LUKOJICKU MNMPOITPAM HACTABE U YHEHA 3A CEAMMU PA3PE/,

Ha3sune nporpama: MaTtemaTunKa



Mpeamer:

MATEMATUKA

Uunsm: Ln/b HacTaBe M yyera maTteMaTuKe je Aa YYeHMK, oBnagaBajyhn maTemaTtMukMmM KOHUENnTMMa, 3HakbMMa W BewTMHama, passuje
OCHOBE amncTPaKTHOT U KPUTUYKOT MULL/bEHA, MO3UTUBHE CTAaBOBE Npema MaTemaTuum, CNOCOBHOCT KOMYyHMKaLUMje MmaTeMaTUYKMUM
jE3MKOM M MUCMOM M NPUMEHU CTEYEHA 3Haa M BELUTUHE Y Aa/beM LLKOJIOBakbY M pellaBakby Npobsiema M3 CBaKOAHEBHOT KMUBOTA,
Kao 1 ga popmmpa OCHOB 3a gas/bl Pa3BOj MaTEMATUYKUX NOjMOBaA.

Paspes ceamm

foanwrn ¢oHg vacosa | 144 vaca

FMOBANHU/TEMATCKN NNAH

®oHp yacoBa
OBNACT/TEMA/MOAYN
OBPALA YTBPBUBAHE CBETA
L | pEAnHYM BPOJEBM 8 12 20
2 | MUTATOPUHA TEOPEMA 7 1 18
3. | LLENW ANTEBAPCKM U3PA3M 13 26 45
4| MHoroyrao 7 15 22
> | Kpyr 7 11 18
6| OBPALA MOJATAKA 2 3 5
A | OBHAB/bAHE IPALMBA U3 4 2
MPETXOLHWX PA3PELA




NPUMPEMA, M3PAIA W

B | UCNPABKA NUCMEHMX 12 12
3AZIATAKA

YKYMHO 50 94 144

HanomeHa: 3a obHaB/batbe rpaavBa, MHULMjANHWU TECT U aHanu3y pesyaTata UHUUMjaNHOr TecTa NJaHupaHa cy 4 yaca. MNopea nporpamom
npensuheHnx 8 yacosa 3a M3pagy M UCNPaBKY NMCMEHUX 3afaTaKa, U34BojeHa cy jow 4 yaca 3a npunpeme 3a NMcmeHe 3agaTtke. OBM YacoBM cy
M34BOjeHU jep No NpasBuay He Npunaaajy jeaHoj o4 HacTaBHUX 061acTH, Ha FbMMa Ce CUCTEMATU3Yje 3HaHbe M3 BULLIE HAacTaBHUX 061acTu.

KsbyuHu nojmoBum cagprKaja: peasHu 6poj, cTeneH, KBaapaTHu KopeH, MuTaropnHa Teopema, NoJIMHOM, MHOTOYrao, OPTOLLEHTaP U TEXULLTE, KPYT,

6poj 1, poTaumja n cpeaHa BpPeaHOCT.

PeaHn | Ucxoau Teme/o6nact | Cagpaju nporpama MehynpegmetHe HaumH 1 noctynum octBapusatba nporpama
KoMmneTeHuuje
6poj
YyeHuK he 6uTtny - KBagpart pauunoHanHor 6poja KomneTteHuuja 3a YBecTu nojam KBagpaTa paumoHaaHor bpoja
cTamy Aa: - Pewasarbe jeaHaunHe x2 = a | LENOXKMBOTHO P MNYCTPOBATY ra NOBPLUMHOM KBagpaTa
- MocTojarbe MpauMoHaNHUX yyeroe; q p
6pojesa(Hnp. pelasarbe ' yuja je cTpaHuua 7 Ha OCHOBY Yera y4eHuum
. _ KOMYHUKaLWja;
1. — M3pauyHa cTeneH jepHaunne x? = 2) . Tpeba fa 3aK/byye 4a je KBagpaT
peanHor 6poja u - PeanHu 6pojesu 1 bpojeBHa pag,c nop,au,.mma 7 NPOW3BO/LHOT paLMoHanHor 6poja
agpa ope npasa _
KBagpaTHWU KOPEH p . nHdpopmaumjama HeHeraTuBaH 6poj.
noTnyHor - KBagpaTHuM KopeH, jeaHakocT .
PEATHA AUrMTanHa Pewasatu jeaHaumnHe x2 = a. JaTa
KBagpara u EPOJEBM vaz = |al KOMMETEHLMja; jeaHaunHa moxe umatu jeaHo (a = 0)
npMmeHn - JeunmanHu 3anuc peanHor nnu aga pelemra ( a > 0), anu moxke 6UTK 1
oarosapajyha 6poja; npnubaunxKHa BpeaHOCT pellaBarbe 6es pewera (a <0).




CBOjCTBa
onepaumja;
oApean bpojesHy
BpegHocCT
jegHocTaBHujer
n3pasa ca
peanHum
6pojeBnma;

Ha OCHOBY
peanHor
npobnema
cactaBu m
n3payvyHa
BpegHocCT
jegHocTaBHUjer
6pojeBHOr M3pa3a
ca peanHum
6pojeBnma;
oapenm
NPUBANIKHY
BpegHocCT
peanHor 6poja u
npoueHu
anconyTHy
rpeLky;

HaupTa rpadmk
dyHKUMje

y = kx, ke R{0};
NPUMEHHU
npoayKeHy
nponopuujyy
peanHum
cuTyaumjama.

peanHor 6poja; anconyTHa
rpewkKa. OCHOBHa CBOjCTBA
onepaumja ca peasHuUm
6pojesnma.
- ®yHKUMja AUpPEKTHE
NPONOpPLMOHANHOCTH

y = kx, k € R/{0}
- NMpoayxeHa nponopumja

npobnema;

capagtba.

MNoKa3aTn Aa Heke jeaHauYnHe 0bamKa x2 = a
( Ha npumep x2 = 2) Hemajy pelierba y
CKyny paumoHanHux 6pojesa.

Ha KOHKpeTHMM npumepuma nokasatu ga
CBaKW pauMoHanaH 6poj MMa KoOHauHy Uau
6eCcKOHaYHy NepUOAMYHY AELUUMANHY
penpeseHTaunjy, a upaumoHaaHu 6pojesm
6eCKOHaYHy HeENepuoaMYHY penpeseHTaumjy
n obpaTtHo.

YBecTu nojam npubAnKHE BPeAHOCTHU U
Nnojam ancoNyTHe rpeLuKke.

OcHOBHa CBOjCTBa Onepaumje KopeHoBama y
R*

MocebHy naxkrby 06paTUTK Ha jeaHaKoCT

Vaz = |a| v weHo Tymauerse.

Y oKkBUpY oBe Teme ce obpahyje n dpyHKUMja
AVPEKTHE NPonopuMoHanHocTU Yy = kx u
npoay»KeHe nponopumnje Koje Tpeba yecTu
Ha KOHKPETHUM NpUMepuMa BIMCKUM
NCKYCTBY YYEHMKA.

MocebHy NaxHy NOKJAOHUTM BE3M
npoAy»KeHe Nponopumje ca KNacu4HUm
OBOjHUM PA3/IOMKOM.

KomneTteHuymja 3a
L,e/I0XKMBOTHO

- YNo3HaTh y4eHuKe Kpo3 rnpesasatrbe ca




3aKOH 1 popmyne

nonnHoma). Keagpat 6uHoma u
pasfivMKa KBagpaTa. PacTaB/batbe

YyeHuK he 6uTtny yUyere; nojmom lMutaropmHe Teopeme.
CTamy ga: MuTaropuHa Teopema (anMpexTHa KOMYHMKaLM]a: - Kopuctutn ogrosapajyhe gokase 3a
H ’
1 obpaTtHa). BaxkHuje npumeHe yrNo3HaBahe y4YeHMKa ca popmMmynaLmjom u
MutaropuHe Teopeme
MPUMEHN P . P PaAc nop,au}/lma " CYLUTUHOM OBe Teopeme.
MutaropuHy KoHcTpyKumja Tayaka Ha MHPOpMaLmjama;
600 . L - YBexkbaBaT NpUMeHy Teopeme Koz,
Teopemy y pOjeBHOj NPaBoj Koje
. : urutanHa j i i
DaUYHCKUM MutaropuHa | oArosapajy 6pojesuma A _ pa3Hux durypa y Kojuma ce nojassbyje
> Ja2 e KOMMETEHLM)a; npasoyrav Tpoyrao
KOHCTPYKTMBHUM | teopema V2,4/3,V/5 ura. pasoy poyrao.
3a4alnMa; PacTojarbe V|3me1’)y ABe TauKkey pelwaBakbe - YBexkbaBaTtu npenosHaBake NPaBoyranx
npasuIHO KOOpAMHATHOM cUctemy. npo6nema; Tpoyrnosa.
KOpUCTU -

p . capaaba HaBoauTtn npumepe NnpakTMyHe NpumeHe.
reomeTpnjCkn - O6jacHnTK Kpo3 oarosapajyhe npumepe
npu6op. KOHCTPYKLMjy Ta4yaka Ha 6pojeBHOj NpaBoj

Koje oaroBapajy 6pojeBuma \/E, \/§, \/5
YueHuk he butny KomneTteHuymja 3a - YNno3HaBaH€ yYeHWKA Ca CTENEHMMA YMnju je
CTamby Aa: Mpsun feo LENOKNBOTHO N3103K1NaL, KOHKPEeTaH NpupoaaH 6poj u
CreneH ngje nsnoxunay, yuere; onepauujama ca TakBUM CTEeNeHNMa.

- npupoaaH 6poj; ctenex .

TpaHCd)OpMVILIJe p1POA . poJ; L. KOMVHMKaLl,Mja; - PewaBame o,u,rosapajyhle 3a4aTaKa Ca

36u1p, pasnnky u AeKajHe jeANHMLE Ynjun je

. cTeneHnma.

npounsBeog, “3noxwmnay ueo 6poj; paj, c nojauuma u _

NoJIMHOMa; onepauuje ca cTeneHnma; MHPOPMaLMjama; - 06jacHUTM NPAKTUYHOCT NPUMEHE OBUX

NPUMEHM LUENM cTeneH Npou3BoAa, KONMYHMKA 3Hakba y PU3MLM M APYTUM HayKama.

dopmyne 3a W cTeneHa. AvriTanHa ) - Yno3HaTu y4yeHuKe ca nojMmom anrebapckor

AJITTEBAPCKN KOMNEeTeHUN]a;

pasnuky Apyrv peo ’ n3pasa, y3 u3pavyHaBame BpesHOCTH

KBagpaTta u NU3PA3U Anre6apCKM n3pasn. MNonnHomu peluaBarbe jeAHOCTaBHVIjMX W3pasa.

