HACTABHMU ITPOI'PAM 3A IIPEJMET: MATEMATHUKA
CTPYKA: HIYMAPCTBO U OBPAJIA IPBETA
SAHUMABGE: ITYMAPCKU TEXHUYAP

PA3PE/l: IPBHA

CEAMUWYHU BPOJ YACOBA: 3

roauimmbU POJ YACOBA: 102

JATYM: jyn 2024. ronune

OIlIITHU IM/bEBHU

PasBujame u yHanpehembe OCHOBHHX MEHTAJIHUX Olepaiuja: yrnopehusame, cpehuBame, ancTpaxoBame, YOIIITaBakhe, KIACH(PUKOBAE,
KOHKPETU30Bambe, (POpMaIn30Bamke, aHAIOTU30BAE;

Pa3Bujame onmTHX pagHUX BPJIMHA KAO0 IITO CY: OpHMKIBUBOCT, TAYHOCT, OJATOBOPHOCT, jacHONA, ypeIHOCT;

Pa3Bujame T3B. KyNTypHUX TEXHHKA: YATAKHE CA HyMEpUUYKe IIPaBe, CUTYPHOCT MPH W3BONCHY Oolepalifja, TyMaueHhe JCIUMaTHUX pa3jioMaka u
MpoIIeHATA, paJi ca yoOMuajeHHM BeTMYMHAaMa, pajl MOMONy TpOoyriia u mecTapa, paj moMohy eIeKTpOHCKUX pauyHapa (JeMHH KalIKyaaTop,
KOMITjyTep);

Pa3Bujame HEKNX aQEeKTHBHUX UJBEBA KAO IITO Cy: CIPEMHOCT 32 Ma)XJHbHBO CIyIIamke, TOCMaTpambe, Pa3MHIIIbamkbe, 00pasarame u
CIIPEMHOCT 3a pjelaBame nmpoodsema (Ha Tpakermbe, IPOBjepaBambe, 010alMBambe, KOMOMHOBAE), H3APKIBUBOCT (TOJIEpaHIInja Ha
bpycTpaiujy), 3a caMOCTAIHOCT, 3a Capa/iiby ca JPYriuMa, 3a palldoHAIHY apryMEHTAIH]y.

PasBujame cuxo-MOTOPHYKHX AJbEBA KO IITO Cy: YPEIHO MHcamke OpojeBa, KaCHUje U pa3IoMaKa,IperJIeIHO MHCakhe H3pPasa;

[Mucanum padyHCKUM ormepaliijaMa KOPeKTHO OMIbEeKEHhE PEHOCa;

Koopaunnpano puTMHYKO MUCAE M TOBOP KOJI MUCAHUX PAuyHCKHUX ONepalyja;

CrnvKoBHUTH MpUKa3 pazjioMaka y3 momoh JujernoBa 4eTBOPOYIJIa U Kpyra,

KopekTHo u3paxaBame MjepHUX jeTUHUIIA 32 TY)KUHY U TOBPIIUHY;

CIuKOBUTH MPUKA3 TE€OMETPHjCKUX PUTYpa;

[IpernenHo nprame CUTYAITMOHUX CKHUIIA, IIPTAkhE H YNTAE Tabena U Ipyrux aujarpama,

VYpeaHo nprame JSHUPOM, IIECTApOM U TPOYTIIOM

INHOCEBHM IIMJBEBU

OCHOBHO 3HamE 0 MaTEMAaTUYKHUM Ollepalidjama y ckyny R, dyHKI#jama TUpeKTHE ¥ OOpHYTE MPOMOPIIHOHAITHOCTH U TIPOIIOpIIHjamMa, CTEYCHO
y OCHOBHO] HIKOJIH.



TEME

=

OcHoBHe 0co0uHe peaJiHUX OpojeBa

BexTopu

IIponopuuoHnaJ HOCT

I[HosMHOMM U PAITMOHAJIHH AJIre0apCKu U3pa3u
OCHOBHY U H3Be/IeHU FeOMETPHjCKH IIOjMOBH
Tpoyrao

CauvHoct

Tpuronomerpuja npaBoyrJior TpoyrJja

© oo N akwn

. JIuneapHa ¢pyHkumja

10. /IluHeapHa jeqHAYMHA U HEejeHAYHHA C je[ITHOM HEMO3HATOM

11. CucreMu JTUHEAPHUX jeTHAYHUHA €A IBUje HEMO3HATe

12. Ilpuka3uBame nogataka: TadeJJapHO M rpagpuyuKo NPpUKA3UBamke AUCKPETHUX NOAATAKA

OxBupHU Opoj yacoBa 3a peanusaiujy Tema Huje nedunucad. HactaBuuk he npuinkom miaHupama U MporpamMupama HacCTaBHUX cajipxkaja, y3umajyhu
y 003up ¢akTope monyT HUBOA MOCTUTHYyha ydueHHKa, HUBOA CIOKEHOCTH HAacTaBHE TeMe, oTpeda CTpyKe U 3aHMMama, U CJ1, OJpeauTH Opoj dacoBa
notpebaH 3a BUXOBY peanusanujy y okBupy teme. Teme unHe o0aBe3Hu n1uo HactaBHor mporpama, anu Hemajy o0aBe3yjyhu kapakTep LITO Ce THYE
penocnujenia lbUXOBE peain3alyje.

UCXOIN

1. OcHoBHe oco0uHe peaJHUX OpojeBa

3Hama Bjemrrune CTaBoBHM/BpHjeTHOCTH
Yuenux he 0utu cnocodan na: Yuenuk he 0utu cnocodan ga: Y4enux he 0utu cnocodan na:
- pa3NIMKyje OCHOBHE IOJICKYTIOBE CKYyIla PEATHUX |- KOPUCTH MIPUPOJIHE, IIHjeTie, pallMOHATHE U - TOCTaBJba M AHAJTU3UPA jJ€THOCTAaBHUJU
opojesa (N, Z, Q, I); peanHe OpojeBe, pa3InuMTe 3amuce THX OpojeBa | MpoOJieM, HCIUIAHUPA HETOBO PjellaBambe
- youaBa penanje NcZcQcR, IcR, QN | unpeBoau Ux U3 jeJHOTr 3allKca y IPYIH; 0/1a0UpPOM OJroBapajyhnux MaTeMaTHIKuX
I ={}; - U3padyHaBa BPHjETHOCT PAllMOHAIHOT U3pa3ay | IOjMOBA U MOCTYIAaKa, pUjellu ra Te
- 06aBJba PAIyHCKE ONEPALH]e Y CKYILy KOME C€ T10jaBJby]y cabupame, 01y3uMambe, MIPOTYMayu U BpeHYj€ pjeliehe U
MHOXEHE, I1]eJbEHhe, TOMTY)yhu MPHOPUTET MIOCTYTaK;



panmoHamHuX OpojeBa; padyHCKHX omnepalyja u ynorpeOy 3arpaia u
P TOME TI0 TIOTPEOH KOPUCTH KAIKYJIATOP WIIH
onrosapajyhe pauyHapcke nporpame;

- 3a0KpYXKyje IeUMaliHe OpojeBe U MPOIljehYje
IPEIIKe NP 3a0KPYKHUBAY;

2. BekTopu

3Hama Bjemrrune
Y4enux he 0utu cnocodan na: Yuenuk he 0nTu ciocodan na:
- neuHMILE, ONUIIIE, 03HAYU U UMEHY]€ BEKTOD, - 00MJbEIKaBa, MPUKaXKE U yOuaBa BEKTOPE Y
KOMIIOHEHTE BEKTOpa, MAECHTH(HKYje U MPENo3Ha | PaBHU;
CYNPOTHE BEKTOPE, HyJla BEKTOP; - MpHUMjeYje 0COOMHE BEKTOpa MpH pjellIaBamby
- 00jacHH, MOKaXke U U3BOJM omepalyje cabupama U | npobiaeMa U3 ApYrux o0JacTH HAyKe U pealHor
Oly3MMama BEKTOPa U MHOKEHE BEKTOPa KHUBOTA.

CKaJIapoM;

- OTKpUBA 3aBUCHOCT BEKTOpa HACTAJIUX
KOHCTPYKIIMJOM PaBHUX (pUTypa HaJ MO3HATUM
BEKTOPOM;

- QaHAJM3Upa U palrdiamyje BEeKTOp Ha KOMIIOHEHTE
JIMHEAPHO 3aBUCHUX BEKTOPA;

- IPUMUjECHH MaTeMaTHYKe [TOJMOBE U
MOCTYTIKE Y PA3IMYUTHM KOHTEKCTUMA;

- W3rpajd HOBO MaTEMAaTUYKO 3HAIHE
pjeniaBameM MpodeMa U MOACIUPAHEM
CUTYyaIuja;

- KOHCTPYKTHBHO, apT'yMEHTOBAHO U
KpPEaTuBHO JOIIPHHOCH Paiy TpyIe,
ycarjamaBamy U OCTBApEHY 3ajeTHUYKUX
[IUJbCBA;

- TUTAaHWPA BPUjEMeE 32 YUCHE U OpraHu3yje
MPOIIEC yUeHha U yIPaBiba HHM;

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

- KOpUCTH MH(POPMALMOHE TEXHOJIOTH]E 32
qyBambe, IPE3CHTANNjy 1 00pajy rmojaTaka.

