HACTABHU INPOI'PAM 3A IIPEIMET: MATEMATHUKA

CTPYKA: EJIEKTPOTEXHUKA

SAHUMAIBE: TEXHUYAP EJIEKTPOEHEPTETUKE, TEXHUYAP EJIEKTPOHUKE, TEXHUYAP PAYYHAPCTBA N
INPOI'PAMHUPAIBA, TEXHUYAP TEJIEKOMYHUKAIINJA, TEXHUYAP UHO®OPMAIINOHUX TEXHOJIOI'NJA
PA3SPE/l: IIPBH

CEAMUWYHU BPOJ YACOBA: 4

rojuimbU BPOJ YACOBA: 136

JATYM: jyn 2024. rogune

oIt IM/bEBU

Pa3Bujame u yHampelhewe 0OCHOBHMX MEHTAJIHUX ollepalyja: ynopehusame, cpehrBame, arcTpaxoBame, yOlIlTaBambe, KIaCU(PUKOBAGE,
KOHKPETU30Bambe, (POpMaIn30Bamke, aHAIOTU30BaAbE;

Pa3Bujame onmTux pagHUX BpJUHA K0 IITO CY: OPMXKJBUBOCT, TAYHOCT, OATOBOPHOCT, jacHoha, ypeaHocT;

Pa3Bujame T3B. KyATypHUX TEXHHMKA: UNTAKE ca HyMEpUYKe IIPaBe, CUTYPHOCT IpU U3BOhewY omepalifja, TyMauewe AeUMaIHuX pa3jioMaka u
MpoLIEHAaTa, YUTakhE BPUJEJHOCTH TPUTOHOMETPUJCKUX (YHKIM]a, CHTYPHOCT IIPH pjellaBamy IUIAaHUMETPH]CKUX MTpo0ieMa, TyMaueHhe
BEKTOpa, paj ca yoOuuajeHuM BelMYMHAMA, pajl TOMONy TpOyriia U mecrapa, paja noMohy eJIeKTpOHCKUX padyHapa (JermHH KalKyaaTop,
KOMIjyTep);

Pa3Bujame HekuX a)eKTUBHUX IIUJBEBA KA0 LITO Cy: CIPEMHOCT 32 NaKJbUBO CIIyIIalke, IOCMaTpame, pa3Mulllibambe, 00pasiarame u
CIIPEMHOCT 3a pjelllaBame mpodiieMa (Ha TpaKerwe, IpoBjepaBame, 010alnBamke, KOMOUHOBAKE), H3APKIBUBOCT (TOJIEepaHIrja Ha
bpycTpaiyjy), 3a CaMOCTAIHOCT, 3a capaiiby ca IpyruMa, 3a palldoHaIHYy apryMeHTalln]y.

Pa3zBujame mcuxo-MOTOPUYKUX ITUJBEBA K0 IITO CY: YPEIHO MUCamke OpojeBa, KaCHHUje M pa3jioMaka, ypeaHo PTamke TEOMETPU]CKUX Gurypa,
BEKTOpa, MPErjieIHO MHUCabe U3pasa,

[Tucanum padyHCKHUM onepalijaMa KOpeKTHO OMIbEKEHE MPEHOCa;

KoopanHnupano puTMHYKO IHCakE U TOBOP KOJ MUCAHUX PAuyHCKUX ONepaluja;

CrvKoBHUTH MpUKa3 paziioMaka y3 momoh JujenoBa 4eTBOPOYIJIa U Kpyra,

KopekTHo n3paxaBame MjepHUX JeIUHHUIIA 32 1Y>)KUHY U TOBPIIUHY;

CAMKOBUTH NMPHUKA3 TEOMETPH]CKUX (UTYpa,

[Iperneano upTame CUTYallMOHUX CKUIIA, I[PTamkhe U YNTambe Tabena u IpYrux aAujarpama;

VYpeaHo nprame JeHUPOM, IIECTapOM U TPOYTIIOM



INOCEBHUM IIMJBEBU
e (OCHOBHO 3HaW€ 0 MAaTEMAaTUYKUM orepanyjama y ckyny R, dyHKklHMjamMa AupeKkTHE U OOpHYTE NMPOMOPLHOHATHOCTH U NMPONOPLHjaMa, 3HAbE
CTEYEHO Y OCHOBHO] IIKOJIH.

TEME

=

OcHoBHe 0co0uHe peaJiHUX OpojeBa

BexTopu

IIponopuunonasHocT

[MosimHOMM ¥ PpallHOHATHM aJre0apcKu U3pa3u
OCHOBHY U U3Be/IeHU FeOMeTPHjCKH MOjMOBH

Tpoyrao

CauvHoct

Tpuronomerpuja npaBoyrJor TpoyrJia

JIluneapna pyHkuuja
. /IUHeapHa jelHAYNHA C je/THOM HENO3HATOM
. /IMHeapHa HejeAHAYMHA M CHCTEMH JTHHEAPHUX HEjeJHAYMHA C je[lTHOM HEN03HATOM
. CucTeMH JINHEAPHMX jelHAYMHA ca IBHje M TPH Helo3HAaTe

. MHOroyrao u Kpyr
. HoxynapHoct
. Ipuka3zuBame nmogaraka: TadejJJapHo M rpapMuKo NPUKA3ZMBaK€ JMCKPETHUX MOAaTaKa
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OxBupHHU Opoj yacoBa 3a peanusaiujy Tema Huje nepunucad. HactaBuuk he npuiarkom miaHupama U IporpamMupama HaCTaBHUX cajpixkaja, y3umajyhu
y 003up ¢akTope NmonyT HUBOA MOCTUTHYha ydeHUKa, HUBOA CIOKEHOCTH HacTaBHE TeMe, oTpeda CTpyKe U 3aHMMama, U CJ, OJpeauTH O0poj dacoBa
notpe0aH 3a BUXOBY peayin3alnjy y okBupy Teme. Teme unHe ob6aBe3Hu auo HacraBHOr mporpama, anu Hemajy obaBe3yjyhu KapakTep IITO e THYE
penociujena BbUXOBE peaan3alyje.



ncxoau
1. OcHoBHe 0cOOHMHe peaiHUX OpojeBa

3Hama

Yyenuk he OuTH cnocodan ga:

- paSJmeje OCHOBHC ITOJACKYIIOBE CKYIIa PCAITHUX

6pojesa (N, Z, Q, I);
- youaBa penanuje
I={}
- 00aBJba pauyHCKe OIepalyje y CKymy
paroHaIHuX OpojeBa;

NcZcQcR, IcR, QN

Bjemrrune

Yuenuk he 0utu crocodan ga:

- KOPUCTH TPUPOHE, LIUjelie, PAllHOHATHE 1
peasiHe OpojeBe, pa3TUIHTE 3aMKce THX OpojeBa
Y TIPEBO/IN MX M3 jEIHOT 3aIuca y ApYyrH;

- U3padyHaBa BPHjE€THOCT PAIlMOHATHOT H3pa3a y
KOME Ce I10jaBJbyjy cabupame, 01y3uMarbe,
MHOXEHE, Ii]jeJbehe, TOMTY)yhu MprHopuTeT
pavyHCKHX OIepanyja 1 ynorpeoy 3arpajia u
P TOME TI0 TIOTPEOH KOPUCTH KAIKYJIATOP WITH
oarosapajyhe pauyHapcke nporpame;

- 3a0KpYXKyje IeuMaliHe OpojeBe U MpolljemYyje
IpelIKe IPU 3a0KPYKUBAY;

CraBoBH/BpHjeHOCTH

Yuyenuk he OuTH cnocodan ga:

- IOCTaBJba M AHAJIU3UPA J€THOCTABHUJU
po0JIeM, UCTUIAHUPA BETOBO PjellaBambe
0J1a0MpoOM oAroBapajyhux MaTeMaTUYKUX
MI0jMOBA U MIOCTYIAKa, PUjeIlH ra Te
MIPOTYMayu U BpeHYj€ pjelliee U
MOCTYTIaK;

- IPUMUjECHH MAaTEeMaTUYKE [TOJMOBE H
MOCTYIIKE y Pa3IMYUTAM KOHTEKCTUMA;

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

- KOHCTPYKTHUBHO, apTYMEHTOBAHO U
KpPEaTHBHO JONIPUHOCH pajy IpyIIe,
ycaryianiaBamy U OCTBAPEHY 3ajeTHUUKHX
1IUJbEBA;

- IJIaHWpa BpHjeMe 3a YUCHE H OPTaHH3Y]e
MIPOLIEC YUEeHa 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 U 00pa1y moaTaka.



2. BekTopu

3Hama

Yuyennk he OuTH cnocodan aa:

- nedUHHUIIIS, OTIHIIIE, 03HAYH U UMEHY]€ BEKTOD,
KOMITOHCHTE BEKTOpa, WIACHTU(UKY]E U Mperno3Ha
CYIIPOTHE BEKTOpE, HyJa BEKTOP;

- o0jacHu, MOKa)Ke ¥ U3BOJIU OIepallje cabupama u

0Jly3UMama BEKTOpa 1 MHOXKEHE BEKTOpa
CKaJIapoM;

- OTKpUBA 3aBUCHOCT BEKTOpa HACTaJIUX
KOHCTPYKLIMJOM PaBHUX (pUTypa HaJ MO3HATUM
BEKTOPOM;

- QaHAJIM3UpA U palldiiambyje BEKTOp Ha KOMIIOHEHTE
JIMHEapHO 3aBUCHUX BEKTODA;

- I0Ka3yje HeKe CTaBOBE Be3aHe 3a paBHE Qurype.

Bjemrrune

Yuyenuk he outTHm cmoco0an ga:

- 00MIbeXkKaBa, MPUKAXKE U yoUaBa BEKTOPE y
paBHU;

- TpUMjerbyje 0COOMHE BEKTOpa IPH pjelIaBamy
npo0ieMa U3 APyrux o01acTH HaAyKe U PEaTHOT
KHUBOTA.

