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lNMpearoBop

Hparu yutarenu,

B pbueTe BU e cOOpHMK OT cTaTuu, KOMTO ca paspaboTeHn no goknagu, NpeacTtaBeHu oT
aBTOpPUTE UM Ha:

e HauunoHanHua cemuHap M3crnedosamerickusm 1od0xo0 8 Mamemamu4yeckomo
obpasosaHue, npoeeaeH B UMUN-BAH Ha 16 -17 gekempu 2011 r.

o [lpakTnyecknss cemmHap no npoekt Fibonacci — npoBegeH B pamkute Ha 41.
KoH(pepeHuna Ha CMB, Boposel, 9-12 anpun 2012 r.

o KoHpepeHunsata Jfal waHc Ha manaHma B pamkute Ha 30-rogvwHMHaTa  Ha
MexayHapogHaTta doHgaums Cs. Cs. Kupun u Memodud, nposegeHa B CY KnumeHm
Oxpudcku, 20 okmomsepu 2012 a.

e HaumoHanHus cemnHap (nocseteH Ha akag. CtedpaH [oayHekoB) M3ciedosamernckusm
nodxod e Mamemamu4eckomo obpasogaHue, nposeneH B UMW Ha 19 nekemBpu 2012 .

M3non3BaHeTo Ha nscnegoBaTenckua NOAXOA 3a u3yvyaBaHe M nNpenogaBaHe Ha MaTtemaTtukarta
He e Helwo HenosHaTo 3a Gbnrapckata obpasoBatenHa cuctemMa. YyactmeTo Ha bbnrapus
(4pes MHcmumyma no mMamemamuka U UHopmamuka KbM bbreapckama akademusi Ha
Haykume) B eBponenckua npoekt  @ubonayqu  (http://www.math.bas.bg/omi/Fibonacci/)
no3BonsBa TO3M NOAXOA Aa HaBnese oLe no-oce3aemo B 6brrapckute yyunuua.

B pamkuTe Ha TO3M NpPOEKT GbNrapckuaT ekun paspaboTu M npoabixkaBa aa paspaboTsa
obpasoBaTenHu gurMTanHu cpeau, noaxoAsiliyM 3a W3non3BaHe B LENWs CrekTbp Ha
O6bnrapckoTo yumnuie. AKLEHTBbT npu paboTa C TsX € BbpXY EeKCNepuMeEHTU C AUHAMUYHU
reoMEeTPUYHN KOHCTPYKLMKN, MPU KOUTO y4eHUUuMTe HabniogaBaT M OTKpUBAT 3aKOHOMEPHOCTH,
dopmynupaT U OTXBBLPMAT XUMNOTe3n, pasdupaT no-AbNOOKO CbLIHOCTTA Ha M3y4vyaBaHus
maTtepuan. Ponsita Ha yuiTens Bede He e ,Aa npornossiaBa cdaktn’, ,4a AEMOHCTpMpa roToBU
[loKasaTencTea’, a Aa CTUMynupa yYyeHuuuTe cv Aa AencTBarT, Aa reHepupat vaew, 0a enusam
8 KoXxama Ha u3cnegosaTtenu. Toea nognomMara UsSMOCTHOTO UM M3pacTBaHe KaTo 3Haelu u
TBOPSLM MIagn Xopa, KOMTO HaAMa [a ce cTpaxyBaT [a aTakyBaT OTBOpPeHW npobremu u we
MMaT KOMNEeTEHTHOCTTa U MOTMBaLMSTA A4a OTKPMBAT M Hay4yaBaT HOBU HeLLa LS XUBOT...

BbnrapckusaT ekun no npoekta duboHaun e NpoBen ceMuHapy B noseye oT 15 rpaga ¢ Okono
900 yuutenu. Ho MCTUHCKMAT edekT OT nonynspusnpaHe Ha u3crnenoBaTerickus Moaxod B
06pa3oBaHMETO Ha MO-LUMPOK (PPOHT uaea ot dubo-yuutennte — xopaTa, KOUTO Beye ca ce
3ananunu He camo Aa onuTaTt atMocdeparta Ha AuHamu4YHaTa MaTeMaTuka, Ho U Aa ce NoTonaT
B Hesl B ponaTa Ha uacnegosaTenu. Helo noseye — fa 3anansaT v y4eHULMTE CU, U KONernTte cu
3a yyeHe B TO3 CTUI.

YyacTHMUMTE B CEMUHApUTE, OpraHusvMpaHu no npoekta @uboHayu, MMaxa Bb3MOXHOCT Aa
npeacraeaT gobpute cu yd4ebHM NpakTUKM B M3cCneaoBaTesicku CTUN M Aa ce 3ano3HasT C
€BPONeNCcKNs ONnUT B TOBa OTHoweHMe. Pnbo-yunTenn oT cTpaHaTa crnofensixa kak u3nonasar
OVNHaAMWYHUTE cueHapun, pa3paboTeHu OT ekuna Ha npoekta dPuboHaum, Kak paspaboTBar
COOCTBEHN OUHAMUYHM CLEHApUK, KaKBa € peakumsita Ha YY4eHUUUTe, KakBM ca Han-CepUO3HUTE
nNpobnemm 1 NOCTMKEHNSA NPU NpUnaraHeTo Ha TO3M MNOAXOA.

Bsixa neMoHcTpupaHu, n3npobeaHn 1 o6CcbaeHN NpenogaBaTesicku cTpaTerMn B KOHTEKCTa Ha
HOBM TEXHOMOrM4ecky nnaTopmMu, noagnomMaraluy nscrnegosarernickata atmocdepa B YacoBeTe
no matemaTtuka, MHpopMaTuKa U NPUPOLHN HAYKU.




’

CoblecTtBeH (M B HAKAKbB CMUCHIT YHUKANEH B MeXAyHapOAHUsSt KOHTEKCT Ha NpoekTa) enemMeHT
Ha pabortata Ha Obnrapckusa ekun 6ewe CbTPYOHUYECTBOTO C MMaguTe TanaHtu no
MaTeMaTtuka u MHpopmMaTuka, NPeacTaBUTENN Ha YYeHuYeckuss uHcmumym rno mamemamuka u
UHpopmamuka. Te ce u3\ABMXa KaTO aKTMBHW Yy4YaCTHUUM C NpeacTtaBsHETO Ha
N3cnefoBaTericku NMPOEKTU B paMKUTE Ha ceMuHapu no @uboHayu v JOpU KaTo BOAELUM Ha
MeXOYHapOOHW YbPKLIOMNW.
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KaTto usno, yuuTtenu n ydeHuum, ydactHuumn BbB QuboHayu, yensaxa Aa nokaxart BrevyaTnsiBalim
pes3yntatu OT npunaraHe Ha u3cnegoBaTeNcknsa Noaxoa B paboTtaTta cu 1M npeg NapTHbOPUTE HU
Nno NpoeKkTa OT yHuBepcuTeTa B banponT 1 npes oueHUTennTe Ha NpoekTa.

Hapssame ce, ye kaTo npeAcTaBaMe B MUCMEH BMO YacT OT MNPEXUBAHOTO Ha HAKOIKO
nocneaHn CbOWUTMSA, opraHu3MpaHu Mo MpoekTa, We BU AaJeM LiaHC Oa ce [AOKOCHeTe [0
aTMocdepara, KbM KOATO BAXMe CbNpUYacTHU.

MNeTbp KenaepoB — koopanHaTop Ha NpoekT @uboHayu OT 6bNrapcka cTpaHa

EBreHus CeHpooBa

MpebposiBaHeTO Ha 3anuuTe B cTUN PubOHa4YU He e 3aBBbPLUUIIO
— ceMuHap Ha Pubo-yuntenm
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ONHaAMUYHUAT MaTeMaTUiecku corTyep — oT
Hyna o 6e3KpanHOCT

Anren lNywes, BecenuH lNyweB
angel_hg@abv.bg, v_gushev@fmi.uni-sofia.bg
MMM ,,Bacun Opymes”, rp.Benuko TvpHoBOo; CY ,CB. Kn. Opuacku™ ®MW

Pe3lome

B Hacmoswama paboma we U3/I0KUM Hakpamko Hawus onum, Ccebp3aH C
pasgumuemo Ha eOuH HeobpemeHeH Mnad 4YoBeK rpu cpewama My C OUHaMUYHUS
Mamemamuyecku cogmyep. Llle npedcmasum paspabomku om mpu pasfiuyHU emarna Ha
Hezoeama camocmosimesiHa paboma (ModkpensHa u HarnbmcmeaHa om asmopume).

e U3non3eaHe Ha OuHaMUYHUS MameMamuyecKu cogpmyep Kamo 3amecmumern Ha
epaghuyHUmMe npozpamu — rosie 3a pucysaHe.

e U3nonszeaHe Ha Yacm om OQUHaMU4YHUME 8b3MOXHOCMU Ha OUHaMUu4YHUs cogpmyep 3a
OUHaMUYHU PUCYHKU.

e UsnonzeaHe Ha npodykmume 3a OuHaMuyHa Mamemamuka 3a u3credsaHe Ha
2e0MempuUYHU KOHCMPYKYUU, cb30agaHe Ha Jlo2udecKku ugpu U m.H.

© Mgvo e

Bempuno —pucyHKa Jamama c oenedasomo om enemeHmu

Ha TaHzpam
Que. 1.

Hakpas we donbriHUM U dopassuem Hezogume udeu, we 0adem rosie 3a pa3mMuchbsl Ha
yumamernss U uwle 20 rpoeokupame 0Oa OCb3Hae, 4Ye €eOUHCMEEeHOMO OepaHu4YeHue 3a
uarnon3eaHemo Ha npodykmume 3a OuHaMu4yHa Mamemamuka ce Kpue 8 cobcmeeHomo Hu
8b0bpaxxeHue U crrocobHocmu.

KnrouyoBu aymm

uscriedosamericku nodxod, GuHamMu4yeH coghmyep U CmMusioge Ha U3rosi3eaHemo My, fpPoeKkm
Fibonacci
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OcHoBHa uen Ha npoekTa Fibonacci e na ce gaBaTt Ha yyeHuuuTe cpeaum, B KOUTO Te Aa
MoraT [a eKCnepuMeHTupaT CbC CBOM MAaeum W XpymBaHusa. [la moraT camu ga oOTkpuBaT
3HaHMETO, 3aLl0TO KOraTo YOBEK CaM OTKpUE HSKakbB hakT, TO TOBA CTaBa 4acT OT HEroBuTe
TpanHu 3HaHus [1].

O6ekT Ha HawuTe HabnoaeHUs € NEeTOKNacHUK, KOWTO B HayanoTo Ha yyebHaTa
2011/2012 rogmHa 3a npbB NbT Ce 3ano3Ha C AUHaAMUYHKUSA MaTtemaTudeckn codptyep Geogebra

[2].

Mpeaon cpewaTta cu C Hero TOW MpuTeXaBalle HavanHa KOMMTbpPHA rPamMoOTHOCT,
BKMOYBalla paboTa ¢ onepaumoHHata cuctema Windows, dannoeara cucrtema, Internet m
Opyru nporpamu, cpeg komTo rpacdudHata Paint n gnHamudHata Geonext. BebLuHocT Geonext n
Paint 3a Hero 6sixa camo none 3a pucyBaHe, Tbh KaTto He Gele oBnagsn AMHAMHUYHUTE
Bb3MOXHOCTW Ha Geonext.

3atoBa n guMHammnyHaTta cpega Geogebra 3a Hero B HadanoTto Gelwe camo none 3a
pucyBaHe. Bbnpeks TOBa HAWMAT NETOKNACHUMK MHOro Obp30 OBMaass CamMOCTOATENHO
WHCTPYMEHTUTE Ha NPOoAYyKTa M Cb3gane BnevaTtnsiBalliy PUCYHKM.

MpencrtaBaAMe HeroBum CTaTUYHU PUCYHKW, HanpaBeHW 4Ype3 AWHaMuyHatTa cpefja
Geogebra kaTto 3amecTuTen Ha rpacduMyHUTE Nporpamu.

<A
\p <

Mbm Ha moka - cxema lpbb Ha kapma

CnbHYesama cucmema Kumapa Yoeewko nuye

B xoma Ha 3aHMMaHusATa My, KOUTO He Bsixa NMo-4ecTu OT €AMH MbT CeAMUYHO 3a OKOSO
[1Ba 4aca, v cref nopeavua oT eKCrepuMMeHTH OT Herosa cTpaHa 3a paboTaTa Ha pasnuyHuTe
WHCTPYMEHTW, TON OTKPM 3a cebe Cv HauuH Oa BKIYM AMHAMUKA B PUCYHKUTE CU.

MbpBUTEe My AMHaMU4YHU pas3paboTku Osixa cb3daBaHETO Ha KpaH, KakTo U peauvua
reoMeTpUYHN pUrypun, NPOMEHSILLM MOSOXKEHMETO CU C ABWXKEHMETO Ha camo egHa cBobogHa
TOYKa.

Mocne nocteneHHO OCb3Ha, Ye 3a Ja MMa AMHaMuKa U 4acT OT 0beKTUTe Ja ce ABMKaT
3aeHO C OBWXEHWEeTO Ha JaJeHa Toyka, TO BCUYKM 0OekTn TpsibBa Oa ca CBbp3aHu C Tasu
TOYKa U criedoBaTernHo, 3aBMCUMU OT Hes.

" NaHaun BecenuHos lNywes, yyeHuk B Va knac Ha 107 OY ,XaH Kpywm”, rp. Cochmsi
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ToraBa, BOBXHOBEHW OT WMHTEpHET wurpata “Angry Birds”, ce nosiBuxa nopeguua ot
ONHAMUYHN PUCYHKN, B KOUTO pasnuUYHUTE NTULU NETAT N NOBTapAT ABMXKEHUATa n hoopmMarta Ha
cbbpartaTa cu oT urpara.

MpeactaBAMe OWHAMWYHM PUCYHKM, Cb3dafeHVM uYpe3 W3fon3BaHe Ha 4acT oT
BBb3MOXHOCTUTE Ha AMHAMUYHUS codpTyep.

KpaH FeomempuyHu chuaypu Angry Birds - bombama
; 4 g e
Angry Birds - lpobuseH ydap Angry Birds — bombama Angry Birds - bymepaHa

Okono ABa meceua crie Hayanoto Ha yyebHaTa rogvHa, BbB Bpb3Ka C pellaBaHe Ha
3aJayn OT WkKoraTta no matemMaTtuka, ce nosiBu HeobxoaAMMOCTTa OT Cb3gaBaHe Ha nore 3a
ekcriepMmeHT. TakoBa none 6eLue OTKPUTO CbLO B AMHaMn4Husa codptyep Geogebra. C HeroBa
NMOMOLL, HALWMAT YYEHUK KOHCTpyMpalle HENPOCTU reOMETPUYHN YepTexn, aobasslle ObmKNHU
Ha OTCEYKW, MEPKMN HA bIMK, N1ua Ha urypu.

B Havanoto Ha BTOpMS CPOK, CYMUpPaAWKM HaTpynaHWUTE CU 3HaHWS, TOW Hanpasu
nopeguua ot ONUTU Aa M3MNon3Ba KOMMTbPA, 3a Aa Hapexaa nobuMmuTte cu Nornyeckn urpm
TaHzpam (OT cefemM pasnuyHUM MO ronemMuMHa U opma reoMeTpuyHU Urypu ce CbCTaBsaT
pasnuyHn no dopma urypu, egHa ot KoUTo e ronsim ksagpar) 1 Anueto Ha Konymb ( oT geset
YacTu C pasnuyHa opma u ronemMumHa ce NoApexaaTt pasnuyHu urypu, egHa ot KoMTo uma
dopmara Ha anue) [3].

B kpanHa cmeTka ce nosny4dmxa MHOro 4obpu cumMmynaumm KakTo Ha urpata TaHrpam, Taka
n Ha AnueTto Ha Konym6. 3a nocTuraHe Ha LenTa ce Hanoxu aBTopuTe Aa 3ano3HasT miagus
CW YYEHUK C YacT OT MO-CMOXHUTE UHCTPYMEHTU Ha AnHamMudHaTa cpega (OyToH 3a nokassaHe u
CckpuBaHe Ha 06eKTM B YepToXHaTa MOBBPXHOCT U Ap.). YYEHUKbT Gelue 3ano3HaT U C HAKOU
TBBbPOEHMS NO reOMEeTpUsl, UdydaBaHu B NO-FOPHUTE KNacoBe.

Cnepgpawute AUHaAMUYHU KOHCTPYKUMKN oHarnegaesat ropenocovYeHnTe npumMmepun
(V|3CJ'Ie,E|,BaHe Ha reoMeTpun4Hn 3agaym n cb3gaBaHe Ha J1I0rn4eCcKkun VIFpI/I).
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Arca EBC =415

A

3adava 3a ,nenepydkama” 3adayva 3a meduaHama

AL

(A

BukuHe — Atuyemo Ha Konymb TaHKk om enlemeHmu Ha TaHzpam

Cera we pasrnegame oLle HSIKOM OT nocreaHuTe pa3paboTku Ha aBTOpUTE, CBbP3aHM C
TAXHaTa paboTa, B KOMTO Ce AeMOHCTpUpa edHa OT Bb3MOXHOCTMTE Ha OMHAMM4YHATa cuctema
Geogebra — fa ce cb3gaBaT HOBM MHCTPYMEHTM.

Mo-KOHKPETHO LWe AeMOHCTpMpame kak ¢ noMmoluta Ha Geogebra morat ga ce cbagaeaTt
napaMeTpu4HO 3afafeHn KpuBM, KpuBum Ha besne, kakto n KybuuHu EpmutoBu Kpueu. Tesu
NPUMNOXeHMsa ca u3nonssaHu npu obyyeHuneto yuutenu ot CHK, KkakTo n Ha cTyaeHTuTe OT
IV kypc Ha cneumanHoct ,MHdopmatmka” BbB PMU Ha CY no npegmeta ,KomnioTbpHa
rpaduka’.

MpeacTaBsiMe M3non3BaHe Ha NPoAYKTUTE 3a AMHAMMYHA MaTemaThka 3a Cb3gaBaHe Ha
KpUBW, Ype3 BrpageHn 1 NoTpeduTenckn MHCTPYMEHTW.

e

Kpuea Ha Jlucaxy 3:4 Xunouyuknouda
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Py
a?

Kpusu Ha Be3ue om ped 3

s 01
Kybu4Hu kpusu. C 4yepeeHO — Kpusu Ha besue, cbC
CUHbO — Epmumosu Kybu4Hu Kpusu bykea ¢ kpusu Ha besue

Cera we nokaxem pesyntata OT egHOOHEBHUTE 3aHMMaHUA Ha HalWUA YyYeHUK C
MHCTPYMEHTUTE 3a Cb3daBaHE Ha KpUBU N NO-TOYHO C TO3U 3a KPUBU Ha beave

Momus 3a wesuua Lbpken

Hakpas n HeroBoTo nme, HanncaHo OTHOBO C KpMBW Ha besne:

;) )&A{&%J\
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[aneHnTe npumepu MnokaseaT, Y€ HsMa Bb3pacTOBM [PaHULM 3a W3MOM3BaHETO Ha
NPoAyKTUTE 3a AMHaMW4YHA MaTteMaTtuka. Hama u orpaHuvyeHusi B HaYMHUTE Ha WU3MON3BaHETO
MM N AbnboynmHaTa Ha MOCTUrHaTUTe pesynTtaTun. EAMHCTBEHOTO oOrpaHuyeHne ce kpue B
COBGCTBEHOTO HM BbOOpaXkeHne 1 crnocobHOCTM.

INuTepatypa

1. Kenpgepos, . (2010) NMHoesauuu 8 mamemamu4eckomo obpasosaHue: Eeponelickume
npoekmu Innomathed u Fibonacci, Matematnka n Matematnyecko obpasoBaHue, 2010,
CTp. 63-72.
http://www.geogebra.org

3natunos, B, W. LiBeTkoBa, T. ToHoBa (2006) [Mbpsa Mmamemamudecka YumaHka 3.-4.
knac, nag. Tpya, Codus.
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OT NboNUTCTBO KbM NOOO3HaHUe

BopsHa KyrtomaxuneBa
boryana_ak@abv.bg
Ml ,baba ToHka", Pyce

Pe3tome

Bcuuku cme yenu kamo Oeua HapoOHama ripukaska 3a 0eamama bpams, Koumo
omuwrnu 3a 0bpea, HO Ha epblaHe, Kapyyama um ce cyynuna. 1 kamo He 3Haenu Kak 0a ce
cripassm, 3arno4yHanu Oa eukam Heeonsma. [bnzo s eukanu, HO mMs maka u He udeara.
Hakpasi ce omka3sanu, 3axeaHanu ce u camu orpasunu Kapyyama cu. Cewam ce 3a masu
HapoOHa npumya, Koeamo mpsbea Oda u3pass OMHOWEHUemoO Ccu 3a HUBOMO Ha
obpasosaHUemo y Hac U 8 Kakea cmerneH mo O0asa HeobxoOumume 3HaHUsi U YMEHUS Ha
OHewHume Hu mnadu xopa. M He 3aujomo 8 yyunuuie me He foslydasam Heobxodumomo, a
3auomo He CbM HarnbJ/IHO ybedeHa, 4ye Hue, ydumernume, akyeHmysame u ycriseame 0a 60em
MaKkcuMaJsiHO rof1Ie3HU 8 OHe3U cumyauuu, 8 KoUumo HsiMa 20mo8 omeaoeop, a makbe mpsibea da
ce podu Ha MOMeHma.

B memama we npednoxa npumepu, 8 KOUMO CbM rlodyecmearna paxoaHe Ha dogepue u
camoyyscmeue 8 ydeHuuyume, Ko2amo cMe U3rosi3eanu meopemuyHU rno3HaHusi 3a pewasaHe
Ha cmaHdapmHu (U He 0o mam cmaHOapmHu 3a obwonpuemama HU Memoduka) 3adayu. Llle
HabnezHa Ha MOMeHmume, 8 Koumo sbonumcmeomo KbM Heus3credgaHama cmpaHa 8
rnocmaeeHusi npobnem omrpuwiea 6eHm om ebrpocu, Koumo 800sm KbM 3adbriboyasaHe Ha
3HaHUsima u ecmecmeeHo rpepacmesa 8 /10608 KbM 3HaHUemo. A nrobo3HaHUemo, mo ocmasa
3asuHaau!

KnoyoBu aymm

uscriedosamericku nodxod, npoekm Fibonacci, anpokcumupaHe Ha epaghuxka Ha hyHKUUS

1. YBop

KBecTop CbM Ha €4HO OT MNOpeAHWTe MaTeMaTuyecku cbeTesaHus. Cpelly MeH —
y4yeHuuM OT BTOPM OO ABaHageceTu Krac. 3amucneHu, cbCpeaoTodeHn — peluaeat. B eauH
MOMEHT, BUX4aM BaurHata pbynyka. [Jobnmkasam ce 40 mManyyraHa v uscrylBam Bbnpocute
My. CbCTe3aHMEeTO CBbPLUBA, a a3 AbpXKa Aa ce 3ano3Has ¢ pasTpeBOXeHUs crnaayp.

- Kak ce kaseaw?

- Hukonat 30paskos Kambypos, emopu b knac.

- Om koe yqunuuwe?

- ~@pudpux LWunep”. (COYIHE ,®pudpux LLunep”, Pyce)

- Uckaw nu da mu Kaxkew Kos 3a0ayka mu bewe Hau-mpyOHama myk?!

- Ed masu.

- Kakeo bewe moea, koemo He pa3bupawe?

- .Kornko deoliHu cmau mpsibea Oa ce pe3epsupam KbM 8e4e pesepsupaHume rnem mpouHu cmau
e xomen Camokos 8 boposeu, 3a 0a moxe Oa ce HacmaHu epyrna om dgadecem u e0uH Oywiu.”

- Taka. Koe moyHo He mu bewe sicHO myk? Koe mo4yHo?

- JleoliHume cmau Hal-MHO20 He 20 pa3bpax.

- Axa, amu mpoulHume...?

- U mpolHume He pa3bpax?

- A ko5 dymuyka ouje He pasbpa? 3a kost me rionuma?

- Amu, demo mu 5 Kazaxme masu ,pesepsupaHemo”’, 20 pa3bpax, camo 4ye Os8oliHUMEe cmau u
mpolHuUme He 20 pa3bpax.

- Axa, u 3amoea, ma3su 3adayka bewe mpydHa, maka nu?

- [a.

11
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Moxem nn ga cu npeacrtaBMM MOHE 3a MUM KakBO Ce CryyBa B Cb3HAHWMETO Ha eauH
TakbB Man4yraH, AOWbM CbC CaMO4YyBCTBME Ada peLlUn 3agaynTe Ha ronsamo cbCTesaHue, a
BCBLLLHOCT nornaja B cuTyaumsi, B KOATO HE MOXe Ja Cu NpeacTaBu YCrnoBMeTo Ha 3agadvarta. He
cTaBa fgyma fa ro OCMUCIIM U HaMepu HSIKaKBO JIOMMYECKO pelueHne. BCbLHOCT ToM HaAMa
npegcraea, MPOCTO 3alO0TO € MHOIM0 ManbK. TOW HAMa XUTEWCKM onuT. Hukm mm obsicHu ¢
€HTyCnasbM, Ye e JOoWbN TyK, BMECTO Aa 6bae Ha poXaeH OeH, Ye 1 B MbPBU Knac € omn Ha
MaTeMaTn4ecko CbCTe3aHme n Yye ncka ga yum B Matematmnyeckata. HAKOMKO roguHu No-KbCHO
pa3bpax, 4e MosT cragyp Hukonan ce e oTkasan OT u3siBa Ha MaTtemaTudeckaTa cueHa. Kora,
KbAe, KaK 1 3aLlo ro 3arybuxme, He 3Ham?!

[Ja pam wmatepuan 3a npuaTHaA YMCTBEHa [MMHaAcTUKa, 3a TPeHWpoBKa Ha
cbobpasnTtenHocTTa M HaxoduMBocTTa. 3agadnm ¢ HEeOOMKHOBEH CHOXKET, noAcTpekaBalln
noBONUTCTBOTO, 3aHMMATESIHM EeKCKyp3uu B obnactta Ha ucTopusiTa Ha MaremaTukara,
dmsnkata, aCTpOHOMUATA, HEeOYaKBAHWU MPUMOXKEHNA Ha YUYUIULLHUTE Hayku B NpakTUYecKus
XMBOT — BCMYKO TOBa npuaaBa Ha MOUTE KHUIM NpuUBNeKaTenHOCT 1 NoBuULIAaBa MHTEpPeca KbM
yyeHeTo”. Taka obocHoBaBa LenTa Ha yyeHeTo AkoB Wcmpoposuy lMepenbmaH — Gawarta Ha
Hay4yHO-nonynspHata nutepatypa. M3BecteH dhakT e, 4e e ycnasan ga npeacraBu CriokHaTa
TeopeTMyHa MaTepus Ypes NpakTUYeckn oHarneasaBaHus, KoMTo ga ce Bbanpuemar ybegutenHo
OT HEeroBuTE Y4YEeHUUM — Wwnocepu, Mopsauun, paboTHUUM, xopa C 6orat XUTEWUCKU W
NpogeCcnoHaneH onuT.

3a MeH HeroBuTe METOAMYECKM MOXBaTh ca Ge3crnopeH noneseH onuT B anTepHaTMBHO
nogHacsiHe Ha MaTemaTudeckata Teopusi. AKUEHT Ha TakaBa dunocodus Ha MUCHEHE U
npenogasaHe e u3criegoBaTenckuaT nogxod. He gotam siBHOTO My NpUCHCTBME B HawaTa
obpasoBaTtenHa cucrtema nopaxga MHOro BbMPOCU, KOMTO HaMMpame B CblUEeCTByBaLLUUTE
npobnemn. EgMH oT TAX €, Ye AOHeC HamansiBa XenaHWeTto Ha ydeHuumuTe 3a CUCTEMHO
3aabnboyaBaHe Ha 3HaHWS, B 4aCTHOCT B NPUPOAO-MaTeMaTUyeckuTe AucUMnnuHK. Jlnncea
MOTMBaUMS 3a MNOArOTOBKA M y4yacTMe B pasnuMyHn ¢dopmm Ha wu3sBa B obnactra Ha
mMatemaTtukaTta, ocobeHo 3a Bb3pacTtoBaTta rpyna ot 9. go 12. knac. lNpuynHute 3a ToBa ca
MHOro. Hakou oT TsiX ca CBbp3aHu C nuncaTta Ha noaxoasdila cTuMmynupalia AenHOCT OT CTpaHa
Ha CbOTBETHUTE WHCTUTYLUMMU, C KOSITO Ada Ce 3acuiM KenaHMeTO Ha Yy4vyeHuuuTte 3a
npeacTaBUTENHN yyactud. Jlnncata Ha CTUMYNM HE € camMOo efHaTa CTpaHa, Makap 4e B
AHellHaTa KoMepcuanHa AOEeWCTBUTENHOCT TOBa CU e HanpaBo BaxeH MoMeHT. OCBeH ToBa
CbLUECTBYBAHETO Ha NPEKOMEPHO ronsiMm obem mMHdOpMauus B UHTEPHET, KOATO € OOCTbIHA
BbB BCEKM MOMEHT, € CBbp3aHa C fiMncaTa Ha XenaHue Yy ydeHuKka [a B3eMe KHUra B pble.
ToBa ca 4acT OT ODEKTMBHUTE MPUYMHM, OT edHa CTpaHa, 3a HUMBOTO, OO0 KOEeTO MOXeM da
pasyntame Ha MHAMBUAyanHa MHMUMaTMBa Ha yvyeHuka ga 6vae tBopeu. OT gpyrata cTpaHa
CME HMe YYUTENUTE — C HalwaTa OCHOBHA NOAroToBKa, Bb3MOXXHOCTW 3@ CaMOMNOAroToBKa N yceT
KbM HOBUTE M3UCKBAHWUSA Ha MHGOPMAaLMOHHNA BeK. [oANOXEHN CMe Ha BBHLUHO MpeLeHsBaHe
3a KayecTBOTO Ha paboTa M pesyntaTute OT Hes, 3a NpuaobuUTUTE 3HAHWS U YMEHUSa Y
y4yeHMuMTe, CbOTBETCTBALUN HA CTaHOApPTU3NPaHOTO obydeHne. B To3n pen Ha mucnu, 3a ga
pasdyynum cTaHgapTuTe, HWe, yyuTenuTe, Ce HyXJaemMm OT BCMYKO, KOETO € W3BECTHO,
0oTpaboTeHO U NPUIOXKUMO, HO C eHa BaXXHa NoAPOOHOCT — Aa cMe ro npuenu kato cobcteeHa
cTpaTerns u ycelwaHe 3a npenogasaHe. ToBa O3HavaBa, Y€ BCSKO HOBO Hewlo TpsibBa Aa e
Aobpe obOCHOBaHO, 3a Ada CTaHe BbTpPellHa HeobXoauMOCT, T.e. ga Cce Npueme Karto
dvnocomna Ha npenogaBaHe. EnuMsognyHo 4deTeMm WHgopmauus 3a OnNuT, M3BeOeH npu
npunaraHe Ha HOBMW TexHonornm B obyvyeHneTo no martematuvka [2, 3] Ha 6a3ata Ha pasnUyHmn
ANHAMUYHK cpeau, ydebHM nomarana, ¢ NoMoLlTa Ha rpaduUyHN KarkyraTtopy U KOMMIOTPW.
Ho...! CbluecTBeHO € fa ce aHanMaMpaT BbMPOCK KaTo: MO KaKbB MbT CE CTUra 4O Cb3HAHUETO
Ha oby4yaemus, ycella v TOW ecTecTBeHa HeOBXOAMMOCT OT TbPCEHE Ha M3X0L B MOCTABEHMS
npobrnem? CobluecTByBa N CMCTEMA 3a MOLrOTOBKA Ha MIlaguMTe creumannctu - obaewm
yuitenn no matemaTtuka, uuaTo dunocodua Ha obydeHne Hda € MOoAYMHEeHa Ha
nacrnegoBartenckuTe NpUHUMNU B MeTogudeckaTta pabota?! Konko oT yTBbpAeHUTE ydebHu
nomarana nogHacsT 3HaHudaTa Ha npuHumna “OT ekcnepuMeHTa KbM fokasaTencrtBoTto™?! Tyk
MM Mpo3ByYaBa HapodHaTa Mnpukaska 3a gBamara Oparts, KOMTO OTULINKM 3a AbpBa, HO Ha
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BpblUaHe Kapyuata MM ce cuyynuna. 3awoTo noykata n € MHOroO LieHHa 3a Te3W, KOUTO TbpPCAT
anTepHaTMBK 3a NPOMsIHA Ha HUBOTO Ha 06Pa3oBaHNETO Yy Hac. TA € 3a BCUYKW, KOUTO pasuntaT
Ha NPMEMCTBEHOCT B 06pa3oBaHMETO, KOUTO HE CMOHTaHHO, a LefleHaco4YeHo NoBexaaT B cBeTa
Ha WHOBaLMUTE, KOUTO YyCnsBaT [a paswmpsiBaT Kpbro3opa Ha 3HaHUSATA U YMEHMsTa Ha
AHewWwHuTe Mnaam xopa. CTpyBa Mu ce, 4e MUCUATA, KOSITO € OTpedeHa Ha Hac yuutenuTe, € aa
ObAeM MakCMMariHO NofesHn B OHE3N CUTyauun, B KOUTO HsIMa roTOB OTrOBOp, a TakbB TpsbBa
Aa ce poau Ha MOMeHTa.

HaTtpynBaHeTo Ha 3HaHMA € MHOro AbNbr U TPyAEH NbT, KOUTO 3a4b/PKUTENHO TpsibBa
Aa e B cBeTa Ha JTiobonutctBoTo 1 Jllo6o3HaHueTo. Hue obyvyaBame ydeHnuuTe, HO Kak? Kou ca
npobnemnte, KOUTO Ca B OCHOBAaTa Ha y4YeHEeTO WM Kak MoraT ga ce paspewar Te, 6e3 ga ce
npunara cTaHgapTHaTa NnocTaHoOBKa:

OnpedeneHue — Teopema — [okazamericmeo — [NpurnoxeHue,
a KaTo ce Noaxoau € n3cnegoBaTenicka NoCTaHOBKa:
lNpobnem - EkcnepumeHm - Xuriome3sa - [Jokazamesicmeo.

OnuTbT, KOWTO LWe cnogens, e npeacTaBsHe Ha enu3oaun OT pasfnuyHu 3agayvuv, B KOUTO
CbM yceTuna kak Ha 6asaTa Ha mscnegBaHe NOGONUTCTBOTO kKbM (hOpMynMpaHus Npobnem
npepactBa 4pe3 CMOHTaHHW BbBMPOCM KbM OCb3HAaBaHe Ha 3HAHWETO, OTKbAETO Y4UTenaT
noBexaa y4eHuumTe cu B cBeTa Ha Ntobo3HaHneTo.

Hauyanoto 6e ¢ rpadhunyHuTe Kankynatopu [4]!

— [ocnioxo, kakgo e moea?

— Kankynamop, a mosa e demeKkmop, C KOUmMO ce ommepsa pa3CcmosiHUemo, Ha Koemo ce
Hamupaw 6o cmeHama.

— Kakeo da npasum?

— llle ce dsuxume maka, 4e Oa ommMmepsame pa3cmosiHusl, daHHUmMe 3a Koumo 0Oa usanexdam
Kamo emo ma3u epachuka (s8ux ¢hueypa 1).

TS

HMAIN EAD EXACT FUNC

Queypa 1

M eknnbT ce eHTycmasnpa. Bceknm mbT ce nonyyaBaT egHM M CblUM Bb3KIMUAHUS OT
Buaa: ,Ama, Yakan, kak ga ce gsmxkum?”, A, npobsan tn! He, He Taka!”, ,TpsibBa ga BbpBULL
Hanped!”, "He, 6e, He Bmwxaaw nu, 4ye cnusa Hagony, Tpsabea ga sbpeu Harope!”, A npobean aa
BbpBMLW Hasaa!”, ,Yakan, yakan, gam as!”, ,Abe, kak e ce nonyyn pasHo!?”

M Taka MMHaBaT 4YeTupugeceT U NeT MUHYTU Ha Npobu M rpellkn, JOKATO Han-Hakpas
€KUNbT OT eHTycuacTu, NoOAObPXKaHU OT Lenus Krnac, NOCTUrHaT CbBbLPLUEHCTBOTO — MPaBAT C
obwn ycunua BepHuTe m3sogu. lNbpBaTta yacT OT rpadmkata CbOTBETCTBA Ha Pa3CTOAHUS,
KOUTO HapacTBaT BbB BPEMETO Ha ABMXEHME, T. €. C AeTeKTopa TpsibBa ga ce otganeyaeart OT
cTeHaTta. Bropata 4acT ce nony4daBa, Korato CTOAT B MOKOW, a B TpeTata 4YacT — pa3CTOAHNETO
HamansiBa, cnefgoBaTeNnHO Ce BpbLAT C AeTeKTopa KbM CTeHaTa. YbeaeHa CcbM, Ye NOHATUETO
MOHOTOHHOCT Ha (PYHKUUS € BaXXHO MOHATME WM HEroBOTO MHTYUTMBHO MNMoAHacsHe MOXe Ada
CTaHe ype3 TO3UN YygeCceH NOXBaT — y4YeHE Ypes NpexuBsBaHe.
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Quaypa 2 Queypa 3

Korato wu3y4yaBaxme rpadpuksm Ha @QyHKUMM MW gonge wugesa pJa  nonutam
OBaHafeceToKacHMuuTe cu:

— llle moxeme nu Oa mu dademe rpumep 3a O8LXKeHUe, YussIMo egpaguka Oa usaniexda Kamo

masu Kpusa? (®ueypa 3) .

— locnoxo, ako 3acmaHeM 8 ueHmbpa Ha Pa3zpad u Habnodasame Kosia, KOSImo ce O8UXU 10
OKOJ108pBCMHOMO...7?

— U, kakeo...?!

— AMU 8B8 8CeEKU MOMEHM wWe usMepeame pascmosiHuemo om Hac 0o konama. Ako uzobpasum
HapedeHu 08oUKu 4ucna (epeme, pa3cmosiHUe) 8 KoopOuHamHa cucmema, HaMa nu da ce nosnayyu
makaea kpuea?!

— Amu... He 3Ham!!! — 6e MosIm omeaoe8op.

Cnepn vaca msBukax Teogop (Taka ce KasBalwle yYEeHWKbT MW) M OTHOBO Ce 3axBaHaxme C
npegnoXeHNeTo My, KOeTo MU Ce BUAS M3KIMYUTENHO uHTepecHo. lMoobcbamxme Hewata
MaTeMaTMU4eCKM N ce oKasa, eCTeCcTBeHO, npas!

M kaTo cTaHa gyma 3a To3u nNpumep, TO TakaBa 3ajada cu e B pefa Ha HellaTta ga obae
3ajafeHa KaTo MnpakTUdecko 3agaHve B 4ac. Moxe nn ga ce M3NbiHU peanHo OT BCEKU
yyeHuk?! [la! [loctaTbyHO € C Buaeo-kamepata Ha GSM cu ga 3acHemaT ABuXKeHMe Ha 06eKT no
npaea NWHUA, Crieq ToBa [a HanpaBAT M3MEpPBaHUSA Ha Pa3s3CTOAHUATA B HayalHuUSA U KpaeH
MOMEHT, Aa npunoxaTt Teopemarta Ha CTiapT 3a Ab/PKMHA Ha YeBMaHa B TPUBLIBIHWK U AOa
npunoXxart anapata Ha MaTeMaTU4Yeckus aHanms, 3a ga nonydar rpacduvkata Ha 3aBUCMMOCTTa

y =f(X), KkbaeTo Xx-koopguHaTaTa u3passBa BpemeTo, a f(X) e pascToaHneTo B gageHus
MOMEHT Mexay Habntogatens n obekra.

o
Rezult
Ruse_begin

Shumen_end

Xgus = 5.74

CenterBus =5.05 cm

Center

Queypa 4

A cera ce goceluaTe, 4Ye e MU € MHOTO MHTEPECHO, aKo NMPOObBIMKUM C 0GCHXAAHETO,
HO Hanpumep, obeKkTbT [Aa He ce ABWXWM MNo npaea nuHua! Unu, ako gBama HabnogaTtenu
CHMMAaT eduH U Cbly 0DEKT, HO Ca Ha pasnunyHa BUCO4YMHA, TO Kak Lile ce OoTpasu ToBa Ha
KpaHuTe nssoam? OcTaBsM Ha NGONUTHMTE Aa onuTaT camu, a a3 NpoAbihkaBam B CbLUS
AyX, HO CbC cneaBaluTe MY MaTeMaTU4eckn ,HeBONN”.
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£BHO wu3non3saHeTo Ha rpaduyHUTE KarnkynaTopu M akcecoapuTe KbM TAX JocTa
MOBULLM MHTEPEeCa Ha y4YeHMLmMTe KbM M3CrneaoBaTesnckm JenHocTn. He moxaxme ga ycTomm Ha
N3KyLWeHNeTO Aa nourpaeM uenu ABa 4Yaca C HAKOMKO MeTanHu Ton4yeTa, Karnkynatop u
aeTektop B pbue. A npobrnembT Ha ydeHuuute mu, Mas n lNnameHa, 6e unscnegBaHe Ha
TBbPAOCTTA Ha pasnuyHM matepuanu. 3ananeHun no teopetTuyHaTa pusmka Te pelimxa, ve e
UM e Heobxoamma NOMOLL, M TO TOYHO C Te3n NPobu K rpeLlKkun, 3a KOMTO UCKaM Aa BU pasKaxa.

MNpobnembT e cnegHuaT: Bsemame memarnHo monde. [locmassme nucm xapmus, a
8bpxy Heao — siucm uHduezo. lNyckame mondyemo om u3zeecmHa suco4vuHa. lo omneyamaHume
ebpxy benus snucm xapmus Ouamempu Ha credume Ha omcKoyume Ha mondyemo Uu
gucoyuHama, om Kosmo e [ycHamo mo, Oa ce npocnedu Kakea eHepausi OmHema
rnoebpxHOCmMma, om KOSImo omcka4a mondyemo U maka 0a ce Harnpasu u3eod 3a HelHama
mebpdocm.

MHTepecHo, Hann! OnuTbT e u3BecteH nog mmeto Hardness. OcobeHo, kaTo cu
nomucnd, 4Ye TyK Ce CBbp3BaT [ABE HepasgenHu OUCUUNIMHM — MaTemaTuka u usumka.
Mpepncraeam Bu rpacdukarta (Bux Purypa 5), KOATO nony4ynxme, Korato Tonyeto 6e nycHaTto oT
BMCOYMHA NOYTU NOMOBMH METHP, a MOBbPXHOCTTa Belle Mo3ankaTta B YHUITULHUSA HU KOPUAOP.
Ha nucta (Bvwx durypa 6) BwxgaTe AaHHUTE OT BCUMYKM npobu 3a nocrnegHuTe gBa 4yaca!
YyeHnumTe pasnonaraxa ¢ cdopmynu, wabnoHn v tabnuum, 3a KOMTO MM TpsibBaxa peanHu
AaHHW. Ha 6a3aTa Ha HanpaBeHWTe ekcrnepumeHTn Mas n NnameHa Hanmcaxa NPoekT, KOUTo Oe
KnacupaH Ha TpPeTo MSCTO B MbpBaTa TeopeTuyHa KOHepeHuusa Ha mnagute ousnum.

1 Fev | FZ ] FEv | _FE* [F7
- ElEnnmlTr‘acelEeEr‘aPh|Hath||:lr*aw|- |

HLt (M2

l— —
FAIN FAD AUTO FUNC

Quaypa 5 Quaypa 6

N3noxeHuTe OOTYK MAEen ca MHTEPECHU NPUMEPU, C KOUTO CE aHraXxmpa BHUMAHWETO Ha
yYyeHUUnTe B NOAHACAHETO Ha MaTemMaTuyecknm pakTu 4Ypes He AoTaM CTaHOapTHU MeToau Ha
n3y4yaBaHeTO UM.

TexHonornmTe gHeC ca 4YacT OT eXefHEeBMEeTO HWU. Hama y4yeHuk, KOWTO ga He u3nonsea
mogepHn GSM, Tabnet unu nanton. Ho cnopeg MeH e NpaBMIHO Aa HacoYBamMe BHUMaHUETO
Ha yyeHuuuTe U KbM pellaBaHe Ha 3agaym 6e3 nsnonssaHe Ha MOAEPHU TEXHUYECKN CPeacTBa.
Mma cMucbn OT Bb3MOXHOCTTa Aa NPeoTKpMBaT OTHOBO, C €IEMEHTAPHU CTBbMKM U NOAPBYHU
mMaTepuanu, CbLUEeCTBYBaLLN TEOPETUYHN MOAENN MU C MOMOLLTA Ha XUTEWCKM onuT ga gobmeat
npakTUKa U 3HaHWS, KOUTO Aa ocTaHaT TpanHu 3aBuHaru. Npegun ga nonyyart rotToBUTE OTrOBOPU
C KankynaTtop unu ga yeptasT B rpacdmyHu cpeau, ydeHuumTte TpsibBa Aa MMaT BbTPELUHOTO
ycellaHe 3a KOPEKTHOCT U NpeumsHOCT Ha u3cnegBaHute pesynrtatu. Ha 6asaTta Ha ycBoeHM
3HaHMA Te We moraT npaBunHO da HabniogaeaT, Bb3npuemaT M aHanuampaT (C KOMMITbP)
TeopeTnyHaTa matepus.

Lle BM noackaxka NpUNOXUMK CLEHapUK, KOUTO yCnewHo moraTt ga 6baart cBbp3aHu C
KOHKPETHO Y4ebHO CbAbpXaHue no mMaTemaTuka, BKMIOYEeHO B 3aAbiDKMTenHaTta NOAroToBKa.
Ako nsyyaBsate Tema [1o006HU mpubeb/IHUYU B AEBETU KNac, CbC CUTYPHOCT Le ce cbrnacuTte,
Yye TemaTa € [OoCTaTbyHO TpyAHa 3a ycBosiBaHe. A kbAe B NpakTukaTa ydyeHuuute Ouxa
n3nonsganu Tesu 3HaHuMs? Bbnpoc, KOWTO BMHarM CToMm npen BCUYKKM, WO Ce OTHacs 3a
MOTMBaLMSA, Ye N3y4aBaHUAT MaTepuar He e caMo 4acT OT fiormyeckaTta Bepura MaTemMaTU4ecku
3HaHWs, a € NPUIOXNM K e YacT OT HaleTo exeaHesue. NpeacTaBsax cu, Ye MOUTE YHEHULUM e
noyyBCcTBaT No-6nmM3o TeopusATa, ako Ta O6bae nogHeceHa 4vpe3 ponesa urpa. Mucnex cu, ye
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ekunHaTa paboTa Lie CTMMynupa Ka4yeCTBEHOTO OCMUCIISIHE Ha TeopuaTa U e Noackaxe HOBM
naen n BLMNPOCK, OKOSMO KOUTO [a Ce KOHLUEHTpMpaT HaluTe u3crnefoBaTencku pelleHus. He
Tbpcex peanusauusi Ha uaeutTe CuM caMo 4Ype3 AVHAMUYHM KOMMIOTbPHWU cpeaM, a Mo-CKopo
Haco4YBax BHUMAHMETO cU KbM uaesTa ,[pexusent, 3a aa ycetuw!”.

N Taka no kHurata Ha [lepenbmaH ,3abaBHa reomeTpus” MPEANOXUX Ha MouTe
eavHageceTokNnacHUuM ga dunMupamMe pasnuyHyM eTiogu oT Hesl. Hanpumep 3apavarta 3a
n3MepBaHe LUMpoYMHaTa Ha pekaTa, 6e3 fa ce npemuHaBa Mo Hesl. ViaesTa e npocTa, HO MHOMo
aTpakTuBHa (BUX durypa 7). 3actaBate OT eanHUs Gpsar Ha pekata — B Touka N 1 n3bupare asa
Genera oT ABeTe CTpaHW Ha pekaTa, nexaly Ha efHa NMHWA No HelHaTa WupuHa. BaemaTte
Abcumla CcbC 3abWUTKM BbPXY Hes MMPOHM, pPasnofiokeHW BbLB dopma Ha paBHobeapeH
npaBobrbreH TpubrbnHWK - AABC. C nomowta Ha Abcuyuuarta nogpaBHsiBaTe u3bpaHuTe
6enean (ObpBeTa) Aa CcbBNagHaT C eauMHUS KaTeT Ha TpubrbiHuka — BC. [BuxuTe ce B egHa
nocoka ycropegHo Ha Gpera OO MOMEHTa, B KOWTO MMPOHUTE MO XunoTeHysata — AC u
CPELLYMONOXHO nexalmnsaT obekT Ha oTcpeluHus Bpsr 3actaHaT Ha efgHa nuHus. Beue cre
roTOBW Ja HaMepuTe LUIMpPOYMHaTa Ha pekaTa, 3aWoTo ca Hanuue crneaHuTe OaHHWU, O3HaYeHu

Ha ®urypa 8. TpubrbnHuuute MNP n ABC ca nogobHu, OTKbAETO g—Bzwzl, T.e.

MN =NP . OTTyKk b =a+ X, unm TbpCeHOTO pascTosiHne X =b—a.

Purypa 7

Kak we ce nonyuun ToBa B knac nn? [JoctaTbyHo e ¢ Tebelwmp aa pasyepTaete Ha noga
OBe ycrnopegHu nuHun. M ocTaBATe ekuna fa npourpae Bede onucaHusa cueHapun! Lle
n3amepBaT pasCTosAHMS, LWe norfyvaBaTt pes3yntatu u, pasbupa ce, we ce 3abasnasar, gOKaTo
yyaTt! B Temata Bu npeanoxux 4act OT peanHo MpexmBeHU cuTyauum B 4ac, B KOUTO CbM
noyyBCTBana paxgaHe Ha LOBEpvMe M CaMOYyBCTBME Y YYEHUUWUTE, KoraTo CMe W3nonssanu
TEOPETUYHN TMO3HaHWA 3a pellaBaHe Ha CcTaHdapTHM (M He pJoTam  CTaHgapTHW  3a
obuwonpueTtaTta HU MeToamnka) 3agayun. HabnerHax Ha MOMEHTUTE, B KOUTO NOBOMUTCTBOTO KbM
HenscnegBaHaTa CTpaHa B noctaBeHus npobnem otnpuwiBalle 6eHT OT BbNpocu. Te BogAT KbM
3agbnboyaBaHe Ha 3HaHWATa, KOETO eCTeCTBEHO npepacTtBa B NOOOB KbM 3HaHWETO. A
JTlobo3HaHneTo, TO OCcTaBa 3aBuHaru!
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http://www.math.bas.bg/omi/Fibonacci/docs/SINUS_Bg-ver4.pdf

4. Kytompxuesa, b. O6w npeaned Ha eb3moxxHOCmMume Ha Kasnkynamopa Tl — 92 u eOHa udes
3a rpusoxXeHUemMo UM 8 KOHKpemHa mema om ypo4YHOmMo CbObpXXaHUe o MamemMamuka 3a
8 knac, cn. “MaremaTuka n nicdopmatuka”, 6p. 5/2001 r., cTp. 36.

5. Kytommxnea, b. EOHa uHmepecHa udesi 3a OeMOHcmpupaHe Ha KasKynamopume rpu
pewasaHe Ha cmpameaudyecku 3adayu, cn. “MaTtematuka nntoc”, 6p. 4/2001 , cTp. 71.
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an/IHO)KeHI/Iﬂ Ha eQHaKBOCTUTE B NMPaKTUKaTa

BaHsa JlaneBa
Mnosaue

Pe3lome

Pa3zanexdame HSKOMKO nMpumepa, ¢ Koumo 0a MoKaxXeM Ha ydeHuyume, ye Mamemamukama e
8b3HUKHaNa 68 cmpemexa Ha xopama 0a Hamepsim peuweHus Ha npobremu, rosieunu ce 8
pearHu cumyauuu.

KnroyoBu aymm

uscniedosamericku nodxod, npoekm Fibonacci, duHamuyeH cogpmyep, edHakeocmu

1. YBop

Pasrnexgame HAKONKO Bb3MOXXHOCTU, C KOUTO Aa NOKaXKeM Ha ydyeHnuute, 4e matemMatmkata He
€ CbBKYMHOCT OT USMUCIEHU NOHATUA U TBbpOEHUA, a € Bb3HMKHANA B CTpeMeXa Ha XopaTta Aa
HaMepAT pelleHna Ha I'IpO6J'IeMVI, nodAaBuUInM ce B peariHn cutyauun.

Temata EQHakBOCTM B paBHMHATa, M3y4aBaHa B OCMM Knac, € OT peariHo NpucbCTBalymuTe
npeobpasyBaHust Ha curypu B Guta M npupoaarta, 3a KOUTO MOYUTU BCEKM YYEHUK MOXe Aa
noco4n npumMep.

3a MoTMBMpaHe Ha HeobXoAuMOCTTa OT M3yyaBaHe Ha reoOMeTPUYHOTO npeobpasoBaHue
OceBa cumeTpusi 1 3a BbBeXAaHe Ha MOHATUETO pasrnexzaame criegHaTa npakTudecka
3apava:

3apava 1. /[se cenuwa ce Hamupam om eOHama cmpaHa Ha peka. Heobxodumo e da ce
nocmpou mocm, Kolmo @a rnonzsam u 0seme cenuwa. M3bepeme pasrnorioxXeHUemo um
cripsiMo pekama u orpedesieme MsCmMomo Ha Mocma, maka, ye 0a ce nocmposim 8b3MOXHO
Hal-Kpamku nbmuua.

B aMHamuuyHata cpepa GeoGebra, ¢ nomowTa Ha MHCTpymeHTUTe MpaBa npes aBe TOYKU

n Touka [E] noctposisame mogen Ha cutyauusaTa (dwur.l).

N3bupame npeanonaraeMoto MACTO Ha ,MocTa” M C MHCTpyMeHTUTe OTceuka ‘ "

em |

-

Pa3cTosiHMe vnu AbIMKUHA nocrtpodBamMe JbTvwarta” um namepsamMe ObJIXUNHUTE UM.

EkcnepumeHTupame ,npemecTBaHe” Ha ,MocTa” ¢ UHCTpymeHTa [Mpemectn , KaTo cneavm
n3MeHeHneTo Ha cbopa OT ,AbJPKMHUTE Ha NbTuwarta”’. Habniogaea ce HamansiBaHe Ha TO3u
c6op [0 onpeaeneHo MACTO, crnen KOeTo Tol OTHOBO ce yBenuyasa. MarpageHa e xunotesara,
Yye TakoBa MSICTO cbliecTByBa. OcTaBa ga ro Hamepum M ga OokaxeM, Ye ToraBa cOopbT OT
pascTosiHMsATa e HaW-ManbK. [la moMucnuMm 3a pelleHMeTo Ha 3ajavaTta, ako cenuuiata ce
HaMUpaT Ha CbLUMTE Pa3CTOSHMS OT pekaTta, HO B PasfiMYHM NOSlypaBHWHM OTHOCHO pekata. C

L P
MHCTpyMeHTUTe MepneHAUKYNspHa npaBa npe3 Touvka , CeyeHue Ha aBa obekTa n

OKpPBXHOCT C LIeHTBbP Nnpe3 Tou4Ka ~rnpemecrtsame” cenuweto D oT gpyrarta ctpaHa Ha
pekata. CkpuBame OKpbXHOCTTa M npaeaTta. KMsnonssame TBbpAeHWETO: "Hai-kbCcoTo
pas3cTosiHMe Mexay ABe TOYKM e OTCeykaTa, KOATO MM CBbp3Ba” U C MHCTpyMeHTa CeyeHue Ha
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ABa obekTa OTKpMBaMe MSCTOTO Ha ,MocTa’- M. YUpes egHaKBoOCTTa Ha TPUBLIbIHULIUTE
ADMF = AD'MF n ADFE’= AD’FE’ n HepasenctBoto CD’<CE’+E'D’ 3a cTpaHute Ha
ACD’F pokassame, 4ye M e TbpCeHOTO MSICTO 3a ,MocTa’.

OTHOBO ce BpbllaMe Ha Toykata D', koATo HM noMorHa fAa pewwvm 3ajadata M Ha
npeobpasyBaHUTE MO TO3M HaYMH TOYKM OT paBHMHATA OTHOCHO OajdeHaTa npaea, KoeTo

N
npeoGpasoBaHne ce Hapuya OceBa cumeTpus . Mo-KbCHO OTHOBO Ce Bpbluame Ha
yepTexa, 3a a KoOMeHTUpame obpasa Ha oTceyka U ABONHN eNeMeHTU Npu oceBa CUMETPUS.

®ain PepakTapail Marnen lMepcnekTuan HacTpoku WMHCTPYMeHTH Mposopel) Mool

'MMBJ}MM@@[W' ”‘Eﬁu’_—u MpemecTH: M3Terny (M3ABPnaik) unn vaGepu obekT

Anre6pa npolopely e Yepromiia NoBLEPXHOCT
=CpoBogHy oBexT &

o A= (-3.78, 1.02)
o B=(6.22, 0.84)
raC=(-4.92 2.76)

‘e D=(3.02 4.22)

= 3aBucumm oSexTn

~a D' = (2.97, -2.28)

i @ E'=(1.68, 0.88)

e F=(299, 0.97)

oM = (-2.18, 1.01)

@@ 0.08x+ 10y =9.9
~ab=6.84

reg=3.61

~2d=9.37

rae=3.61

ref=8611

eg=6.51

-0 pascToAHneCE = 6.84
| © pascToAHWeCF = 3,26
o pascToaHueED = 3.51
-2 pascTOAHMeFD=6.11 3

Queypa 1

Hakpasi npunomMHaMe HaumHa, Nno KOMTO NOCTposiBaxMe rpadpukata Ha pyHKuusTa y = |x| , KaKTO
MHa Yy =ax’, n OTHOBO HaMMUpaMe NPUMOXEHNS Ha OCEBU CUMETPUN.

Korato OT y4yeHMUWUTE € YCBOEHO OMpPeaENneHVMETO 3a oceBa CUMETPUA U YMEHWETO Aa
nocTposieat obpasu 1 NbpBooGpasn Ha TOYKM U Urypu Npu oceBa CUMETPUS B TeTpadkute, e
pa3yMHO [a MM MOKaXXeM U [a paspeLurm M3non3BaHeTo Ha AvHaMuyHaTta cpega GeoGebra u

L]
nHcTpymeHTa OceBa cumeTpus 3a Ta3u uen. Heka ga um goctaBum y4oOBONCTBMETO Camu
[a oTKpMBaT Kora W Kak Aa npunaraT reoMeTpuyHoTO npeobpasoBaHue, a NMocTpoeHneTo aa
M3BBbPLUBAT paLMOHarIHO.

