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[maga meppas

[icuxonornuecKye U NCHXONMUHIBHCTUHECKHE
npennocbllkv OBJIANEHUS CYeTHBIMH OnepalmAMK

1. ICUXONMOTHYECKASA CTPYKTYPA NPONECCA YCBOEHMA
SINEMEHTAPHBIX MATEMATHYECKHX MOHATHI K NEMCTBHI

TIpouece OBAAACHIS BMeMeHTAPHBIMY CHETHRIMU ONEPIUMAMI PACCMATPIBAETCA B Pas-
AMMHLIE ACHCKTAX: MeTommueckoM (M. A. Bamrosa, I B, Benpriokosa, 3. I CnelKkass,
M. 1. Mopo, A. M. [ewuxano 1 ap.); nerxonoririeckom (. H. Boroasaerciuid, I1. A. [anbire-
pun, JL E. Teopruce, B. B. Taenigos, H. A, MenuudHCKas, K. TIuawe, 1. M. OpuaMan u 4p.).
nefpoucuxonordicckom (A. P. Jlypus, JL. C. LUserkosa i ap.J.

It M3YHeHHA CHMOTOMATHKN 1 MEXaHU3MOB HADYIIEHUI CUETHHIX OMepaliuil BaKIo
[IPOAHATMIMPOBATE OLEPAIHOHANBHYI0 CTPYKTYPY NPOLRCCA OBAACHIA 3NEMCHTAPHEIMU
CUCTHBIMM OUCPANMAMY, OOPENells, KaKue BbICIIHe NMCUXHIECKHe (GyHKIMA B HAUOOMb-
weil Mepe 0BeCleuHBAKIT YCIEeIHOe OBafenye CHCTOM M CHCTHBIMU QUCPATIHAMA.

K $a30BLIM YMCHHAM B HaYalLHOH WKOITE, ofecHeYBAK UMM NdpHCHITee YCBOEHNE
MATEMATUKH, MOKHO OTHECTH CIEIYROLIMC: ONpeae/eHIe KOAMUCCTEY, LOPATKOBBIA (mpa-
MOfi ¥ OBpATHLI) CUHCT, 3NE€MEHTAPHbIE MATEMATHUECKHE JeHCTBUA (CNOMCHUE, BbIMHTA-
HIIe, YMHOMEHUE ¥ HeMeHNC), aHaiu3 YCIOBHH 3afatiy, PEUleHHe NPUMEPOE W [POCTHIX
23139 ¢ HATYPANLHbIMH YHCTAMH 4 JIp.

Kamzoe w3 9THX ymeHuit Tpebyer chOpMMPOBAHHOCTA MHOTUX LCHXHHECKUX dbyHK-
LA

B NCHXOAOTHHECKON U Hefiponcuxonoruueckoit inreparype (A. P. Typus, H. A Men-
annekas, J1. C. Ilsetkosa, A. Szeminska, E. Grusczyk-Kolczinska w up.) oTmenuaercs, 1o
OBJIANEHNE JAKE H1eMEeHTADHEIME CHETHBIMH ONEPALHAMY BOBMOKHO THINE HPH YCI0BAH
JOCTATOYHO BHICOKOTD YPOBHA CPOPMHPOBIRHOCTH MHOMHX MCMXITIECKNX dynKumi (ML=
JNCHHMS, BOCHOPHATHA, TAMATH, IIPEACTAsIeHH: 1 1p.).

IIpesae BCETO CaMo MOHATHE YMCIA HMEeT CAOKHYH) HCHXONOUMHECKYH CTPYKTYDY.
DT LOHATHE CUPEIENAeTCA ARTOPAMIA HO-DA3HOMY. Opnxy w3 1ix (Ho A, MeHInnckas v ap.)
XAPAKTEPUIYIOT MHCIO KaK MHOMKECIBO CBS3eH, KOTOPOE [PEANGAArasT BOSMOMKHOCTE 33-
MELIATE GAHO YU ApyTaM. TIo Muerno gpyrux asTopos (M. . [ananw, IL 4. Nanblie-
DHH), YHCII0 — 3T0 OTHOWEHHE MEMITY OOLEKTOM H MEPKOH, YMCI0 SIBAACTCA OTPAKEHNEM
KOMMUCCTREHHBIX OTHOLIEHMIL MEKY MHOMKECTEOM M NPUHATOM MCPKOM. TIpH 3TOM Beau-
JITHA MepKH He ABIAETCA MOCTOAHHON, HO Graronapd MepKe YMC0 MoNy4aeT CBOC KOJW-
UCCTBEHHOC 3HAMCHHE.

OTMeuas CHOXHOCTE CIPYKTYPEI HOHATUA dicna, K. Thiake paceMaTpiBaer YHCMO KK
CUHTC3 TOPMUECKHX OTepaliil KnaccudyKaiyy 1 cepualyi. HnCioBnue eAUHNUD! ABITIOT
CA OJHOBPEMEHHO W 3CMEHTAMM KIACCa, U AEMEHTAMM OTHOMEHHA. Y10 no3sonaeT
CrPYIMUPOBATL TPCIMEThi B KIacchl (ONPeAeNAs KA eCTRO IPEAMETOB KA4eca) W OUHO-
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BDCMERNO { 3THM YCTZHABAWBAET ONPENCASHHBIC OTHOWEHNS MEHTY 3MEMCHTaMH Kiacca,
T. €. MOPANROK ¥ MECTO KOKAOTO iieMeHTa B Kiacce. IIpi 0BAaAeHHM 1HOIOM OCYILECTRIA-
€TCA NOHUMAHME ODAUHAIIY (NOPALKE) B KOODIHHAIMH {KOTHYECTRA) B UX B3AUMOOTHO-
HIEHLH,

DOpMEPOBINNC NOHATUN YACHA OCYIMECTBIIAETCA HA OCHOBE BEICWHX GOpM aHann3a i
CheTesa. Paspulue NOBATMS HuCaa ¥ peSedra cegaann IPEKALS BCEIO © PAIBUTHEM JOTUKH
M NDEICTAENEHMEM O NPOCTPAHCTEC.

B ycBoeHMM NOHATMS YHCHd Goibwag poa, HPHHALNOKIT 3PHTENLHO-TPOCTPARCTEEH-
HOMY BOCTIPMATHIO ¥ NPEACTIRICHUIO O HPOCTPAHCTBOHHLIX OTHOMICHUSX. IIpoctpancTeekH-
HBIE IPEACTABACHIH PACCMATPUBAITCA KaK BaXHEHee yenosme QUPMEPOBIHEA CTPYKTY -
ol MHCd (A, P Jlypus, 2K Maxe, I C. Isetxosa),

HIJE,H(.'T&HHEHHE o APOCTDEHCTBEHHLIX OTHOMIPHMHX DILUL‘}]E,H}-‘K)T B3au :"v'Ef_‘.I,L'[CﬂC"FEHC
ROTHHCCTREA o mopaixa. Kpome Toro, KOOWYeCIBeHHOE 3HAMeHMe Pl onocpeayerca
PAIPAAHO-TIOSMIMOKHON 3a1MCBI0 TACE), MECTOM IROPLE B 0603IHAYLHHN YHENA BE THCh-
Me. Hanmprimep, mudpa 4 moxer umers PAIAATHVI0 KOAMMECTBCHHYIO XdPAKIEPUCTHRY B
SABUCIMOCTH OT MECTd NPH 3anucy qucia (4, 42, 421).

TIOHATHE WHCTA UPEATIONATALT HATHUNE MHOMECTBOHHLIX CBASCH MERIY UHcIaMMU W yMe-
HUE HETER PASTOMUTE JAHHOE KOMMYECTSO Ha DA3THYEBIE TRYUILT (JOCHTKH M J8CHIKH, TACAT-
KH ¥ EIHHAURL, CLMHAUDL M EJMHUITG 1 T 1), Hanpumep: 28 =20+ 8 = 10 + 10 + 8 — 30 ~
-2=20+4+4unr1n

JL. C. IBeTKOBA BRITENHET HCTBIDE GaKTOpa, Koropule 0OYCIOBIMBAKIT IOHATHE UMCTa:
1} HenocpeycTBeHHOR NPeRCTAZNEHNE O KOAMYECTBe] 2) LOHNMAHAE MECTa YMCTa B obimeit
CHCTCME SMCIORBIX 3HAKOB, B Da3pAHOi ceTke (MeCto B pray mudp, obozuauammmx
HHCL0, MCCTO B Kadcece); 3) 0Co3HaHMe CBH3M uuMeqn © APYTHMI qucnamy; 4) noiunsManie
CBA3H UMGPOBOrG 0G03HACHNA YMOIA ¢ ero BepiaibHRMY 0603HATEHEM.

OBjaneHNne CIOMHON CIPYRTYPOI HOHSTUS YHCHA SBIHETCR HEOBXOIUMBIM YCIOBHEM
HEPEX0I2 K MATEMATHUECKEM JICTBMAM, K Da3AMIHBIN CUETHLIM ONepauaM.

Eie 6oaee chomHOH SBISOTCS NCHXONOTIYECKAT CTRYKTYDE MaTemMaTHyeckux (apud-
METHYECKHX ) TeRCTBHEA. B IPOIecce BRUOTHEHUS CHETHELY ONEpaLyi pebeHKy npHxo-
QHICH OCYIIECTEANTDL JRHCTBUS C OTBACYUEHHBIMU YMCTAMM, 9TO NPEACTARAACT JJIR HETQ
BonbluMe TPYAHOCTH. ApudnMeTuyeckue TeficTaNz OUYILECTRIAITCA HA OCHOBE OBAJEHUN
CTPYKTYDOW 9HCid, TIPCANOIAIZIOT yMeHue YACPHHBATE KOHCUNYIO Uedb, OAHOBPEMERHD
AHATHINDOBATL YHUCIIOBLIE JAHHEIC M COCTARIATD NOCHEROBATEALHYID MPOrPamMMy neficTBu,
8 TaKHC YMEHUC COMOCTBNATS MOMYHEHHEIE PEIYIBTATH € HCXOAHLIME AaHHEbIMH. Brinog-
HEHHE ADHOMETHUECKHMX AeHCTBHI YACTe BKINYAC| HEIbUH DAY NPOMEXYTOUHBIX MeH-
CTBHH. [ICHX0NOrHYeCKas CTPYKTYPA HPOUCCCOD CAOKEENY 1 BLI HMTAHUH 3ABACHT BO MHO-
YOM OT TOTO, OCYIRECYBATHOICS 3TH OUEPAUMH B NPENCAAX GECHTKA WA ¢ HePEX0IoM yepes
HETO. TaK, Upy BRUMUTAHMM ¢ IePeXoioM 9EPE3 NECATOK NCUXONOIUYECKAs CTPYKTYPA 310~
TO AeACTBHS BKIOYAET UelTEIi pag HPOMEKYTOUHBIX 3BCHBEB CO CNOKCHMEM W BRIYHTAHN-
eM. IIpn atom Tpebyerca «veTkoe 3Haume PA3PATHOrO CTPOEHHMA 3AUIMCH MUCAA, YMEHKE
PACHICHATE KOO H OCYLIECTRAATDL UPOMENKYTOUHbE ONEPAUNH, COXPAHEHHE TPOMEIY-
TORHLIX SECHBED B OLEPATHBHON MAMITH, U BCE 3TO JOTKHO MPOTCKATL Ha done yeroigu-
BOCTH 00wel nporpamme: geficreuas (1. C. Haetkopa, 1972, C. 11). Tax, npu pemexuu
npHmepd 24-6 MOryr OBITH BXIOYCHAI PA3AHYHEIE IPOMEKVTOYHBIC 38CHRBAS

24-4(6-2)=20; 20- 2= 18:

24-6=24-10(6+4) = 14; 14+ 4 = 18,

JeHCTBHA YMHOXKEHHT W AeTEHAA TAKKE COCTONT 13 PAAE TOCHCAORATCABHLIX Onepa-
Lui, 0COBEHHO B 1ex CIVMARX, KOId BLIXOINT 34 DAMKH YMHOWEHHA ¥ JencHus, Ocolenyo




8 Tnaea nepsan

TPYLAHLIM A eTeil ARTSeTca fenenue. ECTH yMHOWEHUE MOKET IPOTERALD ARTOMATH3INPO-
BaHHO (C ONOPOR Ha TABIMLY YMHOKEHI), TO ACNEHHEe — BCeraa OCO3HAHHBIN NPOLECC.

Takum 06pazoM, Be apuMeTHiecKne TeficTeud (CIOMCHHE, BBITUTERAC, YMAOKCHIT
W Jenesue) npeacTaisior cobofl CAKHLIE [0 CTPYKIYPE MHOTOYPOBHCBLIE HPOLECCH,
COCTOAMME H3 PAIA B3AUMOCRI3AHHBIX 38CHLER. DTH JeHCTBUA LPEONOAATAKT 3HAHNE
DA3PAMHOTO CTPOEHHMA YHC/IA, YMEHUC PaSNOMHUTL MHCIO HA CrO COCTABHLIE YacTH, npa-
BUABHO OBO3HAYWTL HMCIO HA MHCLME, ONPeAeiMTh MPOrpaMMy H HOCNeJ0BaTE/bHOCTE
3genbes TeficTeud, TPehyIT yuera MOCAej0BaTenbHOCTH PACHONOMCHHA HNCCT, YMEHIA
YACDKHBATL B MaMATH NPOMCKYTOUHBIE Desy/IsTATR.

HanBosee CI0MHbIM ICHXOIOTHIECKUM JeicrsdeM Npu OBAaICHIH MATCMATHKOH AB-
naercs pelenme apudMeTHUeCKHX 3aad. UHO HAYMHACTCA C BOCHPHATIA 1 dHAIU34E
yCa0BHSA 3agagy. [IPH BOCUPHATHH YCIOBUA 33[a4n WIKOTLHHUK JI0JDKCH HE TOMBKO BOC-
CO31aTh 00Pa3 KaKOK-TO KHU3HEHHOM CuTyannn, O KOTOPOH njer pedh B yCIOBNM 341494,
HO ¥ yMETh 0CBOGOAMILCA OT M3NHINHEN, HECYILECTBEN HOH JeTanu3anKlM, BhIIETHTD 3H-
YHMOE W [IPEICTABUTE 3Ty CHTYaLu0 B BUAE CXCMEL oTpawatomei Haubomee cyllecTBeH-
HBIC €€ TIPU3HAKHM U 3aBHCHMOCTH. CIHOKHOCTE CTPYKTYDbI 3ajatd MPOABAAETCN KaK N4
CONePKATENLHOM, TaK U Ha GOPMANLHO-A3EIKOBOM YPOBHE. Bce copepxanve 3aayn npei-
crapnsier exproe uetoe. JlaHHbIe VOIOBHs 3aNayy COCTABMSIOT GAaKTHUCCKOE COACPHEHRUL,
KOTOPOE HAXOMWTCA B OMPEUC/EHHbIX OTHOWCHUAX ¢ BOMPOCOM 3dAdiu. Yenoeue 3anat
AOMGKHO BbITh MPEBUILHO NPOYHTEHO H TMOHHTO.

