KaKo ofp}KaBaTu paBHOTEXY Yy 06pasoBary?’
Heb6ojwa MKkognHoBuh

Mamemamuyku ¢pakynmem, beoepad

Pesume. YnaHaKk je noceeheH HEKMM 3HAYyajHUM MApPOBMMA Hau3raes CynpoTCTaB/bEHUX
KpajHOCTU Koje cy npeameT BeNMKOT Bpoja akTyeNHUX AMCKycHja O caBpeMeHoM 0bpasoBakby.
FNaBHU UW/b paja jecTe Aa NOKaXke 4a CBaKM Nap CynpoTHOCTV Tpeba nocmaTpaTh Kao Kpajrbe
Tayke jeAMHCTBEHOr HacTaBHor Hadvena. MoTpyauhemo ce ga Kpos npumepe, MNOTMNYHO
npunaroheHe HaCTaBHO] MPAKCW, MOKA)KEMO Aa paBHOTEKa M3meRy CynpoTHOCTM Nexu y
OCHOBM KBa/IMTETHE HaCcTaBe.

YBO/,

Ckopo cBaka pedopma obpasoBarba, Na M OBa JaHaWrba, Yr1aBHOM
NPEeKOMEPHO KPUTUKYje TPaaULMOHANHY HAacTaBHY NpPaKCy M HACTOjU Aa yCTas/beHe
HacTaBHE MPUHUMNE 3aMeHW HEKMM HOBMM. JacHo je aa npobnemu HactaBe He
MOry 6MTU pelleHn MoBpaTKom Y ,CTapa Aobpa BpemeHa“”, anu MocToju MHOro
npumepa Koju nokasyjy Aa notnyHo oabaumBarbe TPAgMLMOHANHUX BPESHOCTU U
npeBes/IMKa OYEKMBarba Of, HOBMX METoAa MOry MMATM Be/IMKe HeraTuBHe
nocneauue no obpasoBare.

[NaBHM UW/b YNaHKa jecTe f[a MNOKaxe fAa CynpoTCTaB/beHU MOapUTETU
HaBegeHM y Tabenn wucnop oapehyjy Kpajie Tayke jeAMHCTBEHOr HacTaBHOrN
HayefNa Koje Hana)ke noBe3MBarbe HAjbo/bMX enemeHaTa M jegHe M apyre
KPajHOCTM W HeNpeKkngHo 6anaHcuparbe nsmehy rux.

TABENA 1. Beoma YecTo je jeaHa KPajHOCT NpeaMeT KPpUTUKe, 3 Apyra Noxeane:

CTPYYHO 3Hatbe : MearolKO-NCUXO/OLLKE BELWTUHE
MepJ/bMBU UCXOAM Yuerba : ,HEMEP/bUBU" UCXOAM YYerba
npoBepa CTaHAAPAM30BaHWM TECTOBMMA :  CTPYYHa NPOLEHA UCKYCHOT HAaCTaBHWUKA
dopmanHo : HedopmanHo
nporpam 3a HaCTaBHW NPeaMET :  OMWTWU NAaH HacTaBe
Teopuja : npakca
pyTMHa : KpeaTMBHOCT
pPenpoAyKTUBHO yYetbe :  Y4yerbe Ca PasymMeBatem

OnwTa pasmaTpatba buhe unyctpoBaHa 6pPOjHUM NpUMepMMa Koju MoBesyjy
MaTeMATUYKE U OU3MUYKE 3aKOHUTOCTM O pPaBHOTEXW. PasHOBPCHM Npumepu cy

YnaHak je He3HaTHO uamesbeHa Bep3uja paga [4]: N. Ikodinovi¢, How to keep balance in education?, 360pHuK Ha
Tpyaosu og MefyHapogHaTa KoHdepeHUuja 3a 06pa3oBaHNETO N0 MaTemaTHKa, Gu3MKa U CpoaHM Hayku, Ckonje, 27-
28 centemspu 2019, 51 — 60. http:/dfrm.org/documents/zbornik/360puukor Ha TpynoBu ox Mefrynaponanarta koHndepeHumja no

marematuka,busuka u cpoann Hayku-2019.pdf
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npunaroheHn pasanNYUTUM y3pPacTMMa YYEeHMKa OCHOBHMX LWIKoJsa. EKcnepumeHTH U
NPaKTUYHU 3aZaUM, PYTUHCKM 3a4aUM U 3aHUM/bUBE 3aroHeTKe, TAaKMUYaPCKM 3a4aum
M UCTPaXKMBAYKM npobnemu, ugeje 3a npobsemMcKy W NPOjeKTHY HacTaBy WTA.
AMPEKTHO CY YCMEPEHM Ha MPAKTUYHY NPUMEHY Y LLKOJICKOj MpaKcu.

OBPA30OBAHE U BACMMUTAHE

JegHa o4, LOMWHAHTHUX guaema gaHalbuLe O4HOCK Ce Ha NUTakbe KakBo Tpeba
na b6yne obpasoBame Oyayhux npegmeTHUX HacTaBHMKa. [locToje onpeyHa
MULL/bEHA O TOME Koja rpyna npeameta Tpeba ga 6yae AoMUHaAHTHA y 0bpa3oBakba
HaCTaBHMKaA: CTPyYyHa WKW MeAarolKo-ncuMxonowka. byayhu ga je TpaguMumoHanHo
obpasoBarbe 6OWMI0 Npe cBera CTPYYHO OPMUjEeHTUCAHO, daHac ce obpas3oBarbe
npeaAMeTHUX HacTaBHUKA Y BEJIMKOj Mepu npeycmepasa Y NeaarolKo-NcuXoNoLKu
aomeH. OBaKBa TeHAEHUM]a je AOHEKe N onpaBaaHa HM30M npobiema ca Kojuma ce
cyouyaBa caBpemeHo obpasoBare. Mnak, pedopme y OBOM MpasLy MOry MMatu u
6pojHe HeraTMBHe nocneauue [8, 13].> Benuku 6poj HacTaBHMKa 6e3
crneumjanmMsoBaHor cTpyvyHor obpasoBakba HaBOAM Ce Kao jefaH BEMKM 06pasoBHMU
npobaem y MHOrmm 3emsbama, npe ceera y CAA [7].