3a nobuTtenuTte Ha bunapaa u Ha MaTeMaTMkaTa € MHTepecHa cnefHarta 3agavya:

3apava 2. Ha 6unspdHa maca uma 0se monku. [a ce onpedenu: A) om Koe Msacmo Ha edHa om
cmpaHume Ha macama mpsibea da ce ompasu eOHama morka, maka 4Je cried moea Oa ydapu
Opyeama? b) om koe mscmo Ha edHa om cmpaHume Ha Macama mpsibea da ce ompasu
eOHama morika, maka 4e crned nocrnedosameslHomo ompassieaHe om 08e om cmpaHume 0a
yOapu Opyzama? B) om koe msicmo Ha eGHa om cmpaHume Ha macama mpsibga da ce ompa3su
eOHama morika, maka 4e cred riociedogsamesiHomo ompassieaHe om mpu om cmpaHume 0a
yOapu Opyeama?

Heka na HanpasMmM Moaes1 Ha MmacaTta U TONKUTe. C MHCTPYMEHTA OTceuka c gageHa AbImKUHA

I\ iy
E n3bupame asata Bbpxa Ha Macata, a ¢ [epneHauKynsipHa npaBa Npe3 ToYKal—-u-

)
BbpXy eaHata npaBa U OTHOBO C OTtceuka c gageHa AbJ/HKUMHA , chKcmpaMe YeTBbpPTUA

npasuTe npe3 gBe OT CTpaHUTE Ha MacaTta. I/I36|/|pame TpeTna BpbLX C 6yTOHa Touka
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BPbX Ha macaTta. Mapkupame ,macata” ¢ MUHCTpyMeHTa MHOrobIbITHUK @ 3a ja MOXeM aa

|
duKcupame ,TOMNKUTE” BbpXy Hesl C MHCTpyMeHTa Touka .

Wckame ,TonkaTta” A cneq oTpassdBaHeTo OT cTpaHata DE ga ygapu ,Tonkata” B (dwur.2).
AHanusnpame cutyauusita, NPUNOMHANKN CU 3aKOHa OT omsnkaTta ,brbnbT Ha NajaHe e paBeH
Ha brbfia Ha oTpaxeHue”. [locTurame 4O 3aKSHYEHNETO, Ye OTPA3EHUAT MbY e MUHaBa npes
obpasa Ha TodkaTa A npu ocesa cumeTpusa ¢ oc DE, a nagawmaT npe3 obpasa Ha Toukata B
npu cbwaTa cuMeTpud. TbpceHaTa TOYka € npecedyHa TOYKa Ha OTpassBallata CcTpaHa U
npaeaTta, onpejerieHa oT edHata Todka W obpasa Ha Apyrata Toudka, Npu CUMEeTpus C oc —
cTpaHara.

MNpu oBe oTpassaBawm cTpaHu (dur. 3) ce pasrnexgaTr ABe OCEBU CUMETPUM U CbOTBETHO NpU
TPY OTPaXeHusi — Tpu oceBu cumeTpum (pur.4).

Quaypa 2 Quaypa 3

B2

Quaypa 4

3a BbBexaaHe Ha npeobpasoBaHusTa PoTtauua n TpaHcnauusa, KakTo M 3a U3SICHSIBaHe Ha
NOHATUSITA MNOJNIOXUTENEH U oTpUuUaTerneH bIbi Ha BbpPTeHe pasrnexaame cnegHaTta 3agaya,
BObXHOBEHA OT 3ajavara 3a xamanure [1]:

3apava 3. CmapuHeH Hepa3sanobsem 2apdepob e nocmaeseH rped epamama Ha cmas (¢ua. 5),
Kamo suco4yuHama Ha 2apdepoba e ro-2onsiMa om euco4yuHama Ha epamama, HO ro-masika om
guUCOYUHamMa Ha cmasima, a WupoYyuHama U Ob/KUHama My ca o-Masiku CbOomeemHo om
wupoyuHama u euco4yuHama Ha epamama. Cbcmaseme cmpameausi 3a 6HacsHemo Ha
e2apdepoba e cmasima. Cnedeme Ods8uxeHusima, KoUumo u3gbpuiga cmeHama, cbObpxalja
gpamume Mmy.

[emMoHCcTpupame npemecTBaHETO OTHa4yano Ha MakeTu, KaTto HanoMHsMe, 4Ye crnegum
OBWXEHMETO Ha BpaTuTe Ha rapgepoba. KomeHTMpame HayanHoTo npemMecTBaHe Mo ,nocoka’
KbM BpaTaTta (cur. 6) n Ha onpeaenieHo pascTodHue, T.e. Ha onpeaeneHa ,AbIKUHA', U CU
NPUNOMHAME M3Y4YEHOTO NO-pPaHO MOHATUE, KOETO MMa MocoKa M ObIDKMHA — 8eKkmop. Takosa
npemecTBaHe ce Hapuya TpaHcnauua unu ycrnopeaHo npeHacsiHe u ce onpenens ot (nocoka
W ObIDKMHA) BEKTOp Ha TpaHcnauus. EctecTtBeHO e cnefBawoTo npeanoxeHuwe na e
»3aBbpTaHe” (dur. 7), KaTo YyTOYHSIBaMe OKONO KakBO 3aBbpTamMe, B KakBa MOCOKA M Ha
KONMKO rpagyca 3aBbpTame. WHdopmMaTMBHO OOsACHsIBaMe, 4Ye ToBa [BWXKEHMe ce Hapuuya
PoTauumsa 1 ce onpefenst ot Tpu YCrNoBUS — LEHTbP Ha poTaunsd, Nocoka Ha BbPTEHEe U bbb Ha
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3aBbpTaHe. Cnensa BHacsHe B ctadata (dwur. 8) u ,m3npaBsHeTo” Ha rapgepoba (Pur. 9 n 10),
KaTo obpbLiaMe BHMMaHNE Ha obpaTHaTa Nocoka Ha 3aBbpTaHe .

Mpennarame gByMeEpPEH MoAen Ha pasrnexaaHaTa cutyauus.

C nomowyta Ha UHcTpymeHTUTe Mpemectn

o

n 3aB'prVI OKOJ10 TO4Ka BCeKU

YYEHUK CaMOCTOATENHO npunara CbOTBETHUTE OBUMXEHUA, KaToO BHMMaBa rap/J,ep0613T ~da He

MWHaBa Npe3 CTeHUTe Ha cTaaTa’.

\nrepa npo3opey {HETCH06 NS XHECT
Fp=(083,0.2)

~+C=(0.18, 5.69)

[ 4E={-28, 562)

=26 =(13.39, 0.16)

Le1=(34, 0.15)

sod =212, 88T

o i={2.08,7.13) c
oL=(9.08, 7.15)

-0 M= (2,09, 4.82)
o N = (208, 7.83)
Feam3
l93,=88
F1a=3

o b 3x- 0.07y =1 ry B
Lab =85
~0.61-11,29% - 0,03y = 44
Fag =3

fods (x— 033+ {y
ed =120

| ver-3x-0,07y =8 @
S "

Queypa 5

Queypa 9

o (] nipemecru: Msrernu (uapspnad) i usGepk obex (Esi
pXHocT

E
A B
Queypa 6
C B
b A
Queypa 8

A
Queypa 10
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Korato npeueHunm, 4ye HeobXoaANUMUTE 3HaHUS U YMEeHUA, CBbpP3aHN C reOMeTPUYHOTO MOHATUE
Potauus ca yCBOEHU, MOXEM Oa NpoBepPMM OO0 KOJIKO TOBa € TakKa C NMoctaBAHETO Ha HAKOJIKO
NpakKTU4ecKkn 3agadn.

3apava 4. Cemelicmeo cu Kynusno Kpbena maca ¢ duamemnbp 150 cm. Mbuxbm ce yyden danu
OKO/10 Macama uwje uma mscmo 3a 12 cmona ¢ pasmepu 50 cm Ha 50 cm, a xeHama — Oanu we
mozam 0a ce nodpedsm Ha Hest 12 yuHuu ¢ duamembp 30 cm, Kamo uma 3ocmammb4YHO MSICMO
3a npubopume 3a xpaHeHe? B OduHamuyHama cpeda GeoGebra Hanpaseme modesn Ha
3al0avyama u ekcriepuMmeHmarnHo Hamepeme omaogopa Ha 8brpoca Ha cemelicmeaomo.

Upes nHctpymeHTa OKpPBXKHOCT € LIeHTHLP U paauyc @ ce cb3gaBaT MOAenuTe Ha maca c
paguyc 75 cM 1 Ha YnHKnA ¢ paguyc 15 cm. Ha yepToxHaTa paBHMHA He ce BMXKAAT OKPBKHOCTH,
3awoTo paguycute ca ronemu. C mHcTpymeHta Hamanu yeptoXHata NMOBBPXHOCT L—
MoZenuTe ce rnosiBABaT BbB BUAMMATA YacT Ha ekpaHa [locTposiBaHeTO Ha kBagparta-,cTon” e
N3BECTHO Ha yyeHuuute (dur. 11).

o

KomeHTUpaT ce npeanoXxeHuaTa 3a poTauus ¢ brbfl HA BbPTEHE o = =30"wmm o =-30",

UnNn potaums U ueHTpanHa cumeTpus. OTroBopuTe BapupaTt OT ,Marnko € TACHO, HO MOXe”,
KOWTO e nogpeaun camo umHumte (dwur.12), oo ,He Moxe”, KOMTO e nogpeavn u CTornoBeTe,
kouto ce 3actbneat (dur. 13). OTroBopsT € ,He” U OT eneraHTHUTE pelleHns B KpbroB cekTop

c ueHTpaneH bron 30° He Moxe Aa ce nocTaBu TakbB cTon” (gur.14) n ,TakbB CTON MOXe Aa

ce MocTaBu CaMo ako bIbbT Ha BbpTeHe e no-ronam ot 40°, cnegoBaTenHo oTroBopbT € ,He”
(Pwr. 15).

Queypa 11 Queypa 12
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14

Queypa 14

INuntepartypa:

[4 15 18 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 38 37 38 36 40 ¢

Queypa 15

1. Bacunesa A., Ako xamanume 6sixa Mamemamuuyu u Opyau ekcmpem(an)Hocmu. MaTemaTunka
N nHpopmaTtmka, 6p. 1, 2011, c. 11-18.

2. Yexnaposa T. [O., Oumkosa, E. CeHpoBa, Bwn3dywHu cnedombpcadyu c¢ GeoGebra,
MaTemaTuka n nHpopmaTtuka, 6p. 6, 2010, c. 3-13.
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MeToaouka 3a npeacraBssHe Ha Moaernu B
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gachev@gmail.com; dimova@uni-plovdiv.bg
* AMU — BAH, ** Y ,,MN. XuneHpapcku”

Pe3tome

B masu cmamus npedcmassMme asmopcka MemoOuka 3a eu3yanu3upaHe Ha obekmu 8
obyyeHuemo o npupoOHU HayKu, kossmo umeHysame [locriedoeamesiHo npedcmassiHe Ha
modenu (MIMM). Memodukama ce ocHogaga Ha MpednosioKeHUemo, u3ka3aHo Om HEeMCKUs
rcuxonoe XepmaH EbuHexayc (Hermann Ebbinghaus, 1850-1909), ye nbpgomo sneyamirieHue
ce 3anasea Hau-eghbekmusHO 8 ObrizocpoyHama namem (primacy effect). E6uHexayc npasu
UHMepecHU eKcriepuMeHmu CbC 3arioMHsIHe Ha OyMu, HO e J/l02UYHO Oa ce oyYakea, Ye mosa
8aXU U 3a IMo-CroxHU obekmu, Harpumep — Mooesu.

Mogen 1

Mogen 2
Mogen 3
Que. 1.

B mekcma unrocmpupame memodukama ebpxy memama ,Cmpoex Ha amoma’ 4ype3 yemupu
modesia Ha 8000POOHUST amom. Te3u modenu ca Yyacm om cbOBbPXXaHUemMo Ha paspabomeH om
asmopume Ho8 rpoepaMmeH npodykm, Koumo Moxe Oa nodnoMoeHe eulyanuszauyusma u
ycgosisaHemo Ha rnpedcmasume 3a cmpoexa Ha amoma 8 UHMepakmuseeH pexum 8 Kypca ro
XUMUST Ha 8CUYKU pasHUWa.

KnrouyoBu aymm

uscniedosamericku nodxod, npoexkm Fibonacci, duHamu4yeH cogpmyep, cmpoex Ha amoma

1. YBop

Busyanusaumsita ypes mogenu e eauH OT Han-akTyanHute ¢poKycu Ha u3cnegoBaTenckus
WMHTepec B obnacTTa Ha CbBpPEMEHHOTO 00y4eHMe No NpupodHn Hayku (Science Education), Toi
KaTo MHPOPMaLMNOHHUTE TEXHOMOINMM HaBnNA30xa MacoBo B KMNacHWUTE cTan 1 no3sonssaTt Aa ce
oHarnegsiBa B MHTEPaKTUBEH PEXWM U Han-abCTPaKTHOTO NpegMEeTHO 3HaHWe 3a U3yyYaBaHuTe
npupogHu obekTtu [1, 2]. beacnopHo BceCcTpaHHOTO pa3dbupaHe Ha MOAEeNnuMTe U MOOENMPAHETO
Ca CblyeCTBEeHM 3a y4eHeTo no xumus [3], no dumsmka 1 no Guonorus.

2. MNocnepoBaTenHo npeagcrtaBsAHe Ha moaesnun

Mo Tpaguuus Mopenute ce BbBEXAAT MocrenoBaTenHo, aAeKBaTHO Ha pPaBHMULLETO Ha
yCBOSIBAHOTO 3HaHWe, KaTo MO3HaBaTeNHWUST npouec ce ,OBWXM” OT BU3yanusaumsi Ha Mo-
NPOCTN MOAENU KbM MO-CMNOXHU. Ta3n NpakTuka e cBbp3aHa C rocrnoAcTBOTO Ha AMAAKTUYECKUS
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MPUHUMMN 33 [OCTBLMHOCT Ha Y4eGHOTO CbAbpXaHue, KOMTO UMa negarormyeckn u
MCUXOMOTrMYECKMN CbCTaBALLM.

A KakBo ce cny4yBa, ako ce npennosioxu, 4e AOoCTbMNHO 3a Cb3HAaHMETO Ha MilagaTta JIM4YHOCT €
TOBa, KOETO e NnocturHana cbBpemMeHHaTa HayKka, BKIMIOYUTENTHO — HaVI-aKTyaHHVITe npeacrasu?
ToBa 61 HM HAaco4Uno KbM MaesTa oHarneasaBaHeTo Aa ce 3anodBa CbC CbBpeMeHHNTE MOoOeNn
Ha n3y4vyaBaHUTeE obekTH.

Tasn npes mMoxe ga Hamepu MNCUXONOTMYECKU OMopu B NPeAnorioKeHMeTOo, U3Ka3aHo OoT
Hemckmst ncmxonor XepmaH EOwuHrxayc (Hermann Ebbinghaus, 1850-1909), 4e nbpBOTO
BreyaTtrieHme ce 3anasBa Han-e(PeKkTMBHO B AbnrocpodHarta namet (primacy effect). EGuHrxayc
npaBn UHTEPECHM eKCNEPUMEHTM CbC 3anoOMHSAHE Ha AyMU, HO € NIOTMYHO Aa ce OYakBa, Yye ToBa
BaXM M 3a NO-CMOXHM 06eKTU, HanpuMmep — MoAenw.

EdektbT Ha nbpBOTO BneyatneHue (primacy effect), HapnyaH olle eekT Ha NONoXeHUeTo B
peouuarta (serial position effect), Moxe aa ce npeacrasu rpaduUyHoO:

1.00~ 1100

80 20-28 -j80

20
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SERIAL POSITION

Mpadpukata n3obpassBa BepoATHOCTTa Aa ObAaT 3anoMHeHW ABajeceT AyMU, MPOU3HECEeHU
nocnegoBaTeriHo CbC CKOPOCT eAHa Ayma 3a 2.5 cekyHau. (Bennet B. Murdock, Jr., 1962)

Heka npunoxum mnpesta Ha primacy effect kbM nsyyaBaHeTo Ha abCcTpakTHUM 0BekTM ypes
mMoAenu B 06y4eHneTo no NpuUpoaAHN HayKu.

[a npeanonoxum, 4ye npenogaBaTenaT pasnonara C HAKOMKO MOAena Ha eauH U Cbly 00ekT.
MogenuTte ca ¢ pa3nuyHa CTeneH Ha CroOXHOCT 1 TpsbBa Aa 6baaTt npeacTaBsHM Ha yYeHUUmTe
nocnegosatenHo. KakbB Mogen 6u TpsibBano Aa ce npeactaBu B HA4anoTo, 3a Aa ce NoCTUrHe
primacy effect, no-crnoxeH nnn no-npocT?

AKO ce 3anoyHe ¢ Nno-npocT, yYeHUUUTe e UMmaT 3aTpyaHeHue, KoraTo ce NosiBu HeoGXoAMMOCT
OT YCINOXHSIBaHe WM MPOMsIHA Ha MWUCMEHUs MoAern, Tbil KaTo MOo-MPOCTUAT e 6bae
aKTMBMpaH OT AbMrocpoyHaTa nameT no-6bP30 M BEPOSATHO — MO-4eCTo, KOETO OT CBOSI CTpaHa
OTHOBO 3aTBbpAsABa No-efieMeHTapHaTa npeacTasa.

OT ppyra cTpaHa, ako NbpBOHayanHo ObAe NpeacTaBeH MO-CIOXeH Moen, CbllecTByBa
BEPOSITHOCT MoBeYe Mpu3Hauv Ha mogena Aa 6baaT obnaroTpariHo 3anameTeHu. OcBeH ToBa,
npu nocnenosaTenHo NpPeacTaBsHe Ha MOAENWN C HM3XOoAdALWA CMOXHOCT, nopaau pasnuyHaTta
nHOMBUAOyanHa no3HaBaTesniHa CrocOOHOCT, yY4eHUUUTE e umaTt no-Aobpa Bb3MOXHOCT Aa
OCMUCHIAT U YCBOSIT Hal-CIOXHUSA Bb3MOXEH Mogen (kenaTenHo e ToBa [a € MbpBuAT).

Bb3HukBa BbnpocwT: Kak Oa ce oripederisi KOIKO CioXeH € eOUH mModen?

EavH nogxopn e cneHusaT:
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1. Onpeaens ce KoM OT MOAenuTe, C KOUTO ce pasnonara, MMa Haln-MHOro npusHaum,
OTroBapsiliM Ha CbBPEMEHHWTE MpeAcTaBuM 3a M3ydaBaHua obGekT — Toi TpsbsBa Oa Gbae
npeacTaBeH MbpBu.

o
AND

2. Cnep Hero ce paboTu ¢ Mogern, KOMTO UMa No-mMarnko Ha Gpor NpuU3HaLUmM 1 T.H.
3. C peaykumsa Ha npu3HaumuTe ce cTura 4o Han-onpocTeHust Moaern.

B cxema 1 npeacraBsame meTtogukata 3a BU3yanu3aums, KoATo umeHysame [locredosamersiHo
npedcmassiHe Ha modenu (MIMM).

PaboTa
c mogen 1
PaboTta PaboTta
c mogen 4 c mogen 2
Pa6ota n AT
c mogen 3 ‘
Cxema 1

B cxemaTa cme BknouMnu 4 mogena, kaTo otyMTame, Ye MUHMMAnHUSAT 6poi mogenu Tpsiea
Aa e 2, a MakCUManHusT — 4 (MakcumanHusT 6poit Moaenu 3aBUCK OT CTENEHTA Ha CIOXHOCT
Ha nbpeBus mogen). HesaBucumo oT Gposi Ha mMogenuTe, 3aAbIPKUTENHO € M3UCKBAHEeTO 3a
,BPbLLAHE” KbM MbpBUSi MoZen U pedekcusi Hag YCBOEHOTO 3HaHWe 3a u3yyaBaHusi obekT. U
TbI KaTo CbLLECTBYBAT MHOXECTBO MNCEBAO-TPUMEPHU rpacpMyHN cpeaun, C YNATO NMOMOLL, MOXe
[a ce npeacTtaBsAT 06ekTH, NpenopbyBamMe MbPBUAT MOAEN Aa € TPUMEPEH.

Bceku etan Ha pa6oTa ¢ Moden Moxe Aa ce anroputmuanpa, kaTto ce uanonaea ,06bpHaTa’
ckana Ha KOTHUTMBHUTE Lenu Ha Bnywm:

Oencteusa Llenu

6. OueHKa Ha OCMUCNEHOTO 3HaHWe 3a 0bekTuTe 1. OueHka

5. dopmynupaHe Ha n3Bogmn 3a obekTuTe 2. CnHres

4. AHann3 Ha NpaBuUHNTE U FPELLHNUTE CTBbIKK 3. AHanus

3. PaboTta ¢ mogena B UHTepaKTUBEH pexum — npobu u | 4. MNpunaraHe
rpeLuKm

2. HabntogeHne Ha npusHaunTe Ha mogena 5. Pa3bupaHe
1. MpeactaesaHe Ha Mogen (0606LWweHo 3HaHKue) 6. 3HaHWe

Buxme uckanu ga yTouHMM camMo eavH AeTann oT To3u anroputbM. [eicTBue 3. npenocTtass
Aobpa Bb3MOXHOCT Aa ce MaHunynuMpa ¢ Modenute — 3aBbpTaHe, yBenvyaBaHe, HaManssaHe
Ha pasmepa, NMoCcTposiBaHe; pasynMTa ce Ha abayKTMBHO Bb3NpuMeMaHe Ha MaTepuana, ypes
MPOGU 1 FPELLKU; PEXNMUTE Ha 0ByYyeHne MoXe a ca ABa — EBPUCTUYEH U TECTOB.

Cuntame, 4e nocnepoBaTenHoTo nMpeacTaBsHe Ha mogenu (serial model presentation) e
nosHaBaTeneH (KOrHUTUBEH) NOXBaT, KOMTO MMa NOoTeHuMan.

1. ga ctumynupa nosHaBaTesieH MHTepeCc KbM CbBPEMEHHOTO 3HaHwe, fa nognomara
y4yeHeTO U Aa pa3suBa J1Orm4eckoTo 1 0bpa3HOTO MUCNEHE Ha 06yanaHMTe;

2. pa paswupsBa obpasHaTa npeactaBa M Aa oboraTsiBa YCBOEHOTO 3HaHWE 3a
n3yyaBaHust obekT (npu ToBa, O6NMM30CTTa Ha nMpeAcTaBaTa € TOYHO paBHa Ha 6rM3ocTTa Ha
NbpBUs NPeAcTaBeH Moaen A0 AEWCTBMTENHOCTTA, TakaBa KakBaTO HaykaTa cu 51 npeacTaBs
AHEC).
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3. Aa hopmupa 1 pa3BmBa OUrMTaNHUTE 3HAHUS U YMEHUS1 Ha 00yYaBaHUTE;

4. na paskpuBa HAay4HOTO 3HaHMe B NO-LLUMPOK LEHHOCTEH KOHTEKCT.

3. UnwcTtpauusa — CTpoex Ha BOAOpPOAEH aTOM

Hawwnat o63op nokasea, Ye MMa HeOoCTUr OT AOCTOBEPHM MOAENU Ha aToMa, noaxoasiuy 3a
MHTEpaKTUBHO obyyeHne no-xumust B COY. 3atoBa npaBuMM onuT Aa paspaboTum nporpameH
npoayKT, KOWTO Aa AEMOHCTpMpa MOAENM Ha aToMa — OT JOCTOBEPHU [0 MO-eNeMEHTapHN.

Heka pa wnioctpupame [MNMM ¢ Han-npocTua npumep — Bu3yanusauus Ha npeacrasBaTta 3a
CTpoexa Ha aToMa 4Ype3 MoAeny Ha BOAOPOAEH aToM.

Mopen 2 Mopgen 3 Mopgen 4

Hunsxogsia cnoXxHoOCT Ha moaenuTe

v

Cxema 2

Upes Mogen 1 Booopo4aHUAT aToM ce npeacTtaBst TPUMEpPHO, KaTo ce M3MNon3Ba CbBpeMeHHaTa
npeacraBa 3a enekTpoHeH obnak. lNpu Mopgen 2 usobpaxeHuneto e asymepHo. Mopen 3
Haco4yBa KbM opbutanHus mogen Ha bop ¢ Agpo 1 ABmXeLL, ce OKONo Hero enekTpoH, a Mogen
4 ,Bpblla” KbM Knacmyeckute npeactaBu Ha [JanToH 3a Hegenumusa atom (camo C eauvH
npusHak — gopma).

Ovakea ce B pesyntart oT npunaraHe Ha MMM yyeHnunTe ga nocTurHaT sicHO pa3bupaHe, ye
CbBpEMEHHUTE NpeacTaBu 3a CTpPOeXa Ha atoMa ca Mo-CMOXHU OT Te3n, KOUTO TPaguuUOHHO
UM ce npeacTaBsaT B yvyebHuumTe. ToBa e BaxHO pasbupaHe, KOeTo cb3daBa Harnaca u
FrOTOBHOCT Y YY€HUKa 3a HenpekbcHaTa NpoMsiHa Ha 3HaHuaTa. O4akBa ce U CTUMynupaHe Ha
MHTEpeC KbM HOBUTE, NO-3a4bN60o4YeHn (NO-)3HAHUS.

C TO3M nNpumep ce Mokasea, Ye npunaraHeto Ha metogonoruaTta MMM B eguH ypok uma
noTeHuMan aa npeAcTaBs CbBPEMEHHOTO 3HaHME B pa3BuTue, 6e3 Aa HaaXBbPSA rpaHMunUTe Ha
pa3bupaHeTo Ha y4eHuka 1 6e3 ga U3KMYBa KOHTEKCTa Ha MCTOPUYECKUS NPOLIEC Ha ABUXKEHME
KbM ,NO-AbNbokaTa CbLHOCT” Ha U3cneaBaHUTe 06eKTH.

EkcnepumeHTanHata peanu3aums Ha nNporpaMHMs MPOAYKT € OCbLUEeCTBEeHa C MoMoLuTa Ha
onbnunotekarta 3a 2D n 3D komntoTbpHa rpaduka OpenGL. Ta e usbpaHa nopagu cdakra, ye e
nnaTtopMeHO He3aBMCKMMa U TOBa AaBa Bb3MOXHOCT ObAEeLMAT NporpaMmeH nNpoaykT ga obae
N3Mnon3BaH C pasfnnyHn onepaunoHHU CUCTEMMN.

Mo-gony ca npencTtaBeHW pe3ynTatute OT MOAENMPAHETO Ha BEPOATHOCTHAaTa MITbTHOCT Ha
pasnpeneneHMeTo Ha enekTpoH ¢ 1s opbuTtana B o6ema Ha BOAOPOAEH aTOM:
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Cxema 3

EnekmpoxHusim obnak, npedcmagsH mpaduyuoHHO Kamo 08yMmepeH Moders

A) B) B)

Cxema 4

EnekmponHusim obrniak e npedcmageH kamo mpumepeH Moderl.

ETO 1 HAKOM cBOWCTBaA Ha TPUMEPHUSA MOAEN.

e N306paxeHneTo ce opmMupa OT TOYKUTE, KOMUTO ENEeKTPOHBLT € MNoceTun npu
obxoxagaHeTo Ha aToMa, KaTo MecTaTa C Mo-rofissMa BEepOSATHOCT NpemMuHaBaT B
yepBeH LBAT. PopmmpaHeTo Ha obnaka Moxe aa ce Habnaaea ¢ aHMMaUus.

o V3obpaxeHune b) npeacrtaes peanHus pasmep Ha atoma. OTGensisaaHa e MepHaTa
eavHMua a.u. atomic unit = 5.29 x 10-11 m unu 0.529 A (aHrctpbom), a cbLio U
ckana OT CMBW KOHUEHTpudHM cdepun. OT cxemata MOxe Ja ce onpegenmu
paavycbT Ha BOAOPOAHMSA aToM 4 a.u. unun npubnmnsmTenHo ABa aHrCTpboMa.

e KakTo npu cxema B) e Bb3MOXHO Aa ce NpaBsT pasfiMyHU CEYEHUs Ha aToma C Len
no-noapo6HOTO My BMU3yariHO N3y4YaBaHe 1 3anaMeTsiBaHe.

e Bcuuku usobpaxeHuss moraT Oa ce yBenvyaeaT M 3aBbpTaT OKOMO TpUTe Ocw,
KaKTO M Ja ce NpemuHe BU3yarnHo npes atoMa

e Mopgenute mMoraT ga ce nMpeacTaBsaT MoOCnedoBaTesiHO KaTo cueHapun ot
meTogonorusta MM
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4. 3aknoyeHue

Metoaunkata [locnedosamernHo rpedcmassHe Ha MoOesniu He e npuroXeHa BCe oWe B
negarorndeckarta npaktuka. [Npencrton ga ce nscnegea HenHata e(peKkTMBHOCT B 00y4EHMETO NO
XUMUS NpU n3yvaBaHe Ha Temata Cmpoex Ha amoma.
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Uma nu msacTo 3a guHaMmn4yHuna coptyep B
yacoBeTte no CUI , NMpunoxHuk”?

ﬂaHMer!a KyH4yeBa
OY'H. . Banuapos’, c. CenaHosuu, obn. Bpaya

Pe3tome

lpe3 Hacmosiwiama y4yebHa 2od0uHa 8005 CUI [IpunoxHUK” cbc cedMoKnacHuUyU. Y4eHuyume
mu umam 00bpu no3HaHus 3a rpoepamume Geonext u GeoGebra u 6bp30 yceoss8am MeXHUKU
om npuIoXXHOMo u3Kycmeo. Toea 3arnezHa 8 ocHogama Ha rpozpamama Ha CUlM-a. Ndesma
bewe 8 konekmusHama meopyecka paboma da KomMbuHupame MamemMamuka U U3Kycmso [1,
2], kKakmo u HKOU HOBU MEeXHUKU, Koumo uHmepHem npednaza. Kamo kpatiHa uen mpsibeawe
Oa opzaHusupame 3a 24 mal usnoxba Ha OekopamueHUme YuHuUU u3pabomeHu om
y4yeHuyume. Yepmexume Ha YuHuume uspabomuxme 8 GeoGebra, kamo ¢ 8b3MOXHOCMUMe
Ha OuHaMu4HUs cogpmyep om eOUH HYepmeXx MOoy4Yuxme MHO20 20/IIMO pa3Hoobpasue Ha
modenu. Uscnedoeamericku nodxod ydyeHuyume rpusoxuxa He camo npu u3spabomka Ha
yepmexume, HO U npu pabomama o 08eme mMexXHUKU — mopuesaHue U U30HUM.
Pasrnonazaxme camMo ¢ ornucaHue Ha mexHUKume, HO HaMaxme 20moeu Mmocmpu rped cebe cu.
Bcuuko, koemo suxdame kamo 20moeu u30enus, e JIU4HO MBOoPHYeCcmeo Ha yd4acmHuyume 8
epynama u HsiMa noemapsiuu ce YuHuu. Modenume, ugsemosama KoMbOUHayUsl U Ka4ecmaomo
Ha u3pabomkama U3USI0O 3a8UCU OM KOHKPEMHUs y4YeHUK. VMIHmepakmueHusim rnodxod 8
yacoseme no00bpxKa UHmMepeca Ha y4eHuyume u mexHusm 6pol NocmosiHHO ce ysesuvasa.
YyeHuyume mu ce Hadsieam bnazodapeHue Ha npoekma Fibonacci meopbume um da ce sudsm
om ro-eonsama rybnuka.

KnroyoBu aymm

duHamuyeH cochmyep, MPUIIOXHO U3KYycmeo, mopuesaHue, U30HUM, OeKynax
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C BB3MOXHOCTUTE Ha AnHamunyHuUTe cpeam - Elica, Geonext 1 GeoGebra ce 3ano3Hax npes
2009 r. kaTo yyacTHuk B npoekta InnoMathEd [2]. [ocTeneHHO BbBegoxmMe nporpammte B
yacoseTe no matematmka — 31 n 3UM B 5., 6., 7. n 8. knac. lpe3 yyebHaTta 2010/2011r.
npenogasax Ha VI knac matematuka, 3UIN maTtemaTka n JoMallHa TEXHUKA U UKOHOMUKA. Tbit
KaTo MMax BBb3MOXHOCT Aa KOMOMHMpaM 3HaHuMa OT pasnuyHM obractu, No3BonuMx cu ga
3anosHas yyeHuumte no OTW c HOBWM TEXHUKKU, KOUTO 3aMMCTBaxX OT MHTEPHET U KOUTO Te C
MHOTO rofisiMoO enaHue ycsouxa. CbluMTe LecToKnacHuuM 6sixa U OCHOBHUTE y4acTHMUM B
paspaboTBaHeTo Ha MaTtepuana ,C pasmecTBaHe Ha Toukm B Geonext, KbaeTto camu 6Gsaxa
aBTOpM Ha 3ajayn, U3Non3sankm aAnHaMmmyHnsa codtyep. CbC CbCTaBeHUTE 3a4ayn yvacTBax B
ceMuHapu no npoekT Fibonacci n yyeHuumTe ca 3ano3HaTv C naesita Ha NpPoekTa u ¢ ToBa, ve
TexHuTe pas3paboTkm ca crnogeneHn ¢ apyrn koneru. Nopagn ronamoTo xenaHve ga pabotum
Helwo 3aegHo (Tasn rogvHa npu TsX MMam camo MatemaTtuka u 3UIM matemaTtuka) npes
HacTosiwaTa ydebHa roguHa 3anoxuxme CUIM "TpunoxHuk'. geata Gewe ga npogbinkum
KOnekTMBHaTa TBOp4Yecka paboTa, KOMOMHMpaWKM MaTemMaTuka, NPUIOXKHO WM3KYCTBO U HOBU
TEeXHUKN, KOUTO MHTEPHET npeanara.

Mpwn cbecTaBsaHe Ha nporpamara 3a CUM-a Tpsibeawe ga B3ema nog BHUMaHME:

1. [obpute ymeHus 3a paboTa Ha cegmoknacHuunte B Geonext n GeoGebra.

2. [onamoTo xenaHve Aa HayyaBaT U npunaraT TEXHWUKK, KOUTO 3a MbpPBY MbT BUXAAT.
3. XenaHueTo nm ga opraHusnpaTt U3noXxou n 4eMOHCTPUPAT Hay4YeHOTO.

4. TpygHaTa 3a MeH 3agjada ga nogbepa m uanpobBam TEXHUKW, KOUTO Lie ca
WHTEPECHM 1 U3MBITHUMM OT ydeHuumTe.

OcHoBHaTa 3agaya, KoATO Npokapax npes BCUYKN ASNOBe Ha nporpamMaTta, € Aa HanpasuM
n3nox6a oT AeKopaTUBHN YNHUWN, HAYepPTaHU 1 n3paboTeHn OT yyacTHUUUTE B rpynara.
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1. YBopa
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N3paboTkaTa Ha 4YepTexuTe OTHE U3BECTHO BPeMe, 3allloTO 3HaHUATa No matemMaTuka He
HM gocTuraxa. YyeHuuuTe, KaTo Marku uscrnegoBaTenu CTUrHaxa Ao uaesTta, ye TpsibBa aa
HaMepAT LieHTbpa Ha YMHUATA U Toraea aa vyeptaaT enemeHTn. CUMeTpuYHUTE enemeHTn 6axa
OCHOBHM B TexHUTe Mopenu. HeycnewHuTe onuTM npemaxeBaxa W 3arnoyeBaxa OTHaYarno.
YTo4HMXMe, Ye He TpsibBa ga MMa MHOrO CUTHM E€NeMeHTW, 3aloTo HAMa Aa moraT ga I
npeHecat u nspabotat. 3a gBa y4ebHM Yaca Ha BCEKM KOMMIOTbP MMaLle No eAuH AMHAMUYeH
MoJen Ha YnHuA. 3a Ja NpuHTMpame MoaenuTe, TpsAbBalle [Aa v 3anuvileM Kato KapTuHKa, 3a
[a perynvpamMe rofieMmHata um cbobpasHo pasmepute Ha YnHus. Mpu n3BaxagaHe Ha NbpBUTE
MOZENM 3amnoyHa Aa ce YyBa KOMEeHTapbT, Ye BCEKU CU XapecBa 3a u3paboTka noseye OT eaunH
mogaen.
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2. WN3paboTBaHe Ha YepTexu

3. ,.TopueBaHue”

M3Bagmxme 4yepTexnTe Ha XxapTUEH HOCUTEN M 3arnovyHaxme C TexHukata , TopueBaHue” [3],
KosiTo Bsixa ycBoMnu npegHarta roguHa.
” ‘ ;I——i - = = .

Tbn KaTto Tasn rogMmHa CbM KracHa Ha V Knac, nokaHux 4ac

-

T OT T4

1N

X Ja BUOST KaKBO

paboTum cbC cegmoknacHuuuTe. MHTepecbT Oelle npeausBuKaH W manko no manko 10
MeToKNaCcHMUM CTaHaxa PedoBHM Yy4acTHMUM B 3aHMMaHusTa. [pobnem 6sixa mogenute,
3all0TO Ha MeTW Knac TenbpBa NPeAcToelle 3ano3HaBaHe C AMHaMuyHaTa MaTemaTtuka, a
cegMu Knac peBHMBO naselle cobcTBeHMTe cu moaenn. W Ha To3um npobnem Hamepuxme
peleHve — auHamukata B nporpamarta. OT BCekM HayepTaH MoAden C OBMXKEHUWE MonyyYuxme
ronsiMo pasHoobpasue oT yXK e4HaKBW, HO PasfiM4yHN BapuaHTu:
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HaneneHnte 4nHumn MOHTUPAaxXMe BbBbPXY MNOANOXKKN (‘-II/IHI/IVI 3a €HOKpaTHa yn0Tpe6a),
OKa4nxmMme r'm Ha cteHarta u ctadTa rpeVlHa OT MbCTPOTATa Ha LiIBETOBETE!

WNacnenoBaTenckuaT noaxon 6elle npunoxeH He caMo NpU HaYepTaBaHETO Ha pasnuyHuTe
Modenu, HoO M npu nogbopa Ha UBETOBETE U peELIeHMeTO Kak ga wusrnexaga rotoBaTa
AeKopaTUBHA YMHWS.
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4. , N30HUT"

Bpeme Gele 3a HOBa TexHuKa. TexHuWKaTa, KOATO NPEAnoXnx Ha yyeHuuuTe, ce Hapuda
u3oHUM-6podepus [4] BbpXy KapTOH M € MHOro ctapa. Nokasax um nbpeus n3paboTeH OT MeH
Mogen u cegHaxme OTHOBO npepn KomnoTpuTe. M3nonssankn guHaMn4Hua codptyep, n3sagnxme
ronam 6por Mogenu, KOMTO KOMKOTO CU npunudaxa, TONKoBa ce n pasnuyasaxa. [NpeHacaHeTo
Ha YepTexnTe, BbPXy XapTUEHUTE YMHUN € AocTa TpyaoeMka paboTa. B Havyanoto cama gynyex
YMHUUTE, HO B MOCNEACTBME 4acT OT YYeHMuuTe ycBoMxa M ToBa yMeHue. TpygHOCTUTE Mpu
MbpBUTE YMHUW OTKa3Baxa Y4YeHWUWUTe, KOMTO MCKaxa Aa Cu fenaT, 3awoTo cu ro morart.
Hanoxu ce ga npunoxum mnacrnenoBaTenicku noaxon 1 npu paboTa ¢ urna — BasiBaHe Ha KoHel,
Bpb3BaHe Ha Bb3es, ycBosiBaHe Ha 6opose. [locTeneHHO TpyaHaTa TexHuka belue ycBoeHa v B
MOMEHTa Mame Hemanbk Habop OT roToBM MOAENMN.

5. . dekynax”

MocnegHaTta 3anoxeHa TexHuka e Jekynax” [4], KOATO yyeHnuuTe ca npobBanu npegHaTta
roauHa Bbpxy wuweTta. Tasn rogmHa 3anoxunx gekynax Bbpxy YMHUK.
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6. 3aknto4yeHue

3aHumaHnuaTa B CUM-a ca gBa 4Yaca cegmuyHo. NokasaTenHo 3a MHTepeca Ha yvyeHuumTte
e, Ye oT 13 aywn B Ha4anoTo Ha roguHaTa B MOMEHTa rpynaTta ce CbCTou OT 24 yyeHuuuma oT
VIl n V knac. Ycewar ce npuATENCKUTE B3aMMOOTHOLUEHUA U 3ad0BOJNICTBOTO OT gobpe
cBbpweHata pabota. Bcuukm yvacTHMUM B rpynata ce Bb3npuemar kaTo  Marku
nacrnegosarenu, 3aWoTo ToBa, KoeTo u3paboTsar, ro HAMaT kaTto mogen. BcMyko cbTBOPEHO OT
TSX € NIIo4 Ha NMYHAa nges — MoAer, TeXHMKa, LBETOBaA CXeMa W KayecTBO Ha m3paboTkara.
M3anoxbaTa ¢ rotToBMTE YNHUKN NpeacTaBuxme Ha 24 man B YitanuwieTo B ¢. CenaHoBuUN.
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Moxxe nu nsyyaBaHeTo Ha cTepeoMeTpusa Aa
O0bOe HauYuH 3a 3abaBneHue?

OaHuena lMNeTpoBa, AHren MunaHoB
dan_petrova@yahoo.com, angel.milanov@gmail.com
91. HET ,Mpod. K. Mnbbos”, Codus

Pe3tome

BnucaHu u onucaHu mena - Mamepuar, 3a Kolmo npakmukama mu e dokasana, 4e He e Hal-
obuyaHussm om y4eHuuyume. Vickax 0a 20 Hanpass rno-rnpumamsiue u peuwux, 4e Ha4yuHbm e 0a
usnonseam 3D-zeoccebpa. He me ynnawu moea, 4ye e f-8epcus. 3anpemHax pbkasu U

% ' 3 4

3anoyHax Oa ce 3abaernisisaM C Hanpasama Ha UHmepakmueHuU Yepmexu. Peaynmamume 6sixa
UHmMepecHU. Bbe eceku knac ydeHuyume ce pasnpedenuxa 8 5 ombopa (pasnosiazaxme ¢ 5
nanmona) u eceku om msx u3bpa mema 3a u3cnedesaHe. Bpememo 3a ,omkpusamesicmeo”
bewe 2 yuyebHu 4aca. Cried mosa eceku ombop dokadsauue rped Knaca.

lMony4uxa ce MHO20 UHMepecHU OUCKYCUU C 4ecmo cpelwaHusi 8 MsX Kpacus ebrpoc ,3awo?”.
EdHa om Hal-pa3zopewieHume bewe no nogod enucaHusi 8 YyemupubabiiHa nupamuda rnpas
Kpb208 KoHyc. MHo20 me 3apadsa u 8b3KnuyaHuemo: ,TyK uma Hskakeu omHoweHus'". Toea
eb3KnuyaHue dogede 9o npesn3xodHo nodasaHe Ha udeu mexdy yyacmHuyume 8 ombopa u
mexAy msx u kraca. B Hakou ciiydau ombopu o6eduHuxa ycunusma cu 8 pasasiexdaHemo Ha
nodobHu cumyauuu (MpUMepPHO: ernucaH rpas Kpbao8 KOHYC U 8rucaHo Kbiibo).

3a mnadume xopa He npedcmaernsiea 3ampydHeHue da u3rnpobeam OadeHa MamemMamu4ecka
cumyauusi 8 nodxodswa KomnombpHa cpeda, 3a da dobussm rno-sicHa npedcmasa 3a Heuwo,
koemo bu buno uHa4ye abcmpakuusi 3a msx. Jloeaudyeckume 8pb3KuU ce u3zpaxdam rno-6bp30 ¢
OueumarneH MoOeJsl, KOUumo € MHO20 2b8Kag UHCMPYMEHM 3a OHaariedsi8aHe.

Loknadume Ha ombopume 8ce ouwe He ca Ce8bPWUIIU U He CMe 3aro4yHasu ¢ peuasaHemo Ha
3aldayume, HO Ha MeH ee4ye MU e mor/io Ha Oywama. Padeam ce Ha mosa, 4ye Hakapax
y4yeHuyume O0a MUC/ISIM 8 KOHMeKcma Ha npedussukamesiHa Mamemamu4yecka cumyauyusi. bsx
u3HeHalaHa, 4e MHO20 Malslko Om msX Uu3roJi3eaxa MocmaeeHuUme Haco4eawu ebrpocu U
yKasaHusi eb8 ¢halinioeeme. Pasbupa ce, umauwle y4eHUUU, KOUMO ce oriumaxa u3bseam om
3adavyama cu. Mmax u npobriemMu om 4ucmo MexXHU4YecKo ecmecmeo, u ¢ pabomama c f3-
gepcusma Ha GeoGebra, HO uckpeHo ce 3abaensisax, 3aujomo U a3 b6six 8 porsma Ha
uscnedosamersi. Haosieam ce, ye cred HAKos cedmuya we mMoea 0a CU Kaxa, ye He CbM
cbbpkana ¢ uzbopa Ha Mo3u HempaoUUUOHEH Ha4yUH 3a rpernodasaHe Ha cmepeomMmempus.

KnrouyoBu aymm

uscrniedosamericku nodxod, npoekm Fibonacci, GeoGebra, cmepeomempus, enucaHu u
onucaHu merna
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BnucaHu n onucaHu Tena. MaTepuan, KOMTo

npaktukata MU € Aokasala, 4e He e Ham- 3a Heuwjo pa3iudno Wom mu Cu comoae,
obunyaHnaT oT yyenuumte. Wckax pa ro npasu 20" U nexa ypoxvm mu 1o

Hanpaea no-npumMamnune 1 pelnx, Y€ g Gwoe no-ceedic, no-pazuynen, cbc cmsx!
HAUMHBT € [1a M3NON3BaM AMHAMUIHA CPEMRA, 1140 0g cu kadicewt cred neeo ,,Yenax!”.
B KOATO 4YepTexbT MOXe [a Ce yronemssa,

cmansiea, ga ce BbpTM U pasrnexga oT
BCUYKM CTpaHu. JlecHo morat ga 6baaTt gobaBeHM TOukM, OTCeYku, ga ObaaT M3aMepeHu
pPa3CTOsIHUA, FONEMUHU Ha bIMK, Nuua Ha durypu. ToBa gaBa Bb3MOXHOCT Aa Ce OTKpUAT
3aBUMCMMOCTM, KOUTO MHAYe JaBaMe HaroTOBO Ha YYEHUUMTE MM OTKpMBaMe C NMoMoLuTa Ha
MHoOro 4YepTtaHe. B cnyyas nsnonssax 3D-reore6pa.

MMepHaTa To4YKa Ha yduTtens

Mpn noarotoBkaTa 3a ypoka ce 4vygex ganu cu
CTpyBa OTAENeHoTo Bpeme, 3awoTto pabortaTta C
GeTa-Bepcusa NoHskora Aocta u3Hepss. Hanarano
MU Ce e B paMK/Te Ha 1 yac Aa 3aTBOps U OTHOBO
Aa OTBOPsi HAKOMKO NbTWU paboTHWUS Npo3opel, Aa
pectapTMpaMm KoMMTbpa M fa noxabs pocrta
HepBu. Ho npes3 uaAnNoTo Bpeme cu ka3Bax, 4e, ako
n3abpxa, We noTBbpAs 3a nopedeH NbT MHEHWETO CU, Ye U3NU3aHeTo OT TPaaUMUMOHHOTO e
3anoMHaAWO ce n aaesa gobpu pesyntatu. Kpenewe me v 4yBCTBOTO, Ye ce 3abaBnsiBam u
AeTVHCKaTa pagocT, KoraTto ycnsBax Aa M3MUCAA HauyvH Aa NOMbIIHA U HAAXUTPS NPONyCKUTE B
HeJoBbpLUEHaTa Bepcus Ha reorebpa. B egmH momeHT offline-BepcusaTta cnpa ga ma3nbnHsea
komaHgata Pyramid u pewwux ga npobBam ga cb3gam nupamuga no JaneHuTe 1 BbpxoBe B
online BepcusTa.

AB+CD=642 Cl
BC+DA=E42

OnuTbT ce OKasa ycnelwleH U crnen ToBa npu
nogo6HU npobnemun gencTeax No CbLMsS HAYMH.
Mpn nocTposiBaHETO Ha  bIMOMOMOBsLA
paBHMHA NMpU OCHOBHUTE pbboBe Ha TpUbIbIHA
nMpamMuaa ce Hanoxu ga ce npebops n ¢ eauH
npobnem, KOWTO [oOBede [0 WHTEpPecHa
cuTyaums — kbnboTto, koeTo TpsbBawe ga e
BMNMCaHO, B oOnpeaeneHn MOMEHTU CcTaBalle
BbHLUHO-BMMCAHO, 3alloTO He MOoXex Aa
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3adbpKa brononossillata paBHUHA Mexay
OCHOBaTa WM OKofHata CTeHa B npaBunHaTa
nocoka. imam n egmnH npobnem, KOWTO BCe OLLe
He CbM M34YucTMNa — egHa u cblia dopmyna
BOOM B [MOBEYETO crnyvYanm [0 MpaBUHOTO
M3NMUCcBaHe Ha brbM C YMCcno, no-ronamo ot 90,
a B €4WH criydyanm cuM CTOM KaTo oTpuuaTesiHo
yncno. Bbunpekn BCcuYkM TpygHOCTU, a Moxe 6u
M TOYHO 3apaau T4ax, Mu Gelle MHTepecHO Aa
HanpaBa  JepTexuTe. BbamoxHoCcTTa Aa
pasrnexmgam Tenarta oT BCUYKM CTPaHW NMOMOrHa
JOopM Ha MeH fa ce crnpaBs MO-FIeCHO npu
CbCTaBAHETO Ha YepTexuTe, KoraTto ,Brnmsaxme”
B KOHYC M Kbn6o.

HanpaBux u4epTexu, C KOUTO OHarneamx
BMMCBAHETO Ha LUMUNMHOBP, KOHYC M Kbnbo B
nupamuaa U OoNMCcBaHETO UM OKOMo nupamuaa.
Mmalle n YepTexin 3a BNUCBaHE Ha UMINHOBLP U
KbnGO B MpM3Ma U OMMCBAHETO Ha UUIMHOBLP U
Kbnbo okono npuama. B yunnuwiHua Kypc ce
pasrnexgaTt npegvMHO npaB KPbroB UMNMUHOBP
N NpaB KPbroB KOHyc. ToBa He MK nonpeyn ga
HanpaBs eaQuH YepTeX C HaKMOHEeH KOHyC, 3a Aa
uncTpypam TeopemMaTta-npusHak 3a BnUCBaHe
Ha kbnbo B Nnupamuga B obLmsa criyyan.

PelwaBaHeTo Ha 3agaun u crnegsaiwarta
KOHTpOnMHa paboTa Le nokaxaT [AanuM CbM
nocturHana uenta cu. Micka Mu ce ydyeHuumTe
[la He ce nnaiwaTt npu pellaBaHe Ha 3adaqv C
BNUCaHO KbNBO W BCAKAKBU BMNUCaHW €OHO B
Apyro Tena.

Yuunuweto me noacurypu ¢ 5 nantona u ctas ¢
[OCTaTbYHO KOHTaKTU 3a TAX.

HanpaBux yepTtexuTe, NycHax rm B Ae1cCTBUE U
C OrpoMeH WHTepec HabrnogaBax KakBo ce
crny4ea.

Pa3nnyHuTe yacoBe

Touakoza u ooxnaosanemo moauce 0a e CMEUHo

Ombopvm omeosaps Ha 6bNpocu

BbB BCceku knac yyeHuuute ce pasnpegenuxa B 5 otbopa u Bceku OT Tax m3bpa Tema 3a
nscnensaHe. Bcsika Tema Oelle nogcurypeHa c noHe 2 guMHaMu4HM depTexa. BpemeTto 3a
,OTKpuBaTencreo” bewe 2 y4ebHn Yaca. Cnep ToBa Bcekun oTOOp AoKnagsalle npea Knaca.
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YemuxHamume nuya ca 0okasamesicmeo, Ye Moxem 0a y4qum, 3abaernsisaliku ce!

Okasa ce, 4ye He e TpsAGBano ga cu crnecTsBaMm M3BEXOaHEeTO BbpXy €kpaHa Ha cbopa oT
CPEeLLYNONOXHNTE BIMN Ha BMMCAH B OKPBKHOCT YETUPUBIBITHUK, KaKTO U cbopa OT CTpaHUTe Ha
OMMCaHUSA OKONO OKPBXHOCT YETMPUBIbIHUK. HsiMalle knac, B KOATO Aa He 3anovHaT camu ga
npenpaBsT YeTUPUBIBbITHULUTE Taka, Ye Aa MoraT fa M KOHTponuvpar Mo XenaHust HaunH. Tosa
Me Hakapa [a Harnpassi BbMPOCHUTE AOMbIIHEHUS 3a CreABalLLUTe YacoBe.

Mucnex cu, 4e yyeHUUUTE Lie MMaT Hykga OT MosiTa MOMOL MO BpPEME Ha OTKPMBAHETO Ha
BPb3KUTE MeXOy enemMeHTUTe B pasrnexpaHute yeptexu. 3a ga He ce paskbCBaM Mexay
oTbopuTte, 65X NOAroTBUIIA BbPXY BCEKU YepTex AOCTaTbYyHO CTBIMKKU 3a NnogckasBaHe B crny4van
Ha HeobxoguMMmocT. BbsxX M3HeHagaHa, Ye MHOro Masnko YyYeHuuM u3nonsBaxa MNOoCTaBeHUTEe
HacouyBallM BBLMNPOCU N yKasaHusa BbB hannosete. [MoBeveTo gopu He Osixa 3abenssanu, ye
MMa NOCTaBEHO Ha eKpaHa MBbHMYKO Kon4ye 3a nomol. BbpTaxa yepTexwute, rmegaxa rm oT
BCUYKM CTpaHKU, NoCTaBsixa TOYKM efHa Hag Apyra, 3a ga MoCTUrHaTt >xenaHoTo. Bcuukm ce
cTpemMsixa Aa OTKPUAT Bb3MOXHO MOBEYEe 3aKOHOMEPHOCTM B KOHCTpykuumte cu. U ce
3abasnsBaxa. [lopu B eanH OT KrnacoBeTe 065BMXa CbpeBHOBaHME Mexay oTéopute.

Mo Bpeme Ha OTOGOPHOTO pasrnexgaHe Ha 3agavite U cneg ToBa, NpW OOKNadBaHeTo npen
Knaca, ce rnorfydymxa MHOro MHTEPECHW OUCKYCUMUM C YEeCTO CpellaHus B TAX KpacuB BBLMPOC
»3awo?”. EgHa oT Hal-pasropelleHnte Gelle No NOBOA BMMCaHWS B YeTUPUBIbIIHA Npamuaa
npaB KpbroB KoHyc. CTUrHaxme O pasuckBaHe Ha AeduHULMATA 3a KOHYC B obLinda cnyyan.
KoHcTaTupaxme dakTa, 4Ye brbibT Mexgy OCTa Ha KoHyca n obpasyBaliuTe € NOCTOSIHEH B
npaBusi KPbroB KOHYC M Ce MPOMEHSI B HaKMOHeHus. [oBopuxMe M 3a TOBa, 4Ye B reorebpa
KOHYCBHT € onpedernieH no Bbpxa, 0CTa CM 1 bibfla Ha BbpTeHE Ha obpasyBawaTta. CnomeHaxme
KOHMYHUTE CeYeHns 1 TOBA LUE e creaBallata TemMa 3a pasvckBaHe ¢ NOMOoLLTa Ha reorebpa.

Hanoxu ce noBeye ga ce 3actosiBam npu oTOOpUTE, KOMTO MMaxa 3afjadvata 3a BNUCaHO B
nMpamuaa kbn6o. B eguH oT knacoeeTe, B pe3ynTaT OT NocTaBeH BbMPOC, nokasax Ha otbopa
usinaTa brrononoBsllla paBHMHA, @ He CaMO OHa3W YacT OT Hesl, KOSITO € MeXAy CTeHWUTe Ha
nupamuaata. Crnen ToBa Te M3Mon3eaxa CblWUTe CTbMKW, 3a Aa oHarneasT no-gobpe
NnpeacTaBsHETO Cu.

Mpwn goknagBaHe Ha OTOOpP, KOWTO MMalle 3afjadaTta 3a BnMcaHo B nNupamuaa Kbnbo, eaHa ot
OEeBOMKMUTE BB3KNUKHA: ,TyK MMa HsAKakBu OTHoweHus!”. ToBa Bb3KNMUAHWME [oBede A0
NpeBb3XOAHO NoJaBaHe Ha Uaen Mexay yYacTHUUMTE B 0TOopa 1 Mexay TaX U knaca. [pyrata
AeBovika B oTbopa ce ceTW, 4Ye TbPCEHOTO OTHOLIEeHWe uaBa OT CBOWCTBOTO Ha
brionosnossllaTa B TPUbIbIHMK. YUYeHULM OT ocTaHanaTa 4acT Ha Knaca nogexa vuaesta u c
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oo ycunuma TbpCeHOTO OTHOLUEeHue bewwe HamMepeHo. 3a ga ro oHarneau, Adren Hanpasu
Aonb/iIHEHNE KbM YepTeXa, OLuBEeTU o K... as 051X Ha BbpXa Ha WacTneTo.

Tyx uma - Ot ETo ro u tpu-

THOILIEHWS!
OTHOLIC ‘BITIOIIOJIOBSIIIA. BIBIHUKBT!

B Hskom cnyyam oTGopu obeamHunxa ycunusTa cuM B pasmckBaHe Ha nogobHu cuTyaumm (npu
BMNMCaH NpaB KPbroB KOHYC M BNMCaHO Kbnbo). Mimalue n npeanonoxeHne 3a ToBa, Ye BbpXbT
Ha HaKMOHEHWS1 KOHYC, LLEHTbPbT Ha BNUCAHOTO KbGO U eauUHNAT OKYC nexarT Ha egHa npasa.
Owe B MexagydacueTo 3anovyHaxMe [a npoBepsBamMe M BbNPOCLT OCTaHa 3a cregsalm
anckycun. Mmale n cnopose TpsibBa Ny nMpamuaaTa ga e npaBunHa, 3a Ja MoXxe ga ce Bnuwe
B Hes Kbnbo. KomeHTMpaxme aHanornsta npyv BNUCBaHE Ha KPblr B YHETUPUBIBIHUK U Kbnbo B
YeTUpUbIbITHA NMpamMuaa.

