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Mpuo6LieHre WKONBLHUKOB K ONbITY TBOPYECKOWN AeATEeNIbHOCTU N0 MaTemaTuke
Yyepes cUCTeMY 3ajau, peanu3yoLmnX UHTerpaTuBHbIe CBA3N

AHHOMauyus. B cmamese onuckigaromcsi Yembipe suda y4ebHoU OesimesibHOCMuU WKOSb-
HUKoO8, rocriedogamersibHOe OCyuecmesrieHuUe Komopbix 0aem 803MOXHOCMb NpuUobuwUuMmMsb
yqawuxcsi K orbimy meopyeckol Mamemamudyeckou OesimesibHocmu. Packpbiearomcsi
Hekomopble Memodu4eckue acrieKmbl 0by4yeHUss MamemMamuKke Ha BHEK/1aCCHbIX 3aHSs-
musix 8 KOHmMeKkcme peanu3ayuu 8HympurnpedMemHbiX U MeXpedMemHbIX cesasell Ha
npumepe uzy4yeHusi memsi «l pagbiy.

Knro4veenle cnoea: y4ebHasi Mamemamuyeckas 0essmesibHoCmb, meopyeckas dessmerib-
HoCmb, BHeKnaccHas paboma o Mamemamuke, UHmezpauyusi y4ebHbIX rnpedmemos,
MeXxrnpedMemHble C8s3uU, 8HympurnpeoOMemHble Ces3U.

B anoxy nocTuHaycTpmanbHOW LMBUMAM3aUMA OCHOBHbIMU LIEHHOCTSMW CTaHOBATCA
WHTEenNneKTyanbHble CUCTEMbI U CBSA3aHHbIE C HUMU BbICOKMEe TexHonornmm. Ocobyto 3Hauu-
MOCTb Cpeaun HUX NpMobpeTatoT TEXHONOMMN B NPUKNaAHbIX HayKax, TakMx Kak MeauuunHa,
ornoxummns, reodunanka, anNekTpoHrka v T. 4. BHegpeHne ux B cdepy vyenoseveckon aes-
TenbHOCTN TpebyeT KayecTBEHHOW MEPECTPOMKM cucTeEMbl 0bpasoBaHus. NMponcxogsiime
B HeW B nocriegHee BpeMsa WHHOBALMOHHbIE MPOUECcChl Npu3BaHbl chopmMupoBaTb fnNY-
HOCTb, CNOCOOHYI BbICTPO OPUEHTUPOBATLCH B U3MEHSIOLWENCA CUTYaUnn, HaxoauTb Ka-
YeCTBEHHO HOBblE MYTU pelleHnst pasHoobpasHbIX Npobnem, OpueHTUpoBaTbLCA BO BCe-
BO3pacTaroLemM noToke MHPopMaumm n BblAENATb U3 HEro Te 3HaHWs, KOTopble HeOBXO-
AUMbIl NS NPOAYKTUBHOW paboTbl, MbICIIUTbL U AENCTBOBATb HECTAHAAPTHO, TBOPYECKN.

C atnx nosuumin cpegHee obpasoBaHue, B TOM YUCIe U MaTemaTuyeckoe, OOSMKHO CTa-
HOBUTbLCA Bonee NPakTUKO-OPUEHTUPOBAHHBIM, HaMPaBEHHbIM Ha AOCTWXKEHME pe3yrbTaToB
B HEMNOCPEACTBEHHOW OEATENbHOCTU yYalmxcs. ATO CTAHOBUTCS BO3MOXHBIM MPU BKIOYe-
HUN B cuUCTEMY OBydeHUs1 NMPaKTUKO-OPUEHTUPOBAHHbLIX 3adad, peanuayowmx BHYTpUnpea-
METHbIE N MEeXnpeaMeTHbIE CBA3M C NMPUKNAAHbIMU HayKaMn 1 06ecneynBatoLLmMX rOTOBHOCTb
LLUKOSIbHMKA K MOUCKY M PELLEHWUIO HOBbIX, XXWU3HEHHO BaXKHbIX NpobriemM, K npeobpasoBaHuto
AENCTBUTENBHOCTM Yepes OCyLLECTBINEHNE Y4EOHOM TBOPYECKON OEATENBHOCTU.

06 yyebHoOM TBOPYECKON AEATENBHOCTM LLKOMBHMKOB B NocneaHee BpeMsi rOBOPUTCS
OYeHb MHOr0. 3Ha4YUTENbBbHYIO CITIOXHOCTb COCTaBNSAET pasrpaHNyYeHne UCMONMHUTENBCKON U
TBOPYECKOM y4eOHOM AeATEeNbHOCTU: U Ta, U Apyrasa npegnosiaratoT nonyvyeHne y4eHnKom
HOBbIX OS19 HEro 3HaHWW, YMEHU N HaBbIKOB, NMOCKOMbKY ntobas yvyebHas oeaTenbHOCTb
HanpasfieHa Ha 31o. O4HaKo, NonyvYeHne HOBbIX 3HAHUW, YMEHUM U HaBbIKOB He Bcerda
ABNSAETCHA CO CTOPOHbI y4allerocsi TBOpYECKUM npoueccom. PelweHne npobnemsl onpeae-
NeHnsa MecTa TBop4yecTBa B y4ebHON MaTeMaTU4eCcKon OeATEeNbHOCTU LWKOSIbHUKOB HaMu
BUOUTCHA B YETKOM pasrpaHuYeHnn ee BUAOB U BblAENEeHUN Kak MUHUMYM [BYX napameTt-
pOB y4ebHOM AeATENbHOCTU — COAEPKaHUS U opraHmnsauuu [1].