CraBoBH/BpHjeHOCTH

Yyenuk he 0utH cmocodan aa:

- IOCTaBJba U aHAIM3UPA JETHOCTABHUJU
npo6JeM, UCTNIAHUPA HETOBO PjellaBake
0/1a0UpOM OaroBapajyhnx MaTeMaTHIKUX
MI0jMOBA U MOCTYIAKa, PUjellu ra Te
MIPOTYMayu U BpeJHYj€ pjelliene U
MOCTYTIAK;

- NPUMHjEHH MaTeMaTH4YKe [10jMOBE U
MIOCTYIIKE Y Pa3IMYUTUM KOHTEKCTUMA;

- W3rpajii HOBO MaTEMATUIKO 3HAHE
pjeniaBameM MpodieMa U MOICTHPAHEM
CUTYaIlHja;



- I0Ka3yje HeKe CTaBOBE Be3aHe 3a paBHE (urype.

3. IlponmopumoHa HOCT

3Hama

Yuyenuk he OuTH cnocodan ga:

- 00jacHM MOjMOBE: pazMjepa, Iporopiuja, MpocTa

MpoIoplrja, IPOAYKEHa MPOIOPLIN]a;

- pa3yIMKyje JUPEKTHO MPONOPLMOHAIIHE U OOPHYTO

MPOTIOPIIMOHAITHE BEJTMYUHE Y PA3THIUTHM
KOHTEKCTHMa;

- yo4aBa AUPEKTHO U OOPHYTO MPOTIOPIIHOHATHE
BEJIMYMHE y PA3IMUYUTUM KOHTEKCTHMA;

- IpuMjemyje QYHKIN]y TUPEKTHE U OOpHYTE
MPONOPIIMOHATHOCTH Ha Mpo0IeMe U3 peaiHor
KHUBOTA;

- pjeniaBa npoOieMe mojajesic ¥ Mujenama

- pjemaBa mpobaeMe MPOIEHTHOT U TPOCTOT
KaMaTHOT payyHa;

- IpoIjjeryje N00HjeHe pe3yTare;

- HHTEepIpeTHpa 1o0ujeHe pesyarare u GopMupa
KPUTUYKO MUIIJbEHE Ha OCHOBY JOOH]CHUX

- KOHCTPYKTHBHO, apI'YMEHTOBAHO U
KPEaTUBHO TONPUHOCHU pajy rpyIe,
ycarjamaBamwy U OCTBAPCHY 3ajETHUUKUX
[HJbEBA;

- TUIAHHWPA BPHjEME 32 YUCHE U OPTaHu3yje
HPOLIEC YUCHha U YIIPaBIba HUM;

- pa3BHja ujaeje, HCTPAKUBAUKU AyX U
HaBHUKE Ja CIyIla IPYyre U apryMeHTyje
CBOj CTaB/MHIIIbCHE;

- KOpHUCTH HH(OPMAILIOHE TEXHOJIOTH]E 32
qyBame, MPE3CHTAIN]Y U 00pajy mojaTaka.

Bjemrune CTaBoBHM/BpHjeIHOCTH

Yuyenuk he OuTH cnocodan ga:

- IOCTaBJba U aHAIHU3UPA JeTHOCTABHU]JU
mpo0JeM, UCTUTAHUPA KETOBO PjelIaBambe

Yuenuk he 0utn cnocodan ga:
- TpaHc(hOpMHUILIE TPOTIOPLHUjE U3 JeTHOT 00IHKa Y
Jpyre eKBUBAJIEHTHE 00IMKe Kopuctehn ocoonHe

IPONOPIIH]E; o1abupom oaronapajyhux mMareMaTHUKUX
- JI0Ka3yje OCHOBHE TBP/HE Y BE3U ca [I0jMOBA U MOCTYIIaKa, pUjeIIn ra Te
MpOIopIIrjaMa; MPOTYMayu U BpeHYje pjeliene U

- CaMOCTAaJIHO UCTPAXY]j€ U 3aKJbyUyj€ UMHCHHUIIE | MOCTYIaK;
0 MOCTOjamy MPOMOPIMOHATHUX BEIUYMHA, KA0 U |- MPUMH]EHH MaTeMaTHYKe TI0JMOBE U
BEJIMYMHA KOj€ HUCY IPOTIOPIIMOHATHE; MOCTYIIKE y PA3IMYUTAM KOHTEKCTUMA;

- TI0CTaBJba MPOOJIEME KOjJU Ce pjelaBajy y3 - U3rPajy HOBO MAaTEMATUYKO 3HAHE
nmomoh nponopuuja; pjelaBameM MpodiieMa U MOJIETHPahEM

- TabenapHO U rpaduyku npeacramba u CHUTYallN]a;
WHTEPIPETHPA TUPEKTHO U OOPHYTO - KOHCTPYKTHBHO, apTYMEHTOBAHO U
MIPONOPIIMOHAIIHE BETUYUHE; KpPEaTuBHO JONPHUHOCH pajy IpyIie,

- KOPHUCTH Pa3InINTe TEXHUKE MaHUITYJIACAha ycaryianiaBamy U OCTBAPEHY 32jCTHUUKHX
MPONOPIIMOHATHIM BETMYMHAMA 32 PjeIIaBambe IIUJbCBA;
KOHKPETHHUX MPpo0JieMa U3 peasHor KUBOTA 1 - IJTaHWUpa BpHjeME 3a YUCHE H OPTaHHU3Y]e



pesyaTara.

IpaKce;

- KOPHCTH padyHapcKe Mporpame 3a
IPEACTaBIbABE, U3PATYHABAKE U IPUKA3
MPOTIOPIOHATIHNAX BEINYNHA

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

4. TloaMHOMHU M PALIMOHAJIHHU AJITe0aPCKH U3pPa3u

3Hama

Yuenuk he 0utn cnmoco6an ga:

- 00jacHU TI0jMOBE: TIOJIMHOM, WIAH TOJTMHOMA,
KOC(UIIMjEHT IMOJIMHOMA, CTETICH MOJIMHOMA,
HajCTapHUj1 WIAH MMOJIMHOMA, KOHCTAHTHHU
MOJIMHOM, HYJIa MIOJINHOMA, JINHEAPHH MOJIMHOM,
KBaaApaTHU IMMOJIMHOM,

- U3BPILU OCHOBHE OIEpaIije ca MOJTMHOMUMA U
palMOHATHUM aJIre0apCKUM U3pa3uma

Bjemrrune

Yuenuk he 0utn cnocodan ga:

- IpUMjebyje 3aKOHUTOCTH KOje omoryhaBajy
MaHMILTYaIHjy MTOJTMHOMHMA

- BpuIM (pakTOpHU3aIUjy OJIMHOMA;

- BpILY Oomepalyje ca aaredapckuM u3pazuma

5. OCHOBHM ¥ U3BeJeHH reOMeTPHjCKH NOjMOBH

3Hama

Yuyennk he 6uTH cnocodan na:

- 00jacHHM MMOJMOBE: KOJIMHEApPHE TauKe,
KOMIUTAHApHE Tauke, MOIyIpaBa, TyxK,
MOJTypaBaH, yraoHa JHHH]ja, yrao, MHOTOYTa0Ha

Bjemrrune

Yuenuk he 0uTH cnocodaH aa:

- yodaBa, CKUIIpa U 00MJbEIKaBa TE€OMETPH]CKE
o0jekre;

- pa3NMKyje y3ajaMHe T0JI0Kaje Tayaka v MPaBuX y

IPOIIEC yUeHha U yIPaBiba HHUM;

- pasBHja ujecje, HCTPAKUBAYKH IyX U
HABUKE J]a CIyIa APyre U apryMeHTyje
CBOj CTaB/MHIILJbCHE;

- KOpucTH HH(OPMAIIMOHE TEXHOJIOTH]jE 3a
qyBame, IPE3CHTAIN]y U 00paly MmoiaTaKa.