2. KOCHUTHEHLIE ¥ PEMEBBIE MPEANOCHITIKH
YCIMEITHONO OBNAJEHKA CUETHRIMH OIEPALIMAMA

Ha oCHOBE dHAAM3A NCUXONOTUHCCKON CIPYKTYPbLL INEMEHTAPHBIX MaTeMaTHIeCKMx
NOHSTHE 7 ACHCTEHIT MOXKHO BBLIENMTE TE KOHUTHEHGIC M PEHEBBIE INELTOCLIIKK, KOTO
phie OBYCIOBAMBAIOT MIPABANBHOE OBAMEHNE CHETHRIMA OnepaLnsiMH.

dopMHPOBIHHE MATCMATHUECKHX MOHATHI BO MHOTOM 3dBMCAT OT TOTO, HA KAKOH
CIYIEHH “YBCTBEHHOTO NO2HAHUA HAXOMUTCA pebenok. Tem Gosiee TOuHBIMK 1 AHQdepeH-
HUPOBAHHLIMM ABIAKICH OPEACTABIEHNH IeTeli O BPeMeHHBIY, TPOCTPAHCTBEHHLIX M KO-
JTMUCCTEEHHBIX OTHOUIEHWAX pEajbHblX MNPEAMETOB, TEM JIEr4e y HHX HymeT ocviecre-
AATLCS HEPEX0A OT MPeicTaBNeHuil K MATCMaTHHECKIM NOHATANM.

VelemHoe OBAa/eHIe MATCMATHHECKIMY IOHATHAMIL BO MHOTOM 3aBMCUT OT YPOBHH
CEHCOPHOrO PASBUTHA JETCi, OT cQHOPMUPOBAHAOCTH MATEMATHHMECKHX 11PCICTABIICHN i, OT
yMEeHWS BLIAEAATL CBOMCTBA HPEAMETOB, CONDCTARAATSL I CUCTEMATHINPOBATL ¥TW Npen-
MeTLI HA OcHoBe BLIescHuBIx csoficts (H. A. Merauna, 3. M. Crenxast, I. B. INousx,
A. Szeminska v ap.).

BamHelMy UPEITOCsUIKaMY H3VIeHNA MATEMATHEA B HAYABHOR MKOJIE ABNAITCH
cHOPMUPOBAHHOCTE AICMETAPHLIX NPEOCTABACHMH O LBeTe, BEITMYHHE, opme, 06 oc-
HOBHBIX NPOCTPAHCTBEHHLLY, BPEMCHHLIX # KOMUECTREHHIX OTHOLIEHHAX BEMM4KH, yMe-
LI CONOCTABAATD, HAXOMMTE CXOACIEO W PAITNHME HA OCHOBE 31MX MPUSHAKOE I OTHO-
wedyit, OMUpanch Wi UPeACTABIEHNA O BEAMTHIE, LUBETE, dopMe H KOUHYECTBE, T
NOMKHD] YMETh CHCTEMATH3UPOBATL, CPABHABATL M yHOPANOUHBATE HPENMCTHL

OBnaIeHue YHCI0M H CHCTOM BO MHOIOM 3aBHCHT OT YDOBHA chOPMHPOBAHHOCTH BOC-
NPHATHs PAsANHON MOJANBHOCTH, B MACTHOCTH, OT YCBOCHUA O8THMH RPOCTPAHCTBEHHBLL
OTHOMIEHWH: YMEHMA Pa3IU4aTe HAMPAEICHHA <BBEPX», «BHH3>, <HANPABO?», <HAINCBO>,
OMPELCATE PACTIONOKEHHE IPEAMETOR N0 OTHOWEHHIO APYT K APYTY, OLCHMBATE BENMHH-
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Hy MPEAMETOB, HAXOAMMUXCA Ha PACCTOARMM (MEPCIICKIMBHOR BOCIPUATHE), YMCHUS Pi3-
nuHaTh Gopuy.

SPUTENILHOC BOCUPUSTHE M OPMEHTHPOBKA B MPOCTPAHCTBE 0HECTICUHBANYT YCBOEHHC
rpadirteckix uaobpaxenuii Gyks w mbp, osragenue GyksedHoN M LUGPOSOH CHMBO/M-
KOH B npouecce nucoMa. COOPMHDOBAHHOCTE TPOCIPAHCTBEHHOIN OPIraHM3anil uMeeT
BonbiIOe 3HAYEHNE 11 AHAH3A COIOKHBIX YHCCI, NOCTPOEHHBIX Ha (CHOBC ACCHTHYHOH
cucremel. Kax focrpoenye, TaK u paciiudpOssBaHMe YUCHa TPeOVeT BbiieTeHi pasps-
408, KOTOPLIE [P HATTHCAHHM 3dHMMAI0T PAZTUYHOE MCCTO W JJAXKE UPH MBICTTHTCALHOM
NPEACTABACHHM NPOTOIKAT COXPAHATE 3TY TPOCTPAHCTBENHYIO OPraHu3amumo (A. P, Jly-
pud. JL. C. Ilserkoga).

PazsuTHe NMPOCIPAHCTEEINILIX GyHKUNIA FBAACTCH HeoBXO4MMbIM axTopoM Ams yC-
BOCHUA TAOMMIILI CLOMeHUS U BeMuranus (J1. B. 3ankor, H. A. Menunnckas, J1. C. Uretko-
Bd 1 ap.). Hanmpumep, caowenne wacen 15 w0 3 rpefiver yMenus pasnomuth ABY3HaYHOE
HHCI0 HA AECATKH K CAMHMULL YICPHATH UX B COIHAMMH KAK CAMOCTORTCIILHEIE DA3PATIEL,
BBITOJIHUTE CIIOMKCHUE M BHOBb CORAMHUTE HaCTH B OIHO ncno. HeobXoaumo mogdepkuyTs,
HTO pH OBASACHAM NOHATHCM HATYDATBHOLIO YMCa H MATEMATHYeCKUMU TeACTEMAMM 3Ha-
HHTENIBHYIO PO/ib BRIMONHAKYY 3PHTENBHBLL M CTYXOBOH CHMYTLTAHHLIA 8HATH3 W CHHTES,

C OPHCHTMPOBKOH B NPOCTPAHCTEC TECHO CBA3IAHBL NOHATHA d3mepennd (Goubwon —
MAaJIEHbKWHA, PABHLIA — HEPIBHLIA U gp.).

Passurue TOHNMaHMA NPOCTPAHCTBEHNLIX OTHOIEHHH H BONMUIHHT JOJLKHO NpPOUCIO-
OUTh KdK Ha BCPUAALHOM, TaK M Hi HeBePOANhHOM YDOBHE. BT0 ofecieunBdeT ToOuHbE
MAHHTYTATHBHbIE IBWKEHNA. ODHEHTHUPOBKY Ha JIMCTe TETPald, HA CTPAHHLE B KHWTE,
HOAB30BABUE LCOMETPIYECKuMN prOopamit. BAKHOCTE 3TO QyHKUNM OTMeuaeTes Tak-
e NPH PECHUA apUOMeTHIeCKHK 3azad. Tpu pPellenHy 3ajiay Hd OTANe HAYaNLHOIo
obyuennd HCHOALIVIOTCA PASIWYHEIe rpaddeckue cxeMel, TabnuMun | 'L i HapymeHun
PASBHTHA UPOCTPAHCTBCHHOTO BOCHPUATHS, HECOMHENHD, 3aTPYLHHIT BLIIO/HEHIE MaTC-
MaTHYeCKUX 3agaHHE.

B COOTBETCTBHH ¢ OCODEHHOCTAMM MCHXHYCCKOTO PA3BUIUH MAANIMIMX WKOJALHHKOBR
(hopMHPOBAHYNE MATEMATHYLCKUX TTOHATH, VMEHHH 1 HEBBIKOB, 4 TAKKe PEHICHME 3a/a4
OOMTAHO IPOMCXONHTE Hd OCHOBE NPeOMETHO-NPAKTHYeCKux jeficTeuit (M. U. Mopo,
H. @, Tampianua, A. Szeminska u 1p.). ITo3ToMy Ha YPOKax MATEMATHKM NPHMEHAITCH pas-
HooGpasHble cXeMbl, GUIvDbl, TaBIHLbL, PHCYHKH, KOTOPLIE COCTABANIOTCA CAMMUM peben-
KOM. 3T0 TPeGYCT BLICOKOTO PA3suTHA MENKOH MOTODHKH DYK. 3aTPYIHCHMA, CBR3AHHBIC
C NPAKTUYECKHMH ACHCTBHAMH, OTBIEKaKOT pebeHKa OT OCHORHOMN LC/M AeNTENLHOCTH M,
CACOOBATENLHO, NPENATCTBYIOT SOCTHIKEHHK) €0, CHWAKAIOT TCMIL BRIIOTHEHME 3343HUH, 4
TAKIE MOTHBALMIO K O0YHeHMH.

SHAUEHHE SPUTEILHO-TIPOCTPAHCTREHHOM ODIranu3aie IBHKCHUI 1 MAHYaJILHOH er-
KOCTH LSl YCTIRITHOTO ODyueHns MaTCMartHKe pPaccMaTpusaercs B paboTax 3. Ipyupx-
KoabyuHCKOH. ABTOD HOYEPKHMBACT, YTO COCPEIOTOUCHUE BHUMANHA HA OPraHM3dIusy-
HbiX M TEXHHYECKHX ACHCTBMAX W CBAIAHHOC C 3THM OTDAHHMEHHE JOUMYECKOr0 M MdTe-
MATHYCCKOID OUBITE BhIZLIRAET ¥ JCTCH:

— Baokazy npouecca o0oduenus, T. e, TPENATCIBYET DOPMUDOBANITO B UX COSHAHUH
MATCMATHYLCKMY TOHHITHIT;

— 337EPKKY QOPMUPOBAHNSA HHTEIUICKIYANBHEIX ONEPALIHI, KOTOPbIE YYaCTBYIOT B Ma-
TEMATHYECKHMX PaccymAeHHAK.

DKCIEPUMEHTATLHO NOKA38H0, YTO HADYLIEHMs! HYeTKOCTH ABIDKCHMI DYK, TOYHOCTH
BOCTIDHATHA, & TAKXe HU3KHH YDOBREHE 3PUTENLHO-IBUIATCABHON KOODPIHHALINY OKA3bIBA-
0T CYILCCTBCHHOE OTPHUATEBHOR BAMAHKME HA NPOLECe OBAZJIEHHA MaTeMaTHKONM.
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B ocHOBE OPMHPOBAHMA HOHATHH, B TOM YHCIE H MATEMATHUCCKUX, NEHHUT BLITIONHE-
HUE UENOTO PALE MLICIHTEIbHBIX Aefctsnil. YTobnl CQOPMHPORANOCE NOHNTUE, Debenok
AojKeH uMeTs 0a3uC B BUAE ONPENEACHHOIO YDOBHH DAIBATHA KaK BCEX GOPM MbIC/iH-
TEARHOrO @KTd (@Haan3d, cuHTe3a, obobumicHuA, xnaccudukauuy w Ap.). Tak W APYIEX
HCHXMMECKIK uPoueccos. CRowHLIA MyThL Pa3BUTHA MBILICHUA pPeDeHKA HAXOAWTCS B
TECHCHLICH 3aBHCHMOCTA OT VPOBHS TEPUENTHBHLIX JeHCTERUH, BPEMOHHBIX M NIPOCTPaH-
CTEEHHLIX TIPEACTABNEHNE H up.

YmersenHas Qopma 1eficTBHA SRAACTCA 33KAKMUTETRHLEIM 3TAN0OM HA OyTH npeofipa-
30BAHMA BHCHIHCKO geicteus B0 suHyTpenHee (IL A. Fansnepun, H. 9P, TamuisuHa w ap.).
DopMuposanye uoHatuit, no H. @, Tanel3uHOM, UPOXOINT CREIVIOMII TVTE: IPEIMeTH |
CBA3AHHBLIC € HMMH OLYUWEHWH — BOCTIPHATHC — NPCACTABALHUR — TONATHE — CJ0BO.
TaxkuM 00pa30oM, Ha Haua/bHOH CTanni (OPMHDOBAHHA DOHATUA 4DEIBLIMANHAY DOIL
APHHALIEKUT BOCOPUATHIO: DEOEHOK NPCH#Ae BCEr) JUULAEH BOCTPYHATL JACTHBIC Lipi-
JHAKHM. & 34TCM BblaCAMTE Haulonee CYIMECTREHHLIE, OTOPOCHME HECYLECTBEHHEIE NPH-
JHAKH.

K WKOASHOMY BO3PECTY MPOHCXOAMT AKTHEHUE DA3BHTHE MBUIUICHHSA, Y10 OKA3hIBAET
Gonuimoe BAHARUC HA x04 passuta socupratia (J1. C. Beworckui, X, Muaxe. A. A. TTio6-
amdckan, H, @, Tanuisnga u 4p.). Ocmslicnenne 2TOT0 Hpouccea genaer ere Gosee Hanpas-
JeHHBIM, YCTHKMM W TOMHBIM, OIOMOTAET FPCRODU b QJUI}IMHIH]IBHHHE OROUECCOR Pas/IHICHIA
1 OnosHanwsa. PeGeHOK, IOCTYNAOWMEA B NePBLIA KIaCC, CHOCOOCH BhIACANTL NPEAMET H3
pAlld APYIHX, Y3HaBATh €r0, BLITEAAThL KAMCCIBA UPEAMETd, OMPEIENATE €r0 YepThL

[Ip1 OBAaAeHMM INEMEHTAPHLIME MATCMATHYECKMMY 3HAHMAME, YMEHMAMY 4 HABbIKA-
Mt peBeHOK OMUPALTCA HE TONBKO HA BOCTIPUATHC NPCAMETOS ¥ AeRCTEMI ¢ HEMU (T. ¢. Ha
HAISAHO-0DDAIHOE U HAMMALHO-AEHCTBEHHOE MBIMUICHKE), HO ¥ Ha yMenHe aboTpara-
posarb, obobigath, T.e. Ha BepbajibHO-J0THYECKoe Mbinlichue (H. A, Menunncxas,
M. H. Mopo, K. Ilnawe, I1. J, Tansnepuy, A. Szeminska u ap.).

[lepecHavansHO yesoeHke abCTPAKTHONO Marepuand (CHETHLIX OMEPALKIA) OCHOBbIEA-
CTCA HA HAINAAHOM BOCOPHATHH NPCAMETOS M ASHCTBMH, B JaNbHEHIICM 3HAMEHHE Ha-
TIATHBIX OOP yMeHblugetcs, [Tpeobiafasuc KOHKperHblx GOPM MLINUIEHHA ¥ pedeHKa.
OBJafIERAIOIIETD CHETHBIMM OUEPALHAME, MOKCT IPOABIATECA 8 OCODEHHOCTAX BOCIIPUA-
THA U ONEPHPOBIHHA YCIOBHAMMK 3aaaqM. Tax, yueHHK Bridupaer cnocod pemenus 3aga-
YH, OCHCBbIBAACH HE Hd BHYTPCHHMX. JOMMYECKMX JaBHCHMOCTAX MEMIY OTAENLHLIMH
Ad4HHEIMH, 4 Ha BHCIDHWX UPH3HAKAX DACTONOMEHHH MMCE B VOIOBHN 3agadu.

MaTeMaTH4eCKUe HOHNTHA M OEHCTBHA, KOTOPLIE 4ETU YUBAWBAKIT ViKE HA HaHATbHBLY
PTANaX INKOJBLHOIG ofiyuenus, HOCAT abcTparTHsii xapaxrep. Ho atw nonstua u pei-
CTBHA OTPAKAIT OPU3HAKH, CEA3W M OTHOMIEHHA, CYLICCTBYIOWME B ODBeXTHBHOH aeli-
crenTensHocTH (J1. C. Mernnra).

