lNpBa ocHOBHA WKoOAA Kpasba lMeTtpa Il YKuue

LUKOJICKU MPOTPAM 33 MATEMATMUKY 3a NETU PA3PE]

Bpeme Tpajatba nporpama: WKoacka 2020/2021. n 2021/2022. roanHe



Mpepamert: MatemaTuka
Paspes: netu

Noguwmwu poHAa vyacosa: 144
HepesrbHu doHA vacosa: 4

Uumb:  Lub HacTaBe M yderba MaTeMaTUKe je [a YYeHUK, oBnaaasajyhu mateMaTMiKMM KOHLENTMMA, 3HakbMMa U BelITUHaMa, Pa3Bunje OCHOBE ancTPaKTHOr U KPUTUYKOT
MULL/beHa, NO3UTUBHE CTaBOBE NMpema mMaTeMaTuLM, CNOCOBHOCT KOMYHMKaLMje MaTeEMaTUYKMM je3SUKOM M MUCMOM U MPUMEHM CTeUYeHa 3Hatba W BelITUHE Y Ja/bem
LLIKOJIOBakbY U pellaBakby Npobaema U3 CBaKOAHEBHOT }KMBOTa, Kao M Aa GopmMpa OCHOB 3a Aa/bM Pa3BOj MaTEMATMUKUX NOjMOBa.

FNOBATHU NNAH

®doHAa yacoBa
OBNACT/TEMA/MOAY
OBPAZA YTBPBUBAHSE CBETA
NPUPOLHWUBPOJEBM U
1 14 16 30
NE/BUBOCT
OCHOBHM MOJMOBY
2 10 9 19
FEOMETPUIE
E 7 8 15
4| paznomum 25 27 52
5. | OCHA CUMETPUIA 5 7 12
A | OBHAB/bAFSE TPAZLVIBA U3 2 2
MPETXOHUX PA3PEIA
MPUMPEMA, M3PAZIA U
B | CNPABKA MUCMEHMX 12 12
3AZIATAKA
YKYMHO 61 83 144




HanomeHa: 3a obHaB/batbe rpaanBa, MHULMjaIHU TECT U aHa/M3y pe3y/siTata MHMLUMjANHOr TecTa nsaHMpaHa cy 4 yaca. MNMopen nporpamom npeasuheHnx 8 yacosa 3a
n3pagy v UcnpasBky NMCMEHUX 3a4aTaKa, U3aBojeHa cy jow 4 yaca 3a npunpeme 3a nMcmeHe 3agaTtke. OBM YacoBM Cy M34BOjeHM jep NO NPaBUAY He NpMNaaajy jegHoj o4,

HacTaBHMX 06/1aCTH, Ha FbUMA Ce CUCTEMATU3Y]je 3Harbe U3 BULLIE HacTaBHUX 061acTu.

K/bY4YHU NOJMOBM

MpupoaHu 6pojeBu u Ae/bUBOCT — CBOjCTBA A4,Ee/bUBOCTU, YNHNOLLM, CaAPKA0LM, CKYNOBM M CKYNOBHE onepaLluje, NPoCTu U CNOXKeHW 6pojeBu, pacTaB/bakbe Ha NpocTe

YMHMOLE, HajMakbM 3ajeAHNYKM cagpiKanal, Hajsehu 3ajegHUYKM gennnad,

OCHOBHM NOjMOBU reoMeTpuje — 0AHOC NpuUnaaarba v pacnopena, o4HOC NPaBUX Y PaBHK, NapanenHOCT, KPYXKHULLA, KPYT, NPEHOLLEHE U HaJ0BE3UBarbE AYKMH,

LLeHTpa/Ha CUMETpUja, BEKTOPU, TpaHcaaumja

Yrao — ueHTpasiHW yrao, je4HaKoCT yr10Ba, HagoBe3nBakbe Yr/10Ba, YNopeaHN YI0BU, KOMMNJIEMEHTHU M CYNJIEMEHTHM YI10BK1, Mepa yria, HopMasiHe NpaBe, YHaKPCHM

YFN0BU, YI/I0BU HA TPAHCBEP3a/aW, YI/I0BU Ca Napane/iHum Kpaumma

Pasnomum — nojam pasnomka, npolwnpmsamse, ckpahusare n ynopehusarbe pasnomaka, AeUMMaHU 3aMnuc, MeLoBUTM 6p0j, 3a0KpYr/b1Batbe, PELLMMPOYHA BPEAHOCT,

NPOUEHTU, aPUTMETNYKA CPpEANHA, pa3Mepa.

OcHa cumeTpuja — 0ca CMMETpUje, OCHOCMMETPUYHE dUrype, CUMeTpana Ay»Ku, CUMeTpana yria.

PegHu | Ucxogu Teme/o6nact | Cagpaju nporpama MehynpeametHe | HauuMH u noctynum octBapuBakba Nnporpama
. KomneTeHuuje

6poj YueHuk he 6utn
y CTakby Aa:
- N3payyHa BpeaHoCT MNpeu geo KomneTteHuuja 3a .
jeaHocTasHujer LENOKMBOTHO MNpupopgHu 6pojesu n gesbuBoct - OBa Tema NpeacTaB/ba NPUPOSHY

1. 6pojeBHOr M3pa3a 1 NPUPOOHM CBojcTsa onepayja yuere; Be3y ca rpaZiuBoOM MPBOT LUUKAYCa U Y OKBUPY He Tpeba NpoLLInpuTm 1
peLun jeAHOCTaBHY BEPOJEBU U cabuparba ) npoaybuTh 3Harba Koja cy ydeHUUu paHuje ctekan. O6HOBUTH
nuHeapHy jeaHaunny | AE/bUBOCT MHOMKEHa KOMyHUKaLWja; cBojcTBa cKynosa H 1 HO (npeTxoaHWK nau cnenbeHnk) u noacetutu

WY HejeAHaunHY (y
CKyny NPUPOAHMX
6pojeBa);

- pewu jeaHOCTaBaH

oAy3nMatba U
Aesverba y ckyny NO .

Jerberbe ca ocTaTKOM

paz c nogaunma
n
nHpopmauujama

ce Npuapyuneara bpojesa Taukama 6pojeBHe npase.

Kpo3 pasHoBpcHe 3agaTKe ca M3pasnma, jeaHaunmHama u
HejeAHaYMHaMa M3 CBAKOAHEBHOT }KMBOTA, HACTaBUTK ca




npobnaem us
CBaKogHEBHOT
XunBOTa Kopuctehu
6pojeBHM 13pas,
JINHEApPHY jeaHAYMHY
WK HejeAHauuHYy (y
CKYMy NPUPOAHNX
6pojeBsa);

- NPMMEHU NpaBuna
Ae/bUBOCTU Ca 2, 3,
4,5,9,25u
OeKagHUM
jeamMHULama;

- pasnMKyje npocTe n
cnoxeHe b6pojese U
pacTtaBu 6poj Ha
npocTe YUHNOLE;

- oapeamn v NnpUMeHu
H3C v H3[;

- U3BOAM CKYMOBHE
onepaumje yHuje,
npeceka, pasauke u
npaBUIHO
ynotpebsbaBa
oarosapajyhe
CKYNOBHE 03HaKe;

- NPaBUIHO KOPUCTU
peuun u, unu, He,
CBaKM y
MaTemMaTU4Ko-
JIOTMYKOM CMUCAY;

y ckyny No (jeaHakoct
a=bqg+r, 0 < r<b).

CBojcTBa A4€/bMBOCTH;
YMHMOLM M CagpiKaoLm
npupoaHor 6poja.

Hemusoctca2, 5u
OeKagHUM
jeanHnuama.

Jemunsoct cad n 25.
Hemunsoctca3dn9.

CKynoBu 1 CKyNoBHe
onepaumje: yHuja,
npeceK u pasnunka.

Apyrv geo

MpocTn n cnoxkeHu
6pojesun. EpaTocTeHOBO
cuTo.

Pactass/barbe NpUpPoOaHUX
6pojesa Ha npocTe
YnHmoue.

3ajeHUYKM genmnal
Hajsehu 3ajeAHNYKHM
aenvnay,. Eyknnpos
anroputam 3a
Hanaxkewe H3/.

3ajegHUYKM cagprKanal,
W HajMarU 3aje AHUYKM
cagpxanay,. Besa
namehy H3 n H3C.

AurnTanHa
KOMMNeTeHUN]a;

peluaBarbe
npobnema;

capajma.

nsrpahuearbem nojMoBa 6pojeBHUN M3pa3, NPOMEH/bMBA, U3Pa3 C
NPOMEH/bMBOM M NPUAPYKMUBAHbE, KopUcTehU NpU TOMe U TepMUHE
n3pas, popmyna, uckas. Koz jegHaunHa n

HejefHauYMHa 3a4pKaTh Ce Ha je4HOCTaBHUjUM 0BANUMMA, Y Ln/bY
ycBajarba KOHLLeNTa pellaBarba AaTor npobiema.

YoyaBaTu npumepe jeHOCTaBHUjUX (PYHKLMJCKMX) 3aBUCHOCTU Y
pasHUM 061acTMma (NpuApyK1UBarbe No 4aToM Npasuay bpojesa -
6pojeBnma, bpojesa - Ay*KMma, bpojesa - noBplwMHama 1 gp.). Mpwu
TOMe je BaXHOo Kopuwhere anjarpama u Tabena (anjarpam Toka
anroputma, Tabena

pe3ynTata Hekor npebpojaBarba MM Mepetrba U 4p). Y oBom geny
Tpeba KOpUCTUTU U NPUMEPE Ca FTEOMETPUjCKUM 061MLMMa, Y KOjuMa
ce nojaBsbyje 3aBUCHOCT mehy BenymnHama.