FmepHaTa Touka Ha AHren, eguH mMnag 4oBeK, KOUTO TbPCU OTrOBOPMU, YeCTO I
Hamupa caMm 1 He ce npeaaBa JNIeCHO:

,,KaTo yyeHVK 1 mMnag 4YoBek xapecBam HOBUTE W aBaHrapaHu ugeun. Cmsatam, 4e Han-necHUaT
Ha4MH 3a Hay4YyaBaHe e Ype3 HabngeHne 1 ocMUcnsHe; Buxme MOrnu ga ce Bb3nonssame oT
HOBOBbBEAEHUATA B TEXHWKaTa, 3a Aa YNecHMM TO3W MnpoLec, BMECTO Aa YepTaem Ha pbka.
OcBeH TOBa 3a MNaauMTe Xxopa He npeacTaBnsBa 3aTpydHeHWe nOa u3npobeaTt OageHa
maTeMaTuMyecka cuUTyalusi NocpeacTBOM MOAXoAslla KOMMIOTbpHa cpeda, 3a Aa AobuATt no-
fICHa npeacTaBa 3a Hello, KoeTo 6y 6uno nHadve abeTpakumsa 3a Tax. JloryeckuTe Bpb3KU ce
nsrpaxpgar no-6bLp3o ¢ AuruTaneH Moaen, KOMTO € MHOTO MbBKaB MHCTPYMEHT 3a oHarneassaHe.

[lokaTo peluaBaM [OMaLUHO, NMOHSIKOra ce Bb3nor3sam OT Bb3MOXHOCTUTE Ha reorebpa, 3a Aa
[OCTUIHa 40 oTroBopa no-6bp3o. [pyr NbT ce HacnaxaaBam Ha kpacoTata Ha mMatemaTvkaTta,
koraTo e npes o4uMTe MU, 0ocobeHo Ha reomeTpusiTa. Ha MHeHne cbM, Ye B Bbnrapus n3obuyo
He u3ocTaBame B obnactta Ha WHdopmaTukata M Taka TpsibBa Aa cu octaHe. HanmbnHo
NoaKpensam yuynTenute HOBaTopU 1 HaNpeaHN4YaBUTe METOAM Ha NpenofaBaHe.“

MNMnocoBe n MnMHycun
Munycu:

- 3aBucum OT TexHuKaTa (KOMMTPKU, NPOEKTOpP), 3a Aa MOXeM Aa A non3Bame.

- B 3D-reorebpa Bce oLe HAMa roTOBU MHCTPYMEHTM 3@ BbIMOMNOSoBsLLA PpaBHUHA U Bb3HMKBAT
npobnemun c komMaHauTe, 3apagn TOBa, Ye BEPCUATA € HeAOBbPLUEHA.

- Heobxoammo e MHOro Bpeme 3a npegsaputenHa noaroToBka Ha ypoka.

- HepocTtatbyHO € BpeMeTO B YacoBeTe No MatemaTuka — paborara ¢ reorebpa yecrto ryom
noBeye BpeMe OT NpenofgaBaHeTo No TPAgULMOHEH HAYMH.

- Hsakown yyeHuum ce onutBaxa Aa He paboTAT B Yaca No NocTtaBeHaTa 3agadva, kaTto nyckaxa
UrpUYKM Ha KoMMoTbpa. [pyrn He ce BKoYBaxa B ANCKYCUUTE Ha CbOTOOPHULMTE CU.
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Jloxnao u 3anuceane na 0b606wenue cieo He2o Cneo doxnaosanemo

lrrocose:

- WM3nunsame oT pamkaTa Ha TpaaMLUMOHHUSA Yac No MaTeMaTuka.

- [NpeansBuKaTencTBO 3a MEH — M3Mon3Bax eneMeHTW OT aHanuMTU4YHaTa reomMeTpus, 3a aa
NpeTBOps YePTEXMTE OT rnasaTa cu B reorebpa.

- Pabotata c¢ 3D-reorebpa [fgaBa Bb3MOXHOCT 4YepTexbT ga Obae pasrnexgaH nog
NPOu3BONEH bIbN U Aa 6bAe cmansBaH UNu yBenmyaBaH.

- [laBame Bb3MOXHOCT Ha yYeHuLUMTe 3a TBOpYecka M3siBa.

- [MpuyyaBaHe Ha paboTa B 0TGOP.

- KpacuBute amnckycum, KOMTO B TPaAMLMOHHUS Yac ca psaKo sBreHue.

BmecTo 0600LLE€HME

[oknagute Ha oTbopuTe BCE OLLe He ca CBBLPLUMAW U HEe CMe 3amnoyHanu C pellaBaHeTo Ha
3ajaunTe, HO HA MEH BeYe MU e TOMMo Ha aywaTa. PagBam ce Ha ToBa, Ye Hakapax yvyeHuumTe
caMu Ja npeoTKpuAT m3ydaBaHust matepuwan. PagBam ce Ha ToBa, 4ye Te He usbsraxa oT
MUCNEHETO W 4YyX HeOYaKBaHW 3a MEH NpPeanorioKeHus, KOUTO MpeacToM Aa NpOBEPUM.
Hanpaeu mun mHoro gobpo BrnevaTneHue, Ye gocta otéopu cm 6sxa NpuroTBUIM 3annckn, 3a ga
He NPOoMyCHaT HELLO BaXXHO Npuv AOKNaABaHETo cu. EQMH apTUCTUYeH mnagex aage OTroBop Ha
CEpPUO3EeH BbBMPOC C (PM3MOHOMMUS M MO3a Ha LIOYMEH, C KOETO BHece CMAX B AMCKycusiTa.
PagBam ce, 4e nmam M CbMULWNEHMUM B NMUETO Ha AHren. Ton uma vagesTa Aa Hanpasu
WHCTPYMEHT 3a MO-NeCHO MOCTPOSIBaHE Ha brNOMNOMOBSLLA PaBHMHA M A HanpaBu YepTex, C
KOWTO Aa UNICTpUpame KOHUYHUTE CeYEHUS.

Pa3bupa ce, umalle 1 yyeHULM, KOUTO Uckaxa Aa u3bsiraT OT 3agayaTta cu — onuTaxa ce Aa
peasiT nacvMaHcK 1 aa cbpdupat B MHTEPHET, cref KaTo, cnopes Tx, ca NpukoymMnmu pabortata
cu. Mimawwe 1 HAKONKo nacvBHU yvacTHUMUM B oT6opuTe. Ho ToBa Gelle camo egHa TbMHa kanka
B MOPETO OT CITbHYEBU EMOLIUN.

PagBam ce, 4ye ¢ AHren cme cbMulneHMun. HanpasaTa Ha M3MNON3BaHUTE B YpOKa YepTexmu
CbBMagHa C NPUKIIOYBAHETO Ha MbPBUS CPOK M HAMALLe Kak TOW Ja Ce BKMH4YM MO-aKTUBHO B
paspaboTkata um. Cera AHren nma magesita ga Hanpasum MHCTPYMEHT 3a MO-NIECHO NOCTPOsiBaHe
Ha BINOMNOMOBSLWLA paBHUHA W Ada HamnpaBu 4YepTeX, C KOWMTO [da WUIMCTpUpamMe KOHUYHUTE
ceyeHus.

Mpe3 usnoTo Bpeme UCKpeHo ce 3abasnsBax MU ce pagBaM, Ye He ce oTkasax OT maesta cu.
Hagsasam ce, Ye cnep HAKOSA cegmuua (Cnea KOHTpornHata paboTa) LWe mMora Aa cu Kaxa, ye He
CbM cbbpkana npu peleHneTo cu ga npenogaBam CTepeoMeTpus C NOMOLLTa Ha AMHAMUYEH
copTyep.

INuTepatypa

1. KeHnpgepos, . MHosauuu 8 Mamemamu4yeckomo obpa3oeaHue: egporelickume rnpoekmu
InnoMathEd u Fibonacci, MatemaTtuka n matematmn4yecko obpasosaHune, COOpHMK goknaau
Ha 39. nponeTHa KoHdepeHuus Ha CMB, 2010.

70



V £
g{a Fibonacci

Y@y Project Uscnedosamencku nodxod e ob6pazoeaHuemo no MamemMamuka

DISSEMINATING INQUIRY-BASED SCIENCE
AND MATHEMATICS EDUCATION IN EURDPE

EaHakBOCTMTE Morart ga ca KpacuBM, a He CYyXU U
CKYYHMU - cnogerieH onuT 3a napKeTupaHe Ha
paBHMHaTa € y4yeHuUM 7. Knac (B 4yac no UT)

Enncaseta CtedraHoBa,
mamajoni@abv.bg,
73.COY”Bnagucnas Npamatuk’- Codus

Pe3lome

B pabomama ce cnolens uHMEpecbm Ha ydumesu, Yy4YeHuuu u podumesiu KbM
u3criedosamersickusi Mo0xo0 rMpu yceosisaHe Ha MamemMamuyecKu 3HaHusl, Ype3 OUHaMUuy4HU
2e0MempuUYHU KOHCMPYyKUUU U KapmuHku e cmun Ewep, HanpaseHu Ha Geogebra. Kamo
crnedcmeue om onuma ¢ masu fpozpama ce ornuceam HIKOMKO rnocredoeamesiHu CMbliKU KbM
omKpusaHemo U HampyneaHemo Ha onum ¢ eOHakeocmume, [pu pewasaHe Ha
Mamemamu4yecko-xydoxecmeeHama 3aldaya 3a rnapkemupaHe Ha pasHuHama, a Moxe 6u u
Hewo rnoseye... 3azameam ce 6b0ewWU rnaHo8e Kakmo u UHmezpupaHe Ha Mamemamukama ¢
UT u uzobpaszumesriHomMo U3Kycmeo.

KnoyoBu aymm

2e0MempuUYHU mpaHcghopMauuu, napKkemupaHe Ha pagHuHa, uscredogamericku nodxod, Ewep

1. YBopa

B 3a0bp3aHOTO cu exegHeBME BCUYKM HMe 3abpaBsiMe KONKO Marko Hu TpsibBa, 3a ga cme
LLaCTINBM...

2. B HavanoTto Gewe ... AMHaMM4YHaTa reomeTpus.

3a MeH BcuYKO 3amnoyHa ¢ eauH Kypc no Geogebra — KpaTbK, HO AUHAMUYeH U BAbXHOBSIBALL
[1]. Belwe oT Tean Hella, 3a KOUTO CU Kas3Ball, Ye camo [a UMall MBbHUYKO CBOBOAHO BpeEME ...
HernpemMeHHo e ce 3aabnbouynl KU pasBueLl, a OOPUM U He MoJo3upax Komko Gbp3o Lie ce
cnyyn Bcuuko ToBa. E, olle Ha kypca pa3bpax HSIKONIKO OCHOBHM Hella W Haii-Beye TOBa, 4e
Mora Aa npoBOKMpaM yYeHUUMTe fa NorfegHaTt Ha reoMeTpusita C ouMTe Ha u3cnegoBaTenm.

MbepBuTe MM onntn Bsxa gocTta ... TPOMaBW, HO MU dadoXa YBEPEHOCTTa, Ye e ce chpass.
BcblwHOCT TOBa, KOETO Me Hakapa fa He ce OoTkaxa, belle MHTepecbT Ha geuata — Te ce
3ananuxa nose4ve OT MEH, Uckaxa ga rm Hayya B U3BBbHYYMITMLLHO BpemMe Ha ,Te3n nporpamm”.
Taka, 4ye BpbLUaHe Ha3ag HAMalle. A3 OTKPOBEHO MM MpPU3HaBax, Ye cera ce yya n Te3un, KouTo
nckart, moraT ga Mu nomarat. MiHTepecbT Gelle ronsiMm U BbNpekn HeJoCcTaTbUUTE Ha NMbpBUTE
HK pa3paboTkn (M306MNMe Ha TEKCT) yCeTux, Ye ce ABMKMM B NpaBuriHa nocoka (dur.1.)

~ -

/ SALAMEPE CC1-Ub IEH TFAESC6 BIRH Y |3 Kb BIRH IV b bIEAD:
c _— i

- e / /
G, e MLEa LI 2 5 / Ry Towers A B

B owen WTBTE 24 246H1 #H CEOPET WA € 199

@ue. 1. Emo maka usenexodaxa nbpgume HU QUHaMUYHU KapmUuHKU..
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Cera kaTo cM paBaM CMETKa HauCTMHaA ca MHOro onucaTteriHi W Oocta orpaHu4yeHn B
OBWXEHNATA CM — NO TOBa BPEME MHOr0O Ce BreyatndBax OT Nib3raynute U rnegax Ha Bcsika
LeHa ga umam nnb3rad B paborarta, KOETO chbBawle ABwKeHuaTa. Ho mbk cM nmaxme ceoute
ycnexu — 3anovyHax ga WM3MecTBaM WHOMBUAyanHUTe u3cnenBaHus Ha Bcsika paspaboTeHa
3ajada 3a JOMalUHO BKbLUM, Taka 4Ye 3a B Yac No marematuka (7. Kfac cMe M HAMamMe MHOro
BpeME) ocTaBalle ga HanpaBum caMmo u3soauTe. Ha To3m eTan ce BKIIOUMXa U rongma 4acTt oT
pooutenuTte, KOUTO CbLLO Xapecaxa ,HOBUTE Hella”.

W nocteneHHo cTtaHaxme no-gobpu (Pur.2.)

TIPABORSEIHH OJOSHI FPIE BIHMIPE B TIM MY RATETHTE, MROTEHYRATA, ® " B NFRBYLLIEH &
- Y - O, SALP, S0 1) 4EHEm4 HE =20 = 007 - o FIEowHI & IpAFaLuRH &,

TOHHTE CE JEMEAT NPOEBAATE W MUTh3ra4A o
Hlm /BTl =4 G400 n - of e F mpaconree G,

I #A0L=5B0L= 407 0 WMOMOEAIA B IPAROURAEM L.

4 4LEHRLEMR 45" - camo pEsNET o1 Ak tmL,
FpeEE

Teeaame A B o ae - mpedeaine.

N y Jagra: 4LEH #0IBE =T @ mar LER# ABC = (40§ 4 §= 47
: S~ — FECER T AR MRORSM 38 B LOTSEIT

o omon IENCCNMETA T840 KMCTSHY2 0T € NPABOBMBASH A 10 PEAGeNA HA 3 A © PagHN BN,

N vemmern N s Bl - Fom $ o8 AeUTH N0 0FPEFHOCT ¢ AHEETR] AB, Ho 38 ToBR APYT NLT...

*omme.  RHCs ZABC, amese ABCCH w AHCEI wasar 5o 1 pows 1r.me -
o u 50 e 00 OT egmD CSIRTEN])
SENGC=7EAC, amove AACCT w AHCAT muuy be 2 pamms LIwAd -
e Y (e 5 W S ST e Comaicrnal]

FBHAIE SACE.Joe7e # Wimpontbamasn HAICE! clepet o7 Wi ¢ 399

Que. 2. Teau QuHaMUYHU KapMmUHKU HU Harnpasuxa ,uCmUHCKU omKpusamesnu”

Ha HAkoM OT TpubrbnHUUMTE AdeuaTta [JafoXa UMeHa — KPbCTMxa nogobGHUTE TPUBbIbIIHUUM
cemelicmeo mpubab/IHUUU, UMaNKN npeasug ronamarta um npunuka (cuH, bawa n 0o — no
dopmaTta 1 brnuTe cu NpunuyaT, camo rorieMvHaTa UM e pasnuyHa). EgHakeute TpubrbiHMum
ce okasaxa 6n1u3Hayu.

3. MapkeTupaHeTo....

E, cTurHa ce 0o Hal MHTEPEeCHOTO — MapKeTMpaHeTO Ha paBHUHATa. 3anoYyHaxMe KaTo Ha
Wwera, nNpoBoKMpaHW OT ctatugaTta ,JuHamnyHoTO napketTupaHe” [2]. Tpbreame oT urypa,
napkeTMpawa paBHUHATa -- KBaapaT, TPUBIbAHMK, LWECTObIbAHMK, pomboua, Tpaney U s
nognarame Ha pJedopmMupaHe C noMowTa Ha AWHAMWYHU TOYKM MO KOHTypa, KOWUTO ca
NOANOXEHW Ha MOAXOAsLWMN reoMeTpuYHN TpaHcopmaumm (TpaHcnaums n potauus). Llenta e
Aa nonyynm HoBa napkeTupalia nnoyka ¢ HeobuyanHa opma. CTurHa ce 40 eOUH MOMEHT, B
KoMTO 3abpaBuxme ga U3Tpuem efHn TOYKM U HewaTa MHoro 6bp30 ce pasBuxa.... — okasa ce,
Yye CMe HanpaBuNu ,HaWeTo” Manko OTKPUTME M MHTEpPeCchbT CTaHa olle no-ronaMm. 3acera
nmame useta (dur. 3), MHOro XMBOTHW (Pur. 4) 1 MapTEHNYKK, NapkeTupawm pasHuHata (Pur.
5).
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McTuHaTta e, Ye geuaTa c ronsiMa fiekoTa cTuraxa [o Hella, KouTo a3 He b0six oTkpuna. C egHa
AyMa, pagocTTa HM OT BCSKO, AOPWU M HaW-Manko noctmxkeHue, Gewe obwa. Man Hsmaxme
BpemMe [f[a ce oT4yarBame u obes3BepsBamMe OT BPEMEHHM Heycnexu. Tbpcenkn egHo,
OTKpUBaxMe ApYro U MOHsIKora CMeHsBaxme B ABWXKEHWe nocokata Ha uacnegsaHudata cu. C
pagocT OTKPUX, Y€ YYEeHUUM, KOUTO He obuyaxa maTtemaTukaTa, M3BEeOHbLX CTaHaxa MHOro
aKTUBHW, @ UMax nogkpenarta u ogobpeHneTo Ha KonermTe, pbKOBOACTBOTO Ha YYUIULLETO U
pooutenute. C egHa AyMa BCUYKU HU Ce pajBaxa, a Taka ce nocturaT pesynraTu.

3. BbwvbpeweTo...

MHTepecbT Ha fgeuaTa e orpoMeH. W kakTo KassaT, aneTuTbT uasa ¢ S4eHeTO... MMaMe ronemm
nnaHose 3a 6baeLm 3aHnmaHua [3] — npoyumxme Ewep kato TBOpel 1 Bugsaxme, ve e nmave
pa3BuTME B Tasn nocoka (dwr. 6).

ol o} {e {o
{s} l o} ) l {©

{0} (+3) {a}

= s, P e B
@ @ | @ © | @

| (o} {: )
{c} I o} G I (o}
Que. 6. brOewu nnaHose...

Tyk CbC CUrypHOCT Lie ce BKM4YaT U Konerute no u3obpasuTenHo M3KycTBO, a Beye ce
BKIOYBAT U poauTenu... imeuTe HU ca MHOro 1 BCe UHTEPECHM..., a GbAeLleTo e npen Hac.

4. 3aknrueHue

EkcnepvMeHTanHoTO Unun nacneaoBaTerncko Havano B nNpernoaaBaHeTo Ha HOBU 3HaHUSA e ToBa,
KOeTO Lie HM Oobnvmxu A0 Aeuata. Taka Te e HayyaT noBeye OT Hac, a CUTypHO U Hue Lie
Hay4MM MHOFO HOBM Hella ... OT TSX ... U 3a TAX.

INuTepatypa

1. Kengepos, lN. MHosauuu e mamemamudyeckomo obpasogaHue:. esporielickume poekmu
InnoMathEd u Fibonacci. 39 NponeTHa maTtemaTuyecka koHdepeHumst Ha CMb, C., 2010.

2. Yexnapoea, T., E. CeHgoBa. [JuHamu4yHo napkemupaHe. cn. Matemartmka n nHdopmaTmKa,
0p.6, 2011. C. 5-17, ISSN 1310-2230

3. Chehlarova, T., E. Sendova, E. Stefanova, (2012) Dynamic tessellations in support of the
inquiry-based learning of mathematics and arts, in Theory, Practice and Impact —
Proceedings of Constructionism 2012, Athens, Kynigos, C., Clayson, J., Yiannoutsou, N.
(Eds) August 21-25, pp.570-574
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U3non3BaHe Ha uscriegoBaTesiCKy nogxon npw
npenogaBaHe Ha TemaTa ,,EQHaKBU
TPUBLIMLIIHUUW B cegMU Knac

Enka NeTkoBa
elka_toninska@abv.bg
CQY ,JlrobeH Kapasenos”, BugmH

Pe3lome

B Hacmosiwama paspabomka crioGesnisim onuma cu o rpuioXeHUemo Ha OuHaMUYHUS
cogpmyep GeoGebra e obyyeHuemo no Mmamemamuka 8 cedMmu Kiac 8bpxy pasdena ,EOHakeu
mpubebHUYU” om 3adbrmkumenHama nodzomoska. Om anedHa moyka Ha u3criedoeamersiCKusl
nodxod 6 wmamemamu4dyeckomo obpa3ogaHue ma3u mema npednaza MHo20 00bpu
8b3MOXHOCMU, 3auWomo Moz2am 0a ce pasanexdam 3adayu u rnpobremu ¢ pasfiudyHa cmerieH
Ha mpyOHOCM 8 3asucuMOCm Om 6b3MOXHOCMUME Ha Yy4YeHuuyume 8 KOHKpemHama
naparnersika.

[ e

Orem -
R SO SETREN | S [ 8= PSSR0 4

B paspabomkama rnipedcmassim He camMO C80S1 CKPOMeEH ornum 8 pabomama ¢ OUHaMUYHU
KOHCMPYKUUU, HO U oruma Ha ceoume y4eHuuuU, Koumo KoHcmpyupaxa OUHaMU4YHU 4epmexXu 8
yyebHume yYacose no Mamemamuka, Kakmo fpu yceosisaHe Ha HOBU 3HaHUus, maka u npu
pewasaHe Ha 3adayu 3a 3amebp0isieaHe Ha 3HaHuUsiIma.

KnroyoBn aymu

HduHamuyeH cogpmyep GeoGebra, pasHobedpeH MpUBSBLIIHUK, MPasobabiieH MPUbeblIHUK,
cumemparsa Ha omceyka

1. YBop

CbBpeEMEHHOTO pasBUTME Ha MHPOPMALMOHHUTE TEeXHONormm noctaBs obydyeHMeTo no
mMaTemaThka B HOBW peanHocTU M NpefocTaBd MexaHu3Mu 3a MeToamyecka nogkpena Ha
yumtenute [1, 2]. Ype3 MHPOPMALMOHHUTE TEXHOMNOMMU Ce OTKpMBAT BbL3MOXHOCTU 3a
N3MNon3BaHe Ha wu3crnegoBaTeriCkMs MOAXOA NpW pelwaBaHe Ha 3agadn. EgHa oT Teau
Bb3MOXHOCTM € W3NOM3BAHETO Ha AnHamudeH codpTyep B obyyeHmeTo. TOM Hammpa LUMPOKO
NpUNOXeHne Npu peanusmpaHe Ha OCHOBHUTE OEMHOCTM B Xo4a Ha obyyeHneTo. AuHamMnyHuTe
KOHCTPYKLMW, U3rpajeHn 4Ype3 Hero, ce M3nonseaTt 3a JocTuraHe A0 uaes 3a pellaBaHe Ha
KOHKpeTHa 3agaya. C TaxHa nomoly ce dopMynmpart XUnoteanm 3a CBONCTBa M TBbpAeHus. o
TO3W Ha4MH YYEHWKBLT Ce MpuyyBa da pasCbxaaBa JIOrM4YHO, M3rpaxaga ce KynTypata My Ha
CaMOCTOSATENHO MUCTEHE.
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B HacToswarta paspaboTtka cnogensmM onuta cu Mo NPUMOXKeHMeTO Ha AUHaAMU4YHUA codTyep
GeoGebra B obyyeHneTo No maTemaTvMka B Ce4MM Knac npu nsyyasaHe Ha pasgena ,EaHakeu
TPUBIBLIHUUKW® OT 3aabixkuTenHaTta nogrotoBka. OT rnegHa Tovka Ha M3crnegoBaTenCKus
noaxod B MareMaTtumyeckoto obpasoBaHve Tasn Tema npegriara MHOro Ao6pu Bb3MOXHOCTH,
TbW KaTo MoraTt ga ce pasrnexgaT 3agadm u npobnemu ¢ pasnuyHa CTeneH Ha TpygoHOCT B
3aBUCMMOCT OT Bb3MOXHOCTUTE Ha YYEeHMLMTE B KOHKpeTHaTa napanerka.

2. N3nonaBaHe Ha AUHAMU4YHU KOHCTPYKUMU B pasgena ,,EQHakBu TpUbrbnHUUK”

Mpe3 aekemBpu 2011r. NpUCHCTBAX HaA CEMUHApa, opraHu3mpaH ot MIHCTUTyTa no maremartuka
N wnHpopmaTuka KbMm bBbnrapcka akagemus Ha HaykuTe ,M3cnepoBaTtenckM noaxon B
obpasoBaHueTo No Matematuka’. [peacraBeHMTe Ha TO3N CeMUHApP MeToaUYecKn pa3paboTku
(Hanpumep [3]) MCKpeHO Me BnevyaTnMxa W Cv 3adafdox Bbnpoca He Gux N morna v a3 ga
n3nons3sam ANHaMWYHU KOHCTPYKUUKM B YacoBeTe No maTtemartuka B cegMu knac. lNpeueHnx, ve
3a ga ce CTUrHe Ao edeKTMBHO W3MON3BaHe Ha AMHamMuyHaTa reomeTpuyHa cuctema
GeoGebra B 0by4yeHneTo, € He0bXoaUMO Aa ce NpeMuHe Npe3 crnegHuTe eTanu:

1. WsnonsBaHe Ha QUHAMWYHM YepTexun B y4ebHUTEe YacoBe;

2. 3anosHaBaHe Ha ydYeHunuuTe ¢ AnHammn4dHata cuctema GeoGebra,

3. KOHCTpyupaHe Ha OUMHaMUYHM 4YepTeXxu OT CaMuTe yYeHUUM M U3NOoM3BaHeTo MM B
yacoBeTe Nno matemMmaTuka.

Kato npenogaBaTen no maTtematuka, a He MO WMHAOPMALMOHHW TeXHONorMM, nbpeBata uen
KOSATO cu nocTtaBux, ©6e ga ce 3ano3Hasd ¢ anHamudHus coptyep GeoGebra. Toea ce okasa
CpaBHUTENHO NecHOo, 3aLloTo Beye 6sx pabotuna ¢ GEONEXT u umax nssectHa npegcrasa oT
nogo6bHn nporpamun. Pasbupa ce, He MMHa ©0e3 nomowTa Ha npenogaeatenute no WT.
lNoaroTBMx CaMOCTOATENHO HSAKOSKO 3a4ayn C AMHAMUYHU YEPTEXM U TN BKITHOYMX B ypodHaTa
cu paboTa ¢ noMoLTa Ha MynTUMeaus.

ETo kak uarnexxga egHa ot nbpBUTE pa3pa60TeHM ypel3 AMHaMuKa 3agadn:

3apavya: 3a AABC moyka P nexu ewpxy wbesnononosswama CD maka, 4e
<DAP = <«<DBP u «CAP =«CBP . [Jokaxeme, ye AADC = ABDC u AAPC = A BPC.

[~ [E[x]

B i e 52

e 4n BADC L BHLE 1 AOFCALBFE,

| @

i S0P a0 E0UE | Creee | Slewer. | S, [OU] 0 7 xfé#uz:n
KOHCprKU,VlﬂTa no3BorgdBa gBM>XXeHne Ha ToO4YKNUTe CnbkPu npennorfara cepno3Ha ANCKyCus.

Kakto ce ouakBawle, cref HsIKOMKo y4ebHM 4Yaca cpen yyeHuuuTe ce [OfoBM W3BECTHO
oXuBrneHne. Konkoto noeeye u3nonasax nogobHu 3agaunm B 0Oy4eHWeTO No reomeTpus,
TONKOBa MoBeye ce ybexpaBax, 4ye YacoBeTe TpsibBa Oa ce npoBexaaT B KOMMIOTbPHUSA
kabuHeT. TaM y4dyeHWUMTE MoraT camy fa W3NbIHSBAT BCUMYKM 3adauv, T.e. fa yepTtasT u
nscnenBaT uepTexuTe, Oa OTroBapsAT Ha BbNpocUTe, MNOCTABEeHM B Yypoka, Aa npaBsAT
NpeanonioXeHus U camu aa cturaT Ao Heobxogumute pelueHus. 1o TO3W HauvMH ce noctura
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OCHOBHaTa Liefn Ha u3cnenoBaTenckusl NMOAXOA: Aa Ce WHAMBMAYyanuaupa y4eOGHUST NpoLec U
y4YeHUUMTe a cTaHaT Nno-He3aBUCUMUN CTPOUTENN Ha 3HAHUETO CU.

o
AND

Pasbupa ce nmax cBouTe onaceHus — Le MoraT Nin yYyeHuuuTe a ce BKMYaT B U3rOTBAHETO
Ha OUHaMWYHU KOHCTPYKUMM? Toraea cv NOCTaBuX crnegpaliaTa uen: ga 3anosHas yyeHuumute ¢
Bb3MOXHOCTUTE Ha OMHaAMU4HaTa reomeTpuyHa cuctema GeoGebra kaTo mM3cnegoBaTesicku
WHCTPYMEHT, OLLE MoBeYe, Ye yuymnuueTo HM pasnonara ¢ gobpa komnioTbpHa 6a3a — nmame
YeTUpKU KOMMIOTbPHN KabuHeTa ¢ no ABaHageceT obopyaBaHu paboTHu mecta. OToenux eavH
oT 4vacoeete 3a 3UI no matematvka KM 3ano3Hax ydennumte ¢ GeoGebra n HewHuTe
Bb3MOXHOCTU. YyeHnuuTe 6Bbp30 Cce OpueHTMpaxa B HOBaTa AUHAMUYHA CpeAa U OLle B CbLuMs
yac ycnsaxa Aa KOHCTpympaTt QUHaAMUYeH YepTex Ha efHa He MHOro CroXHa 3ajadya KbM ypoka
,CBOWCTBa Ha paBHOOeApEHUST TPUBIBIHUK'.

N3BoabT OT MbPBUA Yac e, Ye Cb3[aBaHeTo Ha AMHaAMUYEH YepTex, C YMATO MOoMOL Aa ce
pelv fafeHa 3agada, He e CroXHO 3a 3arno3HaTUTe C OCHOBHUTE MHCTPYMeHTU Ha GeoGebra,
T.e. NPV €AuH u3crnegoBaTencky noaxond He 6y 6uUnNo TpyaHO cuTyauusaTa [da ce npecb3gane
peanucTU4Ho, 3a Aa ce CTUrHe [0 XMnoTeaa.

3a gomaluHa paboTa NnocTaBMx Ha y4eHUUMTe 3a4adarta, ako MMaTt Bb3MOXHOCT, Aa MHcTanupat
GeoGebra Ha fomMalLHMTE CY KOMMIOTPY U Aa pasy4yaT no-nogpobHO Bb3MOXKHOCTUTE 1.

CnepgBawusa ypok Ha Tema ,CumeTpana Ha oTceyka” NMpoOBEAOXME B KOMMIOTbPHUS KabOUHET.
[okasBaHeTo Ha Teopemarta: ,Bcska Touka OT cumeTpanata Ha egHa OTCedka € Ha paBHU
pa3CTosiHMSA OT KpauwaTta Ha oTcedvkata’ HanpaBuMXMe 4Ype3 peanu3npaHeTo Ha cregHuTe
eTanu:

1. [MocmposisaHe Ha QuHaMU4YHa KOHCMPYKUUS. YHYEHULNTE U3NbIHMXA CNEegHUTE CTLMNKK:
e [locTponTe npom3BonHa oTceuka AB;
e [loctpoiite cumeTpanarta S,; Ha oTcedkarta AB;

e W3bepete Touka CoOT S,5 .

2. W3cnedsaHe u ghopmyrnupaHe Ha rpedrnonoxeHue.

Mpn cukecnpaHe Ha oTceuvkaTa AB 1 gBmxkeHue Ha Todka C BbpXy CcMMeTpanarta Ha oTcedkaTta
yyeHnunTe HabnogasaTt nameHeHmeTo Ha otcedknte AC n BC v cpaBHABAT TEXHUTE OBIDKUHW.
JlecHo ce 3abens3Ba, Ye AbIMKUHUTE HA OTCEYKUTE Ce MPOMEHST Npu ABMXKEHNETO Ha Touka C,
HO OocTaBaT paBHM MOMeXay cu. ToBa AaBa Bb3MOXHOCT ga ce opMynvpa npeanosioxeHune.
[lokasaTencrteoTo ce M3BbpliBa 4Ype3 pasrnexgaHe Ha A AOC n A BOC v gokasBaHe, 4e ca
eHaKBW.

3. ObobwasaHe u uskaseaHe Ha Teopemama.
A eTo oLle egHa 3agava, No KOATO yYeHMLMTe yCnewHo pascbxaaBaxa:

3apava: [a ce Odokaxe, 4Ye bebbm Mex0y wmeduaHama U euco4yuHama KbM
XurilomeHy3ama 8 rpasobab/iIeH MPUbebIIHUK € PaseH Ha passiukama om ocmpume My
basu.

KOHCprKLI,I/IFITa nma cnegHnAa Bua:

= 5D | 5|

i SO G EBODE ] i | e | S [ O D88 o L b L R ST T .. [ 1L kil SOP AR BOUE | i e Db
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Cb3OadeHusT OT ydYeHuuuUTe YyepTex e AuMHamuyeH. Tol nosBonsiBa Aa Ce MecTU MoABWMXKHA
Toyka C, 6e3 ga ce HapyliaBaT reOMeTpuUYHUTE BPb3KM, KOMTO Ca B OCHOBaTa Ha yepTexa.
CMnCbIBbT € B TOBa, Aa ce Habnioaasa KakBo ce CrydBa Npu ToBa ABUXKEHME.

PewaBaHeTo Ha 3afjayaTta BKo4vBa:

e OCTPOSIBaHE Ha AMHAMUYEH YEPTEX;
e [OBWXeHMe Ha Touka C v npoBepka Ha criyvyanTe a) < f; 6) a>f; B) o =/;
e bopmynumpaHe Ha NpearnonoXeHue;
e [0OKas3aTesicTBO;
e 13BOA.

PasrnegaHaTa 3agada Moxe [a ce M3rosi3Ba 3a pellaBaHe Ha 3agaqvm oT Buaa:

3apava 1. Hamepeme msipkama Ha bebiia Mexdy 8ucoYuHama u meduaHama ako:
a) ¢ =25°; 6) a =55".
3apava 2. [okaxeme, 4e 8 npagobebiieH MPUbeb/IHUK C OCMbp beb/ 15° sucoyuHama

1
KbM XuriomeHy3ama e Z om xuriomeHy3ama.

AKO y4YyeHMUMTe ce HacoyaT [a HanpaBsT NpeanonoXeHue kakea durypa ce obpasyBa npw
ABWXKEHMEeTo Ha Touyka C 1 ro fokaxart, 3aaadyata MoXe [a ce U3MNon3sa 3a NpPexod KbM 3HaHus,
npeaBuUaeHN 3a YCBOsSIBAHE B OCMM KNac - reOMeTPUYHO MSACTO Ha TOYKU. XMnoTeaute uMm morat
[la ce NPOBEPAT Ype3 U3Non3BaHe Ha onuuaTa ,Bknoymn pexum crneaa”.

Oue no-uHTepecHa LWe cTaHe 3ajadvarta, ako Ha ydyeHunumTe cnen tToea Ce 3afane BblpOoCHhT:
Kak moxe, ¢ nomowima Ha pasanedaHama 3adadya, 0a ce rnocmpou rpouseosieH npasobabrieH
mpubeb/THUK.

ToBa, KOeTo NocTUrHaxa yvyeHuuuTe B y4ebHMUTE YacoBe, € LEeHHO, HO He MO-Marko LeHHO e aa
ce HayyaTt ydeHuuuTe aa manonseat NT camocToATenHo 3a u3cnedBaHe Ha MaTeMaTUyecKu
3aJa4M KakTo B Knac, Taka W Mpu camocTosiTenHata um noarotoeka. ETo 3awo v y goma
npoAabmkaBa paboTaTa NO KOHCTPyMpaHe Ha AMHAMUYHW YepTexu, KOUTO Aa Ce u3nonseaT B
cnegeawiuTe y4yebHM Yacoee.

ETo kakBu 3agaum n3npatunxa no efiekKTpoHHaTta nowa MmomTe y4eHUuUun:

E x|
1=l

4
pei

ey
“ay= e

5 tucens T
e

B SO PR EBUT | e o mee. e L LR i) SOPARE BEUE | S | mts | Bl P T Tope

I'Ipm AoBmxeHne Ha Todyka C morat ga ce HanpaBAT Haﬁ-pasnquM npeanosyioXxXeHnda 3a
pasnnMyHnTe BNOOBE TPUBIbJIHALUN N Oa Ce NPOBEPAT.

CobBcemM TeHOEHUMO3HO 3afjauvTte, pasrfedaHn B paspaboTkarta, ca B3eTM OT y4vebHuka no
MaTemaTuka 3a ceamm knac [4], no KOMTO ce npoBexaa o6y4eHNeTo B HaweTo yynnuuie. Llenta
€, ako yvyeHuuuTe nonseaT ydebHMKa CaMOCTOATENHO, Aa MoraT ga npoabrkat pabortaTa y
AOMa, KaKTO U Aa ce Mnokaxe, Ye M3BEeCTHU M Knacudecku 3agaym morat ga ce opmynupart no
Marko No-HecTaHA4apTeH Ha4yuH, 3a Aa NpUBMeKaT BHUMaHMETO Ha yYeHUuuTe.
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3. U3sBoam

1. Ypes wu3nonsBaHe Ha AUHAMWYHW KOHCTPYKUWUW, npeanonarawyn u3crenoBaTencku
nogxop B 06y4eHMeTo No MaTtemaTnka, Ce NOCTUraT MHOTO BaXKHW LIENN 3@ YY4EHULUTE:

e 3aabN100YEHO pa3bupaHe Ha MaTEMaTUYECKUTE MOHATUS;

e KIIIOYOBM KOMMETEHTHOCTU 3a: YMEHUS 3a y4YeHe Mpe3 Uenus XUBOT, YMeHue 3a
nsnonsgaHe Ha WT, ocobGeHO Ha AuHamuyeH codTyep; yMeHuss 3a rpynoBO U
WHAMBWUAYANHO yYeHe.

2. lNpw pelwaBaHe Ha 3agadn C AMHAMUYHM KOHCTPYKUMW MOXEe Aa Ce MNpeMuHe npes
BCUYKUTE €Tanun Ha n3cnegoBaTernickusa noaxon: oTKkpMBaHe Ha npobnem; npegnaraHe Ha
Xunotesun; paspaboTBaHe Ha EKCMEePMMEHTWU 3a MPOBEPKa Ha XMMNOTE3UTe; aHanM3 Ha
pesyntatnte. OGBUKHOBEHO € JOCTaTbYHO yYeHuumMTe Aa ObAaT HAaCOYEHU KbM HSIKOSKO
cuTyauumu, a nocne Aa NpoabiikaT CaMOCTOATENHO C OTKPUTUSITA CU.

3. M3non3BaHeTo Ha KOMMTbP B OOy4YEHMETO MO MaTeMaTuka BHACHA MONOXUTESHM
M3MEHEHMS HE CaMO B OpraHu3aumsiTa Ha yd4ebHuS Mpouec, HO M B CTPyKTypaTta Ha
ypoka.

B cbwoTto Bpeme, CblUeCTBYBaT OCHOBATENHM OMACeHUs, Ye CbBPEMEHHUTE Mporpamu 3a
KOMMIOTbpHa reomeTpus morat fa goBeAdaTt [0 TOBa, Ye YYEeHUKbT Aa He ymee ga 6opasu C
YEPTOXHU MHCTPyMeHTU. CmdATam, 4Ye BUHArM e HeobxoouMmo fa ce Tbpcu BanaHc mexay
N3MON3BaHETO Ha KOMMITbpa NPU pellaBaHETO Ha reOMEeTPUYHM 3ajavv M 4YepTaHeTo C
YEPTOXHU MHCTPYMeHTU. [pobnem (3a MeH) ce okasBa M ydebHaTa cpega — HeobGxoaumo e
HanuuMeTo Ha p[obpe obopyaBaHM KOMMIOTbPHW KabuMHETM C MnoHe 26 KomntoTbpa (3a
ocurypsieaHe Ha vHauBuayanHa paboTa Ha BCEKM YYEHMK), KakTo M Ha gobpa noapeaba Ha
paboTHUTe MecTa B kabuHeTa. CmATam, Ye Bce owe e cnaba koopauHaumaTa mexay ydebHute
nporpamn no matemaTtuka n WUT, KakTo No TemaTuka, Taka U BbB BpemeTo. JlunceaT Cbuo
AOCTaTb4yHO pa3paboTeHn eNeKkTPoHHN y4ebHn maTepmanu no matemaTunka. EdekTnBHocTTa Ha
oby4yeHneTo no matematmka ¢ VT 3aBUCKU Ha NBbPBO MSACTO OT KOMMNETEHTHOTO UM U3MON3BaHe
OT yuuTensa. AKO eOuH yuuTen No MaTemMaTuka ucka C yvyeHuuute cu ga wuscrnegsa u
ekcnepumeHTupa, Ho He e UT cneumanuct, kora u Kak Tpsibea ga ce 3ano3HaBa C HOBUTE
copTyepHu npoayktn? Heobxoaumm ca TakmBa KBanmpuKaLMOHHN dOPMU, B KOUTO y4UTENUTE
Aa ce obyyaBaT B U3MNon3BaHe Ha KOMMIOTbPHN MeTOAW.

4. 3aknoyeHue

KOMI'II‘OT'prI/lTe nporpamMmun mMorat ga HaMepAT CBOETO MACTO BbB BCUYKM €Tarnn Ha ypoKa — Mnpu
NMbpBOHA4YaNHOTO nMpeactaBdHe Ha HOBUA Matepuan, npu  HEroBoto OCMUCIAHE U
3aTBbpXXgaBaHe, npu mn3rpaxgaHetTo Ha KoMnetTeHuun 3a MNpakTU4eCKOoTOo MY MpUroXeHwue B
npunMepun n 3agadun, Kakto n npm KOHCTatTnpaHeTo Ha paBHULLETO HA 3HAHUA.

He TpsibBa ga ce 3abpaeda obauve, ye:

e u3snona3eaHeto Ha UT B oOyyeHMeTo NO MatemMaTuka He e C uen da ce npenogasa
TexHororusa, a ¢ uen ga ce nogobpu npenofaBaHeTO MO Martematvka U yYeHeTo C
nomoLyTa Ha TexHonorumTe.

e UT morat ga gagaT MexaHU3Mu B MOAKpena Ha ydyutenuTe No martemaTuka, KaTto ce
n3nonsear 3a pedopmmpaHe Ha oby4yeHneTo No MaTemMaTuka B Knac.

e UT nomarat 3a u3BbpLUBaHETO Ha pedopma B 0Oy4YeHNETO MO MatemaTuka, HO camuTe
Te He rapaHTupaTt pedopma.
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INnTtepartypa

1. Kenpgepos, l. MHosayuu e mamemamuydyeckomo obpasogaHue: esporielickume npoekmu
InnoMathEd u Fibonacci. MatemaTuka n matematniecko obpasosaHune, CO0pHMK goknagu
Ha 39 nponeTHa koHdepeHuus Ha CMB, 2010.

2. Paab, O. Kbm Hoe cmun Ha npenodasaHe Ha Mamemamukama unu Kak da ocbwecmeum
uscrniedosamerickusi u rpobrieMHo-opueHmupaHusi nodxod 8 yacoseme o mMamemamuka,
MaTtemaTuka n nHpopmatuka, 2011, kH. 3, c. 25-32

3. Yexnaposa, T. leomempuyHu cpueypu — u3crnedgaHusi ¢ OUHaMUYHU KOHCMPYKUUU.
Makpoc. 2012. http://www.math.bas.bg/omi/Fibonacci/docs/book-geom_figuri.pdf

4. TletkoBa, C. n konektns, Mamemamuka 3a 7. knac, lNpoceeTta, C. 2008
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Hskonko paBHonuueBu ourypu, NPUroTBeH" ¢
GeoGebra v nogHeceHu Ha neTOKNacHULUM 3a ...
3abaBneHue (eAHO 3aHUMaHUe B LWIKONaTa)

3Be3ganuHa NaH4yeBa
zvezda g@yahoo.com
O6enunHeH geTcku komnnekc - LymeH

Pe3ome

lpedcmaseHo e eOHO 3aHuUMaHue 8 WkKomama rno mamemamuka 8 5. knac 8 ObedOuHeHUs
Oemcku kKomrnekc. Lllkonama cbwecmeyea om 22 200uHU U uma Xxopapuym om 4 4yaca
cedmuyHo. B 3aHUMaHuemo y4yacmeaxa 10 deua om 5 knac om Ml ,Han4o lNonosuy” u COY
.Caea [JobponnodHu”. CmapmupaHemo 6e cbC 3adayva 3a pas3ps3ssaHe U nosydasaHe Ha HOea,
HO pasHonuuyesa ¢uaypa. 3a crnedsawume 3adadyu ce usrnonideaxa OUHaAMUYHU KOHCMPYKuUU,
peanusupaHu 8  GeoGebra. MsknwuyumenHo eneyamrsseawo 3a y4dyeHuuyume bewe u
OHaeznedsisaHemo, U 8b3MOXXHOCMMa 3a u3criedsaHe.

B npoueca Ha paboma ce u3crnedgaxa pa3/iudHUMe B6b3MOXHOCMU 3a [O/IOXKeHUe Ha
moykume, cmuzHa ce 00 HOo8U (hOPMYIIUPOBKU Ha ycrosusima, 00 Hoesu 3adayu. JlecHo ce
rnpemuHa u KbM OIUMAUtcKU 3adayu.

KnrouyoBu aymm

pasHonuyesocm, duHamu4Ha ¢huaypa, Mamemamu4decko uscredsaHe, npoekm Fibonacci

51



0’ The ’
&?’ Fibonacci

W% Froject U3zcnedoesamersicku nodxod e o6pa3zoeaHuUemo o MamemMamuka @
DISSEMINATING INQUIRY-BASED SCIENCE ki

AND MATHEMATICS EDUCATION IN EUROPE i
1. YBop

Ot 22 rognHn kbm OGegmHeHMs OeTCKM KOMMMEKC CbLUECTBYBA LUKOMa No matemMaTtuka. B Hes
no yTBbpPAEHW aBTOPCKM MporpamMm ce MOAroTBAT pfeua C nogdeptaH MHTEpPEeC KbM
MaTeMaTukata 3a CbCTe3aHus u onuMmnuagu. EQHO TakoBa 3aHMMaHWe C U3nona3saHe Ha
AnHamnyHua  codptyep GeoGebra npegus3Bnka HanNUCBaAHETO Ha TO3WM MaTepuan wu
npegctaBsHeTo My Ha [MpakTudeckna cemmHap no npoekt Fibonacci ,M3cnepgosartencku nogxon
B obpasoBaHMeTO No mMaTemaTuka” B pamkute Ha 41. KoHdepeHuma Ha CMB- Boposeu, 9-
12.04.2012 [2].

2. Havanoto

3aHuMaHVeTo cTapTupa c pasrnexaaHeTo Ha 3afava 3a paspsiaBaHe U noryyaBaHe Ha HOBa, HO
paBHonuLeBa durypa.

BbBexaawa 3apgava [a ce paspexe npagobeb/IHUK ¢ pasmepu 9 cm Ha 4 cm Ha dge Yacmu,
maka 4e Oa ce carobu keadpam om msix.

C Tasu 3agava ce uenelle y4eHmuuTe ga gocTurHaTt ao

n3Boda, 4ye asete curypm Tpsabsa ca 6baaT paBHONULEBN.
Mo HaTaTbK ydeHUUnTe Jokasaxa TpU OCHOBHU 3ajauu:

01 Ako ebpxpm C Ha mpubebriHuka ABC “npobsieea”
rpaea a, KOATO e ycnopeaHa Ha ocHoBaTta AB, mo
rnony4yeHUmMe mpubeb/IHUUU ca pagHOUUEesU.

02 Bcsika meduaHa 8 mpubeb/IHUKa 20 pa30ersisi Ha dea
pasHonuuesu MpubablIHUKA.

C
K

03 Tpume meduaHu 8 mpubab/IHUKa 20 pa30esisim Ha Wecm pasHoIUUesU MpuUbebliHUKaA.

3aHnMaHMeTo NpoabikM CbC 3agayata oT HauuoHanHa onumnvaga no matematuka 3a 5 oT
2002r.

3apava 1 B ycriopedHuka ABCD moykama E e cpedama Ha AB, F — cpedama Ha BC. Konko
MbMu UUemo Ha 3awpuxoeaHama yacm e ro-Masiko om nuuyemo Ha 6sinama yacm?
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PeweHne: MNMocTtposaBame guaroHana AC u npunarame O3 3a TpubrbnHunka ABC.

PasrnegaHo 6Gelwe u pasnMyHOTO MNONOXeHMe Ha ToukuTte E n F Bbpxy CTpaHuTe Ha
ycnopefHuka: Todka E — cpega Ha AB, a Touka F — cpega Ha DC vnu Touka E — cpega Ha DC, a
Touka F — cpega Ha BC. BbB BTOpMS cnydanm yvyeHMUUTE BUAsSIXA, Y€ 3aTbMHEHa 4acT He
CblUeCTBYBa, W Harnpasuxa M3BoAa, Ye U3credBaHEeTO C YepTex € BaXHO 3a pelleHneTo Ha
e[Ha 3ajada.

3apava 2 Heka Q e cpedama Ha cmpaHama AC e mpubebsiHuka ABC u L e om omceuykama
AQ. llpe3 sebpxa C u cpedama K Ha BL e npekapaHa npasa, kossmo rnpecuda BQ & M.

- 2 _ 2
Hamepeme S,;., ako Sgyc =42cm® u S, ,, =9cm”.

C

Pewenwne: OT BQ — meanaHa 8 AABC n MQ — meanaHa 8 AAMC =
Sasc = 2Sguc +2Sguc =84+ 25,y +2S oy =102+ 2S

OT MK — wmeamaHa B ALBM wn CK — meauaHa B ACLB = S, =Sgzuc =42cm’ Crieg

npeo6pa3oBaHus ce nonyyasa 2S o, =33cm? 1 S, =103+33=135cm’. C pelueHneTo Ha
Tasu 3agada ce 3aTebpaun 02.

YyeHnumTte 6sixa M3KNIOYMTENHO BrevaTrneHM OT AMHaMMYHaTa KOHCTPYKUMS Ha cnegpawaTa
3apada ot 3MC ot 2009 roguHa
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3apaua 3. [JadeHu ca 66 moyku, KOUMO ca 8bpxoge Ha Keadpamyema CbC cmpaHa 1 cm.
UN36paHu ca moyku A u B. Koniko om ocmaHanume 64 moyku mo2am da ce o3Hadam ¢ C maka,
ye uuemo Ha mpubabrHuka ABC da e 2 cm*?

WNacneaeaHo Gelle nonoxeHueTo Ha TodkaTa C M pasnuMyHUTe BapuaHTU Ha TpUbIbNHUUKU. C
nekoTa y4yeHuULUMTe OTKpMXa NMbpBUTE TPU TOYUKWM, HO MOCTPOSIBAHETO Ha OCTaHanuTe BbpXOBe
onpeaeneHo rv 3aTpyaHu.

CnepgpawaTa 3agava NPpoOBOKMpa MUCMEHEeTO Ha Aeuata, Kato rm noctaBunm B CUTyauua Ha
pa3cbXxXaeHmne Ha Bblpoca: Kora nuueto Ha TPUBIBbJIHUKA € Han-ronsimo? [BMXKEHMETO Ha
TOYKUTE OHarneam n NnoaKpenn TeXHUTE pa3CbXOEHUA.

3apava 4. Bbpxy cmpaHume Ha rnpasobeb/IHUK C fluue S ca usbpaHu mpu mouyKuU MNP.
Hamepeme makcumanHomo nuue Ha mpubabriHUK MNP.
3. 3aknioyeHue (KOeTo He e KpaMn)

3aHMMaHMeToO 3aBbpLUKN, KAaTo OcTaBu crieg cebe cu MHoro Bbnpocu ,Kak ce npaBAaT Te3u
KapTnHkn?”, .Mora nn v a3 ga rn npasa?” ,Kbge ce yunm Tasu nporpama M B KOW Knac Lie ro
yuanm?”,

Beunukn 6axa M3KknounTenHo YAOBJ1IETBOPEHN N OOBOJIHN, Y€ HelOo HOBO Ca Hay4dunm n sBnaenn.

INntepartypa

1. Panrenosa, I1., N. Ctapubpatos, (2011) 111 3adayu 3a cpasHsieaHe jfiuua Ha pasHUHHU
¢ueypu, n3g. Koana npec, lNnoegme.

2. KeHpepos, 1., E. Cenposa, (2012) Uscnedoseamerickusam rnodxod e obpazoeaHuemo rio
Mamemamuka U UHhopmamuka, I'pakTuyeckn cEMUHapP B paMKUTE Ha eBPONENCKNA NPOeKT
~PuboHaun”, 40. NponeTtHa koHdepeHuus Ha CMB, Boposeu, 9-12 anpun 2012 .
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U3snoxbarta — ctumyn 3a paboTta

KaTtepuHa MapueBa, EneHko BenkoB, Bnagumnp CtonnoBcku
kmarcheva@gmail.com, velkov_e@abv.bg, peel@abv.bg
COY c nsyyaBaHe Ha vyxau e3nun ,Ce. KnumeHT Oxpuacku”, bnaroeerpag

Pe3ome

B npednoxeHusa mamepuan e npedcmaseHa Maska Yyacm om paboma ro npoekm Ja y4yum
Mamemamuka 3ae0HO” 10 rnpoepama ,Y4yeHe rpe3 uesnus xueom”, CeKmopHa npozspama
KomeHcku. KoopduHamop Ha npoekma e CpedHo obu,006pazogamesiHo yqunuuwe ¢ usyvyasaHe
Ha 4yxo0u e3auuu ,,Cs. KnumeHnm Oxpudcku” u criodenieHUssm 8 ma3u cmamusi onum ce omHacs
camo 3a bbrezapckomo yyunuwe (Jozosop Ne LLP-2011-COM-MP-004).

OcHosHama uesn Ha rnpoekma e Oa ce nosuwu crnadHanusm UHmMepec KoM o6yquuemo rno
MamemMamukKa.

®okycbm Ha ripedcmaeseHusi onum e pabomama c ydyeHuuume, rpu Kosmo me mpsibea Oa
uspabomam kKpaeH npodykm. Bodewama udes e yyeHuyume da nodyecmeam
fpusioxumMocmma Ha u3yyaeaHusi mamepuas. Toea ce nocmuza 4pe3 KOMOUHupaHe Ha
mpaduyuoHHume memodu u ¢popmu Ha obydeHue ¢ u3rons3eaHemo Ha OuHaMu4yeH cogpmyep.
HeliHocmume ca peanu3upaHu 8 Yyacogeme o Mamemamuka, UHGhOpMayUOHHU MexXHono2uu u
u3obpasumesiHo U3Kycmeo u 8 xoda Ha paboma ca mbpceHu MexaoyrnpedmMemHu epb3ku. Cped
pasenedaHume 6bMPOCU Cca €eflieMeHmu Om meMume mpaHcaayus, oceea CuMempus,
ueHmpanHa cumempusi, pomauus, XOMOmemus, 3/1amHO Ce4YeHue, M1amoHo8u mena,
rpasusIHU u noaynpasusiHu MooynHu mpexu [1].

Yeo0bm 8 memume ce pa3sarnexoda 8 Hacogeme 3a 3adb/iKumesiHa nod2omoeka U 4yacm om ro-
maskume 3adaqu ce peanusupam 6 4Yaca. CbwecmeeHa 4Yacm om OeliHocmume 3a
uspabomeaHe Ha ekcrioHamume 3a ussfioxbama ce peanusupa e Yacoee 3a CUI unu ¢ paboma
U38BbH Yacoeeme € Yacm om y4eHuuyu rnod pbKkoeodcmeomo Ha y4Yumernu.

YcnosHo uspabomerHume npodykmu mozam Oa ce pa3desiim Ha 08a suda (Pua. 1).

Que. 1. Tena, uspabomeHu ¢ mpaduyuoHHume memodu, u ¢huaypu — ¢ usnos3gaHe Ha duHaMu4eH
cogpmyep

C yacm om uspabomeHume om y4yeHuuyume mamepuanu Ha 28.02.2012 2. ce omkpu u3noxba e
Apm-canoHa Ha Paduo brazoesepad, kossmo be Ha pa3rosioXeHue Ha riocemumenume rnpe3s
mecey mapm 2012.

KnroyoBu aymm

POeKMHOo-opueHmupaH rnodxood, mexoyrnpedMemHu 8pb3KU, e0HaKkeocmu, nNaamoHo8U mesa
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1. YBop

B npegnoxeHus matepuan e npeacrtaBeHa Marnka 4act ot pabota no npoekt ,J[a y4uum
MaTemMaTtuka 3aeHo” rno nporpama ,Y4yeHe npes Lenus X1BoT”, cekTopHa nporpama KoMeHCKU.
B npoekta yyactBat no egHo yuunuwe ot bvnrapug, MNonwa, Cnosakuga, Jlutea, PymMmbHuS n
Typuusa. KoopguHatop e CpeaHo o6uoobpa3oBaTesniHoO yumnuile ¢ ndydaBaHe Ha YyXau e3vum
,CB. KnumeHT Oxpuacku”. MNMpoekTbT cTaptnpa Ha 26.08.2011 r ¢ nognuceaHe Ha goroBop Ne
LLP-2011-COM-MP-004 c LleHTbpa 3a pa3BuTue Ha YOoBeELLKUTE pecypcu. NpoabmknTenHocTTa
My e 24 meceua. KbM HacTosLMa MOMEHT B JeWHOCTMTE MO npoekTta yyacteaT okono 200
yyeHuum ocHoBHO Mexay 10 go 15 roguHu, Makap 4Ye uma U eanH BTOPOKIAaCHUK U HAKOMKO
ABaHageceToknacHuun. TeHgeHumaTa e Bb3pactoBaTta rpyna Ha ydeHuuuTe ga ce paswuvpu 3a
B Obaelle. BbBnedeHnte B NpoekTHUTE AENHOCTM ca 17 npeactaButenn Ha ydunuweto (14 ot
TAX Ca Ha3HA4YeHW Ha NeJarornyeckn AbXKHOCTM U 3 Ha Henegarormyecku LWaTHU GPonKM).