CraBoBH/BpHjeHOCTH

Yuenuk he 0utu cnocodan na:

- IOCTaBU M aHAJIM3HPA JeJTHOCTABHUJU
po6JeM, UCTNIAHUPA HETOBO pjellaBabe
0/1a0upom
oJrorapajyhux MaTeMaTHUKHX 110jMOBA U
MOCTYyIaKa, pyujen ra Te NpoTymMauu u
BpEJIHYj€ pjelIeHe U MOCTyNaK;

-IPUMHJE€HU MaTeMaTU4Ke TI0JMOBE U
MOCTYIIKE y Pa3IMYUTAM KOHTEKCTUMA;

CraBoBH/BpHjeIHOCTH

Yuyennk he 6uTH cnocodan na:

- TIOCTaBH M aHAJIM3UPA J€THOCTABHU]JH
mpo0JieM, UCTUIAHKPA HETOBO PjellaBamkhe
0/1a0UpOM OJroBapajyhnux MaTeMaTHUKHX



MOBpIII, KOHBEKCHOCT, YIIOPEIHU, KOMIUIEMEHTHH,
CYIUIEMEHTHH YTJIOBH,

- neuHUIIE KPYKHUILY U KPYT;

- 00jacHHM MOJMOBE: LIEHTAP KPY>KHHIIE, PEUYHUK U
MOJYIIPEYHHUK KPYKHUIIE, KOHIICHTPUYHE
KPY)KHUIIE, TAHT€HTA, Cje4YNIIa, TETUBA [IEHTPATHH
yrao, nepudepujcKu yrao;

- Kiacu(uKyje yriioBe Mo pa3InduTUM
KpUTEPHjyMUMa;

- aHATM3UPA 3HAYCHHE aKCUOMa,

- IpUMjebyje aKCHOME M U3BEJIEHE OCOOMHE

reOMETPHjCKIX 00jeKaTa U IbHXOBHX OJHOCA Y

J0Ka3uBamby TeopeMa.

6. Tpoyrao

3Hama

Y4enux he Outu cnocodan na:

- 00jacHU MojaM TpOyTIJia, yHYTpallbha U
CroJballlikha 001acT, YHYTPAIIbU U CIIOJbAITHU
YTJIOBHU TPOYTJIa;

- HaBeJIe U TIPUMjEHH OJTHOCE YHYTPAIITHHIX U
CIOJhAIIUX YIIIOBA;

- Kkacu(uKyje TPOYIJIOBe MpeMa Pa3InIuTUM
KpUTEpHjyMUMa;

- ne(UHUIIE TOJMOBE TEXKUIIIHA Ty TPOYTIa,
Cpema JIMHUja TPOYyTJia U BUCHHA TPOYTJIa;

- KOHCTPYHIIIE CUMETPAITy TyXKH, CAMETpally yriia u
BUCHUHY TPOYTJIa;

- HaBOJIUM M KOHCTpYHIIE 3HaYajHE TauKe TPOyIJa;

- T0Ka3yje HeKe TeopeMe IUIaHUMETPHje IPHUM]EHOM

paBHU;
- mpeOpojaBa eIeMeHTe CreupUIHO 3a0aTHX
CKYIIOBA Ta4yaka W MMPaBUX Yy PAaBHU;

- ozpehyje mjepy yria.

Bjemrune

Yuenuk he 0utu cnocodan ga:

- IpUMjeYje OJJTHOCE CTPaHMIIA U YIJIOBA TPOYTJIa;

- KOPHCTH OCOOMHY TEKMIIITA;

- IpUMjemyje 0COOMHE TPOYIJia Ha pjelaBambe
T€OMETPHU]CKUX MpoldiieMa, yKIbydyjyhu u
mpo0yieMe U3 mpakce.

MI0jMOBA U MOCTYIAKa, PUjeIlH ra Te
MPOTYMayH U BPEAHY]E pjelICHhe U
MOCTYTIAK;

- IPUMHjEHU MaTEMaTHYKE ITOJMOBE U

IIOCTYIIKE y Pa3JIMYUTUM KOHTEKCTHMA,

- U3rpaayxd HOBO MaTCMAaTH4KO 3HAKC

pjenaBameM MpodieMa U MOICTHPAHEM
CUTYyaIyja;

- KOHCTPYKTHBHO, apryMCHTOBAaHO U

KpEeaTuBHO JOIPUHOCH pajy IpyIie,
ycaryaniaBamy U OCTBAPEHY 3ajCTHUUKHX
LIUJbEBA;

CraBoBH/BpHjeIHOCTH

Yyenuk he 0utH cmocodan aa:

MOCTaBHU M aHAJIU3HpPaA
JETHOCTaBHUjH MPOOJIeM, UCTITIAaHUPA
HETrOBO pjelIaBame 0JadupoM
oaroapajyhux maTeMaTHYKHUX
MI0jMOBA U MOCTYIAKa, pUjellu ra Te
NPOTYMauu

BpEIHYj€ pjelIee U MOCTYIAK;
MIPUMHjEHH MaTeMaTH4Ke IT0JMOBE U
MOCTYIIKE Y Pa3InUUTUM
KOHTEKCTHMA;

M3rPaJd HOBO MaTeMaTHYKO 3HAKE
pjelnaBameM mpoodiieMa u
MOJICIIUPAEM CUTYAlIN]a;



0cOOHMHa TPOYTJIOBA. - KOHCTPYKTHBHO, apT'yMEHTOBAHO U

KPEaTHUBHO JIONIPUHOCH paiy TpyIe,
- ycarjamiaBamby 1 OCTBApEHmhYy
3ajeIHUYKUX [I1JbEBA;

- IUTaHUpa BpHjeMe 32 yUeHme U J1a
OpraHu3yje IpoLec yuema U
yIIPaBJba HUM;

- KOpHCTH MH(pOPMAIHOHE

- TEXHOJIOTHje 3a UyBame,
Mpe3eHTAIN]y U OCHOBHY 00pany

110/1aTaKa.
7. Cau4HocT
3Hama Bjemrrune CraBoBH/BpHjeHOCTH
Yuenuk he 0utHn cnmoco6an aa: Yuenuk he ot cmocodan ga: Yuennk he 0utHu cnmoco6an aa:
- 00jacHM ¥ neUHUIIIE TOJMOBE pa3Mjepa Iy>KU U |-TioMohy reoMeTpHjcKor mpudopa Iujenu JyxK Ha - [OCTaBU W aHAJIU3UpPA
MPONOPLUOHAIHE 1YKH; JjenHaKe JHjeNoBe; JEeTHOCTaBHUjU TTPOOIIEM, UCTIIaHUPA
- neunuie TanecoBy TeopeMy U KOPHUCTH j€ y - KOPUCTHU padyyHapCcKe reOMETPH)CKe Mporpame 3a HEr0BO pjelIaBame 0JadupomM
MOJIEJIOBamY Mpo0sIeMa U3 PeaHOT )KUBOTA; aHAJIM3UPabE TE€OMETPUJCKUX MpodiieMa KOju Cy - oaroBapajyhux mareMaTHUKHX
- o0jacHU ¥ Je(pUHULIE T0JMOBE CIMYHOCT U MOBE3aHu ca cauyHolthy ¢urypa y paBHu; [I0jMOBA U NIOCTYIIaKa, pUjeIIn ra Te
KOC(QHIIM]EHT CIMYHOCTH; -TIpUM]jembYje CIMYHOCT 3a pjelaBame mpodiema IIPOTyMauu U
- ICKa3yjeé CTaBOBE O CIMYHOCTH TPOYIJIOBA, 13 FEOMETPH]je U PEasTHOT )KUBOTA; - BpeAHYje pjellemhe U MOCTYIaK;
-noMohy reoMeTpujcKor nprudopa KOHCTPYyHILIE - MPUMHJEHU MaTeMaTU4Ke I0jMOBE U
CIIMYHE TPOYTJIOBE 32 3a7aTH KOS(PHIIN]jEHT; MOCTYIIKE Y Pa3InUUTUM
KOHTEKCTHMA;

- HM3TPaJll HOBO MaTeMaTHYKO 3HAE
pjelniaBameM mpoodiieMa u
MOJICTIPAEM CUTYAIlH]a;

- KOHCTPYKTUBHO, apr'yMCHTOBAHO U
KpEaTHBHO IOIPUHOCH paxy Ipyie,
ycarjianiaBamy U OCTBAPCHY



8. Tpuronomerpuja mpaBoyrJior Tpoyrja

3Hama

Yuenuk he 0utn cnmoco6an ga:

TpUTOHOMETpHjcKe QYHKIH]E;

- HaBeJIe OCHOBHE TPUTOHOMETPH]CKE HIICHTUTETE
(Be3aHe 3a MPaBOYIIIH TPOYTa0);

- OIUCYje, IPHUKa3yje U Pa3JINKYyje
TPUTOHOMETpPH]jCKe (DYHKIIH]€ KOMIUIEMEHTHUX
yIII0Ba MPaBOYTJIOT TPOYTIIA;

- aHANIM3Hpa, pacuiamyje u ynopehyje
TPUTOHOMETPH]jCKE UACHTUTETE;

- IOBE3Yje, pa3BHja U OCMUIILJbAaBA MIPUMjEHY
TPUTOHOMETPH]CKHX HJICHTHTETA Ha TpolieMe u3
IpaKce;

- IpoLjemwYyje, apryMEHTY]e U BpeIHYj€ IPUM]EHY
TPUTOHOMETPHJCKUX (QYHKIIMja Ha IpUMjepuMa U3
npakce.

