HACTABHMU ITPOI'PAM 3A IIPEJMET: MATEMATHUKA
CTPYKA: YTOCTUTE/bBCTBO U TYPU3AM
SAHUMAIBE: KOHOBAP

PA3PE/l: IPBHA

CEAMUYHU BPOJ YACOBA: 2

roauimmbU BPOJ YACOBA: 68

JATYM: jyn 2024. ronune

OIlIITHU IM/bEBHU

PasBujame u yHanpelheme OCHOBHUX MEHTAIIHUX Olepaldja: ynopehusame, cpehuBame, alcTpaxoBame, YOIIIITaBake, KIaCH(PHKOBAbE,
KOHKPETU30Bame, (POpMaIn30Bamke, aHAIOTU30BALE,

Pa3Bujame OMmTHX paJHUX BPJIMHA KA0 IITO CY: OPMIKIBUBOCT, TAYHOCT, OATOBOPHOCT, jacHOha, YpeIHOCT;

Pa3zBujame T3B. KyNTypHUX TEXHHUKA: YATAKHE Ca HYMEPHUKE IIPaBe, CUTYPHOCT MIPH U3BOheHY orepalyja, TyMademhe JCIUMATHAX pa3ioMaKa
Y MPOIICHATa, paJi ca yoOu4ajeHHM BelIMYMHaMa, pajl moMohy Tpoyriia u mecrapa, paj momMohy enekTpoHCKUX padyHapa (JIermHH KaJIKyIaTop,
KOMITjyTep);

PasBujame HEKMX aQeKTHBHHUX [MJbEBA K0 IIITO Cy: CHPEMHOCT 32 MaXXJHHBO CIYIIAke, TOCMATPamke, Pa3MHIILIbamkhe, 00pasarame u
CIPEMHOCT 3a pjelaBame npoodiiema (Ha Tpakerbe, MPOBjepaBambe, 010alMBambe, KOMOMHOBALE), U3APKIBMBOCT (TOJIEpaHIIMja Ha
bpycTpalmjy), 3a CaMOCTAIHOCT, 3a capajiiby ca APYyruMa, 3a PalMoHATHY apryMEHTAIH]y.

Pa3zBujame ncuxo-MOTOPUYKUX IIUIJbEBA KAO IIITO CY: YPEIHO MUCcamke OpojeBa, KaCHU]e U pa3jioMaKa,liperiieIHO MUCamke U3pa3a;

[Tucannm pauyHCKHUM oTepaliyjama KOPeKTHO OUIbEKEHE MMPEHOCa;

Koopannupano puTMHUKO NUCamke U FTOBOP KOJT MUCAHUX PAYyHCKHX OTepalyja,

CIIMKOBUTH MIPHKA3 pazioMaka y3 MmoMoh aujenoBa 4eTBOpOyria v Kpyra,

[IpernenHo nuprame CUTYaIlIMOHUX CKUIA, PTAkHE U YUTabe Tabena v IpyTrux Aujarpama;

Ynorpeba pyuHor pauyHapa (Kajikysaropa).

INHOCEBHM IIMJBEBU

OCHOBHO 3HaWb€ 0 MaTeMaTHYKUM Ollepanrjama y ckyny R, pyHkIujama nupekTHe 1 00pHyTe IPONOPLHUOHATIHOCTH U MPONOopIHjamMa, CT€YeHO
y OCHOBHO] HIKOJIH.



TEME
1. OcHoBHe 0coOHMHe peajiHUX OpojeBa
BexTopu
IIponopuuoHnaJ HOCT
Tpuronomerpuja npaBoyrJjior TpoyrJja

JInneapna pyHkuuja

NGk

I[HosMHOMM U PALIMOHAJIHM AJITe0apCKU U3pa3u

JIuHeapHa jeqHAYMHA C je[THOM HENO3HATOM M CHCTEMHU JIMHEAPHHUX jeJHAYHHA Ca JIBHje Helo3HaTe
I[Ipuka3uBame nogaraka: TaéejJapHo U rpapuuKo NPUKA3MBambe JMCKPETHUX MOIaTaKa

OxBupHH Opoj YacoBa 3a peanu3aiyjy Tema Hije nepunrcan. Hactapauk he npuimkom mianupama U IporpaMupama HaCTaBHUX cajipikaja, y3umajyhu

y 003up (hakTope MOIyT HMUBOA MOCTUTHYha y4eHHKa, HUBOA CIIOKEHOCTH HACTaBHE TeMe, MOTpeda CTpyKe W 3aHMUMama, U CJ, OJpeauTu Opoj JacoBa

notpe0aH 3a BUXOBY pealin3alinjy y OkBupy Teme. Teme unHe obOaBe3Hu auo HacraBHOr mporpama, anu Hemajy obaBe3yjyhu KapakTep MITO e THYE

penociujenna bUXOBE pean3almje.
ncxoamn
1. OcHoBHe 0coOHMHE peaiHUX OpojeBa

3Hama

Yuyennk he 6uTHu cnocodan aa:

- pa3iHKyje OCHOBHE MOACKYIIOBE CKYyIa PEATHUX
opojena (N, Z, Q, I);

- yodaBa penaiuje
I={}

- 00aBJba pauyHCKe oIepalyje y CKymy

panMoHaTHUX OpojeBa;

NcZcQcR, IcR, QN

Bjemrrune

Yuenuk he OuTH cnocodau ga:

- KOPUCTH MPUPOJHE, IHjelie, palluOHAIHE U
peanHe OpojeBe, pa3IMIMUTE 3aMuce THX OpojeBa
Y TIPEBOJIN KX U3 JE€HOT 3aruca y Ipyru;

- U3padyHaBa BPHjETHOCT PAIIMOHATHOT H3pa3a y
KOME Ce I0jaBJbyjy cabupame, 01y3uMame,
MHOXEH€, I1]eJbehe, OITY]yhH MPUOpPUTET
padyHCKHUX Olepaluja u ynoTpedy 3arpana u
MIPH TOME 110 IOTPEON KOPUCTH KATKYJIATOP WITH
onrosapajyhe pauyHapcke mporpame;

- 3A0KpYXKyje TeIUMaliHe OpOjeBe U MPOIljeHhYje

CraBoBH/BpHjeHOCTH

Yyenuk he 0utHn cmocodan aa:

- IOCTaBJba U AHAJTU3UPA J€THOCTAaBHUJU
mpo0JeM, UCTUTAHUPA FETOBO PjelIaBambe
o1abupom oaronapajyhux MareMaTHUKUX
MI0jMOBA U MIOCTYIIaKa, pUjeIIN ra Te
IIPOTYMauu U Bpe/iHYj€ pjeliemhe U
MOCTYTIaK;

- IPUMHjEHH MaTeMaTHYKe [T0jJMOBE U
MOCTYIIKE y Pa3IMYNTAM KOHTEKCTUMA,

- U3rpajyd HOBO MAaTEMAaTUYKO 3HAIHE
pjeniaBambeM nMpodIeMa U MOACIUPAHEM



2. BekTopu

3Hama

Y4enux he Outu cnocodan na:

- euHMILE, ONUIIIe, 03HAYU U UMEHY]€ BEKTOD,
KOMIIOHEHTE BEKTOpa, MIAECHTH(HKYje U Mperno3Ha
CYIIPOTHE BEKTOpE, HyJIa BEKTOP;

- 00jacHH, MOKaXke U U3BOJY omepaliyje cabupama u

0Jly3UMama BEKTOpa M MHOXKEHE BEKTOpa
CKajapowm;

- OTKpUBA 3aBUCHOCT BEKTOpa HACTaJINX
KOHCTPYKIIMJOM PaBHUX (pUrypa HaJ MO3HATUM
BEKTOPOM;

- aHAJIM3UpA U palrdiiamyje BEKTOp Ha KOMIIOHEHTE
JUHEapHO 3aBUCHUX BEKTODA;

- JIoKa3yje HeKe CTaBOBE Be3aHE 3a paBHE QUrype.

