HACTABHMU ITPOI'PAM 3A IIPEJMET: MATEMATHUKA
CTPYKA: 3IPABCTBO

SAHUMABE: CTOMATOJIOIIKU TEXHUYAP
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, CTYTYaCTUM 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.



ANJAKTUUYKA YIIYTCTBA U IPENNOPYKE - CMJEPHUILIE 3A HACTABHUKE
OcHoBHE 0cO0MHe peatHUX OpojeBa

Y kpahem mpernemy OpojeBa o MPUPOAHHMX IO PEATHUX, Tpebda M3BPIIMTH CUCTEMATHU3AIH]y 3HAWKHa O OpojeBUMa CTCUEHOT Y OCHOBHO] IIKOJH,
noceOHO MCTHYyhHM NPUHIMII NEepPMaHEHIMje CBOjCTaBa padyyHCKHX omepaudja. Ilpu Tome moceOHy Nakmy OOpaTUTH Ha CBOjCTBA PAYyHCKHX
oreparija, Kao OCHOBY 3a pallMOHANTHN3alN]y padyHama U TpaHchopMalrje u3pasza y OKBUpY Apyrux jeauHura. [lopea oCHOBHUX MeTO0/1a, HACTABHUKY
ce cyrepuiie Jia y Mpolecy MpHUIIpeMe 3a 4acoBe, a HAKOH TOra M Ha CaMHUM YacOBHMA, YUEHHIIMMA NPE3CHTYje KOHKPETHE CHTYyaldje y KOjuMa ce
KOPUCTE jEJHOCTABHHM W CJIOKCHUJjU paIllMOHAIHU m3pa3u. Hip. m3abpaTu HEKO CIOXKEHHUje M3padyHaBambe W3 (U3MKE (HIIP. TPAaBUTAIMOHA CHJIA,
KyioHOB 3aK0H, yBe3MBambe KOHJICH3aTOPa, OTIIOPHUKA M PauyyHAmhEe YKYITHOT KalalluTeTa/oTnopa), Xxemuje (KBaHTUTaTUBHO ojpehuBame pacTBopa),
ouosioruje (padyHame pacra MOIyJalyje Y 3aBUCHOCTH O] 33JaTuX Mapamerapa). Mory ce 3ajaBaTH U 3aJalld Y KOjuMa ce KOMOWHY]jY pa3JinyuTe
MjepHe jenuHuIle (HIp. KHWIOTPaMH, IpaMu, MIJIMTpaMu). Mory ce KOHCTpYUCATH W 3aJ1alld M3 PEaTHOT JKMBOTA, HIP. opehuBame YKYITHOT M3HOCA
MjeCEeYHHX/TOUIIBIX padyHa 3a jeaHo qoMahuHCTBO (padyHH 3a CTpYjy, TenedoHe, rpujame, BOay, 01B03 cMmeha, onpkaBame 3rpaje...). On ydeHuka
OYEKUBATH PYTHHY y padyHamy 0e3 momMohHHX cpeacraBa (ymoTpeba caMo mamupa M OJIOBKE), Kao M BjeIITHHE padyyHama yIOTPEOHOM TUTHUTPOHA.
[IpopauyHe ycinoxmaBaTu U NOjeAHOCTaB/bUBATH TI0 TTOTpeOu. [loBezatu anmpokcumalinjy OpojeBa ca pajoM y pauyHapCKOM Iporpamy 3a TaberapHO
n3pauyHaBame. HampaBuTn TabenapHu npopadyH y KOMe ce pe3yiaTaTd u3padyHaBama 3a0KpYXKY]y Ha JBHUje JelHMale U ako ce pe3ylTaTh KOPUCTE
6e3 3a0KpyxuBama. KoHCTpyncaTn npuMjep y KOMe ce jaCHO BUJM I'pellika Koja HacTaje HeI0BOJbHO JOOpOM ampoOKCHUMALMjoM. YUEeHUIIUMa 3aJaTu
3aJjaTaKk Jla CaMOCTAJIHO HCTPaxKyjy MHTEpPHET y LUJby NpOHAJaXema J00p0 OCMUIBEHOr KajlKyjlaTropa 3a alpoKCUMalujy (CyrepucaTv KibydHe
pujeun nperpare, Hip. online approximation calculator).