9. Jluneapua ¢pyHKuHja

3Hama

Yuenuk he ot cmocodan ga:

- nepunmIIe, HAOPOjU, O3HAYM W UMEHYje OCHOBHE - M3padyHaBa BPHjeIHOCTH TPUTOHOMETPH)CKUX
¢dbyxyja 3a BpujenHoctu yriaosa oxa 0°, 30°, 45°,

60° 1 90°;

- MPHUMEHYje TPUTOHOMETPH]Y IPABOYTIIOT
TPOYTJIa y pealHUM CHTyanujama, ca u 0e3

Bjemrrune

ynoTpede Kajikysiaaropa

- HU3padyHaBa, IOKa3zyje U ynorpedpaBa
BPH]EITHOCTH TPUTOHOMETPH]CKHX (PYHKIHja Y3
yIoTpeOy KaJlKynaTopa Wil paqyHapCKUX

nporpama;

- I0Ka3yje eleMeHTapHe TPUTOHOMETPH]CKeE

HUIOCHTUTCTE.

Bjemrrune

3ajeTHUYKUX [UJbEBA;

CraBoBH/BpHjeHOCTH

Yuenunk he 0utHn cnmoco6an aa:

TUTaHUPA BpHjEMe 32 YUCHE U Ja
OpraHu3yje NpoLec yuema u
yIpaBJba BUM;

KOPHUCTU HH(OPMALIMOHE
TEXHOJIOTH]je 3a YyBambe,
MIPE3EeHTAI1]y U OCHOBHY 00pay
moJlaTaKa.

CraBoBH/BpHjeHOCTH



Yyenuk he 0uTH cmocodan aa: Yuyenuk he OuTH cmocodan ga: Yyenuk he 0utH cmocod0an aa:

- Ipeno3Haje U uAeHTU(UKYje TojMOBE: PYHKIMja, |- IPEACTaB/ba TAYKE Ca I[jeJIOOPOJHUM U PEaTHUM |- IIOCTABH U aHAJIHM3HUPA jeTHOCTAaBHU]H
nuHeapHa GyHKIMja, TOMEH (QyHKIH]je, KOJTOMEH KOOpJAMHATaMa y JBOJAMMEH3HMOHATHOM po0JieM, UCIUIaHKPa BETOBO PjelllaBambe
dbyHK1Mje, Hyna GyHKIM]e, rpaduk QyHKIH]E; KOOPJIUHATHOM CHUCTEMY; 0J1a0upomM

- IETaJbHO aHAIM3HPA TOK M MPEIU3HO CKUIIUPA - OouYMTaBa KOOpAMHATE Ta4yaka ca rpaduka oarosapajyhux MaTeMaTH4KHX I10jMOBa U
rpaduk JuHeapHe QyHKIHje byHKIHjE; MOCTYIAKa, PUjeIld Ta T€ IPOTYyMauu U

- MpUMjemyje TuHeapHy (PYHKIU]Y Y pjeiaBamy - KOPHCTH ojroBapajyhe pauyHapcke mporpame 3a | BpeIHY]€ pjelIeHe U IOCTYIAK;
pa3IMYUTUX MpodiiemMa CKULIMpame rpaduka GyHKIH]a,; - MPUMUjESHU MaTEMaTHIKE ITOJMOBE H

- OUMTaBa OCOOMHE JIMHEpaHe PyHKIIH]e MOCTYIKE y Pa3IMUUTUM KOHTEKCTHMA;

MpHUKa3aHe TPaprKOM. - U3rpajJii HOBO MaTeMaTHUYKO 3HAHE
pjemaBameM podIeMa U MOJCITUPABEM
CUTYyaIuja;

- KOHCTPYKTUBHO, apI'YMEHTOBAHO U
KpPEaTHBHO JOTIPHHOCH Pajy TpyIie,
ycaryianiaBamwy U OCTBAPEHY 3a)eTHUUKUX
[I1JHCBA;

- IUIaHUpA BpUjEME 32 YUeHe U Ja
OpraHu3yje mpoIiec yuerma 1 yrpaBiba

BHUM;
10. JIuneapHa jeqHAYMHA U HEejeJHAYUHA C je[HOM HEMO3HATOM
3Hama Bjemrrune CraBoBH/BpHjeHOCTH
Yuenuk he 0utn cnocodan na: Yuenuk he 0utn cnocodan ga: Y4enux he Outn cnocodan na:
- IPeTo3Haje U UIEHTH(UKYje M0jMOBE: JIMHEApHa | - MPUM]jebYje pa3IMuUTe TEXHUKE 32 pjellaBamke |- IPE3EHTYje U HHTEPIPETHpa pjelieHha y
JeHaYnHa, pjelieHkhe TUHEapHe JeTHAUYNHE; JUHEpaHUX JeTHAYNHA; KOHTEKCTY JaTor Tpodiema;
- pjelaBa JUHEAapHE jeAHaYrHe Oe3 mapaMeTapa; - KOPHCTH pauyHapCKe Mporpame 3a pjeliaBambe |- Mpe/ICTaBiba MOJATKe Y MOrOAHUM
- pjelnaBa JUHEapHe jeTHAYUHE Ca JeTHUM JTUHEapHe jeTHAYNHE, dhopmama npema Tuiry (Tabenom,
I1apaMeTpoOM; - pjemaBa U MpUMjerYyje JIMHEAPHY JeJHAYMHY Ha | Tpa(UKOHOM, JIMHU]CKUM, CTYIYACTHM U
- cacTaBJba JIMHEAPHE JeTHAYNHE U TIPUM]jEHY]e X pjeraBame MpoOJEMCKHIX 3a/1aTaKa; KpY)KHUM JHjarpaMrumMa), ca u 6e3

IIpU pjelIaBamy MpodiieMa U3 mpaxce; - pjemiaBa JUHEapHE HejeHaunHa 0e3 yrnoTpede oaroBapajyhux pauyHapcKux



- uACHTU(UKY]jE JIMHEAPHY HEjeTHAYHHY; rapaMmerapa;

- aHAJIM3HUpa pjeliekha JINHEapHE HejeTHAYNHE; - TpHKa3yje CKYI pjelickha JIMHEapHe
- cacTaBJba JIMHEAPHE HEjeTHAYMHE U TIPUM]CHY]je HEjeJHauYnHE Ha OPOjeBHO] MPaBoj;
WX TIPH pjeliaBamy npodiema u3 mpakce. - u3abepe u KoOMOMHYje ehrKacHe METoIe
pjemaBama CUCTEMa JIMHEAPHUX jeHaYnHa 0e3
napamerpa;

- KOPHCTH pauyyHapCKe IIPOrpaMe 3a pjelIaBame
crcTeMa JIMHEApHHX jeTHaunHa.

11. CuctemMu JUHEAPHUX jeJHAYNHA cA IBHje HEeMo3HATe

3Hama Bjemrrune
Y4enux he Outu cnocodan na: Yuenuk he 0utn cnocodan ga:
- IPETI03Haj€ U UICHTU(UKY]e CUCTEM JIMHEAPHUX - u3abepe u KOMOUHYyje euKacHEe METOIe
JeIHaYNHA; pjeliaBama CUCTEMA JINHEApHUX jeHaYMHa 0e3
- pjelliaBa U aHaJIM3Upa pjeliemha CucTeMa napameTpa;
JMHEApHUX jeJHaYMHa ca JIBUje Hero3Hare 6e3 KOPUCTH pauyHapcKe Iporpame 3a pjeraBame
Itrapamerapa, crcTeMa JMHEapHHX jelHaunHa

- cacTaBJba CHCTEME JIMHEAPHHX jeIHauUMHa C JBH]e
HENOo3HaTe U NpPUM]jEHYje UX 3a pjelllaBambe
peanHux npodiema;

- pjeniaBa cucTeMe JIMHEapHUX jeIHaYlHa ca TpU

HECIIO3HATE

Iporpama;
- KOPUCTH padyHapcKe Mmporpame 3a
M3pavyyHaBamke CTATUCTUYKUX BEIMYMHA

CraBoBH/BpHjeHOCTH

Y4enux he 0utu cnocodan na:

- IPE3EHTY]j€ U UHTEPIIPETHPA pjelIeHha Yy
KOHTEKCTY JaTor mpobiema;

- IPEICTaBJba TOJATKE Y MTOTOTHUM
dbopmama npema Tuny (Tabemaom,
rpad¥KOHOM, TUHU]CKUM, CTYTYaCTUM U
KpYXXHHMM JMjarpamuma), ca u 0e3
ynotpebe onroapajyhux pauyHapcKux
nporpama;

- KOPHUCTH padyHapCKe Mporpame 3a
M3padyHaBamke CTATHCTUYKUX BEINIHHA
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12. Ilpuxka3uBame nojpaTaka: TadejapHo U rpaguYKo NPUKa3uBambe TUCKPETHUX M0aTaKa

3Hama

Yuenuk he ouTu cnocod0an ga:

- e uHHUIIE TOJMOBE MO/IaTaK, Y30pakK,
bpexBeHIMja, MOMyaluja;

- iIeHTU(UKYje TIoJJaTKe KOja ce MOTY O0paIuTH
CTaTHCTUYKHUM METOJaMa;

- IPUKYIJba, OMHCY]j€, CTPYKTYHPA, KIaCUPHUKYje U
MIOBE3Yje MOAATKE;

- aHAJIM3UPA, UHTEPIPETHPA U AUCKYTYje TOAATKE
npuKa3aHe TabesapHo U rpaduyuKy;

- payyHa eJleMEHTapHEe CTATUCTHYKE BEIMIHHE:

apUTMETHYKa, FEOMETPHjCKa U XapMOHH]jCKa

CpearHa, MUHMMAJTHA ¥ MaKCUMaJTHa BPHjeTHOCT

y30pKa u JIpyre

Bjemrrune

Yuyenuk he outTHm cmoco0an ga:

- IPEJICTaBJba MOJATKE Y MOTOJAHUM (popMama
npema Tuny (Tadenom, rpa@uKoHOM, JIMHU]CKUM,
CTYIYaCTHM U KPY>KHUM JiHjarpamMuma), ca u 0e3
ynotpebe oaropapajyhux pauyHapckux
nporpama;

- KOPUCTHU pauyHapcKe Mporpame 3a
U3pavyHaBamke CTATUCTUYKUX BEIUYHHA.

