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OwepauHa Hamanbsi BnadumupoeHa,

MazaucmpaHm Kaghedpbl pyHOameHmarsnbHol U KOoMrbomepHol mamemamuku OIbOY
Blr1O «Bsmckul eocydapcmeeHHbIl 2yMmaHumapHbIl yHusepcumemy, 2. Kupos
koketka-kyznecova@rambler.ru

NMpoekTHasa u nccnepoBarenbCckas AeATeNbHOCTb YYalWMXCA CpeaHen LWKONbI
B 0651aCTM MaTeMaTUYeCKUX 3HaHUN"

AHHOmMauusi. B cmambe npednazaemcs gapuaHm opeaHu3ayuu uccriedogamesibckol u
npoekmHoul dessmesnibHocmu yqaujuxcsi 5-11-x Knaccoe 8 KOHmMeKkcme opMuUpPO8aHUsT He-
rpepbI8HO20 MamemMamu4yecko2o obpa3o8aHusi 80 83aUMOCBS3U CoOepKaHUsl, hopm U Me-
modo8 0CHOBHO20 U OOMOJTHUMEIbHO20 06pa308aHUs WKOMbHUKOB, 0byYarouuxcsi 8 Krac-
cax ¢ yanybrneHHbIM u3y4eHUeM MamemMamuku, UHGboOpMamuKu U eCmecmeeHHbIX HayK (Xu-
musi, buonoeus). Onbim &8 6onbwel Mepe rnpedcmasrnieH asmopamu 8 obpa3osamesibHOM
npocmpaHcmee MOAY «Jluyed Ne 21» 2. Kuposa u umeem rnonoxxumersibHble pe3yribmameal.
Knro4veenble cnoea: npoekm, npoekmHasi dessmeribHOCMb, uccriedogsameribckas dessmersib-
HOCMb WKOJIbHUKO8, 06yYeHUe MamemMamuke.

Pa3den: (01) nedacozuka; ucmopusi nedazo2uku u obpa3osaHusi; meopusi U MemoouKa
o0byyeHusi u eocriumaHus (o rpedmemHbiM obriacmsm).

MogaepHu3aumst poccuickoro obpasoBaHums npeanonaraeT co3gaHue ycroBun ans no-
BbILUEHNS €ro Ka4ecTBa Yepes UCMNoNb3oBaHNe 3PEKTUBHbIX POPM N METOLOB 0BYyYeHNs,
obecneyeHne anddepeHunaumn n nHaueBnayanmsaumm obpasosaHms. Ha coBpemMeHHOM
aTane HabnwgaeTcsa Heobxo4MMOCTb B CO34aHUN YCINOBUIA, CMOCOBCTBYOLLINX BOSHUKHOBE-
HUIO Y yYaluMxca no3HaBaTeNbHOW NOTPEOHOCTM B NPUOBPETEHNN 3HAHWI, B OBIA4EHUM
crnocobamm Mx UCnornb3oBaHUs, N BNUSAIOLWMX HA POPMUPOBaAHME HABBLIKOB CAMOCTOSITESb-
HOM MbICITUTENBHON OeATeNnbHOCTWN, KoTopas no3sonuna Obl UM peann3oBaTbCA B XKU3HW,
NCNonb3ys BHYTPEHHWIA NOTEeHUMar, Kak MHTEeNMNeKTyarnbHbI, Tak 1 TBOPYECKUN.

OaHMM 13 BapuaHToOB NPUOGLLEHNS LLKOMNbHMKA K OMbITY TakOW AeATEeNbHOCTU ABMS-
eTCcs BKMoYeHne B 00pasoBaTenbHbIN NPoLEecc MexaHn3MoB, obecneunBaroLLmx GopMmnpo-
BaHMe uUccnenoBaTenbCKMX HABbIKOB, YMEHUSI CAaMOCTOSITENTbHO CTaBUTb LieNn, peanm3oBbl-
BaTb UX B CBOEW NpaKTU4ecKom (B TOM Yncre n y4ebHom) AesaTenbHOCTU, MPOBOAUTL aHanu3
ee npoaykTtoB. B npouecce NpoekTHOM OeATEeNnbHOCTM B LENOM M UCCrneaoBaTenbCkon B
4YaCTHOCTU y4YallMecs OBnageBaloT HaBblkamMn HabNaeHUS, 3KCNEPUMEHTUPOBAHMS, COMO-
cTaBrneHus n 0606LLeHNst akToB, NPU 3TOM B NPOLIECCE €€ BbINOSTHEHUS NPONCXOANT YCBO-
€Hne MeToJOB N CTUNSA MbILLUIIEHUSI, CBOMCTBEHHbIX MaTeMaTUKe, BOCNUTaHUE OCO3HAHHOIO
OTHOLLIEHMSI K CBOEMY ONbITY, OPMMPOBaHNE YePT TBOPYECKON AEATENbHOCTU U NO3HaBa-
TENbHOIro MHTEPECa K PasfnyHbIM acrnekTaMm MaTeMaTUKN.

* CtaTbs HanMcaHa npu mHaHcoBon nopgaepxkke PIH® n Kupoeckon obnactu, npoekt Ne 15-16-43005 «[IMpo-
Griembl U NepCrneKkTUBbI Pa3BUTUS HEMPEPBLIBHOIO MaTemaTtuyeckoro obpasoBaHus B KnpoBckoii obnactuy.
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H3Y4HO-METOANHECKUIA
SAEKTPOHHbBIA XXYPH3A

[oBOpsA O BCECTOPOHHEM Pa3BUTUN NIMYHOCTU, HeNb3s 3abbiBaTb, YTO OHO HEBO3-
MOXHO 6e3 camocTodaTenbHOM paboTbl yyalerocs. 3To onpeaenseT akTyanbHOCTb UCNOSb-
30BaHNA METOO0B M NPUEMOB, KOTOPbIE CMOCOBCTBYHOT Pa3BUTUIO Y HErO YMeHu paboTtaTb
¢ nHdopmaumen (nouck, cbop, aHanua), BblABUraTb MMNOTE3bI, KOUTUKOBATL X, AenaTb Bbl-
BOAbI 1 yMO3akntoyeHus. CamocToATeNlbHO NpoBOAUMAd nccnegoBaTernbckasa N NPpoOeKTHas
AEeATENbHOCTb YYalMXCsl B COBPEMEHHbIX YCNOBUAX ABMSETCA NPUOPUTETHBLIM, COLManbHO
N NMINYHOCTHO 3HAYMMbIM BUAOM aKTUBHOM CaMOCTOATENbHOW NO3HaBaTESNTbHOM AeATESNbHO-
CTW, YTO NO3BONSET peanu3oBaTh B LUKOSIbHOW NPaKTUKE pasfiMyHble HanpasneHnsa Moaep-
Hu3aumm obpasoBaHUsA, CNOCOBCTBYET OOCTMXKEHUIO NMYHOCTHBLIX, MeTanpeaMeTHbIX W
npeaMeTHbIX pe3ynbTaTtoB 00yveHusd, onpegensemMblx PegepanbHbIMU rOCyaapCTBEHHBIMU
cTaHgapTamm obuiero n cpeaHero obpasoBaHus.

OpHako peanuaaums nccrnegoBaTenbCKO N MPOEKTHOM AEATENBHOCTM YYaLlMXCs Npu
obyyeHUn matemaTtumke B CuUny cneundmkm camon aeaTenbHocTn, 0CoO6eHHOCTEN NpeameT-
HOro coaepXXaHud, pasfiMyHbIX CNOCOBHOCTEN ydalLMXCH, OTCYTCTBUS COOTBETCTBYIOLLETO
MeToan4eckoro obecneyeHust sBNAETCA CNOXHON, HE A0 KOHLA peLleHHON NpobnemMon.

K TOMy Xe, MHOrMe yuntens matemMaTUKn KpamHe CKENTUYECKN OTHOCATCS K OpraHu3a-
UMK nccnenoBaTenbCKOM N NPOEKTHON AeATEeNbHOCTU Npu 0By4eHnn cBoeMy NpeaMeTy us-
3a HeoCcTaTOYHOM MEeToaMYEeCKOM MHOPMUPOBAHHOCTU UIN, MO UX MHEHUIO, KpaHe HN3-
KON ee pesynbTaTMBHOCTW. [lpoucxoauT 9TO NOTOMY, YTO nogasnswowee GONbLUIMHCTBO
LUKONbHMKOB He BrageeT TeM HeobXxoaMMbIM MaTeMaTUYECKMM annapaTtoM, KOTOpbI Obl
NO3BOSINM UM CO34aTb HEYTO OOBLEKTUBHO HOBOE C TOYKWU 3PEHUS HAYKU: OHU He peLuaT Npo-
6nem MNinbbepTa, He gokaxyT Teopemy Pepma Bonee NPoCTbIM, YEM UMEIOLLMECS, CMOCO-
6om. N npobriema He B TOM, YTO B LLKOSIE NSIOXO yyaT, a B TOM, YTO YYEHUK eLle He crnocobeH
Ha Te abCcTpakuumn, KOTOPbIMU BNageT MaTeEMaTUKN.

