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TexHonorus paboTbl ¢ 6aHKOM HecTaHAapPTHbIX 3aaay
B AONOJIHUTENILHOM MaTeMaTU4eCKOM o6pa3oBaHMU
yyawmxcs 5—-6-X KrnaccoB cpeaHeun WKosbl

AHHOmMauyus. Cmambs rnocesuieHa 8ornpocamM Ucrosib308aHuUsi HecmaHOapmHbix 3aday 8
OoronHUMenbHOM Mamemamu4yeckoM obpasoeaHuu ydauwuxcs 5—6-x Krnaccoe cpedHel
wkonbl. lNpednazaromcs mexHosioaudyeckue nooxodbl K ¢hopmMuposaHuo dudakmu4yecKux
Mamepuarios 075151 y4auuxcsi ¢ pasiuyHbIMU 0bpazosameribHbIMU NompebHoCMsaMU Yepes
ucrnosnb308aHUe 311eKMPOHHO20 baHKa HecmaHOapmHbIX MamemMamu4yeckux 3adad, Ko-
mopble CMpPyKmMypupo8aHb! KaK o YpPOBHSIM CIIOXHOCMU, makK U yCri08HO pa3desistomcs
Ha munbl: 3a0a4u KOMbGUHamMOPHO20 U /I02UYECKO20 Xapakmepa, a makxe 3adayu, pe-
warowuecs apugpmemuydeckum criocobom u 3adaqu ¢ 2e0MemMpPUYECKUM COOepXKaHUEM.
Knroyeeble cnoea: obydyeHue mamemamuke, OOMOHUMEIbHOE MamemMamu4yeckoe 06-
pasosaHue WKO/bHUKO8, HecmaHOapmHble 3adadqu no mamemamuke, Oudakmuyeckue
Mamepuaribl 10 Mamemamuke, cpedcmea o0by4yeHuUss MameMamuke.

Pa3sden: (01) nedazoauka; ucmopusi nedazoauku U obpa3osaHusi;, meopusi U Memooduka
o0byyeHusi u eocriumaHus (o npedmemHbiM obriacmsm).

B ob6cTosiTenscTBax COBpEMEHHbIX MPeobpas3oBaHnii B 3KOHOMUKE, NOSIUTUKE, COLMO-
KynNbTypHOW cdpepe Kak HUKOraa paHee Ha MepBbi NfiaH BbIXOAUT Npobnema pasButus
WHTENNEeKTyanbHOro noTeHumana BoobLle n oTaenbHbIX IMYHOCTEN B YAaCTHOCTU. Bbicokue
TEXHOMNOMNW, CTPEMUTENbHBIMM TEMMaMM OBMaJeBaOLIME BCEMU CTOPOHAMMW KU3HU CO-
BPEMEHHOIO YernoBeka, TPebyOT, YTOObI BbIMYCKHUK LUKOMbI Obln HE TONBLKO BOOPYXXeH ba-
30BbIMW 3HAHUAMW N YMEHUSIMU, HO U CMOT Bbl CaMOCTOATENbHO A0ObIBATE MX U NPaBUITb-
HO OUEeHMBaTb pes3ynbTaTbl CBOEW AeATEeNbHOCTU. [1OCTOsIHHOE MOMOSIHEHWE 3HaHUK U
yMeHuI, camoobpa3oBaHue SBAAKTCA ANs COBPEMEHHOro 4YernoBeka nokasaTtensmMu
YCMNELLUHOCTM B XM3HW. [103TOMY Ba)KHO CO LLKOSbHbLIX NEeT NpuBMBaTb AETAM CTPEMIIEHNE K
NOMYYEHNI0 BLICOKNX 0Opa3oBaTenbHbIX Pe3ynbTaToB, UCMNOMb3ysi BCE BO3MOXHOCTU U3Y-
4YaeMmoro npeameTa, ero cogepXxaHue, cpefctea, MetToabl U hopMel y4ebHon paboThl.

Kak n3BecTtHO, OCHOBHasa uernb 0by4yeHns matemaTuke B LUKONE 3akrntoyaeTcs B op-
MUPOBaHUN CUCTEMbI MaTeEMaTUYECKUX 3HAHUN U yMeHun ydawmxea. OgHako degepanb-
Hble rocygapcTBeHHble obpasoBaTenbHble CTaHAapThl BblABUraldT HOBble TpeboBaHUA K
pesynbTatam O0CBOeHMs o6pa3oBaTenbHbIX MPOrpaMm: NOMMMO NPeaMeTHbIX pe3ynbTaToB
yyalimecs OOMMKHbI NIaHOMEPHO pa3BMBaTb M JOCTUIaTb JIMYHOCTHBIX U MeTanpegMeTHbIX
pe3ynbTaToB CBOEN 06pa3oBaTenbHON AEATENbHOCTH.

