOT KoAa Mpojekra je 588 kmmobajra, om dera oko 350
kunobajra 3a nu3ajuep U oko 240 kunobajra 3a mperienay, Npyu 4emy je pelaTHBHO BETUKU
JTNO KoJia 3ajeTHIYKH 332 00a mporpama. MjepeHo y ctpanuiiama A4 opmara, 0BO H3HOCH OKO
355 ctpanuna tekcrta. M3 Tor pasznora oBaj paa He Moxke OUTH Mjecto Taje he OuTH mpukazaH
IjeJIOKyNaH W3BOpHM KOA. buhe mpukazaHum camo KJbYYHH [HjENIOBH, y LUJBY KpaTKOT
npervieqa nojeAMHaYHuX Kopaka pa3Boja. M3 Tor pasiora niaBHUHY NPHKa3aHOT Koja YMHKhe
nepuHALMje Kaca, a MMIUIEMEHTaNWja MOjeIUHaYHuX (yHKIMja Ouhe mpukazaHa camo y
OHOj] MjepH Koja je HeomxoiHa. M3 uctux pasnora O6uhe usysere (yHKIMje KOje Cy yBeIeHE
camo y nmiby ckpahema koma, w3Bohema TpHBHjaTHHX oreparuja utia. M3Bopam kOI y
1[JeJIMHH JOCTYIAH je Y IPUjIory.

N3BopHM KOa anuiMKanuje

I'naBHu mpo3op

[Ipuka3 m3BopHOr Koma ormoyehemo ox kiace Koja naje (hYHKIMOHAITHOCT IJIaBHOM
npo3opy — MainWindow. Hawume, y oBoj kiacu neduHucaHe cy mMetone koje he Outu mpse
M03BaHe KaJla KOPUCHUK MOXKENH J1a 00aBu Omlo Kojy omnepauujy. 36or Tora he unraoiy oBor
pana OMTH MPUPOIHO /1a OJIATIIE MPATH JIOTUKY MHCTPYKIIMja KOje Cy HEOIXOIHE 32 U3BPIICHE
TUX Omepallyja.

Hedpununyja xnace MainWindow Moxe ce BUIjeTH y ITpUKazy 2.

class MainWindow : public QMainWindow

{
public:
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MainWindow(QWidget *parent = 0);

~MainWindow();

QVector<SoundStruct> getSoundsL.ist();
private:

Ui::MainWindow *ui;

PaletteManager *paletteManager;

GraphicsObject::Type drawnObjectType;

void newObject(GraphicsObject::Type type, QToolButton *button);

QString m_filename;

QVector<SoundStruct> m_sounds;

QMutex m_soundLoaderMutex;
public slots:

void save();

void saveAs();

void open();

void newDoc();

void showAbout();

void showOptions();

void showRecording();

void previewAnimation();

void statusText(const QString &text);
protected slots:

void newPoint();

void newLine();

void newAngle();

void animationComplete(Animation*);

void animationCanceled(Animation*);

void errorLoadingSoundsDuringOpen(QString);

IIpuxa3 2. 3BopHU KO KI1ace Koja pyKyje TIIaBHUM ITPO30POM

Metone kmace MainWindow MOTy ce MOIWjEIUTH y JBHje IMIaBHE T'PyIe: METONE KOje
CITy’Ke 3a JI0/laBame HOBOT 00jeKTa Ha ciieHy (newText, newCircle UT/I.) M MeTOJIE Koje Tokpehy
Jpyre KOMIIOHEHTE TpaUuKOr KOPUCHUYKOT MHTepdejca, MOMyT AWjanora 3a CHUMAame U
OTBapame€ JaToTeke, A1jarora 3a CHUMame 3ByKa U JUjanora 3a nojemasama. [lopen wux, Ty
cy jour nBuje Metoze — animationComplete u animationCanceled — xoje pearyjy Ha curxaie
KOje Tomasbe rpaduyka ClieHa y MIJbY aKypHpama rpaduIKux KOHTPOJIA.

MerToze koje ciyke 3a J0JjaBalkbe HOBOT 00jeKTa Ha CIIEHY, TMOIITO CIIUjE/Ie UCTY JIOTUKY
ca pa3IYMTUM TUIOBHMMA oOjekaTa, cBe Mo3uBajy mertony newObject. OBa MeTona Kpeupa
aHMMaIM]y LpTama 3a ofroBapajyhu tum rpaduykor objexra (HIp. 3a HpTame enurnce Ouhe
anorupan HoBU AnimationDrawing(GraphicsObject::EllipseType)), a 3atum ra npezaaje MmeHa-
yepy cueHe. OmmcaHd TOCTYIaK, Tj. UMIUIeMeHTanuja Merogae MainWindow::newObject,
MOJKE C€ BUJIJ€TU y MpUKazy 3.

void MainWindow::newObject(GraphicsObject::Type type, QToolButton *button)

{
try
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if (drawnObjectType == type)
{
button->setChecked(true);
return;
}
Animation *newAnimation = new AnimationDrawing(type);
if (SceneManager::getlnstance()->addAnimation(newAnimation))

{
button->setChecked(true);

drawnObjectType = type;
}

else

{
button->setChecked(false);

delete newAnimation;

}

catch (const QString &msg)

QMessageBox::critical(this, tr("Error™), msg);
QApplication::exit(1);

IIpuka3 3. Merona newObject ki1ace IIaBHOT MPO30pa

Hauun y0anmBama 1 KOHTpOJIE HOBOT 00jeKTa y OKBHPY MeEHayepa cueHe ouhe onucan
HWKE, Y TIOTNIaBJby ,,MeHanep cuene®. [Ipuje Tora mornemaajMo Kparak Onmvic METoja TIIaBHOT
po3opa Koje CIyXe 3a IOKpeTame JpPYrHux KOMIIOHEHaTa TIpadUuKor KOPUCHHUYKOT

unrepdejca:

A save, saveAs, open, newDoc; CBE CIIyKe€ 3a MOKpeTame yrpaleHor aujajnora 3a opadup
JIaTOTEKe Y OKBHPY JaroTedHor cucrema. bubmmorexa Qt camgpxu kiacy QFileDialog,
KOja J0XBaTa TMOJpa3yMHUjeBaHH CHCTEMCKH IHjalior 3a onadup mJaroreke, Te he
KOPUCHUK Hamhu Ha cebu mo3Hat uHTepdejC.

A showAbout, showOptions, showRecording; mpuKkaslyjy HAujaJore Koju Cy KpEeHpaHU Y

OKBHpY OBOT TIPOjEeKTa, PEIOM: AWjaJ]Or 3a MPHKa3 OCHOBHHX IIO/IaTaka O MPOTpamy,

JMjaJior 3a MOJelIaBamka MporpaMa 1 JUjasior 3a CHUMamwe 3ByKa. JIoruka rnojeuHaqYHux

Jjasiora UMIUIEMEHTHPAHa je y OKBUPY OAToBapajyhmx kiaca, a oaBzie ce caMo Iajbe

UHCTPYKIIMja /1a C€ OHU MIPUKAXKY.

previewAnimation; CHUMa TPEHYTHY CLIEHY Y NPUBPEMEHY AATOTEKy U Hokpehe crospa-

kY AIUTMKALK]y — Mperiesiad — Aa PernpoayKyje A0caallbe aHuMaluje.

A statusText; mpukasyje MOMONHHM TEKCT KOPUCHHUKY Yy CTarycHoj Tpamu. OBa Tpaka ce
KOPHCTH 32 MHCTPYKIMje KOPUCHHUKY y TOKY LpTama (HIp. ,,KIMKHUTE jOILI jeHOM Ja
oucte neduHUCATN IIEHTAp eurce’).