CraB 1. CnoxeHMM 3axTeBMMa CaBPEMEHOr LUKO/0Batba MOXKE CE OAroBOPUTU
CaMoO 3ajelHMYKMM Pagom NpPegMeTHUX HacTaBHMKA, KOju MO3Hajy caBpemeHe
TOKOBE W TeHAeHUMje y oaroBapajyhum obnacTma v ncuxonora v negarora, Koju
he cBojuUM 3Hatbem Aa yCMepaBajy U NOACTUYY NYH UHTENEKTYaIHU, EMOLMOHA/HMU,
coumjanHu, mMmopanHuM u GU3MYKM Pa3BOjy CBAKOr AeTeTa, y CKAagy ca HeroBum
y3pacToM, pa3BojHUM noTpebama U MHTepecoBatbuma.® McUX0N03M 1 NeAarosmn He
Tpeba [a NOCTaHy YHWMBEP3a/IHM HACTaBHUUM (NOMyT HACTaBHUKA paspegHe
Hactase), Beh Aa y y/i03u paspefHoOr crtapelvHe Npeysmy akTMBHO ydyewhe y
LUKONOBakby CBMX YYeHMUKa. [ApyrMm peuymma, npegmMeTHM HacTaBHUUM Tpeba vy
Behoj mepu aa 6yay ycMepeHM Ha CTPYYHU AOMEH, A NCMX0/103M M negarosn Tpeba
y Behoj mepu Aa yyecTsyjy y 4OMEHY BacnuTakba U capagbe ca poanuTe/buma.

Y obpasoBarby HacTaBHUKa Tpeba ga npesnahyjy CTpyYyHU NpeameTH, anu mopajy
6uTK npunaroheHn notpebama Hactase [13]. 3aTo je HeonxoA4HO Aa ce npegmeTHa
AVAAKTMKa 036M/bHO pa3Buja Ha dakyATeTMMa Koju cy mMaTWyHM 3a oaroapajyhe
obnactn, jep NCUXONOLWKO-NeAarowkKka casHatba Mopajy 6uTM uHTerpucaHa y
npeaMeTHM KOHTEKCT TaKo Aa He HapyLlaBajy KOXepeHTHOCT caMor npeameTa.

HapeaHu npumepun UAYCTPYjy CHaXKHe Bese namehy matemaTuKe U NCUXONOTMje Ha
Kojuma Tpeba Aa noumBa NaaHMparbe Hactase. MpuMMepun MNoKasyjy M cMep Yy Kome
Tpeba yHanpehusaTu capagry M3mehy npeameTHWX HacTaBHMKA M MCUXo/sora M
neaarora.

2 An Open Letter to United States Secretary of Education, Richard Riley:
https://www.csun.edu/~vemth0Om/riley.html

3
Hema MHOro cMMc/ia aHra)koBaTu NcuUxosore 1 negarore camo Kaga gohe Ao Kpusa y NoHalwaka yYeHuKa, Kao
WITO ce TO Hajuewhe YnHK.
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O nojmy npasoe yana

JepaH o4 dyHOAMEHTANHMX HAYYHUX MOjMOBA CBaKakKo je nojam npasoe yeaa. OBaj
nojam ce pasBuja Of HajpaHWUjer LWKOMOBaka: NOYEB 0L WHTYMTUBHO cxBaheHor
ofHoca usaMehy BEPTMKANHOI U XOPWU3OHTANHOr, A0 CTpore geduHUUMje Yy HEKOM
(npep)dopmanHom cuctemy eyknnacke reomeTpuje. BepTMKanaHO M XOPU3OHTANHO ce
yrnaBHom npehyTHO noKasyje, canMkom 6e3 (mHoro) peun. MaTtemaTnykom
AebMHULMjOM MpaB yrao ce yBOAW HE3aBMCHO O Mepera: yrao je npasB ako je
nogyzapaH cBom ynopeaHom yray (Tj. cBOjoj A4oNyHW A0 onpyXeHor yraa). CxogHo
TOME, Ha MOYETKY LIKOJIOBakba Ce O4YeKyje o4 MAagMX yY4eHWKa Aa NpenosHajy, Tj.
MAEHTUOUKYjJy NpaB yrao Ha CAMKAMa M Yy OKpyXeky. Y cTapujum paspeguma ce
oyeKyje [Ja yyeHMK BepbasnHO penpoaykyje aeduHuumjy nojma. Y mnahum
pa3peAnMma, nojam Npasor yrna ce TpeTMpa Kao ,CBaKOAHEBHM Mojam” Heonxo4aH 3a
CBaKOAHEBHY KOMyHMKauwujy. Y cTapujum paspeamma, nojam npasor yria ce ysBoau
Kao ,Hay4HW nojam“ Koju npeacTas/ba jeAHY Of, K/bYYHUX KapuKa Yy pasBojy
eyknmacke reometpuje. MosHaTto je ga npenas uamehy ,cBakogHeBHOr” n ,Hay4yHor"
He cme 6UTK Harnn. Mopa 61T nocTeneH n 406PO OCMULLIJBEH.

MojmoBKM cy Npoun3BOg, Ayror U CNOXEHOT NpoLeca pa3BUTKa Aeyunjer MULL/bera
KOje NoYMkbe ona*kajHUM U NPaKTUYHUM MULLbereM. OfaBHO Cy BE/IMKU NCUXO03H,
nonyT Axa (1871-1946), Nujaxea (1896-1980), BuroTcKor (1896—-1934) 1 MHOTMX APYruX,
NnoKasanu [a je cTBapakbe NOjMoBa CKOPO YBEK NPOAYKTMBHO, @ He PenpoAyKTUBHO, U
[a Nojam HacTaje y TOKy C/NOXKeHe onepaumje yCMepeHe Ka pellaBakby HEKOr 3a4aTKa
[10, 12]. NMocebHO, cTBapare HayyHUX MOjMOBa jecTe MPOLEC YCMEpPEeH Ka jacHOM
LM/bY, KOjU Ce caCToju M3 HM3a onepaumja Koje CayXe Kao CpeacTBa 3a pellaBatbe
OCHOBHOT 334aTKa. 3aKk/by4yyjeMo: HeornxodHo je nped yyeHuUKe nocmasumu 3a0amakx
Koju ce He Moxe pewumu Opyaa4uje He20 cmeaparbeM nojma. Taj uHuyujanHu
3a0amak npedcmasspa KameH-memMesbay Ha Kome he ce usepahusamu nojam.

CacBMM jeAHOCTaBHOM NPOBAEMCKOM CUTYaLMjOM MOXKEMO HABECTU YYeHWKe Aa
CXBaTe CYWTUHY MaTemaTuyke gaeduHuumje npasor yraa. [JoBo/bHO je Aa
nopasrosapamo o ciegehem eKkcnepMmeHTy. 3aMUCAIMMO [a M3HAA, HeKke npase
NIMHKWje npuapkaBamo wTanuh, Tako Aa je jegaH Heroe Kpaj Ha AvMHMjM. HaBogmmo
yYeHUKe ga NnocMaTpajy HEKOJ/IMKO MOJI0XKaja O/I0BKe.

