HACTABHMU ITPOI'PAM 3A IIPEJMET: MATEMATHUKA

CTPYKA: EJIEKTPOTEXHUKA

SAHUMAIBE: EJJEKTPUYAP-EJIEKTPOUHCTAJIATEP, EJJEKTPUYAP TEJIEKOMYHHUKAIINJA
PA3PE/l: IPBHA

CEAMUWYHU BPOJ YACOBA: 3

roauimmbU POJ YACOBA: 102

JATYM: jyn 2024. ronune

OIlIITHU IM/bEBHU

PasBujame u yHanpehembe OCHOBHHX MEHTAJIHUX Ollepalinja: ynopehusame, cpehjuBame, arcTpaxoBame, YOIIIITaBake, KIACH(PUKOBAE,
KOHKPETU30Bambe, (POpMaIn30Bamke, aHAIOTU30BAE;

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

Pa3Bujame T3B. KyNTypHUX TEXHHUKA: YATAHE CA HyMEpUYKe IIPaBe, CUTYPHOCT MPH W3BONCHY olepalifja, 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

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 - IPUMUjECHH MaTeMaTHYKe [TOJMOBE U
IIPY TOME 10 MTOTPeON KOPUCTH KAJIKYJIATOp MM | TOCTYIIKE y PA3IMYUTAM KOHTEKCTUMA;

onrosapajyhe pauyHapcke nporpame; - W3rpaJii HOBO MAaTEeMAaTUYKO 3HAHHE
- 3a0KpYXKyje IeUMaliHe OpojeBe U MPOIljehYje pjeniaBameM MpodeMa U MOACIUPAHEM
TpelIKe IPH 3a0KPYKUBAKY; CUTYyaIuja;

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

- TUTAaHWPA BPUjEMeE 32 YUCHE U OpraHu3yje
IIPOLIEC YUeHha U YIPaBIba HHM;

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

2. BekTopu

3Hama Bjemrrune CraBoBH/BpHjeIHOCTH

Y4enux he Outu cnocodan na: Yuenuk he 0utu cnocodan ga: Y4enux he 0utu cnocodan na:

- neuHUIIIe, ONHIIE, O3HAYN M UMEHYje BEKTOD, - 00nJbeKaBa, MPUKAXKE U youaBa BEKTOPE y - TOCTaBJba U AaHAJTU3UPA J€THOCTAaBHUJU
KOMIIOHEHTE BEKTOpa, MAECHTH(UKYje U MIPEro3Ha | PaBHU; po6JeM, UCINIAHUPA HETOBO pjelllaBabe
CYNIPOTHE BEKTOPE, HyJla BEKTOP; - MpHUMjeBYje 0COOMHE BEKTOpa MpH pjellIaBamby 0J1abupoM oAroBapajyhux MaTeMaTUYKUX

- 00jacHH, MMOKaXke U U3BOJM omepalyje cabupama U | mpobiaeMa U3 ApYrux o0JIaCTH HAyKe U pealHoT MI0jMOBA U MOCTYIAKa, pUjell ra Te
OJly3MMama BEKTOPAa U MHOXKEHE BEKTOPa KHUBOTA. MIPOTYMauu M BpEHYj€ pjelIeHhe U
CKaJIapoM; MOCTYTIAK;

- OTKpPHBA 3aBHCHOCT BEKTOPA HACTAJIMX - TPUMUjEeHH MaTeMaTHYKe MTOjMOBE H
KOHCTPYKIIMJOM PaBHUX (pUTypa HaJ MO3HATUM MOCTYIIKE y Pa3IMYUTUM KOHTEKCTUMA;
BEKTOPOM; - W3rpaji HOBO MaTEMATUIKO 3HAHE

- aHAJIM3UpA U palrdiiamyje BEeKTOp Ha KOMIIOHEHTE pjenaBameM MpodiemMa U MOJETUPABEM
JMHEAPHO 3aBUCHHUX BEKTOPA; CHUTYaIHja;

- I0Ka3yje HeKe CTaBOBE Be3aHeE 3a paBHE (urype. - KOHCTPYKTHBHO, apTYMEHTOBAHO U

KpeaTHUBHO JONPUHOCH pajy rpyle,



ycarjamaBamwy U OCTBAPCHY 3ajeTHUUKUX
[HJbEBA;

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

- pa3BHja ujaeje, HCTPAKUBAUKU AyX U
HaBHUKE Ja CIyIla pyre ¥ apryMeHTyje
CBOj CTaB/MUIIIBEHE;

