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TUITIOJOI'NA HA TBOPYECKHUTE 3ATAYA
N MACTOTO UM B OBYYEHHUETO
ITO MATEMATHUKA

J-p CeBnanmna I'eopruesa
Llymencku ynusepcumem
Jenapmamenm 3a ungpopmayus, keanugurayus u npoovidicasaujo obpasosanue — Bapna

Pe3tome. Enna oT ocHOBHHTE 33/1a4M Ha CHBPEMEHHOTO OOPa30BaHHETO € Jaa
pa3BHBa TBOPYECKUTE CIIOCOOHOCTH Ha ydeHHIuTe. POpMUpPAHETO HAa KPEATUBHU
JIMYHOCTH € MOCTIKUMO C IIPUJIaraHe Ha TBOPYECKO 00yueHHE, KOETO MOXKE Jla ce
peanzupa upe3 j1o0pe nojdpaHa cucreMa OT TBOPUECKH 3a/1a4M 3a MOCTHIaHEe Ha
pa3yIMuHK JWJAKTHYECKH LIEJN — 3a/la4M 3a OTKPUBAaHE Ha HOBO 3HAHWE, 3a/1a4M
C OTBOPEHO Hayajlo WM Kpai, 3aJa4d C JIMICBAIIM WIN IOBEYE JAHHH, 331a4d
3a CBhCTaBSIHE IO JIaJICH MaTeMaTHYeCKH MOJIEN WIIM KpaifHa nen. B Hacrosimara
CTaTHA ce MpeAiaraT aHajiu3 W TUIOJIOTHS Ha TBOPYECKUTE 3a/1adM Bb3 OCHOBA Ha
Je(UHIPAHOTO TMOHATHE 3a/1a4a KaToO CHCTEMa OT YETUPU KOMIIOHEHTA — HauaJlHO
CBCTOSIHHE, KpalHO CBCTOSHME, pEIICHHE Ha 3ajadaTa, 0a3uc Ha pPelIeHHETO
Ha 3ajadara. 3a JeMOHCTpauusi ce mnpedopMyinupa Maremarhyecka 3ajada B
pa3JIMYHUTE BApUAHTH HAa BCHYKH HUBA HA TPYJHOCT.

Kniouosu Oymu: TBOpueCcTBO B 0OYUEHHETO; TBOPUYECKU 33/1a4H; 0OydEeHHUE 110
MaTeMaTHKa

Kpurepuii 3a ,,TBOpuecTBO" BbB BCsKa 00JacT Ha YOBEIIKATa JEHMHOCT € Ch3/a-
BaHETO Ha HELIO HOBO, KOETO HE € OMII0 U3BECTHO MO-paHo. B To3u ciryuaii HoBOCT-
Ta HE € HEMIPEMEHHO OTKPHUTHUE, & MOXKE Ja ObJie ¥ OPUTHHAJICH BT KbM BEUE H3-
BECTEH PEe3yiTaT, NPOAYKT WIH pelIeHHE Ha 33/1a4a, TPOOJIeM WM HHTEPIIPETaHs.

TBopuecko o0yyeHue

Uzcnenpaiiku xapakTepa Ha TBOPYECTBOTO, YUCHUTE Ca HAPEKIU CIIOCOOHOCT-
Ta 3a TBOpYECKa ACHHOCT — KpEaTUBHOCT. 3a Aa Obie 00y4eHHeTo TBOPUECKO, TO
TpsiOBa Jla pa3BUBa KpeaTUBHOCTTA B yueHuuure. KpearnBHoctTa € ,,cuctemMa oT
TBOPUYECKH CIIOCOOHOCTH, ChbBKYIHOCT OT MUCJIOBHH M JINUHOCTHHU KaueCTBa, KOUTO
OnaronpusTcTBaT (YOPMYIUPAHETO HA HOBH HACU U Pa3KpUBAaHETO HA BayKHH B3au-
MOBPB3KH MEKIY MPEIMETH, ABICHNS U HOBM HAUMHU 3a pelllaBaHe Ha IOCTaBEHU
B TeopHATa U MpakThKaTa 3anadu uiau npodiaemu™ (Desev 2011). Ot tasu rex-
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Ha TOYKa, ,,TBOPUYECTBOTO HA YUECHUIUTE B 00OyUEHHETO MpPEACTaBIIsBA MPOLEC Ha
pasperiaBaHe Ha y4eOHH IPOOJIEMH Ype3 CaMOCTOSITEIIHO TeHEpUpaHe Ha UJACH, B
pe3yJITar Ha KOeTO YYeHUKBT OTKpHBa cyOexkTuBHO HOBHY 3HaHus* (Kolishev 2018).

AmnzpeeB naBa ciegHara JeUHALMS: ,,[BOPYECTBOTO € €HA OT BUIOBETE YO-
BEIIKH JeHHOCTH, HACOYEHa KbM paspellaBaHe Ha MPOTHBOpedns (peliaBaHe Ha
TBOPUYECKH 3a7a4n). 3a TBOPYECTBO ca HEOOXOANMHU OOCKTUBHU (COLIMAIHHU, MaTe-
pHuanHu) ¥ CyOSeKTHBHHU JTMYHOCTHH YCIIOBUS (3HAHMUS, yMEHUSI, TBOPYECKH CIIOCO0-
HOCTH). Pesynrarure OT TBOPYECTBOTO Ca HOBH M OPUTMHAIIHH, C JIMYHO U 00IIeCT-
BEHO 3HAYCHHME, a Taka ChIOo U HHOBAaTUBHU  (Andreev 1996).