Mon codepxxkaHuem y4ebHON LEATENBHOCTU Mbl NMOHMMAEM KOHKPETHbIE 3HaHWA,
YMEHUS, anrOpUTMbl U MPUEMbI, KOTOPbIMU ONEpUpYyeT y4yallmMincs B Xo4e OCyLlecTBrsie-
MOW OeATenbHOCTU, a Nog opaaHusayuel — NopsaoK OnepupoBaHnsa 3TUMU KOMMOHEHTa-
MU gestenbHocTn. OpraHmsaumnsa AeaTenbHOCTU npeacTasnseT cobon Hekun bonee Lwiun-
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POKWI, elle He CPOPMUPOBAHHBLIN, anropuT™M MU NpUemM OeATenbHOCTU, COCTaBMEHHbIN
n3 6onee «Menkmx», yxe coopMmMpOBaHHbLIX KOMMOHEHTOB.

B Takom noHnmaHun copgepxaHue 1 opraHm3aumsa MoryT MMeTb CO CTOPOHbLI nejarora
YeTKYI0 pernameHTaumio, Y4To, Kak npasumno, 1 ocyLlecTsnseTca B TpaguunmoHHONn MeToau-
ke obyyeHus maTemaTuke: MOpsOOK M3yYeHus maTepuana, ero cogepxaHue, OCHOBHbIe
npuveMbl U anropuTMbl NpeasycMOTPeHbl ANs udyveHus obpasoBaTernbHbIM CTaHOApPTOM,
y4ebHbIMM NocobusaMn 1 coobLLarnTcsa yvalmumcs NnpakTM4eckn B roToBOM Buae.

Haw noaxon K onpefdeneHuio COAepXaHWst M opraHvsauum gaet BO3MOXHOCTb
y4YeCTb pOsib LUKOMbHWKA B UX BbIBOpE, YTO YyXe NO3BONAEeT roBOpUTb O COBCTBEHHbLIX MO-
TPEBHOCTSAX M MOTMBAX LLKOSIbHUKOB, UX aKTMBHOW MO3NUMK B y4eHuu. PaclumpeHve BO3-
MOXHOCTeWN Bblbopa yyalMMUCs opraHu3aunmn 1 cogepxaHusa 3a pamki y4ebHon Tembl U
npegmeTa onpegenseT TBOPYECKUN NOAX0L B U3YyYEHUN MaTEMaTUKN.

Takum obpasom, KOMOBMHMPYSA NO cTeneHn ceoboabl Bbibopa yyalmmucs cogepxa-
HWSA U opraHM3aLmu, nonyynm NATb BUOOB y4ebHOW AeATenbHOCTY WKOMNbHMKa (Tabn. 1).

Tabnuya 1
Buabl yuebHOM AeATeNbHOCTU
opraHusaums y4ebHom
JeaTenbHOCTU ornpegeneHHas COOCTBEHHbIN
cogepxaHue n3BHe BbIOOp yyallerocsi

y4eBHol OeaTensHoCTH

penpoayKTuBHas
onpeperneHHoe npoekTHas y4yebHas
1 NpOaYKTMBHAas
N3BHe AesaTenbHoCTb
yyebHasa oeATensHoCTb
COGCTBEHHbIN nccnegosaTenbckas ydebHas MPOEKTHO-UccneaoBaTenbcKas
BbIGOp yualyerocs AeATenNbHOCTb yyebHas gesaTenbHOCTb

1. PenpodykmueHasi u rnpodykmueHasi y4ebHasi dessmesibHOCMb XapaKTepuayTcs
oTcyTcTBMEM cBOBOAbI BblIbOpa LUKOMBHMKOM Kak COOEpXaHus, Tak WU opraHu3auuu ges-
TenbHocTU. Ob6a napameTpa 4YeTKo 3agatoTcd ydebHOW nporpamMmon U onpeaensTca B
npouecce oby4vyeHuss negarorom. Npu popmmpoBaHun onbita penpodykmueHou y4ebHou
desamernibHOCMU yyallemycs npeanaraeTca HenocpeacTBEHHOE NPUMEHEHUe 3HaHu (no-
HATUA 1 PAKTOB) N YMEHUIN (OCHOBHbIX MPUEMOB 1 anropMTMoB). Ha 3ToM aTane LWKOMbHU-
KN OOSMKHbI BOCNPOU3BOAUTL ONpeaeneHnsa OCHOBHbIX NOHATUI, Y3HaBaTb onpegensieMmble
006BbEKTbI U BblAENATb UX Cpean pOACTBEHHbIX OOBLEKTOB, OCO3HAaHHO BOCNPOU3BOAUTb
POPMYNMPOBKM TEOPEM, 3HATb U YMETb MPUMEHATL OCHOBHbIE afirTOPUTMbI U MPUEMbI Aes-
TenbHOCTU. 3adaHus npodykmueHoU y4ebHOW OeATenbHOCTU HarnpasfieHbl Ha NpUMeHe-
HUe y)xe cOOPMUPOBAHHbLIX Ha 3Tane pPenpoayKTUBHON AeATENIbHOCTU 3HAHUA U YMEHUN B
HECKONIbKO M3MEHEHHON y4ebHOW cuTyauumu. OTOT ypOBEHb npeanonaraet pelleHue 3a-
Aad, ycrioBuMe KOTOpbIX B SIBHOW (popMe He COOepXXUT M3BECTHbLIX LUKOSIbHMUKaM anropuT-
MOB AENCTBUIN, OOHAKO JIerko CBOAUTCH K HUM.