3. IlponmopumoHa HOCT

3Hama Bjemrrune CraBoBH/BpHjeHOCTH
Yuenuk he 0utu cnocodan na: Yuenuk he 0utn cnocodan ga: Yuenuk he 0utu cnocodan na:
- 00jacHHU MOjMOBE: pa3Mjepa, MPomopirja, IpocTa |- TpaHcHOpMHUILE MPOIOPIIHjE U3 JeTHOT OOIMKa y |- MOCTaBJba U AHAIM3UPA JEAHOCTABHUJU
MIPOTOPIIM]a, TIPOTYKEHA TPOIIOPIIH]a; Jpyre eKBUBAJIEHTHE 00IMKe KopucTehn ocoOuHe | mpobiieM, NCIUIaHUPa HETOBO PjelIaBamke
- pa3iiuKyje JUPEKTHO MPOMOPIMOHATIHE U OOPHYTO | MPOHOPIH]E; o1abupom oaronapajyhux mMareMaTHUKUX
MPOTIOPIIMOHAITHE BEJTMYUHE Y PA3IHIUTHM - JI0Ka3yje OCHOBHE TBPAME y BE3U ca M0jMOBA U TIOCTYIAKa, PUjEIH ra Te
KOHTEKCTHMa; IPONOpPIMjaMa; IPOTYMauu 1 Bpe/iHYj€ pjelIemhe U
- yo4aBa AUPEKTHO U OOPHYTO MPOTIOPIIHOHATHE - CaMOCTaJTHO UCTPaXKyje U 3aKJbyuyje YAEHUIIE | MOCTYIIaK;
BEJIMYMHE Y PA3IMYUTUM KOHTEKCTHMA; 0 MOCTOjamy MPOMNOPILMOHATHUX BEIUYMHA, KA0 U |- MPUMH]EHH MaTeMaTHYKe II0JMOBE U
- IpuMjemyje QYHKIN]Y TUPEKTHE U 0OpHYTE BEJIMYMHA KOj€ HUCY MPONOPIUOHATHE; IIOCTYIIKE y Pa3JIMYUTUM KOHTEKCTHMA;
IPONOPLMOHATHOCTH Ha Mpo0iieMe U3 peayHor - TI0CTaBJba MMPOOJIeMe KOJU Ce pjelaBajy y3 - U3rpajyd HOBO MaTEMAaTUYKO 3HAHE
KUBOTA; nomoh mpomnopiyja; pjeniaBameM npodeMa U MOACIUPAHEM
- pjemiaBa rpobJsieme nojjesae 1 Mujenama - TabenapHO U rpaduuKku npeacramba u CHUTYallN]a;
- pjemaBa nmpoodieMe MPOLEHTHOT U IPOCTOT WHTEPIPETHPA TUPEKTHO U OOPHYTO - KOHCTPYKTHBHO, apTYMEHTOBAHO U
KaMaTHOT payyHa; MIPONOPIIMOHATTHE BEIHYUHE; KpPEaTUBHO JONIPHUHOCH paiy IpyIie,
- IpoIjjeryje N00HjeHe pe3ynTare; - KOPHCTHU pa3IU4UTe TEXHUKE MAaHUITYIHCAha ycarjaniaBamby U OCTBapeHhYy 3aj€ THUIKUX
- HHTepIpeTHpa 100ujeHe pesyarare u GopMupa MPONOPIMOHATHUM BETMYMHAMA 32 PjeIIaBabe IIUJbEBA;
KPUTHYKO MUTIJBEHE Ha OCHOBY JI00MjEHUX KOHKPETHUX NPo0JIeMa U3 PeaTHoT KHBOTA U - TUTaHUpA BpHjEMe 32 YUCHE U OPTaHu3Yyje
pesynTara. MIpaKce; MPOIIEC yUeHa U YIPaBIba UM,
- KOPHUCTHU pauyyHapCKe Mporpame 3a - pasBHja ujeje, HICTPAKUBAYKH TyX U
MIPEJCTaBIbALE, U3PAUYHABALE U MIPHKA3 HaBUKE J1a CIylIa Ipyre ¥ apryMeHTyje

MPOTIOPITMOHATHUX BEJTMIMHA CBOj CTaB/MHIILJbCHE;



- KOpUCTH (PyHKIIH]j€ 32 MPOILIEHTHU U IPOCTU

KaMaTHU payyH y pauyHapCKUM Mporpamuma.

4, TloiMHOMM ¥ PALIMOHAJIHY ajJredapcKku u3pasu

3Hama

Yuenuk he 0utn cnmoco6an ga:

- 00jacHU TI0jMOBE: TIOJIMHOM, WIAH TOJTMHOMA,
KOC(DHUIHjEHT MOJUHOMA, CTEIICH MOJIMHOMA,
HajCTapHjH WIaH MOJUHOMA, KOHCTAHTHH
MOJIMHOM, HyJIa MOJMHOMA, THHEAPHH MTOJTHHOM,
KBaApaTHU IMMOJIMHOM,

- U3BPILU OCHOBHE OIEpaIije ca MOJTMHOMUMA U
palMOHATHUM aJIre0apCKUM U3pa3uma

Bjemrrune

Yuenuk he ot cmocodan ga:

- IpUMjebyje 3aKOHUTOCTH KOje omoryhaBajy

MaHUILTYaIyjy MOJTUHOMHMA
- BpIH (aKTOpHU3ALHU]y MTOJINHOMA;

- BpIIH Omepalirje ca anrebapckuM u3pazuma

5. OCHOBHM ¥ U3BeJeHH reOMeTPHjCKH NOjMOBH

3Hama

Yyenuk he OutTHu cmocodaH aa:

- 00jacHM MMOJMOBE: KOJIMHEApHE TauKe,
KOMIUTaHApHE Tauke, TOIyIpaBa, 1yxK,
MOJTypaBaH, yraoHa JHHH]ja, yrao, MHOTOYTa0Ha
MOBpIII, KOHBEKCHOCT, YIIOPEIHU, KOMIIEMEHTHH,
CYIUIEMEHTHH YTIJIOBH,

- neuHUIIE KPYKHUILY U KPYT;

- 00jacHHM MMOJMOBE: IIEHTAP KPYKHHIIE, MPEUYHUK U
MOJIYIIPEYHHUK KPYKHUIIE, KOHIIEHTPUYHE

Bjemrrune

Yyenuk he 6utTu cnocodan aa:

- youaBa, CKUIIUpa U 00uJbexKaBa r€OMETPH)CKe

o0jekre;

- pa3NuKyje y3ajaMHe T0JI0Kaje Tadaka v MPaBuX y

paBHH;
- mpeOpojaBa eIeMeHTe CeupUIHO 3aTaTHX
CKYIIOBA Ta4yaKa U IIPABUX y PaBHU;

- ozpehyje mjepy yrua.

- KOpUCTH MH(POPMALMOHE TEXHOJIOTH]E 32
4yyBame, IPe3eHTaln]y 1 00paay moaaTaxa.