IpEUIKe IIPU 3a0KPYKUBABY;

Bjemrrune

Yuenuk he 0utu cnocodan ga:

- 00MIbEKaBa, IPUKAXKE U yOuaBa BEKTOPE Y
paBHU;

- MpHUM]jeBYje€ 0COOMHE BEKTOpa MU pjellIaBamby
npobaema u3 Apyrux o0IacTH HayKe U PeaTHoT
AKHUBOTA.

CUTYyaIuja;

- KOHCTPYKTHBHO, apT'yMEHTOBAHO U
KpPEaTuBHO JOIPHHOCH Paiy TpyIie,
ycarjamasamy U OCTBApEHY 3aj€THUYKUX
[I1JbCBA;

- IJJaHWUpa BpHjEeME 3a YUCHE U OPTaHHU3Y]e
IPOIIEC yueHha U yIPaBiba HUM;

- pa3Buja ujeje, UCTPAKUBAUYKHU AyX U
HaBHUKE J1a CITyIa Ipyre ¥ apryMeHTyje
CBOj CTaB/MHUIIJBEHHE;

- KOpHUCTH MH(POPMALMOHE TEXHOJIOTH]E 32
qyBame, IPE3CHTANNjy 1 00pajy ImojaTaka.

CraBoBH/BpHjeIHOCTH

Yyenuk he 0utH cmoco0an aa:

- IOCTaBJba U aHAIM3UPA JETHOCTABHUJU
npo6JeM, UCINIAHUPA HETOBO pjelllaBabe
0J1abupoM oAroBapajyhux MaTeMaTUUKUX
MI0jMOBA U MOCTYIAKa, pUjeIln Ta Te
IIPOTYMAayu U BpeJHYj€ pjelieHhe U
MOCTYTIAK;

- MPUMHjEHH MaTeMaTH4YKe [10jMOBE U
MOCTYIIKE Y Pa3IMYUTUM KOHTEKCTUMA;

- W3rpaJii HOBO MaTEMATUYKO 3HAHE
pjenaBameM MpodiemMa U MOJETUPABEM
CUTYaIlHja;

- KOHCTPYKTHUBHO, apI'YMEHTOBAHO U
KpeaTHUBHO JONPUHOCH pajy rpyle,
ycaryaniaBamy U OCTBAPEHY 3a)eTHUUKHUX
LI1JBbEBA;



- TUIAHHWpA BPHjEME 32 YUCHE U OPTaHu3yje
HPOLIEC YUCHha U YIIPABIba HUM;

- pa3BHja ujaeje, HCTPAKUBAUKU AyX U
HaBHUKE Ja CIIyIla Pyre ¥ apryMeHTyje
CBOj CTaB/MUIIIBEHE;

- KOpUCTH HH(OPMALIOHE TEXHOJIOTH]e 32
4qyBame, MPE3CHTALIN]y 1 00pay mojaTaka.

3. IlponmopumoHa HOCT

3Hama Bjemrrune CraBoBH/BpHjeHOCTH
Yuenuk he 0utu cnocodan na: Yuenuk he 0utn cnocodan ga: Yuenuk he 0utu cnocodan na:
- 00jacHU MOjMOBE: pa3Mjepa, MPoMopirja, IpocTa |- TpaHcHOpMHUILE MPOIOPIIHjEe U3 JeTHOT 00JIMKa y |- MOCTaBJba U AaHAIU3UPA JETHOCTABHU]JU
MIPOTOPIIM]a, TIPOTYKEHA TPOIIOPIIH]a; Jpyre eKBUBAJIEHTHE 00IMKe KopucTehn ocoOuHe | mpobiieM, NCIUIaHUPa HETOBO PjelIaBamke
- pa3iiuKyje JUPEKTHO MPOMOPIMOHATIHE U OOPHYTO | MPOHOPIH]E; o1abupom oaronapajyhux mMareMaTHUKUX
MPOTIOPIIMOHAITHE BETHYUHE Y PA3IUIUTUM - JI0Ka3yje OCHOBHE TBPAME y BE3U ca M0jMOBA U TIOCTYIAKa, PUjEIH ra Te
KOHTEKCTHMa; IPONOpPIMjaMa; IPOTYMauu U Bpe/iHYj€ pjelIemhe U
- yo4aBa AUPEKTHO U OOPHYTO MPOTIOPIIHOHATHE - CaMOCTaJTHO UCTPaXKyje U 3aKJbyuyje YAEHUIIE | MOCTYIIaK;
BEJIMYMHE Y PA3IMYUTUM KOHTEKCTHMA; 0 MOCTOjamy MPOMNOPILMOHATHUX BEIUYMHA, KA0 U |- MPUMH]EHH MaTeMaTHYKe II0JMOBE U
- IpuMjemyje QYHKIN]y TUPEKTHE U 00pHYTE BEJIMYMHA KOj€ HUCY IPONOPINOHAIIHE; IIOCTYIIKE y Pa3JIMYUTUM KOHTEKCTHMA;
IPONOPLMOHATHOCTH Ha Mpo0iieMe U3 peayHor - TI0CTaBJba MMPOOJIeMe KOJU Ce pjelaBajy y3 - U3rPajy HOBO MAaTEMAaTUYKO 3HAHE
KUBOTA; nomoh mpomnopiyja; pjeniaBameM npodeMa U MOACIUPAHEM
- pjemiaBa rpobJsieme nojjesae 1 Mujenama - TabenapHO U rpaduuKku npeacramba u CHUTYallN]a;
- pjemasa nmpoodieMe MPOIEHTHOT U IPOCTOT WHTEPIPETHPA TUPEKTHO U OOPHYTO - KOHCTPYKTHBHO, apTYMEHTOBAHO U
KaMaTHOT payyHa; MIPONOPIIMOHAITHE BETUYUHE; KpPEaTUBHO JONIPHUHOCH paiy IpyIie,
- IpoIjjeryje N00HjeHe pe3ynTare; - KOPHCTHU pa3IU4UTe TEXHUKE MAaHUITYIHCAha ycarjaniaBamby U OCTBapeHhYy 3aj€ THUIKUX
- HHTepIpeTHpa 100ujeHe pesyarare u GopMupa MPONOPIMOHATHUM BETMYMHAMA 32 PjeIIaBabe IIUJbEBA;
KPUTHYKO MUTIUbEH-E Ha OCHOBY JIOOWjEHUX KOHKPETHUX Ipo0IeMa U3 peaHoT )KUBOTA U - TUTaHUpA BpHjEMe 32 YUCHE U OPTaHu3Yyje
pesynTara. MIpaKce; MPOIIEC yUeHa U YIPaBIba UM,
- KOPHCTH padyHapcCKe Imporpame 3a - pa3BHja ujeje, UCTPAKUBAUKHU IyX U
MIPEJCTaBIbALE, U3PAUYHABALE U MIPHKA3 HaBUKE J1a CIylIa Ipyre ¥ apryMeHTyje
MPOTIOPITMOHATHUX BEJTMIMHA CBOj CTaB/MHIILJbCHE;



4, TpuroHomerpuja npaBoyrJjor TpoyrJja

3Hama

Yuenuk he 0t cnmoco6an ga:

- KOpUCTH (PyHKIIH]j€ 32 IPOLEHTHH U IPOCTH
KaMaTHU padyH Y padyHapCKUM IIPOTrpaMuma.