KBaApat 6uHoma; v onepaupje ( moromm, npobnema; - O6jacHWTK Nojam nosiMHOMa (MOHOM Kao

pacTasmnoanHom cpeheru obnuk, cneumjanaH cay4aj nosMHoma)

Ha YMHMOLe TpaHcpopmaumje 36upa, capaarba '

(KopucTehm pas/iMKe 1 NPOV3BOAa - PewagaTtv nosiMHOME Ha OCHOBY MO3HATUX

AVCTPUBYTUBHM nosMHomay cpeheH o6amnk 3aKOHa padyHCKuUx onepaumja c bpojesuma.

- ObjacHWUTK pacTaB/bakbe NOJIMHOMA Ha




3a KBagpart
6uHOMa 1
pasnnky
KBagpaTta);
NPUMEHU
TpaHcpopmaLumje
NoJIMHOMA Ha
pelwaBare
jeaHaymHa.

NoJIMHOMA Ha YnHMOoLEe
Kopuwherem gucTpubyTnMsHor
3aKoHa, opmyne 3a PasauKy
KBagpaTa v KBagpaTt buHoma.
MNpumeHe.

ynmHuoue Tnna: ax + bx, a2 — b2, a? + 2ab +
b2 y3 HarnalaBakbe CBPXE TUX
TpaHchopmaumja.

- Kpo3 npumeHy pacraBsbakba Ha YMHMOLE
06jacHMTM pellaBatrbe jegHavymMHa obankKa:
ax2+bx=0ux2—c2=0

YueHuk he butny

cTamby Aa:

NPUMEHMU
CBOjCcTBa
CTPaHMLa, yrnosa
W AnjaroHana
MHOTOoYrn3;
n3payyHa
NOBPLUMHY
MHoOroyrna
Kopuctehu
obpacue nam
pasnoxmey
jeAHaKoCT;
KOHCTpyuLle
opTOoUEHTap U
TEXULUTE TPOYIAa;
NPMMEHMU CTaBOBE
noayAapHoCcTU
npw foKa3nBaky
jeaHOCTaBHUjUX
TBpherwa ny
KOHCTPYKTUBHUM
3ajaumma.

MHoroyrao

Mojam mHoroyrna. Bpcte
MHOTrOYr/10Ba.

36up yrnosa mHoroyraa. bpoj
AnjaroHana MHoroyrna.
MpaBUAHM MHOTOYr10BM (

nojam, CBOjcTBa, KOHCTPYKLMje).

O6um 1 NoBpLUMHA MHOroyrAa.
TexulwHa ayX Tpoyrna.
OpToueHTap 1 TexkumwTe
Tpoyrna.

CnoxeHunje npMmeHe CcTaBoBa
noayaapHocTu.

KomneTteHumja 3a
L,EeNI0XKMBOTHO
yyerse;

KOMYHUKaLWNja;

paj c nogaumma u
MHbOpPMaLmjama;

AUrnTanHa
KOMNeTeHLMja;

peLlaBare
npobnema;

capaatba

- No3uBajyhu ce Ha paHuje cTeveHa 3Hakba o
nojeANHUM reoMeTpUjCKUM PUrypama,
AedUHUCATM MHOTOYrao Kao Aeo paBHU
OrpaHnU4yeH MHOFOYraoHOM JIMHUjOM.

- O6jacHWTKN 3aBMCHOCT 361pa yr1oBa 1
6poja AnjaroHana ma Kor yrna og 6poja
HEroBMX CTPAHULLA.

- Kpos ogrosapajyhe npumepe objacHUTH
KOHCTPYKLM]Y HEKMX NPABUIHUX
MHoroyrnoBa (ca 3, 4, 6, 8... cTpaHULa)

- Kpo3 pa3HoBpcHe npumepe 1 3agaTke (Koju
ce 04HOoCe Ha TPOYr/0Be, YETBOPOYIN0BeE U
npaBW/IHE MHOTOYT/I0BE) UCTULLATU NPUMEHY
CTaBOBA NOAYAAPHOCTM TPOYI/I0Ba U
NOCTYMHO Pa3BMjaTh KO, y4e HUKA BELUTUHY
[OOKa3uMBatba.

- YBeCTV nojmoBe OpTOLLEHTap, TEXKMLLHA
OYXK U TeXULLUTE TPOYr/1a, N HABECTU HhUXOBe
ocobuHe.

- M3pavyHaBarbe 06Mma 1 NoBPLUNHE
MHOTOYr1a MNYCTPOBaTK PAa3HOBPCHUM
npMMepuma 1 3agaumma.




- MocebHy naHy NOCBETUTU U3PaYyHaABakbY
NoBpLIMHE NPABW/HOT WeCToyraa.

YuyeHuk he butny

KomneTteHumja 3a

- Kpo3 npefaBatbe yBECTU NOjaM LLeHTPaAHOr

CapadHba.

CTamby Aa: LENOKNBOTHO n nepudepnjcKkor yrna Kpyra n Kpos goKas
eHTpanHu u nepudepnjckm . .
LenTp pudepy] YHEbE; 06jaCHUTU FUXOB OHOC.
MPUMEHN yrao y Kpyry- ja; - Ha apekBaTaH HauMH 06jacHUTN 06UM U
cBOjCTBa O6um Kpyra, 6poj 1. yKnHa KOMyHWKaLMja, )
NOBPLUNHY Kpyra.
LLeHTpaNHOr 1 KPY*KHOT N1yKa. pag,c nogauuma m P Y KpY )
nepudepmjckor Kpyr MoBpLWMHA Kpyra, KPy*KHOT nHdopMaLmjama; - Kpo3 ogrosapajyhe npumepe Ha HEKUM
yrnay Kpyry; NCEYKA W KPYXKHOT NpCcTeHa. MOENMMA EKCNEPUMEHTATHUM MyTEM
; UrnutTanHa .
n3pavyHa obum un PoTauyja. A . o6jacHUTM cTanHOCT ogHOCca obnma m
KoMneTeHLMja; .
NOBPLUMHY Kpyra ’ npeYyHunKa Kpyra, y3 ysohemre bpoja 1.
Rl pelwasarbe - U3BecTn obpactLie 3a AyKUHY KPYKHOT
€/10Ba; .
A ’ npobnema; NlyKa, NOBPLUMHY KPYXKHOT UCeYKa U1
npec/snKa aatm
reoMeTPMjcKU capagpba MOBPLUMHY KPYKHOF NpcTeHa.
objexar - Y OKBUPY Aena TeMe Koju ce 04HOCK Ha
poTauujom. poTauunjy, Tpeba ce orpaHMYUTU Ha poTaumje
jeAHOCTaBHMjMX PUrypa OKo 3azaTte TauKke u
3a 334aTu yrao.
YyeHuk he butny Cpepatba BpeHOCT, MeAnjaHa U KomneTeHumja 3a OBy TeMy peasin30BaTu Kao MPOjeKTHM
CTakby Aa: Moz, Li€/I0XKNBOTHO 3agaTtak. Unsb npojekTHOr 3agaTka je ga
yHerbe; yYeHMLM 0BNaajy NojMoBMMa CpeaHba
- Oﬂ-zefJ\éJCe Cpeatby KOMYHUKaLMja; BPEAHOCT, MefMjaHa U MOA U UCTOBPEMEHO
BpegHocCT
pea ] ce yBepe y NpMMeH/bMBOCT 0bpaje nogaTtaka
MeanjaHy u mog, 06 paj, c nogaumma u ) _
afa X
paa uHbOpMaLmjama; Yy CBaKoAHeBHOj npakcu. [penopykKa je ga ce
nogartaka NPOjeKTHM 3aJaTakK peanumsyje Ha
UruTanHa .
A . KOHKPETHUM NpUMepMMa 1 Npeasor je gay
KOMMeTeHLMja;
ceaMom paspeay 1o byae NpUKyn/bakbe,
pewasake obpaga v aHanM3a nogaTaka 4obUjeHnx
npobiema

aHkeTtom. Teme ce mory ogabpaTu us
YKMBOTHOT OKPY»eHba U HUXOB CaaprKaj bu




Tpebano ga 6yae 6113aK y3pacTy y4eHUKa

HAYUHU OCTBAPUBAIA NMPOIrPAMA

PeanHu 6pojesu
. . P o p
YBecTi nojam KBagpaTa pauunoHanHor 6poja g V! WiycTpoBaty ra noBplIMHOM KBajpaTa Yuja je cTpaHuua  © Ha OCHOBY 4€ra y4eHuumn

Tpeba Aa 3aK/byye Aa je KBagpaT NPOM3BOJbLHOI pauMoHanHor 6zpoja HeHeraTMBaH 6poj. MNpu n3padyHaBary KBagpaTa paumoHanHux bpojesa
paBHOMpaBaH CTaTyc Tpeﬁa 0aTN KBagpupamy 6£ojesa y 06/1MKy 3 V'Y ACLMMANHOM 3anucy. ‘

Kop pelwaBama jegHaunHa obamMka <= a, y4eHUUM y3 HacTaBHMKoBy nomoh ussoae cnegehe 3ak/bydyke: AaTa jeAHAuYMHA ce MOXKe
CBECTU Ha jegHaunHy x2 = a = b? v moxke umatu jegHo ( a = 0) unu aBa pelierba

( > 0), anu moske 6uTH 1 6e3 pewersa ( a < 0). Mpuankom ysohera 03HaKe 3a KBaApaTHU KOPEH HarnacuTUH pasnuky usmehy, Ha npumep,
BpeAHoCTV V4 v pelletba jegHaunHe x2 = 4.

Y pasbem pagy NoKasaTu Aa Heke jeaHaunHe ob6anka x2 = a ( Ha npumep x2 = 2 ) Hemajy pellera Y CKyny pauMoHanHux bpojesa, Tj. [a
ce y CKyny paumMoHasHUX MepHUX BpojeBa He MOXKe U3padvyHaT MepHuM Bpoj cTpaHuMLLEe KBaApaTa YMja je NoBpLIMHA 2 ( HE MHCUCTUPATM A3 YYEHULN
penpoayKyjy oarosapajyhu aokas). Ha Taj HauMH moTMBUCATK yBOheHe MpaLMOoHanHMX 6pojesa, jep U3 NPeTxoaHor cneam Aa OCMM PaLMOHaNHMX
6pojesa Tpeba MMaTK Ha pacnonararby U HeKe Apyre 6pojese ( Ha NPUMepP OHe YMju KBaZpPaTHN KOPEH HUje paumoHanaH 6poj). Taga ce ysoam ckyn
peasHux bpojeBa Kao yHWja ABa ANCjYHKTHA CKyMna — CKymna pauyoHaiHUX U CKyna npaumoHaaHux bpojesa. Caaa je npupoaHo 1 Aa ce ,paumnoHanHa”
npasa NPOLWNPU Yy pPeasiHy NpaBy U NMOKaXKe KaKo Ha TaKBOj peasiHOj NpaBoj NOCToje pauuoHaHe U MpaumnoHanHe Tayke, Harnacutu, mehytum, ga
CKyN ( NO3MTUBHUX) MPaLMOHaANHUX BpojeBa, OCMM KBagpaTHUX KOpeHa paLMoHaiHMX BpojeBa, capKu U MHOTe Apyre efieMeHTe, og, Kojux he Heku
61TU NoMeHyTU KacHuje( peummo 6poj ).