BekTopu

VY4eHunu cy HaBUKIM J1a BEKTOpe MACHTHU(UKYJY ca KOHIENTOM YCMjE€peHe IyXH, T€ je CTOra IMOKeJbHO Ha Ta] HAaYMH U YBECTH I0jaM BEKTOpa.
[ToBe3atyn ce ca KOHKPETHUM MPUMjEpHUMa U3 PEaTHOT KHUBOTA, ITOMONY KOJUX YYCHHUITH MOTY Jla CTEKHY IIMPY CIUKY O CAMOM TI0jMy BEKTOpa. Y3eTH
3a MpHUMjep CIyIITambe CKHjama HU3 OpAo, WM KpeTame Yamila Mo pujend. Mory ce pa3MaTpaTH M ONIITHJU NPUMjepH, Kao LITO je HIpP. KpeTarmbe
THjeNa HU3 KOCY paBaH, WJIM HEKH JIpyTd IpUMjepu pasiarama cuie Ha BekTope. HacraBHuk Tpeba na ce mojcjeTd koje (u3NyKe BeTHYUHE Cy
BEKTOpCKE U J1a Mehy muMa ojabepe HEKOIMKO BUX 3a Koje cMaTpa Ja cy oarosapajyhu. HactaBHuk Tpeba Aa yueHUKe YOYTH Uy MaJIO HaIlpeIHH]je
KOHIIETITE BE3aHE 3a BEKTOpPE M BEKTOPCKE MpocTope, 0e3 ynaxkema y NyOuHy. YUeHUIIMMa HaBECTH MpHMjepe HEKMX MHTYUTHBHO MPUXBATIHBUBUX
BEKTOPCKUX MpocTopa (HIp. R™ ) U 00jacCHUTH OCHOBHE OCOOMHE BEKTOPCKUX IMpoctopa. [Toka3atu na Te 0coOMHE Bake Ha BEKTOPCKOM MPOCTOPY
opujeHTHCaHUX Tyxu. Kama ce BeKTop mocMarpa Kao OpujeHTHCaHa TyX, TOTPEOHO je /1a YUSHUIIN TOCTUTHY UCXOJIe Be3aHe 3a onepalujy cabupama u
onxy3uMama. [loceOHy maxkmby NOCBETUTH JIMHEAPHO) 3aBUCHOCTH M MIPUMjEHH BEKTOpa Ha JI0Ka3MBamke CTaBOBa y IUTaHUMETpHUju. HactaBHuk Tpeba na




Ha 4Yacy KOPUCTH padyyHapCKe Mporpame 3a paj ca BEKTOpuMa (HIp. IMporpaMe 3a JUHAMUYKY T'€OMETpPHjy) W Ja YUYEHUKE YINyTH y paj ca TUM
nporpamumMa. Kopuctutu npakTudyHe nmpuMjepe Kojuma ce WiycTpyje ynorpeda Bektopa. To MOTy OUTH IIpUMjepy y KOjUMa ce cujla pa3jiake Ha CBOje
KOMITOHEHTE. Y MpUMjeprMa KOPUCTUTH U TPUTOHOMETPH]Y ITPABOYTJIOT TPOYTJIA.