CraBoBU/BpHUjeIHOCTH

Yuyenuk he OuTH cmocodoan ga:

- IOCTaBJbA M AHAJM3HPA j€THOCTABHUJU
po0JieM, UCTUIAHUPA BETOBO PjellaBamke
oxabupom oarosapajyhux MareMaTHUKUX
M0jMOBA U MIOCTYIIaKa, PUjeIIN ra Te
IIPOTYMauu M BpEeHYj€ pjelIeHhe U
HOCTYIIAK;

- IPUMUjECHH MaTeMaTHYKe [T0jMOBE H
MOCTYIIKE Y Pa3IMUYUTHM KOHTEKCTUMA;

- W3rpajd HOBO MaTEMAaTUYKO 3HAHE
pjenaBameM npodiieMa U MOJICIUPABEM
CUTYallHja;

- KOHCTPYKTHUBHO, apI'yMEHTOBAHO U
KpPEaTHBHO JOTIPHHOCH Pajy TpyIIe,
ycaryianiaBamy U OCTBAPEHY 3ajeTHUUKHUX
[I1JbCBA;

- IUIaHUpA BPUjEME 3a YUCHE U OpraHu3yje
MpoIleC yuerha U yIpaBiba HIM,

- pa3BHja ujaeje, UCTPAKUBAUKU AyX U
HaBUKE J1a CITyIa Ipyre ¥ apryMeHTyje
CBOj CTaB/MUIIIbEHE;

- KOpHUCTH WHPOPMANMOHE TEXHOJIOTH]E 32
qyBame, IPE3CHTAIN]y  00paly MmojaTaKa.



3. TIponopuHoOHAJIHOCT

3Hama Bjemrrune CraBoBU/BpHUjeIHOCTH
Yuyennk he OuTH cnocodan aa: Yuyenuk he OuTH cnocodan ga: Y4yennk he OuTH cnocodan ga:
- o0jacHU 1TOjMOBE: pa3Mjepa, MPOIOpPIHja, IPocTa - TpaHCHOPMHUIIIE MPOIIOPIIH]E U3 JETHOT 00JMKA Y |- MOCTaBJba U aHATM3HUPA JETHOCTABHU]JH
MIPONOPIIN]a, TPOYKEHA TPONOPIIH]a; Jpyre eKBUBAJICHTHE 00MKe KopucTehn ocoOuHe | mpobiieM, NCIUIaHUPa HETOBO PjellaBambe
- pa3NIMKyje TUPEKTHO MPOMOPIMOHATIHE U OOPHYTO | IMPOMOPIIH]E; 0J1abMpPOM OATOoBapajyhux MaTeMaTHUYKHUX
MPONIOPIIMOHAITHE BEJIMYUHE Y PA3TMYUTUM - JIOKa3yje OCHOBHE TBP/HE y BE3U ca M0jMOBA U TIOCTYIIAKa, PUJEIH ra Te
KOHTEKCTUMA; MPONOPIIMjaMa; POTYMauu M BpEIHYj€ pjelIeHhe U
- yo4aBa JMPEKTHO U OOPHYTO MPOTIOPIIMOHATHE - CaMOCTaJTHO UCTPaXYje U 3aKJbyuyje YACHUIIC | MOCTYIIaK;
BEJIMYMHE y PA3IMUYUTUM KOHTEKCTHMA; 0 MOCTOjaky MPOTOPIHOHATHAX BEIMYUHA, KA0 U |- MPUMH]CHH MaTeMaTHIKE ITOjMOBE H
- mpuMjeryje QYHKIIHM]Yy TUPEKTHE U OOpHYTE BEJIMYMHA KOj€ HUCY MPOIOPIIMOHAIHE, MOCTYIIKE Y Pa3INYUTUM KOHTEKCTUMA,
MIPOMOPIMOHATHOCTH Ha MPOOJIEME U3 PEeaTHOT - TOCTaBJba MPoOJIEME KOjU Ce pjeniaBajy y3 - W3rpajii HOBO MAaTEMAaTUYKO 3HAHE
KUBOTA; momoh mponopiuja; pjeliaBameM MpodieMa U MOIETHPAHEM
- pjemaBa npo0bJeMe Mojesie U MHjellamka - TabenapHo U rpauuKy IpeIcTaba u CUTYallHja;
- pjeniaBa rnmpooieMe MPOLEHTHOT U MPOCTOT WHTEPIPETHPA AUPEKTHO U OOPHYTO - KOHCTPYKTHUBHO, apTyMEHTOBAHO H
KaMaTHOT padyHa; MPONIOPIIMOHAITHE BEJTHYUHE; KpPEaTHBHO JOTIPHHOCH Pajy TpyIIe,
- IpoLjemyje 1o0ujeHe pe3ynTare; - KOPHCTH Pa3INuUTe TEXHUKE MaHUITYIHCAba ycarjamaBamy U OCTBApEHY 3ajeTHUUKIX
- HHTEepIpeTHpa 100ujeHe pe3yarare u GopMupa MPONOPIIMOHATHIM BETHYMHAMA 32 PjeIlaBamke [I1JbCBA;
KPUTHUYKO MUIIJEHHE HA OCHOBY J1I00MjCHHUX KOHKPETHHUX Mpo0diieMa U3 peaTHor )KUBOTa U - TUIaHHMpa BPHUjeMe 3a YUeHe U OpraHu3yje
pesynTara. MpaKce; MpoIleC yuerha U yIpaBiba HIM,
- KOPHCTH padyyHapcKe Mporpame 3a - pa3BHja ujeje, UCTPAKUBAYKHU AyX U
MPECTaBIbAE, N3PAUuyHABAHE U MTPHKA3 HaBUKE J1a CITyIa Ipyre ¥ apryMeHTyje
MPOTMOPIIMOHATHUX BETUYHHA CBOj CTaB/MHUIIJBEHHE;
- KOpHCTH (pyHKIIM]€ 32 IPOLEHTHHU U IPOCTH - KOpHCTU MH(OpPMAaLIMOHE TEXHOJIOTH]jE 3a
KaMaTHU PayyH y pauyHaApCKUM MpOTrpamMuma. qyBame, IPE3CHTAIIN]y 1 00pay moiaTaka.



4, TloiMHOMM ¥ PALIMOHAJIHY ajJredapcKku u3pasu

3Hama Bjemrrune CraBoBHM/BpHjeIHOCTH

Yuyennk he OuTH cnocodan aa: Yuyenuk he OuTH cnocodan ga: Y4yennk he OuTH cnocodan ga:

- 00jacHM TIOJMOBE: TIOJIMHOM, YJIaH TIOJIMHOMA, - MPUM]jeHhYj€ 3aKOHUTOCTH KOje omoryhaBajy - IOCTaBH U aHAJIM3HPA JeTHOCTABHU]JH
KOC(HIIMjEHT IMOJIMHOMA, CTETICH MOJIMHOMA, MaHMILTYaIHjy TOJTMHOMHMA npo6JeM, UCTNIAHUPA HETOBO pjellaBambe
HAjCTapHjH WIaH IMOJIMHOMA, KOHCTAHTHU - BpIH (aKTOpHU3ALHU]y MTOJINHOMA; 0J1abupom
MOJIMHOM, HYJIa IOJIMHOMA, JIMHEAPHH MOJIHHOM, - BpIIH Omepaliije ca anrebapckuM u3pazuma oJiroBapajyhux MareMaTH4KuX 1ojMoBa U
KBaJIPATHH ITOJIMHOM; MOCTYTIaKa, PUjEIIH ra T¢ MPOTyMadd U

- U3BPIIM OCHOBHE OIlepallije ca MOJTMHOMUMA U BpEJ/IHYj€ pjelIehe U MOCTYIAK;
paloOHaIHUM anredapCcKuM u3pasuma -IPUMHjEHU MaTEMaTUYKe TTI0jMOBE U

MOCTYIIKC Y PA3JIMYUTUM KOHTCKCTHMA,

5. OCHOBHM M M3Be/IeHH IeOMeTPHjCKH OjMOBH

3Hama Bjemrune CraBoBH/BpHjeHOCTH

Yuenuk he Outn cnocodan ga: Yuenuk he 0utn cnocodan ga: Yuenuk he Outn cnocodan na:

- 00jacHU MOjMOBE: KOJIMHEApHE TauKe, - yo4aBa, CKUIMpa U 00MJbe)KaBa T€OMETPH]jCKe - IOCTABU M aHAIN3MpPa JeJHOCTABHUJU
KOMIUTaHApHE Tayke, MOoJIyIpasa, 1yxK, o0jeKre; po0JieM, UCIUIaHKPa BETOBO PjelllaBambe
MoJIypaBaH, yraoHa JHUHM]ja, yrao, MHOTOYTaoHa - pa3sIMKyje y3ajaMHe M0JI0Kaje Tayaka U MpaBuX y | oJabupoM oJronapajyhux mareMaTHYKuX
MOBPIII, KOHBEKCHOCT, YITOPEIHN, KOMIDIEMEHTHH, | PaBHH; M0jMOBA M TIOCTYIAKa, PUjEIl Ta Te
CYIUIEMEHTHH YTJIOBH, - mpedpojaBa eJIeMEHTE CIIEUPUUHO 3aJaTUX IIPOTYMauu U BpE/IHYj€ pjeLIeHhe U

- neuHUIIE KPYKHUITY U KPYT; CKyITOBa Ta4aKa W MPaBUX y PABHU; MOCTYTIaK;

- 00jacHU MOjMOBE: IIEHTAp KPY>KHUIIE, TPEYHUK U - onpehyje mjepy yria. - IPUMHJEHU MaTeMaTU4Ke I0jMOBE U
MOJTYTIPEYHHK KPYKHUIIE, KOHIICHTPHYHE MOCTYIIKE y PA3IMYUTAM KOHTEKCTUMA;
KpY>XHHMIIE, TAHT'€HTA, CJ€UYNLIa, TETUBA LIEHTPATHU - U3Tpajgy HOBO MaTeMaTHUKO 3HAHE
yrao, nepuepujCcKu yrao; pjenaBameM MpodiieMa U MOJIETHPaAbEM

- K1acu(uUKyje yIiioBe 1Mo pa3InuuTHM CHUTYallNja;

KpUTEPH]YMUMa; - KOHCTPYKTUBHO, QpTYMEHTOBAHO U



- aHAJIM3Mpa 3HAYCHE aKCHOMA;
- MPUM]eHhYj€ aKCUOME M M3BEJIeHEe OCOOUHE

T€OMETPHJCKUX 00jeKaTa U ’bUXOBUX OJIHOCA Y
JOKa3HBaby TEOPEMA.

