HACTABHMU ITPOI'PAM 3A IIPEJMET: MATEMATHUKA
CTPYKA: MAIIMHCTBO U OBPAJIA METAJIA
SAHUMAIBHE: CBA TPOI'OAUIIIBA 3SAHUMABA
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,

VYpenHo npTame JCHUPOM, MECTAPOM H TPOYTIIO

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
IIponopuuoHaJ HOCT

Tpoyrao

CauvHoct

TpuroHomerpuja npaBoyrJior TpoyrJja
. JIuneapHa ¢pyHkumja

©oNo akwn

[HoMHOMM U PAITMOHAJIHH AJIre0apCKu U3pa3u
OCHOBHY U H3Be/IeHU FeOMETPHjCKH IIOjMOBH

10. /IluHeapHa jeqHAYMHA U HEejeHAYHHA C je[ITHOM HEMO3HATOM
11. CucreMu JTUHEAPHUX jeTHAYHUHA €A BUje HEMO3HATe
12. Ilpuka3uBame nogataka: TadeJJapHo M rpagpuuKo NPpUKA3UBambe AUCKPETHUX MOAATAKA

OxBupHHU Opoj yacoBa 3a peanu3aiyjy remMa Huje Aegunucad. HactaBHuk he mpuianMKkoM IIaHupama U porpamMuparma HaCTaBHUX cajipkaja, y3umajyhu

y 003up (pakTope MOMyT HUBOA NIOCTUIHYha y4eHUKa, HUBOA CIOKEHOCTH HACTAaBHE TEMeE, II0Tpeda CTpyKe U 3aHUMama, U CJ, OApeauTH O0poj JacoBa
notpebaH 3a BUXOBY peanusanujy y okBupy teme. Teme unHe o0aBe3Hu n1uo HactaBHor mporpama, anu Hemajy o0aBe3yjyhu KapakTep LITO ce THYE

penocnujenia lbUXOBE peain3alyje.
ncxoamn
1. OcHoBHe 0coOMHEe peaTHUX OpojeBa

3Hama

Yyenuk he 0utH cmocodan aa:

- pa3NIMKyje OCHOBHE IOJICKYIIOBE CKYIIa PeaTHUX
6pojesa (N, Z, Q, I);
- yodaBa penaiuje

I={3;

NcZcQcR, IcR, QN

Bjemrrune

Yuenuk he 0uTH cnocodaH ga:

- KOPHUCTH MPUPOJIHE, IIHjeIIe, pallHOHATHE U
peasiHe OpojeBe, pa3TUIMTe 3aMuce THX OpojeBa
Y TIPEBOJIM WX M3 JeTHOT 3aInca y ApYTH;

- U3payyHaBa BPUjEAHOCT PallMOHATHOT U3pa3a y
KOME C€ T10jaBJby]y cabupame, 0y3UMambe,

CraBoBH/BpHjeHOCTH

Y4enux he 0utu cnocodan na:

- IOCTaBJba U aHAIM3UPA JETHOCTABHUJU
po6JeM, UCTNIAHUPA HETOBO pjellaBake
0/1a0UpPOM OaroBapajyhnux MaTeMaTHIKUX
MI0jMOBA U MIOCTYIAKa, PUjeIl ra Te
MPOTYMaYyH U BPEAHY]C pjelIcHhE 1



- 00aBJba pauyHCKE Omnepalyje y CKymy MHOXEHE, I1]jeJbehe, TOMTYjyhu mpruopureT MIOCTYTaK;

PALHOHAIHUX OpOjeBa; pauvyHCKHX OIepaldja u yrnotpeOy 3arpajia u - MPUMHjECHH MAaTEMAaTHYKe IOjMOBE H
IIPY TOME 110 NOTPEOU KOPUCTHU KAJIKYJIATOp WIIM | IOCTYIKE y pa3Iu4UTUM KOHTEKCTUMA;
oarosapajyhe pauyHapcke nporpame; - M3TPajJi HOBO MaTEMAaTHYKO 3HAE

- 320KpYXKyje JeIMaliHe OpOjeBe U MPOIIjeHhYje pjenaBameM MpodieMa U MOICTHPAHEM
IpEIIKe MPH 3a0KPYKHUBAbY; CHUTYaIH]a;

- KOHCTPYKTHBHO, apI'YMEHTOBAHO U
KPEaTUBHO JONPUHOCHU Pajy rpyIe,
ycarjaiaBamy U OCTBAPCHY 3ajeTHUYKUX
[IJbEBA;

- TUTAHHPA BPHjEME 32 YUCHE U OPTaHH3Yje
HPOLIEC YUCHha U YIIPaBIba HUM;

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

2. BekTtopmu

3Hama Bjemrrune CraBoBH/BpHjeHOCTH

Yuenuk he 0utHu cnmoco6an aa: Yuenuk he ot cmocodan ga: Yuenunk he 0utHn cnmoco6an aa:

- neuHuUILIe, ONUILE, 03HAYU U UMEHY]e BEKTOp, - 00nJbeKaBa, MPUKAXKE U youaBa BEKTOPE y - IOCTaBJba U AaHAJIU3UPA J€THOCTAaBHUJU
KOMIIOHEHTE BEKTOpa, MICHTH(HKYje U MPETo3Ha | PaBHU; po0JIeM, UCTIIAHUPA HETOBO pjelllaBambe
CYIIPOTHE BEKTOPE, HyJIa BEKTOP; - IpUMjembyje 0COOMHE BEKTOpa MU pjelIaBamby o1abupom oarosapajyhux MareMaTHUKUX

- 00jacHM, MMOKa)XE U U3BOJM OMepalfje cabupama U | mpodaemMa U3 IPyrux 00IacTh HayKe U PEeaTHOT MM0jMOBA W TIOCTYIIaKa, PUJEIIIN Ta Te
OJly3MMama BEKTOPa U MHOXKEHE BEKTOpa KHUBOTA. IPOTYMauu U Bpe/iHYj€ pjeliemhe U
CKaJIapoM; MOCTYTIaK;

- OTKpHBA 3aBHCHOCT BEKTOpa HACTAJIHMX - IPUMHjEHH MaTeMaTHYKe [T0jJMOBE U
KOHCTPYKIIMjOM PaBHHUX (pUTypa HaJ MO3HATUM MIOCTYIIKE y PA3IMYUTAM KOHTEKCTUMA;
BEKTOPOM; - U3rPajy HOBO MaTEMAaTUYKO 3HAHE

- aHAJIM3Upa U parrwiamyje BEKTOP Ha KOMIIOHEHTE pjemaBameM podIeMa U MOJEITUPAHEM
JMHEAPHO 3aBUCHUX BEKTOPA; CHUTYallN]a;

- JIOKa3yje HEeKe CTaBOBE Be3aHE 3a paBHE GUType. - KOHCTPYKTHUBHO, apT'YMEHTOBAHO U



KpPEaTuBHO JOIIPHUHOCH Paiy TpyIIe,
ycarjianiaBamy U OCTBAPCHY 32jCTHUUKHX
[IUJbCBA;

- IJJaHWUpa BpHjeME 3a YUCHE U OPTaHHU3Y]e
IPOIIEC yUeHha U YIPaBJba UM,

- pasBHja ujeje, HICTPAKUBAYKH TyX U
HaBUKE J1a CIylIa Ipyre ¥ apryMeHTyje
CBOj CTaB/MHUIIJBEHHE;