TIpH u3yHCHNM HAYANBHOTO KYPCd MaTCMATHMKM 3HAUMMBIM SBISETCH TPUHIMI B3au-
MOZEHCTBUA XOHKPETHOTO W abcrpaxTHoro Mblurienua. I1. I Bionckuit cnpaseaimBo y-
BePHAAN, 4TO WKCALHOE 00DA30BAHHE «aeNaeT MBIIUICHHE Gonee u Doaee abCTPAKTHEIM
M B TO HC CAMOC BPeMA Bosce ACTAdbHbiM K Honee KOWKPETHLIM»,

C. JI. PyDuHmTelid TakKe MOTYEPKUBAIL, Y10 HAMAAHO-00DA3H0e 1 aBCTPAKTHOE MBIII-
7IeHye ABIAITCA afeKBATHLIMHA CNIOCODAMH TO3HAHNA, CTMCYAA B3AMMOCEHSb JTHX BHADE
MBIITEHNA M HalH4YME TOCTOSHHBIX B3dMMONEDEXOIuE.

Hapyiuedne B3aUMOLCHCTBHA KOHKPCTROIO W abCTPAKTHOTO MBIIUIEHNA ¥ JETEH He-
peiKo MPUBOAUT K ONIPEJCIICHHBIM TPYIHOCTAM B OBA3LCHHUM MAaTCMAaTHYECKHMH 3HAHHA-
MM, YMEHHAMH 1 HaBbikaMu. Tak, B PAJE CAVIACE [IKOJBHHKH 3aJePHUBAKTCH HE NEPHO-
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A€ ONEPHPOBAHMA € ONOPOH HA BHENHHE JCHCTBHA (ICPCCYeT MAJLLCS, NPEIMETOR), YTO
MEMAET UM HEPEHTH K 0D00IWEHHLIM CHOTHBIM OTIepaLsiM.

. Tlpu u3yueHHn HAMAALHOrO KypCa MATEMATHKY POib a0CTPAKIHOTO MBLIIDICHMS! TPOSIB-
JAETCS B PA3IMHLLY dcnekTax. B uponecce GopMUPOBANNA 34CMEHTAPHEIX MATEMATHYE-
CKUX MOHATHH (HanpuMep, MOHATHS YACTA) IMKOABHUKH, OTBIEKENCEH OT HECYIECTBEHHbIX
NPH3HAKOE UPEAMETOR (HAuPUMED, HX QOPMBLI, BEAH4MHbL LBETA), BhLIEASOT 0GLiuii
MPU3HAK (“MCI0 OPEIMETOR), TakUM 06PA30M, OCYIICCIBAHETCR OTRACYeHKe | 0bobWeH e
(H. A. Menunnckan, M. X Mopo # gp.).

MBICAUTENLHBE TPOLECCHl MPOABNAITCA B YMCHNN CPABHIBATE, COTIOCTAB/ATH 1 IIpOTH-
BOLOCTARIATE, OUPEARNSTE CXOUCTBO M YCTAHABAMBATE pasivune. COLOCTARTEHMC MOKET
DBITE JBYX BUAOB! OHOBPEMEHHOE (CUMYALTANHOE) U HOCIET0BATCALHOE (CYKLCCCHBHOR),
TaK, MKOAbHUK JOMKCH YMETL OJHOBDEMEHNO [PCACTABHTL ONCDAUMIO YMHOMKCHUS KaK
OUMEPALIC CnHernud, 4 GEI{-_‘IIHHHH'J ACNeHMST KAk Dll(‘;_JHLIHID BLITHTAHHA. UI‘[EDHPUBHHHE‘
MOCIEI0BATEIHEIME JAHHbIMH aPUOMCIMUECKOlT 3aaui NPeNcTaBaacT coboi IpUMep 1o-
CTENOBATENRHOTO CONOCTABAEHHA TOI0, 4TO BLIIO, € TEM, YTO HOJYHHIOCE,

CHOCOBHOCTT K OTBIEMEHHIO IOAB0ANT PEOCHKA K YCBOCHUK) NOHATHA KONNYECTRA BHE
SABUCHMOCTH OT YCI0BUE BOCTIPHATAN TOTO WK HHOTO KOAMMCCTBY TIPEIMCIOS, T, €, He3a-
BUCHMO OT (OPMBI, BENMYHHELL, NPOCTPAHCIBEHHOTO pacuongKeHna upeametob. Poab
npouectd OTBACHCHUS NPOABIACICA W B HEODXOIMMOCTH LUPHMERSATDL YCBOEHHLIA MalTema-
THURUKHT HABLIK HA HOBOM MBTE[]HE}J’IE. HIJ'H PenieHN pHB.’IH'-II‘ILIK I L'"l'p}'KT}’l]E' " p{':"-EE'-
BOMY O(QOPMIEHUIO apudMeTHYeCKHY 3303y,

[pu GopMHPOBAHMM MATEMATHUECKUK HOHATHMI BAKHOC 3HAYEHUE MMEET BIATCHUC
HaK [POLECCoM MHIYKLIMW, TAK K LPOUECCOM MeayKiiHH. Ha HavannHoM 3rane ORIAZCHMA
CHETHBIMU OMEpalHAMY AOMPHUPYOWNM ABAACTCA TPOLCCC MEAVKIMY, KOTAZ HA OCHOBE
dHANH3A KOHKPETHOH CUTYATIMK, KOHKDETHBIX NeCTBH DeOeHOK NepexomnT K 060fue-
HUIO. B Ja/bHERITEM, KOIMd PeBCHOK MPHMCHAET YCROGHHYI) OMEPALMIO K PEIIEHUEO paz-
AMYHLIX 33434, GONMBILYH) POAL UPpuoBpETACT M NPOUECC ACAYKTIMW, T.€. BOSMOMKHOCTE
NPUMEHCHUA OOLIETO K YACTHLIM, KOHKDETHBIM ciavyasam (H. A. Menyunckas).

B xavecrse samuelimerc ¢axropa YCUCWHOTO OBIAACHMS MATEMATHHECKAME TOHATH-
AMH 1 NCHCTBHSME BRLICASETCA NOCTALOMHBIA YPOBeHs CPOPMUPOBARHOCTH I0IMYeCKHX
OMEpaunil, TAKAX KaK Onepauti KiaccHHKALMY, CEPHALNM, 2 TaKKe cGOPMMPOBAHHOCTS
nonatya 0 coxpanenun (. Anvrxays, B. Iym, K. [naxe u 1p.).

Dopuuposanre Onepanuy KAaCCHGUKAMAH HePasPLIBHO CBA3EHO C IOHATHEM MHO-
Aecrea, [L1A MOHIMaHMA THCI U MATEMATHMCCKOTO IEACTBIA HEOBXOINMO VCBOEHUE CMBIC-
& PASACHEHNT 11a MHOMCCTES, 3TEMEHIbB! KOTOPLIX HMEHT OTIPeIecHHbIe cBoitcTBa, 0byc-
NOBNHBAIOIING PASMELIEHHE JICMEHTOR B JaHHOM MHOMKECTEC. TIpM CDABHEHHH MHOMKe-
CTBA N0 KOMMMECTBY HE YUMTBIBAIOTCA CAMHWMUHBIE CBOHCTBA KaWA0TO DACMCHTA, OJHAKO
opy gaaccnduKanuy BHuManie 0OPALEETCN M HA CBOMACTEY MPEAMOTOR. YMEHHE KIaccu-
QUUMPOBATL YTIPOWIALT Y3HABAHUC ¢ 3anmoMHAHasue, obrerdaeT paGoTy MAMATH U aKTHEH-
SUPYET MBILLIeHHE,

B nponecce KaaccuQuUKauun BRIICAACTCA KaKOH-To 0Bumii TPH3HAK B paay 0fTLeKTos,
H H3 OCHOBIHMH 3TOI0 HPHINAKA OpeaMeTh 00LeUHATCH B KTACC WM IPYIY.

Taxum 00pasom, Npolece KIaccudmMKaiMi TECHO CBH3dH ¢ PASBHTHEM Y pebexxa CHMYJIL-
TaHHOIO aHanusd (YMeHHA BhiaensiTh TPH3HAK, CBOHCTBO VM3 NEOCTHOTO 00pasa nmpenvera),
CpaeHesust 1 0000IEHNA (yMEHUS BLITENATh ODWjee U3 pAfa IPCIMETOs). CHMYTLTaHHOTD
CHHTE3A (YMCHUS ODBEIMHATL IPCAMETs] B OHY TPYIIY HA OCHOBAHMM OBIIETO PU3HAKA),

B 5—6 ner pelenok ywe xnaccuduuupyer OpeaMeTsl mo Gopme, uBeTy, BeTHMMHE,
CHCTEMATU3MPYET TPYINLI HA WOAUPYNTLL, BHABI HA uoieMabl, BeaencTeHe 3Toil criocof-

I‘““’"h—d
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HOCTH NPH OBI44eHHH NOHATHEM YHCTE, apHOMeTHYCCKMME JCHCTBHAMYU DeBeHOK Terko
MOMET PAIOKUTE CYMMY HE COCTARAFIONINAE ee cnaracMeic (14=1014=7 + 7).

Ipouece cepuanmm — 370 YCTAHOBACHHE NOCNEA0BATC/bHBIX B3aMMOCBsI3ei. Cepwa-
UM OCHOBBIBAETCH Hd BLISBJEHHH M YIODALOMCHWM Paznuuuil (druunetd — diunnee —
camoii dmupiotd). TIp 9TOM YCBAMBACTCA OTHOCHMICABHOCTE LPM3HAKE TOPO MM WHOTO
npeaMeTa, JBORHAA 3aBHCUMOCTL OOBCKTA, HAXOAAWEIOCH MEXAY NPEARLAYILIHM W TOCTE-
AVIONIMM 2TeMenTaMH pAja.

Mepronavaniio pPefieHoK VCBAMBACT BIAUMOOTHOWEHMA MENLY ABYMS OOLEKTEMH,
0OPALEeT BHHMAHKE ML Ha CaMLIe KPARHUCe 3NCMCHI bl DALA (cambil dauumnbill — camsll
xopomscutt). [loctenenno pebeHOK HAMMHACT YCTAHABIWBATH OTHOUIEHMA MEXIY TpeMA
obbexTamu (Gomsiol — cpeduuii — manensiud). K 5 rogam pefeHok yixe MOXET CaMOCTO-
STEIBHO COCTABUTE MOCTEAOBATENBHBI pAn K3 10 udmeHAwwuxcH 3neMenTos. Onnako
TAKOE COCTABNEHHE DASA, T. €. CepHauld NPeIMETOB, OCYWECIBAAETCH BIE HI YPOBHE
NPegMETHO-NIPERTHMECKHX nedcTryAd, M nuis IO34HCC NPpOoUCCC CepHalHy CTdHOBHUTCA
BO3MOMHBIM HA SA3bIKOBOM YpOBHE. Tak, HanpuMep, pebeHOK ITOTO BO3PACTA MOMKCT ViKe
TPaBIILHO OTBCTHTL HA BONPOCE caeaywuen sagayi: «[leta suime Komu. a Konsa Huke
Annped. KTo caMBlid BbiCOKMI? K10 caMbiil HUSKHHAT»

HABOVICTBEHHOCTE OTHOWCHMEA ABYX uucen (6 > 5, 5 < 6) QopMHPYETCA /ML HA OCHOBE
OBI3feHNsA CepHaMel Ha MATCPUANE PAIA NPEIAMETOB M CTAHOBHTCS NOCTYIHON peOCHKY
ropasao nosmHiee.

DopMUpOBaHME TPOUECCA CEPHALNM CBAJAHO € PA3BMIHEM CYKUECCHMEHOMO aHamn3g
(OnpeseneHUd PAZIHYUA COCETHHE MEMEHTOB), CYKUCCCMBHOID CHHTE3E (OEbeMHEHNS 3e-
MeHTOB B OZHH DHI TTO Mepe YﬁbIBHI{HH AR BO3PaCcIadidA CTeIEHM IPOABTEITHST HFHSEIHHEI).

OnHON 13 BAKHENIIWX TMPEANOCLUIOK VCIICLIHOUO OBMALEHMA MATEMATHYECKHMH 3Ha-
HUAMH, YMEHUAMH W HABLIKAMH SBIAETCA CQOPMUPOBAHHOCTE MOHATHH O COXPaHEHHH,
NPCACTABACHMA O HOCTOSHCTRE TPHIHAKD KOAWMCCTBA HE3ABUCHUMO OT WIMEHAIONIHXCH
venoeuid ocnpuatua (. Ansrxays, 3. v, K. ITnawxe). Tax, tpexnetauit pebenok, cpae-
HMBAA KOMWHMCCTBO UPEAMETOR, OCHOBLIBRETCA HA SOCUPMATHH BEAMYUHEB! ¥ PACTOIOKEHHA
npesmeros. OH (4UTAET, YTO TaAbLUER OOJBIIC, KOULA OHM PACTONBIPEHEL, M MEHbIIE, KOTTA
OHH COBTHHERL, B ADVIOM (IVHaC OH BOCLIDHMHMMAET OLHD H TO EE KONHYECTEO 6UJ'IIJIHHI
W MENeHLEWX NPEIMETOR KaK pasnudHoc (Dosibunx npeameror DOARME, d MilAeHLKHX —
Merbine). Pebenox e MOKeT OTBICUBCA 0T HePUeIITHEHLIX OCODEHHOCTEN PAZd NPeIMETOR
¥ BBYIEJTATL B KAYECTBE OOLICIO LPH3IHAKA IPYNNLI MDEIMETOR — WX KOJHYECTBO.

[ocTenenno vy pebeHka nepectpansaercs socnpusTHe Koaudectsa, OH HauHHAET OCHO-
BEIBATLCA YHKC HE Had HCNOCPEACTBEHHOM BOCTIDHMATHA, & 14 BLIIENIEHWH KONMYCCTBA KAk
[PUIHAKA [JAHHOM IPYIIL], HE3ARHCHMO OT APYTHX CBOACTRE BOCTPHATHA (IJHHLL pAZA.
PACILOAOKEHNUA HIEMEHTOB DS B DNPOCTPAHCTEE U T, 4.). Tak, B BocmpusaTan pebenka
YEThIPE KaPaHAalid OCIAKTCA YeThIPhMH KaDdHIdIWAMH HEZEBMCMMO OT TOTO, JEWAT OHK
KYYKOH MM HAXOUATCH HA ONPENENeHHOM PacCTOAHHK JPYT OT Jpyra.

YeBoeHHE COXPAHCHUA KOAMUETTEA ABNHETCS HEODXOAMMBIN YCIOBHEM QUPMHPOBAHMS
HOHATHA umncia. «OTHeIHE YHCNO BOCTPHHUMAETCH PebelkoM yIKe HE KdK HEesCHOE Kaye-
CTEO, KOTOPOE KaKHM-To 00pasoM CBA3aHO ¢ BCMMCTHHOMN, 4 KAK CBOHCTBO 0OBEKTOR, Nol-
nawimeecd TOYHOMY onpegeneHHo» (1. Anetxava, B. Jym, 1986. C. 16).

Onepatuy KnaccHOUKADHM, CEPHAUMH, TPEICTABAENHS 0 COXPaHEHMW KOIHJECTBA
TIOMOTAI0T PefeHKy MEPedTH OT HATTARRO-EHCTRENIOTD W HATANAHO-00Pa3HOr0 Mbiluje-
HHA H HI}HHTHf‘IHUM}ﬂ E'.lﬁL"I'pEiKTH[JM}' MbBIIITEHHKL

[Tpu 3TOM CONOCTABIEHNE, KIACCH(DUKALNY, CEPHALKMY 40JGKHbL OCYIICCTBIATECA I8Th-
MW Had PasTHYHLIX YPOBHAX: Ha YPOBHE JIEACTBHA, Ha YPOBHE NPEACTABNEHMH W B 4d/ib-
AefieM Ha BepbanbHo-JOTHYECKOM YPORHE.
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OaHMM U3 YCIOBHA VCUCUTHOIO OBIAACHIA JIEMEHTAPHBIMKE MaTEMaATHUECKHMM 3HaA-
HHAMH. YMEHHAMHY H HABLIKAMH ABIACTCA BO3MOXHOCTE HHTEPHOPH3AUWH BHEITHUX TIpaK-
THMECKHX ARHCTBHA BO BHYTDEHHHE YMCTECHHLIE HeHCTBUs (IL. 1. Tanbnepnn, J1. C. Teop-
rues, A [lname).