O hekTnBHOE [OCTMXKEHME NOCTABMNEHHbIX 3a4a4 HEMbICIIMMO TOMbKO B pamKax pe-
anusaumm OCHOBHbIX 0bpa3oBaTenbHbIX Nporpamm: HeobxoaumMo Bceueno UCnonb3oBaTh
noTeHuman JONONHNTENBHOro 06pa3oBaHNS LLKONIbHUKOB, B YACTHOCTM MaTeMaTU4ecKoro.
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LleHHOCTb OONONHUTENBHOrO MaTeMaTMyeckoro obpasoBaHWA COCTOUT B TOM, YTO
OHO YCUINMBaET COCTaBMsAOLY 00Lero mateMaTnyeckoro obpasoBaHusi, cnocobcTByeT
NPUMEHEHNIO HA NPAKTMKE 3HAHUN WU HaBbLIKOB, MOJSTYYEHHbIX B LUKOME, CTUMynupyeT oby-
YalLMXCa K NO3HaHUIO. A rnaBHOe — B YCMOBUSAX OOMOSMIHUTENBHOrO MaTemMaTU4ecKoro
o6pa3oBaHMs AeTM MOryT pa3BMBaTb CBOW TBOPYECKUIM MOTEHUMan, HaBblkK1 agantaumm K
COBpeMeHHOMY O0LLeCTBY M NOfy4YaoT BO3MOXHOCTb NOJSTHOLLEHHOW opraHu3auun csoboa-
Horo BpemeHu [1]. JlononHutenbHoe matemaTuyeckoe obpasoBaHne ABNAETCA HEOTbEM-
nemMon YacTbi Bcero obpasoBaHus LLKOSIbHUKOB, B NpoLecce KOTOPOro yvaiimecsa nony-
4YalT BO3MOXHOCTb MPMOBLUMTLCA K MaTemMaTMyeckoMy TBOPYECTBY 4yepe3 peanusaumio
00LLeKyNbTYPHOro noTeHuMana maTteMaTukm, NPUMEHSSt NPU 3TOM MNOSflydeHHble 3HaHUA B
NpakTUYeckon aesatenbHOCTU [2]. B CBA3M C 9TMM CyLLECTBEHHYIO POfb B OOMNOSIHUTENb-
HOM MaTemMaTuyeckoM obpa3oBaHUM LLKONBHUKOB UrpatoT hopMbl OpraHnsaumm nosHaea-
TenbHON AeaTenbHocTn oby4varowmxcs [3], BaXXHOe MeCTO cpean KOTOpbIX 3aHUMMaloT 3a-
HATUS NO peLleHn0 MaTeMaTUYEeCKMUX 3a4ay pasnmyHbIX popmaToB.

3aHAaTNA B OONOMHUTENBHOM MaTtemaTu4yeckoM obpas3oBaHMM LLKONbHUKOB 06S3aHbl
oTBeYaTb criegylowmm TpeboBaHnsaM:

- obrnagaTtb pasBMBalOLWIMM XapakTepoM, a TovHee, ABNATbCSA COCPenoTOYEHHbIMU
Ha CTaHOBNEHWE Y Y4YalMXCs €CTECTBEHHbIX 3a4aTKOB M 3aMHTEPECOBAHHOCTEN, TEM ca-
MbIM CMOCOBCTBYS OCTMXEHUIO NMIMYHOCTHBIX U MeTanpeaMeTHbIX pe3ynbTaTos;

- ObITb pa3HOOBPa3HbIMK MO COAEPXKAHMIO U OPraHN3aUNOHHBIM hopmam;

- 6GasnpoBaTbCA Ha BCEBO3MOXHbIX TEXHOMOMMSX U MeToauKkax AOMNONHUTENBHOIo
MaTeMaTnyeckoro o6pasoBaHUs LLKOSTbHUKOB.

[Mpn BbINONHEHUM 3TUX TpeboBaHUM B 06pa3oBaTeNibHON OpraHM3aunm MoxeT ObiTb
co3gaHa 3apeKTMBHAA cucTemMa OOMNONTHUTENBHOrO MaTemMaTmyeckoro obpasoBaHus, roe
OCHOBHOWN (popmMon sBNAOTCA y4ebHble 3aHATUS (3aHATUS MaTeMaTUYEeCKOro Kpyxka B
MMaALmMX Krnaccax, CneuKypcbl — B CTapLUmMX), KOTOPblE€ HECYT OCHOBHYHO coaepXaTenbHyo
HarpysKky 4yepes 3agadHbli matepuan [4].

JTobon maTtemaTnyeckum Kypc, B TOM Yncre U B AOMNOMHUTENIbHOM MaTteMaTu4yeckoM
obpa3oBaHMN LLKOSIbHUKOB, HEBO3MOXHO MpeacTaBuTb 6e3 onpeageneHHoro Habopa 3a-
Aad. 3agaum — appekTMBHOE CPEeACTBO YCBOEHUS LLUKOSNIbHUKAMM MOHATUIN, METOL4OB, Ma-
TeMaTuyeckux Teopuin, Hambonee ENCTBEHHOE CPELCTBO Pa3BUTUA KyNbTYpbl MbILLMEHWS
yyalmnxcsl, He3aMeHMMoe CpPeACTBO NPUBUTUS YHALLMMCHA YMEHUA U HaBbLIKOB B NpaKTuye-
CKUX NPUMEHEHUAX MaTeMaTuku. PelleHne 3a4ay XOpoLo CAY>XUT OOCTUMKEHMIO BCEX TeX
uenen, KOTopble yCTaHaBNMBatoTCAa nepef obyvyeHneM maTemMaTuke.