Y Aeny Koju ce o4HOCK Ha Ae/bMBOCT, NOACETUTU YYEHUKE Aa
Ae/bere y CKyny npupogHux bpojesa 6e3 octaTKka Huje yBek moryhe.
YBecTu gesbere ca 0CTaTKOM, jeaHaKocT a=6g+p, 0<p<6 1 ckyn
moryhux octaTtaka. Mctahu cBojcTBa A€/UBOCTU U aHAIU3MUPATH
Ae/bUBOCT 36Upa, pas/iMKe U NPon3BoAa.

MpaBuna Ae/bMBOCTU AEKAAHUM jeAnHULAMa U BpojeBuma 2, 5, 4 m
25 yBecTu Tako 43 yYeHUUU CaMU OTKPMBAjy 3aKOHUTOCTU U aKTUBHO
Ce YK/byuyjy Y NPOLLEC UCTPAXKMBAHbA M yYetkba, 40K 3anpaBuia
AesbuBocTy ca 3 n 9 Tpeba yyeHuKe fo6po n3abpaHum npumepuma
BOAWTU A0 npasuna. Takohe, ydeHnum Tpeba ga youe 1 Bese nsmehy
OBUWX NpaBmaa (HNp. aKo je 6poj aeswus ca 10, aesbmB je M ca 2 n ca b).
Ha oBom y3pacTy, Harnacak Tpeba ga byae Ha NpMMeEHM, a He Ha
bOpPMaNHOM HauMHy M3Narara.

Ha KoHKpeTHMM npumepuma nogckynosa HO, yBectun pasnnunte
HauyMHe 3anncKMBarba CKYNoBa y3 yBohere nojma npasHor ckyna u
6eCcKoHaYHOr cKyna. YBecTr OCHOBHE MOjMOBE O CKyNnoBMMa U
MaTEMATUUYKOM M3parKkaBakby: CKyN, eNemMeHTH, NOACKYN, jeAHAKOCT
CKYrMoBa, NpasaH CKyn, ca

oaroeapajyhnm 3HauMma; CKynoBHe onepaupmje: yHuja, Npecek,
pasnuKa u ogrosapajyhe o3Hake. Kopuwherem npumepa us
Tekyhux cagprKaja, NOCE6HO apPUTMETUYKMUX U KacHUje
reoMeTpujCcKMxX, Aa/be OCMULL/bABaTK Nojam cKyna, nsrpahumeatu
MaTEMATUYKK je3UK U YHOCUTH NPELU3HOCT y




n3paxasary. Ha nogecHMm npumeprma MaycTpoBaTth
MaTEMaTUYKO-NIOTUYKY YNOTPEeBY peun: CBaku, HEKU, AU, U, HE,
cnegu (ako...oHga). CKynoBHe onepaunje Hag ABa ckyna Tpeba
WNYCTPOBATM PA3HOBPCHMM NPMMeEpPUMa ca NPUPoaHUM BpojeBnma,
y3 Kopuwhere BeHoBUX anjarpama u 6es

mux. Mopea Tora, yueHuum Tpeba Aa peluasajy 3aaaTke y Kojuma ce
CKYNOBHe onepalunje NnpuMerbyjy Ha CKynose aesmnaua, 04HOCHO
cagpkanaua 6pojesa, WTO NpeacTaB/ba Aobap yBog 3a yBohewe
nojmoBa Hajsehu 3aje4HMYKM Aennnal, M Hajmarbu 3aje JHUYKK
cagprkanau,.

YBecTu nojMmoBe NPOCTOr U CA0XKeHor bpoja, 06jacHUTM nocTynakK
EpaTocTeHoOBOr cMTa M NOCTyNakK pacTaB/batba NPUPOAHMX BpojeBa
Ha npocTe YMHMoUe 1 oapehumBarba HajBeher 3ajegHNYKOr gennoua
W Hajmakber 3ajeIHNYKOr caapkaoua, Eyknnaos anropmtam (Ha
KOHKPETHUM npumepuma) n sesy namehy H3 n H3C, n ocnocobutn
YUYEHUKeE 32 HbMXOBM NPUMEHY Y NPObaeMCKMM 3a4aumma.

- aHa/M3Mnpa ogHoce
[aTUX reOMETPUjCKUX
objekaTa 1 3anuwe
NX MaTeEMaTUUYKNM
NMCMOM;

- OnuLe OCHOBHEe
nojmose y Be3u ca
Kpyrom (LeHTap,
NoynpeYHuK,
TAHreHTa, TeTMBa) U
oapeam nonoxKaj
TayKe n Npase y
OZHOCY Ha KpyT;

- HaupTa NpaBy
napasnesHy AaToj
npasoj kopuctehu
reomeTpujCcKm
npubop;

OCHOBHM
NnoJMOBU
FTEOMETPUIE

Tauke 1 npase;
OAHOCU Npunagawa u
pacnopega.

OpfHoc npasux y
paBHWU;
napanenHocT.

Mepere ayxuHe u
jeaQHaKoCT OyxXu.

Kpy>xHuua v Kpyr.
KpyxHuua n npasa.

MpeHoLuere u
HaJoBe3MBaH-E OYXMW.

LeHTpanHa cumeTpuja.

KomneTteHuymja 3a
LEeNI0XKNBOTHO
yuyeme;

KOMYHWKaUMja;

pag c nogaunma
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UHbopMauujama;

AUrUTanHa
KOMNeTeHLN]a;

pellaBarbe
npobnema;

Capajtba

OCHOBHM NOjMOBM reomeTpumje - [NaBHU LW/ TEME jecTe A3
YCNOCTaBW NPMPOLHM Npenas Ha BULLE HABOE pasyMeBara
reomeTpwje, ca HUBOA BU3yen3aumje (Ha Kome cy 6asmpaHm
cafprKaju reomeTpuje y NPBOM LIMKAYCY), HA HUBOE aHaIn3nparba U
ancTpakuuje (ogH. HepopmanHe geaykumje). Hosu HMBO
noAapasymeBa ONUCUBakbE U penpeseHTaLmje reoMmeTpujCKmx
objekaTta Ha npMpogHOM U GOPMaASHOM je3nKy, aHaAn3nparse
ofHoca mehy objekTMa. YYeHNUM yCcBajajy enemeHTe AeAyKTUBHOT
3aK/byuymBatba (MpaBuaHO popmynmcarse TBphera; NpaBUIHO
3aK/byuMnBatbe, MPABUIIHO KopUwhere BE3HUKA U, UK, @ HAPOUUTO
aKo...oHZa). Cagp:kaje Tpeba ga npate 3agaLm y KOjuma ce Uctmue
NpPaBWJIHO N3ParkaBatbe, LOrOBOPEHO 03HAYaBaHe, KOPEKTHO
LpTarbe, M Kojuma ce noactTuye I0rMYKo-KoMBUHATOPHO
pasmuL/batbe.

Monasehu oa NojmoBa Tauke M NpaBe M 04HOCa NpPUNaaarba U
pacnopega yBecTu nojam Ay»Ku 1 Nojam Noaynpase u HaunHe
HMXoBOT 0benerkaBara. HepopmanHo uctahu ounrnesHe UCTMHe
Koje ce ogHOCe Ha HaBedgeHe NojMmoBe W O HOCe.

PasmaTtpaTv ogHOC ABe Npase y paBHU; GOPMyINCATU Kao




- ynopegu, cabupa u
O4Y31IMA LYK,
KOHCTPYKTUBHO U
PayYyHCKY;

- NpecnnKa patm
reoMeTpujCKu
objekar
LeHTpasIHOM
CUMETPUjoM U
TpaHcnaumjom;

- MPaBUJIHO KOPUCTU
reoMeTpujCKu
npubop;

BeKkTop 1 TpaHchaumja.

ouYnUrneaHy UCTUHY [a 3a CBaKy NpaBy M TauyKy BaH He NOCTOojM
jeANHCTBEHA NpaBa Koja Npoaa3un Kpo3 AaTy TauyKy M napasnesnHa je
[aToj NpaBoj; 3aje4HO Ca OBOM YNMHEHULLOM MOKa3aTU LpTatbe
(0BUYHMM 1 TpOYraoHUM NerNpPoM) NpaBe NnapanesiHe 4aToj NpaBoj
KPO3 TauKy Koja joj He npunaaa. Kpos 3agaTke ncrtahu
CUMETPUYHOCT M TPAH3UTMBHOCT NapanenHocTu (6es ysoherwa Tmx
nojMmoBa), Kao U 06,1aCTK Ha Koje je nogesbeHa paBaH 3a4aTUm
npaBama. Kao nocebHo BaxkHe 061acTu (3ajegHo ca rpaHUL,om)
ncrahu Tpoyrnose 1 napanenorpame M HaymMHe HUXOBOT
O3Ha4aBatba.

