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NMPUAOHEC BO UBPABOTKATA HA NMPUPAYHUKOT

Mpupa4yHUKOT € npou3BoA Ha 3aedHu4Yka paboTa Ha cuTe napTHepu 3a

nMnremMeHTupakwe Ha Epasmyc + npoektoT — MaTemaTnykm nNnaBuMpuHT, a Toa ce:
KoopauHatop opraHusaumja:

1. COY ,['vmHasnja Koyo PaumH® — Benec, MakepoHuja (Mapwude Jlazaposcka,

XpuctuHa JleoBa, 3opaH TpudyHOB);
[MapTHep opraHmnsaumn:

2. CpegHo TexHmyko yumnuwTte ,Opecte [en [lNpete” — Casa, Utanuja (bepHa
Mycapgo, Mapuena I’ Aaamo, AHa Mapua Mene, Tomaco ®ama, Kapno Kano);

3. CpegHo yunnuuwTe 3a onwTectBeHn Hayku ,CB.Kupun n Metoanj“ — Nobpwuu,
byrapuja (MaBneta XerpackoBa, Henu [eoprneBa, Teogopa CraBpeBa,
LiBeTnHka OpewapoBa, annHa XpucaHgosa);

4. Kunapcko matemaTtuyko apywteo Hukosuja — Kunap (peropy Makpuaec,
Angpeac CKOTUHOC);

5. Acouvjaumja Ha maTemaTudkM 3gpyxeHuja Ha JyxHa n JyrouctoyHa EBpona
MASSEE — AtuHa, N'pumja (AHaprupoc denypuc);

6. [pxxaBeH yHmBepauTeT [oue [enyes” — LUtnn, MakegoHwnja (TaTjaHa ATaHacoBa-

Mayemcka, Mapuja MuteBa, JlnmoHka Jlazaposa).

©2017 MpoeKT - MaTemaTUYKN N1aBUPUHT

Jemanm: ,,Bo noddpwkama Ha osaa nybauxkauyuja, Esporickama Komucuja He 2u Mpomosupa
COOpHCUHUME Kou 2u pechsiekmupaam cmasosume camo Ha asmopume u Komucujama He e
002080pHA 30 KAKBA 6Us0 NpuUMeHa Ha UHHOPMAYUU KOou ce COOpHAHU 80 Hea.”

LLlenoKynHMOT Npon3BOL Ha NPOEKTOT MaTeMaTUYKKN TaBUPUHT ce COCToM of MIHTepaKTUBHa KHUra
MaTtemaTuyKu NaBUpPUHT 1 MpupadHmk, 36upKa Ha 2o6pK NpakTUKKM, Kypc 3a 06yKa Ha HAaCTaBHULM U
EBanyaumckm wusBewTaj. HMB MoXKe da M npesemeTe of cnegHasa Beb cTpaHa: www.math-
labyrinth.eu
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BOBE[ BO NPOEKTOT MATEMATUYKU NABUPUHT

Bo cornacHocT co npuoputeTtute noctaseHu og EBponckaTta komucuja, a BO
Bpcka co noTtpebarta Ha HaCTaBHUUWUTE 3a HOBWU MNPUCTaAnNM BO M3Y4yBaweTO Ha
mMatemaTukaTa, Bo 2015 rognHa 6elle nogHeceHa annukaunja 3a uHaHCMpare Ha
npoektoT MaTtemaTunykm naBuUpPUHT oL CTpaHa Ha nporpamarta Epasmyc+ Bo Kny4yHa

akumja 2 — CTpaTeLlKko NapTHEPCTBO 3a MHOBaLMM U pa3MeHa Ha 4o6pu NpaKTUKK.

YueHuuuTe ja cmeTaaT matematukaTa 3a Tellka OWCUMNIIMHA, na Hemaat
[AOBOSIHO MOTUBaUMja N UHTEPEC 3a CTeKHyBare BELUTUHW U KOMMNETEHLUUM MO OBOj
npeameT. BpojoT Ha y4eHMUM CO HUCKM MOCTUrHYBaka No MaTemMaTuka BO CpeaHuTe
yumnuwTa Hu3 EBpona e npunuyHo ronem. Op gpyra cTpaHa, notpebeH um e
odpeneH KBaHTYM 3Haewe 3a [a M MoroXkaT WCMUTUTE Ha KpajoT Ha HUBHOTO
obpasoBaHue. LllecT oparaHusauum Bo oBa MapTHEPCTBO ce (poKycupaHu Oa v
MOTMBMpaaT TOKMY OBME Y4YeHUUM Mpu u3ydyBaweTo MaTemaTuka. EgeH of
npuctanuTe Kou rm cyrepupame e rnoBp3yBake Ha MaTeMaTukata co npoGnemu co

KOW y4YeHUUMTE ce CooYyBaaT CEeKOjaHEBHO.

MaTemaTukaTa e HeonxoA4Ha 3a pellaBate Ha MHOTY CEKOjAHEBHU CUTyauum
“ npobnemu, na 3atoa LenTa Ha NpoekToT MaTeMaTU4YKkM NaBUPUHT € Aa ro 3rofnemMu
HMBOTO Ha 3Haewe Mo MaTemaTuKa Kaj YYEHULUTE CO HWUCKM MOCTUrHyBaha NpPeky

pellaBare Ha MaTeMaTU4ky Npobnemu.

EoHa oa maBHUTE uUenn Ha npoekToT MaTtemaTuykm naBupuHT  e:
MHTepakTMBHa KHMra co MaTteMaTU4dKu npobremu on CeKOjAHeBHUOT XMUBOT.
MpoekToT MaTtemaTuUykn NaBUPUHT MMa 3a Len a pasBue HoBa MeToaosiornja Bo
y4yeHEeTO 1 Noay4YyBakeTo MaTtemMaTuka 3a y4eHuum Ha Bo3pacT of 14 oo 18 roauHn,

a Koja Ke Moxe [la ce KOpUCTU BO CEeKoja yYunuvLlHa cpeamHa.

LlenTa Ha O0BOj MpoekT e pasBMBawe Ha MeTodonornja 3a ydvyewe u
nogyyvyyBawe MaTemMaTuka Mpeky Kpeupawe Ha VIHTepakTMBHa KHUra koja ke ja
KopucTat U yyeHuuuTe M HacTaBHuumte. OBaa KHUra ke rm CTaBu yYeHuuuTe BO
LEeHTapoT Ha BHUMAHMETO 1 Ke ' Npeau3BMKa Aa nodHaT ga pewasaaT npobnemu m
Aa nu3Haoraar pelueHuja 3a HMB. [peky noMarawe Ha CeKoj YeKop, KHUrata uma 3a

uen ga ja sronemm MoTuBauuMjaTa Kaj ydeHnuuTe 3a pasbupare Ha Npobrnemor.
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Ha pasnuyHu HMBoa yYyeHUUMUTEe MoXaT Aa gobujaTt pasnnyHn BUOOBM NMOMOLL
NMPeKy CrvKW, Npe3eHTauun, Buaea 1 cri. Ko ke UM oBO3MOXaT Aa HanpedysaaT BO

,JJaBUPUHTOT" N Oa n3nesaT o4 HEro co peLleH npobnem.

OBOj npousBog e rnpuMmep 3a HacTaBeH MaTepujan u mMmeTtogosnorvja 3a
nogyyyeawe Yy4veHuuu Ha Bo3pacTt Mery 14 un 18 roguHun no maremaruvka.
WHTepakTnBHaTa KHuUra ce coctou o MaTteMaTuyky npobnemm co pasnuyeH cteneH
Ha cnoxeHocT. MaTemMaTuyknTe nogpadja WTO M NoKpMBaaT COOPXUHUTE Ha OBaa
KHUra coodBeTCTByBaaT Ha CEKOjAHEBHUM CUTyauum U Cce BO COrMacHOCT CO
HacTaBHUTe nporpamu. Llenta e ga ce NOTTUKHE CMOCOBGHOCTA Ha MO30KOT Aa

BU3yenuaunpa v aa ro ynotpebu aHaeweTo 3a peluaBarke peanHu npobnemu.

Ce ouekyBa o[ HacTaBHMUMTE Oa OuaaT MEHTOpM Ha KpeaTUBHOCT Ha
HUBHUTE y4YeHuun. Tue ke UM nomorHaT Bo M30OPOT Ha MaTeMaTuyku npobnemu og
CEeKOjOHEBHMOT XUBOT, a UcTUTe Tpeba aa buaat pelaBaHn o HUBHUTE COYYEHULIN.
OBOj npucTan Ha Yyyewe - BPCHMK CO BPCHUK, Brinjae Bp3 pas3BMBaHETO Ha
MUCNEHETO, PE30HUPaHETO U pas3bupaweTo Ha npobnemntTe of CcTpaHa Ha
yYeHUUMTEe, a BO UCTO BPEME M YYM YYEHULUTE CO HUCKM MOCTUrHyBaHa Kako Aa rv

pa3bepat OponkuTe, reOMETPUCKUTE CIIOXKYBarku 1 NpobrnemMmn UTH.

MmeTo ,J1aBUpunHT® ce ogHecyBa Ha KOMMSIEKCHOCTA BO W3HAOfAH-ETO Ha
peweHnja. Co uen ga ce pewn efeH BakoB NpobrieM HeONXo4HW Ce HEKOSKY
onepauunm n yydyeHuMuuTe Mopa Ada ce npuceTaT Ha COAPXWHW N 3HaeHa KOU U

CTeKHaslne BO HUBHOTO AOTOraluHoO o6pasoBaH|/|e.

LlenTa Ha oBaa kHWra He e Aa UM Jaje AVPEKTHW OAroBOPWU Ha yvyeHuuuTe,
TYKy Aa r'v NOTTUKHE da Mucnat v ga y4at Bo Ucto Bpeme. CyluTuHaTa e yvyere Ha
HajuyecTUTe MaTemMaTU4ku onepaumu U BPCKU, U HUBHA NMPUMEHa BO CEKOjOHEBHMOT
XMBOT. HacTaBHMUMTE OaBaaT HacoOKM M NOMOLWI 33 BPEME Ha pellaBaHeTo Ha
AafeHnTe npobnemMm M Yekop MO Yekop MpucTan BO pellaBakeTo CO LWITO O
npuBriekyBaaT BHMMaAHMETO Ha Yy4YeHUUMTEe W M NOTTUKHyBaaT Oa ja 3acakaar

mMaTemMaTukaTa.
MpoekToT MaTtemaTuyku NaBUPUHT M OBO3MOXKYBa CrieHMBE NpUaoOMBKU:

e VHOBATMBEH MpUCTan BO YY4EeHETO MaTemMaTuKa U MHTErpupaHa mertogonoruvja
Ha 0o6pwu NpakTuKu;
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e HamalneHun pasfinkm BO I'IpVI)J,O6VIBKVITe o[ y4eHEeTO KOU ce ogHecyBaaT Ha cuTte
ydyeHunuu, 0cobeHo Tue WTOo NOCTUrHyBaat nocnabwu pe3ynTtaty;

e /KT-6a3npaHa meTogoniornja 3a yvyewe MartemaTvka M OBO3MOXYBah-e Ha
noaTpakTMBHa efykauuja n obyka;

e Kpeupatrbe Ha e-nnaTdopma 3a noayyyBare 1 ydere matemaTka;

e Noaob6peHO oUeHyBake Ha KIyYHUTE KOMMeTeHUun (MaTtemaTtmka u QurntanHm
BELUTUHN);

e MpUMEHaA Ha WHOBAaTMBHM MpPaKTUKM BO OOpPa3oBaHWETO M KOPUCTEHE Ha
OTBOPEHU eyKaTUBHU Pecypcy;

® MNOTTUKHYBaw€ Ha I'IpO(beCMOHa.I'IHI/IOT pa3Boj Ha HacCTaBHUUUTE KON Ce
MHBOJ1BUPAHN BO €4YKaTUBHUOT NPOLEC;

® BKITY4E€HOCT Ha yYeHunuuTe BO npouecoT Ha y4eHe.

CTPYKTYPA HA EBPOINCKUOT EPA3MYC+ NMPOEKT
MATEMATUYKN NABUPUHT

lNpupayHuK 3a

36upka Ha M%Temamqkm METoaoT
[06pY NPaKTHKM MHTZBgﬁr:;Ha MaTemaTtunuku
e-nnatdopma P JlaBMpWHT
KHura
*[1pupadvHuk 3a
= YYEHMLM U
* Kypcesu *OHnajH HACTABHULM KOU Ke
+ Be6-nnaTdopmm nnaTcgopma co ro NnpUMeHyBaat
* HaTnpeBapwu npoGnemu ox METOAOT Kako
. KHUAM 1 pearnHuoT XUBOT anatka 3a ydere
nyBRnKkaLmm noperneHa Ha 14 BO CekojaHeBHaTa
KaTeropum pabota BO 1
* NPOEKTHN HagBop of
ydunHudaTta

MaTtemaTunykm JNTaBUPUHT

CprKTprpaH KypC

EBanyauuckn nsseLuTaj

* Kpeupatbe Ha 4-aHeBHa TPEeHUHT

* U3BELUTAj 32 NPOEKTOT, 0ByKa 3a CUTE 3aMHTEpECHpaH
paboTaTa, akTUBHOCTUTE P T
metoa. MNpen Aa 3aepLum
BO KamnosuTe, MPOeKTOoT, oBa [apTHEPCTBO ke
cocTaHouuTte n ; o6jaBu CTpyKTypupaHa obyka 3a
LenokynHarta esanyaumja HaCTaBHULIM BO Epasmyc Kny4Ha

akuuja 1 3a MobunHocT Ha
HacTaBeH kagap
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1. 36upkaTta Ha [o0OpM nNpakKTUKM BO M Hagsop on EBpona npetcraBysa
enekTpoHcka 6asa Ha nogatouun. OBaa 36upka Ha JOOpPM MpPaKTMKM Ce COCTOU of
MaTepujanu 3a yderwe u NoayvyBawe MaTemMaTuka KoM ce peneBaHTHU 3a Bo3pacTa
N WHTEPECOT Ha YYeHUuuTe U UCTUTE ce npukadeHn Ha Beb-nnatgopmarta 3a
Kopuctewe u pabota BO uAHWHA. 30upkata cogpxu Beb-nnaTtopMn, Kypcesw,
HaTnpeBapw, KHUrKM, nyonukaumm n NPoOeKTU KoM ce cMeTaaT 3a Aobpu NpakTUKM BO

n HageBop on EBpona n pgoctanHa e Ha cnegHnoB nuHK:  http://www.math-

labyrinth.eu/ol1/collection/

2. Knurata MatemMaTtuykm naBUpUHT € OHMNajH nNnatdopma Kage HacTaBHUUUTE U
yyeHnumnTe MoXaT ga yvaT M 3aedHO [da KpeupaaT COAPXUHM 3a yyewe U
nogyyyBamwe. Matematnykmute 06nactn Kom ce COaPXMHCKN NOKPUEHN BO OBaa KHUra
Ce BO COIMacHOCT CO HacTaBHUTE NMaHOBU M nporpamMu. HTepakTuBHaTa KHMUra uma
3a uen ga ja NnoTTMKHe crnocobHocTa Ha MO30KOT Aa ro Busyenuampa npobnemor u
Aa ro NpUMEHN NPEeTXOOHOTO 3Haewe 3a pellaBawe Ha Npobremum oa peanHuoT
*unBoT. Co kopucterwe Ha MHTepakTMBHaATa KHWra, Ha ydeHuuute Ke uMm ce page
MOXHOCT Ja MoYyBCTBYyBaaT nororiema camogoBepba 3a ga nodHat ga rm pabortat
3ajaunte M gda rM pewasaaT npobnemute, buaejkn WMHTepakTMBHaTa KHUra um
O0BO3MOXYyBa paboTta yekop no yekop. Metogor MaTemaTnyku NaBMPUHT UM OdaBa
NMOMOLL M HACOKU Ha yyeHuumTte. VIHTepakTMBHATa KHWra € gocranHa Ha cnegHvMoB

nuHk:  http://www.math-labyrinth.eu/math-labyrinth-interactive-book/

3. MNpupayHukoT 3a mMetogoT MaTemMaTM4KM nNaBUPUHT € HaMeHeT 3a
HacTaBHMUUTE KO Ke ro MpUMeHyBaaT OBOj METOA Ha Y4YeHe BO HMBHATa yyYurHuua
Kako Kako HacTaBHa WNW BOHHAcCTaBHa aKTUBHOCT. Toj M nokpuBa UenuMTe Ha
WHTEepaKTMBHaTa KHUra, Metogorornjata Ha goarawe 00 pelleHne Ha MaTemMaTUYKu
npobneMn o peanHuoT XXMBOT, HAacTaBHM NfaHMpara 3a 4Yac U HEKOU KOPWUCHMU

NIMHKOBW, pecypcu 1 objacHyBaka 3a Kopucterwe Ha pasnuyHn UKT-anaTku.

4. EBanyauuckmMoT usBeLwTaj 3a MaTtemMaTUUYKNOT NaBUPUHT coapxu cdopmynapu
N aHanu3u Ha u3BellTan BO BPCKa CO MPOEKTOT, paboTaTa, akTUBHOCTUTE 3a Bpeme

Ha YacoBuUTeE, NNETHUTE KaMNOBU BO y4YunnniTaTta n CoOCTaHoLUUTe.

5. CprKTprpaHaTa 06yKa e YyeTnpungHeBeH TPEHWUHr-Kypc 3a CuUte HacTaBHULUA

KOW ce 3avHTepecupaHu 3a NnpuMeHyBarwe Ha oBoj MeTtod. OBOj Kypc € 06jaBeH Kako
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obyka 3a HacTaBHMUM BO Kny4dHa akuvja KA1 3a MOOMMHOCT Ha HacTaBeH kagap U

MOXe [a ce Hajae Ha Beb-cTpaHaTa Ha NPOEKTOT U Ha ApYrn CajTOBN.

METOAOONOINJA HA PELLABAKE NMPOBJTIEMU

Llenn Ha maTemaTuKaTa

MaTtematukata e ,Kpanuua Ha Haykute®, - geduHuuMja Koja NOTEKHyBa O

MOKTa 1 bpunujaHTHOCTa Ha pesynTaTuTte.

Cekoja Hay4Ha gucuunnmHa, of UHXUHEPCTBO A0 hm3mka, of eKkoHOMMja A0
WHOpMaTUYKa TexHororvja, npuMeHyBa ronem ©Opoj anaTtkM 3a aHanuaa,

npecMmeTyBake U MoAennpamwe, NoHygeHn o MatemMaTtukara.

Kako ogpa3 Ha 40BEKOBMOT yM, MaTtemaTukaTa ja pedriektupa akTMBHaTa
BOSja, NOMMYKOTO pasMucryBame, xenbata 3a ectetcka nepdekumja. HejsnHm
KNy4HW enemMeHTW ce formkata M WHTyuumjata, aHanmMsaTa W KOHCTpyKuwujaTa,

CEeBKYMNHOCTa n nHansmagyasrHocTa.

MaTtemaTukata e npeausBuKk 3a ydeHuuuTe. lNomnagata reHepauuja, Koja
XvBee M Ouwe co TeneBu3anjata M MHTEPHETOT, He nocedyBa CNOCOOHOCT 3a
WHTEH3MBHa M NOAoSIra KoOHUEeHTpauuja koja e noTpebHa 3a pelwaBare Npobrnemu Kaj

KOMJTEKCHU NpeaMeETU KaKOo LUTO € MaTeMaTuKarTa.

Ho, ako yyeHMLMTE He ja cakaaT MaTemMaTukaTa, TUe Ha HEKOj HAauYMH Ce XPTBU
Ha 3acTapeHu HacTaBHW MpPorpamMu MONHU CO HEKOM >KaproHCKM M3pasu, XPTBU Ha
GeckopucHM U [ocadHW HacTaBHM MeToau WTO Tpeba na ce peBuTanusvpaar,
obHOBaT U MoaepHuanpaaT. EQMHCTBEH HaynH Oa ce pasbepe U Aa ce yBexbyBa

maTemaTtukaTa e Aa ce crnojat pasyMoT M Nlorukata Bo efleH Bua ,BTopa npupoaa‘“.