[MpMMepoM Takoro cBeAEHUs MOXET CIYXXUTb MOCTPOEHMNE LUKOSbHUKaMN MaTteMmaTtunde-
CKOM MOZeNnN peanbHON 3afa4vv NpakTuky (34ecb 1 ganee 3afgadv 3aMMcTBOBaHbl U3 [2—4]).

3apaya 1. B 2 nutpa 10-npoLEHTHOro pacteBopa YKCYyCHOW KUCNoTbl gobasunu 8 n
yncton Boabl. OnpenenuTb NPOLEHTHOE CoAepXXaHue YKCYCHOW KUCMOTbl B MOSTyYEHHOM
pacTBope.

Mpn peweHnn 3TOM 3adayun LIKOMbHUKY TpebyeTcs MpUMMEHUTb MocrefoBaTesibHO
ABa anroputMma (MoOAenbio SABASKTCA ABA YMCMOBbLIX BblPpaXeHUS): HaxoXaeHue npoueHTa
OT yucna (4Ttobbl y3HaTb, CKOMIbKO «4YMCTOM» YKCYCHOW KMUCIOTbl 3a4EeNCTBOBAHO) U onpe-
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AerieHnst Toro, CKOSIbKO OAHO YUCMO COCTaBrseT npoueHToB oT apyroro. O4eBMOHO, YTO
npy MOOEenMpOBaHUN OTKPbIBAETCS OMPOMHbLIA MPOCTOP ANSA peLleHns NpakTU4eckux 3a-
Aaud; 30ecb y)Xe Ha HEKOTOPOM YPOBHE MPOCIIEXNBAOTCA MeXNpeaMeTHbIe CBA3M.

OBnageHue WKOMbHUKaMN OCHOBHbIMU 3HAHUAMW N YMEHUAMU NO U3yyaemMomn Tema-
TUKE Ha dTanax penpoayKTMBHOM N NPOAYKTMBHOW y4ebHOM OeATeNbHOCTUN, AaeT BO3MOX-
HOCTb BKITOYMTb B OpraHu3aumio nporecca obyyeHns npmemsl, cnocobcTeytowme csobon-
HOMY BbIGOPY LUKOSIbHMKOM OpraHu3auumn unu cogepXaHmst y4HebHon esaTenbHOCTH.

2. MNpepocTtaBneHne ceBoboabl BbIbOpa copepXaHus y4yebHOM AeATenbHOCTU onpe-
AenseT nepexop LUKOfIbHMKa K HOBOMY BUAYy y4ebHOW OesaTernbHOCTU — uccriedogamerib-
CKOU. Y4YeHUK BbICTynaeT B poNnu uccriegoBaTens — NpUMEHSieT MOMyYeHHble Ha npeabl-
AyWnX atanax 3HaHUs U YMEHUs B HOBbIX YCIOBUAX: OPYrMX Temax Kypca maTtemaTuku
(BHYTpUNpeaMeTHbIE CBA3W), OUCUUNIIMHAX, U3ydaeMblX B LWKoMe (MexnpeaMeTHble CBSA-
3u1). Pe3ynbTtaTtoM Takom OeATeNbHOCTU CIYXXUT HanofIHEHNE LUKOSIbHUKOM FOTOBOW CTPYK-
TYpbl 0eATENbHOCTU HOBbLIM COAEPXKAHMEM, YTO BbIpaXXaeTCA B COCTaBIEHUU N peLleHUN
HOBbIX 3aay, rae U3BEeCTHbIN anropuTM NpeacTaBnaAeTca B Hey3HaBaeMoun y4ebHOn cuTy-
aumn. OTOT MPOLECC YXe HOCUT 4YepTbl TBOPYECTBA, MOCKOSMbKY CO3[0aeTCA HOBbIN AJ1S
yYyeHuKa NpoayKT.

Hamu onpefeneHbl ABa noaxoda K KOHCTPYMPOBAHUID CUCTEMbI TBOPYECKN OPUEHTU-
pOBaHHbIX 3a4ay Ans opMMPOBaHNSA NCCNeaoBaTeNbCKON AEATENbHOCTH.

Mpn nepBoM noaxode HOBOE COAep)XaHue, KOTOPbIM HamnoSHAEeTCA 3HaKoMasa opra-
HU3aun4, Kak Npasumo, BblbnpaeTca LWKONbHUKaMU U3 PEKOMEHOOBAHHbLIX yYnuTenem pas-
AerioB MatemMaTuUKu UM CMEXHbIX AUCUMNMH. Takmm obpas3oMm, peanusyroTca BHYTPU-
npegmMeTHbIe N MeXnpeaMeTHbIe CBA3W B 00y4eHUn maTtemaTtumke.

B kadectBe npumepa TakoM oOpraHMsauumn uccregoBaTenbCKOM OeATerbHOCTU
LLUKOMBbHMKOB OMULLEM NPUMEHEHWNE asizopumma peanusayuu rnosHo2o nepebopa Ha epa-
¢hax npun peLleHnn 3agay M3 pasnuyHblx obnacrten aHaHun.

1) MNpun pelweHnn 3agady KoMbUHamMOPUKU U mMeopuu 8eposimHocmel HOBU3Ha Co-
AepXXaHus xapakTepuayeTcs NoflydeHneM HOBbIX 3HAHUW U3 3TUX pa3fernoB MaTemMaTuku 1
YMEHNEM MHTEPNPETUPOBaTbL 3a4a4u, BO3HUKAOLWME B HUX, HA A3blke rpadhoB.

3apaya 2. B awuke nexat 1 6enbii n 3 YepHbIX Wapa. Hayrag BeiHUMaOT 2 wapa.
KakoBa BEpOATHOCTb TOr0, YTO BbIHYTbI 1) 2 YepHbIX Wwapa; 2) 6enbii 1 YepHbI wap?