Bjemrrune

Yuyenuk he 0t cmocodan ga:

- neduHuile, HaOpoju, 03HAUM U UMEHYje OCHOBHE |- U3pauyHaBa BPUjeIHOCTH TPUTOHOMETPH]CKUX

TPUTOHOMETpPHjCKE QYHKIIH]E;

- HaBeJIe OCHOBHE TPUTOHOMETPH]CKE UJICHTUTETE
(Be3aHe 3a MPaBOYIJIM TPOYTao);

- OIUCYje, IPUKa3yje U pa3jiuKyje
TPUTOHOMETPHjCKE (DYHKIIH]e KOMIUIEMEHTHUX
yIJ10Ba MPaBOYIJIOT TPOYTIIA;

- aHANIM3HUPA, pacwiamyje u ynopehyje
TPUTOHOMETPH]CKE UIACHTUTETE;

- IOBE3Yj€, pa3BHja U OCMUIILJbaBa IPUM]EHY
TPUTOHOMETPH]CKHUX MJIEHTUTETa Ha MpolieMe 13
paKce;

-TIpoLjemYyje, AprTyMEHTYj€ U BpeAHYje IPUMjEHY

TPUTOHOMETPH]CKUX (YHKIIMja Ha IpUMjepuMa U3

npakce

¢dykyja 3a Bpujennoctu yriaosa 0°, 30°, 45°u
60°, 90°;

- IpUMEmbYje TPUTOHOMETPH]Y IPABOYTIIOT
TpOYIJa y peallHuM CUTyalujama, ca u 6e3
ynorpe0e KalKyjaaTopa;

- U3payyHaBa, oKa3yje u ynorpeOspaBa
BpHJEAHOCTH TPUTOHOMETPHJCKUX (YHKIIH]a Y3
yInoTpedy KaJIKyJlaTopa Uil pauyHapCKUX
mporpama;

- I0Ka3yje eJIeMEeHTapHEe TPUTOHOMETPH)CKe

UJICHTUTETE

- KOpUCTH MH(POPMALMOHE TEXHOJIOTH]E 32
4yyBame, IPe3eHTaln]y U 00paay mojaaTaxa.

CraBoBH/BpHjeHOCTH

Yuenunk he 0utH cnmoco6an aa:

- IOCTaBJba M AHAJIU3UPA JETHOCTABHUJU
po0JIeM, UCTUIAHUPA BETOBO PjellaBambe
0J1a0MpoOM OAroBapajyhux MaTeMaTUYKUX
MI0jMOBA U MIOCTYIAKa, PUjeIlH ra Te
MPOTYMayu U BpeJHYje pjelliehe U
MOCTYTIaK;

- TPUMHjCHH MaTeMaTHYKe IT0jMOBE U
MOCTYIIKE y PA3IMYMUTAM KOHTEKCTUMA;

- W3rpaJii HOBO MaTEeMAaTUYKO 3HAHHE
pjeniaBameM npodeMa U MOACIUPAHEM
CHUTYallN]a;

- KOHCTPYKTHUBHO, apTYMEHTOBAHO U
KpEaTHBHO JONIPUHOCH pajy IpyIie,
ycaryianiaBamy U OCTBAPEHY 3ajeTHUUKHX
[IUJbEBA;

- IJTaHWUpa BpHjeME 3a YUCHE H OPTaHHu3Y]e
MIPOLIEC YUEHa U YIIPaBIba HUM;

- pasBHja ujeje, HICTPAXKUBAYKH TyX U
HaBUKE J]a CIyIa APyre U apryMeHTyje
CBOJ CTaB/MHUIIJBEHHE;

- KOPUCTH MH(POPMALMOHE TEXHOJIOTH]E 32
qyBame, MPE3EHTAIM]y H 00pay moiaTaka.



5. IMoJMHOMH M PAIMOHAHH AJITe0APCKH U3Pa3u

3Hama Bjemrrune
Yuyennk he OuTH cnocodan aa: Yuyenuk he OuTH cnocodan ga:
- 00jacHM TIOJMOBE: TIOJIMHOM, YJIaH TIOJIMHOMA, - MPUM]jeHhYj€ 3aKOHUTOCTH KOje omoryhaBajy
KOC(HIIMjEHT IMOJIMHOMA, CTETICH MOJIMHOMA, MaHMILTYaIHjy TOJTMHOMHMA
HajCTapHjH WIaH MOJUHOMA, KOHCTAHTHH - BpiH (paKTOpHU3aIU]y MOJTHHOMA;
MOJINHOM, HYJIa IOJTUHOMA, JINHEAPHH MOJIMHOM, - BpIIH Omepaliije ca anrebapckuM u3pazuma

KBaApaTHU IMMOJIMHOM,
- U3BPIIX OCHOBHE OIEpaIije ca NOJIMHOMUMA U
PAIOHAIHIM alNre0apCKUM H3pa3umMa

6. JluHeapna ¢pyHkumja

3Hama Bjemrrune

Yyenuk he 0uTH cmocodan aa: Yyenuk he 6utTu cnocodan ga:

- Iperno3Haje ¥ UAeHTU(UKYje TojMoBe: PYHKIMja, |- peAcTaBba TayKe ca IjeIoOpPOjHUM U PEATTHUM
nuHeapHa GyHKIH]ja, TOMEH QYHKIIH]jE, KOJIOMEH KOOpAMHATama y IBOJAMMEH3UOHATHOM

¢byHkuyje, Hyna pyHkuuje, rpadpuk GyHKIuje; KOOPJIMHATHOM CHUCTEMY;

- IETaJbHO aHAIM3HUPA TOK M MPEIU3HO CKUAIIUPA - OYHUTaBa KOOpJAMHATE Tauyaka ca rpaduka
rpaduk TuHeapHe QyHKIHje ¢byHKIHjE;

- IpUMjeyje IMHeapHy QYHKIH]Y Y pjeliaBamy - KOpHCTH oAroBapajyhe pauyHapcke mporpame 3a
pa3auuuTUX Mnpodiema CKUIMpame rpaduka QyHKIIHja;

- OYHTaBa 0COOMHE JIMHEpaHe PpyHKIH]e
MpHKa3zaHe rpaduKkoM.

