"Ceaku 3a0amak Koju cam pewiuo, nocmao je npasuiio,
Koje MU je KacHuje noCIyxicuio 3a pewasarse opyeux npooiema’

Pene Jlekapm

5. [TIPOI'PAMCKE OCHOBE

Jeman ox OcHOBHHX mpeaycioBa 3a 1o0ap M OPTaHM30BaH paj ca JapoBHUTHUMA je
KBaJIUTETaH cajpixkaj. 3aTo je KOHCTUTYUCAmhE KBATMTETHUX Ca/ipikaja 3a paj ca MJIaJuM Taje-
HTOBaHMM MaTeMaTHYapruMa I10cao KOjU Ce MOpa YPaaWTH MaXJbUBO M OATOBOPHO. [lnoda-
HTOBE jeZIHAYMHE Cy TeMa KOja je HECyMIbMBO y KOPITyCy OHHX CajipKaja paja ca oOapeHrMa
KOju ce He Mory 3aobuhu. 3ato he ce y 0BOM MOIIaBiby MaXJbHBO aHAJTU3UPATH CBE BaXKHE
YHLCHUIIE BE3aHE 3a peanu3alujy caapxaja o AnodaHTOBUM jeJHAYMHAMA Y HACTAaBU MaTe-
MaTuKe KOJ Hac W y CBETYy W Ha OCHOBY T€ aHAIW3€ NPEATIOXKUTH OAroBapajyhw rmiaH u
porpam peajusaluje.

5.1 JMAOPAHTOBE JEAHAYMHE YV HACTABHUM
[TPOITPAMUMA MATEMATHUKE VY HAILIOJ 3EMJbA

Canpxaju o JlmodaHTOBUM jeqHAUYMHAMa MPHUCYTHU CYy Y MpPOTpaMHMa pPEIOBHE H
J0JIaTHE HAcTaBe MaTEMaTHKE y HAIllOj 3eMJbH, alld Cy CaApXaHU U y MporpaMmuMma JIpyrux
o0nMKa paja ca JapoBUTHMA. 3aTO MPETXOAHO HATOBEUITEHY aHAIM3Y 3allOYUE-EMO Tpere-
JIOM TPHUCYTHOCTH caapkaja o JlnodaHTOBMM jeqHauMHaMa y HACTaBHUM IpOTpaMuMa
MaTeMaTHKe.

5.1.1. JMO®AHTOBE JEJJHAUMHE ¥ PEJJOBHOJ HACTABU

JnodanToBe jeqHAYMHE Ka0 HACTaBHHU CaJpXa] HHUCY CEKCIUTUIMTHO TNPHUCYTHE Y
HACTaBHUM IIPOTPaMUMa PEAOBHE HACTaBE MAaTEMaTHKE y OCHOBHO] IIKOJIH. MehyTum, To He
3HaUM W Ja npoOieMu Koju ce cBoae Ha JlModaHTOBe jegHAUYMHE HUCY 3aCTYIUBCHU Y
HactaBu. Hanpotus, JlnodantoBe jeqHaynHe Cy, OIYyLIE Y UHTETPUCAHOM OOJIUKY MPHCYTHE
y HacTaBM MaTeMaTHKE Y OCHOBHO] IIKOJIM M KOPHUCTE C€ Kao MOTOJIaH MaTepHjall HPUINKOM
yBex0OaBama HACTABHUX Ca/IpPKaja y CKOPO CBHM pa3peiuMa, ¢ TUM IITO Ce HUTAE HE UCTHYE
na je patu 3amatak  JluodanTtoBa jenHaumHa W He oOjammaBa mojaMm  Jlmodanrtose

. 174
jenHaYuHe. 7

VY no4eTHOj HAacCTaBH MaTeMaTHKE Cy TO IPOOJIEMH KOJU Ce KOPUCTE 3a MPOBEPABAHE
y KOjOj Cy MEpH U J0 KOT MHCAOHOT HMBOA YUCHHIM OBJaJallil pauyHCKUM Omepanyjama u
KOJINKO UMajy €JIeMEHTapHIUX KOMOMHATOPHUX CIIOCOOHOCTH.

174 OBy HacTaBHY CHTYaIlHjy ayTOp OBOT Paja je aHAM3HPAO0 Y 3ajeTHHYKOM caomuTeny (ca MBaHKOM

Tomuh u Pagumom Koaueuhem): [ 5.46. ] JluodanToBe jenHaurHe y HACTaBU MaTeMaTHKE —
11. Konrpec matemaruuapa Cpouje u Lpuae 'ope — [Terposary Ha mopy, 29.09.2004.



5. IIporpamcke ocHoBe — 5.1. /lnodaHTOBE jegHAUMHE Y HACTABHUM IIPOTrpaMUMa KOJ Hac

VY 4eTBpTOM paspeay U KacHHje, Yy BUIIMM pa3peduma OCHOBHe mikone, JnodantoBe
jeIHaunMHe Cy MPUCYTHE KpO3 pa3He MaTeMarhuyke pedyce U mpobiieMe Be3aHe 3a JIeJbUBOCT
OpojeBa, mpocte OpojeBe, MPUHITUT (HE)TAPHOCTH, PACTABJhAE ITOJIMHOMA Ha YMHHOIIE ...

VY HacTaBHUM TporpaMuMa TUMHa3Wja M CPEIHbUX CTPYYHUX IIKOJIA HHUCY EKCIUIU-
MUTHO TIpenBuljeHn caapkaju o JlmodantoBuMm jeqHaunHama. Mel)yTuM, Kao M y OCHOBHO]
IIKOJIM MaTepHja Be3zaHa 3a J[modaHToBe jeHAYMHE IPUCYTHA j€ KPO3 IMOjeuHE MPOOIEeMCKe
CUTyaIlfje U KOHKPETHE 3aJaTKe. Y MPBOM pa3pelry ce MpoOJIeMH KOjU C€ Yy CYIITHHU CBOJE
Ha J/[nodanToBe jenHauynHe cycpehy KoJ mpUMeHe pacTaBibama MOJTMHOMA Ha YHHHUOILIE, Ka0 U
KOJ cajipXkaja o anrebapcKuM pasjoMIMa M JTUHEAPHUM jeJHaYMHaMa. Y APYroM paspermy
JuodaHToBUX jeqHaYMHA WMa y TpoOjeMHMa KOjH Cy BE3aHM 3a KBAaApaTHY jeAHAYMHY H
jeIHaurnHa KOje ce Ha By CBOJE. Y KOHKPETHHUM 3aJalliMa, BE3aHUM 3a HACTaBHE CajpiKaje
Tpeher u 4eTBpTOTr pazpena Hema JlnopaHTOBUX jeTHAYMHA.

JenuHu HacTaBHM MPOTpaM KOjU €KCIUIMIIMTHO CaJp>KU MaTepHjy BezaHy 3a luoda-
HTOBE je[IHAYMHE je MporpaM MaTeMaTHuKe THMHasuje.'  Peanusammja cagpxaja o Junodant-
OBHM jeTHAUMHAMa Tpe/Bul)eHa je Y HAaCTABHUOM MPOrpaMy aHaliu3e ca areOpoM y ApyroM
paspeny, rae cy Jlnodanrose jeqHaunHe jeHA O TeMa KOja ce peannsyje y OKBUPY caapiKaja
u3 Teopuje OpojeBa. KonkperHo cy npensuleHn caapkaju o quHeapHoj JnodanToBoj jeaHa-
yuHU, 0 [luTaropuaum Tpojkama, Benuko] depMaoBoj TEOpeMH W €IIEMEHTAPHUM HEJIMHE-
apHUM AUO(GaHTCKUM MpoOIEeMUMa

5.1.2. JUOPAHTOBE JEIHAYUHE V IOJATHOJ HACTABHA

VY nonaTtHOj HAacTaBM MaTeMaTHKE Yy OCHOBHO] mkouu JlmodaHTOBE jeaHaYMHE ce
NPaKkTHYHO pajie OJ CaMor IoYeTaka peaju3andje NOoJaTHE HacTaBe, JakKjie OJf YETBPTOT
paspena u To y okBupy Teme "BpojeBHu peGycn — nemmdpopame oneparmja”’.'’® V merom
paspeny /JlnodaHToBe jeHAUMHE ce y M0JAaTHOj HACTABH peain3yjy Kpo3 caapikaje Be3aHe 3a
JIeJbUBOCT U IIpocTe Opojese. [lnodaHToBe jefHAUMHE Cy MIPUCYTHE U Y LIECTOM pa3peidy Kaja

ce JlnodanToBe jeTHAUMHE pelIaBajy y IpodiieMruMa Be3aHUM 3a Pa3JIOMKe U 1ielie OpojeBe.

Y cemMom paspeny canapxkaju o [[uodaHTOBMM jemHauMHAMa ce peanusyjy y
MpUMEHU TpolJieMa BE3aHUX 3a CTENEeHOBame (Kopullheme Mocienmhe nudpe) u npuMeHu
pacraBibama MojauHOMa (Kopuilheme MpPOoM3BOAA), AIM W Yy pealiu3aliji KOHKPETHE TeMe
"JlesbuBOCT" KOja ce Hala3W y mporpamy gojaTHe HactaBe. Kpo3 pemaBame J[nodaHTOBHX
jeAHa4YMHa ce MPAKTUYHO NPBHU MyT YBOAM IOjaM OMIUTET pelerwa [(nodaHToBe jeAHAYNHE U
npukasyjy JuodaHtoBe jeqHauMHE ca KOHAYHO, OTHOCHO OECKOHAYHO MHOTO peIleHha.

'3 [5.50] HacraBu mporpam MaTeMaTHuKe TuMHasuje — [IpocBeTHu riachuk Peny6muke Cpbuje, 6poj

7/1995 - ctp. 29.
Bugerun [1.1.] Aunpuh, Bojucnas — Meroauuka tpaHcdopmanuja caupxaja o JlnodanroBum

jeIHaYMHaMa Y OCHOBHO] IIKOJIK (MarucTapcku pan): Jenan oj Moryhux mporpaMa peaiusaije
caapxkaja o JlnoaHTOBUM jenHAUMHAMAY JTOJATHOj HACTABH MATEMAaTHKE Y OCHOBHO] IIKOJIA
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5. IIporpamcke ocHoBe — 5.1.2. JlnodaHTOBe jeiHAUMHE Y 10JJaTHO] HACTABU

MehyTtum, JlnodanToBe jeqHaurHe ce MPBH IMyT EKCIUIMIMTHO Kao HAcTaBHA Tema
[0JaTHE HACTABE MIOMHIbY TEK y IPOrpaMy JONATHE HACTABE MATEMATHKE' ' 3a OCMH Pasper.
3a peanusanujy HactaBHe Teme '"JlmodantroBe jemnaumHe" mnpensuheno je 4 uyaca.
[IpenBuhenn, kao M J0IaTHU, YACOBH C€ KOPUCTE 32 YIMO3HABAKE TAJICHTOBAHUX YUYCHHKA Ca
auHeapHoM  J[ModaHTOBOM  jeIHAYMHOM,  JEAHOCTAaBHUM  CHUCTEMUMa  JIMHEAPHUX
JlnoaHTOBUX jemHAYMHA W FHUXOBUM MPHUMEHAMa, 3aTHM ca periaBameM J[modaHTOBHX
jenHaunHa KopuImhemeM KOIMYHUKa, 301upa, HejeTHAKOCTH, ACJbUBOCTH... Y HEKUM IIKOJIaMa
ce oOpahyjy u campxkaju o IlutaropuHoj jemHauyMHU U OpOjJy peliemha HEKUX JeTHOCTaAaBHUX
JnodaHTOBUX jeAHAYHHA.