O6jacHMTK NpaKTUYaH 3Ha4aj CTaHAAPHUX jeANHULA Mepe U
notpeby 3a AenoBuMa jeanHuue mepe. M3paxkasaTu Ay*KuHe
BULLEMMEHOBAHMM BpojeBuma 1 nctahu npersaparse y jegHOUMeEHe
HAjHUXKMX jeANHULLA. JeHAKOCT AYKM YBECTU KAo jeAHaKOoCT
HUXOBUX AY*KMHA (Y3 UCTMLAHbE Aa Ce jeaHAKOCT He 04HOCM Ha
jeAHaKOCT AY¥KM Kao CKynoBa TayakKa).

YBeCTM NojMoBe: KPYXKHULA, KPYT, LLeHTap, NOAYNPeUYHUK, NPEUYHUK,
JIYK, TeTMBA U TaHreHTa. O4HOC ABe KPYXKHULE, OAHOCHO ABa Kpyra
pa3maTpaTh Ha KOHKPETHUM NMPUMEpPMMA M 3aaumma.

KOpMCTUTHM WecTap Kao reoMeTPUjCKN MHCTPYMEHT 3a LipTarbe
KPY*KHMLA, ynopehurBarbe AyXKMN U onepaumje Hag Hhuma.

KoHCTpyKTMBHO ynopehusarbe, cabuparse U o4y3nMarse AyKu
noBe3aTn ca Meperem. Y 3a4aLnma KOPUCTUTU N3NIOM/bEHE IMHUjE
(oTBOpPEHE M 3aTBOPEHE) HE3 eKCNANUNUTHE AedUHMLMjEe U YBECTU
nojam ob61ma 3aTBOPEHE U3TIOM/bEHE INHM]E.

LleHTpanHOM CMMETPUjOM NPECNKABATU TauKe, OYKU, KPYKHULE,
TPOYrnoBe, KBagpaTe v npaBoyraoHuke. Mctahun ocHoBHe ocobuHe
LeHTpasHe CUMETPUje U NOBE3aTh UX ca ocobMHama
napasnesnorpama.

YBeCTM NojMoBe YCMEPEHUX AyKN U BEKTOpa (MHTeH3UTeT, npasal,
cmep). TpaHcnaumjom ("napanenHnm npeHolerem") npecanmkasaTtu
TauKe, AyXKM, KPYKHMLLE, TPOYI/I0BE, KBaApaTe M MPaBOYraoHUKe U
ocTane jegHocTaBHe ¢purype, Kopmucrehn npm Tome reomeTpmjcKu
npubop. Uctahu ocHoBHe 0COBUHE TpaHCAaumje M NoBe3aT UX ca
ocobvHama napanenorpama.




- ngeHTuduKyje
BPCTE M ONuLLe
CBOjCTBa yrnosa
(cyceaHn,
yrnopegHu,

YHaKPCHMU, YI10BU Ha

TpaHcBep3anu,
yrnoBu ca
napanesHnum
Kpaumma) u
NPUMEHMU HUXOBE
y3ajamHe ogHocCe;

- HaupTa nNpasy
HOPMasIHy Ha faTy
npasy KopucTtehu
reoMeTpujCKu
npubop;

- U3SMepun Aathn yrao 1
HaupTa yrao 3agarte

mepe;

- ynopegu, cabepe u

oAy3me yrnose
PaYyHCKK U
KOHCTPYKTUBHO;

- peLwwu jegHOCTaBaH
334aTaK NpMMEHOM

OCHOBHMX CBOjCTBa
napanenorpama
(jeaHakocT
HacnpamHKX
CTpaHuua 1

HacCMpamHUX yrioBa);

YIAO

Yrao, UeHTpanHu yrao;
jeHaKOoCT yrnoBsa.

Hapose3unBare yrnosa
(cycegnu yrnosm,
KOHCTPYKTMBHO
ynopehusame,
cabuparbe n
o4y3nMmatbe yriosa).

YnopeaHu yrnosu;
BpCTe yrnosa.

Mepeme yrnosa,
cabuparbe n
ofay3vmare mepe
yrnosa.

Yrao usmehy age
npase; HOpMasHe
npaBe; YHaKPCHU
YrN0BMU.

Yrnosu Ha
TpaHcBep3aau.

TpaHcnaymja v yrnosu.

KomneTteHuymja 3a
LEe/I0KNBOTHO
yyeme;

KOMYHWKaUMja;
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nHpopmauujama;

ANrnTanHa
KOMMNeTeHLN]a;

pelaBakbe
npobnema;

Ccapajha

Yrao - YraoHy AMHKUjy yBECTM Kao YHUjy ABe nosynpase ca

3aje AHUYKMM NOYETKOM. AKO yraoHa IMHWja HUje onpyeHa, uctahu
pas3nnKy namehy KOHBEKCHE M HEKOHBEKCHEe 061aCTM Y 3aBMCHOCTHU
O/, TOra Aa v Ta 061aCT CaAPHKM UAN HE CAAPKM AYHK Ymnju cy
KpajeBu Ha Kpaumma. Yrao yBeCTU Kao YHWUjy YyraoHe InHUuje 1 jeaHe
o/, NOMeHyTMX 06.1acTu, anun fasba pPasmaTparba OrpaHUuYnTN Camo
Ha KOHBEKCHe yrsioBe. YBeCT! 1 03HayaBakbe yr/10B8a Mainum
cnosuMa rpykor andabeta. Kopuctehu ce mexaHUYKMM MoAeNnMa
(KpeTarbe KnaTHa, fienesa u c1.) MOTUBMCATU NPUAPYKUBAHE
KPYXXHUX NyKoBa (M oarosapajyhux TeTusa) yrnosuma. JeaHake
YFN0Be YBECTW Kao YrnoBe Ynje cy ogrosapajyhe tetmse y Kpyrosuma
jegHaKnx noaynpeyHuKka jeaHake. Ha oBo objalurberse HagoBesaTn
KOHCTPYKTUBHO NpeHoLere YrnoBa nomohy wectapa v newunpa, a
33aTUM M KOHCTPYKTMBHO ynopehusarbe, cabuparse M oay3nmatbe
yrnosa.

Pa3BWTM KOZ YYEHMKA BELWITUHY Mepetrba U LpTakba yria nomohy
yrnomepa. loBesaTtu jeHaKOCT yrnoBa ca jeaHakowhy HUXoBUX
Mepa. YBecTu aenose cTeneHa (MMHyTe U CEKYHAE) U NOCTYNKe
cabuparba M o4y3MMarba Mepa Yr/ioBa

Ob6jacHWTH jeHAKOCT YHAKPCHUX Yr10Ba U YBECTU HOPMATHOCT
npasux. Y4eHuKe Tpeba ocnocobutn Aa upTajy Hopmany Ha npasy U3
AaTe Tayke ynotpebom TpoyraoHOr fiekbnpa, a HAKOH UCTULLAHbA
HOPMaAJIHOCTU TaHreHTe U ogrosapajyher nonynpeyHuKa, u 3a
LpTarbe TaHreHTE HA KPYXXHULY Y 334aT0j TaUYKM KPYKHMULE.
O6jacHMTH WTa ce noapasymesa Mo pacTojatbem Tayke of npase.
Moa yrnom namehy npasumx Koje HUCY mehycobHO HopmasHe
nogpasymeaTtu ogrosapajyhu owTrap yrao.

Wctahu yrnose Koje obpasyje TpaHcBep3ana Age napasiesiHe npase.
Kaga TpaHcBep3ana HYje HopmasiHa Ha napasie/iHMMm NpaBama,
AobuvjeHe yrnose nogenunTu Ha owWwTpe M Tyne u uctahum aa cy ceu
yrnoBm ucte Bpcte mehycobHo jeHaKM.

O6HOBMTM jeAHAKOCT HacnpamMHUX CTpaHuLLa Napanenorpama, u
W3BECTM jeJHAKOCT HACMPaMHUX




yrnoea napanenorpama. O6jacH1TM WTa ce noapasymesa nog,
pactojatbem n3mehy ase napanenHe npase. Uctahu ogHoce yrnosa
ca napanefHuMm Kpauuma.

- NpoYUTa, 3anuLle,
ynopeau v
npeacrasu Ha
6pojeBHOj
nosynpasoj
pas/siomMKe U
AeummantHe bpojese
1 Npesoan ux n3
jegHor 3anucay
Apyrv;

- oApeayn MecHy
BpegHocT unudpe y
3anucy geunmanHor
6poja,

- 3a0Kpyrau 6poj u
NPOLEHN TPELLKY
3a0KpPYr/bUBakba;

- U3payvyHa
BpeaHoCT
jeaHocTaBHUjer
bpojeBHOr U3pasa u
peLumn jeAHOCTABHY
JINHEeapHy
jeaHaunHy un
HejeaHaYUHY;

- peww jegHoCTaBaH
npobnaem us
CBaKoAHeBHOr
XuBOTa Kopuctehu
6pojeBHM 13pas,
JINHeapHy
jeaHauYnHy nnm
HejeaHauYUnHYy;

PA3/1OMLMN

Mpeu geo

Mojam pasnomka
o6auka a/b (a, b EN).

MpuapyKunearbe Tayaka
6pojeBHe noaynpase
passiomuuma.

Mpowunpusamse,
CcKpahuBame U
ynopehusame
pas/siomakKa.

[eunmanHu 3anuc 6poja
n npeeohetrbe y 3anuc
ob6aukKa a/b (b=0).
Ynopehusame 6pojesa y
AeLMManHoOM 3anucy.

3aoKpyr/bmuBarbe
6pojesa.