CraBoBU/BpHUjeIHOCTH

Yuyenuk he OuTH cmocodoan ga:

- IOCTAaBU M aHAJIM3HPA jeTHOCTABHUJU
po0JieM, UCTUIAHUPA BETOBO PjelllaBambe
0J1abupom
oJiroBapajyhux MareMaTH4KuX 1ojMoBa U
MOCTYIaKa, pUjeIld Ta T€ IPOTYyMadu U
BpEJ/IHYj€ pjelIekhe U MOCTYIAK;

-IPUMHjEHU MaTEMaTUYKe TTI0jMOBE U
MOCTYIIKE Y Pa3IMUYUTHM KOHTEKCTUMA;

CraBoBH/BpHjeHOCTH

Yyenuk he 0utH cmocodan aa:

- U3TPaJi HOBO MaTeMaTHUYKO 3HAHE
pjeniaBameM npodeMa U MOACIUPAHEM
CHUTYallN]a;

KOHCTPYKTHUBHO, apTyMEHTOBAHO U
KPEaTHBHO IOMPUHOCH paiy TpyIie,
ycaryiaiiaBamy U OCTBAPCHY 3a)CTHUUKHX
[1JbEBA,;

- IUTAHUPA BPHjeMe 32 YUCHE U J1a
OpraHu3yje mpoIiec yuerma U yrpaBiba
BUM,

- KOpUCTU MH(DOPMAIIMOHE TEXHOJIOTH]E 3a
9qyBame, IPE3CHTAIIN]y U OCHOBHY 00pay
MoJIaTaKa;



- IPE3CHTYj€ U MHTEPIIPETUPA PjeLICHA Y
KOHTEKCTY JaTor Mpo0emMa;

- IPEJCTaBJba MOJATKE Y MOTOTHUM
dhopmama npema tuiry (Tadbenom,
rpadMKOHOM, JJMHU]JCKUM, CTYITYaCTUM H
KpY)KHUM JHjarpaMrumMa), ca u 6e3
yrnoTpede oarosapajyhux pauyHapcKux
nporpama;

-KOPHCTHU padyHapCcKe mporpamMe 3a
M3padyHaBamke CTATHCTUYKUX BEINYHHA.

7. JIuHeapHa jeTHAYMHA C jeJHOM HEMO3HATOM M CHCTEMH JIMHEAPHHX jeTHAYMHA €A JIBHje Helo3HaTe

3Hama

Yyenuk he 0utTH cmocodan aa:

- MPETI03Haj€ U UJIEHTU(HKY]je TIOJMOBE: JIMHEapHa

JeIHaYMHA, pjelIee IMHeapHe jeTHaYnHE;
- pjelaBa JUHEapHe jeTHaYnHe 0e3 mapaMerapa;

- cacTaBJba JIMHEApHE jeTHaYnHE U IPUMjemYje UX

IIpU pjeliaBamky IpodiieMa 13 IpakKce;

- Ipeno3Haje U UACHTU(UKY]E TOJMOBE CUCTEM
JUHEapHUX jeIHaYlHa;

- pjelaBa U aHAJIM3UPA pjeliemha cucTeMa
JUHEapHUX jelHaYMHA ca JIBHje Hero3HaTe 0e3
napamerapa;

- cacTaBJba CUCTEME JIMHEAPHHX jeTHAYNHA C JIBH]jE

HETO3HaTe U MpUMjebYje UX 3a pjeliaBame
peanHux npoodiema;

Bjemrrune

Yyenuk he 6utTu cnocodan ga:

[IpUM]jeYj€ Pa3InUUTe TEXHUKE 32 pjelIaBambe
JTUHEPaHUX jeTHAaYNHA;

KOPHCTH padyyHapcKe Iporpame 3a pjeiiaBame
JMHEapHe jeIHauMHe;

pjeliaBa U IpuMjemYyje JIMHEapHy jeJHaUnHYy Ha
pjemaBame MPOOJEMCKHX 3aaTaKa;

n3zabepe u KoMOUHyje epuKacHe METOJIE
pjeliaBama cucTeMa JTMHEAPHUX jeTHaYnHa 0e3
napaMmerpa;

KOPHCTH pauyHapcKe Mporpame 3a pjeraBame
CUCTEeMa JIMHeapHUX jeTHauMHa.

CraBoBH/BpHjeHOCTH

Yyenuk he 0utH cmocodan aa:

- U3rpagrl HOBO MaTEMATUYKO 3HAKC
pjeniaBameM MpodieMa U MOICTHPaAHEM
CUTYaIlHja;

KOHCTPYKTHUBHO, apTyMEHTOBAHO U
KpEaTHUBHO JOTIPUHOCH Pay rpyrie,
ycarjamiaBamy U OCTBApEHY 3ajeTHUUKIX
[IUJHCBA;

- IJTaHUPa BpHjeMe 3a YUCHE U Ja
OpraHu3yje mpoIiec yuerma U yrpaBiba
BUM,

- KOPUCTH HH(DOPMAIIMOHE TEXHOJIOTH]jE 32
4yBame, IPE3CHTAIIN]y U OCHOBHY 00pay
MoJIaTaKa;

- IPE3EHTYje U UHTEPIIPETHpa pjeliemha y
KOHTEKCTY JaTor mpodsema;

- IPE/ICTaBJba MOIATKE Y MOTOJHUM
dhopmama npema tuiry (Tabenom,



rpadMKOHOM, JJMHU]JCKUM, CTYITYaCTUM H
KpY)XKHUM JHjarpaMrumMa), ca u 6e3
yrnoTpede oaroBapajyhux pauyHapcKux
nporpama;

-KOPHCTHU padyHapCcKe mporpame 3a
U3pavyHaBamkEe CTATUCTUYKUX BEJINYHHA.

8. HpnkasnBa}be nogaTraka: Taﬁe.napno u rpa(]mqlco NMPpUKa3uBambLEe JUCKPETHUX MToAaTaKa

3nama Bjemrune CTaBoBHM/BpHjeITHOCTH
Yuyenuk he OuTH cmocodoan ga: Yuyenuk he ouTu cnmocodan ga: Yuyenuk he OuTH cmocodoan ga:
- IPE/ICTaBJba MOJIATKE Y MOTOHUM (popMama - U3TPaJIM HOBO MaTEMATHYKO 3HAE

npema tumy (tabenom, rpadUKOHOM, TUHUJCKUM, | pjellaBambeM IpobiieMa U MOJCIUPAbEM

- Ile(pMHMUILIE TI0jMOBE TIOJATAK, Y30PaK, CTYNYaCTUM U KPYKHHMM JHjarpaMuMa), ca U 0e3 | CHUTyallHja;

(bpexsenmmja, monyaIHja; yrotpe6e oarosapajyhux pauyHapckux KOHCTPYKTUBHO, apI'yMEHTOBAHO
- WIEHTU(UKY]j€e MOATKE KOja Ce MOTY OOpaJUTH PRI, KpeaTHBHO JONPHHOCH pajy Irpyme,
CTATHCTHYKHM METONAMA; - KOPHMCTH padyHapCKe Mporpame 3a ycaraniaBary U OCTBAPERbY 3aj€THUYKHX
- PHKYIUBA, OITHCYje, CTPYKTYHpa, Kiacudukyje u | A3PATyHABAME CTATHCTHYKNX BETHIHHA. IMJBEBA,;

