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PopmMupoBaHMe MbICNUTESNbHbLIX onepauun y aeteun 8-9 ner
nocpeacTBOM U3yUYeHUs MaTepuarna no reomeTpum

AHHOmMauyus. Cmamebs rocesiuieHa 80rpocy pa3eumusi MbIC/IUMesbHbIX ornepauuli y 8mo-
POKIIaCCHUKOB 8 Mpoyecce Uly4eHusi ceomempuyecko2o mamepuarna. OnpedeneHsl u rnpo-
aHanu3upogaHbl OCHOBHbIE 8UOLI MbICIIUMESIbHbLIX orepauuli U 0CObeHHOCMU U3yYeHUsl
2eoMempu4ecKko20 Mamepuarsna 80 2-M Kracce. Ha ocHoge amnupu4yecko20 uccredosaHusi
rno npobneme paszsumusi MbICIIUMESbHbIX onepauyull y 8mopOoKIacCHUKO8 rposepeHa 3gh-
gekmusHoCcmb ycriogul pa3eumusi MbIC/IUMEbHbIX onepayull 8 npouecce uly4eHus 2eo-
mMempudeckoeo mamepuana. [NpedcmasneHbl pasgusaroujue 3adaHusi Ha 3akpernyieHue
3HaHul u ymeHuld rno memam 2eomMempudul.

Knroyeenble cniosa: MbiwnieHuUe, MbICIIUMerbHbIe ornepauuu, 2eomMempuyeckuli Mamepuarl.
Pa3den: (01) nedacoauka; ucmopusi nedazoc2uku u obpa3zosaHusi; meopusi U MemoouKa
obyyeHusi u eocriumaHus (o npedmemHbiM obriacmsm).

OpHa 13 rmaBHbIX 3a4a4 COBPEMEHHOro 00pa3oBaHUsA — UHTENSEKTyanbHOe pasButmne
yyawmxcsa. PegepanbHbi rocyaapCTBEHHbIV 06pa3oBaTenbHbI CTaHAAPT BTOPOro MoKose-
HUS onpeaenseT HeobxoaNMOCTb POPMUPOBATL Y YY4EHNKA YMEHWE pe3ynbTaTUBHO MbICUTD.

MbIneHNne pa3BMBaETCHA B TEYEHNE BCEW XM3HM YenoBeka. OTO BbICLUMI MO3HABa-
TenbHbIN Ncnxmyeckni npouecc. CnocobHOCTL K pasBUTUIO MbILLIIEHNSA MNOSABSIETCS C MO-
MEHTa POXAEHNSA YENIOBEKA N OCTAETCHA B TEYEHMNE BCEN XKU3BHM.

Bornbloe KONMYeCTBO OTEYECTBEHHLIX U 3apyBeXHbIX YYeHbIX 3aHMManocb npobne-
MOW pa3BuTUS MbllneHns. Hanbonee BaxkHbii Bknag BHecnn C. A. PybuHwTenH, B. B. [a-
BblooB, A. H. JleoHTbes, XK. MNuaxe, J1. C. Boirotcknin n gp. imn Obino Teopetnveckun 1 onbIiT-
HbIM NyTEM [4OKa3aHO, YTO LLKOMA He B NOSTHOM Mepe NpeaocTaBnaeT Haanexawmm ypoBeHb
pa3BuTUA MblwreHns. [1o cnx nop ata npobrnema octaeTcs akTyanbHON.

N3BecTHbIN hrnocod n ncmxonor C. J1. PyGunHwWTENH nccnegoBan MbllfeHNe Kak ge-
ATENbHOCTb U Kak npouecc. OH nonaran, YTo «MbllfIEHNe — OBUMXEHNE MbICIU, KoTopas
BeJeT OT OTAENbHOro K obLemy 1 ot obLero K otaensHomy» [1].

B. B. [laBblgoB onpenenun, YTo MblLUIEHNE YerioBeKa NOHMMAaETCA Kak cneumgunye-
CKMI cnocob esaTenbHOCTU, MOUCK 06A3aTeNbHbIX YCNOBUN METOAOM haKTU4eCKoro (ouk-
CUPOBaHNA CUTYyaUMI, Kak NpaBusio, nytem mMoaenmposanus [2].

CoeTtckun ncuxonor n negaror A. H. J1eoHTbEB n3yyan MblWEHNe Kak HEKMN OCOo-
3HaHHbINA NMPOLIECC OTPaXEHUs OENCTBUTENBHOCTM B €€ CBA3AX U OTHOLWEHMSX. B cBasu u
OTHOLLEHUS BKITHOYAKTCHA HEQOCTMXKUMbIE YYBCTBEHHOMY BOCNPUATUIO OO6bEKTI [3].