PeweHue. Onpenenvm B kKayecTBe BepLUMHbI rpada BO3MOXHbIN UCXOA COBbITUS, B Ka-
YyecTBe pebpa — NopsAoK BbINONHEHUS ncxoaoB. M306pasum rpad BCeX BO3MOXHBLIX MCXOO0B
ucnbitaHun (puc. 1). Ana 6onblien HarngaHOCTU BEPLUUHBI rpadha Byaem HymepoBaTb B CO-
OTBETCTBUM C HOMEPOM LLapuka 1 0603Ha4YaTb COOTBETCTBYHOLLMM LBETOM. Tenepb cocynTa-
eM BUCSAYMe BEPLUMHbI BETBEW NOrydeHHoro aepesa — ux 12. [ng cny4dasa 1) 6naronpusitHbl-
MW OKa3sblBalOTCA 6 MCXOO0B, a, 3HAYUT, BEPOATHOCTb BbIHYTb ABa YepHbIX wapa pasHa 0,5.
Ana cnyyas 2) 6naronpudatHbl Takke 6 MCXo40B U BEPOSTHOCTL Toxe 0,5.

éSo she 600 dan

Puc. 1. [lepeeo nepebopa 8 3adaye 2

2) ANroputM peanusauuy nornHoro nepebopa Ha rpadax HaxoauT Takke CBoe npume-
HEeHWe NPV peLleHnn 3aaad Ha HaxoxoeHue cmpameaul. K HAM OTHOCAT Krnaccudeckue ae-
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TEPMUHUPOBAHHbIE UMPbI, @ TaKKe 3aJayu Ha nepenuBaHus, rnepenpasbl, Aenexu u T.n.
O6GbI4YHO TakMe 3aJayn peLlarTcs «B yMe» U TPebyT HEMArioro OCTPOYMUSI U CMEKarKMW.
Hantn xoTa 6bl OAHO peLLeHre Takon 3aaayum Kakmm-nmbo cnocobom BbiBaeT He CNoXHO. o-
pasfo CrioXHee ykasaTb Camblii KOPOTKUI CNOCOD 1 Bce BO3MOXHbIE CMOCODbI peLLeHus.

3apaya 3. [1sa Yenoseka MMeEKT MOSHbLIN KYBLUMH MOJloKa B 8 NUTPOB 1 ABa NYCTbIX
KyBlWMHA B 5 1 3 nutpa. Kak oHM MOryT pasgenuTb MOSTIOKO NMOPOBHY?

HoBu3Ha cogepxaHusa npu peleHnn 3ToM 3aadyum 3akroyaeTca B ngee npunucbisa-
HUA KaXOon BepLlunHe rpadha cBoeobpasHoro kofa 3anofiHEHHOCTU KyBLUMHOB — YNOPSAo-
YEeHHOWN TPOMKM YMCEN: HAa NEPBOM MeCTe 8-MUNUTPOBLIN, HA BTOPOM — 5-TUNUTPOBLIN U Ha
TpeTbeM — 3-xNUTpoBbIn (puc. 2). lNpu 3ToM B rpade He JoMnycKkaeTCa BEPLUNH C OAMHAKO-
BbIM KOOOM (Kpome nocnegHen, kotopasa pacnucaHa Ha gse ans 6onblien HarnsggaHoCTu B
BblbOpe AnunHbl nepedopa).

—@— @ —@— @ —@— ®
(5,3,0) (2,3,3) (2,5,1) (7,0,1) (7,1,0) (4,1,3) (4,4,0)

(5,0,3)
(8,0,0)

(3,5,0)
(0,5,3)
Puc. 2. [lepeso nepebopa ¢ rnomedeHHbIMU 8epulUHamMu 8 3adaye 3

® @ ® ®
(3,2,3) (6,2,0) (6,0,2) (1,5,2) (1,4,3) (4,4,0)

Takum ob6pasom, pasnunyHble copepXaTefbHble JFMHUK MO3BOMAT UccrneaoBaTb
BO3MOXHOCTU NPUMEHEHNSA OOHOrO UMM HECKONBbKMX anropuTMOB M OOLMX NpUeMoB Oen-
CTBUI K HOBbIM 3aga4vaM. [NogobHble BapnaHTbl NPUMEHEHNSA U3HavanbLHO nogbupaeT y4un-
Tenb W npegnaraeT WKOMbHUKaAM YBUAETb B HE3HAKOMOW CUTYaUUW 3HAKOMbIA anropuTM,
nogobpartb 1 CaMOCTOATENbHO U3YYUTb HOBbIE NMOHATUSA U (DaKTbI.

Mpn BTOPOM noaxode HOBOE CoAepXaHue, KOTOPbIM HamofHAETCA 3Hakomas opra-
HU3aums, MOXeT ObITb NMHTEPNPETUPOBAHO KaK NPUMEHEeHue U3BECTHOro anroputmMa geu-
CTBUW B MarnoysHaBaemown cutyauuun. lNpmneegem npmumep.

3apaya 4. MOXHO N1 NpOrynsTbCs NO NapKy U ero OKPecTHocTaM (puc. 3), Tak, YTo-
Obl NpM 3TOM NepenesTb Yepes Kaxabin 3adop poBHO 0auH pa3?