A

Menauyep cuene

MeHauep CIICHC 3alpaBO IMpEACTaBba CaMy CHCHY MW HBCHOI KOHTPOJICpa Yy HCTOM.
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Bynyhn na mma Tako BHCOKY (YHKIHjY, IpyTrd O0jeKTH (Ha TPBOM MjecCTy aHUMalHje |
rpaduuku 00jeKTH, Ay U IIIaBHHU MPO30p) YeCTO UMajy MOTpely Ja 3aTpaxe HEeKy Of] FheTOBHX
¢dysakuonanHoctr. C 003upoM Ja je y OKBHPY alUTHKAIHje MPUCYTHA caMo jeHa rpadudka
ciieHa, oBo je moryhe pujemuTi kopuctehu nu3ajH ,,cMHIITOH™ (eHT. singleton). To 3Haum
cpenehe:

A Moske mocTojaTy caMo jeJiHa HHCTaHIIA Kjlace y OKBUPY JeTHOT TOKpeTama mporpama

A Knaca canpku jaBHy cTaTHukKy Merony getlnstance, koja kpeupa (ako Beh Huje
Kpeupaia) u Bpaha jeIMHy WHCTaHITy Te Kjace

A Jenuna mHCTaHIA Kiace 1e()UHUCAHA je KAa0 CTAaTHYKU WIaH KJlace

A KoHCTpYyKTOp KJTace je JeKIapucaH y MPUBATHO] CEKITUjU

Ha oBaj HaunH 10BOJHHO je 1a je y oapeheHoMm aujeny Koaa mo3Harta AeduHuIja Kiace
SceneManager u mMohu he ce mpucTynuTu TOj HEHO)j jeIMHO] MHCTAHLM KOja MpPEACTaBIba
rpaduiKy CIieHy Ha ekpaHy. MeHanep ciieHe Hyau cibeache QpyHKIMOHaTHOCTH:

A JlomaBame HOBHMX aHMMalldja (LjpTambe HOBOT 00jeKTa Wi TpaHchopMalrja Haj MOCTO-
jehum oOjekTom) W ykiamame nocrojehux. Merome: addAnimation, removeAnimation,
pop u clear.

A PykoBame gorahajuma ca ymasHux ypehaja (KOHKPETHO: MHII M TacTaTypa) U HHUXOBa
IucTpuOyLija TPEHYTHO aKTUBHUM OOjeKTHUMa (aHMMalujaMa U rpaguukuM objekTuma
Ha creHr). Merome: mouseMoveEvent, mousePressEvent, mouseDoubleClickEvent,
keyPressEvent u keyReleaseEvent. Mel)y oBumM MeTomama je u contextMenuEvent, koja
pearyje kKaga KOPUCHHMK 3aXTHjeBa KOHTEKCTyaJlHU MeHH. M3aBojeHa je 3aceOHO of
METOJ/Ie 3a pyKoBame jaorahajuma MuIna, jep Moke OUTH H3a3BaHa W Kopuuihemem
CIEI1jaIM30BaHOT TacTepa Ha TacTaTypH.

A Kpeupamwe XML nokymMeHTa Ha OCHOBY TPEHYTHOI CTama CLEHE M PEnpopyKIHja
CTapor crama cueHe Ha ocHoBy XML nokymenta — merone toXML u recoverFromXML.
OBe n1BHje METONE Y OCHOBH Cy (DYHKIIMjCKUX IMO3MBa openDoc, save U saveAs y KIIacH
1aBHOT Tpo3opa. OHe najke MO3MBajy HMCTOMMEHE METOJe Kiaca W3BEICHUX U3
Animation, a OHe M031Bajy TaKBE UCTE€ METOJIE KJ1aca U3BeIeHuX U3 GraphicsObject

A Mertopa koja mpoHayia3u odjekar ,,0u3y  qaror 00jeKTa, a Koja ce KOPUCTH MPH PTabY.

Jedurnnmja xnace SceneManager MOXKe Ce€ BUIJETH y TIpHUKazy 4.

class SceneManager: public QGraphicsScene
{
public:
static SceneManager *getInstance();
virtual ~SceneManager();
bool pop(Animation *);
bool addAnimation(Animation *animation);
QPointF findSnapped(const QPointF &point, Animation *requester);
void toXML(QDomElement &animations, QDomDocument &doc) const;
bool recoverFromXML(const QDomElement &animations, QStringList &errors);
void clear();
enum RemoveResult { Success, Dependencies, NoSuchAnim };
RemoveResult removeAnimation(Animation *animation, bool force = false, int *inDepCount);

protected:
QVector<Animation*> m_animations;
virtual void keyPressEvent(QKeyEvent * );
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virtual void keyReleaseEvent(QKeyEvent *keyEvent);

virtual void mouseMoveEvent(QGraphicsSceneMouseEvent *mouseEvent);
virtual void mousePressEvent(QGraphicsSceneMouseEvent *mouseEvent);
virtual void mouseDoubleClickEvent(QGraphicsSceneMouseEvent *mouseEvent);
virtual void contextMenuEvent(QGraphicsSceneContextMenuEvent *event);

private:
SceneManager(QObject *parent = NULL);
static SceneManager *instance;
Animation *current;

public slots:
void animationComplete();
void animationCanceled();

signals:
void animationCreated(Animation *currentAnimation);
void animationCanceled(Animation *currentAnimation);
void animationComplete(Animation *newAnimation);
void mouseMoved(MousePosition);

IIpuka3s 4. Jlepunnnuja xnace SceneManager

Hajpaxxamnja QyHkImja y oBoj kimacu je cBakako addAnimation. Ona he omoOputh
Jo/laBamke¢ HOBE aHMMAIlje ako HeKa aHMMalrja Huje Beh y mporecy crBapama, IPHIIPEMUTH
CIICHY 3a I[pTarme HOBOT 00jeKTa M MPHUIPEMHUTH aHUMAIH]y 32 MHTEPAKIH]Yy Ca KOPUCHUKOM.
Takohe he oOaBujecTUTH CBe 3aMHTEpPECOBAaHE CTpaHE Ja je KpewpaHa HOBA aHMMAIIW]a.
W3BopHM K011 OBE METO/IE MOXKE CE€ BHIJETH Y MPHKA3y 5.

bool SceneManager::addAnimation(Animation *newAnimation)

{
if (current == NULL)
{
current = newAnimation;
m_animations.push_back(current); // noxparyjemo je y ceojy xoaexuujy
addltem(current); // memoda usz QGraphicsScene
connect(current, SIGNAL(complete()), this, SLOT(animationComplete()));
connect(current, SIGNAL (canceled()), this, SLOT(animationCanceled()));
current->initializeForlInteraction(); // npunpema 3a uHmepaxyujy ¢ KOPUCHUKOM
emit animationCreated(current); // obasjewumerbe 3auHmepeco8aHuM CmMpaHama
return true;
}
return false;
}

IIpuxa3 5. Metozaa 3a nonaBame aHUMaIlMj€ y OKBUPY MEHaliepa CleHe
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Metona initializeForInteraction yBesieHa je jep aHMMaIlMje HE MOpPajy OAMax IO CBOM
CTBapamy TNOCTaTH WHTEPAKTUBHE, NMPUMjEp je PEnpoayKIMja aHuUMainuja Ha ocHoBy XML
JOKyMEHTa. Y clydajy aHuMaIlfje 3a IpTame HOBOT 00jeKTa, OBa METOJIa HHjE OJf HAPOUHTOT
3Hauaja, alld y Ciyd4ajy APYTHMX THIIOBAa aHHMMAaIlWje, HeHa IPBEHCTBCHA yJora je Ja ce
dbopmupajy pydurie 3a TpanchopMalrjy Koje KOpUCHUK MOXKE TIOM]jepaTy.