Jenan on MHormx, Moryhux npuctyna peanuzauuju cajapxkaja o JluodaHToBUM

jeHAYMHAMA Y JIOJATHOj HACTABH MaTEMATHKE y OCHOBHOj mkomu aat jey [1.1.].7°

VY nmporpamy noaaTHe HacTaBe MaTeMaTHKE 3a TMMHA3Mje M CPEIbe CTPYUHE LIKOJIe
JlHohaHTOBE je/IHAUMHE Cy 3aCTYIJBCHE y IPBOM M APYrOM paspeiy, = ay CBHM paspeanma
je OIBOjeH MpPOCTOp 3a MPHUIPEMy YYCHHMKAa 3a MaTeMaTHdyKa TaKMHYCHa U 33 MPUMEHY

pauyHapa 1TO cy Takohe 1oOpe mpuimke 3a paj Ha JlnodaHTOBUM jeTHAUMHAMA.

Y npBoM paspeny cpeme HIKoJIE je MpeaBuljeHa peanusalnja CI0KEeHHjUX caapkaja
o nuHeapHoj J{nodaHTOBO] jeHAUMHU, jep elIeMEHTapHa 3Hama YUCHHIIM UMajy U3 OCHOBHE
mkosie. Melytum, y mpBoM paszpeay ce, ¢ 003upoM Ha rmoBehaHO MCKYyCTBO y4eHHUKA y BpIIe-
By aaredapckux Tpanchopmanuja, AetabHo oOpalyje u npumena anredapckux Tpanchopma-
IIja Ha pellaBamke CIOKEHUJUX HelnrnHeapHuX JlnogaHTOBUX jeTHaYNHA.

VY apyrom paspeny cpelme IIKoJe IporpaM J0JaTHe HacTaBe IpeaBuha peannsaimjy
cazpikaja o HenuHeapHUM JlnodaHTOBUM jeTHAYMHAMA U 3a TO Cy IIpeIBUl)eHa YeTHPH HacTa-
BHa yaca. J[aTu mpocTop ce KOPHCTH 3a pelllaBamke HeeJIeMEHTapHUX KBaapartHux Juodan-
TOBHX je/IHAYHMHA, jeJITHAYMHA KOje Ce Ha HBHX CBOJIE, KA0 U eKCIOHEeHIjaHuX JlnodantoBux
jemHaynHa, jep YUYCHHUIM UMajy UCKYCTBa ca KBaJAPAaTHUM U €KCTIOHCHIIM]jATHUM jeJHAaYMHAMA.

[Tporpam momaTHe HacTaBe 3a TpehH M YETBPTU pa3pell Cpelbe MIKoJe He npeasuha
caapxkaje o JlmodanroBum jenHaunnama. Mehytum, y mkosiama Koje OpraHM30BaHO pajie ca
napoBuUTUMa y TpeheM pa3pemy ce mpocTop KOju je y mporpaMmy JOAaTHE HACTaBe JaT TeMU
"PexypentHe popmyiie" kopucTe aa ce ykaxe Ha [leJoBy jelHaUMHY U HCHO pelllaBambe, a
IpoCTOp HaMeweH "MeTony KoopauHara' Ja ce MpUKaXe Kako ce METOJ KOOpAMHATa MOXKE
NPUMEHUTH Ha pellaBame HeKUX Kiaca J(nopaHToOBUX jeTHAYNHA.

VY uerBpTOM paspeny ce Tema goiatHe HacraBe "KpaTak mperien mcTopuje MaTe-
MaTHKe" KOPHCTHU 3a YIO3HaBamke YYCHHMKA ca €BONIyLMjoM Huaeja o JnodantoBuMm jenHayu-
HaMa ¥ 3a mpuuay o PepmMaoBoMm mmpodiemy.

77" 15.51. ] HacraBu nporpam MareMaTHuKe 3a OCHOBHY mikouny y PerryGmuim Cp6uju — "Apxumenec" -

beorpan, 1991. — ctp. 16 — 18.

Bupnern [1.1.] Aunpuh, Bojucnas — Meroauuka tpancdopmanuja canpxaja o JJnopanroBum
jeaHaunHaMa y OCHOBHOj IIKOJIM (MarucTapcku paxn): Jeman o Moryhux nporpama peanusanuje
canpxkaja o JlnodaHTOBHM jemHAUMHAMAY TOATHOj HACTABH MAaTEMAaTHKE y OCHOBHO] IIKOJA
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179 [5.49.] HacraBu nporpaM MaTeMaTHKe 3a ruMHasuje y Perry6onuum Cpouju - "Apxumenec” —

beorpan, 1991. - ctp. 13— 18.



5. Ilporpamcke ocHoBe — 5.1.3. /InodhaHTOBE jemHAYMHE Y OCTATIHM MIPOTpaMuMa 3a o0apeHe

5.1.3. JUOPAHTOBE JEAHAUYMHE
Y OCTAJIUM ITPOT'PAMUMA 3A OBJJAPEHE

JuodantoBe jeqHaunmHe Cy calpikaj KOjU je, MOpe] PeIOoBHE M JOJAaTHE HACTaBe,

BEOMa NPUCYTaH U BEeOMa MOIyJIapaH U y IpyruM oOJIMIIUMa pajia ca JapoBUTUMA.

JuodanToBe jenHaunHe cy 00aBE3HM JEO MpOrpaMa MaTEMAaTUYKUX TaKMHUYCHa y

. 1 .
HaIoj 3eM/bi. " U TO HE CaMo JIe0 MPOrpamMa Hero U BPJIO (PEKBEHTAH Caapikaj TAKMHUCHA,
jep peTko ma Oyze roawHa, a Aa ce Ha HEKOM O]l HUBOA TaKMHYEHa He mojaBe nodaHToBe

jenHaduHe.

[IpBu myT ce jemaH AuOGAHTCKU MPOOJIEM I0jaBUO HA HAIlUM TaKMHYCHHMa, Ha
7. CaBe3HoMm TakmMuuewy y beorpamy 1966. rogmne. 3amatak je Omo 3a Tpehm paspen u
rinacuo je: "Oapeautu yerBopouudpernu Opoj Koju je MOTIYH KBaJIpaT W KOJA Kora Cy IpBe
nBe nudpe jeaHake u nocienme ase mudpe jennake". lnodanrose jeqHaunHe Cy ce Ha pemy-

ONMYKUM TakMuU4YewmHMa mojaBuiie Ha 11. PemyOnuukom TakMudemy cCpenmOIlKojala 3a

2. pa3pen, y beorpany 1969. rogune: "Paznomax % MIPEJICTAaBUTH Kao 30Up TPU pa3ioMKa

YHjU cy OpOjHOLIM U UIMEHUOIH jeTHoIH(peHn OpojeBu".

JuodanToBe jeiHaUMHE Cy Ka0 HACTaBHA TeMa INPUCYTHE M Y IPOrpaMuMa JIETHhUX U

SUMCKHUX HIKOJIa MJIaUX MareéMarudapa C THUM LITO CYy JICTHGC IIKOJIC HIKOJIC HMACATIHC 3a

181

CEMUHAPCKH MPUCTYI OBO] MAaTEPUjH,  J€p C€ y BHUIIE YacOBA MOXKE PEAIM30BATH IPAKTH-

YHO YMTaB jeJlaH cBeoOyXBaTaH KypC ca JIOBOJbHO MaXKH€ U 3a TEOPUJy M 3a MpUMEpe KOjU
WIYCTPYjy pa3MaTpaHe TEOPHjCKe MOCTaBKe. Y 3UMCKHUM IIKoJiama caapxaju o JnodantoBum

jeqHauyrMHaMa Cy yriaBHOM y (YHKIIMjH MPUIPEME YUEHUKA 32 MaTeMaTH4Ka TaKMHUUYECHA.

Canpxaju Be3anu 3a JlnodaHTose jeJHAUMHE Cy BeOMa JOOPO 3aCTyIJbEHU U y MaTe-

. 182 183
MAaTHUYKO] JIMTEPATypH, =~ MaTEeMaTU4YKUM 4YacollMCUMa, ~ Kao M y IporpamMuma IpajCKHUX

184
IIKOJIa 3a TAJICHTOBAHC YYCHUKC WUJIM UCTPAXKUBAYKUM pajOBUMaA YUCHUKA. 8

') Buperu 4. IIporpam MaTeMaTHUKHX TAKMHYEH:A CPEIHHX MKOJIA

81 AyTop oBOr paja je y 1eTH0j IKOIM MIaguX MaTemMaTHyapa y Ilerposity Ha Mopy, 1991. rosmue

peau30Bao jeliaH Takas, LeJIOBUT rporpam. Buperu: 5: [Iporpam cemunapa "Henuneaphe
JuodanTose jennaunne"

82 Bunern [5.48.] Bnamumup Muhuh, 3opan KanenGypr, Jyman Bykuh: YBox y Teopujy 6pojesa -

Hpymteo maTtemarudapa Cpouje — beorpan, 1989. nnm [5.53.] Parko Tomuh, Bama BykocasipeBuh:
Enementu Teopuje O6pojea “Aned” — Hosu Can, 1995.

'8 Buneru [5.47] Bojucnas Aumpuh: Bpoj pemema [Inodantose jennaunse x* —y> =n -

Yacomuc “Tanrenra” - 6p 16-4/99.

18 Bugern [5.52.] Mnazen [antih (yuenuk 2. paspena BammeBcke rumHasmje): JlnodaHrosa jenHaurHa

ax’ + by’ = ¢z’ 1 meHa pelema (paj Ha CMOTPH HCTPAKUBAYKUX PagoBa yaeHHKa — JIo3uuma, 2005.)



5. IIporpamcke ocHoBe — 5.2. HacraBa o lnodaHTOBUM jeTHAUMHAMA y CBETY

5.2. HACTABA O IMO®PAHTOBUM JEJTHAYNHAMA V CBETY

Canpxaju o /InoaHTOBUM jeHauMHaMa Ccy MPUCYTHH y pajay ca MjaJuM MaTema-
MaTH4yapuMa y CBUM 3eMJbama Koje yuectByjy Ha UMO.

Ha matemarmukuM TakMuuemHMa y cBeTy [lModaHTOBE jeHAYMHE CE€ NPBU IIyT
nojasibyjy 1905. ronune Ha onumnujaau y Mabhapckoj. Y ctBapu panu ce o cuctemy uoda-
HTOBUX jeJHAUMHA, a 33JaTak KOHKpPEeTHO riacu: Onpeautu norpebaH U JOBOJbAH YCIIOB JAa
CHCTEM jelHauMHa X + py =n, X +y=p” UMa pelieha y CKyIy [eIUX MO3UTHBHUX OpojeBa
(X, y, z), IpK 4eMy Cy n ¥ p JaTu NpUpoaHu OpojeBu. JlokazaTu ga Opoj TaKBUX pelIeka HE
Moske outu Behu of 1.