Crniopen XyTopcku 0Oy4eHHETO U Pa3BUTUETO HA YOBEKA Ca B3aMMOCBBP3aHH C He-
TOBOTO TBOPYECTBO: Pa3BUBAILl CE CAMO TOI'aBa, KOraTro Ch3JaBalll, TBOPHUIL HEIIO HOBO
3a cebe cu i 3a Ipyrute. Ho TBOpUecTBO € BB3MOKHO caMo B YCIIOBHSI Ha cBOOO/a,
WITH TIOHE cB0OOa Ha m300pa. Morar Jia ce o4aKBaT TBOPYECKH PE3yATaTH caMo Tora-
Ba, KOraTo YYeHUKBT MMa MPaBo Ha 300D 3a CMUCHIIA U LIEITa Ha CBOETO 00pa30BaHue,
3a TEMHTE Ha TBOpUYECKara cu JAeHHOCT, GOpMHUTE Ha M3IMBIHEHHE, []a € MOAKPENsIH B
M3pa3siBaHETO Ha COOCTBEHOTO CH MHEHHE N0 Tipobiiemute. O0y4eHneTo, KaTo MpoayK-
THBEH MPOLIEC, N3MCKBA YUCHUIIUTE J]a UMaT TBOpUecku criocoOHocTu. [Tox TBopueckn
CMOCOOHOCTH ce pa3dupa KOMIUIEKCHU BB3MOKHOCTH Ha YYEHHKA Ja U3BBPILIH JACH-
HOCTH, HACOYECHH KbM CH3/1aBaHETO HA HOBU 00PA30BATEIHH MIPOIYKTH.

OTHOBO TOH MOCOYBA, Y€ KPEaTUBHOCTTA HE € €IUHCTBEHATa CIIOCOOHOCT, KOS~
To oOe3medyaBa 0Opa3oBaTeIHNUTE ACHHOCTH. T KaTto B pe3yaTaT Ha TBOPYECTBO
YYEHHUKBT NpUI00MBa 3HaHUE, TO 3a€JHO C KpeaTUBHATA ICHHOCT Ce OCBILIECTBSBA
Y KOTHUTHBHA. 3a J1a MOTaT KPEaTUBHUTE U KOTHUTHBHUTE MPOLIECH Ja CE U3PassT
B 00pa3oBaTeTHUTE PE3yNTaTH Ha yUYCHHKA, € HEOOXOAMMO Jia ce MPOoBexaa o0yde-
HUE, KOETO J1a ChOTBETCTBA U Ha OPraHU3allMOHHUTE MYy cllocoOHOCTH. KBM ToX ce
OTHACAT LieJIeNoNarane, MOTHBAL, Clla3BaHe Ha MpaBuia, camoolneHka u ap. Ilo
TO3HM HAYMH TBOPYECKOTO 0OyUEHHE ce ONMpa Ha MOHE TPU MHTETPATHUBHU CIIOCO0-
HOCTH Ha yY€HHKAa: KpeaTHMBHU, KOTHUTUBHH M OPraHU3allMOHHU. 3a€HO T€ OCH-
rypsiBaT Ch3/1aBaHETO OT YUeHHUKa Ha oOpa3zoBarennu npoayktu (Hutorskoy 2017).

Cropen bro3an ChITHOCTTa HA METOAMTE 32 CTUMYJIMpPaHE Ha TBOPUECKOTO MH-
CJICHE C€ ChCTOM B Ch3JIaBaHE HA CPe/ia M yCIOBUS, IPH KOUTO YUCHHUIIUTE MOTyda-
BaT HOBM 3HAHMUS, U Ype3 MOAXOMSIN MMOJXOAN U CPEACTBA y TAX Ce MPEIN3BUKBA
JKeJIaHKE 3a aKTHBHA OTBETHA peakius. Te3n MEeTOJu ca U3BECTHU TBBPAC OTIaB-
Ha, HO 3aTPyAHCHUS BbB BPB3Ka C TSIXHOTO U3IOI3BAHE CE Cpelar IIaBHO Mopaan
JUICa WIM HEeIOoCTaThYHA MCHUXUYECKa Harjaca KakTo Ha yYCHHIUTE, Taka W Ha
yunurenure (Byuzan 2013).

TBopYecKH 3a1a4u

[Tox TBOpYeCKHU 3a7auu Iie pazdupamMe 3aj1auu, ype3 KOUTO CE MOCTUTAT TBOP-
YECKHU 1eJIM B 00YYCHHUETO — pa3peliaBar ce y4eOHU NpoOJIeMH ¢ HEJOCTUTAIIN
CJICMCHTU, ITPU KOUTO YUCHULIUTEC HpI/II[O6I/IBaT HOBU 3HaHHWA, OTKPUBAT HOBU CBOII-
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CTBa M JIOTHYECKH BPB3KH, PUIJIAraT 3HAHUATA CH B HOBH HEMO3HATU CUTYalLlUH,
CBCTaBAT 33J]a4, Ch3aBaT MOACIH, PUCYHKH I10 3a[a/ICHH yCIOBUS U Jp.

[Ipumepn 3a TBOpUECKH MaTeMaTHYECKH 3aJladyd Morar aa ObJaT U CICIHUTE:
(dbopmynupaiite TBbpACHUE U U3BBPLIETE JOKA3aTEICTBO MO HIKOJIKO HAYWHA; OT-
KpHiiTe Bpb3KaTa MEX1y MaTeMaTHYeCKH 00CKTH; (popMysupaiite oOpaTHaTa Teo-
peMa U s JOKakeTe; HaMepeTe CIIEACTBUsI OT TeopeMara; 000CHOBETE HEOOXOIu-
MOCTTA OT JOII'BJIHUTEIHU IOCTPOSHHS 32 JOKA3aTeICTBOTO HA TeopeMa, 00o01ere
u hopmynmpaiite ycaoBUeTo Ha o-o01a 3a1a4a; GopMynupaiTe 3a1a4a 3a 1oKas3a-
TEJICTBO U 5 peleTe Bb3 OCHOBA Ha JI0Ka3aHa TeopeMa. Upes monoOHM 3a1a4u MOXKe
ce MMOCTUTa OCTENEeHHO YCIOKHsIBaHe Ha TBopyeckuTe 3aaauu (Nikishin 2012).