IIponopuuoHaaHOCT

KapakTepuctuka oBe TeMe je IUTO y HOj J10Ja3U 10 M3pakaja MOBE3MBalkE M IPHUMjeHa Pa3HMX MaTeMaTHYKUX 3Hawma. Ha 0a3u mpommpuBama U
npoayOJbuBama paHuje CTEYCHUX 3Hama, OCHOBHY MaXKIy OBJje Tpeba MOCBETHTH NMPUMjEHN (YHKIMja JUPEKTHE U OOpHYTE MPONOPIMOHATHOCTH H
MPONOPIMja Y pjelIaBamky pa3HUX MPAKTHYHUX 3a/aTaKa, MoBe3yjyhu To U ca TabJMYHUM U TpadUuKUM MPHUKa3HBambeM ojpeleHnx crama, mporeca u
nojaBa. JlupektHa u oOpHyTa mpomnopuuja oMoryhaBa HAaCTaBHHMKY J1a Ha BPJIO KpeaTHBAaH HAYMH IMOBEXY MAaTEMAaTHKy Ca pEaTHUM CUTYyalfjama.
[ToreHnmmpaTn peanqHe cuTyalyje, pealHe npodjaeMe U MOBE3UBAKE Ca JPYTrUM MpeaMeTuMa. Moxe ce yCrocTaBUTH MelhynpeaMeTHa Kopenammja ca
pasnmuuntuM npeameruma. Ha mpumjep, y ¢usunm npehern myt je TMpEKTHO MPOIOPIHOHATIAH Op3UHH KpeTama U BPEMEHY, Y XeMHjU UMaMO Be3y
Mace, KOJIMYUHE U OpOjHOCTHU jeTUHKH, Y Teorpaduju UMaMo pa3InyuTe IpYIITBEHO-reorpadcke mpolece U rnojaBe Koju Cy y AUPEKTHO] HIIM OOPHYTO]
nponopuuoHanHocTH. Y Texuuuu 1 UT umamo takohep mojaBe koje cy 0OpHYTO NPONOPLMOHAIHE — HIP. jaudHa CUTHANA pyTepa M yAaJbeHOCT O
UCTOT M CIIMYHO. YBECTH NPOIOPIHjYy MPOLEHTHOI pauyHa. Ha HM3y mpuMjepa U3 peaHor *HBOTa CUMYJIHMpATU peajiHe CUTYyallHje, ca KojuMa ce
rpahanu cycpehy y peaqHoM XKUBOTY: OJUTyKa O MOAM3almy KPeAWTa, MPOILjeHa CocOOHOCTH Bpahama KpenuTa, IpaBJbemke IulaHa Bpahama KpeaurTa,
y3UMame y 003Up pa3IudyuTHX MapaMeTrapa KOju Cy CacTaBHH JHO OBE IMpobiieMaThKe. 3a pjellaBame 3aJaTaka BE3aHHMX 3a MPOICHTHU U KaMaTHU
padyH, KOPUCTUTH W pavyyHapCKu Iporpam 3a TaOenapHO u3pauyHaBamwe. JloOujeHe pesynraTe mpeacTaBbaTu TadbenapHo, rpaduuku. Cyrepucatu
YUEHHULIMMA J1a CaMU UHTEpIIpeTHpajy A00HjeHe pe3ynaTaTe u GopMupajy KpUTUUKU CTaB Ipema JoO0ujeHuM pesyiaratuma. OMoryhutu ydyeHunuma ja
CaMOCTAJIHMM PaJIOM, HJIM PaJioM y rpyliamMa pa3BHjajy CBOj€ OpraHu3alMoHe, KOMYHHKAIIMOHE, TPE3EHTAI[MOHE U KpEeaTUBHE BjeIITHHE.

Tpuronomerpuja npaBoyrJior Tpoyr.ia

OBy TeMy pealn30BaTH ca MOCEOHUM 3aXTj€BOM IOTIYHOT pa3yMHjeBama Be3a n3Mel)y CTpaHHIa U YIJI0Ba MPaBOYIJIOT TPOYTJa, BUXOBE IMOCIbEAULIE
u npumMmjene. [Ipu pjemaBamy npaBoyriior Tpoyria Tpeda ce OrpaHUYUTH Ha JeIHOCTaBHM]E, alli pasHOBpCcHH]je 3aj1aTke. [loceOHy maxKmby MOCBETUTH
MPUMjEeHH TPUTOHOMETPUJCKMX (YHKIMja Ha pjeniaBambe MNpoOJIeMCKUX 3anaTaka. KoOpuUCTHUTH mnpuMjepe M3 peaJHOT >KMBOTAa KOJU MOTY
3aMHTEPECcOBATH U JOJAaTHO MOTUBHMCATH YUEHHUKE 3a OBY BaXKHY MaTeMaTHuKy oOjact. Ha mpumjep: moa KojuM yrjioM je HareT yyBeHH Topam y [1u3m,
yrao 1oJi KOjUM TaJlajy CyHYEBH 3pally, IpUMjeHe y T'€0JIOTHjU, YTJIOBU €TUMAaTCKUX MUpaMKJia, BHCHHE pa3HUX o0jeKaTa U Cil.