3agadva npuobLLEeHUs LWKOSTbHUKOB K MccneoBaTenbCKo AesATENbHOCTU, K HAYYHOMY
NomncKy HameTunacb B obpasoBaTenbHon cucteme Poccum Ha pybexe 90-x rr. XX B. OgHy 13
ee npuyvH Hasean B. B. [1laBbigoB, OTMETUB, YTO «B3PbIB MHpOpMaLMKM 1 BbICTpoe “mMoparb-
HOe cTapeHune” 4oObiBaeMbIX HAYKOW 3HAHWU AenaeT NnepBOCTENEHHON 3agadqen BocnmTaHue
Y yyalmxcst CnocobHOCTM K CaMOCTOATENBHOMY M TBOPYECKOMY YCBOEHUIO BCE HOBbIX N HO-
BbIX MOHATUI» [1]. AKTyanbHOCTb U BOCTPeBOBAHHOCTL NPO6sIEMbl MOAENUPOBAHUS U CONPO-
BOXOEHUSA NCCneaoBaTenbCKON AEATENbHOCTM LUKONbHMKOB MOBMEKNa €€ pa3HOCTOPOHHUN
aHanu3 co CTOPOHbI YYeHbIX, Meaaroros, NCUXONOroB U METOAUCTOB. Tak, KOHUeNTyasnbHble
OCHOBbI UCCINeLoBaTENbCKOWN OEATENBbHOCTU yyalmxca paspabaTbiBanucs B. . AHapeeBbIMm,
B. B. aBbigosbim, U. A. 3umHen, A. C. OByxoBbIM; ee pa3smnBatoLLe BO3MOXHOCTM U3ydanm
A. . CaBeHkoB, A. H. MNoaabskos, A. B. XyTopckon; camopasBuTHE 1 TBOPYECKOE CTaHOBME-
Hue yyawmxca [1. b. borosiBneHckasd, H. A. lopaeesa v gp.

OpHako He cMOoTps Ha obunne MeToaoNOrMYEeCcKNX, TEOPETUYECKNX, METOONYECKUX U
NPaKTUKO-OPUEHTUPOBAHHbLIX paboT, negarormyeckon obLLECTBEHHOCTN BCE €Lle Marno rno-
HATHbI MEXaHM3Mbl BKITHOYEHUS MPOEKTHOMN N UCCNenoBaTENbCKON AEATENBHOCTM B HEMNpe-
pbIBHbIV 06pa3oBaTesbHbIN MPOLIECC KaK Ha YPOBHE OTAENbHOro NpeameTa, Tak U B KOHTEK-
cTe obpasoBaTenbHOro npouecca B uenom. Ocobble npobnembl, Kak yXe roBopuriocb
BbiLle, UCMNbITbIBAIOT yYNTENSA MaTEMATUKN.

B aTon ctatbe Mbl NpeanaraemMm o4Hy M3 BO3MOXHbIX MOZENEN opraHM3auum nccneao-
BaTENbCKOM N MPOEKTHOW AEATENIbHOCTU LLUKONbHUKOB B 00NacTn MatemMaTn4eckmux 3HaHUn
B OTAENbHOM 06pa3oBaTENbHOM YyYpexaeHuu, KoTopas yxKe MMeeT MecTo ObiTb Noka He B
nosiHou, Ho B 6onblien mepe B MOAY «Jlvuen Ne 21» r. Kuposa.

CnepnyeT cka3aTb HECKOSIbKO CINOB O NPeanochifikax co3gaHnUs UMEHHO TaKon MOAENK
OpraHu3aunmn NpoeKTHOM U NccregoBaTeNibCKON AeATENbHOCTM B 0611acTn MaTeMaTUYECKNX
3HaHWUM Ons yvyawmxcs nuues.
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H3Y4HO-METOANHECKA
SAEKTPOHHBLIN SKYPHaA
O6pa3soBaTernbHbIN NPOLIECC B NULEE CTPOUTCH B HECKOSTbKMX HanpaBneHusax npodu-
nmnsauuun. Tak, co 2-ro roga oby4yeHus BBOOATCS KIacchbl C YriybrneHHbIM N3y4eHneM NHO-
CTPaHHOrO A3blka, MaTEMATUKN N €CTECTBEHHbIX HaykK (buonorus, xumus). MNMpoagomnkasa atu
HanpasfieHus, B 5-0M Krnacce AONOSIHUTENbHO OpraHn3dyeTcs yriyobrneHHoe M3yvyeHne WUH-
dopmaTukn, a B 10-om — obiecTBo3HaHuA. K ToMy ke, OCHOBHOe obpa3oBaHue B nvuee
MMEET MOLLHYIO NOAOEPXKKY CO CTOPOHbI AOMONHUTENbHbLIX 0Opa3oBaTenbHbIX yCnyr, pea-
NM3yeMbIX 3a CHET KOMMNOHEHTa 06pa3oBaTENbHOIO ydpexaeHns y4ebHoro nnaHa, Kpy>KKoB
N CNeLKypcoB, NETHUX NPOUIbHbLIX Narepen, a Takke BO BHEYPOUHOU OeATEeNbHOCTH y4ya-
wnxed. Takum ob6pasom cknagbiBaeTcs B3auMOCBSA3aHHas OpraHn3aunoHHasi cuctema oc-
HOBHOIO 1 AOMNONHUTENBHOIro 06pa3oBaHms, B YaCTHOCTU MaTeEMaTUYECKOro, MO3BONAOLLAN
peann3oBbiBaTb UCCeoBaTENbCKY0 U NPOEKTHYIO OeATENbHOCTb YYallMXCs BO BHEYPOY-
HOe BpeMsi, HO B paMKax U3y4yeHust npeameTa Kak Ha yrnybneHHoM, Tak 1 6a30BOM YPOBHSIX.
Taknum obpasom, CTpykTypy obpasoBaTenbHOro npouecca B nuuee MOXHO npeacra-
BUTb Tak (puc. 1).

Knacebl| 1 | 2 | 3 | 4| 5|6 |7 |89 |10(11
dunonorusa un MHOCTpaHHbIV A3bIK
obuiecTBeHHble Haykn | OBLecTBO3HaHMe
MaTtemaTuka MaTtemaTunka
N MHopMaTUKa MHpopmaTmka
EcTtecTBeHHble Haykn | Buonorus, xumus

Puc. 1. Cmpykmypa obpaszosamersibHoz0 npouecca MOAY «Jluuyel Ne 21» e. Kuposa

[lanee Mbl OCTaHOBUMCSA Ha OpraHM3aunmn NPOEKTHOM U UCcreaoBaTenbCKon AesaTenb-
HOCTU yyalmxcsa B obnactv matemaTnM4eckmx saHaHum B 5—11-x knaccax.

1. 5-6 knacchbl

1.1. MpoeKTHbIe KNyObl-MacTepCK1e B JIETHEM NPULLKONILHOM rnarepe

OOHUM 13 KNoYEBLIX COBLITUIN MaTEMATMYECKOM XN3HN y4eHnKkoB 5—-8 n 10-x knaccos
nmuesn ¢ 2001 roga sBnAeTcs NeTHUn y4yebHbli narepb-TpeHnHr «MaTtemaTuka. TBopye-
ctBO. IHTennekT» [2]. Ero ocHoBHas uenb — co3aaHne obpasoBaTtenibHON MHOMOYHKLMO-
HanbHOW cpenbl, HanpaBeHHON Ha OpraHN3auunio AeATeNTlbHOCTYM LWKOSbHMKA, CNOocobCTBY-
oLEen NPoLEeCcCy pasBUTUS MaTEMATUYECKMX CMOCOBHOCTEN yyalmnxcs, hopMMpoBaHuIO y
HUX CTONKOro UHTepeca K NpegMeTy U pasBuUTUIO0 NX TBOPYECKOTO MbILLMIEHNS.

MIMEHHO HeoBXoOUMOCTb pas3BUTUS TBOPYECKOrO MOTeHUMana yyYalwmuxcs noaTornkHyna
OpraHM3aTopOB Narepsi K Co34aHuMIo Takom ero Mogenu, rae Kno4veBon 3agaden crana opraHu-
3aunsi TBOPYECKOW NPOEKTHON AEATENbHOCTU YYEHUKOB B 06nacTy MatemaTuyeckux 3HaHum
[3]. CTOMT OTMETUTL, YTO 3TO HaMpPaBIIEHO He TOSBKO Ha pacLUMpeHne Kpyrosopa yvalleroca u
hOopMMPOBaHNE Y HEMO CUCTEMHOIO MbILLSIEHMS, HO U MO3BONSIET pa3HOObpasnTb MaTemaTu-
YeCKYI0 AesATeNbHOCTb, MoKa3aTb ee NPOHMKHOBEHWE BO BCE CAIEPbI XKMU3HWN YesioBeKa.

OTmeTnM, 4TO B narepb-TPEHWHI MNpUrnawarTca ydyawmecs Bcex 5—6-X Knaccos;
34eCb He y4MTbIBAeTCA B Krnaccax C Kakum yrnybneHHbIM npegMeToMm yyaTtca AeTu, no-
CKOINbKY OCHOBHas 3afiava narepsi — NpuBUTb NHTEPEC K MaTeMaTUYECKUM 3HAHUSM.

B pamkax narepHbIX CMEH LUKOJSIbHUKN BCTPEYAKTCHA C NPOEKTHON OeATEeNbHOCTbIO U
Y3HaloT, YTO ATO Takoe, B Knybax-macTepckux, KOTopble paspabaTtbiBaloT 1 NPOBOAAT BOCh-
MMWKMACCHUKN N0 PYKOBOACTBOM y4MUTENEN MaTeMaTUKN NuLes.