3. IIponopuHoOHAJIHOCT

3Hama Bjemrrune CraBoBH/BpHjeHOCTH
Y4enux he 0utu cnocodan na: Yuenuk he 0utn cnocodan ga: Y4enux he 0utu cnocodan na:
- 00jacHH MOjMOBE: pazMjepa, MPOIOPIHja, TPOCTa |- TpaHCHOPMHUIIIE TIPOTIOPIIH]E U3 JTHOT OOJIMKA y |- MOCTaBJha U AHATM3UPA JEAHOCTABHUJU
MPONOPIM]a, TPOTYKEHA TPONOPIIH]a; Jpyre eKBUBaJIEHTHE 00IMKe KopucTehn ocoOuHe | mpobiiem, HCIUIaHUPa HETOBO pjelllaBamke
- pa3liuKyje TUPEKTHO MPOIOPIIHOHAIIHE U OOPHYTO | MPOTOPIIH]E; 0/1a0UpOM 0roBapajyhnux MaTreMaTHuKuX
IPONOPLIMOHAIIHE BEIUYUHE Y Pa3IUUUTUM - JI0Ka3yje OCHOBHE TBP/HE y BE3U ca MI0jMOBA U MOCTYIAaKa, pUjellu ra Te
KOHTEKCTUMA; MIPOIOpLIKjaMa; IIPOTYMayu U BpeJHYj€ pjelieHhe U
- yo4aBa AMPEKTHO U OOPHYTO MPOMOPLHUOHATIHE - CaMOCTaJTHO UCTPaXKyje U 3aKJbyuyje UMIEHUIIE | IOCTYIIAK;
BEJIMYMHE y PA3IMIUTUM KOHTEKCTHMA; 0 TIOCTOjamy MPOMOPIIHOHATHUX BEIMYMHA, KA0 U |- TPUMH]CHA MaTeMaTHIKe TI0jJMOBE U
- IpUMjemyje QYHKIN]Y TUPEKTHE U OOpHYTE BEJIMYMHA KOj€ HUCY IPOIOPIIMOHAIHE; MOCTYIIKE Y Pa3IMYUTUM KOHTEKCTUMA;
IIPOMOPLIMOHAIIHOCTH Ha MPOOJIeMe U3 peaTHOr - IOCTaBJba NMPoOJIEME KOJU Ce pjenIaBajy y3 - W3rpaJii HOBO MaTEMATUYKO 3HAHKE
KHUBOTA; nomoh nponopiyja; pjemaBameM MpodiaemMa U MOJETUPABEM
- pjemaBa npobemMe MmojeNie U MHjelIamka - TabenapHo U rpa UKy IpeIcTaba u CUTYaIlHja;
- pjeaBa npooJyieMe NPOLEHTHOT U MPOCTOT MHTEPIPETHPA TUPEKTHO U OOPHYTO - KOHCTPYKTHUBHO, apI'YMEHTOBAHO U
KaMaTHOT padyHa; MPONIOPIIMOHAITHE BEJTMYNHE; KpPEaTHBHO JOTIPHHOCH Pajy TpyIe,
- IpoLjemyje 1o0ujeHe pe3ynrare; - KOPHUCTH pa3InYUTe TEXHUKE MaHUIYJIHCAha ycaryaniaBamy U OCTBAPEHY 3ajeTHUUKHX
- HHTEepIpeTHpa 100ujeHe pe3yarare u GopMupa MPONIOPIIMOHATHIM BETHYMHAMA 32 PjeIIaBamke [IUJHCBA;
KPUTUYKO MUIJbEHE HA OCHOBY J100M]jEHUX KOHKPETHUX IpobJemMa U3 peaHor KUBOTa U - IUTaHUpA BpPUjEME 32 YUCHE U OpraHu3yje
pesynTara. MpaKce; MpoIleC yuerha U yIPaBiba HHM,
- KOPHMCTH pauyHapcKe IIporpamMe 3a - pa3BHja ujaeje, HCTPAKUBAUKU AyX U

Mpe/ICTaB/bamke, U3pauyHaBamhe U MPUKa3 HaBUKE J]a CIyIla Apyre U apryMeHTyje



MPONOPIMOHATHUX BEJTMYMHA
- KOpHCTH (DyHKIIH]e 32 MPOLEHTHH U IPOCTH

KaMaTHU PadyH y pauyHapCKUM IIPOIpPaMHUMA.

4, IlonuHOMH M palvuoOHAJTHHU a.nreﬁapclcn u3pasn

3Hama

Yyenuk he 0uTH cnmocodan aa:

- 00jacHU MOjMOBE: MOJMHOM, YJIaH MOJTMHOMA,
KOe(UIIMjEHT MOJITMHOMA, CTEIICH TTOJUHOMA,
HajCTapyjy WiaH MOJIMHOMA, KOHCTAaHTHU
MIOJIMHOM, HYJIa TIOJINHOMA, JINHEAPHH MOJIMHOM,
KBaJIpaTHU MOJIMHOM;

- U3BPIIU OCHOBHE OMEepaIje ca MOJIMHOMIMA U
palnMoHaTHUM anredbapckuM U3pazuma

Bjemrrune

Yyenuk he OuTHu cmocodan ga:

- IPUMjebYje 3aKOHUTOCTH Koje oMoryhaBajy

MaHUIUTYaIljy TOJTHMHOMHMA
- BpuH (pakTOpHU3aIUjy MOJTMHOMA;

- BpIIM Omepalyje ca anredapcKkuM u3pauMa

5. OCHOBHM M M3BeJIeHH IeOMeTPHjCKH OjMOBH

3Hama

Yuenuk he Outn cnocodan ga:

- 00jacHU 1MOjMOBE: KOJIMHEApHE TauKe,
KOMITJIaHApHE TayvKe, MOJIyIpasa, IyK,
NOJypaBaH, yraoHa JIMHHja, yTao, MHOTOyraoHa
MOBPII, KOHBEKCHOCT, YITOPEIHHU, KOMIJICMEHTHH,
CYIUIEMEHTHH YTJIOBH,

- nepuHHIIe KPY)KHUILY U KPYT;
- 00jacHU MOjMOBE: IIEHTAP KPY>KHUIIE, TPEYHUK U

Bjemrrune

Yuyenuk he 0uTHu cnocodan ga:

- youaBa, CKUIIUpa U o0usbeKaBa FeOMeTpI/IjCKC

o0jexre;

- pa3NuKyje y3ajaMHe M0JI0Kaje Tayaka U MpaBux y

paBHU;
- mpebpojaBa eneMeHTe crelu(GUIHO 3aJaTHX
CKYIIOBa Ta4yaka M MPaBUX y PaBHHU;

- opehyje Mjepy yria.

CBOj CTaB/MUIIIBEHE;
- KOPHCTH HH(POPMAIIMOHE TEXHOJIOTH]E 32
qyBame, IPE3CHTALN]y 1 00paay MmoJaTaKa.