Ha MO [IuoanToBa jeqHaumHa je npBu myT Omiia Mehy miecT Aatux 3ajaaraka Beh
Ha 2. UMO — 1960. rogune y Pymynuju. @opmynauuja 3agatka je ouna: Onpeautu cBe
TpounppeHe OpojeBe Koju MpH Aesbewy ca 11 majy Opoj koju je jemHak 30mpy KBaapara
udapa moazHor opoja.

[Ipernen KOHKpETHE 3aCTYIUBEHOCTH cajapkaja o JlnmodaHTOBMM jeqHauyMHAMa y
HACTaBHUM NpOrpaMHuMa HEKUX 3eMajba y CBeTy aonpuHehe ma ce Oosbe carienajy cBETCKa

. 1
FICKyCTBA y OBOj 06IacTH:

V Crnoennju'*® canpxaju o JInopaHTOBMM jeIHAYMHAMA HICY Cap)KAHH y MPOrpa-
MHUMa peJOBHE HACTABE y OCHOBHUM M CpeamuM Imkonama. Mehyrum, /uodanrose jenHa-
YHHE Cy IPUCYTHE y MPOrpaMuMa JI0IaTHE HACTaBE Uy OCHOBHO] M Y CPEib0] IIKOJIU, a UMa
WX ¥ y OpOrpaMHMa TaKMHUeHa, = Na mpeMa TOME M HA TAKMHYCHUMA M y OCHOBHOj H Y
cpeamoj mkoym. Oprann3oBaHu paja Ha iany JlnogaHTOBUX jeTHAYMHA TTOYHEHE HA Y3PacTy
15-16 roguna. Y TOKy CBOI MaTeMaTHYKOI 00pa3oBama TEIIEHTOBAHM YUYEHUIM CE YIO3HAjy
ca nuHeapHuM JlnodpaHTOBUM jenHaunHama, [luraropunum tpojkama, IlenoBom jeaHadnHoM,
... Canprkaju Be3anu 3a /[nodanToBe jeHaUMHE Cy MPUCYTHU My 00pa3oBamby HAaCTAaBHUKA,
KOjH y TOKY CTyJ1ja HeMajy oceOHy 00yKy 3a paJl ca TAJIGHTOBAaHUM YUYEHHUIMMA.

YV Bocuu u Xepreropuau'’ je cimuHa CHTyammja, ¢ THM IITO caapxkaja o Juoda-

HTOBUM je/lHaulHaMa HeMa jeIMHO y MporpaMuMa peloBHE HaCTaBe y OCHOBHUM IIIKOJIaMa. Y
nporpaMuMa MaTeMaTUYKO-UH(POPMATHUKHX FI/IMHaSI/Ija,lgg amid HM mOporpamMumMa JoAaTHE
HACTaBE M MAaTEMaTUYKUM TAKMUYCHUMA U 'y OCHOBHO] U Cpe/mhoj mkoym Jlnodanrose jeana-
YHHE Cy NpUCYTHE. YueHHuIr uMajy 14-15 romuna xaga ce mounme ca pagom Ha Jlnodanro-
BUM jeiaHaunHama. [IporpamMm pajga ca AapoBUTHMA MOJpa3yMeBajy 0Opanay JIMHEAPHUX
HuodantoBux jeqHaunHa, [lutaropunux Opojesa, [lenoBe jeqHaurHe, HEIMHEAPHUX U €KCIIO-

HEeHIMjaHuX J[nopaHTOBUX jeHAYNHA.

%5 YcrpakuBarme 3aCTyIIBEHOCTH canpikaja o JIHoGaHTOBMM jeJHAYHHAMA H3BPLICHO j€ HA OCHOBY

YOHUTHUKA Koju je nat y [Ipumory 6.

IMonarke o HactaBu [{nodantoBux jenHaunna y CroBeHHju 100HjeHH Cy 3aXBasbyjyhu nomohun
npod. ap [Nerepa Jlerume u3 Jby6ipane. Buneru u nporpam takmudera - [Ipusor 7.

[lonmaTke o 3actymibeHOCTH camgpxkaja o JJnodanroBum jeqHaunaama y BUX (ynutHuK +
JIoJIaTHU Tojanu) noctauo npod. ap lledrer Apcinanaruh uz CapajeBa

Buperu [Mpunor 8. — IIporpam napopmarnye rumHasuje y bochu n XepueroBusu.
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5. IIporpamcke ocHoBe — 5.2. HacraBa o lnodaHTOBUM jeTHAUYMHAMA y CBETY

Bynyhn HacTaBHMIIM MaTeMaTHUKe y TOKY CTyIHja UMajy U caapxaje o JnodantoBum
jenHauMHaMa, a TeK IMOCIeIBbIX HEKOJIMKO FOAMHA Uyjy M HeIITo Ha TeMmy "Paj ca mapoButum

yyeHunuma'.

V Xpsarckoj'® campxaju o J{HohaHTOBHM jeIHAYMHA HECY IPHUCYTHH y MPOrPaMHUMA
pEeIOBHE HACTaBE y OCHOBHO] HIKOJIH, a HUCY HU Y MPOTpaMUMa MaTeMaTHYKUX TaKMUYCHA.
Wnaue [AnodaHToBEe jegHaynHE Kao HACTaBHA TeMa NMPHUCYTHE Cy y NporpaMuUMa JI0JaTHe
HAacTaBe M y OCHOBHMM WU cpeamuM mkoiama. Kanma je Beh peu o cpenmuM mkonama, y
MOjeIMHUM yCMepelhHrMa caapxkaju Be3anu 3a J(nodaHToBe jemHayMHE NPHUCYTHU Cy H Y
nporpamMrMa pefoBHE HacTase, a J[nohaHToBe jeHAUnHE Ce YecTo Hanase y u300py 3agaTraka
3a MaTeMaTH4Ka TaKMHUYEHha CPeAOIIKoIala. YUeHHUIH MpBa 3Haba 0 JlnopaHTOBUM je/iHa-
yuHama 100ujajy ca 14-15 roauna, a KacHuje, y paay ca AapoOBHTHUMA 3aCTYIUbEHE Cy JIMHE-
apue /lnodanroBe jenHaumne, caapkaju o [lutaropunum OpojeBuma, HenuHepane [uoda-
HTOBe jenaHauuHe, [lenoBa jennaumna... byayhu mpocdecopu marematuke y TOKY CTy-Iuja
o0aBe3HO MMajy caapxaje BezaHe 3a JlmodanroBe jenHaumne. Ha nHactaBHMUYKUM (akyi-

TETHMa paJ] ca JapOBUTHMA j€ IPUCYTaH Kao 00aBe3Ha HACTaBHA TeMa.

YV Mahapckoj' je curyarmja ca cagpxajuma o JIHO(GaHTOBUM jeiHAYMHAMA BEOMa
nobpa. ¥V mporpamMuMa peloBHE HacTaBe MaTeMaTHKE Y OCHOBHO] ILKOJIM HEMa CaJpikaju o
HuodanroBum jennaunnama. Mehytum, /[uodantroBe jenHaynHe Kao HACTaBHU Caapikaj Cy
NPUCYTHE y PEOBHO] HACTAaBU MaTeMAaTUKE y CPEIbHUM IIKOJIaMa, Kao M Y J0JaTHOj HACTaBU
MaTeMaTHKE U MAaTeMAaTUYKUM TaKMUYCHUMA U Y OCHOBHUM M CPEIBbHUM IIKOJIaMa. YUYeHHUIIN
ce ca J[uodanrosum jeanaunHama cpehy Ha y3pacty oa 14 roguna. O cagpikaja ce paau cBe
IITO je NMPUMEPEHO JapOBUTHMA, Aakie, JuHeapHe [[uodanToBe jeaHaumHe, caapikaju o
[Mutaropunum O6pojeBuma, HenuHepane [nodantose jenqHauune, [lenoBa jenHaunHa U ApyrH
caapxkaju. Ha dakynretnma xkoju mnpunpemajy Oyayhe HacTa-BHHKE caapikaju o
JuodaHToOBUM jeiHaUMHAMa Cy CacTaBHU JIe0 Mmporpama. 3a paja ca o0JapeHnMa, HaCTaBHUIH
ce Ha (aKynTeTy MoceOHO HE MPUIIPEMA]y, Al C€ MHTEH3MBHE MIPUIIPEME HACTaBHUKA 3a OBaj

BaykaH 110CA0 YMHE Y IOCEOHUM JIETHUM YHUBEP3UTETHUMA Y TOKY JIETHET paciycra..

Y Bpasuny'’!, je crame cacBuM apyraumje y OJHOCY Ha EBPOICKE 3eMJbE H O
3acTymjbeHOCTH JlnohaHTOBUX jeTHAUMHA y HACTAaBHUM IIPOrpaMHMa Y PEIOBHO] M JOAATHO]
HACTaBH, MPOTpaMUMa MaTEMATHYKHX TAKMHUYEHa Y OCHOBHUM M CPEIIbUM IIKOJIaMa HeMa HU
roBopa. Jlaposutu ce ca JIlnodantoBum jeaHaunHama npBu myT cycpehy y 17-18 rogunm.
JuodanToBe jeqHaynMHE Ce M3y4YaBajy y TOKY CTyJHja MaTeMaTuke, a ca Oyayhum mpodeco-

puMa ce moceOHO He pa3roBapa Ha TEMY pajia ca JapOBUTUMA.

'8 VimrHEK ca mogarmMa o cuTyamuju y XpBaTckoj 1octaBro je ap JKesbko Xamsm u3 3arpe6a

" TMomauu u3 Mabapcke cy nobujenu on komere Hraskd Andrasa us uyseme Fazekas Mihaly School,

Budapest (andras@hrasko.com)

1 Tlonarke o cramy y Bpasuny nobujenn cy ox npod Joze Muaro Carlosa.



5. IIporpamcke ocooBe — 5.2. Hacraa o /lnodanToBUM jeiHAaUMHAMA y CBETY

Yy KaHagI/I1

MJIaIMM MaTeMaTHyapyuMa Yy OCHOBHMM IIKOJaMa HHU y JEJHOM O] MCTPaKMBAaHUX OOJIMKa

canpxaju o J[nopaHToBUM jeJHAUMHAMA HUCY 3aCTYIUBEHU Yy pany ca

pana (pemoBHA W 0JaTHA HACTAaBAa M MaTeMaTHUKa TaKMHUYEHa). MehyTH, y cpeamoj MKoIu
JuodaHToBe jenHauMHE Cy CaCTaBHU €0 HACTAaBHUX Iporpama M 3a PeloBHY HacTaBy (y
NOjEeIMHUM IIKOJIaMa) U JI0JIaTHY HACTaBy, a UMa UX U y MporpaMUMa M Ha MaTeMaTHUYKUM
TaKMHUYEHhUMa CPEIIHOIIKOIANA. YUSHHIIM Ce Ca OCHOBHUM IOjMOBHMa Be3aHuM 3a Jluoda-
HTOBE jenHaunHe cycpehy nocie 12 ronuHe, a y TOKy 00pa3oBama y Cpellh0j IIKOJIH ca HhHMa
ce pane nuHeapHa JlnodanrtoBa jenHaumHa, [lutaropuna u IlenoBa jeqHaumHa U Jpyre
HenuHeapHe J(nodanrose jennaunne. CTyJeHTH MaTEMaTHKE Y TOKY CTydja y4e o J{uodant-

OBHM je/IHaYMHaMa, ajli HE U O pajly ca JapOBUTUM YUCHHUIIMMA.