BeywHocT, 3a maTematukata ke Moxe ga ce 3bopyBa 6e3 cTpaB: oBa € u
uenta Ha egyumpaweTo Ha yyeHuuuTe crnopen ,MareMatudkm mogenu®. Toa
BKNy4yBa pasfnyeH Ha4yMH Ha U3ydyBawe Ha MaTemaTukaTa, a co Len ga ce onuviie

“ Oa ce pasbepe peanHuoT CBeT.
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3a Hac e MHOry BaXkHO Aa ' Haydnme OCHOBUTE Ha MaTeMatukara, 6es3 orneq
Ha Toa KOSKYy HU Ce YMHU OeKa e Telwko. Hue cekojaHeBHO 1 Hacekade OKony Hac ce
coovyyBaMe U ce 3aHMMaBaMe CO MaTemMaTuka. 3atoa mMaTeMaTukaTa € HaBUCTMHA

O CYLUTUHCKO 3Ha4eH-€ 3a ONnCTaHOKOT 1 Hanpeaok Ha ceKoja nHameuaya.

[MmaBHMTE Uenn Ha MaTeMaTUYKOTO 06pasoBaH|/|e ce Oa r'Mm nogrorsyeat

yYyeHuuuTe ga:

e peluaBaaT npobnemu;

e KOMyHUUMpaaT U pe3oHMpaaT MaTeMaTUyKu;

e HaoraaT NoOBpP3aHOCT Ha MaTemMaTuKaTa CoO HejanHaTa NpUMeHa;
e CTaHaT MaTeMaTU4YKMN MUCMEHMU;

e ja ueHaT u BpeaHyBaaT MmatemaTukara;

e [1OHecCyBaaT apryMmeHTnpaHun oanykm Kako YHMHUTESTN BO OMNTECTBOTO.

3aTtoa, HMe Mopame Ja ja NpomMoBMpaMe maTemaTukaTa npeky npoGrnemMcko
pellaBake Ha 3a4ayv BO YYMIMLLTETO, CO Len Aa ce nodobpu ycnelwHocTa Ha

y4YyeHnumTe 1 aa ce npoanaboun yyereTo.

TexHUKM 3a pewlaBarwe npodénemu

Kora Benumve peluaBake npobnemu, He ce oOrpaHWyyBame camMo Ha
pasmucrnyBare 3a MaTeMaTU4ku Npobnemu, TyKy BO Npeasua ja MMame nolunpokaTa
Len Ha o6pa3oBaHNeTo, OAHOCHO Aa MM MOTMBMpPaME YYeHMUUTE a Ce CTeKHaT Co

BELUTUHM 3a peluaBake nNpobrnemu.

MaTtemaTtunykuTe I'IpO6J'IeMI/1 MOXe Oa Cce peLwlaTt npouecHo, CO KOpUctewe Ha

BELUTUHN KpeaTUBHO BO HOBU CUTYyaLUN.

3atoa MoXeme Oa peyeMe [OeKka peluaBaheTo npobnemu e mMatemaTuyku
npouec. OBa e ybaBumHaTa Ha MaremaTukaTa LWTO HW OBO3MOXyBa Aa U

npuMmeHyBamMme HallnTe BEeLUTUHN BO €Ha WWNPOKa naneta Cutyauunn.

Llopy lMonwa ja Hanuwan kHurata ,Kako ga ce pewun” Bo 1945 roguHa, Kako
€0EeH OnuwT npuMpavYHnK 3a pelwaBake MaTeMaTUYkM, HO W HemMaTeMaTUyKu

npoGnemu, onuysajkn YeTnpun asn 3a pellaBake Ha npodnemuTe.

10
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MpB npuHuun Ha NMonua: Pa3bupawe Ha npobnemoT

He e BO3MOXHO efleH yYEeHUK da peLun Hekoj NpobrieM OOKOSKY TOj HajnpBuUH
He ro pasbupa. Peuncn cekorall € HEONXOAHO Aa ce npo4vnTa nNpobrnemMoT HEKOSKY
naTtM, Kako Ha MO4YEeTOKOT, Taka M BO TEKOT Ha pabortata Ha Hero. Hekon of

npawaskarta KO ce NnoctaByBaT BO OBaa (*)338 ce.

e [lanu rn pasdupall cute 36oposu kou ce ynotpebeHn Bo NpobrnemoT?

e [lanu 3Haew WTo € gageHo?

e [lann uma [OBOMHO WHGOPMaUMM KOU Ke T OBO3MOXaT Ada fojaew Ao
peLueHne?

e Moxew nn ga ro napadgpasmpail npobnemot co ceson 36opoBn?

e Moxew nn ga Bu3yenuanpatl crivka unu gujarpam kom 6m Tm nomorHane ga ro
pa3bepel npobnemoT?

e [lanu oBoj npobnem e cnuyeH Ha HeKoj KOj Beke Cu ro peLumnn?

Btop npuHumn Ha MNonua: Paspa6otu nnaH (MpoHajau cTparteruja)

[MocTojaT MHOry NMOrogHM HauYnHW 3a pellaBawe npobnemu. BewTnHaTa 3a
n3bmpawe Ha HajcoodBeTHaTa cTpaTerwja Hajgobpo ce yuM U pasBMBa NpPeEKy
pelwaBatwe MHory npobnemun. Toraw n3bopoT Ha cTpaTernja cTaHyBa Cé MNofeceH u

noneceH. EBe egHa OenyMHa Jfincta Ha cTpaTermin.

* [orogun v nposepu * HaupTaj cnvka

* KopucTtu npomeHnuea * [lobapaj wema

* Hanpasu nucrta * Pewun noegHocTaBeH npobnem
*  EnuMuHMpaj rm MOXHOCTUTE * Hauptaj gujarpam

* Kopwuctu cumeTtpuja * Kopuctu mogen

» Pasrnepaj nocebHu cnyyam + PaboTtu Hana3an

* KopucTtn OnpekTHO pe3oHnpaHe * Kopuctun goopmyna

* Peww paBeHka * bugu opurnHaneH

* Hanpasu cumynaumja * Kopwuctun koopauHatu

11
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TpeT npuHumn Ha Nonuna: CnpoBeau ro nnaHoT

e [MpumeHn cTpaTernja unu ctTpaterMm Kov cu rv oabpan godeka aoa gojoew Ao
pelleHVe Unu o[eKa He ce cyrepupa Hekoja HoBa akTUBHOCT.

e [laj c1 OOBOMHO BpeMe 3a peluaBake Ha NpoGnemoT. AKO He CU YCMeLUEH,
nobapaj Hacoku op ApyrMte WM OCTaBW O peluaBareTO Ha NpobnemoT 3a
nogouHa.

e He ce nnawwu ga noyHelw ogHoBo. YecTo naTu, HOB NOYETOK U HOBa cTpaTtervja

Ke Te goHecaT Oo ycnex.

YetBpTU NpuHuun Ha NMonuna: HaBpaTu ce KOH pelleHnjaTa Ha npobnemoT

AKO ce HaBpaTuLll KOH pPELLUEHMETO Ha NpobnemMoT, Ke 3Hael LTO TOYHO CU
cpaboTun, a WwWTo He e To4dHo. OBa Ke TM NOMOrHe Aa npenBuanLL Koja cTpaTernja ga

ja npuMeHnLlI 3a HEKOU NOHN npo6neM|/|.

e [lann TBOETO pelleHMe e TOoYHO? [lanu TBOjOT OAroBOp M 3a40BOSyBa

Gapanarta Ha npobrnemoT?
e Moxel N ga Hajgew NOnecHo pelleHne?

e MoxeLl N oBa peLUeHne aa ro NpoLnpuLL BP3 HEKOj MOONLWT npumep?

OpwuruHaneH
npobnem

.
\\ Mpeseau

Oprosop Ha
OpUIMHaNnHUOT
npobnem

Pewmn
MpumeHn SN

PeweHue Ha

MaTtemaTu4KarTa
3agaua

OBoj Anjarpam ce 0gHecyBa Ha NPOLIeCOT Ha peLuaBarbe Ha Npobremu co

MaTeMaTuka.

12
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Moxebun OBMXKEHETO HU3 4YeTupute pasm Ha NpobnemMcko pellaBahe€ Mo
XPOHOSOLWKN pegocnen M Haorake pelleHne Hema ga 6buae Tonky fecHo 3a
nocnoxeHute npobnemun. 3atoa 4YeCTO NaTM ce CryvyyBa yvyeHuMUMTE Oa ce ABuKaT

Harnpen-Ha3ag HN3 YeKopure.

OHa co wTo ydyeHunuunTe obunyHo ce coo4yBaaT BO MPakKTUKaTa € NnokaXXaHo Ha

OBOj Anjarpam:

Pasbepu

7 4\

Bpatu ce

{

MeTononoruvja Ha MaTeMaTUYKUOT NaBUPUHT

MeTogot MaTemaTuuku nNaBUPUHT nNpeTcTaByBa cTpaTernja 3a peluaBak-e
npobrnemu of peanHUoT XMBOT CO MOMOLW Ha MaTemMaTtuka, HacouvyBajku M u
nomMmarajkm UM Ha yyvyeHuuute yekop no Yekop. Metogot MaTemMaTUdkm NaBUPUHT €
npuctan BO 4Wj LEHTap Ce Haora Y4YeHWKOT, Ouaejkm yvyeHuuuTe ce aKTUBHU

ydyeCHUUM BO HUBHOTO COMNCTBEHO y4YeH-€.

NwmeTo ,JlaBUpuHT® ce ogHecyBa Ha CnoXeHocTa BO NpouecoT Ha goalfanwe 00
pelleHue; co Uen ga ce pewart npobrnemu oA BakoB BWUA, HEOMNXOOHWU C€ HEKOSKY
onepauuu, nNa yvyeHuuuTe Ke mopaaTt Aa ce HaBpakaaT Ha MpPeTXO4HO CTEKHaTOTo
3Haewe BO TEKOT Ha HMBHOTO oOpasoBaHMe. 3a nogobpo pasbupawe Ha
npobnemute, mMetogoT Matematnukm JlaBUpPUHT BKMydyBa BM3yenuMsauunja Ha

npobnemute, NnpuMmeHyBajkn cnobogeH cogpteep ,Ieorebpa’.

Ll,enTa Ha MHTEepaKTnBHatTa KHUra He € ga MM gage aAUMpPEeKTHWU oAroBopwn Ha
ydeHunuunTe, TyKy aa rv noTTukHe aa Mucrnart n ga yydat BO UCTO BpeMe. I'Ipm TOQ, Tne

Tpeba ga M kopucTaT HajuecTuTe onepaumv U penaumm u UCTuTe aa rm npumeHat

13
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BO CEKOjOHEBHMOT XMBOT. Y4YeHuuMTE Ke npeno3HaaT geka maTematvkata e
Hacekage okony Hac. Tue ke ja nounmTyBaaT KOpUCHOCTA, MOKTa M ybaBuHaTa Ha
MatemaTukata M Ke pasBujaT TPNenvBOCT W UCTPAjHOCT BO pellaBakeTo Ha

npobnemu.

nPMAobnBKU 3A HACTABHUUUTE U YHEHULUUTE
KOU ro KOPUCTAT METOOOT
MATEMATUYKU NABUPUHT

TapreT rpynu Ha Epasmyc + npoekToT MatemaTUiku NnaBupuHT

YyeHuum BO
EsBpona kou

YneHoBU Ha
NPOEKTOT

MaTemaTuykm
NaBUPUHT

n3y4yysaat
MaTemMaTuKa

e NogobpeHn KOMMETEHUMM U WMHOBATMBEH npucTtan BO WU3y4yyBake€TO Ha
MaTtemMaTukaTa;

e NogobpeHn KOMMNETEHLMM 33 OCHOBHUTE BELUTMHM Kaj YYEHMLM CO HUCKK
NOCTUrHyBaka Npeky NoedekTUBHN METOAN HA YYEHE;

e 3rofleMeHa WHTerpaumja Ha OCHOBHUTE BELUTMHM Ha yyYewe mMaTemaTuka, Co
NpOMOBMpaH-e Ha y4erwe 6asnpaHo Ha pellaBake npobnemu;

e 3rofieMeH cTeneH Ha Kopuctewe Ha WKT-metogonorm 3a ydvewe Ha
MaTemMaTuKka Co noaTpakTMBHa efykauuja;

e nopobpeH Npuctan 3a yyewe npeky oTBopeHn egykaumnckun pecypceun (OER);

e 3rofieMeHa MoTMBaUMja U 3a40BOSICTBO BO CeKojaHeBHaTa paborta.

BnwjaHue Bp3 uenHuTte rpynu

A) YyeHnum

e 3roJieMeHO 3HaeHwe No MaTeMaTuka Npeky MHoOBaTUBHU NpUCTann BO y4EHETO

M noay4vyBaHeTO;

14
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e MOXHOCT 3a YydyeHMUuMTe [a ydaT MartemaTuka [MpeKy WHTEPaKTUBHU W
eEeKTUBHM METOAN U TEXHUKMN Ha paboTa;

e 3ronemeH npuctan go WKT, cnobogeH coTtBep U OTBOPEHU eayKaumcKu
pecypcu,

e 3rofieMeH npuctan 4O OHMajH nnaTdopmaTa co MaTeMaTUyKM 3a4adyun, MeToam
N NHTEPAKTUBHM NpOBNemMckn 3agadm Kom ke ro ofiecHaT NpPoLecoT Ha yYeHeE;

e 3rofleMeHn MOXHOCTU 32 KOMYHWUKauumja co ApYrn y4eHUUn o pasfiuiHn 3emju-
YYECHUYKM NpPEeKy OHMajH nnatdopma co uen ga aobujat OONOMHUTENHU
MHopMauuKn, NnporpamMm, anaTtku u cn.;

e 3rofleMeH CTeneH Ha aurntanHa KomneTeHumja, ocobeHO BO OOHOC Ha
OoTBOpPEHM 06pa3oBHMN pecypcu 1 OHMajH NnaTdopmara;

e y4YyeHMUM KOM Ke cakaaT Aa ydaT maTemaTuka;

e MO3NTUBEH CTaB BO OOHOC Ha HUBHOTO obGpasoBaHMe W ynorata Ha

O6pa3OBaHI/IeTO 3a HUBHUTE NOHN KapUepu.

b) HacTaBHULM NO MaTeMaTuka (M ApyrM HacTaBHULM BO CpegHOTO obpa3oBaHue)

e nogobpeHn KOMMETEeHUMW 3a WHOBATMBEH MpucTan npu noay4vyyBaHeTo
MaTtemaTuka,

e nogobpeHn KOMMeTeHUMM 3a noAdydyBawe€ Ha OCHOBHUTE BELUTUHU Kaj
YYEHULMN HUCKN NOCTUTHYBaH-a Npeky NoeeKTUBHU METOAM;

e MOBUCOKO HWMBO HA WHTErpuMpaHoCT nNpu MOoAyvYyBak€TO Ha OCHOBHUTE
MaTemMaTU4Kn BeLITMHW, MPOMOBUPAjKN y4verwe 6asnpaHo Ha pellaBame
npodnemu;

e 3rofieMeHo kopuctewe Ha WKT-6asmpanHn meTogonormm 3a  y4yewe
MaTeMaTuKka 1 OBO3MOXyBar-€ Ha NnoaTpakTMBHA efyKauunja Nno MaTeMaTuka;

e noroniem npuctan go OOP n UKT-anatkm 6asnpaHn Ha Hay4yHuU MHpopMaumnm
Kako M MeryHapogHa copaboTka 3a KOpPUCTEHE Ha HUBHUTE aKTUBHOCTW,
BKIy4YyBajkn HOBW HACTaBHM METOO0M0Mu;

e 3rofieMeHa gurutanHa komneTteHumja, ocobeHo Bo ogHoc Ha OOP u oHnajH

nnatgopmara.
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LUTO E MATEMATUYKUN NABUPUHT

Co3gaBameTo Ha OBaa MHTEpaKTMBHA e-KHWra 3a npuMMapHa uen vma Ha
y4eHuLUTe BO CPeaHOTO obpas3oBaHve Aa UM Aafe anaTtka co MOMOLL Ha Koja ke v
HaZMMHAT MOTELLUKOTMUTE CO KOM Ce coovyBaaT Mpu ydyeweTo matematuka. OBa e
anaTtka LWTo Ke ce obuae Oa ro nNnpemMocTu ja3oT Mery ancTpakTHUTE COAPXKWUHM Ha

MaTemMaTukaTta n peariHMoT XUBOT.

Cute npobnemu Bo e-kHUraTa ce npobrnemu of ,peanHuoT XMBOT' Ha Kou
yYeHnuMTe HamayBaaT BO TEKOT Ha HMBHOTO obpa3oBaHWe, na cé A0 MnocneaHuTe

NUCMNATU Ha CPeJHOTO YHUITULLTE.

He e necHo ga ce pewasaaT npobnemu, 0cobeHO HE OHUE 3a KOoU € NOTPEBHO
nNpMMeHyBake Ha KOMOWMHMpaHW 3Haewa. 3aTtoa, e-kHurata KopucTu edeH MeTos,
MeToAoT MaTemMaTuykM NaBUMPUHT, KOj COAPXM CyrecTum 3a Toa Kako MOXe da ce
pewwar oBue npobnemun. Toa € METOA KOj HA YY4eHUUUTE MM OBO3MOXYBa Aa fojaat

A0 pelweHne Ha npobnemoT 6narogapeHne Ha oBUE Cyrectun.

Cekoj npobnem of peanHunoT XMBOT, 0 HAjeQHOCTAaBHMOT 0 HajCNOXEHUNOT €
namogenupaH. Kora y4eHUKOT ce coovyBa cO efeH npobnem, Toj ke bmuae nokaHeT
Aa ro pewu cam. AKO He MOXe [a HanpaBu MaTeMaTUYKM MOAEN LTO ro onuwiyBa
npobnemot, TOj Ke gobue nomMow LWTO Ke ro BoAW Ce OO W3HajayBaweTo Ha

pewweHneTo. NpBaTta nomow e Bo hopma Ha nHpopmMaLmja, rpauKoH NN NNHK.

OTkako yyeHuuUTe Ke nobapaaT Hacoka BO pellaBaH-eTo, TMe ke MoXaT aa
npoJomKkaT UNun Aa ro NposepaT OAroBOPOT Ha AadeHaTta Hacoka. [oToa, Tve moxat
[a NpoaomKaT KOH criefHaTa cyrectuja 1 Taka, Yekop Mo 4Yekop, C& [0 peluaBare

Ha npobnemor.

MpakTnyHo, MeTogoT MaTeMaTUykn NTaBUPUHT O BOOU YYEHUKOT Aa MOXe BO
KOHTEKCTOT Ha pearnHuWoT XWBOT, Aa npenosHae uspas, opMmyna, paBeHKka unu
dyHKUMja, KOja MOXe Aa ce TpeTupa Kako anaTtka: Taka pellaBareTo Ha npobnemoT

0[] pearnHunoT XNBOT Ce NoBp3yBa CO pelliaBake Ha mateMaTU4ky npobnem.
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MATEMATUYKUOT NABUPUHT BO ,,[EONEOAIOLUKA®
NMEPCNEKTUBA HA JOXUWUBOTHOTO YYEHE

EBponckute apxaBu cnogenysaar ucta crparterncka uen so obpasoBaHmeTo,
6e3 pasnuka Ha pasnMYHOCTUTE BO HMBHMOT obBpas3oBeH cuctem M obpasoBHaTa
nonuTuKa: Ha y4eHnumTe Ja UM ce OBO3MOXMW Aa cTaHaT aBTOHOMHWN N HE3aBWUCHW BO
y4YereTo, Aa 3a3emaTt akTMBHO Yy4eCTBO BO OMLWITECTBOTO U Aa NpuaoHecaTt 3a UAeH
pa3Boj M onwTecTBeHa Koxeauwja Ha EBponckata YHuja. OBa goara of KnyyYyHWOT
npuopuTeT Ha obpasoBaHMETO Aa M rMomara Ha mragarta NMYHOCT LenocHo Aa ro

pasBue CBOjOT NOTEHLMjan 1 Aa CTaHe aKkTUBEH YYECHUK BO OMLITECTBOTO.

OcBeH TOa, Ha y4eweTo ce rneaa
Kako Ha OO0XMBOTEH MpoLecC, KOj Hukoralu
He npecTtaHyBa. be3 pasnuka Ha Koja
BO3pacT cMe: NoTpebHo e Aa rv pas3BuBame
HalLUMTe BELUTUHN M KOMMNETEHLMUN BO TEKOT
Ha >XMBOTOT, Kako 3a npodecnoHanHa
catucgakumja, Taka 1 3apagu notpebarta

na ce 6uge ycneweH BO CBEeTOT Ha

OM3HMCOT KOj MOCTOjaHO Ce MEHyBA.