Apyrv aeo

OcHoBHe payvyHcke
onepaumje ¢
pasnomumma (y oba
3anmca) 1 bnxosa
cBojcTBa. M3pasu.

JegHauunHe m
HejegHa4YUHe y CKyny
pas3/siomaka.

KomneTteHumja 3a
LEe/I0KNBOTHO
yyeme;

KOMYHWKaUMja;

paz c nogaunma
n
nHbopmaumjama;

AUrMTanHa
KOMMNeTeHLNja;

pelaBarbe
npobnema;

Ccapajha

Pasnomum - [Nojam pa3fioMKa, Kao Aena ueanHe, y4eHUUn cy
YyNo3Hanu y NnpBom LuKaycy. Ha noyeTky ysectu nojmose npasor
OZLHOCHO HenpaBor Pa3/IoMKa, Kao U MeLLoBuUTor 6poja.
MpeTBapatbe mewosuTor 6poja y Henpasu pasnomak u 0bpHyTo,
noBe3aTu ca NOCTYNKOM Ae/bera Ca OCTAaTKOM.

FeoMeTpujcKy MHTepNpeTaunjy HeHeraTUBHUX PaLMOHaIHUX
6pojesa yBoanumo nomohy 6pojeBHe nonynpase. Mpumepwn 3a To
Tpeba aa byay pasHOBPCHU, UMEHMOLM pa3/ioMaka He Tpeba aa
6yay Behu og 10, a yueHnum Tpeba Aa cxBaTe BaKHOCT M3bopa
jeAHUYHE Ay*KM 32 NPeun3HONpUKasuBarbe 4aTMX pa3somaka.
BpojeBHa nosynpaBa ce MOXKe KOPUCTUTHK U 3a ynopehuBarbe
pasnomaka.

Mpowmnpmeare K ckpahmBarbe pasnomaKka yBOAUTM HA OCHOBY
0COBMHE KOIMYHUKA A3 Ce OH HE Metba KaJa Ce U Ae/beHUK U
Aennnay NOMHOXe, 04HOCHO Noaene UCTUM Bpojem pasNnYUTUM
oA Hyne. CkpahuBame pasnomKa A0 HECBOA/bUBOT NOBE3aTH ca
NMO3HAaTUM NOCTYNKOM Hanaxera Hajseher 3ajeAHUYKOr Aenmoua
6pojuoua n umeHnoua. Ha npumeprma nokasartum ga ce
CKpahuBarbe MOoXKe U3BECTU U MOCTYMNHO, ann Aa je NPeTXo0aHU
noctynak eduUKacHUju.

YNo3HaT yYEHMKE ca PasNINYMTUM HauMHUMa ynopehuearba
pasnomaka. Mpumepe Koju ce KopucTe Tpeba naycrtposaT nomohy
KPY*KHMX MCeYaKa namn Gpurypa y KBagpaTHOj MPEXKM 1 Ha Taj HauUH
noBesaTu OBaj 40 TemMe ca TeEMamMa M3 reomeTpuje (HNp. yrao u
meperbe yrna).

YBohere feuyMaHor 3anmnca passioMKa U HMX0BO NPUKA3UBaAHE
Ha 6pojeBHOj NOYNPaBOj NOBE3aTH Ca MEPEHEM AYKUHE, Mace U
3anpemuHe TeYHOCTH, Kopuwherem Nnpumepa 13 CBakogHEBHOT
*ueorta. NpesBohere pasnomaka y geumMmanHu 3anuc 3anoyetu ca
Pa3sNoOMLMMa KOjU ce MOTy CBECTU Ha AeUMMaHe pasomKe, a




- oapegm npoueHat
AaTe BeNUYMHE;

- MPUMEHU pasmepy y
jeAHOCTaBHUM
peanHum
cuTyaumjama;

- NPUMEHN
APUTMETUYKY
cpeauHy Aatmux
6pojeBa;

- CaKynu nogaTtke u
npuKaxe ux Tabenom
N KPYKHUM
Avjarpamom u no
noTpebu KopucTm
KasKynaTop nuau
pPacnosioXKMBK
codpTBep;

Tpehu geo

MpumeHe pa3nomaka
(npoueHTH,
APUTMETUYKaA
cpeauHa, pasmepa).
OcCHOBHa HejegHaKOCT
p< (p+a)/2 <q.

HaKOH TOra yBeCcTM M Nojam NepuoLMYHOr AeLMMaNHOT 3anuca.
Cabuparbe 1 ogy3nmarse pasnomaka yBecTu ceoherbem Ha
3ajeiHMYKM MMEHMNALL, C TUM LUTO Ha NOYeTKY He Tpeba
MHCUCTMPATM Ha HajMakbeM 3ajeJHNYKOM cagprKaoly. MHoKetrbe
pasnioMaka HajnaKLe je UAYCTPoBaTH Y KBAZAPATHOj MPEXU HNp.
NpeKo NoBpPLIMHE NPAaBOYraoHMKa. MNpe Aesberba pas3omaka
YMO3HATK YYEHUKE ca NOjMOM PeumnnpoYHe BpeaHOCTM Pas/IoMKa U
npupogHor 6poja. Camo aesbere yBectu nomohy jeaHOCTaBHUX
nprMmMmepa gesbera passiomKka NpMpogHUM 6pojem 1 Ha Kpajy
YOMWTUTK A3 je Ae/betbe PAa3/IOMKOM UCTO LUTO U MHOMEHE
HEroBOM peumnpoYHom BpegHoLwhy.

Kog cabuparba, ogy3vmarba U MHOMKEeHa geummanHux bpojesa
KOPUCTUTK aHanorujy ca ussoherem UCTUX onepauunja ca
npupoaHum bpojesmma. Ko aesberba yBECTU NPBO Ae/bEHE
AeunmanHor 6poja NPUPoOAHUM, @ HAaKOH Tora, Kpo3 Aobpo
ofabpaHe npumepe, NOKa3aTh KaKo ce Ae/bere AeLMMaTHNX
6pojeBa CBOAM HA NPETXOAHU C/yYaj.

YNo3HaTW y4eHMKe ca YNHEHMULLOM A3 0COBMHE pavyyHCKMX
onepalmja Koje cy Baxkuie y CKyny NnpupoaHux bpojeBa, Baxke ny
CKyny pa3siomaka. Kog nspasa ce Tpeba 3agp¥Kati Ha npumepuma
KOjW HUCY CYBULLE C/IOXKEHMU, jep je Lu/b yBexkbaBarbe nssohema
PayYyHCKMX onepalmja U NpUMeHa hUX0BMX 0COBMHa. Mprnankom
obpage jeaHauyMHa U HejeaHa4yMHa Tpeba ce 3a4pKaT Ha
jeaHOCTaBHUjUM NPUMEPMMA U KOPUCTUTU aHaNoMNjy ca
pellaBartbeM jegHauMHa U HejeaHauYMHa Y CKyny NPUPOAHUX
6pojeBa. Tpeba maTn y BUAy Aa cy UCXOAM KOjU Ce OZHOCE Ha
nspase, jeagHauymMHe 1 HejeaHaYMHe Pa3BOjHOT TUMNa, OAHOCHO
NCXoaM Koju ce pasBujajy M TOKOM HapeaHWUX paspeaa.

Beoma BarkaH A€o oBe Teme Cy NPobNeMCKU - TEKCTyalHM 334aLM Y
KOjuMa ce KOpUCTe pPasnomuM U SeUMMaIHN 3annc pasioMaka,
nomohy Kojux ce NoAcTuye passoj IOrMUYKOr HauMHa MULL/bEHA.
Mory ce 06pagnT1 1 pasHu NpobaemMn U3 CBaKOAHEBHOT }KMBOTa,
HMpP. NAaHupare KyhHor byleTa Kojum ce, nopey, ysexxkbaBarba
onepauuja ca AeumnmanHum 3anmcom 6pojesa, cTBapa U OCHOBa 3a
pa3B0oj PMHAHCKjCKE MUCMEHOCTM, a MMa M CBOjy BaCMUTHY yAory.

Y peny Koju ce og4HOCK Ha NpUMeHy, NoTPebHO je yYeHuke




0CnocobuTK Aa NPOLEHTHM 3aNnC Pa3oMKa, apUTMETUUKY CpeauHy
1 pasmepy NoBexKy ca Npobaemnma 13 CBakoAHEBHOT KMBOTa
(nonycTn, nockynsbera, nogena Hosua y ogpeheHoj pasmepw,
n3padyHaBarbe NpoceyHe oLeHe, BUCUHE UAN NPpUMEHa
apUTMETUYKE CpeamHe y CnopTy).

YBohere NpoLeHTHOr 3anunca pas/IoMKa NoXKesbHo je 06pagmTu
Kpo3 BM3yenHe NpeAcTaBe Ha Anjarpammma (Hajnpe KBagpata
NnoAe/beHOr HA CTOTUHE, @ 3aTUM NPOMN3BO/bHOT MPABOYFrA0HMKa,
NPaBWU/IHOT MHOTOYI/1a UM Kpyra) U Kpo3 cuTyaumje y Kojuma ce
npoueHaT Nojassbyje, Kao WTO Cy M3padvyHaBaka CHUXKEHA NN
NOCKyN/berba HEKOT NPoun3BoAa, Hajnpe 3a 25%, 50% 1 75%, a HakoH
pasymeBarba Nojma M KOHLUEeNTa, U 3a 6110 Kojy Apyry BpeaHOCT.
Kpo3 oBe npumepe yjeaHO ce Mmoxe yBexkbaBaTun 1 npesohere
Pa3NoOMKa Y AELMMANHN N NPOLLEHTHU 3aNUC, KPO3 NpUMepe Koju
N3MCKYjy OBaKBY BPCTY 3anuca bpoja.