V Benopycuju'” y penoBHO] HACTABH MaTeMaTHKE y OCHOBHHM H CpPEIIbHM
mkosiama /lnodanToBe jeaHaunMHe HUCY 3acTylubeHe. MehyTtum y octamum obimnuma paaa
HuodanroBe jeanaumne cy mnpucytHe Beh ox y3pacta 13-14 roamna, kaxa MOYUIbE
OpraHW30BaH pajJ y J0JIaTHO] HACTaBHM y OCHOBHUM InKoysiama. KacHuje cy campkaju o
JlnodaHTOBUM jeHAaYMHaAMa HNPUCYTHU M Ha MAaTeMaTHMYKUM TaKMUYEHUMa, a MOTOM U y
Cpelmoj IIKOJIM M y JOJAaTHOM paay W Ha TakMUuYemuMa. Paau ce Ha JMHEapHUM
HuodantoBum jennaumnama, [lutaropmHuM Tpojkama, IlenoBoj jemqHauYMHM W OCTaJIMM
HenuHeapHuM J[nodantoBuMm jeanaunnama. 3a Oyayhe mpodecope maremaTHke caapiaju o
JuodantoBuM jerHaunHama cy 00aBe3HHU J€0 HACTaBe, ajlk ce TeMaMma O pajy ca obJapeHuma
Ha (pakynTeTy yriiaBHOM He MOKJama Heka Beha naxmsa..

V Vkpajurn'? je curyammja ckopo muentnuHa ca Bemopycujom, camo mTo ce ca
JApOBUTUM Ha IuTaHy J[MO(aHTOBHX jeHAYMHA TOYMIbE Ja paau HemTo panuje y 11-13
TOJMHU, ald HEe y penoBHO] HactaBu. [lnodanToBe jeaHaumHe cy mnpenmer obpaae y
peanu3anyju 0JlaTHE HACTaBe M IPHUIPEME YYEHHKA 32 TaKMHUYEHa U Yy OCHOBHO] U Yy
cpenmoj mkoau. Kao o0aBe3HM NPUCYTHH Cy caipxaju o JuHeapHuM JlnodaHTOoBHM
jenHaunHama u IlutaropuHoj jenHauwHu, JoK [lenoBa jemHauMHa W JIpyre HEIMHEApHE
jenHaumHe HUCY o0aBe3HU €0 mporpama u oOpalyyjy ce oa MecTta 10 MecTa, 3aBHCHO O]
aduHUTETa HACTAaBHUKA W MHTEpeCOBama yueHHWKa. M y YKpajuHu CTyleHTH MaTeMaTHKe Y
TOKY (aKyJITETCKOT 00pa3oBama HMajy MPWIMKY Ja CE€ CYCPeTHy ca caapkajuma o
JnodaHToBUM jeqHaUYMHAMA, ATM HEMajy MPIIIMKY Ja Ce JeTaJbHU]je YIO3Ha]y ca OCHOBaMa
paja ca JapoBUTHMA.

Ako ce paj ca napoButuma y benopycuju u Ykpajunu ynopeau ca Pycujom, onna

Ce BU/IY JIa j€ TO CKOPO MJICHTUYHA MTOCTaBKA y3 HEBEJIMKE U HEOUTHE CICIIM(UIHOCTH.

2 Tlonarke o cramy y Kanamu gocrasue cy konerunune Onra 3ajiesa — Mpuh u3 Toponta 1 Andy

Liu u3 EamoHnTOHA .

IMonarke o cutyauuju y benopycuju nocrasuo kosiera Kompakos u3 MuHcka

[onarke o HacraBu /InodaHTOBUX jeqHAaYMHA y YKpajUHU T0CTaBUIIM Kojiere Anekcanziep bepekrenk
n3 Kpakosa u Anekcej Tonmuro u3z Kuesa
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5. IIporpamcke ocHoBe — 5.2. HacraBa o lnodaHTOBUM jeTHAUYMHAMA y CBETY

canpxaju o JlmodaHToBUM jenHauMHaAMa HUCY NPUCYTHU Yy OCHOBHO]

VY Pycuju
IIKOJIN HU y PEIOBHO] HACTaBH, HU Yy JIOJATHO] HACTABM HU y HPOTpaMHMa MaTeMaTHYKHX
TaKMU4YCHa. Y CpelmuM Ikoiama J(nodaHToBE jeqHauMHE Cy CacTaBHHU JIEO Mporpama M
pEeloBHE M JAOAATHE HACTaBEe M MporpamMa MaTeMaTHYKHX TakMuuewma. Ca ydeHHuuma ce Ha
wiany /lnodaHToBuX jeqHauuMHa moumme na pagu Beh Ha y3pacty ox 11-12 roauna, a
o0yxBaTajy ce CBU CaJp)Kaju MPUMEPEHHM MJIAJUM JapOBUTUM MaTeMaTHYapuMa, Jakiie U
nuHeapHe U HenmHeapHe jeqHauynHe ([Turaropuna, Ilenoa, ®epmaosa ...). Ha crynujama ce
panu Ha twia"y JlnodaHTOBMX jeqHAauMHA, ald HE W HA OPraHM30BaHO] 00ymu Oymayhux
npodecopa 3a paj ca 1apoBUTUMA y 00JIACTH MaTeMaTHKE.

*

KommapatuBHOM aHaIM30M JOOHMjEHUX MO/IaTaKa KOJl HAC M Y CBETY CE MOXKE 3aKJbY-
YUTH JIa KaJIa je y NMUTamy HacTaBa 0 JModaHTOBMM jenHaunHaMa y OKBUPY Iporpama paja

ca TapOBUTHMAa CTBApPH CTOj€ OBAKO:

1) Campxaju o /JlnodaHTOBUM jeqHAUMHAMa HHUCY 3aCTYIJbEHM y HACTaBHUM

porpaMuMa peJloBHEe HacTaBe y OCHOBHO] IIKOJIH.

2)  HacraBuu cagpxaju o JmodaHnToBuM jenHaunHaMa Cy 3aCTyMJbEHU YTIIaBHOM

y mporpammuma crelyjaiu3oBaHiuX MaTeMaTHUKUX YCMEpema Y CPeIHh0] LIKOJIH.

3) Kana je peu o nonatHoj HactaBu, JluodaHToBe jeaHaunHe Cy 0OaBe3aH HACTa-
BHHM CaJIpaj JOJATHOT paja y CpelmO] IIKOJIM, a Y OCHOBHHMM IIIKOJIaMa j& CHUTyarja
pa3anunTa 0] 3eMJbE J0 3eMJbE.

4)  JImodaHTOBE jeqHAYMHE W MPOOJIEMHU Cy NPHUXBATJHMB M YECT Marepujail Ha
MaTeMaTUYKUM TakKMUYEeHHMa M 3aJali Cy NPUCYTHM M Ha TaKMHUYEHHMMa OCHOBAla M
CPEIHHOILKOAlIA.

5) Ca yuenunmma ce Ha Temy JlmodaHTOBUX jeHayMHA TIOYMIbE Ja paaud Ha
y3pacty o 13-15 roguna y npoceky.

6) Hajuemhe 3actymsbeHu caapkaju paga o JuodaHTOBUM jeqHAYMHAMA CY:
nuneapHe JIlwmodantoBe jennaumne, [Iuraropwau OpojeBu, IlemoBa jemnaumHa W ocrtaie
HenuHepaHe J{nodaHToBe jeTHAYMHE ...

7) YV ckopo cBUM 3emibaMma caapkaju o JlmodaHTOBMM jemHauMHaAMa Cy 3acTy-
JbeHU y 00pa3oBamy Oynyhrx HacTaBHHKA MaTEMaTHKE.

8) O pamy ca JapOBUTHM YUYEHUIIUMA Y 00JIACTH MaTeMaTHKE Ha CTyHMjaMa MaTe-
MaTHKe Ce IMOHEr ie TOBOPH, a HETJe He.

9) 3a paxg ca mapoBuTUMa y 00IACTH MaTeMaTHKE HACTABHUIM CE MPUIPEMA]y Y

TOKY IIPBUX I'OAUHA paJia Y HIKOJIaMa.

195 Tlonarke o macrasu JInodantoux jeaHaunna y Pycuju cy norasmne konerunuie Tarjana Kymuk u3

Owmcka 1 Hagexxaa Bacunxuna u3 rpana Kuposa.



5. Ilporpamcke ocHOoBe — 5.3. MaTemaTuuka npe3Hama CPebOIIKoNIana

5.3. MATEMATUYKA ITPEA3HABA CPEABOIIKOJIALTA

[Tocne carnenaBama WHTENEKTYaJIHOT MOTEHIMjaja KOju Tpeba 1a mocemnyje CBaku
YUCHHK ca KojuM he ce peanu3oBaTH NporpaM KOjH TpPETUpa OBaj paj U pa3MaTparba
UCKycTaBa 0 HacTaBM J[moaHTOBUX jenHauMHA KOJA HAC M Y CBETY, HEOINXOIHO j€ OKBHPHO
AHANM3MPATH M OOPAa3OBHE IOTEHIMjade KOjUMa YYCHHK pacronmaxe. © Taka MpHCTYII
IporpamMupamy cajpkaja Koju ce Mpeiaxy 3a Jajby METOAMYKY TpaHchopMalijy je JOoru-
YaH W palMoOHaJIaH, jep Ja O ce WO y MPOUIMPHUBame U MpoayOJbuBamke 3HaWHa, MOpa ce
3HATH MITA jé OCHOBA KOja Ce MojApa3yMeBa 1 O] Koje ce ToJIa3u.

5.3.1. IIPEAZHABA KOJE JAPOBUTU JOHOCE 13 OCHOBHE HIKOJIE

Y V u VI pa3speny ocHOBHE IIKOJIE YUSHUITH T00H]jajy 3Haa Be3aHa 3a eJIEMEHTapHY
Teopujy OpojeBa, mpe cBera 3a caapiaje O JeJbUBOCTH OpojeBa, MPOCTHM M CIOKEHUM
OpojeBuMa, nenwonuMa OpojeBa... Jlpyra BakHa rpymna IpeI3Hama OJHOCH ce€ Ha J00po
MO3HABakE CKYNOBa NPHUPOAHMX, IEIUX W pPAIMOHAIHUX OpojeBa, WHUXOBUX OCOOMHA,
orepaiiyja Koje Cy y TUM CKYIIOBHMa U3BOJIMBE U jeTHAYMHA KOj€ CY Y HhHMa PEIIHBE.

Ha6pojanum canpxajuma ce y Toky VII paspena, noaajy 3Hama O KBaJpupamwy U
KOpPEHOBamwy, pealHuM OpojeBMMa, CTEMEeHMMa OpojeBa ca MPUPOJHUM H3IOXKUOIEM U
orepainujama ca bUMa M CapXkKaju O MOJIMHOMHUMA, PAllMOHATHUM are0apCKuM H3pazuma 1
BUXOBUM UICHTUYHUM TpaHCOpMalrjama.