6. Tpoyrao

3Hama

Yuenunk he 6utH cnmoco6an aa:

- 00jacHU 1MojaM TpOyrJia, yHYTpallba U
CIIOJbAlIHA 00J1ACT, YHYTPAIILH U CIOJbAIIEHH
YTJIOBH TPOYTJIA;

- HaBeZIe U MPUMjEHH OJTHOCE YHYTPALIHBHUX U
CTIOJbALIBUX YIIIOBA;

- KJIacu(UKyje TPOYIJIOBE IPeMa pa3IHIUTHM
KpUTEPU]YMUMa;

- Te(UHMILIE TT0JMOBE TEXKHILHA Ty’ TPOYyTJa,
cpena JUHUja TPOYIjla U BUCHHA TPOYTJIA;

- KOHCTpYHIIE CUMETpally Ty, CHMETpaly yria u
BUCHHY TPOYTJa;

- HaBOJIM ¥ KOHCTPYHIIIE 3HaYajHE TauKe TPOYIa;

- JIOKa3yje HeKe TeopeMe MJIaHUMETpHje IPUM]EHOM
0coOuHa TPOYIJIOBA.

Bjemrrune

Yuenuk he ot cmocodan ga:

- IpUMjebyje OJTHOCE CTPAHMIIA B YIIIOBA TPOYTJIA;

- KOPHCTH OCOOMHY TEXKHUIIITA;

- TpUMjeyje 0COOMHE TPOYTIia Ha pjelaBambe
reoMeTpHjCKUX IpobiaeMa, ykibyuyjyhu u
npo0sieMe U3 mpaxce.

KpEaTUBHO JONPUHOCHU paay Ipyne,
ycarjaimiaBamy U OCTBapeHhYy 3ajeJHUUKUX
LIUJbEBA;

CraBoBH/BpHjeHOCTH

Yuenunk he 0utHn cnmoco6an aa:

MOCTaBH M aHAIN3UPA
JeIHOCTaBHUjU MTPOOIIeM, UCTIIaHUPA
HETOBO pjelIaBame 0a0upoM
oJrosapajyhux mareMaTHUKHX
[I0JMOBA U NIOCTYIIaKa, pUjEeIIN ra Te
IpOTYyMauu U
BpE/IHYj€ pjelIeHhEe U MOCTYNaK;
IPUMHUjE€HH MaTeMaTH4Ke [T0jMOBE U
MOCTYIIKE y Pa3InIUTUM
KOHTEKCTHMa;
M3rPaJi HOBO MaTEMAaTHYKO 3HAE
pjeniaBameM mpodiema u
MOJICIIUPAEM CUTYAIlH]a;
KOHCTPYKTHUBHO, apT'YMEHTOBAHO U
KpPEaTHBHO JOTIPHHOCH Pajy TpyIe,
- ycarJialiaBamy U OCTBApEHY
3ajeTHUYKUX [TJHEBA;
IUTAHUPA BpHUjeMe 32 YUeHe U Ja
OpraHu3yje MpoIec yuema 1
yIpaBJba BUM;
KOpHUCTH UH(MOPMAITHOHE
TEXHOJIOTH]j€ 32 YyBaIbe,



7. Can4HoCT

3Hama

Yuenuk he Outn cnocodan na:

- o0jacHu ¥ ne(uHUIIe T0jMOBE pa3Mjepa IyKU U
MIPONIOPIIMOHAITHE TyXKH;

- nedunuie TanecoBy TeopeMy M KOPUCTH je Y
MO/JIEIIOBamY MPOOIIeMa U3 PEATHOT )KUBOTA;

- o0jacHU U ne(UHUIIE T0jMOBE CITUYHOCT U
KOe(UIIHjEHT CIIMIHOCTH;

- ICKa3yjeé CTaBOBE O CIMYHOCTHU TPOYIJIOBA,

8. Tpuronomerpuja mpaBoyrJor Tpoyr.jia

3Hama

Yyenuk he 6utTu cmocodan ga:

- nedpuHMIIe, HAOPOjU, O3HAYM U UMEHYj€ OCHOBHE
TPUTOHOMETpHjCcKe QYHKIH]E;

- HaBeJIe OCHOBHE TPUTOHOMETPH)CKE UJICHTUTETE
(Be3aHe 3a MPABOYIJIM TPOYTAo);

- OmHcCyje, IpUKa3yje U pas3iiuKyje
TPUTOHOMETPH]CKE (PYHKITH]€ KOMIUIEMEHTHHX
yIJ10Ba MPaBOYIJIOT TPOYTIIa;

- aHAJIM3Upa, pacuiamyje u ynopehyje

Bjemrrune

Yuenuk he 0utn cnocodan ga:

-noMohy reomeTpujckor npubdopa Aujenu Ayx Ha
jeIHaKe JHjeIIOBE;

-KOPUCTH padyHapCcKe TeOMETPHjCKe Iporpame 3a
aHAJM3UPAbE TEOMETPUJCKUX MPodIIeMa KOjU Cy
MOBE3aHHM ca ciuyHoIhy ¢urypa y paBHu;

-TIpUM]jebYje CIIMYHOCT 3a pjelaBame nmpodiema
U3 TEOMETPH]jE U PEaTTHOT )KUBOTA;

-TIoMohy r€OMETPUjCKOT MPUOOpa KOHCTPYHUIIIES
CITMYHE TPOYTJIOBE 32 337aTH KOS(UIIN]jEHT;

Bjemrrune

Yyenuk he 6utTu cnocodan aa:

- U3payyHaBa BPUjETHOCTH TPUTOHOMETPH]CKUX
¢dbykuuja 3a BpujeaqHoctH yriosa oxa 0°, 30°, 45°,
60° 1 90°;

- MpUMEBY)je TPUTOHOMETPHU]Y MPABOYTIIOT
TpOyTJa y peaJHuM cuTyaiujama, ca u 6e3
ynoTpe0e KaJKyaaTopa

- U3padyyHaBa, oKa3yje u ynorpedpana
BPHJE€THOCTH TPUTOHOMETPHU]CKUX (PYHKITH]A Y3

MPE3EHTAIN]Y U OCHOBHY 00pamy
nojataxa.

CraBoBU/BpHUjeIHOCTH

Yyenuk he 0utH cmocod0an aa:

MOCTAaBH U aHAIU3HUPA
JEeTHOCTaBHUJH TIPOOJIEM, UCTUIAHUPA
ErOBO pjelIaBame 0JabupomM

oJroBapajyhux MareMaTHYKUX
M0jMOBA U MIOCTYIIaKa, PUjeIIN ra Te
POTYMauu

BpEJHYj€ pjelIee U MOCTYIAK;
MIPUMHjEHH MaTeMaTHUKe IT0JMOBE U
MOCTYIIKE y Pa3IndUTUM
KOHTEKCTHMA;

CraBoBH/BpHjeIHOCTH

Yyenuk he 0utH cmocodan aa:

U3Tpaad HOBO MAaTEMATUYKO 3HAHE
pjelniaBameM mpoodiiemMa u
MOJICTIUPAEM CUTYaIH]a;
KOHCTPYKTHBHO, apTYMEHTOBAHO U
KpEaTUBHO JOTMPUHOCH Paly rpyrie,
- ycarjaiiaBamby U OCTBAPCHY
3ajeTHUYKUX [IUIHEBA;



TPUTOHOMETPH]jCKE UACHTUTETE; yIoTpedy KaJIKyJIaTopa Wil padyHapCKUX

- TIOBE3Yyje, pa3BHja M OCMHUIILJbaBa MPUM]jCHY nporpama,
TPUTOHOMETPH]CKUX UJCHTUTETA Ha MpoOIeMe U3 | - JoKa3yje eIeMeHTapHe TPUTOHOMETPHU]CKE
MIpaKce; UJICHTHUTETE.

- IpoILIjemYje, apryMEHTYje U BpellHyje IpUMjeHY
TPUTOHOMETPH]CKHUX (DYHKIIM]a HA MPUM]jepUMa U3
pakce.

9. JIunHeapna ¢pyHKIHja

3Hama Bjemrrune

Yyenuk he OuTH cmocodaH aa: Yyenuk he OutTH cmocodan ga:

- Ipeno3Haje M uAeHTU(UKYje TojMOBe: PYHKIHja, |- IpeAcTaB/ba TaYKe ca IjeIOOPOjHUM U PEaTTHUM
nuHeapHa QyHKIHja, TOMeH QYHKIHM]je, KOIOMEH KOOpJIMHATaMa y JBOJMMEH3HOHATHOM

¢byHkyje, Hyna GyHkuuje, rpapuk QyHKIHUje; KOOPJMHATHOM CHCTEMY;

- IETaJbHO aHAIM3Mpa TOK M MPELU3HO CKULIUPA - OYHMTaBa KOOpJAMHATE Tayaka ca rpaduka
rpaduk JuHeapHe QyHKIHje ¢byHKIHjE;

- IpUMjewyje TMHeapHy QYHKIH]Y Y pjelIaBamy - KOpHCTH oAroBapajyhe pauyHapcke mporpame 3a
pa3nuMuuTUX npodiema CKUIMpame rpaduka QyHKIH]a;

- OYMTaBa 0COOMHE JMHEPaHe (PYHKITH]E
MpHKa3zaHe rpaduKkoM.

