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URIAR XAPAKTEPHCTHKA PABOTH

ARTYSABHOCTS UPOCAGHME . POWeHMe B8AAYA BOROTOPOHHEI'O PASBUTHA
YUAWMXCH BCOOMOIETEABHON WMKOAK BARMOUT OT MOBHWA W KAYeOTBA
FHEORO-ROCIUMTATOABKOIO NPOULCOR, 00ECNEUeHKA BHCOKOLO YpPOoBHA
Ope NOAARS HUA KaXUOro y9eOHOro npe;MeTa, B TOM YACAE U MATEMATA-
KM, [loPRie HHe KaveOoTBA OOyHeuHMA MNPEUNONAIAeT COBEpWeHOTBOBH HAS
METOMMEM npenosapauua, [IpeanodTeHde J0ALHO OTUAABATHCA MEeTOJEM,
ONOCOOCTRY MM DASEUTMO M KOPPEKLAK MHCHATEABHOR UeATENBHOOTH

YUBIMX 0K ,
JOBOGKME MATEMATHYECKOI'O MaTEDUANS BHIHWBAET y yMCTBEHHO OT~

CTEABX YYawdxca OoJbllde TPYUHOCTH, KOTOpHE OOBACHANTCA 80CTpaK-
THOCTHO METEMaTHYECKMX NOHATHH, BeUOCTATKANM NO3HABATENBHOR le-
STEABHOOTH yvaumxcs ( T.A.Bnacoma, I.M.jyasueB, B.U.JyCoBCkidil,
AP Jdypun, M.C.lleB3nep, a.H.lud 8 Ap.), 8 MHOrLA K HECOBEPUE L~

CTBOM METOUMKM NPEenoNaB&HMUA. -
8 HaCcloANBe BpeMA B METOUUKe OCydYeHudA maTemaTdke BO BCOOMOIra-

TeABHOM WKONE CHSASHH 3HAUMTENbHHE WarK B paspalorTke adeKTHsHHX
npuemoB oOydenua ( H.J.Borauosckas, B.Ill.IpaxaxoB, H.%.Kyspvuda-
CHpOMATHMROBA, M.M.Kysbmuigas, b.K.Heape, H.H.Henomsamasa, hi.H.
neposa, ‘M.H.Cararos, H.T.Tawar, A.A.X#abko, B.B.ok u 4p.). Onsa-
KO BONPOC OO YCBOGHMHM YMCTBEHHO OTCTAajbHMd YYaWdM4ACA MaTeMaTHHEC-
Kix SBafufl @ ymeuuil B 06nacTH LSCATAYHHX ApoCe# He Oua Npe e TOM

COelMaNbHOr0 RCCJAeNOBanMA.
[ipescTaBiedus O NECATUYHHX HPOOAX QOPMADYQTCA y yHauMxcd da

Gase SHAHMA O OENHX 4uCAax, OOHKHOBEHHHX APOOAX M 4Yuciax, DOAy-
QeHHHX NPHE M3MEDeHAM BEJMYMH, TAK KK ueCATUYHHE IpOOH 00848 0T
odujami C HAME CBOPCTBaMHE. DaxiHM MOMEHTOM B NpOLECCe W3y4eHud
JeCATUYHHX Apodeit ABiAeTCA 0000ueHAe M iufdepesiMaldaA pasee no-
Jy4YeHHHX ¥ BHOBB (opmupyemsx 3Haddil. B cany cBoeoOpa3us Da3BATUA
MHCAKTENBHOM AEATENBHOCTH YMCTBEHHO OTCTaJNHX y HHX 3aMEJIEHHO #

¢ Goabuum Tpyuom PopMupyOTCA OpOLECCH a0CTPardpoBaHuA U 0000WEe RUA .
VHuleHMe XapaKTepu3yeTcA cAa00# DOLBAXHOCTED M 38CTORHOCTHEN. UTH
0CO0C HHOCTH MHCAMTENBHONH NeATENBHOCTH YyUeHHAKOB BCrnomoraTeabHo#t
WKONH MOILYT ABUTHCA NODEIATCTB4EM B OBJGACHAM MATEMATUHCCKUMA 3HS-
HUAMM, OCOOEHHO pasiesomM "LecATduuse ApoG4”, KOTOPHE BECH HOCTPO-
€8 B4 YCTEHOBJEHUM OTHOUEHUH MEELY O0BEKTaMd PasHOIoO posda. llosTo-
My BKTyanbHOM ABJASTCA PAa3paCOTHA METOMMKA OCYHCHAR ACCATHHH:M
JApoGAM BO BCHOMOrATeNBHOR wikoie, yYATHBa0E t 0CO0EHHOCT YyMCTBE i~
HO OTCTANHX WKOJIBHAKOB M HANPABACHHOR HA YCBOGHME Ui 00 001e H HuX
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gt 30 KOHOME PHOOTAX , KOTOPHM NOJNYMNBHH onepaipn o U8 Mgy

sHBH

M ApoOHH - PUABJOHME TOX TPYAHOCTeH, KOTOpus Hagy,
"‘ L

oTes Y ymMOTBEHHO OTOTANNX YHBUMXCA NpU yCBOO MK I CATIY

se i onpe e ne Hue ppUunK B TUX TpyJHocTe ity paaspadoris NCAX 010,
£ O-MeTOUHYE OKMX peKOMOHAA LI K OOBOPUOHCTRODAHID NPOUBGCA ayy,
QA J@CATHYHNM APOOAM .