Ha KoHKpeTHUM npumepuma ydyeHmum Tpeba Aa youe Aa CBaKM paLMoHanaH 6poj MMma KoOHauHy Uau 6eckoHauyHy NepuoanyHy AeummanHy
penpeseHTauMjy, a upaumoHanHu 6pojeBn GecKkoHauyHy HenepuoauuHy penpeseHTauujy 1 obpaTtHo ( oBe YnMkbeHULUEe He Tpeba AoKasuBaTh y
onwTem cnyyajy). Mpu nspadyHaBakby BPEAHOCTU KOPEHa U pauyyhakba Ca KOPEeHUMa, Kada Cy HWUXOBe BPeAHOCTU MpauMoHanHu 6pojesu,
KOPUCTUTU KanKyaTop UK pacnonoxuse copreepe.

3a cBe peanHe 6pojeBe 6e3 063Mpa Aa MM MMajy KOHaAYyHy UAn BeckoHauyHy geuMmanHy penpeseHTauujy yBeCcTU nojam npubaukHe
BPeAHOCTM W Mojam anconyTHe rpeluke. MpaBuna 3a0Kpyr/bMBakba peasHux bpojeBa yBecTu Ha ciefiehr HauMH: Ha KOHKPETHUM NPUMEPUMA,
nocmatpakbem moryhux rpaHuua ( MHTepBana) y 3aBMCHOCTU Of MPELM3HOCTM, yY4eHUUM 6upajy npubaunxkHe BpeAHOCTM TakKo Ja ce Nnpu
3a0Kpyr/buBakby 6Mpa BpeAHOCT ca MakbOM ancoayTHOM FpeLlKoM, HaKOH Yera ce popmynuLly npasuna.

OcHoBHa cBojcTBa onepauuja cabuparba M MHOXeHa peasHUX bpojeBa NMocmaTpaTv U aHaamMsmpaTn y nopehery ¢ ogrosapajyhum
CBOjCTBMMA Y CKyny paunoHanHux bpojesa. OCHOBHA CBOjCTBa onepauuje KopeHoBaka y R* Tpeba Takohe peanM3oBaTn Ha Npumepuma npu yemy
ce nocebHo TpeTnpajy 361p, pasnunKka, NPOU3BOL U KOJIMYHUK KOPEHA M HUXOBU OAHOCKU Ca KOpeHoM 36upa, pasnunKe, NPOU3BOAA U KOJIMYHUKA.
Mpwn Tom nocebHy Na*kkby 06pPaTUTU Ha jeAHaAKOCT Vaz = la] n FbeHO TyMayekre.

Y okBuMpYy oBe Teme ce obpahyje u dyHKLMja AMPEKTHE NPOMNOPUUOHANHOCTU Y = kX Kojy Tpeba yBECTU Ha KOHKPETHUM MpUmMepuma
B6/IMCKMM UCKYCTBY yYeHMKa ( pacT AyXKUMHe NyTa ca BpeMeHOM NyTOBakba NPU KOHCTAHTHOj Bp3nHK, CMakbere BOA0CTaja PEeKe aKo je AHEeBHU najg,
NPOTOKa KOHCTaHTaH...). Y NOYETHUM NpUMEpPUMa yYeHMLM LpTajy Ta4yKacTu rpaduKk Kojum ce npukasyje dyHKLUMja 3a ANCKPETHE BPEAHOCTHU




NPOMEH/bMBE, HaKOH Yera ce [0Ma3n A0 KOHCTPyKuUMje rpaduyKkor npukasa y KOOPAMHATHOM cucTemy. TemaTCKy jeAnHULY Mpoay’KeHa
nponopuuja Tpeba, Takohe, peann3oBaT Ha KOHKPETHUM Npumepuma ( nogena Aate Cyme y AaToj pasmepu, ogpehusarbe yrnosa Tpoyria ako
je 4aT HbMXOB 04HOC, MPUCYCTBO MeTana y jaerypama...). [locebHy naKkby MNOKAOHWUTU BE3U MPOAYXeHe Mponopumje ca KNaCUYHUM ABOjHUM
pPa3IoOMKOM.

MutaropuHa Teopema

MNuTaroprHa Teopema je o4, BENIMKOT 3Hayaja 3a Aa/be MaTeMATUYKO 0bpa3oBarbe M NOTPEOHO je Na*k/bUBO METOAMYKM U ANAAKTUYKMU
0bpagutn. Kao moTMBauMja 3a TEMY MOIy C€ KOPWUCTUTU UCTOPUjCKU Nogaupm Hajnpe o noTpebu yoBeka 3a ynoTpebom M KOHCTPYKUujom
NPaBoOYIrAMX TPOYIr/I0Ba TOKOM U3rpaaHe PasnnMumntux objekaTta y yKynHOM HanpeTKy UMBUAM3aLM]e, @ Ynje je 3aKOHUTOCTU MnTaropa youmo u
MaTeEMATUYKM yobaunumo n popmynncao. Ha npumepy erMnaTcKor TPOyr/ia eKCNEPUMEHTOM Ca KOHOMLLEM, LIPTEKOM MU CUMYNALLMjOM Ha HEKOM
o4, ANHAMMNYKUX coPTBEpa YNO3HATU YYEHMKE Ca TEOPEMOM, a 3aTUM je WU UCKa3aTu U AaTU KOMMJIeTaH AoKas. MoTpebHo je Aa yyeHuum cxeaTe
KoHUenT MNuTaropuHe Teopeme, a He Ja HanameT Hay4ye UCKas. Y TOM LUM/by TOKOM BexKbartba MHCUCTUPATM Ha Pas/IMuMTUM O3HaKama KaTeTa u
XMMNOTEHY3€E, Kao M Pas/IMYUTMM NOJI0XKAjUMa CaMor NPaBOYr/IOr TPOYraa, Kako bu ce ydeHUUM ocnocobuan aa MNutaropuHy Teopemy Kopucre
KacHuje y 06pa3oBakby Y PasIMunMTUM 3aaLMMa U3 NIAHUMETPUje, CTPEOMETPUjE U TPUTOHOMETPUje. YNO3HATU YYEHMKE Ca KaPaKTEPUCTUUYH UM
MUTaropuHMM TpPojKama Kpo3 Npumepe n HaNnoOMeHYTU Aa TaKBUX TPOjKM MMa 6eckoHayHo MHoro. PopmynuncaTtn obpat MutaropmHe Teopeme 1
NPUMEHUTU ra y 3agaumma.

Y gpyrom geny Teme naxky je NoTpebHo ycMmepuTy Ha npumeHy MMTaropMHe TEOPEME Ha KOHCTPYKUMjE AYXHU UYMju je MmepHU 6poj
OYKMHE MpaumoHanaH 6poj M nNpumeHy Ha KBaZpaT, MPaBOYraOHWK, jeAHaKOKPaKM W jeAHAKOCTPAHUYHW TPOyrao, pomb M NpasBoyrnv u
jeAHaKOKpaKku Tpanes. YuyeHuum Tpeba ga npumerbyjy NMutaropuHy Teopemy M Ha jeAHAaKOKPAKOo NPaBoyrAn TPOyrao, NpaBoyran TPOyrao ca yriom
o 30° n ogpehunBare pacTojatba ABejy Tayaka y KOOPAMHATHOM CUCTEMY.

YKONMKO HAacTaBHUK MMa TEXHUYKUX MOTYNHOCTM Y YYMOHULM, HAKOH YCBajarba MUTaropmnHe Teopeme Ha TpaanuMoHanaH HauuH, eo oBe
Teme Moxe 06pagutn Kopuwherem HeKor of, 6ecnnaTtHuMx AMHAMUUYKMX cOodTBEpPa KOjU yYEHMLMMA MOMKE jol ouurnegHuje go4vapatu
MuTaropuHy Teopemy 1 NPUMEHY TEOPEME Y Pa3INYUTUM FEOMETPUjCKMM 334aLMmMa U Npobaemmma 13 CBAaKOAHEBHOT }KUBOTA.

Lenun anrebapcku uspasm

Y npBom aeny oBe TEMe yBOAM CE MOjaM CTeneHa NPOMEH/bMBE NPUPOAHMM Bpojem M M3BOAE Ce OCHOBHA CBOjCTBa Te onepauuje (
MHOEHE U Ae/berbe CTENeHa jeAHaKMX OCHOBA, CTENEHOBaE CTEMEHA, Kao M NpaBMAa 3a CTEMNeH NPOM3BOAA M KOMYHMKA). YueHuum Tpeba y
NoTNYHOCTK Aa oBnagajy oarosapajyhum tpaHchopmaumjama ga 6u, nsmehy ocranor, 6uav npunpem/beHn 3a ynosHasarbe ca onepaumjama ca
nosMHOMMMA Koju cnege. Takohe, yBoam ce nojam cTeneHa ca U3/10XKMOLEM KOjU je Hyna MAK HeraTMBaH Leo 6poj, ann camo y caydajy ocHoBe
Koja je AekaaHa jeamHumua. Mpumepun obyxsaTajy Kpahe 3anucuBarbe BP0 MaiMx paumMoHanHux bpojesa ( npumeHe y ¢pU3NLLM), KAa0 U KAHOHCKO
npeAacTaB/batbe paumMoHanHux 6pojesa y AeUunMmanHom 3anmcy.

Apyrv neo Teme obyxsaTa onepauuje ¢ Lenum aarebapcku uspasmma( nosMHommMma). Hajnpe ce yBogy nojam noanHoma U yserkbasa



n3payvyHaBarbe BPeAHOCTW TaKBOTr M3pa3a 3a KOHKPEeTHe BPeAHOCTM MPOMEH/bUBUX KOjU Yy HemMy yyecTsyjy. 3aTum ce aeduHULLY OCHOBHE
onepauuje ca noavMHomuma ( cabuparbe, o4y3Mmarbe U MHOXKehe) U yBerkbaBa goBohere noanMHoma Ha cpeheHu obauk. Mputom ce, no
notpebu, Kopuctn AMcTpubyTMBHK 3aKoH ( y 06anky (a + b)(x + y) = ax + ay + bx + by) n dopmyna 3a KBagpat 6uHoma ( y 06auky (a
+ b)2 = a2+ 2ab + b?).