APUTMETUYKY CPeaUHY je NoskesbHO 0bpaantu 1 sexbaTn Ha
KOHKPETHUM NpuUMepuMa (oLeHe Yy AHEBHUKY, CNOPT, KPO3
NCTPaXKMBaYKe 3aaTKe 1 ci.).

BakHO je npaBuaHO dopMUpatbe M pasymMeBatbe NojmMa pasmepe.
OcnocobuTh yuyeHuKe 3a eHo Kopuwherse y NPaKkcu: Npu LupTakby u
YnTakby Pa3HUX NJaHOBA U rpadMKOHa; Npu ogpehunBary
pacTojatba; Npu pelaBaky Npobaema nogene y AaToj pasmepu u
npu nosehaBaky M CMatbMBakby CIMKA. Obpaay oBor rpaamsa
nogpeamTi NPakTMYHOM LMJ/bY, Y3 NOBe3MBatbe ¢ Beh ynosHaTum
cafprkajuma maTeMaTuKe U Apyrux npeameTa.

OBa o61acT je NnorogHa 3a pasBujarbe PasHUX APYrux KOMNeTeHUM]a,
KpO3 3aZaTKe Koju 61 oA, y4eHMKa U3UCKMBAAWN PA3IMYNTE BPCTE
NCTpaxknBakba. Pesyntate ncTparkmeakba y4eHUUM Tpeba aa
npeAcTaB/bajy rpaduyKmM 1 HA Taj HAUMH CTeKHY ocehaj 3a
ynopehusare pasfomaka y pasimunTMm 3anncmma. 3a ucxog, Kojm
ce 04HOCK Ha NPUKyM/bakbe NoJaTaka U NPUKasmMBake nogartaka y
Tabenn 1 Kpy*KHOM gujarpamy He NocToju oagroeapajyhu cagpiKaj,
jep je npegsuheHo aa ce Ha oCcTBapUBakbY OBOT UCXO4A PAAN TOKOM
peanusaumje uene Teme.




- uaeHTudukyje
OCHOCUMETPUYHY
durypy v oapesm
HEHY OCy
cMmeTpuje;

- CUMETPUYHO
NpPecanKa Tauky, 4yx
M jeaHOCTaBHUjY
¢durypy Kopuctehu
reoMeTpujCKu
npubop;

- KOHCTpyMLe
CUMETPANy OyHKu,
CMMeTpasy yrna u
npMmerbyje hUxoBa
CBOjCTBa;

- KOHCTpyMLUE npasy
KOja je HopmanHa Ha
4aTy Npasy nnau
napanesnHa A4aToj
npasu.

OCHA
CUMETPUIA

OcHa cumeTpuja y
pPaBHU U HbeHE
ocobuHe.

Oca cumeTtpuje purype.

CumeTpana ay*u u

KOHCTpYKLMja Hopmarse.

CumeTpana yrna.

KomneTteHuymja 3a
LEe/I0}KNBOTHO
yyeme;

KOMYHWKaUMja;

pag ¢ nogauuma
7
nHpopmauujama;

ANTnTanHa
KOMMNeTeHUMja;

pelaBakbe
npobnema;

Ccapajha

OcHa cumeTpuja - Kog yBohetrba Nojma ocHe cMmeTpuje o, Bennke
BAXXHOCTM Cy: NPUMEPU KOjU Ce y4eHUUMMa Aajy Ha HernocpeaHo
NoCMaTpare N eKCNepUMeHTUCabE U NUTakba Koja YY4eHULUMa
NMOCTaB/baMo Kako 61 A0oLWAM 40 HUXOBUX OCHOBHUX NPeacTaBa o
HajBa*KHMjMM KapaKTEPMUCTMKAMA OCHE cumeTpuje.

Mpumepe ca OCHOM CUMETPUjOM 3aMNoYeTH Ha KBaApaTHOj MpeXu ca
OCaMa CMMETpPUje Koje Cy MAEHTMYHE Ca IMHNjaMma MpeXKe, ca
UM/bEM Aa YYEHULUM CAMOCTaNHO A0hy A0 OCHOBHMX OCOBMHA OCHEe
cumeTpuje, a 3aTum npehu Ha npumepe 6e3 KBagpaTHe mpexe.
OCHOM CUMETPUjOM MPECNKaBaTK TauKy, Iy}, Kpyr, TPOyrao,
KBaZpaT M NPABOYraoHMK, a MPUANKOM LpTaka KOPUCTUTK
reomeTpujckun npmnbop.

Mojam ocHocumeTpuyHe durype ce Takohe ycBaja UHTYUTUMBHO, LITO
3HauM ga ce HU30M NpUMepa yKasyje ga nocroje purype Koje nmajy
jeaHy nam BMLe oca cumeTpuja u purype Koje Hemajy Ty 0oCoObuHy.

YyeHuKe HayumTu ga Kopuctehu reometpujcku npmubop,
KOHCTPYMLLY CUMETPANY OYKM, CUMETPay yrna, HOpMany n3 Tayke
Ha NpaBy M NPUMEHE HUX0BE 0COBbUHE Y NPoBAEMCKMM 3adaumma.

ONUWTE NPEAMETHE KOMMETEHLWUIE:

YyeHuK je Ha Kpajy obaBe3Hor o6pa3oBatba KPO3 HAaCTaBy MaTeMaTMKe YCBOjMO OCHOBHE MaTeMaTUUKe KOHUenTe (Hymepuyke, anrebapcke, reometpujcke,
CTaTUCTUYKE), 0BNAAA0 je OCHOBHMM MaTeMaTUYKUM npouecuma (pacyhuBarbem, KOMyHUKALMjOM, NOBE3MBAaHEM, MPUMEHOM, MOAEN0BAHEM) U
BeLITMHaMa (padyyHarbem, anrebapckum NocTynumMma, MepeHem, NPOCTOPHOM BU3yeM3aLmnjom, pagom ca nogaunma, npoueHom, Kopuwherem
Ka/IKynaTopa U UHGOPMaLMOHO-KOMYHUKALMOHUM TEXHONOMMjaMa) NOTPebHUM 33 Ja/be LWKON0BakEe U KMBOT. Ocnocob/beH je Aa aHanusupa u Tymauu
npupogHe 1 ApYyLITBEHE NOjaBe, pelasa npobaeme 1 4OHOCK 04 yKe Y CBAKOAHEBHOM KOHTEKCTY. KOMyHUUMPa KopucTeh MaTeMaTUUKK je3nK, KOpUCTU
MHPOPMALMOHO-KOMYHUKALIMOHE TEXHONOTUje U Apyra cpeacTBa.

OCHOBHU HUBO

Pewasa npobaeme 1 AOHOCK OA/yKe Y jeAHOCTaBHUM CUTyalMjaMa Kaja je 3axTeB jacHO GOpMy/ancaH U CBU penieBaHTHM Nodaum HenocpeaHo AaTtu.
Kopuctehn oCHOBHE efnieMeHTe MaTeMaTMYKOr je3uKa, jelHOCTaBHE MaTemMaTUMyKe MoCTynke M MHOOPMALMOHO- KOMYHWMKALMOHE TexHonoruje




caonuwrTaga pelwere npobnema nnm OHeETy O4NYKY.

Cpeptbu HUBO

Pewasa npobneme n AOHOCK OAJ/IyKE Y MO3HATOM KOHTEKCTY, NpM TOME MPUKYM/ba, CE/IEKTyje nodaTke U npumerbyje oarosapajyhe matemaTtnyke
noctynke. Obpasnaxe pewere npobaema namn goHeTy oaayKy. Tymaum npupoaHe U ApyLUTBEHE NojaBe Kopuctehn matemaTnyKe KOHLENTe, npouece u
BELITUHE.

HanpeaHu HUBO

Pewasa npobneme, AOHOCKU OA/lyKe M npoueryje MOryhHOCTU y peanHMm cuTyauujama v npu yemy bupa u BpegHyje NyT U HauyuMHe peluaBahba.
KpUTnukn aHannsmnpa npmpogHe n gpyluTBeHe nojase Kopucrehm matemaTnyke KOHLENTE, NpOLLece 1 BeLWTUHE. AprymeHTyje CBoje CTaBOBE U AUCKYTYje
Kopuctehn maTtemaTnyKu jesuK.

CNEUNDPUYHE NPEAMETHE KOMMETEHLMWUIE

CneunduyHe npegmeTHe KOMMETEHLMjE CY: MAaTEMATUYKO 3Hatbe U PEe30HOBakbEe, MPUMEHA MaTeMaTUYKMX 3Hatba W BELWITUHA Ha pellaBarbe npobnema
N MmaTemaTMuyka KOMYHUKauuja.

OCHOBHM HUBO

Mpumersyje jeaHOCTaBHE mMaTeMaTM4Ke MOCTYMKe Kaja Ccy CBM Mogauu HenocpeAdHo AaTu. [pumerbyje OCHOBHa MaTemMaTWuUKa 3Haka Ha pellaBakbe
jeaHOCTaBHUX CMTyalMja U3 CBAaKOAHEBHOT KMBOTA. PellaBa npobaeme y jeIHOCTaBHOM KOHTEKCTY KOjU Ce CBOJE Ha jefIHOCTaBaH payyH, pellaBarbe
jedHa4YnHa, meperbe, LupTakbe M pag ca nogaunma. Pasyme ocHoBe nucaHe M yCMeHe MmaTemMaTUUYKe KOMYHUKaumje.