- IIJIaHUpa BpHjeMe 3a YUCHe U Ja
OpraHu3yje mpoIiec yuerma 1 yrpaBiba
BUM,

- KOPUCTH HH(DOPMAIIMOHE TEXHOJIOTH]jE 32
4qyBame, IPE3CHTAlIN]y U OCHOBHY 00pay
M0/1aTaKa;

- IPE3EHTYje U UHTEPIIPETHUpa pjeliemha y
KOHTEKCTY JaTor Tpodiema;

- IPE/ICTaBJba MOIATKE Y MOTOJHUM
dhopmama npema Tuiry (Tabenom,
rpadKOHOM, TUHU]CKUM, CTYITYaCTUM U
KpY)KHUM JHjarpaMrumMa), ca u 6e3
ynotpebe onroapajyhux paguyHapcKux
nporpama;

MOBE3Yje MOAATKE;

- aHaJIM3Upa, MHTEPIIPETUPA U TUCKYTY]€ IIOJIaTKe
npuKa3zaHe TabenapHo U rpapuuKy;

- OJIpe/IN eIIEMEHTAPHE CTATUCTHYKE BEININHE!
apUTMETHYKa CPeArHA, MOJYC, ME/IjaHa,
MUHHMMAaJIHA 1 MaKCUMaJTHa BPH]EIHOCT y30pKa.



-KOPUCTH padyHapCKe Iporpame 3a
HU3pavYyHaBaAbC CTATUCTUYKUX BCIIMYMHA.

JUIJAKTUYKA YIIYTCTBA U IPENNOPYKE - CMJEPHUIIE 3A HACTABHUKE
OcHoBHe 0co0uHe peaJiHUX OpojeBa

VY kpahem mpersieny OpojeBa O]l MPUPOJHUX JO peaTHUX, TpeOa M3BPIIMTH CUCTEMATH3alM]y 3Hama O OpojeBHMMa CTEYCHOT y OCHOBHO] IIKOJIH,
noceOHO UCTHUYhM NPUHIUI TEpPMaHEHIMje CBOjCTaBa padyyHCKuX omepanuja. [lpu Tome moceOHy mHakmkby OOpaTHUTH Ha CBOjCTBA PAYyHCKHUX
orepalmja, Kao OCHOBY 3a pallMOHAIM3AIN]y padyyHama U TpaHchopMaIyje n3pasa y OKBUpPY Apyrux jeauHuna. [lopes oCHOBHHX MeTOa, HACTABHUKY
ce cyrepuiie Jia y Mpolecy MpHIIpeMe 3a 4acoBe, a HAKOH TOra M Ha CaMHUM YacOBHMA, YUEHHIIMMA NPE3CHTYje KOHKPETHE CHTYyalldje y KOojuMa ce
KOPHCTE JEJHOCTaBHHU M CIIOKECHHUjU palMOHAIHU HM3pa3u. Hmp. mzabpaTu HEKO CIOXKEHHUje M3padyHaBambe M3 (U3MKe (HIIp. TpPAaBUTAMOHA CHJIA,
KynoHoB 3akoH, yBe3MBame KOHIEH3aTOPa, OTIIOPHUKA M PadyyHamke YKYITHOT KamaluTeTa/oTnopa), Xxemuje (KBaHTUTaTUBHO onpeluBame pacTBopa),
Oomosoruje (padyHame pacta rmomyJaiyje y 3aBUCHOCTH OJ] 33JaTHX Iapamerapa). Mory ce 3alaBaTtd W 3aJ1allid Y KOjuMa ce KOMOWHY]Y pa3JInduTe
MjepHe jeAnHUNe (HOp. KWIOrpaMHu, rpaMu, MUJIUrpamu). Mory ce KOHCTpyUCaTH M 3afally U3 PEaHOT JKMBOTA, HIP. oApehuBame yKymHOT M3HOCa
MjEeCeUHUX/TOUIIBUX payyHa 3a jeHo JoMahuHCTBO (paduyHH 3a CTpyjy, TenedoHe, rpujame, Boay, 003 cMeha, oapikaBame 3rpaje...). On yueHuka
OYEKUBATH PYTHHY y pauyHamy 0e3 moMohHHMX cpezacTaBa (ynmoTpeba caMo mamupa M OJIOBKE), Kao M BjelITUHE pauyHama yNOTPEOHOM TUTUTPOHA.
ITpopauyHe ycnoxkmaBaTi M MOjeJHOCTaB/bUBATH 110 noTpeOu. [loBe3atn ampokcumanujy 6pojeBa ca pajJoM y pauyHapcKOM Iporpamy 3a TaGenapHo
u3pauyHaBamwe. HanpaBuTtu TabenapHu npopadyH y KOMe ce pe3yaTaTu M3padyHaBama 3a0KpYKYy]y Ha JBHje JelUMale U ako ce pe3yiaTaTh KOpUCTe
0e3 3a0kpyxuBama. KoHCcTpyncatu npuMjep y KOMe € JaCHO BUIHU TpeEIIka KOja HacTaje HEeJOBOJFHO IOOPOM ampoKCHUMAIlMjoM. YUYeHUIIUMa 33/1aTh
3aJjaTaKk Jla CaMOCTaTHO HCTPaXyjy MHTEPHET y LUJbY MpOHAJTAXEHma J0O0pPO OCMHUIBEHOT KaJKyJlaTopa 3a alpoKCUMaIlHjy (CyrepucaTH KJby4HE
pujeun npertpare, Hip. online approximation calculator).

BekTopu

VYdeHUIM Cy HaBHKJIM J1a BEKTOpE HAECHTH(HKYjy ca KOHLENTOM yCMjEepeHEe IyKH, T€ je CTOra MOXeJbHO Ha Taj HaYMH M YBECTH I10jaM BEKTOpa.
[ToBe3atn ce ca KOHKPETHUM MPHUMjEpHMa U3 PEATHOT KHUBOTA, TOMONY KOjUX YYSHHIIM MOTY Jla CTEKHY IIUPY CIMKY O CAMOM TI0jMYy BEKTOpa. ¥Y3eTH
3a IpUMjep CHyIITamke CKUjama HU3 Opao, WM KpeTame JaMila 1o pujerr. Mory ce pa3MarpaTd U OINIITHJU MPUMjEpH, Kao IITO j€ HIP. KPeTame
THjeJa HU3 KOCY paBaH, WIM HEKU JPYrd MpUMjEepH pasjiarama cuie Ha Bekrope. HactaBHuk Tpeba aa ce mojcjeTd Koje (U3NYKe BEIHUHHE CYy
BEKTOpCKe U Aa Mel)y muMa oabepe HEKOJIMKO BHX 3a KOje cMarpa jaa cy oaroapajyhu. HactaBHuk Tpeba na ydeHHUKE YIyTH My Majio HalpeIHU]e
KOHIICTITE BE3aHE 3a BEKTOPE M BEKTOPCKE MpocTope, 0e3 ynaxkema y NyOuHy. YUeHHIIMMa HaBECTH NMpHMjepe HEKUX MHTYUTHUBHO NPUXBATIHUBHX
BEKTOPCKUX mpocTopa (Hmp. R™ ) u 00jacHUTH OCHOBHE OCOOHMHE BEKTOPCKMX Ipocropa. [lokasatu na Te ocoOMHE Bake Ha BEKTOPCKOM IMPOCTOPY