CraBoBH/BpHjeHOCTH

Yuyenuk he OuTH cmocodoan ga:

- IPE3CHTYj€ U MHTEPIIPETUPA PjeLICHA Y
KOHTEKCTY JaTor nmpobiema;

- IPEJCTaBJba MOJATKE Y MMOTOTHUM
dbopmama npema tuny (Tabemaom,
rpaIKOHOM, JJMHU]JCKUM, CTYITYaCTUM H
KpY>KHUM JHjarpamuma), ca u 0e3
yrnoTpede onroBapajyhux pauyHapcKux
mporpama;

- KOPHUCTH padyHapCKe MporpamMe 3a
M3padyHaBamke CTATUCTUYKUX BEINYHHA.
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ANJAKTUUYKA YIIYTCTBA U IPENNOPYKE - CMJEPHULIE 3A HACTABHUKE
OcHoBHE 0cO0MHe peatHUX OpojeBa

VY kpahem mperiieny OpojeBa O]l MPUPOIHUX O PeaTHUX, TpeOa M3BPIIMTH CUCTEMATH3AlM]y 3Hama O OpojeBHMMa CTEYCHOT Y OCHOBHO] IIKOJIH,
noceOHO MCTHUyhM NPUHIMII MEpPMaHEHIMje CBOjCTaBa padyyHCKHX omepaudja. Ilpu Tome moceOHy Naxkmy OOpaTUTH Ha CBOjCTBA PAUYyHCKHX
oreparifja, Kao OCHOBY 3a pallMOHANIN3alM]y padyHama U TpaHncopmanmje u3pasza y OKBUPY Apyrux jeauHuria. [lopea oCHOBHUX MeTO/1a, HACTABHUKY
ce cyrepuiie Jia y mpouecy MpuIlpeMe 3a 4acoBe, a HAKOH TOra M Ha CaMHUM YacOBHMA, YUYEHHIIMMA MPE3EHTYje KOHKPETHE CHTYyaluje y Kojuma ce
KOPHCTE JEHOCTAaBHH W CJIOKCHUJU pPAllMOHAIHU HM3pa3u. Hmp. n3abpaTh HEKO CIOXKEHHje M3padyHaBame W3 (pu3mke (HMp. rpaBUTAIMOHA CHIIA,
KynioHOB 3aKk0H, yBe3MBame KOH/IEH3aTOpa, OTIOPHUKA U payyHame YKYIHOI KamaluTeTa/oTHopa), Xemuje (KBaHTUTaTUBHO oJjpehuBame pacTBopa),
Ouosioryje (pauyHame pacra HOIyJalyje y 3aBUCHOCTH O]l 33JaTUX Iapamerapa). Mory ce 3aJaBaTu U 3aJallld y KOjuMa ce KOMOUHY]Yy pa3InuuTe
MjepHe jeuHuIle (HIp. KWJIOTPaMu, IpaMu, MUIMIpaMu). Mory ce KOHCTpyucaTH M 33Jalli U3 peajlHor >KUBOTA, HIpP. oApehuBame yKyNnHOr M3HOCA
MjECeUHUX/TOUIIBUX payyHa 3a jeHO JoMahuHCTBO (paduyHH 3a CTpyjy, TenedoHe, rpujame, Boay, 0Bo3 cMeha, oapikaBame 3rpaze...). On yueHuka
OYEKUBATH PYTHHY y padyHamy 0e3 momMohHHX cpezacraBa (ymoTpeba caMo mamupa M OJIOBKE), Kao M BjeIITHHE padyyHama YHOTPEOHOM JUTHTPOHA.
[TpopauyHe ycnoxmaBaT M M0jeJHOCTaBbUBATH 110 oTpeOu. [loBesatn ampokcumanmjy OpojeBa ca pagoM y pauyHapcKOM Iporpamy 3a TadermapHo
n3padyHaBame. HampaBuTtu TabenapHu mpopadyH y KOME ce pe3yiTaTd Hu3padyHaBama 3a0KpYXKY]y Ha JBHjE JeIUMAalle U aKO Ce Pe3yNITaTH KOPUCTE
0e3 3a0kpyxuBama. KoHcTpyncatu npuMjep y KOMe € JaCHO BUIHU TpelIka KOja HacTaje HEeJJOBOJFHO IOOPOM ampoKCHUMAIlMjoM. YUYEHUIIUMa 33/1aTh
3aJjaTaKk Jla CaMOCTAJIHO HCTPaxKyjy MHTEpPHET y LUJby NpPOHATaXEHma J00p0 OCMUIIBEHOI KajJKyjaTopa 3a ampoKCHUMalHWjy (CyrepucaTH KJby4dHe
pujeun nperpare, Hip. online approximation calculator).

BexkTopu

VY4eHunu Ccy HaBUKIM J1a BEKTOpE MACHTHU(UKY]Y ca KOHIENTOM YCMjE€peHe IyXH, T€ je CTOra IMOKeJbHO Ha Ta] HAa4MH U YBECTH I0jaM BEKTOpa.
[ToBe3atu ce ca KOHKPETHUM MPUMjEpUMa U3 PEaTHOT KUBOTA, TOMOhy KOjUX YYEHHIIM MOTY Jia CTEKHY IIUPY CIUKY O CAaMOM TOjMYy BEKTOpa. Y3eTH
3a MpuUMjep CIyLITalke CKUjalla HU3 OpJo, UM KpeTame yaMmia Mo pujend. Mory ce pasmarpaTd U OMNIUTHjU MPHUMjEpH, Kao IITO je HIp. KPeTame
THjella HU3 KOCY paBaH, WJIM HEKH JIpyTd NpUMjepH pas3jiarama cujie Ha BekTope. HactaBHHMK Tpeba J1a ce MOJACjeTH Koje (U3HUKe BEIUYHHE CY
BEKTOpCKE U J1a Mehy muMa ojabepe HEKOIMKO BUX 3a Koje cMaTpa Ja cy oarosapajyhu. HactaBHuk Tpeba Aa yueHUKe YOYTH U Y MaJIO HaIlpeIHH]je
KOHIIETITE BE3aHE 3a BEKTOpPE M BEKTOPCKE MpocTope, 0e3 ynaxkema y NyOuMHy. YUeHHIIMMa HaBECTH NMpHMjepe HEKMX MHTYUTHUBHO NPHUXBATIBHUBHX
BEKTOPCKUX IMpocTopa (Hmp. R™ ) u 00jacHUTH OCHOBHE OCOOHMHE BEKTOPCKMX mpocropa. [lokasatu na Te ocoOMHE Bake Ha BEKTOPCKOM MPOCTOPY
opujeHTHCaHUX Tyku. Kama ce BeKTop mocMarpa Kao opujeHTHCaHa TyX, TOTPEOHO je /1a YUSHUIIN TOCTUTHY MCXOJIe Be3aHe 3a onepalujy cabupama u
ony3umama. [loceOHy MaKikby MOCBETUTH JIMHEAPHO] 3aBUCHOCTH M IIPUM]EHH BEKTOpA Ha JOKa3WBame CTaBOBAa y IlaHUMETpHju. HacTaBHuK Tpeba nma
Ha 4Yacy KOPUCTH padyyHapCKe MporpaMe 3a paj ca BEKTOpuMa (HIIp. Mporpame 3a JUHAMUYKY I'€OMETpPHjy) M Jla yYCHHKE YIIYTH Y paj ca THM
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nporpamumMa. KopucTutu npakTudyHe nmpuMjepe Kojuma ce WiycTpyje ynorpeda Bektopa. To MOTy OUTH IpUMjepy y KOjUMa ce CHJIa pas3liaXke Ha CBOje
KOMITOHEHTE. Y MpUMjeprMa KOPUCTUTH U TPUTOHOMETPH]Y ITPABOYTJIOT TPOYTJIA.