DOPMHPOBAHHC HAYANBHEIX MATEMATHYECKX HOHATHH 1 AefICTBHH NPOXORMT Te e
JTdllbl, 9TO 1 BCAKOE yMCIBenHOC feficraue (I 4. Tansbnepun, J. C, Teopruces).

Hal ataue MaTepra/IMsaiHl MAaTEMATHYCCKMX ICUCTRIN NeBEHOK CBA3LIRALT TO
MU WHOC apUQMETHYECKOR JCHCTRHE ¢ MAHHULYTUPOBIHHEM BHEIHUMH JCHCTBHAMH, T. e.
OCYILECTRIALT CHCTHBIE OLEPElHM ML ¢ ONOPON HA BHELHHe TIPEAMETSL.

Ha ll srane wmatemardaeckue neicTBuy UCYIMECTRIISKITCA 8 MAAHE PPOMKOH peun,
OTOT 314N NOAPABHCAHETCA HA 86 CTALMM, Hepeaa crapua onpegensercs Kak cramis
KOHKDETHOW PCIM, PEUM-TIPEACTARBACHUS, B 9701 NEPHOL. YTOOBI BHINOMHNETE MATCMATH-
HECKYH) ONICPEinio. PedDeHoK QOMKEH COUTHECTH ee ¢ OMPEAeeHRBIM IPUTENLHBIM TIPE] -
CTABNEHHEM C KOHKDCTHOH cuTvauuuy, PeDeHoK Ha o106 CTAAHH HE MOMET BbIMOJIHMTL
3dNAHME <K ABYM UpHBABHTE [BA», HO NETKO BhINOTHSET Jallanue <K ABYM #6I0KaM mpu-
Gasuts ABa mOMoKas. Takum o6pazoM, na MEPSOH C1anMy OHOPA HA 3PHTCARHBIA 06pa3
CHTYallu ABIHETCA HeOOXOUMMBIM YCTOBHEM BhiMOMHEHHS MATEMATHYECKMX TeHCTBHIL
Bropad craana onpeicasercs kaxk cramis aOCTPaKTHOM peun. Ha 310 cragmm pefieHoK
SPIIOIHACT LENCTBUSA HA OCHOBC TOMBKO Ha3blBAHUA YHCIUTETbEbIX, 53 VTOYHEHWSA KOH-
KPeTHbIX 06pasos npeaMeros. Takum 0BPA3OM. LIPH TICPEXOAC OT BHCLINHY K BHYIDEHTHM
ACHCTBMAM BAKHYH) POJb WTDALT TIPCACTABACHHE O KOHKDETHOH CHTYAUMY, JNOHATICH B
OCHOBC MATEMATHYCCKMY ICHCTBHIL

Ha IIl saTane Marematuueckue neficisug HHTEPUOPHIVIOTCS, CIAHOBATCH YMCIBEI-
HRIMA DERCIBMAMH, OCYIMCCTRIAAIOTCA B MIAAHC BHYTPeHHEIH Peun.

BaRHbBIM KOMIOHEHTOM MaTeMaTHIECKHX ACHCTBHA SIBMAKITCS MATEMATHYECKHE CIIO-
cofnocTH. [laMATs HepasphlBHO CBA3aHA C IPOUECCAMH BOCTPHATHA M MLIILIEHHA
(/1. C. Burrotexnit, A. H, Teontses, K. Inake n ap.).

Marematnyeckme cnocofHoCTH, HCCOMHEHHO, OY€HB BaXHbI NP OBJIAICHHE MareMa-
THKOH. B npouecce yesoenus YIeOHOIO MaTepuana cr'o Halo He TOJRKO HOHATL, HO M
3aMOMHUTE, YDOBEHb Dd3BUIUS MAMSTH WKOILHIKA 101IKEH 00eCIICYMTE ITOT MpoLecc.
Ho mucHmo J1. C. BEIOTCKOIO, 3HAYHTENbHAS SPENOCTE BOCOPUATHA M IMAMATH HAeTcH
YA€ Ha HOPOIC WKOIbHOTO BO3PACTA M ABIHETCS OANOH M3 OCHOBHIIX NPEINOCKIJIOK BCETO
TNCHXHHECKOrO DA3EMTHA HA IPOTAXCHAH JTOTO BO3DACTA.

OcofeHHO BakHA B apHOMETHYECKHX HOHCTEUAX ONCPATHBHAN (KPATKOBPEMEHHAs!)
namars. BeluoaHenne apudmeTiyeckux aeficrsuii TPEOYET UPOYHOIO 3HAHK PR3PHAHOID
CIPOCHNA 3dTHCH YHCCH, YMCHHS HAXOJHTh COCTAB YHCHA, YAEPHMBATE B MAMATH TIOJY-
HCHHLIE TIPOMEXYTOYHBIC PE3YALTATDL

B ocywecTenennn no3naBatenn ol AeqTeNsHOCTH BEOYILEA DOJb NPHHALIEHKUT PEYH.
MareMaTHYeCKHC OefCTBU — 3T cneund)ﬂtfeu{aﬂ HOINABATENLHAR QeATeAbHOCTL. Of-
HHM 12 QakropoB OCYINECTSNEHHA 3TOH LO3HABATEILHOM AEATEILHOCTY SIRTACTCH BHILH)-
MEHHE PedH Ha PasAMuHLIX 3Tanax.

Coraacto Teopui I1. 4. Tannnepuss, QOPMHPOBAHIE NOHATHE OCYMICCTENTETC NOITALL-
HO OT HEPIENTUBHLIY K MHTCPUOPU30BaHHBIM feficreuam, Peur, BEICTYTAST KaK HeoOxo-
AMMBIH (EKTOD 34BEPIEHNT FT0OTO npouecca. OcofeHHo BaXKHE DOb pedu Ha BHEITHepE-
YEROH CTaaMH nefCTBMA.

BBUIOMHAR UPAKTHUCCKOE ACHCTRHE, WKOMBHAK JOBKEH OPHCHTHPOBATLOH HE TOULKO
B €70 IIPEAMETHOM COACPHMEHNN, HO H B CIOBECHOM BLIPAKEHUK 3TOI0 concpiwanua. B oM
CIYHAe, KOTHAa e/IMHCTBO 3THX ABYX CIODOH DEYRBOTO AefCTBMS HUPYIIALTCA, JeHCTBHIC
CTAHOBUTCA ICQEKTHBIM, He opmupyercs YMCHHE DACCYIIATE, 0OOCHOBMBATE 10 MIH

E
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uHoe nosyuennoe pewenue (H. ®. Tanwianna)., HecmoTpa Ha To 4TO Ha nocheinux Ira-
Nax BLITOIHEHHE NCHCTBMA He TpefyeT 38yKOBOH GOPMEL, OHO BCC XC UPHHHUMAET BHYT-
peHHee PeYeBoe 0QOPMICHHE.

Henxonorayeckue Heenepopadnd (J1 C. Buirotexkuid, A, H. Jleontsee, A. P. Jlypus,
JL C. PyOuHWITEHH W 1p.} NOKA3LIBANT, YTO 3HAUEHME CN0B3 YCBAWBAeTcA pebeHKOM B
TECHOA CBS3W C PA3BUTHEM MBICIMTENLHBIY fipoueccos. [To Mepe pasBUTHA MBIITEHHA
PACLIUPACTCH W YIOUHAETCH Peus pebeHka.

OCHOBHOH eIHHHMLCH pety ABNACTCH CnoBo, «C0oBD BRIWYAET Mo KpaliHed mepe ase
COCTABHLIE JaCTH: € OJHOH CTOPOHEL OHO 0003HAYIET NMPeMeT, 3aMeHAd ero, BuITenad B
HEM CYIECTBEHHBIC MPH3HAKHK, & C APYrOd — OHO aHANM3HDVET NpPeOMeT, BBOLUT B CH-
CTEMY CBA3EH, B KATETOPHUID UPEAMETOB Ha OCHOBe 0GOOMEHMA CrO COAEPMAHHA»
(/1. C. UgeTrora, 1997. C. 33).

B maremaruke sT0 CBOMCTBO (JI0Ba Nmpuobperaer ocofioe 3nadenue. Ha ypokax mate-
MaTHKH [IPY OUMCAHMM CBOACTE MPEAIMETOB M OTHOWCHUI, CYWECTEYIOIMX MEKAY HUMH,
Tpefyercs mogbopP TOYHLIX CJ0B (TEPMHHOB), KOTOPbIE HA JAPYFMX YPOKAX B B OOLIMHON
KH3HKW HEY4CTO YHOTpeONAWTCA. MICnois3yeMbie Ha YPOKAX MATEMATHKH 060DOTE OTIH-
YEKTCA CTPOTO 33faHHLIM MOPANKOM coderanmii cros. Heobxoauwo, ytobu pefeHox
[PABUNBHO YOOTPeOAsAT 0603Ha4eHHA KOIM4ECTEA M NOPSAKA, YCAOBHBIE TEPMHHLI, 000-
3HAYAIOWMeE T€ ouepauuu, KOTopele oH ocymecrsiner. Takum o6paszom, 71 VCHENIHOTO
VCBOCHHA CHETHHIX OlIEPAaUMA MPEKIE BCEro HEOOXOAMMO OBLAAETb OIPEIENeHHBIM JTHH-
TBMCTHYECKMM VPOBHEM.

MaremaTuueckve onpeneneHysa U OPaBHIa OCHOBBIBATCS HA 3HAYEHHH CJIOB, a TAKKe
Ha OTHOIICHWAX, KOTOPBIE CYUIECTBYIOT MEXIY HX rpamMmarnueckumin dopmamu. Y1obi
BOCIPHHATL COACDIKAHME ONpefenenns, PeOeHOK HOKCeH OBAANeTs HEODXOAMMBIM 34114~
COM CJI0B, MOHATL HX 3HAUCHWE, TOYHO ONpPeNeNHTL XapakTep MOTHKO-IPAMMATHUECKHUX
CESi3el MeWAY CJIOBaMH U NPEANOKCHUAMHM,

CQOpMHPOBAHHOCTL NEKCHKO-TPAMMATHYECKOID CTPOH PEYH ARIAETCH 4YPEe3BbLIYaiine
BaXKHOU [Py peienni apiudMeTHHeckix 3aaay. Kax yke 0TMEYAI0CH, PCIICHUE MATeMATH-
YECKOH 33Jd4M HAYMHAETCA C ITCHUA WAKM NPOCIVIIMBAHKS €€ TeKCTd, MOCHeAyomero no-
BTODEHHA ¥ aHaau3a yeaoBuA. IlepseiM yCnoBUeM pemieHHs 3aiayy ABAALTCA NMPABWILHOE
qreHre, HeCOMHEHHO, TOHHMaHHe YCIOBMA 3843441 BO MHOIOM 34BHCHT OT TEXHHKH 9TEHHA.
TpymHOCTH TEXHHMYECKOH CTOPOHB! B NPOLECCE YTEHMA CHIKAIOT €ro TEMIT H KadecTBo, Clle-
AOBATENBHO, MEWAT MOHUMAHHIO COJEp:KaHua Texkcra. B yernom BocnupusaTHr NOHUManWe
3aBHCHT 0T YPOBHA CHOPMHUPOBIHHOCTH MMIIPCCCHMEHOM pedM, a TAKKE 0T CHOCOBHOCTH
VAEPKATL B MAMATH TEKCT 334d4M, AH4TH3UPYA TEKCT 3a7auH, MIKOJIbHHK AOIUKEH YCTAHO-
BHTb 3aBMCHMMOCTb MEKIY OaHHBIMH 3a0a49H, BEIIEIHTD HX JOTHYECKUe CBA3KH. Oupeneieque
JTOTHYECKOH CTPVKTYPhI 334841 M MATEMATUYECKIX OTHOMEHHA MERTY JaHHLIME B €€ VCIIo-
BUM BO3MOMKHO JIMIIL HA OCHOBE dHATM3d JEKCHKO-TPAMMATHHECKOTO O(QOPMIEHHS TEKCTa
3agaun (H. A, Menunnckas, M. M. Mopo, 1. C. Lisetkosa).

TIpu aHanu3se yCAOBHA 33/a4H 3HAMMTENLHAR POME TPUHAANEKHUT QOHEMATHHECKOMY dHd-
m3y. DoHeMaTHYeCKHET aHATM3 OGCCUCHHBACT BOCUPUATHE 3BYKOBOLIO COCLABA CIOBA, CLOCO0-
cTeyeT auddepennualiiy GopM CHOBA, YTOUHEHWK) CES3EH MEKIY CIOBAMH B NMPEAIUKEHNUH,

Teoperuyeckuil aHanu3 nMIeparypsl 110 npobiaeMe NCUXONOCHYECKHX NPEANOChUIOK
dopMHPOBaHHA MaTeMaTHYECKHUX 3HAHHI, YMeHHUIH M HABBIKOB HaeT BO3MGKHOCTEL COeNaTh
BLIBOJ, O TOM, HTO OBJGAEHHE CYETOM M CHETHBIMH OTIEPaMAMH MpeacTaBnsAeT coboil caox-
HbIl NCAXOTOTHYECKHH nmpouece, HEﬂﬁKUﬂHMbI\G YCOROBHEM YCHEMHOUD OBMAACHWMA Md-
TeMaTHKOH fAsnAeTcA cHOpMUPOBAHHOCT, MHOTHX IICHXHYECKUX QYHKIMA ¥ OPOUECCOB.
¥ HECOMHEHHO, OIHOH M3 BaXHEHIINX NPeANoCchINOK OBJMAIEHHA CYETHLIMK ONEPAHHAMH
CIYAKHUT pPeYb.




i'maBa Bropas
Hapymenus cyera

¥ CHETHBIX Onepanmi (aKaibKyiun) v GoabHBIX
€ NOKANLHLIMM HOPAKEHNUAMY MO3ra

HApymeHns CHLetHsIX olepauyii oupenanaotcs TEPMHHEMA <AKAABKYIHA» M </IC-
KabKynius». [I0M 3TOM DacCTPOHRCTEA c4eTa ¥ DOMLHBIX ¢ MOKALLHBIMA NOpaxemigmu
MO3Ia udlle OUPEAeTTIOICH TEPMUHOM <AKANbKYIHA», 2 HaPVIICHUH B OBNAUEHWH CYCT-
WLIME OOEPAUMAMM ¥ IETCH — «JuCKaTLKVIMS, '

Tepmuy «aKa/ibKyIHa» BRepBbic GuuT npeantokes S. F. Henschen B 1919 rofay gas obo-
IHAYEHWS HADYIMeHHI CieTa BCACACTBHE JNOKENLHOIO NOPLKCHUS MOITA. ABTOD Indie-
PEHUMDOBAL HADVINEHUS YTEHHA W MHCEMA LWHQD, ¢ OFHON CIOPONLL, M HADYWICHUS YM-
CTBEHHBIX ONePALMA CHeTd, C APYIOH CTOPOHLL, Hapywenua arennd ¥ uucoma audp on
HA3BAN aKAULKYIHER B IMPOXOM CMBICHE 3TOTO TEPMIHA, a4 HADYIICHUSN YMCTBCHHEIX
ONEPALNK C4eTd — AKAALKYIAMEH B VIKOM CMEBICHE,

AKaIbKYIHE ¥ BIDOCHBIX TIPH AOKATMLHBEX TOPAKEHMSIX MO3L MOCBALLEHD BONbIOE
KOAK'IECTBO MCCTeN0RAHMA. Hapylwenna 8 oBNaZcHuY C9eToM y AeTcit M3VYIAIUCE MEHEC
HHTCHCHEHO,

beccnopHo, Hets3a YCTaHOBHUTE HOAHOTO HApALTen3Ma MCHY Pacnajom chopmupo-
BAHHOW QYHKIMM M HapVIICHUEM e¢ PasBHTHA 8 ONTOrCHE3e, BMCCIe ¢ TeM CPABHHUTCIb-
HEIH aHamu3 HossonseT Gonee 06OCHORAHHO BRITENUIL Te 3REHDA, HADYIICHUE KOTOPbIX
UPHBOIHT K PACCTPCHCTBY CHCTHBIX Omepauuit, Gouee rIyGOKO OMPeNCAXTH MEXAHMAMLI
AUCKAALKYIHA Y deteil. 510 u BLI3BIBAET HeOOXOAUMOCTE PACEMOTDC M npodiemul Hay-
HCHMA GKATBKYAMK ¥ GONbHEX ¢ adasueil.