Kak npaBuno, exerogHo B narepe ydyacteyeT 80—100 mnagwwmx LWKOMNbHUKOB; ANA HUX
opraHmsyetcs 6—10 knyboB. Llenb NpoeKTHbIX KnybBoB-MacTepPCKUX — NPUBUTL MHTEpPEC K
npegmeTy Yepe3 COBMECTHYH TBOPYECKYK AEATENbHOCTb C YYEeHUKaMn CTapLumnX KNnaccos
Ha MaTepuane, oTHoCALWEMCS K chepe Tak HasblBaeMon 3aHnMaTenbHon matematmku. Oc-
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H3Y4HO-METOANHECKUIA

SAEKTPOHHbBIA XXYPH3A
HOBHas 3ajava, npecriegyemas npu aTom, — Hay4nTb AeTen BUAETb KOHEYHbIV NPOAYKT (KO-
TOpbIA OOMmkeH ObiTb 06dA3aTenbHO NpeacTaBfeH B OCA3aeMon mMaTepuanbHOW dopMe)
CBOEWN AeATEeNbHOCTU, YMETb NiaHMPOBaTb CBOKO paboTy B CKaTble CPOKM NlarepHOM CMEHbI.
MpumMepbl Taknx kNyoboB, opraHM3oBaHHbIX B NOcreAHue rogbl, NnpeactasneHsl B Tabn. 1.
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Tabnuya 1

lMpoeKTHbIe KNyObl-MacTepcKkue AnA yvyawmxca 5—6-x Knaccos

HaseaHue kny6a

OnucaHue dessimenibHocmu Kny6a

KoHeu4HbIl npodykm

V|3y‘-|a}0TCFI pasfindHble BUAbl NU3BECTHbIX rOJ1I0OBOJIOMOK Ha

M3roTtoBneHHble 13 Kap-

«["OHKM», «BbIKN N KOPOBbI» U MHOTMEe-MHorve apyrue

fonoBonomku -
Ha cknaabiBaHue cknagbiBaHue q)mvryp n3 vacren: «TaHrpam», «Apxvme- | TOHaQ TOMNOBOSIOMKA W
curyp poBa urpa», «Anuo Konymba», «MoHronbckas wurpa», | cTeHraseta O HUX
«BbeTHamckas urpay, « CToMaxvoH» 1 MHOTWe apyrue
Tononorueckme M3yyatoTcst pasHble BUAbI FONMOBOMOMOK, U3rOTOBMEHHbIX U3 | A3roToBneHHble 13 nog-
FOIOBONOMKM NPOBOOKM, NYroBUL, HATOK U BEPEBOK, LieNb KOTOPbIX — OT- | PyYHbIX MaTtepuanos ro-
LenuTb U1 3auenuTb OTAENbHbIE NX YacTu NOBOSIOMKM 1 CTEHra3eTa
drnekcaroH — 370 U3rOTOBIIEHHAs U3 LIBETHOMO KapToHa crneuu- | MsrotoBneHHble 13 kap-
BrIEKCArOHbI anbHbIM 0Bpa3oM rofoBOMoOMKa, KOTOpas Npu ee ckrnagblBa- | TOHA  rOfIOBOSIOMKM 1
HVU pa3HbIMK cnocobamy MeHSIeT LBET Uin oopmy. MIMEHHO | cTeHraseTa O HMX
Takum donrypam nocesiLLieHa 3Ta MacTepckast
Wrpa-ronoBonomMka — 37O uUrpa, B KOTOPYK MOXeT urpatb | N3rotoBrneHHble U3 Kap-
Wrpbi- O[IMH YenoBEK. MaCTngKaﬂ nocesilLleHa TakMM urpam Ha | TOHa T[OfoBOSIOMKM U
FONOBONOMKMA nepemeLleHne 4acten, Kkak «larHaLukm», «MaMVI/IHa rornio- | CTeHraseTa O HUX
Bonomka», «lanvHa ronosorioMkay», «YNpsAMbIA ocen» u
NoAoOHbIM UM
B macTepckon paccmatpumBaloTca pasnuyHble Buabl nonu- | Habopbl nonMmuHo,
BonwebHbin MMWHO (4OMMWHO, TPMMMWHO, MEHTAMWHO C KBagpaTHbIMUW, Tpe- | CTeHraseta C [OroBO-
TeTpuc YrOnbHbIMU, LWECTUYTONbHBIMK 3NIeMEeHTaMm1) U 3agadn, ¢ | IoMKamu u 3agadyamu
HUM CBSA3aHHblE
MacTepckas nocsiLLieHa n3y4yeHuto TainH NnabupuHToB: ca- | N3rotoBneHHble 13 kap-
NaGupuHTSI MbIX pasHbiX U CambiX 3HamMeHUTbIX. B Heln pacckasbiBa- | TOHa UrpyLukn-nabu-
€TCs, Kak BblbpaTbCs 13 nabupuHTa, U N3roTaBNUBAKOTCH | PUHTBI U CTEeHraseta o
UIPYLLKN-NABUPUHTBI HUX
TavHcTBEHHas nepenuncka Bceraa 3axesaTtbiBana ymbl gaxe | srotoBneHHble  «npwu-
LLndbpbi O4YeHb cepbesHbIX Nogen. B aTon mactepckon ydatcsa 3a- | 6opbl» gns  wudposa-
pacLINdpoBKi WwndgpoBbiBaTb U pacliM@pPOBbIBATL TEKCTbl, W3Y4aloT | HUS U CTEHraseTa O HUX
MHOMO pasfnyHblX BUAOB LLIMGPOBOK, KOTOPbIMU 3aHUMa-
eTcs Hayka KpunTorpadus
M Kak MHOro cyLecTByeT pasHbIX Urp, B KOTOpble MOXHO no- | CTeHraseTta o6 nrpax
aremarsieckine ! B nx ynucne v urpbl Ha nu-
MLl Ha NMCTE urpaTtb C 4pYroM Ha nepemeHke " p
Gymari cte Oymarn, cBsizaHHble C MaTematukon: «lopopay,

3aHumaTenbHble
BblUMCNEeHna

XoTuTe yanBWTb TOBapuLLEN? YMeTb BbICTPO cunTaTh B yMe,
NPUMEHSIA «XUTPbIE» NMPUEMbI — UCKYCCTBO, KOTOPOMY Hafo
yumTbCs. B 9TOM MacTepCKon pacKpbIBalOTCA CeKpeTbl Ma-
CTepcTBa BbICTPbIX M XUTPOYMHbIX BbIYUCIIEHUI

CreHraseTta 0 Bbluucrie-
HUSX M npuvemax ObICT-
poro cyeTa

Ncuesarouwme

durypsl 1 gpyrune
UNNI031N

OTa MacTepcCKasa nocedAlleHa rojloBoyioMkam, B KOTOPbIX
nocne HebonbLNX N3MEHEHUI NOSIBIISAKOTCA UM NcYe3aloT
Kakne-To 3JieMeHTbl: nc4e3aet BOUH, yMeHbLUaeTca nro-
wagb, NoABNAETCA «JINWHAA» O0J1bKa Y LWOKOJ1IagKu

M3rotoBneHHble U3 Kap-
TOHa TrOMOBOSIOMKM W
CTeHraseTta 0 HUX

He Bepb rnmazam

B MaCTepCKOVI n3y4arTcAa reomeTpn4eckme Uir3nm, He-
cyulecTeyrowine B peasibHOM MuUpe (bl/lrypbl, KOTOpble BO3-

Anb6oM ¢ UNMN3namn, B
TOM 4uCfe CcamocTos-

Nno 6eckoHe4YHOCTH

chpakTanos, UCTOPUIO NX NOSIBIIEHUS], U3Y4UTb UIPY C OOHUM
13 UX NpeacTaBuUTENEN — KPMBLIMU ApakoHa

CBOVM
MOXHO N1 N300pasnTb TENbHO NPUAYMaHHbIMU
Kto He mobuT dokyckl? Ho chokychl GbiBatoT He npocTo Bor- | 3rotoBneHHoe u3 kap-
MaTemaTtnyeckme | WebHbIMKM, a elle N MaTeMaTM4eCKUMW. B 3To MacTepckoi | TOHA  CHapsbkeHne U
dhokychl Hay4aT BbINOMHATL XMTpPble (hOKYChl CO CneumarbHbIM CHapsi- | CTeHraseta o MaTemartu-
YKEHMEM, OCHOBaHHbIE Ha 3aKOHaxX MaTeMaTuku Yyeckux dhokycax
MyTewecTame PaccMoTpeTb MOCTPOEHWE HEKOTOPbIX TEOMETPUHECKMX | AHUMALUMOHHAs

npeseHTaumsa o pakra-
nax 1 KpMBbIX gpakoHa

4


http://e-koncept.ru/2015/
http://e-koncept.ru/2015/

lopes 1. M., OwepauHa H. B. [I[poekmHas u uccnedosamernsbckas 0eamesnbHoCmb

yyauuxca cpedHeli wikosbl 8 06aacmu mamemamudeckux 3HaHuli // KoHyenm. —
2015. — Ne 10 (okmsbps). — ART 15342. — 0,9n.n. — URL: http://e-kon-
cept.ru/2015/15342.htm. — ISSN 2304-120X.