CraBoBH/BpHjeHOCTH

Yuenunk he 0utHn cnmoco6an aa:

- TOCTaBHU M aHAIM3HPA JeJTHOCTABHUJU
po6JIeM, UCINIAHUPA HETOBO pjellaBabe
0J1abupom
oJiroBapajyhux MareMaTH4KuX 1ojMoBa U
MOCTYIaKa, pUjeIld Ta T€ IPOTYyMadu U
BpEJIHY]€ pjelIeHe U MOCTYNaK;

-IPUMHJE€HU MaTeMaTH4Ke TI0JMOBE U
MOCTYIIKE y Pa3IMYUTUM KOHTEKCTUMA;

CraBoBH/BpHjeHOCTH

Yyenuk he 0utH cmocodan aa:

- IOCTaBU ¥ aHAJU3Upa JeTHOCTaBHUJU
po6JeM, UCTNIAHUPA HETOBO pjellaBambe
0/1a0UpPOM OJroBapajyhmx MaTeMaTHUKHX
MI0jMOBA U MOCTYIAKa, pUjellu ra Te
MIPOTYMayu U BpeIHYj€ pjeliehe U
MOCTYTIaK;

- IPUMHjEHU MaTEMaTUUIKE ITOJMOBE U
MIOCTYIIKE Y Pa3IMYUTUM KOHTEKCTUMA;



KpPY>KHUIIE, TAHTEHTA, Cj€UHIIa, TETHBA [ICHTPAIHA
yrao, nepudepujcKu yrao;

- KIIacUUKyje YIIIOBE MO PA3TMIUTHM
KPUTEPH]YMUMA;

- aHAJIM3Mpa 3HAYCHE aKCHOMA;

- MPUM]jeHhYj€ aKCUOME M M3BEJIeHEe OCOOUHE

Tr€OMETPHjCKUX 00jeKaTa U ’bUXOBUX OJIHOCA Y
JOKa3HBaWby TEOPEMA.

6. Tpoyrao

3Hama

Yuyenuk he OuTH cnocodan ga:

- o0jacHHM 10jaM TpOyTJia, yHyTpallbha U
CIOJballllba 00J1aCT, YHYTPAIbHU U CHOJbAIIBU
YTJIOBH TPOYTJIA;

- HaBeZIe U MPUMjEHH OJTHOCE YHYTPALIHHUX U
CTIOJbALIBUX YIIIOBA;

- KJIacu(UKyje TPOYIJIOBE PeMa pa3IHuUTHM
KpUTEPU]YMUMa;

- Te(UHHMIIIE TT0JMOBE TEXKHILIHA Ty’ TPOYyTJa,
cpenma JUHUja TPOYIJia U BUCHHA TPOYTJIa;

- KOHCTpYHIIIE CUMETpaIly Iy>KH, CHMETpaly yria u
BUCHHY TPOYTJIa;

- HaBOJIM ¥ KOHCTPYHIIIE 3HaYajHE TauKe TPOYIa;

- JIOKa3yje HeKe TeopeMe MIaHUMETpHje IPUM]EHOM
0coOnHa TPOYTJIOBa.

Bjemrrune

Yuenuk he 0utn cnocodan ga:

- IpUM]jeY]j€ 0JIHOCE CTPAHUIIA U YIII0Ba TPOYTJIa;

- KOPUCTH OCOOMHY TEXUIITA;

- MpHUMjekhYje 0COOMHE TPOYyTJiia Ha pjellaBambe
reoMeTpHjCKUX IpobiaeMa, ykibyuyjyhu u
npoOJieMe U3 mpakce.

- U3rpaayxd HOBO MaTCMATHYKO 3HAKLC

pjeniaBameM MpodeMa U MOJACITUPAHEM
CUTYyaIuja;

- KOHCTPYKTHBHO, apryME€HTOBAaHO U

KpEaTUBHO JONMPUHOCU paay IpyIe,
ycarjaimiaBamy U OCTBapeHhYy 3ajeTHUUKUX
LIMJbEBA;

CraBoBH/BpHjeHOCTH

Yuyenuk he OuTH cnocodan ga:

MOCTaBHU M aHAIN3HPA
JE€IHOCTaBHU]JU MpoOIeM, UCIIIIaHupa
HEr0BO pjelIaBame 0JadupomM
oJrosapajyhux mareMaTHUKHX
[I0jMOBA U NIOCTYIIaKa, pUjeIIn ra Te
IpOTYyMauu U
BpE/IHYj€ pjeLIeHhEe U MOCTYNaK;
PUMHUjE€HH MaTeMaTH4Ke [T0jMOBE U
MOCTYIIKE y PA3IAIUTUM
KOHTEKCTHMa;
M3rpaJi HOBO MaTEMATHYKO 3HAE
pjeniaBameM mpodiema u
MOJICIIUPAEM CUTYAIlH]a;
KOHCTPYKTHUBHO, apTYMEHTOBAHO U
KpPEaTHBHO JOTIPHHOCH Pajy TpyIe,
- ycarJialiaBamy U OCTBAPEHY
3ajeTHUYKUX [THJHEBA;
TUTAHUPA BpHUjEME 32 YUCH-E U Ja



7. Can4HoCT

3Hama Bjemrrune

Yuenuk he 0utn cnocodan ga:

-noMohy reomeTpujckor npubdopa Aujenu Ayx Ha
jeIHaKe JHjeIIOBE;

-KOPHCTHU pauyHapCcKe reéOMETpUjCKe IporpaMe 3a
aHAJIN3HMPakE TEOMETPUJCKUX ITpobiieMa KOju Cy
MoBe3aHu ca cianyHouthy ¢urypa y paBHu;

-TIpUMjemYje CIMYHOCT 3a pjeliaBame npodiema
13 TEOMETPH]je U PEATHOT )KUBOTA;

-TIoMOohy r€OMETPUjCKOT MPUOOpa KOHCTPYHUIIIES
CIIMYHE TPOYTJIOBE 32 337aTH KOE(PUIIN]EHT;

Y4enuk he Outu cnocodan na:

- o0jacHu U neduHUIIe T0jMOBE pa3Mjepa IyKU U
MPONIOPIIMOHAITHE TyXKH;

- neunuie TargecoBy TeOpeMy U KOPUCTH j€ y
MO/IEIIOBamY MPOOIIeMa M3 PEATHOT )KUBOTA;

- o0jacHU ¥ Ne(UHUIIIE TOjMOBE CTUYHOCT U
KOE(HINjEHT CITMYHOCTH;