IIponopuuonasHoCcT

KapakTepuctuka oBe TeMe je IUTO y HOj J10Ja3U 10 M3pakaja MOBE3MBalke M IPHUMjeHa Pa3HUX MaTeMaTH4KUX 3Hawma. Ha 0a3u mpommpuBama U
poyOJbMBakba paHuje CTCUCHUX 3Hama, OCHOBHY NMaXHy OBJje TpeOa MOCBETUTH MPUMjeHH (YHKIH]ja JUPEKTHE U OOPHYTE MPOTOPIHUOHATHOCTH U
MPONOPIIMja Y pjelIaBamky pa3HUX MPAKTUYHUX 3a/aTaKa, MoBe3yjyhu To U ca TabJIUYHUM U TpadUuKUM MpHUKa3HBameM ojpeleHnx crama, mporeca u
nojasa. JlupektHa u oOpHyTa mpomnopuuja oMoryhaBa HaCTaBHHMKY J1a Ha BPJIO KpeaTWBAaH HAYMH IMOBEXY MAaTEMAaTHKy Ca pEalHUM CHUTYyalfjama.
[ToreHnmupaTn peanqHe cuUTyallyje, pealHe npodjaeMe U MOBE3UBAKE Ca JPYTrUM MpeaMeTuMa. Moxe ce yCrocTaBUTH MelhynpeaMeTHa Kopemnammja ca
paznmuuntuM npeameruma. Ha mpumjep, y ¢usunm npehern myT je TMPEKTHO MPOIOPIHOHANAH Op3WHH KpeTama U BPEMEHY, Y XeMHUjU UMaMO BE3y
Mace, KOJIMIMHE U OPOJjHOCTH JeTUHKH, y Teorpaduju IMaMo pa3InuuTe IPYIITBEHO-reorpadCcke mpoIece u 1mojaBe Koju Cy y JUPEKTHOj WK OOPHYTO]
nponopuuoHanHocTH. Y Texuuuu 1 UT umamo takohep mojaBe koje cy 0OpHYTO HPONOPLMOHAIHE — HIIP. jaYMHA CUTHANA pyTepa U yJIajbeHOCT O
UCTOT ¥ CIIMYHO. YBECTH MPOIOPLHjYy MPOLUEHTHOI pauyHa. Ha HM3y mpuMjepa U3 peaqHor *HBOTa CUMYJIHMpATU peajiHe CUTYyallHje, ca Kojuma ce
rpahanu cycpehy y peaqHoM XKHBOTY: OJUTyKa O MOAM3almy KPEANTa, MPOIjeHa COoCcOOHOCTH Bpahama KpenuTa, IpaBJbemke MaHa Bpahawma KpeanTa,
y3UMame y 003up pazIMuUTHX MapameTapa KOju Cy CacTaBHU JMO OBe MpolieMaTHKe. 3a pjelaBame 3a/aTaka Be3aHUX 3a MPOLEHTHU U KaMaTHH
padyH, KOPUCTUTH W padyyHapCKU Iporpam 3a Ta0enapHO u3padyHaBamwe. J[oOMjeHe pe3ynTare npejacraBibatu TabenapHo, rpaduuku. Cyrepucatu
YUEHHULIMMA J1a CaMU UHTEpIIPeTHpajy A00HjeHe pe3ynaTaTe U GopMupajy KpUTUUKU CTaB Mpema Jo0ujeHuM pesyatatuma. OMoryhuT yuyeHunuma na
CaMOCTAJIHUM PaJIOM, HJIM PaJioM y Ipyliama pa3BHjajy CBOj€ OpraHu3alloHe, KOMYHHKAIIMOHE, IPE3EHTAI[IOHE U KPeaTUBHE BjeIITHHE.

ITosimHOMM M pAalMOHAIHM aJTe0apCKu H3Pa3H

Ilus oBe Teme je Ja Y4eHUIM, KopucTehn cBojcTBa omepaiuja ca pealHuM OpojeBMMa, OBJa/ajy HiejaMa W MOCTYIIMMa BpIIeHa HISHTHYHUX
TpaHcopmalifja ca MoJIMHOMUMA U airebapckum pazinomuuMa. [Ipu Tome texumre Tpeda Aa OyJe Ha pa3sHOBPCHOCTH HJI€ja, CBPCU M CYIUTUHU THUX
TpaHchopMmalmja, a He Ha pajay ca KOMIUIMKOBaHUM H3pasuMa. [TocebHo 00paTiTH naxksmy Ha (GaKkTOpU3aLH]y MOJIUHOMA.

OCHOBHH U H3Be/ICHU IeOMETPHjCKH NIOjMOBH

OBo je yBOJHA TeMa y T€OMETPHUjy MpocTopa. Y OKBHUPY e Tpeba yKa3aTH Ha OCHOBHE OJHOCE Tauaka M MpaBUX y paBHH. Ha oBoMm mjecty Tpeba
MOYETH C TIOCTYITHUM (popMHUpamEM IOjMa TEOMETPH]CKOT MPOCTOpa (pa3Ha CBOjCTBA J0Ka3yjy ce moiyiazehu of HeKuX OCHOBHUX). [loHOBUTH BpcTe
yIJoBa U HEKE TeopeMe W3 OCHOBHE IKoje. O] yueHHKa OYEKHMBATH J1a CAMOCTAJIHO U MPELU3HO CKHUIMpajy TreomeTpujcke olOjekte y paBHH. Kao
noMOhHO cpeaCcTBO, KOPUCTUTH pauyHapCcKe reOMETpHUjCKe Iporpame.
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Tpoyrao

OO6jacHUTH OCHOBHE OCOOWHE TPOYIJIa M MOAjelly TpoyrioBa. [loceOHO MojacCHUTH 0COOMHE M TeopeMe KOje Ce OJHOCE Ha 3HAYajHE TayKe TPOyria.
Kopuctutn nprame u ckuie aAa OM ce ycBOjWiIM NOTPEOHH MOjMOBH M CcTaBOBH. On yueHHMKa TPaKUTH TMPEIHM3HO CKUIMpAme LpTexa, a Jaa
KOHCTPYKIIMj€ U3BOJIE TAYHO M MPEIH3HO y3 YHIOTpeOy reomMerpujckor npudopa. Koa KOHCTpYKTHBHHX 3a7aTaka oJf YYCHUKA 3aXTH]€BAaTH M PEIIM3HOCT
y upramy. KoHcTpykiuje BpmmTH moMohy reomerpujckor npubopa. MoTHBHCATH yYCHHKE Jla yIOTPeOOM padyHapCKUX mporpama (Ha mpumjep
mporpamMa 3a JWHAMHYKY T'€OMETPH]y) CTHUYYy MPEUU3HHU]y MPEJACTaBy O TMOJ0Xajy U MehycoOOHMM oHOCHMMa T€OMETPHjCKMX 00jeKTa Yy paBHHU.
[TpommpuBaTi 3Hame YYCHHWKA M TOBE3MBATH Ca MPETXOJHHM TPAJIMBOM U3 OCHOBHE M Cpelme Ikoie. Ha mpumjep, yueHunu tpeda na 3Hajy 1a
KOHCTPYHIIIY IICHTap OIMCAaHE KPYXXHHIIE M OMHCAaHy KPYXHHIy 32 pa3He TUIIOBE Tpoyrjia (OMITPOYIJIH, MPaBOYIIIM, TYMOYIJIH, jeTHAKOKDPAKH,
jemHakocTpaHuvHH). HakoH Tora, aHaNM3WpaTH MOJIOKA] IICHTpA y OJHOCY Ha TUN Tpoyria. [loBesarm moOwjeHa ca3Hama ca nepudepujckuM u
HEHTPAIIHUM YIJIOM, Pa3MOTPUTH OCOOHMHE TPABOYIJIOr TPOYIJia, Ma OO0jaCHUTH 3alITO C€ IIEHTAp OMUCAHE KPYKHHUIE Hala3W Ha MOJOBHUHU
XHUIIOTeHY3€. YUYeHUIM Tpeba /1a MpHUXBaTe J1a CBaKU TPOYrao y €yKJIHMJCKO] T€OMETPUjU MMa ONucaHy KpyxHuily. CIMYHO pa3MarpaTd U 3a Jpyre
KapakTepUCTUYHE TayKe Tpoyria. [IpommpuTy u yTBpAUTH yYeHHYKE CTAaBOBE O MaTEMAaTHUIM U BaXKHOCTH MaTeMaTHKE Kao Hayke, mo3uBajyhu ce Ha
penieBaHTHE UCTOPHjCKE TIOJJaTKe, TOYEeB KOJ reoMeTpuje crape ['puke u mo3HaTHUX cTaporpykux mMarematndapa (amp. [Tutaropa u Eykmmn).