Kommetnpame caapskaja ce 3aBpmasa y VIII paspeny kaga ce nerajbHO M3ydaBajy
JUHEpaHe jeJHAYMHe, HejeHaunHe W (YyHKIMje, CUCTEMHU JIMHEApHUX jeJHAYUMHA M
HejeHaunHa, Kao U MpoOJieMH KOjU ce Ha BUX cBoje. HaBeneHu caapikaju mpykajy cacBUM
COJIMJIHY OCHOBY 32 paJi Ha npoy4aBamwy JnodanToBHX jeHAUMHA Y OCHOBHO] LIKOJIH.

3HavajHO YMOPHINTE 3a peaju3alujy caapxkaja Be3aHux 3a JluodaHToBe jeqHaUMHE

: 19
npeacrasjba U NporpamMm A04aTHC HACTABC MATCMATHUKE Y OCHOBHO] IIKOJIN. 7

OBaj mporpam [103BOJbAaBa peaM3alldjy caapkaja Be3aHux 3a JlmodaHTOBE
jenHaunHe Uy MiahuMm paspeauma, jep 6pojeBau pedycu (IV pazpen), mpobieMu ne/bUBOCTH
(V paspen), onepanuje ca paznomiuma (VI paspen) omoryhyjy makJpbuB pajl ca jeTHaUnHAMa
y KOjUMa MMa ¥ BHIIE OJ1 jeJIHe TPOMEHJbUBE.

Wnak HajBehu Aeo ycioBa 3a KBaJUTETHY pealu3anujy caiapixkaja o JnodbaHtoBum
jenHaunHama ctude ce VII paspemy, Koju caip>ku TIOBOJHPHO MPOCTOPA 3a peaan3alyjy TemMa o
oBoj npooOsiemarui. Hacrasue Teme: [lommaomu, [essuBoct O6pojeBa, Huzoru, Ilutaropuna
teopema U EnemenTn KOMOMHATOpUKE Cy WJealHa NpWIMKa Aa ce mpuya o JnodaHtoBuM
jeaHayrHaMa Tiacupa Ha Hajoospu Moryhu Ha4ymH.

% Bupmeru [5.45 ] HactaBHE Iporpam MaTeMaTHKe 33 OCHOBHY LIKOJY - CTp. 8-16.

7 Bumeru nporpam nofatHe Hactase y [5.40. ] ctp. 16 — 18.



5. Ilporpamcke ocHOoBe — 5.3. MaTemaTuuka npeJ3Hama CpebOIIKonIana

[Tyna cnobOona mporpaMupama cajpixkaja, 6e3 Behux orpanuuema, noouja ce y VIII
paspeny kana ce Jluodantose jeqHaumHe, 1Mo NPBU MyT, U €KCIUTMLUTHO MOMUIbY Kao Moryhu
HACTaBHU Cajpkaju. Y OBOM pa3peny, 3HadajHy rmomoh peamusanuju camapxkaja o Juoda-
HTOBUM jeJIHaYMHaMa YMHE W HacTaBHE Teme: KoHrpyeHuuje nmo Mmoayiy, PemaBame cuctema
JUHEApHUX jeHauMHa, JeqHaunHe, HejeHauYnHe U (PYHKIM]je ca arcOoJIyTHUM BPEIHOCTHUMA,
Hexwu enemenTapHu Mpo0OaeMu eKCTPEMHHUX BPETHOCTH.

5.3.2. IIPEA3BHABA KOJE JAPOBUTU NJOBMNJATJY ¥V CPEAKBOJ HIKOJIN

VYV 1 paspeny cpenme IIKOJIE YYCHUIM CE YIIO3HAJy ca MAaTEMaTHYKOM JIOTUKOM U
dbopMaHIM OCHOBaMa MAaTEMaTHYKOr J0Ka3a (IeduHUIMja, aKCHMOMa, Teopema, J0Ka3),
YVIOTIIYHE CBOja 3Hama O MOJWHOMUMA U HUXO0BO] (haKTOpHU3aIMju, 3HA4ajHO 00JbE YIIO3HA]Y
anrebapcke pa3liOMKe U OMepaluje ca mhUMa U JeTaJbHO Ha €IEeMEHTApHOM HUBOY H3yue
JUHeapHe jeIHaYnHe U cucteme (0e3 MeTo/1a InHeapHe ainredpe) u muHeapHe QyHKIH]je.

VY npyrom paspefny oJ caapikaja 3HauajHUX 3a u3ydaBamwe J(MopaHTOBUX jeqHaUMHA
Tpeba MOMEHYTH cajpKaje O CTEINeHHMAa U KOPEHHMA, KBaApaTHO] (YHKLUHUJU U KBaJIpaTHO]
JeAHAaYMHM, Kao M jelHAuYMHAMa KOje C€ Ha by CBOJIC, MPALMOHAIHUM jeJHaYMHAMa |

€KCIIOHEHIIM]aJTHAM U JIOTAPUTAMCKHUM jeTHAaYNHAMA.

Tpehu paspen je kapakTepUCTHUYAH 10 TOME IITO HEMa Cajprkaja TUPEKTHO BE3aHUX
3a JImodanToBe jeHAYMHE, AIM MMa OHUX KOjU C€ Ha Ty MaTepHjy Haciamajy. 3aTo Tpeda
MIOMEHYTH aHAJIMTUYKY TEOMETPHjy W KPHBE IPYTor peia, alld ¥ MaTeMaTHUKy WHIYKIH]Y W
peKypeHTHE GopMylie U jeTHAYHHE.

C oG3upom na ce y IV paspeny yrimaBHOM u3yuaBajy caipikaju Be3aHU 3a Audepe-
HIMjAJIHU ¥ MHTETPAJIHU padyH, OJ] caJapaja KOju MMajy HeKy MmoBe3aHocT ca [lnodaHToBUM
jeaHaYMHaMa MOXKE C€ M3JIBOJUTH caMO KOMOMHATOpHKa M HEHa Be3a ca OpojeM peliema

nojeuanx JrohaHTOBUX jeHAYMHA.

VY nporpamuma Jo/1laTHE HacTaBe MareMaruke, nopej Beh (y nornasspy 5.2.) aHanu-
3MpaHUX CajprKaja KOju ce TUPEKTHO oJHOce Ha JlnodaHToBE jeqHAUYMHE, Y TIPBOM pa3pey ce
MOTY M3/IBOJUTH CaJIp’KajH O JJOKa3zy y MaTeMaTHIH (O JUPEKTHOM JIOKa3y U JJ0Ka3y cBohemeM
Ha MPOTUBYPEYHOCT), EJICMEHTAapHO] TEOPHUjU OpojeBa, MOJIMHOMUMA, jeHAYNHAMA U HejelHa-
yuHama. Y JpyroM paspeay Of caipikaja JofaTHE HacTaBe Tpeba MOMEHYTH KBaJpaTHE
¢yHKIMje ¥ jeqHauMHe, WPALMOHAIHE W EKCIOHEHIMjalHE jeAHaYMHEe W MOXaa mpolieme
eKcTpeMHHuX BpeaHoctu. [Iporpamu nonatHe HactaBe 3a Tpehu W 4eTBPTH pa3pen KapakTe-
PUCTHYHU Cy 1O TOME IITO Y BHMa HeMa 0alll MHOTO cajpkaja KOju uMajy ONmuxKy Besy ca
JnodaHToOBUM jenHauMHaMa, CeM CHCTEMa jeJHauYMHa M HEejeJHAauMHa APYTor M BHIIET pena
(tpehu paspex). '

%% Bupmern: [5.49.] HacraBuu nporpam MatemaTuke 3a rumHasuje y Cpouju

10



5. IIporpamcke ocHoBe — 5.4. Moryhu HacTaBHM canpxaju

CBe Hampes HM3JI0KEHO Ipe/CTaB/ba BeOMa J00pY OCHOBY 3a KBAaJUTETAaH pajJ Ha
npoay0JbHBamky U MPOIIMPHUBAKY 3HaKA yueHHKa y o0mact JnodanToBux jenHaunHa, ajam u
oborahuBame MeTO10JI01IKE Oa3e yueHHKa, [1a YaK U 3a OYeTaK yBolewma JapoBUTUX MIIauX
JbyJI1 Y OCHOBE UCTPAXXKUBAYKOT pajia y 00JacTu MaTeMaTHKe.

Kopak xoju HECYyMI-MBO BOJIM Ka OCTBapWBamy OBUX HJI€ja jeé KOHIMIHMPAKE PaIH-
OHAJHOT HAaCTaBHOT Mporpama 3a npoydaBame [{nohaHTOBUX jeqHAUYMHA Y CPEIh0j HIKOJIH,
Ka0 MHTETPAJHOT Jejla OCMHIUBEHOT M OpPraHM30BaHOT Tporpama paga ca oOmapeHuMa 3a
MaTEeMaTUKY.

54. MOI'YhU CAIPXAIA PAIA

IMomasny ocHOBY 3a neduHmcame Moryhmx caapikaja paja ca JapoBHTHMA' > y

obnactu JlnoaHTOBUX jeqHAUMHA YHHE: WU3JIOKEHE TCHXOJIONIKE KApAKTEPHUCTHKE JTapOBH-
THX; KOMITApaTHBHA aHAJIM3a HaCTaBHUX cajpxkaja o JlnogaHTOBUM jeqHaYMHAMA KOJT HAC U Y
CBETY; M3JIOKEHA MaTeMaTH4Ka IpEI3Hama YYCHHKAa KOjH CY 3aBPIIMJIM OCHOBHY HIKOJY;
3HaWka M HM3BECHE METOjC 3a pemaBame /[ModaHTOBUX jelHAYMHA KOje IMPEACTaBIbajy IO
UCKYCTBa yUYEHHKA KOJH JapOBUTH Ca COOOM JOHOCE W3 OCHOBHE Yy Cpeliby IIKOIy. Y
NPETXO/HUM IOTJIaBJbHMa CBECTPAHO aHAJM3UpPaHA HACTABHA MaTEPHja C€ MOXKE TOJCITUTH Y
HEKOJIMKO TEMATCKH MTOBE3aHUX LICITMHA!

I[IpBa caaprkajHa meaMHA MPOUCTHYE U3 YMELEHHIE J1a Cy TOCIe peann3alyje HacTa-
BHE MaTepHje O MOJIMHOMKMA U alNre0apcKuM pas3jioMIMMa CTBOPEHH CBH YCIIOBH 3a peajn3a-
mjy caapxkaja U o JlMopaHTOBMM jeHAuMHAMa KOje Ce€ pellaBajy METoIoM Kopulihema
pasHux anrebapckux Tpancopmanurja. OBa MaTepuja je Beoma IMoiecHa 1 32 CaMOCTalaH pajy
YUCHHKA, 112 YaK 1 33 U3BECHE EKCIIEPUMEHTE y 00JIaCTH UCTPAKUBAYKOT pajia yUYCHHKA.

Jlpyra Tema mnpoucTHye W3 KOpenaluje ca peIOBHOM HACTaBOM, KpaTKa je U BpIJIO
NpUXBATJbUBA M THYE C€ HajjeqHOCTaBHUjUX JnodaHTOBHX jenHaunMHa — jeHAYMHA Ca CaMO
jETHOM HETI03HATOM M HbMXOBUX MPUMEHA.