- IUIaHUpa BpHjeMe 3a yUeme U Ja
OpraHu3yje mpoIiec yuema u
yIpaBJba BUM;

- KOpHCTH HH(OpMAIHOHE
TEXHOJIOTH]j€e 32 YyBame,
MIPE3CHTAIIN]y U OCHOBHY 00pay
1oJlaTaKa.

CTaBoBHM/BpHjeIHOCTH

Yyenuk he 0utH cmoco0an aa:

- TOCTaBHU M aHAJIM3HPA JeJTHOCTABHU]JU
po6JIeM, UCINIAHUPA HETOBO pjelllaBabe
oJ1abupom
oJrorapajyhux MaTeMaTHUKHX 110jMOBA U
MOCTYyIaKa, pyujeny ra Te NpoTymMauu u
BpEJIHY]€ pjelIeHe U MOCTyNaK;

- IPUMUjEHU MaTeMaTH4Ke MIOJMOBE U
MOCTYIIKE Y Pa3IMYUTUM KOHTEKCTUMA;

- U3TPajJii HOBO MaTeMaTHYKO 3HAHE
pjemaBameM IpodiemMa U MOJETUPABEM
CUTYaIlHja;

- KOHCTPYKTUBHO, apTYMEHTOBAHO U
KpPEaTHBHO JOTIPHHOCH Pajy TpyIe,
ycaryaniaBamy U OCTBAPEHY 3ajeTHUUKHUX
IIMJBEBA;

- IUIaHUpA BpUjEME 3a YUCHE U Ja
OpraHu3yje npolec yuema U yIpaBiba
BUM;



10. JIuHeapHa jeTHAYHUHA C je/THOM HEMO3HATOM

3Hama

Yuenuk he ouTu cnoco0an ga:

- MPETI03HAaje W UICHTU(]HKY]e TI0OJMOBE: JIMHEapHA
JeIHaYMHa, pjelIehe IMHeapHe jeTHaYnHE;

- pjenraBa TUHEapHE jeHaYnHe 0e3 mapamerapa;

- pjeliaBa JMHeapHe jeIHaYHE ca JeTHIUM
apamMeTpoM;

- cacTaBJba JIMHEApHE JeTHAYMHE U IPUM]jEHY]e X
IIPU pjelaBamy MpodiieMa U3 Mpaxce;

Bjemrrune

Yuyenuk he outTHm cmoco0an ga:

- IpHUM]jEHY]je pa3INUNTE TEXHUKE 32 PjelIaBambe
JMHEPAHUX jeTHAYNHA;

- KOPHCTH pavuyHapCKe MPOrpame 3a pjeriaBarmbe
JMHEapHe jeIHAuYnHE;

- pjemiaBa u mpUMjeYyje JIMHEAPHY jeAHAYNHY Ha
pjenaBame MpoOJIEMCKUX 33/1aTaKa;

11. JluHeapHa HejeJHAYMHA U CUCTEMH JJUHEAPHUX HejeTHAYHHA C je/THOM HeMmo3HATOM

3Hama

Yuenux he 0utu cnocodan na:

- UAEHTU(UKY]je TUHEapHYy HejeTHAUHUHY;

- aHAJIM3Mpa pjellieha JMHEeapHe HejeJHaunHe;

- cacTaBJba JIMHEAPHE HEJeTHAYNHE U TIPUM]jEHYje
UX [IPU pjelIaBamy npoodiieMa U3 rnpakxce;

- IPET03Haje U UIeHTU(UKY]e CUCTEM JIMHEAPHUX
HEjeHauYMHA Ca JeTHOM HEMO3HATOM;

- 3aITUCYj€ pjeIIeHE CHCTEMa JTMHEAPHUX

Bjemrrune

Yyenuk he 6utTu cnocodan aa:

- pjeliaBa TUHEapHE HejeaHaunuHe 0e3
napamerapa;
- MpUKa3yje CKYM pjeliemha JMHeapHe
HejelHaunHe Ha OpOjeBHO] MPaBoj;
- pjenaBa cucTeM JIMHEApHUX HejeTHauYnHa ca
JETHOM HEMO3HATOM;
- TPHUKa3yje CKYI pjeliemha CUCTeMa JIMHEAPHUX

CraBoBU/BpHUjeIHOCTH

Yuyenuk he OuTH cmocodoan ga:

- MPE3CHTYj€ U HHTEPIPETHPA PjelICHA Y
KOHTEKCTY JaTor mpobiema;

CraBoBH/BpHjeIHOCTH

Yyenuk he 0utH cmocodan aa:

- IPE3EHTYj€ U UHTEPIIPETHpa pjeliemha y
KOHTEKCTY JaTor mpobiema;
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HejelHauYMHa ca jeIHOM HETIO3HATOM; HEjeIHauMHa Ca jeIHOM HEIO3HATOM;

12. Cucremu JTUHeapHHUX jeJHAYMHA €A IBHje U TPU HeMO3HaTe

3Hama Bjemrrune
Yuenuk he 0t cnmoco6an ga: Yuenuk he ot cmoco6an ga:
- IpeTo3Haje U UIeHTU(DUKY]e TIOJMOBE CHCTEM - n3abepe u KoMOuHyje euKacHe METOIe
JMHEAPHUX jeTHAYNHA; pjemaBama CUCTEMa JIMHEAPHUX jeHaYnHa 0e3
- pjelaBa U aHAJIM3Upa pjellemha cucreMa napamerpa;
JMHEApHUX jeTHAYMHA ca JIBUje Hemo3Hare 0e3 - KOPHCTH pauyHAPCKE MPOrpaMe 3a pjeliaBame
IapaMeTapa, CHUCTEMa JIMHEapHUX jeIHaulHa

- cacTaBJba CUCTEME JIMHEAPHHX JeTHAYMHA C JIBHjE
HETO3HaTe U MpUMjeYje UX 3a pjellaBambe
peanHux npoodiema;

- pjelaBa cucTeMe JIMHEAPHUX jeJTHaYMHa ca TPH

HCIIO3HATC

13. MHoroyrao u Kpyr

3Hama Bjemrrune
Y4enuk he Outu cnocodan na: Yuenuk he 0utn cnocodan ga:
- 00jacHU 1MOjMOBE: MHOT'OYTa0, YHYTpalllkha U - pauyHa O6poj AMjaroHana, 30Mp YHYTPALIHBUX U
CTIOJhAIIHa 00JIACT; CTOJBAIIHLUX YTIIOBAa KOHBEKCHOT MHOTOYTJIA H
- TIperno3Ha KOHBEKCHU MHOTOYTa0 U MPAaBUIHU yrao IpaBUIHOT MHOTOYTJIA;
MHOT'OYTao0; - MpUMjemYje 0COOMHE MHOTOYTJIa U KpyTa Ha
- TeUHHIIE TUjaroHaay MHOTOYTJIA, YHYTPALIkbH U | pjellaBame FTeOMETPU]CKUX MpodiiemMa,
CIIOJbAIIHU yTa0 MHOTOYTJIA; yKJbYuyjyhu u mpobieme u3 npakce;

CraBoBH/BpHjeHOCTH

Yuennk he 6utH cnmoco6an aa:

- IPE3€HTYje U HHTEPIIPETUPA PjeIleHa y
KOHTEKCTY JaTor npobiema;

CraBoBH/BpHjeHOCTH

Y4enux he Outn cnocodan na:

- IOCTABU M aHAIM3HpPA JeJHOCTABHU]U
po0JieM, UCIUIaHKPa HETOBO PjelllaBambe
o1abupom oaronapajyhux MareMaTHUKUX
MI0jMOBa W TIOCTYIIaKa, PUJEIIN Ta Te
IPOTYMauu U BpelIHYj€ pjelIeHhe U
MOCTYIIAK;
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- KJIacU(UKYje YETBOPOYTIIOBE IPEeMa Pa3TMIUTHM
KPUTEPH]jyMUMA;

- neuHUIIE KPYT U BETOBE JI1]jEII0BE;

- IOKa3yje HeKe TeopeMe IIIaHUMETPH]e TPUM]EHOM

0COOMHA MHOTOYTJIOBA U KpyTa.