ITosimHOMM M pALIHOHAIHM aJTe0apCKU H3Pa3H

[lnsp oBe Teme je nma y4eHHWIM, KOPUCTehHW CBOjCTBa omepaiuja ca peaqHuM OpojeBHMa, OBJIa[ajy HicjamMa M TMOCTYINIMMa BpIICHa WIACHTHYHHX
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TpaHchopmalmja ca NOIMHOMUMA U anredapckuM pasnomuuma. [Ipu Tome Texxumre Tpeba na Oyae Ha pa3sHOBPCHOCTH HJ€ja, CBPCU M CYHIITHHU THX
TpaHcopmalija, a He Ha pajay ca KOMIUTMKOBaHUM u3pasuma. [locebHO o0paTtuTu naxkmy Ha (pakTopu3alujy NOJTMHOMA.

JIlnneapHa pyHkumja

Y okBUpY OBe TeMe Tpeba W3BPIIUTH MPOAYOJbUBAFE M W3BJECHO NMPOIIMPUBAKE 3HAKka YYCHHKA O (PyHKHjaMa yOINIITe M, IMOCEOHO, JIMHEAPHO]
¢bynkuuju. [IoHOBUTH OCHOBHE OCOOMHE KOOPJIMHATHOT CUCTEMa Y pPaBHH W NPHKA3 Tadyaka y keMy. HayunTu kako ce UCIHTYjy U 3alucyjy OCOOMHE
nmuHeapHe QyHkuuje. JlnaeapHe QyHKIMje UMajy BEIMKY MIPUMjCHY Y pa3IMYUTHM 00JIacTUMa HayKe U mpakce. [lopen oCHOBHHX METO0]1a, HACTaBHUKY
ce Cyrepuile Ja y Mpolecy NMpHUIpeMe 3a 4ac MPUIPEMH U pa3pald, a Ha caMOM 4acy YYCHHUIMMa MPE3eHTYje KOHKPETHE CHUTyallhje y KOjuMa ce
KOPHCTE jeITHOCTaBHU U CIIOKEHHjH TIPUMjepH yIoTpede nHeapHe (QyHKIHje Y pjeliaBamy MPakKTHIHUX rpodiiema. Ha KOHKpeTHHM mpuMjepuma us3
¢busnke, xemMuje WK eKOHOMHje (KPEHYTH Ha IPUMjep ca KpeTameM THjella P KOHCTAaHTHO] Op3WHM), youaBaTH OCOOHMHE JnHeapHe ¢yHkuuje. Ha
npuMjepy u3 ¢usnke, ynopehusatu rpaduke Kojuma ce MpHKasyje KpeTame THjela Ipu pa3iTuuuTuM Op3uHama. Ilurtaté ydeHuke, Kako Ha OCHOBY
rpaduka MOXEMO J1a 3aKJbYYHMO Koje Tujeno ce kpehe Behom Op3uHoM? YueHUIM Tpeda J1a KOpUCTe padyyHapcKe Mporpame Kao MOJPIIKY y CTULAY
BjelITHHA paja ca JuHeapHoM (QyHKiujoM. [loacTuiaTy yueHHWKe J1a caMu, MCTpaxyjyhu moyslnaHe pecypce Ha WHTEPHETY, MPOIUjeHE KBAJIUTET
OHJIaJH MpoTpaMa 3a CKulmpame rpaduka GyHKIrja u 1a ehrukacHO KOpucTe O0ap jesiaH of lHX.