- ICKa3yjeé CTaBOBE O CIMYHOCTHU TPOYTJIOBA,

8. Tpuronomerpuja mpaBoyrJor Tpoyrjia

3Hama Bjemrrune

Yyenuk he OutTu cmocodaH aa: Yyenuk he 6utTu cnocodan aa:

- nepunHMIIe, HAOPOjU, O3HAUYM M UMEHYje OCHOBHE - M3padyHaBa BPHjeIHOCTU TPUTOHOMETPH)CKUX
TPUTOHOMETpPHjCKE PyHKITH]E; ¢dbykuuja 3a BpujeaqHoctH yriosa oxa 0°, 30°, 45°,
- HaBeJIe OCHOBHE TPUTOHOMETPH)CKE HUICHTUTETE 60° n 90°;
(Be3aHe 3a MPABOYIJIM TPOYTAo); - MPUMEHY]e TPUTOHOMETPH]Y ITPABOYTIIOT

OpraHm3yje mporec yuema i
yIpaBJba BUM;

KOpUCTH HH(pOpMAIOHE
TEXHOJIOTH]j€E 32 YyBambe,
MPEe3EHTAIN]Y ¥ OCHOBHY 00pamy
1oJIaTaKa.

CraBoBHM/BpHjeHOCTH

Yyenuk he 0utH cmocodan aa:

IIOCTaBHU U aHAJIU3UpPA
JEeTHOCTaBHUjU TTPOOIIeM, UCTUIAHUPA
HErOBO pjelIaBame 0JadupoM

oaroapajyhux maTeMaTHYKHUX
MI0jMOBA U MOCTYIAaKa, pUjellu ra Te
POTYMauu

BpEJHYj€ pjelIee U MOCTYIAK;
MIPUMHjEHH MaTeMaTHYKe IT0JMOBE U
MOCTYIIKE Y Pa3IndUTUM
KOHTEKCTHMA;

CraBoBH/BpHjeIHOCTH

Yyenuk he 0utH cmocodan aa:

M3rPajl HOBO MAaTEMAaTUYKO 3HAE
pjelnaBameM mpoodiieMa u
MO/JICIIUPABEM CHTYAlIN]a;
KOHCTPYKTHBHO, apT'yMEHTOBAHO U



- OIUCYje, IPHUKA3yje U Pa3InKyje TpOyTJa y peaTHhM CUTyallfjama, ca u 6e3 KpEaTHUBHO JOTPUHOCH Paly TPYIIE;

TPUTOHOMETPHjCKE (PYHKITH]E€ KOMILIEMEHTHHUX ynotpede KajakynaTopa
YIJI0Ba MPaBOYTIIOT TPOYTJIA,; - W3padyHaBa, MoKa3yje u yrnorpedihaBa

- aHAJIM3Upa, pacuiamyje u ynopehyje BpPHJEIHOCTH TPUTOHOMETPHU]CKUX (PYHKIIH]A Y3
TPUTOHOMETPH]CKE UICHTUTETE; yrmoTpeOy KaJKyaaTopa Wik padyHapCKUX

- TIOBE3Yje, pa3BHja M OCMHUIILJbaBa MPUM]jCHY nporpama,
TPUTOHOMETPH]CKUX UICHTUTETA Ha MpoOIeMe U3 | - JoKa3yje eIeMeHTapHe TPUTOHOMETPHU]CKE
IIpaKce, HUJICHTUTETE.

- IpOILIjemYje, apryMEHTY]e U BpeaHYje IpUMjeHY
TPUTOHOMETPH]CKUX (PYHKIIMja HA TIPUMjepUMa U3
npakce.

9. JIluneapna ¢pyHKIHja

3Hama Bjemrrune CraBoBHM/BpHjeIHOCTH

Y4enux he Outu cnocodan na: Yuenuk he 0utu cnocodan ga: Y4enux he 0utu cnocodan na:

- IpPETo3Haje U UIeHTU(UKY]e MojMOBe: QYHKIMja, |- MPEACTaBIba TAUKE Ca I[jeJIOOPOJHUM U PEATHM |- IOCTABH U aHAIM3UPA J€JHOCTAaBHUJU
nuHeapHa GyHKIMja, TOMEH (QyHKIIH]je, KOTOMEH KOOpJIuHaTaMa y IBOAMMEH3UOHATHOM mpo0JieM, UCTUIaHKPa HETOBO PjelllaBambe
dbyHkuuje, Hyna QyHkiuje, rpaguk GyHKIHje; KOOpPJIMHATHOM CUCTEMY; 0/1a0upom

- IeTaJbHO aHATM3UPA TOK M MPEIU3HO CKUIMPa - OouMTaBa KOOpAMHATE Tadyaka ca rpaduka oJiroBapajyhux MareMaTH4KuX 1MojMoBa U
rpaduk TuHEapHe QyHKIH]e byHKIHjE; MOCTYIIaKa, PUjeIlN Ta T€ MPOTyMayuu 1

- IpUMjemyje JTUHeapHy QYHKIIN]Y Y pjeliaBamy - KOPHCTH ojroBapajyhe pauyHapcke mporpame 3a | BpeIHY)€ pjeLIeHe U MOCTYIAK;
pa3IMYUTUX MpodIeMa cKulpame rpaduka GyHKIHja; - MPUMH]CHU MaTeMaTHIKe TTOJMOBE U

- OYMTaBa OCOOMHE JTUHEpaHe QyHKIUje MIOCTYIKE y Pa3IM4UTUM KOHTEKCTHMA;

MpHKa3zaHe rpaduKkoM. - I3TPaJId HOBO MaTEMaTHYKO 3HAME
pjeniaBameM MpodieMa U MOICTHPaAHEM
CUTYaIlHja;

- KOHCTPYKTHUBHO, apTYMEHTOBAaHO U
KpPEaTHBHO JOTIPHHOCH Pajy TpyIe,
ycaryaniaBamy U OCTBAPEHY 3ajeTHUUKHUX
IIMJBEBA;

- IUTaHUpA BpUjEeME 32 YUCHE U Ja



10. JIuHeapHa jeqHAYMHA U HEejeJHAYUHA C je[HOM HEMO3HATOM

3Hama

Yuenuk he 0t cnmoco6an ga:

- IPEMNo3Haje U UACHTU(PUKY]je TOjMOBE: JTUHEapHa
jeIHaYMHA, pjelIehe IMHeapHe jeTHaYrHE;

- pjeliaBa TMHeapHe jeAHaunHe 0e3 mapamerapa;

- pjeniaBa JUHEapHe jeTHAYNHE Cca JeTHIM
napameTpoM;

- CacTaBJba JIMHEAPHE jeTHAYMHE U MIPUM]jCHYje UX
IIpU pjelaBamy npodiieMa U3 Mpakxce;

- UIEHTU(UKY]e TUHEapHYy HEjeTHAUNHY;

- aHAJIM3Mpa pjelliemha JMHEeapHe HejeJHAunHe;

- cacTaBJba JIMHEAPHE HEJeTHAYNHE U TIPUM]jEHhY]e
UX [IPU pjelaBamy npodiieMa U3 mpakxce.

Bjemrrune

Yuenuk he ot cmocodan ga:

- MpUMjelYyje pa3InunuTe TEXHUKE 32 pjellaBame
JMHEPAHUX jeTHAYNHA;

- KOPHUCTHU padyyHapcKe IMporpame 3a pjeriaBame
JMHEapHE jeIHAUYNHE;

- pjeliaBa U MpHUMjemYyje IMHEapHy jeJHAUnHY Ha
pjelIaBame MPOoOIEMCKUX 33/1aTaKa;

- pjelaBa JMHeapHe HejelHaunHa 0e3
napaMmerapa;

- MpHKa3yje CKYIl pjelieha JUHeapHe
HejeHauYnHe Ha OpOjeBHO] TIPaBo];

- n3abepe U KOMOMHYje euKacHe METO/Ie
pjelIaBama cucTeMa JMHEapHUX jelHaunHa 6e3
napamerpa;

- KOPHCTH padyHapcKe MPOoTrpaMe 3a pjelIaBame

CUCTEeMa JIMHEapHUX jeIHauHlHa.

11. CucreMu JIMHEAPHUX jeJHAYHHA ca IBHje Helmo3HaTe

3Hama

Yyenuk he OuTH cnocodaH aa:

- Ipeno3Haje U UACHTU(DHUKY]E CUCTEM JTMHEAPHUX
jeTHaYNHA;

Bjemrrune

Yuyenuk he OuTHu cnocodan ga:

- u3abepe u KOMOWHYje epruKacHe MeToze
pjemaBama CUCTEMa JINHEApHUX jeHaYnHa 03

OpraHu3yje npolec yuema U yrnpaBiba
BUM,

CraBoBU/BpHUjeIHOCTH

Yuenunk he 0t cnmoco6an ga:

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

- IPE/ICTaBIba MOAATKE Y MTOTOTHIM
dbopmama ipema tuny (Tademom,
rpaUKOHOM, JTMHU]CKHM, CTYTYaCTUM H
KPYXXHHM JHjarpamuma), ca u 6e3
ynotpebe oaropapajyhux pauyHapcKux
nporpama;

- KOPUCTH padyyHapcKe Mporpame 3a
U3pavyHaBamke CTATUCTUYKUX BEJINYMHA

CraBoBH/BpHjeHOCTH

Yyenuk he 0utHu cnocod0an aa:

- PE3CHTY]j€ U UHTEPIPETHPA PjelIcHA Y
KOHTEKCTY JaTor mpobiema;



- pjeliaBa U aHAJIM3HPA pjeliemha CHCTEMa napaMmerpa; - IPE/ICTaBJba MOIATKE Y MOTOJHUM

JIMHEApHUX jeJIHaYMHA ca JBH]jE HEIOo3HaTe 0e3 KOPHCTH padyHapCKe IMporpame 3a pjelaBame dhopmama npema Tuiry (Tadbenom,
mapameTapa, CHUCTEMA JINHEAPHUX je,HHan/IHa I‘pa(bI/IKOHOM, JII/IHI/IjCKI/IM, CTyn4acTuM u
- cacTaBJba CUCTEME JIMHEAPHHX jeTHAYMHA C JIBHjE KpY)KHUM JHjarpaMrumMa), ca u 6e3
HETO3HATe U TPUM]jebYje UX 3a pjelIaBame yrnoTpede oarosapajyhux pauyHapcKux
peasHux npoOiema; mporpama;
- pjelaBa CUCTEMeE JIMHEAPHUX jeHaYNHA ca TPH - KOPUCTH padyHapCKe Mporpame 3a
HETO3HATe M3pavyHaBamke CTATUCTUIKUX BETMIMHA

12. HpnkasnBa}be nogaTraka: Taﬁe.ﬂapﬂo H rpa([)nqlco NMPpUHKa3uBambEe JUCKPETHUX MMoAaTaKa

3Hama Bjemrrune CraBoBH/BpHjeHOCTH
Y4enux he Outu cnocodan na: Yuenuk he 0utn cnocodan ga: Y4enux he 0utu cnocodan na:
- IPEe/ICTaBJba MOJIATKE y MOTOJHUM (opMama - IPE3EHTY]j€ U UHTEPIIPETHPA pjelIeHha Yy

npemMa Tumy (Tadenom, rpauKOHOM, TMHUJCKUM, | KOHTEKCTY AaTor Mmpoliema;

- ned)MHMIIE TIOjMOBE MOAATAK, Y30PaK, CTYITYacCTUM U KPY>KHUM JAMjarpamMuma), ca u 6e3 |- mpeJcTaBiba MOJaTKE y MOTOJAHUM