14. TloxynapHocT

3Hama

Yuenuk he 0utn cnmoco6an ga:

- ICKa3yje KPUTEPHUjyMe 3a OAYAaPHOCT IyXKH U
yIJIOBA;

- HABOAM YETUPH CTaBa O MOAYIAPHOCTH
TPOYTJIOBA,

- ICKa3yje KpUTepHjyMe 3a HOAyAapHOCT QUrypa;

15. [Ipuka3uBame nojgaraka: TadesapHo u rpapuyuKo NpUKa3MBambe JUCKPETHUX NMoAaTaKa

3Hama

Yuenuk he 6uTH cnocodaH aa:

- neuHUIIIE TOJMOBE MOATaK, y30paK,
¢bpekBeHyja, MOMyaluja;

- uACHTUUKY]E MOJaTKE KOja ce MOTY 00paauTh

Bjemrrune

Yuenuk he ot cnmocodan ga:

- IPUMj€HY]j€ CTaBOBE O IOLYJApPHOCTH J1y>KU U

YIJIOBA y TEOMETPH)CKUM 331aLUMa;
- IpUMjemYyje CTaBOBE O MOAYAAPHOCTH
TPOYIJIOBA Y T€OMETPU]CKUM 3aJallMa;

- KOPUCTH pavYyHApPCKE FeOMeTpI/IjCKe nporpame 3a

aHaJM3UPae TEOMETPHJCKUX MPobIIeMa;

Bjemrrune

Yyenuk he 6utTu cnocodan aa:

- IPEJICTaBJba TIOJJATKE Y MMOTOJAHUM (opmMamMa
npemMa tumy (Tadenom, rpaduKOHOM, JTUHH]CKUM,
CTYIMYACTUM U KPY)KHUM JHjarpaMumMa), ca u 6e3

- IPUMHJEHU MaTEMaTUYKe I0jMOBE U
MOCTYIIKE y Pa3INYUTUM KOHTEKCTUMA;

- U3Tpagy HOBO MaTeMaTHUKO 3HAHE
pjeniaBameM MpodIeMa U MOJACITHPAHEM
CUTYyaIuja;

CraBoBH/BpHjeHOCTH

Yuenunk he 0utH cnmoco6an aa:

- KOHCTPYKTHUBHO, apTYMEHTOBAHO U
KpEaTUBHO JIOMPUHOCHU paay TpyIe,
ycarjaimiaBamy U OCTBapeHY 3ajeTHHUKIX
[IMJBEBA;

- IJIAaHUPA BpHjeMe 3a yUerhe U Ja
opraHu3zyje Mpolec yuemha U yrpaBjba
BHUM;

- KOpUCTU UHPOPMALIMOHE TEXHOJIOTH]E 3a
qyBame, IPE3eHTAllN]y 1 OCHOBHY 00paay
rnogaraka

CraBoBH/BpHjeHOCTH

Yyenuk he 0utH cmocodan aa:

- IPE3EHTYj€ U UHTEPIIPETHpPA pjeliemha Yy
KOHTEKCTY JaTor mpobiema;
- IPEJCTaBJba MOJATKE Y TOTOIHUM
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CTaTUCTUYKUM METOJ[aMa; ymotpebe oaroeapajyhux paauyHapcKux dbopmama ipema tuny (Tadbemnom,

- PUKYILJbA, OIUCY]€, CTPYKTYUpPa, KIIacuPuKyje U | Mporpama; rpauKOHOM, JIMHU]CKUM, CTYITYaCTUM U
MOBE3Yje MOJATKE; - KOPUCTH padyyHapCKe Mporpame 3a KPY>KHUM J#jarpamuma), ca u 0e3

- aHAJIM3UPa, UHTEPIIPETUPA U JUCKYTY]j€ MOJATKE M3pauyHaBaHbe CTATHCTHUKUX BEJINUMHA. ynotpebe oarorapajyhux padyHapcKux
npuKa3ane TabenapHo U rpaduyKH; Iporpama;

- pauyHa eJIeMEHTapHE CTAaTUCTUYKE BETUUMHE: - KOPHUCTH payyHapcKe Mporpame 3a

apUTMETHYKa, FCOMETPH]CKA U XaPMOHHj‘fKa A3pavyyHABAKHE CTATUCTUYKAX BEIWYHAHA.

CcpeauHa, MUHUMalHa U MaKCUMajlHa BPUjeHOCT

y30pKa.

JNJAKTUYKA YIIYTCTBA U ITPENNOPYKE - CMJEPHUIIE 3A HACTABHUKE

OcHoBHe 0co0uHe peaJiHUX OpojeBa

VY kpahem niperiiey OpojeBa o1 MPUPOJTHUX JIO PEATHHX, TPeOa N3BPIIUTH CUCTEMATH3AIM]y 3HAkHa 0 OPOjeBIMAa CTEYCHOT Y OCHOBHO] IITKOJIH,
moceOHO UCTHUYyhH MPUHIKIT IEpMaHEHIIMje CBOjCTaBa pauyHCKUX onepanuja. [Ipu Tome moceOHy naxkmy oOpaTuTH Ha CBOjCTBA PAUYHCKHX
orepalyja, Kao OCHOBY 3a pallMOHAIN3alH]y pauyHamba U TpaHc(opMalije u3pasa y OKBUpY ApYrux jeaAuHuua. Ilopes oOCHOBHUX MeTO/a, HACTAaBHUKY
ce cyrepulle Ja y Mpolecy NpUuIpeMe 3a 4acoBe, a HAaKOH Tora M Ha CaMHM YacOBUMa, YYEHHUIIMMA MPE3eHTYje KOHKPETHE CUTYyalllje y Kojuma ce
KOPHUCTE JeTHOCTAaBHU U CJI0KEHUJU pallMOHAIHU U3pa3u. Hip. n3abpaT HEKO cloXeHHje u3padyyHaBame U3 (pru3uke (HIp. rpaBUTAIIMOHA CUJIA,
KynoHOB 3aKk0H, yBe3HBambe KOH/IEH3aTOpa, OTIIOPHUKA U pauyyHame YKYIHOT KanaluTeTa/oTnopa), XeMuje (KBaHTUTaTUBHO oJjpelBame pacTBOpa),
ouosoruje (padyHame pacTa MoIysalyje y 3aBUCHOCTH OJ1 33/IaTUX MapameTapa). Mory ce 3aaBaTy 1 3a/1alli Y KOjuMa ce KOMOMHY]Y pa3InduTe
MjepHe jeIuHuLE (HIIp. KWIOTpamMu, rpaMu, MIIIUTpaMu ). Mory ce KOHCTpyUcaTH U 3a/1alld U3 PEaJTHOT JKUBOTA, HIIP. oJipehuBame yKynmHOr u3HOCa
MJE€CEUHUX/TOIUIIBLUX pavyHa 3a jeTHO ToMahmHCTBO (padyHH 3a CTpyjy, TenedoHe, Tpujame, BOay, 01B03 cMeha, oapskaBame 3rpane...). Ox ydeHuka
OUYEKUBATH PYTHHY y pauyHamy 0€3 moMohHHUX cpeacTaBa (yrnorpeda caMo manvpa 1 0JIOBKE), Kao U BjeITHHE payyHama yoTpeOHOM JUTUTPOHA.
[TpopauyHe ycnoxmaBaTH U T0j€AHOCTABJbUBATH 110 OTpedu. [loBe3zaTn ampokcumaryjy OpojeBa ca pajjoM y payyHapCKOM Iporpamy 3a TabenapHo
u3pauyHaBamwe. HanpaBuTi TabenapHu npopayuyH y KOMe ce pe3yJiTaTH H3pauyHaBama 3a0KpYXKyjy Ha JIBUje IeLUMaJIe U aKO C€ pe3yJTaTh KOpUCTe
6e3 3a0KkpyxuBama. KoHcTpyncaTu npumjep y KoMe ce jaCHO BUIM Ipellika Koja HacTaje HEeI0BOJbHO TOOPOM alpOKCUMAIIM]OM. YUYSHHUIIMMA 33/1aTH
3aJ]aTaK J]a CaMOCTAJIHO UCTPaXyjy MHTEPHET y LUJbYy MPOHAJaKemka 100p0 OCMUIIJBEHOT KaJIKyJIaTopa 3a allpoKCUMAIlH]jy (CyrepucaT KJbydHe
pujeun nperpare, Hip. online approximation calculator).

BexTopu
VY4eHu1y cy HaBUKJIU Ja BEKTOPE UICHTU(PHUKY]Y ca KOHIIEITOM YCMjEepEeHE AYXKH, T€ j€ CTOTa MOXKEJbHO Ha Taj HAYMH M YBECTH I10jaM BEKTOpa.
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[ToBe3aTu ce ca KOHKPETHHM IPUMjEpUMa U3 PEATHOT KHBOTA, IIOMONY KOJUX YUYEHHIIM MOTY JIa CTEKHY IIUPY CIIMKY O CAMOM I10jMYy BEKTOpa. Y3eTH
3a IpUMjep CHyIITalke CKUjaa Hu3 Op/10, MM KpeTame YaMIia 1Mo pujery. Mory ce pa3Marpaty ¥ ONIITHU IPUMjEepH, Kao LITO je HIIP. KpeTame
THjelia HU3 KOCYy paBaH, WIIM HEKHU JIPYTH IPUMjEpH pas3iarama cuiie Ha Bekrope. HactaBHHK Tpeba aa ce mojcjeTu Koje (pU3nuuKe BEITHYUHE CY
BEKTOpPCKE U J1a Meh)y ’ruMa o1abepe HEKOIMKO BUX 3a KOje cMaTpa Ja cy ofaropapajyhu. HacraBHuk Tpeba na y4eHHKE YIYyTH U 'y Majo HalPEIHU]e
KOHIIENTE BE3aHE 3a BEKTOPE U BEKTOPCKE MPOCTOpE, O€3 ynakema y AyOuHy. YUeHUIIMMa HaBECTH NIPUMjepe HEKUX HHTYUTHUBHO NPUXBATIEUBUX
BEKTOPCKHX IpocTopa (Hip. R™ ) u 00jacHUTH OCHOBHE 0COOMHE BEKTOPCKHX IpocTopa. [lokasatu na Te 0coOMHE Bake Ha BEKTOPCKOM IIPOCTOPY
opujeHTHCaHHUX AyXH. Kasa ce BeKTop mocMaTpa Kao OpHjeHTUCaHa JIyK, TOTPEOHO je 1a yYSHUIIN IOCTUTHY UCXOJIe Be3aHe 3a omepalyjy cabupama u
onxy3uMama. [loceOHy nakiy MOCBETUTH JIMHEAPHO) 3aBUCHOCTH U TIPUMjEHH BEKTOpa Ha JIOKAa3MBamke CTAaBOBA y IUTaHUMETpUju. HactaBHUK Tpeba na
Ha Yacy KOPUCTHU padyyHapCKe MmporpaMe 3a paji ca BeKTopuma (HIp. mporpame 3a IMHAMUYKY FeOMETPH]Y) U Jla YYCHUKE YIIYTH Y PaJl ca THM
nporpamumMa. Kopuctuti npakTuyHe mpuMjepe Kojuma ce WiIycTpyje ynorpeda Bekropa. To Mory OuTH mpuMjepH y KOjuMa ce CHjla pas3iiaxe Ha CBOje
KOMITOHEHTE.