Metone koje pykKyjy norahajuma ca ynma3sHHX ypehaja yrIaBHOM caMO II03HBajy
Mo/ipa3yMHjeBaHy UMIUIEMEHTaI]y Oubmmoreke. MehyTtum, y ciydajy aa je Heka aHUMaIyja
TPEHYTHO Yy mpouecy (GopMupama, OHa Ipey3uma oOpamy oBux norahaja. Ilpumjep moxe
OWTH METO/a 3a pyKoBame JorahajemM KiIuKa Ha JyrMe MUIla, y IpuKasy b.

void SceneManager::mousePressEvent(QGraphicsSceneMouseEvent *mouseEvent)

{
if (mouseEvent->button() '= Qt::LeftButton)

QGraphicsScene::mousePressEvent(mouseEvent); // nodpasymujesana umnai.
else if (current == NULL)

QGraphicsScene::mousePressEvent(mouseEvent); // nodpasymujesara umna.
else if (lcurrent->mousePressEvent(translateMouseEvent(mouseEvent), keyModifiers))

QGraphicsScene::mousePressEvent(mouseEvent); // nodpasymujesana umnai.
else

mouseEvent->accept();

IIpuka3 6. PykoBame norahajem kimka Ha Iyrme
MHUIIA y OKBUPY MEHAlepa CIieHe

Mertona 3a CHUMame TPEHYTHOT cajipkaja CIIeHE BpJo je jeaHocTaBHa. OHa mpuxBaTa
rnapaMerap kKoju mnpeactaBjba XML HOKYMEHT W TIOKyIIaBa ra TOMYHHTH pPEJICBAaHTHUM
caapkajeM. OBaj 3a7jaTak OHa NpenyITa 00jeKTUMa KOjH MPeCTaB/bajy aHUMAIH]je, TaKo ILITO
y TMETJbH 3aMOJIH JeIHOT I10 jeTHOT Aa Najy ¢Boj ormmuc y XML dopmu.

MeTtoza 3a penpoayKiujy CTapor cTama ClieHe Ha 0OCHOBy XML nokyMeHTa HemTo je
cnoxennja. OHa Mopa cama ucnurard cBakd XML 4BOp Koju mpenacraBiba aHHMAIH)y,
MPETIO3HATH HEroB THUII, KPEUpaTH aHUMAIKjy TOT THIIA, a 3aTUM TOj aHMMAIUjH TPEIyCTUTH
IaJbul paj Kao y ciydajy cHUMama. /lomaTHo, oBa MeToma CBaKy aHMMalHWjy IOBe3yje ca
MEHalepoM CIleHe Tmpeko porahaja complete u canceled, Te W cama o0OaBjemiraBa
3aMHTEpEecOBaHEe CTpaHE Jla je Jo/ara HOBa aHMMallMja Ha CIEHY. 3aMHTEpecOBaHa CTpaHa
O6uhe Ha MpBOM MjecTy Kjaca 3a IJIaBHU NPO30p, Koja he nmokesbeTu 1a axypupa npo3op Koju
MpHKa3yje UCTOPHUjy aHuMalja. Meroaa recoverFromXML MOXe ce BUJJeTH Y TIpHUKa3y 7.

bool SceneManager::recoverFromXML (const QDomElement &animations, QStringList& errors)

{

if (@animations.isElement())
{
QDomElement animation = animations.firstChildElement(“animation");
while (Yfanimation.isNull())
{
QString type = animation.attribute("type", "NO_VALUE");
if (type 1= "NO_VALUE")
{
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Animation *a = NULL;
if (type.compare("drawing", Qt::Caselnsensitive) == 0)
a = new AnimationDrawing;
else if (type.compare("transformation”, Qt::Caselnsensitive) == 0)
a = new AnimationTransformation;
else if (type.compare(*rotation"”, Qt::Caselnsensitive) == 0)
a = new AnimationRotation;
else if (type.compare("translation", Qt::Caselnsensitive) == 0)
a = new AnimationTranslation;

if (a)
{
if (a->recoverFromXML (animation, errors))
return false;
else
{
m_animations.push_back(a);
addltem(a);
connect(a, SIGNAL(complete()), this, SLOT(animationComplete()));
connect(a, SIGNAL (canceled()), this, SLOT(animationCanceled()));
emit animationComplete(a);

}
}
}
animation = animation.nextSiblingElement(*animation");
}
update();
return true;

IIpuxa3 7. Metoga MeHaiiepa clieHe Koja CIIykKH 3a
PETNPONYKIIN]y CTama CliegHe Ha 0cHOBY XML nmokymeHTa

AHuManmje

IlenTpasiau 1mojam y aruimkanuju je oojexar anumanuje. OH ce KOPUCTH 3a CBE OCHOBHE
aKIuje y mporpaMmy — IpTame, POTHpame, TPaHCIalWjy W TpaHchopmaiujy rpadudkux
o0jexara. Kao mro cmo panuje npukaszanu y UML nujarpamy, objekar anumarnuje umahe
pedepeniry Ha rpaduuku objekar Ha koju ce omHocH. [Ipukazahemo n3BopHu KO 6a3He Kitace
Animation y npuxkaszy 8.

class Animation: public QGraphicsObject

{

public:
Animation(int duration = 0, GraphicsObject *target = NULL);
virtual ~Animation();
virtual bool initializeForInteraction() {return false;}

virtual bool mouseMoveEvent(...) = 0;
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virtual bool mousePressEvent(...) = 0;

virtual bool mouseDoubleClickEvent(...) { return false; }
virtual void keyPressEvent(...) {}

virtual void keyReleaseEvent(...) {}

virtual void contextMenuEvent() {}

virtual QWidget* getPaletteFrame() = O;

virtual void deletePaletteFrame() = O;

virtual Historyltem *getHistoryWidget();

virtual QPainterPath shape() const {return QPainterPath();}

virtual bool snap(const QPointF &point, QPointF *snapPoint, greal *distance) const;

virtual QDomElement toXML(QDomDocument& root) const = O;
virtual bool recoverFromXML(QDomElement& animation, QStringList& errors) = 0;

virtual void setPercent(qreal percent) = 0;
virtual greal getPercent() const = O;

virtual void revert() = O;

virtual void reapply(qgreal percent = 100) = O;

signals:
void complete();
void canceled();
void statusText(QString);

protected slots:
void animationCanceled();

protected:
int m_duration;
int m_pause;
GraphicsObject *m__target;
QDialog *m_ frame;
greal m_percent;

k

Ipuka3s 8. Jlepunnnmja knace Animation, 6a3He 3a CBe BPCTE aHUMAIHja

HckopuctuheMo oBaj TpeHyTaK Aa CKPEHEMO MaXKikhy Ha crelupUIHe HHCTPYKIIH]jE KOje
noapxasa Qt, a koje cy Owie kopumheHe M y paHuje HaBegeHMM Kiacama. OOjekar
aHuManuje Ouhe y cTamy emMuToBaTH HMH(OpPMAIM]y Ja j€é KOPUCHHK CAOMNINTHO Ja je Y
MOTIYHOCTH Je(pUHUCA0 aHUMANMjy (CUTHaa complete) uinu na jy je orkazao (canceled). Y
IUbY TPUKa3MBama CaBjeTa 3a MpTamke, aHUMallfja MOKEe €MHTOBAaTH W MPOM3BOJBAH TEKCT
(statusText) xoju he OuTH MpUMaH y IIAaBHOM IPO30pYy M MPHKa3WBaH y cTaTycHO] Tpauu. C
Jpyre CTpaHe, MOCTOJU M jelaH CIIOT — animationCanceled — KOju CIyXKH 3a pearoBame Ha
noralaj kaga KOPUCHHUK NMPUTUCHE TyTME ,,0[lyCTaHH .