Lsenuyapckuit ncnxonor un unocod »KaH Nruaxe oTmevarn, 4To B npoLecce pasBuUTus
npoucxoauT agantauus opraHnamMa K okpyxatowen cpege. OH roBopusi 0 TOM, YTO MblLLSie-
Hue sBnseTcs oyHOaMEHTOM Pa3BUTUSA NMCUXUKN, MOTOMY YTO OCMbICIIEHNE obecneunBaeT
NPUCNocobneHHOCTb K OKpyXatoemy mupy. Nog npMcnocobneHHoCTb0 OH NOHUMan Tep-
MWH «agantaumsa»: «Agantaumsa — He NacCUBHbLIWM NPOLECC, a akTUBHOE B3aMMOOeNCcTBue
opraHmama c npegmeTHon cpegon» [4].

B ncuxonormn mblineHne Kak ncuxmyeckui NpoLecc UMeeT CreayoLyto CTPYKTYpY
(cm. puc. 1).
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MbiwneHune ~ MebicnuTenbHble onepaunm
Buabl mbllinexHnsa
v i L
DOpMbI MblLLNEHNS
aHanus
HarnsaHoO-AeNCTBEHHOE
CUHTE3
HarnsigHo-obpasHoe
noHsiTne obobLeHne
CNOBECHO-Nornyeckoe
cyxneHne CpaBHeHMe
KOHKpeTum3aums
YMO3aKIlo4YeHne P H
abcTparupoBaHme
Knaccudukaums

Puc. 1. Obwas xapakmepucmuka MbILIEHUS KaK MCUXu4ecKkozo npoyecca

[Mpouecc obyyeHns HanpaBrieH Ha pelleHne BaXHbIX 3a4ad, cpeamn KOTOpPbIX MOXHO
BblAENNTb OCHOBHbIE: 0By4YeHne aeTen pasnuyHbiM cnocobam yCBOEHUSA 3HaHUKN, a Takke
aKTUBU3aLMIO NHTENNEKTYanNbHON OeATenbHOCTU. [lepedncneHHble 3agayun cBs3aHbl C pas-
BUTUEM MbILLNEHUS, cneoBaTernbHO, C Pa3BUTUEM MbICIIUTENbHbIX Ornepauni.

MblWneHne XxapakTepusyeTcss Hanuunem MbICinTeNbHbIX onepaunn. ObcTosTenb-
CTBOM CTaHOBIMEHUA UHTENNEKTyalrlbHO pa3BUTOM NMUYHOCTU ABIISETCA NPOoLEecC No3HaHus
4YeSI0BEKOM OKpYXKaroLero Mmpa npu noMoLLm MbICANTESbHbIX onepaumi. CnegosaTensHo,
MbICNUTENbHbIE Onepaunn MOXHO Ha3BaTb K MHCTPYMEHTOM MO3HAHUAY.

MogpobHee 0CTaHOBMMCS Ha TPAKTOBKE MOHATUS «MbICIIUTENbHAA onepauusa» 1 pac-
KPbITUWN CYLLIHOCTU KaXXaoro eé suaa.

[MpoaHanuanpoBaB NOHATUSA, COOPMYNUPOBAHHbBIE YY4EHBIMU, MOXHO CKa3aTb, YTO «MbIC-
nuTenbHas onepaumsy (MbICIUTENbHOE AENCTBME) NPeACTaBNseT onpeaerieHHbIn cnocob ae-
ATENbHOCTb MO3ra, B MPoLecce KOTOPOro YeNoBeEK peLlaeT MbICIUTENbHbIE 3a4a4n.

PaccmoTtpeB pabotbl C. J1. PybuHwrenHa n M. H. MNocnenosa [5], MOXHO OTMETUTD,
4YTO aHanu3 — MbICNIEHHOE U NpakTudeckoe pasbneHne Ha anemMeHTbl Habnwgaemoro obb-
eKTa, BblAeNeHne 3reMeHTOB, N3ydYeHne Kaxaoro Unu onpegernieHHon 4actu B OT4eNbHOCTU
Kak 4yacTu uenoro.

YyeHsble C. J1. PybuHwTtenH, M. B. Nameso, P. C. HemoB 1 gpyrue onpenenunnm CUHTE3
KaK MbICIIEHHOE 1 NpaKTU4eCcKoe cCoeNHEHNe YacTeun unm CTopoH Habngaemoro unm nsy-
Yaemoro obbekTa B Lenoe [6-8].