[IEDEOC YNOMHHARNE O HADYIWEHHAY CULTd IPH ROKATLHbIX MOPaAKEHUAX MO3Id OTHO-
CHICH K Hadaly XX Beka: chyyan uoaoSHOTO posa oaucann Lewandowsky u Stadelman
(1908).

CylwecTBeHHbIH BKIAN B M3YMEHHC AKATLKYIMM BUECHH MCCAeNoBakns Gerstman. Ag-
10P OLHCAL CHHAPOM, CBH3AHHBIN C NEBOCTOPOHHIM TEMEHHO-3ATHUIOMHLIM ODIREHHeM,
[P KOLOPOM NaTbLCEAS ATHO3MS COMETANACh C HEPA3AMYENHEM LPABOTO—ACBOrD, ¢ arpa-
dueii, ¢ KOHCTPYKIMBHOM AUPAKCHER u ¢ HApYILeHHeM (GVHKLMM CHeTa. BroT CHHAPOM
LHJIYSHT HA3BaHue «CHRUPOM [epromanas. ABTOp MOIHCpKHYT TECHYH) KODPETALMA MEH-
Ay TTaIbLCEbIMH YMCHHAMH H EFII'E‘MEHTH_F!HJ:]MH CHETHbLIMM ONMEPAIHAMHK.

B 1'IGCj!E,?I}’§OlHHE roahl MHOUHE ABTODEL OTHOCHIH HaPYOICHHA C4eTs ¥ GOMbHEIX ¢ J0-
RUILHBIME TIOPAKEHAMIE MO3ra K cunupomy Tepremana (M. Kindsborn, K. Warrington.
1963; E. Hansen, 1963).

HAuddepenimaibuy TMATHOCTHKY MEHUY PAsTHHBIMU DOPMIMK HapyweHri cera
MPH JOK&ILHEIX MOP@KesraxX Mo3ra ocvinectsin K. Kleist (1934). Cpean mapymennii cueta
asrop BRI TPn QopMbl: 1) anexciio uudp; 2) arpadum uudp; 3) AKAIBKYIHIO.
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Anexcuro yudp, 1. €. HAPYIeHHe YTerns Hrdp, d8TOp PaccMarpusan KaKk peaniyansHoe
nposienenue adasuu. S. F. Henschen eiapinn GoALMIVIO pacmpoCTPaHERHOCTE d1eKCHy Ludp
cpenu Goanuwix ¢ adasued, TIpu 3tom y GoibHbIX HaDiONaeTCA 3aMEIJICHHOE YTCHHE
DYKBEHHOI'O TCKCTA, OJHAKO 9MTaTh NUQPLI OHH HE MOIYT.

Azpagus wyughp. no maenno K. Kuciicra, ceazana ¢ anpakcuell w arpadwedt cnos, [pa
arpaduH 1MGP TPOCTPAHCTBEHHAS DPraHM3ALUMS YUCIA OTCYICTBYET, HO OONbHBIE HE HC-
MBITHIBAKT 3ATPYIHCHHE B OMEpalMAx yMCTREHHOrO cuerd. Arpadwus uugp, COrnacHo
K. KnefcTy, odeHb Peyro [POABAACTCA H30MHPOBAHHO. OOLIYIO OHA COUETAETCH C ANex-
cucH nudp.

ABTOD BbLOEAACT UBC DOPMBL arpadul UHQD — AOpakCHYECKYID MABDKMHETHYECKYH) U
ANPaKCHYECKY ) KOHCTPYKTHEHYI. TIpy nepsoil dopme HoibHOH He MOKET HAATH IBLKE-
HHA, HeODXOANMBIe O HamucaHus nugpel. [pu stom oana uudpa 3aMCHACICA IPYTOMH.
TIpy BTOPOH GopMe DACTaT4eTCs MPEICTABASHHE O NOAOKeHMH undpel pu 0603HAC-
HUM 9HCEN. B 3TOM chiyyde CMEWMBIeTest NOCIeJUBATENbHOCTE HAUMCAHUA UUdp 0pu
ofo3HauCHAM 9Mcad. BumecTe ¢ Tem npy arpadun undp OoibHbe HE UCIIBITEIBAKT CYLIE-
CTBEHHLIX 33TPYVAHEHKUH B OLCpalUMAX YCTHOO YMCTBEHHOTO cyerd. [lo muedun Kaei-
cTa. arpadua UH(p o4eHs PEAKO NPOABIAETCA M30AUMPOBAHHO, ODBITHO OHA COYETdeTCs
C ANIeKCHEH.

Arxaasipind, cormacue K. KneHcTy, aCCOUMHPYETCA ¢ HApYIIEHWeEM YMCTBEHHBIX Onepd-
uui cuecra Oc3 BBHIPAKEHHON aleKCHH KM arpaduu UMOp. AKaZLKYIHA paccMaTpHBAETCH
KAK PACCTPOHCYBO IIPENCTABNEHHH O KOJIHYeCTBe.

Muorue asropet (O. Peritz, 1918; A. Bénary, 1922: K. Kleist, 1934) onucbiBani cay4an
<HHCTONY aKaNLKYIMK, KOTODEA dCCOUMHPOBANACh ¢ HADYLWEHNEM YMCTBCHHbLIX ONepaLui
cyeta. K. KnedicT paccMaTpHRBas 3T0 PACCTPOHCTEO CHETH KAK HADYLLEHWE LUPEACTABICHHH
0 KOIM4CCTBE.

Tawum 0bpazom. ananus iwreparypsl Havana XX BeKa 10Ka3bIBAET, UTO B ITOT HEPHOT
BuIABMAMMCE [BE THIIA HADYILEHWMA C4era,

+» IIpu mepBOM THIlE HAPVINEHWA C4eTd OCHOBHAA TPYAHOCTL 3aKIIHAETCS B HEyMe-
HUM OMPEAETATH NOIWUMIO UHQDL] NPH BOCNPHATHH ¥ Hanucasuy qncha. TIpu arom Hoib-
Hble He CHOCOOHBI peanu2oBath MIaH cueta. OHY DenaoT omndKY TPY CTOMEHHH | Bhl-
YHTAHHM YHMCEN, NOTOMY uTO cTonbubl urdp pasMelaloTca MM HelpaBHAbHO. B 10 *e
BpPCMA YMCTBEHHBIA CYET ¥ HHX COXpaHeH, BOMBIMMHCTBO dBTOPOB CBA3BIBAKT 3TOT THI
AKAJIbKYIMA € AeGEKTOM IPOCTPAHCTBEHHOTO BOCITPHATHSA.

« [Ipu BTOPOM TMIE AKANLKYJIMM TPYIHOCTH CBA3BIBAKTCA C PACTIATOM KOJWYECTBEH-
HOI cUCTeMbI, ¢ HADYIIEHHEM MPEACTABNEHHA 0 YHLTIe,

Y710 KacdeTcs NOKaIM3ALMM NOPAKCHNA, TO DONBLOIMHCTED dBTOPOB OTMEYANM NOPAKE-
HWUE 3aTEUIOYHO-TEMEHHOW 00aCTH MO3rd MPH dKaAbKyIHH.

B nansHeiuieM ofHOR U3 MpoOAeM M3YHEHHA dKANbKYAMY ¥ BIPOCIBIX CTANO0 OTIpesie-
JIEHHE TOTO, SBAHETCA AW PACCTPOMCTBO CYETA W3OJIMPOBAHHBIM HAPYIICHMCM, HIH COYe-
TaeTcd ¢ IpyrHMH Hapywesnamu. Tak, E. Hansen (1963) pmigsun y 00abwMHCTEE O0ML-
HBIX ¢ aKaibKyNUel HapYUIeHud uyTenvs ¥ ophorpaduu.

lleRTpannHas npobieMa aKaJbKVIMM V B3POCABIX 3aK/1:04ajachk B BEIACHENHH, cien-
CIBUCM KAKMX PACCTPONCTS AB/ACTCA 3TO HAPYIIEHHE — SI3BIKOBBIX MM THOCTHYECKHX.

BOALITMACTEO ABTOPOR YCTAHABIMBAAH KOPPEIALMID MEXIY AKANbKYNIHMEH M 3PHTEND-
HOM ArHO3HEH, OCHOBRIBAACE HA (AKTE, YTO PacCTPOMCTED CUC1a — CAMOE PacTpPOCTPaHCH-
HOE HADYLWeHUE TIPH Moparkernn 3arbuloyHol obaacty. Tax, O. Ilepurs (1918) u K. Kaeiicr
(1934) cymtanm, 910 UMECTCA QYHKITHOHATRHAN CBA3b MEXKIY CHETOM W ONTHYECKOH CH-
cremoit. JIpyrye aBTOpPhI CES3bIBANA DACCTPOACTRO CHeTd ¢ HAPYUIEHHEM NMPOCTPAHCTBCH-
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Hblx mpeactaBiednil. Cornacno MueHuo |, Lange (1930). axansKyaus — 310 Hecnocuf-
HOCTE HCHOAB30BATE KATELOPHH HATIPABNEHMS B HPOCTPAHCTRE, o

B nporreononoxkrocts 310i Touke SDCHHA HEKOTOPRIC GBTOPS! CIUTETH, 4TO AKETIBKY-
AMA RAXONMTCA B TECHOU CBASH € HAPYLUEHHCM Deuesoil (GyHKUMH, uTO BO Beex CITY LH X
dRAABKYIMA HMEHITCA TPYLHOCTH CHMEOTHYECKOM (hyHKUMH.

MHOIHE aBTOPBL BLICKA3LIBANH TOYKY 3peHMH 0 CcnetndWIHOCTH HADYIUEHHH CueTa.
Cornacko A. Benmapu (1922), uudpa pacnagaerca xax oGo3uauenmc KOMuecTsa. H. Singer,
A. Low (1933) kpuTHKOBAnK UPOCTPAHCTBeHMYIO KORUenu K. Jlanra, cumras, w10 oua
HIrHOpUpYeT G4xTOpE aHaTH3a U CunTesa, MPHCYITHC (DYHEUNH CueTa.

Mo muenmo K. Conrad, M. Kingshorne (1936) u APYTHX WCCAETOBATEICH, aKaILKYINS
Y DOJBHLIX ¢ TOKANEHBIM MOPEACHUEM MOSTA CBA3EAHA € PACTIZIOM CHOCOGHOCTI OXBATH-
BATL LEA0C K4K COBOKYIHOCTD €70 “ACICH, TaK KaK OfHON H3 LUEPBOCTENICHHEIX (ZWHKL T
fUeTa senaercs YMenHe PacCtiineng s [IE‘JLE}CTH}’H} EGE(JI{}’HHE}ETE: SMCMEHTCOE Ha COCTABHLIE
HACTH, :

SHAuNTCABNBIL BKIAN B H3ydenue AKENLEYIMH ¥ G00bHLIX ¢ AOKANKILIMH HOPAECHN-
AMH MO3rd BHCCHH ncenenosanus A. P. Jlypus u J1 C. [ eeTKOROl.

1o muenmo A, P. Jlypus, AKAILKYIAHI COUSTACTCA ¢ DEYEBBIMA PACCTPOICTEAMH, LPEELC
BOErO € CeMAHTUHCCKON adasHeil, UCHTPANBHLIM CHMUTOMOM KOTOPOl ABAAETCA Hapyme-
HUE TIOHUMAHHS U YIOTPeDRCHHS CIOMHEBIX AOTHKO-TPMMATUMECKHX KOHCTPYKUMET, 063
ITH PACCTPOMCTEA UPEACTABIAKT COBOM Caecrame Paciady CHMYTLTAHNTRIX, B OCHOBHOM
MPOCTPAHCTREHHETY, CHHTO30R M BEMHOYAOTCS B CHHUPOM, KOTOpPRIA A. P. Jlypusa nassan
“HPOCTPAHCTBCHHON dMpaKkToarHo3ned», CHMIToMaMm FT0r0 CHHAPOMA ABMSHOTUS Hapy-
WCHAA BUCTIPUSITIA NPOCTPAHCTBEHHBIX OTHOLIEHNA, COXPAHCHUS B NAMATH NPOCTPas-
CTBEMHBIX CXCM, 00pU30B ARIDKEHHIL 1 TCHCTBUH, TPeByiowmx IPOCTPAHCTECHION OpraHu-
3aLHH.

AP Jlypug paceMarpusaer HAPYILCHIE CYeTHBIX Ollepalui Kaxk 4acrioc HPOABIEHKE
DACCIPOHCTEA MBICTHTENALHOA HesTeNRHOCTH, My YCTAHOBALHO, YTO DOABUHHCTEG HOIL-
HBLX, CTpalamwlnx akanuKyiuel, paagenr MPOCTLIM MOPAJKOBRIM CUETOM, ONepalue
NEPECHUTRIBAHMA W COOTHECEHMEM KOMHUECTRA ¢ OlIPEIEIEHHBIM MHOKECTBOM 11DEIMETOR,
A0 OHM HC NOHUMAIDT NDHHUMDE Pa3pHAHOCTH, He OUepHPYHOT 0OOBIMCHABIMI Koauye-
CTBAMH. ABTOP NOTYCPKHBAET. MTO YHCA0 KK CAKHOE HCuxomoruyeckoe obpasopanue,
SRAHHEIOMICE PA3HOPOARBIE N0 CTPYKTYPE H PYyHKLUM KOMITOHCHTLL. HODKHG GopMHpO-
BATBLH N0 34KOHAM, OTPHEKAKIIMM €I0 CTPOCHHE,

OcHoBBIBAsCE HE CHELDOMHOM MOAXOAC K QHAHIY HADYLIEHMA BLICWMY DCHXHUCCKIX
QYHKUMHA 1PH NOKATBHLIX Hopaennax Mosra, JIL C, HBeTKOBA BBLIENAET MepBUUHLIC |
BTODH'HAIE AKAALKYIHH.