opujeHTHCaHMUX AyxH. Kaia ce BEKTOp mocMarpa Kao OpHjeHTHCaHa YK, MOTPEOHO je Aa YICHHUIIM JOCTUTHY HCXO0/Ie Be3aHE 3a Olepallnjy cabupama 1
ony3uMama. [loceOHy maxkmby NOCBETUTH JIMHEAPHO) 3aBUCHOCTH M MIPUMjEHH BEKTOpa Ha JI0Ka3MBamke CTaBOBa y IUIaHUMETpHUju. HactaBHuk Tpeba na
Ha Yacy KOPUCTH padyHapCcKe Mmporpame 3a paj ca BEeKTOpuMa (HIp. MporpaMe 3a JTUHAMHUYKY T€OMETPHjy) U Jla YYCHHKE YIIYTH y Paj ca TUM
nporpamumMa. KopucTutu npakTudHe mpuMjepe Kojuma ce WiycTpyje ynorpebda BekTopa. To MOTy OUTH IpUMjepy y KOjUMa ce CHJjla pasJiaXke Ha CBOje
KOMITOHEHTE. Y TpUMjeprMa KOPUCTUTH U TPUTOHOMETPH]Y IPABOYIJIOT TPOYTJIa.

IIponopuuoHasHOCT

KapakTepuctuka oBe TeMe je ITO y HOj J10JIa3d 10 M3pakaja MOBE3MBAKE M NPUMjeHA Pa3HMX MaTeMaTHYKHX 3Hama. Ha 0asu mpommpuBama H
npoayOJbuBama paHuje CTEYCHUX 3HAma, OCHOBHY MaXKiby OBJje TpeOa MOCBETHTH MPUMjeHH (YHKIHja TUPEKTHE U OOpHYTE MPONOPIMOHATHOCTH U
MPONOPIMja Y pjelIaBamky pa3HUX MPAKTHYHUX 3a/aTaKa, MoBe3yjyhu To U ca TabJIMYHUM U TpadUuKUM MpHUKa3HBambeM ojpeleHnx crama, mporeca u
nojaBa. JlupektHa u oOpHyTa mpomnopuuja oMoryhaBa HAaCTaBHHMKY /1a Ha BPJIO KpeaTHBAaH HAYMH IMOBEXY MAaTEMaTHKy Ca pEalHUM CUTYyalfjama.
[ToTeHnmpaT peanHe cuTyanuje, pealHe MpodiieMe U MOBE3UBAKE Ca IPYTUM MpeaMeTuMa. Moske ce ycrocTaBuTH Mehynmpeamerna kopenamnmja ca
pasnuuuTuM npenmeruma. Ha npumjep, y ¢usunm npehenu myt je qUPEKTHO MPOMOPLUOHATAH Op3WHH KpeTama U BPEMEHY, Y XeMHjH UMaMO Be3y
Mace, KOJIMYMHE U OPOJHOCTH jeIMHKH, Y Teorpaduju nMamMo pa3uuuTe ApyILITBEHO-reorpadcke npolece U 1nojaBe Koju ¢y y IUPEKTHO] UIIM OOpHYTO]
nponopruoHanHocTH. Y texHuuu U UT umamo takohep mojaBe koje cy 0OpHYTO MPONOPLMOHAIHE — HIIP. jayMHA CUTHANA pyTepa U yJIajbeHOCT O
UCTOT M CIIMYHO. YBECTH TIPOIIOPIHjYy MPOIEHTHOT pauyHa. Ha HHM3y mpuMjepa W3 peaHOT XHBOTa CHMYJIHMPATH peajiHe CUTYyallHje, ca KojuMa ce
rpahanu cycpehy y peaqHOM KMBOTY: OAJIyKa O MOJAU3alky KpeauTa, IpoljeHa crnocoOHOoCTH Bpahamwa KpenuTa, paBbeme MilaHa Bpahama KpeauTa,
y3UMame y 003Up pa3IudyuTHX MapaMeTapa KOju Cy CacTaBHH JHO OBE IMpobiieMaThKe. 3a pjellaBame 3aJaTaka BE3aHMX 3a MPOICHTHU U KaMaTHU
padyH, KOPUCTUTH U padyyHapCKu NIporpam 3a TadenapHO u3paudyHaBamwe. J[oOMjeHe pe3ynTare npejacraBibatu TabenapHo, rpaduuku. Cyrepucatu
YYCHHMIIMMA Jla CaMH MHTEpHpeTHpajy n1o0ujeHe pesynrare U GopMupajy KpUTHUKU CTaB Ipema J00ujeHuM pesyiaratuma. OMoryhutu ydeHuriuma jia
CaMOCTAJTHAM PaJIOM, WJIM PaJioM y TpyliamMa pa3BHjajy CBOje OpraHu3aIfoHe, KOMYHHKAIIMOHE, TPE3CHTAI[IOHE U KPEaTHBHE BjEeIITHHE.

Tpuronomerpuja npaBoyrJior Tpoyr.ia

OBy Temy peanu3oBaTH ca MOCEOHUM 3aXTj€BOM MOTIIYHOT pa3yMmHjeBama Be3a u3Mel)y cTpaHMIla U yriioBa MPaBOYIJIOT TPOYTJia, lbUXOBE MOCIbEIHIIE
u npumMmjene. [Ipu pjemaBamy npaBoyryior Tpoyria Tpeda ce OrpaHUYUTH Ha JeIHOCTaBHM]E, alli pasHOBpCcHH]je 3aj1aTke. [loceOHy maxmby MOCBETUTH
MPUMjEeHH TPUTOHOMETPUJCKMX (YHKIMja Ha pjeniaBambe MpoONIeMCKUX 3anaTaka. KopuCTHUTH mnpuMjepe H3 peajHor KHUBOTa KOJU MOTY
3aWHTEPECOBATH M JOJATHO MOTHBHCATH YYCHUKE 3a OBY BaXXKHY MaTeMaTHuyKy obsact. Ha mpumjep: moa KojuM yriioM je HareT 4yBeHH Topaw y 13w,
yrao Mo KOjuM Tajajy CyH4YeBH 3palld, IpUMjeHe y TEOJIOTHU]H, YTJIOBU €TUIIATCKUX MUpaMu/ia, BUCHHE pa3HHUX o0OjeKaTa u CII.
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[MosmMHOMM ¥ PALMOHAJIHM AJITe0apCKU U3pa3u

[Hnsp oBe Teme je nma y4eHHWIM, KOPUCTehW CBOjCTBa omepaiuja ca peajqHuM OpojeBHMa, OBJIA[Iajy HJEjaMa M TOCTYIIMMa BpIIEHa HICHTUYHUX
TpaHchopmalmja ca NOJTMHOMUMA U anredapckuM pasnomuuMa. [Ipu Tome Texumire Tpeba na Oyae Ha pa3sHOBPCHOCTH HJigja, CBPCH M CYIITHHU THX
TpaHchopMmalmja, a He Ha paay ca KOMIUIMKOBaHUM m3paszuMa. [ToceOHO 00paTiTh naxkmy Ha PaKTOPH3AIN]y TOJTUHOMA.