JInHeapHa je)malmﬂa C jelIHOM HEIMO3HATOM M CUCTEMHU JIUHECAPHUX jejmaquﬂa ca )]Bl/lje Hemo3Harte

VY oxBupy oBe TeMe TpeOa M3BPLIMTH NPOAYOJHbMBAKE U M3BJECHO MPOLIMPUBAKE 3HAKHA YUYEHUKA O JIMHEAPHO] JeIHAYMHU C jeJHOM HENO3HAaTOM U
cucTeMa jeJHayMHa ca ABHje HermosHare. Mctuuyhu nmojaM eKBUBaJIGHTHOCTH jeIHAYMHA U IPUMjEHY Y BUXOBOM pjelliaBamy. Y OBOj TEMH TEKHUILTE
Tpeba na OyJe Ha NMPHUMJEHU jelHAuMHA INPH pjellaBamy pazHuUX npobiema. OdeKUBaTH OJI YUEHHKa Ja (OpMHpajy KPUTHYKH CTaB O JOOMjeHUM
pjememuma. [IpuMapHM 3a7aTak je a yYEeHHUIM JOCTUTHY MCXOJIE€ yuera KOjU Ce OJJHOCE Ha pjelllaBame CHCTeMa JIMHEapHUX je/HauuHa ca JIBHje
Hermo3HaTe. Y OCHOBHOj M CpelmOj IIKOJIM Hajuenthe ce KopucTe METOoAa 3aMjeHe, MeTojJa CYNpOTHHX KoeduimjeHata, KpamepoBo mpaBwio u
rpaduuka metona. Kaga je pujed o pjemaBamy CUCTEMA, YISHHUITM TpeOasa Jia 3a 1aTh CUCTEM jeJHAUYMHA MPETNO03Ha]y U apryMEHTY]y KOoja MeTo1a je
MOro/iHMja (Koja TEXHUKA 3aXTHjeBa Mame U3pauyyHaBama, paJl ca ,,JeIHOCTaBHUJUM * OpojeBHMa, pjelllaBambe y MambeM 0pojy kopaka u ci.). Kopucturu
W padyHapcKe TporpaMe 3a pjeriaBame CHCTeMa JIMHEApHUX jeHaunHa. MOTHBHCATH YUSHHKE Ja CAaMU HAITUIIY padyHApCKH IPOTpaM 3a pjeliaBame
cucTeMa JIMHEApHUX jenHaunHa. MOTHBUCATH YYEHHUKE J]a CaMH TIPETO3Hajy peayiHe CUTYyallfje KOje ce MOTY INMPEICTaBUTH CHCTEMHMa JIMHEAPHHUX
jenHaurHa. PjemaBame cuctema jeJHauYMHA U3 PEANHOT J)KUBOTA He Tpeda Jja ce CBOJIM caMO Ha J00Hjame pjeliema Kao OpojHe BpUjeqHOCTH, Beh 1 Ha
Jajby aHaNU3y M HMHTEpIpeTanujy IoOMjeHHX pjellemha, Y KOHTEKCTY (QopMHpama COINCTBEHOI CTaBa, KPUTHYKOI MHIUBEHA O JOO0HjeHUM
pesyiaTartuma.
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IIpuxkasuBame nmogaraka: TadejapHo u rpadpuyKo NpUuKasuBame JUCKPETHUX MOJAaTaKa