P. C. HemoB 1 MHOrMe gpyrmue yvyeHble roBOpunn o TOM, YTO CpaBHEHUE — MbICIIUTENb-
Hasi onepaums, packpbiBatoLwas obLiee n pasnMyHoe CBONCTB, sBneHni. Onepauns cpaBHe-
HUSA OCYLLECTBIISIETCA HA OCHOBE BblOENIEHUSI TEX YEPT, KOTOPbIE UMEIOT Ba)KHOE 3Ha4YeHue
ANA pelleHns 3afad Kak Ha NpakTUYeCcKoM, Tak U Ha TeopeTUYeCKOM YPOBHSX [9].

MocneposaTtenb u yvyeHuk J1. C. Boirotckoro A. H. JIeOHTbEB, KaK 1 ero y4ntesb, CYun-
Tan, YTo abcTparmpoBaHMe — MbICIIMTENbHbIA NPOLIECC, B XOA4€E KOTOPOro BblAENATCSA OT-
AernbHble CBONCTBA HabnogaeMblXx OOGbEKTOB U MPOUCXOAUT OTBIEYEHNE OT HEHYXHbIX Ha
AaHHbIN MOMEHT npu3Hakos [10].

MpoaHanuanposas padoty J1. . Tuxomuposon n A. B. bacoBa o0 pa3sutum onepauuu
KOHKpeTn3auum, MOXHO AaTb Takoe onpeneneHne 3ToMy MOHATUIO: KOHKpeTusauust — 3To
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n3ydyeHne obbekTa BO BCEX €ro CyLEeCTBEHHbIX B3aMMOCBA3SX, abCcTparMpoBaHue oT OT-
AenbHbIX CTOPOH 06beKkTa 1 BOCCO34aHNe MbICIEHHO KOHKpeTHoro [11].

B. B. [JaBbloOB B CBOMX TpyAax OCBETUN CYLLHOCTb AaHHOrO TEpPMUHA 1 an emy onpe-
aerneHue, 4to obobLLeHNe — 3TO MbICIiEHHOE 00 beaANHEHNE NPEAMETOB U ABIEHNA MO UMe-
owmmcs odbwmm ceoncteam [12].

J1. ®. Tuxommnposa gana Hambonee To4HOE NOHATME Knaccudukauun. Mo ee crnosam,
«Knaccudgukaumst — pasmMeLLeHe no rpynnam, rge Kaxagasa rpynna, Kaxabln Knacc umeet
CBOE MOCTOSIHHOE MECTO B 3aBMCUMMOCTM OT OCHOBaHUA ans knaccudukaummy [13]. MHave
roBops, Knaccudukaums — rpynnmpoBka 06BHEKTOB NO 06LWMM (CXO4HBIM) NPU3HAKaM.

Heobxoanmo nogHATbL BOMNPOC, KacalowmMncs pasBuUTUS MbICIIMTENbHBIX onepauun y
MMaALWMX LWKOSTbHUKOB.

A. A. JTiobnnHckas B CBOMX Tpydax 3aTparMBaeT Nnpobnemy, kacaroLlyocst pasBuTus yme-
HUS1 aHaNU3npoBaTb U CUHTE3UPOBAaTL Y AeTen MraLlero WKornbHoro Bo3pacta. OHa Jokasbl-
BaeT BaXHOCTb Pa3BUTUS aHANUTUKO-CUHTETUYECKON AEATENbHOCTM MO3ra LUKOSIbHUKOB, Tak
Kak 9TO CKasblBaeTCsl Ha rmybuHe nx teopeTtndeckux 3HaHui. A. A. JIlobnuHckas 3aocTpsieT
BHUMaHVE Ha BapuaTMBHOM MCMOSb30BaHUM MOSTyYEHHbIX 3HAHWUI YYaLLUMMCS, TO eCTb YYEHUK
AOMMKEH yMeTb MPON3BOANUTL MPYNNMPOBKY, yMeTb 0600LWwaTh, aHannampoaTb U T. n. [14].

Mo mHeHuto K. [1. YiumMHCKOro, cpaBHEHNE UrpaeT BaXXHYKO pOSb B pasBUTUM MblLUfe-
HUS. YCNeLWwHOoCTb Y4eHus onpeaenseTcs B 3Ha4YNTENbHON Mepe TeM, chOpMUpOoBarioch in
Y LUKOMBbHUKOB YMeHWe cpaBHuBaTh [15]. YcTaHOBNEHO, YTO AeTSM 3TOro Bo3pacTa npoLle
HanTW pa3nnuus B o6bekTe, NO3ITOMY Ha NepBbIX Nopax uenecoobpasHo npeanaratb 3aga-
HUSA Ha HaxoXOeHue pasnuyuin, a 3atem cxofcTtsa. [1o mMepe oBnageHus 3TUM NPUEMOM
YKa3aHHbIA NOPSAOK MOXET MEHATLCA U KOMOUHNMPOBATLCS.