% a .

1) OnpeleanTs, HUOKONBKO YOHBWHO OBAALEBAUT BHAHMAMM fgoq.
sugRNX Apoceit K yMeHUsAMA ONepUpoBaT: MMU YMOTBEHHO OTCTanne yyq.
wMecA K KOHIY HayueHHA BTOIO pas.uend MATEMATHRA BO BCHOMOTaTe ;.
gOff WKOAE; BHABUTH NPATAHK BOBMOXHHX TPYAHOCTEN yCBOE Husn ;

KOKMMA SHAHMAMA M YMEHUAMM, HEOOXOUAMHMA g

2) YCTAHOBHMTb, |
yOBOGHMA pasjena MaTeMATHKE "LecATMIHNE UPOCH", 00nauanT yuayye..
oMoraTeabHOM WKOJH Nepeji HAUAJNOM M3YHUEHWA 3TOIO pasiena;

¢cA BCO
3) onpeAeauTh MOXO0/HHE NCUXOAOI'O~NEJAroTdvYeCKre Tpedosanun
yMOTBEHHO OTCTAaJHX IIKONBHUKOB 1eCATAYHUM Hpo-

K cacTeme o0ydeHdA
4a OCHOBE COJiepxaHuA u3yvaenoro npelMeTa M MCUXONOTUYE CKUX

O0fM
ocoGesHOCTel yMCTBEHHO OTCTaJHK yJauuxcs;

4) paspadoTaTh CdCTEMY 3alaHdil, peanusyouyw UCXouHHEe Tpelo-
paHEA [10 BCEM BONPOCAM MdSy4YeHds IecATMYHEX Jpode#k [ad ydauwdxca

YI rnacca BCLHOMOraTeNbHON MKOJH, ¥ DKCOEPUMEHTEIBHO NPOBEDUTH

ge sfdeKTUBHOCTH; :
5) cjopMyAMpOBATH NCHXOJNOTO-0EJArOrA4eCKAe DEKOMBHLATIA K
COBEpIEHCTBOBAHAD METOMNAKU O0yde HiA lleCATAYRHM JIpoOAM BO BCHO-

MoraTeJgHO# uwkKoje.
TunoTesH MCCHAe JoBaHUA:
[. JMCTBeHHO OTCTajHe ydauuecd UCDHTHBAWT OOJNBUUE TDPYAHOCTH
B OBJAJeHA BHAHUAMA W yMEHWANA B OCNACTA JGCATAUHHX HpoGel B

cdly 00BEKTUBHHX ocodeHaocTe i mpeumera ( yCTaHOBJEHUe MHOT'MX
oTHOWe HKif) @ CBOEOOpa3ud MHCJIKTENIbROR NEATENBHOCTU [O3HEWWNX

CyOBSKTOB.

2. B ycnoBUAX COBPEMEHHOT'O OOyYeHHs MATEMATAKEe YMCTBEHHO OT-
CcranHe yuauuecs ke DOJHOCTBO poadsywT CBOZ LOSHABATEJbHHE BO3-
MOKHOCTM, NOCKONBKY [penojaBaHde pasiela "jecATAYHEE Apoon” crpof

ATCA Oe3 AOJNZHOU HAnNpaBJIeHHOCTH HA HX Pas3BATHE.
5. Ilocrpoexae pceif cAcTeMH OOyYeHMA NECATAYHHM APOOAM NOAKHO

CTPOMTHCA HA OCHOBE HMCXOLHHX NCAXONOIO-NeUaroruvecKux TpedoBadui,
clopuyndpoBadEEX Npd y4eTe XapaKTepa U3y4aeMoro npejpera U oco-
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GenROOTe ! NOSHANMX Oy OKe KTOB | POANINBALMA UCKOMUHHEX [CUXONOT0~
nejisroruveckax Tpetorauuit odecneuur Gonee COBepIE HHOe YCBOe Hue
SHAHMM 1 yMeunfl B OORBOTA JI© OATHYHHX APOOE } yuaMMACH BCHOMO~

raTenabHoft wKOnM.,

Mmm__!g_tﬂuo_m BRAWMANNA: MBYUOHHE NMATEPATYPHHX UCTOYU~

HEKOR NPORE@ L HMA HOUXONOIO-N€ AL OLUYe CROTO aKcnepuvmeuTa ( Ko-
HOTATHPYIWOI'O M O0yYamuero); AHANKS MKUCHME HHHX pacoT ydauuxcH;
Oecein © yUATeNAMH; UByueHMe MO AMKO-Me 1A Foruie CKo JIOKYyMEeHTa~