Cnuka 1. JegHakocT yrnoBa Koje wrtanuh 3axBaTa cneBa M 34eCHa Ca /IMHMJOM Y3POK je
cTabunHoctTv wranuha y ogHocy Ha NHU]yY.

Cnepehum nuTatbMMa ycMepaBamo AUCKYCH]Y Y *KeSbeHOM NpPaBLLy:
— AKO M3HeHaZa NycTMMO OJIOBKY, Y KOjoj cuTyauuju he on0BKa OCTaTU y UCTOM
nosoxajy?



— Ynopeau yrnoBe Koje 010BKa C/ieBa M 34ecHa 3axBaTta ca /IMHMjOM Ha NoAA03M, 1
M3/BOjN CUTyauUMjy Y KOjoj 0/10BKa He napa’?
Beoma mana feua younhe ga je noAayAapHOCT (jeaHaKoCT) yrioBa noBesaHa ca
paBHOTEXXOM Kojy wTanuMh ycnoctae/ma ca nognorom. LUtasuwe, Huje moryhe
0/4roBOPUTU HA NOCTaB/bEHA NUTarba 6e3 dopmuparba Nojma NpPaBsor yraa.

O nuHeapHUM jeOHa4YuHama

CTpy4YHO 3Hatbe je HeoNXo4HO Aa Bu ce yyere NPaBUAHO YCMepPaBaao Kao BULIUM
HMBOMMaA. [CMXONOLWIKO-NeaarowKo 3Hakbe je BaXKHO Aa 6M ce cafp)kaju ycnewHo
npunarohasanu passojHUM moryhHocTMma yyeHuka. Cnegeha rpyna 3agaTtaka [3]
OJHOCK CE Ha WUCTY JIMHEapHYy jeAHauYMHy, Npu Yemy je CBaKW 3aJaTak npunaroheH
pPa3nnMunTOj $pasm yuerba MaTemMaTmKe.

3agartak. Ha ocHOBY C/MKe oapean KOJIMKO je TexKak jegaH naket? Mace cBUX NakeTa

cy mehycobHo jegHake.
o e
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Cnuka 2. OgpehumBarbe mace NakeTa He CMe Aa Ce 3ayCcTaBM Ha 0buyHom ,norahamy”. BaxkHo
je 4a HacTaBHMK jaCHO MCTMYE 3aKOHUTOCTM: ,,aKO Ha CBaKM Tac A404aMO TepeT UCTe Mace, Bara
OCTaje y paBHOTEXM”, ,aKO Ca CBAKOr Taca YKNOHMMO TepeT UcTe Mace, Bara ocTaje y
paBHOTeXM"“. OBe 3aKOHMTOCTM he KacHMje MocTaTu K/byyHe anrebapcke 3aKOHWTOCTM Ha
KOjMMa Ce 3aCHMBa peLlaBakbe IMHeapHuX jeaHaunHa.

3apartak. Pelwn nMHeapHy jegHaumHy 3x + 2 = 2x + 4.

3apartak. Punumn netyje y ersotmyHoj semsb Hepohuju umja ce Banyta HasmBa ,Hea”.
MoceTno je aBe areHuuje 3a U3HajM/bUBakbe ayTomobuna, areHumjy A n areHumjy B.
AreHuuja A M3Hajms/byje ayTomobuae No LeHu og 2 Heda y3 gonnaty o4 3 Heaa no
cBakom npeheHom KunomeTpy. AreHumja B M3Hajmsbyje aytomobun no ueHu og 4
Hega y3 Jonnaty o4 2 Hega No cBakom npeheHom KMnomeTpy. 3a KoMKo npeheHunx
Kunometapa he ®uamn nnatmtm ucty cymy Hosua 6e3 ob63mpa Ha To Aa /M je
ayTomobua U3HajMmo y areHumju A uam areHumjm B?

3apatak. Oapeam Tauky npeceka npasuxy = 3x +2uny = 2x + 4.

MEP/bUBU N HEMEP/bUBU UCXOAU YHEHA

LleHTpanHO MecTO HOBWMX HacTaBHMX MAaHOBa M Nporpama 3ay3umajy mcxoau
yuerba, Koju aasbe JeduHuLLy cagpaje Koje Tpeba Hayuntu.” MocToje 1 NpeAHOCTM U
MaHe oBaksor npwucryna [11]. MocebHo je npobiemaTnyHa NpoBepa OCTBAPEHOCTU
OMWTMX MCXOAA YYerba, Kao LWTO Cy KpeaTMBHOCT, OAroBOPHOCT, daeKcnbunHocT

4 OpHoc uamehy mcxoaa yuera U cagpiKaja jecte U3BOp MHOMMX HeZOYMMLA M Hecriopasyma Koju ce ogHoce Ha
peanv3aumjy HOBMX HaCTaBHUX Nporpama. HaxasocT, MHOTo Matbe natbe je nocseheHo HacTaBHUM aKTMBHOCTUMA U
MeTofama ydyerba, Kao M KpUTepujymmMma oOuerMBarba WM CcTpaTerujama nposepaBakba 3Hakba Koju cy Takohe
noapeheHn ncxoamma yyera.
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MULLbEHA, UTA. YONLWTe, WTO NpeLmsHuje oapeammo Ucxos yyera Beha je onacHocT
[a NpoBepa OCTBAPEHOCTM UCXOAa MOCTAHE CyBULLIE MEXaHWNYKA.

Kao jeaHa of HajBaXKHMjUX KapaKTepUCTUKa ucxo0d WUCTUYE ce Mepsrbusocm
(npoBepsmBocT). OBa 0cOBUHA HEMWHOBHO MNOACTUYE ynoTpeby cTaHaapAM30BaHUX
TeCToBa, KOjuU MNOCTajy AOMWMHAHTAH HauMH OLEHMBAHA M BPeAHOBaHA YYEHUYKUX
nocturHyha. Tpeba umaTtn Ha ymy Aa cy CTaHAAPAN30BaHU TECTOBM KOPUCHM CaMo 3a
oapehunBarbe OCHOBHUX CNOCOBHOCTU, a/iv HE U 33 Mepere BMLIMX HMBOA y4erba 3a
Koje je notpebHa nopgpobHuja npoueHa moryhHoctn [7]. CTaHAapAU30BaHUM
TECTOBMMA Ce€ YI/IaBHOM He MOXe MPOLEHUTU AyOUHCKO pasymeBarbe. MCKycaH U
CTPy4YaH HacTaBHUK bosbe he NnpoLeHNTN HanpeaoBakbe yYeHWKa o4 6110 Kor TecTa.