H3Y4HO-METOANHECKA
SAEKTPOHHbBIZ XKYPHaA

PaboTa B NpoeKTHbIX Krnybax-mMacTepCKkMx MOXeT ObITb OpraHn3oBaHa no criegyoLlen
CXeMe: Ha OTKPbITUM CMEHbl BOCbMUKIACCHUKN NPE3EHTYIOT CBOW KNyObl, 3aTeM, Ha NpoTH-
XEHUN CMEHbI eXXeQHEBHO MNafLune LWKONbHUKM paboTatoT B BbIGpaHHON MMM MacTepCKom
N Ha 3aKpbITUM CMEHbI MPE3EHTYIOT MOMyYeHHbIn B XoAe paboTbl NnpoaykT. Takas dopma
paboTbl B 3HAYMUTENbHOW CTENEHN aKTUBU3NPYET MHTEPEC MMaALUnX LUKOSIbHMKOB K MaTe-
MaTuke, cnocobCTByET NOSTYYEHUIO HOBbIX MaTeMaTUYECKNX 3HaHUIN, CO34aeT BO3MOXHOCTU
K TBOPYECKOMY MPOSIBNIEHNIO CMOCOOHOCTEN N YYUT OTBETCTBEHHO OTHOCUTBLCS K CBOEMY
TPYAY W yBaxkaTb TPy TOBapULLIEN.

1.2. 'ymaHuTapHO-OpUEHTUPOBaHHbIE NPOEKTbI B 0611IaCTU MaTeMaTUYeCKUX 3HAHUN

MaTtemaTnka 06bEKTMBHO ABNAETCA OAHOM U3 CaMblX COXHbIX LUKOSbHbIX AUCLMMINH
1 Bbl3blBaeT CYyObEKTUBHbIE TPYAHOCTN Y MHOMMX LUKONBbHUKOB. OTO CBSA3aHO B MEPBYHO O4e-
pegb C TeM, YTO MaTemMaTUKa ABNAETCA NPeaMETOM HauBbICLLEN CTeNeHn abCTpakTHOCTH,
onepupyoLlen He obbekTamu peanbHOro Mupa, a «npeacTaBneHnsMn» o HUX. A Tam, rge
BO3HMKAKOT TPYOHOCTU, NponagaeT UHTepecC K n3yyeHuto npeameta. MIMeHHO noaTomy oa-
HOW N3 CaMblX BaXXHbIX 3a4ad, CTOALMX Nepes yumTenem MmatemaTuku, aBnseTca Bocnura-
HWe nHTepeca YY4eHUKOB K npeamMeTy. byaeT nHrepec n xenaHve no3HaBaTb a3bl HAYKN —
OyayT n ycnexu. MMeHHO B 3TOM 3akniovaeTcs 3agada AOCTUXKEHUSA NTIMYHOCTHbIX pe3ynbTa-
TOB obyyaroLmmMmncs, onpeaeneHHblX Kak KIyYeBoe HanpasreHne peanusaumm OCHOBHbIX
obpasoBaTenbHbIX NPOorpamMMm, NPeayCMOTPEHHbIX CTaHAapTaMmn HOBOIO NMOKOSIEHUS.

Ha nyTtu pewenHna o6o3Ha4yeHHOM NpobnemMbl Mbl NPULLNK K BbIBOAAM, YTO Hanbonee
appekTUBHBIM CNOCOBOM NPeoAoNeHNa TPYOHOCTEN B U3YYEHUN LUKONbHUKaMU Matema-
TUKN N pasBUTUA NX MHTEpPeca K Hen aABnsieTcs paboTta Hag ryMaHUTapHO-OpUEeHTUPOBaH-
HbIMW NpoekTamu No maTematuke [4]. MNMpoekTHas 4esaTenbHOCTb B peLleHnn 4aHHOro BO-
npoca BbibpaHa He Crly4YanHo: MMEHHO OHa No3BonsAeT 3PPEKTUBHO Pa3BUTb Y LLKONbHUKOB
cnocobHocTb paboTaTb C MHGOPMaLMEN, HAYYUTb UX CAMOCTOATENBHO MbICIUTbL, YMETb pa-
6otatb B kOoMaHge. lMocpencTBOM MPOEKTHOW OeATENbHOCTU (DOPMUPYHOTCA 3HAHUS U
HaBbIKN O CTPYKTYpe peLlaeMon 3aayu, atanax ee BbiNoSIHEHNS; OCBANBaKOTCA OCHOBHbIE
3NeMEeHTbl TEXHOSOMMYECKNX Lenoyek. MNpoekTHaa OeaTenbHOCTb, Kak arneMeHT y4ebHoro
npouecca, NpeaocTaBnsaeT yyallemycss MakcMMmym cBobop B peanus3auun 3agayu, YTo no-
BblLLIAET UHTEPEC K €€ peLUeHN0 1 CNoCcOBCTBYET TBOPYECKOMY Pa3BUTUIO NINYHOCTMW.

MMeHHO Takas [eATenbHOCTb, SABMSASACH [OOMNOSIHEHMEM K YPOYHOW MpakTUKe,
npeaocTaBnsaeT yYmTento MaTeMaThKN YHUKanbHY BO3MOXHOCTb NPeoaoNeTb HeraTMBHoe
OTHOLLEHME K MaTeMaTuke, NOBbICUTb MHTEPEC YHYEHMKOB K €€ U3y4eHuto, 0COOEHHO, ecnu
NPOEKT (PYHKLUMOHMPYET B ONM3KOM M NOHATHOM ANSA y4eHuKa obpasoBaTenbHOW cpeae.
'YMaHUTapHO-OPMEHTUPOBAHHLIE NMPOEKTLI MO MaTeMaTUKE NMpU3BaHbl BHECTU NMOHUMAHWE
YYEHUKOB BaXXHOCTU MaTeMaTUKM Kak obLie4enoBeyeckon LLlEHHOCTN, ee HanpaBieHHOCTH
Ha YyenoBeka W ero XXW3HeHHble NOTPEBHOCTU, TECHYI0 CBA3b MaTeMaTUYECKUX 3HAHUN CO
3HaHUAMK Opyrux obnacten Haykm un KynbTypbl. K TOoMy Xe, paboTta Hag npoeKkToM
npegnonaraeTt cneumanbHO OPraHN30BaHHbIN YYUTENEM Y CAMOCTOATENBHO BbIMOMHAEMbIN
AeTbMWU KOMMNIIEKC OEeNCTBUN, 3aBepLlalolMXCa CO3gaHMeM npoayKTa, COCTOosero u3
obbekTa Tpyada, M3roTOBMEHHOrO B npoLecce NpOekTUpOBaHUS, U ero nNpeactaBrieHns B
pamKax YCTHOW U NMMCbMEHHOW Npe3eHTauuu.

[earenbHOCTb y4Yalmnxcss Hag ryMaHuTapHO-OPUEHTUPOBaAHHbLIMU MPOeKTamMn MOXeT
OCYLLIECTBMNATLCSA KaK B KOPOTKME CPOKM (Hanpumep, B paMKax NpULLKONbHOro nareps-Tpe-
HWHra), Tak n NpeacTaBnsaATb U3 cebs 4ONrOCPOYHbIN NPOEKT.

Hanpumep, B kayecTBe KpaTKOCPOUHbIX yY4eHMKaM MOTyT ObiTb NPeanoXeHbl crieqytoLme:

— «MaTtemaTuka B CTuxax», NPOAYKTOM KOTOPOro ABNsSeTca COOPHMK CTUXOTBOPEHMM
C onpeaeneHnsiMmn NOHATUIN NN MaTeMaTUYECKUX CBOMCTB, CO3AaHHbIN YYEHNKaMK;

— «Matematnyeckne pebycbl», NPOAYKTOM KOTOPOro siBnsietcss Habop pebycos,
npeacTaBfieHHbIX B BUAE CTEHra3eTbl 418 yYalmMxXCcs HavdanbHOW LUKOSbI;
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— «MaTemaTtmyeckue ckaskun», IPOOYKTOM KOTOPOrO ABMISOTCS KPACOYHO OCPOPMITIEHHbIE
camogernbHble KHWKKN O YYEHUKOB HavasbHbIX KNacCoB UM O4HOKIACCHUKOB;

— «MaTtematka BOKpyr Hacy», MNPOAYKTOM KOTOpPOro sBnsetcs anbbom c
doTorpacmsamm, nokasbiBalOLUMM CBSA3b MaTEMATUKN C KU3HBIO.

Bornbwnin nHTepec NpeacTaBnaoT AONTOCPOYHbIE NPOEKTLI yvawmxcs. MNpumepom Ta-
Kon paboTbl aBnseTca npoekT «OT kamyLwwkoB Ao ABM». KniodeBasi nges npoekra — cosaa-
HWe KabuHeTa-aKCno3nunn, oTpaXKaroLero UCTOPUIO0 pasBUTUS CHETa N BbIYUCIUTENBHOM
TEXHVUKU C ApEeBHENLINX BpeMeH OO COBpPeMeHHOCTU. Elle oauH npumep OOnroCpoOYHOro
npoekta — BbICTaBka «CumMmeTpus B npupoae»; MPOEKT 3aknovaeTcs B 0hopMIeHUu
cTeHAda B OAHOM M3 KabMHEeTOB MaTteMaTuKM PUCYHKaMn 1 poTorpadouamMm yyalmxcs, Ha
KOTOpPbIX M300paxeHbl criydan CUMMETPUM B NpUpoae.

