HACTABHMU ITPOI'PAM 3A IIPEJMET: MATEMATHUKA
CTPYKA: EKOHOMMUMJA, ITIPABO U TPTOBUHA
SAHUMAIBE: BAHKAPCKU 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. TIoJJMHOMHY W PAIIMOHAJHH AJre0apcKu U3pa3u

3Hama

Yuenuk he 0utn cnmoco6an ga:

- 00jacHU MOJMOBE: MOJMHOM, YJIaH TOJTMHOMA,
KOe(UIIMjEHT MOJITMHOMA, CTEIICH TTOJUHOMA,
HajCTapyjy WiaH MOJIMHOMA, KOHCTAaHTHU
MIOJIMHOM, HYJIa TIOJINHOMA, JIMHEAPHH MOJIMHOM,
KBaJIpaTHU MOJIMHOM;

- U3BPIIU OCHOBHE OIEepaIije ca MOJIMHOMIMA U
palnMoHaTHUM anrebapckuM n3pazuma

Bjemrrune

Yuenuk he 0utn cnocodan ga:

- IPUMjebYje 3aKOHUTOCTH Koje oMoryhaBajy
MaHHILTYaIHjy TOJTHHOMHMA

- BpuH (pakTOpHU3aIUjy MOJTMHOMA;

- BpIIM omepalrje ca anredapckuM u3pasuma

5. OCHOBHM M M3Be/leHH IreOMeTPHjCKH OjMOBH

3Hama

Yuenuk he 6uTH cnocodaH aa:

- 00jacHM MMOJMOBE: KOJIMHEApHE TauKe,
KOMIUTaHApHE Tayke, TOIyIpaBa, 1yxK,
MOJIypaBaH, yraoHa JHHH]ja, yrao, MHOTOYTa0Ha

MOoBpII, KOHBEKCHOCT, YIIOPCAHHU, KOMIIJICMCHTHH,

CYIJIEMEHTHH YTJIOBH,

Bjemrrune

Yyenuk he 6utTu cnocodan aa:

- youaBa, CKUIIUpa U o0usbexaBa r€OMETPHjCKe
o0jekre;

- pa3NuKyje y3ajaMHe T0JI0Kaje Tayaka v MPaBUX Y

paBHU;
- mpeOpojaBa eIeMEeHTEe CIeUpUIHO 3aTaTHX

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 Outu cnocodan aa:

- IOCTaBH U aHAIM3UPA JETHOCTAaBHUJU
po0JIeM, UCTUIAHUPA BETOBO PjeIllaBambe
0J1a0upoM
oaroapajyhux mMaTeMaTHYKHUX TIOjMOBA U
MOCTyMaKa, pyjel ra Te MpoTymMauu u
BpEJ/IHYj€ pjeLIeHE U MOCTYIAK;

-IPUMUJEHU MaTeMaTU4Ke TI0JMOBE U

MOCTYIIKE y Pa3IMYUTUM KOHTEKCTHMA;

CraBoBH/BpHjeIHOCTH

Y4enux he 0utu cnocodan na:

- IOCTaBU ¥ aHAJU3Upa JeTHOCTaBHUJU
po6JeM, UCTNIAHUPA HETOBO pjellaBambe
0/1a0UpPOM OJroBapajyhux MaTeMaTHUKHX
MI0jMOBA U MIOCTYIAKa, PUjellu ra Te
MPOTYMa4yH U BPEAHY]E pjelICHE 1



- neuHUIIE KPYKHHUILY U KPYT;

- 00jacHHU MMOJMOBE: LIEHTAP KPYKHHIIE, PEUYHUK U
MOJYIIPEYHHUK KPYKHUIIE, KOHIICHTPUYHE
KPY>XHHIIC, TAHTCHTA, Cj€YNIIa, TETHBA ICHTPAIHU
yrao, nepudepujcKu yrao;

- Kiacu(uKyje yrioBe 1Mo pa3auduTHM
KpUTEPHjyMUMa;

- aHAJIM3Hpa 3HAYCHE aKCUOMA,;

- IpUMjebyje aKCHOME M U3BEJIEHE OCOOMHE

reOMETPH]CKUX 00jeKaTa U IbHXOBHX OJHOCA Y
JOKa3uBamby TEOpeMa.

6. Tpoyrao

3Hama

Y4enux he Outu cnocodan na:

- 00jacHU 1ojaM TpOyTIJia, yHYTpallbha U
CroJballlikha 001acT, YHYTPAIIbU U CIIOJbAITHU
yIJI0BU TPOYTJIa;

- HaBeJIe U TIPUMjEHH OJTHOCE YHYTPAIITHHIX U
CIOJhAIIBUX YIIIOBA;

- Kacu(uKyje TPOYIJIOBE MpeMa Pa3InIuTUM
KpUTEpHjyMUMa;

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

- KOHCTPYHIIIE CUMETPAITy TyXKH, CAMETpally yriia u
BUCHUHY TPOYTJa;

- HaBOJIM ¥l KOHCTPYHIIIE 3HAYajHE TAUKe TPOYTJIa;

- ToKa3yje HeKe TeopeMe IUIaHUMETPHje IPHUM]EHOM
0coOMHa TPOYTJIOBA.

CKYyIIOBA TayaKa U IIPABHUX Yy PaBHU,
- ozpehyje mjepy yria.

Bjemrrune

Yuenuk he 0utu cnocodan ga:

- IpUMjeYje OJJTHOCE CTPaHMIIA U YIJIOBA TPOYTJIa;

- KOPHCTHU OCOOMHY TEKMIIITA;

- IpUMjemyje 0COOMHE TPOYIJia Ha pjelaBambe
T€OMETPHU]JCKUX MpoldiieMa, yKIbyuyjyhu u
mpo0ieMe U3 mpaxce.

MOCTYIAaK;

- IPUMHjEHU MaTEMaTHYKE ITOJMOBE U

IIOCTYIIKE y Pa3JIMYUTUM KOHTEKCTHMA,

- U3rpaayxd HOBO MaTCMAaTH4KO 3HAKLC

pjenaBameM MpodieMa U MOICTHPAHEM
CUTYaIlHja;

- KOHCTPYKTHBHO, apr'yMCHTOBAaHO U

KpEeaTuBHO JONPUHOCH pajy IpyIie,
ycaryaniaBamy U OCTBAPEHY 3a)CTHUUKHX
LIUJbEBA;

CraBoBH/BpHjeHOCTH

Yyenuk he 0utH cmocodan aa:

MOCTaBHU M aHAJIN3HpPaA
JETHOCTaBHUjH MPOOIIeM, UCTITIAaHUPA
HBErOBO pjelIaBambe 01adupoM
oaroapajyhux maTeMaTHYKHUX
MI0jMOBA U MOCTYIAKa, PUjellu ra Te
POTYMauu

BpEIHYj€ pjelIee U MOCTYIAK;
MPUMHjEHH MaTeMaTHYKe IT0JMOBE U
MOCTYIIKE Y Pa3InUUTUM
KOHTEKCTHMA;

