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Pa3BuTMe MaTeMaTU4eCKoro MbiLlSIeHUS B LUKONe

AHHOmMauyus. Cmambs rnocssuweHa heHOMeHy, onpedenéHHoMy 6 rnedazoaudeckol
rcuxonoauu, Kak Mamemamuyeckoe MbiwrneHue. [aémcs kpamkoe onucaHue eudos
MamemMamu4eckoao MbIWITEHUS. Takxe rnokasaHbl crocobbi passumusi
MamemMamu4eckoao MblweHuss 8 wkone. [aHHas cmambsi 6y0em UHMeEpecHa, Kak
rcuxosoeam, mak u y4qumersnsam MamemMamuku.

Knro4yeeble cnoea: mamemamu4yeckoe MbilinieHue, nedazoauyeckasi [CuUxXosio2us,
3MIMUPUYECKOE U meopemuyeckoe MbilurieHuUe, (hopMupos8aHUe OCHO8 MbIWIIEHUS 8 WKOTIe.

McecnenoBaHmst MHOMMX OTEYECTBEHHBIX U 3apyBexXHbIX MCUXONOroB NokasbiBakoT, YTO
6e3 ueneHanpaBrneHHOro pasBuUTNA MaTeMaTUYeCcKoro MbILLNEHUS, SABMSIOWErocs OgHUM
N3 BaXXHEWLLUMX KOMMOHEHTOB Mpolecca no3HaBaTenbHOW OeATenbHOCTU, HEBO3MOXHO
A0CTNYb APEKTUBHBIX pPe3ynbTaTtoB B 0Oy4eHUU, cuctematmsaumm 3HaHUM, YMEHUN n
HaBbIKOB. IMEHHO 3TMM BOMPOCOM U 3aHUMaeTCs negarornyeckasi NCUXonorns.

K coxaneHuo, €eOuvHOro MHEHMS N0  BOMNPOCY  onpedeneHns  NoHATUS
MaTeMaTUYeCKOro  MbIWEHNS B MCUXOSIOro-neJarornyeckon 1M MeToaudeckom
nutepatype HeT. OgHu nccnegoBaTeny cYUTaT, YTO MaTeEMaTMYECKOro MblLUNEHUS, Kak
TakoBoro, Het. [lnaxe cuuMTaeT, 4YTO MaTemMaTU4ecKue CTPYKTYpbl SBMSIOTCS
NPOAOIPKEHMEM YMCTBEHHbIX CTPYKTYpP. TeM He MeHee, Mnaxe oTmevaeT, 4To Nnoruka
ABNAETCA €OMHCTBEHHbIM UMW XOTSA Obl rMaBHbLIM KpUTEpPUEM MbILNEHUS, a pasBuUTUe
NOMNKM NPOUCXOLMT Ha OCHOBE Pa3BUTUS UMEHHO MaTeMaTU4eCcKoro Mbllwnenund. pyrue
cYMTalT, 4YTO MaTemMaTUyeckoe MbIWMeHNe He [OOSMKHO OrpaHMyYMBaTbCA  TOMbKO
anrebpanyeckumun, MOPSAKOBbIMM U TOMOMOMMYECKUMU  CTPYKTYpaMK, a OOSDKHbI
BKMOYaTb TakuMe CTPYKTYpbl, Kak KOMOMHATOpPHble, anropyutMmyeckne u obpasHo-
reomeTtpuyeckume [1].

Cnenyetr OTMeTUTb, YTO paHblUe LWKOSMbHAA MnporpaMma orpaHu4MBanacb nuLlb
anrebpanyecknmm, NOPSAKOBBIMU U TONONOMMYECKUMIN CTPYKTypamu. N coBceM HefaBHO
B LLUKOSMIbHYIO NporpamMMy 1, Kak crnencrsue, B [ocyaapcTBeHHyto NToroByto ATTectaumio
BBENMM KOMOWHATOPHbIE W anropuTMUYecKkne CTPYKTypbl. A B cTapllee 3BEHO BBeNu
obpasHo-reomeTpruyeckme CTPYKTYpbl, BKMOYEHHble B EAuHbIN  [OCygapCTBEHHbIN
OK3aMeH.