VY okBHpY OBe TeMe yueHHUIM Tpeba Jla CTeKHY 3Hama U BjeIITHHE KOje Cy Be3aHe 3a paj ca nojauuma. Paj ca nonanuma noapasymujeBa NpUKyIIbambe,
pasBpcraBame, o0pajy, aHaIM3y U NpHUKa3uBame IojaTaka y oaronapajyhem oOnuky. YueHuuu Tpeda aa, xkopucrehu MaTeMaTH4KH amapaTr U
CTaTHCTUYKE METO/JIe, Oyay 0ciocoOJbeHHU Jja TIPUKa3aHe TOJaTKe 0YMTajy, HCIIPAaBHO UX MpOoTyMade U yrnoTpujede. HactaBuuk Tpebda na ce pedepure
Ha oaroBapajyhe nepuHUIMje Koje MpoHAIa3uMO y WHGOPMATUIM: MITa je¢ WHPOpMaIMja, mMTa je MoJaTaK, mTa MOoAPa3yMHUjeBaMO MO MPOIECOM
NPUKYIUbaka MoJlaTaka M Koja je yJjora pauyHapa |, yOIITe, HHQOpPMaIlMOHUX TEXHOJIOTHja y IPOIecy MPUKYIUbakba U 00paje noaaraka. HactaBHUK
Tpeba J1a MCXOoJIe U3 OBOT MOAYJA MOBEXE ca KOpeIHpaHUM McXoanMa u3 npenmera OCHOBH MHPOpPMATHKE, allil Jla HArJIacaK CTaBU Ha padyyHapCKy
oOpagy mnojaTaka ca MaTeMaTHYKor acrekra. Pax ca mojzamuma mnojapasymMujeBa KOMOMHOBam€ MaTeMaTHUKHUX BjelITUHA M3padyHaBama ca
MHGOPMATHYKUM BjellITHHAMA KOj€ C€ OIHOCE Ha ynoTpeOy U paj y oArorapajyhum pauyyHapcKUM MporpaMuma, Kao IITO ¢y IporpaMiu 3a TabenapHy
o0pany noxaraka (Ha npumjep Excel), anu u 1pyru nporpaMu Miad OporpaMcKu MOJYJIM 3a CTaTUCTUUKY oOpaay mojataka. HacraBHuk Tpeba Ja, Ha
OCHOBY COIICTBEHHX M YYEHUUYKUX mpedepeHinja, Kao U TEXHUYKUX MOTyhHOCTH, CaMOCTalHO MPOLHUjEHU KOje TEXHOJIOTHje U y K0joj Mjepu he
KOPUCTHTH 32 peanu3aiiyjy oBor Moayna. Pan y y mporpamy 3a o0Opady moaaraka moApa3yMujeBa MPEIH3HO YHOIICHE U CTPYKTYHpame MoAaTaKa, y
3aBHCHOCTH OJI THMA rojaTka. [lopen ctanmapJHIX TEXHUKA, KOje Ce OJHOCE Ha paJl ca MaTeMaTHYKUM U IpyruM (opmyiama, KO YICHHKA je BaXKHO
pa3BUjaT U KOMIETEHIIM]Y KPUTHUKOT OCBpTa MpeMa J00MjeHUM MoAallMa, Y CMUCITY MPaBUIIHOT TyMademwa MojjaTaka (Ha KOju HauMH ce U3payyHare
BEJIMYMHE MOTY CTAaBHTH Yy KOHTEKCT 3aKJbyuWMBama W TmpeaBubama). I[lpumjepu tabGenapue oOpane momataka Tpeba ga Oyay CMHCICHH U Jia
oJpaXkaBajy peajHe cuTyaluje (HIp. cuMyjalMja pajna mpojaaBHule, ¢alOpuke, craTHCTHYKa 00paja mojataka Ha u3bopuma). OOpaaa mojgaraka
noJpasymujeBa cBe (paze: MPUKYIJbakE, CTPYKTyHpame, YHOIICHE, U3pauyHaBame, IpadMuko NpUKa3HBambe, TyMauewhe, CUHTEe3a, aHajlu3a U JIpyru
o0NMIM 3aKJbyuuBama U NpejcTaBbambe. HacTaBHUK Tpeba 1a 10 yacoBa MOCBETH aHAIM3M MAaTEMAaTHUKHUX acleKkaTra y pauyHapCKUM MporpaMuma 3a