B meToamyeckmx nccnegoBaHMsx Ha OCHOBE OeATENbHOCTHOrO noaxona K obyvyeHuto
N3y4aroTCa 3aKOHOMEPHOCTU peLLeHns 3a[ad, BbISIBMISETCA POSfib MbICIIUTENbHbIX onepa-
UMM N MatemaTUyeckoro MblwneHna B atom npouecce (B. U. Kpynnu, A. K. ApTéMOB,
M. B. Bonosuuy, J1.O. [HenuweBa, .M. KonaruH, A. K. Aptémos, B. M. MoHaxos,
K. N. Hewkos, [1. Mowna, I'. N. CapaHues, B. A. Oanudrep, A. . CemywwuH, 3. . Cnen-
KaHb, A. A. Ctonsp, J1. M. ®pugmaH, M. M. OpaHunes n gp.). Cioga MOXHO OTHECTU U pa-
60Tbl oTeyecTBeHHbIXx ncuxonoroB (. A. bann, E.A. Mawbuy, J1. M. dpugmaH,
A. ®. OcaynoB u gp.), KOTOpble 3aHUMANMUCb N3y4YeHUEM BIUSHUSA y4eOHbIX 3a4a4 Ha pas-
BUTME MblWeHns. N3 3apybexHbix MaTeMaTMKoB U negaroroB 6OMbLIOW MHTEPEC K pas-
NMYHBbIM BOMpOCaM MCUXONornn pelleHuns 3agad nposisunu XK. Agamap, A. Kpbiroeckas,
[. Mona, A. NyaHkape, A. PeHbu, I. LTenHrays, Y. Conep, A. ®ywe.

B Tpygoax nepeuncneHHbIX Bbille aBTOPOB QOPMYyNUpYyoTcst obuime u cneumanbHble
npuembl U METOAbI PELLEHNS pa3HbIX KNAacCoB 3a4ay, a KpOMe TOro HyXKHble AN1S UX pelue-
HUA npuembl. Takke NOKasaHO TO, YTO OBMafeHMe cneuuanbHbIMK cnocobamn yyebHon
MaTeEMaTMYEeCKON AOEeATEeNbHOCTM OTKpbIBaeT neped yyalwmmucss BO3MOXHOCTb 0bLiero
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noaoxoda K peleHuto 3agad, genaeT 3HaHne 00006LWEeHHbIM, OCMbICIIEHHBIM U NMO3BONSAET
CaMOCTOATESNIbHO NOCTPOUTL LIENOCTHYIO CUCTEMY 3HAHUM.

Ana poctmxeHns obwmux uenen obydeHnss He4oCTaTOYHO KaKOM-TO OLHOW, KOHKpEeT-
Hon 3apayn. B yyebHOM npouecce HeobXxoaMmo UCMONb30BaTbh ONPEOENEHHYI0 CUCTEMY
3agay. Hemano pasHbix pekomeHaauun no NOCTPOEHUKD CUCTEM 3adadq HaxoadaTcs B pabo-
Tax T. M. KanuHknHon, . B. TokmasoBa, 3. [. [otmaHa, E. C. KaHuna, H. C. MenbHuUK,
B. N. MuwwuHa, . M. OpgHuesa un gpyrux. OcHoBaMn NOCTPOEHUA CUCTEM 3aJad NocCBS-
WweHbl paboTbl B. N. Kpynnua, J1. B. BuHorpagoson, E. HO. Muranoson, M. . [JeHncoson,
B. A. JanuHrepa, O. b. Ennwesown, . . CapaHueBa, A. A. lNanbiwesBa n gpyrux.

O6y4yeHne 4yepes 3agadvHbli MaTepuarn SBNSIeTCss OCHOBOW Yy4eOHbIX 3aHATUA B [O-
NOSTHUTENBHOM MaTeMaTU4yeCcKoM 0Opa3oBaHUN LUKOMNbHUKOB, B YaCTHOCTU HaA MaTeMaTtu-
4YeCcKoM Kpyxke B 5—6-x knaccax. CogepxxaTtenbHas CTOpOHa Bonpoca no CHabXeHuto Kyp-
COB AOMOMHUTENBbHOrO 06pa3oBaHMs 3a4adyHbiM MaTtepuanomMm B 3TOM Criyyae CBOAUTCA K
PacCMOTPEHNIO TaK Ha3blBAEMbIX «HECTaHAAPTHbIX» MaTemaTudeckux 3agad (3aHuma-
TeNbHbIX MaTeEMaTMYECKNX 3a4ad, 3agadq ONMMNNMagHoro xapakrepa u UM nogobHbIX).