OBuve cTpaTelkn MNPeTnoCTaBKM ja Hanpasuja ,reonedarowkara“ cpx Ha
lNMpenopakata Ha EBponcknoT napnameHT n Ha CoBETOT 3a KINyYHN KOMMNETEHUUM Kaj

OOXNBOTHOTO yyerne, o 18 nekemepun 2006 roguHa.

Bo Hea ce noctaBeHM MUHMMYMOT 3HaeH-€, BELUTUHW U CTABOBWU KOU CUTE
ydyeHuum Tpeba ga rm cTekHaT OO KpajoT Ha HMBHaTa WHWUUMjanHa eaykauuja unuv
oOyka, ako 0 HMB Ce OYeKkyBa Aa CTaHaT aBTOHOMHU U HE3aBUCHU BO y4YeHeTo. Tue
Ce HapeuyeHu ,KrnydHu komneteHuumn“. Kako kombuHaumja o 3Haewe, BELUTUHU U
CTaBOBM KOW Ce afeKkBaTHM 3a KOHTEKCTOT, TMe ro oTBopaaT NnaToT KOH JIMYHUOT

pasBoj, aKTUBHOTO rparaHCTBO U BpaboTyBaHse.

MaTtemaTtnykaTta KOMI'IeTeHLl,I/Ija € elHa o4 OCymMTe KIy4YHM KoMneTeHuun

noctaeseHu o lNpenopakata og 2006 rogmHa. Kako knyyHa koMneTeHuuja, akueHToT
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€ CTaBeH Bp3 MPOLEeCOT U aKTUBHOCTA, Kako U BP3 3HAaEHETO; JIMYHOCTA Koja pa3BuBa
MaTtemaTuMyka KOMMEeTEHUMja € HEeKoj KOj MMa COCOBHOCT ga ro MnpuMEHU
MaTEMaTMYKOTO pasMUCIlyBawe 3a pellaBakbe LUPOK crnektap npobnemmn BO

CEKOjOHEBHMOT XUBOT.

Cekako, pasBMBah€TO Ha BakBaTa KoOMMeTeHuuja, noapasbupa TakoB
npucTan Bo y4eheTo KOj M HaAMWHYBA rpaHUUMTE Ha TpaguMuMOHanHMOT npucTan u
cdhakaeTo geka — Aa ce OvMae maTtemaTuykm KOMMEeTEeHTeH, 3Hayu camMo ga ce

3HaaT KOHUeNnTn, TepMnHn, TeMu, pesyntatmn n metToan.

Cnopepf npeTnocTtaBkMTe Ha Hekon maTematuyapu (np. XaHc ®PpojoeHTan u
XajHpux BuHTep Mmery npBute), mMaTemaTudkata M3BOHPEOHOCT Ce 3aHumaBa Co
dyHKUMOHanNHaTa npuMeHa Ha maTemaTukaTta, Koja € Hag (PakTUYKOTO 3Haewe U
npouenypanHuTe BeWTUMHW. Taa BCYWHOCT COOPXW HMBOA Ha KOFHUTMBHO
ofHecyBawe, CMOCOBHOCT 3a aHraXXMpaHOCT OKOJSly pelleBaweTo Ha npobnemor,
BKIMy4yBajkMu camoyyewe U cakare Ha OCHOBHUTE (eHOMeHW BO npupoaaTa,

onwTecTBOTO U KynTypara.

Co BakoB KOHTEKCT W nepcnektusa, MaTemaTuykMoT naBUMPUHT CTaHyBa
MHOBATUBHA U Npean3BUKYBayKa anaTka 3a yYere, Kako 1 cTpaTervja 3a pasBuBare

Ha MmatemMaTn4kmTe KomneTeHummn Ha egHa JfIM4HOCT.
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DISCOVER THE 8 KEY COMPETENCES FOR LIFELONG LEARNING

COMMUNICATION IN THE MOTHER TONGUE

MATHEMATICAL COMPETENCE AND BASIC
COMPETENGES IN SCIENCE AND TECHNOLOGY
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word

LEARNING TO LEARN
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3 sither indivkdually o in

SOCIAL AND CIVIC COMPETENCES
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COOPXXWUHN HA UHTEPAKTUBHATA KHUT'A

MaTemaTtuykute o6racT KOm ce MOKPUEHM CO COOPXKMHUTE Ha OBaa KHWUra ce
peneBaHTHN Ha CEKOjO4HEBHW CUTyauUMW U Ha HACTaBHWTE MNMaHOBM WM MPOrpaMu BO
cpeaHoTo obpasoBaHve. Bexbute BO Hea MMaaT pasnUYHU TEXMHCKM HMBOA, Of,

necHu go nocnoxeHu. Cute Bexxbu ce nogenenu so 14 KaTeropun:

1. PaBeHKM, HepaBEeHKN U CUCTEM Ha PaBEHKM;
2. KoHCTpyKuMja Ha TpuaronHuum 1 kBagpartu,
3. ®PYHKLMM M HUBHA NPUMEHa;

4. Tllponopuun Ha BENUYNHW,

5. lNepumeTap v NNOWTUHA HA PAMHUHCKN OUTypu;
6. lNnowTnHa 1 BoNyMeH Ha Tena;

7. OudepeHumjanHo cmeTare;

8. OnpeneneH nHTerpan v npuMeHa;

9. KombuHaTtopuka,;

10.BepojaTHOCT;

11.Hwnsn n nporpecuu;

12. TpuroHomeTpuja;

13. AHannTu4ka reomeTpuja:

14. Opyro.
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KAKO CE KOPUCTU MATEMATUYKNOT NNABUPUHT

Bnuwwu http://www.math-labyrinth.eu/ Ha TBojoT npebapysay
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KnukHn Ha IHTepaKkTuBHa KHUra

E Partners Project Outputs Interactive Book Publications Training Course Events Gallery
MATH - LABYRINTH
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[Mpuctan go kHurata MatemaTuyku naBupuHT

Math Labyrinth Interactive Book

Increasing the level of knowledge throught solving mathematical problems

*

Search

Login/Register To Interactive
Book

e

Login/Register to Intef

Jlornpaj ce 3a npuctan oo sexobure

Math Labyrinth  Home

Linear

Al.geb'l"%g'i?"”"‘

Equation, inequalities and systems Construction of triangles and Functions and their application

~f aquations =quares
i\ Exercises = Exercises = Exercises

Differential Calculus

f'(x)

Area and Volume of solids

Perimeter and Area of plane figures Area and volume of solids Differential Calculus

= Exercises = Exercises i= Exercises

22

Proportions

a:b=c:d

Proportions of quantities

i= Exercises

fl)dx

Definite Integral

Definite integral and application

= Exercises
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Jlornpaj ce co TBOETO KOPUCHUYKO MME U NO3NHKa

AKO He CU KOPUCHUK, perMcTpupaj ce cera

Math Labyrinth  Home Login

Username

Mickey Mouse

Password

© 2017 - Math Labyrinth

Opbepyn KOPUCHUYKO MME 1 BMMLLK FO TBOjOT e-mail

N36epun no3nHka n noTeBpam ja

Math Labyrinth  Home Login

Register

Username
Donald Duck

Email
donaldduck@yahoo.com

Password

REGISTER USER

© 2017 - Math Labyrinth
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TBOETO KOPUCHUYKO MME Ke Ce MNojaBu Ha rOPHUOT Aen oA nNpo3opeLoT

Math Labyrinth

Equation
Algebra

Equation, inequalities and systems

~f aquations
i= Exercises

Perimeter and Area of plane figures

i Exercises

Opbepu kaTeropumja Ha Bexou...

Algébligaltltnxl .‘

Linear ns of Equation:

Construction of triangles and

equares
= Exercises

Area and Volume of solids

Area and volume of solids

= Exercises

and sy

~f aquations
= Exercises

Perimeter and Area of plane figures

= Exercises

C of triangles and

=quares
i= Exercises

Area and Volume of solids

Area and volume of solids

i= Exercises

Functions and their application

= Exercises
Differential Calculus
f'(x)

Differential Calculus

i Exercises

Functions and their application

F ions and their

= Exercises

Differential Calculus
f'(x%)

Differential Calculus

= Exercises

24

Donahd Duck  atribics  Logowut

Proportions

a:b=c:d

Proportions of quantities

i= Exercises

f)dx

Definite Integral
Definite integral and application

i Exercises

Proportions

Proportions of quantities

i= Exercises

Definite Integral

Definite integral and application

i= Exercises
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... anoToa Bexba LWTOo ja cakawl

Functions and their application - exercises

Description: Description: Description: Description:

John and Andrew were entrusted In a fun fair park, a section of the The entrance of a tunnel has the In front of the roof of a house with
cher of PE (Physical roller coaster rails has the the shape of a right-a
Education) with carrying in the trajectory as showed in the chart y width 8 meters and height 5.6

gym a 4 meters high pole, for the = sin(x with X in the closed

sed e A farmer wants to pass 3
g, from the b nent nterval of estremes -sqrt(m) through the tunnel an agricultural length of the hypotenuse is 8
0SS an area like sqrt(1r) Draw graph of the machine of width 6 meters and meters. Which should be the

this. Is the transport possible? function, then: « Determine in height 2 meters. Can the height and width of the window
emy which e W ns go up agricultural ine pass through at the loft to accomim

and then go down ( referring to the tunnel?

the chart, th

left to right); +

properties of the represented

Moxew ga nsbepell nomery aBa HaymMHa Ha peluaBame:

Test mode u Practice mode.

Before you start, do the following:

I. UNDERSTAND THE PROBLEM
2. MAKE A PLAN
3. IMPLEMENT THE PLAN

You can choose between:
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Bo TEKOT Ha pellaBaH-€TO MOXeLl Aa o NPOMEHUL Ha4YMHOT Ha
pellaBame

< Exercise: The garden

Description:
On the back of a small house they want to build a small rectangular 50 mq garden , sheltered by a small hedge, to be put along its
edge. Since a side of the garden is occupied by the house wall , say what dimensions the garden has to have, so that its length and

with it, the cost of the hedge, will be the least.

BpojknTe rv npeTcTaByBaaT YekopuTe LITO ce NoTpedbHn aa ce NoMuHar,
3a ga ce pewm npobnemot

< Exercise: The garden

Description:
On the back of a small house they want to build a small rectangular 50 mq garden , sheltered by a small hedge, to be put along its
edge. Since a side of the garden is occupied by the house wall , say what dimensions the garden has to have, so that its length and

with it, the cost of the hedge, will be the least.
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Co KNUK Ha Hekoj Bpoj, ce nojaByBa NPO30pPELL CO CYyrecTum

Topic: Differential Calculus; Question: 1

Let’s create a rectangle whose surface area is 50, its dimensions will be as

follows: x and 50/x, with x>0

Oprosop moxew ga gobuews Bo Practice Mode

Topic: Functions and their application; Question: 1

Let's create a rectangle whose surface area is 50, its dimensions will be as
follows: x and 50/x, with x>0 Test M 0 d e

Topic: Functions and their application; Question: 1

Let’s create a rectangle whose surface area is 50, its dimensions will be as =
Practice Mode

follows: x and 50/x, with x>0 ‘
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I'Ipop,onmm Ha UCTUOT HA4YNH N CO OPYrnTe YEKopu

< Exercise: The garden

Description:
On the back of a small house they want to build a small rectangular 50 mq garden , sheltered by a small hedge, to be put along its
edge. Since a side of the garden is occupied by the house wall , say what dimensions the garden has to have, so that its length and

with it, the cost of the hedge, will be the least.

> CHANGE GAME MODE Game mode: normal

OBOj npo3opeL nokakysa feka 3afjladyarta € pelieHa

Congratulations! You finished the game.

If you have an answer different than this, send it to info@math-labyrinth.eu
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HonaBale Ha Bexba

3a pa ce pgooage Bexba BO WMHTepakTMBHaTa KHUra, KOPUCHUKOT
Tpeba Aa uma ynora Ha agMuHUcTpaTop. o pernctpupareTto u
AobmBaweTO Ha 403BOSa 3a agMUHUCTPATOP, KOPUCHUKOT Tpeba aa

KnukHe Ha Manage Exercises

Math Labyrinth Home Lazarovska Manage Users Manage Exercises Statistics Logout

Proportions

Algebra"”

Linear

g:bsc¢c:d

~
o

Functions and their application

Equation, inequalities and systems
~f aquations

Construction of triangles and
“quares

Functions and their application

i= Exercises

Perimeter and Area of plane figures

i= Exercises

<+ ADD EXERCISE

Exercises

No. Exercise Description
1 N

With an investment program «
5
- A sewage channel is suppost
3 A

At a first warehouse there we
4 & R

Two friends A and B have ag
5

We have two mixtures of gold
6 sets

A truck sets off from the place
! Mara wants to build a verand
¢ On the back of a small house
9 A .

After a dive a pholographer a
10 A

A gardener is in charge of cul
"

How many cubic meters of st
12

A technology company produ

= Exercises

i Exercises

Differential Calculus

f'(x)

Area and Volume of solids

= Exercises

Exercise Name

Investment program

Channel

Warehouse of coal

Meeting of two friends

Mixture of gold and silver

The distance from A and B

The veranda

The garden

The helychrisum bush

The gardner

Awell

Technology company

Area and volume of solids

Differential Caiculus

= Exercises

Exercise Topic Exercise Creator Check questions Action

Lazarovska

Sequences and progressions v @ View questions

Differential Calculus y| Lazamovsia © View questions
Lazarovska

Equation, inequaliies and systems o ¥ N @ View questions
Lazarovska \ .

Probability v @ View questions
Lazarovska

Equation, inequalities and systems o ¥

Equation, inequalities and systems o v Lazarovska

Equation, inequalities and systems o v| 1am2

Differential Calculus v| Wma

Trigonometry y tama

Analytical geometry y [fama

Area and volume of solids v | Lazarovska
Lazarovska

Equation, inequalities and systemso ¥

Proportions of quantities

= Exercises

flx)dx

Definite Integral

Definite integral and application

= Exercises

Notoa knukHn Ha ADD EXERCISE

@ View questions

@ View questions

@ \iew questions

@ \fiew guestions

@® \fiew questions

@ View questions

@ View questions

AL L SN N N N N R W SR ¥
X %X % %X xXx X %X %X X xXx x X

@ View questions
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Ke 6une nopmaneH HOB peqd co criegHMBe nmonmukba: Onuc Ha Bex6a
(Exercise description), Ume Ha Bexb6a (Exercise Name) n Tema Ha

BeX6u (Exercise Topic)

No. Exercise Description Exercize Name Exercise Topic Exercise Creator Check questions Action

&5 v ® View questions X

Onuc Ha Bexba e TekcTyarneH onuc Ha Bexbata, Ame Ha BexbaTa e
KpaTko nMme Ha BexbaTa, a TemaTa Ha Bexxbarta moxe Aa ce nsdepe og
YyeTMpUHaeceTTe AaEHN KaTeropum.

Mo nononHyBaweTO Ha cuTe nonukwa n3bepn Action 3a ga ja 3avysall

BexxbaTa v KnnkHn Ha View questions.

65 Two student friends (John ar Serving Coffee in Conical Gl Area and volume of figures v @ View questions v X

- —

65

Two student friends (John ar Serving Coffee in Conical Gl Area and volume of figures v Lazarovska @ view questions 4 x

3a pa gopagelwl HOB 4dekop/npawawe BO BexbaTta, KnMkHu Ha ADD
QUESTION

4 ADD QUESTION

Exercise - Serving Coffee in Conical Glasses Topic - Area and volume of figures

No. Question Help Answer Additional OrderinFlow Action

Ke Tn ce nojasu oBoj nposopet,

+ ADD QUESTION

Exercise - Serving Coffee in Conical Glasses Topic - Area and volume of figures

No. Question Help Answer Additional OrderinFlow Action

‘ | | I 2 cooccovee RN A ccoconren 0 v %
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3a cekoe npawakwe agMUHUCTPATOPOT MOXe Aa  gojaje
npaiwlate/Yekop, MOMOLU, OAFOBOP M AONONIHUTENHU MHhopmaumn.
TekcToT U popmMynuTe BO Nnatekc MoxaT ga ce gogagar of norneTo
Add/Edit text, dajn co cnnka moxe aa ce gogage o nonerto Add/Edit
file. OrderInFlow ro npetctaByBa penocnenoT Ha npallaleTo/dekopoT

BO Bexbarta n noyHysa co 1.

Exercise - Serving Coffee in Conical Glasses Topic - Area and volume of figures

No. Question Help Answer Additional QrderinFlow Action
1 Understand the Draw the problem (C"OOSQF”ES glass1.jpg A Add/Eqit text ‘ 1| = | v X

problem —— ’
( A ‘ s

Mo nononHyBakeTO Ha MonukaTa KIMkHU Ha Action 3a ga ro 3adyealu

npawaweTo U NMNoBTOPU o UCTOTO 3a HApedJHUTE npaLual-ba/quopM.

Exercise - Serving Coffee in Conical Glasses Topic - Area and volume of figures

No. Question Help Answer Additional OrderinFlow Action
1 Understand the Draw the problem Image:/Content/img/gla A Add/Edit text 1 v X
problem . y s31.jp@ p
< < <
2 Begin formulation of the ‘We define the vz to : A Add/Edit text A Add/Edit text 2 v X
problem p be the volume of the
< <
3 What is the question? The question is to : That is to find the : A Add/Edit text 3 v X
find the relations y relation between hz P
< < <

Mo 3aBpLUYBaH-ETO Ha cUTe Mnpallara/jvekopu, agMUHUCTPATOPOT MOXe
[a ja npernena BexbaTa co Knukarwe Ha Home 1 onbupare kateropuja

Ha Koja n npunara BexbaTa, na NoToa KNnkHyBa Ha konyeTo Play
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HAYNH HA PELLABAKE 3AJAYUN - MTPUMEPH

NPEANOr- NMNNAH 3A U3BEAYBAHKE HA YAC BO OBJIACTA HA

ANOEPEHUUNJAJTHO CMETAHE

MPOBJIEM: ,O6HoBeHa kyka*“

LENHA TPYTIA: 17-roguwHn yyeHuum

MPETXOOHN YCJIOBU (3Haewe n cnocobHocTn noTpebHu 3a crnpaByBawe CO
pa3bupareTo Ha npobrnemuTe):

- LWWTto e kBagpaTHa dyHKUMja?

- WT0 e napabona?

- Kowu ce HejanHMTEe OCHOBHM TOYKM U CBOjcTBA?

- Ynotpeba Ha kankynyc 3a a ce HajaaT fiokaneH MUMHUMYM U
MaKCMMyM Ha dyHKUMja

- Ja moxaT ga pewasaaT CUMySITaHN paBEHKM.

HACTABHW LENN:

- [aro TpaHcdopMupa TeKCTyanHMoT NpobnemoT BO MaTtemMaTUYKK
npobnewm;
- [a npuMeHyBa Karkynyc BO peanHu XXUBOTHU CUTyaLUN.

AJTATKU N MATEPUJAINN:

NMPOBJEM:

- WHTepaktnBHa KHUra;

- [NpupayHuk 3a meTogoT MaTtemaTnynm NaBUPUHT,
- [eorebpa annukauuja;

- UpTtexu.

Ha ctapa kyka Tpeba pga ce pecrtaBpupa ywTte efeH KaT YMum SuaoBu
ce MNpWINYHO BUCOKM M MMaaT CBOA4 BO BMA Ha nak. Jlakot e
napabonunyeH, Ynja MakCcumManHa BMCWMHA O NogoT € 3 MeTpu 1 ce
npecMeTyBa 0f TOYKa Ha MOAOT KOj MOXe Aa ce cmeTa 3a POKyC Ha
napabonata. Tue cakaaT ga OTBOpaT NPO30OpeL, Ha HOBMOT FrOpeH Kar,
4nj HagBopeLleH sug e 3aobneH, Taka WTO Aa MOXe Aa Brerysa LITo €

MOXHO noBeke Bo3ayx. Kon gumeHsnm Tpeba ga ru uma nposopeuoT?
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HACTABEH YAC

1. Nm ce nokaxyeBa Ha
yyeHuuuTe upTex 3a
aageHnoT npobnem, Taka
TMe Ke MoXxaT jJa BuaaTr
BU3yenHo 1 nogobpo aa ro
pasbepat npobrnemor.

3a pga ro Hanpasute TOa,
camo KNUKHeTe Ha
(Momow) HELP

2. YyeHuuyute ke ouagar
Haco4eHu Aa ro nocraear
npo6nemor.

Consider the house arch as the parabola that has its vertex in the highest
peoint of the wall, V (0,3) and its focus in O (0,0), coincident with the foot of
the perpendicular, conducted from the vertex to the floor.