ITponopuuoHaJHOCT

Kapakrepuctuka oBe TeMe je IITO y H0j 10JIa3H 10 U3paXkaja MOBE3UBAkE U MPUMjeHa pa3HUX MaTeMaTHUKuX 3Hawba. Ha 6a3u mpomvpuBama u
poyOsbuBamka paHuje CTEUEHUX 3Hamba, OCHOBHY NaXKbYy OBJij€ Tpeba MOCBETUTH NpUMjeHU (QYHKIMja TUPEKTHE U OOpHYTE MPOMOPLUOHATIHOCTH U
MIpOIopLIKja y pjelliaBamy pa3HUX MPAKTUUHUX 3a/1aTaka, HoBe3yjyhu To U ca TaOJM4YHUM U rpadUUuKUM IpPUKa3UBamkEM O/ipel)eHuX cTama, npoleca u
nojana. /lupekTHa 1 00pHyTa Mponopiyja oMoryhasa HaCTaBHUKY J1a Ha BPJIO KpeaTHBaH HAuMH MTOBEKY MaTEMaTUKY ca peajlHUM CUTYyallljaMa.
[ToreHnupaTy peanaHe cUTyaluje, peajHe npolieMe U MoBe3UBame ca IpyruM npeameruma. Moxe ce ycrnoctaBuTH Mel)ynpeamerHa kopenamuja ca
pasnuuuTuM npeameruma. Ha npumjep, y usuum npehenu myr je AUpeKTHO NPONOpLUOHANaH OP3UHU KpeTamba U BpEMEHY, Y XeMHUJH UMaMo Be3y
Mace, KOJIMYMHE U OPOJHOCTH JEIMHKH, Y Teorpaduju uMaMo paziauuuTe JpyLITBEHO-Teorpadceke mpolece U rnojaBe Koju ¢y y JUPEKTHO] Wi OOPHYTO]
nponopuuoHanHocT. Y Texuuuu 1 U'T nmamo Takolep nojase koje cy 0OOpHYTO MPOMOPLUOHATHE — HIIP. jJaUlHA CUTHAJIA pyTepa U yAaJbeHOCT O
UCTOT ¥ CIIMYHO. YBECTH MPOIOPLIK]Y MPOLIEHTHOT pauyyHa. Ha HU3y npuMjepa u3 peasHor )KHUBOTa CUMYJIMPATH pealiHe CUTYyalije, ca KojuMa ce
rpahanu cycpehy y peaHOM JKHMBOTY: OJUTyKa O OJU3alky KpeauTa, MpolijeHa ciocoOHOCTH Bpahama KpeauTa, paBJbeme M1aHa Bpahamwa Kpeaura,
y3UMame y 003Up pa3IMunuTUX TTapaMeTapa KOju Cy cacTaBHU JUO OBE MpobieMaTHKe. 3a pjelaBame 3a/1aTaka BE3aHUX 3a MPOIEHTHU U KaMaTHH
padyH, KOPUCTUTHU U padyHAPCKHU IPOrpam 3a TabenapHo u3pauyHaBame. [[oOujeHe pesynrate npeacraBbaTu TabenapHo, rpaduyku. Cyrepucatu
YYCHHMIIMMA J1a CAMU MHTEPIPETUPAjy 100ujeHe pe3yaTare U popMUpajy KpUTHUKH CTaB pema Jo0ujeHuM pe3ynratuma. OMOryhuTu yueHunuma ia
CaMOCTAJIHUM PajioM, UJIM PaJIOM y rpyllaMa pas3BHjajy CBOje OpraHu3alloHe, KOMYHHKAIIMOHE, IPE3EHTAIIMOHE U KPEaTUBHE BjEIITHHE.
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[MosmMHOMM ¥ PALMOHAJIHM AJITe0apCKU U3pa3u

[{nsp oBe TeMe je na ydeHUIH, KopucTehy CBOjCTBa Omepalija ca peaTHuM OpojeBrMa, OBJIaajy UiejamMa U MOCTyNIMMa BPIIeHha HICHTHIHUX
TpaHchopMalrja ca MoJIMHOMUAMA | anrebapckum pasomiuma. [Ipu Tome Texxumire Tpeda aa Oyze Ha pa3HOBPCHOCTH HJIEja, CBPCH M CYIITHHH THX
TpaHchopMmalmja, a He Ha paay ca KOMIUTMKOBaHUM m3pazuMa. [loceOHO 00paTuTH Naxksky Ha (GaKTOPHU3AIH]y TOJMHOMA.

OCHOBHM U M3Be/IeHN T'eOMeTPHUjCKH MOjMOBH

OBo je yBOJHA TeMa y T€OMETPHjy MpOCTOpa. Y OKBHPY e Tpebda yka3aTh Ha OCHOBHE OJIHOCE Tayaka M MpaBuWX y paBHH. Ha oBom mjecty Tpeba
MOYETH C TOCTYITHAM (OPMHUPAEM TT0jMa TEOMETPH]JCKOT MpocTopa (pa3Ha CBOjCTBA JIOKa3yjy ce mosasehu ox Hekux ocHOBHUX). [loHOBHTH BpCTe
yIJI0Ba U HEKE TeopeMe M3 OCHOBHE mKkoyie. OJ] yYeHHKa OYEKMBATH J1a CAaMOCTAIHO W IMPELUU3HO CKUIMPajy TeoMeTpujcke oOjekte y paBHH. Kao
OMOhHO cpescTBO, KOPUCTUTH pauyHapCKe FEOMETPHU)CKE TPOrpame.

Tpoyrao

O0jacHUTH OCHOBHE OCOOWHE TPOYIJIa M MOAjelry TpoyriioBa. I[loceOHO 1MOjacCHUTH 0COOMHE M TeopeMe KOje Ce OJHOCE Ha 3HAYajHe TayKe TPOyria.
Kopuctutn uprame u ckuie aa OM ce ycBOjWIM NMOTPEOHH IMOjMOBH M CTaBoBU. On ydeHHKAa TPaKUTH TMPEIHU3HO CKUIMpAme LpTexa, a Ja
KOHCTPYKIIM]j€ U3BOJIe TAYHO U MPEM3HO y3 YNOTpeOy reomeTpujckor npuodopa. Koa KOHCTpYKTUBHHX 3a7aTaka o] yYeHHKA 3aXTH]€BaTH MPELIU3HOCT
y uptamy. KoHcTpykuuje BpmuTuH noMmohy reoMmerpujckor mpubopa. MoTHBHCATH y4YEHHKE Ja yHoTpeOOM pauyHAapCKuX IMporpama (Ha Ipumjep
nporpamMa 3a AMHAMUYKYy T€OMETPH]y) CTHUYy MpelM3HH]y MpeICcTaBy O MoJoXkajy M MehyCOOHMM OJHOCHMa IeOMETpUjCKUX 00jeKTa y pPaBHH.
[TpommpuBaTu 3HaWme YYEHHKa M MOBE3MBATH Ca MPETXOJHUM I'paJMBOM U3 OCHOBHE M Cpelme Iukone. Ha mpumjep, yueHuuu tpeda na 3Hajy Ja
KOHCTPYMIIlY ILIEHTap OIHMCaHe KPYXHMIE M OMHMCaHy KPYXHMIy 3a pa3He TUIOBE Tpoyrjia (OLITPOYIJIH, MPaBOYIJIM, TYNOYIJIH, jeTHAKOKpAaKH,
jenHakoctpannyHu). HakoH Tora, aHanu3upaTd IOJI0Ka] IIEHTpAa y OJHOCY Ha Tull Tpoyria. [loBesatu noOujeHa cazHama ca nepudepujcKuM U
HEHTPAIIHUM YIJIOM, Pa3MOTPUTH OCOOHMHE TPABOYIJIIOr TPOYIJa, Ma OO0jaCHUTH 3alITO C€ IIEHTAp ONMUCAHE KPYKHHUIE Hala3W Ha TOJOBUHU
XUTIOTeHY3€. YUEeHHIM Tpeba Ja mpHuxBare Ja CBaKM TPOYTrao Yy €YKIHICKO] TEOMETPHjU UMa OMMCAaHy Kpyx)HUIly. CIMYHO pa3MarpaTH U 3a Jpyre
KapaKTepUCTUYHE TauKe Tpoyria. [IpommpuTy 1 yTBpAUTH yYeHHYKE CTAaBOBE O MAaTEMATHIIM M BaKHOCTH MaTeMaTHKe Kao Hayke, mo3uBajyhu ce Ha
pelieBaHTHE UCTOPHjCKE MOJIaTKe, II0YeB KO/ reoMeTpuje crape ['puke u mo3HaTux craporpukux maremaruyapa (amp. [luraropa u Eykmun).