CraB 2. Mep/bMBU UCXOAN MOTY BUTM KOPUCTAH MOKasaTes/b NOCTUrHyha yyeHuKa,
anun He cmejy 6UTU K jeanHun. CTpaTernje U KPUTEPUjymu oLeHuBatba Mmopajy butm
ycarnaweHu ca baymoBom TakcoHOMMjom 06pas3oBHUX LM/beBa [5]. OueruBarbe
He Tpeba camo ga mepu yyere, Beh 1 aa NpomosuLle CUTyPHOCT, GrekcnbunHocT,
KpeaTuBHOCT uTA. Kaga ce npeBuwe CNycTe MHTENIEKTYa/IHW 3aXTEBW, Yy4ere
noyunme ga rybu cmmucao.

MoTnyHM POKYC Ha MCXOoAMMa YEeCcTOo MOKe A3 OMeTa yyerwbe. HapegHu npumep
noKasyje Aa peaykuuja cagprkaja M3a3BaHa jefHUM KOHKPETHMM MCXOAOM, Y3 HU3aK
KpuTepujyma 3a nposepy, 036M/bHO HapyLwaBa OCHOBHe Un/beBe 0bpa3oBatba.

O apummemuyYKoj cpeduHU U medujaHu

OcHOBHe uaeje CTAaTUCTMKE YYEHULM OCHOBHMX LIKOMA YI/IaBHOM YCBajajy Kpos3
yrno3HaBatbe Ca pasHUM rpaduyuKkMm nNpuKasMma MpPUKYN/beHUX Mogataka. Mopepn
nojMa apuTmeTuyKe cpeguHe, y HajHOBMjMM HaCTaBHMM MJIaHOBMMA M NMPOrpammma
npegsuheH je n nojam medujaHe: MepmjaHa je 6poj of Kojer nosnoBMHa nogaTaka
Huje Beha, a apyra nosoBuMHa HWje Maka. MeaujaHa ce WAyCTpyje cacBUM
jeAAHOCTaBHMM Npumepuma U 3agaumma (Cnuka 3).

Tum 1 Tum 2
203 , T 203 —a
197 198 (199) 204 217 199 201 (204) 205 206

Cnuka 3. AKO cy netopuua Kolapkawa smcokn 197 cm, 198 cm, 199 cm, 204 cm, 217 cm,
OHAA je apuTMeTMuyKa cpeamHa 203 cm, a meamjaHa 199 cm. Ako cy pgpyra netopuua
KowapKawa BMcoku 199 cm, 201 cm, 204 cm, 205 cm, 206 cm, OHAA je apMTMETUYKA cpeauHa
203 cm, a meamnjaHa 204 cm.

3agaum HaBefeHor TMMa jacHO NMpPoBepaBajy OCTBAPeHOCT ucxoaa: 1o 3aspwemky
paspeda y4yeHUK je y cmarby 0a 00pedu cpedrby 8pedHOCM U MeOUjaHy 30 HeKU CKyn
nodamaka. Mehytum, obpasa NojmoBa apuUTMETUYKE CpeauvHe U meamjaHe mopa
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61TK 3HAaTHO M3Ha4 HMBOA Koju oapehyje HaBeaeHU ucxoq. He cme 6UTH HegopeyYeHo
3alITO Ce yBoAe OBM MOjMOBU U Yemy CayKe. He cmejy nsoctat 3agaum y Kojuma ce
He TpaXu u3payvyHaBare apUTMETMYKE cpeauHe U MegujaHe, Beh ce ouekyje
n3sohere 3aK/byvyaka KaZa Cy NO3HaTe apuUTMETMYKa cpeauMHa U meamjaHa. Ha
npumep, YMrbeHuua Aa je meaujaHa Tuma 1 (Cnuka 3. neBO) HUMMKA Of, NpocevHe
BPeAHOCTM HaBOAM HaC Ha 3aK/by4aK Aa Yy OBOj METOPLM MMA BULIE ,HUCKMX" Urpaya,
anun ce mehy BUCOKMMA HafasW jefaH Koju je [OCTa BUCOK U ,M3BAa4M npocek”. OBaj
3aK/byYaK WUYCTPYyje 3anpaBo K/byYHM MUCXOZ, YyNO3HABama Nojma meamjaHe. HapeaHu
3a[aTaK MHOTO KBaJINTETHUjE NUCNUTYje pa3yMeBatbe NMOjMOBA apUTMETUYKE cpeanHe
M meamjaHe. Tako3BaHM 33aJalM OTBOPEHOr TUMA, KOjU MOACTUYY Ha AUCKYCU)Y U
M3B/layere Ba*KHWUX MOyKa, Mopajy A06MTM MHOro 3HayajHujy y/ory y HacTasu
maTemaTuKe.

3aaartak. o3HaTo je Aa ce yAnYHM BacKeT urpa ,,Tpu Ha Tpu“. TOKOM jegHe yTakmuLe
33 CBAKOr KollapKalla je 3abenerkeH ykynaH 6poj noeHa Koju je nmocturao. 3a npsu
TMM, NpoceyaH 6poj Kowesa je 8, a megujaHa je 9; 3a ApyrM TUM, npocedyaH 6poj
KolleBa je 8, a MegMjaHa je 6. LLTa 3ak/byuyjew?

Tum 1 Tum 2

{ O O}
T
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o— o—

Urpay 1V|rpaq 3 Wrpay 1I/|rpal4 3

Cnuka 4. Y3 npeTxo4Hu 3agaTak Beoma b6 KOpMCHO BMI0 3axTeBaTW Aa yvyeHMUM rpaduryku
npuKaxky 6ap no jeaHy moryhHoOCT 3a CBaKu TUM.

®OPMA/IHO U HEGOPMATHO; JEAHOCTABHO U HANPEAHO

Kao Bennka maHa TPagMuMOHANHMX WKOJICKMX NPOrpama YecTto ce Nomukbe paHa
dopmanuszaumja cacBMM jeJHOCTAaBHMX KOHUENaTa M nocTynaka.” Mcra omnacHocT
Bpeba M 13 HacTaBe 3aCHOBAHE HA UCXOAMMa, O Yemy je Beh 610 peun y NpeTxogHOM
opesbky. MpeTepaHa yCMepPEHOCT Ha UCXOA4e MOXKe fa AoBefe A0 peayKuuje rpaavsa
W 3aHemapuBarba AYyroTpajHUX npoueca cTeapakba M pasBoja PpyHAAMEHTaNHUX
nojmoBa (Kojuma ce MOKe NPUAPYKUTU MEep/bUB UCXO4, yYerba TeK Y HEKOM 0f
cTapujux paspega).’ ®opmanusaumja oapeheHux nocTynaka M pasBoj MOjeArHUX
BELWTUHA A0 ayTOMaTM3Ma He cMejy BUTM MOTNYHO M30CTaB/bEHW, asn UCK/bYYMBO
WMHCUCTMPAHE Ha FbUMA MOXKE MMATH BeJIMKe LITETHEe nocieaunue.