Can4HocTt

VYyeHunu cy M3ydaBajid IOJMOBE BE3aHE 3a pa3Mjepy M MPOIOPIH]y, T€ KpO3 MOHABBAKE OBUX CajJipikKaja MOXKEMO I0jaM CIUYHOCTH TPUOIUKUTH
yueHuuuMa. OJi ydeHHMKa TPaKUTH Jla MCIPABHO U MPEIU3HO HCKa3yjy AeduHunMje U cTaBoBe. lIpommpuTH M YTBPAMTH YYEHHUYKE CTaBOBE O
MaTeMaTHIIM U BaKHOCTH MaTeMaTHKe Kao HayKe, NO3MBajyhu ce Ha pelieBaHTHE UCTOPHjCKE NOJATKE Be3aHe 3a NMpuMjeHy TaiecoBe Teopeme u
cimuHocTd. CIMYHOCT je 3HayajHa Yy JoKa3uBamwy mojenunHux teopema (Ilutaropune m ci.). Moxke ce oOpaguTH W OJHOC TOBPIIMHA CIMYHUX
MHOTOYTJIOBa (y BUIY 3a7araka). Tpeba mocBeTuTH oapeheny naxmy u npuMjeHu [luraropuHe TeopemMe y padyHCKHUM U KOHCTPYKTHBHUM 3a7aliiMa.
Kon KOHCTpYKTHMBHUX 3a7aTaka OJf y4€HHWKA 3aXTHjeBaTH MPEIU3HOCT y IpTamy. KOHCTpyKIMje BpIIUTH MOMOhy TeOMETpPHjCKOT Mpudopa.
MotuBHcaTH YYEHHKE Ja YIOTpeOOM padyyHApCKUX MporpaMa (Ha MpuMjep mporpama 3a JMHAMHUYKY T€OMETPH]Y) aHAIH3UPaj)y OCOOMHE U OJHOCE
reoMeTpUjCcKuX (hUrypa Koje cy pe3yiraru Tpanchopmainja CIMIHOCTH.

Tpuronomerpuja npapoyrJor Tpoyrja

OBy TeMy pealM30BaTH ca MMOCEOHNM 3aXTj€BOM MOTIIYHOT pa3yMHjeBama Be3a u3Mel)y cTpaHMIia ¥ yriaoBa MpaBOYIJIOT TPOYTJIA, BUXOBE TOCIJbEANIIE
u npumMjene. [Ipu pjeraBamy npaBoyrior Tpoyria Tpeba ce OrpaHUYUTH Ha JeJTHOCTaBHHU]E, ajll pa3HOBpCHUje 3ahaTke. [loceOHy makmby MOCBETHTH
IPUMjEHH TPUTOHOMETPUjCKUX (YHKIMja Ha pjelaBambe NpoOJeMcKHX 3anaTaka. KOpUCTHTH mpHMjepe U3 peasHOr KHBOTAa KOJjU MOTY
3aWHTEPECOBATH M JOJATHO MOTHBHCATH YUCHUKE 32 OBY Ba)KHY MaTeMaTHUKy oOusiacT. Ha mpuMjep: moj KojuM yrjom je HareT yyBeHu Topam y [1u3u,
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yrao noJi KOjuM Iajiajy CyHYeBH 3paly, IPUMjEHe y Ie€0JI0rHjH, YIJIOBH €rMIIaTCKUX MUPaMyU/ia, BUCHHE pa3HUX o0Ojekara U CIl.
JIlnneapHa pyHkumja

VY okBupy OBe TeMe Tpeba W3BPIIUTH NPOAYOJbMBAKE€ W M3BJECHO MPOIIMPUBAKE 3HaWka yYeHHWKA O (yHKHjaMa YOMIITE M, MOCEOHO, JIMHEAPHO]
¢ynkuuju. [IoHOBUTH OCHOBHE OCOOMHE KOOPIUHATHOT CUCTEMa Y PaBHH M MPHUKA3 Tadaka y keMy. HayuuTu kako ce UCIHTY]y U 3alKcyjy 0COOHHE
nuHeapHe pynkuje. JlnneapHe QyHKIMje MMajy BEUKY MPUMjCHY Y Pa3IMYUTUM 00IacTUMa HayKe  mpakce. [lopes OCHOBHUX MET0/1a, HACTAaBHUKY
ce Cyrepuile Ja y Mpolecy MpHUIpeMe 3a 4ac MPUIPEMH U Pa3paad, a Ha CaMOM 4acy YYEHUIMMa IMPE3eHTYje KOHKPETHE CHTyalHdje y Kojuma ce
KOPHCTE jeJITHOCTaBHU U CIIOKEHHjH NpUMjepu ynoTpede nHeapHe (QYHKIHjE Y pjeliaBamby MpaKTHUYHUX mpodieMa. Ha KOHKpeTHHUM npuMjepuma u3
¢busnke, xemMuje WM eKOHOMHje (KPEHYTH Ha IpUMjep ca KpeTameM THjella P KOHCTAaHTHO] Op3uHM), yoyaBaTu ocoOuHe nuHeapHe pyHkmuje. Ha
npuMjepy u3 ¢usnke, ynopehusati rpaduke KojuMa ce MpHKasyje KpeTame THjella Ipu pa3inuuTuM Op3uHama. [lutatum ydeHuke, Kako Ha OCHOBY
rpaduka MOXEMO J1a 3aKJbYIMMO Koje THjeso ce kpehe Behom Op3nHOM? YueHurm Tpeda 1a KOpUCTe padyHapCKe MporpaMe Kao MOAPIIKY Y CTHIAKY
BjElITHHA paja ca JuHeapHoM QyHKiujoM. [loacTuiaTy yueHuWKe J1a caMu, MCTpaxyjyhu moyslnaHe pecypce Ha WHTEPHETY, MPOIUjeHE KBAJIUTET
OHJIAjH TIpOoTpama 3a CKUIpame rpaduka QyHKIMja U 1a ehUKACHO KOPUCTE Oap jesaH O] BbHX.

JIluHeapHa jeHAYHHA M HejelHAYMHA C jeJHOM HEMO3HATOM

VY okBupy oBe Teme Tpeba M3BPUIUTH MPOAYOJFUBAKE M M3BJECHO MPOIIMPUBALE 3HAKA YUECHUKA O JIMHEAPHO] JeIHAYUHU C JeTHOM HEMO3HAaTOM M
CUCTEeMa jeJHauMHa ca JABHje Hero3Hate. Mctuuyhu mojam eKBUBAJICHTHOCTH j€JHAUMHA U MPUMjEHY Y HBUXOBOM pjelllaBamy. Y OBOj TEMHU TEKHUIITE
Tpeba fa Oyzne Ha MPUMjeHHU jelHAuYMHA [IPU pjeliaBamy pasHux npodiema. Kana je pujeu o 3aganuma ca nmapameTpoM, HOHOBO KOPUCTUTH MpUMjepe
U3 JApYrux o0JacTH U peanHor *uBoTa. [loBe3uBaTH BjelITUHE aHAIM3MpPama pjelieha ca MHTEPHNpEeTalnjoM A00HjeHuX pjeuiema. OueKkuBaTH Of
y4eHMKa J1a popMHpajy KPUTUYKH CTaB O J0OMjeHUM pjeriewuma. [Ipuinkom obpase HejeTHaunHa ca jeIHOM HEMO3HATOM OTPAaHWYMTH CE€ CaMO Ha
OHE KOje He caJipke mapaMerpe. Pjenema HejeHaunHa 3aMMCHBATH Ha BUIIIC HAUYMHA.

CucreMu JIMHEApPHUX jeIHAYMHA €A BHje HEMo3HaTe

[IpumapHu 3amaTak je Ja yYEHHIHM JIOCTHTHY MCXOJI€ yueHa KOJU Ce OJIHOCE Ha pjellaBame CHCTeMa JIMHEeapHUX jelHadlHa ca JBUje Hemo3HaTte. Y
OCHOBHOj M Cpe/ib0j IIKONM Hajuenthe ce KOpUCcTe METOAA 3aMjeHe, MEeTo/a CYNpOTHUX KoeduuujeHata, KpamepoBo mpaBuio u rpapuuka MeToja.
Kana je pujeu o pjemaBamy cucremMa, yueHUIM TpeOasia Aa 3a JaTH CUCTEM jeAHAYMHA MPENo3Hajy M apryMeHTYjy Koja MeToja je MoroaHuja (koja
TEXHUKa 3aXTHjeBa Mame U3payyHaBama, paj ca ,,jeIHOCTaBHUjUM  OpojeBHMa, pjelaBambe Y MambeM Opojy Kopaka U cil.). Kopuctutu u pauyHapcke
nporpaMe 3a pjeliaBambe CUCTeMa JHMHEApHHUX jelHaunHa. MOTHBHMCAaTH YYEHUKE Ja caMHU HalWIly padyyHapCKH MporpaMm 3a pjellaBame CHcTeMa
JWHEApHUX jeHauynHa. MOTHBHUCATH YYCHUKE Jla CaMH MPEIO3HA]y pealHe CUTYaIlMje KOje Ce MOTY MPEICTAaBUTH CHCTEMHUMa JTMHEAPHUX jeTHaYNHA.
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PjemaBame cucTema jeqHauMHA W3 PEATHOT JKMBOTA HE Tpeba Ja ce CBOAM CaMoO Ha J0OWjame pjeliema Kao OpojHe BpujenHocTH, Beh u Ha mapy
aHAIM3y U MHTEPIPETALUjy TOOHjeHUX pjellieha, Y KOHTEKCTY (hopMHpama CONICTBEHOT CTaBa, KPUTHYKOT MUILJBEHA O JOOUjEHUM pe3yITaTHMa.