U3rpaj HOBO MaTeMaTHYKO 3HAKE
pjelniaBameM mpoodiiemMa u
MO/JICIIUPABEM CHTYAlIN]a;
KOHCTPYKTHUBHO, apI'yMEHTOBAaHO U
KpPEaTuBHO JOIPHUHOCH paiy IpyIie,



- ycarjiamiaBamby U OCTBapemhy
3ajeIHUYKUX [I1JbEBA;

- IUIaHUpa BpHjeMe 32 yUeHme U Ja
OpraHu3yje IpoLec yuema U
yIIpaBJba BUM;

- KOpHCTH MH(pOPMAIHOHE

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

[10/1aTaKa.
7. CauvHocT
3Hama Bjemrrune CraBoBH/BpHjeHOCTH
Yuenunk he Outn cnocodan ga: Yuenuk he 0utn cnocodan ga: Yuenuk he Outn cnocodan na:
- 00jacHM ¥ nepUHUIIIE TOJMOBE pa3Mjepa Iy>KU U |-TioMohy reoMeTpHjcKor mpudopa Iujenu JyxK Ha - [OCTaBU W aHAJIU3UpPA
MPONOPLUOHAIHE 1yKH; JjenHaKe JHjeNioBe; JEeTHOCTaBHUjU TTPOOIIeM, UCTIIaHUPA
- nepunumre TanecoBy TeopeMy H KOPHUCTH j€ y - KOPUCTHU padyyHapcKe reOMETPHjCKe Mporpame 3a HEr0BO pjelIaBame 0JadupomM
MO/IEJIOBamYy Mpo0sIeMa U3 PeaHOT )KUBOTA; aHAJIM3UPabE TE€OMETPUJCKUX MpodiieMa KOju Cy - oaroBapajyhux mareMaTHUKHX
- o0jacHU ¥ Je(pUHULIE T0JMOBE CIUYHOCT U MOBe3aHu ca cauuHolthy ¢urypa y paBHu; [I0jMOBA U NIOCTYIIaKa, pUjelIn ra Te
KOC(QUIM]EHT CIMYHOCTH; -TIpUM]jeYje CIMYHOCT 3a pjelaBame mpodiema IIPOTyMauu U
- ICKa3yjeé CTaBOBE O CIMYHOCTH TPOYIJIOBA, 13 TEOMETPH]je U PEATHOT )KUBOTA; - BpeIHYje pjelIeHe U MOCTYIIAK;
-1oMohy reoOMeTpHjCKOT pubopa KOHCTPYHUIIIE - [pUMHjEHH MaTeMaTUYKe IT0jMOBE U
CIIMYHE TPOYTJIOBE 32 3a7aTH KOE(PUIIN]EHT; MOCTYIIKE y PA3IAIUTUM
KOHTEKCTHMA,
8. TpuronomMerpuja npaBoyrJjor Tpoyrjia
3Hama Bjemrrune CraBoBH/BpHjeHOCTH
Yuenuk he onTu cnoco0an ga: Yuenuk he outHn cmocod0an ga: Yuenuk he OuTH cmocodoan ga:
- neuHuIe, Habpoju, 03HAYM W UMEHYje OCHOBHE - M3padyHaBa BPUjEITHOCTH TPUTOHOMETPH]CKUX - U3rPaJId HOBO MAaTEMATHYKO 3HAHE



TPUTOHOMETPHjCKE QYHKITH]E; ¢dykyja 3a Bpujennoctu yriaosa ox 0°, 30°, 45°,

pjenaBameM MpodieMa U MOICTHPAHEM
- HaBeJIe OCHOBHE TPUTOHOMETPHU]CKE UICHTUTETE 60° 1 90°;

CHUTYyaIHja;

(Be3aHe 3a MPaBOYIIIM TPOYTao); - IpUMEmbYje TPUTOHOMETPH]Y IPABOYTIIOT - KOHCTPYKTHBHO, apIYMEHTOBAHO U

- OIIHCYje, IPUKa3yje U Pa3iIuKyje TPOYTJa y peaIHUM CHTyanujama, ca u 06e3 KPEaTHUBHO JIONIPUHOCH paiy TpyIe,
TPUTOHOMETPHjCKE (DYHKIIH]€ KOMIUIEMEHTHUX yrnoTpebde Kaikyaaropa ycarjaniaBamy U OCTBAPEHY 3a)eTHUUKHUX
yTJIOBA MPABOYIJIOT TPOYTIIA; - W3padyHaBa, IOKa3yje U ynoTpedpaBa II1JbEBA;

- aHaJM3MUpa, pacwiamyje u ynopehyje BPHjETHOCTH TPUTOHOMETPH]CKHX (PYHKIHja Y3 - IUTAHUPA BPHjeMe 32 YUeHe U J1a
TPUTOHOMETPH]jCKE HJICHTUTETE; ynoTpely KaJkyJaTopa Wi padvyHapCKHX OpraHM3yje NpoLeC YUeHmha U YIPaBiba HHIM;

- TIOBE3Yje, pa3BHja U OCMUIILIbAaBA TIPUMjEHY nporpama; KOPUCTH WH(POPMAIINOHE
TPUTOHOMETPHjCKUX UICHTUTETA HA TIPOOJIEME U3 | - JIOKa3yje elIeMEeHTapHe TPUTOHOMETPH]jCKE TEXHOJIOTHje 3a YyBambe, IPE3CHTALN]Y U
[pakce; HICHTUTETE.

OCHOBHY 00pany mojaraka.
- IpoIjjerbyje, apryMEHTYje U BpeIHYje IPUM]eHY

TPUTOHOMETPHjCKHUX (YHKIMja HA TIpUMjepruMa 13
pakce.

9. JluHeapna ¢pyHKUMja

3Hama Bjemrrune CraBoBH/BpHjeHOCTH

Yuenuk he 0utHn cnmoco6an aa: Yuenuk he outn cmocodan ga:

- IpENo3Haje U UAECHTU(DUKY]Ee OjMOBE: (QyHKIM]a, |- IPEICTaBIba TauKe Ca IjeTIOOPOjHUM U pEaTHUM
nuHeapHa GQyHKIIH]ja, TOMEH QYHKIIH]jE, KOJIOMEH KOOpJMHATamMa y IBOJAMMEH3UOHATHOM

Yuyenuk he OuTH cnocodan ga:

- IOCTaBH U aHAIU3UPA JETHOCTABHU]JU
mpo0JeM, UCTUTAHUPA ETOBO PjelIaBambhe

dbyHk1mje, Hyna GyHkiuje, rpaguk GyHKIH]e; KOOPJAMHATHOM CHUCTEMY; oJ1abupom
- II€TaJbHO aHAJIM3MPA TOK U MPEIM3HO CKULIUPA - oYyHMTaBa KOOpPJIMHATE Tayaka ca rpaduka oaroapajyhux mMaTeMaTHYKHUX TIOjMOBA U
rpaduk TuHeapHe QYHKIHUje byHKIHjE; MOCTYyTaKa, pUjelIy ra Te MpoTyMauu u
- MpUMjemyje TuHeapHy PYHKIU]Y Y pjeliaBamy - KOPHCTH ojroBapajyhe pauyHapcke mporpame 3a | BpeIHYJ€ pjelIeHe U IOCTYIAK;
pas3nuMuUTUX npodiaema CKHIIApame rpaduka GyHKIH]ja; - IPUMUjEHU MaTeMaTHIKe TIOjJMOBE U
- OYMTaBa OCOOMHE NTUHEpaHe (QYHKIH]e MOCTYIIKE y PA3IMYUTAM KOHTEKCTUMA;