XyTOPCKH € OTKPOMJI CJIETHUTE TBOPUECKHU 3a/1a4u:

— HampaBH 10 CBOW HAUMH — J1a C€ HANpPaBH 10 COOCTBEH HAYMH TOBA, KOETO €
M3BECTHO: JIa 1aZic HOBO ONpeNeNeHUE Ha M3yYeHO TMOHSITHE, OOEKT, SBJICHHUE; 1A
(bopmynupa mpaBuio;

— ,,IPEKUBsBAHE " Ha UCTOPUS — BHBIMYAHE B HCTOPUS 3a Ch3JaBaHe Ha HEIO
HOBO WMJIM pelIaBaHe Ha MpoOeM;

— 00pa3 — U3MHUCIISHE U Ch3JaBaHe Ha 00pa3 MO 331aJCHU YCIOBHS;

— eMIarus — MUCIICHO J1a ,,IPeKUBee’* eTannTe Ha pa3BUTHE HA JajieH 00EKT, Aa
CE OMMIIAT MUCIIUTE U YyBCTBATa;

— TEKCTOBH KaHPOBE — Ch3JjaBaHE Ha TEKCT B Pa3IMYHHU (POPMH H )KaHPOBE — CHUH-
HsIBaHE Ha 3a/1a4a, PUMH, CTHXOTBOPEHHE, TIECEH, MHTEPBIO, PEKIIaMa, TUaJIoT U Jp.;

— n3obpereHne — n300peTsBaHe Ha M (PH, 3HALN, CAMBOJIN, TEXHUYECKH MPUC-
MOCOOJIEeHUS, ”THCTPYMEHTH, YCTPOHCTBA,;

— ChCTaBsSIHE — HA PEYHUK, KPBCTOCIIOBHIIA, UTPA, BUKTOPHHA, MUCIIOBHA KapTa,
3aja4a 3a ApyruTe yUYeHHULH | Ip.;

— IPOM3BENICHHUE — J]a CE M3TOTBU MOJICTI, MAKET, POU3BECHNE OT TEOMETPHYHH
Tena, pororpadun, BuaACoPpHIM;

— yueOHO oco0ue — KOMIIOTBPHA [IPOrpama, alropuThM 3a pellaBaHe Ha 3a71a-
4u, TabNa; MpoBeXJaHe Ha ypoka B poisita Ha yuutens (Hutorskoy 2003).

3a peanu3upaHe Ha PazIHMYHU AMJAKTUYECKH LeIU B Mpoleca Ha o0yueHHe
MOXKE J]a C€ pa3rpaHUYaT CJIEJIHUTE TBOPUECKHU 3aJauH:

— BbBE)K/IaHE HA HOBU 3HAHUS — 33/1a4H, B KOUTO HEU3BECTHOTO CE HAMHPA, Upe3
3HAHUSITA ¥ YMEHUSTA, KOUTO TPsiOBa J1a C€ YCBOSIT;

— 3aTBBP/SIBAHE HA 3HAHWS U YMEHUS — 3aJla4d, B KOUTO BbBEICHUTE 3HAHUS U
YMEHHUSI ca IIOCTaBeHU B HOBH CUTYaIlH, MMa JIMTIICBALIM WM TTOBeYe JaHHU, 3a7a-
YM 32 ChCTaBSIHE 110 1aJIeH MaTeMaTHYeCKH MOJIeI MJIM KpaiiHa Lel U JIp.;

— 00001IeHne — 3a]a4K, KOUTO ca C OTBOPEHO yCJIOBUE MM Kpal, Taka 4e yue-
HUIIMTE 12 UMAaT Bb3MOXKHOCT JIa M3UEPIISIT BCHUKH CITyYad U a2 OCH3HAST JIOTHYe-
CKHUTE BPB3KH MEKAY €IIEMECHTHTE;

— KOHTPOJ | OIICHKA — 33a[a4H, B KOUTO AMArHOCTULUPAHUTE 3HAHUS U YMEHHUS
ca IOCTaBEHH B HOBU YCIJIOBHSL.
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Tumosorust Ha TBOPUYECKUTE 321a4H

Criopen ['aHueB, OT IieHa TOYKa Ha CUCTEMHUS NIOAXOM, OHATHETO ,,3a7a4a‘
npencrasisiBa cuctema (S,P), cberosma ce ot cyOekT (uoBek S) U 00ekT (MHOXKe-
ctBO P). AKO Ha JazieH YOBEK ca M3BECTHH BCHUYKH €JIEMEHTH Ha P, mocrarbuHmy,
3a 1a cMAta Tod P 3a cucrema, To TakaBa cucTeMa ce HapHya CTallMOHapHa 110
OTHOLICHWE HA TO3HM YOBEK. B ciydas e Hayiuie cTaudoHapHa cUTyalus. AKO Ha
TO3H YOBEK € HEM3BECTEH IMOHE €IMH €JIEMEHT, €HO CBOMCTBO WJIM OTHOILEHHUE OT
P, HeoOxomumu, 3a 1a cumra Toi P 3a cuctema, To TakaBa cucTeMa ce Hapu4a Ipo-
O1eMHa 1O OTHOILIEHHE Ha JajieHus cyOekT. B To3u ciywaii e Hamuue npodieMHa
cutyauus. ,,JIpy HaM4reTo Ha MOTPEOHOCT, M3pa3eHa Mo KaKbBTO U Ja € Ha4MH,
Y BB3MOXXHOCT 32 HaMHMpaHE Ha HEM3BECTHH 3a JIaJCHUs YOBEK €JIEMEHTH, CBOM-
CTBa M OTHOILEHHS OT cucTeMara P, mpoOieMHHAT XapakTep Ha KOSTO € GUKCHPaH,
nocjegHaTa craBa 3aj1ada 3a AajgeHus cyOekT.” Haif-uecto cmomenarara mo-rope
NOTPeOHOCT ce M3pa3siBa 4pe3 CIeLHUaHO [eNeBO yka3anue. Hanpumep nzpasbt
-7+3, cam mo cebe cu, He e 3a7a4a. Toil craBa 3agaya, ako ce 3aJa/ie CbBMECTHO C
LIEJICBOTO YKa3aHue ,,lIpecMeTHeTe cOopa’.

Pasrexnanero Ha 3a/1ayara Kato cUcTEMa JjaBa Bb3MOKHOCT B Hesl J1a Ce OTHe-
JISIT CIEAHUTE YETUPU OCHOBHU KOMITOHEHTA.

1. Hauanno cberosinue (A) — ycJIOBHETO Ha 3aJavyaTa, KOeTO BKIIIOUBA JaICHUTE
€JIEMEHTHU M BPB3KHUTE MEXKY TSX.

2. Kpaiino cecrosinue (B) — mocraBenata B 3aadata eil.

3. Pemrenue na 3amayara (R) — npeobpa3yBane Ha yCIOBHETO 10 MCKaHOTO 3a-
KIIIOUYCHHE WITH ThPCCHH EJIEMEHTH.

4. basuc Ha pereHreTo Ha 3agadara (C) — MHOYKECTBOTO OT Ie(pMHHLINN, CBOHCTBA,
MpaBuIIa, aJITOPUTMH U JIp., Ype3 KOUTo ce obocHoBaBa pemenueto (Ganchev 1996).