CnogeneHuAT onuT B TasuW cTaTusi Cce OTHacs camMo 3a ObnrapckoTo yuunue u e
CBbp3aH CaMO C opraHu3upaHe Ha nbpBaTta usnoxba. lNpeactaBeHaTta rnegHa Todyka e Ha
TpumaTta aBTopu (MPEACTaBslM CbOTBETHO Y4ebHWTE AuCUMNIUHM - MaTematuka,
n306pasnTeniHo U3KycTBO, WHGopmMaTMka W MHEOOPMALNOHHU TEXHOIOMMK), HO HUE CMe
paboTunm BbPXY YacT OT ,eKcnoHaTuTe” 3aedHo c owe 6 yumutenu (OT TaX TpMMa yduTenu no
mMaTemaTuka, ABamMa No MH(OPMALMOHHM TEXHOMOMMW U efuH No K306pasnMTenHoO M3KYCTBO).
Bcuukn Te ca npemuHanu TpugHeBeH Kypc Ha obyyeHwe no npoekt ,duboHaun” [1], npes m.
aeryct 2011 r B bnaroeBrpag noa pbkoBogCcTBOTO Ha gou. EBreHns Cengoea [2].

2. Uenu n 3apgaumn

OcHoBHaTa uUen Ha npoekta ,[a yyum MaTematTvka 3aedgHO” € ga ce MNOBULLIM
cnagHanusaT MHTepec KbM 00ydYeHMeTo no matemaTuka. NMpoekTHUTe OEWHOCTU ca Haco4eHu
KbM Cb3[aBaHe Ha yCrnoBusl, KOUTO Aa CTUMynuMpaT NoBoNUTCTBOTO Ha y4almuTe U Aa cBbp3saT
TeopusATa ¢ NPakTUYECKM 3aaa4un.

EoHa oT 3agaunte, KOMTO CMe CM MOCTaBWUMW, € MOAroToBKaTta, OpraHvM3vMpaHeTo U
MPOBEXOaHeTo Ha M3Noxba C KpacuBM eKCroHaTh, KOUTO Aia ca CbTBOPEHM OT yYeHuuuTe 1 aa
NPeACTaBAT 3HaHMSATA UM 33 MpaBWUMHWUTE W3MbKHANM MHOrocteHu (MnaTtoHoBUTE Tena)
reoMeTpuyHMTE NpeobpasoBaHus.

Pabotata c ydeHuuMTe e opraHusMpaHa Taka, Yye Te fa u3paboTBaT KpaeH MPOAYKT.
Bogewara vges e pgeuata ga
NOYYBCTBAT MPUMOXMMOCTTa Ha
n3y4yasaHuss maTtepuan. Toea ce
noctura 4ypes KoMOGUHUpaHe Ha
TpaauUUOHHUTE MeToan "
dopmu Ha oby4eHune c
N3Non3BaHeTo Ha AWHaMUYeH

copTyep.

[Hec HMe obydyaBame HOB
TUN MOKOSIeHNe, CBbp3aHO C
Bb3MOXHOCTUTE Ha MHTepHeT, a
cBOOOOHOTO MYy BpemMe 4ecTo
npeMvHaBsa npeq KOMMTbpa.
CTpeMexbT HU e Aa nsnonssame
KenaHveto Ha ydawuTte 3a
pabota ¢ WMHGOOPMALNOHHUTE
TexHonornn. [enHoctra um e
opraHvsvMpaHa Taka, 4e u4pe3
N3non3BaHe Ha ANHaMWNYeH cocpTyep kaTto Geogebra n Geonext oa ce 3ano3HasaT ¢ pa3nuyHUTE
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reoMeTpuyHM npeobpasoBaHusa. PasrnexpgaHute npeobpas3oBaHus ca mpaHcnayus, ocesa
cumempusi, yeHmparnHa cumempusi, pomauusi U xomomemusi. Y)KenaHueTo HU e OT eaHa cTpaHa
yYeHMUMTEe Oa HayyaT noBeyve 3a 3aBUCUMOCTUTE U HaMMpaHe Ha NepumMeTbp U Nuue Ha
pas3nuyHn curypn Haped C ObJbkMHA Ha pbboBe, NoBbpxHWMHA M obem Ha Tena. OT gpyra
CTpaHa y4yeHuuuTe Cce HacodBaT da Cb3gagaT WHTepecHu durypu, Kouto moraT ga ce
n3non3BsaTt B MHTEpUopa Ha gomMa unu oduca, B MOAHUS OM3alH U eCTeCcTBEHO Aa 6baaTt yacT
OT HawaTa nsnoxoa.
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BaxeH enemeHT oT uanoctHaTa paboTta 3a usnoxbara e yyeHnumTe aa BUASAT Bpb3kaTa
MeXay pasnuMyHUTEe y4ebHU OMCUMMNAMHM U €AMHHUSA NoAxon NpW opraHuM3upaHe M NOAroToBKa
Ha nanoxotara, HO C pa3nu4yHn cpencrtea [3, 4].

3. OpraHusauusa Ha paboTtaTa

[enHocTnTe ca peanuanpaHy B YacoBeTe No MaTemMaTuka, MHOPMaLMOHHN TEXHONOMNN
N n306pasnTenHO N3KYCTBO U B XO4a Ha paboTa ca TbpCeHU MexaynpeameTHu Bpb3ku. Cpea
pasrnefaHvTe BbNPOCU Ca eNleMEHTU OT TEMUTE mpaHcriayusi, ocegsa CUMempusi, yeHmpariHa
cumMempusi, pomauusi, XoMomemusi, 3/1amHO Ce4YyeHue, MAamoHo8U mena, pPasunHu U
ros1ynpasuiHu MOOYTHU MPEXU.

YBOAbBT B TEMUTE Ce pasrnexna B YyacoBeTe 3a 3agbJhKUTerniHa NoaroToBka M YacT oT
no-marnkite 3agadn ce peanumanpaTt B Yaca. CbLueCTBEHaA YacT OT AENHOCTUTE 3a M3paboTBaHe
Ha eKkcroHaTuTe 3a uanoxbara ce peanusunpa B Yacose 3a CUI unn ¢ pa60Ta M3BBbH HYaCoBETE
C 4acCT OT y4eHunun nog pbKOBOACTBOTO HA y4UTENN.

B yvacoBeTe no wusobpasutenHo u3kyctBo B 8. knac 6Gsixa pasrnegaHn noapo6Ho
NpaBUMHUTE W MONYNPaBUIHA MOAYIHU MPEXW, KaTo yYeHUUUTe Mnorlyymxa 3HaHus 3a TaX U
peanHo MoCTpoMxa KaKTO MPaBUITHU MPeXW (TPUbIbiHA, KBagpaTHa WU LWECTObrbiHA), Taka U
nonynpasunHu. [lo-nogpobHo 6sixa pasrnegaHy cucTemMuTe, U3rpageHn OT  edHaKBU
PaBHOCTPaHHU TPUBIBIHULM U KBaapaTh — obLWo YeTupy Buaa. AKLEHTHT Gelle nocTtaBeH He
BbPXY CaMOTO MOCTPOsiBaHEe, a B TbPCEHETO Ha MPUIOXMMUS XapakTep Ha Te3u CUCTEMMU B
MHTEepuopa M ekcTepuopa — MpOeKTMpaHe Ha MNOAOBM HAaCTWUIKW, NperpagHn CTeHU U
[AeKopaTMBHU NaHa, KaTo ce TbPCU XyA0XKEeCTBEH edekT.

x -'.l

Que.2. UspabomeHu om ydeHUyuUme Mpexu

C yuyeHuumte oT 9. knac nogpobHo Osixa pasrnegaHyn MNPOCTPAHCTBEHUTE MPEXU U
KOHKPETHO — MpaBUIHW WM3MbKHANMM MHOroOCTeHMW: KyD, TeTpaeabp, OKToeabp, MKocaeabp W
Aofekaeobp, HapuyaHu miamoHosu mesa. W Tyk 6elwe nsnonasaHa MexaynpeameTHa Bpb3ka -
yyeHuuuTe ce 3anosHaxa C NpunoXeHneto Ha Teopemarta Ha Ounnep (6e3 ga ce faBa TOYHOTO
AoKasaTencTBo) B YacoBeTe NO MaremaTuka, KOATO [OKa3Ba CbLUECTBYBAHETO HA TOYHO neT
TMNa NpaBUIIHW MHOTOCTECTEHM, @ B YacoBeTe Mo M300pasnTenHo M3KYyCTBO Moaenute Osixa
n3paboTeHn OT KagaCcTpOH WM KaTo ce u3nonseaT cnamkn. bsaxa pasrnegaHn TexHuTe
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3aKOHOMEPHOCT 1 CBOWCTBA. YUYeHUUMTE C ronsamo xenaHue paboTvxa rno Bpeme Ha YacoseTe
1 U3BBH TAX, KATO TbPcexa OPUrMHANHOCT U XyJ0XEeCTBEHO Bb3OeNCTBIE.

N3nbnHeHWeTo Ha 3agauuTe, MOAroTOBKaTa M OpraHuM3MpaHeTo Ha u3noxba okasa
MONOXMTENHO Bb3AENCTBME BbPXY YveHuuute. bsixa u3rpageHn He camo 3HaHus 3a
[ABYMEPHUTE N MPOCTPAHCTBEHN MPEXW, YMEHUS 3a NPOEKTUpaHe, 3a TbPCEHE Ha pasfnnyHu
MPOCTPAHCTBEHN PELUEHUS B UHTEpMOpa W eKcTepuopa, a U ydeHuuuTe Gsixa OOMbIHUTENHO
MOTUBUPAHW.

YuntensaTt no matemaTtuka noabuvpa cpen n3paboteHUTe MaTepuanu noaxoasawm Tena u
durypv 1 nocTaesi 3ajaum ¢ MaTemaTMyecko cbabpxaHue. ETo npumepwm:

3apava 1. [JwmkuHama Ha eceku pbb e eOHa mepHa eduHuua. Hamepeme dbrmkuHUME
Ha crnamkume ¢ Ob/DKUHA CbWO e0Ha MepHama eOuHuua, Koumo ca Heobxodumu 3a
uspabomeaHemo Ha e0uH mempaedbp, e0uH Kyb u e0UH OKMoedbp, ako Mpu C8bP3BAHEMO UM
He ce aybu dbsmkuHa. CpagHeme Ob/mKUHUME Ha pasfiudHume mera.

3apava 2. Komnosuyuss ce cbcmou om ukocaedbp, Kyb u dodekaedbp 6e3 obuju
yacmu. Bcuuku pbboee Ha menama ca no 60 cm. Tennama om komnosuyusima mpsibea Oa
6Bv0am ousemeHu 8 65710 U CUHbO, KamO ougsemeHuUme Mno8bPXHOCMU C pas/iu4yHU ysemose Oa
6v0am c¢ paesHu nuua. lNpednoxeme pas3nuyHU Ha4yuHU 3a ousemsieaHemo um. Kol om
Ha4YuHUMe e Hal-JieceH 3a peanu3ayusi u Kol crioped eac 0asa Hall-UHmepecHa KOMMo3uyus?
lNpecmemHeme kosiko mybudku om ecsika bosi mpsibea 0a 6bOam ocuaypeHu, ako 1 mybuyka
bs1a 605 nokpusa 65 keaBpamHu caHmumMempa, a cuHsma mybuyka — 80 k8. cMm.

3apava 3. C 8b3MOXHO Hali-marnko usmepeaHusi 8 GeoGebra Hamepeme Korko eduHUyU
cmomaHeHa mesn ca Heobxodumu, 3a 0a ce u3nbsfHU naHo ¢ OusalH om c¢hueypa 1, ako Ha
eKpaHa su)x0ame rnaHomMo 8 peasiHu pamepu.

Ho peanHo camMo marnka 4yacT OT Ka4yeCcTBeHO u3paboTeHuTe KpalHu MNpoayKTM ca
HanpaBeHu camo B YacoBeTe 3a 3aQbiKUTENHa nogrotoska. Cpea npuunHUTE ca

e M3knoumTenHo HaToBapeHuTe y‘-le6Hl/I nporpamu,

e UM3uckBawmart noseye Bpeme 3a paboTta AuHammnyeH codptyep, 0CoOeHO B HA4anoTo Ha
n3yyaBaHeTo My. AKO YYMTENAT HE UM e Adan rotToBa KOHCTPYKUMS M Te caMO Oa MepsaT Unu
NPOMEHAT €ANH eNeMeHT, yyalimMTe NpaBAT MHOMO pasfMyHU YepTexu (Hamawm Huwo obwo
nomexagy cu), OT KOUTO € TPYAHO Aa ce HanpaBAT 0600LWeHns 1 3BoAw;

e JluncaTa Ha 4acoBe, B KOUTO YUUTENAT Aa MOXe paGOTI/I no TEMW, KOUTO TOW VI36VIpa.
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BaxeH enemeHT oT paGoTata e cb3gaBaHETO Ha MnakaT M MokaHW 3a uanoxbara.
MoapexaaHeTo Ha Cb3gadeHuTe MaTtepuanu BbpxXy Tabnata M TAXHOTO pasnonaraHe B
nsnoxo6eHaTa 3ana e crneasall eTarn, B KOUTO TpsiGBa Aa BbBIEYEM yYEeHULMTE.
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[a ce opraHusupa npuaBWXKBaAHETO Ha MaTepuanu U YyYeHWuM, MPUCLCTBUMETO U
NnoBeAEeHMETO UM MO BPEME Ha OTKPMBaHE Ca CblUO HeMarioBaXxHW OEeWHOCTU, KOUTO oTHemat
[ocTa ycunusi u Bpeme, Ho 0BMKHOBEHO ocTaBaT He3abensisaHaHw.

4. PesynTtaTtu

Pabota no nogrotoBkata M nNpoBexgaHeTo Ha u3noxba e cneumduyHa. KpanHute
npoayktm TpsibBa ga O6baaT npeunsHo u3paboTeHn U npeacTaBeHM NoAXO4AWO npen
nybnukara.

Mpynarame CHUMKU UMW KAPTUHKU Ha HSAKOM OT U3paboTeHUTE OT YYEeHULMTE eKCrMoHaTW.
N3paboTeHnTe NpoayKT MoraT [a ce pasfensT yCroBHO Ha [Ba Buaa:

e Cb3gageHu ¢ U3MNon3BaHeTo Ha AUHaMUYeH copTyep

- ‘\

/
/

s /
/
— /
e
y

Magedms WMansss, TN L [
T Faruac Xavampan, FHI kasc

Cradun Covpsn. Il A mvoz

Katenuua Hukonora VI

e

e VaYaYaYaYaYaYavays
H ¢ ! Y I L i
\AMAAAANAANNI

Epncmusa Tsyuala, Tl kaac

durypute ca M3nNon3BaHM OCBEH KaTO €KCroHaTW 3a u3noxbata M 3a CbCTaBsHe Ha
3ajlayv 3a HaMMpaHe Ha NepuMeTbp U nuue.

e Cb3gageHu C M3Non3BaHe Ha TpaaANUNOHHN MaTepunanmn — XxapTtma n CraMku.
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MogroToBkaTa U NpoOBEXAAHETO Ha M3noxbaTa BRMsie MOM30TBOPHO, 3alLLOTO MpaBu
BMOUMU pes3ynTatute oT obydyeHneTo. B xoma Ha paGota ce nosieaBaT HOBM Waen W
NPUNOXEHMST HA TeEMU OT Y4eBHOTO CbObpXKaHME MO MaTemaTvka. YMEHMEeTO Ha yuuTens aa
n3nons3sa NpUNoBAUrHaTOTO EMOLIMOHANHO CbCTOSIHUE Ha yYeHUUUTE 3a pellaBaHeToO Ha HOBWU
3alauM € OT MHOrO BaXKHO 3Ha4YeHue 3a CTUMYNMpaHeTo Ha uacregoBaTerickaTta AerWHOCT Ha
YYEHULMTE M CbCTABSAHETO U pelliaBaHeTO Ha TBOPYECKM 3afauun.

5. 3aknro4yeHue

HatpynaHunat onut B paboTtata no npoekta ,®uboHaun” mamrpa pellasaila pons npu
paboTta HM no npoekT ,Ja y4yum matemaTtuka 3aegHo”. MacnegosartenckuaT noaxon 6e ocHoBeH
npu opraHmanpaHe Ha AeNHocTuTe ¢ ydeHuumte. M3paboTtBaHeTo Ha ronsim Gpon ekcnoHaTu
AaBa Bb3MOXHOCT 3a npunaraHeTo My. Y4YeHUUMTEe uMaTt Bb3MOXHOCT Aa BMXAAT U cpaBHABaT
pasnuyHute  pesyntatatu. [lo ecTtecTBeH HauMH ce  dopMmynupat  XunoTesu.
M3cnepoBaTenckuat noaxod AaBa Bb3MOXHOCT 3a MOCTaBsHE Ha AndbepeHumpaHu 3agaydv u
NHAMBMAYANHO OTHOLIEHME U MMa NOMOXUTENHO Bb3AENCTBUE BbPXY HAKOU YYEHULN, KOUTO ca
oTpuuaTenHo HaCTPOEHN KbM TPaguULMOHHUTE opMu Ha 0by4deHune.

OpraH13nMpaHeTO M MPOBEXOAHETO Ha M3M0XOM C ydeHn4yeckn pabotm e cTtumyn 3a
aKkTuBHa paboTa Ha y4YeHUUM, yunTenn, pbKOBOACTBO HA yYMNuLLETO. ToBa € eAuH OT HauYnHNUTE
4yacT OT poauTenuTe 1 oT obLLEeCTBEHHOCTTa Aa CTaHaT CbNpUYacTHM Ha OEAHOCTUTE, KOUTO ce
peanusupaT B yuunuuie. B ToBa oTHOWEHME HMe 6AXMe NoaNoOMOrHaTu B 3Ha4MTenHa cTeneH ot
Pagno bnaroesrpag. CbpaeyHa 6narogapHocT KbM uUenust ekun Ha Paguo bnaroesrpag He
camMo 3a npeaocTtaBeHusi 6e3nnaTHO ApT-canoH 3a NoBe4ye OT Mecel, HO U pasnpcTpaHeHaTa
nHopMauma 3a nanoxbaTa Ype3 MHTEPBIOTA C yHaCTHULMTE B NPOEKTa — YYEHULMU, YIUTENN U
PBbKOBOACTBOTO Ha YYMITULLETO.
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MosaT onuT B nacnegoBaTesiCKua noaxoa B YacoBeTe Nno
uHdopmaTuka U MHpopMaLMOHHM TeXHoNorum — 5. — 12. knac

KpemnuHa Yepke3oBa

Krem_lina@mail.bg

34 QY ,Croto Wnwkos” — Codhusa

Pe3lome

Komniombpbm Haenese mpalHO 6 xueoma Ha CcbepeMeHHuUme Oeua He camMo C

MynmumeduUHume CU 8b3MOXHocmu, HO U C moea,

ye umM 0asea 8b3MOXHocm 0a

ekcriepumeHmupam, Oa rnposepsieam, Oa dokazeam cebe cu, Oa 20 ynpasnseam, Kamo
rpusiazam Hogume mexHosio2uu 8 exedHesuemo cu. B MHozo2oduwHama mu paboma kamo
yqumen o uHgpopmamuka u UT e 34 OY ,Cmor UWuwkoe” u CEI cbm npunazana
uscrniedosamericku nodxod e rperiodagaHemo cu, cebp3aH ¢ OuHaMu4yHama MamemMamuka u
npunoxeHuemo U e UT. lNpe3 eoduHume cbM pabomurna cbC cohmyepHUmMe mexHosroauu —
leomnandusi, Comenius logo, Imagine — posemku, pakmanu u rnapkemu, Geonext, Graph,
Elica, Geogebra. Lenume Ha o06y4yeHuemo, Koumo cu rocmasux, bsxa cebp3aHu ¢
uHmeepupaHe Ha UT 8 oby4eHuemo no mamemamuka Cc Ues rnoguwasaHe akmusHocmma Ha
y4yeHuyume, 3amebpx0asaHe Ha 3HaHusma UM, ¢hopMupaHemo Ha yMeHuUsi U Hasuuyu 3a

UHOusuOyariHa u ekuriHa paboma.
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Que. 1. Emo kakeo cbmeopuxa moume y4YeHuyu no memama ,[lapkemu, ¢ppakmarnu, pozemku”

Pesynmamu: YdyeHuuume KoHcmpyupam U ofnuceam npoueca Ha cb30agaHe Ha 2e0MempuyqHU

KOHCmpykyuu, y00bHU 3a u3crnedsaHe;

npaesm npedrnosioXeHuUsi 68bpxXy OCHogama Ha me3u

u3criedsaHusi; nposepsisam au €eKcriepuMeHmarsiHo; y4yeHuyume ce Hacbp4aeam camu Oa npassm

Mamemamu4ecKku OmKpumus.

KnroyoBn aymu

uscrniedosamericku nodxood, npoekm Fibonacci, duHamuyeH cogpmyep, po3emku, napkemupaHe,

pekypcus, chpakmanu, GeoGebra

61



.‘ The ’
#ﬁ!& Fibonaccl '

¥ Project Uzcnedoeamerncku nodxod e o6pa3oeaHuemo no MamemMamuka @
DISSEMINATING INGUIRY-BASED SCIENCE %

AND MATHEMATICS EDUCATION IN EUROPE i ;
1. YBop

OcHoBHa 1 akTyanHa 3agada Ha oby4yeHMeTo No MateMaTuka U MHPOPMALMOHHU TEXHONOMNN e
0a TMOAroTBM Yy4yeHMUMUTE 3a 3HaHUA W pellaBaHe Ha 3adayu, KOUMTO Bb3HUKBAT BbLB
BCEKMAHEBHaTa MM y4yebHa OEeNHOCT, a BNOCneacTBue — U B XUBOTA, U Ha pabOTHOTO MSCTO.
Tasn 3agadya npousTMya WM OT HOBUTE oOOpasoBaTeENHW W3MCKBAHWSA, Cnoped KOUTO
obpasoBaHueTo TpaAbBa Aa npeacrtaensasa: "...eAWH HenpekbcHaT npouec Ha dopMunpaHe Ha
WHOVBKMOA — HA HErOBOTO 3HAHME U MHTEepecK, Ha NpaBoTO MY Aa NPOMEHS N HA Bb3MOXHOCTTa
My aa gencrtea.” ([1], ctp. 19). Toa npegnonara chb3gaBaHe Ha HaBUUM M YMEHUS 3a ydeHe.
lMpomeHuTe, HacTbnunu B Obnrapckoto obpasoBaHve, MMaT 3a 3adaya feuata HU fa He
n3ocrtasat OT cBouTe BpbCTHUUM OoT ObeauHeHa EBpona, a ga 6baaT HambiHO KOHKYPEHTHO
cnocobHn. KoHKpeTeH mM3pa3 ca eOuHHUTE ObpXaBHW CTaHO4apTn 3a y4yebHO cbabpXaHue,
npenogaBaHe W oueHsABaHe. KOMMOTPU3MPAHETO Ha yuyunuuwiata M AOCTbMNbT HA BCUYKK
yYeHMUM [0 CbBPEMEHHUTE WH(OPMALMOHHU TEXHOMOrMM € TMPUOpPUTETHA rpwxka Ha
obLlecTBoTO.

2. Hsikon npumepu Ha AOOpPU NPaAKTUKK

PaboTtata ¢ KOMMIOTpM B MpOrMMHa3nanHus etan
ocurypsiea 6e3npobneMHO U CMUCNEHO HaBnNu3aHe
B CBETa Ha MoaepHUTe TexHonorni. Ts e etan B
LSANOCTHUS npouec Ha oby4eHne no
MHOPMALIMOHHM  TexHonorn B OGbnrapckoTo
yumnuuwe. OcHoBHa uen e npugobueBaHe Ha
0asancHN 3HaHUS, YMEHUS U OTHOLUEeHUS B
CbOTBETCTBUE c N3nCKBaHMATA Ha
MHpopmaLMoHHOTO obwecTBo. [locTuraHeTo Ha
3HaHuATa, yMeHusiTa " OTHOLWIeHuATa,
nedunHnpaHn B  CcTaHoapTtuTe, rapaHTupa
Bb3MOXHOCTTA 3a pellaBaHe Ha MpPaKTUYECKU
3aJa4n M aKTMBHO U3MOM3BaHe Ha KOMMTbpa OT
yYeHnuMTe NpuM  ycBOsSIBAaHE Ha  y4ebHOTO
CbAbpXKaHWe No pasnuyHn y4ebHu npegmeTu.

B mHororoguwHata mu paboTa kaTo yumten no nHgopmatmka n AT B 34 OY ,Ctoto Unwkos” n
Codhuncka esvkoBa rMMHa3sWs CbM nNpunarana MHTEpPaKTMBEH MW3crnedoBaTeNnckum MOAXOA B
npenogaBaHETO CU, CBbp3aH C AMHaMM4yHaTa Matemartuka u npunoxeHueto n B UT. lMpes
roguHuTe CbM paboTuna cbC codpTyepHUTe TexHomorum — [eomnaHams, Comenius logo,
Imagine — poseTku, dpaktanu u napketu, Geonext, Graph, Elica, Geogebra. Llenute Ha
0o0y4yeHneTo, KOUTO CU MOCTaBWUX MNpe3 roguHUTe, ca CBbp3aHu C uHTerpupaHe Ha UT B
o0y4yeHneTo Nno maTemaTtumka C Len:

e VHTerpupaHe Ha VT B oBy4yeHMeTo Mo matemaTuka, 3a Aa ce MOBMLLM aKTMBHOCTTA Ha
yyeHuuMTe, Aa ce 3aTBbpAAT 3HaHMsATa UM, Aa ce opMupaT yMEHMSI U HaBuUM 3a
nHavBMAOyandHa u ekunHa pabora;

¢ OCbLleCTBABaHE Ha Bb3MOXHOCT 3a MeXxaynpeamMmeTHU BPb3KU,

e edEeKTMBHO Ce M3Non3BaT CbBPEMEHHUTE MHPOPMALIMOHHN TEXHOMNOMMM 3a NOBMLIABaHE
Ha KadyecTBOTO Ha oOpasoBaHueTo, oboratsiBaHe Ha Yy4ebHOTO CbabpXaHue W
BbBEXJaHe Ha WHOBAUMOHHWTE obpasoBaTenHM TEeXHONOorMM U MeToAM B y4ebHus
npouec.

Mpeon yeTupuHageceT roguHn 651X Ha crnegaunnomMHa keanudukaumsa no nHgpopmatuka n UT B
CY — ©OMW. Torasa 3a npbB NbT BUAAX U ce obydaBax cbC cuctema eomnaHdus. Xapeca mu
OVHaMUYHOTO W3NbIIHEHME Ha peauua WHTEPECHM reoMeTpudHu 3agadun. lMopeauuaTta oT

62



V &
g{a Fibonacci

Y@y Project Uscnedosamencku nodxod e ob6pa3oeaHuemo no MamemMamuka

DISSEMINATING INQUIRY-BASED SCIENCE
AND MATHEMATICS EDUCATION IN EURDPE

KOMaHaM fdaBa pes3yntaT — Cb3gal ObEeKT TOuka, npaBa, OKPBXKHOCT M T.H. 3anoyHax u
EeKCrepMMEHTMpax C Yy4veHuMuuM OT npodunupaHa nogrotoBka Ha CEI. KakBo Hu pape
leomnaHdus — KOMNOTbPHA cpeda, MateMaTudecka nabopatopus 3a ekcnepumeHTn. Hue cme
B MaTemaTumyecka nabopartopuss — nocTposiBamMe reoMeTPUYHU OBeKkTU, MNPOMEHAME i,
n3amepBamMe 1, MpaBUM €KCNEepUMMEHTM C TAX. Taka KOHCTpynpame W u3crneasame
mMaTemaTnyeckn obekTU. YYeHMUuMTe CbLLO Ca HacbpyeHU camu fa NpaBAT MaTteMaTudecku
OTKPUTUA — a NpaBaT NpeanonoXeHnsa n aa rm nposepsieaT [2].

Mpe3 roamHute cnep cuctema eomnaHdus pabotex n ¢ Comenius logo, Imagine — po3eTku,
dpaktanu n napketn, Geonext, Elica, GeoGebra.

C npopamumpaHeto B Comenius logo ¢ nomowita Ha KOCTEHypKoBaTa reomeTpus, a B
nocneactene u ¢ Imagine, ¢ yyeHMunTE Cb3gafoXMe MHOrO MHTEPECHW Mpoueaypu, CBbp3aHu
CbC Cb3[aBaHETO Ha MPaBWITHU MHOTOBIBbIHMLM, BRaraHe Ha UMKNKU, pekypcus u gp. Taka
eKCnepuMeHTUpaxme C pasnmyHM KOMaHaW U NapamMeTpu U Te Cb3Aafoxa MHOXECTBO PO3ETKM,
napketn, dpaktanu, cnupanu, 3Be3gu W Op. 3a MOUTe YYEeHUUU NpPOEeKTUTE, KOUTO
peanusMpaxMme C TaX, CTaHaxa nobumu, Te nonyymxa yaoneTtBopeHue OT npuaobutute cu
3HaHUSA, YMEHUS M KOMMETeHUMM B TasuM HOBa cCpeda M HaTpynaxa OnuT B MPOEKTHO-
OPUEHTMPaHUA 1 U3crneaoBaTeNCKUA NOAX0A B 06pa3oBaHUETO.

Opyra norpama, ¢ koATO paboTum C ydeHuuuTe oT 5. — 7. knac B moayn MHmeespupaHe Ha
OetiHocmu no UT, e cuctemaTa Elica [3]. T9 Moxe ga ce u3nons3ea B pasfnnyHU KOHTEKCTU —
aHUMUpaHN BUPTYanHW Mogenu, MateMatmyecku Busyanmsaumm n urpn. Cnea nHctanupaHe Ha
Elica moxe pa ce npoydaT HerWHUTE NPUNOXeHUs W xunaau npumepu. [MpeasaputenHuaT
npernea Ha Te3n NPUOXeHUa U NpUMepuTe B OHNaWH My3es 1 ca Ha pasnonoxeHue B Elica
Demos.
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C yyeHuumTe ekcnepmmeHTupaxme — ,,Passuin BbobpaxeHneTo cu ¢ passuBkn”. 1acnegBaxmve u
nonyynxme MHOrO pas3BMBKM Ha Kyb, napanenenuvnean, npuaMu, nNupaMmam, MHOTOCTEHM,
NNaToHOBU N apXUMeoBU Tena, poTaumoHHN Tena, opuramu u ap. [4]. C Tax ycTaHOBUXMe, Ye:

® 1a ce 3abaBnsiBall € MHOIO BaXXHO ycnoBue, Korato 4oBek y4n cepuo3Hn Hella,
® CaMOrNpOBEPKUTE Ca BaXXeH eNneMeHT Ha Y4YEHETO,

® VMa U3HeHagBaln N KpacuBum Hella 3a MHOTOCTEHUTE;

[ J

MHOIo Hay4Hu I'Ip06ﬂeMVI, Bb3HMKHANM OT 3a00uKansawms HM CBAT, MoraT ga ce artaKkyBaT
C MaTeMaTu4eCKn pa3CbxKaeHnd nnn C nogxoasdiuia snsdyanmsayuna.

pa3BMBamMe yMeHUsiTa cv No UHOPMALIMOHHN TEXHOMOTUMK;

n3cnenoBaTenckusT cTun Ha paboTa ¢ pasBMBKM B KpaliHa CMeTKa Hal-MHOro e pa3Buio
BbOOpaXXeHNeTo Ha yYeHuumTe.

Mpe3 roguHute cbwo paboTuxme c Geonext, Graph n BnocneacTsvMe npoabikaBame C
GeoGebra.

fonaAm wmHTepec 3a yyeHuuMTe npeau3BMkaxa MartepuanuTe, paspaboTeHn OT ekuna Ha
Q@uboHayu [5, 6]. Te ¢ ronamo ygooBoncTBMe ObpP30 ycBouxa paboTata C HOBU AWMHAMUYHMK
cueHapuu [7, 8]. Bcnykn ydeHmum ce cnpaBuxa 6e3npobneMHo 1 nokasaxa OTiMYHU pesynTaTu.
PaboTaTta B Ta3n AMHaMU4Ha cpefa 3HauYMTENHO NOBULLM NO3HaBaTeNHaTa UM aKTMBHOCT.
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3a paboTaTa Ha yyeHuuute oT 34 QY ,Ctoto LUnwkoB” — nporpamu, cuonTus, NpuMepu, nageu
Ha 3a gHec u ObaeLeTo, cb3gagoxme canT ¢ ydyeHuum oT 5 knac www.mathinit.eu5.org, ¢ KonTo
yyactBaxme B onumnuagarta no UT ydyebHa 2011/2012r. B Codusa obnacTt un ce npeacraBuxme
OTJIMYHO.

Havanna
CaiiT 32 NpNNOXEHNETO Ha

Wcropusa
Mporpamu
Mpunoxen
CubnTua
T
Qopym
KoHTakTn

Bnor

3. 3aknouveHue

MaTeMaTHKaTa B MH(OPMaLHNOHHNTe
TEXHONOTHH
Marematuka u uHdopMaTka,
peanu3vnpanm B
34 0Y “Croto Lnwkos”
ABTOPH Ha caifTa:
Kpuctnsau Unues,
[AnmuTbp Croes,
5a knac

DbKOBOLMTEN Ha NPoeKTa:
Kpemnuna Yepkesoba

34 0 "Cinoto Tlumsos"
Codusa

YyeHnumute B CBOsiTa paboTa cb4yeTaBaT U obpaboTeBaT WHMOpMauusi, OeMOHCTpupar
KOMMIOTbPa KaTO CPEACTBO 3a M3passiBaHE Ha CBOUTE 3HaHWUSl, YMEHUS U KOMMEeTeHUUn B
obnactta Ha guMHamuyHaTa MaTemaTuka, paboTAT B €Kkun, KaTo aKTUBHO OOMEHSAT vaen u
MHEHWs1, NPOsIBABAT TONIEPAHTHOCT U 3awmMTaBat ceoute. Moxem aa 0606wum pesyntaTure:

e YYyeHMUUTE KOHCTpyMpaT W ONUCBAT Kak MpaBAT reOMETPUYHW KOHCTPYKUMM 3a
n3cnensaHe;

e [IpaBAaT NnpegnonoXxeHusi Bb3 OCHOBA Ha Te3n U3CcnegBaHus;
lMpoBepsiBaT ekcnepuMeHTanHo pesyntaTuTe cu;
YyeHuumMTe ce HacbpyaBaT caMu fa NpaBsaT MaTemMaTUYECKN OTKPUTUS,
MarpaxxgaT ce coumanHn Nno3HaHuS;
NHTerpupanmaTt nogxog npunara UKT 3a narpaxgaHe y y4eHnUuTe Ha 3HaHUS, yMEHNS n
KomMneTeHuuu;
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e HTepakTMBHOTO 0Oy4YeHWe 3acunBa MoNoXKMUTENHaTa Harnaca, a OT Hesa — MU
MOTMBaUMATA 3@ Y4EHE — UHTEPECHT KbM y4ebHUTe npeameTi.

BusyanusupaHeTo Ha 3ajadnTe U TAXHOTO OXMBSIBAHE BOAWM OO MHTErpuMpaHe Ha 3HaHusTa.

HoBute TexHomornu BoAAaT 00 No-A4obpu pesynTaTi, OO NOBMLIABaAHE Ha No3HaBaTenHaTa

AKTUBHOCT M MWHTENEeKTyanHUTe CrnocoOHOCTM Ha y4yeHuuute. Taka WHTEePaKTUBHUTE

AVHAMUYHU TEXHONOMMM OCbLLECTBABAT pasBMUTNE HA MUCIEHETO, TBOPYECKMS NoTeHuuan u

NHTENEeKTyanHUTe UM CNoCOBHOCTH.

INntepartypa

1. Microsoft, 101 udeu 3a uHoeamugHu y4umersnu, 2006 T.

2. CeHpos, b., C. bonueBa, eomnaHOusi — KomtombpHa nabopamopusi 3a Mamemamu4ecKu
ekcnepumeHmu, K ,3nak”, K ,MHTena”, 1994.
Elica, http://www.elica.net/site/index.html, 01.02.2013 r.
Yexnaposa, T., E. CeHngosa. [lMpakmuydecku 3adayu u yrpaxHeHuss no UHGOpMayUOHHU
mexHosoauu. Pa3suli ebobpaxxeHuemo cu ¢ passusku. AHybuc. 2010. 64 c. ISBN 978-954-
426-890-9

5. Yexnaposa, T., E. CeHgoBa. HeobnkHOBEHO 3a 0OMKHOBEHUTE OpPOOM — M3cnenBaHusa C
OVHaAMWNYHU KOHCTPYKLUMN. Makpoc. 2012. ISBN 978-954-561-282-4
http://www.math.bas.bg/omi/Fibonacci/docs/book-drobi.pdf

6. Christou, C., Sendova, E., Matos, J.F., Jones, K., Zachariades, T., Pitta-Pantazi, D.,
Mousoulides, N., Pittalis, M., Boytchev, P., Mesquita, M., Chehlarova, T., & Lozanov, C.
(2007). Stereometry Activities with Dalest. University of Cyprus: Nicosia. ISBN 978-9963-
671-21-2

7. Sendova, E., T. Chehlarova. Explorations Around the Rotational Solids. In: Mathematics
Education with Technology — Experiences in Europe, Tamara Bianco, Volker Uim (Ed.)
University of Augsburg, Augsburg, 2010. ISBN 978-3-00-032628-8

8. Yexnaposa, T., E. CeHgoBa. Mamemamuydeckusm nbpghopMaHC — couuasnHa uepa unu

obpasosamesiHa mexHorsoaus, 42. lNponeTHa maTemaTtmyecka koHdepeHuua Ha CMB, C.,
2013.

66



Q-
4 y &

Fibonacci
¥ Project Uzcnedoeamerncku nodxod e o6pa3osaHuemo no Mamemamuka

DISSEMINATING INQUIRY-BASED SCIENCE ﬁ@

AND MATHEMATICS EDUCATION IN EURDPE
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CbCTe3aHue No MmaTemMaTukKa
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lylymo@abv.bg

Pe3lome

Bwe scuyku Husa Ha cpedHomo obpasosaHue mpadulUOHHO ce rnodzomesm U rposexodam
cbcmes3aHusi Mo Mamemamuka U Mamemamudecku npasHuyu [1, 2]. YueHuuyume xo0sm rio
pasnuYyHU npuyuHU — 3aulomo UM € [MPUsSMHO, 3awomo uckam 0a ce Ookaxam nped
ocmaHanume, 3aWomo we rnosydam JIU4HO yooeriemeopeHue unu nod Hamucka Ha pooumernu
u yyumenu. Pazsumuemo Ha cbB8peMeHHUmMe mexHosioauu 0aea Mo-20/iiMa e2be8Kkasocm U
MHO20 ro8eye 8b3MOXHOCMU OmM MmexHuU4yecka aredHa moyka. C Hacmosiusi ekcriepumeHm
Hanpaesux onnum da ycmaHOo8s Kakeu uesnu rpecredsam U Kakeu pe3ynmamu ce rnocmuaam rno
gpeme Ha e0uH y4yebeH Yac ¢ y4eHUUU, KoUmo uMam 3acusieH UHmMepec KbM MamemMamukama.
Ha cnedsaw, eman, Kamo cb4Yemax Mamemamukama C 8b3MOXHOcmMume Ha
UHGbopMayUOHHUME mexHosoauu, npedcmasux Ha ydeHuyume eOuH Ha4yuH 3a 8beexdaHe Ha
uscnedosamersickusi Oyx 8 4acogeme o Mamemamuka.

EkcriepumeHmbm e nposedeH Kamo cbCcme3aHue, 3a peanu3upaHemo Ha kKoemo deuama
Habersizaxa crieOHUmMe OCHO8HU MOMEHMU:

e [lodcomoeka Ha cbCcme3aHuemo o MamemMamuka — Kakeo 0a 8K/IH4YUM 8 He20 U Kak 0a 20
nposedem?

e B kakbg 8ud 0a ca peanusupaHu cbcme3damesniHume mamepuanu — ef1eKMpPOHEeH, XxapmueH
unu opya?

o Kak da oyeHum KpaliHume pesynmamu?

o Kak da Hanpasum KnacupaHemo — uHoueudyasHo uiu om6opHoO?

o Kol u Kkak we oyeHsisa pesysimamume?

e U Ha nocnedHO MsICMO, HO He U M0 8aXXHOCM — Kakeu we ca Hagpadume?
Cmapmupaxme rnodecomoskama, kamo Haberszaxme crieOHume emanu [1]:
e 100bupame uHmepecHu 3adauyu,

» pasdensaMe ydeHuUyume 8 epyrnu. cueHapucmu — 3a nodbop Ha 3adayume; rpozspamucmu —
3a oghopmMsIHEMO UM 8 esfleKmpOHeH 8ud; cbcmeldamenu; nybnuka u pegep, 8 criyyal Ha
8b3HUKBaHEe Ha KOHQIUKM,

® mexHu4Yecka rno02omoeKka Ha CbCme3aHUemo — ocu2ypsieaHe Ha HyXHama MamepuasiHa
6a3sa u ycriosus 3a rposexoaHe,

e (buHaneH emar — Knacupare, HazpaxdasaHe u pazdasaHe Ha 2pamMomu 3a yyacmHuyume.

Cocmasuxme 0sa ombopa, 6ceku € mpu epynu, 3a nodzomoskama U ydacmuemo 8
cbcme3aHuemo, Kakmo u o eOuH fiudep Ha eceku ombop, uszbpaH om 4yreHogeeme My, KOUmo
0a uma nocrnedHama Oyma npu pelwasaHe Ha CrOpHUMe MoMeHmMuU 8 ombopa.
OmeosopHOCmMmMa 3a ocuzypsieaHe Ha mexHudeckume cpedcmea u ycriogusima 3a rnposexoaHe
Ha cbcme3aHuemo U Hazgpaxk0asaHemo eOUHOOYWHO be npexebprieHa Ha y4Yumeris.

KnoyoBu aymm

uscrniedosamericku nodxo0, rnpoekm Fibonacci, QuHamuyeH coghmyep, MmexdynpedmemHu
8pBb3KU — Mamemamuka u UT

67



‘ The ,
eg‘,}_ Fibonacci ;
¥ Project Uzcnedoeamerncku nodxod e o6pa3oeaHuemo no MamemMamuka @

TING INGUIRY-BASED SCIENCE
MATICS EDUCATION IN EUROPE 5

1. YBop

Mpe3 BCMYKM eTanuM Ha CbCTe3aHMETO — TMOAroTOBKA, MpoOBeXAaHe, HarpaxaaBaHe U
aHanumsnpaHe Ha pesynTaTuTe, OCHOBHUTE BbLMPOCU, KOUTO YYEHMUUTE 3adaBaxa U Ha KOUTO
Tbpcuxme oTroBopuTe 3aegHo Osixa 3ALLO? n KAK?. LleneHaco4eHO, UHTYUTMBHO WU MO
norMyeH nNbT feuaTta Tbpcexa pelleHus, KouTo ga ObaaT HecTaHOapTHW, Kpacueu” M
HoBaToOpcKn. AMOnumnaTa nmv 6e aa HanpaeaT eQHO 3anoMHSLLIO Ce CbCTe3aHue, 3a KOeTO e CU
CMOMHAT OBNIO U C BbIIHEHUE.

Bcekn oT aBata oT6opa umMalle Ha pasnonoxeHue 3 ceagMuUUM 3a MOAroToBKa, BPEME B KOETO
rpynuTe cueHapucTM M nporpamucTi Aa noabepaTt, aHanuaupaT U NoaroTBAT TEXHUYECKU
cbcTe3aTenHuTe MaTepuanu, kaTo pasnpegensT mexay aseTte rpynu (Mo CBOE) YCMOTpPeHue
BPEMETO, C KOETO pasrnonarar.

YuntenaTt cnepgewe oTbnNmM3o OerHOCTTa Ha fBaTa oTbopa B ponsiTa Ha Habnwogaten wu
KOHCYNTaHT Npu Bb3HWKBAHE Ha BLNPOCH.

OcHoBHaTa OWCKyCcUsi, KOSITO npeamsBmka BypHU emoumun, 6e Npu CbCTaBSHETO HA EKUnuTe —
KOW, KOJKO U KakBM y4eHUUM Aa GbAaaT BKIHOYEHN B ekuna?

B nbpBata ¢asa Ha CbCTaBAHETO Ha ekunuTe euaTta ce pasnpefenuxa Ha npuHUMna Ha
NPUSITENCTBOTO — BCEKM C ApyrapyeTta cu. AHann3bT Ha CBbPLUEHOTO 4O MOMEHTA MoKa3a, Ye B
eaVHUSI eKMI ca U3sIBEHWUTE MO MaTemMaTuka yYeHuUn, a B ApYrus — y4eHULM C OLLEHKM OKOSO 4 1
5. Bcuukm 65ixa Ha MHeHue, Ye npuv ToBa pasnpeieneHvne KpanHusaT pe3ynTtaT Ha CbCTe3aHUeTo
e nNpeasnanm.

Cnepn pasnpegensHeTo Ha ydYeHuumTe B OTOOpUTE 3anoYyHaxme TpuceamuyHaTa noaroToBka Ha
cbcTesaHneTo. Becekn otbop TpsibBalle ga Hanpasu pasnpegeneHve Ha BpemeTo 3a paboTa,
KaTo MOCOYM KOSMKO OHW Le uMa Ha pasnorfiokeHue Bcska rpyna cueHapuctu 3a nogbop Ha
3agadnTe M KOJKO AeHa e nmaT NporpaMnctmTe, 3a aa rm NoAroTBAT BbB BUAA, B KOWTO LUE T
npeactaBaT Ha CbCTe3aHMeTo. BpemeTo, B KOETO CUEHapucTMTe Mpoy4vBaxa U um3bupaxa
WHTEpEeCcHM 3agaun, 6e M3Non3BaHoO OT MNPOrpamMuUCTUTE 3a MPOY4YBaAHE HA TEXHUYECKUTe
Bb3MOXHOCTU, 6asmpaHn Ha LT, 3a npeactaBsHe Ha 3a4aynTe o BPEMETO Ha CbCTE3aHUETO.

Mpn nogbopa Ha 3agadunte B eguHUS OT OTOOpPUTE Bb3HMKHA MpobGnemM npu oueHsABaHe Ha
CNOXHOCTTa Ha 3agadnte. CTUrHaxme 4O MOMEHTA, B KOMTO NuAepbT Ha oTOopa TpsbBale ga
B3eMe OKOHYaTeNnHOTO pelleHne — Kou 3adayv aa ce Bknw4vaT M ko aa otnagHat. Cnen
e[HOOHEBEH pasMMCbi NUOEpPbT peLwn, Ye nma Hyxxaa oT CbAENCTBMETO Ha npenogaBaTens 3a
Aa 0opMU OKOHYATENHOTO CU peLLEHMe.

pynaTta cueHapuCcTM Ha MbpBUS OTOOP yCns Aa NOAroTBM 3afavnTe CU B MO-KPaTbK CPOK, C ABa
[AeHa Mno-paHo OT CueHapucTMTe Ha BTOpusl. ToBa MM Aajde caModyBCTBMETO Aa npeanonarar,
Yye we ca KpanHuaT nobeauten B cbCTe3aHneTo. ToBa u3ka3BaHe Oe KOHTpUpaHO BegHara oT
feuata B gpyraTta rpyna ¢ Bbnpoca ,3ALLO? Hwe cbwo cme gobpu, npocto obmucname
HewlaTa B getannun’.

HactTbnM MOMEHTBT 3a codTyepHaTa peanusauusi Ha noabpaHuTe 3apauun. [pynute
nporpamucTu TpsibBalle Aa OTFOBOPST Ha HSIKONKO OCHOBHM BbMpoca:

e Kak we 6bae HanpaBeHO CbCTE3AHMETO — KaTO BCEKU YHACTHUK NOMYyYUN NINCT CbC 3aJauu
W pa3nucBa pelleHuaTa Ha ApYyry NUCToBE UMK ce 3anucBaT CaMoO KpavHUTEe OTroBopu
Ha onpAeneHvnTe 3a uenTa MecTa B NIMCTa CbC 3adaun? VgeaTa 3a NbfHM peLleHns He
ce Bb3npue; gosoauTe 6sixa, Ye TOBa M3MCKBA MHOMO BpeMeE 3a nogpexaaHe U MbilHO
3anuMcBaHe Ha pelleHneTo, Taka Ye To a 6bae OueHeHO C MakcumaneH G6por TOYKM.
KaTto no-go6bp BapmaHT yyeHuunTe m3bpaxa 3anMcBaHETO CaMO Ha KparHusa pesyntart
BbpXy Nucta cbe 3agauunte, SALOTO e no-kpaTbk, No-6bpP3 U HAMa ga ce oTHemar
TOYKM 3@ HEMDBJIHO OMUCAHO peLLEHUe.
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e Kak oa ce opopMu NUCTBT CbC 3aAaun — KaTo TECT C HAKOMKO Bb3MOXHW OTroBopa, kaTo
caMo eauH e BepeH MM TecT CbC CcBOGOAEH OTroBOp 3a BCEKM Bbnpoc? [pw
ob6CbXOaHeTo ce MofyyuM Ccepuo3Ha [MCKYCUSt KOW BapuaHT mnokassa no-gobpe
Nno3HaBaHeTO Ha MaTepuana, BbpXy KOWTO e TecTbT. AKO ce u3nonseaT usbupaemu
OTroBOpW, KOUTO ca GNN3KM NOMEXdy CU, MMa Bb3MOXHOCT 3a rpeLlkn oT npubbp3BaHe
WM OT HEeJOCTaTbYyHO MO3HaBaHe Ha MaTtepuana. [OonbIHUTENHWTE OTroBOpM Ce
noabupaTt Taka, Ye ga oTpasABaT Hal-4ecTo AOMYCKaHWTEe rPeLLku Mpy pellaBaHe Ha
CbOTBETHaTa 3ajauva.

o Kak pa ce otbenssBa BEPHUAT OTroBOp — C KPpbl, C XUKC, CbC 3a4epTaBaHe unn rno apyr
Ha4uH.

e Kak oa nspaboTvm TeXHMYeCckn TecTa — BbB BapuaHT 3a NPUHTUPaHE UMK B eNIEKTPOHEH
BapuaHT, KOMTO Oa Ce W3MNon3Ba Ha KOMMIOTbP MO BPEME Ha CaMOTO CbCTe3aHue?
Bb3amMoXXHOCTTa 3a XapTWMEH TecT Mpeav3BUKa HeraTMBHW peakuuu, 3alTo Taka ce
NnpaBsAT TECTOBE MO BCUYKM NPAMETM U BEYE Ca MHOIO eKCMroaTupaHu.

YyeHnuute npodaBuxa eHTyCcnma3obm aa pa6OTFIT C eNeKTPOHHUA BApUaHT, 3aLlOTO.

e e no-yaoGHo, koraTo TpsiGBa Oa ce kopurypa OTroBOp, 3a KOWTO ca OTKPUIK, Ye ca
crpeLwunnu;

e e Mno-neceH 3a paboTa;
e € M0-CbBPEMEHEH Ha4MH Ha paboTa;

e MoOrat pAga wusnon3eat AONbJIHUTENHUTE Bb3MOXHOCTWU, KOUTO UM nNpenocTtaBs
KOMMNIOTbP®BT.

NpynaTta nporpaMmucTy Ha NbpBUSA 0TO6OP B3e pelueHne ga n3paboTu Tecta KaTo npeseHTauums, a
KOHKYPEHTHUAT pewn ga noTbpcu ApYyr BapuaHT, KOUTO € No-gobbp OT TexHuyecka rnegHa
Touka. NpoyuBanikm codpTyepHUTE Bb3MOXHOCTU, U3bpaxa cBobogHa nporpamMa 3a Cb3daBaHe
Ha TecToBe, KOATO TpAbBa Aa pasyyar v cnej ToBa Aa U3nons3eaT 3a Cb3faBaHe Ha TecTa.

Tbil KaTO OBeTe TEXHONMOrMM He ca PaBHOCTOWHM KaTo Bb3MOXHOCTM, TpsibBa [Aa Hamepum
noaxofd 3a He3aBWCUMMO OLEeHsIBaHe. PelleHneTo Ha yYeHuumTe 6e Aa ce uanbyaTt roBopuTeny,
Nno eaguH OT Bceku OTOOp, KOMTO Aa creasT M 3anuMcBaT OTroBopa Ha BCsika 3ajaya Ha
NMPOTUBHUKOBUSI OTOOP W crned MNPUKIIYBAHEITO MM Oa o0ABAT peweHusita 1M ga
knacudumumpaTt kato ,BSPHO” UMM ,rPELUHO”, CpaBHsIBAlKW M C MpeaBapUTENHO MOArOTBEH
LWabnoH Ha BEpHUTE OTroBOPM KbM BCsika 3aava.

KoMyHukaumsaTa mexagy ydeHuumte, obOCbXOaHeTO Ha maTepuany 1 HOBUTE MPEeAnoXeHus
n3BbH y4ebHO BpeMe ce ocbliecTBsABa MNpe3 /HTepHeT ¢ MoMoLlTa Ha OHMaNH KOMMIOTBbPHM
TexHonornu. YcnelwHo nanonseaxa Ckann 3a o0OMeH Ha dannoBe U BUAEOKOHEPEHTHA Bpb3Ka
3a obcbxgaHe Ha wugen, Perncbyk — kato nnatdopma 3a CnogernsiHe Ha HOBOCTU U
pasnpocTpaHsaBaHe Ha WHopmauus B rpynaTta, KakTo U KOMEHTapu Ha TeKylM BBbAPOCU.
YyeHnumte 06sxa MHOro BbOAYLUEBEHM OT Bb3MOXHOCTTA Aa npocrneassaT pasBUMTMETO Ha
AaneH npobrnem BbB BPEMETO Ype3 KOMeHTapuTe BbB Pelicbyk, KOMTO n3nona3eaxa Kato TEKYLLN
3anuUCcKM M Bb3MOXHOCT [a NpaBsT CNpaBku, Taka Yye ga He NOoBTapsAT €4HU U CbLUM NPOMYCKU.

Cnen MHOro emouuu no MOAroToBKaTa Ha CbCTE3aHMETO HACTbMU U pellaBallUMAT MOMEHT Ha
ctapTta. CbcTesaHneTo ce nposBeae B KOMMNIOTbPHA 3ana, NpeasapuTenHo NoAroTeeHa 3a uenra
C TecToBeTe B €efeKTPOHEH BapuaHT. Y4YyeHuuuTe npennioxuxa HoBa uaes — ,Heka pa
nsnonseame OocTbhna A0 VMHTEpHET U BCUYKUTE MY PEcypcu MO BpemMe Ha CbCTe3aHMeTo?”.
Mocnensa KoHTpa BBLMPOC OT npenogasaTtens: ,3aulo? Kakea AonbrnHUTENHA Bb3MOXHOCT Lie
BW Oage ToBa?”. MoTMBMpOBKaTa Ha yYyeHuLuUTe 6e B NMocoka U3nonsBaHe Ha HOBU U MOAEPHU
Bb3MOXHOCTW 3a AOCTbN A0 WHopMauus, peanusMpaHe Ha MexaynpeameTHa Bpb3ka C
M3y4eHOTO OO0 MOMEHTa MO MHMOPMALUMOHHM TEXHOMOrMW, rorflydaBaHe Ha AMCTaHLMOHHA
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nomMmow, OT Apyr YYeHWuK WM yduTen B OHNanH ONCKyChUun mn AOpyrn no3Hatm TEXHU4YEeCKU
BBb3MOXXHOCTU.

3a ga HanpaBMM CbCTE3aHMETO Yy4yeHuuuTe TpsibBawe ga nogdepart M3BecTeH Opow 3agauyu,
KaTo ce orpaHu4at [0 AeceT, 3a Aa 6bae M3paboTeH TecTbT. M3ToYHMLMTE, KOUTO U3non3Baxa,
ca cbopHMUuM CbC 3abaBHM 3agaynm MO MaTemaTtvka, WHTEpPHEeT pecypcu, Yy4YuTenu no
MaTemaTuka u poauTenu.

Bcekn yyacTHUK B rpynaTa cueHapucTy npegnara 3aagaduTe, KOMTo ca My Xxapecanu, cnepg Koeto
N3MeXay BCUYKM NPEeanoXeHn ce ns3bupart oHe3n JeceT, KOUTO ca Han-nogxoasdwy no obuio
MHeHue. [Mpu TO3M nogbop YacT OT NpennoXeHuTe 3adaynm oTnagaTt, KoeTo Boau Ao
ecTecTBeHaTa peakuusi Ha pasodapoBaHue y Aeuarta. [Npegnoxuxa ¢ ocTaHanute 3agadv ga
HanpaBuM MOBTOPHO CbCTe3aHueTo. M3bpaHuTe 3a cbCcTe3aHneTo 3agadn Tpsibeawe ga 6baat
pelleHn MbpPBO OT rpynata cbCTe3aTtenu B CblUusa oToop, npean ga 6vaaTt obpaboTeHn kaTo
TecT. YuutensT HabnwogaBa npoueca M CbBEeTBA YYEHWUMTE MPU HEKOPEKTHU YCMOBWUSI Ha
3a4a4m Uy NPonyckn B NPeAIOKEHNTE peLleHus.

YacT oT 3agaunte, kouTo geuarta nogbpaxa:

3apava 1. [3] (3a ymHuyu): HoeoneH om paboma Ha eOuH cefigHUH eocrnodapsm My
pasropedun 0a cu ozpadu npasobeb/iHa HUea ¢ obukosika 200 M 3a Hazpada. CensgHUHBM
ycnisn 0a oepadu 8b3MOXHO Hal-MHo20 dekapu. Kak e nocmbnun?

3apava 2. locmpol npasobebrHUyume ¢ nuue 24 ke8. €d. Koli om msax uma Hal-marika
obukornka?

3apava 3. [locmpoli npasobabiHUYU ¢ obukorsika 20 ed. Koli om msix uma Hal-20515Mo nuue?

3a n3paboTBaHETO Ha TecTa eAMHUAT OTOOP M3nNon3Ba Nporpama 3a Cb3faBaHe Ha eneKkTPOHHU
TectoBe, KOSATO Hamepuxa B WHTepHeT. BTopmaTt otbop wmsnon3sa Power Point, 3apagu
Bb3MOXHOCTTa Aa npeacTaBAT Mo NO-UHTEPECEeH Ha4YuH 3adayuTe Ypes rpaduvyHn enemMeHTn u
OYTOHW, KOUTO CRy>XaT KaTo HaBUraumsa 3a 3agadute ¢ nsbnpaem otroeop. [pu KnMkBaHe BbpXy
BEpHUS OTroBop ce 3apexaa cnang c Tekct ,BPABOQO! BepeH oTroBop!”, CbNpoOBOAEH CbC 3BYK
Ha annogucmeHTu. MNbpBua otbop, nocTaBun 3agayarta 3a censHuHa 6e npeasmaun cnegsay,
cnang ¢ rpadmyHO nNpencTaBsHe Ha NPaBOBLIBITHUMK C pa3Mepn X U Y U rofisiM BbNPOCUTESNEH
3HaKk B cpdaTa Ha npaBobrbrHuka. OcTaHanuTe 3ajayvv, KOUTO Mo3BonsiBaxa rpaduyHo
npeacTaBsiHe, Cblo 6axa cbNpoBoAeHM OT TakoBa. BTopuaT oTtbop HsAMawe Bb3MOXHOCT Aa
n3nonsea rpauyHn enemMeHTH, 3aoTo COPTYPBLT, KOUTO M3MNon3Baxa, He nossondesaile. Taka
npu oueHsABaHETO Ha KOMMOHeHTa n3paboTka Ha TecToBeTe, rpynara nporpamucT Ha NbpBUs
0oTOOp Nony4n KaTeropuyHa NpeaHnHa.