B xoge peweHnsa «HecTaHOapTHbIX» 3adady pasBMBalOTCS TBOpYECKas U npuknagHas
CTOPOHbI MbiLNeHnst. [103TOMY OAHOM M3 BaXKHENLLNX Lienen peLleHns Takmx 3agad B 5—6-x
Knaccax sIBNseTCA pas3BuMTUE MHTepeca LUKONbHMKOB K MaTemMaTuke, hopmMmpoBaHme mMoTu-
BaLUM K CUCTEMATMYECKMM 3aHATUSIM MaTeMaTUKOW, MOBbILLIEHME KavyecTBa MaTemartuye-
ckoro obpasoBaHud. IMeHHO B 5-6-x knaccax HeobxoaMmo copMMpoBaTh NoO3HaBaTelb-
HYIO OEATENbHOCTb yyalumxcs, 4Tobbl B JanbHENLEM OHU MOIfIM CaMOCTOATENbHO OpUEH-
TMpPOBaTbCA B 3adaudHbiX cuTyaumsax. OTMETUM, YTO pasBUTUE MbILLNIEHUST YYEHUKOB MpU
peleHnn «HecTaHOapTHbIX» 3adady OOJMKHO OCYLLEeCTBNATbCA ueneHanpasneHHo. OHo
AOJTKHO OblTb HEPA3PLIBHO CBA3AHO C OCHOBHbLIMW 3ajavyaMn OBy4YeHUss N BOCNUTAHMUSA, U
Ha COBPEMEHHOM 3Tane pa3BUTUA MaTemMaTuyeckoro obpasoBaHusi BonbLUOE 3HAYEHUe
Ans 3Toro umeet opMnpoBaHme y4ebHO-NO3HaBaTENbHON AEATENBHOCTM yYalLunxcs, ans
aKTUBMU3aL MM KOTOPOW 0CcoBy0 posib UrpatdT UMEHHO «HECTaHA4APTHbIEY 3adauyM.

Mpn peweHnn matemaTUYECKNX 3aay Y yYalmnxcs cknagbiBaeTcst ocobeHHbIN obpas
MbILLUNEHNSA: BbINONHEHNE (POpMarnbHO JIOrMYECKON CXEMbl PACCYXXOEHWUW, KpaTKoe npen-
CTaBneHne naen, TouHasi pacyNieHEeHHOCTb X04a MbILUNEHNS, AOCTOBEPHOCTb CUMBOJSIUKM.
Takke B NepByl0 oyepeb 3ajaya BOCMUTbIBAET CBOEN UHTPUIrON, TEKCTOBbIM COLEPXaHU-
eM. CnocobHOCTb pelaTtb 3agadn, NpuYemM He TONMbKO CTaHAapTHble, HO N Tpebyowmne He-
3aBUCMMOCTU MbILUNEHUS, 34PpaBOro CMbICIa, YHUKaNbHOCTU U HAXO4UYMBOCTU — 3TO U €CTb
BnageHne matematukon. HeobxoamMmo XopoLlo noHMmaTb TOT hakT, 4YTo nodasa matemaTtu-
yeckasa 3agada, pellaemMasi Ha ypokax, Ha BHEKMACCHbIX 3aHATUSIX UK AoMa, OOSmKHa 06s-
3aTenbHO YeMy-nMbo HayunTb geTen. PelleHune kaxagon 3agadm obs3aHo ObiTh Warom Bne-
pén B pasBUTUM MaTEMATUYECKUX 3HAHWN, YMEHUN U HABLIKOB LLKOJIbHUKOB, AOIMKHO 000-
rawaTb UX 3HaAHWS ONbIT, YYNTb OPUEHTUPOBATLCA B PA3fMYHbIX 3a4a4HbIX CUTYaLMSIX.

OpHako npu Bcex nnrcax UCnonb3oBaHus 3agady B 00ydeHun matemaTuke, Ha cero-
OHSILWHUA OeHb B MEeTOAMKE AOMNOSTHUTENbHOrO0 MatemMaTuyeckoro obpasoBaHus elle He-
AOCTaTOMHO MOJSIHO CrOXMNacb CUCTEMA WCMNOMb30BaHUS «HeCcTaHO4ApPTHbIX» 3adad, a
WMEHHO OCTPO cTouT npobrnema otbopa coaep)aHud, B 4acTHOCTM ANt NPoBeaAeHus
y4ebHbIX 3aHATUI B hopMaTe KpyXka B 5—6-x Knaccax.

Mpn OrpoOMHOM KONMYECTBE NuUTepaTypbl, A€ paccMaTpuBaeTCsl «HeCTaHOaPTHbIEY»
3agayn, byab TO OONONMHUTENbHBIE FMaBbl K LWKOMbHLIM y4ebHUKaM, 3ag4avyHuKN C pasnuny-
HbIX KOHKYPCOB MNX onuMnuag, TemaTudeckne cOOpHUKN 3a4aHui Ans NPpoBeAEHUS KPYyXK-
Ka, nepeq yuymtenemM BO3HMKAET 3agada otobpaTb maTepuan Takum obpas3om, YTobbl OH B
HanbonbLUen CTeneHn COOTBETCTBOBAS YPOBHIO €ro Y4EHUKOB, Cpean KOTOPbIX MOryT 6bITb
AeTn C pasnuyHbiMM obpasoBaTenbHbLIMU NOTPEOGHOCTAMM M NOTEHUMAITbHBIMU YPOBHAMM
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oBnageHus matemaTnyeckum martepuanom. HeobxoanmbiM Ons NpakTUYecKon geaTerb-
HOCTW nejarora CTAaHOBWUTCHA TakOW AMOAKTUYECKUMW MaTtepuarn, KOTopbli no3sosnian Obl
noaroToBUTb 3aHATUE KPYXKKa MO pasnuyHbiM obpasoBaTenbHbIM TPaeKTopuaM Ans pas-
HbIX rpynn oby4varoLmxcs, yunTbiBas nNpy 3TOM Kak TeMaTUYECKY0 COCTaBMSAOLWYIO MaTe-
pnana (gomkHa 6bITb ogHa Tema Ans BCeX), Tak U OpraHn3aumMoHHY0 (pasHbiM rpynnam
YYEHUKOB AOSMKHbI BbITb NpeoCcTaBeHbl pasHble Mo CIIOXHOCTU 3a4ayn).