Puc. 3 Puc. 4

30eCb CIOXHOCTb BO3HUKaeT Npu onpedeneHun LWKONbHUKaMU BeplunH u pebep
rpada, HeobxoaMMbIX ANs peweHus 3agadn. BepwmHamu uenecoobpasHo cumMtatb obna-
CTW, Ha KOTopble 3abopbl pa3bmnBatoT NSIOCKOCTb, a pebpamun — akT nepeceyveHns 3abopa.
Kak nokasblBaeT NpakTuka, Takon NOAXOA4 K onpeaeneHnto BepLlunH n pedep o4eHb CroXeH
ANSA yyalmxcsa 1M b HeMHOrMe MOryT caenaTtb ero camocrtoatensHo. OgHako, yBuaeB
NOCTPOEHHbIV rpad (puc. 4), yyqawmecs nerko pewarT 3agadvy, NocKombKy MOryT npume-
HUTb U3BECTHbIN UM (PaKkT — NpaBuo dunepa novcka uukna n nytm B rpadge. OvesngHo,
Takoro nyTun HeT. 3HauuT, 1 Tpebyemoe ycrnosmem 3agaym HEBO3MOXHO.
3agaum Takoro poga oveHb NonesHbl Npy hopMMPOBaHMM ONbiTa TBOPYECKON Aes-
TEeNbHOCTWN, MOCKOSbKY pa3BMBalOT HECTaHOAPTHOCTb MbILWSEHUS, CMNOCOBHOCTL BUMAETH
3HaKOMbI anropuTM B HE3HAKOMOUW CUTyaLUnn.
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Takum obpasom, uccnegosaTenbckasa ydebHaa 4eaTenbHOCTb OKasbiBaeTCa Hanpas-
NEeHHOMN Ha pelueHne pasHoobpasHbIX, B TOM YUCIe U MPpakTU4eCcKux, 3agay, B KOTOPbIX Op-
raHn3aums 0esaTenbHOCTU He MMEET CYLLEeCTBEHHOM HOBM3HbI, a cogepxaHue nnbo noa-
OupaeTcsa noa anroputM, NMOO CKpbIBAET €ro B 3HAYNTESNTbHOW CTENEHU, YTO TpebyeT oco-
3HaHWA 3TOro anropuTMa B HOBOW y4eOHOM cUTyaunn.

3. Ecnu yvawemyca npepoctaButb ceobony Bbibopa opraHusaumm ydyebHon ges-
TEeNbHOCTU (TO eCTb nopsigka NPUMEeHeHUs N3BECTHbIX anropuTMOB N X KOMMOHEHTOB), OH
nepenaeT K npoekmHol y4ebHol OesmenbHocmu. LLKONbHUK HaymMHaeT paboTy, 3aknto-
YaloLLyCcsa B UCCNedoBaHUN U3BECTHOMO CoAepXXaHUsA C NO3MUNN MPUMEHEHUS K HEMY HO-
BbIX anirOpUTMOB Ui NX KOMOMHaUMIN. Pe3ynbTaToM Takon AeATeNbHOCTU SBRSAETCA NOUCK
HOBbIX anroOpUTMOB B 3HAKOMOW y4ebHOM CcUTyaLmm Unn pelleHme nocTaBneHHbIX B U3yya-
eMou TeMe 3agay Apyrmmmn cnocobamm. 3TOT NPOLECC TakKe HOCUT YepTbl TBOPYECTBA.

Hamu BbisiBfeHbl ABa noaxoda K KOHCTPYMPOBAHUIO CUCTEMbI TBOPYECKM OPUEHTUPO-
BaHHbIX 3a4ay Ansa opMnpoBaHNA NPOEKTHON OeATENbHOCTH.

Mpu nepBoM noaxoae peanuayeTcd NMOUCK OPYrMx BapvaHTOB peLleHus K 3adadam,
pa3obpaHHbIM B faHHOM Teme. O4eBUOHO, YTO LLKOSTbHUKOB HYXXHO 0BY4MTb NPOU3BOAUTL
Takon nouck. [Ana atoro Heo6xoaMMO NPOBOAUTL 3aHATUA «3adadva OfHa — peLleHns pas-
Hble», AEMOHCTPUPYA TeM camMbiM pa3HoobpasHble CBA3W Mexay pasgenamu u oTaenb-
HbIMW TeMaMu maTtemaTuku. MNpusegem npumep.

3apaya 5. Tpu nogpyru 6binun B 6enom, kpacHom u ronyéom nnatbsax. Nx Tydnm 6bi-
nn Tex xe Tpex uBeTtoB. Tonbko y Tamapbl uBeTa nnatbsa U Tydens cosnaganu. Bans 6bi-
na B 6enbix Tynax. Hu nnatee, HU Tydonu Jingbl He 6binn KpacHbiMU. Onpegenute UBeT
nnatbes N Tyenb Kaxgou ns noapyr.

C nomoLubio rpadoB 3Ta 3agava pelaeTcs criegyowmm obpasom.