B uenom xe rymaHMTapHO-OpMEHTUPOBAHHbIE NPOEKTbI B 0651aCTM MatemMaTU4eCcKmx
3HaHUN MoryT BbITb peann3oBaHbl NO CAeAYLWNM HanpaBeHNsIM.

JlumepamypHo-ucmopudeckoe HarnpasseHue, KOTopoe npeanonaraeT pasBuTne HaBbl-
KOB YCTHOM U NMUCbMEHHOW peyn, yMeHUe BblpaXkaTb CBOE MHEHUE, OTHOLLEHME K COObITUAM U
NUCTOPUYECKUM SMLAM, a Takke YMEeHWe CpaBHWBATb, aHanvM3npoBaTb, BbIAENATb rNaBHoe,
0606waTtb. Yyawmmest MoXeT 6bITb NPeanoXXeHo HanucaTb pacckas U 3cce Ha pasfnyHble
TeMmbl, Hanpumep: «OanH AeHb U3 XU3HU MaTemaTtukar», «Benvkne matemaTtukuy, «HyxHa nm
nogamMm matematukay, «Matematuka B moen cembey, «Mon nobumbin npeameT — matema-
TUKa» U T. [.; HaNMcaTb CTUXOTBOPEHME, MOCBALLEHHOE U3BECTHOMY MaTtemMaTuKy UM matema-
TUYECKOMY OTKPbITUIO; HANTK B AONOSNHUTENBHON NUTepaType CBEAEHUS O BENUKNUX MaTemaTtu-
YeCKMX OTKPbITUAX; MPUHATDL y4acTue B MaTeMaTU4eCcKuX BUKTOpPUHaAxX. B pesynbTaTte npoekT
MOXeT BbITb NpeacTaBrieH B opme COOPHMKA CTUXOB, PacCKa3oB, COMUHEHUI U T. 4.

LekopamueHo-rnipuknadHoe HarpassieHue, KOTopoe npegnonaraeT opMupoBaHue 1
pasBuTUe TPpyAOBbIX YMEHUN, daHTa3num, MOTOPUKN pyK. Yyalummca npeagnaraeTcs nonpo-
bosaTb cebsa B co3gaHuM oBbeMHbIX Ten, Hanpumep, napannenenunega, TetTpasgpa, um-
nMHApa 1 T. 4.; BOcco3aaTth ApeBHME cyeThbl (abak), CHeTHbIE Nanoyky, KaMeLLKn A5a cHeTa;
BOCMPOU3BECTU MaTeMaTtuyeckue urpbl (MOryT ObiTb MCNOMb30BaHbl NNacTunuH, ymara,
aepeBo, MeTansbl U Ap.). B pe3ynbTate npoekT MoxeT ObiTb NpeactasneH B hopMe Bbl-
CTaBKMW, MHCLEHUPOBKU SAPMapKN.

XydoxxecmeeHHo-u306pasumerisHoe HaripassieHue, KOTopoe npegnonaraeT pasBu-
TMe dpaHTasuu, KpeaTMBHOCTU, MOTOPUKKN pyK. YyalmMmcs npegnaraeTcs HapucoBaTtb Kap-
TUHY, COCTaBUTb KONnax, cosgaTb poToanbboM Ha MaTemMaTUyecKylo Temy, Hanpumep,
«3onoToe ceyeHmer, «Teopema Nudaropa» n gp.; co3gaTb MaKeT 34AHUSA, UMEIOLLLETO UH-
TepecHble C TOYKM 3peHNs MaTemaTukm OOpMbl U pasmepbl; co3aaTb anbbom KapTUHOK C
3a4aHuaMuU, Hanpumep, Ha TeMy «KoopauHaTHas nNnockoCcTb» Unu «lNpumMeHeHne Teopemsl
Mndparopa B xun3HU» 1 ap. B npoekTe npegycMoTpeH pednekCMBHbIA KOMMOHEHT, KOTOPbIN
peanuayeTcsi NocpeacTBOM creayrLwmnx opm NoABEAEHUS UTOMOB KaXAoro KOSneKTuB-
HOro Aerna: BbICTaBKa, pasmelleHue n obcyxaeHue UHdopMauun O NpoekTe Ha cante
LUKOSbI; KOSMEKTUBHBIM aHanu3 npogenaHHon paboTbl; BbIHECEHWEe BnarogapHOCTU BCEM
y4yacTHUKaM npoekTa (rpaMoTbl, Npu3bl).

B pesynbtate BbINOMHEHUS T'YMaHUTapPHO-OPUEHTUPOBAHHOIO NpoekTa Nno martema-
TMKE NOBbILWAETCA UHTEPEC yYalLMXCs K NpegMeTy, paclumMpsieTCcs Kpyro3op, pa3BuBaeTcs
rpamoTHas peyb, pacTeT YBEPEHHOCTb B CBOMX 3HAHUSAX, Pa3BMBaOTCA CNOCOBHOCTU K 00y~
YeHuIo, yyalimnecs Hanbonee OTBETCTBEHHO MNOAXOAAT K cBoeMy obpasoBaHuto. Peanusa-
LMS NMPOEKTHOM OeATENbHOCTU Ha NpaKTUKe BeAeT K UBMEHEHUNIO No3numnmn yumutensd. U3 Ho-
CUTENS rOTOBbIX 3HAHWUM OH MPEeBpaLLaeTCs B opraHM3aTopa no3HaBaTeslbHON OeATerbHO-
CTWN CBOUX YYEHUKOB. 3 aBTOPUTETHOro UCTOYHMKa MHOpMaunn npenogasaTerib CTaHo-
BUTCA COYYaCTHMKOM MCCreaoBaTenbCKOro, TBOPYECKOro npouecca, HaCTaBHUKOM, KOH-
CyNbTAHTOM, OPraHM3aTOPOM CaMOCTOSATENbHON OEeATENbHOCTU yYaLlnXcs.
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2. 7-9 Knacchbl

2.1. Knaccbl ¢ yrnyoneHHbIM U3y4eHMeM maTteMaTuKu

B nepuoa obyyeHnss B OCHOBHOWN LUKOME y4almecst KrnaccoB C yriybreHHbIM n3yye-
HMEeM MaTemMaTUKM Norfy4arT OOCTaTouYHbIM Barax 3HaHui nNo npegMmeTy, 4Tobbl obecne-
YNTb HE TONbKO MPOEKTHYI0 AEATENbHOCTb Ha YPOBHE OpraHM3aumm KnyboB-MacTepPCKMX C
NCNosib3oBaHMEM 3aHUMaTENbHOIO MaTepuana, Ho U NPoABUraTbCA B HanpasfeHun nccne-
AoBaTtenbCkmx paboT, Lenblo KOTOpbIX SABMSETCS pacluMpeHne maTemMaTU4ecKUX 3HaHWMn
yyawmnxcs, yrnybneHHoe nsyyeHme otaeribHbIX BOMPOCOB U TEM.

B 7 n 8-m knaccax yyawmmcs npegnaratotcs uccnegosartenbckme pabotbl pedepa-
TMBHOIO Xapakrtepa. TemaTuka Takux paboT LWMPOKOo nNpeacTaBrieHa, K npumepy, B y4ebHu-
kax no anrebpe aBTopckoro konnektuea KO. M. Konsirmna, M. B. TkaueBon, H. E. ®egopo-
Bon n M. L. LWabyHuHa [5, 6]. Tak, Hanpumep, B npoLlealem y4ebHOM rogy yyawmecs nu-
uesa pabotanun Hag nsyvyeHmem Tem: « Teopusa AeneHnsa MHorouneHoBy, «[4pobu B nponase-
AEHUSIX UCKyccTBay, «CTOpUS BO3HUKHOBEHUSA NOHATUSA PYHKUUNY, «YPaBHEHUS N UX CU-
CTeMbl B 3aa4ax 9KOHOMUKNY, «Consmepmmble N Heconamepumble oTpeskny, «tepaum-
OHHbIV MeTof ["'epoHa HaxOXAeHNS KBagpaTHbIX KOPHeNy, «kKBagpaTHble ypaBHEHWS B CTPO-
UTEnbCTBE N apxutekType», «LenHole apobuy», «Teopema BueTta ana ypaBHEHUN BbICLLMX
cteneHen», «kKBagpaTHble ypaBHEeHUSA B U3NKe U reoMmeTpum», « CTapuHHbIE 3ag4a4qm 1 cno-
cobbl nx peweHus», «KombruHaTopmka B eCTeCTBEHHbIX Haykax», « CUCTEMbI C TPEMSA HEN3-
BECTHbIMWY, «HepaBeHcTBa B reoMeTpuny, «Codnambl B anrebper», «3agaya 4-x Kpacoky,
«MeToabl NPUBNMKEHHBIX BLIYUCIIEHUN MPU PELLEHUN YPaBHEHUNY, «JIMHENHbIe PYHKLMK B
dusnke», «MeToabl JoKa3aTeNbCTBA HEPABEHCTBY», «MeTo NOXHbIX NOSTIOXKEHUAY U Ap.