Y HacTaBKy oBe Teme yyeHuuM Tpeba Aa, Ha NOrogHUM NPUMeEpPKMMa, yode noTpeby pacTasB/baktba NOAMHOMA Ha YMHMOUE ( NnocebHo y
UM/by pelliaBarba jeaHauMHa). 3aTum Tpeba yBexbaTh To pacTaB/barbe Kopuwhermbem NpeTxoaHo HaBeaeHUX dopmyna ( ann caaa 3anncaHux y
06anky ax + ay + bx + by = (a + b)(x + y), ogHocHo a? + 2ab + b= (a + b)?, ka0 v ¢dopmyne 3a pas3nuKy Keagpata. [pumepe
pacTaB/bakba T3B. HenoTnyHor KBagpaTHOr TOMHOMa 0b6pahmBaTh camo Ha A0AaTHOj HacTaBu. Cem NOMeHyTe NMPMMEHE Ha pellaBare jegHauYnHa
( Ha npumep, obnuka ax? + bx =0 u x2 — c2 = 0), oBae ce Mory NpuKasatTM NpUMMepu pellaBarba FrEOMETPUJCKUX Npobiema 3a Koje je
notpebHo NosHaBarbe onepauuja ca NOIMHOMUMA.

MHoroyrao

MHoroyrao yBecTU Kao [e0 PaBHM OrpPaHUYeH MHOroyraoHOM AWHMjOM. Harnacutu pasamnky namehy KOHBEKCHUX M HEKOHBEKCHUX
MHOrOYr/10Ba, a/n Aasba pa3maTparba OrPaHUYUTM CaMO Ha KOHBEKCHe MHoroyrioBse. YuyeHuke Tpeba HaBoAWTM Aa yode 3aBUCHOCT 6poja
AnjaroHana, Kao 1 3aBUCHOCT 36Mpa yHyTpaLlkbUMX yraoBa of 6poja TemeHa MHoroyraa. NMpuankom ysohera NpaBUIHUX MHOTOYI/10Ba, YYEHULM
Tpeba fa youe fa NocToje MHOFOYr10BM KOjU HUCY NPaBUIHU MAKO CY CBE HUXOBE CTPaHULE jeHaKe, Kao M Aa NOCTOje MHOrOYr/i0BU KOjU HUCY
NpaBWIHM MAKO CYy CBU HUXOBWU YINOBU jeaHaKMW. MocebHO McTahm OCHY CMMETPUYHOCT NPaBUHOT MHOTOyrna U B6poj oca cumeTpuje, Kao U
YMHbEHULE A Ce OKO MPaBMIHOI MHOIOYria MOXe OnucaTM Kpyr U Aa Ce Yy Hera MoxKe ynucatum Kpyr. U3 oarosapajyhux ¢opmyna 3a
jeAHAaKOCTPaHMYHN TPOYrao, yY4eHWuUM, y3 NomMoh HacTaBHMKA aKo je MoTpebHo, mM3Boae GOpmMy/ne Kojuma ce y MPaBWUIHOM LUECTOYray
yCNnocTaB/bajy Bese namehy cTpaHuue, Ayxe aAujaroHane, Kpahe gujaroHane, noaynpevyHMKa ynMcaHor U ONMCAHOr Kpyra.

Kpo3 pasHoBpcHe npumepe 1 3adaTke ( Koju ce oAHOCe Ha TPOYr1oBe, YeTBOPOYI10BE M NPaBUIHE MHOFOYI10BE) NCTULATU NPUMEHY
CTaBOBa NOAYAAPHOCTU TPOYr/I0Ba M MOCTYMHO Pa3BMjaTU Kog, YYEHMKa BELWTUHY AOKa3nBara. [JoKa3aTu HajBarkHMje 0COBUHe TpoyraoBa U
napanesnorpama. YBecTu MojMmoBe OPTOLEHTAp, TEXMUILUHA AYXK W TEXWUWTe TPOoyraa, M HaBecTu huxose ocobuHe. MpumeHy cTaBoBa
noayAapHOCTU U HUXOBUX NMOCAEANLA NPOLWNPUTM U Ha KOHCTPYKTUBHE 3aaaTKe. McTahu pasnuKky uamehy upTama n KOHCTpyKuuje. MNocebHo
Tpeba 134BOjUTM 1) KOHCTPYKUMje TPOyr/ioBa Koje nopes, AaTux cTpaHuua/yrnosa oapehyje v jegHa BUCMHA, OAHOCHO TEXMLWHA AYXK; 2)
KOHCTPYKLUMje napanenorpama 1 Tpanesa Koje nopes AaTmx cTpaHuua/yrnosa ogpehyje 1 BUCUHA; 3) KOHCTPYKUMje AeNTOMAa; 4) KOHCTpYKUmje
npasuAHUX MHoroyrnosa ca 3, 4, 6, 8 uan 12 TemeHa Koje ogpefyje cTpaHWLUa, OAHOCHO MO/YMPEYHUK onucaHor/ynucaHor Kpyra. Ha
npMmMmeprma MayCcTpoBaTU CUTyaumje Kaga KOHCTPYKTUBHUM 334aTaK MMa BULLE peLleHa WK HEMA peLlerba, aJi He MHCUCTUPATU Ha OBaKBUM
3afaumma. M3pavyHaBare 06MMa M NOBPLUMHE MHOTOYT/1a UNYCTPOBATM PAa3HOBPCHUM NpUMepPUMa M 3aJauyma.

MpuanKom nspavyHaBarba NOBPLUMHE KOPUCTUTM pasnaratbe MHOrOYI/10Ba Ha TPOYri0Be U YeTBOpoyraose. NocebHy nakky NOCBETUTU
M3payvyHaBatby NOBPLUMHE NPABUIHOT LWECTOYr/1a. BaXKHO je ykbyuntn n ogpeheHn 6poj NPakTUYHMX NPMMEHa padvyHarba NOBPLUMHA.



Kpyr

Monasehu og paHuje cTedyeHMX 3Hatba U AePUHULMjA KPYKHE IMHU]E U KPYXKHe noBpLuK, Tpeba pasmoTpuTn moryhe nosoxaje n ogHoce
Kpyra 1 npaBe, a Takohe 1 ABa Kpyra y paBHWU. YueHUKe Tpeba noaceTutu Ha geduHMUMje TaHreHTe U TETUBE Kpyra U UCKOpPUCTUTK MuTaropuny
Teopemy 3a ycrnocTaB/bakbe Bese nsamehy nonynpeyHuka Kpyra, TETMBE U LLEHTPaNHOr 0ACTojarba TeTuse. LleHTpanHe Teme cy yBohere nojmoBsa
LeHTpanHor 1 nepudepurjckor yrna, yodaBare 1 goKasmsare TBphera o huxoBom mehycobHom ogHocy, Kao n oapehrBare 06Mma 1 nospLUNHE
Kpyra. YuyeHunum 61 Tpebano aa ekcnepumeHTasiHO yTBpAe CTa/IHOCT 04HOca obuma 1 npedyHuKa KpyxHuue. Kaga ce yseae 6poj 1, yueHuke Tpeba
MHPOPMATMBHO YNO3HATUN Ca HETOBOM MPALMOHAIHOM Npupoaom. MNocne obpaae obuma u nospLIKHe Kpyra, Tpeba nssectn popmyne 3a AyKUHY
KPYKHOTF /IyKa, MOBPLUMHY KPYMKHOI UCEYKA U KPYXKHOI MPCTeHa. Y NPaKTUYHUM M3pavyyHaBakbUMa KOPUCTUTU NPUBAUKHY BpeaHocT 3,14 anun
noBpemMeHo paauTh 1 ca npoueHama 3,142; 22/7; 3,1.

Y oKBMpY Ae/1ia TEME KOju ce 04HOCK Ha poTauujy, Tpeba ce orpaHUYMTM Ha poTaLmje jeAHOCTaBHMjUX GUrypa OKO 3a4aTe TayKe M 3a 3a4aTu
yrao. ObjacHMUTU yYyeHULMMa NO3UTUBAH M HEeraTMBaH CMep poTauuje 1 ypaauTn HEKOJIMKO NpMMepa poTalmje y KOOpAMHATHOM cucTtemy. BaykHo
je [Aa y4yeHUUM youe [a ce AyXKUHE AYXKU U BeJIMYMHE YI/1I0Ba HE MeHbajy Npu poTaunju.

O6papa nogataka

OBy Temy peann3oBaTh Kao NPOjEKTHU 3a4aTaK. Lln/b npojeKkTHOr 3a4aTKa je Aa Y4eHULM 0B1aaajy NOjMOBMMA CpeHa BpeaHOCT, MegmjaHa
M MO, 1 UCTOBPEMEHO Ce yBEPE Y NPUMEH/BUBOCT 06paZe NogaTaKa y CBAKOAHEBHO] NpaKcu. MpenopyKa je Aa ce NPOjeKTHU 3a4aTak peanumsyje
Ha KOHKPETHUM Mpumepuma 1 Npegnor je ga y ceaAmom paspeay To byge npukyn/barbe, obpada M aHanM3a nogaTaka f0OUjeHUX aHKETOM.
Teme ce mory oaabpaTi U3 }KMBOTHOT OKPYKEHa U HUXOB cagpikaj bu Tpebano aa 6yae 61M3aK y3pacTy yueHUKa ( Ha npumep; Kopulwhere
MKT op cTpaHe y4eHMKa, pacnogena cnoboaHor BpeMeHa yYeHMKa, eKO/I0WKa CBECT MaguX...). Bpoj nuTara y aHKeTn He mopa BUTK BENUKH,
HajBuwe 5-6, a UcTparkmBarbe Tpeba peann3oBaTM TaKo Aa Y30pak He Byae npemasnn, aanm HU NPEBENMK U Aa Ce MOXKe PeasiM30oBaTth y
HajbInKeM OKpyKekby (LWKoa, NopoaunLa, KOMWKUAYK...). Npeanor je ga ce neT pacnosoXKMBMUX YacoBa peasnmayje no cnegehem naaxy:

P.6.yaca CALPXAJ PALA AKTUBHOCTU HACTABHUKA N YHEHNKA

1. -N360p TEMe UcTpakmnBatrba HacTaBHMK objaliHbaBa NPOjEKTHM 3a4aTakK, a YY4EHULM Npeanaxy
-KoHcTpyKuMja aHKeTHUX NuTama Teme 3a UCTPaKUBare N 5-6 aHKeTHUX NuUTakba.

2. - YNyTCTBO 33 aHKeTUpare CBaKM y4eHUK fobuja 4-5 aHKeTHUX ucTuha.
-Cnposoherbe UCTpaXKnBatba aHKETUPAHEM

3. - ObHaB/batbe M gorpafrba NOjMoBA: y30paK, HYMEpPUYKa U Ha jeaHom ( HymepuuKM NOTNYHO NPUNPEM/BEHOM) NPUMEpPY Cce
npoLeHTya Ha pacnogena, rpaduykm npmkas WNYCTPYjy CBM HaBeAEeHM — NO3HATU U HOBM NOjMOBMW.