PeweHue 1. M306pa3um Tpu MHOXECTBA: MHOXECTBO NOAPYr, MHOXECTBO MX MNaTbEB U
MHOXECTBO UX Tydenb. [poBeeM Ha pUCYHKe CMSOLWHbIe (eCnM eCTb COOTBETCTBUE) U NMYHK-
TUPHbIE (€cnn ero HeT) pebpa rpadha, oTBevatowme ycrosmsm 3agaym (puc. 5a). Oteet gon-
XXEH NONyYnTbCS B BUAE TPEX CMSOLWHbIX TPEYrONbHUKOB, HE NMELLNX OBLLMX BEPLUUH. Ac-
HO, 4TO Jlnga pormkHa 6biTb B ronybbix Tydnsax (BepwmHa 6 3aHsATa, C BEPLUMHOW K — MYyHK-
TUPHas NUHKUS) U He B ronybom nnatbe. Torda Tamapa B KpacHbIX Ty(nsx, a, 3HauuT 1 B
KpacHoM nnatbe. CnegosartensHo, Jlnaa B 6enom nnatee, a Bans — B ronybom (puc. 56).
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Puc. 5. PeweHue 3ada4u 5 ¢ nomowbro epaghos
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Mpun pelieHnn 3ToM 3a4ady MOXHO NPUMEHUTbL METOA McuepnbiBarowmx npob un co-
cTaBneHve Tabnuy. Yacto atn Tabnuubl MelOT popMy KBagpaTos, NO3TOMY UX U Ha3bl-
BalOT «JIOrMYecknmun keagpatamu». B Tom cnyyae, korga B 3afjaye paccMmatpuBaloTcs
3HaYeHUs TONbKO ABYX NEepPEeMEHHbIX, 4OCTaTOYHO OAHOrO riormyeckoro ksagpara (tabnum-
ubl ¢ AByMSA BXogamu). iHorga ang pelueHns ogHow 3agayvv NpuxoauTcs cocTaBnsaTb 60-
ree ogHoro kBagparta. Tak, B paccMaTpuBaeMon 3afadve peLLeHno NnoMoraeT cocTasne-
HWe ABYX NMormyeckmx keagpartos. [1pn 3TOM UCTUHHOE BbiCcKasbiBaHWe 0603HavarT Lmd-
pou 1, noxHoe — umcpon 0.

PeweHue 2. Jlorndeckne ksagpatbl 4ns 9TON 3aga4un 6yayT uMeTb cneayoLwmi Bug.

MnaTbs Tydnu
Benoe KpacHoe ony6oe Benble KpacHble onyGble
0 1 0 Tamapa 0 1 0
0 0 1 Bans 1 0 0
1 0 0 JInpa 0 0 1

3anonHum kBagparsbl. Mo ycrnosuio Banga 6eina B 6enbix Tycnax (1), n, 3Hayut, He B
6enom nnatbe (0). H1 Tydpnu, H1 nnatee Jingsl He 6binn KpacHbiMK (0). Tak Kak y Kaxxaomn
noapyrn TonbKO OAHN Tydhnin U OAHO NNaThbe, B KaXK4OM KBaZpaTe B KaXKAOW CTPOKE U Kax-
AOM cTonbue AO0MKHbI CTOATb POBHO MO O4HOW 1. 3HAYUT, MOXHO 3aMOMHUTL MOSIHOCTLIO
nepBbIN cTonbew 1 BTOPYK CTPOKY BTOPOro kBagparta. Torga sicHo, 4To Tamapa B KpacHbIX
Tychnsax, a Jinga B ronybbix. 3HaumT, y Tamapbl KpacHoe nnaTbe, a y Jingbl — He ronyboe.
BHOBb, 3anNoNHUB HynsAMM CTPOKM M CTONOLbI KBagpaTa, B KOTOPbIX YXXe CTOAT eOuHULbI,
BbISICHAIEM, YTO nnatbe Banu — ronyboe, a Jingsl — 6enoe.

[Mpn BTOpOM nogxone KOHCTPyMpOBaHWE CUCTEMBI 3aia4y OCHOBLIBaAeTCs Ha nogbope
3aZay Co 3HaKOMbIM LLKOJTIbHUKAM coaep)KaHneM, HO TpebyoLwmMmM NpMMeHeHUst HOBbIX CO-
aepxaTenbHbix naen. MNpueBegem npumep.

3apava 6. B HekoTopom obLiecTBe ntobble ABa 3HAKOMbIX HE MMEKT 0OLLMX 3HAKO-
MbIX, @ Nobble ABa HE3HAKOMbIX MMEKT POBHO ABYX OOLMX 3HAKOMbIX. [lokaxute, 4yto B
3TOM 06LlecTBe BCE UMEIOT O4MHAKOBOE YMCIIO 3HAKOMbIX.

PeweHue. Kak 06bI4HO, YneHbl obwecTtea byayT BepwmnHamu rpada, a 3HakoMcTBa
Mexay Humm — pebpamun. Ycnosue (1) «nobble gBa 3HAKOMbIX HE MMEKT 0OLMX 3HAKO-
MbIX» O3HA4yaeT, YTo rpad He COOAEePXUT «TPEYrofibHUKOBY», T. €. TPEeX BEepLUMH NOoMnapHO
CoeauHeHHbIX pebpamu. Ycnosue (2) «nwobble gBa HE3HAKOMbIX MMEKT POBHO ABYX 006-
LLMX 3HAKOMbIX» O3Ha4aeT, YTO NOble BEepLUNHbI, HE COeANHEHHbIE pebpoM, COeANHEHDI
POBHO ABYMSA NyTaMn 13 AByx pebdep.

CHavana gokaxem, 4TO OBa 3HAKOMbIX YenoBeka A U B nmeloT 0aMHaKkoBOe YMCNO
3HakoMbIX (puc. 6a). Mo ycnosuto (1) Bce 3HakOMble A He 3HakoMbl € B, n 3Hakomble ¢ B

He 3HakoMbl ¢ A. 3HauuT, No ycnosuio (2) kaxxaas napa (A,-, B) AOJDKHA UMETb POBHO OBYX
obLwmx 3HakoMbIX. OOUH M3 HMX — 3TO A, a BTOpoWn AormxeH bbb n3 B, B,,...,B,. 310
O3Ha4aeT, YTo Kaxabih A, 3HAaKOM POBHO C oaHUM u3 B, B,,..., B, . [lpn 3aTOM HEe MoxeT
ObiTb, 4TO A U A; 3HaKOMbI C ofHUM B, (puc. 66) noTomMy, 4TO Toraa He3HaKoMble Mexay
coboit A n B, OyoyT nmeTb Tpex obLmx 3HakoMbIX A, A; 1 B. 3HaumnT, Kaxabii 3HAaKOMbIN