[lopen HaBeneHWX CHUTHAJIa M CIOTOBA, Y OBOj KJIACH MOXXEMO TPUMH]ETUTH UYETHPHU
rpyne MeToja:

A Mertoae nacnujehene u3 kiace QGraphicsObject, koje neuHHUITY MOHAIIAKkE Kiace y
CIIy4ajy HWHTEpAaKIMje KOPHCHHKA C alUIMKaIujoM (METOoIe Koje TOKpHBAjy akIiuje
MHIIEM U TaCTaTypOM)

A Mertone koje reHepuIlny Tpaduuke KOHTPOJIE KOje CIIyKe 3a MPEeIHu3HO IeduHUCcame
napaMmerapa 00jeKTa W MpUKa3 aHMMAaIFje Kao ajTeMa y OKBUPY UCTOpHje€ aHUMAIlHja
(getPaletteFrame u getHistoryWidget)

A Mertoze Koje ce 0JJHOCE Ha CKIJIAJUINTEeHE JOKyMEHTa, OJJHOCHO METO/Ia KOja Ha OCHOBY
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napamerapa objekra reHepuiie XML koju UX omucyje U METoJla Koja Ha OCHOBY JIaToOT
XML noxyMeHTa peKOHCTPYHILIE cacTaB 00jeKTa

A Mertoze koje ciIyXke 3a MOCTaBJbamkhe aHUMaIje y onpeheHu ctaamjym, OqHOCHO METOIE
KOj€ CITy’Ke 3a MOHHIITaBame e(heKTa aHMMAIMje U METOJIE 3 TIOCTaBJbakhe aHUMAIIH]C Y
ofpel)eHu cTaujyM Ha OCHOBY JaTOT IIPOIICHTA

MeTtoza koja je 3aay’keHa 3a YCIOCTaB/balkbe peKuMa HHTEpaKinje n3Mel)y KopucHUKa 1
ClieHe jecTe initializeForinteraction. CromMumalu cMO je paHHje, Y TMOIIaBiby ,,MeHauep
crieHe", a opje hemo morenary jenan meH npuMjep. M3adbpahemo kiacy AnimationRotation u
MpUKa3aTd U3BOPHU KO MMIJIEeMEHTAIMje METOIE initializeForInteraction, y mpukasy 9.

bool AnimationRotation::initializeForInteraction()
{
m_ target = GraphicsObject::getObjectByName(m_targetName);
if (m_target I= NULL)
{
if (m_mirror == NULL)
m_mirror = m_target->clone();

m_ mirror->objectCanceled(); // oGjexam-oz2aedano je ,He3aspuueH”
m_target->setPenStyle(Qt::DotLine); // o2aedano ucmauxato, opusunan ocmaje ucmu
m_mirror->setMirrorOf(m_ target); // BA’KHO — oenedano 3Ha da je o2nedano

m__handles = m_mirror->getRotationHandles(); // cmeapamo pyuuue mpaHcgopmayuje
RotationHandle *centerHandle = new RotationHandle(transformOriginPoint(), -1);
m__handles.prepend(centerHandle);
for (inti=0;i<m_handles.size(); i++)
{
connect // buhemo obasujewumenu ceaxu nym xao ce nomjepu Hexka pyHuua
(
m__handles[i], SIGNAL(moved(Handle*)),
this, SLOT(rotationHandleMoved(Handle*))
);
m__handles[i]->setOwner(findOwnerAnimation(m_targetName));
if (scene() 'I= NULL)

{
m__handles[i]->setPos(mapToScene(m_handles[i]->pos()));
scene()->addltem(m_handles[i]); // pyuuue ce ybauyjy y cuey
}
}
setPercent(100);

m_onScene = true;

emit statusText(tr("Use square handles to rotate. Use X handle to move the .."));
return true;

}

else
return false;

IIpuka3 9. MeTona 3a ycrocTaBbame pexuMa
WHTEepakiuje y kiacu AnimationRotation
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[Ipu xpajy Onoka ¢yHkmmje initializeForinteraction MOXKeMO BHIJETH MpHUMjEp KaKo ce
€MUTyje HEeKHM CHUTHAN;, ¢ 003UpoM Ja je TpaHchopmalyja CIpeMHa J1a MOYHE, EMHUTYje Ce
nH(OPMATHBHY TEKCT KOjH 00jallmkhaBa Kako ce KOPUCTE PyUHIle 3a Ne(pUHUCAme poTaIyje.

MeTtone anumaliyje koje pykyjy norahajuMa Koju CTHXKY ca yrna3Hux ypehaja yrimaBHOM
Cy jemHocTaBHEe. Y clydajy aHUMaIyja poTaiyje, TpaHcpopmaiuje W TpaHCIaluje, OBE
MeToJie KopHcTe yrpaleHy HMMIUIEMEHTauujy, Aa OW J03BOJMJIE CBOJUM pydyHIlamMa Ja ce
noMjepajy. Y ciydajy aHuMalgje 3a IpTame HOBOT 00jeKTa, cBH Jorahaju ce mpocsbelyjy Tom
00jeKTy, a OH, y 3aBUCHOCTH Ol BpPCT€ KO0jOj MpuUMaja, HAa OBaj HAYMH IPETO3Haje CBOje
napamerpe.

I'padpuuxm o0jexTH

3a cBaky BpCTy rpaduuKor 00jeKTa KOjH JKEIIMMO TIOAPKATH, TIOCTOjH 110 jeTHA Kilaca
u3BeneHa u3 GraphicsObject. Ta 6a3Ha ki1aca HajOoraTvja je ¥ HajKOMIUIEKCHH]a O] 10Ca
HaBegeHnx. OHA caapku MeTojIe Tpy0o MmoanjesbeHe Ha cibenehe rpyme:
A PearoBame Ha nmorahaje xoju mohy ca ymasHux ypehaja, oOmuHO mpociujehene u3
BIIACHUYKE aHUMaIlMje (MUIL, TaCTaTypa, KOHTEKCTYaJIHH MEHH)
A Penponykiuja Ha ocHoBy XML uBopa u cTtBapame XML 4BOpa Ha OCHOBY CBOT CTamba
A Tpancdopmarja mapamerapa Ha OCHOBY Jpyror o0jeKkTa WM cajpikaja rpaduukux
KOHTpOJIa
A Tlomohne crarnyke QyHKIIH]e

[Mpukazahemo ckpahen npuka3z kimace GraphicsObject, m3y3umajyhu one meTtome u
YJIaHOBE KJIace KOjH HUCY PENICBaHTHU 3a MMpHKa3, y npukasy 10.