B®3 ocHOBa Ha AeguHUpaHOTO OT ['aH4YeB MOHSATHE ,,3a7a49a’ KaTo cucTeMa OT
YeTHPH KOMIIOHEHTa — HayalHO chCTOsiHUE (A), KpailHo chcrosiHue (B), perme-
Hue Ha 3ajaadara (R), 6a3uc Ha perienuero Ha 3anadara (C), me ObJlie HalpaBeHa
Kinacu(uKays Ha TBOPUYECKUTE 3a7aud. 3a IEMOHCTpalus 1e ce npedopmynupa
€/lHa 3a/1a4a B pa3IMUYHUTE BAPUAHTH HAa BCHUKU HMBA Ha TPyIHOCT. B 3aBucumoct
oT Oposi Ha HEM3BECTHUTE KOMIIOHEHTH Cc€ KIacH(UIMPAT TBOPUECKUTE 3aJa4i B
CJICIHUTE HUBA.

I HuBo — HenzBecteH e camo eanH komnoHeHT (ACRX, AXRB nnmu XCRB). 3a-
JIa4¥ OT TO3U THII Ca C HUCKO HUBO Ha TPYAHOCT. TaknBa TBOPYECKH 3aJa4 MOTatT
Jla ce 33/1aBaT Ha YYEHHIIU C [T0-MaJIKW MaTeMaTHYeCKH Bb3MOKHOCTH MJTH B Havya-
JIOTO Ha TBOpYECKOTO oOyueHue. [Ipu TSIX JIecHO MoraT Jia ce IEeMOHCTPHpAT TPUTE
eTarna — OChb3HaBaHe Ha IpoodiieM, (opMyaHpaHe Ha XUIIOTe3a U [IpoBepKara i:

— ACRX (¢urypa 1) — 3a0auu ¢ omeopen Kpaii — BbBefieH ¢ 0a3uChT 3a pela-
BaHE Ha 3aJ]a4M, Ha KOMTO € M3BECTHO YCIOBHETO U PEIICHUETO, a TPsiOBa J1a ce Ha-
MEpH KakBa € KpaiHara nesu. Morar fa ce U3IoJ3Bar IIpy 3aTBbPKIaBaHE HA HOBU
WY 32 aKTyaJlu3upaHe Ha CTapy 3HAHUSL.
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TBOp‘IeCKI/I 3aJauHn

I muBO
HM3BECTHH eJIEMEHTH HEH3BECTHH €IIEMEHTH
YCIOBHE BasHc OT 3HAHMA peleHue KpaiiHa 11eJ
A © R B

®urypa 1. TBopuecku 3anaun [ HUBO ¢ OTBOPEH Kpaii

3anaua. Axeapuym uma popmama Ha xy6 ¢ pasmepu 60 cm. Ilems e npecmem-
Hana, ye 6.6.6 = 216. Kakeo e namepuna? Bapuo nu e?

— AXRB (¢urypa 2) — 3a0auu 3a omkpuseane na Ho80 3HaHUe — N3BECTHU Ca
YCIIOBHETO, PEIICHUETO U KpalHara IieJl, HO € HeU3BECTEeH 0a3HChT OT OIpeleie-
HUSl, TEOpEeMH, (POPMYIIH U aITOPUTMH, HEOOXOIUM 3a pellaBaHeTO M. 3aayuTe
MOTaT Jla Ce M3I0JI3BaT 32 BbBEXKaHE Ha HOBO 3HaHUE. B mpoiieca Ha pelnraBaHe Ha
3aJlauata ce 0Ch3HaBa HEOOXOAUMOCT OT HOBU 3HAHHMSI HA YUCHHUIIUTE.

TBOp‘]eCKH 3aJauu

I HuRO
{ H3BECTHH €JIeMEHTH ] [ HEH3BECTHH elIeMEHTH
l vy
\
yCIIOBHE pellenne KpaiiHa men Gazuc OT 3HAHHS
A R B C

®urypa 2. TBopuecku 3aauu | HUBO 32 OTKpUBaHE Ha HOBO 3HAHUE

3anaua. Axeapuym uma popmama na xy6 ¢ pasmepu 60 cm. Ilems e npecmem-
Hana, ye V=6.6.6 = 216 rumpa. Bapuo nu e?

— XCRB (¢urypa 3) — 3a0auu ¢ omeopeno Hauaio — U3BeCTECH ¢ 0a3UCHT OT
3HAHUs, HEOOXO/MM 3a PEIIaBaHETO Ha 3aJlauaTa, PEIICHUETO U KpaifHara Iiel, a e
HEU3BECTHO YCJIOBUETO M. Te3u 3aja4u Morar Jia ce U3IO0JI3BaT 32 3aTBbPIKIaBaHe
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Ha HOBU 3HAHU:, 3a IPETOBOP, 3a KOHTPOJ U OLICHKA. HoBuTte 3HaHMA Ce OCTaBAT
B Apyra cuTyanus, OCb3HaBaT CC JIOTUYCCKUTC BPb3KU, PCIIaBaT CC PA3JIMYHU 3a1a-
4, CbCTAaBCHU OT YYCHUIIUTC, U HpI/IJ'IaI‘af/iKI/I HOBUTC 3HAaHUWs, TC IPOBEPABAT AaJIN
PCHICHUCTO CHOTBCTCTBA HA IbPBOHAYAJIHATA 3aJiava.

TBOp‘-[eCKH 3aJdaun

[ auBO
‘ HM3BECTHH €JIEMEHTH ’ HEHM3BECTHH €JIEMEHTH ]
Gasuc OT 3HAHHA peleHne KpaiiHa e YCIOBHE
& R B A

®urypa 3. TBopuecku 3a1auu | HUBO ¢ OTBOPEHO Hayano

3anaua. /lems npecmemnana, we obemvm e V= 06.6.6 = 216 iumpa. Kakea 3a-
daua e pewasana ms?