(peKBeHIMja, momyamHja; ynoTpebe oarorapajyhux pauyHapckux ¢dopmama npema tumy (Tabenom,
2 b .
- MneHTHUKYje TIOATKE KOja Ce MOTY 0bpaIiTH nporpama; rpadMKOHOM, JIMHUjCKUM, CTYITYaCTUM H
CTATHCTHYKAM METOIAMA: - KOPUCTHU pauyHapCKe Mmporpame 3a KPYXXHHMM JMjarpamuma), ca u 0e3
b .
- IPHKYIIBA, OMHCYje, CTPYKTYHpa, KITacHpuKyje 1 | W3padyHaBame CTATHCTHYKUX BEIMYNHA. yrnorpebe onarosapajyhnx paqyHapcKux

nporpama;
- KOPUCTHU padyHapcKe mporpaMe 3a

MOBE3Yje MOAATKE;
- aHaJIM3Upa, MHTEPIIPETHPA U TUCKYTYje NOJIaTKe
npHUKa3aHe TabeTapHO U rpaUuKHy; U3pavyHaBamke CTATHCTHIKUX BEJMYUHA.
- pauyHa eJIeMEHTapHe CTATHCTHYKE BETMYHHE!
apUTMETHYKa, TEOMETPHjCKa U XapMOHHjCKa
Cp€arHa, MUHMMAJIHA U MaKCUMaJIHa BpI/I_] €IHOCT

y30pKa U JIpyre
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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 jEJHOCTaBHHU M CIIOKCHUJU pallMOHAIHU Hu3pazu. Hmp. m3abpaTh HEKO CIOXEeHHje M3padyyHaBame M3 (HU3MKE (HIp. TPaBUTALMOHA CHJIA,
KynioHOB 3aKk0H, yBe3MBame KOH/IEH3aTOpa, OTIOPHUKA U payyHame YKYIHOI KamaluTeTa/oTHopa), Xemuje (KBaHTUTaTUBHO oJjpehuBame pacTBopa),
Ouosioryje (pauyHame pacra HoIyJaluje Yy 3aBUCHOCTH O]l 3aJjaTUX Iapamerapa). Mory ce 3ajaBaT M 3aJalldl y KOjuMa ce KOMOMHY]Y pa3iu4uTe
MjepHe jeuHuIle (HIp. KWJIOTPaMu, IpaMu, MUIMIpaMu). Mory ce KOHCTpyucaTH M 33Jalli U3 peajlHor >KUBOTA, HIpP. oApehuBame yKyNnHOr M3HOCA
MjEeCeUHUX/TOAUIIBUX payyHa 3a jeHo AoMahuHCTBO (paduyHH 3a CTpyjy, TenedoHe, rpujame, BoLy, 0/1B03 cMeha, oapxasame 3rpaje...). O ydeHuka
OYEKUBATH PYTHHY y padyHamy 0e3 momMohHHX cpezacraBa (ymoTpeba caMo mamupa M OJIOBKE), Kao M BjeIITHHE padyyHama YHOTPEOHOM JHMTHTPOHA.
[IpopadyHe yclio)KBbaBaTH U MMOjeAHOCTaBIbUBATH 10 moTpebu. [loBe3aTtn anmpokcuMaliijy OpojeBa ca pagoM y padyHapCcKOM Iporpamy 3a TabenapHo
n3padyHaBame. HampaBuTtu TabenapHu mpopadyH y KOME ce pe3yiTaTd H3padyHaBama 3a0KPYKY]y Ha JBHjE JeIUMAlle U aKO Ce PE3YJITaTH KOPUCTE
0e3 3a0kpyxuBama. KoHcTpyncatu npuMjep y KOMe € JaCHO BUIM TpeIllKa KOja HacTaje HeJIOBOJHHO JOOPOM alpoOKCHMAIIM]OM. YUYEHUIIUMA 33/1aTH
3aJjaTaKk Jla CaMOCTAJIHO HCTPaKyjy MHTEpPHET y LUJbY MpOHATaXeHma J00p0 OCMUIIBEHOI KajKyjaTropa 3a ampoKCHUMalujy (Cyrepucatu KJbyuHe
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.
[ToBe3atyn ce ca KOHKPETHUM MPUMjEpHUMa U3 PEaTHOT KHBOTA, ITOMONY KOJUX YYCHHUIIM MOTY Jla CTEKHY IIMPY CIUKY O CAMOM TI0jMy BEKTOpa. Y3eTH
3a MpuUMjep CIyLITalke CKUjalla HU3 OpJo, UM KpeTame yaMmia Mo pujend. Mory ce pasmarpaTd U OMNIUTHjU MPHUMjEpH, Kao IITO je HIp. KPeTame
THjeNa HU3 KOCY paBaH, WJIM HEKH JIpyTd IpUMjepu pasiarama cuie Ha BekTope. HacraBHuk Tpeba na ce mojcjeTd koje (u3M4Ke BEIMYUHE 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 NyOuHy. YUeHUIIMMa HaBECTH MpHMjepe HEKMX MHTYUTHUBHO MPUXBATIBUBUX
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 UCXOJIe Be3aHe 3a ornepalujy 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 (HIp. ImporpaMme 3a JUHAMUYKY T'€OMETPHjy) W Ja YUYEHUKE YIyTH y paJ 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 MpUMjeprMa KOPUCTUTH U TPUTOHOMETPH]Y ITPABOYTJIOT TPOYTJIA.