Cpeptbu HUBO

Mpumerbyje MaTemaTMyKe KOHUENTe, NPoLece M BEWTUHE Y PasIMinTMm cutyaumjama. bupa ontumanHe HauuHe pewasarba npobnema kopuctehu
Hymepuuke, anrebapcke n reometpujcke metoge. AHanusupa nogatke kopuctehn OcHOBHe CTaTUCTMUKe meTode. Yme Aa KopucTu oarosapajyhe
cpeactBo UKT 3a opraHusaumjy n obpagy nopataka. Pasyme 3axTeBe C/AOXKEHMUX MaTeMaTUYKMX 3adaTaka M pewasa ux. Oarosapajyhum
MaTEMATUYKMM NOjMOBMMA M CMMBOIMMA caonLITaBa CBOje CTaBOBe.

HanpeaHu HUBO
Bupa matemaTuuke nocTynke 3a pelwasarbe Npobaema 1 OHOCK 3aK/byuKe. McTparKyje pa3nMunte HaumHe pelasBarba npobnema. Yme ga npumeHu

MaTeMaTUUKa 3Hakba Y aHa/IN3M CNOKEHUX NPUPOAHUX U APYLWTBEHMX NojaBa. NpuanMKom peliaBarba Nnpobnema yme ga oaabepe cpeactso UKT v ga ra
KOPWUCTM Ha oaroBapajyhu HaumH. Pasyme 1 KOpUCTM GOPMaNHN MaTEMATUYKK je3nK. YMe Aa KPUTUUKK AUCKYTYje 0 AobujeHnm pesyntaTma U aHaan3npa
nX.



YNyTCTBO 3a AUAAKTUUKO-METOANYKO OCTBapMUBakbe Nporpama:
MpupoaHu 6pojeBu n ae/bUBOCT

KombuHoBake Pa3NNYNTUX BPCTa ANOAKTUHKOT MaTepMjana: naHoOu, NnoCctepun, Bnaeo0 3anuncu, npe3eHTaL|,Mje, nporpamu 3a EpaTOCTeHOBO cmtTo un EyKJ'IM,CI,OB
anropmntam

MehynpeameTHO noBe3nBare: MHGOPMaTMKa U pavyHapcTBo, buonoruja, reorpadmja

OCHOBHM NOjMOBU reomeTpuje

KombuHoBare pasnmuntmx BpCcTa ANAAKTUYKOT MaTepujaia: reoMmeTpujckn npnbop, moaenn, noctepu, BUAEO 3anncu, npeseHtaumje, leorebpa annetu.
YYeHULM CaMOCTaIHO aHaNM3Mpajy og4HOCe JATUX FTEOMETPUJCKMX 061MKa U 3anunCyjy MX MaTEMATUUYKMM MUCMOM.

MehynpeameTHO noBe3nBatbe: TEXHWKA U TEXHOIOTMja, NHPOPMATMKA U PayyHAPCTBO

Yrao

KombuHoBare pasnnmuntmx BpCcTa ANAAKTUYKOr MaTepujana: reomeTpunjcku npubop, mogenn, noctepu, BUAEO 3anncu, npeseHtaumje, Neorebpa annetu.
YuyeHuum Kopuctehum reomeTtpujckm npubop ymejy Aa HaupTajy npaBy HOPMAAHy Ha AaTy Npasy, Aa M3Mepe AATU Yyrao U HaupTajy yrao 3agate mepe.
MehynpeameTHO noBe3nBakbe: TEXHWUKA U TEXHOIOTMja, MHPOPMATMKA U payyHApPCTBO

Pasnomum

KombuHOBaHe pa3NniunTUX BPCTa AUAAKTUUYKOT MaTepujana: reoMeTpujckn npubop, Moaenn, noctepu, BUAEO 3anucu, npeseHTtaumje, lreorebpa annetu,

KBMU30BU, urpuue

YyeHuum pellaBajy jeaHocTaBHe npobsieme U3 CBaKOAHEBHOT XMBOTa Kopuctehn bpojeBHe U3pase, jeaHAaUYNHE M HejegHAUMHE, KAao U A3 NPUMEHU pasmepy
M NPOLEHTe Y jeAHOCTaBHUM peanHMm cuTyaumjama. Cakynu noaaTke U NpuKaxKe Ux Tabenom u KpyHUM AnjarpaMmom 1 no noTpedbu KopUCTU KaakynaTop

WM PacnonoxXusmn copraep.
MehynpeameTHo noBe3uBame: MHbopmaTMKa M pavyyHapCTBO, reorpaduja, CPNCKM je3nk, CTpaHM je3num, TEXHMKA U TEXHONOIM]a

OcHa cumeTpuja



KombuHoBare pasnnmuntmx BpcTa ANAAKTUYKOr MaTepujana: reomeTpujckm npubop, moaenun, noctepu, BUAEO 3anucu, npeseHtaumje, Freorebpa annetn,

urpuue

YyeHuK naeHtnodukyje ocHocumeTpudHe durype m ogpehyje ocy cumetpuje. KOHCTpyumLe cumeTpany yrna u CMMeTpany Ay U NpUMetbyje HrUXoBa

CBOjCTBA.

MehynpeameTHO noBe3uBame:

NHbopmaTHKa 1 padyHapcTso ( anroputam 3a H3[, npupoaHu 6pojesn)
leorpaduja (pasmepa Ha KapTu...)

TexHWKa 1 TexHoOrUja (TeXHWYKO UpTakbe nomohy npubopa 3a reomeTpujy...)
Buonoruja (youaBarbe cumeTpuuHnX 06/IMKa Y XKMBOM CBETY...)

JIukoBHa KynTypa (Kopuwhere reomeTpujcknx ourypa y camkapcray...)

AKTUBHOCTHU Y BACITUTHO — OBPA3OBHOM NMPOLECY

HactaBHuKa YyeHuKa

HacTaBHMK ce npunpema 3a Yyac, opraHusyje U peanunsyje HacTaBHU PewaBsa npobneme 1 3agatke, NPMMeEHbYje 3Hakbe Ha TEKCTYyasIHUM

npouec. MoTusMLLE, NoApPKaBa M Pa3BMja MHTEPECOBAkA YYEHMKA TaKO | 3a4aLMMma, MocMaTpa, youasa Besy ca NPeTxo4HO YCBOjeHUM rpaanBom,

LITO Aaje NpenopyKe LWTa Aa ce YMTa, oXxpabpyje ydeHUKe Koju Xene ga | aHannsmpa, KombuHyje, ynopehyje, npouerbyje. YUeHnK ce npmMnpema 3a 4ac
ce 6aBe UCTpaKMBaYKMM pagoM. PasroBapa ca yueHuuuma, ynyhyje ux, | u yum npeheHo rpaamso. MNosesyje rpafMBo U yoyaBa C/IMMHOCTM U PA3/IvKe.
ycmepaBa 1 objawmasa. M3BewTasa ux o pagy v nocturiyhmuma. Npatv | YcmeHo ogrosapa v paam 3a4aTke y3 KOHCY/Tauujy ca HACTaBHUKOM O CBUM




Hanpeaak yd4eHnKa. noTtewkohama.

HAYUH NPOBEPE OCTBAPEHOCTU UCXOJA

CacTaBHM A€o NpoLeca pasBoja MaTeMaTUYKKUX 3Haka y CBMM dasama HacTaBe Tpeba aa byae v npaherbe M NpoueHUBakbe CTENEHA OCTBAPEHOCTU UCX0Aa, Koje Tpeba aa
o0b6e3beau WITO Noy3aaHuje carneasatbe pa3soja U HanpeaoBakba yyeHuKa. Taj npouec Tpeba 3anoyeTm MHULMjaIHOM MPOLLEHOM HMBOA Ha KOME Ce YYEHUK Hanasu.
MpuKyn/barbe MHPOPMaLMja U3 Pa3INUNTUX M3BOPa (CBaKOAHEBHA NOCMATPakba, aKTUBHOCT HA Yacy, yYecTBOBaHE Yy PasroBopy W ANCKYCUjMU, CamocCTanaH pag, pag y rpynu,

TECTOBVI) NnoMaXXe HaCTaBHUKY Ada carnega nocmrHyha (pa3Boj n Hanpe,u,osal-be) Y4e€HUKa U CTeENEH OCTBAPEHOCTU UCXOAa.

CBaKa aKTUBHOCT je gobpa npuanKa 3a NpPOoLLEHY HanpeaoBakba U AaBakbe NoBpPaTHe MHbOPMaLMje, a y4eHUKe Tpeba ocnocobsbaBaTh U 0XpabpusaTu Aa npouemyijy
CONCTBEHU Hanpeaak y 0CTBapuBatby UCXOAa NpeamMeTa, Kao M Hanpeaak U Apyrux yueHuKa ( pasnuumTe aHKeTe, cKane npoleHe, Tabene 1 cn.)