class GraphicsObject: public QGraphicsObject, public Name<GraphicsObject>
{
public:
enum Type
{
PointType, LineType, TriangleType, RectangleType, EllipseType,
CircleType, PolygonType, TextType, AngleType, NoType
b
GraphicsObject();
GraphicsObject(const GraphicsObject &other);
virtual ~GraphicsObiject();

static GraphicsObject* createObject(GraphicsObject::Type type);
static GraphicsObject* getObjectFromXML (const QString &xml, const QString &nameAlt);

virtual void mouseMoveEvent(const MousePosition &, const KeyModifiers &) = 0;
virtual void mousePressEvent(QGraphicsSceneMouseEvent *event);

virtual void mousePressEvent(const MousePosition &, const KeyModifiers &) = 0;
virtual void mouseDoubleClickEvent(const MousePosition &, const KeyModifiers &);
virtual void keyPressEvent(int key, const QString &ch);

virtual void keyReleaseEvent(int key, const QString &ch);

virtual void contextMenuEvent(QGraphicsSceneContextMenuEvent *event);

virtual QString toHistoryString() const;
virtual QWidget* getPaletteFrame();
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virtual void deletePaletteFrame();

virtual QWidget* getObjectPaletteFrame() = O;

virtual void deleteObjectPaletteFrame() = O;

virtual bool snap(const QPointF &point, QPointF *snapPoint, greal *distance) const;

void transformTo(const GraphicsObject *object, qgreal percent);
virtual void translate(const QPointF &vec, qreal percent);

QDomElement toXML(QDomDocument& root) const;
bool recoverFromXML (const QDomElement&, QStringList&, bool, const QString &);
QString toXMLString() const;

virtual QVector<TransformationHandle*> getTransformationHandles() = O;
virtual QVector<RotationHandle*> getRotationHandles();
virtual GraphicsObject *clone() const = O;

protected:
virtual QDomElement _toXML(QDomDocument& root) const = 0;
virtual bool _recoverFromXML (const QDomElement& object, QStringList& errors) = O;
virtual void _transformTo(const GraphicsObject *object, greal percent) = 0;
virtual bool _objectSpecified(QStringList& errors) = 0;

public slots:
bool objectSpecified();

protected:
QPointF mapToParent(const QPointF &point) const;
QPointF mapFromParent(const QPointF &point) const;
QString m_name;
QColor m_color;
unsigned m_ pointsDefined;
greal m_percent;
Qt::PenStyle m_penStyle;
private:
QFrame *m_ frame;
Ui::GraphicsObjectPalette *m_ palette;

signals:
void statusText(QString);

k
Ipuka3 10. [lepununyja knace GraphicsObject, 6azne
3a CBE BpCTe rpauuKkmx odjexara

VY xnacu GraphicsObject Ouhe 3aHMMIBMBO MM03a0aBUTH C€ MeETOAaMa Koje pPYyKYjy
norahajuma Koju CTHXKY ca yna3HuX ypehaja, mpuje cBera KJIMKOM Ha JIMjeBO yrMe MHUIIA.
Knuk Ha nujeBo myrMe muina morpedaH je 3a IpTame CBaKe BPCTE TEOMETPH]CKOT 00jeKTa.
Jenan ki Ouhe MOBOJBbAH 3a HPTamkE TAvKe, JBA KIMKA 33 PTAkE TYKU U KPYKHUIIE, TPH 32
eIUIICY, YTao, MPAaBOYTaOHHK M TPOyrao M N KIMKOBA 32 MHOTOYTao. YKOJIMKO KOPHUCHHK 3a/1a
BHIIIE O] TOTPEOHOT Opoja TO3WIIHMja Ha €KPaHy HEro IITO je MOTPeOHO 3a IPTamke HeKe BPCTe
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o0jeKTa, CyBUILIHU KJIMK he ce TpeTupatu Kao MpBH, OXHOCHO LipTame he uhu ,,y kpyre, nox
roJl KOPUCHUK HE CaoMIUTH J1a je o0jekaT komrieTupad. [la Ou ce Boauiia eBUACHIUja KOJIUKO
napamerapa je Beh nmeduwHHCaHO KJIMKOM Ha JyrMe MUIIA, y TpadudkoM O00jeKTy je
JieKJIapycaHa INpoMjemuBa I0J Ha3uBOM m_pointsDefined. CBaka BpcTa TIeOMETpPH)jCKOT
o0jekta nHTEprpeTHpahe OBy MPOMjeHHUBY Ha CEOM CBOJCTBEH HAUMH. Y IHJBY NIPEICTaBIbambha
npumjepa, npukazahemo QyHkIMjy mousePressEvent kiace Rectangle y nmpuka3zy 11.

void Rectangle::mousePressEvent(const MousePosition &mPos, const KeyModifiers &km)

{
prepareGeometryChange();

int pd = getPointsDefined();

if (pd % 3 ==0)
{
setTopLeft(QPointF(mPos .x(), mPos.y()));
setA(0);
setB(0);
emit topLeftXChanged(QString::number( MY_ROUND(getTopLeft().x())));
emit topLeftYChanged(QString::number(-MY_ROUND(getTopLeft().y())));
emit statusText(tr("Now click once more to define the horizontal side, i.e. side A"));
}
else if (pd % 3 ==1)
{
setA(std::fabs(mousePosition.x() - getTopLeft().x()));
emit AChanged(QString::number(MY_ROUND(getA())));
emit statusText(tr("Now click once more to define the vertical side, i.e. side B"));

}

else
{
if (keyModifiers.shift())
setB(getA());
else
setB(std::fabs(mousePosition.y() - getTopLeft().y()));
emit BChanged(QString::number(MY_ROUND(getB())));
emit statusText(tr("Rectangle defined. Press “complete™ if you're .."));

}

increasePointsDefined();

Ipuxa3 11. /ledpununuja metone Rectangle::mousePressEvent,
KOja IpUXBaTa KJIMK Ha J[yTMe MHUIIIA Kao jeflaH mapameTap y Hu3y

Cge Bpcre rpaguukux oQjexkara MMajy METOAy paint, KOja BpIIM KOHKPETHO LpTame
o0jeKTa, Ta4Ky IO Ta4yKy. 3arpaBo, y HAILIeM ClIy4yajy HHUje HEONXOIHO pauyyHaTH CBAKy TauKy,
jep Qt moaprkaBa 1pTame CBUX O0jekara Koju Cy HaM MOTPeOHH, WU MPOCTHjEe 00jeKTe oI
KOJUX KOMIIO3UIIjOM MOXKEMO JOOMTH OHE KOjU Cy HaM MoTpeOHHU. Mertoma Triangle::paint
MOXKE€ C€ BHJIJeTH y TIpuKazy 12.
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void Triangle::paint(QPainter *painter, const QStyleOptionGraphicslitem *, QWidget *)
{
painter->setBrush(getBrush());

if (getPercent() == 100)

{
if (getPointsDefined() > 0)

{
QPolygonF polygon;
polygon.append(getA());
polygon.append(getB());

polygon.append(getC());
painter->drawPolygon(polygon);

if (getPointsDefined() % 3 == 0)
{
if (m_showNodes)
{
drawX(painter, getA());
drawX(painter, getB());
drawX(painter, getC());
}
if (m_showlnnerCircleCenter)
drawlnnerCircleCenter(painter);
if (m_showOutsideCircleCenter)
drawOuterCircleCenter(painter);
if (m_showGravityCenter)
drawGravityCenter(painter);

}
}
}
else if (getPointsDefined() % 3 == 0)
{
QList<Line> lines = toLines();
drawLinesPercent(lines, getPercent(), painter);
}
}

Ipuka3 12. [lepununuja metoae Triangle::paint, Koja 06aBiba
KOHKPETHO LPTamke 00jeKTa Ha CIICHU