Can4HocTt

VYuenunu cy u3ydaBajid I0jJMOBE Be3aHE 3a pa3Mjepy H MPOIMOPIIH]jY, T€ KPO3 MOHABIbAE OBUX CA/IPXkKaja MOKEMO I10jaM CITUYHOCTH TTPUOIKATH
yueHutuMa. On1 yueHUKa TPakKUTH J1a UCIIPABHO U MPELU3HO HCcKa3y]y Ae@uHuLMje U cTaBoBe. [Ipomuputy U yTBpAUTH yY€HUYKE CTaBOBE O
MaTeMaTHUIIM U BaXXHOCTH MaTeMaTHKe Kao HayKe, Mo31uBajyhu ce Ha pelieBaHTHE CTOPHjCKE MOIaTKe Be3aHe 3a puMjeHy TaiiecoBe TeopeMe U
cimyHocTy. CIIMYHOCT je 3HavajHa y JoKa3uBamwy nojeauHux teopema (IIuraropune u ci.). Moxe ce 00pauTy U OJHOC MOBPIUIMHA CIMYHUX
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MHOroyriIoBa (y BUIy 3aaataka). Tpeba mocsetutu oapeheny naxmy u npuMmjenu [lutaropute reopemMe y pauyHCKUM M KOHCTPYKTHUBHUM 3aalMa.
Kox KOHCTpYKTHBHUX 3aJaTaka 01 yYeHHKA 3aXTHj€BaTH MPEIHU3HOCT y LpTamy. KoHcTpykuje BpuT moMohy reomMeTpujckor npubopa.
MoTuBHuCcaTy y4eHHKE Jia yIIOTpeOOM pauyHapCKuX Mporpama (Ha mpuMjep mporpama 3a AMHaMHU4Ky T€OMETPH]y) aHAIM3UPajy OCOOMHE U OHOCE
TEOMETPHUjCKUX (PUTypa Koje Cy pe3yaTaT TpaHnchopmalja CIMIYHOCTH.

Tpuronomerpuja npaBoyrJjor TpoyrJa

OBy TeMy pealn30BaTH ca MIOCEOHNM 3aXTj€BOM MOTIIYHOT pa3yMHjeBama Be3a u3Mely cTpaHuIia ¥ yriaoBa mpaBOyIJIOT TPOYTJIa, BUXOBE IOCIJbEANIIE
u npumMjene. [Ipu pjemaBamy npaBoyrior Tpoyria Tpeba ce OrpaHUYUTH Ha JeJHOCTaBHHU]E, alh pa3HOBpPCHUje 3anaTke. [loceOHy maKmby MOCBETHTH
NpPUMjEHU TPUTOHOMETPUjCKUX (YHKIMja Ha pjelaBambe NpoOJeMCKHX 3anaTaka. KOpHUCTHTH mpuMjepe U3 peallHor JKHUBOTAa KOjU MOTY
3aWHTEPECOBAaTH M JI0JaTHO MOTHBHMCATH YYCHUKE 32 OBY BaXKHY MaTeMaTHuKy oOiact. Ha mpumjep: 1o KOjuM YTJIOM je HarHyT YyBEHH TOpPamk y
[Tu3m, yrao moj KOjuM naziajy CyH4EBH 3palld, IPHUMjeHe y Te0JIOTHjH, YIIIOBU €THIIATCKUX MUpaMH/a, BUCHHE Pa3HHUX o0jeKara H CII.

JIuneapHa pyHKuuja

VY oxBupy oBe Teme Tpeba M3BPIIUTU NMPONyOJbHMBAKE U W3BJECHO MPOILIMPHUBAK-E 3Hamba yYEeHHUKa O (yHKHjama YOMILITE U, MOCEeOHO, JTHHEAPHO]
¢bynkuuju. [ToHOBUTH OCHOBHE OCOOMHE KOOPIUHATHOT CUCTEMa Y PaBHH M MPHUKA3 Tauaka y mweMy. HayuduTn kKako ce MCIHTY]y U 3amucyjy 0COOHHe
nuHeapHe pyHkuuje. JInneapue GyHKIIMje MMajy BEJIUKY MIPUMJEHY Y Pa3IUIUTHM 00JacTUMa Hayke U mpakce. [lopen oCHOBHUX MeTOfa, HACTaBHUKY
ce Cyrepuile Jia y Mpolecy MpHUIpeMe 3a 4ac MPUIPEMH U pa3pajd, a Ha cCaMOM 4acy YYEHHUIMMa INPe3eHTyje KOHKPETHE CHTyalHdje y KojuMma ce
KOPHCTE jJeIHOCTaBHU U CIIOKEHH]H IpUMjepu ynoTpede rnHeapHe (QyHKIMje Y pjeliaBamby NpakTHUHUX npobieMa. Ha KOHKpeTHHM npumjepuma u3
¢u3uke, XxeMuje UM €KOHOMHje (KpEHYTH Ha IpUMjep ca KpeTameM THjesla IpU KOHCTaHTHO] Op3MHM), youaBaTu ocoOuHe nuHeapHe (yHkuuje. Ha
npuMjepy u3 ¢usuke, ynopehupatu rpaduke KojuMa ce NMpHKasyje KpeTame THjella Ipu pa3inuuTuM Op3uHama. [Tutatu yyeHuke, Kako Ha OCHOBY
rpaduka MOXeMO J1a 3aKJbY4UMO Koje THjeno ce kpehe Behom Op3uHOM? Yyenunu Tpeda Jja KOpHCTe padyHapcKe MporpaMe Kao MOAPUIKY Y CTHIAKkY
BjeIITUHA paja ca JuHeapHoM (yHKmujoMm. [lomcTuiiati ydeHHWKe Ja camu, UCTpaxyjyhu moy3gaHe pecypce Ha WHTEPHETY, MPOIHjeHE KBAIUTET
OHJIajH Iporpama 3a CKulMpame rpaduka GyHkIrja 1 Ja euKacHo KOpUucTe 6ap jenaH of bux.

JIuHeapHa jelHAYNHA C jeAHOM HEMO3HATOM

VY okBHpY OBe TeMe Tpeba U3BPILIMTH MPOyO/bHBaEkE U U3BJECHO MPOLINPUBALE 3HAKA YICHUKA O TMHEAPHO) jeIHAYNHU C JeITHOM HEMO3HATOM,
ucTuyhM 1ojaM €KBUBAJICHTHOCTH jeTHAUMHA U TIPUMjEHY Y HBbHXOBOM pjellaBamy. Y 0BOj TEMH TEXHUIITE Tpeda a Oy/ie Ha MPUMjeHH jeHaYuHA MIPH
pjemaBamy pasHux npobiema. Kaza je pujed o 3aianuma ca napamMmeTrpom, IOHOBO KOPUCTUTH MTPUMjEpe U3 APYTHX O0IACTH U PEATHOT )KHUBOTA.
[ToBe3mBaTH BjeITUHE aHATTM3UPAHA PjelicHha ca HHTEPIPETAN]OM T0OHjeHHUX pjeriema. OueKuBaTu o] y9eHUKa 1a GOpMHUPa]y KPUTUYKH CTaB O
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N00HjeHUM pjelIehuMa
JluHeapHa HejeTHAYMHA U CUCTEMH JIMHEAPHUX HejeITHAYUHA C jeJHOM HEMO3HATOM

[TprmkoM oOpajie HejeJHaYMHA ¢a JeTHOM HEIO3HATOM OTPAaHMYUTH CE€ CaMO Ha OHE Koje He cajapike napamerpe. CKyIl pjeliema HejeJHaYnHa
3alMCHUBATH Ha BUIIIC HAYMHA W TPEJCTaB/baTH Ha OpojeBHOj MpaBoj. Ko pjemaBama cucreMa HejeJHaunHa OTPAHUYUTH ¢ Ha CHCTEME ca MAKCUMITHO
TpH HejenHaurHe. 3a (hopMHpamke CKyIa pjelleha CUCTEMa JIMHeApHUX HejeHaYnHa IIOHOBUTH MPECjeK U YHU]Y ckymoBa. CKyI pjeliemha cucTeMa
HejeHaurHa 3aMMCUBATH Ha BUIIIE HAUYMHA U MPEACTaBIbaTH Ha OPOjeBHO] MPABO].

Cucremn JIMHECAPHHUX jezma'mﬂa ca )anje U TPU HENMO3HATE

ITpumapHu 3ajaTak je Ja YYeHUIM JOCTUTHY MCXOJIE YUeHa KOjU Ce OJIHOCE Ha pjellaBame CHcTeMa JIMHeapHUX jeHadMHa ca JIBUje Hemo3Hate. Y
OCHOBHO] U Cpe/m0j IIKOJIM Hajuyemhe ce KopuUcTe METOAA 3aMjeHe, MEeToJla CYpOTHUX KoeduuujeHara, KpamepoBo npaBmiio u rpaduyka mMerona.
Kana je pujeu o pjemaBamy cuctema, ydeHUIIM Tpebaja /Ja 3a JaTU CUCTEM jeIHaYMHa MPEno3Hajy U apryMeHTYjy Koja MeToja je morogHuja (kKoja
TEeXHHMKA 3aXTHjE€Ba Mame M3pauyHaBama, paj ca ,,JeJHOCTaBHUjUM ™ OpojeBHMa, pjelIaBamke Yy MambeM Opojy Kopaka u ci.). Kopuctutu u pauyHapcke
nmporpaMe 3a pjeliaBambe CHCTeMa JHMHEApHHX jelHaunHa. MOTHBHCATH YYEHUKE Ja CaMU HAlWIly padyHapCKH IMpOorpaM 3a pjelIaBame CHcTeMa
JUHEapHUX jeTHaurHa. MOTUBUCATH YUYEHHUKE Ja CaMU MPENo3Hajy peajHe CUTyalllje KOje Ceé MOTY MPEACTaBUTH CUCTEMHUMA JIMHEApHUX jeHAYUHA.
PjemaBame cucrema jeqHaumHa M3 peaHOT KUBOTAa HE Tpeda Ja ce CBOJAM caMO Ha JoOujame pjeliema Kao OpojHe BpHUjeTHOCTH, Beh U Ha Jasby
aHaJIM3y U MHTEPIIPETaljy J00UjeHUX pjelliekha, y KOHTEKCTY (hOpMUpPama CONICTBEHOT CTaBa, KPUTUUKOT MUILIbEHA O JOOMJEHUM pe3yaTaTuMa.