CTaBoBHM/BpHjeIHOCTH

Y4yennk he OuTH cnocodan na:

- IOCTaBU ¥ aHAJIM3HPA JeJTHOCTABHUJU
po0JIeM, UCTUIAHUPA BETOBO PjeIlaBambe
0J1a0upoM
oJroBapajyhux MareMaTHIKuX IMOjMOBa U
MOCTYIaKa, PUjelld Ta Te TPOTYyMauu U
BpE/IHYj€ pjeLIeHE U MOCTYIAK;

-IPUMHjCHU MaTEMaTUYKe T0jMOBE U
MOCTYIIKE Y Pa3IMYUTUM KOHTEKCTUMA;

CraBoBH/BpHjeHOCTH

Yyenuk he 0utHu cnocodan aa:

- IOCTABU M aHAIM3HpPA JeJHOCTABHU]U
mpo0JeM, UCTUTAHUPA ETOBO PjelIaBabhe
o1abupom oaroapajyhux mareMaTHYKuX
MI0jMOBA U MIOCTYIIaKa, pUjeIIN ra Te
IIPOTYMauu U BPEIHYj€ pjelIeHhe U
MOCTYIIAK;

MPUMHUjEHH MaTeMaTH4Ke [M0jMOBE U



MOJYIIPEYHHUK KPYKHUIIE, KOHIICHTPUYHE
KPY)KHUIIE, TAHT€HTA, Cje4nIia, TETUBA LEHTPAIHH
yrao, nepudepujcKu yrao;

- Kiacu(uKyje yrioBe 1Mo pa3auduTHM
KpUTEPHjyMUMa;

- aHAJTM3UPA 3HAYCHHE aKCHOMa,

- IpUMjeIbyje aKCUOME M U3BEJICHE OCOOMHE

reOMETPH]CKUX 00jeKaTa U IbHXOBHX OJHOCA Y
JO0Ka3uBamby TEOpeMa.

6. Tpoyrao

3Hama

Y4enux he 0utu cnocodan na:

- 00jacHU 1ojaM TpOyIJia, yHYTpallbha U
CIOJbAIIha 00J1aCT, YHYTPAIIbH U CIOJbAlllbU
yIJI0BU TPOYTJIa;

- HaBeJIe U TIPUMjEHH OJTHOCE YHYTPAIITHHIX U
CIOJhAIIUX YIJIOBA;

- kacu(uKyje TPOYIJIOBE MpeMa Pa3IuIuTUM
KpUTEpHjyMUMa;

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

- KOHCTPYHIIIE CUMETPAITY Ty>KH, CAMETpaIly yria u
BUCHUHY TPOYTJa;

- HaBOJIM ¥l KOHCTPYHIIIEC 3HAYajHE TAUKe TPOYTJIa;

- IoKa3yje HeKe TeopeMe IUIAaHUMETPH]j€ PHUMjEHOM
0co0OMHa TPOYTJIOBA.

Bjemrrune

Yuenuk he 0utu cnocodan ga:

- IpUMjemYje OJJTHOCE CTPaHMIIA U YIIIOBA TPOYTJIa;

- KOPHCTH OCOOMHY TEKMIIITA;

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

IIOCTYIIKE y Pa3JIMYUTUM KOHTEKCTHMA;

- U3rpaayd HOBO MaTCMAaTH4KO 3HAKLC

pjenaBameM MpodieMa U MOICTHPAHEM
CUTYaIlHja;

- KOHCTPYKTHBHO, apIr'yMCHTOBAaHO U

KpeaTHUBHO JONPUHOCH pajy rpyre,
ycaryaiiaBamy U OCTBAPEHY 3ajeTHUUKHUX
[IUJbEBA;

CraBoBHM/BpHjeHOCTH

Yyenuk he 0utH cmocodan aa:

MOCTaBHU U aHAJIN3HpPaA
JETHOCTaBHUJH MPOOJIeM, UCTITIaHUPA
HErOBO pjellaBambe 0JadupoM
oaroapajyhux maTeMaTHUKHUX
[I0jMOBA U MOCTYIAKa, pUjellu ra Te
POTYMauu
BpEIHYj€ pjelIee U MOCTYIAK;
MIPUMHjEHH MaTeMaTHUKe IT0JMOBE U
MOCTYIIKE Y Pa3InUUTUM
KOHTEKCTHMA;
M3rpajl HOBO MaTEMAaTUYKO 3HAHE
pjelniaBameM mpoodiiemMa u
MOJICJIUPABEM CUTYALIN]a;
KOHCTPYKTHBHO, apTYMEHTOBAHO U
KpPEaTuBHO JONIPUHOCH Paiy IpyIie,
- ycarJlallaBamwy U OCTBApEHY
3ajeTHUYKUX [IUIHEBA;



7. Can4HoCT

3Hama Bjemrrune
Yuenuk he 0utn cnmoco6an ga: Yuenuk he ot cnmocodan ga:
- 00jacHU ¥ e(UHHMIIE IT0jMOBE pa3Mjepa Iy)KH U |-TiIoMohy reomMeTpHjcKor npudopa Iujenu ayX Ha
MPONOPLIMOHAITHE TyXKH; JeIHaKe J1jeoBe;
- nepunumie TanecoBy TeopeMy H KOPUCTH je y -KOPHCTH padyHapCKe reOMETpHjCKe porpaMe 3a
MO/IEJIOBamY Mpo0iIeMa U3 PeaHOT )KUBOTA; aHAJIM3UPabE TE€OMETPUJCKUX MpodiieMa KOju Cy
- o0jacHu ¥ Je(hUHULIE T0JMOBE CIUYHOCT U MOBe3aHu ca cauyHolthy ¢urypa y paBHu;
KOC(QUIM]EHT CIMYHOCTH; -TIpUM]jeYje CIMYHOCT 3a pjelaBame mpobdiema
- ICKa3yje CTaBOBE O CIMYHOCTH TPOYTJIOBA, 13 TEOMETPH]je U PEATHOT )KUBOTA;

-1oMohy reoMeTpHjCKOTr pubopa KOHCTPYyHIIIe
CIINYHE TPOYTJIOBE 32 337aTH KOEe(PUIIN]EHT;

8. TpuronomMerpuja npaBoyrJjor Tpoyrjia

3Hama Bjemrrune
Yuyenuk he Outu cnocodan aa: Yuyenuk he OuTu cnocodan ga:
- neuHuIe, HAOpPOju, 03HAYM W UMEHYje OCHOBHE - M3pavyyHaBa BPU]EITHOCTH TPUTOHOMETPH]CKUX
TPUTOHOMETPHjCKe QYHKITH]E,; dykyja 3a Bpujennoctu yriaosa oxa 0°, 30°, 45°,
- HaBeJIe OCHOBHE TPUTOHOMETPHU]CKE UIACHTUTETE 60° 1 90°;

TUTAHUPA BpHUjEME 32 YUCHhE U Ja
OpraHu3yje mpoIiec yuema u
yIpaBJba BUM;

KOPUCTH HH(pOpMAIIHOHE
TEXHOJIOTH]j€e 32 YyBame,
MIPE3CHTAIIN]y U OCHOBHY 00pay
MoJaTaKa.