-YBohere HOBWX NMOjMOBA: Cpeatba BPeAHOCT, MeanjaHa U Mog,

4, -Mogena yyeHuUKa Ha rpyne
-YnyhuBarbe y HaumH o06pase nogataka  AobujeHux
aHKeTUparem

- Obpaga pesyntaTa aHKeTe

dopmupajy ce HexomoreHe MCTparkumBauyke rpyne. CBaka rpyna
obpahyje jeaHo NUTake 3a Koje je 3aay*KeHa ( MOXKe ce KopUCTUTH
n Excel) n npunpema npeseHTaumjy pesyntata

5. - [peseHTaumja pe3yntata aHKeTe

lpyne npuKasyjy pesyatate CBOr UCTPa*KMBatba (TabiMYHKU NpuUKas
pe3ynTata obpage nuTarba M3 aHKeTe, NPOLEHTYaNHYy pacnoaeny,
rpaduryKM NpUKas, n3padyHaBake cpeare BPeaHOCTU, MeanjaHe

1 Mogda), Tymaue fobujeHe pesyntaTte n N3BOAE 3aK/byuKe.

OMNWTE NPEAMETHE KOMNETEHLUJE:

YuyeHuK je Ha Kpajy obaBe3HoOr obpa3oBatba KPO3 HaCcTaBy MaTEMATUKE YCBOjUO OCHOBHE MaTemMaTUYKe KoHUenTe (Hymepudke,
anrebapcke, reomeTpujcKe, CTaTUCTUYKE), OBNASA0 je OCHOBHMM MaTeMATUUYKMM npouecuma (pacyhmBarbem, KOMyHUKaALNjOM,
noBesnBateM, MPUMEHOM, MOAENIOBAHEM) M BEWTMHAMA (pavyHarbeM, anrebapckMm nocTynuuma, Mepetem, NPOCTOPHOM
BM3Yyenun3aumnjom, pagom ca nogaunma, NpoueHom, Kopuwherem Kankynatopa u MHGOPMaLMOHO-KOMYHUKALLMOHUM
TeXHonorMjama) noTpebHMM 3a Aasbe WKONOBake M XKMBOT. OcnocobsbeH je Aa aHanusmpa n Tymayun NpupoaHe 1 ApyLTBeHe
nojase, pelwaBa Npobaeme n LOHOCK OAYKe Y CBaKOAHEBHOM KOHTEKCTY. KOMyHMUMpPa Kopuctehmn maTeMaTUyKm je3nK, Kopuctm
MHPOPMALMOHO-KOMYHMKALMOHE TEXHONOTNje 1 apyra cpeacTsa.

OCHOBHM HMBO

Pewasa npobneme 1 IOHOCK OA/IYKE Y jeAHOCTaBHUM CMTYyallMjaMa KaZia je 3axTeB jacHO popMY/INCaH U CBM peneBaHTHM Noaaum
HenocpegHo paatv. Kopuctehn OCHOBHE enemeHTe MaTeMaTUYKOr je3WKa, jeAHOCTaBHE MaTeMATUYKe MOCTYMNKe U
MHOOPMALMOHO- KOMYHUKALIMOHE TEXHOOMMje CaonLUTaBa pellere Nnpobaema nam OHETY OONYKY.

Cpepgtoyn HUBO

Pewasa npobneme M A0OHOCU oA4/iyKe Yy MNO3HAaTOM KOHTEKCTY, NMpuM TOME MPUKYN/ba, CENEKTyje NoAaTKe M NpuUMerbyje
oarosapajyhe matematuuke noctynke. Obpasnaxe pelwere npobaema unm AoHeTy oanyKy. Tymaum npupogHe M ApyLITBEHE
nojase Kopuctehn matemaTUyKe KOHLENTE, NPOLLECE U BELUTUHE.

HanpeaHu Huso



Pewasa npobneme, gOHOCK 0aNyKe U NpoLEeHYje MOryhHOCTU Yy peasHUm cuTyauujama U npu yemy 6upa m BpesHyje nyT v HaunHe
pelwaBatba. KpUTUYKM aHanM3Mpa NpuMpoaHe W ApylwTBEHe MnojaBe Kopuctehu matemaTMyKe KoHLenTe, Npouece U BEWTUHE.
AprymeHTyje cBOje CTaBOBe U AWUCKYTYyje KopucTehn maTeMaTUyKK je3nk.

CNEULNP®UYHE NPEAMETHE KOMNETEHUMWUIE

CneunduuHe npegmeTHe KOMMNETEHLMjE CY: MaTEMaTMYKO 3Hakbe M Pe30HOBakbe, MPMMEHa MAaTEMATUYKMUX 3HaHa U BELUTUHA Ha
pellaBakbe Npobaema n MaTemaTUyKa KOMyHUKauumja.

OCHOBHM HMBO

Mpumetbyje jegHOCTaBHE MaTeMATUYKe NOCTYMNKe Kaga Cy CBM Nogaum HenocpeaHo gatu. lNpumerbyje OCHOBHA MaTemMaTuuyKa
3Haba Ha pellaBake jeAHOCTaBHUX CUTYaLMja N3 CBAaKOAHEBHOT MBOTA. PelwaBa npobsieme y jeAHOCTaBHOM KOHTEKCTY Koju ce
CBOJE Ha jeAHOCTaBaH payyH, pelaBame jegHauYnHa, Meperbe, LpTame U pasd ca nogaunma. Pasyme ocHoBe nNMcaHe U yCmeHe
MaTeMaTM4YKe KOMyHUKaumje.

Cpepatbn HUBO

Mpumerbyje maTemaTUUKe KOHLENTe, npouece M BEWTUHE Y PasInunTMm cuTyauumjama. bupa ontumanHe HaumMHe pellaBama
npobnema Kopuctehm Hymepuuke, anrebapcke n reomeTpunjcke metoge. AHanmM3mpa nogatke Kopucrehm oCHoBHe CTaTUCTUUKE
meToge. Yme aa Kopuctun ogrosapajyhe cpeactso UMKT 3a opraHusaumjy n obpasy nopartaka. Pasyme 3axteBe C/NOMKEHMjUX
MaTEMaTUYKMX 334aTaKa M pewwasa ux. Ogrosapajyhum marematmykum nojmosmma n cumbosmma caoniitasa CBoje CTaBoBe.

HanpeaHu HuBO
Bupa matemaTtmyke nocTynke 3a pewaBakbe Npobaema u JOHOCHK 3aK/byuKe. McTparkyje pa3nnumTe HaumMHe pellaBarba npobaema.

YMe Aa NpMMEHU MmaTeMaTMyKa 3Hakba Yy aHa/IM3K CI0KEHUX NPUPOAHMUX U APYLITBEHUX NojaBa. MpUANKOM pellaBakba Npobiema
yme aa oaabepe cpeactso UKT 1 aa ra Kopuctu Ha ogrosapajyhu HaumH. Pasyme n KopucTn GopmanHu maTeMaTUUKK je3unk. Yme aa
KPUTUYKM SUCKYTYje 0 AoBMjeHUM pe3ynTaTuma v aHamM3npa ux.

MEBYNPEAMETHO NMOBE3UBAE



Feorpadwmja: M3payyHaBarbe Hajkpaher nyTa Ha KapTu nsmehy ABa mecTa, pasmepa, yAa/beHOCT rpagoBa og MpuHMYa 1 og, ekBaTopa

®usmKa: YTMuaj M3pasa ca NPOMEH/bUBMM T3B. ,,CIOBHMM M3pPasMma‘“, ca M3pasMma Kojum ce M3parkaBajy ONwTM 3aKoHM pU3MKe, NPUMeHa
cTeneHa, rpasuTaumja...

JNInkosHa kynTypa: Kopuwherbe reomeTpujcknux purypa y ciMKapcTay, NpaB/beHe MO3anKa o4 NPaBUAHMX NOIMTOHA
Xemmuja: MNpumeHa cteneHa

TexHuWKa 1 TexHonornja: Npas/bere TPoyraa o4 Aawyvua ogrosapajyhunx Ay»KuHa, npaB/bete makeTa

AKTMBHOCTH Y BACMUTHO — O6PA3OBHOM MPOLECY

HacraBHuKa YyeHuKa
HacTtaBHMK ce npunpema 3a 4ac, OpraHmsyje n peaansyje HacTaBHM Pewasa npobseme 1 3agaTKe, NPUMEHYje 3Hatbe Ha TEKCTYa/IHUM
npouec. MoTuBuMLIE, NOAP)KAaBa U pa3BUja MHTEPECOBaHa YYEHMKA 3a4aumMma, NocMaTpa, yoyaBa Be3y ca NPETXOAHO YCBOjEHUM rPaAnBoM,

TAKO WTO Aaje Npenopyke WTa Aa ce YMTa, oxpabpyje y4eHMKe Koju aHanunsupa, KoMbuHyje, ynopehyije, npoueryje. YUeHUK ce npunpema 3a
Xene fda ce 6aBe UCTPaXKMBaUYKMM paaom. Pasrosapa ca ydeHMUMMA, | Yac 1 yum npeheHo rpaamso. MoBesyje rpagMBo M yoyaBa CIMYHOCTU U
ynyhyje ux, ycmepasa 1 objawrasa. M3sewwTasa ux o pagy u pasnuke. YCcMeHo oArosapa v paau 3afaTke y3 KoHcyATaumjy ca
nocturHyhuma. MNpaT Hanpeaak y4eHuKa. HaCTaBHMKOM O CBUM noTellkohama.

HAYMH NPOBEPE OCTBAPEHOCTU MCXOAA

CactaBHM A0 npougeca pa3Boja MaTEMATUUYKMX 3HAHbA Y CBMM da3ama HacTaBe Tpeba aa byae n npahewe U NpouerMBakbe cTeneHa
OCTBapEHOCTM NCcxoaa, Koje Tpeba Aa 06e3beau WTO Noy3aaHuje carnedaBatbe pa3Boja M HanpeaoBakba yYeHKa. Taj npouec Tpeba 3anoyetu
WMHULMjaNTHOM MPOLLEEHOM HMBOA Ha KOME Ce YYEHUK Hanasu. NpuKkyn/batbe MHPOPMaLMja U3 pa3MUMTUX U3BOPaA (CBaKOAHEBHA NOCMaTPakba,
aKTMBHOCT Ha Yacy, y4ecTBOBakbe Y pPa3roBopy 1 AMCKYCMjM, CaMoCTanaH pag, pag Yy rpynu, TeCTOBKM) NOMarke HaCcTaBHMKY Aa carneda nocturHyha
(pa3Boj M HanpeaoBatbe) y4EHMKA M CTEMEH OCTBAPEHOCTUN UCXo4a.




CBaKa aKTMBHOCT je gobpa npuanKa 3a NpoLeHy HanpeaoBarba U fiaBarbe NospaTHe nHPopmauumje, a ydeHnke Tpeba ocnocobsbasat 1
oxpabpuBaTu ia NPOLIEHbYjy CONCTBEHM HaNPeAaK y OCTBapuBakby UCX0Aa NpeaMeTa, Kao M Hanpeaak U Apyrux ydeHuKa ( pasnindyuTe aHKeTe,
CKane npoueHe,Tabene u cn.)