MK Y90 HUKOR ,
lepsuft aTan uMoone uoBaHUA KOHCTaTAMpPYyue I'o XapakTepa NpoBouMn~

0f C yvaummucA Yl knaccoB BenoMoratTenbHo#h mkonw ( 10O venomex)
B yHauumuca Y gnacca maccoBoft wkoad ( B0 4YeJioBEK) - nocae za-
BEPUIe HUA HM3y4YeHMA TeNH "JecaTH4yHEe upoOu". BTOpo# aTan BKAKYAN
KOHCTATHDY UMt aKCnepUMEHT, NpPOBOMMMHEY ¢ yyaumMdca JI kaacca
BCDOmOTaTe)bHOM wWKOAH ( 58 4YesioBeK) mepej HAYaJoM M3ydeHudss pas—
lena “ue3ATUYHNE MPOCH™; o0ydanwuit sKcnepumMeHT B IBYXx Y1 kKaac-
Cax BCOOMOraTeJbHO# WKOJH ( <6 4YENOBEK) H3 ypOKAx MaTeMaTUKA B
npejesiax y4eOHHX Y4COB, OTBeJeHHHX NpOrpaMmoil Ha u3ydeHude 3TO#
 TE@MH B J8HHOM Kiacce; K KQHTDONIbHH# B3KCNEePUMEHT, B KOTOPOM ydac—
TBOBaJIM" yYSHHKA OBYX SKCMHEDUME HT@JbHHX M UBYX KOHTPOJBHHX KJlac-—
coB ( 52 uesoBera). ; - ;
lionygeHune JiandHe noIBepranudch KOJAMYECTBEHHOMY W KA4eCTBEH-
HOMY 8HAJHSy. KOXMYECTBEHHHE UAHRHE 00paloTaHH C NpUMe He HUeM

METOLOB MaTemaTH%eCKO# CTaTUCTUKM.

Hayusasi HOB43HA. BrnepBHe BKCOEPUMEHTANHHO BHABJAEHH U ONMCAHH
OCOOEHHOCTH YCBOEHHA B3HAHER O LECATAYHHX HPOCAX ydeHMKaMMu, 3a-

KaHYHBaoW#AMY o0yJeHue BO BCOOMOTATENbHOM iWlKOJNE, B CDABHEHMX C
Tevu', Kague saaanﬂ'ia 3TO# OGNaCTH HAGAVAZNTCA J HOpMaJbHO pas-
BUBEIOWMAXCA WKOIBHAKOB MOCHE H3y4YeHdA TemH "LecAT4AYHHE HPOooh".
JCTaHoBleHo, YTO MHOTUE YMCTBEHHO OTCTaJLE yYalldecs HEe ycBauBa-
OT IAaBHOTO MATEMATUYECKOIO COMUEPXAHUA NeCATAYHON ADPOSH, CMeud-—
BAawr ApoOU C LeJHMM WdCNamd, HE OOHMMAOT 3HAYEHAA 3HAMeHaTens
IeCATUYHOMR 4pOGHA, WIOXO BAAJCOT CACTEMON METDUYECKUX MED U BhH-
paxedueM 9uCes, MONYYCHHHX OT M3MEPEeHWA C NPAMEHEHHEM U CATHY-
Hux apode if. _

boepepHe MNOKa38HO, 4YTO MHOIME YMCTBEHHO OTCTAJhE LETH K HAYa-
Ay OOyueHdA NECATHYHHM LPOOAM HE NOLALOTOBJCHH K MX YCBOGHWO. QHM
¢1a00 BJaieoT CHOCOOaMA I[10NyYeHARA OOHKHOBEHHHX ApoGefl, He noHu-
MBOT pa3iuvidil Mexlly 4ACIATENEeM U 3HAMeHATeJeM APOOA, Mealy Y-
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%0 8HAIT OTHOWEHAA MaILy Oonee moj

[oAHM YHONOM, wio
Py NHEMA Me pama MeTpUieCcKON CACTEMH,
KasaBuancha ade KTABHOR, A e

urapanbuas, O
d.om.upOBaunﬁ upeAc'raBJxecmﬁ i anaHuit 0 gecm-vmmx APoOAX U yme-
Hu Qnapupoaa'l‘b ymd y ymMcTBEHHO oTrcTaNHX ydauusxcd. B cucreme
o0uMe NoNOxXe HAA 0 OpUMeHeHMH HATAAMHO- NPaKTUYeC-

NydeHdA U ONepPUPOBAHUA [pOGsH-

peannsymon ;
Ko #t AeHTBJleOCTH ydauuxca LA 1o
B CO4YETHHHM CO CHOBECHHMA M CUMBOnM-

MM, meTpidecKumd Me pami ,
ye CKAMH MaTemaThye Criihi cpeucTRama pupasenus; O $OPMUPOBa kN
poex SHanuit U ymeHuft Ha OCHOBE NPUHIUANOB 00paTUMOCTA U OTHOCK-
0 WMPOKOM papbApOBaHAY BHEIHAX yCHoBM# U BHYTpeH-
JARdA s ydaaxcd; O OpUMEHeHaM npue-
0 pasBATMA Y YYBLMXCHA BCEX MHCAA-

.