II amBo — HewsBecTHHU ca jaBa komnoHeHTa (ACXY, AXYB, AXRY, XYRB,
XCYB unmu XCRY).

— ACXY (durypa 4) — 3a0auu ¢ omeopen Kpait — naJjeHu ca ycJIOBUETO U Oa-
3HCHT 3a pelllaBaHe, a € HeM3BECTHA KpalHaTa 11eJl ¥ KaK Ce CTHra JIO Hesl. Y YCHH-
[UTE CAMU ChCTABSIT 33Jlaud 1O JaJICHOTO YCIIOBHUE, KAaTO IMOJ] PhKOBOJICTBOTO Ha
YUHTENsI MOTAT JIa C€ pa3mieaaT BCUUKH TUIIOBE 3a7a4u. Morar J1a ce M3Mmosi3Bar 3a
3aTBbpKIaBaHe, 00001aBaHe, TPErOBOP, KOHTPOJI U OICHKA.

TBOp‘-IE.’.CKI/I 3a1a9A

II auBo
W3BECTHH eJleMeHTH HEH3BECTHH eIeMEHTH
YCIIOBHE 6azHc OT 3HAHHUA KpaiiHa 1en PEHICHHC
A @ B R

®urypa 4. TBopuecku 3anauu I HUBO ¢ OTBOpEH Kpait
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Hanpumep, ako mpeaBapuTeIHO ca BHBEICHU ONpEACIICHUETO 3a KyO U (op-
MYJIUTE 3a JIUIC Ha IOBLPXHUHA U 00eM Ha Ky0, TO MOXE Jla ce 3a/1aJie CleHara
3aj1ava;

3anaua. Axeapuym uma gpopmama Ha kyo ¢ pazmepu 60 cm. Kaxeo mooxcem oa
Hamepum ¢ mesu OaHHU?

— AXVYB (durypa 5) — 3a0auu 3a omkpuseane na H060 3HAHUE — NAJCHO
€ YCIOBHETO W KpaifHaTa IeJ, a TpsA0Ba Jia ce HaMepHu pelIeHUeTo, 0e3 ja e
MOCOYCH C KakbB 0a3uc na ce obocHoBe. C Te3m 3a1a4u MOXKe Jia ce Ch3lalle
npoOJieMHa CUTyallHs MPear BbBEXKJaHE Ha HOBM 3HaHUs. Upe3 TiIX ce 0Ch3-
HaBa HEOOXOIMMOCTTA Jla Hay4YUM HEII0 HOBO, 3a Ja pa3peiuM Mpoodiema.
To3u TN 3aj1a4u ca XapaKTepPHU M 32 MATEMAaTHYCCKUTE ChCTE3aHUS, 3a/1a4u
3a IMPETOBOP WJIM KOTATO Ce Mpeiarar 3aJa4i B TeMU ¢ Apyr 0a3uc 3a pelrana-
He. Tam He e mocoueH 0a3UChT HA PEIICHUETO Ha 3aJ[a4uTe, HO 3a J1a ca TBOP-
YECKH 3aJIauyuTe, TPsAOBa 3aBJDKUTEIHO U Jla ce Mpujara B HOBa HEIMO3HaTa
cUTyanus.

TBOp‘IeCKI'I 3aja4u

IT nuBo
W3BECTHH €IeMEHTH HEH3BECTHH €JIEMEHTH
yCIIOBHE KpaifHa 1em Ha3nc oT 3HAHHAS pemenue
A B & R

®urypa S. Teopuecku 3anaun Il HUBO 3a OTKpUBaHE HA HOBO 3HAHHE

3angaua. Axeapuym uma opmama Ha Ky6 ¢ pasmepu 60 cm. Hamepeme Konko
aumpa 600a cvoupa.

— AXRY (¢urypa 6) — 3a0auu 3a omkpueane na H080 3HAHUE C OMBOPEH
Kpaii — aJIeHN ca yCIOBHETO U PEIEHUETO, a He ca HEM3BECTHU KpaliHara Iel
u 6a3uchT 3a penraBane. Te MoraT Ja ce M3MON3BAT 3a Ch3/laBaHe Ha MpoOieMHa
CUTYyallHs 32 BbBEXKJAHETO HA HOBO 3HaHWE. Upes TsIX TO ce OTKpuBa U ce 000-
CHOBaBa PELICHHUETO.
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Tropuecku 3a1auu
1T auBO

A__——-—-_'—__'___'_——'_——‘—‘__—‘__—‘__—‘_——-——__L

< s

U3BECTHH €JIEMEHTH HEH3BECTHH €JICMEHTH
yCIOBHE pelieHure KpaiHa 1ein 0asuc OT 3HAHUA
A R B C

®urypa 6. Teopuecku 3anaun 11 HUBO ¢ OTBOpEH Kpait
3a OTKpUBAHE Ha HOBO 3HAaHUE

3agaua. Axeapuym uma popmama una kyo ¢ pasmepu 60 cm. [lems e npecmem-
Hana, ye 6.6.6 = 216. Kakeo e namepuna? Bapno nu e?

— XYRB (¢durypa 7) — 3a0auu 3a omkpueane Ha HO60 3HAHUE C OMBOPEHO
Hauano — 3HAST Ce PEICHHETO W KpaifHaTa Les, a ca HEeU3BECTHH YCIIOBHETO U
0a3uchT, ¢ KoiTo Ja ce obocHoBe perteHuero. C Te3u 3aa4u MOrar Ja ce Ch3/1aBa
npoOieMHa CUTyalus 3a BbBEXKAaHe HAa HOBO 3HaHME, ThU KaTO TO € HEU3BECTHO.
Pemennero moanomara yYeHHLIUTE B Pa3ChKICHUATA Ja JOCTUTHAT CaMU J0 YCIIO-
BUSITA, KOUTO ca HEOOXOAMMH 32 HAMHUpaHe Ha KpaiHata 1ell.

TBOPQGCKI/I 3ajJJavyH

IT auBo
( HU3BECTHH CIICMCHTH HCHU3BECTHH CIICMCHTH
perieHue KpakHHa 11el YCIIOBHE Oa3uc OT 3HAHHI
R B A C

®urypa 7. Teopuecku 3anauu Il HUBO ¢ OTBOpEHO Ha4aIO
3a OTKPUBAHE Ha HOBO 3HAHUE
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3anaua. [lems e npecmemuana, ue aksapuym cvoupa 6.6.6 = 216 nrumpa. Kaxeo
e YCI08uemo Ha 3a0avama, Kosimo e pewiuna ms?