HpnkasnBa}be nmoaaTraka: Taﬁe.napﬂo H rpa(bn'uco NMPUHKAa3uBaAbLE JUCKPETHUX MMOoAaTaKa

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 MaTeMaTHUKM amapaTr U
CTaTUCTHYKE MeTo/ie, Oyay O0CcrocoOJbEeHH /1a MPUKa3aHe MOJaTKe OYHTajy, HCIIPAaBHO UX MpoTymade u ynotpujede. HactaBHuk Tpeba na ce pedepuiie
Ha ojroBapajyhe nepuHUIMje KOje MpOHAIA3MMO Yy MHPOPMATHIIM: MTa je WHPopMaIyja, mTa je MmojaTak, mTa MoJApa3yMHjeBaMoO O] MPOIECOM
NPUKYIUbakha MoJlaTaka M Koja je yJora padyHapa |, yOIuiTe, HHQOpPMaIMOHNX TEXHOJIOTH]a y IPOIecy MPUKYIUbamkba U 00paje nogaraka. HactaBHUK
Tpeba J1a MCX0JIe U3 OBOT MOAYJA MOBEXE ca KOpeIHpaHuM Ucxonuma u3 npeamera OcHOBU MH(OpMATHKE, ajly Jla Harjlacak CTaBU Ha padyyHapCKy
oOpagy mojaTaka ca MaTeMaTHYKOr acrekra. Pax ca momamuma mojapasyMHujeBa KOMOMHOBam€ MaTeMaTHUKHX BjeIITHHA H3padyHaBama ca
MHGOPMATUYKUM BjellITHHAMa KOj€ ce OJiHOCE Ha ynoTpeOy  paj y oAarosapajyhum pauyHapckuM Mporpamuma, Kao LITO ¢y IporpaMu 3a TadenapHy
o0pany noxaraka (Ha npumjep Excel), anu u 1pyru nporpaMu Miad IporpaMcKu MOJYJIM 3a CTaTUCTUUKY 0Opaay nmojataka. HacraBHuk Tpeba ja, Ha
OCHOBY COIICTBEHHX M YUYEHHUKHX NpedepeHirja, Kao U TeXHHYKUX MOTryhHOCTH, CaMOCTaJHO NPOLHMjEHH KOje TEXHOJOIrWje W y Kojoj Mjepu he
KOPUCTHUTH 3a peanu3alyjy oBor Moayna. Pan y y nporpamy 3a o0pajy mojaraka mojpa3zyMHjeBa MPELU3HO YHOLICHE U CTPYKTyHpame MoaTaka, y
3aBHCHOCTH 0J1 TuMa nojatka. [lopen cranaapAaHUX TEXHHMKA, KOje C€ OJIHOCE Ha paj] ca MaTeMaTHUKUM M APYyruM (Gopmynama, KoJl yIeHUKa j€ BaXKHO
pa3BUjaTU U KOMIETEHIIM]Y KPUTHUKOT OCBpTa MpeMa J00MjeHUM MoJaliMa, y CMHUCIY MPaBUIHOT TyMadewa MojaTaka (Ha KOju Hau4uH ce U3padyHare
BEJIMYMHE MOTY CTAaBUTH Yy KOHTEKCT 3aKJbyuuBama W TmpeaBubama). I[lpumjepu TabGenapue oOpane momataka Tpeba ga Oyay CMHCICHH U Jia
oJlpakaBajy peajHe cuTyanuje (HIp. cUMylanuja pajaa mpojaBHuile, ¢adbpuke, cTaTUCTHYKAa oOpaaa mojaraka Ha u3bopuma). OOpanga mojaTaka
noJpasymujeBa cBe (paze: MpUKyIJbamke, CTPYKTyHpame, YHOILCHE, U3pauyHaBambe, IpaQuKo NPUKa3UBambe, TYMauewhe, CUHTE3a, aHalIu3a U Jpyru
00NN 3aKJbyuUBama U NpejicTaBibambe. HacTaBHUK Tpeba 1a 110 4acoBa MOCBETH aHAIM3M MAaTEeMAaTHUKHUX acrekara y padyHapCKUM IporpaMmumMa 3a
TabenapHy o0pany nojaraka, Koju Cy y4YeHHIIM KOPUCTHIIN Y PETXOJHOM HIKOJoBamwy. M3a cBakor nujarpama (Ha npumjep rpaduKkoHa Koje YUSHUIU
Mory naa kpeupajy y Excel-y) croju maremaTnuka noszaguHa. Ha mpumjep, cTymuacTy WIM JIMHUJCKU JWjarpaMH IMPHKa3yjy BPHjeIHOCTH 3aBUCHE
MIPOMjEHJbUBE Yy OJHOCY Ha He3aBUCHY (Hajuemrhe TUCKpeTHY) mpomjeHspuBY. HacraBHuK Tpeba na moBexke KoHIeNT rpaduxona y Excel-y (umum
CIIMYHOM IMpOrpaMy) ca KOHLEeNToM rpaduka ¢yHKIMje (Ha mpuMjep NoBe3aTH Trpapuk JIUHEapHe (QYHKIHMje ca JIMHHUJCKUM TpapUKOHOM Yy
padyHapckoM mporpamy). Kpyxkau aujarpamu (IomyjJapHO Ha3BaHU ,,TUTE — EHIJI. pie) ce Hajuernrhe KOPHUCTE 3a MPECTaBIbamhe MPOIEHTYATHOT
yjajena HeKe BPHJETHOCTH y OJHOCY Ha yKymaH, 30upHU momarak. HactaBHuUK Tpeba 1ga TOBEXE KOHIENTE MPOIlEHATa/MPOIICHTHOT padyHa ca
oarosapajyhum KpyKHUM IujarpaMuMa y padyHapckoM nporpamy. Pag y mporpamy 3a o6pany nogaraka He Tpeba J1a pa3BHja caMoO BjeIITHHE yYCHHKA
KOje ce OJIHOCE Ha TeXHHMKe paja ca mojauuma, Beh na pasBujajy ¥ GopMHpajy KPUTUYKO MUIUBEHE O W3padyyHaTUM BpHjeIHOCTUMA, Jla pa3BUjajy
ciocoOHOCT mpenBubama norahaja Ha OCHOBY noOMjeHMX HMH(OpMaIMja W pa3BUjabe BPHUjEHOCTH M CTaBOBA O IOJA3HUM M H3pavyyHATUM
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BeITMYMHAMa. Y OKBHPY OBE TeME yUEHUIM Tpeda J1a oJipe/ie apuTMETUIKY CPEANHY, MOJyC, MEArjaHy, MUHUMAaTHY U MaKCUMAaTHY BPHjEIHOCT y30pKa
Ha OCHOBY I0JIaTaka KOjU Cy MPHUKA3aHU HA Pa3IMYNTE HAYMHE: TEKCTYaJHO (CTPYKTYHPAHO M HECTPYKTYHpaHO), TabenapHo, rpaduuku. HacraBHuK
YUEHHUIIMMA MOXKE 33/1aTH IMPOJEKTHH 3aJaTak, Koju OW IMojapa3yMHujeBao MPUKYILUbAE U 00paay Mojaraka M3 pa3IMdUTUX U3BOPA, MPEICTABIbAHE
MoJIaTaka y pasnu4auTuM (opmMama, HHTEPIIPETAIN]y, MPE3CHTAIU]y U JUCKYCH]Y JOOMjEeHUX IMOJaTaka U pe3yiTara UCTpaKuBama. HacTaBHUK Temy
IIpOjeKTa MOJKe J1a n3abepe Tako Ja OHa OAroBapa CTPYIH yUCHHKA.

OLJEILUBAIBE
OujemnBame ce BPIIN y CKJIAAY ca 3aKOHOM O CpellbeM 00pa3oBamy U BacnuTamy U [[paBIIIHIKOM O OljjeuBamkby YUCHHKA y HACTABH U MOJIaTamby
UCIHTA Y CPEEbOj IKOJH.

NHTEIPALIMJA

OcHoBu uH(pOpMaTuKe
dusnka

Xemuja

CrpydHu npeamMeTu
[IpakTnuHa HacTaBa

orwdPE

N3BOPHU
1. Vubenuk omo6peH o1 ctpane MuHucTapcTBa npocsjere u kynrype Penyonuke Cpricke

2. Jlpyra cTpy4Ha JIuTepaTypa U NpUpyYHULIU
3. Unrepner
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