[JoHeL K negarormdecKkmnm Konnepx

Jlekuusa N°Q 2
Tema 1.2. Metoauka popMupoBaHuUA
3J/IeMEe@HTapPHbIX MaTeMaTU4YeCKunx
npeacraB/ieHUN KakK Hay4yHas obnacrtb

NJ1AH

KOHTpPO/IbHbIN ONMPOC NPONAEHHOrO.

BO3HMKHOBEHNE MAaTEMATUKMN N pa3BUTME ee KaK HayKMW.
NcTopnyecknin 0630p M COBpEMEHHOE COCTOSIHUE
TEOPUM N TEXHONOMMN PasBUTUS MaTeEMaTUYECKUX
npeacrtaBleHUn y AeTen [AOLWKOJSIbHOro BO3pacTa
OCHOBHble MaTeMaTU4YeCcKne NOHATUS.

PazBuTME NMOHATUA HATYypasibHOIro Yyuncna.



1.BOZHUKHOBEeHue MaTeMaTUuKm m
pa3BUTUE ee KaK HayKu

MpuaepXmnBasicb CXeMbl, NpeasIoKEHHOW aKaZeMUKOM

A.H. KonMoroposbiM, BCHO MCTOPUIO pa3BUTUA
MaTeMaTUKM MOXKHO pa3aesimtb Ha TpPU OCHOBHBbIX
3Tana.

NMepBbiM 3Tan — caMbii NpoAo/KUTENbHbIN. OH OXBaTbIBAET
TbiCAYeneTus — OT Haydana 4enoseyeckoro ob6uwectBa Ao XVII
ctonetns. (Esknupa, NnatoH, Apxumen, Aemokpurt, EBKAvA)

Bropou 3Tan pa3BuTUA MaTEMATUKM NO MPOAOSIKUTENBbHOCTU
HaMHOro kKopo4ye, 4eM nepsbin. OH oxBaTbiBaeT XVII — Havyano XIX
B. (AekapTa, ®epma, HboTOHAa, JlenbHmnua) (J1.®. MarHmukum,
M. B. JIoMOHOCOB).

Tperun 3T1an pa3BuTus MateMaTukm — c XIX B. A0 HaAWnX AHEN.

(M. . No6baueBckun, M. J1. YHebuwes, A. H. KonMmoropoBs)



B ncropuum TPaANUMNOHHO BblAENAKTCA HECKOJIbKO
3TAanoB pa3BUTUA MaTEMATUHECKUX 3HAHUN:

1. dopMupoBaHue NOHATUA n KakK
peasibHbIX OOBbEeKTOB M MHOXEeCTB OAHOPOAHbIX 06beKkToB. [losiBneHue
C4éTa M WN3MepeHus, KOoTopble MO3BOJIMAM CpaBHMBATb pas3/iMdHbie 4ucna, AJIUHbI,
naowann u 06bEMbl.
2. N3o06peteHne apudMeTUUecKux onepauumm. HakonneHnme 3MNUPUYECKUM MYTEM
(MeToaoM npo6 M owmnbokK) 3HAaHMW O CBOWCTBaxX apudMmeTuyeckux AencTBumin, 0 crnocobax

N3MepeHns nnowaaen wu NpoCTbiIX uryp u Ten. B 3Tom HanpaBneHuu paneko
NPOABUHYNUCH , 7 MaTeMaTUKM
APEBHOCTM.

3. TllosiBNeHne B AeAYKTUBHOW MaTeMaTUUeCKOW CUCTEMbI,
nokasaBLUen, Kak nosly4yaTb HOBblE MAaTEMATUUYECKUE UCTUHbI Ha OCHOBE YXE UMEILLNXCS.
BEHLOM [OCTMXEHMI [ApeBHErpeyeckoir MaTeMaTUKU CTanmu ,

nrpasLline posib CTaHAapTa MaTeMaTUYeCcKon CTPOroCTn B TeyeHue ABYX TbiCaueneTumn.