IIPpHUKAa3aHC Fpa(bI/IKOM. - U3rpagnu HOBO MAaTEMATUYKO 3HAKLC

pjerniaBameM MpodeMa U MOACIIUPAHEM
CHUTYallN]a;

- KOHCTPYKTUBHO, apTYMEHTOBAHO U
KpPEaTUBHO JONIPHUHOCH paiy IpyIie,



10. JIuHeapHa jeTHAYHHA M HejeTHAYMHA C jeTHOM HEMO3HATOM

3Hama

Yuenuk he 0t cnmoco6an ga:

- IPETI03Haje U UACHTH(HKY]je TT0jMOBE: JTHHEapHa

jeIHaurHa, pjeliemhe TUHeapHe jeJHAYNHE;
- pjenraBa TUHEapHE jeHaYnHE 0e3 mapamerapa;
- pjelaBa JUHEApHE jeIHAYMHE ca JeTHUM
napamMeTpoM;

- cacTaBJba JIMHEApHE jeTHaYnHE U IPUMjemYje UX

IIpU pjeliaBamky IpodiieMa 13 IpaKce;

- uACHTU(UKY]€e TMHEeapHy HejeIHauHHY;

- aHAJIM3HpA pjelieha JNHeapHe HejeTHaunHe,

- cacTaBJba JIMHEApHE HejeTHAUNHE U IPUM]CHY]je
UX MIpH pjelIaBamby MpodieMa u3 mpaxce.

Bjemrrune

Yuenuk he ot cmocodan ga:

- MPHUMjEHYj€ PA3ININTE TEXHHUKE 32 PjellaBarbe
JMHEPaHUX JeTHAYNHA;

- KOPHCTH pavuyHapCKe MPOrpame 3a pjeriaBarmbe
JMHEapHe jeIHauMHe;

- pjelliaBa u NpuMjemyje JUHEApHY jeTHAYNHY Ha
pjemaBame MPOOJEMCKHX 3aaTaKa;

- pjeliaBa TUHEapHE HejeaHauynHa 0e3
napamerapa;

- TpUKa3yje CKYI pjeliekha JIMHEapHe
HejelHaunHe Ha OpOjeBHO] MPaBoj;

- u3abepe u KOMOMHYje ehrKacHe METO/Ie
pjenaBama CUCTEMa JINHEApHUX jeHaYnHa 0e3
napamerpa;

- KOPHUCTH pauyHapcKe Mporpame 3a pjeraBame

cucTeMa JMHeapHHX jeIHaunHa.

ycarjaimaBamwy U OCTBAPCHY 3ajeTHUUKUX
[HJbEBA;

IUTaHUPA BpUjEME 32 YUCHE U Ja
OpraHusyje npolec y4ema U yrpasiba
BUM;

CraBoBH/BpHjeHOCTH

Yuenunk he 0utHn cnmoco6an aa:

NIPE3CHTYje ¥ HHTEPIIPETUPA PjeLICHA Y
KOHTEKCTY JaTor pobiema;
MPECTaBba MOJATKE Y MOTOHUM
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



11. CuctemMu JUHEAPHUX jeTHAYNHA CA /IBHje HeMo3HaTe

3Hama

Y4yennk he OuTu cnocodan ga:

- IpEeNo3Haje U UACHTU(DHUKY]Ee CUCTEM JIMHEAPHUX
jeIHaYnHa;

- pjelIaBa v aHAIM3UPA PjelIeha CHCTeMa
JTUHEApHUX jelHaYMHA ca JIBHje Hero3HaTe 0e3
napamerapa,

- cacTaBJba CHCTEME JIMHEAPHHX jeTHAYMHA C JIBH]jC
HEMOo3HATe U NPHUM]jCHYje UX 32 PjelllaBame
peanHux npodiema;

- pjenIaBa cucTeMe JIMHEAPHHX jeHAYNHA Ca TPH

HCIIO3HATC

12. Hpmca3m;aﬂ,e nmogaTrakKa: Taﬁe.napﬂo u rpa(]mlnco NMpUKa3uBambLEe JUCKPETHUX MToAaTaKa

3Hama

Yyenuk he 0utTH cmocodan aa:

- Ie(UHHUIIIE T0JMOBE M0/IaTaK, Y30pakK,
(dbpekBeHIMja, TOMyJalyja;

- uIeHTU(UKY]je MMoIaTKe Koja ce MOTy 00paauTH
CTaTUCTHYKHAM METO/IaMa;

- IPUKYIJba, OMHCY]€, CTPYKTYHPA, KIIaCUPHUKY]je U
MOBE3Yje MOJaTKe;

- aHAJIM3KPA, UHTEPIPETHPA U AUCKYTYje MOAATKE
npuKkazaHe TabenapHo u rpadudKu;

- payyHa eJIEMEHTapHE CTATUCTHYKE BEJINUHMHE:

Bjemrrune

Yuyenuk he outTHm cmoco0an ga:

- u3abepe u KoOMOMHYje ehrKacHe METoIe
pjemaBama CUCTEMa JIMHEApHUX jeHaYnHa 0e3
napamerpa;

KOPHUCTHU padyHapCcKe IMporpaMe 3a pjeriaBame

crcTeMa JTMHEApHHX jeTHaunHa

Bjemrune

Yyenuk he 6utTu cnocodan ga:
- IPE/ICTaBJba MOJIATKE Y MOTOJHUM GopmMama

npema tumy (tabenom, rpa@UuKOHOM, TUHU]JCKUM,

CTYITYacCTUM U KPY>KHUM Jujarpamuma), ca u 6e3
ynoTpebe oarosapajyhux pauyHapckux
mporpama;

- KOPUCTH pauyHapCKe Mporpame 3a
M3padyHaBamke CTATUCTUIKUX BEIMYHHA.