OcTaHoBMMCS Ha TeMaTU4eCKOW CTOPOHe BOMpoca, Npoeunpysi pasroBop Ha coaep-
XaHne mMaTtemMaTU4eckoro Kpyxka B 5—6-x knaccax. Ha Haw B3rngag, ncxoas us Hambonee
KPYMHbIX 65I0KOB TMNN3aUMN «HECTAHOAPTHLIX» 3a4aHun, OHWM MOTYT ObiTb Pa3buTbl Ha Ye-
Tbipe rpynnbl: 3agayn KOMOBUHATOPHOro, NOMMYECKOro xapakrepa, cnocobCcTByolmMe pas-
BUTUIO COOTBETCTBYIOLLMX COCTaBMSAKOLWMNX MbIWLMEHMS, a TaKkKe 3agadn, peluaromecs
apudpmeTn4eckumMm cnocobom 1 3agaunm ¢ reoMeTpudecKkUM cogepxaHuem [5, 6].

PaccmoTpum, Kak HEKOTOpbIE U3 HUX (POPMUPYIOT MaTeEMATUYECKOE MbILLITEHME.

C nomoLLblo KOM6UHamMOopPHbLIX 3aday B MaTeMaTUYECKOM MbILSIEHMM hopMUpyeT-
Csl HaBblK HeynopsgodYeHHoro nepebopa BO3MOXHbIX BapuaHToB. W Ha OCHOBE 3TOro
HaBblka B nocnegyrowemM MoXHO bygeT obyyaTb yvalmxca opraHusauum cuctemaTtude-
ckoro nepebopa, TO ecTb yyalumecs CMOryT HayunTbca nepebrpaTtb BO3MOXHbIE BapuaH-
Tbl B ONpefeneHHOM nopsiake, KOTopbln 6bin NpeaycMOTPEH 3apaHee, YTO NO3BONAEeT UM
He gonyckaTb MOBTOPEHUI CrlyYaeB M NponyckaTb BO3MOXHbIE BapuaHTbI.

Hanpumep, moryt 6biTb NpeanoxeHbl cnefywuime 3agaHus, 3aMMCTBOBaHHbIE U3
3a[jla4yHoOro maTepuana MexayHapogHoro KoHkypca «KeHrypy».

3apava 1. ApuHa pasbupaet MamuHbl 6ycbl. OHa XO4eT CHATb 5 TEMHbIX BycuH. Ka-
KOe HanMeHbLLee KonmyecTBo 6esbix BycrH en noTpebyeTcs CHATb Anga atoro?

) 000 | 0 ¢ 0 L 06 4

C nomoupblo NoAo6HOro poda 3afad LUKOMNbHUKK ydaTcs nepebupatb BO3MOXHbIE Ba-
puvaHTbl pelleHns. Takum obpasom, yyalmecs yoexaarTcs, YTO MOXXHO COCTaBUTb TOSTbKO
OrpaHM4YeHHOE KONMYECTBO BapMaHTOB, APYrMX OblTb HE MOXET.

3apayva 2. Yncno 100 Tona yMHOXMN TO N1 Ha 2, TO Nn Ha 3, npmubaBun K pesynbTa-
Ty TO NMn 1, TO Nn 2, a NOTOM NOAEeNUN pesynbTaT TO NiM Ha 3, TO Nu Ha 4. lNony4nnock
HaTypanbHoe uncro. Kakoe?

C noMOLLbI0 TakuxX 3afaud LIKOMbHUKM MOMy4vatoT BO3MOXHOCTb Hay4MTbCs pellatb
KOMOUHATOPHbIE 3a4ayn C UCMNONb30BaHMEM CXeM. Takme Cxembl HanoMWHaKT AepeBO,
OTClo4a M UX Ha3BaHWe — OepeBO BO3MOXHbIX BapuaHToB. [Mpu npaBunbHOM MOCTPOEHMM
AepeBa HM OAMH 13 nepebpaHHbIX BO3MOXHbIX BapuaHTOB He ByaeT noTepsiH.

C nomoLLbio JTo2uYeckux 3aday y yvawmxcs popmmpyeTca matematmyeckas CTpo-
rOCTb MbILUSIEHNSA; OHW y4YaTCs CpaBHMBATb MaTteMatuyeckune obbekTbl M BbIMOMHATL Ma-
TemMaTunyeckue onepaumm.