He TOJIbKO COXPaHWIN AHTUYHble AOCTUXEHUS, HO W
CMOTIN OCYLWECTBUTb UX CUHTE3 C OTKPbITUAMU UHOANNCKNX MAaTEMATUKOB, KOTOPbIE B TEOPUMU
ymcen NpPoOABUHYJIUCE AalblUe rPeKoB.
5. B XVI—XVIII Bekax BO3pOXJaeTcd W yXoaAuUT p[aneko Bnepén esponenckas
MaTeMaTnka. E€ KOHUenTyasibHOM OCHOBOM B 3TOT NMepuoa fABnsnacb YBEPEHHOCTb B TOM,
4TO MaTeMaTuyeckme MoAesnin ABASKTCA CBOEro poja uaeasnbHbIM ckenieToM BceneHHon, um
NO3TOMY OTKpbITUE MaTeMaTUUYECKUX WCTUH HBNSAETCA OAHOBPEMEHHO OTKPbITUEM HOBbIX
CBOWCTB peasibHOro Mmpa.
6. B XIX—XX Bekax MOLlb MaTeMaTUKN U €€ npecTux, noaaep>xXaHHbln 3P EPEKTUBHOCTbIO
NPUMEHEHUS, BbICOKW KaK HUKOraa rnpexae.



3. Actopuueckun 0630p U coBpeMeHHOEe COCTOsIHue
TEOPUMN N TEXHOJIOrMA Pa3BUTUA MaTeMaTUUYECKUX
npeacraBJ/iIeHUN Y AeTen [AOLWKOJIbHOro BO3pacTta

[lepBass ne4daTHas y4debHas KHuMxKa W. depopoBa
«bykBapb» (1574) BKJIlOUaNa MbICNN 0
HeobxoammocTn obydyeHuUss neTen cuyeTy B npouecce
PA3/INYHbIX  YMpPa>XHEeHUN. Bonpocbl  coaep)XaHus
MEeToaoB o0by4dyeHnss petenm [AOWKONBbHOrO BO3pacTa
MaTeMaTuke U GoOpMUPOBAHUS Y HUX 3HAHUN O pa3Mepe,
U3MEPEHUN, BPEMEHU W MPOCTPAHCTBE Mbl HaxoAuUM B
negarornyeckmnx Tpyaax HA. A. KomeHckoro, WU. T.
NMectanouuun, K. 1. YwmHckoro, ®. ®pebensn, J1. H.
Toncroro v ap.



A. A. KomeHckum (1592—1670) B KHuUre «MatepuHckasa wwKona»
peKkoMeHayeT ewe A0 wWkonbl obydyaTe pebeHka cyeTy B npegenax
ABaguaTtv, YMEHUI0 pasnumyaTtb umcna, 6osbliMe — MeHbluMe, YeTHble
— HeYyeTHble, CpaBHMBATb nMpeaMeTbl MO Be/N4YMHE, Y3HaBaTb MU
Ha3biBaTb HEKOTOpble reoMeTpuyeckmne «@urypbl, Mnoab30BaTbCs B
NpaKTUYeCKoOn [OedaTeNIbHOCTM eauHuuamMm mnsMepeHus (4ronMm, nsaab,
war, @yHT n ap.).

B Knaccuyeckmx cucrteMax CeHcopHoro obydyeHuss ®. ®Opebens
(1782—1852) npeacraBneHa MeToAMKa O3HAKOMJIEHUA JeTen C
reoMeTpuyeckumMm urypamm, BeIMYMHAMU, WU3MEPEHMEM U CYETOM.
Co3anaHHble Opebenem «aapbl», paspaboTaHHble Urpbl — 3aHATUS MO
O3HAaKOMJIeEHUK  ageTem C  4yucnoMm, @GopMon, BeMYUHOMN U
NPOCTPAHCTBEHHbLIMN OTHOLWIEHUAMU, a@ TaKXe €ero OpUrnHanbHbIN
noaxon4 K opraHmsaunn obydyeHus n B HacTosiwee BpeMs MCNOJb3YHTCS
B KayecTBe beCcueHHOro Hay4yHoro Hacneaus.

Ocoboe 3HauyeHume AOna pas3BUTUS MeToaMKU obydeHnda peten
3/1eMeHTaM MaTeMaTUKM WUMEKT pekoMeHgauumm M. MoHTeccopm.
CoBpeMeHHad negarormka BHOBb oObpawaercs K U3Yy4YeHuto ee
Hacneauvs.

O 3HayeHnn oby4YeHns NETEN CUETY A0 LWKOJbl HEOAHOKPATHO nucan
K. O. YwumHckun (1824—1871). OH nonaran, 4YTO BaXHO HaAy4UTb
pebeHKka cuyuTaTb OTAEsSIbHble MNpeaAMeTbl M WX FPpynnbl, BbIMNOJHATb
AEUNCTBUS CNOXEHUS N BblUMTAHUS, CPOPMMPOBATbL MOHATME O AecsATKe
Kak eguHuue cyerta.