IIponopuuonasHocT

KapakTepuctuka oBe TeMe je IUTO y HOj J10Ja3U 10 M3pakaja MOBE3MBalke M IPHUMjeHa Pa3HUX MaTeMaTH4KUX 3Hawma. Ha 0a3u mpommpuBama U
poayOJbMBakba paHUje CTCUCHUX 3Hamba, OCHOBHY MaXKikhy OBJje TpeOa MOCBETUTH MPUMjeHH (PYHKIM]ja TUPEKTHE U OOpHYTE MPOTMOPIMOHATHOCTH 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 pEaTHUM CUTyalujama.
[ToreHnmupaTn peanqHe cuUTyallyje, pealHe npodjaeMe U MOBE3UBAKE Ca JPYTrUM MpeaMeTuMa. Moxe ce yCrocTaBUTH MelhynpeaMeTHa Kopemnammja ca
pasnmuuntuM npeameruma. Ha mpumjep, y ¢usumm npehern myT je TUpEeKTHO MPOMOpIHOHANaH Op3MHHM KpeTama U BPEMEHY, Y XeMHjH 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 HPONOPLMOHAIHE — HIIP. jaYMHA CUTHANA pyTepa U yIaJbeHOCT 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, MPOILjeHa CocoOHOCTH Bpahama KpenuTa, IpaBibee IulaHa Bpahama KpeauTa,
y3UMame y 003Up pazIMuuTHX MapameTapa KOju Cy cacTaBHHU JHMO OBe MpoOieMaTHKe. 3a pjelaBame 3a/JaTaka Be3aHUX 3a MPOLEHTHH M KaMaTHU
padyH, KOPUCTUTH W padyyHapCKu Iporpam 3a Ta0enapHO u3pauyHaBamwe. JloOujeHe pesynraTe mnpeacTaBbaTu TadenapHo, rpaduuku. Cyrepucatu
YUEHHULIMMA J1a CaMU UHTEpIIpeTHpajy A00HjeHe pe3ynaTaTe u GopMupajy KpUTUUKU CTaB Ipema Jo0ujeHuM pesyiaratuma. OMoryhutu ydeHunuma ja
CaMOCTAJIHMM PaJIOM, HJIM PaJioM y rpyliamMa pa3BHjajy CBOj€ OpraHu3alMoHe, KOMYHHKAIIMOHE, IPE3EHTAI[MOHE U KpEeaTUBHE BjeIITHHE.

ITosimHOMM M pAalMOHAIHM aJTe0apCKu H3Pa3H

[lus oBe Teme je Ja Y4YeHHUIM, KopucTehu CBOjcTBa omepaludja ca pealHuM OpojeBuMa, OBIajajy HjaejamMa M MOCTYINIMMa BpIIEHha MICHTUYHHX
TpaHcopmalija ca MoJIMHOMUMA U airedapckum pazinomuuMa. [Ipu Tome texuire 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 Tpebda yka3zaTh Ha OCHOBHE OJJHOCE Tadaka 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 U MPELU3HO CKHUIMpaJy TreomeTpujcke olOjekte y paBHH. Kao
OMOhHO CpeaCcTBO, KOPUCTUTH pauyHapCKe reOMETPHUjCKe Iporpame.
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Tpoyrao

O06jacHUTH OCHOBHE OCOOWHE TPOYIJIa M MOAjelry TpoyrioBa. [loceOHO MojacCHUTH 0COOMHE M 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 YHIOTpeOy reomerpujckor nprudopa. Ko KOHCTpYKTHBHHX 3a/aTaka o/ yU€HHKA 3aXTHjEBaTH 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 MPEJACTaBy O TOJOXajy U MehycoOOHMM OHOCMMa IeOMETPUjCKHUX 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 OMHCAaHy KPYXHHILY 32 pa3HEe TUIIOBE TpOyria (OMITPOYIJH, MPaBOYIJIH, TYHNOYIJIH, jeIHAKOKPAKH,
jemHakocTpaHuvHH). HakoH Tora, aHaNM3WpaTH MOJIOKA] IICHTpA y OJHOCY Ha TUN Tpoyria. [loBesarm moOwjeHa ca3Hama ca nepudepujckuM u
[EHTPAIIHUM YIJIOM, Pa3MOTPUTH OCOOHMHE TMPABOYIJIOr TPOYIJa, Ma OO0jaCHUTH 3alITO C€ ILIEHTAp OMHCAHE KPYXHHIE Haja3d Ha IIOJIOBHHU
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 yUYSHHUYKE 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

VYyeHuny cy M3ydaBalid 1MOJMOBE B€3aHE 3a pa3Mjepy M IMPOMOPIH]y, T€ KpO3 MOHAB/bAKE OBHX CaApkaja MOKEMO MOjaM CIMYHOCTU MPUOTHKUTH
yueHuuuMa. OJ ydeHMKa TPaKUTH Jla UCIPaBHO U MPEIU3HO HCKa3yjy AeduHUIMje U cTaBoBe. [IpomMpUTH W YTBPAUTH YYEHHMUKE CTABOBE O
MaTeMaTUIIM U BaKHOCTH MaTeMaTHKEe Kao HayKe, Mo3MBajyhu ce Ha pelieBaHTHE HCTOPHMjCKE MOJATKE Be3aHE 3a NpuMjeHy TanecoBe 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 mocBeTuTH opeheny naxmy u npuMjeHu [luraropuHe TeopemMe y pauyHCKUM U KOHCTPYKTHBHHUM 3aJlaliuMa.
Kon KOHCTpYKTHMBHUX 3aJaTaka OJf y4e€HUKa 3aXTHjeBaTH MPEIHU3HOCT y IpTamy. KOHCTpyKIMje BpIIUTH MOMONY TE€OMETPHjCKOT Mpuodopa.
MortuBHcaTd Y4eHHKE Ja yIOTpeOOM padyyHapCKUX MporpaMa (Ha MpuMjep mporpama 3a JUHAMHUYKY T€OMETPHjy) aHaTu3upajy 0COOMHE M OJTHOCE
reoMeTpUjCKUX (hUrypa Koje cy pe3ynraru Tpanchopmalnja CIMYHOCTH.

Tpuronomerpuja npapoyrJor Tpoyrja

OBy TeMy peaJn30BaTH ca MOCEOHNM 3aXTj€BOM MOTIYHOT pa3yMHjeBama Be3a u3Mel)y cTpaHuIia ¥ yriaoBa IpaBOYIJIOT TPOYTJa, HBHXOBE MOCIHEIUIIE
u npumMjene. [Ipu pjemaBamy npaBoOyrior Tpoyria Tpeba ce OrpaHMYUTH Ha jeHOCTAaBHUjE, aly pa3HOBpCHH]je 3aaaTke. [loceOHy maxmby 1M0CBETUTH
NPUMjEHH TPUTOHOMETPUjCKUX (YHKIMja Ha pjeliaBame NpoOJeMcKuX 3anaTaka. KOpHUCTHTH mpuMjepe U3 pealHor >KHUBOTAa KOJU 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 noJi KOjuM Iajiajy CyHYeBH 3paly, IpUMjEeHe Yy I€0J0r1jH, YIIIOBH €rMIIaTCKUX MUPaMUa, BUCHHE Pa3HUX o0jeKara u CIl.
JIlnneapHa pyHkumja