KpalHOTO knacvpaHe Ha yyacTHMUWUTE ce noryyaBa OT CNefHUTe TPU KOMMOHEHTA: OLeHKa 3a
noabopa Ha 3ajauvTe 3a rpyna CueHapucTW, OLeHka 3a M3paboTBaHTO Ha TecTa 3a rpyna
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nporpaMMcTM UM OLUEeHKa 3a npeAacTaBsHE Ha CbCTe3aHWeTo 3a rpyna cbcTesaTenu.
OueHsiBaHETO CTaBa, kaTo 3a BCsika rpyna ce rrnacyea ¢ nnsickaHe, NOACBUPKAHE U BOUraHe Ha
LIyM, Taka 4Ye KoATO OT ABeTe cbbepe noseye annogucMeHTU U OBauMM NornyyaBa ef4Ha Touka.
Cnen cymunpaHe Ha pesynTtaTute Ha TpuTe rpynu norydyaBamMe KpamHOTO KracupaHe Ha aBaTta
oTtoopa.

Mo Bpeme Ha nogroToBkaTta WM MPOBEXOAHETO Ha CbCTE3aHMETO YYHUUUTE MHOr0 akTUBHO
n3nonssaxa KoMnwTpuTe M pecypcute Ha WHTepHeT. MHoro necHo u 6e3npobnemMHO ce
cnpaBuMxa OHE3W OT TAX, KOMTO MO3HaBaxa Mno-gobpe BB3MOXHOCTUTE Ha nNporpamuTe,
n3yyaBaHn B y4ebBHOTO cbabpkaHue no VT n Bb3MOXHOCTUTE Ha rnobanHata mpexa. Taka
yyeHuunTe ocMmucnmxa nonsata oT npunaraHeto Ha WT B npakTukata v nNpakTUy4ecku
HeorpaHn4yeHnTe BB3MOXHOCTM Ha WHTepHeT. CTurHaxa OO 3aKMloYeHWeTo, Ye KOMKOTO Mno-
Aobpy nosHaHMs mmat B Tasu obnact, TOnkoBa MOBeYe BBb3MOXHOCTW Le MmaT Ha CBOe
pasnosioxXeHune.

4. 3akntouyeHue

BMecTo 3aknioveHve aa cv NpUnoMHMM HapodHaTa MbOpocT: JlecHo 3abpassme 2pelikume cu,
aKo He ca U38eCmHU Ha HUKO20, 0C8eH Ha Hac.

HanpaBeHMAT ekcnepumeHT Mokasa, Ye Ha y4YeHuuuTe MM € WHTEpecHo [nAa u3nonseart
MHOBaTMBHM TEXHMKM B obpasoBaTenHusi npouec Ha obyyeHWe B KnacHata cTas U B
n3BbHKNacHuTe ¢opmu. C peanusmMpaHTo Ha MeXaynpeaMeTHUTe BPb3KM OTrOBOPMXME Ha
BBMPOCU, KaTo:

.Kbde € MACTOTO Ha WHOPMAUMOHHUTE TEXHOMNorMM npu obyvyeHMeTo Mo npeameTute,
3anoxeHun B obpasoBaTtenHara nporpama Ha MOH?”

,Kak oa nanonasame NbAHOLEHHO COTYEPHUTE BH3MOXHOCTU 3a peanusauunsa Ha eneKkTpoHHO
00yyeHne B KNacHN 1 n3BbHKAcHN hopmn?”

,KaKkBO € MACTOTO Ha couumanHuTe Mpexu B obpasoBaTenHuTe Mnpouecu KM noToka Ha
MHpopmaLms npu paboTa No NPoekTn B ekun?”

.Moxe nu ga 6bae cBegeHa ponaTa Ha npenogaBaTens OO ToBa, ToW Aa Obae KopekTop u
oueHuTen Ha y4ebHus npouec?”

,BB3MOXHO NV e [a peanuanpame METOAUYHUTE eauHuMUM W da M Hagrpagum  c
n3cnegoBaTerncku Noaxod B npoleca Ha obydyeHne?”

Ha Bcu4ykn Te3n BbNpocu moxem aa otrosopum ¢ JA.

[o6bp OT cTpaTermyecka rneaHa Toyka € MNoAxoAbT npenogaBaTensaT Oa M3non3sa no
BBb3MOXHOCT MoBeye MynTMMeauiiHU CpeacTBa U pecypcute Ha VHTepHeT npu obyveHneTo no
matemaTtuka, cbyeTaBalky No3HaTUsi MeTod Ha obyyeHue ¢ MHoBaTMBHUS. HabniogeHusTa
BbpXy paboTaTta Ha AelaTa Aafgoxa Bb3MOXHOCT Aa cucteMaTusmpame crefHuTe U3Boau:

e [lonesHo e 13Mon3BaHETO Ha eNekTPOHHN TecToBe B 06y4YeHMeTO 1 NpoBepKaTa Ha
CNoCcOBHOCTUTE Ha YYEHULUTE;

e 3a npegnoyvMTaHe e opraHu3MpaHe Ha caMocTosiTenHa paboTa ¢ NOMOLLUTa Ha €NeKTPOHHU
pecypcu, dainose, KOUTO GUBAT NPeAOCTaBsAHN Ha AeuaTta 3a paboTa B KbLUW, U3npallaHu
Mo eneKkTPOHHa MoLla UNu CnofensaHy B counanHuTe Mpexu u MHTepHeT. 3a uenTta Moxe aa
ce cb3fae cTpaHuua Ha krnaca BbB Peicbyk, KakTo U CaMOCTOSITENEH CalT.

e | HaKonko NPUYNHN, KOUTO MoraTt Ada nonpedyat Ha NpoTn4aHeTo Ha y‘-le6HVIF|T npouec no
ropeonmcaHna Ha4dunH, ca. HegOoCTaTb4HOTO MO3HaBaHe Ha TEeXHU4YeCKUTe BBb3IMOXHOCTU U
€NeKTpOHHN pecypChn OT npenogaBatesinute no CbOTBETHUTE nNpegmMeTn, peanusmpallimn
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MeXxaynpeaMeTHUTe BPb3KW; NUMca Ha OocTaTb4yHO paboTHM MecTa M JocTaTbyHO Aobpa
maTepuanHa 6asa, ocurypsisallia TeXHUYECKUTE U3UCKBAHUS HA NPOEKTa;

Mpu cnegpalo npoBexaaHe Ha TakoBa CbCTe3aHWe ydeHuUMTe e CTLMAAT Ha Beye No3HaTtu 3a
Tax momeHTU. O4vakBaHETO € BpPeMeTO 3a TexXHMYecka noaroToBka Ha TectoBeTe ga Obae
CbKpaTeHo, NoabopbT Ha 3adayu CbLO Aa CTaHe B NO-KpaTKM CPOKOBE, 3allOTO Beve ummar
Habop OT M3TOYHULM M cTpaTerust 3a nogdbop Ha uHgopmaums B MHTepHeT. Taka no-ygayHo
Ouxa cu pasnpegenunu BpemeTo 3a NOAroToBka M paboTa BbpXy TECTOBETE, Tbi KaTo Lie ce
envMMUHUpa BpeMeTo 3a NpoydBaHe Ha TEXHUYECKUTE BB3MOXHOCTU. YUeHMUUTE eaUHOOYLLHO
npeanoxunxa ga ce nposefe CrneaBallo TakoBa CbCTe3aHWe, B KOETO [a BKMIOYMM 3ajauuvTe,
OoCTaHanu u3BbH TECTOBTE Ha NPOBEAEHOTO.

Tasn npaktvka 6u Guna nonesHa B KBanMUKaUMOHHM U npekBanudukaunmoHHn dopmn 3a
YUYUTENN, KOMTO L peanunanpat MexaynpeamMeTHU BPb3KM MO pasnvMyHKu ydebHu npeameTtun m
UT. AKUEHT 3a yduTenute MOXe [Ja ce MNoCTaBM Ha Bb3MOXHOCTUTE 3a NpeacTaBsiHE Ha
nHdopmMaums nped nybnvka nocpeacTBOM eNeKTPOHHN Npe3eHTaunn.

YyeHnunte, BeOHbLX npocneannn etannte no noarotoBka Ha CbCTe€3aHNETO, BEe4E nmMmat OrnnT B
Ta3n nocoka, Koeto MM OgaBa CaMO4yBCTBUETO U BB3IMOXHOCTUTE Oa HanpaBAT nogo6Ho
CbCTE€3aHMe N No apyrn npegmeTu.
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Kak na cb3papgem guHaMmun4yeH ydyebeH matepuan
Han-N1eCHO TeXHNYECKnN?

Mapusa Bpayxne
brauchle21l@yahoo.de
O6n. bnaroeerpag, c. Job6bpcko

Pe3ome

B cmamusama e npedcmaseHa asmopcka paspabomka Ha yeb-ripurioxeHue 3a cb3dagaHe Ha
OuHamu4yHU y4ebHU Mamepuanu ¢ rnomMowyma Ha OuHamu4yeH cogpmyep. [JadeHu ca Kpamku
rpakmu4yecKku yKka3aHus 3a usrosizgeaHemo My 8 nperodasamersickama rnpakmuka.

KnouyoBu aymun

yeb-rnpurnoxeHue 3a cb30agaHe Ha OUHaMu4YyHU y4ebHuU Mamepuasiu, OuUHamMu4eH cogpmyep,
GEONEXT, GeoGebra

1. ,,duHamMuyHa npe3eHTauma“

C nosieata Ha GEONEXT n GeoGebra cTaHa Bb3MOXHO Cb3[aBaHETO Ha AVMHAMUYHWU YyYebHU
MaTepuanu B NOAKpena Ha N3cnegoBaTernickisl NoAxon B MaTteMaTMyeckoTo obpasosaHue [1-4].
CbyeTaBaHeTO Ha AuHaAMU4HM rpadmkn c TekctoBe BbB GopmaTt HTML oTkpuBa HOBM
Bb3MOXHOCTM 3a OpraHusvpaHe Ha y4yebHusa npouec B yacoBeTe No maTtemaTtuka. Ypes yeb-
npunoxexueTo ,[Momarano 1.1” guHamuyHuTe y4ebHn maTtepmanu ce cb3gaBaT 6bp30 1 NecHO
OT TEXHWYEecCKa rneaHa Toyka, 6e3 ga ca Heobxoammm no3HaHusa no HTML.

L - : N
asag ] Maremarngecknre npodaemu ma Odama [wanpeg

G i_

H onie eIHH napamMmerbp
CpasHy C TBOWTE PE3YNTATH OT NPEAUUIHKA NDUMED.

ZOHST Ty
f 794/-555

L Aen#aHa Ha kanaTa L = 548 M.

Panuaye #a ymite R = 0.28 m

. | B Pascrasnie or rapacepuara a0 semsra 8502w
M

Que. 1. lJuHamuy4eH y4ebeH mamepuarl, cb30adeH c ,[lomaeano 1.1"
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2. lMopgroTtoBKa Ha AMHAMUYHUA yqe6eH mMaTtepuan

Mpeon pa crtaptupate npunoxeHueto ,lMomarano 1.1", e HeobGxogumo fAa cb3gageTe
AnHaMn4dHKn rpadunkn ¢ GeoGebra unn GEONEXT, cbobpa3seHn ¢ BalwimMTe nagen U ¢ uenute Ha
yyebHua matepman. MIHoBauusaTa, npomsnuaalia oT AMHaAMUYHUA MaTemaTudeckn codryep, e
Bb3MOXHOCTTa [a M3Mon3BaMe Wu3criegoBaTenckus noaxon B 0OOy4YyeHMETO Mo maTemMaTuka.
Llenta Ha guHaMnyHUTE y4ebHU MaTepuanu He e Te Ja 3aMecTaT yyebHuKa No maTemaTtumka u
€0MHCTBEHO [a oHarnegsaT maTteMaTuyeckuTe 3aBUCUMOCTW, a € npeau BCUYKO B TOBa, Aa
hageM Bb3MOXHOCT Ha yYEHUUMTE Ja eKcrnepuMeHTmMpaT U ga ce npeBbpHaT B n3cregosartenu.
lMocneaHoOTO M3UCKBA KaKTO Ka4eCTBEHU OMHAMUYHKM rpadpukm, Taka n 4obpoTo MM CbyeTaBaHe
C TEKCT 1 KapTMHKU B caMns AnHammyeH yyebeH matepuman.

3. YeO6-npunoxeHueto ,lMomarano 1.1“ camo B BOAMU

Ha npuHuuna Ha nonbnBaHe Ha cdopmynspu, yeb-npunoxexHueTto ,Momarano 1.1” BM Boam
CTbIKa Mo CTbMKa KbM Cb3jaBaHETO Ha AMHaMM4YeH y4yebeH maTtepuarn.

Homaraumo 1.1

Cremka 11 I/Iaﬁop Ha 3arjiaBHe Ha MaTepHaIa

Mons sbEEAETE 3arNasvUeTo Ha MaTepuwana:

Marerarwsecmsre mpofaeis xa CHaua|

3ansan 3arnaeneTo

3arnaBneTo ce BbBeXaa B O5110TO Nose 1 ce HaTucka OyToHbT ,3anasu 3arnaBneTo”.

Homaramno 1.1

Croiuga 2: Kausane Ha kapTHiEa 3a 3ar/1aBHATA CTPAHMILA

Paspemenis opuaTit IPGAIPEG, PNG i GIF.
8 Cyai, v e wenaere 4 Chbpa KapTini, LB KapTin,

Mona npunoxeta dain:
| Dwchswhen.. |

| Npwsoxn soprwmn || B3 kopraen

Ha Tasn ctbnka umate BBH3MOXHOCT Ada KaduTe KapTUHKa, KOATO Oa Ce Nnoka3Ba Ha
3arnaBHaTta CTpaHunua Ha QuUHaMU4HUA y‘-IGGGH maTtepunarn.

IHomaramno 1.1

Crenka 3: BrBeskane HMeTo Ha aBTOpa

Mons BbEEAeTE UMETO Ha 3BTOPa Ha MaTepuana:
Astop Mazepuancs

| Besean astopa

MmeTo Ha aBTOpa (ako € BbBEAEHO) Ce MokasBa B AOMNHUSA KB brbfl Ha rotoBusi yyebeH
maTepuan.
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Homaramno 1.1

Crenka 4: Kauane Ha guHamMuuHa koHeTpykinma (GEONEXT wan GeoGebra)
MM KapTHHEA

Paspewern GopuaTit GXT, GGB, JPG/IPEG, PNG i GIF. PASpEWSHITE PASHERH W2 TPADUKITE C3 40 700 MWKCENE C TEKCT 40

rpatnKaTa 1 950 niKcena Ges Tekcr 4 rpadiikata.
B Citysai, we He menaere CTpamiLiaTa 48 Chabpxa npuaowed Gain, narncHere ponychn’.

Mons npunoxeTe daitn (GEONEXT-KOHCTPYKUMA MAKM KapTiHKa):
| Durchsucnen. |

peorsgers | T |

B nomaranoTto e 3anoxeHa uaeata Ha BCska OTAENHa cTpaHuMua OT AMHaMU4YHus ydebeH
Martepuan ga uma camo no egHa AMHaMuUyHa KOHCTPYKLUMS UM KapTUHKa, NPUAPYXeHa C TEKCT.
Ho umaTte BB3MOXHOCT ga BKM4UMTE BbB Balwums maTepman v cTpaHuuM, CbabpXaliy camo
TEKCT, T.e. Ha ,,CTbnka 4" MoXeTe ga Hanpaeute Bawwns nsbop, ganv cnegsawaTa cTpaHiua Ha
MaTepuana e Cbabpa camo TEKCT Uin e e KoMOuHaumsa ot rpadmka n TekcT. 3apegeHaTa
rpacpmka ce nosiesiBa BbB hopMynspa Ha crieaBallata CTbhka.

Ha ,Ctbnka 5 ce ocblieCcTBABA CbLUMHCKOTO OPOPMSIHE HA OTAENHUTE CTPaHMUM Ha y4ebHus
maTepuan. Tyk ce [obaBaT 3arnaBve Ha CTpaHuuaTta, TEeKCTOBE Had, OO M nop rpadukara.
TekcTbT MOxXe fa 6bae cdopmatupaH nnu morat ga 6vagat gobaseHn opmynm KbM HeEro ¢
nomoLyTta Ha nuHkoseTe ,Jlo6baBsiHe Ha chopmaTupaH TekcT", ,,Jlo6aBsAHe Ha MaTeMaTU4eCcKu
3HaK” (dur.2) n ,JobaBAHe Ha chopmynu“ (dur. 3). [Npu HaTUCKaHE HA Te3n JIMHKOBE Ce
OTBapAT OTAENHW NPO30PUM C NOAPOOHM MHCTPYKUUW 3@ NON3BaHe.

MaTemMaTHIECKH CHMEOIH

53 S

1. Boneaere Tekcra 33 opHaTApaHe: v | $eups
ScpMamDu TERCT

2. ViaGepere xenauns Gopmar:

5 /et Teker

YReGenen Texct Manko no-FonsM WpHeT ! -
HaRnoHER TeRCT  MNo-ronam wpudr : ?nmm i
erien ToReT

NosepTas Tekey FonaM wpHedT v e

DOPMAMPRHIA TEKCT: A | susmbass

®opMaTMpaH TeKcT |

3. MapinpaiTe W KONMPaRTE UANOTD ChAbINEHHE KA NONETO; = ot

13e="5 b opraTigan 4 | siphis

4. BupHeTe Ce B NoMaranoTo i J06aBeTe KONKPBHOTS ChEbPXAHIE Ha
CHOTBRTHOTO MACTO B TEKCTA.

Que. 2. NomowHuU npo3opuu ,[JobassHe Ha popmamupaH mekcm” u
LJobassHe Ha Mamemamu4ecKu 3HaK"
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Que. 3. MNomoweH nposopey, LjobassiHe Ha chopmynu*

B Tabn. 1 ca gageHu npumepuTe OT MOMOLLHMSA npo3opel ,,MaTemMaTuuyecku copmynu.
Momouy”, Yypes cbyeTaBaHETO Ha KOMTO MoOraT [a Ce HanuvliaT BCAKAKbB BUA MaTeMaTU4ecku
nspasn. B nomoLuHMsI Npos3opel, e BrpadeHo U none, AaBallo Bb3MOXHOCT 3a TecTBaHe Ha
cdhopmynuTe, npean Te Aa GbaaT KONMpaHW B TEKCTA HA CbOTBETHATa CTpaHuua.
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"opHa yepTa A
BektopHa yepTa “
In
Yncno Ha cTeneH n x"  (a +b)
x Ay
Yucro ¢ MHAeKS n I,
KopeH kBagpareH NG Va+b
= n—1
n-tn KopeH &£ a+b
il
Mpo6u a a+b
b ab
CbyeTaBaHe Ha hopmynu \{a + b}z Ma + b]z A
- T § (a; + b;)
a+ b ' i—0

Tabn. 1 lNpumepHu ghopmyiu om noMowHUs nposopey, ,;Mamemamuyvecku gpopmysnu. lNomouwy”.

Mocneanata ,CTbnka 6 Bu gaBa Bb3MOXHOCT [a pasrfnenaTe cb3aaaeHoTo 40 TO3U MOMEHT U
Oa nobaBuTe HOBU CTpaHMLUM KbM MaTepuana, T.e. Aa ce BbpHeTe Ha CTbrka 4.

IHomaramo 1.1

Crenka 6: [lo6aBaHe Ha CTPAHHIA WJIH PasIviek aHe HA yaeOHHA MaTepHaI

[NoGaeu HoBa CIpaHMUa KbM MaTepuana. Pasrnepnaii rOTOBUA MaTepran.

4. DocTtbn Ao ye6-npunoxexHuerto ,Momarano 1.1

Jlomarano 1.1 e pgoctbnHO Ha cawuTta http://fibomath.swu.bg/begin/. NonsBaHeTo My e
6e3nnaTtHO, HO M3UCKBa efHoOKpaTHa peructpaums. Cb3gageHnte oT Bac guHamuyHu y4ebHum
maTepuanu ce nokasBaT KaTO CMMCBLbK Ha CTpaHuuaTta, OT KOAATO cTapTvpaTe MPUIOXEHUETO.
Bve nmaTe Bb3MOXHOCT Aa pefaktuparte Beye roToBuTe mMartepuanu, ga ri pasrnexgare unm

Aa rm ceanaTe Ha Bawwus komnioTbp. OObpHETE BHMMaHWe, Ye npu n3nonssaHe Ha oopmMynu B
Tekcta Bu e Heobxoamm goctun go NHTepHeT.
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5. 106bp NOMOLHUK

N3yyaBaHeTo Ha AMHAMUYHUTE COTyepyM M Cb34aBaHETO Ha AUHAMWYHM KOHCTPYKLMUK
NbpBOHAYanHo nsuckeat speme. MNopaau Tasu npuunHa, Bogdewarta naes Ha [lMomarano 1.1 e
3a NpoCTOoTa U JOCTBLMHOCT Ha nonseaHe. C HeroBa NOMOLL, MMaTe Bb3MOXHOCT 6bp30 U NECHO
[a cb3afeTe UHTepeceH W yBrekaTerieH AMHaMu4eH ydebeH matepumarn, ¢ nomMoLyTa Ha KOMTo
yyeHuuuTe [a Brisi3aT B ponsita Ha uscnenosaTtenu.

INntepartypa

1. Kengepos, lN. MHosauuu e mamemamudeckomo obpa3zogaHue:. esporielickume Mpoekmu
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2. Kenderov, P., Sendova, E., Chehlarova, T. IBME and ICT — the experience in Bulgaria. B:
Baptist, P. and Raab D. (eds.): Implementing Inquiry in Mathematics Education, Bayreuth
2012. pp. 47-54, ISBN 978-3-00-040752-9

3. Kenderov, P., E. Sendova. Towards enhancing the inquiry based mathematics education.
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State University of Library studies and Information tehnologies. 2012. pp.56-70 ISBN 978-
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[MapkeTupaHeTo B YacoBeTe NO U300pa3nTesiHO
U3KYCTBO — 8. Knac

MapwuvaHa [JaHkoBa
m_dankowa@abv.bg
10 CQY ,Teopop TpasHoB”, Cocusa

Pe3lome

B cmamussima ca pasenedaHu 0obpu rnpakmuku Ha obozamsisaHe Ha mpadulyuUuOHHOMO
obyyeHue o u306pa3umesiHO U3Kycmeo € OUHaMUYHU KOHCMPYKUUU 8 KOHMmeKcma Ha
rnapkemupaHe Ha pasHuUHama.

KnouyoBu aymm

uscriedosamericku no0xod, napkemupaHe, mexoyrnpedmemHu 8pb3ku, npoekm Fibonacci,
OuHamu4eH cogpmyep

lMoHsikora B 4acoBeTe N0 WK3006pasnTeNnHO MU3KYCTBO MaTemMaTukaTa npuchbcTBa AocTa
ocesaTenHo. Bcuukm ypoum ot KombuHaTopukata [1] ca 6GasupaHM Ha HSKOM OCHOBHU
MaTeMaTU4EeCKN NOHATUSA, reOMeTPUYHM POpPMU 1 Tena U TEXHUTE CBONCTBA. HawmnAT ypok e 3a
npaBuUNHUTE KBagpaTHM MPEXN N CBOMCTBOTO MM Aa 3ambiBaT MIbTHO paBHMHaTa. PaboTHoTO
3arnaeve Ha matepuana bewe — ,Kak ce 3arybuxa mMouMTe OCMOKACHULUN MEXAY OBE TOYKU U
HAKOJKO MpaBu NMHUKM B paBHMHaATa'. OOMKHOBEHO TE3M 4acoBe ca OT Tuna Ha ,TUXuTe” n
nobumn YacoBe, 3alLOTO AeuaTa ca CUITHO aHraXxupaHu OT HoBaTa M [OocTa TpygHa 3agada.
MaTtepnanbT ce usyyaBa B cegMu U MNpu XKenaHne — B ocMu knac. A3 usbpax Ja
eKkcrnepumMmeHTMpam ¢ 8a Krac, 3awoTo ca No-mManko geua B napanenkata u nmalle Bb3MOXHOCT
Aa nopaboTaT nocnegoBaTeNHO Ha €OVMHCTBEHUSI KOMMIOTLP B KabuHeTa no mM300pasvTenHo
n3kyctBo. 3ano3Hax ce c nporpamata GeoGebra mecey npean 3aHATUMETO B paMKUTE Ha
npoekta @uboHayu [2] n 3aToBa YpOKbT Gelue eKCnepMMEHT KaKTo 3a Aeuarta, Taka 1 3a MeH.

3apavata Ha yyeHuuuTe Gelle Oa MOCTPOST OT M3XO4HA OCHOBa KBadpaT HoBa durypa,
,MOayn”, KOATO Aa 3ana3Ba CBOWCTBOTO MapKeTUpaHe Ha KBagparta, HO Aa uma MpPOMEHEHM
nuHuKn. KakBo ce cny4ysa korato paboTum ¢ TpaguLMOHHUTE M3pasHu CPeacTBa — YepHa Abcka U
Tebewnpn? Bb3MOXHOCTUTE 3a AEMOHCTPALIMSA Ca CUITHO OrpaHnyeHn. B HayanoTo Ha ypoka cu
NPUNOMHAME BWAOBETE NMHUW: MpaBa, HavyneHa, BbHOOOpa3Ha, YacTUTE Ha OKPBXKHOCTTA —
Avra. [leuaTta pasyepraBaTt kBagpaTtHa Mpexa oT 9 KBagpaTyeTa, No KOATO cb3gaBaT LwabnoH
3a cobctBeHn mopynun. OOGMKHOBEHO NpuW MbpPBUTE MM ONUTM € OcobeHo TpyaHO Aa cu
NpeacTaBAT Kak Aa u3BbplaTt TpaHchopmauuaTa Ha npaBuTe NWHUMKM Ha KBagpata Ao
nony4yaBaHeTO Ha HoBaTa cdurypa, HO CbC 3anaseHn CBOMCTBA Aa napkeTupa. 3atoBa Te
pucyBaT B TETPaAKM C KBagpaTyeTa, OT Te3u 3a NbpBu Knac. B Hayanoto uma 6ypHu npoTtecTy,
ye He ca ,6ebeTa”, HO B Npoueca Ha NPOEKTUPAHETO ca AOBOSHN OT Bb3MOXHOCTTa Aa paboTaT
6€e3 YepTOXHM MHCTPYMEHTU U Aa Ce PBbKOBOAAT OT MO-Marnkute KkBagpaTtyeTa, 3a Aa NPOMEHST
NMHUUTE 1 Aa CrneasT 3a NocrneaoBaTeNHOTO OTHEMaHe OT edHaTa urypa u npubaBsHETO KbM
cbcefHaTa orneganHo egHakeu enemeHTn. CTpeMexsbT 3a Cb3gaBaHe Ha HOBM M OPUTMHANHU
MOAYNN € CBbP3aH C MHOro rpelwkn. OTKpMBAHETO M aHanNM3bT UM ca €OUH OT HavMHuTe 3a
OCMUCIISIHE Ha MAeuTe W TbHKOCTUTE NPWU Cb3daBaHe Ha kBagpaTeH Moayn (mapkeTupalsa
nrioyka n napkeT C Hes).
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Bwxgankm OBMXEHMETO Ha NMMHMUTE M NpoMsiHaTa Ha opmuTe, AeuaTta He BUHaruM pasdupaTt
Kak TOYHO ga npoekTupaT cBosi Moayr. Hai-yecto Te npaBsT ykpaca BbTpe BbB urypara, 6e3
0a NpoMeHsT HerHaTta oopma. PaboTaT ¢ MHOro Mankm geTtannu, KoMTo nNpaBaAT HoBaTta durypa
TBBbPOE COXHa 3a uanbrHeHue. MNpobnem B Te3n YacoBe € MOCTUraHETO Ha NPOabIPKUTENHA
KOHLEHTpaumsa, Heobxoamma npu cb3gaBaHe Ha KapTUHWUTE, 3alloTO ce paboTu ¢ WabnoH u
durypute ce pucysat efHa no egHa. Yecto ce nonyyasa pasmuHaBaHe npu nogpexnaHeTo u
0BOMKHOBEHO Ce 1M3non3Ba camo TpaHcraumsTa, U OT TaM — HETOYHO NapKeTupaHe.

ol

@ue. 1. [Jobpe rnipoekmupaHu, HoO pasMmecmeHu rnpu nodpexxdaHemo modynu
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OuBeTsBaHETO CbLO Ce OKa3Ba [oCTa TpyaeH Mpouec, 3aloTo Ce Ccrneay 3a TOYHOTO
nonbrBaHe Ha MOOYNUTE U PaBHOMEPHOTO MNornaraHe Ha TOHa, KaTo NOYTM HAMa Bb3MOXHOCT 3a
KOpeKL .

Que. 2. [Jobpe nodpedeHu, HO rnoepewHo ouysemeHu Mooynu

3agauute no M306pas3nTenHO M3KYCTBO Ca He camMo [Oa MNOCTPpoMM ,MnapkeTHaTa nnodka’.
MoHsakora Temara e NPOEeKT 3a ONakoBbYHA XapTuUsa UMK OeCeH 3a nnar, kKaTo MoaynuTe ca camo
CpPeacTBoO, C KOETO u3rpaxgame [JekopaTvBHaTa komnosauuus. Mopynute ce ougeTsiBaT B
pasnuyHM LBETOBE, HO YECTO Ce rpynupaT Mo HSAKOMKO, 3aedHO C 4acT OT (hoHa, KoraTo
noapexaaHeTo He e NITbTHO U Ce oLBeTABaT e4HaKBO.

Cnep kaTo geuara ce M3aMbuMxa AOCTAaTbYHO C PbYHOTO NPOEKTUPAHE, peLLUMXME, Ye e Bpeme
TexHukata ga nopaboTtu B nomMoLl Ha YoBeka. B HawmTe yacoBe nons3Baxme rotoBa AMHaMUYHA
pelweTka oT GeoGebra, Tbi KaTo BpeMeTO 3a 3ano3HaBaHe C nporpamara belue MHOro Marko.
YyeHuumnte 6s1xa U3HeHagaHU OT €4HOBPEMEHHOTO U3MEHEHME Ha hurypute n Bb3MOXHOCTTA
Obp30 U NecHo Aa NPOMEHAT ouBeTABaHeTo. KoraTo Buasixa Ha ekpaHa [OBWXKEHMETO Ha
NMHUMTE, HAKOW OT AelaTta Ka3axa, Ye Yak cera ca pa3bpanu 3a KakBO BCbLLHOCT cTaBa BbMnpoc!
M3non3eaHeTo Ha guMHamuveH codptyep [3, 4] ooBene A0 CKOK B pe3yntatuTe, UHTEPECHT UM
CUNHO Ce MOBMLUKM, OMuMTaxa CaMOCTOATENHO paslupsiBaHe Ha MNo3HaHWATa No Temarta.
PaboTtata no npoekTMpaHeTo MPOABLIKM U KaTo pe3yntaTt — MHOXECTBO OT MOAYnu, KOUTO
3anbrBaT paBHUHATa NNBLTHO.

Que. 2. C QuHaMU4YHO KOMMIOMBPHO MPUIOXeHUe
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Que. 3. Pasnuy4Hu Ha4YuHU Ha ougemsieaHe — C ripesiugaHe Ha moHo8eme; KOHMpPacmHo u
OMHOB0 He Cb8CEM MOYHO

BbobpaxxeHneTo Ha TUNHemAXbpuTe e 6e3rpaHnyHo, KoraTo cTaBa Ayma 3a HOB codpTyep.
Cepuro3HK 3aTpyaHeHUs C NporpaMara Hamalle, caMo 6bp3vHaTa Ha Aeuarta ce okasa B rnoBeye
N OTHOBO MMalLLe rPELLKN B NPOEKTUTE U OLBETSBAHETO.

" &

4. C QuHaMU4YHO KOMMIOMBPHO MPpUsIoXeHUe

Que. 5. KoHgpuzaypayus murn 3ee30a

Tbih kaTo B kabuHeTa no n3obpasnTenHo U3KyCcTBO Ce peayBamMe Ha eauH KOMMITbP, pasyuTax,
Yye feuarta LWe npoabmkaT ga paboTAT camMoCTOSTeNnHO B Kbluy. OuyakBaHUsSiTA MU He ce
onpaBgaxa, BEPOSITHO 3alL0TO YYEHUUUTE MO-TPYAHO Ce CaMOMOTUBMpAaT U He3aBUCMMO, Ye
TOBa € HOB U (KaKTO Ce okasa B HayanoTo) MHTEpPEeCceH 3a TAX NPOAYKT, funcaTa Ha AUPEKTEH
KOHTPO Ce Mo4vyBCTBa.

Mpn no-ceprosHn mexpynpeaMeTHU Bpb3kM Buxa ce nonyymnm MHoro no-gobpu pesynrtatu.
AKO 00 BCEKM XYOOXHMK MMa MO eanH MHpopmaTtuk, ex...! B yacoBete no nHdopmMauMOHHN
TEXHONMOrMn, KbAeTo BCAKO AeTe pasnonara ¢ KOMMITbp U MOXe Aa paboTn caMOCTOATENHO,
MoraT ga ce paspaboTBaT AMHAMUYHUTE CTPYKTYpPU U NO TSX Aa ce NpaBsaT MOAENUTe, KOUTO
nocne ga msnon3same 3a 4yacoBeTe MO pucyBaHe. Ha ekpaHa moraT ga ce BuOAT BegHara
MHOXEeCTBO BapuaHTu 6uno To 3a TpaHcdopmauuuTe UM 3a OuBeTABaHeTO M Taka fa ce
nonyyaT NO-TOYHU W NPAaBUMHN NAPKETMW.
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Kak na doopmynupame 3agauure, 3a ga
cTUMyrnupamMe m3criegoBaTesiCKUsA nogxon,

Hepsnka Xpucto3oBa
nhristozova@abv.bg
VI QY “Ceetu Hukona”, Ctapa 3aropa

Pesome

B cmamusima e crioGernieH orum 6 mbpCceHe Ha HO8U (bOPMYIIUPOBKU Ha HSIKOU 2e0MempuUYHU
3adayu, omHacsawu ce 0o sudose mpubeb/HUYU 8 7. Knac. Llefima HU e da cmumyrnupame
uscrniedosamerickusi no0xod Ha deyama e oby4yeHUemOo UM o Mamemamuka.

KnrouoBu aymm
leomempus, npegopmynupaHe Ha 3adaqdu, QuHamu4yeH cogpmyep, uscriedogamericku nodxod

M3cnegoBaTtencknsatT nogxon He e HoBoCT B Obnrapckoto obpasoBaHve. Ho ¢ ©6bp3oTo
pasBUTME Ha TEXHUYEecKuTe cpencTtBa 3a obOyyeHne ToW npuaobmBa HOBM  U3MEPEHMS.
M3non3BaHeTo Ha KOMMNIOTPUTE 3a TbPCEHE Ha 3aKOHOMEPHOCTM MEeXAY BenuuvHu n 06ekTw,
npocneasiBaHe Ha pasnuYHM MNPOLECKH, Cb3daBaHe Ha AMHAMUYHW Cpean OTHOBO IO
aKkTyanuampart cpea Han-gobpute noaxoam 3a passuTtue Ha geuarta. B Tasm Bpb3ka o6yyeHneTo
no martemaTukata e aobpa Bb3MOXHOCT 3a pas3BUMTME Ha TBOPYECKOTO W HECTaAHOAPTHOTO
MUCNEHE Ha yYeHuuuTe.

B TpaguumoHHMA HauMH Ha npenogaBaHe Ha MaTeMaTuKa cpellame Han-4ecTo KIYoBUTE
aymn: Gokaxku, Hamepu, npecMemHu, nocmpou ¢guaypa [1]. Tesan oCHOBHM BMAOBE 3a4ayun nmat
CBOETO OMnpeaerneHo MACTo B obyvyeHneto. Ho mma MoMeHTH, korato npedopMynmMpaHeTo Ha
e[Ha TakaBa 3afava Moxe Aa CTUMynupa B No-rofisima CTeneH U3crnefoBaTenckoTo TbPCEHE Ha
yyeHuka [2]. Mo-gony e cnogenyMm Hawums onuT B TbPCeHe Ha HOBU (DOPMYIMPOBKN Ha HAKOU
reoMeTpyMyHM 3adayun, OTHACcAWM ce OO0 BuOoBe TpubIbNHMUM B 7. knac. Lenta Hu e pa
CTUMynMpame m3criegoBaTenckus noaxon Ha geuarta B 00y4eHMeTo MM No Matemaruka.

Hanpumep TpuBManHaTta 3agada 3a HamupaHe Ha eauH OT bIMMTe Ha TPUBLIbIHMKA, aKo 3HAaeM
ApyruTe ABa, HUe hopmynnpaxme Taka:

3apaya 1. 3a bennume «, [, y Ha mpubebiHuka ABC npednonazame, 4e o< fB<y.
U3cnedsalime 8 Kakeu 2paHUUU Ce U3MeHs 8ceku om banume o, [, y, Kamo camu cu
Harnpasume duHamu4eH modes ¢ nomowyma Ha eolebpa.

Etowun ANMHaMn4yHaTa KOHCTPYKUUA (B YUUTO TEKCT 3aneTankaTa CbLLUO Ce e npunaBnxmnna @)
a<B=<y

Onpe,u,eneTe rpaHAUnTEe B, KONTO MOXe Oa Ce W3MeHA BCeKN OT bIMUTe.
A

C

OTroeop. 0< a <609 0<B8<9079 60°<y<180°
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I'IpV| n3yvyaBaHe Ha paBHo6e/:|,peH TPUBIbITHUK NOCTaBMUX Ha y4eHUUUTE criegHaTa 3agava:

=
w

3apavya 2. [Ipasa nuHus pa3densa pasHobedpeH mMpubeb/HUK Ha 0sa pasHobedpeHu
mpubebHuka. [Ja ce Hamepsm barume Ha U3X0OHUS MPUBbabIIHUK.

90% OT y4yeHMUWUTE HamnpaBuMxa YepTeX Ha OCTPObIbNeH paBHOOGEAPEeH TPUBLIbIHUK,
ocTaHanuMTe — Ha TbMNObIbMEH, pasfeneH Ha ABa paBHobeApeHU TpubrbiHWKA. Bcekn pelum
3afla4yaTa Nno CBOSI BapuaHT M NpUM KOMEHTapa Ha pelueHusiTa ce YCTaHOBMW, Ye AOTyK uma 2
HauMHa Ha YepTex W pelleHve U B ABaTta cllyyasi OTroBopuTe ca pasnuyHu. HenbnHoTaTa B
MWUCIEHETO Ha AellaTa Me NPOoBOKMpa Aa NOMUCHS Kak Aa hopMynupam ycroBreTo, Ye TO Aa rv
CTUMyINMpa KbM MbIIHO U3crneaBaHe Ha npobrema. Mpeanoxux uMm crnegHoTo yCroBume:

3apava 2.1. MN3cnedsalime 8b3MOXHOCMUME, NpuU Koumo eOHa rpasa pasdesnsi pasHobedpeH
mpubebIHUK Ha 08a pasHobedpeHu u oripedesieme basiume Ha 8CUYKU MPUBbSbIIHUUU.

ETO kakBM Bb3MOXHOCTU Ce nony4yuxa:

g B

A

YcTaHoBMxXME 4 Bb3MOXHOCTU U creq pewlaBaHe Ha 3agadaTta ce OKa3a, Ye BCEKMU cnyanl nmMa
pas3nn4yeH oTroBop.

MogobHa Gelle cuTyaumdaTa n cbe 3agada 3. 3agagox st CTaHaAapTHO:
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3apava 3. [JadeH e ksadpambm ABCD ¢ eduHcmeeHu ebmpewHu moyku K u T, makuea, 4ye

<DAK =<«BAT =15°. Kakbe e 6udbm Ha A AKT, ako a) <ABT =<«ADK =15°; 6)

<XADK = <ABT =75°; 8) Toukume K u T ca ebmpeuwHU cbomeemHo 3a cmpaHume DC u CB?
]

Uzcnedoeamerncku nodxod e o6pa3osaHuemo no MamemMamuka
DISSEMINATING INGUIRY-BASED SCIENCE
AND MATHEMATICS EDUCATION IN EUROPE

C ] C D I

o~ O

C

1 L v / 7]
A B A B A B
OctaBux geuaTta caMmu Aa HanpaesT YepTexa Ha ycroBue a) B TeTpagkuTte cu. Cnpasuxa ce, HO
TOBa UM OTHE He Marko BpeMe. Hamaxa enaHve ga HayepTasiT BTOpUS YyepTex. ToraBa HAKOM
npeanoxu ga wmsnonssame [eolebpa, 3a ga pasrnegame USMNOTO YCnoBuve Ha 3ajadarta
AnHammyHo. Camu HanpaBuxa 4epTexa, ycTaHOBMXa W [okaszaxa OO6LoTO pelleHve Ha
3agjadarta, a MMEHHO, 4Ye TpubrbnHUKLT AKT e BuHarm paBHoCTpaHeH. [lo-nobonutHute
y4yeHMumM 3ano4yHaxa ga gswkat Todkute K u T He camo no npaeute AK u AT. 3ano4vHaxa ga

nony4yasaT pasnMyHN UHTEPECHW 3a TAX APYrY BUAOBE TPUBIbAHWLUM U MOBGONUTCTBOTO UM
HapacHa. ToraBa popMynupax 3agadaTa Taka:

3apavya 3.1. Mscnedsalime MHO2006pasuemo Ha 8udogeme mpubeb/IHUUU, KOUmo ce
nonyyasam npu: a) OuHamuka Ha K u T; 6) OuHamuka Ha camusi keadpam.
D 14 Cc D

]

C D

P
P

A

E

A

B

A

B

OTpoenHuTe Yy4YeHuUUM MonyyYnxa pasnuyHu BuAoBe TpwubrbnHUUW. [lpyu ob6obuwaBaHe Ha
pelleHnsaTa onpeaenvxMme Buaa Ha TPUbIbIHUUMTE, YCNOBUSITA NMPU KOUTO Te ce Moryyasar,
Bb3MOXXHU BapuaHTW Ha B3aUMHU MONOXEHUS Ha PasNnYHN BUOOBE TPUBLIBIHULM B paBHUHATA

Ha kBagpaTa. Taka ¢ AnHamu4yHaTa cuctema eollebpa 0606LWMxXMe Lenus Osn TPUbIbIHULN
npu HecTaHaapTu ycnoeus. CamuTe geua 6sixa oTkpuBaTenu.

,El,pyra MHTEpeCHa CUTyauua ce noryydum npu mndyd4aBaHe Ha cMMeTpanarta U brnonoriosdulata B
TPUbIbITHUKA. MocTaBunx 3agadvarta Taka:

3apaya 4. Hayepmalme: a) euco4yuHume,
2) berioronossuwume Ha e0uH MpPUbEbIIHUK.

6)

cumemparsnume,

8) meduaHume,
80% oT geuaTa pasrfegaxa 3agadaTa caMo B OCTPObIbMIEH TPUbIbIHMK. HAKONKO OTNMYHMKA

Ce ceTuxa 3a TbloblbJ/iIEH TPUBIBJTHUK U pellnxa 3agadvaTta 4pes3 Hero. Buaa ce, ye He BCKYKK
peweHna ceBnagar.
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Cnep yTouHsiBaHe Ha pasCbXAeHusTa cammuTe yYeHuuu cu 3agagoxa Bbnpoca: Knde we ce
Hamupam me3u MPEeCceyHU MOYKU 8 rpasobeb/IHUSI MPUbab/IHUK? W OTHOBO NOYyBCTBaxa
HeobxoammocTTa oT ['eolebpa. 3a ga 3agoBonsa NwboNMTCTBOTO MM, 3a4a40X cregHaTta

3apava 4.1. Uscnedealime 3abenexumenHume MOYKU Ha mMpubabiIHUKA U ycmaHoseme
mexHu ceolicmea.

YyeHnuute camum yCTaHOBKMXa, 4Ye MnpecevyHnTe TOYKM Ha cummeTpannte U brnonosioBAwnTe ca
CbOTBETHO UEHTbpP Ha OonucaHata OKOJI0 TPUBIbJIHUKA OKPBXHOCT M Ha BrnmMcaHata B Hero.
Onpep,enmxa OTHOLLEHMNeTO 2:1, B KOETO MeOUUEHTBbPDBT pa3gend megnaHata B TPUbIbJTHUKA.

[euata ce noyyBCTBaxa MHOrO yAOBMETBOPEHM OT TPyAda W 3HaAHWSATA cu, kaTo pa3bpaxa, 4e
TEXHUTE ,OTKPUTUS” We ce u3yyaBaT B 8. knac no matemaTtuka. ManonasaHaTa AvHaMuyHa
cuctema N'eolebpa AaBa Bb3MOXHOCT 3a pOpMynMpaHe 4OPU Ha TPMBUANHUTE 3a4auun, Taka ve
Te B Mo-ronsiMa CTeneH ga CTuMynupaT M3cnegoBaTenickus noaxod Ha ydenuuute [3] npu
oby4yeHneTo UM no reomeTpusa B 7. knac. B To3m cnyyanm knwo4voBuTe gymm ca: uscsedsad,
OMKpuli 3a8UcCUMOCTM, KaK ce u3MmeHsm OaleHuU eenuyuHu u obekmu. ToBa pasKpenocTsiBa
MUCNEHETO Ha y4YeHuuuTe, BOAM A0 MNO-roNsMO TBOPYECTBO U BapuaTuBHOCT. MoTuBmpa v ga
yyaT, KaTo 3a40BONsiBa TEXHUTE TbpceHus. Boan 0o yooBNeTBOPEHOCT OT 3HAHWUS U TPYA.

INuTepartypa:

1. KrouykoB, A. M3bpaHu 3adayu rno mamemamuka 3a 5. — 8. kmac, AW ,Npod. MapuH
OpwvHos™, 1995 .

2. Chehlarova, T., E. Sendova. Enhancing the inquiry-based learning via reformulating
classical problems and dynamic software. NoguwHuk Ha HITY "M. IN. OparomaHos", Kues,
YkpanHa, 6p. 8, cepua 3, 2011, c. 125-132.

3. KeHngepos, IN. MHosauuu 8 Mamemamu4eckomo obpa3soeaHue:. egporelickume rnpoekmu
InnoMathEd u Fibonacci. 39 lNponeTHa matematunyecka koHdepeHuus Ha CMB, C.,
2010.
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Hepsnka XpucrtosoBa, PymeH KbHuyeB
nhristozova@abv.bg, rkanchev@gmail.com
VI QY ,Csetun Hukona” — rp. Ctapa 3aropa

Pe3ome

B cmamusima ca npedcmaseHuU MpuUMepU Ha MpexuesieaHe Ha Mamemamukama kamo eud
delicmeue, ¢ y4yeHuuu om wecmu knac. CrniodeneHu ca ernedyamsieHuUss om rpusaz2aHe Ha
uscnedosamersickusi nodxod no dea Ha4yuHa: 6€3 KOMMoMbP U C U3r10/136aHE HA KOMIMIOMDBP.

KnroyoBu aymu

YueHe 4pe3 delicmeue, uscriedosamericku rnodxo0d, npoeKmMHo-opueHmupaH rnodxod, Ernuka,
leolebpa

[vHamunkaTa Ha CbBPEMEHHMSA XMBOT M3NCKBA OT BCEKWM YOBEK MposiBa Ha onpeaeneHa nosa
KpeaTMBHOCT. TA BOAM [0 Cb3aaBaHe Ha HOBM Maeu, A0 no-aobpo pellaBaHe Ha npobremwu,
A0OpU 1 A0 No-006bp NNYEH XKMBOT.

Cnopen Epyapn e BoHO TBOpYeCKOTO MMUCMEHE He e BPOAEHO KayecTBO 3a ManuuHa
n3bpaHnumM, a yHMBEpCarHO YMeHMe, Ha KOeTO BCEeKM MOXe Aa Ce Hayysm — Cblo KaTo
MaTtemaTtuMkata. ToBa yMeHWe ce Cb3gaBa M pasBMBa B ydunuuiHa Bb3pacT. EAWMH OT Hau-
nobpute noaxoau 3a ToBa € wu3cnegoBaTtenckuaT. Ype3 Hero Moxe Oa ce nokaxe
€KCrNepMMEHTaNHOTO NPUNOXeHNWe Ha MaTeMaTukaTa B NpakTukara.

MpoekTbT dnboHaum cbC CBOUTE AMHAMUYHM CUCTEMM 3a U3CMeABaHe Ha 3aBMCMMOCTU MexXay
pasnuyHn 06eKkTM faBa Bb3MOXHOCT U Ha YYuTenute, W Ha yyeHuuuTe Oa pas3BUSAT CBOSATA
KpeaTMBHOCT, WMHOBaumst n TBopyecTBo [1]. Kato npenogaeaTenyM no maTtematuka U no
WHopMaTMKa HUe nodepnuMxme wuaeum oT maTepuanute Ha EBreHus CeHpgoBa u ToHU
Uexnaposa [2, 3] 3a KOHCTpyMpaHe Ha MOAENM Ha LwMeHUa 3a napdgom. KomeHTupaxme i c
HawwuTe yyeHuum ot 6 knac. Cnea ToBa gooboratuxme onuTa cu U NpeanoXxuxme Ha geuarta oa
n3paboTAT NPOEKTM 3a yYeHMYecKka paHuua, Kato nonseaT guHamu4HuTe cuctemu eollebpa u
Enwvka [4-6].

HawaTa uen e ga ce npexuBee matemaTtvkata kaTo BUA OeWCTBUE, T. €. He Aa ce MoBTaps
TEOPETUYHOTO CbAbpXKaHMe, a [da Cce W3BbPBM MNPOLEeCcbT Ha TbPCEHETO Ha uaew.
CaMOCTOATENHOTO y4YeHe Aa BoAW A0 KPeaTUBHOCT U MHOBaLS.

LUle npeacrtaBum HAKOMKO MpuMepa Ha peanusauus Ha Te3u uaev oT yyeHuuute B 6.knac —
yyeHe ypes aevicteue. MNpunoxmnxme macnegoBaTenckus noaxon no Aga HaumMHa: 6e3 KoMMTbP
N C M3MNon3BaHe Ha KOMMITbLP.

i g YCNOBMATA HQ MKOHOMIAR LK HPHI"
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Cnen wusyyaBaHe Ha pgsan ,PauvoHanHu uucna” nocTaBUXME Ha yvyeHUUUTe 3ajaun 3a
peluaBaHe Ha nNpoGnemMa ¢ onTUMU3aLUus Ha NOKYMKU C OrpaHnYeHn CpeacTBa. YuyeHuumTe camu
ce pasgenvxa Ha paboTHu ekunu. Besika rpyna nonyyum no paBHa cyma napwu, ¢ KosTo TpsibBalue
[a 3aKynu onpeferneHa nodeprka 3a Lenus knac no nosop KornegHoTo TbpecTBO: egHaTa
rpyna — criagku, gpyrata — CONeHKW, TpeTaTta — NrogoBe M YeTBbpTata — 6e3ankoXonHu
HanuTkn. TpsiGBalle Ja paskaxaT 3a BapuaHTUTe Ha pasnpeferieHve Ha napuTe, Aa nokaxar
KacoBuTe GEnexku KaTto Han-A40Obp HayYMH Ha ONTMMM3MpaHe Ha cpeacTeBata W aa u3pasart
emMoumsiTa C OT NPEXMBSIHOTO.

Okasa ce, Ye Ha edHa OT rpynuTe He AocTuraT napuTte npen KacaTa B MarasuHa, KOeTo
aBTOMaTU4YHO HacoyBa y4eHULMTe OT rpynata KbM TbpCeHe Ha HOBO, Mo-Ao6po pelueHune. Ha
Apyra rpyna ocTaBaT MnoBeuye OT MNpedBapuTeNniHO pasnpedeneHnute napy U Te Kynyeat
[OMBbIHUTENHO OLLE NakoMCTBA.

Hain-nobpo pasnpegeneHve e HanpasBwna rpynata 3a nnodoBe, Ha KOATO ca ocTaHanu
CTOTUHKM, IOCTaTbYHM 33 3aKynyBaHe Ha candeTku.

Cnepg ToBa Ha ydeHuuuTe um 6e noctaBeHa criegHaTa 3agada: [a nodpedsm noyeprikama
maka, 4e ms1 0a e docmbIiHa 3a 8CUYKU Ha oripedesieHa rniow, 8 kKabuHema no mMamemamuka.
Taka Te TpsbBale ga onTMMM3npaT U MSCTOTO, M NIOLWTa, Taka Ye Aa ce nonyyaT paunoHanHu
KOMOMHaLMM Ha pasnUYHUTE NPOAYKTWU, CbYeTaHU C HYy)KHaTa eCTeTUYHOCT.
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Mo To3an HauuH AdeuaTta pasBuxa CBOMTE KayecTBa 3a NPeAnpUeMYMBOCT, CbOOpasuUTEenHOCT,
KpeaTVMBHOCT Mpu pellaBaHe Ha efHa exedHEeBHa MnpakTuyecka 3adada, BoJella A0 pasBuTue
Ha TAXHaTa MHOBATMBHOCT, KaTo NPUMOXMXa 3HaHUATA CU 3a pauMoHanHu Yucna. A u 3anasmuxa
croMeHa 3a eHo Yy[lecHO npexunssisaHe!

T
J‘;l;.-t_l .._' :
|
|
|

s
il

*k*k

BTopata TBOpYecka 3ajada nocTtaBuxme crnen wusydasaHe Ha adan ,Ctepeometpuda”. T4
N3ncKBalle OT yYeHuuuTe Aa cb3gafaT NpoekT 3a uspaboTBaHe Ha yvyeHu4ecka paHuua, Kato
na3nonsear nporpamaTta Enuka.

-

Ot Tax ce uckawe cneq ToBa fa s m3paboTdaTr, ga npecmeTHaT KOMKo y4yebHuka Han-MHOro
MOXe fa cbbepe paHuuaTta, KakTO U KOMKO TeXM CbC M 6e3 yyebHUUM 1 kakBa LeHa buxa n
cnoxumnu. Tean NpoeKkTu ce AEMOHCTpMpaxa Ha MmaTemaTnyeckus npasHuk ,MosTa ydeHunyecka
paHunua”.
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Kputepuute 3a oLieHKa Ha XypuTo Gsixa:
e MHOroobGpasve Ha reoMeTpuUYHK Tena

e KayecCTBeHa npes3eHtauuna ¢ BmanmMmo n3non3BaHe Ha nporpamarta ~Ennka“

e apTUCTUYHOCT MNpU NPEACTaBAHETO Ha paHuuaTa U Ha HelHaTa OYHKLMOHAMHOCT.
Monyynxa ce MHOrO MHTEPECHU peLLEeHMsI.
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Xyputo npucbam OBe NbpBWM Harpagu, eaHa TpeTa M edHa MNoowpuTenHa — 3a onTUmarHo
13rona3BaHe Ha MaTepuarn 3a ylMBaHe Ha paHuuara.

4.
¥, Fibonacci
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YueHnuuTe TBOPYECKN NPUNOXKNXA HA MPaKTMKa HEe CaMO 3HaHWATa CU 3a reOMeTPUYHK Tena, Ho
M nonyynmxa CcaMOYyBCTBME U BApa B COOCTBEHWTE CU MaTeMaTU4Yeckum CrnocobHOCTH,
npunaravku rm Ha npakTuka 3a pellaBaHe Ha HemaTemaTmdecku npobremu. dokycute Gsixa
NMOCTaBEHM He caMo KbM pe3ynTaTuTe, HO U KbM MpoLecuTe 1 cTpatermmte 3a NOCTUraHeTo UM.

Tosun nogxop — ydeHe Ypes Aenctene — npunarame oT rogmHn. OTHavano poavTenuTe u geuata
rmegaxa CKenTUYHO Ha ToBa. Bbanpuemaxa HawuTe uaen Kato AOMbIHUTENHO UM U3MNULLHO
HaToBapBaHe. YYeHuMuuTe, CBUKHaANMM camo [Aa cBexpgaT maTeMaTukaTa OO0 pellaBaHe Ha
onpegeneH Habop OT 3agauyv, He MposiBSBaxa BWOMMO >XenaHue 3a yyacTue B Tesu
o6o6LwaBaLm ypouu.

HawaTta npaktuka nokasa, ye He e HeobxoaAMMO Aa 3acTaBsMe feuaTta fa yvyacTBaT Hacuna B
Te3n niuymnatuen. Cnea npexunBsaBaHe Ha MaTemMaTtuvkaTta B AEMCTBME OLLEe HA MbPBOTO 3aHATME
yYeHUUnUTe ce akTMBMpaxa M 3anoyHaxa C HeTbpreHne Aa ovakBaT creaBallarta nposia. Beve
He Gelle HYXHO Aa obsacHABaMe opraHusaumsita Ha geviHocTTa. [Jeuarta camu cu copmMupaxa
rpynu, camu cu pasnpegensixa 3agayumte, NposiBiBaxa KPUTUYHOCT KbM W3MBIIHEHMETO Ha
OTAENHUTE eneMeHTU U Taka camu yceTuxa, vYe passuBaTt cebe cu un gpyrute. Te nodyBcTBaxa
mMaTteMaTukaTa kaTo CnocoBHOCT 3a obwyBaHe n cebeyTBbpxaaBaHe, C MO-Manko CMETKU —
noseye pasbupaHe. C TeyeHne Ha BpemMeTO poauTenute CbLUo ce ybeamxa B KpeaTMBHOCTTA U
noTpebHOCTTa OT HawwnTe uaen 3a obyyeHre Ha geuaTta UM 1 HU CTaHaxa CbAPYXHUUW. TpyaHo
noBsipBaxa, 4Ye 3HAHMETO He € [OCTaTbyHO 3a pas3BUTUETO Ha geuata mMm. [lo-BaxkHu ca
npunaraHeTo MM B pearHUs XMBOT WU YCELlaHEeTO 3a MbIIHOLEHHO MpEeXuBsiBaHe, KOEeTo
CbMbTCTBA BCEKM MaTEMATMYECKU MPa3HMK M KOETO OCTaBs y Aeuata He3abpaBum CroMeH 3a
ObNro Bpeme.
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M Taka, nonyuunu nogkpena oT yYeHWUM U POAMTENU, HME ONTUMUCTMYHO rredame Hanpeq.
N3cnegoBaTenckuaT Noaxon € eAuH oT BapuaHTUTe 3a pasBUTUE Ha MHOBATMBHOTO MIUCIEHE Y
feuaTta. B makcumanHa cTeneH 3a M3pacTBaHETO Ha Yy4YeHUUWUTe cbaenctsa M O06poTo
cbyeTaBaHe Ha TEOPETUYHUTE 3HAHWUS C OUHAMUYHUTE CUCTEMM Ha npoekta duGoHaun. Ypes
TX NO-6bP30 U B MNO-TOfIsiMa CTEMNeH Ce NOCTUraT XenaHuTe pesynTtaTty.