® Ha npumep, acouMjaTMBHOCT cabuparba y NPBUM FOAMHAMa y4yerba MaTemMaTuKe YecTo npaTe 3afauy Koje
YYEHWLM PYTUHCKM peluaBajy He obpahajyhu nasrby Ha CHary 3aKoHa 34,py)KuBakba.

® Ncxoam BesaHm 3a uzsode ce NojaBsbYjy TeK Ha Kpajy CpearOLIKoAcKor o6pasosarba. Maeja n3soaa ce mMopa
nocTeneHo yBOAWUTU MHOTO paHuje. [JOBO/bHO je NoyeTHe uaeje MMNAULMTHO UCTMLATK Y oaroBapajyhum npumepuma;
HenpupoaHo 61 610 popmMyancaTh HEKaKBE UCXOAE yYetba Y NPBUM paspeArMa Y KojUMa Ce U3BOAM CIOMUHLY.
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Cras 3. LLto paHuje Tpeba 3anoyeTn ynosHaBarbe y4yeHMKa ca GyHAaMEHTaNHUM
3aKOHMMa Npupoae M ApPYLITBAa, HApaBHO Ha NpPUMepPeH HauuH. MNopen cTporor u
dopmanHor yeoherba jegHOCTABHWMX MNOCTyNakKa, HEONXOAHO je HaCTaBHUM
nporpammMma, Ha CBMM HMBOMMA, NPeABUMAETM UHTYMTUBHO W HedopmaaHo
yno3HaBak€e ca HanpeaHMM KOHUenTuma. Y noyeTky, KOHTEKCT Tpeba ga Hanukyje
OKONIHOCTMMaA Koje cy gosene o oTkpuha TMX 3aKOHUTOCTU. Yuere He Tpeba camo
[a NpaTuUTK pa3BUTaK U UAae y Kopak ¢ kbum, Beh 1 aa npeTxoauTn pasBuUTKY M Aa ra
noacrtuye.

HapeaHn npumepu noKasyjy Kako ce Beoma AyboKe M BaxkHe npupoaHe
3aKOHWUTOCTU, MOTY MPUNAroAUTH yYeHULMMma Hajmaaher y3pacra.

O 3aKOHUMa rionyze

Tepasunje n canyHmn ypehaju yobuuajeHa cy cpeactsa 3a MAycTpoBarbe penauuja
,jeaHakoctn”, ,mame”, ,Behe” y npBUMM rogMHama WKON0Baksa.

L>D L=2D
S Ta &

Cnuka 5. Ako L o3Ha4yaBa macy Tera ca niese cTpaHe, a D macy Tera ca gecHe cTpaHe, ga nm cy
OuUMrieHU 3aK/byyluM HaBefeHW WU3HAL Tepasuja? Y LWKOAM cCe YrNaBHOM OYEeKyje BeauKM
cTeneH 3penoctu Aa bu ce n3Benun HaBeAeHM 3aK/by4Lm.

Ocehaj 33 npmMpoaHe 3aKOHUTOCTU je [0BO/baH Aa CE HAa OCHOBY NPETXOAHE CAUKe
youu aa je TepeT ca fieBe cTpaHe Behe mace. MHOro gennkatHuju npobnem je nssectu
3aK/byyak 0 ogHocy (pasmepu) ontepeherba Ha KpajeBMma. HacTaBa (¢u3uke wam
MaTeMATMKe) YecTo He HaBOAM Y4YeHMKA Aa youu Besy uamehy pasmepe maca
pa3smepe pacTojarba TepeTa Of, LleHTpa paBHoTe)ke. Ta Be3a ce Jaje Kao roTosa,
YrNaBHOM Y 3aBPLIHMM paspeaMma OCHOBHE LIKOJE, @ YYEHWUUWU je Mpumerbyjy Y
HEKO/IMKO TUMUYHUX cuTyaunja. CacBMM jegHOCTaBHa ,Mrpavka” moxKe NoCaAyKUTK A3
Ce 0Be 3aKOHWUTOCTM CMYCTE Yy HUMXKE pa3pee OCHOBHE LLKOAe.

i
‘o
o
§-
e
Lo
e

; | i) " 32 PupTa e 58 89w
axw‘-‘f“—‘f i F
P 4

Cnmka 6. [leua, Yak NpeaLWKoICKOr y3pacTa, Beoma 6p30 oTKpujy rae Tpeba noctasutn Tpehy
NA0OYULLY TaKo Aa nonyra byae y paBHOTEXM.

MpurKasaHa urpayka, no3HatTa Kao Mamemamuy4ka pasHomexca, noceayje BeINKU
06pa3oBHM NoTeHuMjan. Ynotpeba oBe Urpayke y novyeTHUM ¢pasama yyerba NoTnyHo
je onpaBAaHa YMHEHULOM Aa je AeTe CnocobHO Aa KOPUCTM MOjMOBE U NpUMEtbYje
3aKOHWTOCTU Y MPaKCK, 3HAaTHO Mpe Hero WTOo MX NOCTaHe CBECHO WM LWITO MX MOTNYHO
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pasyme [12].” Kpos pasHoBpcHe 3ajaTke, npunaroheHe yyeHWUUMMa Hajmnaher
y3pacTta, mory ce uctahu seoma BaxkHe noyke. Ha npumep, nogmsare aytomobuna
BEOMa je nonynapHa 3abaBa y napKoBMma HayKe wmnpom cseTa. Kako je moryhe ga
aete nogurHe aytomobun? [lobap oarosop Ha nuTake

— OTKy4a A,0/1a3M TO/IMKA CHara’?
morao 6u 6utu

— [Jona3n n3 cHare pasmui/bama.

Cnuka 7. ApxumenoBa KiauKanuua je Beoma nonysiapHa y napkoBuma Hayke (potorpadumja
neso). Kpos ,urpy” ce jegHoCTaBHO MoKe 06jacHMTM 3alITO AeTe MOXKe [a NoAWrHe ayTo —
jeAiHa nnounua Ha 6pojy 10 y paBHOTexM je ca 10 naounua Ha 6pojy 1.