,uq'aneu n
4 4 oonee

RUAM
Paspe goTaha Op

reJ1bHOC TH
Hero coJle pxa i pcex 38

Ma cpaBHeHudA n0pd ofyueHad A
TeJibHEX onepauui. |
[IpakTAYe cKad SHAYAMOCTH MCCJELOBa HUA onpeenderca Tem, 4ro
paspadoTanHad CUCTEME oGydeHus JeCATATHbM UPOOsAM BO BCIOMOYg-—
relbHOM wkose NO3BOJMUT [IOBHCATH yCHEWHOCTh OCyYeHus yMCTBEHHO
OTCTEHX WKOIBHAKOB maTemaTaKe. [loayvyeHHue MATEPUald MOryT
GuTH MCOONB30OBARH Opd YTEeHAH Jexlpfl NO MSTOUAKE MaTEMaTHKd
ua sedexTonOriveCKOM QaKyIbTeTS, a Takxe Ha Kypcax yCOBepued-
cTBOBaH4A ydarelie #.
AnpoGAijAs pe3yJbTATOB MCCIeJOBAHUA. Xon paGOTH K pes3yJbTaTu
UCCIIE JOBAHAA MOKI8LHABANACH M nony4and ojodpende Ha Xl mBycro-
gux AIH CCCP u AIH TIP

poHHEM CEMUHEDe 4COAPEHTOB U MOJIOMHX y4e
B r. llonraBe 19 — <7 uoad [989 roga, Ha 3acell@HAM Jad0OpPaTOPUU

o0yueH4A K BOCMATEHUA jeTeft BO BCOOMOIATENbHHX WKOKAX HI ne-

dexronoran AlH COCP.
pxaHde MCCHeJOBaHUA OTDAXEHO B

[lyonuxaldd, (CHOBHOE CO/ie

geTHpex Ne4aTHHX padoTax aBTOpa.
JACCePTAlMA COCTOMT U3 BBE-

CrpykTypa M _00BeM [ccepTalipd.
JeduA, Tpex rJ]aB, 3aKA04eHUd, COUMCKa JAATEpaTypH H NPUJIOKE HUA,

COJEPZAHUE JACCEPTAIAN
BO BBeeHAM OOOCHOBHBEETCA AKTYaJbHOCTb TEMH ACCIELOBAHUA,

J4CKPUBEETCA €6 hay4Had HOBA3HA M NPAKTUYECKAES 3HAUUMOCTH, §op-

Ny /APy OTCA OCHOBHHE LOJNOKE HAA ,BHHOCUMHE HA 34WUTY.
i nepsoll raape  aeTCA 0030D JAUTEPATypH NO Opodiemme RAccle-

AOBGHAsl, DOPMYIAPYOTCA 3848494 UCCHE (OBaHUA,

J
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K meaorosaemy npemenu npoorems 00yHe uaf ‘e CATAYHEM APOOAM
B MEBCOOROM wxone mayueus JOOTATOUHO NOJAHO M Pa3HOCTOPOHHS
KAX DeuaroramM, TAK M NOAXONOIaMM.
B pyookol merosuuecko#t Aureparype ywednde O JECATUAYHHX

HpoOAX Owa0 Bnepswe uanoxeno B "Apudmertaxe" JI.@.MarHdogkoro.
B manbhe thieM BONpOCH NPEeNOMABAHMA JUPOOHHX YMCEN DACKPHBAJIMACH
B METOLMYECKHX noooOmsx no marematuke [1.C.Typeesa, B.J.EBTy-
WeBOKOro, s.llaThuepa K up. B 20-He A NocAeybuMe TOokH XL cTo-
JeTés npodnemn o0yveHHsA APOOHHM HuciaMm paspadaTHBaadCh MHO-
FAMA DeJaroravia M nodxonaorama ( B.M.bpamac, H.n.BaasHKdH,
B.I.uemu 0B, 0.M.Konarus, I.J.Jykadkdd, B.d.Jswedxo, A.A.Maza-
HuK, H.A.Menuunckas, 5.M.Mextusaue, vl.K.HeuxoB, C.M.HAKOAB-
ckuil, A.M.[Inuoxano, s.H.Ooranos, H.H.Pewerhakos, l.Il.Croinora,
fi.®.Yexmaper, W.H.llepyenko, A.B.llepxud, C.#.loxop-Tpouku# # -
Ap.). :
/a8 NpOTAXe 4N BCe MCTOPAM pPasBATUA MeTOJMKKA NpenosaBa HusA
IPOCHHX 4uces o0CyxXiaics BOOPOC O NOCHEOBaTEeNbHOCTH n3yde s
OGMKHOBEHHHX B HeCATAYEHX HpOOei#. LeTOAMYECKHE LOMXOUH K U3y-
9eHIAD JeCATATHEX 1poGe# HaXOomMNUCh B 3aBUCHMOCTH OT cnoco0oB

pemeBua” 3TO# Npolieni. _

B HacTodulee BpemMA B METOIHM
gAf, COIJIACHO KOTOpPO# OOHKHOBEHHHE K JMOCATUIHAE IpoCH Kme T