On cBakor rpaduukor of0jekra Koju CTYIM Ha CIIEHY 3axTujeBahe ce Ja reHepwiie
COTICTBEHH CKYII rpa)MIKUX KOHTpOJIA y3 MOMOh KOjuX ce Mory aeduHUcaTH mapaMeTpu TOT
o0jexta. Y ToMe je rpaduuku 00jeKkaT CIMYaH aHUMAlMjH, Of KOje ce 3aXTHjeBa TO HCTO, a
CTIOjeHH TPHKa3 OBUX JIBajy CKymnoBa rpadguukux oOjexara 6uhe mocTaBibeH y BPXy Mpo30pa
aruiMKaliyje, TAje ra KOpUCHUK Moke Jiako Hahu. Merona uuja uMIIieMeHTanuja Tpeda na
o0e30ujen KOHTpoJie 3a JedUHUCAE TMapamMeTapa HasuBa ce getObjectPaletteFrame u
neduHUCaHA je Y CBaKOj MOTKIAacH kiace GraphicsObject. Jla ce He 6u neduHncao U3Iie OBUX
KOHTpOJIa U3 OKBUpPa W3BOPHOT KO/, INTO OM OWJIO TEMIKO M 3a MMIUIEMEHTAIHjy H 3a
oflpKaBambe, OHE Cy MpBO HalpraHe y3 nmomoh Qt Creator-a, a 3aTUM ce JMHAMUYKH YUYUTaBajy
y OKBUpPY OBE METOJE, IOIMyHaBajy TPEHYTHUM IMapaMeTpuMa W TOBe3yjy ca norahajuma
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mumra. WiaycTpamuja yHampujea NpUIpeMIbEHHX KOHTPOJIA, KOje Ciyke 3a jaeduHucame
napamerapa TeKCTyalTHOT 00jeKTa, MOXKe ce€ BUIjeTH Ha cauuu 11.

- - - -
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Camka 11. Ckyn KOHTpoJIa yHarpHjes] IpUIpEMIbEHUX 3a ypehuBame
napameTapa TeKCTyaHOT Tpaduukor o0jekra — TextPalette

VY npukazy 13 mpukazaHa je UMIUIEMEHTaunMja Metofe getObjectPaletteFrame 3a Kiacy
Triangle. Y oBOM cnyuajy, CTpyKTypa Koja TpeAcTaB/ba CKyIl KOHTpoJia 3a ypehuBame
rapamMerapa Tpoyriia Hocu uMe TrianglePalette. Bugjehemo kako ce ¢opmupa oGjekar oBor
THUIA U TIPUIPEMa 32 HHTEPAKLH]y.

QWidget *Triangle::getObjectPaletteFrame()
{
// 0080o/bHA je jeOHa uHCMaHua
if (m_oFrame == NULL)
{
m_oFrame = new QFrame;
m_oPalette = new Ui::TrianglePalette;
m_ oPalette->setupUi(m_objectFrame);

}

// nocmasaajy ce epujedHocmu Yy 00HOCY HA MPEHYMHO CMarbe
m_ oPalette->ax->setText(QString::number( getA().x()));
m_ oPalette->ay->setText(QString::number(-getA().y());
m_ oPalette->bx->setText(QString::number( getB().x()));
m_ oPalette->by->setText(QString::number(-getB().y()));
m_ oPalette->cx->setText(QString::number( getC().x()));
m_ oPalette->cy->setText(QString::number(-getC().y()));

// nojeduraumne konmpoe ce cnajajy ¢ oozosapajyhum dozahajuma

connect(this, SIGNAL(AXChanged(QString)), m_oPalette->ax, SLOT(setText(QString)));
connect(this, SIGNAL(AYChanged(QString)), m_oPalette->ay, SLOT(setText(QString)));
connect(this, SIGNAL(BXChanged(QString)), m_oPalette->bx, SLOT(setText(QString)));
connect(this, SIGNAL(BYChanged(QString)), m_oPalette->by, SLOT(setText(QString)));
connect(this, SIGNAL(CXChanged(QString)), m_oPalette->cx, SLOT(setText(QString)));
connect(this, SIGNAL(CYChanged(QString)), m_oPalette->cy, SLOT (setText(QString)));

// npunpemveH konmejHep ce epaha xao peayamam gyHkuuje
return m_objectFrame;

Ipuka3s 13. [lepunumuja meroxae Triangle::getObjectPaletteFrame
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CHumame 3ByKa

3a cHMMame 3ByKa HEONXOIHO j€ CaMO YIO3HAaTH Ce ca CKynmoM kimaca koje Qt
o0e30jelyje y oBe cBpXe, a Taj CKyn je mManoOpojaH u jeaHocraBaH. [locToje nBHje OCHOBHE
KJlace 3a pykKoBame jorahajuma koju jgomase ca 3ByuHe kaprure: QAudiolnput wu
QAudioOutput; mpBa CiTy’>kKH 32 CHUMambe 3ByKa, a Jpyra CIy>KH 32 PenpoAyKuujy 3ByKa. I1o
MUIJBEHY ayTopa OBOT paja, jeMHU TMPOOJIEeM C OBHM Kjacama je TO IITO 3aXTHjEBajy
JaTOTEeKy Kao M3BOP, OMHOCHO OJPENUINTE IMojaraka. YKOIUKo Ou omoryhaBane cHUMame y
MEMOPHjCKH HU3 (WK Oap MEMOPHjCKY IATOTEKY), OMHOCHO PENPOIYKIH]y M3 MEMOPH)CKOT
HU3a, MOCTYMAaK CHUMAama WU PElpoayKiuje Ouo O 3Ha4ajHO jeqJHOCTaBHHjH. be3 TakBHX
cpezacTaBa, IporpaMep je MPUMOPAH Jja CTaTHO CTBapa M OpHIlle HOBE NAaTOTEKE MPUBPEMEHOT
KapakTepa.

Caa mporpamcka JIOTMKa y Be3H ca CHUMAambeM U PEeNpOoAyKLHjOM 3ByKa CMjEIITEHa je Yy
kiacy RecordDialog. Y npukasy 14. BuauMo ckpahenu npuka3s aeduHuimje ope Kiace.

class RecordDialog : public QDialog
{
public:
RecordDialog(...);
QString getSoundFilename() const;
int getStartPosition() const;

protected:
void startRecording();
void startPlaying();

public slots:
void start();
void stop();
void doAccept();
void doReject();
void newRecording();

protected slots:
void updateTime();
void stateChanged(QAudio::State);

private:
Ui::RecordDialog *ui;
QFile *m_inputFile, *m_outputFile;
QAudiolnput *m_audiolnput;
QAudioOutput *m_audioOutput;
bool m_recorded;
QTimer *m_timer;
int m_secondsElapsed;
void resetTimer();

Ipuka3 14. Jlepunummja knace RecordDialog, Koja ce KOPUCTH 3a
MHTEPAaKTHBHO CHUMAE U PEIPOAYKIIH]Y 3ByKa
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VYV nedununuju kinace RecordDialog MOXe c€ TPUMHUJETUTH U yroTpeba objekra QTimer,
KOjU HYIIU YCIIyTe INTONEPUIIe, OJHOCHO KOPHCTUMO je Ma OMCMO MjEepHJId M TPUKa3HBaJIH
BpHjeMe YTPOIICHO HA CHUMAME / PEIPOYKITH]Y.