Hepeutnaz axarskyaug, no J1. C. Liperkoroii, ofHapyRUBAETCE DU HODEHEHWH 1EMEH-
HO-3aTBITOYHbIX OTARNOB KOPLL AOMUHAHTHOLO nosymapus. CLeACTBUEM TIOPAKERAN FTHX
30H KODLI MO3Ta ABRgercs HapyuleHue BOCOPHATHA Il,’_JUL‘TpﬂHETEEHi—.leK OTHOMICHHA 1
OPHEHTHPOBKY B npocrpaHcrse, JI. C. LIBeTKOBA BLIAC/HSIET HECKONBKO hakTopos, nexa-
X B OCHOBE TMCPEMYHOM 4KANbKYIHM: PACUAN TPOCTPAHCTREHHOID BOCTIDHATHS H UDO-
CIPRCTBCHHLIX UPEICTABACHMIH, HADYIIEHUE DeMesoit OPraHM3aiMH UPOCTPAHCTECHHOTO
S0CTpUATHA. OCHOBHOM @DEKT [Py mepsuyioil dRAIbKYTHE -~ PACUa IOHATHA O 4HCe,
HAPYLEHHC OCOZHAHNS COCTABA M PA3PAANOTO CTPOCHWS MMCAA. A TAKEC OCOIHAHWMA 3Ha-
HCHUS ADMOMETHYECKHX 3HaKkoB. V 6O1LHOIO PACHATAIOTCH MATEMATHUECKHE OTHOILCHUS
MENITY UMCTAMY, HHCIO BBIIAAAET U3 CAOKHOM CUCTEMb! JECATHYION CYHCTEHWA.

IIpu mopuzron akaiskytuy NOHATHE YHCHa, paspsanas CrpyKTypd YHCIE He paciaga-
ercs. B 3TOM Ciydae akanbKyava IPOSBIAETCH B CHHIPOME AMHECTHYCCKWN, AKYCTHqe-
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CKUX ¥ pedeisuraTeNLHLIX PACCIPONCTE. BTOpHIHAA aKaTLKy1Hd, TaKaM obpasom, cBa-
3BIBACTCS © AMHE3UCH HA YHCNL, 3PUTCILHON arnosueil, HAPYIIEHNEM CI0BECHOTO 0D03HE-
YeHUH 4HCCIL. ;

Cpeny BIOPHYHLIX AKANbKYIMH BLITENSIOTCH OUTUIECKasn W A00HAS aKaTLKYIUA,

Onmuzreckan axarpkyara 1abnodactca ¥ GONbHBIX € LOPAKEHHEM S3TEUI0YHDIX CHCTEM
mosra. o maenuen J. C. HBeTKOBGH, OCHOBHON MEXdHMIM ONTHYECKOH 2xaibKYIHH 3d-
KTIOUAETCA B PACCTPOMCTEE ONTHYECKOFO, d MHOLIE W OMTHKO-NPOCIPAHCTRENHOIO BOCIPH-
arig, CrencredeM aToro H8AAI0TCA TPYIHOCTH BOCOPHATHA B BOCLUPOHIBENEHNH OUTHHE
cxoro obpaza 4uCHa, Hapymedus IUGQEepeHUMALMY HHCeT, B COCTAB KOTOPBIX BXOIAT
rpadudeckn 6muskue uubpsl (31 8, 7ul, 218, 4u 1, 66 196,36 n 63 u L. 1.). YeTHbI
cueT Oonee COXPAHEN, YeM NUCbMCHHLIA, HapyweHusa cHeTd B 5T0M CAYHde BRAKMATCA
B CHHADOM 3PHTENLHOH M NPOCTPAHCIBCHHON arHOsni.

TIpu 206106 axasKyauy ¥ BOTBHEIX OTCYTCTBYIOT HADYIUEHUS 3PHTENBHOIO BOCIPIA-
THH, IPOCTPAHCTBEHHbLX CXeM. OCHOBHONA MEXAHWIM ITaPYIEHHI] C4eTa COCTOMT B pacnane
TIPOrPAMM VMCTBEHHEIX LCHCTBHE, KOTOpmIE yIPAuMBAIOT TaKue CBOHCTBA, KdK u30upa-
TCABLHOCTE W UE/ICHANPABIEHHOCTs, BOTBHEIE ¢ N00HOH aKANLKYIMeR Y3HAKOT W Ha36B310T
uMCILa, ¥ HUX COXPAHACTCH dBTOMATHU3UPOBAHHLI cuet, Tabiula YMROKEHUA I CI0KeHs
B npeaeiax Jecatka. OAHAKO TPH 3TOM HaD/110JaeTCs HADYIICHIE CHETITRIX OUeDPALNE KaK
ENeHANDABIEHAOH W30HPATCILHON NEATENBHOCTH. DTO OOHAPYAKMBACTCA B MPOLECCe Pe-
TreHMH apMQMETHYECKUX 334a', NIPHMEPOR, BRI AOIINE HECKOIbKO 38CHLER. B x0ae ux
PeIeHus OTMEYAIOTCA: HEBO3MOKHOCTD CO3AHUA UPOrPAMM YMCTBEHHLIX TCHCTBHTA, TPy
HOCTH VARPKAHWUA IDOMEKYTOUYHELY PE3VALTATOR, HAPYWCHHE NOCHEN0BATC/BHOCTH ne-
CTBHIL.




I'masa Tperh4d

Hapywenus B oBnafeHuu
CYETHBIMH ONepauMAMH (AUCKAJbKYIHH) V HeTei

la'rp}uﬂcanﬂ B UBAIEHHH MaTeMATHREOR Ha HA“dIbHOM YDOBHC ODYYEHHT B IIKO/IC
HaOMONAKTCA HE TOALKO V ACTCH ¢ PAanuUYHBIMU BHAAMH HAPYIOEHMN DAsBUTHA, HO H v
ABTER € COXPAHHBIM TCHXHHECKUM DE3BHTHEM.

[Ipeayupewpenie u OPCOAOIEHNE HEYCICBABMOCTH JIETEHl B OBJAACHHM OCHOBHBIMU
MATCMATHUECKMMIA JHAHUAMM, YMEHWIMH M HagnkdMu TPeOVET U3yueHMs TOro, B 4YeM
SARAKMEHITCT VX TPYAROCIY, BRIABTEHHA MCXAHUAMOB W MIDUYMH JTUX 3aTDYIHEHMI.

1. KPATKHI HCTOPUYECKHMI OB30P PAZBHTUSA YYEHHA O MHCKATBKYINHN

H(“]Bbﬂ? YOOMHHANAA O HEKOTOPLIE CHMITOMAX HAPVIICHMA CHETd ¥ TeTCH MMeHITCHA ¥
J. Kerr (1897).

MucHun yuenwix xoHUa XIX u wavana XX sexa B BOTMPOCE O CYIMHOCTH OHCKANbLKYIHA
OBLITH HEOUHOZHESHEIMH, HeKOTODLIE aBTOPLL CHMTATH, YTO TPYAHOCTH B OBJAAUCHUH (Ye-
TOM TT€ ABAAKTCA CTEMAGUIeCKITMHA, @ CBA3aHBI CKOPEE © HeLPABHILHEIM oOy4eHWeM HIH
HENOCEMERHEM WKOIbL, JIpYTHE, HA0DOPOT, OTMEYAIH, YTO B OCHOBE AMCKATBKYIMH JIEKAT
cuenuPUIECKHE TPYAHOUTH,

ﬂEpBDHE {dABHO TPYIHOCTH B OBAAICHUM CYETOM HM3VHAAMCh B CBASH ¢ HAPYWEHHEM
wreann. Tax, A, Stezz (1897), H. Ritter (1902). S. Stefenson (1904) ormesamn, 410 HapA-
ay ¢ pdﬁ:'rpommsdw THCEME i YTEHWA ¥ ACTCH BRIMBASIOTCA UChEKTH! CHETHBIX Ouepa-
uuit. B pabutax 4BTOPOB yKA3BIBAETCA HA XADAKTED 3aTPYAHCHMH, HO He PaCKpPLIBAOTCH
BOUPOCE! ITHOJOTHA H UATONOTHYECKHX MEXAHHIMOB ITUX HADYUIETTHIT,

B paGorax F. Bachmann, noceawenniix BpOMACHHD 21eKCHH, OTMCHAETCH, YTO A7IeK-
CHA €03 PACHPOCTPAHACTCH MHOTAA W Ha 4ucmd. @, baxmad obuapymur U3 86 cay4acs
BPOW/IEHION AleKCuu 7 cAy4aeR antekcun uudp. ITo MHeHm dBRTOPA. HNOMHAA anexcus
AP BCIPEHACTCH OUEHD PEIKD, OAHAKD HENPaBUIbLHOE PACTIONOKEHAC undp npy Hamy-
CaHMH YMCaa v TeHAe il K HABS[MIW BLIABMANTCH OYEnh. YaLTo.

Hosanee ODABNACTCA 104K SPEHKA, COMIACHO KOTOPON THCKATIBKY/IMA ¥ AeTed He nee-
TAa CBASBIBAEICH ¢ HAPYIIEHWAMM uredms u muceMa. Tax, E. Guttman (1936), usyuas
IBONHOUHORTYIO JUCKAIBKYIAK, BRITETHI CIVHAM €4HCTOAY IHCKAIBKYIHH W AMCKANBKY-
AWM, CBAZAHHOH ¢ aucipadmeii.

B ciyuanx «4nCTORY JHCKAMBKYAMM OCHOBHKE TPYIHOCTH JCICH 3aKII0NAIOTCH B OCY-
WECTBAEHUH YMCTREHHBIX ONCpauMi cueTd. JleTH 3aTpYAHAIICH CPIBHUEATL KOFHYECTRO
VA4POB. CIHTATh KONH'UECTBO YAAPOB B JaHHOM PHTME, CUMYIETIHHO ONPeIeiITh KOMHc-
CTBO Dpeameros. B cayyasx, cBASAHHLIX ¢ AMCTPadied, TeTH HCIBITBIBAIT TPYAHOCTH B
3aMHCH YHCIA, CMEMIMBAKYT HOAOMKEHWE (UP B THCLMEHHEIX CICTHBIX OLCDALHSIX.
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B noCIeRyiolieM B IMTepaType ONHCHBaeTcs BOMLIOe KOMTHeCTBO CIyHaes SATPyAHE
HHIT B OBAATIEHHH JCTHMH MATCMATHYECKHME SHAHMAMH H YMEHUAMHM.

Hausnan ¢ 30-x rogoB XX Beka MsydeHHe TUCKAAbKYy/IMB y AeTeH (TaHOBHICH bonee
MHTEHCUBHLIM 1 MHoroacuekTHnm (F. Laubental, 1936; A. Tredgold, 1937; N. Granjon-
Galifret, J. Ajuriaguerra, 1951: A. Kossakowsks, 1962; E. Hasaerts van Geertruyden, 1970;
C. Daurat-Hmeliak, M.-R. Montés-Boada, R. Narlian, C. Portier, 1970; Ch. Richaud, 1970;
Cl. Vergout-Rueff, 1970; L. Kos¢, 1971). Cpeuy OTEHECIBCHHEIX aBT0POB OUPEIETeH b
BiIa/ B PA3BUTHC YHEHNA O JHCKanbKyIuH y Aeteit BHecn C. C. MHyXuH (1948). E. II. Tpo-
komora (1953), HO.T. Jlembason, (1970), J1. M. fysannna (1970), M. B. Unuomrosa
(1972}, B. M. fAsxun (1975), C. JI. Llanupo (1976), T. M. Kanycrusa (1989) n ap.

K 1MEHYeCcK1e, ICHXOA0IHYECKHe, HeAPONCHXOJIOTHYECKHE HCCNeA0BAHNA AeTeH C AnC-
KanbKy/Kel TO3BOANK dBTOPAM BRIABUTL HE TOIBKO CHMUTOMATHKY, HO W 9TMOIOTHIO,
MEXaHM3MbE 3TOI0 HAPYUWEHHA, O3BOMIIM DACCMATPHBATL ero ¢ MO3ULHMMY CHHIPOMHOTO
nogxoad.

2. ATHOJIOTHUA HUCKATILKYINHA

To sonpocy 0f ITHOAOTHH JUCKANBKYLHA B Mi1CpaType CyUECTRY O PasIHHbLE T0H-
K1 3peHuA. B Kauecrse BeAyLMX STHONATOICHETHUECKUX PAKTOPOB RRIALIAANTCA KAk 3H-
JOTEHNBIE, TAK W 9K30ICHHLIE (akTopL.

HeKOTODLIC aBTODHL H0I9EPKUBAIT POJE HACIEICTBEHHOCTH B BOIHHKHOBCHHE Auc-
nexcunt y aeteit (C. C. Muyxud, 1948; 0. T. JlemsaHos, 1970; B. Haligreen, 1950; E. Ha-
saerts van Geeriruyden, 1970 u ap.).

V POAMTENE MHOTHX JeTel ¢ IMCKAIbKYIHER 00HAPYHUBACTCA NCAXOMATONOIHIECKAs
OTATOINEHHOCTRL d/ROr0JTHEM, .[S,CH]JE{.‘.L‘HBHbiC COCTOAHMA, NCHAXOMATHE, ICHXONATONI0TH-
ueCKas HeYPaBHOBEWCHHOCTE 1 IP.

(/HAKO B GOIBIMKHCTBE CAYYASE PAIIMYHBIC BHAW HAPYUIEHMH CHETHBIX omepd Ui
CEA3AHLI ¢ OPTAHAYECKUM TIOBPEXKICHHEEN IO0BHOTO MO3Ia Ha PAHHMX 3TAlaX OH1OTCHE
33 W BIOPHHHbIM HEIODASBUTHEM MO3IOBBRIX CTPYKTYP. GOPMUPYIOLIMECA B LIOCTHATEIb-
HOM Oepuoze.

B agampese JeTel ¢ GMCKATLKYMCH 4aCTo OTMEeHae e TaToA0IHA IEeHTPATLHON HEPB-
MO CHCTEMBI: TeMHITErHs, napannerdd, ruapouedanis, snNuaelcud, TOLUMACTUT 1 Ap.
(B. M. dBkun, 1975; C. Daurat-Hmeliak, 1970; Cl. Vergout-Ruetf, 1970 1 ap.).

TTapuualbHble HAPYLWEHIA 3aTPardBaloT OBIAfeHMC BCeMit BIEMEHTAPHLIMA TIROL®
HbIMM HABbIKAMA — YTEHMEM, [THCEMOM W CHETOM.

Cpean GaxIopos PUCKa B dHAMHESe JeTCH © AMCKAILKYAHCH BhIACIANTCA TAKKE HCOO-
HOLTEHHOCT, TOKCHKO3 GepeMeHHOCTH, acuKChs BO BPeMi POIOB, HAPYINEHUC IHTAHHA,
HADVIIEHUC DAHHEID TICHMXOMOTOPHOIO PASBHIHA.

[pu awaiuse FTHONOTMM NMCKANLKYIMH AKUEHTHPYETCH BHUMAHWUC Hd FHAYUMOCTH
uHGexuui, Xponudeckux BonesucH, COMATHIECKOI 0cnabiennocT ¥ JaHHOM KaTeropui
nereH.

B 3THOAOMMA HAPYIIEHUH MK0AbHO0M yCieBaeMOCTH Ha HEPBOE MCCTO BAIXOLIT zabone-
BanMs, [EPEHECCHHBIE 8 BO3PACTE 0 TPEX JeT (XPOHUMEeCKK e 3af0aeBanns, CHILHbIC HH-
dexiuu ¥ ap.). @ TAKKe POAOBbLIC TPABMbL I TPABMEI NOIOBHOTO MO3TA & paHHeM BO3PacTe
(10.T. lempsmos, C. C. Mayxus, [ E. Cyxapesa, C. Daurat-Hmellak » 1p.).