INnTtepartypa

1.

KeHgepos, [1. MHosauuu e mamemamu4yeckomo obpasoeaHue:. esporielickume npoekmu
InnoMathEd u Fibonacci. 39 lNponeTHa matematnyecka koHdepeHuus Ha CMB, C., 2010.

Yexnapoea, T., E. CenpoBa, [la ce 3asbpmum OKO/SI0O pomayuoHHUmMe merna
http://www.math.bas.bg/omi/docs/rot-kompozBG.pdf.

Sendova, E., T. Chehlarova. Explorations Around the Rotational Solids. In: Mathematics
Education with Technology — Experiences in Europe, Tamara Bianco, Volker Uim (Ed.)
University of Augsburg, Augsburg, 2010. ISBN 978-3-00-032628-8.

Chehlarova, T., E. Sendova. Unity and Variety in the Context of Symmetry — a Dynamic
Approach. In: Mathematics Education with Technology — Experiences in Europe, Tamara
Bianco, Volker Ulm (Eds.) University of Augsburg, Augsburg, 2010. ISBN 978-3-00-032628-
8.

Uexnaposa, T., E. CeHgoBa. lMpakmuy4ecku 3adayu u yrnpaxHeHus no UHEOPMayUOHHU
mexHonoauu. Pa3suli ebobpaxkeHuemo cu ¢ pazsusku. AHybuc. 2010. 64 c. ISBN 978-954-
426-890-9.

Sendova, E., T. Chehlarova, P. Boytchev. Words are silver, mouse-clicks are gold? (or how
to optimize the level of language formalization of young students in a Logo-based cubics
world). Informatics in education, Vilnius, vol. 6, Ne2, 2007, pp. 411— 428.
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HukonuHa HukonoBa, Enusa CtedaHoBa
nnikolova@fmi.uni-sofia.bg, eliza@fmi.uni-sofia.bg
dakynTeT no maremaTtuka n nHgopmatuka, Coduickn yHneepcutet ,,CB. KnumeHT Oxpuackin”

Pe3lome

Hacmosiwiama cmamus npedcmaes npunazaHe Ha u3criedosamerickusi nodxod 8 obyyeHuemo
no uHgpopmamuka, npogpunupaHa nodzomoska, fnpu udyvyasaHe Ha e3uka Java e 11. knac. B
Hes1 ce pasenexda pabomama C y4deHuUuu om 08e Mamemamuyecku eumMHas3uu 8 o0ee
rocrie@ogameriHu 200UHU.

OnucaHu ca 0CHOBHUME Huga Ha MpusioxeHue Ha rnodxoda 6 obydeHUEmo u udzpaxdaHume y
y4eHuyume 4pe3 Heeo u3crie0oeamersicKu yMeHUsI Ha Mema-HuU8o, Kakmo U KOHmekcma Ha
npunazaxe.

Ha masu 6a3a ca pasenedaHu deama pas/uyHU sapuaHma, 8 Koumo € rpusoxeH nodxoda —
omeopeHo u3criefsaHe U pPbKOBOOeHO u3criedeaHe. [leMoOHcmpupaHu ca npodykmume,
paspabomeHu om y4eHuyume 8 pesysnimam Ha uscredsaHusima.

CrneyuanHo wMscmo 6 cmamusima 3aema aHanusbm Ha npedusgukamericmeama nped
y4yeHuyume u yqumesnume rpu rnpunazaHe Ha uscnedosamersickusi modxod 8 oby4yeHuemo.

B 3aknoyeHue nipunazaHemo Ha u3criedosamerickusi nodxod e cobcmeeHama rpakmuka e
aHanu3upaHo om enedHa mMoYka Ha rnosuwasaHe Ha egekmusHocmma Ha oby4YeHuemo u
0b/120CPOYHUST eghekm om Heeo.

KnrouyoBu aymm

U3crnedosamersicku nodxod, dusaliH Ha oby4yeHue, HadepadeHu ¢ KT ymeHus

1. YBop

OcHoBHUTE ycunus B 06y4YeHNeTo No uHdopmaTtuka B npodunmpaHa noaroToBka ca Haco4eHu
KbM (popMUpaHe Ha 6a30BK 3HaHWSA 3a €3MK 3a NporpaMmMpaHe, No3HaHMS 3a OCHOBHU CTPYKTYpU
OT [AaHHMW, anropuTMUYHO MUCIIEHE, YMEHUS U CTWUM Ha nporpamupaHe. B npakTukaTa 4ecto
aKLEHTbT € BbpXy NpenofjaBaHe Ha e3UKOBUTE KOHCTPYKLUM U NpunaraHeTo UM B eQHOTUMHU U
He [J0TaM 3Ha4yely Hewo 3a ydeHuuuTe npumepn. JIMYHUST OnMT Ha aBTopuTe BoAW [0
3aKnoyeHne, Ye pesyntaTbT MpW NpunaraHe Ha TO3W LUMPOKO M3MON3BaH MOAXo4 € Hucka
MOTUBALMSA U HETPAWHW 3HAHWUS U YMEHUS

KOHCTPYKUMOHMCTYM MO AyX, pemnxme ga NnpoMeHUM npakTukaTa, kato NpuroXmm KpeaoTo, Ye e
ro-e8axHo Oa npoepamupauwl, 3a da Hay4Huuw Heuwo, OmKosikomo 0a ce Hay4uw da npozpamupauu
[1].

B cTpemexa cu ga oTCTpaHMM HegocTaTbUMTe Ha TpaauUMOHHWS NOAXOo4 B npenojaBaHe Ha
nporpamupaHe, onutaxme Aa npunoXnMm MpPOEeKTHUS W Kn3crnegoBaTenckud noaxoaum B
npogunupaHoTo obyyeHne no mHdopmatmka [2]. EdpektmBHOCTTA Ha TO3M TN OByYeHue Hu
OKypau, HO MNOCTaBW U HOBW Npean3BuKaTencTea. [1bpBOTO OT TAX € Kak Aa Ce Hanpasu TakbB
An3arH Ha npoueca Ha obyyeHue, Ye edHOBPEMEHHO Aa ce MOoCTUraT NocTaBeHUTE OCHOBHMU
obpasoBaTenHu Lenu n B CbLIOTO BpEME Aa ce yBennyasa MoTuBauusaTa Ha obyyaemure.
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B oTroBop Ha TOBa nNpeansBMKaTENCTBO peluMxme a HanpasuMm AuM3anH Ha obydeHueTo, KaTo
npunoxmm metogonornata I*Teach [3]. Ta e cb3gageHa B pamMKkuTe Ha NPOEKT YuuTensT-
HoBaTop (I*Teach) [4] no nporpamaTa JleoHapdo Oa BuH4u. XapakTepHuTe 1 0coOGEeHOCTH ca:

o Ot y4yeHunuuTe ce n3Bnmnyat nHTepecutTe nM.

e [lpen TAX ce NoCTaBAT NpeaUsBUKATENCTBA, KOUTO MM 3apubsieam Oa yy4acTBaT aKTUBHO B
npoueca Ha oby4eHue.

e  YyeHuuute pa6OTFIT B €K1 BbpXYy NMPOEKT, HANTO uenn HabensisBaT camu.

e [lbTAT 3a [oOCTMraHeTo MM cneaBa cCueHapui € HabenasaHu MeXAMHHM uenu, 3a
NOCTUraHETO Ha KOWUTO YYATENAT HanpaBnsaBa ydYeHuuuTe, CcrneaBavikm  CBOMUTE
negarorMyeckn Lenu KakTo 3a onpegeneHo y4ebHo cbabpxaHue, Taka 1 3a U3rpaxgaHe Ha
yMeHus 3a paboTa B ekun, paboTta no npoekT, bopaBeHe ¢ MHOpMaLMs U NpeacTaBsiHe.

EdektuBHocTTa Ha MeTogonorusita Osixme [dokasanuM 4Ype3 peauua  obyyeHust  no
NHOPMALIMOHHWN TEXHOOMMM Ha yunTenu [5] u cTyaeHTu [6], HO 4O MOMEHTa Ha ekcriepumeHTa
T He Gelue npunaraHa B 06y4yeHneTo No MHdopMaTmka B yunnuule. OcBeH ToBa TpsibBalle aa
CV flaileM CMeTKa 3a HMBOTO Ha M3criefoBaTerncku noaxom, no KOMTo e paboTaT ydyeHuuuTte, B
3aBUCUMOCT OT YMEHUSATA, KOUTO XXenaeM Aa NOCTUrHEM.

2. HnBaum YMEeHUA, narpaxkgaHum 4pes3 nacriegoBartesiCkma noaxo B 06yquv|eTo

Cnopeg Tadosa [7] npu npunaraHe Ha M3cnegoBaTenickMsi Noaxon B OOy4YeHMEeTO MOXEM fa
pasrpaHn4MM cnegHnTe HMBa Ha uacnegBaHe (Queaypa 1):

OTBOpeHO

PBKOBOOEHO

CTpyKTYPHPaHO

IloTeBp>xaaBamo,/
Bepudunupaio

L W W) W

Queypa 1. Husa Ha uscnedsaHe

Te3n HMBa ce pasnuyaBaTt Mo OTFOBOPHOCTUTE, KOMTO TpsbBa Aa ce noemMaTt CbOTBETHO OT
yuntensa u yyderuka (Tabnuua 1).

Ta6nuua 1: OTroBOpHOCTU crioped HUBOTO Ha UscneaBaHe

OTBOpEHO YYeHUKbT  YYeHUKBLT Y4YeHuknT
PwkoBogeHo Yuntenar YYyeHuksT Y4yeHukbT
CTpyKkTyprpaHo Yuntenar Yuntenar YYeHuKbT
MoTtebpKOaBaLLo/Bepudmumpallo Yuntenart Yuntenar Yuutenar

KakTo ce Bumxaa, KOMKOTO NO-BUCOKO € HMBOTO, TOMKOBA MNO-rofisiMa 4acT OT OTrOBOPHOCTTa ce
noema oT yyeHuuuTe, a ToBa npeanonara, Ye 3a NpeMrHaBaHeTO OT €4HO HMBO B MO-FOPHO Te
TpsibBa ga MMaT pasBUTM HEOOGXOAMMUTE KOTHUTUBHWU U coumanHyu ymeHusi. OTroBOPHOCT Ha
YyYnTENST € [a OLEeHM 3peniocTTa Ha CBOWUTE Y4YeHUUM npeau Aa HanpaBu u3bop Ha HUBO
nscrnenBaHe 1 AM3aliH Ha U3cnenoBaTencky yyebeH NpoexT.

B 3aBuMcMMOCT OT HMBOTO Ha wu3criegBaHe MoraT ga ObaaTt geduvHupann 5 rpynu
na3crnenoBaTesicku YMeHus, KOMTo MoraTt ga 6baaT uarpageHu Ha meta-Hueo (Tabnuvua. 2)

94



’ The

Fibonacci
¥ Project Uzcnedoeamerncku nodxod e o6pa3osaHuemo no Mamemamuka

DISSEMINATING INQUIRY-BASED SCIENCE ‘ @

AND MATHEMATICS EDUCATION IN EURDPE

Ta6nuua 2: UacnepoBsaTternicku yMeHUs1 Ha MeTa HUBO

1. Hay4yHo 2. MpunopwurerT (3. O6sicHABaHe 4. O6sicHeHne [5. KoMmyHukupaHe

OpMEeHTMpPaHM [Ha AaHHUTe [Ha chakTuTe Ha 6a3a 3HaHuWs|M AoKa3BaHe

4 OTBOpEHO MocTtaBs HayyHn PasrpaHnyaBa ®opmynupa Nacnenea dopmunpa
BBbMpoCcH KakBW AaHHW € 06SICHEHMS cref CaMOCTOATENTHO CMUCIIEHU U
HeobxogMmo cbOupaHe Ha  gpyru NOrNYHU
fda 6bpat JoKasaTencrea M3TOYHULN U1 aprymeHTu, 3a ga
cbbpaHu pecypcu u 065CcHM

npaBu BPb3KK,
3a Aa 06scHU

3 PbkoBogeHo [36upa mexgy Cbbupa Ha dopmynupa Cebp3Ba O6scHsABa Ha
AafeHn BbNpocK onpeneneHn  obsicCHeHWs C obnactu n 6asaTa Ha Hay4HO
M NOCTaBsi HOBU [aHHWU C Haco4BaLla M3TOYHULM HA  MUCIEHE C
Hay4HU BbNPOCK MOMOLL nomoLy, Hay4HO 3HaHWe, Haco4Ballia
C HacouBalla 3a ga obsicHn  nmomolLy
MoMoLL
2 CTpykTypupaHo W3dacHsBa AHanusupa MN3bupa N3bupa mexgy Ws3bupa mnsmexgy
BBbMNpOCH, AaHHuW 3a namexay Bb3MOXHMU Bb3MOXHW HACOKMU
npeasnioXeHn oT CcbbupaHe Ha  Bb3MOXHU BPb3KM, 3@ 4@  3a MO-TOYHO
yuuten AoKasaTencTBaHauvHK 3a 065cHM KOMYHUKUpaHe
cdopmynupaHe
Ha 06sICHEHMS
1 BkntouBa ce B AHanuaupa Mpwunara N3bunpa Mpwnara gagexun
MoTBbLpXKAABaLLO/3a4aBaHETO HA  OaAEeHU AaHHW NPEeAnoXeHU namexay CTBbMKU U
Bepudmumpaluo Bbnpocu 3a cbOupaHe [dokasaTencrtBa Bb3MOXHU npouenypu 3a
Ha 3a BPb3KM, 3@ 4a  Hay4HO
pokasarerncrteaopmynupaHe 06sicHu C KOMYHUKUpaHe
C nomoLy Ha 0bsicHeHMs  Haco4Ballia
NMoMOolLL}

3. KOHTeKkCT Ha npunoxeHmeTo Ha nogxoaa B 06yquMeT0 no VIH(*)OpMaTVIKa

MeTtogonoruata I*Teach u© u3cnegoBaTenckusT noaxong ©Osixa NpunoXxeHn B OBe
nocnegoBaTenHn roguHn B oby4eHneTo Ha ydeHuum ot 11. knac, npodmnumpalla noarotoBka no
nHdopMaThKa Npu n3yyaBaHe Ha e3uK 3a nporpamupaHe Java.

MbpBOoTO M3cnepBaHe [2] 6e oOT TMN OTBOPEHO u3cnegBaHe. To ce npoBede B [ABe
MatemaTuieckn rmmHasum napanenHo (HaumoHanHaTa npupopo-matematnyecka rmmHasuns —
HIMMI™ n MNbpBa YacTHa matematmyecka rumHasunsa — NYMI) n 6e 6asmpaHo OCHOBHO Ha NPOEKT-
npoyyBaHe, CBbp3aHO C TeyeHneto On ApT B CbBPEMEHHOTO M3KYCTBO. YueHuuute TpsibBalue
He camo Ja ce 3ano3HadT C U3KYCTBOTO M HEroBWM U3BECTHU MpeAcTaBUTENW, a U ga npoyyaTt
TEXHONMormnTe, Ypes KOMTO Ce Cb3faBaTt TakumBa TBOPOWM — Kak ce NMOCTUraT ONTUYHU UIHO3UN 1
KakBM BMAOOBE ONTUYHU WUIO3UM MMa — BBNPOCKU, CBBbP3aHU C ABMAEHMS OT du3nkara,
Buonorusta, NCUXONOrnATa U Apyru Hayku.

PaGoTeilkn no npoekTa, OT Y4YEeHULUTe Ce M3UCKBalle Aa OTKPUST, npoydaT, aHanusupat u
npunoXxaT M martepuanu no nporpammMpaHe, ¢ YMsATO NMOMoOL, Aa peanuaupat ugeute cu. [o
MOMeHTa Ha paboTa Mo MpoekTa Te MoXexa Aa m3dyepTaBaT C MomowiTa Ha Java npocTu
reomMeTpuYHM purypu — Kpbr, KBagpaT, NPaBObIbIHMK.

B npoueca Ha u3cnegsaHusTa cv Mo NpoekTa yYeHUUUTe Hayvmxa U OTKpuxa CamOCTOSATENHO
peavua Bb3MOXHOCTM Ha e3uka Java u 68xa MHOro ropau Aa npencraBat pa3paboTeHuTe oT
TAX NpoaykTn (QPueypa 2).
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Queypa 2. lNpedcmaseHu pe3ynmamu cred npoeedeHomo omeopeHo u3scriedsaHe

B paspaboTkute uM ce 3abenssBalle TeHOEHUMS KbM CrieBaHe Ha MoAenute Ha
ocHoBaTenkaTa Ha TedeHueTo On ApT — Bpumxet Paiinu, nsnonssaHe Ha no3HaTtuTe NPOCTU
reomeTpuyHu curypu, pabota B YepHo-6sinarta rama unm ¢ U34YMCTEHN CeMniv LBETOBeE.

Cnen nbpBOTO npunaraHe Oelle HanpaBeH M3BoAda, Ye OM3alHBLT Ha 0OydeHMe C OTBOPEHO
n3crneaBaHe M3UCKBa MNO-rofisiMa 3psanocT OT YYeHMUUTE MO OTHOLWIEHME Ha onuta UMM C
n3cnenoBaTenckM Noaxo B 00y4eHNETO OT Tasn, KOSITO MMmat. 3aToBa nNpy BTOPOTO npunaraHe
6e n3bpaHo pbKoBOAeHO uscneaBaHe. Llenta my Gewe yyeHnuute aa 6baat pbKOBOAEHM B
npoueca Ha omkpusaHe Ha MeToauTe Ha knac Graphics2D u no TO3W Ha4MH Aa CTbNAAT Mo-
CUrypHa OCHOBa No OTHOLLEHME Ha e3MKa 3a NporpamupaHe.

A

Que. 3. llpedcmaseHu pe3ynmamu cried nposedeHomo pbKO8OJEHO u3ciedeaHe

Pesyntatute (@ue. 3) nokasaxa, Ye OEACTBUTENHO YYeHULMTe ce YyBCcTBaT no-yBepeHn. OcseH
M3MNON3BaHETO Ha MO3HATUTE MPOCTU TrEeOMETPUYHM durypu, cera ce oOnuMTBaxa Jda
€eKCrepMMEHTNPAT NoBeYe C HAaCTPOMKUTE M YMCINOBUTE 3aBUCUMOCTU, CBbP3aHK C LBETOBETE, a
HAKOW Hanpasuxa WU ONUT 3a MoaenupaHe 4pe3 npunaraHe Ha aduHHW TpaHchopmauun B
paBHMHaTa — MaTeMaTUYECKO NO3HaHME, C KOETO CaMOCTOSITENHO pelunxa ga ce 3ano3HasT U
eKcnepumMmeHTmpar.

4. MpepusBukaTencTBa Npu npunaraHe Ha nogxoaa

MocTuraHeTo Ha TpaeH u BUgum pesyntat e npean3BmnkatTernicteo He camMo 3a y4yeHuuuTe, HoO n
3a TEXHUA yduTen.

3a yuyeHMumuTe B egHOTO yuunuue 6e npeamsBMKaTencTBO CamMoOTO MpunaraHe Ha nogxona 3a
NbpBu NbT. BbB BTOPOTO yumnuuie Gelle BMOHO, Ye yYeHMUUTE Beye ca 3anovyHanu aa
n3rpaxxaat u3crnefoBaTesniCku YMeHUsi U B pamMKuUTe Ha Apyrv NpeaMeT, U NpouechT Ha paboTta
BbpBeLLe aarney no-neko.

lonemu npegunsBukaTencTBa 3a y4eHULUTE ce okasaxa MU noabopbT Ha AOCTOBEPHU U3TOYHULIM
Ha WHGOopMauWs, opraHusauusita Ha [eVHOCTMTE MO MPOEKT, pasnpefensHeTo Ha ponu,
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ynpaeneHve Ha BPeMeTO, MOEMAHETO Ha OTFOBOPHOCT, KAKTO U MHTErpupaHeTo Ha 3HaHWs OT
ApYrv y4ebHn npegmMeTn, OCHOBHO MaTeMaTuka.

[a ce Hay4um Oa yyum — ToBa Gelle Han-ronamMoTo Npeav3BUKaTENCTBO npen yvyeHuumTte. Te
oboraTmxa 3HaHMATA CUM U pasBUxa YMEHUS, CBbP3aHM C MaTeMaTU4yecKOTO MogervpaHe,
pasnUYHN KOHLENLMM HA 0BEKTHO-OPMEHTUPAHOTO NporpaMmupaHe — OCb3HaBaHe Ha MOoHATUATA
Knac n obekm, HacnedsieaHe. Ho He gageHn UM HaroToBo, a 3anoyBamkn OT aHanm3 N OLeHKa
Ha M3TOYHUUWN Ha UHOopMaUMs, NpeMUHaBaNku npe3 Oebesnu (Makap U eneKTPOHHU) KHUTU, K
npodecunoHanHm dopymun. B npoueca Ha pabGoTa nodyBcTBaxa €CTECTBEHA Hyxxda ga chnassaT
CTaHOapTUTEe 3a CTUN Ha nporpamupaHe (paboTewe ce B eKkMnu) M ga ce CTPeEMAT KbM
onTMMM3MpPaAHe Ha nporpamHusa kod. HeBonHo omkpuxa noaxoaute Top-down u Bottom-up. U
He Ha nocrnegHo MACTO — 3ano3Haxa ce C AOMbIIHUTENHa WHTepecHa W nonesHa 3a TAX
MHdopmMaums.

npep,VI3BVIKaTeJ1CTBaTa npeg ydutens obave onpepneneHo He Os1xa no-marko.

[O3alHbT U OpraHU3MpaHeTo Ha WHTEePAUCUUNIIMHApPEH Wu3crneaoBaTerick yd4ebGeH npoekT
M3MCKBa LUMpOKa 06LLa KynTypa U No3HaHUs OT pasnuyHyu obnactu Ha HaykaTa [8]. Ho nma nu
yyuTen, KOnTo e crieyuanucm ro ecuyko?! C KONko AOMbIHUTENHO MHGOpPMaUMsa Tpsbea aa ce
3ano3Hae yunTenaT, npeay M3obLlo Aa NOAXOAM KbM Au3aliH Ha TakbB NpoekT? Konko Bpeme
[a xepmea 3a noarotoskata My? Mima nn kbM koro aa ce ob6bpHe 3a nomoll? Oule noeeye, Yye
yunTensT obuyanHo e No-Bb3pacTeH OT yYeHULMTE CU U He MOXe Aa Bb3npuema, obpaboTsa u
3anoMHsl HoBa MHOPMaLMS CbC CKOPOCTTa, C KOSATO Te Morar.

KonkoTo n nobpa ga e npegsapuTenHaTa NOAroToBKa Ha U3CneaoBaTericCkUs NPOEKT, ocTaBat U
npeavs3BuKaTencTeaTa, CBbp3aHu C U3MbITHEHUETO MY:

» KakBu Bbnpocw Lie Bb3HUKHAT? LLle ycnee nu Aa Hamepu oTroBopn?

» Kak ce ynpaBnsiBaT BbB BPEMETO HSAKONKO ekuna, paboTeliy napanenHo no pasnuyHu
npoekTn? KakBo Lie cTaHe, ako He ycrneaT [a 3aBbpluaTt NpoekTuTe cu Ha Bpeme? Lle
“MMa nn peseps? A peaHo Nv e Aa UM ce OTNycka TakbB?

- Moxe Oa He ycnee [Oa pearMpa Ha BpemMe MNpu Bb3HUMKBAHETO Ha MHOXECTBO
Pa3HOCTPaHHM BbBMNPOCK, 3@ HAKOM OT KOMTO CaMUSIT TOW [a Ce OKaXe CbBbPLUEHO
HeMnoAroTBEH.

- Kak na pbKoBOAM npoLleca, a He Aa Npenogasa, KakTo € CBUKHan?

» Kak ga opraHusupa gudgepeHumpaHo obyyeHne Taka, Ye ga 6bae MakcMmarnHo noneseH
Ha BCUYKM YYEHMLMW, HE3aBUCMMO OT CMOXHOCTTa Ha NPOeKTa, C KOWTO ca ce 3aenu u
TEKYLLOTO UM HMBO U Bb3MOXXHOCTM.

e KakByM MeTOoOM M MHCTPYMEHTU 3a OueHKa Oa WM3Mon3ea Taka, Ye Te da CTUMynupa
y4yeHuuuTe a ce pasBuBaT, BMECTO Aa UM r1ocmassi QuasHo3sa.

Hait-Heno3HaToTo NpeausBMKaTENCTBO MNpend yuuTens e AU3aHbT Ha U3crnenoBaTeriCKu
npoekT. To M3MCKBa MbpBO YUNTENAT Aa Nnoadepe aTpaKkTUBHA 3a yYeHUuUTe Tema, crnep KoeTo
[a HanpaBu npeaBapuTenHa noaroToBka, B TOBA YWUCMO MOAGOP Ha WM3TOYHWLM, Pecypcu U
AenHocT, Aa opMynupa SICHO MocTaHoOBKata Ha MpoeKkTa M KpUTEpUMUTe 3a OLeHKa, Aa
MapkvMpa Kr4oBM KOHTPOMHM TOYKM U Oa ce HamecBa camMo Npu Hyxga (B npoueca Ha
eKcrneprMeHTa YecTo ce rnosiBsiBalle Bbrnpoca [a nomozHa unu 0a He npeda?!)

S. Tonkoea e croxHo! 3acnyxaea nu cu?

OnnTBLT C NpunaraHeTo Ha NoAaxo[a He camo NMpU NOCNeAHUs EKCNEPUMEHT, HO U C Marnku rpynu
yYEHMUM UNN UHAMBUAYANHO Npe3 nocnegHuTe 15 roamMHn ybeantenHo gokassa yCTOMYMBOCTTA
Ha pe3ynTaTuTe BbB BPEMETO.

Camo egHa rogmHa no-KbCHO npn ydYeHunyute, C KOUTO bewe HanpaBeH eKCrnepumMmeHTta, ce
Ha6mop,a|3a NO-BMCOKO HMBO HA OTroBOPHOCT, CaAMOCTOATEJIHO NoeMaHe Ha MPOEeKTU, 3pAroCT
npun opraHunsauuna u ynpasleHue. Hanpmmep, MUHanoroanwHnTe egunHageceToknacHuun ot
MYMI, cera Be4ye [OBaHageceTOKNaCHWULM, caMmu npeanoxmxa pnga HanpaBAT OUEHKa WU
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nogobperHnsi B yeb-caita Ha yYMnuWETO, CaMOCTOATENHO AeduHupaxa 3adaHueTo,
pasnpegenuxa ponite Cu, U3NbIHABaxa 3adaynTe, KOMTO CUM Bb3MOXKMXa, M KOHTponupaxa
npoueca.

Mpu nocTaBsHETO Ha crnefBawys UM MNPOEKT MO MHopmaTuka, Te M3siBUXa XenaHue na
yyacTtBaT npu chopMmynupaHe Ha 3agaHusiTa U B pe3ynTaTt ce NnosiBMxa 1 peanuampaxa HAKOIMKo
npoekTa, NPoAUKTYBaHM OT UHTEPECUTE N MOTUBALMSTA HA YYEHULUTE:!

e MpOekKT, 0b6cnyXBaLy npoueca Ha LeHooOpasyBaHe BbB dhupmMara Ha ballara Ha eguH oT
yyeHunuuTe;
e npoekT, gopassueall On ApT naeute Ha eQuH OT NpeaxoHuTe ekunu ¢ gobasBsiHe Ha
HOB UHTEpPdENC N (PYHKLMOHANHOCTY;
*  MpuUnoxeHne 3a KOMBUHATOPHU Urpu, 6asmpaHo Ha NO-paHO y4EeHU anropuTMm
* MpUNoXeHwe 3a NognomMaraHe Ha NoAroToBkaTa Ha camuTe aBToOpW NO ApYrn npegmeTy
(B cniyyas - dusuka).
[Oeama ot yyeHunuute ot HIMI, npueTtn Beye 3a ctyaeHTn B Kembpuax, cbC camo4vyBCTBME
cnogenuxa, 4e rno BpeMe Ha MHTEPBIOTO, pa3ka3Barku 3a nscnegsaHvaTa cu B Te3u NPOEKTH, ca
ce pagBanu Ha crieymarnHo oTHoweHue: [Ipuexa HU maka, csikal eede cme u3criedogameru.

CBuOeTencTBo ga TpavHOCTTa Ha pes3ynTatuTe OT noaxoda AaBaT M NO-OTAABHA 3aBbPLUMIU
yueHuum ot HIMIT, oby4aBaHu B cbwma ctun. Hanpumep, KanosH CnasoB (3aBbpLuns Beve 1
AOKTOpaHTypa B Macauy3eTcknsi TEXHONOTMYEH MHCTUTYT), cnoaens: loymu HUWo He MOMHS
om mosa, Koemo CbM y4us 8 y4qurnuuje, Ho eue HU Hayduxme 0a y4uMm u Oa 3HaeM Kak Oa ce
dokaseame!

Ho Hawn-TporatenHaTta Harpaga 6Gelwe npepnoxeHneTto Ha PycnaH Pyces (3aBbpwwun HIMI
npean 15 roamHu, coBCTBEHWMK Ha codpTyepHa dmpma): Mckam da cb3dam makasa cpeda 3a
obyyeHue 1o npoepamupame, 4e da Moxew 0a yquw y4eHuuume ro Hal-00b6pusi Ha4yuH!

Pe3yJ'ITaTI/ITe OT npunaraHe Ha nogxopa, nornegHatn ot AUCTaHuuATa Ha BpemMeTo, OaBaT
OCHOBaHME Aa 3aKr4ynMm, 4e ycunnata cu 3acny>|<aBaT!
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Pe3tome

Cned omkpusaHemo Ha HoBama meopyecka 200uHa u obsieseaHemo Ha cmapma Ha
uscnedosamericKusi MPOEKM o0 MamemMamuka cekyusima om 0eeemu kiac Ha knyb ,[lpoueHm
u rnonosuHa" nposede ybpkwon ,Om Konernomo KbM Karogepckama 0aHmena”. Cried kamo ce
3arno3Hax ¢ ocHosHume udeu 3a mModesniupaHe Ha yukrouda C rnoMowma Ha KOMMIMmbpHama
cpeda Elica [1], nocmasux Ha ydeHuuume 3alda4ama Oa peasiudupam modesna u3ros3ealiKu
OuHamuyHusi cogpmyep Geo Gebra. Te nony4yasaxa u uscnedeaxa Mbms Ha MoYKa, cebp3aHa C
OKpbXHOCMMa - Hewja, kKoumo He buxa moenu npedu. CpasHsisaxa, u3Kazeaxa Xxurnomesu,
obocHogaxa 3awj0 mpoxoudama Ce Hapu4ya CKbCeHa yukrouda, koeamo h < r u 3awo e
yOb/mkeHa ripu h > r, kbGemo r e paduycbm Ha OKpbXHOCmMMa, a h e pascmossHuemo Ha
moykama 00 yeHmwbpa Ha OKpbxXHocmma Cned oHnaliH Npoy4YeaHe 3aHIMuUemo MPUKIYU C
paboma no ekunu 3a u3ealisaHe Ha .karnogepcka OaHmerna“. Teopyeckomo xyxeHe be
CBbpPoB80JeHO ¢ bypHU 8b3KIUUaHUST Ha y4ydeaHe, o0obpeHue u ydoaremeopeHue om KpalHusi
pesynmam.
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KnroyoBn aymu

OuHamu4eH cogpbmyep, uacriedosamesicku rnodxod, 2eo0MempuYHO MSCMO Ha MOYKU

1. YBopa

KoHdyumn n ApuctoTen ca Han-paHHUTE MPUBBLPXEHULM Ha yyeHe 4pe3 delicmeue, a [KOH
[on nocouBa, Ye obpa3zosaHuemo He e nod2omoska 3a xueoma, obpaszogaHuemo e camusim
ueom. C TakbB TUM aKTUBHOCT M @HraXXMpaHOCT YYEHULMTE Cca BABbXHOBEHM Ja nmonyyart no-
3a0bNboYeHn no3HaHUA No TemuTe, KOUTO  m3yyaBaT. KoraTo dpopmute Ha [ENHOCT ce
cbyeTadaT M C MNOCTWXKeHUATa Ha AurntanHata obpasoBaTernHa peBosniiouus, ce uarpaxagart
HEPYTUHHU UHTEPAKTUBHM YMEHUS.

BaxeH mMomeHT B paboTaTa No mMatemaTuka e (poKycupaHe BHUMaHMETO Ha YYUTenst BbpXy
Bb3MOXXHOCTTa 3a MOBMLUABAHE MOTUBAUUSATA Ha yyeHuuuTe. Bbnpoca, KOMTO cv 3agaBame e:
Kak npomsiHama e pabomama Ha y4yumerns noenusiea 8bpxy popmupaHe Ha udcriedosamesicKu
YMEHUS y ydeHuuume, Heobxodumu 3a 21 eek?
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UpeaTa: MNbTaT Ha ToukaTa Mpu OBUXKEHMETO HA OKPBXKHOCTTa MO npaBa nuHuda. Konenoto u
€BOJIOUMATA — YBPKLWON Ha cekuusaTa oT 9 knac Ha kny06 ,[1poueHT 1 nonoeuHa”.

OnopHu noHATUA: NeoMeTpryHO MACTO Ha ToukM (TMT), OKPBXXHOCT, KpuBa NUHUSA

Llen Ha npoekrta: [a ce noBUWKM MOTMBaUUsiTa Ha YyYeHUUUTe, [a Ce Hacbpuu
n3crnefoBaTenickusAT Ayx M NoBGonMTCTBO Ype3 KOMOWHMpaHe Ha y4eBGHOTO CbAbpkaHue Mo
mMaTemaTtuka c acnekTu oT UcTopusita, 3aobukansiLara H1 cpefa v eXXeaHEBUETO.

3a ga ce npeogonesar TeXHUYeckuTe TPyAHOCTU, un3nons3same GeoGebra 3a n3cnegsaHe Ha
ABMXEeHNeTo 6e3 nnb3raHe Ha OKPBXHOCT No rnpaea JlnHuA.

2. Y4enku ce OT peasriHuUsi XXKMBOT

.3a0a4M, B3eTM OT XMBOTA, @ HE CXeMaTU4HO CMATaHe, UHAMBMAYanHo oOy4yeHue, a He
3aTpynBaHe ¢ opMynM C egHakBO 3a BCUYKM Temrno. ToBa e pedopmaTta B 0OydeHMETO MO
mMatemaTtuka [3]. PopmaTta HapekoXme ybpPKLWOr, 3al0TO BKIIOYBA NPEeACTaBAHE Ha KOHKPETHU
Kasycu n peanHa paboTta Ha y4acTHULMTE NO BpeMe Ha cboutmneTto.

[a 3ano4Hem ¢ obpa3s — konenoto. B cpaBHeHMe ¢ TekcToBeTe, 0Opa3nTe YecTo npegasaT Mno-
ApKo naenTe. 3aToBa Te MoraT Aa CrnyXaT KaTo Bb3MOXHOCT 3a Mo-3aabfiboyeHo n3cneasaHe.
Yuutenat ymeno Boau 6ecenara: M306peTsBaHETO Ha KONENOTO € NPsiko CBbP3aHO C Nporpeca,
[lano e TNnacbk Ha pa3BUTUETO Ha 3aHasATUTE, Ha Pa3BUTMETO Ha HaykaTa KaTo LSno.

— Kosi e eeomempuyHama ¢hueypa, Yuumo ceolicmaa ca usy4YeHu 8 OCMU Krlac — aHasio2 Ha Kosiesiomo?

— OkpwxHOoCMmMa

— A Kak dehuHupame oKpbKHOCM?

— [eomMempu4HO MSCMO Ha MOYKU 8 pasHUHama, pagHoomadasiedeHU om eOHa moyka. Ta3u moyka ce
Hapu4a UYeHmbp Ha OKPbXHOCMMa, a pa3cmosiHuemo — paduyc.

— Habnodasanu cme 08uUXeHUEMO Ha 8e/10CUNedHO KOJIelo CbC C8EMITUHEH PeqIieKmop 8bpXYy HEEZO.
Hapucysalme nuHusima, kosimo onucea e0Ha mo4yka Om OKPbXHOCmMa rpu mbpKasisiHe 6e3
Mb32aHe 8bpXy rpasa JUHUS.

YyeHnuute pucyeat B AHEBHULUNTE CU Pa3STIMYHUN KPpUBU NMMUHUN — HAKOU PUCYBAT OKPBXHOCTU.

Onuweme sepbasnHo ,mbms” Ha moykama.

— Toykama ,ce usduza” Hazope, cred mosa ,ce criycka” Hadory.

— Koriko Hal-8ucoko?

— Kornkomo e duamembpbm Ha OKPBXHOCMMA.

— Kornko Hali-Hucko ?

— Had-Huckomo nornoxeHue e 8bpxy rnpasama, 8bpXy KOSAmo ce ,08UXU’ OKpbXHOCmma u ,He ce
8pbla Hazad". CrnedogamesiHoO He MOXe HeUHUSIM mbm 0a € OKPbXHOCM.

— Onumatme ouwje sedHbX Oa cu npedcmasume u da Hapucysame ,mbms " Ha moykama.

y‘-leHVILI,I/ITe pucyeat n Be4e nma BepHn Moaenn Ha nMHuATa.
— [a sudum kakea Kpuga orucea moykama om OKPBbXHOCM, KOSIMO Ce mMbpKasis 10 rpasa JIUHUS.

Yuutenat ctaptupa guHamnyHus daiin u JeEMOHCTpUpa Ype3 MynTUMeAMEH NPOEKTOP NNHMSATA,
KOSITO reHepupa Touka, HEMOABWXXHO CBbp3aHa C OKPBKHOCT MpU TbpKarsiHe Ha OKPBXKHOCTTA
no npasa nuHus. OGsicHsABA, Ye Ta3n KpMBa NMHUA ce Hapuda yukiouda. MNpes BCUYKM eTanu Ha
pa3BuTME Ha MaTemaTuMkaTa M3y4yaBaHeTO Ha KPUMBUTE NUHWM € MNpPeACcTaBnsiBano WHTepec.
MaTtemaTiuuTe npes BCUYKM €noXu ca ce onuTeanu aa oboO6LUST NOHATUETO, KaTo Ha npeaeH
nnaH n3senar obLnTe XxapakTEPUCTUKN U CBOMCTBA Ha KpUBUTE.

— Kaksu Kkpusu nuHuu cme ,cpewanu’ 8 Hacogeme o Mamemamuka?

— Kpusa 3ameopeHa fuHUS ... OKPBXHOCM.

— Kakea degbuHuyus moxem 0a 0adem 3a yuknoudama?

— Kamo eeomempu4Hu Mecma Ha mo4Ka, HerodB8UXHO C8bp3aHa C OKPbXHOCmMMa, Ko2amo ms ce
mubpkarnsa 6e3 niab3z2aHe o rpasa JIUuHUs.
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DISSEMIN,

[la pasrnegame HsSIKOM CHUMKW OT cTaTuaTa ,EQMHCTBO Ype3 MHoroobpasme” [1].

Mo-HaTaTbK yunMTensaT oOsiCHsABA MeTOAMKaTa Ha uacrnedBaHe — TOW 3Hae OO0 KakBO MOXe da
AOCTUrHe 1 noctaesa npobnemHarta cutyaumus: Kak usanexda uHusma, Kosimo ornucea mouka,
ebmpewHa 3a Konernomo? Ako h e pascmosHuemo Ha moykama 00 ueHmbpa Ha
oKkpbxHocmma (m. e. rnpu h <r) ,kakKgo ce cry4ysa”’?

— Toykama npasu rno-masnku OMKIOHeHUsT Hazope U Hadony U ,U3MUHaea’ rno-kpambK Mbm.

— A aKo moykama e 8bHUWHa 3a OKpbXXHoCmMma?

— [lpu h > r, ,pasmaxbm’ Ha nUHUSMa € o-2o/1sM, MM Ha moYykama cnusa’ nod npasama, Mo
KOSIMO ce G8UXXU OKpBbXHOCMMa, u ,ce u3duea’ rno-eucokKo.

— Konko no-sucoko?

— Ha pascmosiHue h — r Had Husomo Ha yukrioudama.

OCHOBHM A€MNHOCTH MO NpPOeKTa:
Yuurten YyeHunum

3apgaea Bbnpoc: Kak usanexda nuHusma, PucyBart kpuBu NuHUKM, pascbxgasar,

KOsImo orucea moyka om OKpbXHOCmMMa obscHaABaT

rnpu mbpKassgHemo cu 6e3 rnib3zaHe rno

rpasea /uHuUsA?

Ob6scHsABa, AEMOHCTpUpPA Ype3 AMHAMUNYEH HabniogaeaT ,TbpKansHeTo” Ha KONEeNnoTo u

copTyep LMbTA" HA TOYKKN, CBbP3aHWN C OKPBXHOCTTA

3anos3HaBa ¢ rotoBus hain ExcnepumeHTMpaT Ypes AuHaMU4HNS
cobTyep nNpu pasnuyHM CTOMHOCTM HA h u r

HacouBa BHUMaHMETO OTkpuBaT 3aBMCMMOCTU Mexay h u r n Buga
n oopmaTa Ha NUHUUTE

Boau auckycusaTa ObscHaBaT, onuceart 1 ce apryMeHTupar,
AeduHupaTt HOBWN NOHATUS

JlogaBsa’ Krno4oBm gymMu M3BbpLuBaT OHNanH npoyvsaHe

KoHcynTtupa, noowpssa PaboTtaT B ekunu, KOHCTpyupar ,gaHTenn”

3anosHaBa ¢ nHtepgenca Ha GeoGebra EkcnopTupaT CHUMKM Ha cb3gageHuTe
MOZENM KaTo KapTUHKa

CuctemaTtmsnpa onurta 4pes BbNpocu u MpaeaT nssogun n o6006LLEHNS

AncKycus

lMpoBokMpa ¢ noaxoasaLLM BbNPOCH [aBaT ngeun 3a HoOBM NPOEKTH

NPOABLIDKEHNE N HAACTPOVBaHe Ha TemaTa

Bcekn yyacTHMK paboTu wHOMBMAYaNHO Ha KOMMTLP, OMNWTBA, MOCTPOsiBA LMKIouaa,
reHepupaHa oT To4YKa BbpPXY OKPBXKHOCT C NMPOU3BONEH paaunyc I.

— Heka ceza pasanedame ,mbms” Ha MoYka om ebmpewiHocmma Ha Kpbea (Kosies10mo), Hamupauw,a ce
Ha pa3cmosiHue h om yeHmbpa Ha OKpBXXHOCMMa.

— 8Hayu Ha pascmosiHue h <r. [omoego — rony4yasame 5!

— A ceea 0a npocrnedum ,bms", Koeamo mo4ykama e U38bH K0J1es10mo.

— Tpoxoudama e Kpuea, ornuceaHa om moyka, HeU3MEeHHO C8bp3aHa C OKPBXHOCM — mbpKanswa ce rno
npaea 6e3 nnvb3eaHe. lNonyyasa ce Kozamo Kpusama ce ornucea om moyka M, nexawa ebH umu
ebmpe 8 oKpbXHOCMmMa ¢ ueHmsbp O u paduyc r.

— Kak we degpuHupame mpoxouda?

— [eomempuyHo Msicmo Ha mo4ka om ebmpewHocmma (Unu U38bH KOJIesIo0mo), Ko2amo umame
dsuxxeHue 6e3 xrb32aHe o rnpaea.
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3. OT KOnenoTto KbM Kanod)epCKaTa AaHTerna, eKunHarta pa60Ta n oule Hewo

M3auraHeTo” u ,,CHMKaBaHETO” Ha TOYKaTa Bae KpacuBM NMHUM NogobHO Ha gaHtena. MNbTaT Ha
ToykaTta e Ty CTpbMEH, Ty noferart, KaTo NbTa Ha gaHtenaTta — ¢ npunueu u otnueun. Cnepg
NpoBeAEHOTO OHMaWH NpoyyBaHe y4YacTHUUUTE B ybpKLIONa Crnofdenuxa 3awo JaHTenaTta e
YHUKaNHa W npuBrekaTenHa, paskasaxa, 4e T8 € guarnor Mexay MmHarno M HacToslwe, pbueTe
Ha MoKoneHust 6bNArapkn s U3BarBaT C HEBEPOSITHO TBOPYECKO BboOpaxeHue. KanodepckaTa
AaHTena cnonyynueo gonbnBa Gnscbka Ha eBponenckata coBankoBa AaHTena. Havanoto n
noctaea OygHa kanodepka, kosTo npe3 1909 r. yum B knaca 3a m3paboTka Ha npodyTaTa
Optokcencka gaHTtena B MHgyctpmanHoto yunnuuwe B Codus, a Korato ce Bpblla B pogHus
rpag, Beye e gobasuna cBOM MOTMBU KbM Hesl U YCNsiBa A HaNoOXu CBOW CTWM, Aan Ha4yanoTto
Ha kanodpepckaTta gaHtena [4].

MoxeMm ga nonyynm pasnuyHu fnHUK, KaTo NPOMEHSIME MO NOAXOASLL, HA4YMH CTOMHOCTMTE Ha h
npes onpefeneHa crtbnka cnpsimo r. Kak da 2o ocbwecmeum 8 ekun? [pynupalime ce no
Osama Ha komrombp. Obmucrieme ¢ KOJMIKO JUHUU we ,u3egpadume” OaHmernama.
lpecmemHeme nipu Kakeu cmoUHocmu Ha r u h we ce nomy4yam ecmemu4ecKku KOHgbuaypayuu
om JIUHUU, C8BbP3aHU C OKPbXHOCMMa? YdyacTHuumte odhOopMAT ekunu no gBama. 3anoysa
TBOPYECKO XYXXEeHe, npecmsTaHe, usBoau: h M r ga ca KpaTHM Ha €OHO M CbLUO 4MCho.
MonyyaBaTt gaHTenu oT cegem, OT OCEM JIMHUN.

4, WUsBogu

Upes aHanuaa ,Kosfko Han-BUMCOKO” U ,KONKO HaW-HUCKO”, YYEHULUUTE MHTYUTMBHO JocTurat go
noesta 3a Han-ronsgMa U Han-manka CTOMHOCT Ha yHKuMs. ETo unacnegBaHeETo, KOeTo
npoBegoxa y4yeHuumTe:

— JluHusima, KosIMO onucea moYkama Om OKPbXHOcmma, € uukiouda. JluHusma Ha moyka 8
Kosiesiomo e ckbCceHa yuknouda (mpoxouda), a Ha moykama U38bH KOJ1esiomo — yObI/mkeHa Yukriouoda.

— [AwbmxkuHama Ha eO0uH UUKbST € paseH Ha Ob/KUHama Ha OKpbXHOocmma, 3awomo mol
npedcmasnsiea €0HO HEeUHO Usisio MbpPKyigaHe.

— Koeaamo ce Hamarnu paduycbm Ha OKpbXHOCMmMa 08a Nbmu, MbmsAm, KoUmo u3dMuHaga mo4vkama rnpu
e0HO 3aebpmaHe ce Hamarnsea 08a NMbmu U 8 eOUH UUKBbN Ha yuknoudama ce omecmeam’ dea
UuKb/1@ om Hogama yukrouda u m. H.

— Kpusama e nbmsm, mpaekmopusima Ha dsuxewja ce moyka, cebp3aHa C OKpbXHocmma.

— Ob6wa xapakmepucmuka Ha mesu mpu Kpusu fIUHUU:

— mosea e Mbmsim Ha MOYKU, C8bP3aHU C OKPBLXXHOCMMa,;
npu h = r mpoxoudama npemuHasa 8 Yukiouoa;

— npu h >r mpoxoudama ce Hapu4ya ,yObrKeHa yuknouda”,

— npu h <r mpoxoudama ce Hapu4a ,CKbCeHa yukouda”.

— [lpu ymeno KoHguzypupaHe Ha JfuHuUume ce rioflydaga Maaudecka ¢beepusi — aHaso2 Ha
Kanogpepckama OaHmerna.
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YuntenaT B pondta Ha Meamatop NpoBOKMpa M NogabpKa guanora y y4eHuka 3a siBneHvaTa u
TAXHOTO 0BGSICHEHME, ONMMCaHNE U n3cneaBaHe. YUNTEnNAT 3Hae A0 KakBO MOXe Aa ce AOCTUTHE,
NnocTaBs BbMPOCU M Cb3gaBa NpobnemHu cutyaumn: Moxe su Oa 2080pum 3a e0UHCmMeo U
MHO2006pa3ue npu me3u /UHUU? — €OUHCTBOTO Ce nogyepraBa 4Ypes3 aHanu3 Ha obwumTe
XapaKTePUCTUKN Ha Te3n KpMBWU, MHOroobpasmeto — upe3 wu3crnefBaHe, HayepTaBaHe Ha
NUHUUTE, NpY pasrnexgaHe Ha pasnuyHu ctomHocTM Har m h (npuh>r, h<r).

MHoro BaxHo e [a ce oTbenexu, Ye AokasaTencTBo 3a eAUHCTBOTO € (hakTbT, Ye npu h =r
TpoxouaaTta npeMuHaea B umkrnouaa [2].

------------------

2 V:-.:: ..: . :.. ..:_V::.'_ ans -: . :_-\

LI

trochoid r=.25. h=.15
circle r=,26 ——

trochoid r=.25, h=.4
circle r=.25 ——

°.5 1 0.5

° | AV, U

o .5 1 1.5 ] 0.9 1 1.5

B kpas Ha ybpkwona yuntensTt npasu o6obLueHVe, oLueHsiBa NoCTUrHaTUTe pesynTtaTtv U aaea
AOMBAHUTENHU NPUMEpPH 3a 3aa4M CbC CPOAHO MaTeMaTUYeCcKo CbAbpXKaHue.

5. Pe3ynTtatu oT npoBeAeHUA ybpKLUON

Cnep npoBefeHa aHkeTa 3a pesynTaTi OT ybpKLIOona YyCTaHOBUXME:

1. Bcuukn yyeHuMuM ca 3aganu Bbhpoca: Kakbe e nbmsam Ha moykama om
OKpBXHOCMMA Mnpu MmbpKasissHemo U Mo rpaea UHUS? Ha CBOM Cby4YeHUUM U Ha
CBOWTE pOAMTENW W Cred ToBa ca M3nomns3BanM OBSCHEHMETO CbC CBETMUHHUSA
pednekTop Ha BenocunegHoTo KOnero;

2. Tonmama wvact oT yyeHuumte (75%) ca Tbpcunu camoctosiTenHo B WHTepHet
NCTOPUYECKN CBEAEHUs 3a U3y4yaBaHe Ha KpUBUTE M 33 BUOOBETE KPUBW, CBBbP3aHN C
OKPBXKHOCTTA;

Benukn yyeHnum m3pabotmnxa” caMOCTOATENHO U uanpatmxa ,gaHTenun”;

4. TlonoBuHaTa y4acTHULM ca TbpcunuM maTtepuann 3a kKanodepckata pJaHTena B
MHTepHeT.
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6. [lMepcnekTuBm

Pabotata no wu3cnenoBaTenckUs MNPOEKT e MNPOAbIKM B CNeAHMTE  HanpaBreHus:
pasrnexaaHe U uscrnenBaHe Ha NbTs Ha UKCMpPaHa BbPXY OKPBKHOCT TOYKa MpW TbpKansHe
6e3 Nnb3raHe Ha OKPBLXHOCTTA MO OKPBXKHOCT BbTPELUHO U BBHLLHO:

° n3yvyasaHe Ha reoMeTpn4H MecCTa Ha TOYKM 4Ype3 AMHaMn4eH coq)Tyep n

o cncrtematTusnpaHe Ha 3agadm 3a 74X OT pealiHuA XUBOT.

7. 3aknrouvyeHue

OnHamnynnat codptyep GeoGebra e nHoBatmBHa yyebHa cpefa, KOSTO MPOBOKMPA U MOTMBUPA
yyawmTte 3a 3agbnboyveHn wuscnegBaHusl. Cnen nNpoBeAEHWS YBPKLWIOM BCUMYKA  YYEHMLM
cnogenuxa, Ye nmaT HyxXga OT noBeye MPUNOXHW U3crnedoBaTerncku 3agaym, OT aHanuau, a He
OT MeXaHWYHW uavncrneHus. Te onpegenvxa martematTvkata KaTo eKCrnepuMMeHTanHa Hayka,
CBbp3aHa C peanHust XMBoT. Ype3 TakmBa HabnoAeHMA 1 NPaKTUKU Yy ydeHuumTe ce hopmmpa
dumnocodcko OTHOLIEHME KbM 3aobukanswata HWM OENCTBUTESNTHOCT OTHOCHO €OWHCTBOTO U
MHOroobpasmMeTo Ha sBMeHus, NoBuLIaBa Ce MOTUBAUMATA UM U Ce U3rpakgaT HepyTUHHMU
WHTEPaKTUBHU YMEHUS.
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OnHaMun4Ha reoMeTpusa B 5. Knac — NOCTUXEeHUA
U npeamn3BuKartTesictiea

CBeTtnaHa nnoHoBa
Yuunuwe 119 COY ,Akag. Muxaun ApHaynos”

Pe3lome

B cmamusima crnodesnisim MOsSi orum U gre4amrsieHusi om u3ron3eaHemo Ha OUHaMu4YyHU ypouyu,
paspabomeHu o npoekm ,@uboHayu” [1] 8 yacoeeme no mamemamuka 3a 5. knac. lNpunoxux
eu npu npernodasaHe Ha 2eoMempuyeH Mamepuan om 5. Knac, kamo 8 yac u3rnosnsgax eOuH
KOMMIOMBbP U [MPOEKmMop, maka 4Ye ypokbm 0Oa ce criedu akmueHO Om BCUYKU Y4YeHUUU.
YcmaHosux, ye mesu ypouu moeam 0da yrnecHsm MHo20 pabomama Ha y4dumerss 8 u4ac.
Cnecmsisa ce speme, rnpassm ce 6bP30 MOYHU 4Yepmexu Ha ObCcKkama, MPo8oKupa ce
UHmMepecbm Ha ydeHuyume KbM rpernodasaHusi Mamepuars, CmuMynupa ce MmsaXHOMO
8bObpaxeHue.

B OuHamuuyHa cpeda yyumesnsim MOXe Ha MOMeHma Oa cb30asa HO8U 3adayu CbobpasHo
HUBOMO Ha ycgosisaHe Oom y4yeHuuyume. Hal-eaxHomo npedumMcmeo e, Ye yyeHuyume moaam
camu Oa cu uszpaxdam xuriome3su, 0a exkcriepumeHmupam, O0a Ooka3eam MamemMamu4ecKku
mebpdeHusi u dopu Oa cb3dasam cobcmeeHu 3adayu [2]. Taka me ydyacmeam akmueHO 8
y4ebHuUs rpouec.

Owe no-ecpekmusHa 6u buna pabomama C ypoyume, akO 8CEKU y4YeHUK pasrosiaza C
KOMMombp M0 8peme Ha Yyaca u Moxe 0a pabomu caMocmosimesiHo.

AKo pasnonazame U ¢ uHmepHem, 6o2zamcmeomo om memu, paspabomeHu 3a 5. knac [1, 3, 4]
€ morsikoga 20/1IMO, 4Ye buxme u3nondsanu exedHeeHO calima Ha ekurna Ha ®uboHa4qu 3a
MHO20 Mo-OUHaMUYHU U UHMePECHU ypouu.

KnrouyoBu aymm

uscrniedosamericku nodxod, npoekm Fibonacci, duHamu4yeH cogpmyep

1. YBoao

3a nporpamata GeoGebra n HellHUTE BB3MOXHOCTM 3a NPbB NbT Hayuynx OT r-xa CrenunaHa
ATaHacoBa, rmaBeH yunTen no matematvka B HaweTo yuunuuwe. Cneg kato Gewe nocetuna
KypcC, TSl 3ano3Ha Komnermte no matemaTuka U MHdopMaTuKa C Ta3u nporpama v opraHusvpa
00y4YeHMeTO HM NO OCHOBHUTE BB3MOXHOCTM Ha HEWHOTO MNPUIIOXEHWE B 4YacoBeTe Mo
mMaTemaTuka. A3 65X MHOro BrevatneHa M pewnx Aa 9 U3non3sam Npu npenofaBaHeTo Ha
reomMeTpuyHust matepuan B 5. n 6. knac. B nonesHocTTa Ha nporpamaTa ce ybeanx u cnea kato
npe3 toHn 2011 r. noceTuxme 3aedHO C r-xa ATaHacoBa W HEWHW YYeHWUW, MOon3BaliM Beye
GeoGebra B yacoBeTe No mateMaTuka, CEMUHAP Ha ekuna Ha npoekT @uboHayu, CbNbTCTBALL
paboTHa cpewia Ha KOHecko 3a obpasoBaHueTo, npoBedeHa B bbnrapusa [5, 6]. Ha Hero ce
3ano3Hax C onuTa Ha Komnern oT usnarta ctpaHa u JYyxbuna. Owe noseye ce ybeamx B nonsarta
OT M3MNON3BaHETO Ha AWHAMWYHW Cpeau cred CbBMECTHOTO HUM yvacTue C r-xa ATaHacosa,
HerHM 1 MOW yyYeHuum B HaunoHanHus cemuHap no matematmyecko obpasoBaHue B MHCTUTYTa
no matemartuka u uHdopmatmka kbM BAH npes gekemspu, 2011r.
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2. U3noxeHue

Korato cnomeHax npeg MouTe y4veHMUM OT MaTemartmyeckata napanenka B 5. knac 3a
GeoGebra, ce okasa, 4e MMa y4eHuK, NO3HaBRAaLL, Ta3n gUHaMuYHa cpena. bele Hayuun 3a Hes
OT cBos Galla, KOMTO s n3nonsea B paboTtaTta cu. Toea cbbyan NOBGONUTCTBOTO Ha OCTaHanNuTe
M owe B crnefBawms 4ac no MHPOPMAUMOHHM TEXHOSMOrMM y4dutenkata r-xa HwukonuHa
leoprmeBa ™ e 3ano3Hana ¢ GeoGebra. Taka, 4e koraTto 3anoyHax [fa W3nonssam
ONHaAMUYHUTE ypouu, paspaboTeHn No npoekT Fibonacci, yyeHuumMTe Beve Mmaxa WM3BECTEH
onuT.