— XCYB (¢durypa 8) — 3a0auu ¢ omeopeno nHauano — 3HasT ce KpaiHaTa 1€l
1 0a3MCHT 3a pelIaBane, a e ThPCSIT YCIOBUETO M HAUMHBT 34 PEIIaBaHe HA 3aja-
yara. Ciies1 Karo € BbBEJICHO HOBOTO 3HAHHE, MOTAT JIa CE MOCTABST 33/1a4 B HOBU
HETO3HATH CUTyaluu ¢ Hero. Upes TakuBa 3aa4il ¢ OTBOPEHO YCIOBHUE MOTaT Jia
ce pasmiear MHOTO THIIOBE 33j1auH, J1a C€ W3Ka3BaT XMUIIOTE3H M CJIeJ TOBa Jia ce
mpoBepsBar. Morar /ia ce U3MoJI3BaT 3a 3aTBbPIKaBaHe Ha 3HAHUS, aKTyaTH3HpaHe,
0000111eHHe, TPETOBOP, KOHTPOJI M OLIEHKA.

Ts OPYECKH 3a1aIn

Il HuBO
4 - B
[ H3BECTHH eJIeMEHTH ] HEH3BECTHH CIEMEHTH J
L
v
Ga3Hc OT 3HAHUA KpaifHa e YCIIOBHE
C B A pemenne R

AN
®urypa 8. TBopuecku 3anauu 11 HEUBO ¢ OTBOpeHO HavyaIo

3apaua. Kakea mpsbea oa e popmama u pasmepume Ha aK6apuym, KOUmMo cb-
oupa 216 rumpa eooa?

— XCRY (¢urypa 9) — 3a0auu 3a cocmagane no mamemamuiecku mooen — u3-
BECTHH Ca PELICHUETO U Oa3uca 3a 000CHOBABAHETO MY, & € HEU3BECTHO YCIOBHETO

TBOP‘{BCKH 3aJauu

II gEBO
HM3BECTHH €JIEMEHTH HEU3BECTHH €JIEMEHTH
0as3uc OT 3HAHHS perieHne YCIIOBHE Kpa#Ha I1e1
@ R A B

®urypa 9. Topuecku 3agaun Il HMBO 3a cbcTaBsiHE
10 MaTeMaTU4ECKU MOJEN
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nu KpaﬁHaTa OCJI Ha 3aaa4dara. CHC,I[ BBHBCKIAHC HA HOBOTO 3HAHUEC TC MOrar aa Cce
H3MO0JI3BAT 3a ChCTABAHC HA 3aJa4M, KaTO CC€ aHaJIn3upa pCIICHUCTO U CC OTACIIAT
HaYaJIHUTC YCJIOBUA Ha 3a/iadara 1 KpaﬁHaTa OeI. ChbCTaBsHETO HA 3aaa4u pa3sBuBa
TBOPYCCTBOTO HA YUYCHUIIUTEC U pa361/1paT IMMPUJIIOKCHUECTO HA MaTECMaTUKaTa B peali-
HU CUTyalluH.

Banaua. [Tems 3anucana cieonomo pewenue x.x.x = 216 om’. Kaxea 3adaua e
pewuna ma?

III vuBo — HeusBecTHU ca Tpu KoMmroHeHTa (AXVYZ, XCYZ, XYRZ wunu
X¥YZB). Te ce cpemiar U3BbHPEIHO PSJIKO B 00YUYESHUETO [0 MAaTEMaTHKa, HO ITbK
MHOT0 Y€CTO B IIPAKTHKATA HAa YOBEKA.

— AXVYZ (durypa 10) — 3a0auu 3a omkpusane na Ho6o 3Hanue ¢ OMEOPeH
Kpaii. B 3ajaunte OT TO3W THII € JIaJICHO CaMO YCJIOBUETO, a TpsiOBa Jia ce periu
KaKBO M Kak Jia ce mocturae ¢ Hero. C TakuBa 3aja4ul ce Ch3laBar MpOOIEMHU
CUTyallluu 3a BbBEXJaHe Ha HOBHU 3HaHUS. OCBEH TOBa C JUIICaTa HAa KpaiHa Iiel
MOTaT Ja C€ pelllaT HSAKOJIKO BUJA 3aJaud 3a HAMUPAHE HA Pa3IUYHU CIEMEHTH.
Upe3s Ts1X ce 0Ch3HABA JIOTHUECKaTa UM Bpb3Ka.

TBOp‘IeCKI/I 3aJaun

[T auBO
[ H3BECTHH eJIEMEHTH ] [ HEM3BECTHN eTIEMEHTH ]
yCJIoBHE KpaliHa el 0azdc OT 3HAHHA pelieHue
A B C R

®urypa 10. Teopuecku 3agaun [l HUBO 3a OTKpUBaHE
Ha HOBO 3HaHUE C OTBOPEH Kpai

3angaua. Axeapuym uma ghopmama Ha xy6 ¢ pazmepu 60 cm. Kaxeo mooice da ce
Hamepu ¢ me3u OaHHu?

— XCYZ (purypa 11) — cvcmassnne na 3adauu. llpenu 3a1aBaHeTo Ha TO3H
THIT 3a]la4¥ Ca BBBEJCHU ONpEIEICHHUs, paBuia, GOpMyiau, CBOWCTBA, KOUTO
ca HeoOxonuMH 3a 3a7adara. TpsoBa qa ce popMynupar U pelar 3ajadu ¢ TAX.
[Ipu Ts1X ce u3KncKBa pa3dupaHe HA HOBOTO 3HAHKE U MPUIIaTaHe Ha TBOPYECTBO
OT YUYCHHUIIHTE.
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TBOp‘IeCKH 3alaTH

11T auBo
-
HM3BECTHH €JIEMEHTH HEH3BECTHH eJIEMEHTH
x
-
0asHc OT 3HAHHS yCIIOBHE KpaiiHa 1en ermerme R
C A B p

®urypa 11. Topuecku 3agaun 11l HUBO 3a chcTaBsiHE Ha 3a7a4a

3agaua. Cvcmaseme 3a0aua 3a Hamupaue Ha 0bem Ha Kyo.