3apauva 3. B npumepe cnpaea Tpu undpbl 3ameHnnn 3gesgodkamu. Kakoea 1% 3
cymma 3Tux undp? +1%4

C nomMoLLbio TakoW 3a4aun yvalmecs HayyYaTcs JIorm4eckn noHMMaTb one- 1%5
pauuio CMOXEHNS 1 3aTeM C MOMOLLIbKO CPaBHEHUS HAUTU CyMMY Lndp. —

3apava 4. Korga yetBepbix pebaT cnpocunu, CKONbKO U3 HUX BYepa XOau- 402
nn Ha katok, Calwa oTBeTuna, 4to HMKTO, Konst — 4to oamH YenoBek, TOHA — YTO ABa, a
XKeHsa — uto Tpu. N3BeCTHO, YTO NpaBay CKkasanu TONbKO Te, KTO XOAMN Ha KaTok. CKOMbKO
pebsaT xo4mno BYepa Ha KaTok?

HadepTtuB «rnoruveckyto» Tabnuuy, yvawmecs pasmeLLaloT U3BeCTHble 3anpeTbl U3
yCNoBMS 3a4a4u 1 ganee Haxo4aT, CKOMbKO pebaT xoamno BYepa Ha KaTok.
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TexHonornyeckasa (opraHMsaumoHHasi) CTOpPOHa pelleHnsa npobnembl oTbopa coaep-
XaHusa ONg 3aHATU MaTeEMaTMYECKOro KpyXka B 5—6-X krnaccax MoXeT ObiTb pacCMOTpeHa
C NO3ULMI Co3aHnsa crneunarbHbIX CPeaCcTB, NO3BOMALWMX YYUTENHO NOMHOLEHHO U B KO-
POTKME CPOKM OCYLLECTBNATL N0oAOOP 3a4aHUn Npu NOArOTOBKE K 3aHSATUIO.

B kauyecTtBe Takoro cpeactsa MOXeT BbICTynaTb 6aHK MaTeMaTuyeckux 3agad, KoTo-
pbI MOXeT BbITb OOOPMIIEH B pasfnyHbIX BapnaHTax NpeacTaBrieHnst AfeKTPOHHbIX 6a3
AaHHbIX, HAanpuMep, B oopmare canTa.

O6Lwmm nogxoaomM K hopMMpOBaHMIO TaKoro BaHKa y yuyuTensa mMaTeMaTUKM MOXET
cTaTb TpexaTanHas TeXHonormyeckaa Moaernb, CyTb KOTOPOW 3aKkrovaeTca B crieayloLlem.

Ha nepBoM 3tane npwu MNOLrOTOBKE K 3aHATUAM YYUTENb, Y4YMTbiBas cneunduky
Knacca n TpeboBaHus K COCTaBMEHNIO CUCTEM «HECTaHOAPTHLIX» 3adadv, BCeueno onvpa-
SICb Ha CBOW Nefarorm4yecknin onbIT, CaMOCTOATENbHO AenaeTt nogdopKy 3agay u3 pasnud-
HbIX NCTOYHMKOB. Bce nogobpaHHble 3agaun (kenaTtenbHo ¢ 60nbInMM 3anacom) 3aHOCAT-
Csl B ANEKTPOHHyI 6a3y gaHHbIX. VI3 aTux 3agad genarotca nogbopku aonsi npoBeneHus
3aHATUA KPYXKKA B HECKOSIbKMX Bapuauusax, Hanpumep, Ans «CUMbHbIX» YYEHWKOB M AN
«cpegHux». B 6ase aTuM 3agadam CONOCTaBMSETCA HEKOTOpPasi YNCIIOBasi XapaKTepucTum-
Ka, onpegensoLwas ux CnoXHocTb. [ToMnMmMo 3Toro, 3agaym cpasy e pacnpegenstoTcs no
OMNUCaAHHbLIM BbILLIE TUMAM M MO NPUHAASIEXXHOCTN K TON UM MHOW TEME LLKOJIbHOIo Kypca
n/vnn Kypca «onumnuagHon» matemaTuku. Tem cambiM 6asa npu NOAroToBKE K KaXaoMmy
3aHSATMIO YaCTMYHO 3anofHAeTCs 3agadamMu, KOTOPbIM Ha YPOBHE 3KCMEPTHOM OLLEHKN Yyun-
Tens galTca onpeaeneHHble XapakTePUCTUKN.

KoHeuHO, aTO Tpygoemkumin npouecc, Tpebywowmin 60nbLWoro onbitTa NpoBeAeHUs
KPY>KKOBbIX 3aHATUN, U HE KaXObl y4UTENb BO3bMETCHA 3a Takyo paboTy, ogHaKo, Takown
npoLecc NoAroTOBKN K 3aHATUIO HE TONbKO LEHEH C NO3nuUnn oTpaboTkn MeToamkm obyye-
HUA MaTeMaTuKe B OOMNOSTHUTENBHOM 0Opa3oBaHWMM, HO U CYLLLECTBEHHO BNUSIET Ha Mpo-
doeCcCcmMoHarnbHbIN POCT YYUTESNS MaTEMATUKN.