Tpehy rpymy caapkaja ynHe TeMe 4Mja peaju3annja noapasymena JeTajbHUje UCTpa-
KUBamke JTUHEapHUX J(MOQaHTOBMX jeAHAYMHA ca JBE, TPH M BHILIE HETO3HATHX, 3aTHM
cucrema nHeapHuX J{nodaHToBUX jeqHAYMHA M FBbUXOBHX IIPUMEHA.

YeTBpTy pasHy TeMy YHMHE caJlp>Kaju Be3aHM 3a KBajpaTHe [lnodaHTOBe jenHaunHe
ca JiBe, TPY W BUIIIC HEMO3HATUX pa3HUX OOJIHMKA M UCTPAXHBAKa KOja CE THM MTOBOJOM MOTY
BEOMa JICTIO M3BPILIMTH BapupameM Mapamerapa u nojiasehu ox KOHKPETHHX, Ka OHIITHjUM
jenHaunHama. OBJe ce mojapa3syMeBajy W caipxkaju o lluraropuHoj jeqHaYMHU U HEHUM
nprMeHaMa Ha XepOHOBE TPOYTJIOBE U Jipyre KBajapatHe [[nodaHToBe jeqHAYMHE U TIPUMEHA
OoraTtor peneproapa IpeTX0HO HAyYeHHX METOa 3a pemaBame J(nodaHnToBUX jeTHaYMHA.

1% Tox cappskajuma paaa ca 1apOBMTMMA HE MHUCITH CE CAaMO Ha MaTeMaTHuKe caapyaje, Beh i Ha

METOJIOJIOIIKE, HCTPAKUBAYKE, TEXHUYKE U JAPYTe caapxKaje
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5. IIporpamcke ocHoBe — 5.4. Moryhu HacTaBHM canpxaju

Cnenehy mery rpymy canpkaja uynHe oHe /[nodaHTOBE jeqHaUYMHE KOje CE€ KAo W
KBaJ[paTHE CHA)XHO HAcJamajy Ha HACTaBHU IPOrpaM peaoBHE HacTaBe. Ty ce moapasyMeBajy
teme: anrebapcke /[nodanToBe jeqHaYMHE YWjU j€ cTeneH Behu of 2, 3aTUM HMpaIlMOHAIHE U
excrioHeHnujanHe J(nodaHToBe jeHaAUMHE.

[Ilecta rpyna caapxaja OHOCH C€ Ha OHO IITO MPEeBa3uIa3nu HUBO JePUHHUCAH TPOT-
pamMoM JoJjaTHE HACTaBE Y CPENb0] ILKOJIM, M IITO CUTYPHO HE Npeia3d MHTEIEKTyallH!
HHUBO JAPOBHUTHUX 32 MaTeMaTUKy. Jlakie, OBO je ¥ HajBUIIM HUBO U Ty OM C€ MOTJIO IPOYUYUTH
OTIET HEKOJIMKO MHTEpecaHTHHX Tema: IlenmoBa jeqHaunHa, mpUMeHa METO/Aa KOOpAWHATA Y
pemaBawy JlnohantoBux jeqnaunna, @epmaoB mpobiieM, HCTOPUjCKU pa3Boj uzaeje o Auoda-
HTOBHM jeIHAaYMHaMA ...

[Tocnenmwa, ceqma TeMaTcKa IEITUHA CAPXKK MaTepujal KOjU HUje AUPEKTHO Be3aH
3a JlnoanToBe jemHaumHe, amy jecTe 3a HEIITO IITO j€ jOII BaKHHUjEe - UCTPAKUBAYKH Pa
JApOBUTHUX. Y TO CNajajy KOHKPETHA IUTama, YIIyTCTBA U Ha HHMa 3aCHOBAHO HAIpPEI0Babe
o0napeHux ka HayuyHoM pany. Ilurama: Kako ce pemaBa marematnuku 3agarak? Kako ce
KOpuCTH jnuTeparypa (6ubnuoreka)? Kako ce kopuctu mntepHer? Kako ce muury marema-
THuku TekcToBu? Kako ce Hemro uctpaxyje? Kako ce ucrpaxkeHo mperBapa y Majiu UCTpa-
KHUBAUKU paj? Cy O/ BEIHKE BAXHOCTH 33 KBAJUTET IEIOKYITHOT pajia ca JapOBUTHMA.

5.5. IIMWJBEBU N NCXOU

VY KOHCTUTYHCakhy KOHKPETHOT M KBaJUTETHOT HACTABHOT IpOrpaMa 3a paj ca Japo-
BUTUMA y obsactu JlnoaHTOBUX jeTHAUYMHA MPBU KOPaK je JePUHUCAHE IUJbEBA U MCXOJa
Tor paaa. [{MJbeBH M MCXOAM OCMUIILJBEHOI M OPraHWU30BAHOT paja ca MIIAJAUM MaTeMa-
THYapuMa Ha 1aHy JluogaHTOBUX jeqHaumHa (OPMYJIMCAHU Cy Ha OCHOBY HPETXOJIHO
U3JI0KEHUX UCTPAKMBAKA U IaTh Cy y cieachoj Tademnn:

NCXOIN

Pb HIMJBEBU

Ha kpajy peanusanuje nporpama paja ca 1apoBUTHMA Ha
wiany JlnodaHToBHX jegHaunHA yUeHUK he:

= pasymets nojam JuodaHToBE jeAHAUMHE U PA3TUKOBATH
JuodaHToBY jenHaYMHY O] jeTHAYNHE KOja TO HHje

* pa3yMeTH U YMETH Jia IPUMEHHU METOIY Pa3IHKOBamba
cllyvajeBa Ha penraBame J[MohaHTOBUX jeqHAUNHA H

OBnagaBame METOIaMa 3a IpyTe mpodiemMe

1. | pewasame [lnodpanroBux * pa3yMeTH U 3HAaTH J1a IPUMEHHU METOAY anre0apcKux

JenHadnHa Tpanchopmanmja Ha pemnraBame JnohaHToBUX
jemHavnHa

= ymeru aa peurn [JnodaHToBy jeHauNHY KOpUIThemheM

MIPOU3BO/IA U KOJMYHHKA 3a TpaHCHOpMaIHjy jemHadnHE
y TOTOaH 00JIMK
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5. Iporpamcke ocHoBe — 5.5. LlnsbeBu U UCX0au

Pb

[IWJBEBU

UCXOauU

Ha kpajy peanu3saiuje nporpama pajia ca 1apoBUTHMA Ha
mwiany JlnodanToBux jegHadnHa yaeHuK he:

OsragaBame MeToama 3a
pemaBame J(nopanToBux
jenHaynHa

yMeTu n1a pemu JJnodaHToBy jenHaunHy KopHIIheheM
30upa

3HaTH Aa peun AnodaHToBy jeqHauYNHy KopuirhemeM
HEjeTHAKOCTH

yMeTH n1a pemu JJuohaHToBy jenHaunHy KOpHIIheheM
MapHOCTH

3HaTH 1a pemu JnodanToBy jeqHaAYNHY KOpHAIThemheM
JeJbUBOCTH

yMeTH Aa per J[nodaHToBy jemHaunHy KOpHIThemeM
KOHTpYyeHIIHja

3HATH Ja MIPUMEHH METOJ AUCKPUMHUHAHTE Ha PEIlaBabe
JnodaHTOBHX jeTHAYHHA

HAyYUTH U 3HATH J1a IPUMEHHN METO "HajMamer"
pemiema y pemaBamy JnodanToBrX jeqHadInHA
yIO3HATH ¥ yMETH Ja puMeHn J{nodanToB MeTox 3a
permaBame HeKHUX kiaca J[nodaHToBUX jemHadmHa

PemaBame [InodantoBux
jemHadnHa

yYMETH Jia penr jepHocraBHujy JnodaHToBy jenHaunny
ca camo jeTHOM HEMO3HATOM

3HATH Jia pelld jeJHOCTaBHU]y JuHeapHy [lnodaHToBy
JjeaHaunHy

YMETH J]a PEIliy jeIHOCTABHU]U CUCTEM JIMHEAPHUX
JnodaHTOBHX jeHAYMHA

3HATH J]a PelIn HeKe Kilace KBajpaTHUX JIuopaHToBHX
jenHadnHa

3HATH J1a J00Hje ommTe pememke [utaropune jenHaunHe
W J1a ra IPUMEHH Ha pellaBame oJroBapajyhux
npoOJIeMCKUX 3a7aTaKa

YMETH J1a pelliv jeJHOCTaBHUjy anrebapcky AnodanToBy
jemHaunHy cTernieHa Beher oj nBa

3HATH JIa PEIN jeTHOCTABHH]Y UpAIlHOHATHY
JnodaHTOBY jeqHAYHHY

3HATH JIa PEIN jeJHOCTaBHH]E¢ SKCTIOHCHIIH]jaTHE
JlnodaHTOBE jenHAUNHE

HAYYHUTH M YMETH Jia IPUMEHH aJITOPUTAM 32 PEIIaBarhe
[enose jennaunHe

OWTH YIO3HAT ca peniaBameM HeKuxX JlrnohaHToBUX
jenHavYMHA TPUMEHOM KOOPAWHATHOT METOIa

nMaT MoryhHocT na pemasa J[nogaHToBe jeHaYnHE ca
MaTeMaTHYKUX TAKMHYCHA U OJIMMITHjaj1a

OWUTH yno3HaT ca BeaukoM depMaoBOM TEOPEMOM U
HBCHOM €BOJTYIIHjOM

OuTH MHPOPMIUCAH O eBONYIHjH Heja o JlnohanToBum
jeHaYMHAMa Y TOKY HCTOPH]CKOT Pa3BOja MATEMATHKE
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5. Iporpamcke ocHoBe — 5.5. LlnsbeBu U UCX0aU

Pb

[IWJBEBU

UCXOauU

Ha kpajy peanu3saiuje nporpama pajia ca 1apoBUTHMA Ha
mwiany JlnodanToBux jegHadnHa yaeHuK he:

Pa3Bujame criocoOHOCTH 3a
youaBame, QopMyIIncame,

aHaNM3UPabe U PellaBambe
mpobiema

OBJIaJJaTH OIIIITOM MCTOI[OJIOFI/IjOM peuiaBaka
MAaTEMATHYKUX np06neMa

aHAJM3UPATH TPOOJIEM B YOUUTH 33jE€HUUKE CIEMEHTE
ca IpyruM mpodiaeMuma;

YMETH J1a pallwiany IpoOJieM Ha jeTHOCTaBHU]E;
(bopMyHCcaTH XUIIOTE3€ O PElIeHhY MpodiIeMa;
OCMMHCIIUTH Ha4MHE 32 IPOBEPABABE XUIIOTE3A;
IpOBEpaBaTH MCIPABHOCT €Talna y penraBamy npodiema,
Kao ¥ peliemha IpodieMa y HeluHHU;

yOuuTH U (hOPMYIIHCATH HOBE poOIieMe Y Be3H ca
pELICHHM;

3HATH J1a IpobiemMu (TeHepallHO) He MOpPajy UMaTH
JEOMHCTBEHO pelIeHhE;