[dpyron nogxod 3aknw4aeTcd B TOM, YTO MaTemMaTU4ecKoe  MbllfeHne
XapakTepuayeTtcsi, Kak abcTpakTHoe, norumdeckoe, obnagatouiee CnocobHOCTbI K
dhopmanmsaumm, 0606LEHNI0, NPOCTPAHCTBEHHBIM NPeACTaBNeHNEM, TO €CTb HaAeNSAIT
KayecTBamu, KOTOpble (aKTUYECKYD OnpenensioT XapakTepUCTUKY MbILUNEHNA He
TONMbKO B MareMaTtuyeckoM, HO 1 B N0GoN apyron npegmeTHom obnacTu.

Ha ocHoBe 9TOro BblAENUNN KOMMOHEHTbI, COCTaBMslOWMNE «SOPO»  TaKOro
MbILLSIEHUS:

1. MpOCTPaHCTBEHHBIN — MOHMMAaHWE NPOCTPAHCTBEHHbIX uryp, obpasoB M ux
COCTaBMALWMX, MNaMsATb Ha NPOCTPAHCTBEHHble 00pasbl, MNPOCTPAHCTBEHHbIE
abcTpakuymm.

2. Jlormyeckun  —  obpasoBaHMe  MNOHATUN-abOCTpakuuMh,  3anoMUHaHWE U
CaMOCTOATENbHOE  BblgeneHne oOWuX MOHATUWHBLIX  CBSA3EW,  3aKOYEHUA U
AoKasaTenbCTB NO  npaBunam  dopmanbHOW  Norukn, obpasoBaHMe  YUCHOBbIX
npegcraBneHum, NaMaTb Ha YNCNOBbLIE PELLUEHUS.

3. CuMmBONNYECKUN — NOHMMAaHWEe U 3anoMMHaHVWe CUMBOJIOB, ornepauuun ¢ Humu [1].

PaccmoTpm  OCOBEHHOCTM MaTeMaTuKu, KakK HaykM, Ha OCHOBe CcTaTbw
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J1. K. Makcumosa [2].

B ecTecTBeHHbIX Haykax pe3ynbTaTbl NOMy4arTCsl HA OCHOBE 3KCMEPUMEHTOB, TO B
MaTtemaTuke SKCNEepPUMEHT SABMSETCA CPeAcTBOM MOCTpoeHus rmnote3. Martematuka,
abcTparmpysicb OT KOHKpeTHoro, obnagaeT BbICOKOW CTENeHbkd OOLIHOCTM 3a CYET
MOCTPOEHNA MHOFOCTYNeH4YaTbiXx abcTpakumi. OTO WM pasBMBaeT, TakK Ha3biBaeMoe,
abcTpakTHOEe MblLUSeHNe.

OcoBeHHOCTbID MaTeMaTUKM Takke SBNSAETCA TO, YTO MOCTPOEHME Ormy4eckoro
annapaTta CTPOro AeTepMUHMPOBAH, TO €CTb B MartemaTuke TOT UIn UHou dakT nmbo
AoKasblBaeTcss C  ucyepnbiBawowen  obOCHOBaHHOCTbIO, nnbo  BGecnowagHo
otbpacbiBaeTcH.

Takke cnegyeT OTMETUTb Chnefyllme XapaKTepHble 4YepTbl MaTeMaTU4ecKoro
MbILLSIEHMS, KOTOpble (POPMUPYIOTCS Y NOAABMSIOLLENO YMCna yvalmMXCcs Npu nN3yydeHum
MaTemaTUKN B CPEAHEN LUKone:

1. yéTkocTb hopMmMpoBaHMA NpobnemMsbl, 3agaydn, 3agaHus;

2. NOHMMaHWe npegnaraeMoro MmaTeMaTM4yeckoro matepmana,;

3. CTPOrocCTb U3NOXEHUA Matepmana;

4. namMATb.
Mpn nccnepgosaHMn mMatemMaTMyeckoro MblwneHnsa KpyTeukuin BblAenMn OCHOBHYHO
CMOCOBHOCTb B CTPYKTYpe MaTemMaTU4ecKon O[dapeHHOCTM — «CMNOCOBHOCTb K

0606LLeHNI0 MaTeMaTUYECKUX 06 BHEKTOB, OTHOLWEHUI 1 gencteuny [3]. OH Bbigenun aga
cnocoba 0600 eHns:

1. B pe3ynbTaTe ANUTENbHOIO peLLeHNss OAHOTUMNHbLIX 3a4avy;

2. 0b6obLeHne «c MecTar», Korga ydawmimncsa obobaet cnocob pelleHns Ha ocHOBeE
aHanusa pelleHuss 0 gHOM 3ajaun.