Cnegyrowmm aTanom Ha nyTn oBnageHns y4eHnKamm KraccoB C YrinyobneHHbIM nsyde-
HMEM MaTeMaTUKM OMbITOM MPOEKTHOM N MccneaoBaTenbCKON AeATeNbHOCTU CTaHOBUTCS
paboTa B pamkax narepsi-TpeHuHra «Matematuka. TBopyecTBO. MHTennekt» B 7 1 8-m
Knacce Hag MeXavcumninHapHbIM NPOEKTOM, NpeacTaBeHHbIM B BUAE NMUCbMEHHOW pa-
60TbI 1 Npe3eHTaunn. 34ecb HaXoOAT OTPAXKEHUSA NPOEKTbI, B KOTOPbIX MaTeMaTtuka TeCHO
nepensieTaeTca Co 3HaHUAMU U3 PU3MKKU, XUMUKN, Bronoruun, reorpacpun. Takne nNpoekTbl
NMO3BONSAOT YBUAETb CBA3b MaTEMaTUKU C OPYTMMU AUCUMNIIMHAMU U XU3HbO. [puBeaem
HEeCKOSbKO NpUMepoB Hanbonee ApKNX NPOEKTOB, KOTOpblEe BbIM peann3oBaHbl B pamMKax
narepsi: «kMomMmeHT cun B reometpuny, «CrnoxeHune cuny, « CyMmbl 4AVH N MUHAMYM NOTEH-
umanbHOM aHepruny, «LleHTp TskecTn B reomeTpumny, «leogesvs un Tpuanrynauusay, «Uc-
Nnofib3oBaHNe METOAOB MaTeEMaTMKM B aCTPOHOMUMY, «cnonb3oBaHne CUMMETPUM NucTa
Oepesbl 4ns buonHanKauum CoCTosiHUA aTMocdepbl BO3ayxXay.

CTOnUT OTMETUTb, YTO NOTEHLManN Takon AeaTenbHOCTM Hencyepnaem. NoapobHas xa-
pakTepUCTUKa 3TUX N MHOTUX OPYrnX NPOEKTOB nNpeacTasrieHa B nocobuwm [7].

Bonee pgetanbHasa pabota Hag co3faHHbIMM NPOEKTaMu NPOAOSPKaeTCs B Xoae nep-
BOro nonyrogus criegyrouwiero ydebHoro roga. [lopabotaHHble NPOEKTbl YYEHUKN Npe3eH-
TYIOT Ha y4EeHNYECKON KOHJepeHUUn B cepeamHe aekabps; nydwime n3 HUX nosnyyaroT ny-
TEBKY Ha NULENCKYIO HeEeNo HayKn, ropoackme, obrnacTHble U POCCUNCKUE KOHKYPChI.

BoOT nuwb HECKONbKO TEM NPOEKTOB, KOTOPble ObiNn paspaboTaHbl HALMMWN YYEHU-
Kamu nog pyKoBOLCTBOM ydyuTenen u npencrabBneHbl Ha KOHKypcax pasfiMyHOro YpPOBHS:
«MepunogmyHocTb rnobanbHbIX KaTacTpody, «MnnocTpaums Metoga YNCNEHHOIO UHTErpu-
poBaHUs Ha npumepe cBoboaHO Nagatowiero tenar», «OnpegeneHne CKOpoCTU NOOHATUSA
XMOKOCTN NO cocygaMm pacteHusi», «Matematunka B acTpoHOMUNy, «OnncaHne CTpyKTypbl
cnvparnbHbIX ranakTuk MaTeMaTuyeckumMmm OyHKLUNAMMY.

B 4yeTBepTOM YeTBEPTM Y4YEHUKaAM 8-r0 MaTeMaTMYECKOro Kracca npegnaraertca pas-
paboTaTb HOBblEe NPOEKTHbIE KIybbl-macTepckne narepa «MaTtematuka. TBop4yecTBo. UH-
TennekT» AN Mragwmnx WKOMNbHUKOB. [1poxoauT 37O, Kak npaBuiio, B pexnme MO3roBoro
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WTYpMa Ha aTane co3gaHusa naen u ganbHenwen nHanBMayanbHoOW paboTbl C yYNTeENAMM
MaTemaTtuku nuues. Pabota Hag coumanbHO OPUEHTUPOBAHHBIM MPOEKTOM MO3BOSISET yye-
HWKam 8-ro knacca Ha HOBOM YPOBHE OCO3HaTb OTBETCTBEHHOE OTHOLUEHWE K y4eBHOMY
Tpyay, Heobxoammyto rnybuHy 3HaHusa maTepuana knyba m cnocobcTByeT pacLuMpeHuto
Kpyro3opa B 06nactn maTeMaTuyeCcKnx 3HaHWmn.

MHorve n3 paspaboTaHHbIX y4eHUKaMu NPOEKTOB MO OCYLLECTBIIEHUIO OEATENBHOCTU B
Kny6ax-MacTepCKUX HAXOAAT OTpaKeHUe Ha pasnM4YHbIX KOHKYPCax M BbiCTaBKax MPOEKTHbIX
paboT LUKOMBHOro, rOPOACKOro U poccunckoro yposHen. OTaenbHble naen 4OBOASATCA OO aB-
TOPCKMX CBMAETENLCTB (Hanpumep, Mactepckas « Opuramm» goBeaeHa oo npoekra «Cucrema
pa3BUTUA 0OPAa3HOro MbILLNEHNSA NOCPEACTBOM OpuUraMmm» 1 nostydana cBuaeTensCTBo O rocy-
AapcTBEHHOM perncTpaumm 6asbl AaHHbIX Ne 2013621458 ot 25 Hos16psa 2013 1.).

2.2. Knaccbl ¢ yrnyoneHHbIM usyyeHmemM MHoOpMaTUKN U eCTeCTBEHHbIX HayK

PaboTa Hag nccnegoBaTenbCKMMM NpoeKTammn B 0651acTv MmaTeMaTUYECKUX 3HAHWUI B
7-9-x knaccax ¢ yrinybrneHHbIM n3ydyeHnem MHpoOpMaTUKM N eCTECTBEHHbIX HaYK OCYLLIECTB-
ngeTcs B paMKax aBTOPCKUX KYpPCOB LOMOSHUTESIbHOMO MaTeMaTuyeckoro obpasoBaHus
«MaTemaTtunka B ecTecTBo3HaHUM» U «MaTemaTtmnyeckne oCHoBbl MHGOPMATUKNY . 30ecCb pa-
DOOTa OCyLLEeCTBSETCA B pa3pese MexXnpeaMeTHbIX NPOEKTOB, Kak pedyepaTUBHOro nnaHa,
Tak U C aneMeHTaMn uccnegoBaHns. Bolle Mbl yXe pacckasbiBany O Takux npoekTax B
Knaccax c yrnybneHHbIM n3ydyeHmemM matemMaTuku, 34eCb XXe Mbl OCTAaHOBUMCS Ha BO3MOX-
HbIX 061acTAX 3HaHUIN, B KOTOPbIX MOTYT 6bITb CHOPMYNMPOBaHbI NOAOOHbLIE TEMbI AN y4e-
HUKOB 7—9-X Kraccos.

Tak B Kypce «MaTemaTtnka B €CTECTBO3HAHUNY U3Yy4alOTCA criegyolime TeMbl, B pam-
Kax KOTOpbIX MOryT ObITb NpeanoXeHbl KOHKPETHbIE UccreaoBaTefnibckue paboThbl.

— 7 knacc: «[lMpoueHTbl, cMecu, cnnaBbl: MatemMaTU4Yeckun U ecTecTBEHHOHAaY4YHbIN
acnekt», «l'padbl B eCcTeCTBEHHbIX Haykax», «KoMObuHaTOpHble 3adavn B eCcTeCTBO3Ha-
HUNY, «BeposaTHOCTHbIE 3aa4n B €CTECTBO3HAHUNY;

— 8 knacc: «[pubnmxeHHble BbIMUCNEHUA U MNOrpeLHoCTU», «HeonpeaeneHHble
YpaBHEHUSA U UX NPUMEHEHNE B €CTECTBO3HAHUNY, «[[eOMeTpus B eCTECTBO3HaHUMY, «U3-
MEpPEHUS HA MECTHOCTUY;

— 9 knacc: «ObpaboTka cTaTMcTU4eckon MHopmMaumny; «BapunaumoHHble psabl U KX
NPUMEHeEHMEe B €CTECTBO3HAHMNY; «MaTpuLbl 1 NX NCMONb30BaHME B €CTECTBEHHbIX HayKax»;
«HoBble rpaHu reoMeTpun B €CTECTBO3HAHUKN (MHOFOrPaHHWUKK, peLleTKn, dopakTanb!)».

AHarnornyHbiM obpasom B Kypce «MaTtemaTnyeckme OCHOBbI MHGPOPMATUKU» MOTYT
ObITb NpeanoXeHa cnegyowas TemaTnka pabor.

— 7 knacc: «Jlornyeckme onepauun: oTpuuaHne», B TOM Ymcne Metos OT NPOTUBHOIO
n npuHuun OQupuxne; «padbi»; «cAnroputmbl»; «MeToa matemaTnyeckon MHAyKunny; «Jlo-
rmyeckue onepaumn: KOHbIOHKUNA N OU3BHOHKLMSY;

— 8 knacc: «Jlornyeckne onepauuu: UMNAMKaUna U akemBaneHums»; «lMpumeHeHne
rpadoB K peLlueHnto 3agay», «Cuctemol cumcnenmsy»; «lNpeacrtaBneHne nHpopmMmaunny;

— 9 knacc: «KombuHaTtopuka n BeEpOATHOCTbY; « OCHOBbI BbIYUCIIUTENBHOW reoMeT-
pumny»; «KognposaHue n lwngposaHne MHpopmaunny; «BbickasbiBaTesibHble POPMbI U one-
pauuu Hag HUMUY.