TabenapHy oOpany nojaraka, Koju Cy y4€HHIIM KOPUCTHIIN y MPETXOIHOM HIKOJIoBamwy. M3a cBakor nujarpama (Ha npumjep rpadukoHa Koje yuyeHHIH
Mory na kpeupajy y Excel-y) cTtoju mMatemaTtnuka nosaguHa. Ha mpumjep, cTynmuacTd WM JIMHUJCKH JUjarpaMu NpUKas3yjy BPHUJEIHOCTHU 3aBHCHE
MIPOMJjEHJbUBE Yy OJJHOCY Ha He3aBUCHY (Hajuemrhe TUCKpeTHY) mpomjeHsbuBY. HacraBHUK Tpeba na moBexke KoHUeNT rpaduxona y Excel-y (umum
CIINYHOM IMpOrpaMy) ca KOHLENToM rpaduka ¢yHKIHMje (Ha mpuMmjep NoBe3aTH Tpaduk JIHMHEapHE (QYHKIMje ca JUHUJCKUM TIpaUKOHOM Y
padyHapckoM mporpamy). Kpyxau mujarpamu (IomyJapHO Ha3BaHU ,,[TUTE™ — EHIJI. pie) ce Hajuernrhe KOPHUCTE 3a MPECTaBIbamhe MPOIEHTYATHOT
yajena HeKe BPHJETHOCTH y OIAHOCY Ha yKymaH, 30MpHM mojgarak. HactaBHuk Tpeba Ja MOBEXE KOHIENTE MPOIEHATa/IPOIIEHTHOT padyHa ca
oJroBapajyhum Kpy>XHUM JWjarpaMuMa y padyHapckoM nporpamy. Pag y nporpamy 3a o6pany nmoparaka He TpeOa J1a pa3BHja caMoO BjeIITHHE YUEHUKA
KOje ce OJIHOCE Ha TeXHHMKE paja ca rmojaunuma, eh na pasBujajy U GopMHpajy KPUTUUYKO MUIUBEHE O W3pauyHATUM BpPUjEIHOCTHMA, /1a Pa3BUjajy
ciocoOHOoCT mpenBubama norahaja Ha OCHOBY JnoOMjeHMX HMH(QOpMaIMja W pa3BHUjakbe BPHUjEHOCTH M CTaBOBA O MOJA3HUM M H3pauyyHATUM
BeIMYMHAMa. Y OKBUDPY OBE TeM€ YYEHHIIM Tpeba J1a OApesie apuTMETUUKY CPEIUHY, MOAYC, MENjaHy, MUHUMAJIHY 1 MaKCUMAJIHy BPHjEIHOCT y30pKa
Ha OCHOBY IOJlaTaKa KOjU Cy MPHUKA3aHU Ha Pa3IMUUTE HAYMHE: TEKCTYATHO (CTPYKTYHPaHO M HECTPYKTYHPAHO), TabenmapHo, rpaduiku. HactaBHUK
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YUEHHUIIMMA MOXKE 33/1aTH IMPOjEeKTHH 3aJaTak, Koju OW Moapa3yMHujeBao MPUKYILUbAE U 00pady IMojaTaka M3 pazIHuUTHX HM3BOPA, MPEICTaBIbAHE
MoJIaTaka y pasnu4auTuM (popmMama, HHTEPIIPETAIN]y, MPE3CHTAIU]y U JUCKYCH]Y JOOMjEeHUX IMOJaTaka U pe3yiTara UCTpaKuBama. HacTaBHUK Temy
MIPOjeKTa MOJKe Jia M3abepe Tako Jja OHa O/IrOBapa CTPYIH YYCHHKA.

OLJEIbUBAIGE
OujemuBame ce BPIIH y CKJIay ca 3aKOHOM O Cpell-eM 00pa3oBamy M BacIUTamby U [IpaBIITHHKOM O OIjelMBamkby YUCHHKA Y HACTABH M HOJIATAY
WCIHTA Y CPEIEHh0j IKOJIH.

HNHTEIPALIMJA

OcHoBu uH(pOpMaTHKE
dusnka

Xemuja

CrpydHu 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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