[ns Toro 4ToOLI BbipaboTaTb YMEHUE Yy AeTen abcTparmpoBaTbCsl, BaXXHO npu otbope
mMartepmarna u ero ucnonb3oBaHun cobniogatb asa TpeboBaHusA: BblbupaTb MaTepuan ¢
B0onbLWMM KONMYEeCTBOM 0H6BEKTOB UCCIeAoBaHUS, B npoLecce abcTparnpoBaHus yumTb ae-
Ten HasblBaTb NPU3HAKKU, NO KOTOPbLIM OHU «OTCEANNY TOT UNN NHOWN OOBHEKT.

M. M. bnoHckmin cpean Bcex onepauuin BblaensieT onepauuio KoHkpeTnsaumm. OH cuun-
TaeT, YTo OHa nmeeT 6onbLIoe 3Ha4YeHne B y4ebHOM npouecce, Tak Kak crnocobHa cBs3bIBaTb
NPUOBpPETEHHBbIE 3HAHWUSA C XKMU3HBIO N CNOCOBCTBYET NPaBUSILHOMY NMOHUMAHUIO OENCTBUTESb-
HOCTU [16]. Y yyawmxcs Bbi3blBaeT TPYAHOCTb NPON3BOAMTL 0606LLeHME, Hanpumep hopmy-
NMpOBKa BbIBOAOB. [leTaM mMnagwero LWKOMbHOro Bo3pacTa He Bcerga yaaeTcs BblaenuTb He
NpPOCTO 0bLLEee, HO 1 CyLLIECTBEHHbIE 0b6LLME Npu3Hakn. [1oaTomMy BaXkHO B npouecce obyyeHus
CHadana getsiMm npegnaraTb 3aaHus Ha BbiSIBNEHWE pasnuyvi, a 3atem cxoacTs. [pu nono-
XWUTENbHOM pesyrnbTaTe BbINOSIHEHMS 3a4aHUN MOXHO COBMeELLATbh HaxoXaeHne Kak obLuero,
Tak n pasnuuun. I1. M. bnoHckmi nonaran, 4To B NpoLecce Knaccuukauum 4eTn aHanusnpyoT
npeanoXeHHY CUTyaLuio, crieqoBaTernbHO, MPOUCXOANT U3ydeHne obbekTa Unm SBneHns, rno-
cne BbIAENATCH UX CYLLLECTBEHHbIE NPU3HaKN Ha OCHOBE aHanu3a u cuHTesa [17].

OTeyecTBEHHBIMW 1 3apybexHbIMU NegaroraMmu U NCUxXosioraMy foka3aHa BaXXHOCTb
MblLWNeHNs. Pa3BnTre MbILNEHMs NPSIMO 3aBUCUT OT KOMMJSIEKCHOIO MCNOSb30BaHUSA MbiC-
NUTenNbHbIX onepauun, 4To obecneynBaeT AOMKHOE YMCTBEHHOE Pa3BUTUE yYaLLMXCS.

PasBuBaTb MbiLLIEHME BO3MOXHO Ha KaXXOOM ypoKe, HO NpakTuka obyyeHus nokasbl-
BaeT, YTO Ha ypoKax MaTtemMaTuKu MOXeT NMPOUCXOAUTb CUCTeMaTuyeckoe, HarnpasreHHoe
opMmUpPOBaHNE JNTIOrMYECKMX MOHATUI. VIMEHHO B MaTeMaTuKe coaepXXaTcsl OrpOMHbIE MO-
TeHUManbHble BO3MOXHOCTW OS5 Pa3BUTUS MbICIIUTENbHbIX Onepauuin.