CraBoBH/BpHjeHOCTH

Yuennk he 0utH cnmoco6an aa:

MOCTaBU M aHAIU3UPA
JE€IHOCTaBHU]JU MpoOIeM, UCIITIaHUpa
HEr0BO pjelIaBame 0JadupomM

oJrorapajyhux mareMaTHUKHX
[I0jMOBA U MIOCTYIIaKa, pUjeIIn ra Te
IpOTYyMauu U

BpE/IHYj€ pjelIeHhEe U MOCTYNaK;
IPUMHUjE€HH MaTeMaTH4Ke [T0jMOBE U
MOCTYIIKE y Pa3InIUTUM
KOHTEKCTHMa;

CraBoBH/BpHjeHOCTH

Yyenuk he 0utHu cnocodan aa:

M3rpaJ HOBO MaTEMAaTHYKO 3HAE
pjemaBameM mpodiema u
MOJICIIUPAEM CUTYAIIH]a;



(Be3aHe 3a MPaBOYIJIM TPOYTao);

- OIHCY]je, MPUKa3yje U pa3iuKyje
TPUTOHOMETPHjCKE (DYHKIIH]e KOMIUIEMEHTHUX
yTJIOBA MPABOYIJIOT TPOYTIIA;

- aHAJIM3WPA, pacwiamyje u ynopehyje
TPUTOHOMETPH]jCKE HJICHTUTETE;

- TIOBe3Yje, pa3BHja U OCMUIILJbAaBA IIPUMjCHY
TPUTOHOMETPHjCKUX UICHTUTETA Ha TIPOOIIeME U3
paKce;

- IpoIjerYje, apTyMEHTY]e U BpeHYyje IPUM]eHY
TPUTOHOMETPHjCKUX (QYHKIIMja HA TIpUMjepruMa u3
pakce.

9. JluHeapHa ¢pyHKUIMja

3Hama

Yuenuk he 0utn cnocodan na:

- Ipeno3Haje 1 uAeHTU(UKYje mojMoBe: QyHKIH]ja,
nuHeapHa GQyHKIIHja, TOMEH QYHKIIH]jE, KOJIOMEH
¢byHkuyje, Hyna pyHkuuje, rpadpuk GyHKIuje;

- IETaJbHO aHAIM3HUPA TOK U MPEU3HO CKUIUPA
rpaduk JuHeapHe QyHKIHje

- IpUMjemyje JUHeapHy QyHKIHN]Y Y pjeliaBamby
pa3NUYUTUX MpobdiiemMa

- IpUMEmbYje TPUTOHOMETPH]Y IPABOYTIIOT
TPOYTJa y peaIHUM CHTyanujama, ca u 06e3
yrnoTpebde Kaikyaaropa

- M3padyHaBa, I0Ka3zyje U ynorpedpaBa
BPHjETHOCTH TPUTOHOMETPH]CKHX (PYHKIHja Y3
yIoTpedy KaJIKyJIaTopa Uik pavyHapCKUX
nporpama;

- IOKa3yje eleMEeHTapHe TPUTOHOMETPH]CKE
UJICHTHUTETE.

Bjemrune

Yuenuk he outn cmocodan ga:

- IPEJICTaBJba TAUKE Ca L[JeJIOOPOJHUM U PEATHUM
KOOp/MHATaMa y ABOJMMEH3HOHATHOM
KOOPAMHATHOM CHUCTEMY;

- OYHWTaBa KOOpJAWHATE Tavyaka ca rpaduka
hyskmje;

- KOpUCTH oAarosapajyhe pauyHapcke nmporpamMe 3a
CKULlMpame rpaduka GyHKIHja;

- OYMTaBa OCOOMHE NTUHEpaHe (QYHKIH]e
npuKazaHe rpadguxom.

- KOHCTPYKTHBHO, apI'yMEHTOBAHO U
KpeaTUBHO JOIIPUHOCHU Pajy IpYyIE;

CraBoBH/BpHjeHOCTH

Yuyenuk he OuTH cnocodan ga:

- IOCTaBH U aHAIM3UPA JETHOCTABHU]JU
mpo0JeM, UCTUTAHUPA ETOBO PjelIaBabe
oJ1abupom
oaroapajyhux mMaTeMaTHYKHUX TIOjMOBA U
MOCTyMaKa, pyjel ra Te MpoTymMauu u
BpE/IHYj€ pjeLIeHhEe U MOCTYIAK;

- IPUMUjEHU MaTeMaTHYKe MTOJMOBE U
MOCTYIIKE Y Pa3IMYUTAM KOHTEKCTUMA;

- U3TPaJM HOBO MaTEMATHUKO 3HAKE
pjelniaBameM MpodeMa U MOACIUPAHEM
CHUTYallN]a;

- KOHCTPYKTHUBHO, apTYMEHTOBAHO U
KpeaTHUBHO JOTMPUHOCH Pajy rpyIie,
ycarjailaBamy U OCTBapewhYy 3aj€JHUUKHIX
[[UJHEBA;



10. JIuHeapHa jeTHAYHHA M HejeTHAYMHA C jeTHOM HEeMO3HATOM

3Hama

Yuenuk he 0utn cnmoco6an ga:

- IPETI03HAaje U UACHTH(HKY]je TT0jMOBE: JTHHEApHa
jeIHaurHa, pjelemhe TUHeapHe jeJHAYNHE;

- pjenraBa TUHEapHE jeHaYnHe 0e3 mapamerapa;

- pjeliaBa JMHeapHe jeIHaYuHE ca JeTHIUM
apamMeTpoM;

- CacTaBJba JIMHEApHE jelHaYnHE U IPUM]jerY]je UX
IIpU pjeliaBamy IpodiieMa 13 IpakKce;

- uACHTU(UKY]j€ JTMHEapHy HejeHAuHHY;

- aHAJIM3HpA pjelieha JNHeapHe HejeTHaunHe,

- cacTaBJba JIMHEApHE HejeTHAUNHE U TIPUM]eHY]je
UX MIpY pjelIaBamby MpodieMa u3 mpaxce.

Bjemrrune

Yuyenuk he outn cmocodan ga:

- MPHUM]jEHY]j€ PA3INUUTE TEXHHUKE 32 PjelIaBarmbe
JMHEPaHHX jeJHAYNHA;

- KOPHCTH pavuyHapCKe IMPOorpame 3a pjeriaBarmbe
JMHEapHe jeIHaunHE;

- pjemiaBa u mpUMjemYyje JIMHEAPHY jeAHAYNHY Ha
pjemaBame MPOOJEMCKHX 3aaTaKa;

- pjeliaBa JUHEapHEe HejeaHaynHa 0e3
napamerapa;

- TpUKa3yje CKYI pjeliekha JIMHEapHe
HejelHaunHe Ha OpOjeBHO] MPaBoj;

- u3abepe u KoOMOMHYje ehrKacHe METo/Ie
pjelaBama CUCTEMA JINHEApHUX jeHaYMHa 0e3
napamerpa;

- KOPHUCTH pauyHapcKe Mporpame 3a pjeraBame

cucTeMa JMHEeapHHX jeIHaunHa.