3. OTKako Tne ke ja copataTt
reomeTpuckarta dourypa
(napabonara), um ce gaBa
Hacoka da ja npecmeTtaar
paBeHKaTa co JadeHo Teme

n okyc.

Btopata nomow wum ce
AaBa 3a [a ce npucetart Ha
dopmynute kom Tpeba

Aa ce KopucTar.

Calculate the equation of the parabola,
y=azx® +bx+c

oo | 0 D D

We know vertex and focus as well as the following relations:
V[—i' A]
207 4o

F[_Q_Z;; 146]

ey
where

A =8 —4ac
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4. Moxe fa ro nocrasure

CUCTEMOT....

Set up the system

|

5]

[t
o w o

H
=y

Back End

5. ...Kora Ke ce peLumw...

it appears that

and substituting into the second equation the values of a and b,

6. ...ke MoXe Aa ce Hanuwie

paBeHKaTa Ha napabonara.

Tive werex Vit 3D s the paint
Migghest paia of The wall

P

i
//
" The focus FYR.0 is the starsing
Vi
comsductesd from vertex o tie floo

/" point of cartesiam v, coincident
with the footof she perpendiculr

v
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y:—ﬁm2—3

it is the arch equation

Back m End

7. Cera yyeHmunte moxat
Aa ja HaupTaaT napabonarta
Ha NakoT 3a NPO30peLOT CO

MaKCcunmasia noppLinHa...

8. ...n gaja npecmeTtaar
noBpLInHaTa Ha
NnpaBoarosHMKOT 3anuilaHa
Kako doyHKumja oa X
(koopauHaTuTe Ha P Touka

Ha nakoT Ha napabonarta).

Topic: Differential Calculus; Help: 6

The surface area of the rectangle PQKH is the double of the OHPT
rectangle

A(z) = KH - PH = 2z(— 33z + 3)
i.e.
Az) = —32* + 62

9. im ce gaBa nomoLl Kako

Aa ja npecmeTaart
BpeaHocTa Ha X 3a Koja

noepLiMHaTa ke énge
MaKcuMMarnHa.

Bo oBoj yekop ce ce
npuMeHyBa U3BOA Ha
dyHKumja. Ce npecmeTtyBa

npB 1U3BOA .

Do the first derivative of A(x) and find out the value of the x by which itis
made null.

Alz) = —322+6=0

.‘E=:2‘\/§
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10. YnotpebaTta Ha
codptBepoT Neorebpa e
MHOry e(pukaceH Ha4ymH oa
ce Bu3yenuampa goodmeHmnot
pesyntaTt. Y4eHuuute
MoXart Aa ro gobwujat
pelleHneTo Ha npobnemoT
CO NomoLL Ha rpadurKoT.
Cenak, Tne Moxe fa ja
nornegHaTt
BU3yenusauujaTta Ha

AafeHUNOT JNUHK.

https://www.geogebra.org/m/n8kCSKEX

¢« GeaGebra

modify the slider to observe the
window surface area variation

Window surface area
A =13.86 m’

To build a window with the highest width, consider the
triangle QPHK wich as two vertexes on the floor, K and H,
and two vertexes, P and Q on the arc.

The surface area of QPHK rectangle my be considered as
the double of the OHPT rectangle,whose surface area my be
expressed as the function of x It prove to be

1 )
? (2, — e + 3
Pz 121 +3)

Window height = 1.99 m

7

Windoy

y base =

For

x =23 = 3,46m

6.96 m

the window will have the maximum area of

Apar = 83 =13, 86m?2

Back m End

11. YyeHukoT o
AoBMeHNOT pesynTaT MOXe
MHOry NecHo Aa rv cornega
ANMEH3NNTE KOn
nposopeuoT Tpeba oa rm

nma.

This means that, in order to build the window, the bricklayer will have to do a

break in the outer wall 2 m high and about 2,5 m far from the lateral walls.

o ([
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PaboTeH nucT 3a yyeHnuurte

10.

3anuun ja paBeHkaTa Ha KBagpaTHa dyHKuunja?
LLITo e napabona?
Koja e paBeHkaTa Ha napaborna co ocka napanenHa Ha y ockaTta?

Kako ro ogpeaysate poKycoT, TEMETO M AMpeKTpucata Ha napabona co ocka

napanesiHa co y ockaTta?

Kako ja ogpeayBaTe paBeHkaTa Ha napabonaTta co ocka naparenHa co y ockaTta

3Haejkn M TemeTo N gupekTpucara?
MpecmeTajTe ro 3BOAOT Ha creaHara dyHkumja: y = x* —5x° +3

I'IpecmeTajTe ro NoKarHMoT MakCuMym Un nNOoKariHMoT MUHMMYM Ha cnefHaBa

3
yHKUMja Y = %Jr x> —3x

MpousBoauMTen Ha TEHWCKM TOMYMHAa WMMa OHEBEH  TPOLUOK on
C(x) =200-10x+0.01x* kage wto C (x) e BKynHaTa LeHa Bo eBpa, a X e 6pojoT

Ha npov3BefeHNTe TeHUCKkM Tonuuwa. Konkas 6poj Ha npousBedeHU TEHUCKU

TOMYUHA ke O MUHUMM3MPA AHEBHMOT TPOLLOK?

Nopeka urpa kowwapka, ®peHKk yavpa Bo3gyllHa Tonka. BucuHata Bo meTpu

lWITO ja [OCTUrHyBa Tonkata Mo t cekyHou e pageHa co pyHkumjata
h(t) =-16t* + 32t +8. Konky Bpeme ke 6uae noTpebHO Tonkata [fa ja noroam

3emjata? Koja e makcMmarnHaTta BUCUHA LITO ja AOCTUrHyBa Tonkata?

MepumeTtapoT Ha efeH npasoaronHuk € 120 cm. Koja e MakcumanHata MOXHa

nnowTnHa Ha TakoB I'IpaBoaI'OJ'IHI/IK?
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NPEAONOI - NMJAH 3A U3BEOBA HA YAC BO OBJIACTA HA
®YHKUUUN N HUBHA NMPUMEHA

NMPOBJIEM: ,Bepanga“
LENHA TPYTIA: 17-roguwHn yyeHuum

MPETXOOHWN YCJIOBU (3Haewe n cnocobHocTn noTpebHu 3a crnpaByBawe CO

pa3bupareTo Ha npobrnemuTe):

- WTo e paBeHka?
- [a moxaT aa pelwuaBaaTt paBeHKM 0 BTOP CTEMEH.
- WTo ce anuuca n opguHarta?

- [a moxaT ga ja npecmeTtaaTt noBpLUMHaTa Ha MHOryarosnHuk.

HACTABHW LENN:

- [Aa TpaHcdopMupa TekcTyaneH npobnem Bo MaTteMaTUyky npobnem;

- Ada npuMeHyBa Karnkysfyc BO pealiHn >XUBOTHU CUTyalUN.

AJTATKU N MATEPUJANN:

- WNHTepakTMBHa KHUra;
- lMpupayHuk 3a meTogoT MaTtemMaTn4kn NaBUPUHT,
- [eorebpa annukauuja;

- UpTtexu.

NMPOBJEM:

Mapa caka ga wmsrpagn BepaHOa AOMK jy)KHata M UCTOYHATa CTpaHa Ha

Hej3anHaTa Kyka Ha nnaxa. Ako Mapa wuma gobueHo rpagexeH matepujan 3a
nokpueBarwe Ha nosplmHa on 300 m*, konky Tpeba Oa 6uaoe LwmMpoka

BepaHgarta?
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HACTABEH YAC

Topic: Equation, inequation and system; Additional: 1

U .

1. MNMob6apajte oa
yyeHuumTe ga
HanpaeaT ckuua 3a
npo6nemMoT, Taka LWTo
Tne Ke Mmoxat ga ro
BU3yenuanpaart

n ga ro pasbepart

npo6nemor.

2. Y4YeHUuKoT ce

Hacou4yBa fa ro Hajae

anre6apckoTo Topic: Equation, inequation and system; Question: 1
pelleHne Ha

Mame “I” the size of the HF side, which is part of the square BEFH
npobnemot
nocTaByBajKku

“ ' Next! itional info!

Ha4nH Ja ja noctasu

3afavara.

3. YuenukoT Tpeba Aa Topic: Equation, inequation and system; Question: 2

pa3mMmunciin 3a BUAaoT Ha

reomeTpuckmTe The veranda is broken up into three figures: poli2, poli3 and poli4.
What kind of figure is poli2 ?
dourypm WTO Ke ce

pobujaT Kora Kke ja

pasnoxume

BepaHgaTa....
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4. ..npace
npecmeTta
noBpLUMHaTa Ha cekoja

oA pobueHute

dourypm.

Topic: Equation, inequation and system; Question: 4

We calculate the area of the 3 figures, starting with poli2.
Poli2 is a square of side I
What will be its area?

5. MOMOLL:

Co knukake Ha
kon4yeTo Help,
YYEHUKOT Ke ce
noTceTu Ha
dopmynara 3a
npecmeTyBake Ha
nrowTnHa Ha

KBagpar.

Topic: Equation, inequation and system; Help: 4

Remember that the area of a square of side 1 is 2

6. OTkora ke ce
npecmera
NIOWTUHATA Ha CEKO)
o4 TpuTe gena, ce
Gapa of y4eHuKoT aa
ja npecmeTa
nrowTuHaTa Ha uena

BepaHga.

Topic: Equation, inequation and system; Question: 7

We calculate the area of the veranda.
What will be it?

Back ‘Additional info! End

7. MOMOLL:

Co knukane Ha Help,
Ha YYEHUKOT My ce
nomara ga ja
npecmeta
nrnowTnHaTa Ha

Lenara sepaHaa.

Topic: Equation, inequation and system; Help: 7

We add up the three areas (poli2+peli3+polid)

Back Additional info! End

40




European Erasmus+ Project Math-Labyrinth www.math-labyrinth.eu

8. 3a pa ce npecmeTa
LMpuHaTa Ha
BepaHgarta, notpebHo
Topic: Equation, inequation and system; Question: 8
€ [a ce nocrtasu n ga

C€ pellv paBeHka o We calculate the width of the veranda.
BTOP CTerneH Koja ke What will be it?

HW ja fnage
nnowTnHaTa Ha Back ‘ | Eng
BepaHgaTa co
nosHaTta BpeaHOCT

(300).

9. NOMOLL: Topic: Equation, inequation and system; Help: 8
Kon4yeTto Help ro gasa

e solve the second degree polynomial equation recalling the fo

peLLeHneTo Ha

rmula:
H 2
aBeHkaTa. Ha 1o az” +br+c=0
P ) R —bt/ B —dac
7 1/2= 32
Ha4nH Y4EHUKOT Ke 12 1 550 — 300

12 4+ 551 — 300 =0
A =552 —4.1.(—300) = 4225

Ha chopmynaTa 3a = —52/TB
Ii =5 la = —60 (not admissible)

MOXe Oa ce MNMoTCeTn

pewaBalbe Ha

paBeHKMN OO BTOP

CTeneH. - |

10. Wcto Taka moxe
ja ce gobue

Topic: Equation, inequation and system; Question: 9
rpadnyKo peLLeHne Ha
I'IpO6J'IeMOT. Co Link for the graphic solution
KNnKawke Ha NMMHKOT ce
oTBOpa paboTeH NucT Back \ \

Bo ["eorebpa co

nocTtaBeH npobnem....
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11...yyeHukoT Tpeba
camo ga ro nomecrtyBa
NpUABWXYBa4oT 3a Aa
ro Hajae rpagouykoTo

pelueHue.

Topic: Equation, inequation and system; Additional: 9

—— THE VERANDA
S

bt ey B0 st . B o Bt i

PaboTteH nucr 3a yyeHuuyuTte

1. Kako ce npecMeTyBa nnowTnHa Ha npaBoaroJiHMK n nfowTnHa Ha KBaﬂ,paT?

2. Koja e (pbopmynaTa 3a npecmeTyBake Ha ANCKPUMWUHAHTA Ha paBeHKa o BTOpP

cTeneH?

3. Koja e dopmynara Koja gaBa peLleHuja 3a paBeHKa o BTOP CTENEH?

4. PelueTe ja cneaHaTta paBeHKa of BTOp cTeneH: 16x° —8x+1=0.

5. PelueTe ja cniegHaTta paBeHka of BTOp cTeneH: X +X+1=0.

6. [1sa aBToMOGUNM TprHyeBaat of ncta tovka. EqeH aBtomobun 3anoyHyBa ga BO3u

KOH ceBep co 6p3vHa o 25 km / 4. [Ba 4yaca nogouHa, BTOPMOT aBToOMOOMN

3anoyHyBa ga BO3M KOH UCTOK co 6panHa oa 20 km / 4. locne Konky Bpeme oA

TprHyBawe Ha npBMOT aBTOMOOMN ABaTta aBToMOOWUNM Ke GuaaTt Ha pacTojaHune oA

300 kunomeTpun?

7. Bo egHa kaHuenapuvjata uma ABe MalUMHW 3a MNOSIHEHe KosepTu. PaboTejku

3aefHO, TMe MOXaT Aa HanofnHaT edeH NnakeT CO KoBepTu 3a 2 4vaca. Paborejku

ofJernHo, Ha BTopaTa MaluuHa 1 e noTpeGeH 1 yac noBeke of NpBaTa mMallvHa aa

HanorHW efdeH naket co koeepTu. Konky gonro ke 6uge notpebHo cekoja of

MallMHNTE Oa NOJIHU NO eJeH nakeT Co KOBepTVI?
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NPEANOI - NMNAH 3A U3BEOBA HA YAC BO OBJIACTA HA

KBAOPATHU ®YHKLIUA

MPOBJIEM: MNposopel Ha NOTKpOBje
LEJTHA TPYTIA: 16-roguwHmn y4eHnum

MPETXOOHUN YCNOBW (3Haewe u cnocobHocTn noTpebHu 3a crnpaByBawe CO

pa3bupare Ha npobrnemute):

- LlUTo e npaBoaroneH pamHoOKpak TpuarofHuK ?

- [a ja 3Hae popmynaTa 3a NnowTnHA Ha NpPaBOaroSIHUK.

- LWTo e kBagpaTHa yHKUMja?

- WTo0 e napabona?

- Kora kBagpaTtHa doyHKLMja MMa MakCumym?

- [a mMoxe Aa peluaBa CUMyNTaHU PaBEHKM.

HACTABHW LENN:

- Aa npeTBopun TEKCTyalrmHNOoT npo6neM BO MaTeMaTU4Ku,

- [aro npecmeTa MakCUMYMOT Ha KBagpaTHa yHKUWja;

- Aa npuMeHn makCMMyMm Ha KBagpaTtHa d)yHKLI,I/Ija BO pearlieH XX1BOT.

AJTATKU N MATEPUJAIN:

- MHTepaKTI/IBHa KHUra,

- |_|pl/lpa‘-IHl/1K 3a metogoT MatemaTuyku JTaBUPUHT;,

- lNMpumeHa Ha Neorebpa;

- Uptexn.

NMPOBJEM:

Ha npegHnoT pen Ha KpoB co dopma Ha
npaBoarofieH paMHOKpaK TpuaronHuk, Tpeba [aa
OTBOpPUME MNpaBoOarofieH MNpo3opel, Kako LWTo e
npukaxaHo  Ha  cnukata.  JlorpkMHata  Ha

xunoteHysata e 8 metpu. Koja Tpeba pa 6uge
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BMCMHATa W LIMpMHATa Ha MPO30PELOT, 3a Aa MOXe BO MOTKPOBjeTO Aa Breryea

MaKcumMmarliHa CBeTJ1IMHa.

(HaodeHo e Oeka ceemnuHama wmo erie2ysa Ke bude MakcuMyM Koea rnospuwuHama

Ha rpo3opeuom Ke 6ude MakKcumym)
HACTABEH 4YAC

1. Bapame o yyeHuuMTe Ja HanpaBaT LpTex/ckuua noBp3aHa co npobnemor, 3a aa

MOXe [a Bu3yenum3npaart u aa pa36epaT 3a WTO ce pa60T|/| BO 3aJa4varTa.

Topic: Functions and their application; Answer: 1

@
(=X
m

-

L 5 J
2. YyeHuuute Tpeba ga ro nocraBat npobnemor. Tue Tpeba ga ro npertsopaT
TEeKCTyanHMoT npobnem BO 3agada co matemaTudkm cumbonu. 3a ga ro Hanpasat

TOQa, THUe Tp668 Ja ce notceTaT 3a npaBoaroneH pamMHOKpaK TpuarosiHnkK m 3a

cdhopmynaTa 3a NAoLWTMHA Ha TPUArOSTHUK.

Topic: Functions and their application; Help: 2

We draw an isosceles triangle ABT with AB= AT and BAT =90°.
Itis given that BI' = 8 meters.

Let AEZH is the rectangular window with one side AE on the basis
of theisoscelestriangle ABI” and AH =EZ=x, AE=HZ=1y,
where x is less than the altitude of the triangle fromvertex Aand

0< y< Bl =8 meters.
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Topic: Functions and their application; Answer: 2

Therefore we have to determine the values of x and y for which the area
E(x,y) = xy of the rectangular AEZH attains its maximum.

Back End

3. Bo 3apavata ce gageHu Hekou ycrnosu, 3aTtoa O YYEeHUKOT ce 6apa oa rm

NPUMEHN UCTUTE NPU peLlaBakeTo Ha Npobnemor.

Koj e coogHoCOT Ha X n y?

Topic: Functions and their application; Help: 3

Since the orthogonal triangle BAH has the angle ABH = 45° "
itis isosceles and soBA = AH = x.

Similarly we have that EI =EZ =x .

Hence

BI'=BA+AE+ETl =x+y+x=2x+Yy

1 | Adattionatinor |G

Kopuctejkn ja ckuuata u nNpeTXogHOTO 3Haewe 3a npaBoarofieH pamMHOKpak

TPpUaroJsyiHUK, Yy4YeHUKOT poara go 3aKIy4dOK [eKa BpcCKaTa rlomer'y X ny e

2X+y=8.

4. 3a pa npogomkm co paboTta, ydeHuUKoT Tpeba aa ja npeTcTaBu NnowTMHATa Ha
npaBoarofHMKOT Kako doyHKUMja co eaHa Heno3HaTa. Toj Tpeba aa Kopuctn meToq

Ha 3aMeHa U aa peln egHOCTaBHN HepaBeHKU.
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5. Cnepgejku

Topic: Functions and their application; Help: 4

From equation 2x + ¥y = 8 we have y = 8 - 2x.
We have 0 <y=8—2r <&

—8 < —2r <0
0=x<4

Topic: Functions and their application; Answer: 4

E(z) = z(8 — 2z) = —22° + 8z

0<x<4

Back m End

’m TnpeTxogHunTe 4YeKopu, YYHEeHUKOoT poara [fo 3aKIy4oK [ekKka

www.math-labyrinth.eu

NnIoOWTMHATA Ha nNpaBoarofiHMK € KBagpaTHa yHKuMja. Ha no4yeTokoT Ha

pellaBateTO Ha OBOj NpobGriem, y4eHMKOT yTBpAyBa Aeka e notpebHa BpeaHocTa

3a BUCMHaTa 1 WnpmnHaTa Ha rnpaBoaroJiHMK CoO MakCMMarHa nrioLwTuHa.

Cera, yyeHukoT Tpeba Aa Hajae kage dyHkumjata E(X) uma makcumym?

YyeHunumTe Ke ce noTceTarT 3a Toa LUTO ekBagpaTHa (PyHKUMja 1 Kora KBagpaTHaTta

dyHKUMja MMa MaKCUMyM.

Topic: Functions and their application; Help: 5

So we have a quadratic function of the form E(r) =ax’+bx+c .
with a=-2,b=8, ¢=0.
Since a < 0, according to the theory of quadratic functions,

the function E(Y) =ax” + bx+c¢ attains a maximum at the

— b
point with x=——.
2a
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Topic: Functions and their application; Answer: 5

Hence for our function we have
b 8

S —
T="9g="4=*°

Than we find
y=8 - 2x=4

6. Bo oBaa 3agaya yyeHuMumuTe ro KOpUcTaT MakCMMYMOT Ha KBagpaTHaTta dyHKuumja

BO pearneH npobnem. Ha npawareTto: Koja Tpeba aa 6uae BucvMHaTa 1 WwWinpuHaTa

Ha MPO30pEeLIOT, 3a BO NOTKPOBjETO Aa Brierysa HajMHOry CBeTNIMHa, OAroBOPOT €:

Topic: Functions and their application; Answer: 6

and y = 4 meters (width) and its maximum area is
E(x,y) = xy = 8 m?