OaHMM 13 OCHOBHbIX pa3gernioB MaTeMaTUKM ABRAsieTCS reomeTpus. Ha Haw B3rnsia, reo-
MeTpuyeckuin matepman obnagaet 60nbLIMM NOTEHLMANOM B pa3BUTUM MbICIIUTENbHbIX One-
pauuin. Ero MOXXHO ncnonb3oBaTth 4S5 COCTaBIEHUS KOMMMEKCHbBIX YNPaXKHEHWI Ha pa3BuTue
aHanusa, cMHTe3a, krnaccudukaumm, cpaBHeHus, 0606LeHns, abectparmpoBaHua u ap.
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HanbonbLien nonynspHOCTbIO Cpeaun LWKOMN NOMb3YTCA Y4eOHMKN MaTEMaTMKN Taknx

y4yebHO-MmeTOAMYECKNX KOMMNEKCOB, Kak «Llkona Poccun» (MatemaTtuka — M. . Mopo, C.
B. CtenaHoBa, C. /. Bonkosa), «[lepcnektusa» (MatemaTtuka — I. B. Jopodpees, T. H.
MupakoBa), «"apmoHus» (Matematuka — astop H. b. ictomunHa). Packpoem ocobeHHoCTH
N3y4deHnsi reomeTpU4ecKoro maTepuana Bo 2-M Kracce no BbibpaHHbIM Bblle y4ebHO-Me-
TOAMYECKUM KOMMSEKCaM, a Takke onpeaenum obliee cogepxaHme AaHHbIX y4ebHUKOB Ma-
TeMaTuKK, KacarLleecs reomeTpuyeckoro matepmana (tabn. 1).

Tabnuya 1
Co,qep)KaHMe reomMeTpu4yecKoro martepuana
CodepxaHue
aeon;igre% uye- «llkona Poccuu» «lMepcnekmuesa» «apmoHusi»
Mamepuana
"eomeTpunye- — «Yron. Bugbl yrnoB | — «Touka, npsiMas u kpusble | — «Yron. MHOroyronsHuk.

ckue durypbl

(npsmoin, ocTpbIn, Ty-
Mon)»;

TMHUNY;
— «[psiMasi, ny4, OTPE30K»;

MpamoyronbHuk. KBagpaTy;
— «Yron. CtopoHbl yrna. Bep-

— «[lMpsimoyronbHuK»; — «Yron. Mpsamoi yrony; WnHa yrnay;
- «Keagpat» — «[lMpamoyronbHuk. Ksag- | — «Bugbl yrnosy;
paT»; — «[eomeTpuyeckne urypsi:
— «[psAMOyronbHbIA napan- | Nnockne (Kpyr, NATUYTOMbHUK,
nenenuneay; KBagpaTt) U oO6beMHble (reo-
— «Bugbl yrnoe (npsimoii, | MeTpu4eckue Tena — Lap, nu-
OCTpbIA, Tynon); pamuga, UMnvHap, KoHyc, Ky6,
— «OKPYXHOCTbY napannenenunesn, npuama)y;
— «OkpyxHocTtb. Kpyr. Lap.
Cdhepar»
eomeTpunye- — «MunnumeTpy; — «MeTpy; — «[lMepumeTp  MHOroyronb-
CKune BennYnHbl — «MeTpy; — «[nnHa nomaHon. lNepu- | HUKa»;
— «[nuHa nomaHony; | MeTpy; — «MeTp»;

— «[lMepumeTtp mHoro-

yronbHuKa (npsimo-
YronbHUK, KBagpar)y;
— «[dnnHa  oTpeska.

EguHunubl onuHb»

— «[Mnowapapk duryp»;

— «EgnHnubl nnowagn
(cm2, am?, M2?);

— «[Mnowags npsamMoyrone-
HUKay;

— «O6BbEM durypbiy;

— «EgnHnubl gnvHbl. Mun-
numetp. KunomeTtpy»

— «[dnnHa nomaHony;

— «UeHTp oOKpyxXHOCTH, pa-
auyc, anameTp OKPYKHOCTU U
Kpyra»

AHanu3 y4ebHNKOB MaTemMaThKn Takmx y4ebHO-MeToaNYECKMX KOMMIEKCOoB, Kak «LLkona
Poccuny, «MNepcnektnea, «FapmMoHus», Nokasarn, Kakme CMeXHbIe TEMbI M0 reoMeTpumn nsyya-
IOTCHA BO 2-M Kracce, a MMeHHO «Yron. Buapbl yrnos (mpsiMon, Tynown n ocTpbin)y», «nvHa no-
MaHony, «MeTp», «lepnmeTp MHOroyrosnbHuKay, «lpsamoyronsHuk» n «Ksagpat».

C uenbto BbISIBNIEHMS YPOBHS Pas3BUTUSA MbICIIUTENbHbIX ONepaLumii y BTOPOKACCHUKOB
Oblna NnpoBeaeHa akcnepuMeHTanbHasa padota. OHa nposoaunack 8 MOAY COLW ¢ YNOT
Ne 10 r. KupoBsa, B0 2-m knacce (29 yyawuxcs).