HefnaronpHaTHOE MUKPOCOIHANEHOE OKPYREHHE KaK AHAYHTEABHLIA GAKTOP HIKOb-
HOil HEYCHEBAEMOCTH JeTeil. B TOM YMCIC U N0 MaTeMATHKE, noguepkuraerca 0. T. [le-
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MbAHOBBIM, T. M. Cinconom, E, Ipymuk-Konunackoil. B npeofnagammes BONLITHECTES
CAYHAEs Y IeTeH € AMCKANBKYIHEH UMEET MECTO <MCKAKEHHAR» CeMCHHAA CHTYALHA: He-
MOHAA CEMBA, BHeODAYHEIC IeTH, CYIUECTBEHHbIE OTKIOHCHMA B NPOABACHHU MATEDHH-
CKOI'O 4YBCTRA, PABHOAywMe K PebCHKY MW M3MMIIHASA OTeKa, TPABMATHIHDYIOWAA Ce-
MefiHan crTyauua. Bee 5TM Gaxiopel OKa3LIBADT OTPAIATENLHOE BIMSHAE HA 3BOMKLIIO
CeMERHBIX OTHOWEHWIA 1 THHHOCTH peberka. HefnaronpuATHbe OTHOWEHHA B COMBE, 710~
XUE COLNA/IbHbIE YCAOBHA BISBIBAIOT 3aLCPHKY B DASBHIAA MHOTHX NCHXAYECKAX YHK-
UHH, [103/{Hee DAIBHTHE PeyM, TPYIHOCTH B OBNANCHMM YTEHHEM, [MCbMOM H CYCTOM.

OQUCKANBKYIHIO, KAK it ADYTHE NPOABAEHHA MKOABHOH HEYCTIeBACMOCTH, CBAILIBAOT C
4QQEKTHBHbIMU HAPYWEHWAMNY, [I0X0H afantaunell K [MKOAbHEIM VCTOBHAM, € TPYAHO-
CTAMH JIMYHBIX KOHTAKTOB, NOSBIEHHEM CTPaXa nepel WxonoH,

B 3asucumocTit OT npoucxoxaedns (uepefpaasHOTO, COMATOTEHHOTO) U BpeMEeHH BO3-
NeHCTBAA HA PebeHKa NAaToAOrHYecKUX GaKTOPOB HAPYIIEHHS B TICHXMYECKOM Pa3BUIUH ¥
NIETEH ¢ AMCKaNbKYIHEH MOTYT MPOABAATLCA B Pa3HblX BAPWAHTAX OTKAOHEHHH B 3MOLMA-
OHaUIbHO-BOJIEBOH CQepe, B MHTCIEKTYaNLHONR 1 PEYeROH ACATENBHOCTH,

o nawupiv C. Daurat-Hmeliak, C. Portier u apyrux aBTOPOR, CPEOM LeTei ¢ AHCKANb-
KYAMER BBIACASIOTCA CNENYIOLULME TPYTIILL 1) 3aTopMOMKeHHbIe; 2) JETH € NCUXOTHYECKHM
COCTOAHHEM; 3) HEYCTOHYHBLIE; 4) JIETH ¢ HEBPOJOTHYECKOH CHMITOMATHKOM,

+ CaMOll MHOTOYHCIEHHOH 0KA3aach PYNNA 3amOpMOXCEHHOLY demell, COCTABMBIINX
MOT0BMHY BreX 0beesoraHHRIX. [lin 3THx feTeil xapakTepHa obwas 3ATOPMOKEHHOCTE,
IMOLHOHETLHAA HE3PENOCTh, GecnokoifctBo. [ToseneHnI0 1eTeil CBORCTBEHH ! NACCHBHOCTD,
REHOCTh. OTKA3 OT BCAKOH MHWITMATHBEL

PesynbTarsl MCCIENOBAHMA WHTELICKTYANTLHOIO PA3BUTHA, KOTODOP ONEHHBALOCH 1O
Bexcaepy. noxasami. wro Ql aTux pereit B SONBLUIMHCTEE CAYYACR HOPMANLHbLIL

SHAUMTENLHOE KONM'ECTRO 3aTOPMOKEHHBIX AeTell BLIBLIBACT HEOOXOIAMOCTL BBISC-
HUTb I'€HE3 W TIPHPOLY HADYUICHWEA c4eTa ¥ Hux. Beraer Boupoc, ¢A3aHbl M TPYAHOCTH
WKOALHOTO 00y4eHMA 3TUX AeTed ¢ 0COBEHHOCTAMU Ux ¥YMCTBEHHOH JesITEALHOCTH, C 34-
TOPMOKEHHOCTEH) NCHXHYECKHX niporteccoB. Cagyer NpeailoaokiThb, 9T0 TP IMIHOHHAA
NENArOrkKa HeAOCTATOUHO CTHMYMRPYET UX YMCTBEHRY0 AeATCAbHOCTL, Heynauu pefenxa
dKKYMYMHUPYIOTCH, HACTANBAITCH, YCIOKHAIOTCH, ¥ HETO BOSHWKAET OTPHLATETLHOE OTHO-
MICHHE K WKOABHOMY 00y4enuio. B csow odepess, 370 mpoBouuMpyer «BercTeos ot npo-
O16M, B CBA3M C YeM HEVIAUM CTAHOBATCA CMCTEMATHYECKMMM M CTORKMMA.

- Ipynna demed ¢ nouxomuzeckum coCMoAMHEM BKNKYAET TONLKO MAlLYHKOB W CO-
CTABJMAET ONHY NATYIO BCEX JAeTed ¢ OHCKANBKynued. JeTH 310l TPYNOLI OPENCIaBsOT
cobOi 0YeHb XaPAKTEPHLIA THI: 3T0 AMYHOCTH, TUIOXO CTPYKTYPHPOBAHHLIE, KOTODLIE HE
OTKA3LIBAKITCA OT KOHTAKTA, HO OYEeHL ParOpackiBAIOTCA B CBOEM NOBeNeHMH. OHM 4acTo
KHBYT B MHMPE 00Da30s, J4NeKH 0T PeatbHOCTH, M0 33AYMLIBAIOTCH HAL TEM, 9TO OHH
NENAKT U [OBOPAT. ¥ HUX HacTo 0OHAPYKUBACICH OMHAKOBOC HC3PA3ANYME KO BCCMY.

MHTeNneKTyanbebli yPoBEHL STHX Aetell Mo mkane Bexcnepa B CpelHeM pasen 95,
OOHAKO OH HeoauHaxos (oT 79 go 111).

HeTH JaHHOH Kareropuu MpH HepeoM ofcneloRaHul NPOM3IBOAAT XOPOUIEe BIeYaTiIe-
HHC, CO34aBds MATHSHI0 JECKOCTH NPeDA0MEHHA JUCKAIsKYIMK, OAHAKO B MPOLIECCe KOp-
DEKLMH OBHAPYKUBALTCH SHAYNTENBLHBLL dedexT QVHKUHEA, 0BecICUUBANWMX OBNANIEHNE
cycroM. OTcTaBanie JETeH PAasHAeTcs, Kak MPaBIo, ABYM rogaM 0DYYenHd, U ¢ Bo3pac-
TOM WX TPYZHOCTH [HPOIPECCHPVIOT.

* B rpyle seycmogzuanix demeii 0rMEYATCA NCHXOMOTOPHAS HEYCTOHYHBOCTL, BO3-
DyAUMOCTS, Ja0UABHOCTE BHUMAHUSA, OTCYTCTBME MHTEPECE K IIKOJLHOMY OOVUCHMIO.
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HeycTol4nBOCTS eTCH JOMUHUPYET Kak B CEMEMHBIX, TAK B WKOMLLas OTHOMWIEHHAX.
B knacce 3ty geTH noctosnHO 8036YKIAIOTCSH, HX BHUMAHUC HeycTowsms0. Hecworps
Ha MOTEHUHAIbHYH) BOZMOKHOCTL [NIODANBHOTO NOHMMAHUS MEKOALHOTO MITEPHANA,
HX MATeMaTH1ECKHE 3HAHMH XaPAKTePUYIOTCH QParMCHTAPHOCTEH), HE9ETEOCTLD. pac-
[UIEIBHEATOCTBIO, TAK KAK OHH HC MOTYT COCPeJOTO4MTHCA B TCUEHHE AANTEILEOND Bpe-
MEHH.

TpyAHOCTH cyetd ¥ 9THX 1eTeil He ABATIOTCA U3OIMHPOBAHHBIMMY. OHH 42CT0 2CC0MHM-
PYHOTCA C HE3PENOCTRIO JATePaTH3aALMI W IPOCTPAHCTECHHOM Opranmsanms. B HEEOTOPLIX
CAYHAAX OIMEYIIOTCA MOTODHOC OTCTABAHWE, 3alICPHKKa PASBUTHS DCUM.

VIHTeTeKTYaNBHLI YPOBEHE JaHHOH KaTeropuu acrei HOPManLHLIHA, no mrane Bex-
Cnepa B cpeanem pagen 100,

* HerBepTyio IPyany CoCTaBASOT CAYYaH, KOrua ¥ DeTeil BHABNACTCR Hesporozuze-
CRAA CUMNMOMAMuKd (TeMUILIerns, JTHAeNCcHA, Tuaponedanus w ap.). Uixonsunie TPYA-
HOCTH Y 3TUX AETCH HOCAT TA0DATLHEIA xapakTep. QaxTopsr, 0bycnoeanBaOmue TpYAHO-
CTH OBJNAAEHWA CHETOM, CBASAHM! C JIMHIBHCTHYECKOH HE3PENOCTBIO, 4 TAKEE ¢ HOTbmOoi
YTOM/IAEMOCTE0, YMCTBEHHON HaCCHBHOCTRID.

MHTENNCKTYAALHEIA YPOREHD 4AHHOM KaTerOpHH fgeTed B upegenax sopmer, QI & cpen-
HCM pased 91 (no Bekcaepy).

ANCKANbKYIMH, KaK ¥ APYTMe NPOABICHMS MIKOMLHOM HCYCIEBAEMOCTH (AHCHeKCHS,
ancrpadus, ausopdorpadua), yame Bcero HaGIHOIAIOTCA B CHH/IDOME Da3MH4YHLIX HADY-
THEHMH NCWXHHCCKOTO DA3BUTH § AeTelt ¢ OPraHHdeckum MopameHueM Mo3ra (TIpu 3nu-
Aencun, TRApouedamiy, JUIT u np.), y gevell ¢ HapymweRHamu CTYXd 1 3PEHME, C THKE-
AbIMH HAPYIICHUAMH PC4H M OCODEHHD 9aCT0 ¥ JeTeil ¢ MHHUMANBHON MOSrOBOi IHChYH-
KUMEH, 33/ICPAKKOH NCHXHYECKOro PagBuIus (C. C. Muyxus, 1948; 10. I. Jemsanos, 1970:
C. JL THanupo, 1976; I'. M. Kanyctuda, 1989: E. Haszerts van Geertruyden, 1970; K. Kose,
1971; N. Sylvestre, C. Daurat-Hmeljak, 1972; J. Brousseau, 1980 u ap.).

HacToTd AMCKaIBLKYIMI ¥ dereid ¢ 3a0epiKEol CMXHYecKOro Pa3sBuTHA CBA3dHA CO
CHeUGUKOI 03HABATENLHOM IEATENLHOCTH U OCOGEHHOCTAMY HCAXHICCKOrD pa3BHIMH
(M. C. ITessnep, 1966; 1). T. Temnanos, 1970; T. A. Bracosa, 1973: C. JL. Ianupo, 1976;
B. W. NyGopckuii, 1978, 1989 u np.).

Hemxuyeckoe passutue neredi ¢ 3[IP xapakrepusyercs CABAVIOMMMYU 0CODEHHOCTAMH.
Y HUX OTMEYACICH HE3PENOCTh O3HABATEAbHONR M OMOLMOHAILHO-BOAEB0R ceput, Tpy4-
HOCTH B UOBENEHHM, OTPAHUCHHGIA 3aliac NpencTasiednii o0 OKPYKa0oWwem Mupe, 1pyi-
HOCTH CTIOBECHO-NOTHYCCKUX ONIEPALNE, 0CODeHHOCTH mamat, ¥ merei ¢ 3IIP BrinsngeT-
CA HU3KUH YPOBCHE CHOPMUPOBAHHOCTH TAKHX IICHXMYECKHMY UPOTECCOB, KaK MpocTpan-
CTECHHLIE LIPEACTABICHAN, 3DUTEABHOE BOCUPMATHE. CHMYNLTAHHBIA W CYKUECCHBHLIN
AHAMU3 W cuiTes. Hapsay ¢ smum vacro oBHapyxusaerca obwee HeaopasswTHe peun
(10. I Tembanos, 1970; B. M. Koewmukos, 1970; E. B. Mansuesa, 1990: P. M. Tanaess,
1992 u zp.).

Tax, nccemoBanue MaTEMATUYECKHY 3HAHMI VMCHUH YYEHHKOB NEPROTO KJIACCE KO-
nel A aevei ¢ 3MIP, nposeaensoe C. JL Wanupo, obnapyxunoe Gomee dem ¥ NONOBHHEL
JeTCH AMCKATLKY/IMIO, ¥ OFHOH IPETH — aKaubKynHio, a v 14% — CTCPIYIO (BJOPMY IHC-
KaIeKyMuu. HeoOXomuMO 1OT4EPKHYTh, HTO B IPYINIC MCHHTYEMBIX He B0 ETCH, KO-
TOpbie OBl TPABMILHO BLITOJHIIN BCE 3aJaHKA.

[Toxoxue pesyisTars, Geian moayuens: T. M. Kanycrusoit B pesyasrare necrenopanus
neveit ¢ 3TIP: s 10% ¥3 HUX CMOTTIH JOCTHL BTOPOTO YPOBHH YCTEMHOCTH 8 BRINO/-
HEHUM 3a04HA (0T 99 10 75% TpaBnibHO BLUTONHCHHBIX 33TaMMi); HOALIMHCTRO TeTel
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DOCTHIAM TpPerbero (CPeIHErD) YpOBHA YCUEHOCTH (MeHbwe 75% NPABANBHO BHITION-
HeHHLIX 3afanuit). M Hu ogud peheHor He CMOr NOJTHOCTLIO CTPABMTRCH CO BCEMM 3a0a-
HMHMM.

3. CHMOTOMATHEKA JTHCKATBKYIIH

CHMIOTOMaTHEA AHUKAABEVIIMK BRIFIYECT Haubosee HARAKTEPHLIE OUIHOKY U 3arpyi-
HCHIA B TMPONECCE YCBOEHUA MATEMATHURCKMX 3HAHMI, yMeHUHA M Hapekos {C. C. MHy-
xud, 1948; 10. I. JeMbador, 1970; M. B, Munomurosa, 1972; H. Y. HenomHdAmana, 1972;
C. JI. Manupo, 1976):

| — HEAUCTATOMHOC 3HAHKE COCTARA MMCNA, TPYANOCTH YesBoeHnd npasuia obpazosanns
UM :

i — HechOPMMPOBAHHOCTE KOMKUECTBCHALLY OTHOMICHHHE YHCes;

* — ABTOMATHYECKOE BOCTIPOMIEEAEHHE NOPHAKE CJe108aHua YHCeT;

- TPYAHOCTW YCYRHOB/ICHHA OTHOIIEHHA YUCIA K ETD COCEIAM;

¥ — 3ATPYOHEHUS B OUPEACICHHM MECTa KA B PATY HATYPaILHLIX YHCEn;

“— HeTOCTATOYHOE OBAaNeHMe MATeMaTH Y eCK M CJIDBEPEM:

b — HCNPAaBHILHOE HAZLIBATIHE YHCET]

4 — HETOYHDE NPeICTARNEnHe 0 rpaduuecKoll CTPYKIVDe undp:

Y — ANCMCHTADHEBIE cnocoD BLIMOAHEHHA apU(OMeTHILeCKuy AeHCTBui (MCTH OIHPAIoTCs
HE Ha MpaBung, d MCuGJle_}"H}'L‘ {}EIDi}}" Ha BHEIIHME HEﬁCTHHH, 41}}"—[ HO 3 L'Elf.'JCUﬁ BRILIOIHEC-
HHA);

0 — HE3HdHHE T‘Elﬁ_n'lhu,bl CHUMEHWNA M BbiMWITAHHKA, }’MHO}KEHHH M OeTeHHHA]

T ;.{DEHM}-'H.LECTEEHIIQ H{}Hi{pETHhIﬁ XaPARTED MEBICAWTEABHBLY Dil[‘p&ﬂlﬂ&.