Hanpumep, npu naydyeHnn KOMOMHATOPHbLIX 3af4ay, B KOTOPbLIX UCMNOMb3yeTcs AepeBo
BO3MOXHbIX BapuvaHTOB, y4YeHMKaM 5 Knacca, Kak npaBuio, Heobxoanmo yCBOUTb 3TOT
crnocob Ha npumepe 4-5 3agady. Ho Takke eCTb YY4EeHUKKU, KOTopble nocre peleHnsa 1-2
3agad, nocneaylwme 3agayvv BbIMOMHAKT caMocTosaTenbHO. K coxaneHuto, Takux
YYEHMKOB OYEHb Maro, MNOTOMY YTO K KOHUY 5-ro knacca cnocobHocTb 0600uieHns «c
MecTa» NnoyTn He pasBuTa.

ATtaxaHoB nuwerT: «B. B. [laBblgoB nokasan, 4to nepsbin cnocod obobLueHnsa ectb
HEe 4YTO WHOe, Kak amMmnupudeckoe o6obuieHne, a BTOpon crnocob TeopeTnyeckoe
obobuieHne. 3T BMabl 0006wWeHNs n obycnoBnuBarT OCOOEHHOCTM AOBYX TWUMOB
MbILLIEHMST — PACCy404YHO-3MMNPUYECKOrO U TEOPETUYECKOroy [4].

J1. K. MakcumoB nonaraet, 4YTo BOMPOC O PasBUTUM MaATEMaTUYECKOro MbILLSEHUS
pellaeTcs BbISIBNEHMEM OCOBEHHOCTEN pa3BUTUSA MbiwrieHUs. MonyyYeHHble UM JaHHbIe
rOBOPAT O TOM, YTO SMMUPMUYECKOE MbILINEHME NMEET Bonee paHHee, a TeopeTuyeckoe
BGonee no3gHee Bo3pacTHoe nposineHune [5].

Takum obpasom, B cBoen cTaTbe ATaxaHOB BblAENUN YETbIPE YPOBHS pPa3BUTUS
MbILLJTEHUS:

1. aMnNupu4eckoe MblWeHNE (AO0AHANUTUYECKMI YPOBEHb) — Y LLKOSIbHUKOB C 3TUM
MbILLSIEHMEM 3MMUPUYECKMIA Ccnocob OpueHTaumMmM B YCNOBUAX 3adauun, WUMETCs
3a4aToyHble hOpMbl aHanm3a, OTCYTCTBYET pedriekcuns, nnaHMpoBaHue;

2. aHaNUTUYECKNA YPOBEHb TEOPETUYECKOrO TUMA MbIWMEHUS — Y LIKONbHUKOB
SMMMPUYECKNA Ccrnocob OpmMeHTauMM B YCIOBUSIX 3a4ayun, HO YK€ MMEKTCS 3a4aTOuHble
dopMbl pechnekcmm n NNaHMPOBaHUS, Ha4YarnbHblE CTAaAUN CTAHOBIIEHUS aHanMaa;

3. NNaHUPYIOLWNA YPOBEHb TEOPETMYECKOrO TUNa MbIWMEHNA — Yy LUKOSIbHUKOB
TEOpPEeTUYECKNA Ccnocob oOpueHTauum B YCMOBUAX 3adadn, MMEeTcss OTHOCUTENbHO
pa3BuToe OencTBME aHanuia, HabngaeTcs NpouecCc CTaHOBMEHUS pedrekcun u
NMaHMPOBaHWS;

4. pethneKkcupyroLmnn ypoBeHb TEOPETUYECKOrOo TUMa MbIWNEHUA — Y LUKOSIbHUKOB
TEOPETUYECKNIA CNOCOb OpMeHTaLMM B YCNOBUAX 3adadn, NPOSIBIISIETCA OTHOCUTESbHO



BbICOKMI YPOBEHb pa3BUTUA pednekcun, aHannsa n nnaHMpoBaHUS.