3aKOHWUTOCTH, Koje geTe youun urpajyhm ce, fasbe ce mMory pasBujaTv y pPasHUM
036W/bHMM NpaBLMMa.

Cnuka 8. [lonynapHe 3aroHeTKe MWHCNMPUCAHE MNPUKA3aHMM 33aKOHMMA paBHOTEXe
npeacTaB/bajy o4/ MYHY WMAYCTpaumjy anrebapCKMx 3aKOHUTOCTM W MpaBuAa 3a pellaBarbe
jegHaumHa.

BenuvKa je rpewwka cmaTpaTt 4a CTapujuM y4eHUUMMA, KOjU Cy AOCTUIIM HUBO GOpPManHMX
onepauuja, HUCY NOTPEBHU KOHKPETHWU M peanucTudHu npumepu [12]. [ete Kaga osnaga
cnocobHowhy Aa AOCTUTHE BULIE HUBOE MULL/bEHA, HUKAKO Ce He pacTaje 04, efleMeHTapHUX
BMAoBa. LLTaBuILE, y CBAaKOj HOBOj CUTyaLMju NoONasu ce o4 eleMeHTapHUX BUA0BaA.

TEOPUJA U NPAKCA; MULLIJBEE U AENAHE

M3onosaHocT mehy nojegMHum npeameTvma (4ak mehy auvcumnavHama ucrtor
npeameta) ctapu je npobnem HacTase.

CraB 4. MehynpeameTHe KOMMeETEHUMje Ce MOpPAjy CUCTEMATCKM W MIAHCKK
pa3BujaTn. Bese mehy obnactMma Koje ce ycrnocTaBsbajy Yy OKBUPY MojeguHavyHmX

! Ynotpeba Hekor npasuia npe pasymesarba MPUPOAHA je MojaBa M y Pas3Bojy rOBOPHOr je3nKa: rpamaThyka
npasunaa BEOMa YCMELWHO NpUMerbYjemMo Mpe Hero LWTO MX MOCTaHeMO CBecHU. Ypehaje KoOpUCTUMO MaKo He 3Hamo
Kako OHM OyHKUMOHMWY. CodTBepcKe anauvKauuje KOPUCTUMO Mako He BUCMO MOrIM A3 UX Camu Hamuwemo.
MpwuTucak Aa ce ogmax pasyme HOBO rpaZiMBo NOTMNYHO je HenoTpebaH U HEOCHOBAH.
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npeameTa HUCY AOBO/bHE. HEONXOAHO je U eKCNANUMTHO NpeaBUAETM aKTUBHOCTMU
3a pa3Boj OBUX KomneTeHuwuja. [pojeKTHMM 3agaumma uujom OM KM3pagom
PYKOBOAMO TMM HaCTaBHMKA 3HA4YajHO ce MOry JAa MpPUOAMMKUTA HaCTaBHU
npeameTn u nojegmHe obaactu carnegaT U3 pasiMuUTUX YII0Ba.

MNopen NpojeKTHUX 3a4aTaka BEOMA je KOPUCHO OPraHU30BaTM TeMaTCKe Heaesbe
TOKOM KOjMX CBM HAacTaBHU npegmeTtn obpahyjy jeaHy ucry Temy.8 OBakBe aKTUBHOCTHU
Cy Y noTnyHoMm cnagy ca cnegehom o6pa3oBHOM Napagurmom: pasymesarbe OnLuTmUx
naeja n carnegasarbe UENMHE, a He npeTepaHo MHCUCTUParbe Ha AeTa/bMma U
3a4prKaBakbe Ha NojeAMHAYHOM.

O mexcuwmy mpoyana

Teopema O TEXKMLUTY TPOYr/ia YrNaBHOM Ce Y OCHOBHO]j LIKO/IM HaBoau 6e3 MKaKsor
nocebHor obpasnoxerba. FTEOMETPUJCKM AOKa3 NOMEHYTE TeopeMe 3auCTa je CNOXKEH
3a yuyeHuKe OCHOBHE LWKoe.

A * B
Cnuka 9. Teopema 0 TEXMWTY TPoyrna TBPAM Aa Ce CBE TPU TEXKMULILIHE OYXKWU CeKy Y jeaHoj
TAQYKM M Aa Ta TayKa [enn CBaKy TeXUIHY AyX y pasmepu 2 : 1. Popmynaumjy Teopeme
Hajuewhe NpaTM KOMEHTap Aa je TeXMLTEe TPOyraoHe MnJ/o4Ye 3anpaBo HEeH LieHTap paBHOTEXeE.

Mpuya O TEXWUWTY TPOyr/ia je OA4/IMYHA MPUMKA Ja Ce MOBEeXy MaTeMaTuKa M
dM3nKa, U Oa ce UCTakHy Beoma ayboke Bese mehy wuMa. buno 6u BuwecTpyko
KOPUCHO Hajnpe opraHM3oBaTM 4ac npobnemcke HacTaBe ca 3agaTkom: ,Oapeaum
LeHTap paBHOTEXKEe TPOYraoHOr KapToHa“, a HaKOH Tora carnegaTty oeaj Nnpobnaem U ca
MaTeMaTUUKOT (reOMETPUjCKOT) acneKTa.

JegHa MoryhHoOCT je pa ce Tparakbe 3a TeXMLWTEM 3ano4yHe jeAHOCTaBHUM
eKCnepuMeHTOM. 3a eKcnepumeHT cy notpebHu: Tabna oa nayte ca YMofama, KaHan
Ca TEerom Ha jeJHOM Kpajy, KapTOH, MaKa3e, 0/10BKa.

Cnuka 10. MpuarMKom eKcnepumeHTanHor oapehuBarba TeXMWTa TPOYyrna, NPUpPoOSHO ce
Hamehe nojam TeXMWHe NMHKUje (Koje ce Ha3uBajy U meamjaHe). HemocpegHo ce youaBsa
TEXMULUTE TPOYrNa.

8
Ha npumep, o PasHomexcu MHOTO Tora ce moxe pehu y CBaKOM 0Of, WKOICKMX NpeameTa: MOXKe Ce AUCKYTOBaTH
0 PaBHOTEXM Y UCXPaHU, CNOPTY, GU3ULM, MaTEMATULIM, YMETHOCTH, ...
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TeXKuLiTe TPOYraoHOr KapTOHA MOMKe Ce eKCMepMMEHTA/IHO oApeanTM Kao LWTo je
NPUKa3aHO Ha NPETXOAHUM CAMKama: Tpoyrao Tpeba yuBpcTUTM 3a Tabay og nayte y
jeaHoj HEeroBoj TauykM M KpO3 Ty TauyKy HaupTaTM npaBsal, cuie Texe Koju ogpehyje
KaHamn ca Terom, a 3aTMm NOHOBUTM UCTM NOCTYNaK 3a H6ap jow jeAHyY TauKy.