KoHCcTaTUpyOLWKNIN 3KCNEPUMEHT COCTOSN M3 NATK ynpaHeHnn. Kaxxgoe ynpaxxHeHune
HanpaBneHO Ha BbISIBIIEHNE YPOBHA Pa3BUTUSA KOHKPETHOW MbICITUTESNbHOW onepaumu.

PesynbTat KOHCTATUPYHOLLEro akcnepumMeHTa nokasar, 4Yto y 24% ucnbiTyeMbiX BbICO-
KN YPOBEHb Pa3BUTUSA MbICIIUTENbHbIX onepauunn, y 66% cpegHun yposeHb, Y 10% HU3KMI
ypoBeHb. Ha oCHOBe AaHHOro aKcnepuMeHTa onpeaerneHo, YTo y AeTen HeaoCTaToOYHO pas-
BUTbI CrieayoLlime MbliCnNUTENbHbIE onepaunn: cpaBHeHue, oboblieHne, abcTparmpoBaHme
N KOHKpeTusauus.
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[na Gonee BbICOKOrO YPOBHS PasBUTUS AAHHbBIX MbICIIMTENbHBIX NpoueccoB Obina
nposegeHa dopmupyrowias paboTta, BO BpeEMSA KOTOPOM MCMONb30BannCh cnewlmanbHo no-
pobpaHHble 3agaHus. OHa npoxoauna B TedeHne 1,5 mecsues.
3agaHuns coCcTaBnAnMChb € y4eTom creundumkm paboTbl nccrnegoBaHnsa U n3y4aemoro
2-M Knaccom Mmartepwuana Ha nepuoa npoeeaeHus akcnepnmeHTa. Kaxxgoe 3agaHue Hanpas-
NIEHO B KOMMJIEKCE Ha pa3BUTUE CPa3y HECKOSbKMUX MbICITUTENbHbBIX onepauun, HO B 60sb-
LLEN Mepe Ha pa3BuTME onepaunin cpaBHeHUs, 0006LLEeHNs, abCcTparnpoBaHns N KOHKPETU-
3aummn (Tabn. 2).
Tabnuya 2
3apaHua opmMmupyroLlero aKcnepmMmeHTa

U3yyaemas

mema Kpamkasi xapakmepucmuka 3adaHuli no Kaxdoli meme

OnuvHa nomaHon | 1. Mpadunyecknin AUKTaAHT C UCNOMb30BaHUEM YCTHOro cyeta. [laHbl paBeHcTBa. [leTu Ha
Cnyx onpeaensitoT X BEPHOCTb UINN HEBEPHOCTb, OMKCUPYS B TETPaamM B Buae nuHvn. B
pesynbTare Mony4arT foMaHyto nuHuio. OnpeaensioT KONMYeCcTBO 3BEHLEB M BEPLUUH.
CpaBHMBalOT NOMNy4YeHHbIE AaHHbIEe

2. Ha pocke HavyepueHbl 4 floMaHble NMHUK. YunTenb 3a4aeT BONpOChl pa3BuBatoLLEro
TMNa, yyalumecs onpeaensioT Ty UMM WHYK NloMaHyl. Hanpumep: «Y kakoi nomaHom
Gonblue BCEro 3BeHbEB, HO 4 BEPLUMHLI?» U Ap.

3. Ha pgocke HauyepueHbl 2 fiomaHble U rpaduyeckm mMsobpaxkeH Oomuk. Heobxogmmo
y3HaTb, Kakas JOpPOXKa OJIMHHEE, UCNONb3ys pasHble CNocoObl U3MEPEHUS, HO HYXXHO
BblbpaTh cambll pauMoHanbHbIN

Yron. Bugbl yr- | 1. Yyawumca Heobxoanmo pasgenvTb umerowmecs yrmel Ha 3 rpynnel. Kaxgon rpynne
nos AaTb HasBaHue. Boinncatb HomMepa yrnos kaxgow rpynnel. M3 yrnos 3-n rpynnbl cocta-
BUTb OUrypy 1 AaTb €N Ha3BaHue

2. Yyawumcsa Heobxogumo onpegenvTb BUA yrna, HauTu BepLunHbl 1 0603HauYnTbL Byk-
BOW, AOCTPOUTb TyMOKW yron Ao curypbl 1 gaTb el Ha3BaHne. CaMOCTOATENbHO COCTa-
BUTb OUrypy M3 YIINOB, B KOTOPOW €CTb 2 OCTPbIX U 2 TynblX yrna