CraBoBU/BpHUjeIHOCTH

Yuenuk he ouTu cnoco0aH aa:

- MPE3CHTYj€ U HHTEPIPETHPA PjelICHA Y
KOHTEKCTY JaTor mpobiema;

- IPEJCTaBJba MOJATKE Y MMOTOTHUM
dbopmama npema tTuny (Tabemaom,
rpaMKOHOM, JIMHU]CKUM, CTYITYaCTUM H
KpY>KHUM JHjarpamuma), ca u 0e3
yrnorpebe oaropapajyhux paquyHapcKux
nporpama;

- KOPHUCTH padyHapCKe Mporpame 3a
U3pauyHaBamke CTATUCTUYKUX BEINYMHA

CraBoBH/BpHjeHOCTH

Yyenuk he 0utH cmocodan aa:

- IPE3EHTYj€ U UHTEPIIPETUPA pjeLIeHA Y
KOHTEKCTY JaTor mpodiema;

- IPECTaBIba TOJATKE Y MTOTOTHUM
dbopmama nipema Tuny (Tabenom,
rpad¥KOHOM, TUHU]CKUM, CTYTYaCTUM U
KPYXXHHMM JMjarpamuma), ca u 0e3
ynotpebe onrosapajyhux pauyHapcKux
nporpama;

- KOPHUCTH padyHapCKe Mporpame 3a
U3pavyHaBamkEe CTATUCTUYKUX BEJIUYHHA.
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apUTMETHUYKa, FTEOMETPHjCKa U XapMOHH]jCKa
cpeinHa, MUHUMAaJHAa ¥ MAaKCHMaJIHA BPHjETHOCT

y30pKa U JIpyre

ANJAKTUYKA YIIYTCTBA U TPENNOPYKE - CMJEPHULE 3A HACTABHUKE
OcHoBHE 0cO0MHe peatHUX OpojeBa

VY kpahem mpernemy OpojeBa o NMPUPOAHHMX IO PEATHUX, Tpeda M3BPIIMTH CUCTEMATHU3AIH]y 3HAKHa O OpOjeBUMa CTEUCHOT Yy OCHOBHO] IIKOJIH,
noceOHO MCTHYYhW TPUHIMII MEepPMaHEHIMje CBOjCTaBa padyyHCKHX omepandja. Ilpm Tome moceOHy Makmy OOpaTHUTH Ha CBOjCTBA PAYYHCKHX
oreparuja, Kao OCHOBY 3a pallMOHAN3aIH]y padyHama 1 TpaHchopMalmje u3pasa y OKBUPY ApYrux jeauHuna. Ilopen OCHOBHUX METO0/1a, HACTAaBHHUKY
Ce cyrepuie Jia y Mpolecy MpHIIpeMe 3a 4acoBe, a HAKOH TOra M Ha CaMHUM YacOBHMA, YUEHHIIMMA NPE3CHTYje KOHKPETHE CHTYyalldje y KOjuma ce
KOPHCTE jJEJHOCTAaBHU U CJIOKEHUJU PalMOHAIHU u3pa3u. Hmp. m3abpaTu HEKO CIOXKEHHWje H3pauyyHaBame U3 (PU3UKe (HOp. TpaBUTAI[MOHA CHUIIA,
KynonoB 3akoH, yBe3uBame KOHJEH3aTOpa, OTIOPHUKA U PayyHame YKYIMHOT KamnaluTeTa/oTnopa), XxeMuje (KBaHTUTATUBHO ojpehuBame pacTBopa),
Ouosioruje (pauyHame pacta MOIyJalyje Yy 3aBUCHOCTH O]l 33JaTUX Iapamerapa). Mory ce 3aJaBaTu U 3aJall y KOjuMa ce KOMOUHY]Y pa3nuuTe
MjepHe jeuHuIle (HIp. KWJIOTPaMu, IpaMu, MUIMIpaMu). Mory ce KOHCTpyucaTH M 33Jalld U3 peajlHoT JKMBOTA, HIp. oApehuBame yKymHOT M3HOCA
MJE€CEUHHUX/TOIUIILUX padyHa 3a jeHo JoMahuHCTBO (pauyHU 3a CTpY]y, TenedoHe, rpujame, BOIy, 0J1B03 cMeha, oapikaBame 3rpaze...). On yueHuka
OUYEKMBATH PYTUHY Yy pauyHamy 0e3 MOMOhHUX cpeacTaBa (ynorpeba caMo mamupa M OJOBKE), Kao U BJEUITHHE pauyHama yNoTpeOHOM IAUTHUTPOHA.
[IpopauyHe ycinoxmaBaTu U NOjeAHOCTaB/bUBATH 10 TTOTpeOu. [loBezatu anmpokcumaliijy OpojeBa ca pajoM y pauyHapCKOM Iporpamy 3a TaberapHo
n3padyHaBame. HampaBuTtu TabenapHu mpopadyH y KOME ce pe3yiTaTd Hu3padyHaBama 3a0KpYXKY]y Ha JBHjE JeHUMAlle U aKO Ce Pe3yJITaTH KOPUCTE
0e3 3a0kpyxuBama. KoHCcTpyncatu npuMjep y KOMe € JaCHO BUIM TpelIka Koja HacTaje HEeJOBOJFHO IOOPOM ampoKCHUMAIlMjoM. YUYeHUIIUMa 33/1aTh
3ajaTaKk Jla CaMOCTAJIHO HCTPaxKyjy MHTEPHET y LUJbY MpOHATAXEHma J00p0 OCMUIBEHOT KajJKyjaTropa 3a ampoKCHUMalHWjy (CyrepucaTH KJby4dHe
pujeun nperpare, Hip. online approximation calculator).

BekTopu

VY4eHunu cy HaBUKIM J1a BEKTOpe MACHTU(DUKY]Y ca KOHIENTOM YCMjE€peHe IyXH, T€ je CTOra IOKeJbHO Ha Ta] HAaYMH U YBECTH I0jaM BEKTOpa.
[ToBe3atu ce ca KOHKPETHUM MPUMjEpHUMa U3 PEaTHOT KUBOTA, TOMOhy KOjUX YYEHHIIM MOTY Jia CTEKHY IIUPY CIUKY O CAMOM TOjMYy BEKTOpa. Y3eTH
3a MpHUMjep CIyIITambe CKHjama HU3 OpAo, WM KpeTame Yamila Mo pujend. Mory ce pa3MaTpaTH M ONIITHjU NPUMjepH, Kao LITO je HIpP. KpeTambe
THjeNa HU3 KOCY paBaH, WJIM HEKH JpYTd NpUMjEepH pas3jarama cuie Ha Bekrope. HacTaBHuMK Tpeba na ce MOJCjeTH Koje (HU3MUKE BEIUYHHE CYy
BEKTOpCKE U J1a Mehy muMa oadepe HEKOIMKO BUX 3a Koje cMaTpa Ja cy oarosapajyhu. HactaBHuk Tpeba ga yueHUKe YIYTH Uy MaJIO HaIlpeIHH]je
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KOHIIENITE BE3aHE 3a BEKTOpPE M BEKTOPCKE MPOCTOpe, 0e3 ylakema y NyOuHy. YUeHHIIMMAa HABECTH NMPHUMjepe HEKMX MHTYHTUBHO MPUXBATIHHBUX
BEKTOPCKUX IMpocTopa (Hip. R™ ) u 00jacHUTH OCHOBHE OCOOMHE BEKTOPCKMX Ipoctopa. [Tokasatu na Te ocoOMHE Bake Ha BEKTOPCKOM IMPOCTOPY
opHjeHTHUCaHuX IyH. Kana ce BeKTop mocMmarpa Kao OpHjeHTHCaHa JyX, MOTPeOHO je J1a yYSeHHIIN JTIOCTUTHY HCXO/Ie Be3aHe 3a Olepalujy cabupama u
ony3uMama. [loceOHy maKmhy MOCBETUTH JIMHEAPHO] 3aBUCHOCTHU M MIPUMjCHH BEKTOpa Ha JIOKa3MBamke CTaBOBA y IUTaHUMETpHUju. HactaBHuK Tpeba na
Ha Yacy KOPUCTH pavyyHapCKe MporpaMe 3a paj ca BEKTOpHMa (HIIp. Mporpame 3a TUHAMHUYKY T€OMETPHjy) M Jla YYCHHKE YIYTH Y pajJ ca TUM
nporpamuMa. KopucTuTu npakTH4He MpUMjepe KojuMa ce WiIycTpyje ynorpeda BekTopa. To Mory OMTH NMpUMjepH Y KOjUMa CE CHJIa pa3jiake Ha CBOje
KOMIIOHEHTE. Y MPHUMjeprMa KOPUCTUTH M TPUTOHOMETPH]Y MPABOYIIIOT TPOYTJIA.