OMAH ¥ TOT Xe HKCTOYHAK BOBHMKHOBEHMA: AENEHAC ©JAHALE HA DaB-—
gHe 9acTd U OOUbE idHeHue PTHX YacTei. Takoil mOAXO0M H3eT BO3MOK-
HOCTS [OJIOXATH €JuHHil OpAHLAOD B OCHOBY odocHoBanua je cTBUi
8 OCHKHOBEHHSMA M [ECATAYHHMA IDOCAMA, OCNErdaeT OepeXON

OT 3am4ch npodu,00vauaueuaweneu K IecATMYHOR dopme 3amdcu,
ouepeb HejiaeT BHOONHEHAE COBMECTHHEX

Ke MATeMATUK# NpPAHATE TOYKE 3pe-

X H8000pOT, 9TO B CBOWO
neiicTBUft Hal OCHKHOBEHHHMUA A JeCATHYHHMA UPOOAMM MEHEE CJOKHH-—

MH. .
Hh3ydged ncﬁxonoruqecxun MexaHd3u JopMapoBaHMA Y WKOIBHUKOB -
noRATAA O HIpoGHom ducxe ( H.A.uedddHCKad, =.M.MexTu3age 4 Ip.).
BujeseHs aTany (opm4poBaHAA OOHATMA MupoO4 y XeTei. lipoanand-
34pOBaAH NPAYMHH 3aTpyuHe Uit yyauuxca npi A3ydedud Apooei u
cjopMy IAPOBAHH HEKOTOPHE MeTOLAYEe CKAE DeKOMSHUAIMA, OO3BOJA-~

pude CHATb 3ATDyUHEHdA ¥ OpelynpelTs OWAGOYHOE YCBOSHAE L8H-

HOrO MATEMATAY4eCKOTo MaTepdalia. LOM4epiHyTo 3HayeHde FopnUpo-
AAX LEJIOTO U Clo-

BaHMA y ydaudxcA HALAAULHEX npeucTaB/eddt O A0
cofax Mx NoJly4yendA B npeumeruo-uyaxwuqecxoﬂ LEATENbHOCTA Ca-



MK ) YBWAXCA .
craRopABHO, 9O JOROGHAL N@OATATHEK npode f BuaLEae ¢ -
/0 A
HUROP . PAHE® YOBOBHHWA Amu ware .,

MORHX 'rpyuuoorou y wronk .
SUBMKHOBE HHNE  POOH ApuodpeTaeT HOBYD dopmy, ..

e paRuens

proMy OhepalmMn O SIGCATAYHEMA JPOOAME TPelyor 0oabue i RO ROy

NOMPUKAOCTR AX MHCAUTENRBHNX Jie hoTru i, ’
B cneimanbHREX NATOAMYCCKAX PyKOROJMCTRAX MO MATeMaTuke s

PONOMOT: TeABHON WKOAH Ho® . Ky 8bMaia~CDOMATHAKOBA , M. [, [l e
A@ARE TCA PHAME HUO UBYUC KO JEOATAYHHX MPOOeR. (unaxq

ne) ¥

UMeKMecA B AT paTYype ( M.H.lleposa, C.M.Cokonoma, B.B.5k 4
Ap.) JNAHEEE O TPYMHOCTAX B OHAMA HWA SHEHHE 43 9T0T0 pague.
78 MATEMATAKA CBALETEJIHOTBYOT O TOM, 9TO METOUMKE Npenogpg-

WA HEOATMYHHX Jpodelt BO BCNOMOraTeAbHOR WkoJie TpeGyer cmarg

COBE pille HCTH OBd 1A . :

QIQQ_B_H raapa JAdccepTaiiiu COUEPRUT XdPDEKTEPDACTUAKY SHAHMHY
ywayuxoa Yil kaacca BCHOMOraTeNbHOM WKONH O USCATAYHHX ALOSAx.

[esb NepBOrO BTals MOCJEVBaHAA, ONACAHHOIO BO BTOPGH rnabe,
COCTOANG B HOJNyYeHWA JOCTATOYHO PA3HOCTOPOHHUX CBE.E HAK O sha-
WAAX W yMeHAAX YMCTBEHHO OTCT&JHX BOCBMAKIYCCHAKOB B 0GnacTy

e CATHYHEX Jpooeit. BHACHANOCH, KaK ydauwuecsd Jil Kaacca Bcnomora-
pebHOM WKOAH ONOBHAKT W YMTAOT [ECATUYHHO ADPOOU; KAK 33udcu-
BT UX P HOSUIMOHHON JeCATUYHON CUCTEME U B BUUE OCHKHOBEHHOMH
ApOOK. ONpeAelAIKCh BOSMOKHOCTH BTUX yUBuMXCA DONYYATH I CA-
rUIHHE JOAW €JUHALH A NPUMEHATH JNPOOHHE 4YHCAa B NDAKTAKE U3Me-
pexis BeJMHMH; BaNMCHBATH HYuCNa, NONYYEHHNE Npd U3MEDEHAA Benu-
YuH B BALE UECATAYHON NPOOM M B BUAe LEJIOrO HACHA; CpaBHABATH
JECATKYHLE IpOCA U BHMONHATH YeTHDE apudMETUdeCKUX Lei#cTBuA o
9TiMM UPOCAMU .