HctpakuBame HEKHX Kilaca
JlnodanTOBUX jeTHAUMHA

CaMOCTaTHO UCTpakuBaTh J[M0(aHTOBY jeHAUNHY
xX’£y*=n(n € N)

CaMOCTaJTHO HCTpakuBaTH JInohaHTOBY jeTHAYNHY
X+y*+zZ2=n(n e N)

CaMOCTaHO UCTpakuBaTh J[nodaHTOBY jeHAUNHY
x'+y’ =pz’ (p e N)

CaMOCTAHO UCTpakuBaTh J[MoaHTOBY jeHAUNHY
X +py’=7 (peN)

CaMOCTaHO UCTpakuBaTh J[nodaHTOBY jeaHAUNHY
xX+y*=2"(n € N)

CaMOCTaHO UCTpakuBaTh J[M0paHTOBY jeHAUNHY
px*+qy’ = 7’ (p,q € N)

CaMOCTaHO UCTpakuBaTh J(nodaHTOBY jeHAUNHY
px*+qy’ =12 (p, g, 1 € N)

CaMOCTAJTHO UCTPAKUBATU U Jpyre J[nodaHToBe
jemHAYMHE

CaMOCTAJIHO UCTPAKMBATU HCKE I[I/qu)aHTOBe HpO6J’ICMC

dhopmynucatn HeKe HOBe J[nodanToBE jeTHAYNHE U
npobaeme

OBnanaBame
KOMYHUKAIIH]CKUM BEIITHHAMAa

OWUTH OCMOCOOJHEHH 32 UHTEPAKTUBHY KOMYHHKALIH]Y
Meljy co0oM, pasioBuMa, MUcMUMa, Teine(GoHoM,
WHTEPHETOM

OUTH O0CTIOCOOJHEHH 32 MHTEPAKTUBHY KOMYHHKAITH]y ca
CBOjUM npodecoprMa TUPEKTHO, MUCMHUMA, TeIe(hOHOM,
WHTEPHETOM

OUTH 0CTIOCOOJbEHH J]a KOMYHHUIIUPA]y ca IPYTUM
HACTaBHHIIMA JINYHO, ITICMOM, HHTEPHETOM

OUTH O0CTIOCOOJHEHH 1a KOMYHHUIINPAjy ca MaTEMaTHIKAM
YacONMMCHMA 33 MIIAJIS
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5. Ilporpamcke ocHoBe — 5.6. HacTtaBHu nporpam

UCXOU

Pb [MNJBbEBU

Ha kpajy peanuzamnuje nporpama paaa ca JapoBUTHMA Ha
wiany JlnodaHToBuX jegHaunHA yaeHUK he:

* Hay4YUTH Kako ce GOpMyJHINY pelieha KOHKYPCHHX
3a/laTaKka 3a MaTEMaTU4Ke YaCOIIUCE

* YCBOJUTH METOJIOJIOTH]Y pasia ca MaTeMaTHIKOM
JUTEPATyPOM

* YMETH /Ia CAMOCTAIIHO Y4H KOpHIThemeM
MaTeMaTU4Ke JUTepaType

* 3HATH J]a CBPCUCXOIHO KOPUCTUTH OHOIIMOTEKY U

VYBohewe TapoBUTUX YUCHUKA .
MeIHjaTeKy

6. |y TexHWuKe AeTajbe HaAyIHO-

HCTPaXXMBAUKOT Pajia * yYMETH J1a Ha UHTEPHETY NpoHalje TpaskeHH calpKaj

W J1a Ta Ha OJroBapajyhu HauMH MEMOpHIIIe

* 3HATW JIa HAIMIIE KpaTak MaTeMaTHYKH TEKCT Ha
3a1aTy TeMy

* YCBOjUTH CBe (pa3e UCTPAKUBAUKOT paga U YCBOjEHO
KOPHCTHTH IIPH CAaMOCTAITHUM HCTPaKUBambUMa

* HayYUTH METOJOJIOTH]Y MHCamha MaTeMaTHYKUX
UCTPaKMBAYKUX PaJIOBa

5.6. HACTABHU ITPOI'PAM

Jla O ce npeIoKeHH UJBEBH U UCXOJU PEAM30BAIN MOTPEOHO je& KOHCTPYHCATH
panroHajaH HACTaBHM TporpaM Bojaehw padyHa ja ce paja ca JapOBHUTHMa OJBHja Y TOKY
YETUPHU TOAMHE KOJHMKO Tpaje Cpelma IIKoia M y3uMmajyhu y o03up /1a ce CBM HACTaBHU
IIMJBEBH HE peajn3yjy HCTOBPEMEHO, Al peajn3yjy KOOpIMHHpaHO. JemaH ox Moryhwmx
nporpama npeaiaxe ce y cieachoj tabemu, nmpu yemy ce mopes caapikaja Koju ce Mpeaiaxy
3a peanu3alujy Jaje U KpaTKa IWAaKTUYKa aHajdu3a TUX cajpikaja, ca HAIOMEHOM Ja je Moryh

U JIpyrayuju MpUCTYTI HaBeICHUM CaApiKajuMa.

Pb CAJIPXKXAJ JNITAKTUYKA AHAJIM3A

[Tojam [nodhanTOBE jeqHAYMHE YBECTH KPO3 IpUMEpE
BoJichHr pu TOM padyHa 0 BUXOBO] Pa3HOBPCHOCTH (110
THUILY, 10 OpOjy MPOMEHJBUBUX, TIO CTEIEHY...), All1
ykasyjyhu u Ha octojame aAnodaHTCKUX MpodiiemMa Koje
Tek Tpeba Moaenuparu y JlnodaHToBy jeiHAUNHY.
[TocebHy makiy MOCBETHTH MOjMY pelermha J{nodantose
jenHauyMHe M Ha IpUMepuMa npukaszat Jnodanrose
jemHaYnMHe Koje HeMajy, Majy KOHA9HO M OeCKOHAYHO
MHOTO peleha. YBEeCTH Ha KOHKPETHUM MIpUMepuMa 1
MI0jMOBE TPUBHjAJTHOT, HETPUBHjAJTHOT U OMIITET PEIICHha.
[ToTpyauTH ce ma yu4eHHUI 3a CBe ojMoBe Hah)y cBoje
IpUMepe jeJHaYNHA ¥ BUXOBUX peIIema.

[Tojam /InodanToBe jeqHaunHe
1. | u pemema Jlnodantose
jeaHaunHe
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5. Ilporpamcke ocHoBe — 5.6. HactaBHu mporpam

PemaBame [lnogdantoBux
jeAHaYrHa METOIOM
pa3TUKOBama CIydajeBa

Mertox pa3iMKoBama CilyyajeBa MpUKa3aTi Kao pelaTUBHO
OIIIITH METO/I 32 pemaBame /nodaHTOBHX jeHaYMHA,
WHCHCTHPajyhu 1a je penremhe KOMILIETHO TeK Kaja ce
Hal)y cBa Moryha pemema 1 JI0Kaxe Jia Ipyrux Hema.
Hu30M KOHKpeTHHX puMepa JAohu 70 OmiITe BapujaHTe
Meroa. bupartu jenHocTaBHE mpuMepe Koju HITyCTpyjy
0orarcTBo Hjeja 3a pa3IMKOBamkE CIIyvajeBa, jep BpeMeHa
Jla ce YYCHUIIM 3aMHUCIIe KaKo Jia pa3juKyjy ciydajeBe he
OWTH Ha TIPETEK Y HapeJAHUM TeMaMma.

PemaBame /[nodanToBux
jeAHaYrHa METOIOM
anrebapckux TpaHchopmaiyja

Meron anrebapckux Tpanchopmanyja Tpeda npuKasaTu
Kao MPUMEHY METO/Ia pa3IuKOBama CiIydajeBa, am Tpeda
yKa3aTu ¥ Ha CJIy4ajeBe Kaja ajnredapcke TpanchopMmaiiyje
BOJIC Ka pellekhy 0e3 pa3nuKoBama ciydajeBa. Ha
JEIHOCTABHUM KOHKPETHHM MPUMEpHMa HITyCTPOBATU
kopumrheme anrebapckux TpanchopMannja 1a ou ce
JIONILJIO J0 MIPOM3BO/IA, KOJIWYHUKA, 30Upa, ... KA0 OCHOBE
3a pa3MKOBamE CITydajeBa. YKa3aTu Ha JUCKPUMUHAHTY,
HEJEeTHAKOCTH, NEJHUBOCT M KOHTPYCHIIHjE U adre0apcKe
TpaHchopmaliije Koje TOBOAE 10 HbUX, Ka0 U ElbUXOBE
ynore y popMupamy Kiaca 3a pa3iuKOBamke CllydajeBa.
[ToceOHY Makiy MOCBETUTH KopHIhemhy MeToaa
"MUHMMAaTHOT" peniema U JJuodanroBor Merona Kao
pEJIaTUBHO OMIITHUX METOJa KOjUMa Ce JJoKa3yje 1a raTta
jeIHaYMHA HEMa pelliehe, OJHOCHO nMa OECKOHAYHO
MHOTO pememna (YKbyayjyhu u gonaxkeme 10 ommTer
pemiewa). Kox peanu3zaiyje nojeaunaux "Merona" o
YUEHHKA TPAXKHUTH U UCTPAKUBAE APYTHUX, OPUTHHATHUX
MoryhHoCTH 32 oOHjame perema.

JduodanTtoBe jenHavnHe ca
jeTHOM TIPOMEHJbHBOM.

HaBectn Hekommko npuMepa JInohaHToBUX jeTHAYNHA U
nmuodaHTCKUX mpobieMa ca jeTHOM HEIO3aHTOM U yKa3aTH
Ha BUXOBY BakHOCT. [ToceOHO nctahu TeopeMy o
palMOHATHUM HyJIaMa MOJMHOMA U3 e U3BECTU
aNropuTam 3a penraBame I1nopaHTOBUX jeJHAYMHA TOT
tuna. Tpeba TKUTH Jja YIYCHHUIIA MAJIUM UCTPAXKUBAKEM
dbopmynumry jenan Opoj opurnHaTHUX J[nodaHTOBHX
jenHaurHa ¥ pobJieMa ca jeJHOM Hermo3HaToM (Ha
npuMep uctpaxusat /luodaHToBy jeAHaYNHY:
X+Ex+D) '+, +x+n)= x+n+ 1))

Jluneapue [Iuodanrtose
jeIHaYNHE U CHCTEMH U
pUMEpPHU TPUMEHE.