IIponopuuoHaaHOCT

KapakTepuctuka oBe TeMe je IUTO y HOj J10J1a3U 10 M3pakaja MOBE3MBamke M INPHUMjeHa pa3HMX MaTeMaTHYKHX 3Hama. Ha 0a3u mpommpuBama U
poayOspuBamka paHuje CTEUYCHUX 3Hama, OCHOBHY MaXKiby OBJje TpeOa MOCBETUTH MPUMjeHU (PYHKIIHMja AUPEKTHE U OOPHYTE MPOMOPIMOHATHOCTH U
IIPONOpIIM]ja y pjellaBay pa3HUX MPAKTUUHUX 3aJlaTaKa, oBe3yjyhu To U ca TabJMYHUM U rpadMuKUM MIpUKa3HBambeM ojpel)eHux cTama, npoueca u
nojaBa. JlupektHa u oOpHyTa mpomnopuuja oMoryhaBa HaCTaBHHMKY J1a Ha BPJIO KpeaTHBAaH HAYMH IMOBEXY MAaTEMAaTHKy Ca pEaTHUM CUTyalfjama.
[ToTeHuupaTu peanHe cuTyaluje, peajaHe npoOjIemMe U MOBe3UBame ca APYrUM MpeaMeTuMa. Moxe ce yCIocTaBUTH MehympeaMeTHa Kopenanuja ca
pasznuuutuM npeameruma. Ha mpumjep, y ¢usunm npehenu nyt je JUpeKTHO MpONOpILMOHaaH Op3WHU KpeTama U BPEMEHY, Y XEMHUJU UMaMO Be3y
Mace, KOJTUYMHE U OpOJHOCTH jeMHKH, Y Teorpaduju UMaMo pa3auduTe APYIITBEHO-Teorpadcke mporece u mojaBe Koju Cy y TUPEKTHO] WK OOPHYTO]
npornopurnoHanHoct. Y texHui 1 UT umamo takohep mojaBe koje cy OOpHYTO IPONOPILMOHAIIHE — HIIP. jauMHA CUTHAajla pyTepa U YAaJbeHOCT O]
UCTOT ¥ CIIMYHO. YBECTH NPOIOPLHjYy MPOLEHTHOT pauyHa. Ha HM3y mpuMjepa U3 peasHor *HBOTa CUMYJIHMpATU peajiHe CUTYyallHje, ca KojuMa ce
rpahanu cycpehy y peaqHoM XKUBOTY: OJUTyKa O MOAM3amy KPeAWTa, MPOILjeHa CocOOHOCTH Bpahama KpenuTa, IpaBJbemke MiaHa Bpahama Kpeaura,
y3UMame y 003Up pazIMuUTHX MapameTapa KOju Cy cacTaBHHU JHO OBe MpoOieMaTHKe. 3a pjellaBame 3a/]aTaka Be3aHUX 3a MPOLEHTHH M KaMaTHU
pauyH, KOPUCTUTH M padyyHapCKU IporpaMm 3a TabelapHO M3pauyHaBame. JloOujeHe pesynrate npenctaBbaTu TabenapHo, rpaduuku. Cyrepucatu
YUEHHULIMMA Jla CaMU MHTEpIIpeTHpajy Ao0HujeHe pe3ynaTaTe u GopMupajy KpUTUUYKU CTaB Mpema Jo0ujeHuM pesyatatuma. OMoryhutu yueHunuma ja
CaMOCTAJIHUM PaJIOM, HJIM PaJioM y rpyliaMa pa3BHjajy CBOj€ OpraHu3alloHe, KOMYHHKAIIMOHE, TPE3EHTAIlOHE U KpeaTHBHE BjeIITHHE.

ITosimHOMM M palIHOHAIHM aJTre0apCKu H3Pa3H

[lus oBe Teme je Ja Y4YeHHUIM, KopucTehu CBOjcTBa olepaluja ca pealHuM OpojeBuMa, OBIaajy WjaejamMa M MOCTYNIMMa BpIIEHha MICHTUYHHX
TpaHchopmalmja ca NOJIMHOMUMA U anredapckum pasnomuuma. [Ipu Tome Texxumre Tpeda 1a Oye Ha pa3HOBPCHOCTH UJI€ja, CBPCHU M CYLITHHU THX
TpaHchopmalmja, a He Ha paay ca KOMIUIMKOBaHUM u3paszuMa. [ToceOHO 00paTiTH naxkmy Ha (PaKTOpHU3aLK]y MOJTUHOMA.
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OCHOBHH U H3Be/IeHH IeOMeTPHjCKH IIOjMOBH

OBo je yBOJHA TeMa y T€OMETPHjy MpOCTOpa. Y OKBUPY He Tpebda yka3aTh Ha OCHOBHE OJIHOCE Tadaka M MpaBHX y paBHH. Ha oBom mjecty Tpeba
MOYETH C TOCTYMHUM (POpPMHpamkEM MojMa TeOMETPHU)CKOT MpocTopa (pa3Ha CBOjCTBA J0Ka3yjy ce monazehu on Hekux ocHOBHUX). [loHOBUTH BpcTe
yIJI0Ba U HEKEe TeopeMe M3 OCHOBHE mKosie. OJ] yYeHHKa OYEKMBATH J1a CAaMOCTAIIHO U IMPELU3HO CKUIUPAjy TeoMeTpujcke objekte y paBHH. Kao
OMOhHO CpeaCTBO, KOPUCTUTH padyHapCKe reOMETPHUjCKe Iporpame.