NPOLUEHA OCTBAPEHOCTU CTAHOAPOA

Y TOKy WKo/CKe roanHe buhe peannsosaHe Ase NpoLeHe OCTBAPEHOCTU CTaHAapAa: Ha Kpajy NPBOr NoAyroamLITa U Ha Kpajy LWKoACKe roamHe (
0Ba NpoueHa o0byxsaTa YMTaBo rpagmMeo ). YueHuum he pelwasaTv TectoBe M3paheHe no cTaHZapAMma, Koju he ce cactojaTi o4 gBaHaecT NUTarba
M TO: 6 Ha OCHOBHOM, 4 Ha cpearbeM U 2 Ha HanpeaHOM HUBOY. YueHuumu he paauTu TecT noges/beHn y gse rpyne. Pesyntatv he 6UTn npukasaHu
TabenapHMM NPMKaTOM NpoLeHe OCTBAPEHOCTM CTaHAapAa no HMBouma. Y Tectosnma he npeosnagaBati 3a4aumM OTBOPEHOT TMNa.

NNAH EBATYALUIE
MpoBepa ocTBapeHOCTU CTaHAAPAA YYEHUUKUX nocTurHyha (octBapeHoCTM ncxoaa)

LLTa npatnmo Kputepujymmn ouermBarba MNocTynak  MHCTpymeHTn | NHCTpymeHTH 3a Bpeme
oLeHUNBatba npahere
HanpepoBama




CTeneH ocTBapeHOCTM Un/beBA N NPOMUCAHUX,

OJHOCHO npunaroheHux crtaHgapaa

Mpouervyjy ce:
BELTUHe
n3payyHaBarba
pasymeBakbse,
npuMmeHa u
BpesHOBake
Hay4YeHux
NocTynaka u
npoueaypa; paa
ca nogaumma
BELUTUHE,
pyKoBame
npubopom m
TeXHOJIoTnjama u
nssohere
pagHuX 3a4aTaKa.

YYEeHMK Koju ocTBapyje Beoma
3Ha4ajaH Hanpejak y caBnajaBakby
nporpama npeameTa Uy NOTAYHOCTU
CaMOCTa/IHO UCMYHaBakba 3aXTeBe
KOju cy yTBpheHN Ha OCHOBHOM U
cpeftbeM HMBOY, Kao U BehuHy
3axTeBa Ca HanpegHor HMBOaA
nocebHux ctaHgapaa nocturHyha,
OZHOCHO 3axTeBa Koju cy oapeheHun
WHANBUAYANHUM 06Pa30BHUM
naaHoOM v npuaaroheHnum
cTaHgapamma nocturHyha, nobuja
oueHy oannyaH (5);

- dopmaTtuBHO
ouerbuBame:
CBaKkoOHeBHO benexere
AKTUMBHOCTU YYEHMKA Ha
yacy y cBecky
eBuAeHUMje HacTaBHMKA

bpoj jaB/bamsa:

3ajaB/batrbe +

3a jaB/batkbe BULWeE NyTa ++

3a paBarbe KOMNAETHOT, NOTMNYHOT
OAroBOpa Ha TeXa nNuTamwa + uam 5
Ko He 3Ha oarosop —

YuyecTanocT jaB/bakba U pacnopes,
jaB/batba No meceumma

CBaKoaHEBHO
b6enexere TOKOM
rogmHe

Mpecek cTama no
Tpomeceujy

YYEHMK KOjW OCTBapyje 3HayajaH
HanpeaakK y casnagasarby Nporpama
npegmeTa uy NoTnyHoOCTy,
CaMOCTa/IHO, UCNYH-aBatba 3axTeBe
Koju cy yTBpHEHN Ha OCHOBHOM U
cpeatbeM HMBOY, Kao M [e0 3axTeBa
Ca HanpeAHor HMBOA NOCEBHNX
CTaHZapaa nocturHyha y3 mamy
nomoh HacTaBHWKa, 04HOCHO

-YcmeHo ogrosapatbe
(cymaTtumBHa oueHa),
CBeCKa eBnaeHuuje
HacTaBHMKa/AHEBHUK

CBeobyxBaTHOCT 0rosopa
XOPW30HTaNHO M BEPTUKANHO
noBesnBare rpaamnea

Mo noTtpebwu, 6ap
jeaHOM Y
noayroauwTy




3axTeBa Koju cy oapehenn
WMHAMBUAYANTHUM 06Pa30BHUM
naaHoOM v npuaaroheHnum
CTaHZapamma nocturHyha, nobuja
oueHy BpJsio aobap (4);

-PepoBHOCT goHOWeEHA 3a Tpu HeaoHowWena gomaher 1y CBaKoaHEBHO

Aomaher CBECKY, @ HAKOH OMOMEHE U Y npahere TOKOM
OHEBHUK roguHe

Mpernepare cBeckn YpegHocT Ha Kpajy

Cse 3abenerkeHo ca Yacosa

HacTaBHe roamHe

YYEHMK KOjU OCTBapyje Hanpenak y
caBflagaBatby Nporpama npegmeTa u
Yy NOTNYHOCTM, CAMOCTA/IHO
MCNyH,aBakba 3aXTEBE KOju cy
yTBphHeHn Ha ocHoBHOM 1 Behu geo
Ha cpefHemM HUBOY NOCEOHUX
CTaHZapaa nocturdyha, o4HOCHO
3axTeBa Koju cy oapehenn
WMHAMBUAYANHUM 06Pa30BHUM
NAaHOM U npunaroheHum
CTaHZapamma nocturHyha, nobuja
oueHy pobap (3);

- MncaHe nposepe bopoBamse:
(cymaTmBHa oueHa) 30-49% 2
YyeHnum gajy 50-69% 3
CaMONpoLEeHY oLeHe 70-89% 4
90-100% 5
- FpynHu pag, Capapgmba y rpynu (CBu 4naHoOBU cy
(nocmaTtparse YK/by4eHU, CBU MMajy 334aT0

HacTaBHWKa, n3nararbe
rpyna, npoLeHa octanmx
YUYEHUKa)

3abeniexkeHo y cBeckama...)

CTeneH 3Hatba CBMX YNaHOBA rpyne
KBaAUTaTUBHO M KBAHTUTATUBHO
npouerMBatbe pesyaTaTa paga
rpyna (naHo, Tabena...)

HaKoH cBake
Teme

Mo notpebu




YYEHWK KOjU OCTBApYje MUHUMaNaH
HanpeaakK y caBnagasakby nporpama
npeameTa U ucnytasaka y3 nomoh
HaCTaBHMKa 3aXTeBe KOju Cy
yTBpheHn y sehem geny ocHoBHoOr
HMBOa nocTurHyha, o4HOCHO 3axTeBe
KOju cy oapeheHn nHansmayanHum
06pa3oBHMM MJIAHOM U
npuaaroheHMm cTaHZapauma
nocturiyha u, 4obuja oueHy
[0BOJbaH (2);

- Papy napy
(nocmatparse

HACTaBHUKa, U3narame

napoBa, NpoLeHa
OCTa/IX YY4EHMKA)

MpBa Tpu Napa Koja ypase
nobwujajy +

Mo notpebu

AHrakoBarbe
YYEHUKA Y
HacTaBu

OarosopaH
oAHoOC npema
paay,
NoCTaB/bEHUM
33Zaumma, u
WCKa3aHo
MHTEepecoBake U
MOTMBaLM]y 33
yyere U
HanpeaoBae.
AKTUBHO
yyecTBOBakbe y
HacTaBy,
capagby ca
apyruma

BEOMa BUCOK CTeMeH aHraoBakba
y4yeHuka (5)

BMUCOK CTeNeH aHra*osaka y4eHUKa

(4)
Y3 aHra)KoBakrbe yyeHuKa (3)

aHraskoBakbe yyeHuKa (2)

Bohemne eBuaeHuuje og,
CTpaHe HaCTaBHUKa O:

-JaB/bakby Ha YacoBMMma
(yyectanoct 1 akTMBHOCT

no meceuunma)

-YcnewHocTn y rpynHom

pady, paayy napy

(aHrakoBare, NPoOAyKTM)

-Yuewhy Ha
TaKMMUYerbMMa

- HecebnyHom npykarby

nomohu gpyrum
yyeHuumma
-N3paga naHoa,
pasNMUUTUX BPCTa
nsnararba

-CBe WTo je paheHo Ha Yyacy Hanasu
ce y CBeCKama U ypegHo je
HanucaHo

-YyecTanocT jaB/barba M aKTUBHOCT
no meceunma

-YyecTByje, noMmaxe gpyrmma,
nspahyje camocTanHo uauny
capajtbu ca ApyrMma NpoayKTe
paga

-bpoj v kBanutet fO6POBO/LHOT
yyewha y pasHMM HAaCTaBHUM U
BaHHACTaBHMM aKTMBHOCTUMA
(Takmnuerba, M3paga NaHoa,
KpaTKo npegasate, Bohetrbe
KBW3a, U3pajda acoumjaumija...)
-CnpemaH je oa NoMorHe gpyrmuma
-UHMUmMjaTMBa U KBaNUTeT
npoaykKTa

-lpecek cTakba no
Tpomeceyjuma

CTAHOAPAMU Ha Kojuma ce pagu y ceaMmoM paspeay




PeanHu 6pojesu

MA1.1.2. npeBeae AeunMmaaHK 3anmc 6poja y pasnomak n obpaTHo 6pojese 3anumcaHe y pasanunmTum obamumma.