[Topen mpumMepa pasuux auHeapHux JunodanToBux
jenHaunHa, TpeOa npukazatu OjIepoB METO 3a pelliaBambe
nuHeapHuXx JnodaHTOBUX jeaHAUNHA. 3HAYAJHY AKXy
nocBetuTH J{nodantosoj jenHaunHm ax + by = c. Jlakue,
noTpe0aHOM U JOBOJHHOM YCJIOBY J1a jeIHAYMHA UMa
pelieme, aNropuTMy 3a J00Hjamke OMIITET Pellekha, BE3H
n3mehy jennaunse u EykimmoBor anropurma. Yd4eHHIIMA
ce MO)Ke TPETOPYYNTH J1a KopuInhemeM JInTepaType
CaMOCTaJIHO MpoyYe cucteMe nuHeapHux JnodanToBux
jeaHavynHa, a OHAA UCKOPUCTUTH MOTYRHOCT M Ia HEKO 0f
YUCHHKA O TOME H3JIaXke ocTanuma. TexumTe y paxy Ha
0BOj MaTEpHjU CTABUTH Ha MHOTOOPOjHE TPUMEHE
nuHepanux JnodaHToOBUX jeaHAUYMHA U TIpodsieMa U
(bopMyHCcame HOBHX.
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5. Ilporpamcke ocHoBe — 5.6. HactaBHu nporpam

Hexke kBanparue JIlnodanrose
jeHauYMHE U CUCTEMH U
MPUMEPU IPUMEHE

3amMucao je Aa ce HaydeHe METO/IE 3a PeLIaBambe
JuodaHTOBHX jeTHAYMHA TPUMEHE Ha PElIaBabe HEKIX
KkBaapaTHUX JlnodanToBux jemHaunHa. KoHkpeTHO ce
MHCITH Ha jeqnaunne: X° +y° =n (neN); x> — y*=n (neN)
X4y + 22 =nmeN); x +x° +...+x.°=n (neN);
[uTaropune jenHadnue X° +y® = z’; 3aTHM jeHAYNHA
x>+ y2 +7= t2: x12 + x22 + ...+ xn2 = xnﬂz; x>+ y2 = 222;
x>+ y2 = pzz; x*+ py2 = zz; px2 + qy2 = zz; px2 + qy2 =1z’
U ApyTe KBaJpaTHE jeTHAYNHE U CUCTEME. Y peanu3aliju
OBHX cajpkaja ceM [luraropuHe jeiHauYnHE, CBU OCTaIH
cazpkaju He Tpayke HUKaKBa TEOpHjCcKa pa3Marpama, Beh
caMoCTaJlaH UCTPAKUBAYKU PaJl YUCHHUKA Y3 YIIyTCTBA U
Boheme HacTaBHHKA. [loceOHY NaXmBy Y OBUM
UCTpaKUBambUMa Tpeda MOCBETUTH OpOjy pellema
UCTpaXXMBAHUX jeTHAYMHA U puMeHn [{nodanToBor
MeTOJIa Ha OTITyHY KBajpaTHy [nodhaHTOBY jenHauUnHY.

[enoBa jepnaunHa
x> —py” = 1 (p Huje kBagpar
pUpoTHOT Opoja)

Y okBHpy OBe TeMe Tpeba J0Ka3aTH OCHOBHY TEOPEMY O
[lenoBoj jeqHAYMHH, Tj. YUHHCHULY A2 aKO MOCTOjU jeTHO
HETPUBHU]AITHO PElIeHke jeHaYNHE, 1a OH/Ia TIOCTOjH U
0eckoHaYHO MHOTO peniera. Ha ocHOBY fokazaHe
TeopeMe Tpeba U3BeCTH, Ha jefjaH o Moryhux HaumHa,
pexypeHTHe hopMyIie Koje neMHHUITY CBa pelleHha
[TenoBe jemnaumne. Y ckiiomy npuMeHa [lenoBe jemnaumnHe
Tpeba N3BECTH ANTOPUTAM 32 PElIaBake jeJTHAUHHE

x* —py” = Kk (K je HekH 11e0 6poj) 1 6ap jenan mpuMep
NpaKTHYHE TPUMEHE (Ha IPUMEp OJTrOBOp HA NMUTAE 1a
JIM je TPOyraoHuX OpojeBa KOju cy MOTIYHU KBaJIPATH,
KOHAYHO MJIM OECKOHAYHO MHOTO).

Anrebapcke JlnodanTtoBe
jemHaYMHE N — TOT CTEIeHa
(n >23)

U oBa Tema je ucTpaKMBavYKe IPUPOJIC U MOXKE Ce
OCMICITHTH Ka0 X0/ Kpo3 KJIace jefHaunHa: X° +y~ = z5;
CHy =2 +y =y 2=y + A=t
X’ +y’ + 7=t ... Bapujauuja Ha 1aTe TeMe je MHOTO 1
OBO je moOpa IpIIIHKA JIa YIEHUITH CBOja UCTPaKHUBabHa O
OBHM U JIPyTUM KJlacaMa IPETBOpe, ako HEe Y Majie
UCTpaKUBauKe pagoBe, OHJa 0ap y TEKCTOBE 3a IKOJICKE
MaremaTHuke 4acomnrce. HapaBHo u oBzie Tpeba BOAUTH
padyHa o Opojy pelrema HCTPAKUBAHNX jeTHAYHHA, Ka0 U
0 jeiHaYMHaMa KOje CeM TPHUBHUjATHOT HEMajy Apyra
pemrersa (Hamp. X° + 2y° + 42°= 0).

Wpammonanue nodanrose
jeaHaunHe

Oga MaTepHja y CyIITHHHU HUjE HOBA U MPEICTaBIba T00py
NPUWIKKY J1a c€ UICHTUYHUM anrebapckuM
TpaHcopmManjama (Boaehu padyHa 0 ycIoBUMa
TpaHchopMucama) o mojaszHe upanroHante J[uopantose
jemHaymHe n00uje HeKH o1 Beh Mo3HaTHX THUIIOBA
jennaunHa. Upanuonanue Jlnodanrore jenHaunte
npy’kajy MOryhHOCT U Ja ce myiacupajy HeKd MpodJeMHu ca
MaTeMaTHIKAX TaKMUYeHha U oduMIjasa. U oae je
Moryhe ucTpakMBame HEKUX Kjlaca jeJHauuHa u Opoja
BUXOBHX pelemha. KOHKpeTHO ce MUCITH Ha jeTHauYnHe

\/;4_\/?:1'1;\/;—1—\/;:\/; , lbUMa CJIMYHE

jCI[Ha‘lI/IHG 1 IbUXO0Ba YONIITCH:A.
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5. Ilporpamcke ocHoBe — 5.6. HactaBHu mporpam

10.

Excrnionenujante
HduodanTtoBe jenHaunHe

Excnionennujanne nodanToBe jenHaunHe Cy canpikaj
KOjM Kao M MPETXOIHH Ipyka MOTyhHOCT 3a yBexkOaBame
YCBOjEHUX METOJa pemaBama JlnodaHToBux jeqHaunHa,
noceOHO METO/IE pa3Bajame clydyajeBa KopHIIhemeM
NpOU3BOJIa U KOHTPYEHIIHja. YUCHHUIH Ce MOTY yITyTUTH
Ha UCTPaXXKNBamkbe YCMEPEHO Ka (hOopMyJIIHcamy HOBHUX
JIo(paHTCKUX MpoOIeMa HCTPaKHBAKEM jeHAYHHA!

x> +1 =p%; x* -1 = p¥ (p je mpoct 6poj), x> +1 =n’;

x* - 1 =n’ (n je npupoman 6poj) ...

11.

Pemasame /lnodanroux
jeaHaunHa KOOPIUHATHUM
METOJIOM

Wneja je ma ce ommra anrebapcka jeTHaYNHA APYTOT
CTelleHa ca JIBe HeMO3HaTe mocMarpa y KoopanHatHoj XOy
paBHH, J1a ce Ha TOTOJIaH HAYKMH TpaHchopMalujom
KOOPJIMHATHOT CUCTEMa (TPAHCIIAIH]OM HJIH POTAITH]jOM)
JIOBeJIe Ha OOJIMK jeIHOCTABHMjU 32 PEIlIaBarhe U Ja ce
NoTOM J00UjeHa pellea HHBEP3HUM TpaHchopManrjama
Bpare y NpBOOUTHY CUTYaIH]y.

12.

Benuka depmaoBa Teopema

TeopeMy koja je 358 romuHa OwIta IpeaMeT
HCTPaXMBAYKKUX HAIMOpa MHOTHX MaTeMarudapa (1
amatepa) Tpeba MPUOTMKUTH yUYSHUIIMMA TIPETIISIOM
nmorahama Koja cy mperxoamia OepMaoBoj XHITIOTE3N U
MyKaMa Koje Cy IIOTOM HacTaje y MpOHaJIaXemy TOT
®depmaopor "jeqHocTaBHOr" okaza. OBa Marepuja je
MOTOJTHA 32 CAMOCTaJIaH paj yYeHHKa Ha JI0OHjamy
moTpeOHUX HHQOpPMAITHja U3 TUTEPAType U ca HHTEPHETA.
JloBoJbHO je mpuKasar u jioka3 Benrke depmaose Teopeme
3an=4.

13.

JnodanToBe jenHaunHE ca
MaTeMaTHYKUX TAKMHYCHA U
ONMMITHjazia

Y mporpamuMa 0JaTHE HaCTaBe MaTeMaTHKE jefaH Je0
YacoBa pe3epBHCaH je 3a MPUIpEeMy YIeHHKa 3a MaTeMa-
THUYKa TAKMHYEHa U TO je 3roJHa MPUJIHKa Ja Ce Ypaau U
0 HEKH JIAKIIW WM TeKU MPoOJIeM ca TaKMUYCHa W
OJIMMITHja1a. Y YCHHUIINMA YHAIpex Tpeda JaTu 3aaaTke,
Kako OM caMOCTalTHUM pajzioM, Mel)ycoOHMM MHTEpaKTH-
BHUM pajioM, KOHCYIITAIlFjOM JINTEPaType WU HHTEPHETa
JIOIIUTH A0 pemiera. To je u MpuiuKa 1a ce MHCUCTHpa Ha
KOPEKTHOM H3JIaramy M NM1camy JO0OHjeHOT pelleha.

14.

Pazam nrodanTcku npobiaemu

VY nutepaTypH je IpUCyTaH YUTaB HU3 AUO(PAHTCKUX
mpobiiemMa Be3aHUX 3a oapehuBame OpojeBa Koju UMajy
(ae)oapehenu Opoj mudapa 1 UMajy 3aXTeBaHE OCOOHMHE.
MehyTum, ocToje u Apyru AMOPAHTCKH MPOodIeMH Koje
Tpeba y3eTr y 003up, PEIIUTH U MOKYIIaTH POpMYITHUCATH
cimanae. Ha nmpumep: Ilo3Hato je na je

32+ 42=5%20"+212=29% 119>+ 120> = 169° ... Jla 1 je
0poj [TuraropuHUX TPOYTIOBa KOA KOjUX Cy KaTreTe
y3aCTOIHU NPHPOAHY OpOjeBH KOHAYAH WM OeCKOHAYaH?

15.

OcepTt Ha pa3Boj uxaeja o
JnodanToBUM jeqHAUNHAMA
KpO3 UCTOPH]Y

EBonynuja nneja o lnodantoBuM jenHaunHaAMA
3aCIy’Kyje Jia jOj Ce MOCBETU U3BECHA MaXKha. Y TOM
CMHCITY je HEOMXOIHO Aa YYSHUIN CAMOCTAIHO HIIH Y
rpynama HCTpake, a 3ajeJHHYKU H3JI05KE HEKOJIMKO TeMa:
Pa3Boj [Inodanrosux jennaunna a0 Juodanra;
Huodanrtosa "Aputmeruka", Gepmaos npodnem; decetu
XunbepToB mpobdIeM.
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