Tpoyrao

O0jacHUTH OCHOBHE OCOOWHE TPOYIJIa M MOAjelly TpoyriioBa. I[loceOHO 1MojacCHUTH 0COOMHE M TeopeMe KOje Ce OJIHOCE Ha 3HAYajHe TadKe TPOyria.
Kopuctutu nprame M ckuie na OM ce YCBOjWIM TOTPEOHU IMOjMOBH W cTaBoBU. On y4EHHKA TPaKUTHU NPEIHM3HO CKUIMpame LpTexa, a Ja
KOHCTPYKIIMj€ U3BOJE TAYHO M MPEIH3HO Y3 ynoTpedy reoMmerpujckor npudopa. Koa KOHCTpYKTHBHUX 3aJaTaka O YUCHHKA 3aXTHjeBaTH MPELU3HOCT
y upramy. KoHcTpykiuje BpmutH momohy reoMeTpjckor mpubopa. MoTHBHCATH YYEHHKE Jla YHOTpeOOM padyHapCKuX Mporpama (Ha NpHMjep
mporpaMa 3a JUHAMHYKY T€OMETpHU]y) CTUYY MPEHU3HHU]y MPEACTaBy O MOJIOKajy U Mel)ycOOHMM OJHOCHMMa TeOMETPHjCKUX O0jeKTa y paBHHU.
[IpommpuBaTy 3Hame YYEHHWKA M TOBE3MBATH Ca MPETXOJHHM TPAJMBOM M3 OCHOBHE W cpenme mkoie. Ha mpumjep, yuenunu tpeba aa 3Hajy na
KOHCTPYMIILY IIEHTap OIMCAaHE KPYXXHHIIE M OMHCaHy KPYXHHIY 32 pa3He TUIIOBE TpOoyria (OMITPOYIIH, MPaBOYIJIH, TYHNOYTJIH, j€IHAKOKPAKH,
jenHakoctpannyHu). HakoH Tora, aHanu3upaTd MOJI0Ka] IIEHTpAa y OJHOCY Ha Tull Tpoyria. [loBesatn noOujeHa cazHama ca nepudepujCKuM U
[EHTPAIHUM YTJIOM, Pa3MOTPUTH OCOOHWHE TPABOYIJIOT TpPOYrJya, Ma OO0jaCHUTH 3allliTO Ce I[EHTap OMHCAaHE KPYXHHIE Haja3d Ha IOJIOBHHU
XHIIOTEHY3€. YUeHUIH Tpeba Ja MpHUXBaTe Ja CBaKH TPOYrao y €yKIHJICKO] TeOMETPHUjU MMa ONMHUCaHy KpykHHIly. CIMYHO pa3MaTpaTd U 3a JApyre
KapaKTepUCTUYHE Tauke Tpoyria. [IpommpuTi M yTBPAUTH YUYSHUYKE CTAaBOBE O MaTeMaTHIM U Ba)XKHOCTH MaTeMaTHKE Kao Hayke, Mo3uBajyhu ce Ha
penieBaHTHE UCTOPHjCKE TIOJaTKe, IOYEeB KOJ reoMeTpHje ctape I puke u mo3HaTHX CTaporpykux mMaremartndapa (Hip. [Turaropa n Eykomn).

CandHocTt

VYyeHunu cy M3ydaBalid MOJMOBE BE3aHE 3a pa3Mjepy M MPOIOPIH]y, T€ KpO3 MOHABBAKE OBHX CaJipikaja MOXKEMO T0jaM CIUYHOCTH TPHOIUKUTH
yueHnuuMa. OJ ydeHHMKa TPaKUTH Jla MCIPABHO U MPEIU3HO HCKa3yjy AeduHuIMje U cTaBoBe. [IpomMpUTH W YTBPAUTH YYEHHUYKE CTaBOBE O
MaTeMaTHIM U BaXHOCTH MaTeMaTHKe Kao Hayke, 1Mo3uBajyhu ce Ha pelieBaHTHE MCTOPHjCKE MOJAaTKe Be3aHe 3a MpuMjeHy TamecoBe Teopeme U
cimyHocTd. CIMYHOCT je 3HauajHa Yy JloKa3uBamy mnojequHux Teopema (Iluraropune m ci.). Moxe ce 0oOpaauTH M OJHOC MOBPUIMHA CIMYHHUX
MHoOroyrioBa (y BUIy 3aaaraka). Tpeda mocBeTutH ojpeheny naxmy u npumjeHu Iluraropune TeopeMe y payyHCKUM U KOHCTPYKTHBHUM 3aJlallMa.
Kon KOHCTpYKTMBHMX 3a/aTaka oOJf YYEHHMKA 3axTHjeBaTH MpPELUU3HOCT y LpTamy. KOHCTpykiMje BpmIMTH mNoMohy reoMeTpHjckor mpubdopa.
MotuBHcaTi y4eHHKE Jja yoTpeOOM pauyHApCKHUX MporpaMa (Ha mpuMmjep mporpama 3a AMHAMUYKY F€OMETPH]Yy) aHaIM3Upajy OCOOMHE U OJHOCE
reOMETPHjCKUX (Urypa Koje Cy pe3ynraTH TpaHchopMaliyja CIMYHOCTH.
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Tpuronomerpuja npaBoyrJjor TpoyrJa

OBy TeMy peaM30BaTH ca MMOCEOHNM 3aXTjeBOM IOTIIYHOT pa3yMHjeBama Be3a n3Mel)y cTpaHuIa U yriioBa MpaBoyIJor TPOYTJia, lbUXOBE MOCIHEIUIIE
u npumjere. [Ipu pjemasamy npaBoyrior Tpoyria Tpeba ce OrpaHMYHMTH Ha jeJHOCTaBHUjE, ajli Pa3HOBPCHHUjE 3anaTke. [loceOHy maxkmy MOCBETHTH
NPUMjEHH TPUTOHOMETPUjCKUX (YHKIMja Ha pjelIaBame MNpOoOJEeMCKUX 3ajaTaka. KOpHUCTHTH mpuMjepe U3 pealHor >XHUBOTAa KOjU MOTY
3aWHTEPECOBATH M JOJATHO MOTHBHCATH YYCHUKE 32 OBY BaXXKHY MaTeMaTHuKy obnact. Ha mpumjep: moa KojuM yriioM je HareT 4yBeHH Topaw y 13w,
yrao 1o/ KOjUM T1aJiajy CyH4YEBHU 3paly, IPUMjeHE Y Te0JIOTHjH, YITIOBU ETHITIATCKUX MMMPaMU/a, BUCHHE pa3HHUX 00jeKaTa U CII.