Ha BTOpOM 3Tane npoucxoguT HemnocpeacTBeHHas anpobauus 3agady B obpasoBa-
TenbHOM npouecce Npu NPoBeAEHNN KpyXKKa Mo MaTemMaTtuke B 5—6-x kraccax. [pn aTom,
Kakasa Obl MeToamka He Gbina n3bpaHa yumtenem g NPOBeAEHUS 3aHATUIA, BCEraa Mox-
HO caenaTb BbIBOAbl OTHOCUTENBHO TOW UKW MHOMW rPynnbl y4aLWMXCs O CIIOXHOCTU NOLO-
OpaHHbIX 3a4a4, 0 BO3MOXHOCTM npeanaratb 3agaym nogobHOro ypoBHS CIIOXHOCTM Ans
3TUX TPYNN yYEeHWKOB B AaribHenweM. TemM caMbiM MPOUCXOAUT KOPPEKUUS 3asiBSIEHHOIO
YPOBHSI CITOXXHOCTM «HECTaHOAaPTHbIX» 3agad. Jlydwmm BapuaHTOM AONs OTCNEXMBaHMUS
BbIMNOMIHEHUS 3aday y4alMMuca ABnAeTcs npoBedeHne no3afadvyHoro MOHUTOPUHra Ans
KaXkgoro ydeHuka. B aTom crniydae MOXHO HE TONbKO CKOPPEKTUPOBATb YPOBEHb CrIOXHO-
CTW 3ajady, HO U NPaBUNbHO pacnpeaenuTb yyawmnxcs no rpynnaMm BO3MOXHOCTEN U3y4e-
HUS MaTemMaTUKN Ha YPOBHE «HecTaHOapTHbIX» 3a4au.

TpeTun atan paboTbl ¢ 6aHKOM «HEeCTaHAAPTHbIX» 3a4ad NPOMCXoAuT Nocne Heno-
cpencTtBeHHOM ux anpobauun. Ha 3ToM aTtane yuyuTenb KOPPEKTUPYET XapaKTEpPUCTUKU
3agad B 6a3e AaHHbIX, KOMMEHTUPYET BbINOSIHEHME NX yYeHnKamun. Bce aTo genaetca ong
TOro, Ytobbl NpU AanbHenLWemM NCNonb30BaHUK BaHka «HeCcTaH4apTHbIX» 3agay Hanbonee
NSOTHO NOAOWTU K YCAELLIHOMY OCBOEHUIO YHALLMMUCH NX PELLEHUS.

Ha nepBbix 3Tanax peanu3aumm Takou TEXHONMOIMYECKON MOAENU HaMmn Bbinu npea-
NPUHATBI NOMbITKA CO34aHUSA HavanbHOro 6aHka «HecTaHA4ApPTHbIX» 3aday U ero 4Yactuy-
Hom anpobauun B obpaszoBaTenbHOM MPOLIECCE OCHOBHOM LWWKOMbl. basa gaHHbIX odopm-
neHa B dopmaTe canta [7], HA KOTOPOM UHOPMaUUS CTPYKTYpUpoBaHa Tak, YTOObI U
yunTenb M yyalmecs mornm ceoboaHo Nonb3oBaThCs EN.

baHk 3apgay cdopmmupoBaH Ha OCHOBe 3adaHun KOHKypcoB «KeHrypy» (2010-2015
rogbl) n «3onoton kntoumnk» (2013, 2015, 2016 rogbl) N opraHNM3oBaH Tak, YTO NO3BOSISAET
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nony4atb noabopku 3agay No onpeaeneHHbiM kateropmsaM. OTAenbHbIM CMCKOM CAhop-
MUPOBaHbl «HeCTaHAapTHbIE» 3a4a4yun U3 y4ebHUKOB MO MaTemaTuke Ans 5-ro n 6-ro knac-
COB aBTOPCKOro Konnektuea nog pykosoactsom C. M. Hukonbckoro [8, 9].

B kaxxgom n3 npegnoxXeHHbIX roqoB 3agayn KOHKYpcoB «KeHrypy» un «30M0TOn KIto-
Yuk» pa3butbl Ha 3agayun KOMOBUHATOPHOrO, fOrMYEcKOro xapakrepa, CnocobCTByoLne
pasBUTUIO COOTBETCTBYIOLUMX COCTaBMAIWMNX MbILUNEHUS, a Takke 3agayu, peluatomecs
apumeTyeckmm cnocobom n 3agaym ¢ reoMeTpu4eckuM cogepxaHmem. 3agavm KOHKyp-
ca «KeHrypy» pas3buBatoTcsi N0 YPOBHIO CIOXHOCTU: oLueHnBaemble B 3 6anna, 4 6anna u
5 6annoB B COOTBETCTBUN C TEMMU NPEANIONKEHNAMWN, KOTOPbIE BHECNN COCTABUTENN KOH-
Kypca. 3afjaym KOHKypca «30M0ToN KounKky pas3bmBatoTcs Ha 3agayvv nepBon M BTOPOW
4YacTu, B 3aBUCMMOCTM B KaKOM BuAe npeanaraeTcs oTBeT Ha 3afauw.