Y okBUpY OBe TeMe Tpeba W3BPIIUTH MPOAYOJbUBAFE M W3BJECHO NMPOIIMPUBAKE 3HAWka YYCHHKA O (PyHKHjaMa yOININTe M, MOCEOHO, JIMHEAPHO]
¢bynkuuju. [IoHOBUTH OCHOBHE OCOOMHE KOOPJIMHATHOT CUCTEMa Y PaBHH W NPHKA3 Tadyaka y leMy. HayunTu kako ce UCIHTYjy U 3alHcyjy OCOOMHE
nuHeapHe pynkuje. JlnneapHe QyHKIMje UMajy BEITUKY MPUMjEHY Y Pa3IMIUTUM 00JIacTIMa Hayke u mpakce. [lopea OCHOBHUX METOJ1a, HACTAaBHUKY
ce Cyrepuile Ja y Mpolecy NpHUIpeMe 3a 4ac MPUIPEMHU U pa3pald, a Ha caMOM 4acy YYCHHUIMMa MPE3EHTYje KOHKPETHE CHUTyalldje y KOjuMa ce
KOPHCTE j€ITHOCTaBHU U CIIOKEHHjH TIPUMjepH yIoTpede InHeapHe (QyHKIHje Y pjeliaBamy MPakKTHIHUX rnpodiiema. Ha KOHKpeTHHM mpuMjepuma us3
¢busnke, xeMuje WK eKOHOMHje (KPEHYTH Ha IPUMjep ca KpeTameM THjella P KOHCTAaHTHO] Op3WHM), youaBaTH ocoOMHE nuHeapHe ¢yHkuuje. Ha
npuMjepy u3 ¢usnke, ynopehusatu rpaduke Kojuma ce MpHKasyje KpeTame THjela Ipu pa3iTuuuTuM Op3uHama. [lutaté ydeHuke, Kako Ha OCHOBY
rpaduka MOXEMO J1a 3aKJbYIMMO Koje THjeso ce kpehe Behom Op3nHOM? YueHurm Tpeda 1a KOpUCTE padyHapCcKe mporpamMme Kao MOJIPIIKY y CTULAkY
BjElITHHA paja ca JuHeapHoM (QyHKiujoM. [loacTuiiaTy yuyeHHWKe J1a caMu, MCTpaxyjyhu moyslnaHe pecypce Ha WHTEPHETY, MPOIUjeHE KBAJIUTET
OHJIAjH TIpoTpama 3a CKUIpame rpaduka GyHKIMja u 1a ehuKacHO KOpUCTE Oap jesIaH O] ’hHX.

JIluHeapHa jeHAYHHA M HejelHAYMHA C jeJHOM HEMO3HATOM

VY okBupy oBe Teme Tpeba M3BPIUIUTH MPOAYOJFHUBAKE U M3BJECHO MPOIIMPUBAKE 3HAKA YUYEHUKA O JIMHEAPHO] JeIHAYMHU C JeTHOM HETMO3HATOM H
CUCTEeMa jeJHauMHa ca JABHje Hero3Hate. Mctuuyhu mojam eKBUBAJIEHTHOCTH jJeIHAYMHA U NMPUMJEHY y BbUXOBOM pjeliaBamby. 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 o0JAaCTH U peanHor *uBoTa. [loBe3nBaTH BjeIITHHE aHATM3Mpama pjellemha ca MHTepIpeTanujoM No0HjeHHX pjemema. OuekuBaTH o
y4eHMKa J1a popMHpajy KPUTUYKH CTaB O J0OMjeHUM pjeriewuma. [Ipuinkom obpase HejeTHaunHa ca jeIHOM HEMO3HATOM OTPAaHWYMTH CE€ CaMO Ha
OHE KOje HE caJipke mapaMmerpe. Pjeniema HejeTHaunHa 3aMMCHBATH Ha BUIIIE HAYMHA.

CucreMu JIMHEapHUX je[IHAYMHA €A ABHje HEIOo3HaTe

[IpumapHu 3amaTak je Ja yYEHHIHM JIOCTHTHY MCXOJI€ yueHa KOJU Ce OJIHOCE Ha pjellaBame CHCTeMa JIMHEeapHUX jelHadlHa ca JBUje Hemo3HaTte. Y
OCHOBHOj M Cpe/ib0j IIKOJIM Hajuenthe ce KopUCcTe METO/AA 3aMjeHe, MEeTo/a CyNpOTHUX KoeduuujeHata, KpamepoBo mpaBuiio u rpaguuka MeToAa.
Kana je pujeu o pjemaBamy cucremMa, yueHUIM TpeOasia Aa 3a JaTH CUCTEM jeAHAYMHA MPENo3Hajy M apryMeHTYjy Koja MeToja je MoroaHuja (koja
TEeXHUKa 3aXTHjeBa Mame U3payyHaBama, paj ca ,,jeIHOCTAaBHUjUM OpojeBHMa, pjelaBame y MambeM 0pojy Kopaka u ci.). Kopuctutu u pauyHapcke
nporpaMe 3a pjeliaBambe CUCTeMa JHMHEApHHUX jelHaunHa. MOTHBHMCAaTH YYEHUKE Ja caMHU HalWIly padyyHapCKH MporpaMm 3a pjellaBame CHcTeMa
JUHEApHUX jelHauynHa. MOTHUBHUCATH YUCHUKE Ja CaMH IMPEIMO03HA]y PealHEe CUTYaIlhje KOje Ce MOTY MPEACTaBUTH CUCTEMUMA JIMHCAPHUX jeAHAYMHA.
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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
aHaJIM3y U MHTEPIPETALUjYy TOOHjeHUX pjellieha, Y KOHTEKCTY (popMHparma CONICTBEHOT CTaBa, KPUTHYKOT MUIILJBCHA O JIOOUjSHUM pe3yiiTaThuMa.

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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