JIlnneapHa pyHkumja

VY okBHpYy OBe TeMe Tpeda W3BPIIMTH NPONyOJpUBaEK-€ U H3BjECHO NMPOLIMPUBAIE 3HAWka YUY€HUKa O (pyHKHjama yommire , moceGHO, JIMHEapHOj
¢ynknuju. [ToHOBHTH OCHOBHE 0COOMHE KOOPAWHATHOT CHCTEMa Yy PaBHU U MpPUKa3 Tadyaka y meMy. HayunTu kako ce MCIUTYjy U 3amucyjy ocoOuHe
nuHeapHe pyHkuuje. JlnneapHe QpyHKIMje UMajy BEIMKY IPUMjEHY Y pPa3IMYUTUM 00JacTUMa Hayke U mpakce. Ilopea oCHOBHHX MeTO/a, HACTaBHUKY
ce Cyrepuile Ja y Mpolecy MpHUIpeMe 3a 4ac MPUIPEMH U pa3paad, a Ha CaMOM 4acy YYEHUIMMa INPEe3eHTYje KOHKPETHE CHTyalHdje y Kojuma ce
KOPHCTE jeITHOCTaBHU U CIIOKEHHjH TIPUMjepH yroTpede inHeapHe (QyHKIHje y pjelaBamy NpakTHIHUX Mpobiema. Ha KOHKpeTHUM mpuMjepuMa u3
¢busnke, xemMuje WK eKOHOMHje (KPEHYTH Ha IpUMjep ca KpeTameM THjella P KOHCTAaHTHO] Op3uHM), yoyaBaTu ocoOuHe nuHeapHe pyHkmuje. Ha
npuMjepy u3 ¢usnke, ynopehusatu rpaduke Kojuma ce MpUKaszyje KpeTame THjeNla MpH pa3nuduTuM Op3uHama. [lutatu yueHHKe, Kako Ha OCHOBY
rpaduka MOXeMO J1a 3aKJbY4UMO Koje THjeno ce kpehe Behom Op3uHOM? YueHuiu Tpeda ja KOpHCTe padyyHapcKe mporpaMme Kao MOJPUIKY Y CTHLABY
BjElITHHA paja ca JuHeapHoM (yHkiujoM. [logcTunatn yueHuke na camu, MCTpaxyjyhu moysnaHe pecypce Ha WHTEpHETY, MPOLUjeHE KBAJIUTET
OHJIJH MpOoTpamMa 3a CKulmpame rpaduka GyHKIHja u 1a eUKacHO KOpUCTe 0ap jeaH o HbHX.

JInHeapHa je)malmﬂa C jelIHOM HEIMO3HATOM M CUCTEMHU JIMUHECAPHUX jejmaquﬂa ca )]Bl/lje HEMnmo3"HarTe

VY oxBupy oBe TeMe TpeOa M3BPLIMTH NPOAYOJHbHBAKE U M3BJECHO MPOLIMPUBAKE 3HAKHA YUYEHUKA O JIMHEAPHO] JeIHAYMHU C jeJJHOM HENO3HAaTOM U
CUCTEeMa jeJHauMHa ca JABHje Hero3Hate. Mctuuyhu mojam eKBUBAJIEHTHOCTH jJ€JHAUMHA U MPUMjEHY Y HBUXOBOM pjelllaBamy. Y OBOj TEMH TEKUIITE
Tpeba na Oyne Ha NMPHUMjEHM jelHAuMHA MPH pjelaBamy pazHuX npodiema. OyeKuBaTH OJ1 YUEHUKaA Ja (OpPMHpajy KPUTHUKH CTaB O JOOHjeHUM
pjememuma. [IpuMapHu 3a7aTak je a yUYEeHHIM JTOCTUTHY MCXOJIe yuema KOjU ce OJJHOCE Ha pjelllaBame CHCTeMa JIMHEapHUX jeJHauuHa ca JBUje
Hermo3HaTe. Y OCHOBHOj M Cpelm0j IIKOJIM Hajuenthe ce KopucTe METOoAa 3aMjeHe, MeTojJa CYNpOTHHX KoeduimjeHata, KpamepoBo mpaBuwio u
rpapuuka merona. Kana je pujeu o pjemaBamy cucTeMa, YISHUIM Tpebasia a 3a JJaTH CUCTEM jeHauMHa NMPENo3Hajy U apryMEHTY]jy KOoja MeToja je
MOro/IHMja (Koja TEXHUKA 3aXTHjeBa Mame U3pauyyHaBama, paJl ca ,,JeIHOCTaBHUJUM * OpojeBHMa, pjelllaBambe y MambeM 0pojy kopaka u ci.). Kopuctutu
U padyHapcKe TporpaMe 3a pjeniaBame CUCTeMa JIMHEapHUX jeTHaunHa. MOTHBHCATH YYSHHKE J1a CaMU HaIHUIIy padyyHapCKH MPOTrpaM 3a pjeliaBarme
crcTeMa JIMHEAapHUX jemHaunHa. MOTHBUCATH YYEHHUKE J]a CaMH TIPETO3Hajy peayiHe CUTYyalfje KOje ce MOTY INPEICTaBUTH CHCTEMHMA JIMHEAPHHUX
jenHaunHa. PjemraBame cucteMa jeHaAYMHA U3 peaTHoOr KUBOTA HE Tpeba Jla ce CBOJIM camMo Ha Jo0ujame pjeliema kKao OpojHe BpUjeIHOCTH, Beh u Ha
Jajby aHaNU3y M HMHTEpIpeTanujy IoOMjeHHX pjeliemha, Y KOHTEKCTY (QopMHpama COICTBEHOI CTaBa, KPUTHYKOI MHIUBEHA O J00HjeHUM
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pe3ynratuma.
IIpuka3uBame nmojgaraka: TadeapHo u rpapuyuko NPUKa3ZMBambe JUCKPETHUX MOAaTaKa