— XVYRZ (urypa 12) — 3a0aua 3a omkpueane na no6o 3nanue no Mamemamu-
yecku mooen. VI3BecTeH e caMo MaTeMaTHIecKUsIT MOJET, a TpsiOBa 1a ce GopMyIu-
pa 3ajadara — ycioBHe, KpaiHa 11el, ¥ 1a ce 000CHOBe peuienuero. Te Morar na ce
M3M0JI3BAT 3a Ch3/aBaHe Ha MpoOJieMHa CHTyalus IPU BbBEXKAaHE Ha HOBU 3HAHUS; B
YPOK, KOWTO HE € Ha Ta3u TeMa, WM B IIPEroBop. Upe3 aHaIn3 Ha PEIICHUETO ce Tpa-
BAT XUIIOTE3H 32 YCIOBUETO HA 3a/1a4aTa, KpaifHaTa LieJl M Ce OTKPHBA HOBOTO 3HAHUE.

TBOp‘IeCKH 3aJa4nu

III-To HEBO
HM3BECTHH €JIEMEHTH HEH3BECTHH €JIeMEHTH
peuieHue yCIIOBHE KpaiHa 11e1 0azmc OT 3HaHUA
R A B C

®urypa 12. Teopuecku 3agaun [l HuBO 3a oTKpHBaHE
Ha HOBO 3HAHME 10 MATEMATUYECKU MOJEI
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3anaua. [lems 3anucana cieonomo peuwenue x.x.x = 216 aumpa. Kaxea 3adaua
e pewuna ma?

— XVZB (dpurypa 13) — 3a0aua 3a omkpusane na no6o 3nanue no 3adade-
Ha Kpailna yen — HEeW3BEeCTHH ca 0a3uChT OT 3HAHUS, MATEMAaTHYECKHUST MOJEI
W YCIIOBHETO, a € W3BECTHA caMO KpaifHara men. To3u THI 3ajauu ce cpeula u3-
KIIIOYUTEIHO YE€CTO B JEHCTBUTEIHOCTTA — 3Ha€M KaKBa HU € 1IeJTa, a TpsioBa Ja
ce OIpEeAETIAT YCIOBHATA, HAUMHHUTE U CPENICTBATA, 3a Ja ce nmocturue. Haii-uecto
TEe3U 3aJja4 UMaT HIKOJIKO pereHus. Morar 1a ce n3moi3Bar 3a Chb3JaBaHe Ha [po-
O1eMHa CUTyalus Ipy BbBEXK1aHe Ha HOBOTO 3HAHUE HITU B IPETOBOP, 000011eHNE,
KOHTPOJI M OlleHKa — 0e3 Jia € Toco4YeH 0a3uchT 3a pellaBaHe B HOBa HEMo3HATa
CUTYyauusl.

TBopuecku 3a1aun
IIT auBO

/\

H3BCCTHH CJICMCHTH HCH3BECTHH CJICMCHTH

pN

p
KpaiiHa 1ei yeoBHe peleHue Gazuc OT 3HAHHA
B A R (&

®urypa 13. Tsopuecka 3anada II1 HUBO 3a oTKpuBaHe
Ha HOBO 3HaHME IO JjajieHa KpaiHa 1eln

3angaua. /la ce uspabomu axeapuym, kotmo cvoupa 216 aumpa ooa.

TexHOJI0THS 32 ChCTABSIHE HA TBOPYECKH 32/1a49HU

1. Onpenens ce oOpazoBarenHara e 1 00CKTUTE/3aBHCUMOCTHTE, KOUTO TPsIO-
Ba JIa e OTKPHUSAT B 3a]a4ata B ChOTBETCTBHE ¢ J[bpikaBHUTE 00pa30BATEIIHH CTaH-
JnapTH, yaeOHarta nmporpama, TeMara ¥ Buja Ha ypoKa.

2. OnucBar ce OCHOBHUTE BHUJIOBE JIEHHOCTH HA yUEHUIIMTE, KOUTO TPSOBA Ja
MOTaT J1a U3BbPIIBAT — IPECMsATAHE, UepTaHe, U3CIICABaHHU, JoKa3BaHe. 130upa ce
Ta3u JCHHOCT, KOSITO MMa HAl-TOJISIMO OTHOIIICHHE KbM 00Pa30BaTeIIHUS OOCKT.

3. Ompenenst ce HUBOTO Ha CIOXHOCT Ha TBOpUECKarTa 3a7ada B 3aBUCUMOCT
oT Oposi Ha HEU3BECTHUTE B CUCTEMATa U ChbOOpa3eHa ¢ Bb3MOKHOCTUTE HA yue-
HUIUTE.

4. ®opmynupa ce 3amada (Mo Bb3MOXKHOCT CBbp3aHa C YKUTEWCKA CUTYyaIlus)
Cropes onpesieleHnTe napameTpu B T. 1 — 3.
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CbCTaBSHETO HA MaTEeMaTHYECKH 3aJa4yd € TBOpUECKa JCHHOCT KaKTO 3a y4H-
TeJlsl, Taka ¥ 3a ydeHuuure. To chaeiicTsa 3a GpopmMupaHe Ha MOJIOKUTETHO OTHO-
LICHUE KbM MaTeMaTHKaTa, 32 U3SCHSABAHE HA MaTEMaTHUYECKUTE TTOHSITUS U BPB3-
KuTe Mexkay Tax. [loifa e oT IbpBUTE U3CIIEAOBATENN, KOUTO MpeyiaraT o0yueHue
[0 MaTeMaruKa upe3 ChCTaBsIHE Ha 3a[a4d OT yueHHuuTe. Tol mocoyBa pa3inuyHu
HAYMHHU 32 MMPOMEHSHE Ha 3ajadara ¢ IeJ HEeHHOTO pellaBaHe: BpbILaHe KbM Je-
¢buHMLMATA, pa3iaraHe U PeKOMOWHHpaHe, BbBEKIAHE Ha IOMOILHHU EJIEMEHTH,
o0o01enwue, cienuanuzanus u anaiorus (Poya 1972). Tazu uznes ce mogkperst ot
KOHCTpYKTUBUCTKHTE TeopuH (Silver 1994).