3. Yyawumca npegnaraeTcs C MUCMONb30OBaHUEM YrofibHWKA MOCTPOUTL Urypy Tak,
4YT0ObI 66110 2 NpsAMBIX, 1 OCTPBLIN 1 1 TYNOW yribl, N AaTb €N Ha3BaHue

MepumeTtp MHO- | 1. Ha gocke npeactaBneHbl Urypbl (TPEYronbHUK, YETbIPEXYTONbHUKK, LUECTUYTONBbHUK).

royronbHuka 3apaHue: «PaccMoTpu gaHHble cdurypbel. UTo 06beamHsieT atu cdurypel? Ha kakue Tpu
rpynnbl UX MOXHO pa3buTb? Hanan nepnmeTp TOro MHOTOYrofbHWKA, Y KOTOporo 6onbLue
4 CTOPOH»

2. [laHbl MHOTOYroNbHWKM, BHYTPY KOTOPbIX HanMcaHbl YUCIOBbIE BbipaxkeHusl. 3agaHue:
«CoenHM MHOTOYrofIbHUKM Napamu Tak, YToGbl 3HauYeHMe 0aHOro GbINo paBHO 3HAYEHUIO
APYroro YMCrioBoro BblpaykeHus. Hanan napy duryp ¢ HauMeHbLM pe3ynbTaToM U ap.»

3. Ha kapToukax Hayep4eH TpeyronbHUK 1 3 oTpeska. 3agaHue A CaMOCTOATENbHOM
pabotbl: «Onpegenu nepumeTp durypbl. Kakon u3 gaHHbIX OTPE3KOB paBeH ee nepu-
MeTpy? HayepTn MHOroyronbHuK, NEPMMETP KOTOPOro paBeH CyMME OfIMH BCEX OTpe3-
KOB»

MepumeTp npa- | 1. Mpaduyecknini anktanTt. 3agaHue: «Cneea oT kpas cTpanuubl otctynn 10 kneTok. lMo-

MOYrosibHUKa CTaBb TOYKY. HaunHaem asuxeHune. 2 — Bnpaso, 4 — BHu3, 10 — BneBso, 4 — BBepx. Kakas
durypa nonydunacb? lNpeBpatn e€ B npsamoyronbHuk. [Joctpon. Hangn nepumeTtp gax-
HOro NPSAIMOYroSibHUKa»

2. NocTpon NpsMOYrofnbHUK, ANMHA KOTOPOro paBHa 4 cM, lWupuHa 2 cMm. BHyTpu gaHHoro
NPSIMOYrofnbHMKa NOCTPON HOBLIN MPAMOYrofbHUK (AnnMHa 3 cM, wupuHa 1 cm). Kak, He
BbIUMCIISIA, MOXHO onpeaenuTb, NepMMETP Kakoro NpAMOoyronbHuka 6onblie? MNoyemy?
Hangu nepumeTp Kaxaoro npsMoyrofibHUKa U CpaBHWN pesyrbTaThl

3. ®opma paboTbl — rpynnoBas. 3agaHue: «HavepTuTe NpsAMOYrofibHUK CO CTOPOHaMK 8
n 10, 15 1 10, 11 n 20 cMm. Hangnte, He BbIMMCASAS, NEPUMETP KaKoro NpsiMOYronbHUKa
O6ynet 6onble? Kakon nepumeTp y Bac nony4mnca? Y Koro nepumeTp umeeTt Hambonb-
Lee 3HavyeHme (yvawmecs noaresepxaaroT runotesy)? NogHnumuTe pyky Te, y Koro nepu-
MEeTp NPsIMOYrofbHMKa paBeH vucny 3 gecaTtka n 6 eavHuy n ap.»
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H3Y4HO-METOANHECKUIA
SAEKTPOHHbBIA XXYPH3A
Takum obpasom, nocrne npoBefeHus (OPMUPYIOLLErO JKCnepMMeHTa Heobxoaumo
KOHCTaTMpoBaTb 3EKTUBHOCTb MPUMEHEHUS pa3paboTaHHbIX 3a4aHUIN, Tak Kak B Mpo-
uecce HabnogeHUsa 3a BbIMOMHEHMEM YYaLMMUCA YNPaXXHEHUI 3aMETHbI SABHblE U3MEHe-
HWA: NO3HaBaTeNbHas aKTMBHOCTb, ObICTPOTa peakumn Ha BbINOSNHEHWE 3a4aHuns 1 Ap.
[nsa npoBepkn ahpekTMBHOCTHN NpogenaHHon Hamu paboTbl Ha hopmupytoLem aTane
aKcnepumeHTa 6bin NpoBedeH KOHTPOSbHbLIN JKCMEepPUMEHT. [lonyyeHHble OaHHble KOH-
TPONbHOrO 3KCNEePUMEHTa CPaBHUNK C LaHHbIMU KOHCTaTUpYOLWero, 1 Obina BbigBneHa no-
noxuTenbHas gnHamuka (puc. 2).