Te3n ypoum ynecHsiBat pabotata Ha yuuTensa B 4ac, 3alW0TO oHarneassaT MHOMO YCMeLHO
JokasaTternictBata Ha OpMynuTe, HanpuMmep 3a nvua Ha reoMeTpudHu durypu, paeat
Bb3MOXHOCT 3a KOHCTpyMpaHe Ha MHOro 3afayu B caMus 4Yac, B 3aBMCMMOCT OT CTeneHTa Ha
yCcBOsiIBaHe Ha matepuana. Han-BaxHOTO npeauMcTBO obave € Bb3MOXHOCTTa y4YeHMUmMTE caMu
Aa Jeptaat dwurypu, ga cb3gaBaT cobCTBEHM npumepwn, Oa u3cnegsaT M aHanuaupart
reoOMeTPMYHM CUTYyaumMM U MO TO3M Ha4MH Ja YCBOsIBAT 3HAHWSTA akTMBHO. Taka Hanpumep B
ypoka ,BugoBe 4etvpubrbnHuum” [7] Te OMCKYTMpaxa MHOTO OXMBEHO BPB3KUTE MexXay
BMAOOBETE YETMPUBIbITHULUM, OKATO eANH OT TAX Ce onuTBalle Aa Noapeaun NpaBuUiiHO MMeHaTa
UM Ha gbckata. YYeHUuuTe Wu3non3Baxa MHOro MNpaBUITHO MOHATMATA MOOMHOXeCcmeo |
ceyeHue Ha MHoxecmea. IHTepecHa nm Oelle 1 3agayaTa, B KOSITO Ypes NpeMecTBaHe Ha BPbX
Ha YeTUPUBIBIHWK B KBagpaTHa Mpexa MoraTt ga nonydvaT ycrnopeaHuk, Tpanel u ocobeHo —
paBHOOeapeH Tpaneu. Taka Te 3aTBbpasBaT 3HaHMATA CU 3@ YCMOPeaHOCT, a npu
paBHOOeapeHWst Tpanew, MHTYMTUBHO M3MNOoN3Baxa HAKOW OT CBOMCTBATa MY, KOMTO Lie udyyaBsaT
yak B 7. knac. MHoro nm xapeca 3agadata ,HanpaBu matematnyecka NaHTOMUMA”, KOSTO UM
Aafe Bb3MOXHOCT Oa pasBUXpAT BbOOPaKEHMEeTO CUM M Oa MNoKaxaT OOpu apTUCTUYHMU
CnocoBHOCTW.

B ypoka 3a nuue Ha TpubrbnHuK [8] nanonasax 3agaya 1, 4ypes KoATO B AMHAMUYHA CUTyauus
yYEHMLMTE BMXKOAT KaK TPUBIbIHUKBT ce NpeobpasyBa A0 NPaBObIbIHMK U MOraT Aa HanpaesT
npegnonoxeHne 3a ToBa, kakBa e copmynata. Owe no-uHTtepecHo nm Gelwe npu nuue Ha
Tpanewu, KbAETO MMaT Bb3MOXHOCT [Aa HabnwgaBaT peKoHCTpyupaHe Ha Tpaney Ao
NPaBObIbIIHUK, AOMbNBAHE A0 YCMOPEAHUK W PEKOHCTPYKUMS A0 TpubrbiHuk. Pas3bupa ce B
TE3n ypouu M3Mnon3Bax KOMMTbpa camo 3a Aa oHarneas GopMynute, criefy KOeTO € HYXHO
yyeHuumuTe da pellart 3agaudute OoT yvyebHuka, 3a Ja ce HayyaT [a usnonssaT O3HayeHusaTa 3a
CTPaHW, CbOTBETHUTE MM BUCOYMHM U Aa MoraT Aa noapexaaT peleHneTo Ha 3agadarta. Te
nonyymxa 3a goMallHa paboTa 3ajadarta Aa HavyepTasT C JIMHWSA M MOJNIUB PasnMYyHUTE BUAOBE
TPUBIBIHULN CNOPeA bInMTe U TEXHUTE BUCOYMHU. Cnopea MeH € BaXHO yYeHuumTe aa morat
Aa HanpaeAT 4yepTex CoOCTBEHOPBYHO, 3allOTO TOBA pa3BMBa TEXHU JNNYHU KayecTBa, a
KOMNIOTbpa Mon3eame, 3a Aa ynecHum pabotaTta B 4aca, a noHsikora u ga ce 3abasnsasame.
McTuHcka npoBokaums 3a Tax 6ewwe ypokbsT ,, TaHrpam” [9]. Korato e paspaboTeHa B AgMHAMMYeEH
YPOK, YYUTENAT NIECHO MOXe Aa 3arno3Hae yyYeHuLMTe CU C Ta3un anoHcka urpa. Hue s nrpaxmve
MO HAKOSIKO MMHYTUW B pasnnyHn ypoum 3a pasHoobpasune n otmopa.

M3nonseax u ypoka 3a nuue Ha YeTUpUbIbIHMK. TBbPAe MHOMo BpeMe OTHEMAa Ha yyuTens B
Yyac [a rnokaxe Ha BCEKM YYeHUK kak b1 Morbn Aa pasgeny YeTMpubrbiiHMKa Ha TPULIbIHUALM,
YMUTO NULA MOXE [Aa HaMepu MU MbK Aa ro ,onakoea” B NPaBObrb/IHMK, korato paboTu B
kBagpaTtHa Mpexa. C OvHaMWYHMS YpOK ToBa CTaBa MHOro 6bp3o, 3all0TOo MpexaTa e
npoekTMpaHa Ha AbckaTa W YYMTENsAT MokasBa Ha BCUYKWM, KaTo YepTae HamnpaBO BbPXY
yepTexa. ToBa xapeca MHOro Ha mouTe ydyeHuuu. Oule no-BboaylleBeHUM Gsixa obaye oOT
Bb3MOXHOCTTa CaMM [a CU HanpaBsT 3afauyu, KaTo 4YepTasiT COOCTBEHW YETUPUBIbIHULM.
MouyBCTBaxa ce UCTUHCKM TBOPLIM U Ce CbCTe3aBaxa, Ko Le U3MUCIM NO-CIOXEH NpUMep.

Ho Han-uHTepeceH nm bewe ypokbT ,Popmyna Ha NMuk 3a nuue” [10], konto paspaboTuxme B
yac no 3UM. YpokbT 3anoyHa C MNperoBop Ha ToBa Kak MOXeM [a HamMepum nuue Ha
4YeTUPUBIbITHUK B KBagpaTHa Mpexa. YYeHuuute no3HaBaxa Beve MHoro gobpe u ggarta
mMeToda — 4pe3 pasgendHe Ha UIrypu, YMMTO nvMua MOXeM [Ja W34YMCnvM, unu 4pes
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.naketupaHe”. Cnea koeTo noctaBux npobrnema 3a HamMupaHe Ha Nuue Ha No-CroXHU urypm B
KBagpaTHa Mpexa C ObJ/DKMHA Ha cTpaHaTa Ha kBagpartyeTo 1. 3anosHax yyYeHuuuTe ¢ KpaTku
NUCTOPUYECKM OaHHM 3a aBCTpUNCKMA maTemaTuk eopr AnekcaHabp MWK u 3a ToBa, 4Ye TOon e
Hamepwn opMyra 3a HaMmMpaHe Ha nuue Ha TakMBa Urypu, Kato usnonssa 6pos Ha Bb3nuTe
no KoHTypa k n 6pos Ha Bb3nuTE V BbB BbTPELLHOCTTA Ha courypaTa. Cneg ToBa MM Npeanioxmx
Ja onutat camu Aa oTKpuaTt dopmyrnaTta. ToBa M BboAyLLIEBU, HO U CMYTU, 3aLLOTO Te 3Ha4T,
ye omKpumusima ce npassm om 8eJluKU y4eHu. TyK € MHOrO BaXHa ponsTa Ha yduTensi, KOWTo
TpabBa ga rm Hacbp4u, Aa r’M pbLKOBOAW Npe3 LANoTo BpeMe, HO HAKaK OT AUCTaHUMS, 3a Aa He
UM OTHEMe YyOOBOJSICTBMETO, Ye ca ce cnpaBunum camun. Ha pgbckata Gelwe npoekTupaHa
KBagpaTHa Mpexa C YeTUPUBIbIHKK 1 Tabnuua, B KOSTO Aa HaHACcAT CTOMHOCTUTE Ha K, v 1 S.
Y4yeHuumTte nonutaxa ganu we Tpsabea ga nonbrHAT uanaTta Tabnuua. A3 UM 0BACHUX, Ye
BCBLLHOCT OTKpUTUSITA Ca pe3ynTaTt OT MHOro TpyA, NocnefoBaTenHocT n ambuums ga gosegeLu
HewaTa QJokpan u pabotata 3anoyHa. Te npeanoxumxa pga wsyucnseat nuuarta 4dpes
nakeTnpaHe. Camu npomMeHsixa YeTUpUbIbIHWKA, Taka Ye Aa OTroBaps Ha CTOMHOCTUTE Ha Kk u
Vv, 3agageHn B Tabnuuata. Xapeca MM TOBa, Ye OTKpPMXa MO KakbB Ha4YMH Oa MNPOMEHAT
YeTUPUBIbIHWKE, 3a Aa U3MON3BaT U3YUCHEHUSATa OT NpeavLLHUS npumep.

k v S
4 11 12
4 10 11
5 7 8,5
5 6 7,5

Cnen kato nonbfiHMXa 4YacT oT TabnuuaTa MO MOM YKa3aHus, M Hakapax fa ornegar
pesyntatute. Te 3abensidaxa, 4Ye 4yacT OT nmuarta ca gpobHu umucna. MNonutax rm umat nm
npegnonoxeHne 3awo, a Te Ha GasaTa Ha u3vMcneHusiTa cM gagoxa OTroBop, Ye ApobHuTe
yucna ce nony4vaBaT OT M3YUCASIBAHETO Ha fnvuaTa Ha NPaBObIbAHUTE TPUBIBMAHULN, KOUTO
n3BaxxgaT OT NUUETO Ha NakeTupawmsa NpaBObIbAHMK. Te3n ApoOHM CTOMHOCTU ce nony4daBaT
cnepn genedve ¢ 2. Hacounx rn ga pasrnegat CTOMHOCTUTE Ha K 1 v U ga noMUCNAT Kak morat
Aa nonydart CcbOTBeTHaTa CTOMHOCT Ha S. XunoTtesaTa, 4ye TpsbBa Aa Aenum Ha 2, ce nosieu
Obp30, HO KOS OT ABETE CTOMHOCTM? [NpeanoXux MM KOMNIOTLPBLT Aa HU NMOMOrHe, KaTo U34MCnu
OWE HSIKOJIKO MpMMepa Mo TAXHO MPEASIOKEHME, U TM OCTaBMX MO OBOWKM Aa CTUrHaT Ao
oTroeopa. M He crneg Manko ce nosiBu NpeasiokeHMeTo: Ha 2 we genum K. [1o oTKpuTMeTo Ha

dopmynarta S :%+v —1 ce cturHa cnep 6ypHu obcbXaaHUst U CNopoBe, HO MbPBM ycnaxa Aa

A OTKPUAT B €Kun ABama y4deHuUuun. Mo npeanoxeHme Ha oCtaHanmnTe Ta3un (bopmyna Lie HOCK
TEXHUTE NMMEeHa 3a Hac.

Cnep kaTo umame Beye HoBa hopMyna, NpeMuHaxMe KbM HEMHOTO M3Mon3BaHe B 3afava 2 oT
AVHaMUYHUS YPOK. Tam s NPUMOXMXMe MbpPBO 3a W3YNUCMSBAHETO Ha Nnula Ha Mo3HaTy
reomMeTpuyHu urypu, kato HanpaBuMxme MPOBepka W Ype3 cTaHZapTHUTE opMynn, KOUTO
3Haem. Ho yyeHuumTe noxenaxa ga NpeMMHEM KbM MO-CIOXHWU burypu, 3a KOUTO HsiMame
dopmynu, a MbK pasgensHeTo MMM NakeTMpPaHeTO ca CBbP3aHM C MHOMO W3YUCMEHUS.
MpunoxeHneto Ha cdopmynaTa Ha MK Me Hakapa [da Hacoya yyeHuuuTe M KbM TOBa, Aa Cu
N3rpagsaT HsKakBa cucTteMa Ha 6poeHe Ha Bb3nuTe, 3aloTo Npu No-CroXHU durypu 6poeHeTo
Beye e npobnem. Cnep kaTo ce crnpaBMXMe W C Hero, U3Mnon3BaHeTo Ha dopmynarta ce
NnpeBbpHa B Y10BOSICTBME.

B Kpasi Ha 4Yaca eOguH ydeHUK Bb3KNUKHA: [0Croxo, moea e Hal- xybasama ¢opmynal. A3 6ax
npyvHyaeHa ga otbenexa, 4Ye T9 MMa 1 HAKOM HeJocTaTbLM KaTo TOBa, Ye ce npunara camo 3a
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curypy B KBagpaTHa Mpexa M TO CbC CTpaHa Ha kBagpaTtyeto 1 MepHa efuHuua. BepgHara

oba
CBb

Yye Te Me MonuTaxa KakBo Le CTaHe, ako cTpaHaTa € 2 MepHU eavHuun. YacsT belle Beve
PLUMM U TO3M BBMNPOC OCTaHa [a Yaka CBOsi OTroBop. ToBa 6e HOBOTO Mpean3BMKaTesncTBo,

KOeTO 3aCTaHa npea Hac.

3. 3aknrouyeHue

MpennsBMKaTeNCTBOTO MHOMO CKOpo belle paspelleHo — ¢ eaHo 3apexaaHe Ha GeoGebra u
Marko eKCrMepuMEHTM ¢ MaljabmpaHe. A 3a HSIKOMKO yYeHuumM oT kny6 ,Mnag npunoxHuk” — u
ypes3 XoMoTeTus.
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Peslome

3adayume 3a eeoMempuyHU Mecma om MOYKU ca MHo20 ydobHU 3a paboma ¢ OQuHaMu4yeH
cogpmyep. Te cvObpxam 0Osa emarna. ornpedesnisHe euda Ha 2eoMempuyHOmMo MsSCmo Uu
dokazamersicmeo Ha ,0mKpUmomo” 2eoMempu4yHoO Msicmo. B nbpeusi emarn e MHO20 MosIe3HO
u3nion3eaHe Ha OuHaMu4yeH cogmyep, O0COBEHO 3a [MO-CIOKHU 2e0MempuyYHU Mecma, 3a
Koumo ca Heobxodumu 2onisiM bpoli ekcriepumeHmu, 3a da ce oro3Hae ¢hopmama Ha TMT. B
mo3u cMuCb/1 u3y4YagaHemo Ha obekma e CX00HO C eKkcriepuMmeHmanHama paboma b8 8CeKu
0sn Ha Haykama. Taka KOMMombpbM cmaea CuifieH UHCmpyMeHm 3a uscredosamersicka
detHocm. lMpumepu 3a moesa criodesisiMe 8 Hacmosiwama cmamusi

KnrouyoBu aymm

FeomempuyHU mMecma, 2eomMempuYHU OpHaMeHmuU, eKcriepumMeHmu ¢ OUHaMu4YHU KOHCMpyKuuu

3agaunte 3a reoMeTpUYHM MecTa n3passBaT OBMXKEHME — HEeLO PSOKO CPeLaHo B YYUITULLHUS
Kypc no matemaTtuka. Ha ekpaHa Ha komnioTbpa MOXe ga ce Habniogasa OduHamMukama Ha
obpasysaHe Ha reoMeTPUYHOTO MSACTO, Aa ce pa3bepe CNOXHUAT (B HAKOM 3agayvun) HayvH Ha
HaTpynBaHe Ha ToykuTe B [MT.

B Tean 3agaym MHOro 4ecto BMObLT Ha reoMeTpu4HoTo MACTO 3aBUCU OT TOYHUA I/1360p Ha
OaHHUTE B YCIOBUETO. B 103K cMuCbN egHa He3HauuTemNHa NpPpoOMAHa Ha BXOOHUTE OaHHU BOAU
0O M3MeHeHne Ha Buga " qupmaTa Ha reoMeTpnyHoTo MACTO, KOEeTO MNo3BoJidBa Oa ce
cbcmassim Hogu 3adayu, 6rnmsku go yCnoBMeTOo Ha gageHaTta, HO C pa3findyeH OTroBop.

ETo YCNoBMETO Ha 3aAadaTta, KOATO e KparHa Len Ha ekcnepuMeHTa:

[a ce Hamepu 2eomMempu4yHOMoO MSCMO OM MOYKU, 8bMPEWHU 3a rnpasusieH nemobebiIHUK,
Koumo ca cpedu Ha He [0-mMasko Om mpu OMCeYKU C Kpauwja ebpxXy cmpaHume Ha
rnemowebrIHUKa [1].

Llle cnopgensi, 4ye ekcnepuMeHTLT 3anoyHa owe MuHanaTta roguHa. [lloctaBux 3ajada Ha
yyeHuuuTe Aa pa3paboTaT Ha rpynu Temu oT y4ebHus matepuan no matematuka. bele B kpas
Ha roguHaTta u Bedve 6AX 3ano3Hana MHOro KrnacoBe C Bb3MOXHOCTUTE Ha AMHaMuUyHaTa cpefa
GeoGebra [2]. Taka Ha gBama oT Tax — CrtaHucnasa KuuvykoBa u Kpacumup Anekcues um
Xxapeca AeMOHCTpaLuusaTa Ha TeopeMaTa Ha BapuHbOH 3a cpegute Ha YeTupubrbnHuK. Opyrute
y4YeHMLUM He ce 3ananuxa rno npoekTuTe, Makap 4e B YacoBeTe, B KOMTO paboTexa Ha KOMMITbP
nm Belle MHOro MHTepecHo. E, Bce nak oyakBaxa kpasi Ha yyebHaTta roguHa.

Toraea pewux ga pas3byasa oyxoBeTe Ha ABaMaTa €HTYCMacTy 1 3arnoyHax Aa rm npoBOKMpam C
pasnuyHn npobriemn, CBbp3aHM CbC cpedHa oTcedka. [1o-gony B N3NOXEHMETO e nokaxa vacT
OT TEXHUSI MPOEKT, KOUTO Oelle OEMOHCTPpUPaH Ha HauuoHanHaTa KOHdEepeHUMs Ha MNpPOeKT
Fibonacci — yacTt o1 1031 npoekT ca 3agaya 1 n 3agada 2_B U3M0OXKEHMETO.

Taka ce goceTux 3a gunnomHaTa Hu paboTa ¢ TaHa CrnaB4yeBa, Ha KOSATO Hay4YeH PbKOBOOMUTEN
Hun 6e gou. MBaH ToHoB. M Hacounx CtaHucnaea n Kpacumup kbm n3cnegoBaTernicka 4eNHOCT B
3adadn oT reoMeTpu4YHN MecTa OT TOYKWU. M ABamaTa ce cnpaBuxa OTNIMYHO, a ToBa MM NOMOrHa
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Aa npeacTaBaT Tpyda cu npen ekvna Ha @PuboHayu Ha cemuHapa npes toHu 2011 r. n ga
cnogenaT cBod Tpya Ha paboTHa cpewa Ha HOHecko 3a MHosauUOHHU mexHoro2uu 8
o0byyeHUemo, KOATO ce NpoBeae B cTpaHaTta Hu [3, 4].

Owe no-BaxHo e, Ye C Te3n 3agayn ce CnpaBuMxa U BCUYKM TEXHW CbyYEeHUUM Tasu roguHa,
Marko npeau KornegHaTa BakaHUMS, KOrato Mu ce yaaae Bb3MOXHOCT Ja 3aMecTBaM HSIKOJTKO
yaca yuuTenss uM no uHdgopmaTuka. He BApBax, 4ye Taka LWe MM yBneka B egHa cepuosHa
KOHKYpCHa 3ajada, HO ce nonyyu npekpacHo. A geama ot Tsax — Mwuxaun-borgaH AHoB wn
KpuctnaH leTpoB, ce yBnsgkoxa [[OTaM, 4e crej yuyunuvile B MNpoabibKeHMe Ha meceum
M3MUCIISIXa U CbTBOpPsSiIBaxa MHTEPECHN reOMETPUYHM OpHaMeHTU. U rm Hocexa ga ce noxeansT,
[OpW HanpasuMxa nnakaTtu 3a JOMOBETE CMW.

TAVAVAVAVAVAVAVAVA
FAVAVAVAVAVAVAVAVAVA'
\VAVAVAVAVAVAVAVAV/

OpHameHmu Ha Muxaun-6boedaH OpHameHm Ha KpucmuaH

Exkcnepumernm Ha Kpacumup

Kpacumup AnekcueB u Cranucnasa KudykoBa oT 122 knac Beye 6saAxa wuscnegsanu
reoMeTpMYHOTO MSACTO OT TOYkM OT 3agada 1 u 3agada 2, onucaHu no- Jofny, KoraTo B3exa
yyactne B cemuHap Ha ®duboHaum npes toHU 2011 r., kboeto M gemoHcTpupaxa [3]. Kbm
3agava 2 CtaHucnasa mnacriegsa 'MT Ha TOYkM C pasnMyHK OTHOLWEHUS, a Kpacumup gocturHa
B EKCrNepuMeHTUTe CcuM A0 3aBuMAHa CUTyauus 3a HeusMmbKHan YeTUPUbIbIHWK — U 3adada oT
yyebHnka um 3a 11. knac — paBHMHA, MWHaBalWla Npe3 cpeauTe Ha [OBa CPeLLynoriOXHU
KpbCTOCaHM pbba Ha TpubrbAHa NMpamuMaa W ycnopegHa Ha gpyra ABOWKa CPeLLymnoroXHU
pbboBe. Ha yepTtexa ca n3obpaseHun n Tpute paBHMHMK, KOUTO NPUTEXaBaT TOBa CBOMCTBO.

3a fa JoCTUrHEM [0 OCHOBHATa 3aJava 3anoysamMe C iBe NOMOLLHN 3a4a4u:

3apava 1. [Ja ce Hamepu 2e0MempuUYHOMO MSCMO OmM MOYKU, KOUMO ca cpedu Ha 8CUYKU
OMmcCe4KU C Kpauwa ebpxy 0s8e om cmpaHume Ha mMpuUbabITHUK.
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Touka F e cpena Ha oTcedka DE c kpauiwa Bbpxy cTpaHute AC n BC cboTBeTHO. NpomsaHaTa
Ha nonoxeHuneTto Ha D n E ce peanusnpa ¢ nomowyta Ha nnb3rayn d u e. F[eoMeTpmyHOTO MACTO
OT TbpCEHUTE Cpean € YCnopeaHUK C BbpPXOBE CpeauTe Ha TpuTe CTpaHu u obwmsa BpbX 3a
OBeTe OTCEeYKM M BCUYKN BbTPELUHN TOYKU 3a yCNopeaHuKa.

[ Yenopepmeki

¥ Yenopepuuk2

A

HauncTtuHa, Heka F e BbTpeluHa Touvka 3a ycnopegHuka n GK mnHaBa npes F 1 e ycnopeaHa Ha
AC. CBbp3sBame A ¢ G n npecnyame ¢ BC B E. Cebp3Bame E ¢ F 1 npecuyame ¢ AC BTouka D.
Touka G e cpega Ha AE, 3a,0To nexun Ha cpegHa otcedka. OT ToBa, Ye GF e ycnopegHa Ha AD,
cneaea, ve F e cpena Ha DE ¢ kpauwa Bbpxy ctpaHute AC n BC.

[a npoBokupame wuacnegBaHe Ha TrEOMETPUYHOTO MSCTO OT TOYKM, KOMTO ca cpeau
€QHOBPEMEHHO Ha [Be OTCEYKM, C Kpaula BbpXy CTpaHUTe Ha TpubrbiHuka. [Jobpe e ga
n3nonssame HOB Mnb3ray g 3a cpegata K Ha oTcedkaTta DG.

[Mony4yeHOTO reOMEeTPUYHO MSICTO OT TOYKM € TPUBIbITHUK C BbPXOBE CpeauTe Ha CTpaHUTe My U
BCUYKMN HETOBU BBTPELUHN TOYKM.

Y4yeHukbT € nobosHaTeneH no npupofda — BegHara 3ano4vsa nscnegoBartericka AenHOCT (MoHe
Taka noctbnu CTaHucnasa - BbBeAe HOB Nnb3rad f 3a oTHoweHue, B KoeTo Touka F genu
oTcedka DE). OTroBOpbT HE 3aKbCHA — rEOMETPUYHOTO MSACTO OT TOYKM OTHOBO € YCMOPEeLHUK.
W noka3aTtencTtBOTO He A 3aTpyaHM — N3MNosi3Ba TeopemMun Ha Tanec.

3apava 2. [Ja ce Hamepu 2e0MempuyYHOMO MSCMO OmM MOYKU, KOUMO ca cpedu Ha 8CUYKU
OMmcCe4KU C Kpauwa ebpxy Ose CPewyriorioXXKHU cmpaHu Ha U3rbKHalsl Yemupubeb/IHUK.
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R Cpean va GH ¥ Cpeau Ha GH

™ Cpean wa EF  Cpeaw va EF

r 13orFE I 1/3 o1 FE
ot

I 230rFE

I~ 2/30TFE

AKO B3eMeM cpeanTe Ha oTceukuTe C Kpauviia camo Bbpxy AD 1 BC, ce nonyyasa ycrnopeaHuk ¢
BbPXOBE CpeauTe Ha ApyruTe ABe CTpaHW WU cpeauTe Ha AvaroHanuTe U BCUYKM HEroBuTe
BbTpELHN ToYkN. Pa3bupa ce, B 4acTHusA cnyyam, B konto AD e ycnopegHa Ha BC, nnn ako
Oa0eHUAT YeTUPUBIbIHUK € YCnopeaHuK, LWe NonyyYnm oTceyka, C Kpavwa cpeauTte Ha gpyrute
ABE CPeLLynornoXHW CTpaHu. AHanorMyeH e pes3ynTtartbT, ako u3cnegBame cpegute 3a gpyrute
ABe cpeLlynexalin CTpaHw.

ToBa HM OaBa OCHOBaHMe Aa CbCTaBMM HOBa 3aJada, a MMEHHO — 3a reoMmeTpmyHoOTO MACTO OT
TOYKN, KOUTO Ca Cpean eaHOBpeMEHHO Ha ABE OTCEYKU C Kpaulla BbpXy CPEeLlynosoXXHU CTPaHU
Ha MU3NbKHaNMnA 4YeTUpUbBIbIIHUK. Pe3yJ'ITaT'bT € o4yeBunageH — ToBa € YCNnopeaHUKDLT, KONTO €
ceyvyeHne Ha gBata ycnopenHuka oT npegulliHaTta 3agaya 2 1 BCUYKN HEroBu BbTPELUHN TOYKWN.

e=0.1

f=0.15
—_—
g=06
A .~ Sl e’
h=085
—_—

¥ Cpean Ha GH I~ Cpeaw na GH

™ Cpepw ua EF ¥ Cpeaw na EF
I 13 erFE ¥ 1/3 oT FE

™ 2/3 ot FE ¥ 2/3 oT FE

KpaTtko gokasartenctso Ha 3agava 2:

Heka G e npoussonHa To4ka oT AD. lNpecnyame GC n GB cvotBeTHO ¢ KM 1 LN B To4kn O u P.
Toraea OP e cpegHa oTcevka u wom H onucea BC, 1o X we onucea OP.

O6paTtHo: ako X e oT BbTpelHocTTa Ha ycnopegHuka KNLM, npe3 X noctposiBame OP,
ycrnopegHa Ha KN . Ho X e cpeaa, cnegosartenHo O u P ca cpeaw.

Hewo noseue, 3allo fa He U3crnegBame reoMeTPUYHOTO MSCTO He OT cpeauTe B 3agava 2, a ot
TOYKM, Aensiy OTCeYkuTe B ApPYrn OoTHoWeHus? WaesTta 6e oTHOBO Ha CTaHucnaea u T4 S
peanuaupa 3a MMHyTa — BbBeAe OLle eanH nib3rad. ToBa e eCTECTBEHUST BbNPOC, KONTO MOXe
[a cu 3afane BCEKM yYeHuK. A pesyntaTuTe ca aHanorMyHu — ToBa OTHOBO ca ycrnopeaHuum u
TEXHUTE BbTPELUHM TOYKM. [lokasaTencTBoTo ce M3BbPLUIBA OTHOBO C Teopemu Ha Tanec.

3abenexka: AKO W3MbKHANMUAT YETUPUBLIBIHMK € YCMOPEAHUK WM Tpaney, TbPCeHOTO
reoMeTpUYHO MSICTO Ce M3paxaa B OTCeYka, KOeTo Ce [oKka3Ba C efleMeHTapHU pasChXaeHus.

Jann e necHo ga nNpoBOKMpaMe Y4YeHUKa [a eKCrnepuMmMeHTMpa camMo C NMHWUA W nepren?
EcTecTBeHO, Ye He — UNK MOHe He BCekM yYeHuK. [lokaTo B NOAXOAsLLA AMHaMUYHa cpeaa He e
HY>KHO BCEKM MbT Aa M Haco4YBame KbM OTKPUTUS — Te caMu NpeanaraTt HoBYM eKCNepUMEHTH.

Ho Bce nak ga ce BbpHEM Ha OCHOBHaTa 3ajauva.
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™ Mwor 1
™ Muor.2
™ Muor3
I Muord
™ Muor 5

I Muocs

TouHO TyK Mckam ga cnogensa 3a Tpuma ydeHuum oT 12 knac, He 0cobeHO NpMBbP3aHU KbM
mMaTemaTuMkata kato Hayka — Muxaunn-borganH Axos, Kpuctman lMetpoB n MaptuH CTosiHOB.
Cobwute pelwmnu, Ye kaTo 3amMecTBam MpenogaBaTens MM MNo WHdopmaTtuka, Moxe U aa
nponycHaT 4acoBseTe. belle noytn Kkpas Ha NbpBUSA Yac. TeXHUTE CbyYeHUUM Baxa U3MbIHUN
3agaum 1. n 2. n 3ano4Baxa paborta no opurnHanHarta 3agada. CtaHMcnaea Beye M3NbIHABALLE
noetanHo npunoxeHne Ha 3agada 2, kakto M 6ax nocbBeTBana — 3a BCEKM OT neTTe
nocnefoBaTeNiHN  YeTUPUBIbIIHUKA Ha MPaBWUHUS  MHOTOBIbBIIHUK.  TpumaTta npusiTenu
HagHUKHaxa NtobonMTHO B KabMHETa, CbC 3aKyCKUTE B pbKa, U3BUHMUXA Ce, ,4e He ca pa3bpanu
3a yacoBeTe” U nonuTaxa Kakeum ca Te3n TOYKM, ,KOUTO ce TbpKanat no ekpaHa”. OBACHMX UM
CMOKOWHO, Y€ eKcnepMMeHTUpame M OTKpMBaMe reoMeTpPUYHM MecTa OT TOYKW C onpeaeneHo
CBOWCTBO. HanpaBo BneTtsaxa B kKabuHeTa, nonckaxa ga um obsiCHs, ,aMa MHOro 6bp30” KakBo ce
KOHCTpyMpa, KakBn NMHCTPYMEHTU U3MON3BaMe U ce 3aexa Hanpaso C NeTobrbfHuka. OctaBux rm
caMu Ha eauH KOMMITbp NPOBEPUX pe3ynTaTUTe Ha OCTaHanuTe — a Te BCUMYKM MU Nokasaxa
CBOUTE 4YepTeXu U n3BoAda, A0 KOWUTO OaAxa AOCTUrHamM 3a YeTupubrbiHuK. MoxBanux rm,
ob6cbaMxmMe Kak Aa Cv JoKaxaT pesyntatuTe B KbLiM U MM NOAKaHMX Aa HanpaBAT uU3cneaBaHus
3a neTobrbfHUKA. Hakon n3nasoxa B nonaraiia MM ce noyvmBka, HO NMOBEYETO He Ce OTKbCBaxa
OT KoMMTpuTe. A TpUmaTa npuaTenun pabortexa HaCTbpPBEHO, AaBaxa CY CbBETU, AOpU He Bsixa
N3Mnon3Banu B Ha4anoTo rotoBaTa KOHCTPYKUUSA 3a NpaBuieH MHOrObIbfHMK, HO 65xa rotosu
npeav BCUMYKK, OPU Crief KaTo npenpasuxa 3agadarta ¢ rotoBata KOHCTPYKLMS.

CraHucnaesa cbwo 6e rotoea. [okaTo T 6e um3nonseana camo TpuM Nnb3rada, TpumaTta
npuaTenu JocTUrHaxa Ao pesyntarta ¢ neT nnb3rada. E, curypHa 6sx, 4ye nsBog we Hanpasu
camo TH. BCBLUHOCT TbpPCEHOTO reOMEeTPUYHO MACTO € CaMO BbTPELLHOCTTA Ha neTonbykaTta
UVWZA,, BkntounTenHo toukute Cq, Dy, Eq, Fin Gy

bes ga rn nogkaHaAM peluvxa ga ekcnepumeHTMpaTt U 3a WwecTtobrbnHUK. CTaHmMcnaesa npue 3a
pasyMHa TaxHaTa uaesa u ce cnpaBuxa NoYvTu HapaBHO. bsAx wacTtnuea, 4e 1 Ha TAX UM Xapeca.
Owe no-ronsmo 6e moeTo ydyaBaHe cried egHa cegmuua, korato Muxaun-borgan n Kpuctuman
MW MOKasaxa CBOUTe opHameHTU. bsaxa cu urpanu gocta Bpeme, HO KakBO MbK — C HeLlo
CMUCNEHO N KpacuBo. Te BmKAaxa pasfnyHM Hewa B TAX — KyOOBe, BIIOXEHW €OuH B OPYr,
nornepn ot catenuT, UBeTHa rpagunHa.

ETo pe3yntatn 3a WeCTObIMbJ/IHUK, KOUTO MNOKa3BaT, 4€ CaMO UeHTbpPpbT Ha MnpaBUITHUA
MHOIObI'bJTHUK yOOBNEeTBOPABaA MCKAHOTO CBOWCTBO.

¥ yonopeasis
I ¥ yonopagam®
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CtaHucnaea npoabInKN Aa un3crneasa 3a ceaAMObIbJTHUK N OCMOBIbJTHUK, N Hanpasu N3Bo4, 4e
O4YEBMAHO HAAMA TOYKM C XKENaHOTO CBOWCTBO.

ToBa ca camo 4YacT OT eKCnepMMeHTUTe, KOUTO cMe NpoBenu npe3 ydebHaTta rogmHa. MetoabT
Ha reoMeTpuyHUTE MecTa OT TOYKM Oe M3non3BaH M B pegoBHUTE YacoBe No MaTemaTuka — B
12. n 11. knac, npodunmpaHo obydeHne. Taka HanpumMep enunca, xunepbona u napabona 6sixa
yCMNEeLHO peanuampaHn oT y4eHuumuTe ¢ KomnoTbpHaTta cpeaga GeoGebra, KakTo 1 oLe HSKONKO
3agaym B 103N gan. OcobeHo LeHeH B TOBa OTHOLUEHME W CMOLENEHUAT OMUT Ha Konern B
npoekT Fibonacci [5].

4. 3aknoyeHue

B 3aknioueHve we otbenexa, Ye B HalIeTO y4yusviie M3nNon3BamMe KOMMIOTbpa 3a MHOrO U
pasHoobpasHu uenu. Yumtenkara no MHOOPMAUUOHHU TexHonormm — HukonuHa [eopruesa
3ano3HaBa yyeHuum oT 5. M 6. knac ¢ KomnwTbpHata cpega GeoGebra, a yuuTtenkara no
maTemaTuka Ha 5. n 6. knac — CeetnaHa MnvoHoBa n3nonsBa MHOMO YeCTO AWUCKa, KONTO HU
npegoctaBu ekmnbT Ha NpoekT Fibonacci Ha HaunoHanHaTa koHdepeHuus npes3 gekemBpw,
2011 B yacoBeTe CM M € MHOro bnarojapHa Ha cb3fgaTenuTe Ha OUHaAMUYHUTE pecypcu Mo
npoekTa [6].

3a MeH He e TpyaHO Aa cu OTroBOpS Ha Bbhpoca ,/ma nu nomnsa ot KOMNITbpa B YacoBeTe Mo
MaTemaTuka?” [Ja, ocobeHo ako e B n3crnegoBaTenckm ctun!
INntepartypa

1. CnmcaHue ,MatemaTuka B LIKone”, kH. 2, 1986 r., Ne2959

2. Owumosa, O. Yyu u npenodaesali mamemamuka ¢ GeoGebra — n3g. ,BesHn — 47, 2012,
ISBN 9789549977509

3. Chehlarova, T. If only I had such a math teacher... In: Re-Designing Institutional Policies
and Practices to Enhance the Quality of Education through Innovative Use of Digital
Technologies - Unesco International Workshop Sofia, State University of Library studies
and Information tehnologies. 2012. pp.135-140 ISBN 978-954-2946-19-9

4. Kenderov, P., E. Sendova. Towards enhancing the inquiry based mathematics education.
In: Re-Designing Institutional Policies and Practices to Enhance the Quality of Education
through Innovative Use of Digital Technologies - Unesco International Workshop Sofia,
State University of Library studies and Information tehnologies. 2012. pp.56-70 ISBN 978-
954-2946-19-9

KokuHoBa, C. — Ckok 8 HeuzgecmHomo, MaTtemaTuka n nigpopmaTuka, kH. 5 ¢. 13-16

MpoekT Fibonacci http://www.math.bas.bg/omi/Fibonacci/archive.htm, 1.02.2013
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HoB CKOK B HEM3BeCTHOTO B YacoBeTe no
maTematuka — 10. knac

CrtenuaHa KokmHoBa
skokinova@abv.bg
[MbpBa aHrnuincka esamkosa rumHasng, Codus

Pe3ome

Obekm Ha pasanexdaHe 8 rnpedcmassHemMo We ca ceolicmeama Ha rokasamernHama u
nio2apummuyHama yHKUUU U OMKPpUBaHemo Ha epb3ka MexOy epachukume uMm, Kamo ce
usnosizga duHamu4Husam cogpmyep GeoGebra 8 uscriedosamesicku cmuil.

Yacoseme ca nposedeHu ¢ OecemoknacHuyu om [Tbpea aHenulcka e3ukosa 2uMHasusi rnpe3
gespyapu 20122.

Llle ce cnpem Ha npomeHeHama porisi Ha ydumesis 8 y4yebHus npouec, Ha 3adadama My Oa
noowpsiea u Hacbpyaea uscredoeamersickuss dyx Ha Oeuyama e cmusl. 3adasalime 6bpPOCU!
lpeueHsisalime Kpumu4yHO e&ceku omeoeop. He ce cmpaxysalime “da ckoyume” 8
HeuzsecmHomo!. Llle ompa3um u cbOelicmeuemo, Koemo rofy4yaeame 3a peasnusupaHe Ha
ma3su yen e pamkume Ha ripoekma Fibonacci.

KnoyoBu aymm

uscriedosamericku nodxo0d, rnokasamesiHa U Jso2apummuyHa yHkyuu, npoekm Fibonacci,
OuHamuyeH cogpmyep GeoGebra.

B ,CKkok B Hen3BecTHOTO” [1] pasrneaaxme NnpoMeHeHaTa pons Ha yuuTens B y4eBHNS NpoLec v
M3TbKHaxMe (akTa, 4e Ha Hero e oTpedeHa 3afjadaTa [Ja MoowpsiBa W Hacbpyasa
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n3scnegosartenckua gayx Ha geuata. CnomeHaxme W, Ye MOTOTO Ha TO3M Mpenojasaten e .
.3adaealime ebrpocu! [lpeueHsisalime Kpumu4yHO 6Ceku omaosop. He ce cmpaxysalime Oa
JCKoyume” 8 HeuszsecmHomo!”. HeoueHumMa nomol, Npu peanuavpaHe Ha Tasu uen wumart
pa3HoobpasHuTe eNHOCTM Mo eBponenckuTe npoektn InnoMathEd n Fibonacci [2, 3].

Tyk 06eKT Ha pasrnexaaHe Le ca CBoMCTBaTa Ha nokasarternHaTa v noraputMmumyHata yHKUun,
npenogasaHu B 10. Krac n OTKPUBAHETO Ha Bpb3Ka Mexay rpadukute um, Kato ce m3nonssa
OTHOBO AuHamMn4HuAT codptyep GeoGebra. YacoseTe ca nposeaexu ¢ 106, 108 1 10r knacose
oT [MbpBa aHrnuicka eankoBa ruMmHasus ot 14 go 22 gespyapum 2012 .

Mpn oTKkpMBaHETO Ha Te3u CBOWCTBATa M BPBL3KM Mexay rpadukute UM npemMvHaxme npes

cnegHuTe eTanu:

- HauepTtaxme rpadukata Ha nokasaTenHata dyHkuus y =a*. [MbpBO HayepTaxme Lenus
Knac ot qyHKuun Yy =a*, a>1, kato M3non3Baxme M Bb3MOXHOCTUTE Ha GeoGebra 3a
OVWHaMMYHa CMsiHA Ha UBETa Ha pasnuyHuTe rpadukym npyM nNpoMsiHa Ha OcHoBaTa a.
AHanornyHo noctenuxme nnpn y =a*,0<a<1.

- 3anucaxme HabnogeHuATa:

1 X
3anuTaxme ce Oanv MMa Bpb3ka Mexay rpadukute Ha y =2 n y Z(EJ , KaKTO N Mexay

y=5"ny =(%) , Tbil KaTo O4eBMAHO, aKko eaHaTa dyHkums e y =f(x), To ApyraTa we e

y =f(—x) . MpoBepnxme NpeanonoxeHNeTo cu, Ye Tean rpacukn ca CUMETPUYHU OTHOCHO OCTa
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Oy, kaTo u3bpaxme npousBonHa Touka (E) oT rpacdwukata Ha y =2 U Hamepuxme HenHUs

obpa3 (E') npu oceBa cumetpusi ¢ oc Oy. Crnieq ToBa Npu ABWMXKEHMETO Ha Toukata E
npocneanxme crneparta, kosTo octaBa E'. Hakpasi yctaHoBMxMe, Ye ocTaBeHaTta crnega oT E'
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X
€ U3USNo BbpXy rpacdumkata Ha y = (%J .

OcraHa Oa npoBepvM camo Oanu W criefarta, KOATO e OCTaBuM 06pasbT Ha MpOM3BOSHO

n3bpaHa To4uka OT rpacdmkata Ha y = (%) , e e BbpXy rpadukata Ha y =2~ .

(5]
w
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MocTbnmxme No nogobeH HauYnH 1 NpU U3CNeABaHETO Ha NorapuTMUYHaTa OyHKUUS.

e=0

NecHo oTkpuxme u Bpb3KaTa Mexay rpadukate Ha y=Ilog,x un y= Iog1 x (ot
2
y =log, x=log,, X =—log, x cneasa, 4ye ako f (x) =log, x, T0 log, x =—f (x) n aBete rpadoukm
2 2
ca CUMeTPUYHM OTHOCHO ocTa Ox.
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3a gpomaluHa pabota f6elle nocTaBeH BbNPOCHT Aann UMa Bpb3ka U Mexay rpadmknTte Ha
dyHkumute y =2* un f(x)=log, x . ETo HKonko AomalluHu paboTu:

,
Fecpmm- 108~
s

s
peTe rpaden ca CHMET P! 1) )
#

B 3akntoyeHne pa oTbenexum, 4Ye HEe3aBMCUMO KakbB TUIM aKTUBHOCT Oelwe wu3bpaHa oT
yYeHnunTe npu crnpaBsiHe C NOCTaBeHaTa AoMaluHa paboTa, Te ce YyBCcTBaxa OTKpuBaTeEnw.
Tesan, konto B6sixa m3bpanu GeoGebra, MMaxa 1 AOMBAHUTENHO Mariko OTKPUTME — OLEHMXa
KOMKO nonesHa e chopmMynara 3a CMsHa Ha OCHOBaTa Ha fnorapuTMuyHaTta yHKUMS, Tb KaTo

OCBeH BrpajieHnTe dyHKUMM 3a HayepTaBaHe Ha Id(x)=log, x, In(x)=log, x n Ig(x)=log,, x,

. lgx
N3Mon3Banku Iogax:lg—, BeYye MoXexa n[a HadvepTaaT rpadukata Ha Npou3BosiHa
ga

norapuTMm4Ha yHKUUS.
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3apaum B ctun MoHapuaH

ToHu YexnapoBa
toni.chehlarova@gmail.com
NMWN-BAH

Pe3ome

Udeume, npedcmaeeHuU 6 masu cmamus, ca y4YeHuuu-mamemamuyu Oa noanedHam Ha
Knacudecku MamemMamu4yecku 3adadu ¢ o4ume Ha XyOOXHUK, Yy4YeHuuyu-xyOoxHuuu oa
npeomkpusim npedu3eukamesicmeama Ha MameMamu4yecKu 3aKOHOMepHocmu U 4Ypes
cpedcmea Ha U3Kycmeomo.

Ycnosusi 3a moea mozam da ce cb3dadam 4Ype3 cbYemasaHe Ha Mamemamu4yecKku 3adaqu ¢
KOHKpemeH cmurn 8 u3obpa3umesniHomo u3kycmeo. [lpedcmaesiMe HsKou ro3Hamu 3adayu 8
cmuna Ha MoHOpuaH. PewasaHemo Ha me3u 3adayu e c8bp3aHo C u3criedsaHusi om pasfudyeH
xapakmep u 0aga 8b3MOXHOCM 3a U3518@ HA Y4EHUUU C 8b3MOXHOCMU U UHMEPECU 8 HSIKOJIKO
obnacmu.

Que. Komnosuyuu om Kybyema 3a 3adaqu 6 cmurs MoHdOpuaH

KnoyoBu gymu

uscriedosamericku nodxod, duHamu4yeH cogpmyep, Mamemamuka U U3Kycmeo
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1. YBop

O6LL0TO 1 pasnNMYHOTO B U3CMNeaBaHusTa U B TBOPYECTBOTO B ob6nacTTa Ha maTemaTukaTta u B
obnactTta Ha 1300pa3nTENHOTO M3KYCTBO € KakTo 0BEKT Ha uacrnegBaHe OT CneuuanucTu, Taka u
WHTEPECHO 3a Y4YeHUUM, KOMHEELLM 3a CaMOMNo3HaHue. Y4YeHnum-maTtemaTuum ga nornegHat Ha
Knacuyeckn MaTeMaTU4eCKM 3agayqm C O4MTE Ha XYAOXKHMUK, YYEHULN-XYAOXKHULUM Aa NPEOTKPUAT
npeav3BUKaTencTeata Ha MaTeMaTU4eckM 3aKOHOMEPHOCTU U Ype3 cpeacTBa Ha U3KYCTBOTO —
YCINoBMs 3a TOBa MoraT Ja ce Cb3fagaT Ypes3 cbyeTaBaHe Ha MaTeMaTU4ecku 3a4adn CbC CTUN
B M306pa3nTenHoOTO U3KycTBO. [peacTaBamMe HAKOM NO3HATU 3adayun B cTuna Ha MoHapuaH.

2. MNMo3HaTn 3agaym B HOB CTUI

Muint MoHapuaH e npeacTaBUTeN Ha aBaHrapaMsMa Ha MyUHanus BeK, HO CTUITbT U uaenTe my
ce pasBuBaT M cera. EkcnepumeHTupariku, MoHOpuaH ce oTkasBa OT AeTaunuTe, onpocTsiBa
durypute n noctura nsobpaxeHne ¢ Manbk GPON OCHOBHWU LIBETOBE U C XOPU3OHTaNHU U/munu
BEPTUKANHM OTCceykn. Paskputata BbB3MOXHOCT 4Ype3 M3KYyCTBOTO Aa Ce NpeacTaBsaAT uaew,
cbyeTaBallku MpocToTa U pasHooGpasne, ro npeBpblia BbB BABXHOBUTEN Ha MOKOMEHUs
TBOPUM B 0GnacTTa Ha >XMBOMUCTA, apxuUTekTypaTa v ausaiHa. BkniountenHo v B Av3ariHa Ha
mMaTemaTU4ecKku 3agayn.

3apaua 1. Obukonkama Ha xbamusi keadpam om @ue.l e pasHa Ha 16 ed. Hamepeme
nuyemo Ha YyepeeHusi keadpam.

Que. 1. 3adaya c keadpamu e cmusn MoHdpuaH

1 11
3apavya 2. HaumeHoeaHuemo Ha Mbpeama om KapmuHume Ha Q@ua.2 e E+§+g.

UmeHysalime ocmaHanume KapmuHu.

Que. 2. Komnosuyuu e cmus MoHdpuaH
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Hsikon oT kapTuHute Ha dur.2. ca Muz2oee OT AMHAMUYHU KOHCTPYKLWUM, peanuaupaHu c
GeoGebra. Taka, C wu3nonsBaHe Ha nNnb3ray-napameTbp, Morat aa ce Habnopasat
UTepauunTe, KOeTo noanomara OTKpUBaAHETO Ha 3aKOHOMEPHOCTM (dur.3.).

n=1 n=2
o

n=3
b

JERTTTENNNNNENER NN

Que. 3. Umepauyuu

3a HsKOM OT HaMMEHOBaHMATA ce nony4vyaBaTt pasiM4HKN  3anncn Ha e€eKBUBAJIEHTHU
mMaTeMaTmnyeckm obekTun. NoHsiKora HaMMeHoBaHNSATa MOXe Aa ,He ca EKBUBANEHTHU", T.e., edHa
n Cblla d)mrypa MOXe Oa Ce n3noni3sa 3a Bu3dyanumsauuna Ha pa3fimd4Hn 3aKOHOMEPHOCTU.

Que. 4. ,KapmuHa” ¢ pa3nu4yHu HauMeHo8aHuUs

3apayva 3. Cn3daiime kapmuHa 6 cmun MondpuaH (a+ b)3 =a’+3a’b+3ab’+b°.

AKO OO0 TO3XM MOMEHT HEe € HanpaBeHo, TyK € MOoAXOoAsWO Aa Ce OTAENAT XapaKTepHuTe
ocobeHocTn Ha ctuna MoHgpuaH (T.e. akcuomamukama). T9 e CBbp3aHa KakTto ¢ dopmuTe,
Taka n c usetoseTe. W yuyeHumumute 3anouysaT ga oTKpuBaT okoro cebe cu obektn B
pasrnexgaHus CTun.
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3apaua 4. Cbcmaseme ycriogue Ha 3adada, Kamo u3ron3eame ¢uaypa om ¢pua.5.
E I u

Que. 5. JlabupuHmu e cmun MoHOpuaH
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3apavya 5. Hanpaseme kapmuHa 6 cmusi MoHOpuaH, 4acm om KOsimO omeaogeaps Ha
anzopumbma:.
CMyCHU Monuea
Hanpeg 10
Hanseso 90
BOUTHW MOnuBa
Hanpeg 5
HaasicHo 90
CMyCHU Monuea
Hanpeg 10
HaasicHo 90
Hanpen 30

(YucnaTa cnea komaHaaTa HanpeA ca B MM, a Crnefl HansiBoO Y HAASICHO — B rpayciu.

3apaua 6. OpruUme 3aKOHOMepHoCcmu 8 KomMrnosuyusma.

L O
O

djof |-

®ue. 6. 3akoHoMepHoCMU

3agavaTta e cbCTaBeHa Nno naesa Ha KapTuHu Ha Eugen Jost 1 pasrnegaHnte Bb3MOXHOCTY 3a
N3Mnon3BaHeTo UM B MaTemMaTuMyeckoTo obpasoBaHue oT [1. BanTuCT Ha cpewaTta no MNpoekT
®dunboHaum B Banpownt, N'epmanusa (cdur.7.). Hakom oT npumepuTe ce pasnpocTpaHsBaT U Ypes
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&

KHurata [1]. YacT oT kHmxkapHuua B Bampont e npeBbpHaTta B M3noxbeHa 3ana, a egHa oT
3anuTe Ha KHKapHuuaTa — B LLEeHTbp 3a 00y4YeHune, C akLEHT BbpXy M3CneaoBaTeNCcKnst NOAX0A
B 00y4eHMeTo No MaTemaTmka.

Que. 7. Jlekyus Ha . banmuc e badpotm, epmaHusi

AKO pa3poBMM B COOpPHMUM U CTaTUK, LWEe OTKPMEM pa3HOOOpa3Hu 3agayun, Kouto ca (Mnu morat
Aa 6bvaaT npegcraseHun) B ctun MoHgpuaH.

3apaua 7. Kyb6 3x3x3 Ha ¢ue.8. e nocmpoeH ¢ 9 yepseHuU Kybyema, 9 cuHU Kybyema u 9
Xbmu Kybyema maka, 4e 8 HUKol ped u 8 HUKol cmbjib HaMa 2 Kybyema om eOUH U CbW
ussm. Kakbe e usembm Ha ,UueHmpasHomo” Kybye? [2]

®ue. 8. Kyb 3x3x3 8 cmun MoHOpuaH

3apava 8. [Jobaseme e komrnosuyusma Ha ¢hue. 9 eOHO Kybye maka, ye eceku crol o
mpume HanpasneHusi 0a cbObpPXa Mo edHo Kyb4e om uyssm. [2]
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®ue. 9. Komnosuuusi 8 cmun MoHOpuaH

3. 3aknrouyeHue

Korato cnomeHaBame, 4e We ce AOKOCHEM A0 TBOPYECTBOTO Ha MoHApwaH, YecTo ydeHuumTe
He ca 4yBanuv MMeTOo Ha XyaoxHuka. Cnea pellaBaHeTO Ha Taka MOAHeceHuTe 3ajaydn, CTUMbT
My OCTaBa TpanWHa crega B Cb3HaHueTo. BnevatnssBawm 6sxa pesyntatute u  oT
MartemaTmn4eckoTo woy [a meopum 6 cmuna Ha MoHOpuaH B pamknte Ha EBponencka Howy Ha
yyeHnte 2012, B KOETO yYeHMUM Cb3gaBaxa MPOU3BEAEHUS C PasfUYHN TEXHUKU, HO B eduH
ctun — Ha MoHapuaH. NHTepechT Ha ydyeHuuuTe TpsibsBa da ce noowipsiBa 3a uscrenBaHus B
pasnMyHn MOCOKM — OT M3cre[BaHe Ha TBOPYECTBO Ha KOHKPETEeH TBOpPeL, Npe3 TbpCeHe Ha
noaxogswm u3pasHuM CpeacTBa, BKIHOYUTENHO W AUrvTanHu, OO M3yvyaBaHe Ha KOHKpeTHa
MaTemaTndyecka Teopusi. ToBa € B CUHXPOH C ngeute Ha npoekT @uboHayu 3a CTUMynupaHe Ha
n3cnegosarternckma ctun npu yveneto [3], [4].

CneumanuanpaHmaT gMHaMMyeH MaTteMaTuyeckn codpTyep Cb3faBa HOBW NpeamsBuKaTencrea
3a TBOpYecTBO B cTun MoHapuaH. WHTepecHW AMHaMUYHWM peanu3aumm no KapTUHU Ha
MoHapuaH moxeTe aa HamepuTe B [5, 6], B MHTEPHET, KakTo 1 fa cb3fafeTe CBOW.
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3apaum c apobu B ctun Ewep

ToHu YexnapoBa
toni.chehlarova@gmail.com
VMWN-BAH

Pe3ome

Yacm om meopyecmeomo Ha xonaHOCKusi XyOQOXHUK Ewep e cebp3aHO CcbC Cb30asaHe Ha
uaypu, nokpusawu pasHuHama. Teau ¢hueypu, KOUmMO wie Hapudyame napkKkemupauju rniaoyKu,
U KOMMo3uyuu ¢ msix, ca ecmecmeeHa OCHoga 3a 3ada4u, nodromazauwju popmupaHemo Ha
YMEHUS 3a U3roniseaHe Ha 0bukHoseHU Opobu 8 HO8U cumyayuu.

lNpedcmassime Hskou udeu 3a cbcmassiHe Ha 3adadqu ¢ dpobu e cmun Ewep u deliHocmu Ha
y4yeHuyume rpu pewasaHemo um.

Que. Komnosuuyuu 3a 3adayu ¢ dpobu e cmun Ewep

lMocoysame Hsikou cpedcmea 3a npeodosisieaHe Ha mpydHocmume 8 rpoueca Ha pewasaHe,
8KITIOYUMESIHO U C U3riofi3gaHe Ha crieyuanusupaq cogpmyep.
KnroyoBn aymu

uscriedosamericku nodxod, OuHamu4deH coghmyep, ObUKHO8eHU Opobu, napkemupaHe
u3Kycmeo
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1. YBop

3a npeoponsiBaHe Ha TPYAHOCTM MpM M3y4yaBaHe Ha OOMKHOBEHW ApobM Han-4yecto Te ce
oHarnegsieat ypes pasgendde Ha TopTa(u) unu wokonag(n) Ha egHaken Yactn. PaBopuTH KaTo
€OVHUYHU eNeMeHTU Npu cb3daBaHe Ha hurypu B cuctemuTe 3agadm ¢ Apobu ca kBagpaTbT U
PaBHOCTPAHHUAT TPUBIbITHUK, YpEe3 KOUTO SCHO Ce Bu3yanuaupa pasgensHeto Ha obekT Ha
paBHM 4actu. [Be TunMYHM Urypu OT 3ajadvm 3a npeacTtaBsHe Ha oOuBeTeHa 4YacT C
obunkHoBeHa opob ca nokasaHu Ha dur.1.

Que. 1. TunuyHu ¢bueypu 8 3ada4qu ¢ 06UKHOBEHU OPObU

Nma paspaboTeHn AvHaMUYHWM cpeau, KOUTO YNecHABaT u3crneaBaHuaTa, NPeoTKPMBaAHETO Ha
CBOWMCTBa Ha Apobute n AeNCTBUSITA C TAX, OCUTYpsiBAT OHarneasBaHe Ha Apo0u 1 pelleHnst Ha
3agaum ¢ Tax [1].