JIuneapHa pyHKuuja

VY okBHpy OBe TeMe Tpeda W3BPIIUTH NPONyO/bUBaEk-E U M3BJECHO IMPOIIMPHBAKE 3HaWbA yYeHHMKa O (yHKHjamMa YOINIUTE U, MOCeOHO, JMHEAPHO]
¢ynkuuju. [ToHOBUTH OCHOBHE 0COOMHE KOOPAWHATHOT CHCTEMAa y PaBHU U MPHKa3 Tayaka y meMy. HaydnTu Kako ce HCIUTYjy M 3aIlucyjy ocoOnHe
muHeapHe QyHkuuje. JlnaeapHe QyHKIMje UMajy BEIMKY MIPUMjCHY Y pa3IMYUTHM 00JIacTUMa HayKe U mpakce. [lopen oCHOBHHX METO0/1a, HACTaBHUKY
ce Cyrepuile Jia y Mmpolecy MpUIpeMe 3a 4ac MPUIPEMH W pa3paju, a Ha caMOM 4Yacy YYCHUIIMMa MPE3eHTYje KOHKPETHE CUTYyallhje y KojuMa ce
KOPHCTE jeITHOCTaBHU U CIIOKEHHjH TIPUMjepH yIoTpede InHeapHe (QyHKIHje Y pjeliaBamy MPaKTHIHUX rpodiiema. Ha KOHKpeTHHM mpuMjepuma us3
¢dusuke, XxemMuje UM eKOHOMHje (KpEeHYTH Ha IpUMjep ca KpeTameM THjesla P KOHCTAaHTHO] Op3MHM), youaBaTh ocoOuHe JuHeapHe pyHkiuje. Ha
npuMjepy u3 ¢usnke, ynopehusatu rpaduke kojuma ce NnpHkasyje KpeTame THjella Ipu pa3inuuTuM Op3uHama. ITutatu yyeHuke, Kako Ha OCHOBY
rpaduka MOXeMO J1a 3aKJbY4UMO Koje THjeno ce kpehe Behom Op3uHoM? YdeHuiu Tpeda Ja KOpHCTe pauyHapcKe IporpaMe Kao MOAPIIKY y CTUIAkY
BjElITHHA paja ca JuHeapHoM (yHkiujoM. [logcTunatu yueHuke na camu, MCTpaxyjyhu moysnaHe pecypce Ha WHTEpHETY, MPOLUjeHE KBAJIUTET
OHJIJH MpOoTpamMa 3a CKulmpame rpaduka GyHKIuja u 1a epuKacHo Kopucte 6ap jeaH o mbHX.

JIluHeapHa jeHAYHHA M HejelHAYMHA C jeJHOM HEMO3HATOM

VY okBHpy oBe TeMe TpeOa M3BPIIUTH MPOAYO/bHBAaEkE U W3BJECHO MPOIIMPUBAKE 3HAKHA YUEHUKA O JIMHEAPHO] JeJHAYMHM C JEJHOM HEMO3HATOM M
cucTeMa jeJHaYMHa ca ABHje Hermo3HaTe. Mctuayhu mojam eKBHBAJICHTHOCTHU je/lHAUMHA U MPUMjEHY Y BUXOBOM pjelIaBamy. Y OBOj TEMH TEXHUIITE
Tpeba 1a Oyzie Ha MPUMjeHHU jeHAUYMHA MIPU pjelIaBamy pa3Hux npodiema. Kana je pujeu o 3amanuma ca nmapameTpom, HOHOBO KOPUCTUTH MpUMjepe
U3 JApYrux o0JaCTH M peanHor uBoTa. [loBe3nBaTH BjeIITHHE aHAIM3HpPamka pjellehba ca MHTEPIpEeTalnjoM A00HjeHuX pjeuiema. OueKkuBaTH 0]
yueHuKa J1a GopMupajy KpUTHUKH CTaB O A00HjeHUM pjemiemuma. [IpunnkoM oOpasie HejeHauUMHA ca JeIHOM HETO3HATOM OIPaHUYUTH CE€ caMO Ha
OHE K0je He cajjpxe napameTpe. Pjemema HejeHaunHa 3aIMCUBATH HA BUILIE HAYMHA.
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CucreMu JIMHEAPHUX jeJJHAYUHA €A IBHje Helo3HaTe

[TpumapHu 3ajatak je Ja YYSHUIM JIOCTUTHY MCXOJIE YUYeHa KOjH ce OJIHOCE Ha pjellaBamke CHCTeMa JIMHEapHUX jeJHaYMHa ca JIBUje Hemo3Hate. Y
OCHOBHO] M CPElIb0j IIKOJW Hajuenihe ce KOPUCTe METO/a 3aMjeHe, MEeToJa CynpoTHUX Koedumujenata, Kpameporo mpaBmwio u rpaduyka MeToja.
Kana je pujeu o pjemaBamy cucTeMa, YICHHIM Tpebaga Ja 3a IaTH CUCTEM jeIHAYMHA MPENOo3Hajy U apryMeHTYjy Koja MeToja je moroaHuja (kKoja
TEeXHHKA 3aXTHjEBa Mamke U3padyHaBama, paj ca ,,jeJHOCTaBHUjUM ™ OpojeBHMa, pjeliaBamke Y MamkbeM Opojy Kopaka u c¢i.). Kopuctutu u pauyHapcke
nporpaMe 3a pjeliaBambe CHCTeMa JHMHEApHHX jelHaunHa. MOTHBHCATH YYEHUKE Ja CaMU HalWIly padyyHapCKH MporpaMm 3a pjelIaBame cHcTeMa
JMHEAPHUX jeJHaYMHa. MOTHBHCATH YYSHHKE Jla CaMH IPENO3Hajy peajiHe CUTYyalHje KOje ce€ MOTY NPEACTaBUTH CUCTEMUMA JIMHEApHUX jeHAYHNHA.
PjemaBame cuctema jeqHauMHa M3 PEAHOT JKMBOTA HE Tpeba /a ce CBOAM caMO Ha J00Wjame pjellema Kao OpojHe BpHjenHocTH, Beh u Ha aaby
aHAJIM3Y ¥ HHTEPIpPETaIjy JOOUjEHUX pjelieHkha, y KOHTEKCTY (hopMHpama COICTBEHOT CTaBa, KPUTUIKOT MUIIJBCHA O JIOOUjEHUM pe3ysITaTuMa.