A 3HaKOM POBHO C O4HMM 3HaKOMbIM B, 1 Hao6opoT. NoaTomy Mx ogMHAKOBOE YMCIIO.
BoasbmeMm Tenepb ABYyX He3HakoMbIX A U C 1 Hangem nx obuiero s3Hakomoro B. Y A un
B, y B u C ognHakoBoe 4ncno 3HakombIX, 3Ha4uT, y A n C — Toxe.
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PelwweHune aton TpygHomn 3agaym TpebyeT OT LUKOSIbHMKOB 60MbLUMX TBOPYECKMX YCU-
nmn. 30ecb He MCMNONb3YHTCH KakMe-TO U3BECTHblE (hakTbl M3 Teopuun rpadoB. YYeHUK
AOIDKEH CaMm, pacCMOTPEB CUTyauuto, BblAENUTb 0O6CTOATENLCTBA, NPUBOASLLME K peLle-
HWIO, U HANTU HYXXHble aprymeHTbl. ['padbl MCNOMNb3YOTCA 34eCb TOMbKO ANdA npuaaHus
HarnsagHoOCTU paccyxgeHusm. Ho, Kak 9To yacTto 6biBaeT, MMEHHO HarnsgHocTb Aenaet
pelueHne AOCTYMNHbIM.

Takum obpasom, NPoeKTUpoBaHNE BO3MOXHOCTU pelleHnsa 3agad apyrumm cnocoba-
MU 1 NPUMEHEHUS HOBbIX CoAepKaTerbHbIX naen no3sonseT (hopMNpoBaTh Y LLIKONbHUKOB
CMOCOBHOCTU MPUMEHSATL 3HAHUSA N YMEHUS, MONYyYeHHbIe paHee B HOBbIX CUTyauusix, Cro-
cobcTByeT hOPMUPOBAHNIO YMEHUI BUOETb 3HAKOMYH) CUTyauMio B HE3HAKOMOWM 3ajade,
4TO 6€3 COMHEHUI, ABNSETCSA NPU3HAKOM TBOPYECKOM paboThbl yyaLnxcs.

N nccnepoBaTenbckas, U NpoekTHas yvyebHas OesaTenbHOCTb NpefoCcTaBnsoT CBO-
6oay Bblbopa yyawmMmcs O4HOrO M3 yKasaHHbIX napameTpoB. Heobxoaumo, 4Tobbl yya-
LmMeca nNpoYvyBCTBOBANM NpefoCTaBfeHHY0 BO3MOXHOCTb Bbl6Opa M BOCMPUHSN CBOHO
COMpUYacTHOCTb K npoueccy nx obydeHus. OgHaKo HYXXHO TOYHO npedyragaTb MOMEHT
rOTOBHOCTM Mnepexofa ydallerocss Ha HOBbIM ANA Hero aTan AgesTtenbHocTu. B nepsoe
BpeMs yvaiwumecs 6yayT ucnblTbiBaTb TPYAHOCTU B peanusauumn cBoen AesaTenbHOCTU onun-
CaHHbIX ABYX BUOOB, NO3TOMY NMOMOLLb CO CTOPOHbI YY4UTENS LOMKHA ObITb 3HAYNTENBHOMN.
MpuobpeTtasa onbIT, CO BpeMeHeM y4yalumecs Bce Gornee un Gonee npoHuKalTCa npeno-
cTaBnsieMon cBoOOAOM W, Kak NoKasblBaeT OMNbIT, CaMXU HA4YMHAOT OTKasblBaTbCHA OT MO-
MOLUM nefarora, nony4vas Bce bonee nHTepecHble pe3yrnbTaTbl CBOEN AeATENIbHOCTU.

4. Ecnn yyawmmnca cmor nonyunTtb pesynbTatbl B NMPOEKTHOM U mccreaoBaTesibCKom
y4yebHON 0eATenbHOCTU Ha YPOBHE JNMYHBIX OOCTUMXKEHUW, TO crnefyeT KOHCTaTMpoBaTb, YTO
OH MoABeAEH K aTany peanusaunn rnpoekmHo-uccriedosameribckoty4ebHou desimeribHoCmu.
OTOT BUA y4ebHON OeATenbHOCTU npegnonaraeT, YTO U CoAepXKaHue, N opraHn3aumio Kax-
Obl YY4eHWK BblOupaeT camoctoaTenbHo. CoaepxaHne npoeKTHO-UccneqoBaTeNnbCkon aes-
TENbHOCTM BO3HWKaeT BCNeacTsne CHOpPMyNIMPOBAHHOMO YYEHUMKOM CaMOCTOSTESIbHO Wn
npy NOMOLLM YYUTENA TBOPYECKOIO 3aflaHns, opraHn3aums onpeaenseTcs yyalwmmcs nus pas-
NNYHBIX bopM NpoaesiaHHOM UM PaboTbl HA NPOEKTHOM YPOBHE.