KoncTaTupyouul aKCOEePUMEHT BKIQYAJ YETHPE Cepud salasul,
KOTOPHE BHIOJHANACH y9eHAKaNd WHMMBALYANBHO, & TaKie dponTanb-
HY0 CamOCTOATE]bHYD padoTy, KOTODO# OuJl OTESUEH OMMH 43 ypo-
KOB MATEMATHKA. MCOHTyemuNd Onnd LU0 yIEHUKOB BOCHMHX KJaCCOB
MOCKOBCKUX BCIOMOTS8TEAbHNX WKOJA. BCe Mmesld MMarsos " oadrodpe-
Hi4f B crenesd LeOuabHOCTA". CpeuHdli BOSPACT 4cmHTyemux - 16,5
JeT. HCe HCOHTyembe CUATaJAACh yCNeBauivd MO MaTeMaTdke; 43
HuX OUeHiky "S" umeno I5 ydenukoB, " 3-4" - Ol yuendk, " 4-5" -

<4 4 "0" - IO y4eHUKOB.
JJIA COLOCTABNEHUA SHAHAN M ymcHU! B OOJACTU UECATUUHUX APO-

06l y YyMCTBEHHO OTCTAJLX A Yy HOPMANBHO PASHUBAOWMXCA WKOJBHUKOY



Ola C

Bo odone jlora o SU yYe unkon y KN8cca onmon ua MBCOOUBHX MOG
RONCK > OULAX /
L rx WK, Cpe jiu it BO3PaoT HopMmankuo PaaBuna CA AcOuTy
MEX LL,7 ner; ux yonewnaemoors no MATEMATUKE: "L% y w4n I
YUYOHHROB, "4" y wyn o 18 yyYeuukon ;

Ha matamp | npune
AOHH CBOAHNE peByJs "
B KONE PUME e . PesysibtaTy KOHCTATUPY owe ro

Pesyisrary Ol TON CBUleTRNbOTRYOT © TOM, YTO GONBUMHOTBO
yuaumxon BCnomoraTensuo i WKONH OBABALNO YTeHneM u 3814Cbo
HECATUYHNX JpoCe it B NOSMIMOHHOK cucTeme ( y4ameca maccopoy
UKOIN He BHNOAHANM BTy S8llaHMA). BmeoTe o TeM, TONBKO NOAOBU-

OORTH Oo%asanu, uro YMCTBEHHO OTCT&JIEM y4YauyMeA LOCTYyNHH ne-
PEXOIN OT onuoit Jopms sanucu k Apyro#k Tonbxo Npd CaMuX Npoc-

THX BapuaHuTax 4poCHOIO ukciaa. [0 sTum J3HHHM yMCTBEHHO OTCTa-

JINE yHaUMeCcA CyweCTBEHHO OTAMYANKCH OF HODN&JABHO Da3BUBADUMAX—

ca. llocxeande, Gynyum Monoxe YMCTBEHHO OTCTaJHX MHOYTA HA 5 jeT,
BIOJIHE OBJA e Cnoco0aMi Nepexous oT OuHOY dopvMb Bamucd K
Apyroit 4 momycrunn OTLCJBHNE OWMOKA OT HEBHUMAHMAA U 38TEM MOL—
JIA MX HCOpPaBUTh. :

. JMCTBEHHO OTCTaJHe WKOJBHAKHA yCOSWHO CPaBdMBaJd JLECATHYHHE
APoGA TONBKO B TOM CIydYae, ecid KDOOH UM paBHOE W4CIO JecA-
TAYHHX 3HAKOB. BO Beex ApPyTHX BapuanTax [HONyCKasd ouwdCxd, CpaB-—
HABas AECATAYHNE NOJNHM KaK LeJNHe 44cna. Takue Xe 3aJadus HA cpaB-
Hende JpoGe#t Bu3HBanu 3&8TPYAHE HUA y HOPM&JIBHO Da3BHUBAQUEXCH
 TOJBKO B OTHEJIbHHX CAydYadx.

Eme Oosbure 3aTpyuHEHHA ACHHTHRANA YMCTBEHHO OTCTale y4a-
Mecs OpA 38MACH HuCJa, NONYYSEHHOrO OPU MSMEPEHAA, B Bile He-
CATKHYHON ApoOH MJM B BAZe LEAOro Yuciaa ( cM. Tada. I). (dua-
py&4n0Ch, YTO Nojapidpuee OONbUMHCTBO 3TAX MCNHTYEMHX HE yCBO-
HJ0 COOTHOWeHAA MexQy Oosee KPyNHHMU 4 OoNee NMeNKUMA Mepamu
IJIAHH, MAcCh, CTOMMOCTM. AHAJIOTMUHHE 34TDPylHEHad BHABWLICAD Y
OTeJIbHHX HOpPMaJbHO pa3BJBANIMXCA NATUKIACCHUKOB.