Ha ocHOBe 4eTbIpéXx Tunax MbIWMEHNS ObilNM COCTaBMEHbl pa3Hble 3adayn ans
nccnegoBaHnst MaTeMaTUYECKOro MbIlWMeHUss B pasHbix knaccax. Okasanocb, 4TO
aMnMpuyecknm mblwneHnem obnagatot 83,3 % TpeTbeknaccHukoB u nopsigka 40 %
yyauwmxca 9 knaccoB. 3agadnm Ha cogepaTtenbHbli aHanua npasunbHO pewnnu 8,4 %
TpeTbeknaccHukoB u 53,8 % pessiTuknaccHukoB. [Mpnyém oOHM pasgenunucb Ha 3
rpynnbl: TeM, KTO NPaBUbHO PELUUST 3a4a4yn Ha aHanua (BTopon Tun mblwnexHns) — 4,2 %
y TpeTtbeknaccHukoB u 11,5 % peBaTuknaccHukoB. BTopas rpynna — 3TO Te, KTO
NpaBUMbHO PELUUNM 3aJady Ha aHanu3 1 nnaHupoBaHue (TPETUM TUM MbILWMEHUS) —
4,3 % y TpeTtbeknaccHukoB 1 30,8 % y OeBATUKNACCHUKOB. M TpeTba rpynna 31o Te, KTO
NpaBUMbHO pPELUNNN 3a4ayn Ha aHanua, nnaHupoBaHue u pednekcuto (YeTBEPTLIN TUN
Mbiwnenns) — 11,5 % OeBATUKNACCHUKOB U HU OOHOr0 TpeTbekiaccHuka [4].

Takum o6pasom, O4YeBMOHO, YTO TEOPETUYECKMM TUMNOM MbilWneHns obnagatoT
npumepHo 10 % y4awmxca 9 knaccoB. 3TO CBA3AHO CO CneunmdUyeckMM XapakTepom
MaTEMaTMYECKOrO MbILLMIEHUA W  OTCYTCTBMEM pPa3BUTUSA MepBOHAYasrbHbIX OCHOB
TEOpPEeTUYECKOro MbILSIEHNA B Ha4YanbHOM LWKONe U cpegHeM 3BeHe, a, BNOoCrneacTBumn, U1
B CTaplUeM 3BEHE, MMEHHO MO3TOMY LLKOJIbHUKOB C YCMELHbIM 3HAaHWEM MaTemaTUKu
HaMHOro MeHbLUe, YeM B Nobbix gpyrnx obnacTtsx [6-8].

Takke npu paccMOTpeHUM pasBUTUS MaTEMaTUYECKOrO MBbILLMIEHUS Takke He
cnegyeT 3abbiBaTb 00 ypoBHe MaTeMaTuyeckux 3HaHuMK ydvauwmxcd. PaccmoTpenue
0COBEHHOCTEN BLINOMHEHNA 3alaHU MaTeMaTU4ecKoro CoAepXaHusi nokasbliBaeT, YTo
NPOsIBIIEHME  CPAaBHUTENbHO  HU3KMX  BO3MOXHOCTEM  yvallMXCA  CBA3AaHO C
HeJOCTaTOYHOCTbIO UMW C OTCYTCTBMEM MaTeMaTUYeCKMX 3HaHUK, KOTopble MOrnu 6bl
CNYXUTb cofepXaTenbHOM OCHOBOM (PYHKUMOHMPOBAHUS MblweHna. Hanpuwmep,
HECMOTPS Ha OTHOCUTENbHYIO [AOCTYNHOCTb MaTemMaTtuyeckon 3agaudn: «bokosas
CTOpOHa paBHOGepEeHHOro TpeyrorbHWKa BABoe 6onblue ero ocHoBaHus. Ero nepumetp
paBeH 45 cM. HanTtn BenuuMHy CTOPOH» UCMbITYEMblE 3aTPYAHSAIOTCHA B YCTAHOBEHUMU
CBSA3N MeXAy NepMMeTPOM U CTOPOHaMM TpPeyrosibHUKa: BCTpeyanuch pelleHus Bunaa

X+2-x=45,

(2-x+x)2=45,

45=a+b+cun T. AO.