B koHue XIX — Haydane XX B. Yy MeTOAUCTOB BO3HMK/AA MNOTPebHOCTb B
pa3paboTke Hay4yHOM OCHOBbI MeTOAMKM apudpMeTUKu. 3HauuTeNbHbIN BKNaa
caenanun nepepgosble yuyutena wu  Mmetoauctel M. C. TypbeB, A. WN.
FronbpeHb6epr, A. ®. Eropos, B. A. EBTywueBckui, 1. 1. FanaHuvH n gp.

NMepBble nocobusas no MeToaMKe 06y4yeHuUs [OWKOSIbHUKOB CYeTy, Kak
npasuno, 6blIM  agpecoBaHbl OAHOBPEMEHHO Y4duUTENdaAM, poauTenaMm u
BocnuTaTensM. Ha OCHoBa onbiTa npakTtnyeckon paboTbl ¢ aetbMu B. A.
KeMmHuy (1912) nspgana Metoaunyeckoe rnocobme «MareMarnKa B JE€TCKOM
cagy». B kKauyecTtBe OCHOBHbIX MeToAoB paboTbl C AeTbMW npeanararTcs
6ecenbl, Urpbl, NpakTUYeckmne ynpaxHeHuns.

Hanbonee KpanHsaa no3vums cBoguniacb K 3anpeweHuio  nwboro
LeneHanpaB/sieHHOro obydyeHmns matemMatuke. [JOCTaTOYHO YETKO OHa OTpa)eHa
B pabotax K. ®. JlebegumHueBa. B KkHure «Pa3BuTne 4YUC/TOBbIX
npegcraB/ieHnn B paHHeM gercree» (Kues, 1923) .

BonbwmMHCTBO neparoroB 20—30-x rr. 6bIIM  yBJIE@YEHDI
neaarornkou csoboaHoro BOCNUTaHUA, NnoO3TOMY BeCcbMa
KPUTUYECKM OTHOCMJIUCDb IS CTpoOromy CUCTEMaTUYECKOMY
HesneHanpaBJ/iIieHHOMY obyueHuro Ha OCHOBe TUNOBbIX
(yHudpmumpoBaHHbIX) NporpamMMm AN AETCKOro caaa.

OgHako nepeposble neparorn-«gowkonbHukn» (E. U. Tuxeesa, J1. K.
lWnerep w© pAgp.) oOTMeyanu, 4TO npouecc @OpPMUPOBaAHUA UYUCIOBbIX
npeacTaBfieHNN Yy AeTen O4YeHb CNOXHbIK MU NO3TOMYy  Heobxoammo
ueneHanpasneHHo o6by4daTtb MX cyety. OCHOBHbIM CcnocobomMm o06yueHusn
AeTen cuyeTy Nnpu3HaBaJsiacb urpa.



EnnsaBéta MBaHoBHa Tuxéesa ( — )
B cBoux paboTax oHa noag4vyepkuBana, YTo 3HAHUSA O
nepBbIX AecATU 4umcnax pebeHOK [O0/IKEH YCBOUTLb
ewe A0 WKoAbl U npu  3TOM «be3 BCAKUX
CUCTEMATUYECKUX 3aHATUIN M cneynanbHbIX MPUEMOB
yuyebHOoro xapakrepa».

CamMa XWM3Hb AETCKOro caja, 3aHAaATUsS aeTen,
nrpa npeaocTaBnstoT OrpoMHoe KO/IMYECTBO
MOMEHTOB, KOTOpbleé MOXHO MWCMOMb30BaTb AN
YCBOEHUSA cyeTa AeTbMWU B npeaenax, AOCTYMHbIX UX
BO3pacTy, U YCBOEHWE 3TO AO/MKHO OblTb MOSIHOCTbIO
HEMPUHYXAEHHbIM. Jlerko 3akfnaablBaeTcss B Ayly
pebeHka TOT dyHOaAMEHT MaTeMaTUYECKOro
MbILLU/TIEHNS, KOTOPbIM TakKk HeobXoAMM KaK YYEHUKY,
TaKk W yuyuTenw, ecan <«uwkona (AeTtckun can)
CTPEMUTCA K HAY4YHOMY WM  CUCTEMATUYECKOMY
0byueHuno».