PaboTa yyawmxcsa knaccoB C yriyoOneHHbIM n3dyvyeHmeM MHAPOPMaTUKN U eCTECTBEH-
HbIX HayK (BMONOrns, XMMMs) HOCUT B NEPBYLO ovepeab MHPOPMaLMOHHbIN XapakTep. 34ecb
OCHOBHOW 3aja4eln CTaHOBUTLCS yBMeYb y4allnxcs, nokasaTb HEOTOPBAHHOCTbL MaTeMaTu-
YeCKMX 3HaHWM OT 3HaHUN NpeameToB, KOTOpble OHW Bblbpanu cebe ansa yrnybnexus.
MmeHHo Takast paboTa cnocobcTByeT NoaaepKaHUIo XOPOLIEro YPOBHS MaTteMaTUdeCcKux
3HaHU B HEMaTeMaTU4YeCKMX Krnaccax, YTo gaeT onpeferieHHble Ka4eCTBEHHbIe pe3yrb-
TaTbl HA UTOrOBOM aTTeECTaUMN 3a KypC OCHOBHOW LLUKOSIbI.
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3. 10-11 knaccbl

3.1. UccnepoBaTenbckue paboTbl B pamkax Kypca «lpoektupoBaHue Ha OCHOBe
Hay4HoOro TBop4YecTBa»

Kypc «[MpoekTnpoBaHMe Ha OCHOBE Hay4YHOro TBopyecTBa» B obbeme 68 akagemunye-
CKMX YacoB ang yvawmxcs 10-x KnaccoB OCyLeCcTBNAeTCS B paMkax AncumninHel « OCHOBbI
NPOEKTUPOBAHUAY PErMoHaribHOro KOMMNoHeHTa 6a3nCHbIX y4eBOHbIX NMaHOB Afs CpeaHUX
ob6LeobpasoBaTtenbHbIX yupexaeHun Kuposckon obnactm B 10—11-x knaccax, Ha KOTOpYyHo
oTBOAMUTCA ABa HedenbHbIX Yaca [8]. Kypc npeanonaraet pelleHe Bonpocos hopmMupoBa-
HWA NMNYHOCTHBIX 1 MeTanpeaMeTHbIX Pe3ynbTaToB LUKOSTbHUKOB U HanpaBreH:

— Ha obyyeHue MeToaM reHepMpoBaHUSA HOBbIX MOEN HA OCHOBE Hay4YHOro TBOpYe-
CTBa 1 NpeogorieHna ncuxonornyeckon nHepumm [9, 10J;

— pas3paboTky, ocyLlecTBneHne, NyornuyHyo 3alimTy U NpoaBMXKEHWE couunarbHO
3Ha4YMMbIX NPOEKTOB B 06pa3oBaTeNibHOM NPOCTPAHCTBE NULES;

— paspaboTky uccrnegoBaTenbCKkUX paboT y4EeHMKOB.

[MpY KOHCTPYMPOBAHUN 3AHSATUIN Kypca Mbl OPUEHTUPOBANIUCL HA HEOBXOOUMOCTbL BKIIHO-
YEHUSA aKTMBHbIX U MHTEPaKTUBHbLIX (hOPM B3aMMOLENCTBUSA ydalUmMxXca U nejarora, Hanpas-
NEHHOCTb Ha pearnbHbIN KOHEYHbIN pe3yrnbTaT NPOeKTHOW AeAaTenbHocTU. Beck Kypc conpo-
BOXJaeTCcsa Co3gaHueM KaxablM yYEeHVKOM ABYX MPOEKTOB: COLUManbHOro, HanpasreHHOoro
Ha peanusaumio nagen coBepLLUeHCTBOBaHNA obpasoBaTeribHOro U KyrbTYPHOrO NpocTpaH-
CTBa nuues, U uccnenoBaTenbCKoro, onpeaensLwero cTpeMrneHme yyeHnka Kk éyayen
npodeccnoHanbHON AeATENbHOCTMU.

OctaHoBuMcAa noapobHee Ha MccrnegoBaTeNbCKMX NPOEKTax yvalumxcs, paspaboTka
KOTOpPbIX BeAeTCHA Noj pyKoBOACTBOM y4uTeNsa unv negarora AonosiHATENsLHOro obpasosa-
HWSA MO OL4HOW U3 NPEeAnoXeHHbIX TeM, 1 NpeacTaBnaeTca B hopmMe NMCbMEeHHON paboThl
(cTaTbun), BKMAOYaOLWEN anemMeHTbl COBCTBEHHOro nccnegosaHnsa. OCHOBHagA 3agada yde-
HWKa — CaMOCTOSITENbHO MPU KOHCYNbTaUMOHHOM NOMOLLUU yunuTens pasobpaTtbcsa B MaTepu-
ane, CTPyKTypuypoBaTb €ro, AOMOfHUTb CBOMMW 3aJavyaMn N UX peLLeHUsMU Unu co3aaTtb
onpeaeneHHbIn NPoAYKT MO MaTepuanam nccrnegoBaHus.

B knaccax ¢ yrnybneHHbIM ndydeHnem matemMaTukm MoryT ObiTb NpeasioKeHbl pasnuy-
Hble TEeMbI, B TOM YMCSI€ Ha CTbIKE HayK: MaTeMaTUKN U PU3NKN; MaTEMATUKN U MHGOPMa-
TUKW; MaTeMaTUKK, HPOPMATUKM U (DM3MKK, a TaKKe B pa3pese NpuknagHbIX BONPOCOB Ma-
TemaTuku. lNpusenem KOHKpeTHbIE NpUMeEpbI.

1. Qusuka, Mamemamuka, Hay4HoOe meop4yecmeo:

—  «[puHuMnbl paboTbl UrpyLLEK-CIOPNPU30B, OCHOBAHHbLIX Ha OENCTBUN Pa3fUYHbIX
nonen n aggektax (PU3NYEeCKNX, reOMETPUUECKNX)Y;

—  «Mwup rnazamu y4eHoro: anbMaHax-poToBbICTaBKa;

—  «Mwudbl, nereHabl U CKaskn: B3rNs ¢ NO3VLNA HAYKN»;

— «3apgada ogHa — peLleHnit MHOroy;

— «Heucuyepnaemasn 6eCkOHEYHOCTb: (haKTbl U NAapagoKChIy;

— «OnTnyeckune ceoncTBa annunca, rmnepbonbl 1 napabonbi».

2. Qu3suka, UHhopMamuKka, MamemMamuka:

— «WHTepakTMBHasa kapTa 3BE34HOro Hebay;

— «Martematuka Ha GunnmapaHoM cTone.

3. Mamemamuka u uHgpopmamuka:.

— «[lepebop BapnaHTOB N METOAbI €ro ONTUMU3ALNNY;

—  «TpuUroHoMeTpU4eCKNin aHanu3 NpaBusbHbIX MMpaMUay;

— «Beb-nuHerika: aBTomaTnsaumnsa namepeHnii C NOMoLLbo oTodmnKkcaunny;

— «PeweHne 3agay Ha genumocTb cpeactBamm MSExcel».
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4. lNpuknadHble 80rpocbl MamemMamuKu:

— «['padbl M NX NpUMEHEHNE K peLLleHnto NpakTUYeCcKnx 3agad U3 pasHbix cdep ge-
ATENbHOCTUN YenoBekay;

—  «3agayn KoMBMHATOPVIKN N TEOPWUM BEPOATHOCTEN B HayKaxX U MOBCEOHEBHOWN XU3HWY;

«lMpounsBogHas B 3afgayax C NPakTUYECKUM COAepKaHUEMY .
. PacwupeHue u yenybrneHue Kypca Mamemamuku:

— «Mcnonb3oBaHue CBONCTB DYHKLMIA NPU peLleHnn YpaBHEHUN N HEPABEHCTBY;

— «[leomeTpunyeckue n rpamyeckme MeToabl peLleHnUsi TEKCTOBbIX 3a4ayy;

— «[l'eomeTpuyeckoe pelLleHne HereoMeTpu4ecknx 3agay»;

— «['padhnyeckune npmembl pelleHns 3agad c napameTpammy;

— «MeToa BcnoMoratensHOM OKPY>XHOCTUY;

— «3agayn Ha reoMeTpU4eCKne NOCTPOEHNSA “HEOBBIYHBIMU® MHCTPYMEHTaMNY;

— «['eomeTpuyeckne nHTepnpeTaummn Knaccu4ecknx HepaBeHCTB U UX aHaNoroBy;

— «PeleHne ypaBHEHUI C MOMOLLBIO LUPKYIS U NIMHENKN»;

— «Bespgecywimn tpeyronbHuk Nackans».

6. Mamemamuka u uckyccmeo:

— «[lepcnekTBa: maTtemMaTuka U NCKYCCTBOY;

— «MaTtemaTtunka apXMTEeKTYPHbIX COOPYXXEHUNY;

—  «Konnekuus nonynpasusibHbIX, 3BE344aTbIX MHOrOrpaHHUKOBY;

—  «AHTONOrNS MaTtemMaTU4eCcKoro roMopa.