11. CuctemMu JTUHeapHUX je[IHAYHHA €A ABUje HeNO3HaTe

3Hama

Yd4enuk he 0utu crocodan na:
- IPENO3Haje ¥ UICHTU(DHUKY]E CHCTEM JIMHEApHUX

Bjemrrune

Y4yenuk he OuTn cnocodan na:
- n3abepe u KOMOUHYje ehUKacHEe METO e

- IUTaHUpA BpUjEeME 32 YUeHe U Ja
OpraHusyje npolec y4ema U yrpasiba
BUM;

CraBoBH/BpHjeHOCTH

Yuenunk he 0t cnmoco6an ga:

MIPE3CHTYje U HHTEPIIPETUPA PjeLICHA Y
KOHTEKCTY JaTor Mpoodiema;
MPECTaBba MOJATKE Y MOTOIHUM
dbopmama npema tuny (Tabemaom,
rpaMKOHOM, JJMHU]JCKUM, CTYITYaCTUM H
KPYXXHHMM JMjarpamuma), ca u 0e3
ynotpebe onronapajyhux pauyHapcKux
nporpama;

- KOPHUCTH padyHApCKe Mporpame 3a
M3padyHaBamke CTATHCTUYKUX BEINIHHA

CraBoBH/BpHjeIHOCTH

Yyenuk he OuTH cnocodan aa:
- IPE3CHTYj€ U MHTEPIIPETUPA PjeLICHA Y



jeIHaYnHa;

- pjelaBa U aHaJIM3HUpa pjelIckha CHCTEMA
JMHEApHUX jeJTHaYMHA ca JIBUje Hero3Hare 6e3
napameTapa,

- cacTaBJba CUCTEME JIMHEAPHUX jeTHAYHHA C JIBH]C
HETIO3HATE U TIPUM]CHYje UX 3a pjelllaBambe
peasHux mpobiema;

- pjelaBa CUCTeME JIMHEAPHUX jeJTHAYMHA Ca TPH

HCIIO3HATC

pjemaBama CUCTEMa JIMHEAPHUX jeJHaYMHA 03 | KOHTEKCTY JaTor MpodiiemMa;

napamerpa; - IPEICTaBJba MOJATKE Y MTOTOTHUM
KOPHUCTH padyHApCKe MporpaMe 3a pjeliaBame dbopmama ipema tuny (Tadbemnom,
CUCTEeMa JIMHEAPHUX jeTHAYHHA rpaQuKOHOM, JIMHUJCKHM, CTYITYAaCTHM 1

KPYXXHHUM JHjarpamuma), ca u 6e3
ynotpebe oarorapajyhux padyHapcKux
nporpama;

- KOPHUCTH pavyyHapCKe Mporpame 3a
U3pauyHaBamke CTATUCTUYKUX BEINYHHA

12. llpuka3uBame MoJaTaKa: TadeJapHo U rpaduyIKo NPUKA3HBaKb€ TUCKPETHUX MOAATAKA

3Hama

Yyenuk he OuTH cnocodaH aa:

- JeuHHUIIe T0JMOBE M0/1aTaK, Y30pakK,
(dbpekBeHIM]a, TOMyJalyja;

- uIeHTU(UKY]je MoIaTKe Koja c€ MOTY 00paauTu
CTaTUCTHYKHAM METO/IaMa;

- IPUKYIJba, ONUCY]€, CTPYKTYHPA, KIIaCUPHKY]je U
MOBE3Yje MOJaTKe;

- aHAJIM3KPA, UHTEPIPETHPA U AUCKYTYje MOAATKe
npuKasaHe TaberapHo U rpaduuky;

- pauyHa eJIleMEHTapHEe CTATUCTUYKE BEIMUHUHE!

apUTMETHYKa, TEOMETPH)CKa U XapMOHH]CKa

CpeArHa, MUHUMAJIHA ¥ MaKCUMaJlHa BPUjEIHOCT

y30pKa U JIpyre

Bjemrrune CraBoBH/BpHjeJHOCTH
Yuenuk he ot cmocodan ga: Yuennk he 0utHu cnmoco6an aa:
- IPE/ICTaBJba MOJIATKE Y MOTOJHUM GopmMama - IPE3EHTYje U UHTEPIIPETHUpa pjeniemha y

npemMa Tuny (TadenoM, rpa@uKoHOM, JIMHUJCKUM, | KOHTEKCTY JaTor MpodiiemMa;
CTYITYaCTUM U KPY>KHUM JAHjarpamMuma), ca u 06e3 |- mpecTaBiba MOJaTKe y MOTOAHUM

ynoTpebe oaroapajyhux pauyHapckux dbopmama npema tuiry (Tabenom,

nporpama; rpadMKOHOM, JIMHU]jCKUM, CTYITYaCTUM H

- KOPUCTH padyHapcKe mporpame 3a KpY’KHUM JAujarpamuma), ca u 6e3

U3pauyHaBaRE CTATHCTUYKKMX BEIUUMHA. ynorpebe oarosapajyhux padyHapckux
nporpama;

- KOPUCTH padyHapcKe porpame 3a
U3pavyHaBamke CTATUCTUYKUX BEJIUYHHA.

10



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 Yacy KOPHUCTH padyHapcKe MporpaMe 3a pajJ ca BEKTOpHMa (HIIp. Mporpame 3a TUHAMUYKY T€OMETpPHjy) M Jla yYCHHMKE YIYTH Y pajJ ca TUM
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nporpamumMa. KopucTutu npakTudyHe mpuMjepe Kojuma ce uiycTpyje ynorpeda Bektopa. To MOTy OUTH IIpUMjepu y KOjUMa ce Cujla pasjiake Ha CBOje
KOMITOHEHTE. Y TpUMjeprMa KOPUCTHTH U TPUTOHOMETPH]Y MPABOYTJIOT TPOYTJIA.

IIponopuuonasHoCcT

KapakTepuctuka oBe TeMe je IUTO y HOj J10Ja3U 10 M3pakaja MOBE3MBalke M IPHUMjeHa Pa3HUX MaTeMaTH4KUX 3Hawma. Ha 0a3u mpommpuBama U
poayOJbMBakba paHUje CTCUCHUX 3HaWba, OCHOBHY MaXKikhy OBJje TpeOa MOCBETUTH MPUMjeHH (PYHKIM]ja TUPEKTHE U OOpHYTE MPOMOPIMOHATHOCTH U
MPONOPIIMja Y pjelIaBamky pa3HUX MPAKTUYHUX 3a/aTaKa, MoBe3yjyhu To U ca TabJIUYHUM U TpadUuKUM MpHUKa3HBameM ojpeleHnx crama, mporeca u
nojaBa. JlupektHa u oOpHyTa mpomnopuuja oMoryhaBa HAaCTaBHHMKY J1a Ha BPJIO KpeaTHBAaH HAYMH IMMOBEXY MAaTEMAaTHKy Ca pEalHUM CUTyalfjama.
[ToreHnmupaTn peanqHe cuUTyallyje, pealHe npodjaeMe U MOBE3UBAKE Ca JPYTrUM MpeaMeTuMa. Moxe ce yCrocTaBUTH MelhynpeaMeTHa Kopemnammja ca
pasnmuuntuM npeameruma. Ha mpumjep, y ¢usumnm npehern myt je TMPEKTHO MPOIOPIHOHANIAH Op3UHH KpeTama U BPEMEHY, Y XeMHjU UMaMO Be3y
Mace, KOJIMIMHE U OPOjHOCTH jeTUHKH, Y Teorpaduju IMaMo pa3InduTe IPYIITBEHO-reorpadcke mporece u rmojaBe Koju Cy y IUPEKTHO] WK OOPHYTO]
nponopuuoHanHocTH. Y texuuuu 1 UT umamo takohep mojaBe koje cy 0OpHYTO MPONOPLMOHAIHE — HIIP. jaudHa CUTHANA pyTepa M yAaJbeHOCT O
UCTOT ¥ CIIMYHO. YBECTH NPOIOPLHjYy MPOLUEHTHOI pauyHa. Ha HM3y mpuMjepa U3 peaqHor »HBOTa CUMYJIHUpATU peajiHe CUTYyallHje, ca Kojuma ce
rpahanu cycpehy y peaqHoM XKUBOTY: OJUTyKa O MOAM3amy KPEAWTa, MPOIjeHa COocOOHOCTH Bpahama KpenuTa, IpaBjbemke MiaHa Bpahama Kpeaura,
y3UMame y 003Up pazIMuuTHX MapameTapa KOju Cy cacTaBHHU JHMO OBe MpoOieMaTHKe. 3a pjelaBame 3a/JaTaka Be3aHUX 3a MPOLEHTHH M KaMaTHU
padyH, KOPUCTUTH W pavyyHapCKu Iporpam 3a Ta0enapHO u3pauyHaBamwe. JloOujeHe pesynraTe mnpeacTaBbaTu TadbenapHo, rpaduuku. Cyrepucatu
YUEHHULIMMA J1a CaMU UHTEpIIpeTHpajy A00HjeHe pe3ynaTaTe u GopMupajy KpUTUUKU CTaB Ipema Jo0ujeHuM pesyiaratuma. OMoryhutu ydeHunuma ja
CaMOCTAJIHMM PaJIOM, HJIM PajJioM y IpyliamMa pa3BHjajy CBOj€ OpraHu3alloHe, KOMYHHKAIIMOHE, IPE3EHTAI[OHE U KpeaTUBHE BjEIITHHE.