Hence the dimensions of the window must be x=2 meters (height)

= -
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PABOTEH JIUCT 3A YYEHULMU
1. Koja e paBeHkaTa Ha KBagpaTHa dyHKumja?

2. Hauptaj rpacduk Ha yHKumja f(x) = x? + 2x — 3.

Y

-
o

o= N W & O OO N 0 O

-098-7-6-5-4-3-2-11012 3 456 7 8 9 10

3. [Hanu cdyHKkumnjata nma MmHumMym? [Jokonky nma, kage e?
4. [Nann pyHKumjata uma makcmmym? [JOKoOnKy uma, kage e?
5. Ha cnukaTta nma 4 paBeHku Ha KBagpaTHU OYHKLUKN U 4 CKULM Ha rpadouum Ha

KBagpaTHU YHKLUN:

A y=x'-6x+8 B. y=(x—6)(x+8) C y=(x-6)+8 D y=—x+8)x—6)
1 2 3. 4
¥ ¥ ¥ J
\ i
A
FI- e X
x Q X 5
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a) [loBp3un rm paBeHKUTE CO cOOABETHUTE rpadunum 1 objacHu.

PaBeHkaTta A cooaBeTcTBYyBa Ha rpaduk 3aroa LWWTo
PaBeHkaTta B coogBeTcTBYBa Ha rpadmk 3aToa WTo
PaseHkata C coofBeTcTByBa Ha rpadumk 3aroa LWTo
PaBeHkaTta D cooaBeTcTBYyBa Ha rpadouk 3aToa WTo

b) Hanuwwu rv koopanHatute Ha Toukmte P( , ) Q( , ) R( , ) S( , ).

6. Npaduk Ha kKBagpaTHa yHKLUMja UMa Npecek co Y -ockara BO (0,5) 1 MMHUMYM BO
(3’ _4)

a) Hanuwmwm ja paBeHkaTa Ha Hej3uHaTa KpuBa

b) Hanuwwu rn koopanHaTuTe Ha KOPEHOT/UTe Ha KBagpaTHaTa pyHKUuja

7. Jocnud cppnun 6ejsbon-tonye of npos3opel, KOj € 4eTUpu MeTPU BUCOK.

Mosnumnjata Ha TonmyeTto BO [lpaBoaroneH koopauHateH cuctem Oxy e
ogpeneHa co napabona y:—x2+4. Ha konky meTpu opganeyeHocT o[,

3rpagarta BO Koja ce Haora Jocud, TonyeTo Ke nagHe Ha 3emja?

8. Tonka nara on BucuHa o 60 meTpu. KsagpaTHata paseHka d =-5t°+60ja
AaBa ogaanedeHocTa Ha Tonkata d nocrne t cekyHau. llocne Komnky cekyHau

TonkaTa Ke nagHe Ha 3emja?

9. BucuHata BO mMeTpm Ha npoekTun 3a t cekyHOM MOXe Ada ce npecmeTta co
cdyHkumja h(t)=-5t*+40t+1.2 Hajou ja BuMcMHaATaA Ha NPOEKTUNOT Ha 4

CEeKyHan o NnaHCUpaHeTo.
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NPEANOI - NMNAH 3A U3BBEABA HA YAC

oA OBJIACTA HA BEPOJATHOCT

MPOBJIEM: ,Cpenba Ha ggajua npujatenn®

LUEJTHA TPYTIA: y4eHuum Ha Bo3pacT o 17 0o 18 roanHu

MPETXOOHUN YCNOBW (3Haewe u cnocobHocTn noTpebHu 3a crnpaByBawe CO

pa3bupare Ha npobrnemute):
- LWWTo e BepojaTHOCT?

- Kako pa ce ogpeawn BepojaTHOCTa 3a HacTaHOT A?

- KonkaB e ©OpojoT Ha enemeHTapHute HactaHm Q K OBpojoT Ha

NnoBOJIHUTE pe3ynTaTu o4 HaCTaHOT A?

- [a moxaT ga peluaBaat HepaBeHK!.

HACTABHW LENN:

YUYEeHUKOT ke MoXe:

- [Aa ro npeTBopu TEKCTyanHWOT Npobnem Bo MmateMaTuyku npobnem;

- [a nocTtaBsu cTpaTerunja 3a pelaBahe Ha Npobnemor;

- [a janpecmeTa BepojaTHOCTa 3a HAaCTaHoT A;

- jda ja ogpeou BepojaTHOCTa 3a HacTaHoT A,
reomeTpuckaTa BepojaTHOCT;

- [aja KopucTn BepojaTHOCTa BO peasiHUOT XUBOT,

- [aja noBp3e BepojaTHOCTa CO peasiHuoT CBET,

- [0a pa3BuBa BeELWITUHN 3a pellaBaHk€ Ha r|p06r|eM|/|.

AJTATKU N MATEPUJATN:

- VIHTepakTMBHa KHUra;
- [NpupayHuk 3a meTogOoT MaTtemaTuUyKn NaBUPUHT,
- [lNpumena Ha Meorebpa;

- UpTtexn.
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MNMPOBJIEM:

[Bajua npujatenn A n B ce goroeopwurne ga ce cpeTHaT BO LeHTapoT Ha Ckonje of
12 po 1 yacot nonnagHe. Ogpean ja BepojaTHOCTa Aeka ABajuarta npujatenu ke ce
cpeTHaT, ako M ABajuarta no npUCTUrHyBaH-€TO Ha LOroBOPEHOTO MecTo yekaaT 10
MUHYTW Oa cTurHe apyrvmot. [Jokornky npujatenoT He MpUCTUrHe Ha AOroBOPEHOTO

MecCTO, TUue Cn 3aMnHyBaar.

HACTABEH YAC

1. Yuennuute TpGGa Aa Topic: Probability; Answer: 1

ro obenexaT BpeMeTo

Kora ,D,Bale,aTa Let's mark the time of arrival in minutes of the friend A with “x”, and the
time of arrival of the friend B with “y”.
npujatenu ke

NPUCTUrHAT Ha
NIoWTagoT KOPUCTEJKN

NPOMEHITNBU.

2. Y4eHuuute TpGGa Aa Topic: Probability; Answer: 2
r pasbepar
NpoMeHnMBuUTe U aa 0<z<60 and 0<y=<60
oaroBopaTt BO KOU

WHTepBanu ce Back m End

BpeOHOCTUTE Ha

NMPOMEHNUBHUTE.
3. Ha yueHuumnTe um ce — z
npeanara ga kopuctart ] i
TOYKa S CO KOOpAMHATM X _— '
ny. Unu: S(x,y) ga ro O o ) o
obenexart BpeMeTo Ha ° :T
MPUCTUIHYBame Ha O|a-cag

@ o-n0
ABajuata npujatenu. Ha -
y4eHULMTE UM ce AaBa © - .

11 S L L

BU3yenu3auuja Ha ' ) .
y HA http://tube.geogebra.org/m/UhentK8w?doneurl=%2Fse

arch%2Fperform%2Fsearch%2Fzoran%2Fpage%2F2

npodnemoT Bo ["eorebpa

M HAaCOKM KaKo TOa ga ro
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HanpasaT CaMOCTOjHO.

%2Fr%2F0

4. Y4eHUKOT ce Haco4vyBa
[a ja Hajoe BepojaTHOCTa
Ha HacTaHoT A, npeky
KOpucTere Ha
reomeTpucka

BEpOjaTHOCT.

Topic: Probability; Answer: 6

[€2| - the area of the figure of elementary events,

|;l - the area of the figure of favorable events,

5. Ha yyeHukoT My ce
nomara ga ro ogpeam
MHOXECTBOTO Ha
erneMeHTapHu HacTaHu

Q.

Topic: Probability; Answer: 7

A square with a side of 68 units.

Q= {(z,y)[0<z<60;0 <y <60;z,yc Z}

6. Ha yyeHukoT my ce
AaBa nomMoLl 3a
npecmMeTyBahe Ha

naowTuHaTa Ha Q.

Topic: Probability; Help: 8

The area of a square with a side a, P = a’ . Make a sketch
(drawing).
2
| = 602 = 3600

7. YYEeHUNKOT e HacovyBaH
npeky npawamara: LLTo
e notpebHo 3a gBajuaTta
npujatenun ga ce
cpeTHaT? Konkaea e
pasnukata BO MUHYTU
Kora TMe npucTurHane Ha

nnowTaaoT?

Topic: Probability; Answer: 9

The difference in an absolute walue has to be less than or equ
al to 1@ minutes.

|z —y| <10
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8. YueHnuute Tpeba ga
ro obenexart HacTaHoT
LUTO Ke ce cnyyun. HactaH
A — npuvjatenuTe ce
CpeTHyBaaT Ha
nnowTanoT. Koe e
MHO>XECTBOTO Ha
NMOBOSHWN HAcTaHn?

Topic: Probability; Answer: 11

A=A{lz,y) |z, € Z; |z — y| <10}

Back m End

9. Ce 6apa oa yvyeHumuuTte
Aa ja ogpenar
nrowTmnHaTa Ha A npeky
pellaBahe Ha

HepaBeHKM.

Topic: Probability; Answer: 12

To determine the area of the figure obtained for the favorable

events, by
solving the inequality.

z—y| <10 .

10. Kou aBe HepaBeHkn

ce npobusaat? NpecekoT

Topic: Probability; Answer: 15

Ha [BeTe pelleHunja e y<z+10
and

nrowTmnHaTa Ha A. v >z 10

11. YyeHuuute Tpeba ga | y=x+10

ro ogpegat rpadukoT Ha
npasute nuHun. Tpeba
[a ce Hajae NpecekoT Ha
npaBuTe NIMHUKN CO
CTpaHuTE Ha KBagpaToT.
HanpaBeTe ckuua Ha

rpadukoT.

(Mpecek co npaBuTe NNHUA
y=60 1 x=0)

y=x-10

(Mpecek co npaBuTe NMHUA
y=0 n x=60)

12. YyeHnuute Tpeba oa
ja npecmeTtaat
nnowTMHaTa Ha

pobueHara curypa.

ObenexeTe rM npaBnTe NNHUK Ha rPadmKOT CO

upBeHa 0oja u ogpefeTe Kage TouykaTa S(X,y) Ke nexu,

aKo ABajuaTa npujaTtenu ce cpeTHarT, U Kage OOKOSKY

HEe Ce cpeTHar.
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Ako ToukaTta S(X,y) nexu Bo nnaBnoT gen Ha
KBaZpaToT, Toralwl ABajuarta npuvjatenu Hema ga ce
cpeTHaT. AKO TouKkaTa Nnexun BO BHAaTPELIHWOT Aen
obenexaH co npasu NMHUK (CO UpBeHa Boja Ha

cnvkaTa) Toralu ABajuata npujatenu 6u ce cpeTHarne.

13. Ha yyeHuumnte um ce
nomara co cnegHure
npawata: Koja e
nrowTunHaTa Ha A?

Kako ga ce npecmeTta
Taa? LWWTo npeTtcraByBaar
ABaTta nrnasu

TpuaronHuun?

Topic: Probability; Answer: 18

The area of A is a difference from the area of the whole squar
e and the square
made up of two isosceles right triangles with a cathetus of 5@
units.
|| = 60% — (60 — 10)* = 607 — 502
and

|4l = 3600 — 2500 = 1100

14. Yyennuute Tpeba aa
ja npecmeTaaTt
BepojaTHOCTa Ha

HacTaHoT?

Topic: Probability; Answer: 19

4
P(4) =5 = 50 = %

P(A)=0,31

15. N n3paseHa BO

NPOLEHTU. 3aKIy4oK.

Topic: Probability; Answer: 20

31%
The probability that the both friends will meet each other is 31%.
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Feorebpa-annetr

MpoTokon 3a KOHCTpyKUMja Bo eorebpa

1 a=2 | Slip a, from 0 to 60, step 1, check ,, Accidentally “, Turn animation on
—_—

2 a=2 | Slip b, from 0 to 60, step 1, check ,, Accidentally “, Turn animation on
—_—

3 L\_;. In the window for entry, point S=(a,b)

Right click on the point S and in the characteristics in the tab - Basic to
4 —*— | turn on — trace, in the color tab to choose red, and in the tab — Advanced

> Term for indication, to enter: abs(a-b)<10

5 In the window for entry, point S_1=(a,b)

Right click on the point S_1 and in the characteristics in the tab - Basic to
6 turn on — trace, in the color tab to choose blue, and in the tab —
Advanced > Term for indication, to enter: abs(a-b)>10

7 A | Points A=(0,0), B=(60,0), C=(60,60), D=(0,60)

8 L\) Polygon ABCD

9 In the window for entry straight lines: y=x+10, y=x-10

10 ABC Insert text: Show the solution

Checkbox - show / hide objects:

—®
11 -"’-'f.'.':- Select the straight lines y=x+10, y=x-10.

12 G..j. Turn on the animation
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PABOTEH JIUCT 3A Y4YEHULIN

1. Ce n3BnekyBa Npou3BosiHa kapta of edeH wnun co kaptu. Koja e BepojaTHocTa

Ja ce n3sneye gama?

2. Bo egeH cag nma 3 upBeHu pamnun, 7 3enedn n 10 6enn. Ako 3ememe efHa

Nnpou3BOHa LiaMmnuja og cafoT, Koja € BepojaTHOCTa Aeka Taa ke buae 6ena?

3. Bo egHa rpyna og 200 nyre, 50 og HMB nmaat A KpBHa rpyna, 65 o HuB umaar B,
70 umaat O nl5 AB kpBHa rpyna. AKO cny4vajHO u3bepeme efeH YoBEK 0f

rpynarta, Koja e BepojaTHOCTa feka Toj ke uma O KpBHa rpyna.

4. Koja e BepojaTHoCcTa aa ce fobue HenapeH 6poj 2

s -

Kora ke ppnmme efHa kouka co 6 ctpaHn? N Q’ N
S .j \},V -
. . r e .
5. Koja e BepojaTHocTa ga ce gobue 7 kora dpname Lo °
KoLka co 6poeswu of, 1-6? sl

' 4

6. Koja e BepojaTHocTa ga ja nsbepeme byksata ,M"

oa 36opoT matemaTtumka?

7. Tpeba pa ce n3bepe nopota oa 12 uneHa, o4 nNUCTa Ha nNpeanoXxeHn 35 maxu un

15 eHu. Konkaea e BepojaTHOCTa BO NopoTaTa fa Hema noBeke of efHa xeHa?

8. Bo egHa kyTtunja co 100 kankynatopu 3 ce HeucnpasHu. Ako nsbepeme 5, koja e
BepojaTHOCTa geka:
a) YeTupu ce ucnpasBHW, e0eH pacunan;
b) mma HajmHOry gBa pacunaHu;

C) cuTe neT ce UCMpaBHM.

9. Ce n3bupa ogbop oa 6 uneHa oa knyd Bo koj Mma 18 mallkm n 12 XXeHCKn YneHa.
a) KonkaBa e BepojaTHOCTa AeKa Ke MMa Hajmarnky egHa xeHa Bo oabopoT?

b) Hajou ja BepojaTHOCTa ga Mma Tpu Maxu U TpU XXeHn BO 0400poT.
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NMPEONOr - NMNAH 3A U3BEAOBA HA YAC Ol OBJIACTA
ABWXEHE
MOOENWPAHE CO JINHEAPHU PABEHKH

MPOBJEM: ,[BnxeHe Ha BO30BU"
LENHA TPYTIA: yyeHuum Ha Bo3pacTt of 14 oo 15 rognHm

MPETXOOHWM YCNOBMW:
- Kou ce KoMNoHeHTUTEe BO NPaBOSIMHUCKOTO ABMXKEHE?
- Koj e ogHocoT nomery H1B?
- Co kou cuTyaumm Moxeme aa ce cpeTHeMe kora coobpakaat Asa Bo3a?

- LWTo 3Haum BO3MNO co oapeneHa OOMMKMHA Ja NOMUHE cTaTudeH 06jekT?

HACTABHUW LIEJINA:
- [a mojenupaar cuTyaLun BO ABMXKEH-€e NPEKY paBeHKH,

- Ada ce npecmMmeTa pe3yntaTtoT cropen nocraBeHaTta CVITyaLI,I/Ija.

AJTATKU N MATEPUJANN:
- WHTepaktnBHa KHUra;
- TNpupayHuk 3a meTogoT MaTemMaTU4KM NAaBUPUHT;
- lNpumeHa Ha Neorebpa,;

- Uptexu.

NMPOBJEM:

EneH Bo3 nommuHyBa nokpaj ctond 3a 6 cekyHam u UCTUOT MOMMHYBaA MPEKY MOCT
ponr 160 meTpu 3a 14 cekyHaun. [lpyr BO3 Ma UCTa AOSDKMHA U ce ABWXKU CO Bp3nHa
o4 36 kM / 4. 3a Konky Bpeme (BO CeKyHOW) Tue Ke ce cpeTHaT efeH Co Apyr ako

naTyBaaT BO CNPOTMBHA Hacoka?
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HACTABEH YAC:

- [a ce obugeme fa ro pasbepeme TekcTtoT. He MoXeme aa ro cornegame LenuoT
TeKCT ofeaHall, na ke ro nogenvMme Ha OenoBu.

- YUntame: ,Bo3oT nomuHyBa nokpaj ctonb®. 3Haum, npobnemoT ce ogHecyBa Ha
aBmxkewe. 3atoa Tpeba pga ce notceTMMme Ha (Teopujata) rnasHuTe
KapakTepUCTUKN Ha OBMXKEHETO U OCHOBHUTE 3aBMCHOCTU NOMeEry HUB.

» T -Bpeme

» S — pacTojaHune

vt

» V — 6p3nHa

1. Yutame: ,Bo3oT noMuHyBa nokpaj ctond”. Janu cutyaumjata e jacHa?

- [Ha ja wnyctpupame oBaa cuTyauMja M pfa ja aHanusvpame. Kowu
pasMucryBawa M 3aknyyoum ke rm Hanpasume? [da pasjacHume geka Ttoa e
e[lHa eHepru4Ha, npakTnyHa cuTyauuja.

- [Jajavnyctpupame cutyaumjata.

-

(AL 26

- Kora Bo30T nomuHan nokpaj ctondot? (Kora gypu n nocnegHUoT BaroH
nomuHan,).

- Pasmucnete 3a ckuyaTta! Cnopegete ro TeKCToT co ckuuaTta!

- Kako npaktnyHa cutyaumja, ro pasjacCHMBMe TEKCTOT: ,BO30T noMuHaN nokpaj

cTonboT", u cera BO30T ro NpemMmHyBa cTonboT 3a 6 cekyHaw.

58



European Erasmus+ Project Math-Labyrinth www.math-labyrinth.eu

-  Wmame Bpeme kora BO30T ro npemuHan ctonbot, kon pednekcun Tpeba ga
Cce HanpaBaT BO OBa BpemMe Ha HecoBnarawe? (3a 6 cekyHaM BO3OT rO
npemMuHan ctonboT u co kakBa 6p3nHa?) Koe pactojaHue ro nomumHan?

- Opgrosopu r1 oBme npawana! NMornegHeTte ja ckmuuaral

SAKITYYOLIN:

- [lomuHaToTO pacTojaHMe e eQHaKBO Ha JOSPKMHATa Ha BO30T S = D;.
- PenatuBHaTa 6p3vHa e egHakBa Ha 6p3nHaTa Ha Bo30T V = V.
Moxxe ga ce cygpute Co CnuyHa cutyauumja Bo gpyr npobnem. Cymumpaj!
- Tenoto co ogpeaeHa oomkuHa (Bo3) NOMMHYBa MOKpaj cTaTuyeH objekT 6e3
AormkuHa (6e3 ncterHysame).
- PenatuBHaTta 6p3unHa e 6p3nHaTa Ha ABMXKEYKMOT OBjekT.

- lNomuHaToTO pacTojaHne e gormkMHaTa Ha 06jeKkToT.

2. [a ro npoTosnkyBaMe TEKCTOT: ,Had MOCTOT ...“. BO30T NnOMUHYBa NpeKy MOCTOT.

- CnopepgeTte v gBeTe cuTyaumun. Bo3oT nomuHyBa nokpaj cTtond, a cera
nomuHyBa Hag MocToT. (MocToT nma aosmkmHa).