Opyra moryhHocT je opgrosapajyhum nutarkbma BOAUTM jedaH ,MUCAOHM
ekcnepumeHT” [2]. 3apaTaK je OTKPUTM LeHTap paBHOTE)Ke TpoyraoHe naove (4njy
Macy 3aHemapyjemo) y Ynjum TemeHuMa ce Hanase kyrae og no 1 kg.

(2
“ol\\l
N

Cnuka 11. 3ammncIMMO WKMKY Ha 4YMjem je jeaHom Kpajy npuuspwheHa Kyrna og 1 kg, a Ha
APYrom Kpajy je NocTaB/beHO CpeauLlTe Apyre WUMKE Ha YMjUM Ce KpajeBMMa Hanase Kyrne og,
no 1 kg. OBaj apyru Kpaj ontepeheH macom og, 2 kg, na Apyry WKWNKY MOXKeMo TPeTUpaTu Kao
Kyrny oz 2kg. [lakne, ueHTap paBHoTexe 6uhe Tauka NpBe WUNKe Koja je ABa NyTa yAa/beHuja
O/, Kpaja ontepeheHor jegHUM KMOrpaMom, Hero o, Kpaja ontepeheHor ca 2 kg.

JegHOCTaBHO ce youyaBa fa Ce LieHTap pPaBHOTE)KE Hafasu Ha JIMHWM Koja chaja
jeiHO TeMe ca cpeamLITeM HacnpamHe CTPaHULE, U NPU TOME je LeHTap paBHOTeXe
OBa NyTa yAa/beHUjU Of, TEMEHA Hero of cpeauwTa cTpaHuue. Mehytum, Teme wm
HacnpamHy CTpPaHULY MOXKeMo M3abpaTu Ha TPU HauMHa, Na OCTaje HeJopeyeHo Aa
N1 je cBejegHO Koju u3bop Hanpasumo. lMNocneare nuTarbe npeactaB/ba NpUpoaaH
YyBOZ, Y CBET MaTEMATUYKUX Naeja N KoHLenaTa.

MN3noxeHa fABa eKcnepMmeHTa ynoTrnyHeHa reoMeTpujCKUM [l0Ka3omM Teopeme O
TEXULWTY TPOYria MNpy}Kajy jefHYy 3aOKpy)KeHy TeMaTCKy LUeauHy Koja nosesyje
HEKOJ/IMKO acnekaTta. Ba)KHe 3aKOHMUTOCTM NoBe3aHe y OKBUPY OBE LLe/IMHE MHOTO Cy
jaCHMje Hero Kafa ce CBaKa Of tbMX MOjeANHAYHO u3naxke. Yutas npumep ce moxe
carnegaTv M Kao jeJaH NpuWaor Tesu Aa yyere mMatemaTtuke y WwTo sehoj mepu mopa
[a NpaTv NpupoaHe npoLiece cnosHaje.

C

By Ay

A B

Cnuka 12. MpuKasaHM [O0Ka3 Teopeme O TEXMWTY TPOYr/ia 3acHOBAH je Ha OCHOBHMM
ocobvHama cpefrbe JMHUje Tpoyrna 1 napanenorpama. Heka je T npeceKk TEXUWHUX OyXu
ty = AA; v t, = BB, tpoyrna ABC. fyx AB, je cpeawa nuuunja AABC, na je A;B; | AB n
A{B; = AB/2. Heka cy A, v B, pegom cpeanwTta ayxu AT v BT. Oyx je A,B, je cpegma
nmnuja AABT na je A,B, | AB vt A,B, = AB/2. Oakne, pyxu A;B; v A,B, cy jeaHake u
napanesHe wTo 3Hauu ga je A,B,A;B; napanenorpam. [ujaroHane napanesorpama ce
nonose, na je A;T = A,T v B;T = B,T. fakne, AT : TA; =BT :TB; =2:1. Ako je T'
npecek TexuwHux ayskm AA; n CC;, aHanorHo ce gokasyje ga je AT' : T'A, =CT' : T'C, =
2:1.byayhm gacy T u T' Tauke pyxu AA;, v3 jegHakoctn AT : TA, = AT' : T'A,, cnegn pa
T v T' 3anpaBo 03Ha4aBajy UCTY TauKy.
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MAOEJA U PYTUHA

MHOro je OHMX KOju ONTYXKYjy LUKOACTBO Aa@ MHCUCTMPA HA yderby HanameT, Aa
NUCTUYE CaMO PYTUHCKE MOCTyNKe U cn. TakBe npumende cy BEOMa NOBPLUHE U YeCTo
HeocHoBaHe. He cme ce MCNYCTUTM U3 BUOAQ UMHbeHULA Aa J/bygMma, No Npupoawn,
BMILE oAroBapa rotoBo objalrberse (Y4ak U cnabo MOTKPEn/beHO AO0Ka3nma), Hero
XMMoTe3a Koja M3MCKyje AeTa/bHO UCTpaxkuBarbe M aHanuzy. CxofHe Tome, yyerbe
HanameT y ogpeheHoj mepn Hamehy camu y4eHULM: MHOTO je NaKLle HEWTO HayunTm
HaMmameT Hero TO WCMPUYATU COMNCTBEHMM peunma ca pasymesarbem.’ 3a onucusare
CBOjUM peyMma HeOMnxOoAHO je LWMpe 3Hakbe Of, OHOra LWTO XKEe/MMO [a KaxKemo,
dbaMnnjapHOCT ca TEPMMHOMOTMjOM WM BELITMHA roOBOpa pasBujeHa o oppeheHor
cteneHa. Mpobnemn oBe BPCTE Ce Yy HACTaBM MaTemMaTuMKe OAC/MKABajy Kpo3
pelwaBake 3afaTaka. HapaBHO, Heynopeauso je nakwe HasexbaTu pPyTUHCKe
3a/laTKe, HEro peLlaBaTh 3a4aTKe Y KOjuMa ce 3aXTeBa AOMMULL/bATOCT U KpeaTUBHOCT.