Crnopen XyTOpCKH KJIIOUOBa POJIS B OpraHU3MPAHETO HA TBOPUYECKO oOyue-
HUE ca OTKPUTHUTE 3a7a4d, KOUTO Pa3BUBAT OTKPHUBATEICKUTE KaYeCTBA HA yde-
nunute. OT popMyaupoBKaTa Ha 3ajadara 3aBUCH U TBOpUECKaTa peaau3anus
Ha YYEHUIUTE. AKO 3ajJadara 3By4YH CyXO WJIM HEIOHSTHO, Jajied OT TeXHHUs
OIHT, TO IIAHCOBETE 3a KaYeCTBEHU pe3yiaTaTH ca Manko. M obpaTHoO, ako 3a-
JadaTa ChOTBETCTBA Ha MHTEPECHTE MM, Mpeiasiara ACHCTBUTENHA ,,)KUBa™ CH-
Tyanusi, PeIIEHHETO M HE € OYEeBHJHO, TO TakaBa 3ajgada € crnocoOHa Jaa To-
BeJe X0/a Ha LIeJUsl YPOK IO BhTPEIIHATA JOTUKA HA MPEABUACHHUS MpoOieM
(Hutorskoy 2003).

TBOpuecKkuTe 3a/1a4u 4YeCTO HSIMAT eTHO3HAYHH perieHus. TakuBa 3a1a4u MpuH-
LUITHO CE pa3inyaBaT OT TPAIUIMOHHUTE BBIIPOCH, 332491 U YIPaKHEHUSI, KOUTO
uMar ,,IPaBUIIHU " OTTOBOPH, C KOMTO CE CPABHSBAT MOITYYCHUTE OT YUCHHUIIUTE pe-
3yATaTd. TBOpUECKUTE 3a1ayyl MperonaraT moBeue Bb3MOXKHH PELICHUs, Pe3yil-
TaTWTEe BUHATH Ca YHUKAJIHU M OTpa3siBaT CTEICHTA Ha TBOPYECKOTO Pa3BHUTHE, a
HE MPaBWJIHO OTraTHAT WJIM TMOJy4YeH OTroBop. llpuiaranero Ha TakuBa 3aJadqd,
OT e/IHa CTpaHa, € HACOUYCHO KbM TBOPUYECKOTO OBJIAASBAHE HA OCHOBHUTE 3HAHUS
W YMEHUS, a OT Apyra CTpaHa, pa3BHBa KOTHHTUBHHTE, KPEaTHBHUTE M OPraHH-
3allMOHHHUTE KayecTBa Ha yueHHnuTe. Te3n 3a1adu MO3BOJISIBAT HA YUYCHUIUTE HE
MIPOCTO Ja OBIAJACAT NpEeNBUACHUS ydeOeH MaTepual, a Ja M3rpajgsaT cOOCTBEHU
3HaHUsI 32 PeaJHuTe 0OEKTH Ha MMO3HAHUETO.

C pasBuTHeTO Ha MH()OPMALMOHHUTE TEXHOJOIMU CE YBEIMYMXa U BBH3MOXK-
HOCTHUTE 32 yYCHHE B €JICKTPOHHA CPE/la M M3IMOJI3BaHEe Ha MHOTO MPHIOKEHHS 32
eKCIIepUMEHTHPaHe, U3CIeIBaHe, 3a Ch3aBaHe Ha MHTCPAKTUBHH TUIAKTHUECKU
cpeactra. Mznon3sanero Ha fMHaAMU4eH codTyep B 00YUEHUETO 10 MaTeMaTHKa €
yCIIOBHUE 33 3HAYUTEIIHO TTO100psSBaHe HA TBOPUYECKHsI yueOHMsI poLiec 10 MaremMa-
TuKa. Upes u3mon3BaHe Ha TakbB THII cOPTyep OBbP30 U JIECHO CE U3CIEABAT Pa3-
anyHA 00eKTH, MoAu(UIMpaT ce, U3sICHABAT ce YacTHH ciaydau. [Ipu pemaBaneTo
Ha 3a7ia4yd JUHAMUYHUAT cOPTyep CIIyKH 3a M3CICABAHE HAa Pa3IMYHH BB3MOXK-
HOCTH, 3a (JopMyJIHpaHe Ha MEKAMHHHU XUIIOTE3M M OTKPHBAHE HA MJIEH 3a JI0Ka3a-
tencTBo. C HeroBa MOMOIL 32 KPaTKO MOraT Jla C€ OCBIIECTBAT peauna Haloae-
HUS, yueOHO-U3CIIeIoBaTeNICKa IEHHOCT B Yac — yueOHa AeHHOCT Ha YYCHUIUTE 32
(opMHpaHe Ha MPAKTUYECKU W TEOPETUYHU 3HAHUS 3a MpEeIMeTa Ha OCHOBara Ha
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u3cienBaHe, npeodpasyBaHe u ekcriepuMmentupane ¢ Hero (Grozdev, Chehlarova
2008). M3non3BaHeTo HAa BCUYKUA BBH3MOXKHOCTH 3a BHU3yaJU3UpaHe, U3CICABaHE,
EKCIIEpUMEHTHPAHE, OTKPUBAHE Ha CBOMCTBA U JJOKa3BaHE HA XUIIOTE3H 3a pelliaBa-
HE Ha TBOPUYECKHU 3aJ1a4M [TPaBH ypoKa [0 MaTeMaTHKa UHTEPAKTUBEH, ChBPEMEHEH

" NOCTBIICH 3a YYCHUIIUTE.
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TYPOLOGY OF CREATIVE PROBLEMS
AND THEIR PLACE IN TEACHING MATHEMATICS

Abstract. One of the main tasks of modern education is to develop the creative
abilities of students. The formation of creative personalities is achievable by
applying creative teaching, which can be realized through a well-chosen system
of creative tasks to achieve various didactic goals - problems for discovering new
knowledge, problems with open beginning or end, problems with missing or more
data, problems for compiling a given mathematical model or final goal. This article
offers analysis and typology of creative tasks based on the defined concept of a math
problem, as a system of four components — initial state, final state, solution of the
problem, basis of the solution of the problem. For demonstration, a mathematical
problem is reformulated in different variations at all levels of difficulty.

Keywords: creativity; creative teaching; creative problems; teaching mathematics
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