Kana JKCJIMMO Ja OTIIOYHEMO IMPOoUCC CHUMAala, U3BpIIaBaMo cn;enehe 3a4aTKE:

1. IlpaBuMO HOBY AAaTOTEKY WM OTBapaMo moctojehy 3a moTpede ckiIaauImTemha nojaraka

2. Hanaxemo xesbeHH (opMmar ayJuo CHUMKA M HCIUTYjeMO MOTYNHOCTH cHCTeMa.
VYKOIIMKO HHje MOApKaH JKeJbeHH (popmar, TpaxkMMO O]l CUCTeMa Ja HaMm aa dopmar
HajOJIKH JKEJHEHOM.

[IpaBumo objexat kinace QAudiolnput, kojem npenajemo dhopmar u3 kopaka 2.

4. TloBesyjemo norahaje koje emuryje objexar kimace QAudiolnput u3 kopaka 3. ca cBojuUM

CJIOTOBHMMA, J1a OMCMO MOTJIM PEaroBaTH Ha X

[MoxpeheMo cHuMame, TO3MBOM MeTOJIE start Ha 00jeKTy U3 Kopaka 3.

[Tokpehemo mronepuiry, ga OUCMO MjEPHITH BpHUjeMe

w

oo

[Ipukazahemo HaBeleHe KOpake y OKBHPY M3BOPHOI Koja. VMmiemeHTaluja MeToie
RecordDialog::startRecording mpuka3aHa je y npukasy 15.

void RecordDialog::startRecording()

{

// xopax 1.
m_ filename = getNewAudioFilename();

m_outputFile = new QFile;

m_ outputFile->setFileName(m_ filename);

m_ outputFile->open(QIlODevice::WriteOnly | QIODevice::Truncate));

// Kopax 2.

QAudioFormat format;

format.setFrequency(32000);

format.setChannels(2);

format.setSampleSize(16);

format.setCodec("audio/pcm™);

format.setByteOrder(QAudioFormat::LittleEndian);

format.setSampleType(QAudioFormat::Signedint);

QAudioDevicelnfo info = QAudioDevicelnfo::defaultinputDevice();

if (finfo.isFormatSupported(format))

format = info.nearestFormat(format);

// Kopax 3.

m_audiolnput = new QAudiolnput(format, this);

ui->record->setlcon(Qlcon(":/audio/images/audio/recording.png"));

ui->record->setEnabled(false);

ui->stop->setEnabled(true);

// Kopax 4.

connect(m_audiolnput, SIGNAL (stateChanged(QAudio::State)), this,
SLOT(stateChanged(QAudio::State)));

// Kopax 5.

m_ audiolnput->start(m_outputFile);

// xopax 6.

resetTimer();

m__timer = new QTimer;
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m_timer->setinterval(1000);
connect(m_timer, SIGNAL (timeout()), this, SLOT (updateTime()));
m_timer->start();

}

IIpuka3 15. [Toctynak cHuMama 3ByKa y OKBUpY Ki1ace RecordDialog

IHoaemaBama

VY oCHOBM moJpIIKe 3a MOAEIIaBaka y OKBUpY Oubmanoreke Qt nexu kmaca QSettings.
Oga kiaca noapxasa jaroreke y INI opmarty, anm n popmare maTtoreka 3a mojeniaBama KOju
3aBUCE O] OKpY)KCHa OIEpPaTUBHOT CHCTeMa. BHHAOyC WMa NOAPIIKY 3a CMjeIlTame
MOJICTIaBakha Y CUCTEMCKOM PETHCTPY, a y JIMHYKCY KOpHCHHYKA IMOJelaBama Hajuemhe cy
CMjelITeHa y CKPUBEHUM JUPEKTOPUjyMHUMa y MaTU4YHOM aupekropujymy. Jla Om ce
MPEBa3HIIa OBAaKBa PA3HOJIMKOCT, JOBOJBHO j€ MPOCIHjEAWTH IapaMmerap KOHCTPYKTOpPY
KJace QSettings, KOjU jeIMHCTBEHO IMPEACTaBJba HAlll MPOjeKaT M KOjUM Of Hhera 3aXTHjeBaMO
Ja WCIUTA OKPY)XKEHE Ha KOjeM je TOKPeHYyT IporpaM U o00e30ujean HaM TNPHUCTYT
KOPHCHHYKUM TIOJICIIaBalbuMa Hallle aljIuKaluje. YKOIMKO OHa HHCY IocTojana, Owuhe
HarpaBJbeHa, a YKOJIMKO Cy MOCTojana, 1oonheMo muxoBo crame u Ouhe Ham omoryheHo na
ux mujemamo. [Iporpamcku kOa Koju pyKOBOAM OBHMM joraljajuMa CMjEIITCH je Ha CaMoM
MOYETKY TNIaBHE (pyHKIH]je:

int main(int argc, char *argv[])
{
QApplication a(argc, argv);
QSettings *settings = NULL;
settings = new QSettings(QSettings::UserScope, "JeckaSoft", "Homework");
Settings::getInstance()->initialize(settings);

return a.exec();

}

VY okBupy KJace Settings Kopuctuhe ce MeTozie Kiace QSettings 1a Ou ce MPUOABUIN WIIH
yIucaiy MoAalk, a mpeoctand KOI oBe Kiace ClIyXu 3a rpaduukd MpHKa3, BaluIainujy
MoJIaTaKa ¥ MHTEPAKIIN]Y ca KOPUCHUKOM.

W3BopHu kOn 3a Ipyry KOMIIOHEHTY CHUCTeMa, mperienad, Hehemo HaBoauTH y OBOM
pamy. OBije cMO KeJbeJH NMPUKa3aTH OCHOBHE KapaKTEPUCTUKE UMILIEMEHTAIU]e U TPUKA3aTh
ICHE KJbYYHE KOMIOHeHTe. BehmHa kiaca oBnje ommcaHMX KOPHUCTH Ce My Hperniefady —
MEHallep ClLeHe, Kace 3a aHuManuje, rpaduuxe objekre, penpoayKiujy 3Byka, nta. Heke on
BUX cy mnpuiaroljeHe (HOp. MEHayep CIEHEe M aHWMallkje), a Heke cy KopuinheHe Ha
WJICHTHYaH HAYMH Kao y Au3ajHepy (Hmp. rpaduuku o0jektH). Lljenokynan kO je J0CTynaH y
MPUIJIOTY OBOT paja.

IIpoBjepa

VYV ciydajy KoMeplMjaqHOT TPOW3BOJA MpOBjepa 3ay3MMa CKOPO HCTH BPEMEHCKH
MIEPUOJ] U YIIOKEHH TPYJ Kao U caM pa3Boj. TUMOBH 3a TecTUpame coPpTBepa paje y THjEeCHO]
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BE3M 32 Pa3BOJHMM THMOM, Y TOKY pa3Boja, Kao M HAKOH pa3Boja TNIAaBHE IjeIMHE MPOU3BOJIA.
Kputepujymu ¢yHKIMOHATHOCTH TOCTaB/beHH cy Beh y paHoj (as3u, mporpamepu cy ce
TPYIMIIU J1a UX 33J]0BOJbE, & TAMOBH 32 TECTUPAHE MTAKIPUBOM aHAITM30M OTKPHBA]y TPEIIKE
npeiajy uX pa3BOjHOM THMY Ha TOMNpaBKy. Y Clydajy OBOT paja, CIIPOBEICHA je JeTajbHa
MpoBjepa 3aI0BOJbEHa MPBOOUTHO IOCTABJHCHUX IMJHEBA, YKIOHEHE Cy OpOjHE TpelIKe
(baroBu) Koje Cy ce MojaBUie Y TOKY HMIUIEMEHTAIje W MpeocTale Cy HEeKe CyNTHIIHE
rpenike koje he 6utu pasmMorpeHe y kacHujuM ¢a3zama. 3a morpede oBor paga 6uhe T0BOJHHO
WITyCTPOBAaTH KOPHCHOCT MPOjeKTa Ha PeaTHOM MpUMjepy.