CraB 5. Ha penpoayKkumjy ce HagoBesyjy HapegHe HanpeaHe dase ydyera, na je
0Baj BMJA, y4yerba BeoMa 3HayajaH y noyeTHMm ¢dasama ynosHaBarba Ca HEKUM
cagpxkajem. PenpoayKunja HaydeHoOr Nomarke Aa ce 3Hakbe yCBOjU M NocCTaHe Aeo
MWCAOHOr Mpoueca yvyeHuKa. HapaBHO, yyere ce He CMe 3ayCTaBUTU Ha HUBOY
penpoayKkumje. Kaga ce cakynu fOBO/BHO maTtepujana ga ce popmupa uesmHa u
aHanusnpajy mehycobHe Bese Mmehy JenoBuma, [A0/1asW A0 pasymeBarba U
byHKUMOHaNHe ynoTpebe 3Hatba M MOXKE Ce OYEKMBATM Of, YYEHMKa A3 3Hatbe
TpaHchopMULLE U NPUNArOAM PA3IMYUTUM KOHTEKCTMMA. He mMoKe cBe BUTKM jacHO
Ha NOYeTKy; pasymeBare 40/1a3n BPEMEHOM.

Pa3zH(ospcH)u 3ad0ayu

PyTMHa 3HayajHO [OMPUHOCK KBAa/NUTETHOM pasymeBakby HEKOr caapikaja.
PasHoBpcHe dopmynaumje pyTUHCKMX 3adaTaka MOTy Aa OTKJOHE MHOre HeraTueHe
acnekTe CTuLakba PyTUHE U AONPUHECY KBaUTETHOM yuersy [1, 3].

€2 GeoGebra Classic €7 GeoGebra Classic
S E:" ® @ z‘- \-\' ABC 27 4D P o E“‘ ‘E’ @ Z‘_ \.\'\ ABC 32
D=164 D=1368
d .
om, =12
4 emn, =7

6.56 984 8.36 532
]

Cnuka 13. leolebpa npuao3n npykajy moryhHOCT KpeaTMBHOI OCBEMKEHa YacoBa Berkbama
PYTUHCKMX 3ajaTaka, ebeKTHOr nose3uBarba rpagmsa, bp3e npoBepe pellera U KOPUCHUX
ANCKycuja. Hnp. ropwy npunosm 61 morim oaroBapatv TUMMYHMM LUKOJCKMM 3agaumma: 1)
Oyx oa 16.4 cm noaenu y pasmepm 12 : 8. 2) Cymy oA 13.68 eBpa noaenu y pasmepm 7 : 11.

9 o . .
Ha npvmep, y npBMm pasama ynosHaBarba Ca MarHeTM3MOM, HajjeAHOCTaBHUjM (M BEPOBATHO jeAMHMN) HauuH Aa
HeLTO Karke 0 0BOj NojaBu jecTe Aa (Makbe-BuLe [0C0BHO) PENPOAYKYje OHO LITO CMO PaHuje Yyau UAn NPoYUTaNu.
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Ha npeTtxoaHO] cAnuM WMAYCTPOBAHO je KaKo CaBpeMeHe TexHoJsoruje mory
OCBEXWUTW YacoBe BeXkbarba PYTUHCKUX 3aaTaKa.

Mpenas ca pyTUHCKUX Ha KpeaTUBHe 3a4aTke He cme BUTK Harau. HMBo 3axTeBa ce
mopa nocteneHo nosehasatu. MNpupogaH npenas ce moxke noctuhu npunarohasarbem
TPaAMUMOHANHO TELWWKMX 3a4aTaka Behem 6pojy yueHuMKa. Kaaa je yueHMumma 3agaTtak
npeBuLLIe TeXak, NoXKe/bHO je NoAENNTU ra Ha BULle jeAHOCTaBHUjUX 3axTeBa Koju he
YYeHMKe NOCTYNHO BOAUTMU Ka peLuemy [3, 6, 9].

TABE/A 2. Kaga je npobnem npetekak 3a y4eHWKa, NnpunaroguTe ra kerosum moryhHoctuma.

TunuyHa nocTaBKa BapwujaHTa ca ynytcTtBMma
M3 TemeHa A napanenorpama 1) Hauptaj napanenorpam ABCD w npecek
ABCD KOHCTpyMCaHe cy AyXKu AujaroHana o3Haum ciosom O.

ABy v AD4, rpe cy B; v D{ pegom 2) Oapeawn cpegnwTta By 1 D; pefom cTpaHuua
cpeanwTa crtpaHnuya CB w CD. CBn(CD.

[oKaxKM pa Tauke npeceka ose 3) Oppepn Texkmwta Ty u T, peaom Tpoyriosa
ABe AyXu ca pgujaroHanom BD ABC n ACD.

aene Ty AWjaroHany Ha Tpu 4) Ynopeawn ayxu BTy, T;T, n T, D.

jeoHaka gena.
D Dy cC D Dy g
0]
B4 B
(5
A B A B

Cnuka 14. Hekaga je K/by4HM KOpaK yK/byumBakbe CKPUBEHUX AeTasba.

TABELA 3. Kaga je npobnem cyBuLle jeAHOCTaBaH 3a YYeHUKe, NOAUTHUTE HUBO 3axTeBa.
TunuyHa nocTaBka McTpakmMBayKa BapujaHTa 3a4aTka

AKo je G TexuwTte Tpoyrna ABC, Ako je G Texwuwte Tpoyrna ABC,
OOKaXKM [a Cy MoBpLIMHE TPOyrn1oBa ynopeau nospluHe Tpoyrnosa ABG,
ABG, BCG, CAG mehycobHo jegHake. BCG, CAG.

Areaof ABG=3016

Cnuka 15. l'eolebpa 3HaYajHO MOXKe 4a MOMOTHE Aa Ce UCTPaXKMBatbe YCMEPU Y MPaBOM CMepy.
Pewerbe nocnearer 3aAatka CyWITMHCKM Ce OCNartba Ha BeOMa jeAHOCTaBHO FeOMETPUjCKO
TBpherbe naycTpoBaHo ca AecHe cTpaHe. Hekada je K/bydyHM Kopak npu pewasarby npobnema
3aHeMapuBarbe HEBAXKHUX AeTasba.
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OA 3AK/bYYUMO: UCTUHA JE HETAE HA CPEANHU

Y UnaHKy cy u34BOjeHM HEKU o, HajBa*KHUjUX nNpobnema Hactase. CBaKM of, TUX

npobaema 3acayKyje nocebHy naxkby M 0TBapa MHOre Teme 3a Aasba UCTPaXKMBaHba.
CmaTpasim CMO Aa je KOPUCHO Aa MX CBE OKYNMMMO Ha jeAHOM MEeCTy, jep Ham 4ecTo
b6aB/berbeM MojeAMHaAYHUM acnekTMma HacTaBe M3muye M3 BMAa uenvHa. Ha wra
Tpeba 06paaAnTM BULLE NaXKHe: Ha BEJINKY C/IMKY UM HA CUTHe aeTasbe?
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