ITosimHOMM M pAalMOHAIHM aJTe0apCKu H3Pa3H

[lus oBe Teme je Ja Y4YeHHUIM, KopucTehu CBOjcTBa omepaludja ca pealHuM OpojeBuMa, OBIajajy HjaejamMa M MOCTYINIMMa BpIIEHha MICHTUYHHX
TpaHcopmalifja ca MoJIMHOMUMA U airebapckum pazinomuuMa. [Ipu Tome texumire Tpeda ga Oyae Ha pa3sHOBPCHOCTH HJI€ja, CBPCU M CYIITUHU THUX
TpaHchopMmalmja, a He Ha paay ca KOMIUIMKOBaHUM H3paszuMa. [TocebHOo 00paTiTH naxkmy Ha (pakTOpHU3alK]jy MOJTUHOMA.

OCHOBHH U H3Be/ICHU IeOMETPHjCKH NIOjMOBH

OBo je yBOJHA TeMa y T€OMETPHUjy MpocTopa. Y OKBUPY He Tpeba yka3zaTh Ha OCHOBHE OJTHOCE Tadyaka M MpaBUX y paBHH. Ha oBoMm mjecty Tpeba
MOYETH C TIOCTYITHUM (popMHUpameM I0jMa TEOMETPU]CKOT MpOCcTopa (pa3Ha CBOJCTBA JI0Ka3yjy ce mojazehu ox Hekux ocHOBHHX). [IoHOBUTH BpCTE
yIJoBa U HEKE TeopeMe W3 OCHOBHE IKoje. OJf yueHHKa OYEKHMBATH J1a CAMOCTAJIHO M MPELU3HO CKHUIMPaJy TreomeTpujcke obOjekte y paBHH. Kao
OMOhHO CpeaCcTBO, KOPUCTUTH pauyHapCKe reOMETPHUjCKe Iporpame.
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Tpoyrao

OO6jacHUTH OCHOBHE OCOOWHE TPOYIJIa W MOAjelly TpoyrioBa. [loceOHO MOjacCHUTH 0COOMHE UM TeopeMe KOje Ce OJIHOCE 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 YHNOTpeOy reomMerpujckor npudopa. Koa KOHCTpYKTHBHHX 3a7aTaka oJ YU€HUKA 3aXTHjE€BaTH MPELU3HOCT
y npramy. KoHCTpyKIje BpmuTH MoMohy reomerpujckor npudopa. MoTHBHCATH YYCHHKE Ja YHOTpeOOM padyHapCKUX Iporpama (Ha Tpumjep
mporpamMa 3a JWHAMHYKY T'€OMETPH]Yy) CTHUYY MpElU3HHU]y MPEJCTaBy O TOJOXajy U MehycoOHMM ojHOCHMMa TE€OMETPUjCKHUX O0jeKTa y paBHH.
[MpommpuBaTi 3HaWke YYCHHWKa M TIOBE3MBATH Ca MPETXOJHUM TPAJMBOM M3 OCHOBHE W cpenme mkoie. Ha mpumjep, yueHunu tpeba aa 3Hajy na
KOHCTPYHIILY IICHTap OIMCAaHE KPYXXHHIIE M OMHCaHy KPYXHHILY 32 pa3HEe TUIIOBE TpOyrjia (OMITPOYIJIH, MPaBOYIIIM, TYHNOYIJIH, jeIHAKOKPAKH,
jemHakocTpaHuvHH). HakoH Tora, aHaNM3WpaTH MOJIOKA] IICHTpA y OJHOCY Ha TUN Tpoyria. [loBesarm moOwjeHa ca3Hama ca nepudepujckuM u
HEHTPAIIHUM YIJIOM, Pa3MOTPUTH OCOOHMHE TMPABOYIJIOr TPOYIJa, Ma OO0jaCHUTH 3alITO C€ IIEHTap ONUCAHE KPYKHHUIE Hajla3d Ha TOJOBUHH
XHIIOTeHY3€. YUYeHHUIU Tpeba J1a mpUxBare Ja CBaKH TPOYTao y €yKJIMJCKO] T€OMETPUjU MMa OMHUCaHy KpyXHHUIly. CIMYHO pa3MaTpaTH U 3a Jpyre
KapakTepUCTUYHE Tauke Tpoyria. [IpommpuTy 1 yTBpAUTH yYCHHYKE CTABOBE O MaTEMAaTHIIM M Ba)KHOCTH MaTEeMaTHKE Kao Hayke, Mo3uBajyhu ce Ha
pesieBaHTHE UCTOPHUjCKE TIOJaTKe, IOYEB KOJ reoMeTpHje ctape I’ puke u mo3HaTHX cTaporpykux mMaremarndapa (Hip. [Turaropa n Eykmmn).