Takon 6aHK «HecTaHAapTHbIX» 3aday B BuAe canTa No3BosisieT cBOOOAHO MOSNb30-
BaTbCS UM KakK y4eHMKaM, Tak U yyallummcs.

PaccmoTpum Ha npuMmepe 3agaHuii KoHKypca «KeHrypy» oTaenbHble opraHM3aumoH-
Hble MOMEHTbI paboTbl C 6aHKOM «HeCTaHAapTHbIX» 3agau.

1. Yuuteno cpopmupyeT KapTOYKy C 3adaHusMu KOMOBUHATOPHOro Xxapakrepa BcCe
YPOBHM crioxXHOCTW. [Ins aToro B 6aHKke 3agadv BblbnpaeTtca ctpaHuua «KeHrypy», rog, ko-
TOpbIN HeobxoaouM, N Aanee onpeaenseTcs HyXXHbIA TUM 3adad, 3aTeM Ha YCMOTPeEHue
yuntens BblibuparTcs HenocpeacTBeHHO 3agayvn. 3agaydm 6epyTcsi MO YPOBHIO CMOXHOCTU
OT NpoCTbiX (oueHMBaembix B 3 6anna) 4O CnoxHbix 3agadv (oueHMBaembix B 5 6anna).
Takke eCTb BO3MOXHOCTb «CKayaTb» OTBETbI, YTOObI MPOBEPUTL NPABUIIBHOCTb PELLUEHNS.

Mpu paboTe C 3agadamun pasHbIX YPOBHEWN COXHOCTM MOXHO MPUAEPXUBATLCS Che-
AyoLmx dopM opraHM3aunmn No3HaBaTeNbHON AeATENbHOCTM 06yYaloLLMXCS:

- Npwv pelueHnmn 3agad, oleHnBaembix B 3 6anna: yyawmecs peLarT YCTHO 3a4auun,
OTBEYalT C MeCTa;

- Npv peleHnn 3agad, oueHMBaembix B 4 6anna: LWKOMbHUKM pellatT YCTHO 3aaa-
4u, HO eCrnin 3aaya CrnoXxHas, TO oHa pa3bupaeTcsi BMECTe C yuuTenem;

- NpW pelleHun 3adad, OueHMBaeMblX B 5 6annos: yvyawmecss BMecTe C ydntenem
nogpobHo pasbupatoT 3agady NOBbLILLEHHOW CIOXHOCTW.

2. Yuntenb copmmpyeT KapTOuKy C 3adaHuUsiMU PasfiIMYHOro Tuna OAHOro YPOBHS
CrnoxHocTn. B aTom cny4vae B 6aHke 3agay yuntenb BblbupaeT cTpaHuuy «KeHrypy», Bbl-
OGupaeT roa n ganee UWET HYXHbIA TN 3a4ay Takoro UM MHOrO YPOBHS CRIOXKHOCTU. Tak-
e cKkayMBalTCsa OTBETbI, YTOObI NPOBEPUTL NPABUIBHOCTb PELLEHMS.

B aTom cnydyae 3aHATME MOXHO OpraHvM3oBaTb B hopMe COpeBHOBaHMS. Y4yaluecs
AENATCA Ha rpynnbl, KaXXOOW rpynne gaeTcs No ogHowW 3agade. 3aTteM JaeTcs Bpems Ha
pelueHne 3a4aun, U OT KaXXAoW rpynmnbl BbICTYNaeT OAMH YYEHUK, paccKasbliBaOLNN peLle-
Hue 3agayun. [lanee obcyxxgaeTca pelleHve 3agadn ¢ gpyrumu yvawmmmncs. Bece 3apaHms
B UTOre pa3bupatoTcst BMECTE C YYUTENEM.

Mcnonb3oBaHne BaHka «HecTaHAapTHbIX» 3a4ad urpaeT ocobyto posib B MOArOTOBKE
yumTens no hopMMpoBaHMIO MaTEMaTUYECKOro MbIlNeHnsa yvawmxcs. [pu ero ucnosnb-
30BaHMU y yyalUMXcs noBblWanTcs obweydebHble yMeHUsa pelleHns 3agad; (opMupyoT-
CA nepBoHavarnbHble NPeACcTaBfieHnss O npouecce mMaTemMaTMyeckoro MOAENMPOBaHUSA ”
pa3BMBalOTCS UCCneaoBaTenbCkMe YMEHNSA N HaBbIKW.

OTmeTnM, YTO «HecTaHOapTHbIE» 3aJayy B HacTosiLee BpeMsi MOryT SABMSATbCA OA-
HUM M3 OCHOBHbIX CPeACTB (hOPMUPOBAHMS MO3HABATENBHOrO MHTEPEeca K npeaMeTy U Mo-
ryT aKTMBHO MCMOMb30BaTbCs yYUTENAMU B OOMNOMHMTENBHOM MaTemaTuyeckom obpaso-
BaHWM LLKONbHMKOB. B ganbHenwem 6aHk HecTaHAapTHbIX 3aday OyaeT pacwumpaTbes, B
Hero 6yayT AobaBneHbl HOBbIE 3a4ayn B COOTBETCTBMU C ONUCAHHOWN BbiLLE TEXHOMNOTNEN.
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