P w

LCoNo O

OBaj

Ipumjep 2. OnucaTy KOHCTPYKIIM]Y KPY>KHHUIIE ONTUCAHE OKO TPOYTJIa.

Pjememe: [Iporec hemo onucaru Kopak 1mo Kopak:
OTBapaMo TIIaBHU MPO30P IU3ajHEpa U OUpaMo anar ,,Tpoyrao‘

. Kilnkaemo mo jemHoM Ha TpW pa3nuuMTa TMOJNOXKAja HA €KpaHy na OucMo noOwmn

Tpoyrao ABC

Kiukuemo ,,rotroBo 1a OMCMO 03HAYMIIU J]a CMO 33/I0BOJbHU JJATUM TPOYTIIOM

bupamo anar ,J1yk u npTamo 1o JBa JyKa UCTOT IIPEUYHUKA ca LeHTpuMa y A u B, Tako
Jla ce mpecHjenajy (HakoH I[pTamka CBAKOT JIyKa, KITMKHEMO Ha JyTMeE ,,FOTOBO )

bupamo anar ,,nyx* u upramo gy MN koja craja mpecjexe TyKoBa U3 Kopaka 5.
[Tonasspamo kopak 4 3a tauke B u C u kopak 5 na 6ucmo nobunu gyx OP

bupamo anar ,,kpyr

Ipramo kpyr ca ieHTpoM Ha mpecjeky xyku MN u OP

CHuMaMo aToTeKy

JloOujeny AaroTeky MOXKeMO MyCTUTH y3 TToMoh mperienada. Y mMuiby jeTHOCTaBHOCTH,
CJTy4aj HUICMO TIPOTIPATHIIN TIIACOBHUM KOMEHTapHUMa.

Pesynraru koHCTpYKIIMje y AW3ajHEPY U Nperieady Npuka3aHu cy Ha ciukama 12 u 13.

P
OaToTeka | Mperneg Y6auw Momoh

Nerwp v wectap: /home/darko/crtezi/Krug opisan oko trougla.hwp 2 & B8

=0l

-129,143

TpaHcchopmiwem Circle
Kpy#HuLa: (46, -180), ...

L [Elr Sl oc |

[njEjelliN

TpaHchopmuwem Line
Oyxc: A(46, 287), B(46,...

1 [Eln Slf o |

TpaHcopmiwem Linel
Oywc: A(477, 329), B(47..,

1 [sllr Sl o« |

LipTam Circle
Kpy#HuLa: (46, -180), ...

L [Elr Sl oc |

TpaHchopmiwem Angles
¥rao: (314, -52), D: 3...

1 [Elz &l _eox | |5

Cauka 12. KpyxHuna onrcasa oko TpoyIiia, KOHCTpyHCaHa U IIpUKa3aHa y AU3ajHepy
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K'.

OaTtoTeka [omoh

Nerwp W wecTap (Npernegay): /homefdarkofcrtezifkrug opisan oko trougla.hwp

1] [ D]
] [« [»] 00:00:08
uoou uoou u u
Cauka 13. KpyxHu1ia onucasa oko TpoyIiia, IPUKa3aHa y npeniegagy
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3akibyuax

OBuM pagoM TMOKyIIANO c€ yKa3aTh Ha Moryhe Mjepe MO muUTamwy JaBamba
nH(pOPMAaTHYKE MOAPIIKE IIKOJICTBY, Y KOHTEKCTY HAaCTaBe MaTreMaTHKe. 3alpaBo, y MOKYIIajy
Ja ce 1a WIyCTpalyja pa3Boja jeJHOr TaKBOI IPOjeKTa, YjeIHO Cy MPHKAa3aHU HEKU O
OCHOBHHUX KOpaka Koje Tpeba mpemy3eTd na Ou ce OpraHM30BaO0 M OCTBAPHUO CO(TBEPCKH
IpojeKar, Mo4YeB OJf aHalW3e 3axTjeBa, uayhu mnpexko opabupa TEXHOIOTHja M pa3Boja
apXHUTEKType, 10 KOHKPETHUX KOpaka MMILIEMEHTALMje y Pa3BOjHOM OKPYKEHY U M3BOPHOM
koay. Ha Taj HauMH pa3BujeH je KOMIUIETaH IporpaM KOju MOXKe MPeICTaB/baTi OCHOBY JaJber
pasBoja, Ja OM y jeTHOM TPEHYTKY MOTAo IPEACTaBJhaTH OHO 3a IITa j¢ HAMH]CEHCH — 32
yHanpelheme HacTaBe MaTeMaTHKe KpPO3 CaMOCTAIHU BaHHACTaBHH paJ] y4eHUKa. J[asbu pa3Boj
Morao Ou oOyxBarard 0OJby IMOAPIIKY 33 3BYK (HIP. YBO3 TOTOBHX JAaTOTEKA), OJIAKIIIAH
KOPHCHMYKM MHTep(ejc, BHIIE NMpednna Ha TacTarypd, namheme mapamerapa MOCJbEIEEr
HarpTaHor o0jekra na Ou ce ymoTpujeOwinm y HapeAHOM, TIOHOBHO HM3BPUICHE TOCIHEIAET
KOpaKa UT/.

[Ipojexar koju je omucaH MMa BpPJO y3ak JAje’okpyr. M3abpaHa je OCHOBHO-IIKOJICKA
IUTAaHUMETpHUja y K0joj ce Behm nmo rpaamBa CBOIM Ha YYEHE Pa3IHUUUTHX IOCTyMaKa
KOHCTPYKLMje WIN M3padyyHaBama, TE Cy MOAOOHUW 3a mpuka3z y ¢opmu anummanuje. [pyre
o0acTh MareMaTWKe 3axTHjeBajiec Ou rmocebaH coTBEp, a CBakako Ja ToceOaH H3a30B
Npe/ICTaBIba Pa3Boj MpojeKaTa 3a MOAPIIKY APYTUM LIKOJICKUM MpeAMETHMA.

Hocunonn pa3Boja mpojekara Be3aHHX 3a IIKOJICKO TPAJMBO Y MACATHOM Clly4ajy Owin
Ou caMH HacTaBHUIIM, KOjU cy AeTajbHO ynyhenu y Ilnan u nporpam, uMajy UCKyCTBO y paay
ca JjelioM M €BUJEHTHO Cy ONpeaujeJbeHH 3a HAaCTaBHH paj, IITO Tpeba aa 3Hauu na Ccy
oboraheHN eHTy3HWja3MOM 3a COIICTBCHH pa3B0j W pa3Boj HacTame. McToBpemMeHO, paj
HAacTaBHHKA y OBOM JoMeHy Huje mpeasuleH [lnaHom u mporpamMoM u Omino OM HEOMXOTHO
KOPUCTUTH CIIO00HO BpHjeMe 3a pa3Boj, a (MHAHCHJCKU CTaTyc HacTaBHUKa y CpOuju HHje
3a/10BoJbaBajyhu. 3aro je HEOMXOaHO Ja ce 3Haua] THMX MpojeKara Mperno3Ha, kKako y MuHu-
cTapcTBy npocere PerybOnuke CpOuje, Tako My IIUPUM KpyrOBHMa HaIler APYIITBA, T€ Ja ce
MPY’KK OJIrOBapajyhu MojCTpeK HUXOBOM Pa3Bojy.
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