Ee pesynbTaTtoM Cnyxut y4ebHbI NPOAYKT, OTNNYAIOLWMNNCA KaK HOBU3HOM (B OCHOB-
HOM, CYOBbEKTMBHOWM) COOEPXaHUA UM €ro YacTu, Tak U CTPYKTYpbl, NOMYYEHHbIX B pe-
3ynbtate cBobogHoro Bblibopa camoro yyawerocs. Kak npaBuno, NpOEKTHO-
nuccrnegoBaTtenbckas AeATENbHOCTb OpraHM3yeTcsi B pamMkax paboTbl LUKOMbHUKOB Hag
y4yebHbIMK npoekTamn. 3aecb Noa y4ebHbIM MPOeKmMoM MoHUMaemcsi COBOKYMHOCTb pas-
NNYHBIX BUOOB AEATENIbHOCTU, HanpaBfieHHbIX Ha MOMyYeHne 3HaHUN U YMEHN NO ANCLIK-
nnvHe, UX opraHn3aums 1 cosgaHue HOBOro NpoaykTa C pekomMeHZaunamMm no ero UCnosb-
30BaH1IO0 B OOHOW M3 NpeayCMOTPEHHbIX dopM: NopTdonmo (nakeT OKYMeHTaummn), npe-
3eHTauus, 6a3a gaHHbIX, BUAeounbM, NnpeaMmeTHas Mogernb n T. M.
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Mpumepamun NpoeKkTHO-nccnenoBaTeNbCKON AeATENIbHOCTU, KOTOPYH OCYLLEeCTBASAT
LUKONBbHUKM NMpU U3yvyeHun Tembl «Ipadbl», MOryT CNyXuTb paspaboTkn MMM NPOEKTOB Ha
TeMbl: Teopema dnnepa Ha NpakTuUke; Tononorna rpados; MaTpuubl 1 rpadbl; rpadbl 1
NabupuHTbl; rpadbl € LBETHbIMU pebpamu; NpUMeHeHne rpadpoB ANA peLleHnsa aKcTpe-
MarnbHbIX 3afa4; rpadbl Ha LWaxmMaTHOM JOCKe; NpUMEHeHne Teopun rpadoB K 3ajadvyam
Teopuun 4ducen; rpadbl U NporpaMmMmmupoBaHue; rpadbl U anekTpudeckme uenu; rpadbl 1
cTpaTermyeckne urpbl; NPpUMeHeHne Teopun rpadoB B Guonorum; kak rpadbl nomoraroT
XMMUK; rpadbl U CNOPTUBHbIE MapafoKeChbl; rpadbl B 9KOHOMUKE U YrpaBrieHUKU; Teopus
rpadoB 1 cocTaBfieHne pacnucaHum n 1. 4.

B Hawewn npakTuke ogHMM M3 Hanbonee yaayHbIX, peanuayloLwmin Ko BCEMY NpodYemy
CBSA3UN C XMMMeEW, okasancs MHAPOPMaLNOHHBIN NPOEKT «Kak rpadbl nomoratT xummnny. Ha
ABeHaauaTu cnangax npoekta nogpobHO pacckasblBaeTcsi O XMMWUYECKUX rpadax: ABy-
OONbHbIX, MONEKYNAPHbIX, CUTHANbHbIX, XUMUKO-TEXHONOIMYECKNX, ONUCbIBAETCH npume-
HeHue nHaekca BuHepa.

3 Bbille ckazaHHOro CTaHOBUTCS MOHSATHbLIM, YTO B OpPMUPOBaHUN y4ebHOW maTe-
MaTUYEeCKON OeATENbHOCTU LKOMBbHUKOB 1 NPUOBLLIEHMM NX K ONbITY TBOPYECKON AeATENb-
HOCTU y4alimecs npu U3YyYEeHUW KaxKOOro TemMaTU4ecKoro mMoayns npoxogsaT HEeCKOSMbKO
aTanoB. CHavyana 3HaHus, YMEHUSA U HaBbIKM (DOPMUPYIOTCS Ha YPOBHE OCYLLECTBIEHUS
penpoaykKTMBHOM N NPOAYKTUBHOM y4ebHOW OeATeNnbHOCTU, rae y)Xe BO3MOXHO U Jaxe
HeobXoaMMO UCMOoNb30BaTbh MeXNpeaMeTHble CBA3U. 3aTeM, NpedocTasBnss csoboy Bbl-
bopa nnbo cogepxaHua, nNMbO CTPYKTypbl, NapannenbHO OCYLeCTBNAeTcs mccnegosa-
Tenbckasa 1 NpoekTHasa yyebHasa gesatenbHoCTb. [1py 9ToM BO3HMKaeT HeobXoaMMOCTb Mo-
ncka NpUMEHeHUs MaTeMaTUYEeCKNX 3HaHUN B pasnnyHbIX 06MacTax Haykm U TEXHUKK, a
TakKe Noucka HOBbIX anrOPUTMOB peLLeHnst U3BECTHLIX 3afad. BeplumnHon ycnexa crnyxut
OCYLLIECTBIEHME LUKOMbHUKAMKU MPOEKTHO-UCCnenoBaTeNbCKON OeATENbHOCTUN, coaepXxa-
HUEe KOTOPOW CINOXHO NpeacTaBUTb BHE B3aMMOCBSA3eN C pasnuyHbiMK 0bractamMu Kak ma-
TeMaTuKK, Tak 1 Apyrmx OUCLUNIINH.

Takum obpasom, Ha Bcex aTanax hopmmpoBaHust ydebHON TBOPYECKOM MaTemaTnye-
CKOWN OeATeNbHOCTU NPeaoCTaBATCA LUMPOKME BO3MOXHOCTU ANA peanu3auun BHyTpU-
NnpeaMeTHbIX U MeXNPeaAMETHbIX CBA3EMN.
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Abstract. This article describes the four types of learning activities students, consistent implementation of
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plinary connections on the example of studying the topic "The Count."

Keywords: teaching mathematical activities, creative activities, class work in mathematics, the integration of
academic subjects, interdisciplinary communication, Intra communication.

~8~