NPOLUEHA OCTBAPEHOCTU CTAHAAPAOA

Y TOKy WKOACKe roanHe 6uhe peannsoBaHe gse NpoLEeHe OCTBAPEHOCTU CTaHAapAa: Ha Kpajy NpBOr NoyrogmwiTa U Ha Kpajy LWKOCKe rogmHe (oBa npoleHa obyxsaTa
ynTaBo rpaamso). YueHuum he peliasat Tectose uspaheHe no craHgapamma, Koju he ce cactojatv og ABaHaecT NUTakba U TO: 6 HA OCHOBHOM, 4 Ha cpeatbem U 2 Ha
HanpegHoOM HMBOY. YueHuum he paauTv TecT nogesbeHn y ase rpyne. Pesyntatv he 6utn npukasaHun TabenapHUm NPUKasom NpoLeHe 0CTBapeHOCTH cTaHaapaa no

HMBOMMA. Y TecToBMMma he npeosnagaBat 3a4aLn OTBOPEHOT TUNA.

NN1AH EBANTYALUUIE

Mpoeepa ocTBapeHOCTU cTaHAapAa YyueHUUKux nocturHyha (octeapeHoctu ucxoaa)

LTa npatumo KpuTtepmjymm ouerusara MocTynak n MHCTPYMEHTH
ouerunBara

NHcTpymeHTH 33
npahere

HanpeaoBaka

Bpeme




CreneH ocTBapeHOCTU LU/beBA U NPOMNUCAHUX,

OAHOCHO npvmarobeme CTaHAapAda

Mpouervyjy ce:
BELWTUHE
M3pavyHaBama
pasymeBame,
npPUMeHa U
BpeaHOBake
Hay4yeHunx
nocTynaka u
npoueaypa; pag
ca nogaumma
BELUTHHE,
pyKoBarbe
npubopom u
TexXHo/IoTnjama m
nssoheme
pagHWX 3aaaTaka.

YYEHMK KOju ocTBapyje Beoma
3HayYajaH Hanpeaak y caBnagaBatkby
nporpama npeameTta ny noTnyHOCTH
CaMOCTa/IHO UCMyHaBakba 3axTeBe
KOju cy yTBphHeHU Ha OCHOBHOM U
cpentem HMBOY, Kao U BehuHy
3axTeBa ca HanpegHor HMBOA
nocebHux ctaHgapaa nocturHyha,
OZHOCHO 3axTeBa Koju cy ogpeheHu
WHAMBUAYANHUM 06Pa3oBHUM
naaHom u npunaroheHmm
cTaHgapanma nocturiyha, gobuja
oueHy oannyat (5);

- ®opmaTuBHO
oueUuBake:
CBakogHeBHO benexkere
AKTUBHOCTU YYEHUKa Ha
yacy y CBECKy
eBunaeHUMje HacTaBHMKa

bpoj jaBmatba:
3a jaB/barbe +
3a jaB/batbe BMLLIE NyTa ++

3a gaBakbe KOMNNETHOT, noTnyHor
04roBopa Ha TeXa NUTarba + Uan 5

Ko He 3Ha oarosop —

YuecTanocT jaB/batkba U pacrnopes,
jaB/batba No meceuma

CBakoaHEBHO
benexere
TOKOM roguHe

MpecekK cTarba
no Tpomeceujy

YYEHMK KOju OCTBapyje 3Ha4vajaH
HanpeaakK y caB/iagasBamky Nporpama
npegmeTa 1y noTnyHoCTy,
CaMOCTa/lHO, UCMYHaBakba 3axTeBe
KOju cy yTBpheHM Ha OCHOBHOM
cpegH-em HMBOY, Kao M [e0 3axTeBa
Ca HanpeaHor HMBoa NocebHMX
CTaHaapaa nocturiyha ys mary
nomoh HacTaBHMKa, O4HOCHO

- YcmeHo oarosaparbe
(cymaTtumBHa oueHa),
CBECKa eBugeHumje
HacTaBHMKa/OHEBHUK

CBeobyxBaTHOCT 0Arosopa

XOpU3OHTaNHO 1 BEPTUKANHO
nose3snBare rpaguBea

Mo noTpebu,
6ap jegHom y
noyroaunwTy




3axTeBa Koju cy ogpeheHu
WHAMBUAYANHUM 0OPa30BHUM
naaHom u npunaroheHum
CTaHAapavma nocturHyha, gobuja
oLeHy BpJsio gobap (4);

-PepoBHOCT goHOWEHA 3a Tpu HegoHowera gomaher 1y CBakoaHEBHO
aomaher CBECKY, @ HAKOH OMOMEHE U Y npahere TOKOM
OHEBHUK rognHe
MNpernepar-e cBeckn YpegHocT Ha kpajy
HacTaBHe
Cse 3abenexeHo ca YacoBa
rognHe

YYEHUK KOju OocTBapyje Hanpeaak y
caB/flafaBatkby Nporpama npegmeTa u
Yy NOTNYHOCTMU, CAMOCTAJ/IHO
McnyHbaBakba 3aXTEBE KOjU Cy
yTBpheHn Ha ocHoBHOM U Behu feo
Ha cpefbeM HMBOY NOCEOHUX
cTaHzapAa nocturHyha, ogHOCHO
3axTeBa Koju cy ogpehenHu
WHAMBUAYAHUM 06Pa30BHUM
NAaHOM U npunaroheHmum
CTaHZapAvMma nocturiyha, nobuja
oueHy pobap (3);

- NMuncaHe nposepe
(cymaTtumBHa oueHa)

YueHuum aajy
CaMONpPOLLEHY OLeHe

bopoBame:

30-49% 2
50-69% 3
70-89% 4
90-100% 5

HakoH cBakKe
Teme




- FpynHu pag, Capagtba y rpynu (CBM YnaHoBM cy Mo noTpebu
(nocmatparse YK/by4YeHU, CBU MMajy 3a4aTo
HaCTaBHWKa, U3narakbe 3abenexeHo y cBeckama...)
rpyna, npoueHa ocTanmx
CTeneH 3Hakba CBUX Y/1aHOBa rpyne
y4YeHUKa)
KBannTaTMBHO M KBAHTUTATUBHO
npouermnBarbe pesynTaTa pasa
rpyna (naHo, Tabena...)
YYEHUK KOjM OCTBapyje MMHMMaANaH - Pagy napy MpBa Tpu Napa Koja ypage Aobwujajy Mo noTpebu
HanpeAakK y caBnagaBakby nporpama | (nocmaTpatse +

npeameTa u ncnykaBakba y3 nomoh
HaCTaBHWKa 3aXTEBE KOjU Cy
yTBpheHun y Behem aeny oCHOBHOr
HUBOa nocturHyha, o4HOCHO 3axTeBe
Koju cy ogpeheHn MHONBMAYANHUM
06pa3oBHMM NAAHOM U
npunaroheHum cTaHgapanma
nocturHyha 1, gobuja oueHy
[0BOJbaH (2);

HacTaBHUWKa, U3Narakbe
napoBa, NpoLeHa
OCTaNUX y4yeHmKa)

AHra)xosame
yYeHuKa y
HacTaBu

OarosopaH
04HOC Npema
paay,
NOCTaB/bEHUM
3agaumma, u
MCKa3aHo
MHTEpPEeCcoBake U
MOTMBaLMjy 32
y4yere n
HanpezoBame.
AKTUBHO
y4yecTBOBaHbe Y
HacTasw,
capaghby ca

BEOMAa BMCOK CTENEH aHraxoBakba
y4yeHuKa (5)

BUCOK CTeneH aHra*XoBaka y4eHUKa

(4)

Y3 aHra)koBarbe yuyeHuka (3)

aHra)KoBakbe yuyeHuKa (2)

Bohere eBuaeHUmje oa,
CTpaHe HacTaBHWKa O:

-JaB/bakby Ha YacoBMMa
(yyecTtanoct u akTMBHOCT
no meceumnma)

-YcnewHocty y rpynHom

paay, pady y napy
(aHraxoBarbe, NPoAYKTH)

-Yyewhy Ha
TaKMMYernMa

- HecebnuHom npyrKary
nomohwu gpyrum

-CBe WTO je paheHo Ha Yacy Hanasu
ce y CBecKama M ypeaHo je HanmcaHo

-Y4ecTanocT jaB/bakba U aKTUBHOCT
no meceLuma

-YyecTByje, nomake Apyruma,
nspahyje camocTanHo unny
capagtu ca ApyrMma npoaykre
paga

-bpoj 1 kBanuTet AobpoBOBLHOT
yyewha y pasHUM HacTaBHUM U
BAHHACTaBHUM aKTMBHOCTMMA
(TakMmnuerba, U3paga NaHoa, KPaTKo
npegaBame, Bohere KBM3a, U3paaa

-lpecek cTama
no
Tpomeceyjuma




Apyruma

y4yeHUUMNMa

-U3paga naHoa,
pPa3INYMTMX BPCTA
nu3naraka

acoumjaumja...)
-CnpemaH je Aa NoMorHe gpyruma

-UHMumnjaTMBa N KBANUTET NPOAYKTA




NCXOOM BOAE KA CNEAERUM CTAHAAPAUMA:

MpupoaHu 6pojesu n ae/bLUBOCT

MA1.1.1. yme ga npoynTa 1 3anuLue pasnmuute Bpcte 6pojesa (NpupoaHe, Lene, paumoHanHe);
MA1.1.3. nopeau no BesnM4MHN BpojeBe UCTor 3anunca, nomaxkyhu ce caiMkom Kag je To noTpebHo;
MA1.1.5. genun ca octaTtkom jegHoumdpeHm bpojem 1 3Ha Kaga je jegaH 6poj aes/bUB ApYrum;
MA2.1.3. yme ga npmeHun OCHOBHa npaswuaa gesbnBoctmn ca 2, 3, 5, 9 v gekagHum jeanHULAMa;
MAZ2.1.4. kopuctu 6pojese n bpojeBHe M3pase y jeAHOCTAaBHUM PeasTHUM CUTyaumnjama;
MAZ2.2.5. Kopuctu jegHaunHe y je4HOCTaBHUM TEKCTYaIHUM 3a4aUnNMa;

MA3.1.1. yme ga oapeaun BpeaHOCT C/0XKeHujer bpojeBHOr 13pasa;

MA3.1.2. onepwuiue ca NOjMOM AE/bMBOCTU Y NPOBAEMCKMM CUTYyaLUMjaMa;

MA3.1.3. yme ga kopuctu bpojese u 6pojeBHe U3pase y peasHum cuTyalnjama;

MA3.2.5. KOpUCTK jegHauYmMHe N HejegHa4YMHe pellaBajyhn n cioKeHuje TeKCTyasiHe 3aaTKe.