Apudwe TU4eCKUE UEHACTBAA C UECATAYHHMA JPOOAMA BOCHMUKILACC HA-
Kd OCYyueCTBJIANM OTHOCATE]bHO GONERYCHEWHO, YeM MpyIue npeodpa-
30BaHUA., MHOTME K3 HAX YCBOWIMA, KAK NPAEWIbHO NOANACHBATH OUHO
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OMHO YMOAO NOX APYI'MM (LK OROBME HHHX PHYWMONS HUAY . [ipy cnoxe wuu
ApoOelt ORM OTPEMUAKOL PAOHONOXUTH BANATYO BO PTOPOM OAATAOMOM
FOYHO NOA BENATOR nepeuro onareeMoro. To xe HAGK0IANOCH npu
puSaTAEMM . ONHAKO WKONBHMKAM HE BOETAA YIABANOCH JNOOTALHYTH
TOYHOrO COOTRETCTRMA MOXAY 8S8NATHMHM KOMOOHE HTOB e MCTRUA CAO~
gOMAR WAR BHUMTAHMA. Torma oHM JONyCKanu rpyoue OWMOKK, CRANS~
FeABCTBYDIAC O HONOHAMAHME MMM CYWOCTBA BHNONHAGMHX Le RCTBHH;
OHM HE 88MEYANHM HenenocTu NOAYYBHHOTO pesyabTarta, He CTpPpEMUAUCH
npoREPUTH CBOM BHYMCAGHMA. KpPOME BTOIO NpK CHOKEHMM ¥ BHYATAHUM
AeCATMYHEX NApOGe#l, & 0COGBHHO NpA YMHOKGHAM M JBJEHAU yMmMCTBE -
HO OTOTOJHEe yUauMecA Ya0TO He 3uaiM, KyJA CAEAYeT NOCTABUTH 34~
pATYO B NOAYNEHHOM pPO3yJbTATE, 8 MHOINS COBCEM 3a0HB&AKM O 38~
narofl M DOAYY&JM B OTBETE LENOE YUCHO.

HOPMaJABHO DasBUBaALWMECA NeTH pewanu apufMeTHdeCKde npumepH
¢ NeCATHYHHMA APOOAME CYWECTBEHHO JyYue yMCTBEHHO OTCTanux ( o,
rabn. I). ~

PesyabTaTH HCCHEJOBAHUA CBUUETENLCTBYWT O TOM, YTO GONABUUH-
CTBO YYSBWAXCA HE NOHMMAGT SHAUEHUA HNECATUYHHX LOJe# M He MOXeT
Ha3BaTh SHAMEHATENb NECATUUHONR mpoOu, 3anucar ot B NO3ALMOHHOM
cucreme. TPYUHOCTH NOHAMAHAA YMCTBEHHO OTCTAaJHMH MCIHTYEMEMU
sHaveHHe 3HAMeHaTeJNA JHeCATUYHON Ipodud, BUMMO, OOYCNOBJAEHH HE
TOABKO TEM, YTO OpY NO3ULMOHHON 3anucCh 3HAMEHATeab OPOCHU Heno-
CpeJICTBEHHO HE BMUEH M DAacNOSHAGTCA TOABKO HOCPEUCTBOM MHCAEH-
HHX DpeoOpasoBaHuft ( B SHAMSHATEN8 CTOJBKO Hynei, CKOJIBKO 3HA-
KOB B JipoOK mociae sanmATolt). JcoiesoBaHie NOKA3810, YTO MHOTEE
YMCTBEHHO OTCTaJHe BOCBMHAKAACCHUKA IIOXO [ HUMAOT CYWeCTBO N~
0o# ApOCR KaK OTHOWEHUA OAHOIO YiCA3 K ADYyroMy # He ymMeoT ny-
TeMm NpaKTMYECKHX AeHCTBAR Jesenud HRJOP0 NOAYHaTh €0 ONpe[eN8H-
Hyo 9aCTh. [l0aTOMY TPYAHOCTH NOHAMAHAA CYWECTBE LECATWYHON
[po0s oCyCAOBJAEHH Dpekie BCEI'O TeM, YTO YMCTBEHHO OTCTANN® yua-
W@ecA HeACHO NpeCTaBAALT CyUECTBO OCHKHOBEHHOH HPOCH.