IIpukasuBame nogaraka: TadeapHo U rpagpuyuKo NPUKA3MBaKbe TUCKPETHUX MOAATAKA

VY okBHpY OBE TeMe yUeHHIH Tpeba Jla CTeKHY 3Hama M BjeIITHHE KOje Cy Be3aHe 3a paj ca mojanumMa. Pan ca momanuma noapasymMujeBa MpUKyIIbame,
pasBpcTaBame, 0o0pajy, aHauM3y W NpUKa3WBamke IMojaTaka y oaroapajyhem oOnmky. Yuenuuu tpeba na, xopucrehnm mMaTeMaTHUKH amapaTr u
CTaTUCTHYKE METo/ie, Oyay 0crocoOJbEeHH /1a MpUKa3aHe MoJIaTKe OYMTajy, HCIPAaBHO UX MpoTymaye U ynotpujede. HactaBHuk Tpeba na ce pedepuiie
Ha oxarosapajyhe nepuHuIMje Koje MpoHala3uMo y MH(OpMATHLM: IUTa je MH(opMalHja, IITa je MojAaTaK, ITa MOoJApa3yMHjeBaMO MOJ MPOLECOM
NPUKYIUbaka MoJlaTaka 1 Koja je yjaora pauyHapa |, yoruire, HHQOpPMaIllMOHUX TEXHOJIOTH]a y IPOoILecy MPUKYyIJbamka U 00paje noaaraka. HactaBHUK
Tpeba J1a UCX0Jie U3 OBOI MOJYJa MOBEXE ca KOpeIMpaHUM HcXoauMa U3 npenmera OCHOBH MH(OpPMATHKE, ajy Jla Harjlacak CTaBU Ha pauyyHapCKy
oOpajy mojaTaka ca MaTeMaTHYKOr acrekra. Pax ca mojmamuma mnojapa3yMujeBa KOMOMHOBam€ MaTeMaTHUKHUX BjeIITUHA M3padyHaBama ca
MH(OPMATUYKUM BjellITHHAMA KOj€ ce OJJHOCE Ha yNoTpeOy M pal y oAroBapajyhum pauyyHapcKUM Mporpamuma, Kao IITO Cy MpOrpaMu 3a TabenapHy
oOpany nonaraka (Ha mpumjep Excel), anu u 1pyru nporpamMu WiIu MporpaMcKu MOJYJIM 32 CTATUCTUYKY 00pany mojataka. HactaBHuk Tpeba ma, Ha
OCHOBY COIICTBEHHX M YYEHHUYKUX NpedepeHIrja, Kao U TeXHUYKUX MOryNHOCTH, CaMOCTaJIHO HPOILUjE€HH KOje TEXHOJIOTHje U y K0joj Mjepu he
KOPHCTHUTH 3a pealu3alijy oBor Moaynia. Pan y y mporpamy 3a oOpafy moaaraka moApa3yMHjeBa MPEI3HO YHOIICHE U CTPYKTYHpame Moaaraka, y
3aBHCHOCTH OJ1 TUMa nojatka. [lopen cTangapJHUX TEXHUKA, KOj€ Ce€ OJIHOCE Ha paJl ca MaTeMaTHYKUM U JpyruM GopmysiaMa, Ko YUeHUKa je BaXKHO
pa3BUjaTH U KOMIIETEHIIM]Y KPUTHUKOT OCBpPTa MpemMa JOOHjeHUM MOoJallMa, Y CMUCITY MIPABUIIHOT TyMadyema MojiaTaka (Ha KOju HauMH ce U3padyHaTe
BEJIMYMHE MOTY CTaBUTH Y KOHTEKCT 3akJbyuuBama M mpensubama). [Ipumjepu TabGemapHe oOpasae moparaka Tpeba ga Oyay CMHCICHM U JAa
oJpaxkaBajy peajHe cuTyaluje (HIp. cuMyjalnMja pajna npojaaBHule, ¢alOpuke, craTHCTHYKa 00paja mojataka Ha u3bopuma). OOpaaa mojparaka
noJpasymujeBa cBe (paze: MPUKYIIbamke, CTPYKTYHpame, YHOIICHE, H3pauyHaBame, Tpaduko NpUKa3HBamkbe, TyMauelhe, CHHTE3a, aHaIn3a H JIPYrH
o0nnLM 3aKJbyuuBama U npejacTaBbambe. HacraBHuk Tpeba f1a 110 4acoBa MOCBETH aHAINW3M MAaTEMATHUKHUX acleKkaTa y pauyHapCKUM IporpaMmuma 3a
TabenapHy 00pay mojaraka, KOju Cy YYSHUIIM KOPUCTUIIN Y TIPETXOAHOM IIIKOoJIoBawy. M3a cBakor aujarpama (Ha mpumjep rpadukoHa Koje YICHHUIH
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Mory naa kpeupajy y Excel-y) croju marematnuka no3zaguHa. Ha mpumjep, CTymuacTH WIM JMHHUJCKU JAWjarpaMH MpPUKa3yjy BPHjEIHOCTH 3aBUCHE
IIPOMjeHJbUBE y OJHOCY Ha HEe3aBUCHY (Hajuemhe AMCKpPETHY) MpoMjeHsbMBY. HacraBHHK Tpeba ma moBexke koHuenT rpadukona y Excel-y (umm
CIIMYHOM TMIporpamMy) ca KOHIenToM rpaduka QyHKuuje (Ha mpumjep moBe3aTd rpaduk nuHeapHe (YHKIMjEe ca JHUHHUJCKUM TPa@UKOHOM Y
padyHapckoM mporpamy). Kpyxuau aujarpamu (IOMmyJiapHO Ha3BaHU ,,IUTE — CHIJL. pie) ce Hajuemhe KOPHCTE 3a MPEACTABIhAmE MPOIEHTYaTHOT
yljena HeKe BpPHUjEAHOCTH y OJIHOCY Ha yKylaH, 30MpHU moaarak. HactaBHMK TpeOa ja TOBeXe KOHIICNTE MPOILEHATa/IPOIECHTHOr padyHa ca
oaroBapajyhum KpyKHUM JIHjarpaMuMa y padyHapckoM nporpamy. Pag y mporpamy 3a oOpany mojaraka He Tpeba Jia pa3BHja caMoO BjeIITHHE YUCHHKA
KOj€ ce OJJHOCE Ha TEXHHKE paja ca mojanuma, Beh na pasBujajy u GopmMupajy KpUTHYKO MUIUBEHE O U3pAdyyHATUM BPHjEIHOCTHMA, Ja Pa3BHjajy
crocobHOCT mpeaBuhama norahaja Ha OCHOBY H00MjeHMX HH(OpMAIMja U pa3BUjalbeé BPHUJEIHOCTH W CTaBOBa O MOJAa3HUM M H3padYyHATUM
BeIMYMHAMa. Y OKBUPY OBE TeME yUSHHIIH Tpeba J1a OApeie apuTMETHUKY CPEIUHY, MOAYC, MEAjaHy, MUHUMAaJIHY ¥ MAaKCUMAJIHY BPHjE€THOCT y30pKa
Ha OCHOBY I0JIaTaKa KOjU Cy NMPUKA3aHU HA PA3IUYUTE HAYMHE: TEKCTYyallHO (CTPYKTYMpPaHO M HECTPYKTYHpaHO), TabenmapHo, rpaduuku. HactaBHHK
YUEHHUIIMMA MOXKE 33/IaTH IMPOjEeKTHH 3aJaTakK, Koju OW Moapa3yMHujeBao NMPUKYILUbAakE W 00paay IMojaTaka M3 PasiIHuUTHX H3BOPA, MPEICTABIbAHE
noJiaTaka y paziuuuTuM (opmMama, HHTEPIpETaNujy, Ipe3eHTalnjy U JUCKYCH]y HJOOMjeHUX IoJaTaka U pe3yiraTa UCTpaxuBama. HacTaBHUK TeMy
MIPOjeKTa MOJKe J1a M3abepe Tako Jja OHa OAr0OBapa CTPYIH yUCHHKA.

OLJEBLUBABE
OnjemuBame ce BpIUIM Y CKIaly ca 3aKOHOM O Cpe/ilbeM 00pa3oBamy U BacnuTamy U [[paBUITHUKOM O oljjemhHBakby yUeHUKA Y HACTaBU U MOJaramby
UCIHTA Y CPEEHb0j IKOJH.

HMHTEI'PALIUJA

OcHoBu HH(pOpMaTHKE
dusnka

Xemuja

CtpyuyHu npeaMeT
[IpakTyHa HacTaBa

AR A

N3BOPHU
1. Vubenuk omo6peH o1 ctpane MuHHCTapcTBa NMPOCBjeTe U Kynrype Pemybnuke Cpricke
2. Jlpyra cTpy4yHa IuTeparypa u IpUpyIHUIN
3. Untepner
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