- Ja ja pasjacHume oBaa cuTyauuja:

- Kora mucnvme geka Bo30T ro npemuHan moctot? (Bo3oT ro npemuHan

MOCTOT KOra mn nocrneaHmoT BaroH I'IpeMVIHaJ'I).
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3AKITYYHOLMU:

- [TlomuHaTOTO pacTojaHMe e edHaKBO Ha 30MpPOT Ha AOSPKMHATa Ha BO3OT U
AOJDKMHA Ha MocCTOT (S = Dy + M).

- PenatuBHaTa 6p3unHa e egHakBa Ha 6p3nHaTa Ha Bo30T V = Vi.
Uutame: ,Bo3oT nomuHan nokpaj ctonbot 3a 6 cekyHan“. Pasmucnu! (Maysa 3a
pedrnekcuja). Hue uutame: ,Hag moctoT gonr 160 meTpum - 3a 14 cekyHaun®.

Paamuncnu! (Maysa 3a pednekcuja).

Yutame: ,[pyr BO3 umMa ucta JOrmkMHa uU ce OBWMXKM co Bp3mHa og 36 km / 4.

[anv nma Hekou HejacHM cuTyaumm BO nocnegHata pedvenuua? (He / da).

3. 3a konky Bpeme (Bo ceKkyHau) ke ce npecpeTHaT efeH co ApYr ako naTtysaaT BO

CNpoOTMBHA Hacoka?

- [la ce pasjacHu cuTyaumjaTta HanomeHyBamMe feka: ,BO30BUTE ce ABMXKaT BO
CMPOTUBHA Hacoka 1 ce pa3aMuHyBaaTt eeH co gpyr'!

- [aja nnyctpupame cutyauujara:

-
55- el Y
= 7
~oon .

- Haupraj ckuual

- Kora mucnume peka Bo30BUTE ce pa3MuHyBaaT efeH co gpyr? (Mucnume
AeKka BO30BWTE Ce uMaaT pa3MuMHato edeH CO Apyr Kora U HUBHUTE
nocrnegHu BaroHn ce pasMmuHane).

- v ogpenoyBame 3aBUCHOCTUTE MNOMElYy KBaHTUTATUBHUTE KapaKTEPUCTUKWU,
penatuHata ©6p3vHa, NOMMHATOTO pacTojaHue, BpeMeTo NnoTpebHo 3a

MerycebHO pa3mMuHyBare€.
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SAKITYYHOLIN:

- lNMomwnHaToTO paCTOjaHI/Ie € €HaKBO Ha 36I/IpOT Ha OO0JTXnHaTa Ha NpBUOT BO3

W Ha gorkuMHaTta Ha BTopmoT (S =Dy + D).
- PenatueHaTa 6p3vHa e egHakBa Ha 36MpOT Ha Op3uMHaTa Ha NPBUOT BO3 U

6p3unHaTa Ha BTOopunoT (V = V1 + V).

[a rm cymmnpame Tpute CUTyaLnu:.

1. Bo30oT nomuHyBa cTatmyeH oOOGjekT (HarnmacyBame pfeka cTonboTr uma camo
BUCKHA):
a) NOMMHATOTO pacTojaHne e eHaKBO Ha AOoSMKMHaTa Ha Bo30T (D);
0) penatnBHaTta 6p3nHa e 6p3nHaTa Ha BO30T.
2. Bos (oBwxeykn 06jekT co OOMMKMHA) MUHYBa Hag MOCTOT (0BjeKT Co AOSKMHA, HO
cTaTU4eH):
a) NOMUHATOTO pacTojaHne e eQHaKBO Ha 30MPOT Ha [OMmKnHaTa Ha BO3OT U
AorkuHaTa Ha mocToT (S = D1 + M);
0) penaTuBHaTa 6p3nHa Ha OBWXEeHEe Haf MOCTOT € eJHakBa Ha bp3nHaTa Ha
BO3OT.
3. lNpun pasmuHyBake Ha OBa NpeaMeTW LWITO Ce ABWXKAT W MMmaaT ofpeneHa
AOIKMHA 1 Bp3unHa:
a) NOMMHATOTO pacTojaHMe e eQHaKBO Ha 30MPOT Ha OOIMKMHMTE Ha [BaTa
Bo3a (S = D; + Dy);
0) penatuBHaTa 6p3vHa e egHakBa Ha 36MPOT Ha GP3MHUTE Ha ABaTa BO3a
(V=V;+ Vo).

Ajoe pa ro npoyntame uenuoT npobnem: EaeH BO3 nmomuHyBa nokpaj ctonb 3a 6
CEKyHAM MU UCTMOT NOMUHYBa npeky moct gonr 160 metpn 3a 14 sec. [pyr Bo3 nma
ncTa OOMKUHA 1 ce ABUMXM co Bp3nHa oA 36 KM / 4. 3a Konky BpemMe (BO CeKyHAM)

Tne Ke ce cpeTHaT efleH CO Apyr ako natyesaaTt BO CNpOTUBHa Hacoka?

- [anwn coctojb6ata e jacHa? (da / He)

- PeweTe ro npobnemor.
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1. Bo3oT noMuHyBa nokpaj ctonboT

Heka pomxkuHaTta Ha BO30T € X
X
D: x>0 t=6s. V:Em/s

2. Bo30T noMuHyBa Hag MOCTOT

160+ x
14

S=(160+x)m t=14s = V m/s

3. HanunweTte paBeHka KpUCTEjKkMU M 3aknydoumnTe 3a bp3vHa BO npBaTta M BO BTopaTa

cutyaumjal

x 160+X
—= 42, D: x>0
6 14
7x =3(160 + x)
X = 480 + 3x
7X - 3x =480
4x = 480| :4
X =120 € D
120
V = —=20m/s
6

Ogroeop: [HomkuHaTta Ha Bo30T € 120m; bpauHaTta Ha Bo30T € 20 m/s.

npBe BO3 BTOp BO3

Vi =20m/s V, = 36km/h = 10 m/s
D;=120m D, = 120m

PenatmBHa 6p3nHa: V =V +V; V = 20m/s + 10m/s = 30m/s

MomMnHaTo pascTojaHme npea ga ce pasMuHar .

S=D;+D; S =120 +120 = 240m

S 240
MoTpebHo Bpeme aa ce cpeTHaT: t=—=—=8s

vV 30
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OaroBop: BpemeTo (BO CEKyHAM) LUTO € NOoTpebHOo 3a f4a ce pasMuHaT efeH co apyr

e 8 cekyHaw.

Ajoe ga ro onuweme npuctanoT KOH npobrnemorT!

- Hwue ja pasrnegyBame coctojbata Ha cekoja cuTyauunja NoeguHEYHo:

1. Bo3oT nomuHyBa nokpaj cton6.
2. Bo3oT nomuHyBa Hag MOCTOT.

3. Bo3oT ce pasmuHyBa co apyr Bos3.

- KakoB e npucTanoT KOH Cekoja of OBME CUTyaLmnn?

1. Hue ja unyctpupame cutyauujata.

2. 'n genume Hej3HUTE KBaAHTUTATMBHM KapakKTEPUCTUKU - pacTojaHne, Gp3uHa,
Bpeme.

3. Ja HarnacyBame Gp3nHaTa Ha ABMXEHETO M MOMUHATOTO pacTojaHue.

3AKINYYOK:

Co uen ga ce pewn npaktnyeH npobnem, HMe NpBO Mopame da ja pasbdbepeme
cocTojbata getanHo. Ha noyeTok HM ce 4YMHM Oeka He pasbupame HMWTO, na
MopaMe [a ja untame BO AENOBU 3a Aa ja chaTMme cekoja 3aBpLleHa Mucrna of
TeKCToT. AKO He CMe Ce cpeTHane CO TakBa cuTyauuja, ke ce obuageme pa ro

3amMucriMMe TEeKCTOT Oa4erHO, 3a [a ro pasjacHume 3a cebe.
MHoOry e BaXXHO OTKaKO MpakTU4YHO CMe ja pasjacHune cuTyaumjata noctaBeHa o[

TEKCTOT, Ada M yTBpaAuMMe T[MaBHUTE 3aBUCHOCTU nomefy KapakTepunctnkmte BO

cuTyauujaTa.
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PABOTEH JIUCT 3A Y4YEHULIN

1. [1Ba aBTOMOGMNMN ce ogaaneyveHn 500 kunomeTpu U ce OBMXKaT OUPEKTHO efeH
KOH gpyr. EaeH og astomobunnte ce asmxkm co 6pamHa og 100 km/y, a gpyrnoT ce
ABWXK co Bp3auHa oa 70 kv/u. MNoag npeTnoctaBka geka aBToMobunute TprHysaat

BO UCTO BpeMe, KOJKy Bpeme e NoTpebHo ABaTa aBToMobuna aa ce cpetHaT?

2. [1Ba yamum TprHyBaaT Ha opaanedeHoct o 100 kunomeTpu uM ce aBwxar
HafecHoO BO MUCTO Bpeme. YameuoT of NeBO Ce ABMXW CO [BOjHO nororiema
O6p3nHa o YameuoT AecHo. leT 4Yaca NoO TprHyBaweTO YameuoT o4 nesaTta
CTpaHa ro CTUrHyBa 4ameuoT of fgecHaTta ctpaHa. Konky 6p3o ce oBumkern cekoj

yameL?

3. [1Ba aBMoOHa noneTtyBaaTt of UCTa To4ka BO 8 4yacoT. ABMOHOT A fieta Ha UCTOK CO
O6p3nHa og 600 km/4, a aBMoHOT b neta Ha 3anag co 6panHa 450 km/y. MNMocne
KONKy BpeMe Tue ke bugaT ogaanedeHun Ha pactojaHue og 1400 kmnomeTtpn? 3a
KONKy Bpeme ke buaat pasgeneHn Ha 1400 knnometpun? Konky ganeky cturHan

CEeKoj o4 aBUOHUTE?

4. Bo mupHa Boga, YameLoT Ha NeTap oam 4 natn nobp3o o4 TEYEHNETO Ha pekaTa.
MaTyBa 15 kunomeTpm Harope no pekata U ce Bpaka 3a 4 yaca. Hajoete ja

Op3anHaTa Ha TeYEeHNeTo Ha pekarTa.

5. Kowyna ce npogasa 3a 15,00 eBpa, a ucrtata e HamaneHa 3a 35%. 3a Konky

€Bpa ce npodaearlia Kowynata npen I'IOI'IyCTOT?

6. Bo egHa kaHuenapuvja uma gBe MalUMHW 3a nakyBawe Ha nnuvka. MawuHata A
MOXe [a CnakyBa efeH nakeT nnuka 3a 5 yaca, gogeka mawuHaTa b moxe aa
cnakyBa efeH nakeT 3a 3 4vaca. Konky yaca ke um bugat notpebHn Ha aBeTe

MalLVHW 3aeHO Aa crakyBaaT ejeH NakeT nnuka?

7. Mapwuja Moxe ga ro Mc4MCcTu KOMNMEKCOT 04 KaHuenapum 3a 5 yaca. PaboTtejkn co
JoBaH 3aefHo, MOXaT [a ro ucymctaTt UCTUOT KoMrreke 3a 3,5 yaca. Kornky Bpeme

My e NnoTpebHO Ha JoBaH Aa ro MCYUCTU KOMMSIEKCOT cam?
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NMPEANOr- NMNMAH 3A PABOTA HA YAC
PELLABAHWE HA CUCTEM O BTOP CTENEH CO [ABE
HEMNO3HATH

MPOBJIEM: ,JlumeH nokpme®
LENHA TPYTIA: 16-roguwwHn yyeHuum
MPEQYCITOBMU:
- WTto 3Hauu kBagpaTHa pyHkumnja?
- W70 3Haum xmnepbona?
- Kako ce pelwaBa cuctem ozl BTOp CTENEH CO Be HeNO3HaTH?

- WT0 3Haeme 3a Buetosute popmynn?

HACTABHUW LENWN:
— [a ce pewasaaT MNpakTU4HW CUTyauum CO CUCTEM O BTOP CTeneH CO ABe
HenosHaTw;
— pa ce ynotpebat dpopmynute Ha Bueta, lNutaropnHata Teopema, rpaduk Ha
yHKLMja;
— [a ce unyctpupa rpaduyko peLleHue;

— [a ce pasrnefaart noBeke NpucTany Ha pellaBake Ha Npo6nemMor.

AJTATKU N MATEPUJANN:

MHTepaKTVIBHaTa KHUTa;

— T[pupavHnk MaTtemaTnykm NaBUpPUHT,;

"eorebpa anneTy;

— UpTexu.

NMPOBJIEM:

3a pa ce HanpaBu NOKPWMB Ha CTpea, Tpe6a Aa ce ncedye meTtaneH num Bo ob6nMK Ha

npaBoaronHuK co nnowTuHa og 12 m* u 5 m aujaroHana. HajoeTte rm cTpaHuTe Ha

MeTarnHumoT JInMm.
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HACTABEH YAC:

[a ce unyctpupa cutyaumjartal

dopmaTa Ha MeTarHWOT nNuUM €

npasoaronHuk. 'v 6apame HerosuTe

anmMeHsnn, ctpaHute a v b. [a ja

npuMmeH1me dopmynarta 3a

nnowTmHa Ha npaBoaroJiHUK:

S=a-b

LTom ke rn no6apame OOJDKMHaTa U WnpunHata Ha meTajiHMoT JInM, uMame Be

HEeNno3HaTu. X —A0JKUHaTa ny - WnpuHara.

| _Ha4yuH: Mopame a co3jageme [OBe paBeHKM CO oOoBUE BeJIMYMHU 1N Oa WU
pewiaBame KakKo CUCTEeM. Kakeu BPCKM MOXeme Oa Buamnme nomefy oBne pBe

BENMUYNHN?

1. On ycrnoBuTe Ha NpoBrnemoT, nrowTuMHaTa Ha MeTanHuoT num e 12m?,

cnencTBeHo Xy = 12 ke 6buae egHa of OBETE paBEHKMU.
2. [Hanv rmegaTe gpyra 3aBUCHOCT NoMery X ny?

3. Toa ce kaTeTuTe Ha NpaBoaronHMoT TpuaronHuk A ABC yunja xunoTteHysa e 5

m.

4. [a ce notcetume Ha MutaroposBa Teopema: ¢’ =a’+b’. CneactseHo
52 = x> +y°.
Ja nobueme BTOpaTa paBeHka BO CUCTEMOT.

MocTaBeTe rM cuTe NO3HATH BpeaHocTu!

g

\&
\®
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- bwnpejkn x M y ce cTpaHuM Ha MpPaBOArofiHMKOT, Mopa [a ce MNO3UTUBHU

opoeBun,t.e. D: x>0,y >0.

3. [a ce co3gage cuctem n ga ce peun!

X?+y>=25
X-y=12
Ha konky HaumHM MoXxe [a ce peLun CUCTEMOT?
- Co 3ameHa n gopgaBame.
[a ro pewumme CMCTEMOT CO 3aMeHa:
X +y> =25
X-y=12
X +y> =25
y=—
X

x* —25x* +144 =0
gL

y

SAKITYHOUMW: PewennjaTa (-4, -3) n (-3, -4) ce Henpudatnmemn BpegHOCTUN 3aToa
He ce pelueHne Ha NpobnemoT, T.e. MeTaNHMOT MMM Mopa Aa MMa OUMEH3UK of 4m

n3m.

[a ro pelumme cUCTEMOT CO AoAaBaH-€:

X*+y*=25
X-y=12/-2

(+)

X’ +y? =25
2xy =24

(x+ y)2 =49
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N
X+y=7 X+y=-7
X-y=12 X-y=12

{x1:4_ {x2:3_ {x3=—4_ {x4:—3
y1:3’ y2:4, y3:_3’ y,=—4
SAKITYHOUMW: PewennjaTa (-4, -3) n (-3, -4) ce Henpudatnmemn BpegHOCTUN 3aToa

He ce pelleHMe Ha npobnemoT, T.e. MeTanHMoT MM Mopa Aa MMa AUMEH3UM o 4m

m3m.
[l HaYMH: MoxeTe nu ga ro pewnte NPobNEMOT Ha APYr HAYNH?
[1a ro nckopucTumMme HalleTo 3HaeHe 3a TeopeMnTe Ha BueTta.

Koja hopmyna 3a ckpateHO MHOXEeHEe MOXe Aa ce ynotpebu Bo npobnemoT?

X2+ Y2 =(X+Yy)*—2xy

Buetosu chopmynum

AKO X, U X, CE KOpeHM Ha X° + pXx+q=0 3Haun X, +X, =—p, XX, =(

) b c
AKO X, M X, Ce KOpeHM Ha ax” +bx+Cc=0 3Haun x +X, =——, XX, =—
a a

X2+y2=52
{ X+y =(x+y) =2xy = (X+y)°-24=25 = (x+Y)* =49

X-y=12

=>X+y=7TvX+y=—7
X+y=7 ) 2
Yy =12 XMy ce pewennjaHa p°-7p+12=0 = p,=4,p,=3

X+y=-—7 . 2
wy —12 XMy cepelwennjaHa q°+7q+12=0 = ¢, =-4,0,=-3

PeweHnunjata ce: (4,3), (-4,-3), (3,4), (-3,-4)
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SAKITYHOUMW: PeweHnnjata x + y = -7 ce HenpudgaTtnmem BpegHoctn (D: x > 0, y > 0)
N 3aTtoa He ce pelleHne Ha npobnemoT, T.e. MeTanHMOT NUM Mopa ga uma

anMmeH3um og 4m n 3m.

lll HaYKH: [1a ce noTceTuMe LUTO 3HaAeMe 3a rpadvk Ha PyHKLMja U Aa BUOUME Aanu

nNpobneMoT MoXe [a ce peLun rpadouydku.

¥

- Koj e rpacdmkoT Ha paBeHkaTta X+ Yy’ =a’?

- Kpyr co paguyc a.

- HaupTaj ro!

- Koj e rpacmkoT Ha paBeHkaTa x-y=a?
- Xunepbona Bo | n lll kBagpaHT.

- Haypraj ja!

[a cymupame n saknydnme!
SAKITYHOUMU:

- Bapame MOXHO pelleHne Ha OBeTe paBeHkW. CneacTBeHO Ha oBa, Toa ce
TOYKWUTE Kade ABaTa rpaduka ce cevar.

- HauprTaj!

(4; 3); (4; 3) & (3;4);(3: 4)

3akny4yok: PeweHunja Ha npobnemute ce 4 n 3 6uaejkn HeraTUBHUTE BPEOHOCTU He
ce pewenunja (D: x>0,y>0) (D: x>0,y >0).
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Opgrosop: MeTanHWoT NuM Mopa Aa uma gumeH3nn og 4m n 3m.

3aKny4oK:
Co uen ga ce pelm npaktudeH npobnem, NpBo Mopame ae rm pasbepeme ycnosuTe

BO geTtann. AKO He CMe ce cpeTHarne Co TakBa cuTyauuja goTtorawl, ke ce obugeme
Aa ja samucnmme 1 pasjacHume. Mopame ga ognydnmmMe Kako ke npucranmme u Kako
Ke ja peluMme (Koj MeToA Ke ro NnpuMeHume).

MHory e BaXHO, OTKakO NpakTUYHO Ke ja pasjacHMMe cuTyauumjata nocrtaBeHa BO

TEKCTOT, Aa M ofpeanMe OCHOBHUTE BPCKU MOMEry BENUYUHUTE BO CUTyaLmjaTa.

PABOTEH JIUCT 3A YYEHULIN

1. Pewwu ro cuctemot Xy’ =10
16x° +y* =25

2. EpeH wnHxeHep Tpeba ga gusajHMpa KOMMjyTepckn ekpaH co 19 mHYa BO
AvjaroHana u nnowTuHa of 175 kBagpaTHM WH4Ya. Hajau rv gumeHsuute Ha
€KpaHOT CO TOYHOCT 0A efHa geuumana.