30ecb  SIBHO  nNpocrexumBaeTcs MNOHUMaHMe HeobxoguMOoCTM  aHanmsa, Ho
NposIBNSIeTCA HEeBepHOe €ero ocyllecTBrneHve, OOycrnoBrieHHoe HegocTaTtkamu B
dhopMMpoBaHUN MOHATUN paBHOGEOPEHHOCTU TPeyrofibHWKa, nepumMeTpa Kak CyMMbl
BceX (TPEX) CTOPOH, YTO He OaéT BO3MOXHOCTM COAEpXKaTenbHOro aHanusa cuTyauuu.
AHanun3 MHoxecTBa NoAo6HbIX CriydyaeB AaéT OCHOBaHWE npegnonaraTb, YTO BaXXHbIM U
pewawuwmMm MOMEHTOM B MNepexoge Yy4yalwuxcd OT O[HOro YpPOBHA  pasBUTUA
MaTtemMaTU4YeCKoro MbIlWMEHNA K [OpYyroMy SABNAETCA YCBOEHUME UMW cofepXXaHus
MaTeMaTM4eCcKoro 3HaHus. B 3TOM cMmbicne pasBuTMe MaTeMaTUYeCKOro MbILLNEHUSs
coumanbHO OOYCNOBMNEHO: BeAylWWM B HEM SBNSAETCA pasBUTME MaTeMaTUyecKoro
cogepXaHus, ycesamBaemoro ydawmmucs. locnegHee, BeposiTHO, 1 OyaeT onpenensTb
CYTb pa3BUTUS MaTEMaTUYECKOro MblLLUIEHUS.

Ho KakuMm wnMeHHO 06pa3oM AO0SMKHbI (POPMUPOBATLCA OCHOBbI TEOPETMYECKOrO
MbILMEHNS B Wkone? MOXHO BblOeNUTb CreaytoLWwmnini KOMNEKC HeobXoaMMbIX YCIOBUM
ANSA OCYLEeCTBIEHMS 3TOro npouecca:

1. AnuTeNbHOCTL  Mpouecca  pasBUTUA  MbIWMEHUA:  OCYLLeCTBfEHWe  ero
NMOBCEAHEBHO M HA KaXXOOM YPOKE;

2. HegoNyCTUMOCTb NOrPELLUHOCTU B JTIOTMKE U3NoXeHus y4ebHoro matepunana;

3. BOBMEYEHNE YYEHUKOB B MOCTOSAHHYO paboTy No pasBUTUIO CBOErO MbILLNEHMS,
BKMOYEHUE B coaepXaHne obyvyeHns cuctemMbl onpeaenéHHbiX TEOPETUYECKNX 3HAHUI: O
CYLLHOCTWN NOrMyecknx oopM M 3aKOHOB M O crnocobax OpPUEHTUPOBKM B BbINOSTHEHUM
YMCTBEHHbIX LENCTBUN;



4. opraHusauusi B TOM 4YMClie U BHEKNaccHom paboTbl No matemaTtuke. MIMEHHO BO
BpeMsi BHEKINACCHOW paboTbl yumTenb MOXET MakCUManbHO pa3BmBaTb MaTtemMaTuyeckoe
MbiLneHne B hopmarTe;

5. ycBoeHue cogepxaHnn mateMaTUyeCcKnX 3HaHUMN.

Takum o6pa3om, B KOHLENLMN LLUKONbHOrO 06pasoBaHns BblaeneHbl OCHOBHbIE Lienn
oby4yeHna — 310 oOyyeHMe y4valwmxca MNpuémMam MbILAEHUS U MeTogaM MO3HaHUS,
dopMMpOBaHNE Y HUX KaAYeCTB MaTeMaTMYeCKOro MbIWSEHUs, MaTemMaTUdYecKux
MbICIIUTENbHbLIX CNOCOBHOCTEN U yMEHUA. NHbIMKM crioBamn, ofHa M3 OCHOBHbIX 3agay
LUKOSIbHOrO MaTemaTuyeckoro obpasoBaHMss — 93TO pas3BUTME MaTeMaTU4eCKoro
MbiweHns. MNeaaror C NOMOLLbIO 3AMNUPUYECKUX NCCeaoBaHnin (ONnMcaHHbIX B cTatbe 4)
MOXEeT MMeTb B BMAY, YTO Yy4YaLMNCH, HAXOOACb Ha HEKOTOPOM YPOBHE pas3BUTUSA
MbILUMIEHUSI, WUMeeT onpeaenéHHble BO3MOXHOCTU B CaMOCTOATESIbHOM pPeLUeHuun
onpeaenéHHoro Knacca 3agad, a ¢ NOMOLLbIO y4nuTens — 3agad u Aapyroro knacca. 910
nokasblBaeT, 4TO pas3paboTka yyuTenem CUCTeMbl YyYeBHbIX 3ajay U UX YCBOEHue
yyalwmmcs co3gaéT npeanochbifiki ONa CTAHOBMNEHUS Crieayltowero ypoBHS pasBUTUSA
WHTEennekTa NyTém peanuaaumm ngen 3oHbl Gnuxkaniiero passuTmS.
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