Can4HocTt

VYyeHunu cy M3ydaBajid IOJMOBE BE3aHE 3a pa3Mjepy M MPOIOPIH]y, T€ KpO3 MOHABBAKE OBUX CajJipikKaja MOXKEMO I0jaM CIUYHOCTH TPUOIUKUTH
yueHuuuMa. OJ ydeHMKa TPaKUTH Jla UCIPaBHO U MPEIU3HO HCKa3yjy AeduHUIMje U cTaBoBe. [IpomMpUTH W YTBPAUTH YYEHHMUKE CTABOBE O
MaTeMaTHIIM U BaKHOCTH MaTeMaTHKEe Kao HayKe, N03MBajyhu ce Ha pelieBaHTHE UCTOPHjCKE NOJATKE Be3aHE 3a NMpuMjeHy TaiecoBe Teopeme U
cmmyHocTd. CIMYHOCT je 3HayajHa Yy JoKa3uBamwy mojeauuux Teopema (Ilutaropune u ci.). Moxe ce oOpaauTH W OJHOC TOBPIIMHA CIUYHUX
MHOTOYTJIOBa (y BUIY 3a7araka). Tpeba mocBeTuTu oApeheHy naxmy U npuMjeHu [luraropuHe TeopemMe y pauyHCKUM U KOHCTPYKTUBHHM 3aJaliMa.
Kon KOHCTpYKTHMBHUX 3aJaTaka OJf y4e€HUKa 3aXTHjeBaTH MPEIHU3HOCT y IpTamy. KOHCTpyKIMje BpIIUTH MOMONY TE€OMETPHjCKOT Mpuodopa.
MotuBHcaTi y4eHHKE Jia YIIOTPeOOM pauyHApCKHUX MporpaMa (Ha mpuMjep mporpama 3a AWHAMHYKY T€OMETPH]Y) aHAIH3UpPajy OCOOMHE U OIHOCE
reoMeTpUjCKUX (hUrypa Koje cy pe3ynraru Tpanchopmalnja CIMYHOCTH.

Tpuronomerpuja npapoyrJor Tpoyrja

OBy TeMy peaJM30BaTH ca MMOCEOHNM 3aXTjeBOM IOTIIYHOT pa3yMHjeBama Be3a n3Mel)y cTpaHuna M yrioBa MpaBoOyIJIOr TPOYTJIa, BUXOBE MOCIHEIUIIE
u npumMjene. [Ipu pjemaBamy npaBoOyrior Tpoyria Tpeba ce OrpaHMYUTH Ha jeHOCTAaBHUjE, aly pa3HOBpCHH]je 3aaaTke. [loceOHy maxmby 1M0CBETUTH
IPUMjEHH TPUTOHOMETPUJCKUX (YHKIMja Ha pjellaBamke NpoOJeMCKHX 3anaTaka. KOpUCTHTH MpHMjepe U3 pealHOr HKHBOTAa KOJjU MOTY
3aWHTEPECOBATH M JOJATHO MOTHBHCATH YUCHUKE 32 OBY BaXXKHY MaTeMaTHuKy obnact. Ha mpumjep: moa KojuM yriioM je HareT 4yBeHH Topaw y 13w,
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yrao moJi KOjuM Iajiajy CyHYeBH 3paly, IpUMjE€He Y Ie0JI0r1jH, YIJIOBH €rMIIaTCKUX MMPaMUa, BUCHHE pa3HUX oOjekara M CII.
JIlnneapHa pyHkumja

Y okBUpY OBe TeMe Tpeba W3BPIIUTH MPOAYOJbUBAFE M W3BJECHO NMPOIIMPUBAKE 3HAWka YYCHHKA O (PyHKHjaMa yOININTe M, MOCEOHO, JIMHEAPHO]
¢bynkuuju. [ToHOBUTH OCHOBHE 0COOMHE KOOPAWHATHOT CHCTEMAa y paBHU W MPHKa3 Tayaka y mbeMy. HaydnTu Kako ce HCIUTYjy M 3aIllucyjy 0coOnHE
nuHeapHe pynkuje. JlnneapHe QyHKIMje UMajy BEITUKY MPUMjEHY Y Pa3IMIUTUM 00JIacTIMa Hayke u mpakce. [lopea OCHOBHUX METOJ1a, HACTAaBHUKY
ce Cyrepuile Jia y mpolecy MpUIpeMe 3a 4ac MPUIPEMH W pa3paju, a Ha caMOM 4Yacy YYCHUIIMMa MPE3eHTYje KOHKPETHE CUTYyallhje y KojuMa ce
KOPHCTE j€ITHOCTaBHU U CIIOKEHHjH TIPUMjepH yIoTpede InHeapHe (QyHKIHje Y pjeliaBamy MPakKTHIHUX rnpodiiema. Ha KOHKpeTHHM mpuMjepuma us3
¢dusnke, xeMuje WM eKOHOMHje (KpEHYTH Ha IpUMjep ca KpeTameM THjella P KOHCTAaHTHO] Op3WHM), youaBaTu ocobuHe nmHeapHe QyHKiuje. Ha
npuMjepy u3 ¢usnke, ynopehusatu rpaduke Kojuma ce MpHKasyje KpeTame THjela Ipu pa3iTuuuTuM Op3uHama. [lutaté ydeHuke, Kako Ha OCHOBY
rpaduka MOXEMO J1a 3aKJbYIHMO Koje THjeno ce kpehe Behom Op3uHoM? YueHUIM Tpeda 1a KOPUCTe padyHapCKe MporpaMe Kao MOAPIIKY Y CTHIIAEK Y
BjElITHHA paja ca JuHeapHoM (QyHKiujoM. [loacTuiiaTy yuyeHHWKe 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 MPOAYOJFUBAKkE M M3BJECHO MPOIIMPUBAGE 3HAA YUCHUKA O JIMHEAPHO] JeTHAYMHU C J€THOM HEIO3HATOM H
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 3amanuma ca nmapameTpoMm, HOHOBO KOPUCTUTH MpUMjepe
U3 JApYrux o0JacTH U peanHor uBoTa. [loBe3uBaTH BjelITUHE aHAIM3MpPama pjelieha ca MHTEPIpEeTalnjoM A00HjeHuX pjeuiema. OueKuBaTH 0]
y4eHMKa J1a popMHpajy KPUTUUKH CTaB O J0OMjeHuM pjemiewuma. [Ipunukom oOpase HejeJHauYMHA ca jeTHOM HEMO3HATOM OTPAHWYMTH CE€ CaMO Ha
OHE KOje He caJipke mapaMerpe. Pjenema HejeHaunHa 3aMMCHBATH Ha BUIIIC HAUYMHA.

CucreMu JIMHEapHUX je[IHAYMHA €A ABHje HEIOo3HaTe

[IpumapHu 3amaTak je Ja yYEHHIM JIOCTHTHY MCXOJI€ yueHa KOJU Ce OJIHOCE Ha pjellaBame CHCTeMa JIMHEeapHUX jelHadylHa ca JBHje Hermo3Hare. Y
OCHOBHOj M Cpe/ib0j IIKONU Hajuenthe ce KOpUCTe METOAA 3aMjeHe, MEeTo/a CYNpOTHUX KoeduuujeHarta, KpamepoBo mpaBmwio u rpaduuka mMerosa.
Kana je pujeu o pjemaBamy cucremMa, yueHUIM TpeOasia Aa 3a JaTH CUCTEM jeHAYMHA MPENo3Hajy M apryMeHTYjy Koja MeToja je MorojgHuja (kKoja
TEXHUKa 3aXTHjeBa Mame U3payyHaBama, paj ca ,,JeIHOCTaBHUjUM  OpojeBHMa, pjeliaBambe y MambeM Opojy Kopaka u ci.). Kopuctutu u pauyHapcke
nporpaMe 3a pjellaBambe CHCTEMa JMHEApHHMX jelHaurHa. MOTHBHCATH YYEHUKE Jla CaMH HalMIIy pavyyHAapCKH NpOrpaM 3a pjellaBambe cucTreMa
JUHEAapHUX jelHauynHa. MOTHUBHUCATH YUCHUKE Ja CaMH IMPENO3Ha]y peallHe CUTYaIlHje KOje € MOTY IPEICTaBUTH CHCTEMUMA JIMHEAPHUX jeTHAYNHA.
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PjemaBame cuctema jeqHauMHA W3 PEATHOT JKMBOTA HE Tpeba Ja ce CBOAM CaMoO Ha JI0OWjame pjeliema Kao OpojHe BpHjeaHOCTH, Beh W Ha najby
aHAJIM3y U MHTEPIPETALHUjy TOOHjeHUX pjelleha, Y KOHTEKCTY (hopMHpama CONCTBEHOT CTaBa, KPUTUIKOT MUIILJBCHA O TOOUjeHUM pe3ysiTaTuMa.