B 10-m knacce yyauwmecsa paspabatbiBaloT TeMy, NPeaCcTaBNAT pe3ynbTaTbl CBOEN
AeATenbHOCTN Ha BeceHHen ceccun [Hen Haykm B nuuee. lNpogomkaetca paboTta Hag
Hanbonee ka4yecTBeHHbIMU MaTepuanamm B 11-m knacce npy MHANBUAOYaNbHOW KOHCYbTa-
uuKn npenogasatenen Ang nNpeaocTaBneHns MaTepmarnoB Ha KOHKYPCbl pasnnyHbIX YpOB-
Hen. Takas OeATenbHOCTb LUKOMBbHMKOB MNpuydYaeT UX K OnbITy MccnegoBaTenbCkon aes-
TEeNbHOCTU, NPOEKTUPOBAHMIO CBOErO BPEMEHU 1N BO3MOXHOIO pesyrnbTaTa, NoKa3bIBaeT Co-
UmnarnbHyl0 3HaYMMOCTb MX Yy4eBHOro Tpyaa U BO3MOXHOCTM NpeacTaBneHnsa pesynbTaTos
Ha BHELLHIO 9KCNepTunay.

3.2. Pa3paboTka 3aHATUN narepA-TPeHUHra ans Mnagwmx WKONMbHUKOB

Ewe ogHum atanom coumanbHO OPUEHTUPOBAHHOIO NPOEKTUPOBaHUSA B 0briactn ma-
TeMaTuyeckux 3HaHUM CTaHOBUTCHA COBMecTHas paboTa oTaenbHbiX y4vawmxca 10-ro
Knacca ¢ negaroramu nuuest U npenogasatensaMu By3a no paspaboTke (M ganbHenwemy
NpOBEAEHMI0) 3aHATUIN C y4eHUKaMn 5—8-X KNnaccoB B pamkax nareps-tpeHvHra «Martema-
TuKa. TBopYyecTBO. MHTennekT». Tak 6binun paspaboTaHbl KypChl «3a cTpaHuuamu y4ebHuka
MaTematukny, «oem n metogbl matemaTukm», «HarnsgHaa reometpusi», « OCHOBbI 10-
rkn», «KombuHaTtopHble 3agadn», «Pellaem matemaTnyeckme 3agadm Ha KOMNbOTEPEY,
«3aHumMaTenbHasa pusnkar», «AkcnepumMmeHTanbHaa pusnka», « TPeHUHr KpeaTUBHOIO MblLL-
neHusy», «OTKpbITble MaTemaTnyeckme 3agayuny n gp. Bce aTn Kypcbl HanpaBneHbl Ha pea-
nM3aumio B cuctemMe OOMNONHUTENBHOrO MaTteMaTmnyeckoro obpasoBaHns naen BCECTOPOH-
Hero pasBUTUS UHTENNEKTyasbHbIX CMOCOBHOCTEN YYEHUKOB M MPUOBLLEHNSA UX K OMbITY
TBOPYECKOM MaTeMaTU4eCKon OeATeNbHOCTN.

()]

Takum obpa3om, BCE MEPEYMCIIEHHbIE Bbille 3Tarnbl CBUAETENLCTBYOT O TOM, YTO
chopmmpoBanacb cuctema paboTbl yyalwmxcs Hag NpoekTaMm, CBsAI3aHHbIMU C MaTemMaTu-
KOW, B KOHTEKCTE MX HEMPEPbLIBHOrO MaremaTunyeckoro obpasoBaHus. HarnsgHo aTa ypos-
HeBas cuMcTteMa MoXeT ObITb NpeacTaBneHa B Buae t1abnuvubl (CM. Tabn. 2).

Monaraem, 4To cnoXxmBLlaacsa cuctema paboTbl N0 NPUOBLLEHUIO LLUKOSNIBHUKOB K ONbITY
NPOEKTHON OeATeNIbHOCTM Ha MaTemMaTM4YecKOM MaTepuane niaHoOMepHO cnocobcTByeT
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BUTUIO MHTEpEeCa LWKOJIbHUKOB K NMpegmMmeTy, YTO B KOHEYHOM NUTOre ABNAEeTCA Heobxoau-

MbIM 3BEHOM B (POPMUPOBAHMUM MPOYHbBIX 3HAHUIA W YCNELLIHON AEATENbHOCTU N0 JOCTUXE-
HWIO BbICOKMX pe3yrbTaToB B y4eOHOM Tpyae, O YeM roBOPST pe3yrbTaTbl HALLMX Y4EHUKOB
Ha uTorooun atrectauumn B popme ES n Ha onumnunagax pasHbiX YPOBHEN.

Tabnuya 2
OpraHusaums NPOeKTHOWN AeATeNIbHOCTU B 06NnacTn mateMaTtM4eCKMX 3HaHUN
B 5—11-x Knaccax cpegHen LWKonbl

Knacco! YpoeeHvb y4Yacmus 3adauu, pewaembie & xode
8 npoekmHoli dessmesibHOCMU npoekmHol pabomsbi
5-6 YyacTtByloT B paboTte npoekTHbIX KNyboB- | 3avHTepecoBaTh LUKOMbHUKOB NPpeaMeTOM Ma-
Knaccbl | MacTepckux nareps-TpeHuHra «MaTtema- | TeMaTUKM Ha 3aHUMMaTenbHOM Martepuane;
TuKa. TeopyecTBo. MHTENNekT» Hay4ynTb JdeTen BUAETb KOHEYHbI MpPOoJyKT
YyacTBylOT B KpaTKOCPOYHbIX M OONrOCpoY- | CBOEN [OEeATeNnbHOCTW, YMeTb MiiaHnpoBaTb
HbIX T'YMaHUTapPHO-OPUEHTUPOBAHHBLIX MpPO- | CBOIO paboTy
eKTax B 00ractu MmaTteMaTu4eckux 3HaHum
7-9 PaboTatoT Hag uccriegoBaTenbCkum npoek- | OByunTb HaBblikaM OpraHuM3auun YMCTBEHHOTO
Knaccel | ToMm pedepaTMBHOIO nnaHa Tpy4a u uccnegoBartenbckon paboTel Mo npea-
(matem.) CTaBIIEHUIO NpoeKkTa B TpebyeMom cpopmare
PaboTaloT Hag MexnpeaMeTHbIM NpoekToM | [MokasaTb CBA3b MaTemMaTukm C  Opyrumu
no mMatemMaTuke U OLHOW M3 eCTECTBEHHbIX | HayKaMu U XU3HbIO; MPUBUTbL HABbIKM CaMOCTO-
HayK ATenbHon paboTbl Hag MaTepyanom
Co3patoT coOCTBEHHbIV NPOEKT knyba-ma- | [pyBUTE HaBblkM TBOPYECKOW OEATENbHOCTU
CTepPCKOM ANA y4EHNKOB 5—6-X KraccoB npv co3gaHuM coumanbHO 3HAYMMOrO NpoekTa
B 0BrnacTn matemMaTuky; Hay4ymTb NIIaHNPoOBaTh
BpemMs 1 AobmBaTbCA COBMECTHO C MMaaLnMu
YyYEHMKaMM NOCTABMEHHbIX Lenen
7-9 PabotatloT Hag mexnpeameTHbiM uccnego- | OByunTb HaBblkaM OpraHu3auun YMCTBEHHOTO
Knaccol | BaTenbCKMM MNPOEKTOM MO MaTemaTtuke M | Tpyda u uccrnegoBaTternibckon paboTsl no npea-
(e/H, €CTECTBEHHbIM HaykaM Unn nHopmaTuke CTaBneHuo npoekta B Tpebyemom dopmare;
WH.) nokasaTb CBSi3b MaTemaTukm C  OpyruMu
HayKaMu U XWU3HbIO
10 knacc | PaboTaoT Hag npoekToMm, BknovawwmM | ObyunTb HaBblkam MCCreAoBaTenbCKON pa-
3NeMeHTbl COOCTBEHHOMO MCCNEAOBAHMS 00Tbl; NPUBUTL HaBbLIKA CAMOCTOATENBHOW pa-
60Tkl Hag MaTepuanom
Co3galoT COBMECTHO C MegaroroM CBoW | HayuuTb CTpykTypupoBaTb matepuan, otou-
y4ebHbIN Kypc ANs y4eHMKOB 5—8-x KnaccoB | paTb rMaBHOeE, NNaHMpoBaThb CBOK paboTy u pa-
60Ty KONNekTUBa, NpeAcTaBnATb 3HAHWUS B pas-
HbIX popmarax
11 knacc | JoBogAT nNpoekTbl 4O MPOAYKTOB, KOTopble | Hayunte B npe3eHTabenoHom  dopmaTte
MOryT ObITb NpeAcTaBneHbl Ha KOHKYPCbl odhopMnATb pe3ynbTaTbl CBOEN NPOEKTHON Ae-
ATENbHOCTW, NPEACTaBNSATb U COBEPLLUEHCTBO-
BaTb CBOW MPOEKTHbLIN NPOAYKT
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Project and research of secondary school students in the field of mathematical knowledge

Abstract. The paper proposes a variant of the organization of research and design activity of pupils of 5-11

classes in the context of continuous formation of mathematics education in the relationship content, forms and

methods of the primary and secondary education students enrolled in classes with in-depth study of mathe-
matics, computer science and natural sciences (chemistry, biology). Experience increasingly presented by the
authors in the educational space at the Kirov’s Lyceum 21 and has positive results.
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