«WUrpas, Tpyasch, xuBsl, pebeHOK ob6si3aTeNlbHO CaM Hay4YMUTCH
cuuMTaTb, €C/iuM B3pocnble 6yayr npum 3TOM AN Hero
He3aMeTHbIMU NOMOLHMUKaAMM U PYKOBOAUTENIAMMU. »

A6CONOTHO CcnpaBen/iMBoO OHa paccMaTpuBalsia CEHCOpHoe
BOCNPUATUE KaK INMaBHbIKM UCTOYHUK MaTEMaTUYECKUX 3HAHUMN.



Co3pnaHne cucrtembl obyuyeHust cyeTy B OETCKOM cany
agnserca 3acnyrom A. M. JleywmHoM. Ha ocHoBaHuwu
rnybokoro 3KCNepuMeHTanbHOro nccnenoBaHus e
AOKa3aHO NpeuMyulecTBo cucrteMatmyeckoro obyyeHust Ha
cneumnanbHblX 3aHATUAX MO MaTeMaTUKe.,

A. M. JleywumHa npoaHanusnpoBana pasyinyHbie TOUYKHU
3peHunsq, pa3sinyHble noaxoabl n KoHLUenuuu
MaTeMaTU4YeCKoro pas3BUTUSA OeTen, KPUTUYECKU oueHuna
npeablaywme HanpasfeHns u paspaboTana HOBbIM MoaxoA
B 06byyeHUn neTen cyery.

Ha OCHOBaHUM MPUHLUMMNOB U METOAO0B, NMpenloXeHHbIX
A. M. JleylwnHon, n B HacTosllee BpeMsa OCYLLeCTBAsSeTCS
MaTeMaTuyeckoe pa3BuUThne AOLKOJIbHUKOB.

A.M. JleywnHa paspabotana nNpuHUMNUANIbHO HOBbIU, TEOPETUKO-
MHO)>XeCTBEeHHbIN noaxoa B obyueHMn aeren cuerty. VIcxoaHbIM NOHATUEM B
0by4yeHnn [OOLWKOMbHUKOB B3STO HE 4YWUCA0, KaK 3TO CYMTaANOCb paHblie, a
KOHKpPETHOe MHOXecCTBo. [lpakTnyeckne pnencrtena petem C  MHOXecTBaMu
paccMaTpMBAlOTCA KaK HayasibHble 3Tanbl CHETHOMN AESATENIbHOCTHU.

B uccnepoBaHmax A. M. JleywmHoOM opMMpoOBaHME MOHATUS O 4ucne
OCHOBbIBaNIOCb rNaBHbIM 06pa3oM Ha BOCOPUATUM MHOXecTBa (AMCKPETHOM
BeNIMUYMHbI). OfHakKo O3HaKoM/IeHMe p[AeTerM C 4YMC/IOM TOJIbKO Ha OCHOBeEe
CpaBHEHNA KOHKPETHbIX MHOXECTB AaeT HenosiHoe npeacTaB/eHne 0 YnUcre.




Hapsay € 3TUM OCYLWLECTBNSAETCS JAallbHENLWAss Hay4dHas
pa3dpaboTtka npobnembl o0b6y4vyeHnsa pOeTen AOLWKOJSIbHOroO BO3pacTa
0606ueHHbIM cnocobaM no3HaBaTeSIbHOM AesTeNbHOCTU, LMPOKOro
MCNO/Ib30BaHNSA MaTepuannmloBaHHbIX (OPM HarnssagHoOCTU (CXeMbl,
mMoaenun, rpadukn).

NMpuMeHeHMe cxeMm, Mmogeneun, rpacdPmkos B neparormyeckom
npoLuecce AeTCKoro capga 6yaer coaemMcrBoBaTb Pa3BUTUIO Y
AOLWKOJIbHUKOB MNO3HaBaTe/IbHOM AaKTUBHOCTU, CMNOCO6GHOCTM
TBOPYECKM MCMNOJIb30BaTb paHee noJiydyeHHble 3HaHUA B
camocroaTesibHOU peatenbHocTU (0. A. DyHTUKOBA ).