2. MapkeTupalym nNno4km

YacT OoT TBOPYECTBOTO Ha XONaHACKMUS XyOOXHUK Ellep e cBbp3aHo CbC Cb3faBaHe Ha dourypu,
NOKpUBaLLM paBHUHATA. Te3n urypu, KOUTO Le Hapuyame napkemupauwu [Io4Kku, W
KOMMO3uuuM C THAX, Ca ecTecTBeHa OCHOBa 3a 3ajayu, nognomarawim pasbvpaHeTo wu
PopMUPaHETO Ha yMeHUs 3a M3nona3saHe Ha obukHoBeHu Apobu B HOBWM cuTyaumu. Korato B
KoMno3uumaTa ca gdadeHn KOHTYpuTe Ha napketupawuTe nnoyvkm (dur.2), yyeHmumte TpsioBa
aa:

e CbobOpasAT, Ye enemMeHTUTE, OT KOUTO € U3rpageHa Ts, ca eaHakBW, 1 Tbi KaTo MoraT aa

MOKPUAT paBHMHATA, ca NapkeTupaLiyn NoYKu;

e HamepsaT 6podA Ha ouBeTeHUTE NapKeTUpaLLyn NIoYKu;

e HamepsT 6posA Ha BCUYKM NapKeTUpaLLm NnoYKu;

e [MpeacTaBAT ouBeTeHaTta YacT ¢ obukHoBeHa Apoo.

Que. 2. Komnosuyuu ¢ KOHMypu Ha napkemupaujume riovyku
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Mpw paGoTta ¢ MaTepuanHu napkeTupaLLm nroYkn e eCTeCTBEHO Te Aa Ce HanoXaT efHa BbpXy
Apyra v Taka fja ce npeLueHn eHakBoCTTa UM.

AKO KOMMo3uuMsiTa € u3rpageHa camMo C M3MOoN3BaHe Ha TpaHcnauus, ydyeHuumte 6bp30
cbobpassiBat, Ye durypute ca egHaksu. Mpu usnonssaHeTo Ha poTauust (B YaCTHOCT — Ha
LeHTpanHa CMMeTpusl) UnM oceBa CUMETPUS, Makap Y€ MHTYUTUBHO MMa OpPUEHTUPaHE KbM
€0HaKBOCT, TPYAHO € ,BUXOaHETO” UINN ONUCaHNETO Ha CbOTBETHUTE €[HAKBY eneMeHTH. YecTo
ce MNocTaBsAT CUMBOIN, HAaNpUMep CTPenky BbB (Urypute umnm ce npaBaT YaCTUYHW 3anbliBaHUS
Ha YacTu OT Hesl, 3a ja Ce U3sICHM eAHaKBOCTTa U nogpeabara.

Mpy HeOBXOAMMOCT MOXeE Aa ce M3pexe Mroyka U AEMOHCTpUpa C HanaraHe noslyyaBaHeTo Ha
komnosuvumsita. Korato 3agavaTta ce 3ajaBa Ha €NEKTPOHEH HocuTen, uma v apyru
BB3MOXHOCTW, KOMTO M3MON3BaHUSAT codTyep NpeaocTaBs 3a BU3yanu3alus Ha eqHaKBOCTTa Ha
MMoYKnTE.

Korato KOHTYypuTe ca sicHW, npebposiBaHeTo He e npobrnemM U OOGWKHOBEHO Ce TbpCAT
pauuvoHarnHu HauMHK 3a npebposiBaHe kaTo rpynupaHe, YMHOXeHWe, U3Non3BaHe Ha CBOWCTBA
Ha cbOvpaHeTo, JoMblBaHe U CbOTBETHO M3BaxdaHe. KoraTo He ca SICHW 4acT OT KOHTypuTe,
3aayaTa 3HauMTenHo ce ycnoxHsiea. Ha dur. 3 ca nokasaHu npumepu, B KOUTO ca AafeHu
KOHTYpUTE Ha 3aTbMHEHUTE NapKeTUpaLLM MIOYKU; KOHTYPUTE Ha HE3aTbMHEHUTE NapKeTMpaLLm
MAOYKM, HE Ca U3BECTHM KOHTYPU Ha NapkeTMpaLLy NioYKu.

LR

®ue. 3. Komnosuyuu ¢ fiunceawju KOHmMypu Ha rnapkemupawu nioyku
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B Hsikou cnyyau nogpepbata Ha 3ajayuMTe MOXe Aa MoAnoMOrHe peluasaHeTo. Hukon ot
n3crnedBaHWTe Y4YeHMUM He pas3no3Ha KOHTypa Ha BTOopus npumep Ha dwur.4, makap
HernocpeacTBEHO Npeaun TOBa e pellaBan NbpBus NpuMep.

e

Que. 4. lNodpedbama Ha 3adayume

Cneg nomowTa, HacoyBalla KbM CpaBHsiBaHe Ha [fOBeTe urypu, no-ronsimata 4acT OT
yYeHnUnUTEe 3anovHaxa fda pasgenart TbMHaTa 4acT C uen ycTaHoBsiBaHe Ha 6posi Ha
napkeTMpawuTe NfoYkn. a e No-ygobHo aa ce nonaea npegHaTa urypa un Ypes ouBeTsaBaHe fa
ce nony4u ,3aTbMHEHOTO NeTHO". M3non3BaHeTo caMo Ha efHa TakaBa nogpenba Ha npumepu
JoBede OO0 CUCTEMHO pasno3HaBaHe Ha KOHTYP W U3Non3BaHe Ha uW3crneaBaHa Bede
KOMMo3uuus, T.e. U3MNoN3BaHe Ha aHanormata B TO3M acnekT Kato MeToAd. Taka BCUYKM Buasaxa
koMmnosvuumnte BbB dur. 5 Kato CUMETPUMYHM WM M3Mon3Baxa MnonydeH Beve pesyntar 3a
pellaBaHe Ha cneggall npobnem.
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Que. 5. KoHmypsm

lNoHsiKora |/|360pr Ha napkeTupalla nrio4vyka He € e€aHO3Ha4eH. TakuBa ca npuMepunTe CbC

cumeTpudHnTe hurypm Ha dur. 6.

R
i

K

A

ST
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G
£35S
K IC=

SRICARS

b3
o
3

Que. 6 Bapuanmu Ha u3bop Ha napkemupawia rnioyka 8 KoMrno3uyusi

AcHo e, ye TYK Ce npodasdaBa OCHOBHOTO CBOWCTBO Ha OBMKHOBEHMUTE ,El,p06l/l. CuHsaATa vacT B

1 2 4
nocrneaHaTta Komnosuumsi Ha dur.6 Moxe ga ce u3pasu HanpuMmep KaTo 5 18" 36 crnopeq
n3bopa Ha nNapkeTupaLlLa nrnoyka.

OuBeTsiBaHETO C pasnM4YHM LIBETOBE € MOAXOAsILO 3a CbCTaBsiHE Ha 3agadn 3a cbOupaHe,
n3BaxkgaHe unu cpaBHsiBaHe Ha 0OMKHOBEHM apobu.

KntoyoB MoMeHT Moxe pfa ©Obae OTkpuBaHeTo Ha durypata, OT KOATO € 3ano4yHano
Cb3[aBaHeTOo Ha napkeTupallarta nnoyka (ctaptoa urypa).

Il
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Que. 7. N3non3eaHe Ha cmapmosa ¢buzypa om ydeHuyu

Mpu oTkpMBaHe Ha cTapToBa (bUrypa CbLUECTBEHW Ca TOYKUTE, B KOUTO CE CPeLlaTt HsKOIKO
napkeTMpaLLy NoYKu.

@ue. 8. OmkpusaHe Ha cmapmosa ghuaypa 6 KOMIo3uyus

C peluaBaHeTO Ha TakuBa 3agayv B cTun Ewep ce uenu He camo npunaraHe Ha 3HaHus 3a
Apobu B HoBM ycroBus. OyakBa ce yyeHMuuTe Oa pasBusT HabnwogatenHocTTa, yMeHue 3a
pasKkpuBaHe Ha 3aKOHOMEPHOCTU, 3a M3MON3BaHe Ha CBOWCTBA Ha yucnarta u gencTeumsTa c TaX,
Ha cumeTpuATa, Ha nuueto. OcurypsiBaT ce HaTpynBaHUS W WHTYUTUBHO pas3bupaHe wu
U3ron3BaHe Ha eHaKBOCTM.

Moaoxopsuwo e npeaBapuTeriHo Aa ca u3BbpliBalin ouBeTdBaHE MO pPa3fivdHM HaYUHUM Ha
noaxogdwm Komno3numm — toraea rno-yieCHoO oTkpmBaT pa3fin4HM 3akKOHOMEPHOCTU B MapKeTa.

& 30 e

Que. 9. Pa3Hoobpa3sue e ougemsisaHemo

YcnoxHaBaHeTo Ha 3agayuTe ¢ Apobu B ctun Ewep Moxe aa ce NoCTUrHe No pasnuyHn HaYnHN
— ype3 komnosununmte (Pur.10) nnm ypes TEKCTOBETE.

Yy

Que. 10. Komnosuyuu 3a 3adayqu ¢ nosuLieHa CrioxXHocm

Mpn enekTpoHHO 3agaBaHe Ha 3ajadvarta ydeHuuuTe U3nons3eart Apyru cpeacTea 3a peluaBaHe.
Mpu paboTa ¢ GeoGebra eanHuyHaTa urypa Moxe Aa ce 3anuiue Kato KapTuHa, Aa ce BMbKHe
BbB (pavna MHOroKpaTHO M [a ce M3MNoNi3Ba KaTto napketTupaiia nrnodka. [NoHsikora € yaobHo
Taka ga ce pabotn u ¢ uanata komnosuvumsa (Bwx éur. 11). pyr Ha4nH e ga ce Hamepu Mo-
npocTa curypa ,Hanpumep nopaxgawiara“, u ¢ Hes Aa ce U3BbpLUX NpebposiBaHeTO.
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Que. 11. U3znonssaHe Ha GeoGebra kamo cpedcmeo

Cnepgsawute npean3BukKaTterncTtea ca 3agadnm C OOVKHOBEHMU D,p06l/l B CTUN ELuep, KoraTto ce
n3non3sat gBe Win noBe4de MroYvkn, Unnm HeeBKnngoBa reoMeTpud. CbcTaBaAHETO Ha TakvBa
MaTeMaTtundeCkmn 3agadnm OT y4dYeHUUUM € CBbpP3aHO C TBOPYECKU €efieMEeHT U B obnactta Ha
V|306pa3|/|TeJ'IHOT0 M3KYCTBO. 3a uenTta e NnoagxoasawWo Aa ce 3ano3HasT C p83H006pa3Hl/| Ha4YnHU
3a nonyyvyaBaHe Ha napkeTupawy nio4vkn, Kakto 1 ¢ TBOPYECTBOTO Ha nocregoBsaTtesii Ha ELuep

2].

3. 3aknrouyeHue

B TBOpYecTBOTO Ha peauua XyAOXKHUUM MaTemaTvkata M u3obpasvTenHoTo WU3KYCTBO ca
CBbp3aHU NO YHUKanNeH Ha4nH 1 n3crefBaHeTo, paskpMBaHETO N U3MOM3BAHETO Ha Te3N BPBH3KU
B obpa3soBaHneTo e none3Ho. OcobeHo cuneH e edekTbT BbpXy MOTUBaLMATA Ha y4eHUUW, 3a
KOMTO mMaTtemMaTukaTa He e nobum ydyebeH npeameT. MscneaBaHuATa Ha ydeHuumute morat ga
npoabiXkaT Ha pasfUMYyHO paBHULWLE W B pas3nuyHn obractu: maremaTtuka, W3KyCTBO,
NHPOPMAaLIMOHHN TEXHOMOMMM UMM CbYEeTaHNEeTO UM. Taka y4yeHuumn ¢ pasHoobpasHN nHTepecu
mMoraT [a HaMmepsT B MpearnoxeHara TemMa OHOBa 3pbHUE, KOETO MpOBOKMpa WHTepeca,
Bb30OyXaa u3crnegoBaTenckua Ayx, MOTUBMpaA 3a npoabrmkutenHa pabota. lMocturaHe Ha
TakaBa OTAAAEHOCT Ha yyeHuKa B pornsTa Ha uacnegoBaTen € efHa OT uenuTe Ha MNpoekT
Fibonacci ([3], [4]) v ycnaAxme Oa 9 BMAMM peanu3vpaHa 4pes3 ydyeHuuuTe Ha EnuvcaseTta
CtedaHoBa ot COY [2].
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Abstract

The Dynamic Geometric System Sam (which is written in C # in the NET Framework 4
environment) [1] was created as an educational software for the needs of the subject Synthetic
Geometry. The unveiling of the common projective root for large groups of problems is in the
basis of our innovative approach, which is eased by the Dynamic Geometric Software Sam. This
allows a generalization of propositions that are related to the school mathematics. The new
propositions are easy for the university students and are understandable for the studious pupils.

The new function “Swap finite & infinite points” in the menu of the Dynamic Geometric Software
Sam optimizes the drawing of the sketches; it also develops a research style of thinking in the
students, which is an important element in the modernization of the teaching of mathematics.

For instance, the edges of a parallelepiped are connected with three infinite points U., V., W..
The swapping of U., V., W. with the free points U, V, W allows the user to transform the
parallelepiped in no time into prism, truncated pyramid, pyramid - with bases parallelogram,
trapezium, quadrilateral or triangle, with a special situation of a chosen surrounding edge. The
constructions made for one of the solids are carried in the new one.

The Sam software proposes a fast preparation of the auxiliary sketches, which are connected
with inscribed or circumscribed polyhedra.

By the help of the Fibonacci project we would like to share and spread our experience in
teaching the students to be creative by means of the new function.
Key words

Inquiry based approach, dynamic software, swap of finite and infinite points.
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1. Introduction

The Dynamic Geometric Software Sam (which is written in C # in the NET Framework 4
environment) [1] was created as an educational Software for the needs of the subject Synthetic
Geometry. The innovative approach in the teaching of Synthetic Geometry [2] has converted the
software in a natural bridge for the knowledge obtained at university and at school. The basis of
our approach is the discovery of the common projective roots for large classes of problems and
all this was eased by the dynamic environment Sam. This allows the generalization of
propositions, which are studied at school. The new propositions are easy for the university
students and understandable for the studious pupils. The knowledge of the way and the
instruments by which the generalizations are made teaches the future teachers how to discover
new problems from old ones.

2. Swap of finite & infinite points

The presence of the infinite point in the instruments of the Dynamic Geometric Software Sam
and the function “Swap of finite & infinite points”, which is a new function for the Dynamic
Geometric Software, has turned out to be an important tool for the formation of a creative style
of thinking, which is a particularly important point for the modernization of the teaching in
mathematics. This function, selected from the “select” menu, optimizes the drawing of the
sketches. For example we consider a parallelepiped with its axis sections.

figure 1.1 figure 1.2 figure 1.3

The edges of a parallelepiped are connected with three infinite points U., V., W.. Swapping
consecutively U., V., W. with the free points U, V, W allows the user to transform the
parallelepiped in no time into prism, truncated pyramid, pyramid with its base being a
parallelogram, a trapezium, a quadrilateral or a triangle, with a special position of a chosen
surrounding edge. Some of these possibilities are presented in figures 1.1, 1.2 and 1.3. All the
constructions made for one of the figures are preserved for the new one, but which of the
relations preserve their properties and which do not is part of the investigations.

We would like to share and spread via the Fibonacci project our experience with two practical
examples demonstrating how to teach the students to be creative by the new function.

The first example is connected with the application of the Desargues’ Theorem for perspective
triangles.

Desargues’ Theorem for perspective triangles: The connecting lines of the couples of
corresponding vertexes of two triangles ABC and AB'C’ are intersecting at a point S if and only if
the intersection points of the couples of corresponding sides P=BCNB'C', Q=ACNA'C’,
R=AB™M AB lie ataline s.

The two triangles that satisfied the conditions of the above theorem are called perspective. The
point S is called perspective center and the line s is called a perspective axis. They can be
either finite or infinite objects.
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The Desargues’ Theorem allows us to situate the vertices of the two perspective triangles on
two lines. In this way we get the next basic problem:

Problem 1: Let g and g" be two lines with gng=T and let A, B, C € g, and A", B, C'eg".
Prove that if the lines AA", BB, CC’ intersect at a point S, then the points T, P=AB " AB,
Q=BC"B’C, lie at aline s.

T — ) £ Te / \.:'\ s
T N A\ I\
. =] s Te SR\ Q‘~\
N AP V4 A/ N @
Tw /S IR — = : g
g A (& B a

figure 2.1 figure 2.2 figure 2.3 figure 2.4

Solution: (figure 2) The point S is a perspective center for the couple of triangles AB'C and
A'BC’. The triangles satisfy the conditions of Desargues’ Theorem. Then the intersection points
of the couples of the corresponding sides Q=BC " B'C, P=AB""NA'B, T=ACNA'C" are
collinear.

The statement of Problem 1 holds true in the four different cases shown in figure 2. We sketch
only one of the cases and with the help of the function “Swap finite & infinite points” we obtain
the other three automatically. When S and T are finite and infinite points (figure 2.2)
respectively, we obtain Problem 89 of [3], which is solved by homothety and the complementary
requirement for the lines AB and B'C to be parallel. The usage of the dynamic geometric
systems reveals that this complementary condition is not necessary. The projective method
gives the shortest solution of this problem for all of the four cases.

Problem 1 appears as a repeating element in the solution of the next three problems. We have
stated it just to help the reader.

Problem 2: Let ABCD be a parallelogram and the point K be in its interior. Let the lines p and g
be passing through K and p | AD u q | AB. Let denote R=pNAB, S=pN CD, M=qNAD,

N=gNBC, O=ACNBD. Prove that the points K, O, L, where L is the intersection point of the
bimedians of the quadrilateral MRNS, are collinear ([3], Problem. 90).

Solution: (figure 3) Let us denote the common infinite points of the lines AB and CD by U., the
common infinite point of the lines BC and AD by V. and also 1=AKNMR, 2=BKNNR,
3=CKN SN, 4=DKN MS.

By the conditions p || AD || BC and q || AB || CD it follows that we can apply Problem 1 (figure
2.3) for the lines AB and q, CD and g, AD and p, BC and p. We consider the triads of points (A,
R,B)n (M, K, N); (D, S, C) and (M, K, N); and by Problem 1 we get that the triads of points (1, 2,
U.) and (3, 4, U.) are collinear. Consequently the lines 12 and 34 are parallel. Similarly we
consider the triads of points (A, M, D) and (R, K, S); (B, N, C) and (R, K, S) and by Problem 1
(figure 2.3) we get that the triads of points (1, 4, V.) and (2, 3, V.) are collinear. Thus the lines
14 and 23 are parallel, too. So we conclude that the quadrilateral 1234 is a parallelogram with
sides parallel to the sides of the parallelogram ABCD. By the condition for a collinearity of the
triads of points (A,1,K); (B,2,K); (C,3,K); (D,4,K), we can conclude that the parallelograms ABCD
and 1234 are corresponding for a homothety h with a center K. The points 1, 2, 3, 4 are the
intersection points of the diagonals of the four parallelograms ARKM, BRKN, CNKS, DSKM.
That is why it follows that they are the middles of the sides of the quadrilateral RNSM and the
coefficient of h is 2. By h(A,B,C,D)=1,2,3,4 we obtain that the intersection points of the diagonals
O=ACNBD and L=13n24 are corresponding for h, i.e. the points K, L, O are collinear and
KO=2KL.
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figure 3 figure 4

Now we can generalize the problem for an arbitrary quadrilateral ABCD, because the
parallelogram can be considered as a complete quadrilateral with two infinite diagonal points,
and the homothety is a homology with a finite center and an axis the infinite line. The exchange
of the arbitrary quadrilateral with a complete quadrilateral will remove the restriction on the point
K to belong in the interior of the quadrilateral.

Problem 3: Let ABCD be a complete quadrilateral with diagonal points U=AB N CD, V=AD N BC
and let the point K be arbitrary and not lying on its sides. Construct the lines p=KV and q=KU,
and denote R=pN AB, S=p"CD, M=qN AD, N=g"BC, O=ACNBD, 1=AKN MR, 2=BKNNR,
3= CKN SN, 4=DKNMS, L=13" 24. Prove that the points K, O, L are collinear.

Solution: (figure 4) By the condition that the lines g, AB, CD intersect at the point U and the
lines p, AD, BC intersect at the point V it follows that we can apply Problem 1 (figure 2.1) for the
lines AB and g, CD and g, AD and p, BC and p. Considering the triads of points (A, R, B) and
(M, K, N); (D, S, C) and (M, K, N) by Problem 1 (figure .2.1) we get that the triads of points (1, 2,
U) and (3, 4, U) are collinear. Consequently 12" 34=U. Similarly let consider the triads of points
(A, M, D) and (R, K, S); (B, N, C) and (R, K, S). By Problem 1 (figure 2.1) we get that the triads
of points (1, 4, V) and (2, 3, V) are collinear. Consequently 14 N 23=V. So we have established
that the complete quadrilaterals ABCD and 1234 have common diagonal points U and V.

Let us consider a homology @ with a center K, axis the line UV and a couple of corresponding
points A, 1. By the properties of the homology we have that ®(ABCD)=1234. Therefore
O(0=AC N BD)=®(AC) N ®(BD)=13 " 24=L, which means that the points O, K, L are collinear.

Problem 3 is interesting for university students as well as for excellent high-school students.

The vertical integration of the teaching started upwards. Now we will change its direction
downwards. It is enough to make one of the diagonal points finite by using the function “Swap
finite & infinite points” — for instance let us swap U with U.. Now ABCD transforms into a
trapezium and we get the next problem.

Problem 4: Let ABCD be a trapezium with AB || CD and AD n BC=V and let K be an arbitrary
point in its interior. Construct two lines through the point K: p=KV and q||AB||CD. Denote
R=pMAB, S=pnCD, M=qgN AD, N=gN BC, 1=AKN MR, 2=BKNNR, 3=CKN SN, 4=DKNMS,
O=ACNBD, L=13"n 24. Prove that the quadrilateral 1234 is a trapezium; with legs which
intersect at the point V and prove that the points K, O, L are collinear.

Hint: (figure 5) For the proof that the triads of points (1, 4, V) and (2, 3, V) are collinear apply
Problem 1 (case 2.1.) and for the proof that the triads of points (1, 2, U.) and (3, 4, U.) are
collinear apply Problem 1 (case 2.4). The homology will be with a center K and axis o=VU., i.e.
a line trough the point V, which is parallel to the bases of the trapezium.

It is enough to sketch one of the figures 3, 4, 5 and the other two will be made by the new
function “Swap finite & infinite points” of the Dynamic Geometric Software Sam.
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figure 5 figure 6

The second example is connected with Pappus’ Theorem:

Pappus’ Theorem: Let A, B, C be three different points lying on the line g and A", B, C” be
three different points lying on the line g’. Then the points P=BC "N B'C, Q=CA"[1C’A,
R=AB " A'B lie at a line u. (figure 6)

A symbolic notation of obtaining the points P, Q, and R is given above figure 6.
Let’s consider the next problem:

Problem 5: Let ABCD be a parallelogram and K be a point in its interior. Two lines p and q,
passing through the point K are constructed so that p||AD and q ||AB. Denote by R=p N AB,
S=pNCD, M=gNnAD, N=gNnBC, T=ANNCR, Q=BSNDN, G=CMNAS, P=DRNBM. Prove
that the triads of points (P, K, C); (T, K, D); (Q, K, A); (G, K, B) are collinear.

R

U

figure 7 figure 8

Solution: (figure 7) Let us denote the common infinite point of the lines AB and CD by U. and
the common infinite point of the lines BC and AD by V.. By applying Pappus’ Theorem four
times in succession for the couples of triads of points: (B, R, U.) and (D, M, V..); (A, R, U.) and
(C, N, V.); (D, S, U,) and (B, N, V.); (C, S, U,) and (A, M, V..) we obtain that the triads of points
(P, K, C); (T, K, D); ([3], problem 83), (Q, K, A); (G, K, B) are collinear.

Remark 1: The solution in ([3] problem 83) uses homothety and Thales’ Theorem.

Remark 2: We would like to point out that the projective approach for solving the problem is
giving not only a short prove, but mainly it allows us to construct very easy sequences of new
problems from the old one. This feature of the projective method and the function “Swap finite &
infinite points” realize the vertical integration of the teaching at school and at university. First we
have generalized ([3], Problem 83). By establishing that the point K lies in the segments DT, AQ,
CP, BG; as well as in the segments RS and MN, we can use the set of the couples of
perspective triangles with a perspective center K and to find new triads of collinear points. For
example the triangles MRA and NSQ are perspective and therefore it follows that the points
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E=MRN NS, D=MANNQ, B=RAN SQ are collinear ([4] problem 28, p. 71). The describing of all
the possible cases of couples of perspective triangles is a nice combinatorial problem. By this
open problem we present a horizontal integration in the teaching. The investigation of the mutual
position of the perspective axis is eased by the dynamic environment of the software.

DISSE
AND MA

Let us generalize problem 5 for an arbitrary quadrilateral ABCD.

Problem 6: Let ABCD be a complete quadrilateral with diagonal points U=AB " CD, V=ADNBC
and let the point K be arbitrary and not lying on its sides. Let us construct the lines p=KV and
g=KU. Denote R=pNAB, S=pnCD, M=gnAD, N=gnBC, T=ANNCR, Q=BS"DN,
G=CM N AS, P=DR " BM. Prove that the following triads of points: (P, K, C); (T, K, D); (Q, K, A);
( G, K,B) are collinear.

Solution: The usage of the function “Swap finite & infinite points” for the points U. U and V., V
presents us in no time the sketch of the problem (figure 8). The solution is literally the same as
that of Problem 5 just with replacing the points U., V. by U, V, respectively.

The last problem and the problems which it generates (Remark 2 holds true also for Problem 6),
enters in the course of Synthetic Geometry for university students. They are interesting for
mathematically gifted high-school students, too.

It is not difficult to realize that we can state a new problem that is suitable for all students. It is
enough to choose one of the diagonal points of the
complete quadrilateral ABCD to be an infinite point
U... Thus we get the next problem

Problem 7: Let ABCD be a trapezium with legs AD
and BC that intersect at a point V and let K be an
arbitrary point in its interior and not lying on its sides.
Construct two lines through the point K: p=KV and
q||AB||CD. Denote R=pNAB, S=p CD, M=qN AD,
N=gNBC, T=ANNCR, Q=BSNDN, G=CMNAS,
P=DR m BM. Prove that the triads of points (P, K, C);
(T, K, D); (Q, K, A); (G, K, B) are collinear.

Let us point out that it is enough to sketch just one of fiqure 9
the figures 7, 8, 9 and the other two are generated in no time with the help of the special
function “Swap finite & infinite points” of the Dynamic Geometric Software Sam.

Dynamic drawings of the paper can be found at http://fmi-plovdiv.org/GetResource?id=1178

3. Conclusion

The new function “Swap finite & infinite points” of the Dynamic Geometric Software Sam induces
and facilitates the students’ research.
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Abstract

The paper deals with a session with gifted sixteen-year-old students from the Jovan Jovanovic-
Zmaj Grammar School in Novi Sad, Serbia, in November 2012 on mathematical modelling of the
probability for a tennis player to win a match. The modelling was based on the statistics of the
match between Djokovi¢ and Federer at the Barclays ATP World Tour Finals 2012 in London.

Keywords

Modeling, combinatorics, probability, tennis, interdisciplinary connections

1. Introduction

Sports are a part of everyday life, especially for many students. They enjoy different sport
activities and understand their rules and corresponding statistics. Now, these widespread
interests for different sports can be used to catch students’ attention in teaching and learning, in
particular mathematical modelling of sports activities based on corresponding roles.

Tennis is a very popular sport in Serbia. The famous Monica Seles, the Number One woman
tennis player in the nineties, was born in our home town Novi Sad. Nowadays, we in Serbia are
very proud of our successful tennis players, let us mention only Ana Ivanovi¢, Jelena Jankovic,
Janko Tipsarevi¢, Viktor Troicki, Nenad Zimonijic.

It is a well known that Novak Djokovi¢ ranked World No. 1 by the ATP and is the year-end World
No. 1 for both 2011 and 2012. The final match between Novak Djokovi¢ and Roger Federer at
Barclays ATP World Tour Finals 2012 was played on Monday afternoon, November 12", in
London. Djokovi¢ won this match with 2:0. The goal of this paper is to analyze this match from a
mathematical point of view.

That recent match gave us the idea to connect tennis and mathematics on next mathematics
lesson in Grammar School “Jovan Jovanovi¢-Zmaj, Novi Sad, Serbia in November 2012, with
gifted sixteen years old students.

The process of mathematical modelling was applied in order to connect mathematics and tennis,
as an introduction to combinatorics and some simple probability teaching contents.

The role of modelling process, as an excellent tool in mathematical education, is increasing due
to its good features. Modelling contributes to students’ problem solving capabilities, and to their
collaboration and critical thinking skills. Despite this widespread interest and concern, the
mathematical modelling is not adequately implemented in the mathematical education.

Generally, it refers to using mathematics to solve realistic and open problems (Kaiser &
Schwarz, B, 2006). The effectiveness of modelling-based task induced the positive attitude,
beliefs and reaction of both students and teachers. Evidence of this can be found in the
literature (Boaler, 2001; Mason, 2001; Doerr & English, 2003; Lamon, Parker & Huston, 2003;
Kaiser & Shwarz, 2006; Galbraith, Stillman, Brown & Edvards, 2007).
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Figure 1

Real problem

In Figure 1 we present a simplified scheme of mathematical modelling process. The transition
from real problem to mathematical model is the most important part in the teaching and learning
process. Therefore, we present the transition activities from tennis to mathematics during the
lecture, done together with our students.

In the second section we present the results of papers [2], [7], and [11], considering the
probability that the tennis player can win the game.

In the third section we describe the process of mathematical modelling done with our high
school gifted students.

2. Mathematical model of a tennis game

It is known that in tennis match the scoring system is very unusual and complicated to be
followed. It is a hierarchical one “with points required to win games, games required to win sets,
and sets required to win the match” ([11]). In order to win the game the player has, first, to
collect points from 0, 15, 30, 40, and then if he gets next point he win the game.

In the papers [2], [7] and [11] the authors considered the possibility for a player to win the game
in a tennis match. This is the simplest case. But, if both players reach 40 points, then it is called
a “deuce”. After deuce the wining point makes “advantage” to the player who wins the game if
he wins the next point. If the advantage player looses the next point they return to deuce again
and continue the mach. If a player wins six games (with at least 2 games more than his
opponent) then he wins the set and if he wins 2 out of 3 sets® he wins the game.

The Figure 2 shows the Markov chain of a tennis game ([2], [7]).

Figure 2. The Markov chain of Tennis game

! Note of the editors - or 3 out of 5, depending on the rules of the specific tournament
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In the paper [11] the author gave the idea for Table 1, and the following explanations (Figure 3.):

PLAYER A
O (15 | 30|40 | Game
P O |11 |1 |1 |Win
L 15 |1] 2 |3 |4 |the
A 30 [1| 3 |6 |10 |game
Y 40 (1] 4 |10|20 20
E | Game | Win  the | 20 40 | 40
R game
40 (80| 80
B 80 | 160

Figure 3. Simplification of the Markov chain rule in tennis

At the start of the game the score is 0-0. There is only one way for player A to reach scores of
15-0, 30-0 and 40-0 in his/her favour, and that is by respectively winning 1, 2 and 3 points in a
row. This gives us the first row in Table 1, and due to symmetry also the first column (for player
B). If player A or B wins the next point at 40-0 in their favour, s/he wins the game as indicated.
So the probability of A winning “game-0 (love)” is p4. However, there are two ways in which the
score can become 15-15. For example, player A could lose the first point and win the next point,
or win the first point and win the next point. It is left to the reader to check that there are 3
different ways in which the score can become 30-15 in A’s favour, and 4 different ways in which
the score can become 40-15 in A’s favour. This gives us the second row in Table 1 (and by
symmetry the second column for player B). For A to win game-15, he needs to win the next
point....” [11].

3. Mathematical modeling process in the classroom

In this section we present the process of mathematical modelling done together with sixteen
gifted grammar school students, already introduced to some probability theory. First, we
formulate the real problem as a question:

What is the probability that Djokovi¢ wins a game against Federer?

Let us describe the whole process of transition from the real problem stage to the mathematical
model that is happening with our students. At the beginning, the students were rather satisfied
with the possibility to discuss about the match between Djokovi¢ and Federer, since they
already knew the result of the match, and they were very proud about it. But, they were also
very surprised that we suggested them to apply mathematics to some tennis match, to use a
method very different from usual statistical analysis, such as shown in the live commentary in
[12]:

We explained that the statistics was not necessary for our work this time. Several students
remarked that it was not a simple task, and they suggested to go to the upper mentioned site
and analyze more precisely the match under consideration.

Then, they mentioned several components that could influence the results of the mach. Further
on, the students were very active in their conversation about chances, the possibilities, the
probabilities for Djokovi¢ to be the winner. In these discussions they recalled some of their
mathematical knowledge about the notion of probability, its properties, and so on.
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Firstly, she mentioned that mathematical model cannot be done without a lot of unknown
propositions that are happening during the match, such as: weather conditions, health and
feeling condition of both players, and many others.

We omitted all these factors, because they cannot be expressed mathematically, but the
students claimed that there are infinitely many possibilities because of the “deuce”. Then we
suggested to analyze the development of the match between Djokovi¢ and Federer, before
deuce.

Secondly, Marija remarked that the first two games were won by Federer, and as it is known the
tennis players alternate in serving. In order to simplify this model the teacher suggested skipping
the advantage of servers.

Next, we asked students to draw the graph of the first game and to calculate the probability p

of Federer wining this game. They made calculations shown on the blackboard (Figure 4). At the
beginning they assumed that p=1/2 for each player winning the point, and they got results

4
[%) for Federer. After that we suggested that they denote by p the probability for Djokovic to

win the point and they calculated it correctly (Figure 4.).

After this first attempt the students were interested in continuing the mathematical modelling
process, because they figured out all the possibilities that could have happened before the
deuce and almost all of them drew the correct graph in their notebooks (Figures 5 and 6). It is
important to note that the students used kind of Markov chain of Tennis game, presented in
Figure 2, without knowing it. They started from one side (when Federer won the game after
40:0, and fulfilled the rest of the Markov chain. Of course we did not mentioned the notion of
Markov chains, we called it a graph, but we used it to calculate the number of ways for obtaining
a specific score (paths in the graph leading to a specific vertex), for example 40:15, 40:30.

Figure 4. The work of students on the board Figure 5. The work of students in notebook

Marija, (Figure 7.) was discussing with other students about the graph (in fact a Markov chain)
and the possibility and probability for both players to reach specific scores. In that manner, she
decided to count the different ways for reaching each score. In order to collect her results, and
to visualise them properly, we suggested the form of the table, similar to the table in Figure 3.
done in the paper [11]. She fulfilled it successfully (Figure 8. on the right).
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Figure 6. The Graph of the match between Djokovic and Federer

Maria and almost all other students remarked the symmetry in the number of ways to reach
some results, for example 15:40 and 40:15. In considering the number of ways (3) to reach
15:30 and 30:15, they recognized that 3=2+1. Further on, they checked this fact with scores
30:30, and all others, and they filled the table rather quickly. When they came to “deuce” score,
they wanted to continue with filling the table, but they were confused with the further notation.
We suggested them to do it similar as it was presented in Table 3.

Figure 7. Marija is drawing a graph Figure 8. Vlada is considering Pascal triangle

When we finished the table similar to Table 3, the student Vlada (Figure 8.) recognized that he
already met and worked on a similar table, such that each numbers is the sum of corresponding
numbers in previous row. Other students helped him with the name, “Pascal triangle”, and he
drew it on the blackboard. At that moment the students were really lucky, to connect the tennis
game with the “Pascal triangle”. Further on, we went to the probability. Now the job was rather
easy ( p is the probability that Djokovi¢ wins a point):
e In the first game, at the score 40-0, Federer wins the next point (and thus won the first
game). The probability for this score is(1- p)*.
e The probability that Djokovié¢ wins the next point after 40-15 is 4p*(1— p).
e The probability that Djokovié¢ wins the next point after 40-30 is 10p*(1- p)>.
e The total probability that Djokovic wins the game is
p* +4p*(1-p)+10p*(1-p)* = p*(1+4(1- p) +10(1~ p)°.
e The probability that Djokovi¢ wins the next point after the first “deuce” is
p* +4p*(1- p)+10p* (1~ p)* +20p°(1- p)’
e and after the next several “deuces” is
p* +4p*(1-p) +10p*(1- p)® + 20p°(1- p)* + 40p°(1- p)* +80p’q° +.....
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At this moment we stopped the calculations and the students were satisfied, because they got a
mathematical formula showing that they were right at the beginning of the lecture, when they
proposed that there are infinitely many possibilities for wining, if “deuce” occurs.

Let us note that we finished the whole mathematical modelling process for 45 minutes. Our high
school students are gifted students, but they were not introduced to the notion of limits, or to the
sum of finite numbers of terms of geometric series. We shall work on it next year, and of course
we shall repeat this mathematical model of a tennis game.

This year it was an introduction to combinatorics, which is our curriculum for the end of the first
semester. The students recognized that it can be connected with combinatorics and were very
satisfied that it could be integrated with something they had deep interest in.

Acknowledgment: We thank the Provincial Secretariat for Science and Technological
Development of Autonomna Pokrajina Vojvodina, Republic of Serbia, for the financial support
making our participation in the Fibonacci project [13] possible.
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Periodic Process Modeling via sin X
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Abstract

Trigonometric functions and, in particular, the sinx function are largely used for studying,
analyzing and visualizing different facts and effects. They could be of both, natural origin or as a
result of human activities. Some examples of natural effects that include the usage of the sinx
function include (and are not limited to): light spreading and electromagnetic waves, working
with spring mechanisms, pendulum-based mechanisms etc. Using GeoGebra gives us the
possibility to thoroughly study and analyze the characteristics and functions related to these
processes, thus the possibility to deeply dive into the subject of understanding and applying
trigonometric functions [1].

The presented article can be used for out-of-class activities in mathematics, after the respective
course related to trigonometric functions has already been run and the concept of angles with
measure ranging from + to — infinity has been introduced.

Key words

Inquiry-based learning, Project Fibonacci, Dynamic Software, sinx

1. Period and Frequency

Looking at a moving pendulum, we can state that its movement is
performed with a variable velocity. The motion is shown in
Fig. 1. If we stop the pendulum in its rightmost position, its velocity equals
zero. Leaving the pendulum running from there, due to Earth gravitational
forces, its velocity increases until the point of equilibrium is reached. Once
there, the pendulum velocity starts decreasing, again due to the Earth
gravitational forces. Its velocity equals again zero in its leftmost position.
Given that there is no outside interaction with the object, the pendulum will
perform the same movement from the left to the right limit, however, in the
opposite direction.

Let us remind that the time needed for the pendulum to perform one full
oscillation, i.e. to move through the way described, only depends on its
length. This time is called pendulum period. This is the period of its velocity
variation.

Fig. 1.
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Let us compare the velocity variation for the pendulum movement with the behaviour of the

function f(x)=sinx for xe[0,27]. It starts with sinO=0. The values increase to singzl and

decrease to sin:%ﬂ =-1 going through sinz =0 ; then, again increase to sin2z =0.

The similarity between the two processes suggests using the sinusoid in order to describe the
pendulum velocity variation. We cannot expect that the period of our pendulum is exactly 2r .
Since this period is exactly defined and unvariable in each specific case, we need to find a way
to change the period of the function f(x)=sinx.

What do we need to change in the function f(x)=sinx in order to obtain a function for which

the period is greater or lower than 27z ? Let us multiply the independent x variable with the
positive number k and observe the function:
g(x)=sinkx. K

1
I

% What is the period of the function 21
g(x) = sinkx compared to the period of the function

% Draw the graph of the function sinx . Create a slider \ "v W\/

ke[0,5] with a step (granularity) of 1. Draw the

graph of the function sinkx . Fig. 2
Examine the graphs for the intervals (0, 1) and (1, 5). What did you observe?
Derive the formula for the period of the function sinkx for k > 0.

Perform the same analysis and draw conclusions for the negative values of k.

* ¥ ¥ ¥

How should we change the formula so that it is still valid for the negative parameter?
¥ Write down the respective conclusions.

In the real-world scenarios, in physics, techniques and electrical engineering the k coefficient is
called oscillation frequency and is denoted by w. It is closely related to the characteristics of
many periodic phenomena and processes. Its unit of measure is called Hertz and is denoted by
Hz; it has the format of 1/sec and it denotes the number of process cycles per second.

Some examples:
- angle speed or angle frequency — for rotating mechanisms — It is the unit of measure
for the velocity obtained during rotation

- sound frequency — the number of vibrations per second (e.g. between 16 and 25,000
Hz), particularly for ultrasound (> 25,000 Hz) or infrasound (<16 Hz)

- electromagnetic wave frequency — part of them are visible: infrared, ultraviolet,
roentgen and gamma waves; electric and magnetic field vibrations spreading through the
space.

2. Amplitude

Let us take a look at the pendulum movement itself. It is performed over an arc that is part of a
circumference. The projection of this is a segment whose center is corresponding to the point of
equilibrium. Let us denote the segment’s length by 2a. If we look upon the segment’s center as
on the starting point, i.e. point 0, the projection varies from —a to +a. This process is performed
periodically without any variations, unless external forces are applied. Let us make a parallel to
the second characteristics described for the f(x)=sinx function. Again, we bump on certain
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similarities that lead us to using this function. Since we cannot expect a =1 every time, we shall
change its initial presentation.

Let us create a new function g(x)=asinx, a#0.

The new coefficient that is frequently a parameter in a modeling is called amplitude and is
usually denoted by A.

In the practice it happens frequently to observe and describe periodic processes, for which the
amplitude is not a constant but is a function of the variable x instead.

% Draw sample graphs for the function f(x) =asinx by replacing the constant a with a linear
function (Fig. 3), a quadratic function (Fig. 4) or a trigonometric function (Fig. 5)

;M i
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Fig. 5

In the last example the way of transmitting information through radio broadcasting is shown,
specifically in the 10°10" Hz range. The sound pitch, its frequency generated by the
loudspeaker, corresponds to the sinusoid’s period, created by the amplitude’s peaks of the radio
carrier wave. This approach is called amplitude modulation.

-_—

-2

Examples of amplitude modulation that can be observed under other circumstances are shown
in the graphs below (Fig. 6). They describe the amplitude variation — the sound intensity — for
church bells. The graphs were obtained by means of specialized acoustic devices, used during
the development of the “Bells” project [2].
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Sveto Rozhdestvo Bogorodichno St. Alexander Nevski
Church in Veliko Tarnovo Church in Sofia

Tirne

Sveto Rozhdestvo Christovo St. Nicholas
Church Shipka Church in Pleven

Fig. 6. The amplitude variation for bells of different churches

3. Phase Angles — Phase of Delay and Phase of Advance

Consider an electric power generator connected to the electric power transmission network. We
apply alternative current. It switches 50/60 times per second. Similar to the pendulum, the
variation is achieved following the sinusoid rules — from zero to the maximum positive value,
then back, again reaching zero until the minimum negative value is reached and again up until
zero is reached. Now, in the same circuit a second electric power generator producing the same
frequency is connected,. The current generated follows the same rules as the ones described
above. However, the following question arises: do both zero points in time overlap? If so, that
would be a happy coincidence. In most cases, however, both zero points in time do not match. If
we describe that with two sinusoids (Fig. 6), one of them starts from point (0, 0) and the second
one: from a different point from the segment [-1; 1] on the Y-axis. The functions that describe
these events and their graphs are the following (Fig. 7):

2.51

D

-1

|
[ ' h

B3 o—=
L L L 1

Fig. 7 The graphs of f;(;<) =sinXx, (the red one) and f,(x) = sin(x + a) (the blue one)
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The quantity a is called phase difference or phase offset, or sometimes just phase. It could vary
in the interval [O, 27r]. In electricity supply it is limited to very small tolerances. Otherwise,

serious issues in the electric power network may occur.

% Draw the graphs of the following functions: f,(x) =sinx, f,(x)=sin(x+a) ae [0, 27].

% Draw the graph of the function f(x)+f,(x) and perform an analysis for different

values of a.
5_
P b=2 a=1.92rad
— —_—

) = F,(x) + Fo(x) + 2

fy(x) = sin(x +a)

. m /X e
g2
o 1.92
T T T T T T T T T
H 0 o 3anr ™ 3 2 a4 5 112 1 13n2 n 1512 8
-1

a=358rad
P —

2./—\/—\/\_/ f(x) = f,(x) + fo{x) + 2

14 f(x) = sin(x)
A AE
\/ 112 13n72 7 15n2 8r

fo(x) =sin(x +a)

)
L

LS ]

a="Trad

w
[ I
[ ]

f(x) = f,(x) + fi{x) + 2

KK A DT

fi(x) =sin(x +a)

Fig. 8. Overlapping the electric power from sources with different phase difference

The three graphs above (Fig. 8), created with GeoGebra, are describing the result of
overlapping (super positioning) of the electrical power from power sources with different
phase difference.
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4. General conclusion

We made some additions to the function f(x)=sinx. Once we join them, we will obtain the

following function: f(x)=asin(kx + ¢). However, the parameters we introduced may be called

differently in real-world-scenarios. In most cases, the function is given the following form:
f(x)=Asin(wx + «),

where each of the parameters has a value determined according to the respective case.
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When Imagination Needs Some Help

lordanka Gortcheva
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Abstract

The well-known problem about the snail heading for the top of a well by creeping 2 meters up in
daytime and slipping 1 meter down at night caused a lot of troubles to a group of future primary
school teachers | worked with. The same happened to a group of second-grade schoolchildren.
Both groups, however, demonstrated genuine interest to the problem and high determination to
crack it. To support the students whose imagination needed some help, as well as to create a
tool for exploration, | made dynamic geometry worksheets for the Snail problem. They not only
allow the students to easily change the numerical data, but to reverse the direction of motion as
well. For example, this is the case when the snail is up on a tree and intends to reach the
ground. Experience gained from the dynamic worksheets let the students continue with a
seemingly different problem about two pirates dividing a treasure found on the bottom of the
sea. Discovering the analogy between the Snail problem and the Pirates’ one brings excitement
in the classroom. The existence of multiple solutions puts the students on the path of inquiry-
based learning thoroughly discussed in [1].

Key words

Snail problem, Pirates’ problem, Open-ended problems, Dynamic geometry, Inquiry-based learning

1. Introduction

Building mathematical literacy starts in childhood. It is a process that takes years and is not
performed singly in a classroom. Solving number puzzles like sudoko and kakuro ([2]), playing
chess or cards, practicing sports and even shopping are among the many activities which
develop combinatorial thinking, counting skills, and number sense. Family and society have their
fair share in raising a mathematically literate generation as well. It just happens that elderly
people give children witty mathematical problems they have learned in their childhood. To solve
such problems, complicated arithmetic operations are not needed, but attention, imagination,
logical thinking, and common sense. Folklore mathematical problems like these in [3] train
students to have a quick mind, focus on details, and think outside the box. As a result, young
people become creative, imaginative, and resourceful — qualities all mathematics teachers
desire to be present in their classes.

2. The Snail problem

In the frame of a research | performed on how pre-service primary school teachers interpret and
solve story-problems ([4], [5]) | found that applying mathematical knowledge in context was hard
for many of the participants. However, if a problem was intriguing, the students did not hesitate
to delve into it and come up with a solution. Here is an example of a simple, yet difficult story-
problem that grasped their attention. Although well-known to the public and in the Internet, it was
not familiar to the students. They worked hard to make its formulation mathematically precise:

Problem 1. On a hot summer night in late June, the Tiny Snail found itself at the bottom of a 10-
meter well. At dawn of July 1% it began its journey up. Every day it crawled 2 meters up and
every night it slid 1 meter down. On which date did the Tiny Snail reach the top of the well?
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Lately | had the opportunity to share the Snail problem with second-grade schoolchildren. They
happily took the adventure to work on a problem not included in their textbooks. Surprisingly,
one of the students raised his hand asking to speak and said that “story-problems develop brain
and it's good to have such ones”. Even if these words quoted a parent's or a grandparent’s
opinion, they brought additional enthusiasm in the classroom. Schoolchildren’s problem solving
was not smooth either. But both young and adult students showed genuine interest in the
problem and high determination to crack it, perceiving their errors with the stance to think about
the problem again until they truly understand it.

3. Students’ results and what they have led to

For their twelve years at school, undergraduate students have already been trained to write their
mathematical reasoning. They managed to report their solutions on paper together with graphic
or table representations and intermediate stages as well. Their results can be characterized as
successful (Fig. 1), erroneous but corrected (Fig. 2), and showing total helplessness (Fig. 3):

4534 [ patip . U, =4 wpen Youisa
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L
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2 T i=4 2
+ Ls (D J
Fig. 1. Successful solutions to the Snail problem by two undergraduate students
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A
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Fig. 2. Undergraduate students’ solutions, crossed out by their authors to correct them

Analysis of the unsuccessful solutions revealed the prevalent way of reasoning. Since in the
daytime the snail crawled 2 meters up and at night slipped 1 meter down, it progressed 1 meter
upwards per day. Therefore, to crawl a height of 10 meters it would need 10 days. Counting 10
days from July 1% on led these students to the date of July 11". Later they realized that on July
1% the snail had reached a height of 2 meters above the bottom, on July 2" — 3, on July 3 — 4
meters, etc. Exploring the pattern helped them come up with the right conclusion that the snalil
had fully climbed the 10-meter well on July (10 — 1)™.

From the papers presented | inferred that finding the right pattern was not the only obstacle
the students faced. Many of them were lost in keeping track of their calculations. Therefore, both
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students’ imagination and calculations needed some help. This
motivated me to create dynamic geometry worksheets
complementary to the Snail problem. For the purpose | used
GeoGebra® dynamic geometry sofware (DGS) as it possesses the
desired features to combine algebra and geometry and is free for
non-commercial users.
Before investing time and efforts in such an activity it is worth asking
47 !@ if a popular amusement problem like this deserves it. According to
Pollak ([6]), primary school is the right place to introduce children to
the ideas of mathematical modelling. My direct experience showed
Fig. 3. No solution,only  that due to innate children’s curiosity, providing dynamic geometry
a picture presented worksheets in class was like putting pen to paper: they immediately
came into use, both for serious work and play.

4. Mathematical modeling of the Snail problem through DGS

To enable the students to simulate the snail motion by altering humerical data, from GeoGebra
user’s tools | have picked up a set of sliders. Notations are, as follows: a — the distance the snail
climbed up in daytime, b — the distance the snail slipped down during the night, t — the depth of
the well (all these in meters), d — the day of climbing. The algorithm | have implemented in the
worksheet allows to calculate the height reached by the snail at the end of each day. This height
and the corresponding day (which coincides with the current date of July) are shown by black
dots which rise vertically when d increases (Fig. 4, a-e). When the snail reaches the top of the
well, the two dots change their color to red. The heights the snail has reached at the end of each
day during its journey up are shown in the leftmost column of dots. They mark the basic stages
of its motion. The teacher can decide to hide them temporarily and ask the students to draw
them on their own.

a) —_—— h) —_—— c) —_—— d) —_—— e) —_————
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Fig.4. A snail climbing in a 10-meter well (t =10) 2 meters up daily (a=2) and slipping 1 meter

down at night (b = 1) several successive days before reaching the edge: a) Day 5: height 6

(meters); b) Day 6: height 7; c¢) Day 7: height 8; d) Day 8: height 9; e) Day 9: height 10; since
this is the day when the snail reaches the top of the well, the two dots become red.

For the students who were unsure how to approach the problem (c.f. Fig. 3), it makes sense to
apply Polya’s tip given in [7]: “If there is a problem you can’t solve, then there is an easier
problem you can solve: find it.” The series of particular cases shown in Fig. 5 proved useful.

Experimenting with the worksheet and guided by me, the schoolchildren soon started looking at
this situation from a new perspective: “Why does the snail need to climb up? During a summer
walk in the park one can see so many snails hiding from the heat in the tree crowns. If it starts
raining, they will probably need to reach the ground.” Thus the idea to put the new situation into
a new problems was born and even two problems came to life:

Problem 2. On a hot summer night in late June, the Tiny Snail found itself in the crown of a 10-
meter tree. At dawn of July 1% it began its journey down and every day crawled 2 meters down.
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However, scared of the dark, every night it climbed 1 meter up. On which date did the Tiny
Snail reach the ground?

“ The
3§4). Fibonaccl
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Problem 3. On a hot summer night in late June, the Tiny Snail found itself in the crown of a 10-
meter tree. At dawn of July 1% it began its journey down. Every day the snail crawled 2 meters
down and every night it slipped 50 centimeters down. On which date did it reach the ground?

a)

b)

<)

d)

e)

b=0 bh=0 h=2 bh=1 h=2
— — — — —

a
o
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o
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w©
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height 10 height 10 a
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day 9
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o
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Fig.5.a) A snail climbing in a 10-meter well 2 meters up daily and not slipping down at night;
b) The same in a 9-meter well; c) A snail climbing 2 meters up daily and slipping 2 meters
down at night cannot exceed a 2-meter height; d) Solution to Problem 1; e) A snail climbing 5
meters up daily and slipping 2 meters down at night, reaches the top of the well on day 3,July 3.

5. Transforming a traditional story problem through open-ended questions

Although numerous versions of the Snail problem exist in the books and the Internet, some
intriguing features of the snail motion still remain unaccounted for. To reveal them to the
students, | have used some open-ended questions:

Problem 4. At dawn of a summer day the Tiny Snail found itself 10 meters above the ground,
attached to the stem of a tree. It began crawling in a strange manner: 1 meter up in day-time
and 2 meters down at night, until it reached the ground.

= What was the distance between the highest and the lowest point on the tree the snail
had reached?

= How many meters did the snail travel from the very beginning of its journey to its end?

= During that journey, how many times was the snail 5 meters above the ground?

The first question not only introduces the concept of maximum and minimum, but also requires
students to perform operations with specific extremum values. The second question can be
used by the teachers to discuss continuity of motion, as well as the units of measurement used
to quantitatively characterize length. The third one summarizes students’ observations from the
dynamic geometry worksheets and gears up for the idea of multiple solutions (Fig. 6):

a=1

a=1 a=1
a) — h) c) —.—
— —————— —

h=2 h=2 bh=2
——— — —_——
d=45 d=8 d=7
Initial height 10 meters Initial height 10 meters Initial height 10 meters
day 5 night 5 day 6 night 6 day 7 night 7

height 7
height 6
height 5 height 5
height 4
height 3

(IJOOOOOO.OOI
cOoOOCO®OOQCQOOS®
OO0OOOCE®OCOOS®
ooo0oeOoOQOOOQOO@

(50000.0000.
Oo0oOe®eO0OOQOOQOOS®

Fig. 6. The snail that crawled 1 meter up daily and 2 meters down at night, had been
5-meter heigh above the ground 3 times: a) at the the end of the 5™ night; b) at some
moment during the 6™ night; and c) at the end of the 7" day.
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6. The Pirates’ problem

Among the many fascinating pieces of advice by Polya is the following one, given in [7]: “Look
around when you have got your first mushroom or made your first discovery: they grow in
clusters.” For the students | had worked with | composed a problem where the idea of multiple
solutions is not so evident. However, attentive readers would be able to discern the hint given
through the problem question, especially after the experience gained from the Snail problem 4:

Problem 5. Two pirates named Broken Tooth and Mean Look had found a gold treasure in the
sea. While Broken Tooth was diving to pull out the chests from the bottom, one at a time, Mean
Look stayed on board to keep an eye on them. When the number of chests on the deck reached
10 and Broken Tooth dived for the next one, Mean Look stole two. This was repeated several
times: as soon as Broken Tooth hauled one new chest on board, Mean Look stole 2. However,
at one point the hard-working diver noticed that just 5 chests were present on the deck. Then
not only did he accuse Mean Look of theft, but also demanded for himself all chests his deceitful
partner might have stolen. How many chests of gold could Broken Tooth claim?

In its essence Problem 5 is very similar to Problem 4, but with a new twist given by the pirates’
plot and characters. Its formulation excited the schoolchildren, especially after my humorous
note how two pirates evenly share a prey: one divides it into halves, the other chooses his half.
Such speculations helped children put themselves in Broken Tooth’s shoes: the two solutions of
Problem 5 (Fig. 7) would let Broken Tooth to dispense justice, demanding 12 chests for himself.

While in Snail problem 4 lengths of continuous objects like segments are to be found, all
guantities in Pirates’ problem are discrete and need to be counted. Discussing such details is an
opportunity to ask students to give other examples of continuous and discrete objects, perform
measurements, or suggest their own open-ended problems. Since children love novelties, a
topic like that enriches their fundamental and practical knowledge and attracts them to
mathematics and science. As they love stories as well, involving story-problems can dispel their
mathematical anxiety and turn the learning of mathematical concepts into a great inquiry.

a) d=4 b) d=5 c) d=6

— B — —_——————
a=1 h=2 a=1 h=2 a=1 h=2
Dive 4 brought 1 chest, 2 were stolen Dive 5 brought 1 chest, 2 were stolen Dive 6 brought 1 chest, 2 were stolen
Number of stolen chests sofar: B Number of stolen chests so far: 10 Number of stolen chests so far: 12
Before the theft: After the theft: Before the theft: After the theft: Before the theft: After the theft:
o o o] o o o
s} o o o o o
[s] o o o [} [}
Tchests @ o ] [s] [+] [+]
Q ] 6 chests @ o o o
o @ Schests o o Schests @ o
o o 5] @ 4chests [s] [+]
o =] [s] o o ® 3Jchests
[s] o ] o o o
s} o o] o o o

Fig. 7. There were two moments when 5 chests of gold had been present on the deck: a) after
the theft followed the fourth dive and c) after the sixth dive and before the theft. Since either 8 or
12 chests of gold might have been stolen, itis in Broken Tooth’s interest to claim 12 chests.

7. Concluding remarks

All reflections on the problems discussed, both from the undergraduate and primary school
students, were full of admiration. The second graders’ perceptions (Fig. 8) provide evidence that
modern young people still need amusing problems as a bridge for transferring knowledge,
experience, and values from preceding generations to theirs. Such feedback is a desirable

155



il o y 4
3‘&‘?’ ;ibonaco '

¥ Project Uscnedosamencku nodxod e ob6pazoeaHuemo no MamemMamuka @

DISSEMINATING INQUIRY-BASED SCIENCE k
AND MATHEMATICS EDUCATION IN EURDPE 5

corrective to inquiry-based learning. It should be studied regularly so that the teachers can be
fully aware if all their students actively participate in the process.
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Fig. 8. Reflections of two primary schoolchildren’s on the story problems discussed: a) “I liked the
problems because they were very logical and make you think.”; b) “These were not the usual math
problems; rather, they were brain teasers which were a lot of fun.”

The open-ended questions naturally put the students on the path of inquiry-based learning,
where the small pebbles of logical or mathematical obstacles lead them to new findings.
Encouraging students to invent their own problems can be both an individual and a group
assignment; it can be also a DGS-task: activities of the sort are highly proactive to young digital
generation? and match its real educational needs.
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