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, o0paly, aHaIM3y U INpPUKa3UBame IojaTaka y oarosapajyhem oOiuky. YueHuuu Tpeba na, kopucrehu MaTeMaTHUKHM amapaTr U
CTaTUCTHYKE METO/Ee, OYyAy OCITOCOOJbEHU /1a TPHUKA3aHe MOIaTKE OYMTajy, HCIPABHO UX NpoTymaue u ynorpujede. HactaBHuk Tpeba na ce pedepuiie
Ha ojroBapajyhe nepuHUIMje KOje MpOHAIA3MMO Yy MHPOPMATHIIM: MTa je WHPopMaIyja, mTa je MmojaTak, mTa MoJApa3yMHjeBaMoO O] MPOIECOM
NPUKYIUbamka MoJlaTaka M Koja je yjora padyHapa |, YOITe, HHPOPMAaIlMOHUX TEXHOJIOTH]a y MPOIeCy NPUKYIJbamkba U 00paje nmoaaraka. HacraBHUK
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 OIporpaMcKu MOJYJIM 3a CTaTUCTUUKY oOpaay mojpataka. HacraBHuk Tpeba na, 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 nojaraka mojpa3yMHjeBa MPELU3HO YHOLICHE U CTPYKTyHpame Mojaraka, y
3aBHCHOCTH 0J1 TuMa nojatka. [lopen ctanaapAHUX TEXHHMKA, KOje C€ OJIHOCE Ha paj] ca MaTeMaTUYKUM M JApYyruM (GopMmyrnama, KoJl YUeHHKA j€ BaKHO
pa3BUjaT U KOMIETEHIIM]Y KPUTHUKOT OCBpTa MpemMa J00HMjeHUM MoAallMa, Y CMUCITY NPaBUIIHOT TyMademwa MojjaTaka (Ha KOju HauMH ce U3payyHare
BEJIMYMHE MOTY CTAaBUTH Yy KOHTEKCT 3aKJbyuWBama W TmpeaBubama). I[lpumjepu Tabenapne obOpane mojataka Tpeba aa Oyay CMHUCICHH U Ja
oJlpakaBajy peajHe cuTyamuje (HIp. cCUMyJaluja paaa mpojaBHuile, ¢adpuke, cTaTUCTUYKAa oOpaaa mojaaraka Ha u3bopuma). OOpama momaraka
noJipasymujeBa cBe (paze: MpUKyIJbamke, CTPYKTyHpame, YHOILCHE, U3pauyHaBambe, I'paQuKo NpUKa3UBambe, TYMauemhe, CUHTEe3a, aHallu3a U JApYrH
o0JIMIIM 3aKJbyuuBama U MpejcTaBbambe. HacTraBHUK Tpeba 1a 10 4acoBa MOCBETH aHAINM3M MAaTEMAaTHUKHUX acleKkara y pauyHapCKUM MporpaMuma 3a
TabenapHy o0pany nojaraka, Koju Cy yYeHHIIM KOPUCTHIIN Y PETXOTHOM HIKOJIoBamwy. M3a cBakor nujarpama (Ha npumjep rpadukoHa Koje Y4eHUIH
Mory naa kpeupajy y Excel-y) croju marematnuka noszanuHa. Ha mpumjep, CTynuacTH WM JMHUJCKU JAWjarpaMH MpPUKa3yjy BPHjETHOCTH 3aBHCHE
MIPOMJEHJbUBE Yy OJHOCY Ha He3aBUCHY (Hajuemrhe TUCKpeTHY) mpomjeHspuBY. HacraBHuk Tpeba na moBexke koHuent rpagukona y Excel-y (umm
CIINYHOM TMpOrpaMy) ca KOHLENToM rpaduka ¢yHKIHMje (Ha mpuMmjep noBe3aTH Tpaduk JIHMHEapHE (YHKIMje ca JUHUJCKUM TIpadUKOHOM Y
padyHapckoM mporpamy). Kpyxau aujarpamu (IomyJapHO Ha3BaHU ,,TUTE” — €HIJ. pie) ce Hajuernthe KOPUCTE 3a MPECTaBhamkbe MPOIEHTYATHOT
yajena HeKe BPHJETHOCTH y OAHOCY Ha yKymaH, 30MpHM mojgarak. HactaBHuk Tpeba Ja TMOBEXE KOHIIENTE MPOIEHATa/IPOIIEHTHOT padyHa ca
oarosapajyhum KpyKHUM IujarpaMuMa y padyHapckoM nporpamy. Pag y mporpamy 3a o6pany nogaraka He Tpeba J1a pa3BHja caMo BjeITUHE YYCHHUKA
KOje ce OJIHOCE Ha TeXHHMKE paja ca mojauuma, Beh na pasBujajy ¥ GopMHpajy KPUTUUYKO MUIUBEHE O W3pauyHATUM BPUjEIHOCTHMA, /1a Pa3BUjajy
ciocoOHOoCT mpenBubama norahaja Ha OCHOBY noOWjeHMX HH(OpMalMja W pa3BHUjabe BPHUjEIHOCTH M CTaBOBAa O MOJA3HUM U HM3PadyHATUM
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BeIMYMHAMa. Y OKBUDPY OBE TeM€ yUSHHIIM Tpeba Ja OApesie apuTMETUUKY CPEIUHY, MOAYC, MEAHjaHy, MUHUMAJIHY ¥ MAaKCUMAJIHy BPHjEIHOCT y30pKa
Ha OCHOBY I0JIaTaKa KOjU Cy NMPUKA3aHU HA PA3IUYUTE HAYMHE: TEKCTYyallHO (CTPYKTYMpPaHO M HECTPYKTYHpaHO), TabenapHo, rpaduuku. HactaBauk
YUEHHUIIMMA MOXKE 33/1aTH IMPOJEKTHH 3aJaTak, Koju OW IMojapa3yMHujeBao MPUKYILUbaE U 00pady MojaTaka M3 pasIHuUTHX HM3BOPA, MPEACTaBIbAHE
MoJiaTaka y pasnuauTuM (opmama, HHTEPIIPETAIN]y, MPE3CHTAIU]y U JUCKYCH]Y JOOHMjEeHUX IMOJaTaka W pe3ylitaTa 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 OljjemuBamky YUCHUKA y HACTABH U MOJIaTamky
UCIHTA Y CPEEbOj IKOJH.

HNHTEIPALIMJA

OcHoBu uH(pOpMaTuKe
dusnka

Xemuja

CrpyuHu npeamMeTu
[IpakTnuHa HacTaBa

orwdPE

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

2. Jlpyra cTpy4Ha JIuTepaTypa U NpUpYYHULIU
3. Unrepner
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