3. Hajou aBa peanHu 6poja unj 36up e 3, a 36UpoOT Ha HUBHUTE KBagpaTu € 5.

4. Hajou rv guMeH3uMTe Ha NPaBoarofiHUK co nnowTtnHa 32 m*u nepumetap o 36
m.

5. EpHa npaBoaronHa kyTunja 6e3 kanak ce gobuBa cO OTCeKkyBawe Ha KBagpaT CO
CTpaHa oA 6 WH4Ya o cuTe 4YeTupu arnnm oa eAeH npaBoarosieH KapToH WU
CBUTKYBaw€ Ha KpaeBuTe U CcTpaHuTe. [lnowTmHata Ha KapTOHOT npen

OTCEKYBaH-ETO Ha arnuTte buna 768 kBagpaTHM MHYKM, @ BONYMEHOT Ha KyTujaTa

e 1.440 kybHN nHuKN. HajoeTe M AMMEH3MMTE Ha NPBMYHOTO Napye KapToH.
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PABOTEH JIUCT 3A YYEHULIN

1. 3a naTtpoHaTOT Ha y4YunuwTeTo ce opraHu3mpana Tpka Ha 1000 m.
Yynnmwreto o6e3dbeanno Harpagu 3a cuTe yYeCHUUM BO BMA Ha CnopTcka
onpema. BkynHata cyma noTpoLleHa 3a HarpaguTe Kako CrnopTcka ornpema e
5000 eBpa. YuyeHuKoT koj nobeaun Ha TpkaTa Moxen ga oabepe onpema 3a
800 eBpa, gogeka cekoj LWTO CTUrHan nocne Hero aobun Harpaga 3a 50 eBpa
NoeBTUHA of MPETXOAHMOT HaTnpeBapyBad. Konky yvyeHuumn yyecTtByBarne BO

Tpkata?

2. [epoto my gan Ha BHYKOT egHa Kodba u ro saamonun ga goHece 8 nutpa Boga
oa 6yHapoT. KodaTa e gnaboka 24 cm, a gnjametpute ce 16 cm Ha AONHMOT
n 24 cm Ha ropHuotT gen. Moxe nu BHYKOT ga ro goHece ©GapaHoOTo

KoJin4eCcTBO BOA4a caMoO CO €HO odewe A0 6yHap0T?

3. Bo mMeHuUTO Ha egeH pecTopaH ce Hyau canaTta o4 AoMaTu, KpacTaBuum M
cupemnse. Nopunjata e 750 g. PectopaHoT v KynyBa gomaTtuTte Mo ueHa og 3
eBpa 3a kg, kpactaBmunte — 2 eBpa 3a kg un cupereto — 7 eBpa 3a kg. Konky
rpama cuperwe uma BO efHa nopumja canarta ako uma 250 g kpactasuum, a

uenara nopuuja pectopaHoTt ro ymHn 2,40 espa?

4. Tetap pobuea of cBojaTa 6aba 4 espa ABa NnaTn CEAMUYHO U CO TUE Nnapu Cu
3
KyrnyBa COK W Yokonaga. Yokonagara YnHm A o4 napuTe, a octatokoT [leTap

ro Tpowwn Ha cok. Ho, ueHata Ha 4okonagaTa BO MpoAaBHUUATa ce
sronemuna 3a 12%, a cokoT gobun Hamanysawe oa 15%. Moxe nu cera

MeTap ga cu Kynu Yokonaga v cok 3a 4 espa ABa Natn CeAMUYHO?

5. Mapwuja v Hej3aMHMOT BpaT nmaat 3aegHu4ka coba. Taa ja ymctn cobata 3a 10
MUHYTKU, a TOj 3a 25 muHyTu. Konky Bpeme ke um Tpeba pa ja mcumucrar

cobaTta ako paboTaT 3aeaHo?

6. EgHa uvnuHgpuyHa Yawa MMa paavyc Ha ocHoBaTa efHakoB Ha 25% opf
BMCMHATa Ha valuaTta. [lo Koja BUCMHA MOXeMe [a ja HanomnHume 4ailata co
COK, Taka LUTO Kora ke CTaBMMe efHa ToMnka cnajonen CO paguyc Kako

paguycoT Ha ocHOBaTa Ha YaluaTa, COKOT [a He nperiee of Yyawara?
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EBANTYALUUJA

EBanyaumnjata e npouec Co Koj KpUTUYKM ce npoBepyBa eHa nporpama. Toj
BKNyyyBa cobupae W aHanmsa Ha WHdOpMauMm 3a  aKTUBHOCTUTE,
KapaKkTepucTtukuTe N pesyntatute of nporpamaTta. HerosaTa uen e ga ja npouexHn
nporpamarta, ga ja nogobpu egekTMBHOCTa W/MNM Aa M CoOonwTU oAafykuTe oA

nporpamara ([atoH, 1987).

MpoekToT MaTtemaTuyku naBUPUHT Ce OOHecyBa Ha co3aaBake Ha Beb
nnatopmMa CO MHTEpaKTMBHA KHWra Koja coapXu MaTemaTuuyku npobrnemu of
peanHuoT xuBoT. OcHOBHaTa HamMepa W Len Ha MNPOeKTOT € Ja ce MoaurHe
3HAEHETO Ha Y4YeHUUuUTe npeky 3400vBakbe BELWTUHU W KOMMEeTEeHUUW BO
maTemaTtukaTa. Co uen aa ce npoueHu Ao Koj CTEMNEH ce NOCTUrHATK HaluTe uenu,
MOArOTBEHM M CNPEBEAEHMN Ce HEKONKY hopmMynapu Kou Moxe Aa ce ynotpebar kako

npumep 3a oLieHyBare 1 eBanyauuja.

BaxHo Oelwwe ga ce oueHaT akTMBHOCTUTE CO uUen uctute ga buagat wTo e
MOXHO noedukacHu. EBanyauumjata H1M noOMorHa ga ce uaeHTudukysaaT obnacturte
3a nogobpyBare U HM NOMOrHa Aa rm pasdepeme uenute noedukacHo. NoHaTamy,
Kora rm cnogenvemMe HaluTe pes3ynTtaTy 3a OHa WTo Gelwle noBeke unnv nomarsky

edrKacHo, NoOMOrHaBMe Ja ce yHanpeay obpasoBaHMETO BO OMKPY)KYBaHETO.

EBanyaumnjata notnara BO [Be MOWMWPOKA KaTeropun: dopmaTuBHa U
cymatmeHa. dopmatMBHUTE eBarflyauMm ce u3BefyBaaT 3a BpeMe Ha pasBojoT U
UMnNIeMeHTaumjaTa Ha nporpamaTta U ce KOPUCHW ako cakaTe HacOKU 3a Toa Kako
Hajgpobpo Oa ja nocTurHeTe BawaTa uen wunv ga ja nogobpute nporpamara.
CymatmBHute eBanyauum 6u Tpebano fa ce HanpaBaT Torawl Kora BawuTe

nporpamun ce OCbOpMeHI/I N Ke BM NoKaxkaT oo KOj CcTeneH tne ja NOoCTUrHyBaarT UenTa.

Bo camute KaTeropmm Ha (bOpMaTVIBHa n cymMmatmBHa, nma pas3yfimdiHn BngoBu

Ha eBanyauuja.
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BUO HA
EBAJTYALUUJA

dopmaTmBHa

1. MNpoueHka Ha
notpebata

2. EBanyauuja
Ha npouec unu
nMnnemeHTaumja

CymatuBHa

1. MNpoueHka Ha
npon3sogoT

2. lNpoueHka Ha

BNUjaHNeTo

LEN

OppenyBa koMy My e noTpebHa nporpamata, Konkasa e notpebara,
M WTO MOXe Ja ce CTopu Aa ce 3agosonu notpebara. NpoueHkaTa
3a noTpeba Moxe ga NoMOrHe BO OfpeayBa-eTO Koja nybnuka He e
BO MOMEHTOT OMCNyXXeHa Co nporpamu u ga obesdbeanm ysug Bo Toa
KakBW KapakTepucTtuku Tpeba ga rm umaart HOBWTE nporpamu 3a Aaa

rv 3agoBonat notpebuTe Ha jaBHOCTAa.

[0 ucnuTyBa NpoLECOT Ha WUMMMEeMEHTauuja Ha nporpamaTta u
ogpenysa ganuv Toj PYHKUMOHUPA Kako WTOo € nraHnpaHo. Moxe ga
ce un3Befe edHall wnu nocrtojaHo. Pesyntatute ce KopuctaT 3a
nogobpyBare Ha nporpamarta. EBanyauujata Ha nporpamaTa Moxe
Aa ce okycmpa Ha 6pojoT 1 TUMOT Ha MHBONBUPAHU YYECHULN N/Mnn

Oa ogpenwn Konky Tue ce 3agoBOJiHU O Hea.

WNcTpaxyBa 0O KOj CTeneH nporpamara ri nocTurHyBa cBouTe Lenu
(npoussoan). OBuMe NPOU3BOAM CE KPATKOPOYHM W CPeaHOPOYHU
NPOMEHN BO YYECHULMTE BO NporpamMaTta LTo pe3ynTupa AUMPEKTHO
oA nporpamaTta. Ha npumep, NpoLeHKMTE Ha NPOM3BOAOT MOXe Aa '
ncnutaat nogobpyBaraTa Ha 3HAEHETO, BELUTUHWUTE, CTaBOBUTE,

HamMeputTe nnm ogHecyBaheTo Ha y4eCHUUUTE.

OppenyBa KakBu OMMO MOLIMPOKW, OOSITOPOYHU MPOMEHU KOU Cce
nojaBure Kako pesynraT og nporpamarta. OBue BnvjaHvja ce MpexHu
edekTn, TUNUYHM 3a Ueno yuunuuwTe, 3aedHuua, opraHusauuja,
ONLITECTBO, ONKPY>XYBake UNU BrnjaHWja Ha YOBEKOBOTO 3[paBje Ha

nporpamure.

MpesemeHo 1 agantupaHo og MEERA
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3a BpeMe Ha NpoLiecoT Ha eBanyauuja ce NpuapxXysamMme A0 creaHvse
NPUHLMMK U CTaHAAPaM KOU o NpaBaTt peneBaHTeH U NpuKnaaeH 3a noHatamMoLlHa

yn0Tpe6a o4 HaCTaBHUUM U OpPYyrKn HeNnpucTpacHU nuua.

o [loGpata eBanyauuja e nspaboreHa 3a BawaTa nporpama u HagrpagyBea
3HaeHe U pecypcu Ha NocToe4ykaTa npoueHkKa.

MpoueHkaTa TpeGa Aa 6uae usBeaeHa Aa ce oHeCyBa Ha ofpeaeHu Lenu o
nporpamara. Cenak, MOXHO e Hekou Apyru egykaTtopu aa uspaboTune v Tectupane
CruyeH Ou3ajH M anaTtkM 3a eBanyauuja. HamecTo ga noyHyBame o[ MOYETOK,
yBMOOT BO OHa LUTO ApYrMTe ro Hanpasune MoOXe Oa HM MOMOrHe Jda cripoBedeme

nogobpa esanyauuja.

e [loGpaTa eBanyaumja € MHKNy3MBHa.

OBo3MOXyBa 3emMake BO NpeaBu pasfvyHM rneguwTa U OBO3MOXYBa
pesyntatute fa Ce LITO € MOXHO MOKOMMMETHNU U HenpuctpacHu. Tpeba ga ce
nobapa npuvaoHeC of cCuUTe 3acerHaTu W WHBOMBMPaHM Of nMpoLeHKaTa, Kako
yYEeHULM, HacTaBHMLM, NPOrpamMcku NepcoHan Ui YnNeHoBu Ha 3aegHuuarta. EpeH
O[, Ha4YMHUTE [a ce ocuryparte [eka eBaryauujata e UHKNy3nBHa € Npeky criagexe

Ha eBarnyauujaTa Ha y4ecHULMUTE.

e [lo6paTa eBanyauuja e YecHa.

Pesyntatute oa eBanyauuwjata BepojaTHO Ke MOKaxaT [eka BawaTta
nporpama uma jaku CTpaHu Kako M orpaHunyyBama. [poueHkata He Tpeba aa buae
eQHOCTaBHa Wu3jaBa 3a YyCrex WM Heycnex Ha nporpamata. [loka3oT [Jeka
nporpamaTta He M OOCTUrHyBa aMOMLMO3HWUTE Lenu e Tewko Aa ce NporomnTta, Ho

MOXe [a B NOMOrHe Aa Hay4dute Kage aa rm BrioxXnte sallnte orpaHn4eHm pecypcu.

e [lo6paTa eBanyauuja MOXe NMOBTOPHO Aa ce cnpoBefe U MetoauTe ce

OHOJIKY PUrOpO3HM KOJKY LUTO A4O3BOJSIyBaaT OKOJTHOCTUTE.

[ob6pa eBanyaunja e oHaa WTO MOXe Aa Gmae NOBTOPHO CripeBedeHa, LTo
3Ha4YN OeKa HeKoj Apyr Moxe Ada ja crpoBede m ga rm gobuwe uctute pesyntaTu.
Konky e noronem kBanuTeTOT Ha [OM3ajHOT Ha eBanyaumjata, MeToauTe Ha
cobupare nogatouM M HMBHA aHanu3a, TONKy MOTOYHW Ke GuaaT 3aknydouute u

Apyrute ke nMmaart noronema gosepba Bo pesynraTtuTe.
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MATEMATUYKU KAMIMOBMH

Bo npeanor npoekToT wuchnnaHupaBMe W OpraHusvMpaBMe akTMBHOCTM 3a
npoueHka Ha edeKkTUBHOCTa Ha VIHTepakTuBHaTa kHura. Bo ogHoc Ha oBa, Mmalle
OpraHu3MpaHo TpW FEeTHU MaTemMaTUyKU KaMnoBuM of TpUTE CpedHu ydunuiiTa

BKJTy4€HW BO MPOEKTOT KaKO MapTHEPMW.

MaTemMaTnykuTe KamnoBu ce opraHusnpaa co BKynHo 90 ydeHuum kou Gea
oabpaHu Mo KpuTepuymyn nocTaBeHUM O HacTaBHMUM NO MaTemaTtuka. Kamnosute
Tpaeja no 5 AeHa BO elykaTMBHO OMNKPYXXyBake CO JOroBOpeHa areHaa v npeTxogHo
AOroBOpeHn akTMBHOCTU. HamepaTa Belue normpare Ha y4eHULUTE U KOPUCTEHE Ha
MHTepakTMBHaTa KHUra CO LWTO YYeHuUUTe ja KopucTea nnatdgopmara u ja
3ronieMvja MoTMBauuvjata, BEWTUHUTE N KOMNETEeHUUUTE BO MaTemMaTukaTa, Kako U

ﬂO}J,OprBaI-be Ha BHUMaHMUETO U J1ornkaTta.

3a cnpoBenyBake Ha afekBaTHa aHanu3a Ha BELTUHUTE U MOTMBaUMjaTa Ha
yyecHMuute, Gea M3BedeHW BOBeOEH M 3aBplleH TecT. Y4yeHuuuTte Tpeballe aAa
peliaT peanHu >XMBOTHM NpobrnemMu cos3dadeHu o[ HMBHUTE HacTaBHULUM BO
COrNacHOCT CO HMBHaTa BO3pacT W HacTaBeH nnaH. Pesyntatute oA 3aBpLUHMOT
TeCcT Koj um Oelle 3agageH Ha ydeHMUUTe MO 5-AHEBHOTO KOPUCTEHE Ha
nnatgopmaTa nokaxaa MoAoOpPeHO 3HaeHwe BO pellaBaeTO Ha TeKCTyarHu

npobnemu kou 6ea TELLKM 3a HMB Ha NOYETOKOT.

MoHaTamy, onkpyxyBaweTo Kage 6ea oppXaHuM KamnoBute, U3BOPOT Ha
YYEHULM U aKTUBHOCTUTE KOM Ce OApKyBaa Momery cecumuTe, nokaxaa 3rorieMeHa
MOTMBaUMja M BOsja 3a ydewe. AHKETUTE KOWM Ha MOYETOKOT OA MPOEKTOT MM Gea
AafjeHn Ha ydeHuuuTe BKMydyBaa OMWTM Mpalawa MnoBp3aHn CO YYEeHETO

MaTeMaTuka, Kako 1 TMnoBn Ha 3aga4vn Ko Um ce HajTeLIJKI/I.

Pesyntatute o4 aHkeTata Mnocrnyxumja Kako OCHOBa 3a Cco3daBake Ha
NHTepakTnBHaTta kHura. MiMeHo, TekcTyanHuTe npobrnemu ce ronem npeamsBuK 3a
yyeHnunTe bugejkm Tpeba ga rm ,npesenar” co MatemaTuUykm cumbonmn co uen ga rm
pewart. NloHaTtamy, Kora oBue nNpobrnemmn MmaaT npMMeHa BO peariHuM cuTyauuu, mm
MOTMBMpPAAT y4yeHuuuTe ga ynotpebar norvka n KpuTUYKO MUCNEHEe 3a Aa HajaaT

NOBP3aHOCT Ha MaTeMaTukaTta n pearnHunoT XNUBOT.
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®OPMYIJIAPU 3A EBAJTYALUUJA

Bo crnegHvoB gen Bu v npukaxyBame KOpUCTeHUTe bopMynapu 3a oueHa u
npoueHa Ha 3Haewarta, MoTuBaLMjaTa MU HaNpegoKoT Ha yyvyeHuuuTe. TecToBuUTe M
dopmMmynapute MoXaT [da Cce KOopucTaT Kako npumep TeCcToBWM W anatkM 3a
eBanyauuvja o HacTaBHUUM MO MaTtemaTuka BO OCHOBHUTE W CpedHuTe yyunuiiTa
KoM Ke cakaaT fa ja kopuctaT UHTepakTuBHata kHura Matematuykm nasupuHT BO

yyqunHuua nnm Kako gonornHUTeNTHN aktTuBHOCTN.

Tue ce pageHu no pen Ha wum3BeyBawke 3a BpeMe Ha MarteMaTUudknte

KaMnoBu:

e CamooueHyBame

e BoBeaeH TecT

e YYyeHUYKM Hanpenok

e 3aBpLUEeH TecT

o EBanyauwmja Ha UHTepaKTMBHaTa KHUra

e EBanyauwmja Ha MaTemMaTUUYKMTE KaMNoOBU

e AHanusa Ha pesynrtaTtuTe
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®OPMYJIAP 3A CAMOOLIEHYBAHE

Nwme:

1. HaBegeTe rn npuyYnHuUTE 3a y4eCTBO Ha MaTeMaTUYKUOT KamMn:

2. lanu cakaTe ga paboTuTe MaTreMaTuKka Ha yumnuwrte?

a) oa b) He C) apyro

3. lLito Be MmOoTUBMpPA NoBeKke?

a) Mpobnemu co MaTeMaTnykn cumbonn  b)TekcTyanHu npobrnemu co NpMMeHa BO peanHuoT
XMBOT

4. Ha ckana opg 1-5, KOMKy e TEeLKO pellaBakeTo npobnemn? (1 e Hajmanky Tewko, 5 e
HajTeLwkKo)

a)l b) 2 c)3 d 4 e)5

5. lto og cnegHoBO OM KOopucTene 3a pellaBawe NMpoérnemMn? (MoxeTe Aa O3HA4UTe
noBeKke of eQHO)

a) NHTepHeT

b) kHurm

C) OTBOpeHU eaykaTuBHU pecypcu (Geogebra)

d) apyrapu (coyyeHuum)

e) MaTtemMaTnykv NaBUpUHT MHTEpaKTMBHAaTa KHWUra
f) HacTaBHuMKOT

g) Apyro

6. AKO HacTaBHMKOT BM NomMara npu pelwaBake npo6semu, Konky natm 6apare nomow ?
a) He mu Tpeba nomowu

b) egHaw nnun gBa natm

C) Tp¥ A0 WecCT natu

d) noBeke of Toa

7. Kou ce BawuTe ouyekyBawa 04 OBOj MaTeMaTU4KM KamMn U MHTepaKTUBHATa KHUra
MaTtemMaTuuku NnaBUPUHT?
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BOBELEH TECT

PeweTte rv npobnemuTe:

1. Cymata og 2200 eBpa Tpeba oa um ce nogenu Ha vyetupm nyre. BropuoT Tpeba
na pobme 500 eBpa noBeke oa NpBMOT, TpeTnoT Tpeba ga aobue 300 espa
nomariky oA npBWOT, a YeTBPTUOT Tpeba aa aobue aBojHO noBeke oA npBuOT. Mo

KONKy napu Tpeba aa nobve cekoj og HUB?

2. Yetnpu npogaBHuumM genat npoduT cnopepn crneaHuBe Aenosu: npeata gobuea
3 1 1
3’ BTOparta gobuea o TpeTaTa gobuea B a yetBpTarta octatokoT og 140 000

eBpa. KonkaB e BKynHMOT NpoduT 1 KoKy Aobune npeute Tpy NpogaBHULN?

3. BaseH uma opma Ha LWlecToaronHa npuama co pab Bo ocHoBaTa oA 10 m u
enHakea AnabouvHa og 1,8 m. Konky KybHM mMeTpu Boga ce nNoTpebHu 3a aa ce

HanonHu 6aseHoT?