VY okBHpY OBe TeMe yueHHUIM Tpeba Jla CTeKHY 3Hama U BjeIUTHHE KOje Cy Be3aHe 3a paj ca nojauuma. Paj ca nonanuma noapasymujeBa NpUKyIIbambe,
pasBpcraBame, o0paly, aHaIM3y U INpUKa3UBame IojaTaka y oarosapajyhem oOiuky. YueHuuu Tpeba na, kopucrehu MaTeMaTHUKHM anapaTr U
CTaTUCTHYKE METOAE, OyAy OCIIOCOOJbEHU /1a IPUKa3aHe M0JIaTKe OYMTajy, HCIIPABHO UX NpoTymaue u ynorpujede. HactaBHuk Tpeba na ce pedepuiie
Ha ojaroBapajyhe nepuHUIMje KOje MpOHAIA3MMO Yy MHPOPMATHUIM: MTa je WHPopMaIyja, mTa je MmojaTak, mTa MoaApa3yMHjeBaMoO O] MPOIECOM
NPUKYIUbamka MoJlaTaka M Koja je yJora pauyHapa |, yOITe, HHPOPMAaIlMOHUX TEXHOJIOTH]a y MPOIeCy IPUKYIJbamba U 00paje nmogaraka. HacraBHUK
Tpeba J1a UCX0oJie U3 OBOT MOAYJA MOBEXE ca KOpeIHpaHuM Ucxoauma u3 npeamera OcHOBU MH(OpMATHKE, ajly Jla Harjlacak CTaBU Ha padyyHapCKy
oOpagy mojaTaka ca MaTeMaTHYKOr acrekra. Pax ca momamuma mojapasyMHujeBa KOMOMHOBamk€ MaTeMaTHUKHX BjeIITHHA H3padyHaBama ca
MHGOPMATUYKUM BjeIITHHAMA KOj€ C€ OJIHOCE Ha ynoTpely  paj y oAroBapajyhum padyHapCKUM MpOrpaMHMa, Kao HITO Cy MPOrpaMu 3a TabeIapHy
o0pany noxaraka (Ha npumjep Excel), anu u 1pyru nporpaMu Miad IporpaMcKu MOJYJIM 3a CTaTUCTUUKY oOpaay mojataka. HacraBHuk Tpeba na, Ha
OCHOBY COIICTBEHHX M YYEHUUKUX NpedepeHirja, Kao U TEXHUYKUX MOTYNHOCTH, CAaMOCTAJIHO MPOIMjEeHH KOje TEXHOJOTHje M Yy K0joj Mjepu he
KOPUCTHUTH 3a peanu3alyjy oBor Moayna. Pan y y nporpamy 3a o0pajy mojaraka mojpa3yMHjeBa MPELU3HO YHOLICHE U CTPYKTyHpame Mojaraka, y
3aBHCHOCTH OJ1 THMA nojaTka. [lopen cTangapJHUX TEXHUKA, KOje ce OJIHOCE Ha PaJ] ca MaTeMaTHUYKUM U APYruM (GopMmyinaMa, KOJ YYeHHKa je BaKHO
pa3BHjaT U KOMIETEHIIM]Y KPUTHUKOT OCBpTa MpemMa J00MjeHUM MoAallMa, Y CMHUCITY NPaBUIIHOT TyMademwa MojjaTaka (Ha KOju HauMH ce U3payyHare
BEJIMYMHE MOTY CTAaBUTH Yy KOHTEKCT 3aKJbyuhBama W TmpeaBubama). I[lpumjepu Tabenapne obOpane momataka Tpeba ga Oyay CMHUCICHH U Ja
oJlpakaBajy peajHe cuTyamuje (HIp. cCUMyJaluja paaa npojaBHuile, ¢adpuke, cTaTUCTUYKAa oOpaaa mojaaraka Ha u3bopuma). OOpama momaraka
noJipasymMujeBa cBe (paze: MpUKyIIbamke, CTPYKTYHpame, YHOIICHE, H3pauyHaBame, TpaQuuko MpUKa3uBamkbe, TyMauekhe, CHHTE3a, aHAlln3a U JAPYTH
o0JMIM 3aKJbyuuBama U NpejcTaBbambe. HacTraBHUK Tpeba fa 110 yacoBa MOCBETH aHAIM3M MAaTEMAaTUUKHUX acleKkaTra y pauyHapCKUM MporpaMuma 3a
TabenapHy oOpany nojaraka, Koju Cy yUYeHHIIM KOPUCTHIIN Y PETXOTHOM HIKOJoBamwy. M3a cBakor nujarpama (Ha npumjep rpadukoHa Koje Y4eHUIH
Mory naa kpeupajy y Excel-y) croju marematnuka nosanuHa. Ha mpumjep, CTynuacTH WM JMHUJCKU JAWjarpaMH MpPUKa3yjy BPHjETHOCTH 3aBHCHE
IIPOMjeHJbUBE y OJIHOCY Ha He3aBUCHY (Hajuemrhe AMCKpETHY) MpoMjeHsbMBY. HacraBHHK Tpeba aa moBexke KoHIenT rpadukona y Excel-y (umm
CIINYHOM IMpOrpaMy) ca KOHLENToM rpaduxa ¢yHKIUje (Ha mpuMmjep noBe3aTH Tpaduk JIHMHEapHE (QYHKIHMje ca JUHUJCKUM TIpadUKOHOM Y
padyHapckoM mporpamy). Kpyxau aujarpamu (IomyjJapHO Ha3BaHU ,,TUTE” — €HIJ. pie) ce Hajuernthe KOPUCTE 3a MPECTaBhamkbe MPOIEHTYATHOT
yajena HeKe BPHJETHOCTH y OAHOCY Ha yKymaH, 30MpHM mojaarak. HactaBHuk Tpeba Ja MOBEXE KOHIENTE MPOIEHATa/IPOIICHTHOT padyHa ca
onroapajyhuM KpyXHUM JujarpamMuMa y paduyHapckoM nporpamy. Paa y mporpamy 3a oOpady mojaTaka He Tpeba /1a pa3BHja caMoO BjeIITUHE YICHUKA
KOje ce OJIHOCE Ha TeXHHMKe paja ca moaaunuma, Beh na pasBujajy ¥ GopMHpajy KPUTUYKO MUIUBEHE O W3pauyHATUM BPUjEIHOCTHMA, /1a Pa3BUjajy
ciocoOHOoCcT mpenBubama norahaja Ha OCHOBY noOMjeHMX HH(pOpMalMja W pa3BHUjabe BPHUjEIHOCTH M CTaBOBAa O MOJA3HUM U HM3padyHATUM
BeIMYMHAMa. Y OKBUPY OBE TeM€ YYSHHIIM Tpeba J1a oApesie apuTMETUUKY CPEIUHY, MOAYC, MENjaHy, MUHUMAJIHY 1 MaKCHUMAJIHy BPHjEIHOCT y30pKa
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Ha OCHOBY I0JIaTaKa KOjU Cy NMPUKA3aHU HA PA3TUYUTE HAYMHE: TEKCTYyallHO (CTPYKTYMpPaHO M HECTPYKTYHpaHO), TabenapHo, rpaduuku. HactaBauk
YUEHHUIIMMA MOXKE 33/1aTH IMPOjEeKTHH 3aJaTak, Koju OW Mojapa3yMHujeBao MPUKYILUbAE U 00paay MojaTaka M3 pazIUuUTHX HM3BOPA, MPEICTaBIbAHE
noJiaTaka y pazinuuTuM (opmMama, HHTEpIpeTanunjy, Ipe3eHTalljy U JUCKYCH]y JOOHMjeHUX IoJaTaKa U pe3ysiTara UCTpakuBama. HacTaBHUK TeMy
IpOojeKTa MOJKe Jla n3abepe Tako J1a OHa OJroBapa CTpyLH YUeHHKA.

OLJEILUBAIBE
OujemnBame ce BPIIN y CKJIaAY ca 3aKOHOM O CpellbeM 00pa3oBamy U BacnuTamy U [[paBIIIHIKOM O OljjemuBamky YUCHUKA y HACTABH U MOJIaTamky

UCIHTA Y CPEEbOj IKOJH.

HNHTEIPALIMJA

OcHoBu uH(pOpMaTuKe
dusnka

Xemuja

CrpyuHu npeamMeTu
[IpakTnuHa HacTaBa

orwdPE

N3BOPU
1. Vubenuk omo6peH o1 ctpane MuHucTapcTBa npocsjere u kynrype Penyonuke Cpricke

2. Jlpyra cTpy4Ha JIuTepaTypa U NpUpYYHULIU
3. Unrepner
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