MHuoroyrao u Kpyr

O6jacHuTH OCOOMHE MHOTOYTJIA U pauyyHame Opoja AujaroHana, 30upa yHyTpallbiX U CIOJbAlIBbIX YIII0Ba KOHBEKCHOT MHOTOYTJIA, T€ YHYTPAIITHET
yTJia paBUIIHOT MHOTOYTIIA. VI3BpIIUTH MOjeTy MHOTOYTIIOBA, a MIOCIH]€ U TIO/Ijelly TPOYTIoBa M 4eTBOpoyrioBa. [loceOHO mojacCHUTH 0COOMHE 1
TEOpEeME KOje C€ OJTHOCE Ha TPOyrao u ueTBopoyrao. Kopuctutu nprame u CKuIile Ja O ce yCBOjUIN OTPEeOHU TTOJMOBH U CTaBOBU. O] yueHUKA
TPaXKUTHU NPELU3HO CKUIIMpamke 1pTeka. Kao momohHO cpencTBo, KOPUCTHTH pauyHApCKe TEOMETPH]CKE Tporpame.

Moxynapuoct

HacraBuuk TpeOa na mpolrjeHu y Ko0joj Mjepu Tpeba yTBphuBaTu Ucxoje Koje Cy U3 oBe 00J1acTH y4YEeHUIM Tpedau 1a JOCTUTHY JOII Y OCHOBHO]
mikosid. Of1 yueHuKa TPaKUTH J1a UCIIPABHO U MPELU3HO HCKa3y]y AeUHUIIM]e U CTaBOBE. 3a/1aTKe y KOjUMa YUEHUIIU JOCTHKY UCXO0/I€ Be3aHe 3a
NOyJapHOCT pUrypa rpagupaTH MpeMa CONCTBEHO) MPOILjeHH.
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IpuxkasuBame mogaraka: TadejapHo u rpaguykKo NpUKa3uBamke JUCKPETHUX MOJAAaTaAKa

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 INpPUKa3UBame IojaTaka y oarosapajyhem oOiuky. YueHuuu Tpeba na, kopucrehu MaTeMaTHUKH anapaTr U
CTaTHCTUYKE METOJIe, Oyay 0CIOCOOJbEHHU J1a IPUKa3aHe T0JIaTKe OYNTajy, HCIIPABHO MX MpOoTyMaue U yrnoTpujede. HactaBuuk Tpebda na ce pedepure
Ha oaroBapajyhe neduHUIMje Koje MpOHAIA3UMO y MHPOPMATHUIM: MITa je MHPopMaIja, mTa je MoJaTaK, mTa MOoApPa3yMHUjeBaMO IO MPOIECOM
NPUKYIUbamka MoJlaTaka M Koja je yJora pauyHapa M, yOITe, HHPOPMAaIlMOHUX TEXHOJIOTH]a y POIeCy NPUKYIJbamba U 00paje nogaraka. HacraBHUK
Tpeba J1a MCXOo/ie U3 OBOT MOAYJA MOBEXE ca KOpeIHpaHuM Ucxoauma u3 npeamera OcHOBU MH(OpMATHKE, ajly Jla Harjlacak CTaBU Ha padyyHapCKy
oOpagy mnojaTaka ca MaTeMaTHYKor acrekra. Pax ca mojzamuma mnojapasymMujeBa KOMOMHOBam€ MaTeMaTHUKHUX BjelITUHA M3padyHaBama ca
MH(GOPMATUYKUM BjellITHHAMA KOj€ ce OJiHOCE Ha ynoTpeOy M paj y oAarosapajyhum pauyHapckuM Mporpamuma, Kao IITO ¢y IporpaMu 3a TadenapHy
o0pany noxaraka (Ha npumjep Excel), anu u 1pyru nporpamMu Miad OIporpaMcKu MOJYJIM 3a CTaTUCTUUKY oOpaay mojataka. HacraBHuk Tpeba na, Ha
OCHOBY COIICTBEHHX M YYEHUYKUX NpedepeHirja, Kao U TEXHUYKUX MOTYNHOCTH, CaMOCTAJIHO MPOIMjEeHH KOje TEXHOJOTHje M y K0joj Mjepu he
KOPUCTHTH 32 peanu3aiiyjy oBor Moayna. Pan y y mporpamy 3a o0Opady moaaraka moApa3yMujeBa MPEIH3HO YHOIICHE U CTPYKTYHpame MoAaTaKa, y
3aBHCHOCTH O]l THIA rmojaTka. [lopen cTanmapJHuX TEXHUKA, KOje ¢ OJHOCE Ha Paj| ca MaTEeMaTHYKUM U APYruM (GopMyrnaMa, KO YICHHKA je BaKHO
pa3BUjaT U KOMIETEHIIM]Y KPUTHUKOT OCBpTa MpeMa J00MjeHUM MoAallMa, Y CMUCITY MPaBUIIHOT TyMademwa MojjaTaka (Ha KOju HauMH ce U3payyHare
BEJIMYMHE MOTY CTAaBUTH Yy KOHTEKCT 3aKJbyuWBama W TmpeaBubama). I[lpumjepu tabenmapne obOpane momataka Tpeba aa Oyny CMHUCICHH U Ja
oJpaXkaBajy peajHe cuTyaluje (HIp. cuMyjalMja pajna mpojaaBHule, ¢alOpuke, craTHCTHYKa 00paja mojataka Ha u3bopuma). OOpaaa mojgaraka
noJipasymujeBa cBe (paze: MpUKyIJbamke, CTPYKTyHpame, YHOILCHE, U3pauyHaBambe, I'paQuKo NpUKa3UBambe, TYMauemhe, CUHTEe3a, aHallu3a U JApYrH
o0NMIM 3aKJbyuuBama U NpejcTaBbambe. HacTaBHUK Tpeba 1a 10 yacoBa MOCBETH aHAIM3M MAaTEMAaTHUKHUX acleKkaTra y pauyHapCKUM MporpaMuma 3a
TabenapHy o0pany nojataka, Koju Cy yYeHHIIM KOPUCTHIIN y MIPETXOJHOM HIKOJoBamwy. M3a cBakor nujarpama (Ha npumjep rpadukoHa Koje y4eHUIH
Mory na kpeupajy y Excel-y) cTtoju mMatemaTtnuka nosaguHa. Ha mpumjep, cTynmuacTd WM JIMHUJCKH JUjarpaMu NpUKas3yjy BPHUJEIHOCTHU 3aBHCHE
MIPOMJEHJbUBE Yy OJHOCY Ha He3aBUCHY (Hajuemrhe TUCKpeTHY) mpomjeHspuBY. HacraBHuk Tpeba na moBexke koHuent rpagukonHa y Excel-y (umm
CIINYHOM IMpOrpaMy) ca KOHLENToM rpaduka ¢yHKIHMje (Ha mpuMmjep NoBe3aTH Tpaduk JIHMHEapHE (QYHKIMje ca JUHUJCKUM TIpaUKOHOM Y
padyHapckoM miporpamy). Kpyxau aujarpamu (IomyJapHO Ha3BaHU ,,TUTE” — €HIJ. pie) ce Hajuernthe KOPUCTE 3a MPECTaBhbamkbe MPOIEHTYATHOT
yajena HeKe BPHJETHOCTH y OIAHOCY Ha yKymaH, 30MpHM mojgarak. HactaBHuk Tpeba Ja MOBEXE KOHIENTE MPOIEHATa/IPOIIEHTHOT padyHa ca
oJroBapajyhum KpyXHUM IujarpaMuMa y padyHapckoM nporpamy. Pag y mporpamy 3a o6pany nojgaraka He Tpeba J1a pa3BHja caMo BjeITHHE YYSHHUKa
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 noOMjeHMX HH(}OpMalMja W pa3BHUjale BPHUjEHOCTH M CTaBOBAa O MOJA3HUM U HM3padyHATUM
BeIMYMHAMa. Y OKBUDPY OBE TeM€ YYEHHIIM Tpeba J1a OApesie apuTMETUUKY CPEIUHY, MOAYC, MENjaHy, MUHUMAJIHY 1 MaKCUMAJIHy BPHjEIHOCT y30pKa
Ha OCHOBY IOJlaTaKa KOJU Cy MPHUKA3aHW HA Pa3IMUUTE HAYMHE: TEKCTYATHO (CTPYKTYHpaHO M HECTPYKTYHPAHO), TabenapHo, rpaduuku. HacTaBHUK
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YUEHHUIIMMA MOXKE 33/1aTH IMPOjEeKTHH 3aJaTak, Koju OW Moapa3yMHujeBao MPUKYILUbAE U 00pady IMojaTaka M3 pazIHuUTHX HM3BOPA, MPEICTaBIbAHE
MoJIaTaka y pasnuauTuM (popmMama, HHTEPIIPETAIN]y, MPE3CHTAIU]y U JUCKYCH]Y JOOMjeHUX IMOJaTaka U pe3ylitaTa UCTpakuBama. HacTaBHUK Temy
MIPOjeKTa MOJKe Jia M3abepe Tako Jja OHa O/IrOBapa CTPYIH YYCHHKA.

OLHJEILbUBAIBE
OujemuBame ce BPIIH y CKIIaly ca 3aKOHOM O CpeileM 00pa3oBamy U BaclUTamby U [IpaBUITHHKOM O OIjeHHBamkby YUCHHKA Y HACTABH H HOJIATakby
WCIHTA Y CPEIEHh0j IKOJIH.

HHTEI'PALIUJA
1. OcnoBu nHpOpPMATHKE
2. Ousuka
3. Xemwuja
4. Crpy4uHH pEeaMETH

5. Ilpaktnyna HacTaBa

MN3BOPU
1. Vubenuk onobpen of crpane MuHucTapcTBa npocsjere u kyarype Penyonuke Cpricke

2. Jlpyra cTpy4Ha JIATEpaTypa U NPUPYIHUITN
3. Unrepner
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