OnbIT paboTbl B AOLWKONbHbIX YUYpeXAEHUSAX MOKa3bIBAET, 4TO
6onblwe BHMMaHUA cnepyetr yaensaTb Pa3sBUTUIOD crneuuvasibHoro
cnoBaps B npouyecce ¢OPMUPOBAHUA  3BJIEMEHTapPHbIX
MaTeMaTUu4YeCKux npeacrassieHMn. B cBsA3M € 3TUM Heobxoammo
n3ydyartb ocobeHHOCTH oBJlafileHuNA AOLKOJIbHUKaAMM
MaTeMaTUu4YecKom TePMUHOJIOIrMen, 3JIEMEHTapHOM
MmartemaTtudeckou norukoun (J1.C. NnereHeukan).



4. PazButne NOHATUA HAaTypaJZibHOIo yumcrna

PaccmaTtpuBass BOrpoc GopMUPOBaHUA MMOHSATUS
HaTtypasibHoOro 4Yyucsaa y AeTen, HY)XHO MMETb 4YEeTKOoe
rnpeAcraB/ieHne O pa3BUTUN  3TOr0 [1OHSATUS B
NCTOPUYECKOM acrnekte — ¢pnsioreHese.

N3yuyeHne wmncrtopmm matemMaTukKun, B YaCTHOCTU
nepunoaa 3apoXAeHuns MaTeMaTUKW, naetr
BO3MOXHOCTb MOHATb OCHOBHble 3aKOHOMEpPHOCTMU
BO3HMKHOBEHUSA MEepBbIX MaTeMaTUYeCKUX MOHATUN

(«MHOXEeCTBO>, «Yncno», «BeIMYnHa»,
«apudmeTmnyeckoe AencTemne, «cucTema
cynucneHma» U aAp.) WU UCNOoJSb30BaTb  3TU
3aKOHOMEPHOCTU C yUyeToM nepenoBoro
neaarorMyeckoro onbITa " COBPEMEHHbIX

nccreaoBaHMM nNo pasHbIM  npobnemMaMm o06ydyeHus
neten matemaTuke.



3apaaHuAa AN CaMOCTOSAATeNIbHOMU paboTbl

1.3anonHnTe Tabnuuy OCHOBHbLIX MaTeMaTUYEeCKMX MNOHSATUN
(lNpunoxeHune 1).

2. [lloarotoButb coobuwieHne Ha TeMy: <«BO3HMKHOBEHUE
MaTeMaTUKNU U pas3BuTee eé KakK Hayku», «Buabl NMMCbMEHHOW
HyMepaunn. CncteMbl cuncneHus» (no Bolbopy CTyaeHTOB).

ll NMoHATHe OnpepneneHune

MHOXEeCTBO

Onepaunn ¢ MHOXXeCTBOM
Cuer

Yuncno

BennuyunHa

N3mMepeHune

Bpemd

[MTpOCTpPaHCTBO

Lindpa

Cnucok nurtepartypbl

LLlepbakoBa, E.N. MeToanka obyyeHnss MaTeMaTUKe B AETCKOM caay:
YuyebHoe nocobue ansa CTyaeHT. AOWK. OTH-HUM U dakK. cpea. nea. yyeb.
3aBeaeHunin. — 2-e nsa., ctepeotun. — M.: Akaaemunsa, 2000. - 272 c.



Bonpochl
Paccka>xute o pasBUTUN MaTeEMATUKN KaK HaYKU.

OnuwKnTe nyTb pas3BUTUSA, OXapaKTEPUIYUTE
COBPEMEHHOE COCTOSSHME TEOPUM WU METOAUKMU
MaTEMATMYECKOro pas3BUTUA OEeTEN AOLIKOJSIbHOrO
BO3pacTa.

[lpoBepbTe C MOMOLLbLIO C/10BApen, NpaBuIbHO U
Bbl MNOHMMaeTe 3Ha4dYeHue TEepMUHOB: CYeTHas
JESATE/IbHOCTD; B3aMMHO 0/HO3Ha4yHoe
COOTBETCTBUE, HaTtypasibHoe 4Yucsio;, LU@ppa;
Be/indnHa, mepa, ¢opmMa, reoMeTpu4yeckas
@durypa, rnpocTpaHcTBo, Bpems. [locTapanTech
aeKBATHO MCNO/Ib30BaTb UX B  YCTHbIX WU
NMUCbMEHHbIX OTBETAaX.

CdhopmynupyrnTe 3Tanbl  pa3BUTME  MOHATUSA
HaTypasibHOro 4yncna.