MA1.1.3. ynopeam no BenmunHm 6pojese nctor 3anunca, nomaxkyhu ce cIMKom Kag, je To notpebHo 6pojeBHOr U3pa3a

MA1.1.4. n3BpWK jeiHY OCHOBHY PayyHCKy onepaumjy ca 6pojeBMma UCTOr 3anuca, nomaxkyhu ce CIMKOM Kag je To notpebHo (y cnydajy
cabuparba M 04y3MMarba Pas3/ioMaka Camo ca UCTUM MMEHMOLEM); padyHa, Ha npumep 1/5 og, n, rae je n 4atv npupoaaH 6poj

MA2.1.1. pewu AMHeapHe jegHauYnHe Yy KOjMMa ce Herno3HaTa Nnojassbyje camo y je4HOM YNaHy

MAZ2.1.2. u3payyHa cteneH gator 6poja, 3Ha OCHOBHe onepaluje ca cTeneHnma

MA2.1.4. oapean BpegHocT GyHKUMje aaTe Tabanyom nam dopmyiom

MA.3.1.1. ogpean BpeAHOCT CNOXKeHUjer bpojeBHOr M3pasa

MA.3.1.3. KopucTu bpojeBe n bpojeBHe n3pase y peajsHMm cCuTyaumjama

MutaropuHa Teopema

MA.1.3.2. Blaga NOjMOBMMA: TPOYrao, YeTBOPOYrao, KBaapaT U NPaBOYraoHWK (youyaBa HMXOBE MOAE/E Y PEaNHUM CUTyaumjama u yme Aa mx
HaupTa Kopuctehun npubop; y4eHMK pasfiMKyje OCHOBHE BPCTe TPOYr/0Ba, 3Ha OCHOBHE e/leMeHTe TPOoyr/ia U yme Aa u3padvyHa 06Mm 1 NoBpLInHy
Tpoyrna, KBagpaTta 1 NpaBoyraoH1Ka Ha OCHOBY e/leMeHaTa Koju HenocpeaHo Gurypuily y 4aTom 3a4aTKy; yMe [Aa U3padyHa HeMo3HaTty CTpaHuLy
npasoyraor Tpoyrna npumersyjyhu MutaropuHy Teopemy)

MA.2.3.2. ogpean o4HOC yrA0oBa U CTpPaHWUA Y Tpoyray, 36Mp yrnoea y TPOyray v 4eTBOPOYrAy U Aa peliaBa 3agaTke Kopuctehu MutaropuHy
Teopemy

MA.3.3.2. KOpuUCTM OCHOBHa CBOjCcTBa TpOYyr/ia, YeTBOpPOyraa, napasnenorpama M Tpanesa, padyHa HUXoBe 06MMe W MOBPLIMHE HA OCHOBY
efleMeHaTa Koju H1cy ob6aBe3Ho HenocpeaHo Aath Y GopmMmynaumjn 3a4aTka; yMe 4a UX KOHCTpyuLe

Lienn anre6apcku uspasu

MA.1.1.6. KopucTu Lene bpojese M jeAHOCTaBHE M3pase ca kbMMa Nnomakyhu ce BU3yenHMM npeacTaBama
MA.2.1.4. KopucTu b6pojeBe 1 bpojeBHe U3pase Y jeAHOCTaBHUM peanHMM CUTyalujama

MA.2.2.2. onepuLue ca CTENEeHMUMA 1 3Ha LITA je KBagpaTHU KOpeH

MA.2.2.3. cabupa n ogysnma NosiMHOME, yMe Aa NOMHOXM ABa 6MHOMA U A3 KBagpupa BUHOM
MA.3.1.1. oapeau BpeAHOCT CNOXKeHWjer 6pojeBHOr 13pa3a

MA.3.1.3. Kopuctu 6pojese n bpojeBHe N3pase y peasHUM cuTyaumjama



MA.3.2.2. KopucTh ocobuHe cTeneHa 1 KBaAPaTHON KOPeHa
MA.3.2.3. 3Ha 1 Nnpumetbyje popMye 3a Pa3NnMKy KBagpaTa U KBagpaT bMHOMA; yBexkbaHO TpaHchopmulue anrebapcke nspase 1 CBOAUN UX Ha
HajjegHoCcTaBUjN 06MK

MHoroyrao

MA.2.3.1. ogpean cynaemeHTHE M KOMIJIEMEHTHE Yr/ioBe, yNnopegHe W YHAaKPCHE Yr0oBe; PayyHa ca HbMMA aKo Cy M3PaXKeHU Yy Leium
creneHuma

MA.2.3.2. ogpean ogHoC yrioBa U CTpaHuua y Tpoyray, 36up yrnoea y TPOyray 1 YeTBOPOYrAy W Aa pelasa 3agaTke Kopuctehu MutaropuHy
Teopemy

MA.3.3.2. KOpUCTU OCHOBHAa CBOjCTBa TPOYraa, YeTBOPOYr/a, Napajnenorpama M Tpanesa, padyHa tbuxose obMme M NOBPWMHE HA OCHOBY
efleMeHaTa Koju H1cy obaBe3Ho HenocpeaHo Aath y GopmMynaumjn 3a4aTKa; yMe 4a UX KOHCTpyuLwe

MA.3.3.3. ogpeau LeHTpanHN U NepUbEPUjCKM yrao, padyyHa NoBpLIMHY UCEYKA, Kao U AYKMUHY /lyKa

Kpyr

MA.1.3.3. B/laga NojMOBMMA: KPYr, KPyXKHa NMHKja (M34Baja HUXOBE OCHOBHE €/1EeMEHTE, YyoUaBa UX0BE MoAeNe y peasHnm cuTyaumjama u
yme ga ux HaupTa Kopuctehu npubop; yme ga nspadyyHa o6Mm 1 NOBPLIMHY Kpyra AaTor NoynpeyHuKa)

MA.2.3.3. KopucTu popmysie 3a 06MM 1 NOBPLLUMHY KPYra 1 KPY*KHOT NpcTeHa

MA.3.3.3. ogpeam LeHTpaaHW U NepudepnjcKkM yrao, padyyHa NoBPLUMHY UCEYKA, KAao M OYKUHY NlyKa

O6papga nogataka

MA.1.5.2. npounTta 1 pasyme nogatak ca rpaduKoHa, gujarpama unm us tabene, n oapeay MUHUMYM MW MaKCUMYM 3aBUCHE BE/IMYUHE
MA.1.5.3. nogaTtke u3 Tabene npukaxe rpadMKoHOM U 06pHYTO

MA.2.5.2. ynTa jegHOCTaBHe Aujarpame v Tabene M Ha OCHOBY HWX 006paaM MoJaTKe NO jegHOM KpPUTepUjymy (HMp. oapeau apUTMETUYKY
CpeanHy 3a AaTu CKyn nogaTaka; nopeaun BpeAHOCTM Yy30pKa ca cpearom BpeaHowhy

MA.2.5.3. 06paau NpuKyn/beHe NoaaTKe U NpeacTaBu Ux TabenapHo Uam rpaduykm; NpescTas/ba cpeaty BpeAHOCT MegujaHom

MA.3.5.2. Tymauum gujarpame u Tabene

MA.3.5.3. npukynu 1 obpagu nogaTke U cam cacTaBu gujarpam unum tabeny; upTta rpaduk Kojum npeactassba mehy3aBUCHOCT BEIMYMHA



MNPOJEKTHA HACTABA

MNpojeKkTHa HacTaBa peanusyje ce Kpo3 Temy Obpaaa noaaTaKka. LM/b npojekTHe HacTaBe je pasBujatbe onwTnx mehynpegmeTHUX KomneTeHumja
y3 ynotpeby MHPOPMALMOHO KOMYHUKALMOHUX TEXHONIOTUja YCMEPEHUX Ha AOCTM3atbe MUCX04a. YUYeHWUM ca HacTaBHUMUMMa bupajy Teme ca
npeasioXKeHe IMCTe UK OCMULL/bABAjY HOBE, MO CBOM UHTEPECOBALY.

HAYUHU NPUNATOBABAHKA MPOTPAMA OBPA3OBAHKA YYEHUMUMMA KOJMMA JE NOTPEBHA AOOATHA OBPA3OBHA
NOAPLUKA:

- NPOCTOPHO, CagpP*KajHO M MeTOoANYKO NpunarohaBarbe HacTaBHOr Nporpama (HNp. pasmeLuTaj ceaeta, M3bop rpaanBea 3a yuerbe U Bexkbarbe,
npunarohaBarbe 3a4aTaka, HauMHa M BPCTa OLLeHMBatba, AomMahuXx...)

- pa3meHa MCKyCTaBa U capaiHba ca YnaHosrma Beha v cTpyuyHUm capagHuLMMa Y WKOAM...

- Kopuwherbe BpLHbaYKe NoapLiKke U nomohu y caBnagasakby NPOrpaMcKMX cagprKaja

OOMYHCKA HACTABA

OpraHu3yje ce 3a yYeHUKe Koju MMajy noTelwkoha y caBnaaaBakby HaCTaBHOr rpagmMBa M OCTBapMBakby MCX04a M cTaHaapaa. Osa
HacTaBa MMa CamMo OKBUMPHE CafprKaje, jep OHM 3aBuce o Notpeba yueHuKa. [JonyHCKU pas opraHunsyje ce KOHTUHYMPaHO, TOKOM
uene roauHe. MnaHupaHo je 18 yacosa AONYHCKe HacTaBe y CEAMOM paspeay.

Cagprkaj bpoj HaunHun ocTtBapmBamsa BpcTe akTMBHOCTM 06nunum Ucxoam npema
nporpama YyacoBa 0OCTBapMBah-a CTaHZapAnMa
3a 7.paspes
- KBagpar 2 HactaBHuK: YueHuk: -U3Bpwasa jegHy
paunoHaIHor . . OCHOBHY payyHCKY
600ia YBoAM nojam KBagpata paumoHanHor bpoja ~ u | lNpaTn HacTaBHMKOBa )
poJ q noialrberba: onepauujy ca
WAYCTPOBATU ra NOBPLUMHOM KBagpaTa 4uja je J ! :
“KsaapaTHu 2 P 6pojeBnma nctor
CTPaHMLA —, Ha OCHOBY Yera yYyeHuum Tpeba aa
KOpeH, q 3anuca, nomaxkyhu ce




jeaHakocT

Vaz = |qf

- MutaropuHa
Teopema
(anpekrTHa un
obpartHa).
BarkHuje
npumeHe
MutaropuHe
Teopeme

3aK/byye 4a je KBaapaT NPOM3BO/bHOr
paumoHanHor 6poja HeHeraTMBaH b6poj.

Kopuctutn oarosapajyhe gokase 3a
yrno3HaBahe yYeHMKa ca GopmMynaumnjom u
CYLUTUHOM OBe Teopeme.

YBexbaBaTu NpenosHaBakbe NPaBoyranx
Tpoyrnoea.

HasoanTtn npmumepe npakTnyHe npumeHe.

- YNo3HaBame y4YeHMKa ca CTENEHMMA YNju je
M310XKKNNaL, KOHKpeTaH npupoaaH 6poj u
onepaumjama ca TakBum cteneHmma. Ob6jacHUTH
NPAKTUYHOCT NPUMEHE OBUX 3Hatba Y GU3NLU U
OPYrMM HayKama.

O6jacHMTK Nnojam nonMHOMa (MOHOM Kao
crneumjanaH cayyaj noiMHoma).

MpaTn 3axTeBe 3a4aTaKa;

Panv 3asaTke 3a BexOy;

MocTas/ba NnuTakba MU
TpaXkn 4oAaTHO
objawrbeme.

DpoHTaNHM pag

UHaMBMAayanHu

pag,

C/IMKOM Kajg je TOo
notpe6bHo (y cnyyajy
cabupatba 1
o4y3nMarba
pa3/siomaka camo ca
NUCTUM UMEHMOLLEM);
payyHa, Ha npumep
1/504an, raejen
AaTv npupoaaH 6poj
-PauyHa cteneH pator
6poja, 3Ha OCHOBHe
onepaumje ca
cTeneHnma

- Bnaga nojmosuma:
TPOYrao, 4eTBOPOYrao,
KBaZpaT u
NpPaBOYraoHWK

(youyaBa wumxoBe
Mmogzene y peasHum
cuTyauujama nyme aa
MX HaupTa Kopuctehu
nNpnbop; y4eHUK
pas/InKyje OCHOBHE
BPCTE TPOYrnoBa, 3Ha
OCHOBHE eflemMeHTe
Tpoyrna n yme ga
n3payvyHa obum u
NOBPLUMHY TPOYIAa,
KBagpaTa u




-CteneH uuju je
n3noxKmnaw,
npupoaaH 6poj;
CTeneH gekagHe
jeanHuue Ynjm
je usnoxumnai,
Leo 6poj;
onepaumje ca
cTeneHnma;
cTeneH
npousBeoaa,
KOJIMYHUKA U
cTeneHa.