JT0 00CTOATEJIECTBO CO342€T LONOAHATEJBHHE B38TDPYLHEHMA NpA
YCBOEHUHM METpUYECKOH cHACTEeMH MED M BHpaLeHMA 4YKCeJ, NONYYEHHHX
OT UBMEpeHUA BEJMYAH, C NOMOWBD 00Nee KPYNHHX WM GONee MeNKdX
Mep, Unepauuu no npeodpasoBaH4D TUCEN NOAYUGHHHX OT H3MEpeHUus
JOUONHUTEABHO 3aTDPYMHANTCA TEM, WTO yUSWUMOCA HE NPUyHEHH MHCAATH
o0paTéuMo., 5HAfA, Hanpumep, YTO B ONHOM METP8 CTO CAHTAMETPOB,

AMuE OTACNBHHE YMCTBEHHO OTCTANWO WKONBHAKA DOHAMADT, YTO OUMH
CAHTUMETD COCTEBAAGT OJHY COTY0 JHON0 METpa.
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Hooneopane Takxe nokeasno, HTO cpe/y rpynow yMmMOTBe HHO
oTCTANHX NOOBMUKABOOHUKOD HUMERTOCA 2OMOTHHE AHIABMLYAAbHYE
pABAMIAA B YOUSUHOCTH OBAAIOHMA onpe U6 HHHMMA BHAHUAMA K yme-

HARMA B O0ABCTH JIeCATHYHEX Jipode ik, bwieNANACH He0ONbWAs 1Dy n-~
cs sl Kacoa DONOMOrATEJbHOR WKOJIH, KOTOPAA OCHApYxana

a MRX
grui:::Lnbno doye@ BHOOKMIt ypoB@Hb OBNAJILHUAA BHAHWHAMKA O HDO~
Ofix M yMeHAfiud U6 HOTBOBATH O HMMM. Pe3YILTATH yHUalMxcA aToft
rpynn no pajy nokasareseft NpAGNMKaOTCA K DPEBYNBTATAM HODMEN b~
HO paaBMBAWMXCA yYauuxcA ¥ raacoa. [0 yCNeUWHOCTA yCBOE Haa
apsHAlt O APOOAX BCex JpPyIMX YMCTBEHHO OTCT&JHX MOKHO GHNO paz-
JENATH eue Ha Tp4 Cpyand. B nauGonee onaCyo BOWAA yIeHUKH, KO-
TOpHe MOTJM TONBKO HE BO BCeX CJyYasdxX OPOYATATH A 3an4caTh

[ionydeHHHE pesyJbTaTH NO3BONAKNT NDPUUTA K BHBOLY O TOM, 4TO

QCHXAY2 CKHE OCOGEHHOCTH YMCTBEHHO OTCTaNHX WKOABHAWKOB, 0COGEH—
HO cBOEOOpasHe pa3BATAA UX MdlIeHdA, HaOADiaviMecsd y Hux Goab-
Wge TPYLHOCTM B OHEDPEPOBAHAM OTBAEYEHHHM MATEPUaIOM NDUBOUAT

K OYeHb HASKUM Pe3yAbTATSM YCBOSHAA MaTEeMaTHKU B paslielie gecs-
TA%HEX JpOCe id. OIIHAKO MOKHO npeauonoxnrs, YTO B NpaKTHKe o0y-—
YeHiA yMCTBEHHO OTCTAJAHX WKONBHUKOB LECATHYdHNM (POOAM HeJoCTaTo—
940 y9uTHBAOTCH UX OCHXAYECKUE OCOOEHHOCTH ¥ LO2TOMY HE CO3-~
HB0TCS OOTAMaAbHHE YCNOBMA JNA (POPMUDOBAHUA COOTBETCTBYDMUX
sHzHAMK U ymeHuft y aTHX yvaumxcA. o

TpeTsdA IJGBa IACCEDTaljd HOCBAWESHA NpoliemaMm O0ydYes#s e ca-
TAYENM ApOOAM yuaumxcd Y[ KiaccoB BCOOMOTaTeNbHOY WKONN .

B KCCnElOBaHMM DepBOTO 9Tana GHJC YCTSHOBIGHO, WTO yMCTBEHHO
CTCTaNHe yuauMe d, BakaniABavwde OCyYeHHe BO BCHOMOTATENBHOH
WKoKe, [NOXO NOHMMEOT CyweCTBO OTHOuCHMH MexIy YMCMMTeNeM X
sHAMEHaTeJeM ApoOH, & Takxe ¢1ado BAAJERNT COOTHOUE HEAME MeXLy
Jonee KpynHHMA A GOJee MENKAMA MEepaMi B MeTpUYecKOH CucTeMe.
[loaTOMy MOKHO OHJO MNpEANOJOXATH, 9YTO IeQELAT SHAHUM, HEOOXOmEMuX
Lusl YCBOEHMA NOHATAN O HNECATAYHHX NPOGAX M (HOPMUPOBAHAA yMEHM il
Ie#cTBOBATh C HidMd, Bosauuaer'y JMCTBEHHO OTCTaAHX B Opemuec-
TByOwde IOUH odyqeuuaf np4 usyvdenuaun OOHKHOBEHHWX ApoCefd u meT-

padeCRUX Mep.
B COOTBETCTBMMA C NPOrpaMMOit OOYHYEHUH MATEMATHKE BO BCNOMOIa-—

TEAbHON WkoNe M3yderne UECATAYHHX LpoGeil HavumaeTcd B JI Kisc-
ce. [oaToMy MH CYMTANA LEN6COO0pa3HEM NpoBeCTUd KUCCAE UOBaHME
 BTopo#t aTan) ¢ yuawwudcA 3TOro Kiaoca.