4. Konky mununutpu Boga Tpeba aa ce goganat Bo pacTtBop of 260 MUnMnNUTpu co

75% wekep 3a ga ce podbue pacteop co 25% Lwekep?

5. Bo noHegenHuk, cute LeHM BO NpogaBHuuata Ha Mcna ce 10% noronemn og
HopmanHuTe. Bo neTtok cute ueHu Bo npogaBHuuata Ha Mcna ce 10% nomanu og
HopmarnHuTe. Llnmun Kkynun kHura Bo NnoHeaenHuk no ueHa og 5.50 espa. Konky 6u

YMHersa ucrtaTa KHura BO NneToK?

6. Bo 3-A knacoT nosioBMHaTa of y4eHuuuTe ce o4 uctata onwTuHa, HO HaaBop oA

1
rpagor, 5 XMBeaT HagBop OA OonwiTMHaTa a 8 xwuseaT BO UCTUOT rpag. Konky

y4YeHULM nMa BO KracoT?
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EBANYAUUJA HA HANMPEAOKOT HA YHYHEHUUUTE

“JMULOY

LOHHMHEELIEH To delHawod HauAxea?
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3ABPLUEH TECT

PeweTe rm npobnemure:

1. Bo 3-A knacot nonosuHaTta o ydeHuumnTe ce o4 ucrtarta ornwTuHa, HO HaaBop Of

1
rpagor, g XuBeaTt HaaBop o4 onuwTuHaTa, a 8 XmBeaT BO UCTUOT rpag. KOJ'IKy

ydeHuumM nma BO KracoTt?

2. Bo noHepgenHuk, cute ueHW BO npoaasBHuuaTta Ha Mcna ce 15% noronemn of
HopManHuTe. Bo neTok cute LueHu Bo npogasHuuaTa Ha Mcna ce 15% nomanu og
HopManHute. Llumn Kynmn kKHura BO NETOK no ueHa of 5,95 espa. Konky 6wu

YuMHesa ucrtarta KHuMra Bo NoHeaesHuK?

3. Konky mununutpu Boga Tpeba ga ce gogagat Bo pactBop of 260 Mununutpu co

75% wekep 3a aa ce nobue pacteop co 25% Lekep?

4. Ha noyeTokoT of KypCOT no Cbl/l3|/|‘-IKO BOCNNTYBak€, HACTaBHUKOT M aHKETUPa

1
yYyeHnuMTe 3a Oa oanyyu wTo ga npaeu. Ce nokaxano aeka ) on yvyeHuuute

. 1
cakaaT ga urpaat oabojka, 5 pakoMeT, MOMoBUHA OA Y4YeHuuuTe cakaaT Aa

BexbaaTt TpY4ake a CaMO edeH Oa CTperna. KOJ'IKy y4eHULN CaKaaT fOa wurpaart

pakomeT?

5. YeTtupu npogaBHuum genaT npout cnopea crnegHuMBe OenoBu: npeaTta gobvea
37.5%, BTopaTta gobusa 25%, Tpetata gobmuea 20%, a YeTBpTaTa OCTATOKOT 04
140 000 eBpa. Konka e BKynHMOT NpoduT 1 KONKy gobune npeute Tpu
npogasHMUN?

6. baseH nma popma Ha wecToaronHa npuama co pab Bo ocHoBaTa o4 6 m u
efHakBa anaboumHa oa 1,2 m. Konky kybHuM meTpu Boga ce notpebHu 3a aa ce

HanomnHun 6aseHoT?
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EBANYAUNJA HA UHTEPAKTUBHATA KHUTA

Be monnme o3Ha4veTe rv cnegHmee uckasu og 1 4o 5 Bo ogHoc Ha MIHTepakTuBHaTa
KHMra
(1 - HenogoOHa, 2 - manky nogobHa, 3 - cpegHo nogobHa, 4 - 4obpo nogobHa

n 5 - ognnyHo nogobHa BO MMMNNEMEHTaUnja Ha NPOEKTOT)

CteneH Ha Nogo6bHOCT Ha peneBaHTHUOT acnekT Ha OueHka
MHTepakTuBHaTa KHUra

KopucHa

ATpa KTUBHaA N MHTEpPECHa

n 3aoBoOJlyBa MNOCTaBEeHUTE LeJn

I'IpeLuAsHa M HAay4YHO TOYHa

lMokpmBa HeonxogeH maTepujan

Cogpxun unyctpaumm, rpadmkoHn, 6poesu, dotorpacdum n gp.

Coapxu npaluara, Bexbu, noaapLuka, MHCTPYKUUN

Be monuve gopagete OOMNOMHUTENEH KOMEHTap BO OAHOC Ha WMHTepakTuMBHaTa
KHUra:
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EBAJNTYAUUJA HA MATEMATUYKUTE KAMINOBW

A. npeTxo,qu UCKYCTBO U oGyKa Ha HaCTaBHULUUTE KOU yHeCcTByBaaT Ha JIieTHUTe

KamMnoBu

MpeTxoaHO NCKYCTBO U
obyka 3a y4yecTBO

AA

HE

Ako [A, o3HauveTe og 0
[0 5 cTeneH Ha
npuknagHoct (O -
HenpuknageH, 5 -
MHOrY NpuknageH)

KOMEHTAPU

MmaTte nu npeTxogHo
NCKYCTBO BO NoayvyBaH-e
Ha pelwaBake Npobremmn?

MmaTte nn npetxogHa obyka
3a npucTan v npawlaka Bo
OOHOC Ha NofydyBaH€e Ha
pelwaBake Nnpobnemm?

MmaTte nu npeTxogHo
NCKYCTBO BO nogy4vyBame
mMaTeM. BO JiIeTeH Kamn?

[anu yyecTtByBaBTe BO
aKTUBHOCT 3a obyka 3a 0BOj
neTeH kamn?

Janu nmaste 6mMno Kakea
BKMYy4YE€HOCT BO NPOEKTOT

MaTtemaTnyku naBuUpuUHT

npen NeTHNMoT kamn?

[anu ja kopucteBTe Beb
CTpaHaTta Ha NpOeKToT npea
NETHUOT Kamn?

[anu ja pasrnegasTte
WHTEepaKTUBHaTa KHUra npeg
NEeTHWOT Kamn?

[anw ro pasrnenasTe
MpupayHuk 3a
MATEMATWUNYKA
NaBUPUHTOT 3a oOyKa Ha
OBOj NPOEKT Npef y4ecTBOTO
BO IIETHMOT Kamn?

Mwucnute nn geka
MHTepakTuBHaTa KHUra e
KOpuCHa 3a nogy4vysah-e?

10

[anun neTHnoT kamn b6elue
yCneLlleH 3a y4yeHuumTe 3a
nogobpyBake Ha HUBHUTE
BELUTUHW BO MaTemaTuka?
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B. Mucnewe Ha HacTaBHULMTE 3a pe3ynTaTuTe og NoayvyyBaHe BeLTUHU 3a
pelwaBaie Npo6riemMun 3a Bpeme Ha JIeTHUOT Kamn?

OA | HE | Ako A, o3HaveTe og | KOMEHTAPU
0 go 5 cteneH Ha
npuknagHoct (0 -
HenpuknageH, 5 -
MHOrY NpuKnageH)

1 | bewe nu KypcoT 3a NETHUOT
Kamn gobpo ocMucneH?

2 | belwe nu KypcoT 3a NeTHUOT
kamn gobpo npudateH og
ydeHuyurte?

3 | danu KypcoT MM nomMorHa Ha
yyeHmumTe ga ce 3gobujat co
BELLTMHM 3a pa3bupare Ha
npobnemot?

4 | Janu KypcoT uM NOMOrHa Ha
yyeHmumTe ga ce 3gobujat co
BELLTMHW 3a pa3BuBaH€ NnaH 3a
pellaBawe npobnem?

5 | danu KypcoT MM NOMoOrHa Ha
yyeHmumTe ga ce 3gobujat co
BELLUTMHU 3a UMMIIEMEHTMPAHE
Ha peleHne 3a npobnemor?

6 | danu KypcoT UM NoMOrHa Ha
yyeHmumnTe ga ce 3gobujat co
BELUTUHM 3a
oLeHyBake/NOBTOPYBaH-€ Ha
npouecoT/KoHUenToT/pelleHnjaTa
Ha npobnemot ?

7 | danun KypcoT UM NoMorHa Ha
yyeHmumnTe ga ce 3gobujat co
BELUTUHM 3a
pa3BuBake/MMNNeMeHTauuja Ha
pasnMyHK cTpaTernmn 3a
pellaBakeHa NpobnemoT?
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AHAJIN3A HA PE3YJNITATUTE

Mo 3aBpLlyBak€TO Ha JIETHUTE KaMIOBMU, C*)OpMVITe N UHCTPYMEHTUTE LITO
Oea KOPUCTEHN 3a BpeMe Ha netgHeEBHUTE 06y|<|/| Oea aHannsnpaHun n rm nokKakaa
cnegHnBe pesyntaTtu:

1. YyeHnuute cakaa aa Hay4yaT noseke 3a MHTepaKTMBHaTa KHUra, ga Hay4at
HOBM METOOM 3a pellaBale I'Ip06J'IeMM, oa non06paT 3Haekwarta 3a
MaTeMaTuka, UTH.

2. Tne ce 4yBcTByBaaT MOMOTUBMPAHM 3a pelLaBawe TeKCTyasrHu npobnemm
OTKONKy npobnemu n 3agayn co cumbonu.

3a WTOo Cce YyBCTBYyBaTe NOMOTUBUPAHU?

B Mathematical symbolic problems

B word problems with real life
application

3. Y4yeHuumTe cmeTaaT geka ﬂpOGJ’IeMCKMTe 3ajayun ce TellKn BO MaTeMaTuKkaTa

4. Ha ckana og, 1 a0 5 KONKY MUcaunTte aeKka e
TELWKO pelaBakweTo Ha npobnemu? (1 e
HajnecHo, 5 e HajTewwKo)

ml
m2
m3
ma

m5
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4. Kora yuyeHuuuTe HamgyBaaT Ha npobremMu BO pellaBaHeTO Ha pearHu
TeKcTyanHu npobnemu, Tne 6apaat pasnuyHN BULOBU MOMOLL.

30
25
20
15
10
5 I
. | N | |  mm
X, ) o D\ e ] <
& 00\& & & <‘§\ < <
& N o <L > & o
& & \ & <
\Q 00 Q& ‘QQ'
) S
N 9 &
) S )
O \3 N
X S &
d ) N\
S & X
S Q N
& ?,3\2\
R e@
&

5. YYyeHMUUTE KOM y4ecTByBaa Ha MaTemMaTU4KUTE KaMMoOBW Ce 3a4O0BOSHU CO
coapXuHaTa, npoLecoT Ha KOMyHuKauuja, nokauujata u 6u npenopadane Ha
Apyrapv 1 Coy4eHuuM.

Be monnme oueHeTte ro CeBKynHoTo

3a40B0JI1ICTBO 04 HACTAHOT:
0% __ 0%
3%

0%

M very satisfied 1

M very satisfied 2

M satisfied 3

M satisfied 4

M satisfied 5

W very dissatisfied 6

 very dissatisfied 7
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Be monume oueHeTe ro BalLeTo CeBKYNHO
3a,40B0/ICTBO 04, NPOLLECOT Ha KOMYHUKaUHUja
CO OpraHM3aToOpuTe Ha HaCTaHOT:

0% 0%

0% __ 7% M very satisfied 1

6% M very satisfied 2
M satisfied 3
M satisfied 4
M satisfied 5

m very dissatisfied 6

Be moaMme oLeHeTe ro BalleTo CeBKYNHO
3a40BONCTBO 04 dacunutatopure:

0% 0% _0% o,

M very satisfied 1

M very satisfied 2

M satisfied 3

M satisfied 4

M satisfied 5

m very dissatisfied 6

very dissatisfied 7

Bp3 6a3a Ha BalLeTo L,e/1I0CHO UCKYCTBO 0f,
HacTaHoT, aanu 61 3emane NOBTOPHO
yuyectso unu 6u npenopayane HeKomy?

10%

Hyes

Hno
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6. Cnopen aHanus3ata Ha dopMynapuTe 3a eBarnyauuja Ha HanpegokoT Ha
yYeHULUTe, HacTaBHULUTE [0ja0a A0 CNeHMBE 3aKMyyoLu:

e MoTuBaunja Ha y4eHnumTe

MoBekeTo oA yyeHuuute 6Gea MOTMBMPaAHM 3a pellaBakbe Ha peanHu
npobnemu og MIHTepakTuBHaTa KHUra CEKoj AeH 3a BpeMe Ha KamnoT. Hekoun o HuB,
KOM MMaaT NoTelKOTUM Co MaTemMaTtukaTa, 6ea nomarnky MOTMBUPAHW NPBUOT AEH,
HO MOTMBaumjaTa ce 3rofiemMuM Of BTOPUOT AEH LITO Ce AOMKM Ha WHTEpPEecCHU

I'IpO6J'IeMl4 M COCTaBOT Ha rpynara y4YeHuuu.

e bBpoj Ha nckopncTeHn cyrectumn/nomMoLL

Bo TekoT Ha npBuTe OBa pfgeHa, nocnabute yvyeHMuM KopucTea MHory
cyrectumn, a nogobpute camo Hekornky. o TPeTMoT AeH, YYEHULUMTE 3HAUYUTENHO ce
nogobpuja BoO cMucna Ha pa3bupare Ha 3agayuTe U kopuctea NoMarsky CyrecTuw.
Cenak, oBa ce 3abenexysa Kaj yd4eHUUM CO NPOCEYHO/BMCOKO 3Haewe buaejkn nm
Tpebalue nomanky Bpeme 3a pasbvpare 1 coBnagyBare Ha cogpxuHaTa. Og gpyra
CTpaHa, Ha nocnabute yvyeHuun UM e nNoTpebHO noaonro Bpeme ga ru nogobpar

CBOUTE MaTeéMAaTU4KN BELWLTUHN N 3HaEH-E 3a pellaBakbe Ha ﬂpO6J'IGMVI.

e Ynotpeba Ha 0OTBOpeHN 06pa3oBHU pecypcu

MpBUYHO, camo y4eHuumuTe co npeTxogHo uckyctBo co OOP rm kopuctea
He3aBMCHO M MOXea fa ce crnpaBaT co HMB. Ho, nocteneHo yyeHuuuTte pasbupaa
konky OOP, ocobeHo [eorebpa (KopucteHa BO MHOry npuMepu BO KHUraTa
MaTtemaTtnykm naBMPUHT), MOXe Ada MM NOMOrHe 3a nogobpo pasbupawe Ha
3agjaunTte M HMBHaA nogobpa Bum3yanuaauuwja. bes pasnuka Ha ycnexoT, ydyeHuuuTe

nmaart xenba ga kopuctat OOP.

e bpoj Ha pelweHn npobnemu

BpojoT Ha pelueHn npobnemu ce 3ronemyBalle CEKOjOHEBHO M Ce ABUXKeLle
on 2 0o 6 pelleHn npobnemu Ha AeH. Mo BTOPMOT AeH, y4eHuUuTe Moxea Aa ja
kopuctat WHTepakTMBHaTa kHura 6e3 norofiemMa MOMOW Of HacTaBHUUMUTE.
Y4yeHnumTe Co CPeaHO 1 BUCOKO 3HaeHe, MoXea KHuUraTa [a ja kopuctaT He3aBUCHO.
OBa 3Haun Oeka WHTepakTMBHaTa kHUra Moxe Oa 6uage pobpa nogapluka 3a

HE3aBUCHO y4eH-€ N pa3BBaH-€ BELLTUHN 3a pellaBaH-e r|p06neM|/1.
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3AKITYHOK

3aegHnykaTa pabota Ha WHBONBMpAHMTE OpraHM3auMum BO OBOj MPOEKT
pes3ynTupalle co kpeauuja Ha egHa MHOBaTUBHA anaTka — VIHTepakTMBHA KHWra co

npucTan Yekop Mo Yekop.

[vsajHoT Ha WHTepakTMBHaATa KHWra € MHOry AonagfiMe WM IeceH 3a
Kopuctewe. CogpxmHaTa MOKpMBA rofieM OMCer Ha peariHu, XUBOTHM npobrnemu

peneBaHTHN Ha HaCcTaBHATa nporpama, so3pacrta h UHTepeCoT Ha y4eHUUnTe.

MpuctanoT Ha mMeTodoT M oxpabpyBa nocnabute ydeHvum ga ja pasbepat
cywTuHata Ha maTemaTvkaTa M ga M 3ronemMum mMoTuBauumjata um ydeweto. Co
OBO3MOXYBaH-€ MOMOLL Ha CeKoj CTaauMyM Of pellaBaHeTo, MM ce nomara Ha

y4eHuunuTe aa ja kopuctaT KHUurata He3aBUCHO.

OBoj BMA Npobrnemun ce nokaxaa NPUIIMYHO NpPean3BUKYBAYKM 3a yYeHUUUTE
Ha MHory meryHapoaHu TectoBu. MeTogoT MatemaTuykyM NaBUPVHT 3a NoaydyBake
MaTeMaThka Moxe Aa Guae pelleHne Ha MHOTY HeraTMBHU pesynTaTi NoBp3aHu Co
MUCA.

Moay4yyBaweTo Ha yYeHUUUTE 3a pellaBake MaTeMaTUyku Npobremu Moxe
Aa 6vae Tewko Aypwu M 3a HacTtaBHuumTe. Cenak, rnomaraheto Ha yvyeHuuute aa
cTaHaT Oobpu pelwasayn Ha nNpobremyn e MHOry BaxHa Len, npeavs3BuKyBayvka u

BO3OyanMBa BO UCTO BPEME.

Bo npupogata Ha yyeHMuuTe € ga pelwaBaaT npobnemu. 3agadaTta Ha
HacTaBHMUMTE € f[a ja passBujaT npupoaHaTa CMOoCOOHOCT Ha y4deHuuuTe 3a
pellaBare Npobnemn 40 MakCMMyM, Kako W Oa v noaanaTt oBMe TeXHUKM Ha Beke
MOCTOEYKNTE TEXHUKM Ha MPOONEMCKO pellaBare LTO YyYeHWUMTe M umaaTt Ha

pacnonarame.
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KopucHu nmHKoBu

TEDEd Lessons Worth Sharing
https://ed.ted.com/lessons?category=mathematics

GEOGEBRA [Ipadunykn annukaumja 3a dyHKUMM, reomeTpuja, anrebpa, Kankynyc,
Cratuctuka n 31 matematuka
https://www.geogebra.org/

Teaching Channel
https://www.teachingchannel.org/videos/real-world-math-examples

Real World Math e konekuuja og cnobogHu maTemaTuykm akTuBHOCTM 3a Google
Earth gusajHupaHa 3a yyeHuum n egykatopm
http://www.realworldmath.org/

Math and Logic Problems 3a pasBumBate Ha NOMMYKO MUCIIEHE M BELTUHU 3a
pellaBake Npobrnemu
https://www.aplusclick.org/

Beb-cTpaHaTta e ceondateH oHMNajH pecypc koj obe3benyesa anaTkum M mgeu 3a
npodecnoHaneH pa3Boj Ha MaTeMaTUYKN €ayKaTopu HU3 cuTe hasn U € QUHAMUYHO
CPeACTBO 32 KOMYHUKauuMja nomery HUB.
https://www.ncetm.org.uk/ncetm/about-the-portal

CTtpaHa co ctoTnum cnobogHn Buaea BO KOU Ce NpuKaXKyBa YMETHOCT Ha pellaBah-e
npo6nemm
http://artofproblemsolving.com/videos

MpoekT Yyerwe maTtemaTtmka Nnpeky HoOBU KOMYHUKaLUUCKN dhakTopu
http://www.le-math.eu/index.php?id=14

The Virtual Math World

BupTtyenHa matematunyka nabopartopuja € NpOeKT KOj OBO3MOXYBa yvyeHuuuTe aa
BU3yenmanpaaT KOMMSEKCHN MaTeMaTUYKN KOHLENTU NpeKy npucTtaneH codpreep
http://cabinet.bg/index.php?status=applet&appletid=22&page=1

BpBHU cnoboaHu pecypcu 3a nogydyBame U y4ehe MmaTeMaTtuka
http://classroom-aid.com/educational-resources/mathematics/

The Math Open Reference Project

Mucuja: CnobogeH wuHTepakTmBeH y4ebHMK Ha Mpexarta. [1pBMYHO nokpuBa
reomeTpuja 3a CpeaHn yymnuuTa.

http://www.mathopenref.com/
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