N
0 O

L
~ o0

B KoHCcTaTUpyoLwmit
3KCNEepUMEHT

=
o

KOHTpONbHbIV SKCNepuMeHT

Konunuecrso UCNbITyembiX
=
N

Bbicokuit ypoBeHb CpegHuii ypoBeHb HU3Kui ypoBeHb

YpoBeHb pa3BUTUA MbICUTE/IbHBIX ONepaL it

Puc. 2. [JuHamuka usmMeHeHuUst YPOBHA pa3sumus MbiCriumersibHbIX onepauutj Ha 66}/X amariax aKcriepumeHma

[Aunarpamma nokasbiBaeT, YTO KOSIMYECTBO AETEN C BbICOKMM YPOBHEM YBEMNYUIOCH C
7 0o 13 ucnbITyeMbIX, CO CpeaHUM YPOBHEM YMeEHbLINITOCH € 19 [0 13 ncnbITyeMblX, Takke
YMEHbLUNIIOCH KOSIMYECTBO UCMbITYEMbIX C HU3KUM ypoBHEM — OT 3 Ao 1. Y 8 ucnbityembix
N3MEeHUNacb OUEeHKa Mo BbINOSTHEHUIO HEKOTOPbIX OMArHOCTUYECKUX 3aaHUN, HO U3MEHe-
HUEe OLEHOK He BbINo CTOMb BbICOKMM, YTO MOrMO Obl NPMBECTU K NEepeMeLLEHNIO eTeln Ha
Bonee BbICOKNA YPOBEHb Pa3BUTUS MbICIIUTESNbHbBIX Onepauni, YeM Ha KOHCTaTUpyHLLeM
aTane aKCcnepuMeHTa.

NTak, npoaHannanpoBaB NCUXONIOrMYECKYIO NMMTEPATYpy, Mbl BbISICHUMN, YTO U3y4YeHne
MbILLIEHUST OTHOCUTCSA K YMCIY CaMbIX TPYAHbIX Npobnem ncuxonoruun. beino onpegenexHo,
YTO MbILUNIEHNE — BHYTPEHHMWI NPOLIECC, KOTOPLIN HanpaBfieH Ha pelleHne NOCTaBMeHHbIX
3aja4, B OCHOBE KOTOpbIX NexaT MbICnUTeNbHble onepaunn. B mnaglwem WKONbHOM BO3-
pacTe 3aknagbiBaeTcs yHAaMEHT, KOTOPbI BNOCNEACTBUN MOMOXET peLlaTb BaxHble, 60-
nee TpyaHble 3a4a4n B cTapLlem Bo3pacTe. Pa3sutuio kaxgon onepauumn Heobxoanmo yae-
NATb BHAMaHWe 1 noabvpath TakMe 3aaHus, B KOTOPbIX NPUCYTCTBOBAro Obl B KOMMNeEKce
MaKCUMarbHO BO3MOXHOE KONMYECTBO onepauun. X MOXXHO NPUMEHATb Ha KaXkOoM ypoke
n Ha nobom npeameTe, HO, UCXOAS M3 TEMbl paboTbl, GonbwKMM NOTeHUManom obnagaet
MatemaTuka, B HaCTHOCTU pasgen «l'eomeTpus».

Mcxoaa us Toro reomeTpuyeckoro Matepuarna, KoTopbii U3yyarncs Ha nepuos npoxox-
AEHUs 3KCnepuMeHTa, Mbl B3SIM TeMbl AN pa3paboTku 3agaHui Ha pa3BuTUe MbiCNnTENb-
HbIX onepaunin. Nommumo paspaboTaHHbIX 3a4aHui Ha Nepuoa hOPMUPYIOLLErO IKCNepu-
MeHTa Oblfin cOCTaBfieHbl AOMNOSIHUTENbHbIE 3afaHuUs FTEOMETPUYECKOro XapakTtepa Ha
AanbHerwee pasBUTUE MbICNUTENbHbBIX Onepauuin y BTOPOKNACCHMKOB. Takum obpasom,
aKcnepumeHTanbHasa pabota nokasana a¢EeKTMBHOCTb NCNOSb30BaHUSA AaHHbIX 3a4aHUN
Ha pa3BUTUE MbICITUTENbHbBIX Onepauni.
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