OCHOBHM NOjMOBU reomeTtpuje

MA1.3.1. Bnaga nojmoBMma: A4yK,NoaynpaBsa, Npasa, paBaH (youyaBa HbMXOBE MOJEJE Y peasiHUM CUTyalumMjama 1 yMe Aa UxX HaupTta kopuctehu npubop;
pa3nMKyje napanenHe U HOPMaHe nNpase);

MA1.3.3 Baaa nojMoBMMa: KPYT, KPY*KHa NMHWja (M34Baja HhMXOBE OCHOBHE e/1IeMEHTE, yoUaBa HhMXOBE MOAENE Y PeasiHUM CUTyalmnjama u yme aa mx
HaupTa Kopuctehu npmnbop);

MA3.4.1 no noTpebu npeTBapa jeanHULE Mepe, padyHajyhu ca bmuma

Yrao

MA1.3.1. Blaga NojMoBUMA: AyK,N0AyNpaBa, Npasa, paBaH 'M yrao(yo4yaBa HMXOBE MOAENE Y PeaSIHUM CUTYaLMjaMa U yMme Aa UX HaupTa Kopuctehu
npubop; pasnnKyje HeEKe BPCTE yr/0Ba M NapanesHe U HOPMaaHe npase);

MA1.4.1. KopucTtn ogroapajyhe jegmHuLe 3a mepere AyKUHE, NOBPLUNHE, 3aNPEMMHE, Mace,BPeMEHA U YI/10Ba;

MA1.4.2. npeTBOpU Behe jegMHULLE AYKMHE,MaCe N BPEMEHA Y MatbE;

MA1.4.3. KOpUCTK pasnnymnTe anoeHe HOBL3;

MA1.4.4. npu mepery ogabepe ogrosapajyhy mepHy jegMHULY; 3a0KPYKYje BEANYMHE MCKa3aHE 4aTOM MEPOM;

MA2.3.1. ogpean cynnemeHTHe N KOMNJAEMEHTHE YrnoBe, ynopegHe 1 YHaKpCHe Yri0Be; payyHa ca hbMMa aKo Cy U3PaXKEHU Y LeInM CTENEHNMA;
MA2.4.1. nopean BeIMYNHE KOje Cy U3ParKeHe Pas3INYUTUM MEPHUM jeMHULAMA 33 AYXKMHY U Macy;

MA2.4.3. yme ga gaty Be/IMYNHY UCKaXKe NPUbanKHOM BpegHowhy;

MA3.3.1. pauyyHa ca yrnoBuma Yykspy4yjyhu 1 npetBapatse yraoHMx Mepa; 3aKk/bydyje Kopuctehn ocobmHe napanenHnx u HOPMaaHMX NPaBuUX, YKbydyjyhu
yrnoBe Ha TpaHCBep3anu;

MA3.4.1 no noTpebu npeTBapa jeanHULE Mepe, padyHajyhu ca bnuma;

MA3.4.2. npoueHN 1 3a0KPYKM AaTe NOAATKE U pavyHa ca TaKBUM NPUBAUMKHUM BPeLHOCTUMA; U3parkaBa OLEHY rpelKke (HNp. make oA 1 anHap, 1cm,1g);

Pasnomum



MA1.1.1. yme Aa npoynTa 1 3anuiie pasanymTe Bpcte 6pojesa (NpuposgHe, Lene, paumoHaaHe);

MA1.1.2. npeBoau geummanHu 3anuc 6poja y paznomak n obpaTHo;

MAZ1.1.3. nopeau no Be/siM4MHKN BpojeBe UCTOr 3anunca, nomakyhu ce CIMKOM Kag, je To noTpebHo;

MA1.1.4. n3BpLwm jegHy OCHOBHY payvyHCKy onepauujy ca bpojeBrMma uctor 3anunca, nomaxyhu ce cIMKom Kag, je To noTpebHo (y cayyajy cabupatrba u
o4y3MMakba pasnioMaka Camo ca UCTUM MMEHWOLLEM); padyHa, Ha npumep 1/5 o4, n, rae je n AaTv npupoaaH 6poj;

MAZ2.1.1. ynopean No BEIMYMHM PA3NIOMKe 3aNncaHe y Pasimuntmm obamumnma;

MA2.1.2. oapeam cynpoTaH bpoj, peunnpoyHy BpeaHOCT 1 anco/lyTHY BpeAHOCT 6poja; nspayyHa BpeAHOCT jeAHOCTaBHU]er n3pasa ca BULle pavyyHCKUx
ornepaumuja pasanuymnTor NpuopuTeTa, ykbydyjyhm ocnobahare og 3arpaga, ca bpojesmma UCTOr 3anumca;

MAZ2.1.4. kopuctu 6pojese n bpojeBHe M3pase y jeAHOCTAaBHUM PEATHUM CUTYaLLnjamMa;

MAZ2.2.5. Kopuctu jegHaunHe y je LHOCTaBHUM TEKCTYaAHUM 334aUMMa;

MA3.1.1. yme ga oapeaun BpeaHOCT C/0XKeHujer bpojeBHOr 13pasa;

MA3.1.3. yme aa kopuctu bpojeBe n 6pojeBHe n3pase y peasHum cUTyaumjama;

MA3.2.5. KOpUCTU jegHAYMHE N HejeaHAYMHe pellaBajyhn n cnoXKeHuje TeKCTyanHe 3a4aTKe.

OcHa CumeTpmja
MA1.3.6. MHTYMTUBHO CxBaTa Nojam nogyaapHux durypa (Kpetarem 40 Npeknanama);
MA2.3.6. youn OCHOCUMETPUYHE GUTrYype U YMe Aa oApean ocy cUMeTpuje(HNp. NapanenHocT M jeAHAKOCT CTPaHMLa Napanenorpama);

NPOJEKTHA HACTABA

/b NpojeKkTHe HacTage je pa3Bujarbe OnNwTUX MehynpeameTHUX KomneTeHuuja y3 ynotpeby MHGOPMaUMOHO KOMYHUKALMOHUX TEXHONOMNja YCMEPEHUX HA A0CTU3aHe
ncxoaa. YYeHuLM ca HacTaBHUUMMa Bupajy TeMe ca NpeasiorKeHe INCTe UK OCMULL/bABAjY HOBE, MO CBOM MHTEPECOBaHLY.

HAYUHU NPUNATOBABAHA NMPONPAMA OBPA3OBAHA YHEHUUUMA KOJUMA JE NOTPEBHA AOOATHA OBPA3OBHA NOAPLUKA:

- MPOCTOPHO, CaAPKAjHO U METOAMYKO Npunarohasarbe HacTaBHOr Nporpama (HMp. pasmewwTaj cegerba, U3bop rpaamea 3a yuerbe M Bexkbarbe, Npunarohasarbe 3agaTaka,
HauMHa 1 BPCTa oLEeHMBatba, AoMahux...)

- pa3meHa MCKyCcTaBa M capajHba ca YnaHosrma Beha u cTpyyHMM capagHMLMMA Y LKOAMN. ..

- Kopuwhere BpLHbayKe NoapLluKe U nomohu y caiafasakby NPOrpaMcKMX cagpikaja

OONMYHCKA HACTABA

OpraHuayje ce 3a y4eHMKe Koju nmajy notelwKoha y caBiagaBakby HaCTaBHOr FpagMBa M OCTBapMBakby MCXoda M cTaHZapaa. MNnhaHmpaHa je doHaom og 10 go 20 yacoBa, a
CafprKajyu cy NpeunsmpaHn roambmm nnaHosumMa. OBa HaCTaBa MMa CaMo OKBUPHE CafiprKaje, jep OHW 3aBuce oj, NoTpeba yuyeHUKa.

AOOAOATHA HACTABA



OpraHu3yje ce 3a y4YeHWKe KOoju BPAO YCMelwHOo caBfafaBajy HacTaBEHE cafprkaje, MOKasyjy MHTepecoBame M Xesby 3a npoayb/bmBarbem 3Hakba U MMajy U3parkeHe
CrnocobHOCTU 3a MaTeMaTUKY. Y A04aTHOj HAaCTaBM YYEHULM Ce NpUNpPeMajy 3a TaKMUYeHa U3 maTtemaTtuke. Peanunsyje ce ca poHaom oa 10 go 20 yacosa.