-MonnHoMM K
onepauyumje (
MOHOMM,
cpeheHun 0bauK,
TpaHchopMaLmj
e 36upa,
pasanke u
npoussoAaa
nosiMHOMa y

MpoHanasmn TMNUYHE LWKOACKe NpumMepe 3a
Bexbarbe; MocTas/ba NOACTULAjHA NUTakbA;

Moactuye 1 oxpabpyje yueHWKa y pagy v
HanpenoBatby.

Kpos ogrosapajyhe npumepe Ha HEKMM
MOZAENMMA EKCNIEPUMEHTANIHUM MyTEM
06jacHMTM CTaNIHOCT 0AHOCa 06MMa U NpPeYHUKa
Kpyra, y3 yBoheme 6poja 1.

NpaBOyraoHMKa Ha
OCHOBY efleMeHaTa
KOju HenocpeaHo
burypuwy y patom
3afaTKy; yme aa
n3payyHa HenosHary
CTPaHMLYy npaBoyraor
Tpoyrna npumerbyjyhn
MuTaropuHy Teopemy)

-Onepuwe ca
CTEeNeHMMa M 3Ha LWTa
je KBagpaTHU KopeH

-Kopuctmn uene
6pojese n
jeAHOCTaBHe U3pase
ca kbMma nomaxkyhu
ce BU3yeSIHUM
npeactaBama




cpeheH 06K
nosinHoMma)

-Mojam
MHOroyrna.
Bpcte
MHOroyrnoBa.

-06um n
noBspLnHa

Kpyra

-Cpeama
BpenHOCT,
meaunjaHa u
moa.

-Bnaga nojmosuma:
TPOYrao, 4eTBOpPOYyrao,
KBaZpaT u
NpaBOYyraoHWKa
(youyaBa wumxoBe
mogene y peasHum
cuTyaumnjama nyme ga
nx HaupTa Kopuctehu
npubop)

-Bnaga nojmosuma:
KPYT, KPY»KHa IMHK]a
(n3pBaja uxoBe
OCHOBHE enemeHTe,
youaBa tbMxoBe
Mmozene y peasHum
cMTyauuvjama n yme aa
nx HaupTa Kopucrehu
npubop; yme aa
n3padyHa obum un
NOBPLUMHY Kpyra
AaTor NoNynpeyYyHuKa)

-Yuta n pasyme
noaartak ca
rpaduKoHa,




Aujarpama nnum ms
Tabene, n ogpeau
MWUHUMYM UAN
MaKCMMYM 3aBUCHE
BE/INYUNHE;

MpuKasyje nogaTtke u3
Tabene

rpadpMKOHOM M
06pHyTO.

Mpahere HanpeaoBakba yYEHMKa BPLUN CE HAa CAMMM HYaCcoBMMa AOMYHCKE HAacTaBe, Kao U Ha PeA0BHUM YacoBMMa. HacTaBHUK
6enexkn HanpeaoBarbe KPo3 GOPMaTMBHO OLEHUBAbE.

MHAMKaTOpM HanpeaoBakba Ha AONYHCKOj HAaCTaBU: KOHTUHYUTET A0NaXeHa, 3aMHTEPECOBAHOCT M Paj Ha 4Yacy, Ta4HOCT CaMOCTalHO
ypaheHux 3afaTaka, CaMoOCTa/IHO peLlaBakbe 3a4aTaka AN YCMeHOo 06pa3nioxKerbe Npes O4e/berbem.

NHAWKaTOpM HanpeaoBarba Ha PeA0BHMM YacoBMMa Nopea, HaBedeHMX Cy: CaMOCTa/IHUje aHraXoBakbe y pady Ha Yacy, oLeHe Ha
KOHTPOJIHUM M MUCMEHMM NPOBEPaMa.

[OOATHA HACTABA

[opaTtHa HacTaBa obyxBaTa HOBe cagpKaje, Koju ce HaaoBe3yjy Ha Nporpam peaoBHe HacTase. [JogaTHa HacTaBa obyxBaTa
npunpemy 3a TakMuuere /Ui akTUBHOCTU y CKNaay ca yTBpheHnm nHTepecoBarbMma ydyeHuKa. OpraHusyje ce 3a y4eHUKe Koju
BP/10 yCNeLHOo caBnaAaBajy HacTaBeHe caZprKaje, NOKasyjy MHTepecoBakbe 1 XKesby 3a Npoayb/bMBabem 3HaHa M UMaAjy U3pakeHe
CNocobHOCTM 3@ MaTeMaTHKy. Y 404aTHOj HACTaBM YYEHMLM CE NPUNPEMAjY 32 TaKMUUYEHa U3 MaTeMaTuKe. Peanunsyje ce ca poHAOM
oA 18 yacosa. Uy je npowmnpurBakse M Npoayb/bMBabe MaTEMATUYKUX 3HAHA YYEHMKA.



Caap:kaj nporpama Bpoj HaunHu ocTBapmBatrba BpcTe akTMBHOCTU 06anum Mcxoam npema
Yacos ocTBapuBarba CTaHZapAMMa 3a 7.paspes,
*obnactu cy 3
nsabpaHe npema
nporpamy
MaTeMaTUYKNX
TaKMN4yeHa
YeTBOpOYrao. HacTaBHUK: YueHnunym: @DpoHTanHM pag, Kopucty ocHoBHa
MospLlumHa Tpoyraa CBOjCTBa TPOYrAa,
5 Moactnye, 6yam pagosHanoct AKTUBHO
W 4eTsopoyrna. . . yeTBOpOYrna
MpunarohaBa meToae pasa cnywajy, nuTajy, !
Keaapupatee u - - napanenorpama v
YeHUUMMa KOJU NoKas i
KOpeHoBarbe. Y N J ij ynoPeyLY, Tpanesa, pavyHa tbMxose
WHTepecoBatbe 3a YCBajatbe i
VpaumoHanHm P . 6y ) VICTRAKYLY, UHanBuayantm p ’
. 3Hatba y Behem o0bumy, i obrme 1 noBpLIMHE Ha
6pojesn. Y v 3aK/by4yjy pan p
MOTUBMLLE yYeHMKe 3a yuewhe OCHOBY e/leMeHaTa Koju
*LIKONCKO Ha Takmnderbmma Hucy obaBe3Ho
TaKMUYeHe HenocpeaHo Aatny
dopmynaumjn 3agaTka.
Kopwuctn ocobune
CTerneHa n KBagpaTtHor
KOpeHa.
Onepaumjec HacTaBHUK: YueHuum: ®poHTaNHW pag, Oapehyje BpegHocT
peanH1m CNOXKeHnjer bpojeBHor
. Moactuue, 6yam pagosHanoct AKTUBHO
Opojesunma. Mpunarohasa meToae pasa j j vispasa.
nnar Ba MeT
MutaropuHa c p : ae p ./J. cnyuwayjy, nutajy,
YEeHULMMA KOju MoKa3 i .
Teopema u y 4 ) ij ynopehyjy, Mpumerbyje oCHOBHa
WHTepecoBatbe 3a YCBajatbe NCTDAXKYi .
npumeHe. paxyly, UHavenayantm CBOjCTBa TPOYrAa,
Mponopuue 3Hama y Behem obmmy, 3aK/byuyjy pan
’ MOTMBMULLE yYyeHuKe 3a ydewwhe HETBOPOYI/Ia,
NPOLEHTU U

napanenorpama un




npvmeHe. XepoHoBa

Ha TaKMKW4yerbnMa

Tpanesa, payyHa bUxoBe

dopmyna u obvme 1 NoBpLINHE Ha
npumene. OCHOBY eflemeHaTa Koju
*OMTUHCKO HUCYy 0b6aBe3Ho
TaKMUUYEHbe HenocpeaHo AaTuy

dopmynaumju 3aaaTka
CreneHunn HacTtaBHWUK: YyeHunuym: PpoHTaNHM pag Kopwuctn ocobune
onepaumje C bMa. cTeneHa u KBagpaTHor

Moactnye, 6yam pagosHanoct AKTUBHO

3Ha4yajHe Tauke
Tpoyrna. Yeoa y

Mpunarohaea metoge paga

cayuwajy, nuTajy,

KopeHa.

YeHULMMa KOju MOoKaszyj i
KOMBUHATOPWKY. y 4 : _ny ynopehyjy,
MHTEepecoBak€ 3a yCBajarbe i
Pewasare P " 6y : MICTRaXYLY, WHavsmayanHu
3Harba y Behem 06um i ;
npobnema y Y . 3akbydyly pan MpuMmerbyje OCHOBHa
MOTUBMLLE yYeHUKe 3a ydewhe ;
KopULherbem y Y cBOjCTBa TpOyrAa.
Ha TaKMMYeruMa
nocneare undpe.
*OKPY*KHO
TaKMUUerbe
MNonnHomu 1 HactaBHUK: YyeHuum: ®poHTanHu pag, Oapehyje BpeaHocT
npumexe . 6 A CNnoXKeHwjer 6pojeBHOr
(jeaHaKOCTH 1 oactuye, byam pagosHanoct KTUBHO n3pasa

HejegHaKoCTw,
jeAHaynHe n
HejegHauYnHe,
Ae/buBoCT) .
MHoroyrao.

MpunarohaBa meToae pasa
y4YeHMUMMa KOjU NOKasyjy
WHTepecoBatb€e 33 YCBajakbe
3Hatba y Behem obumy,
MOTMBMULLE yYeHMKe 3a yyewhe

cAyLwajy, nuTajy,
ynopehyjy,
UCTPAXKYJy,
3aK/byyyjy

UHamBMAayanHu
paa,

Kopwuctn 6pojese u
6pojeBHe u3pasey
peanHum cuTyaumjama.
Kopwuctn ocobumHe




Anrebapcku
pasfomuMm.
MpvmeHa
Oupuxneosor
npuHuMna y
reomeTpujn.
OnodaHToBe
jeoHaunHe
(npumeHa
anrebapckux

TpaHchopmaumja).

* Np*KaBHO
TaKMUYere

Ha TaKMKW4yerbnMa

CcTeneHa v KBagpaTHor
KopeHa.

3Ha U npumerbyje
dbopmyne 3a pasnuky
KBaZpaTa U KBagpat
6uHOMa; yBerKbaHo
TpaHchopmuLue
anrebapcke uspase u
CBOAM MX HA
HajjegHOCTaBNju 06/UK.