4. MEXAHMW3IME! JHMCKATTBKYIMHK

Bonpoec 0 MEXaHU3MaX MCKaNbKYARU npesctasiaser coboi CI0KHYI0 B HEIOCTaTO4HO
Mayuerayio upofuemy. B KauccTBe NATOTEHETHHECKME MEXAMHIMOB JMCKAIbKY/IMM PAC-
CMaTPHUBAIOTCA PA3HBIE (AKTODPEL AHAIMZ DA3NNUHBLIX TOUCK IDEHIA Ha MEXAHMIMLI THC-
KaAbKY/AMK LO3BONACT VCAOBHO BLITENATEL HECKONLKO KOHUENUM# (¢ yucToM BEIYIIErD
ACICKTA PACCMOTPEHMS MEXdHWIMOB JMCKANLKYINUM).

1. KoxuenuuM# JUCKaNBKYIIHE, B KOTOPBIX B KaueCYBe MCXAHHIMOR QHCKAILKY-
JIMH BbiIETIATCA THOCTHRG-IPAKTMYSCKHe HAPYHICHHSA,

Hekotopuie astopst (N. Granjon-Galifret, ]. Ajuriaguerra, 1951; A, Benton, 1962
M. Kindsborn, K. Warrington, 1963; Ch. Richaud, 1970; L. Kosc, 1971 u 4p.) cOOTHOCAT
OHCKATLKYANI ¢ HAPYLICHMEM NANBLUEBOTO THO3HCA W IPAKCHCA B coveTanuu ¢ Hecdop-
MUDOBAHHOCTRE CXEMBLT TENE, KOHCIPYKTHBHOM allPakCHen, T. €. PACCMATPUBAIOT JIMCKA Ib-
KyNHIO ¥ ZeTel Kak 2BOMOUHOHHBI cuuapom lepromana.

BuecTe ¢ TéM B HEKOTOPLIX MCCIELOBaHIAX 3BOMIONMOuHON guciexcwn (E. [, IIpoko-
nogd, 1953; E. Hasaerts van Geertruyden, 1970} y gercil ¢ IMCKanbKyIACH He BLIABIHEICH
HapPYIeHH# rHo3uca H IpaKcucd.

Hexoropsie arropsl (C. Daurat-Hmeliak, M.-R. Montés-Boada, R. Narlian, C. Portier,
1970; Cl. Vergout-Rueff, 1970 u up.) ofHAPYKHBAIOT y “aCTH JeTeH € AUCKATBKYIHEH
TMCUPAKCHI0 W HEBPONOIHIECKYI0 CHMITOMATHKY. [IpH 2TOM OTMe4aeics, 9T0 HApYWeHUA

= e ——— e — = — B :
— e = e e
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TIPAKCHCA OKA3BIBAKT OTPUUATENBHOC BAMAHNE HA QOPMUPOBAHHE MATEMATHYECKHX YMe-
HUi W Hasbeikos. OHAKO MU0 AcTel ¢ AMCTIpAKCHEHR B OOMEM KOJTHYECTRE VHEHHKOB C
OUCKATLKVINEH HE3HAUMTENLHO.

TaxiM 0BpaszoM, THOCTHKO-IPAKTHMECKME HAPYIICHUA MOKHO PacCMaTpHBATL HE KaK
0DA3ATENBLHBIA (T. €. MPMCYIMA BCEM 40TAM C AUCKAIBKYIHER), a8 KaK BO3MOXKHBIH [T4TO-
regeTiueckuil daxtop. IIpu 310M JaHHBI QAKTOD OMPeenieTcs KaK OOMH M3 BO3MOM-
HLIX, HO HE AOMHHHUPYIOWIWY MCXAHHIMOE JHCKaILKYIAN.

2. MIcHXoNorH4eckie KOHUENHHE JHCKANbKYIMH.

TIcMXOJOTHIECKHE KOAUEMIHN (B paMkax odueit npobnembl WKOJBHOR HEVCIIEBAEMO-
cri) ABNAKTCA Hambomee MHOTOYHMCHEHHBIMH. MX CTODOHHUKM CBA3LIBAKT OHCKANIBKY-
JIMK), KAK M OPVTHE MPOABNEHHA WKOALHOH HEeyCleBacMOCTH, ¢ HECHOPMHPOBAHHOCTRH)
MbICIUTEIBHEIX OTEPAtMi MaMaTH, BHUMaHus, meinnenna (C. C. Muyxus, 1948; A. M. Ka-
wuranse, 1973 I. M. Kanyeruna, 1989; 11, C. Jlebeauncrasn. 1983 u ap.).

C. C. MHVXHH, HCCAEIYH ATeN € HADPYWICHUAMH YTeHNs, THCEMA M caerd, 0DRapysi-
B4ET § HMX DACCTPOMACTBA PAZOODPA30BAHMA H BOCIPOHIBEAEHMH ABTOMATHIMPOBAHHEIX
PAAOR (HAPYIIEHUE NOPALKOBOIO CHeTa, HAZLIBAHIA MTHCH HENEAW, MECSIES B roay 1 T. 4.),
OTMERZET HECPOPMUPOBAHHOCTE CHLOMHLIX TeHCTBHEA, KOTOPLIE COCTONT W3 PHAd HOCHeN0-
BATE/bHbIX OHepalH.

¥V sercil, cTpamammux JUCKAJILKYAWER, YdCTO BhiBAHETCH HCUOJNHOLUCHHOCTL DasBH-
THA [POCTPAHCTRENHLIX PYHKIMH: NPOCTPAHCTECHHON ODUCHTHPOBKH, MPOCTPATICTEEHHO-
T0 BOCTIPHATH.

OTMEHAETCH, YTO ¥ ALTEH, He YCHeBAWMY [0 MAaTeMaTHKe, CYIIECTBEHHO HAPYIEHb
IPOUECCHT JOTHYECKOT, MATEMATHUECKOIO MBULICHHA, UMCIOTCA 3aTPVIHEHWA HA VPOBHE
OCHOBHBIX MbICAWTEABHBIX OLEPaUMil (KiaccudUKALMY, aHaaM3a, cHHTesd, obobmenus,
OTBIEYEHHH, YMUSAKAKMEHNA U 1.

Y nereid ¢ aMckanbKyiIueil HAON0JAeTCA HAPYITIEHWEe RHHMAHN, SPUTEIbHOM M Ly X0-
BOH TaMATH.

B uceneporanuax Hekoropeix asTopos (M. JIymumxac, C. Daurat-Hmeliak, M.-R. Mon-
tés-Boada, R. Narlian, C. Portier) noagueprusactcs, 910 y JeTeH €O [UKOJLHON HEVClieBa-
CMOCTBIO TI0 MATEMATHKE UMEHITCH DCODRHHOCTH HC TOTBKO [TOZHABATENLHONH JIRSITENBHO-
CTH, HO H 3MOILHOHAJILHO-BOJEBOH Cephl.

Iias 31UX ACTCH XapakTepHL ICHXHYECKaA MUTOILEAEeMOCTh, HM3KaA paboToCnocodHOCTE,
HHEPTHOCTE [ICHXUYECKHX NPOLECCOR.

3. HellponcHXOIOrHYeCKHe KOHIENHA.

B HUX MOAYEPKMBACICA CBA3L OUCKAALKYIWMHM ¢ HECPOPMHUPOBAHHOCTLIO LEIOI0 PATA
PEYEBLIX M HEpevesslx ueuxuieckuy oyHkm (K. I lempauos, B. A. Koswnkos, A. Tep-
makoecka, P. H. Jlanaera). Kax y B3pOCHBIX, TAK W ¥ A€TeH JMHCKAALKYAHA A0B0ABHO Ya-
CTO COYCTAGTCA © HADYILIEHUHMM PCYUM.

B uccaenosanusx A, [epMakoBCKOM v fleTelt ¢ AMCKANLKYIHER 0DuWapyxeHbl Hapylle-
HUMA PA3BHTHA 3PHTETLHO-TIPOCTPAHCTBEHHEIX GYHKIINIA, BPeMCHHBIX IPECTaBAeHMH, BOC-
TIPMATHA ¥ BOCIPOHU3BEAEHUSA PATMA, CUMYABTAHHOTO M CYKLUECCUBHOTO AHANMIY U CHHTC-
3a, TOTHYECKUX ONEpannid Kiaccrduxauuy, CHCTEMATHIAUMM, PCHEBOTO PAIBUTUA.

WMcenenosanya BEIABIMIOT ¥ Aereil ¢ HCKANLKYIHEH HeJOCTATOYHLIA YPOBEHDL PA3BH-
THA MHOTHX [CHMXHHECKHX (yHKUmi:

— CAMyNSTAHHOTO AHATM33 M CHHTE3a, 0DecmeuMBaiONIero OBAaleHue NOHATHEM HuC-
7a, CTPYKTYPOU 4HCIa; :

— CYKUECCHBHOTO aHAIN3A M CMHTe3a, ABIAIOWEroca NPeANoChbUIKOA B OBNAAEHNH N0~
PAIKOBBIM (NPAMBIM H 00paTHBIM) CYETOM H T. 4.




Hupymeenus 6 0s1doeHuu CLemmpuMy Onepaguami (tuckaisipri) v demed 25

— NOTHHYecKUX ONepalui CcepHaUuK B KnaccudiKaiuy;

— 3PUTCABHO-NPOCTPAHCTECHHBIY QVHKINIL

— BPEMEHHbIX [PCACIABICHNIL;

— MHECTHYECKUX LIPOLECCOB;

— JeRCHKO-TRaMMA THYECK') L'TI](]H pE‘-IH H QJEJHEMH'IH‘-IECHHX ELI]D].I,ECE]E;

— MPOLECCOR HTEHWS W THCLMAE,

CHCTEMEBIE HAPYIIEHUA PeH, HecOPMHPOBATTHOCTL (POHEMATHYECKUX (QYHKUMA, He-
IOpa3BUTHE JEKCHKO-TPAMMaTHYeCKOH CTODPOHLI PEYH, PACCTPOACTBA YTEHWS W MHChMA
OKA3BIBAKT CYLICCTREHHOE OTPUUATENLHOC BAMAHMC HA IPOIECC OBIAZCHHA CHCTHLIME
ONePAUUAMU. FT0 [POABAACTCA B TPVAHOCTAX OBJAZJEHUHA MATEMATHUECKHMY LIOHATHAMH,
MATEMETHUECKOH TE}_}MHH{}HE]THEIL&, B HADYUIeHWH BOCTIPDHATHA TEKCTd YCIOBHH 34/144H, B
I-TE'.'T[E)HBHIII‘:H('JItli JdMMCH TIPUMMepB, 340449 M IPYTHX CHMOTOMEX.

5. KIACCHOMKALMYM THCKATLK YU

B paboTax HEKOTOPLIX aBTODOE [IPEACTARICHB! KIACCHOUKALHN JUCKAILKYINMN V JeTei
(C. C. Muyxwun, 1948; N. Granjon-Galifret, J. Ajuriaguerra, 1951; L. Kos¢, 1971). B kaue-
CTBE KPUTEPHEB KAaCCHQUKALNK BBUIC/IAKICA Lpeoblalaowan CuMITOMaTHKa, I1n0o/o-
(A, LATOICHCS. CTPYKTYpa nedexia.

C. C. MHyxMH, U3y4aa HADYLUCHMA [IMCbMCHHON Peyn (B TOM YHCAC M JNCKANIBKYIHT),
NOAPAZNeNHET MX HA BPOMUCHHBIE KW llle'}ﬁI]E‘TEHHhIE'.

N. Granjon-Galifret, |. Ajuriaguerra BeIAens0T NEPBUYHBIE M BTOPUYHLIE TUCKAIBKY-
Aug. 110 MHEHME ABTOPOB, LCPBMUHBIE QHCKANBKYIMH 00VCAOBAEHBl HaPYUIEHHEM TPO-
CIPAHCYBEHHO-BPEMCHHbDIX CIPYKTY], & BTOPHYHEIE CBAZEHLI ¢ TPYAHOCTAMH OTIEPUPORA-
HHA HHCI0BbIMM CUMBO/IAMM.

L. Kost BbiJACHACT HOCKOABKO BUADE AMNCKANLKYINN;

1. Bepfansras, KOTODAs NPOABIACTCA B HAPYLICHMYU CJIOBCCHOIO 0DO3HAMCHUA MATCMA-
THYECKHX TOHATHH.

2. HpaxmoeHocmuteckad, IpH KOTOPONH KMMEeICs PacCcrpoMCcTBO CHCTEMBL CHHCICHHA
KOMKPETHLIX M HATIAJHLIX NPEIMETOR WAM WX CHMBOJOB.

3. Jucaexcureckad, B OCHOBC KOTOPOH JCHKMI HAPYUICHMC YICHMA MaleMarduccKux
3HAKOS.

4. Ipauzeckas, KOTOPAA UPOKBARETCH B HAPYUIEHAW 3dMTHCH MATEMaTHYECKHX 3HAKOB
W MPABUNIBHOTO BOCTIPOM3BEIEHHA FCOMETPHYCCKMY QUHIVD.

5, OnepayuoHaasHas, CBAAHHAR C HOYMCHUCM BbUIOAHATD MATCMATHUCCKHC OICPALIHH.

BrineneHue TeX WIH MHLIX BUAOB AMCKATBKYIMH OTHOCHTENBHO, TAK KaK B O0AbIWMH-
CTBE C/IY4ACB €C CHMMOTOMATHKA M MCXaHUIMBL HOCAT CIOKHBIN Xapaxtep, 00yCI0BAeHb]
HE OJHMM, 4 HCCKOJIBKUMM LATOUCHETHYCCKHMKU darkTopaMy.




Inapa dYerBeprTas

MeToAuKa NPOQUIAKTHKH
¥ KOPPEKUMH AMCKANIBKYANH

1. IPMHITMITEE KOPPEKIIMI JTUCKAT BKYTUH

TIpy KOPPeKIHN AUCKATERYIIHT HauBonee BOKHEIMI ABASIYICH CREIYIODIAE (IPHHITATNEL

YIpREUAN KOMILIEKCHOCTH.

TIpu KOPPEKIUU JHCKANKYIRK HeoDXOAUMO VAUTEIBATD copepkanne oOyuenuf o
BCeM [peiMETaM B COOTRETCIRMH CO MKOJBHOH HpOrpaMMOL. D10 4Pe3BLIYaAnHo BAKHO ¢
TOUKHM 3PEHNSA NCHXHCCROTO pa3BHTHL pedenKa MAATILETO KOJLHOTO BO3pacTd. B 5TOM
BO3PACTE MHTCHCHEHO GODPMUPYIOTCA HHTEPEC T [O3HABATENBHRIE CIOCOOHOCTH. Peaynb-
TATOM WHTEIPAlMH COfEpaitiil ofyuenns feTeid AOIHHO fuiTe OpPMHpOBAHME Y HUX

fOBLIX TA0DaNbHBIX UOHATHH YMEHHA, Hero HEBOAMONHD NOBUTLCA HIOMAPOBAHHOD: B
pAMKAX M3YHEHHST OAHOTO npenMera.

K OMILIEKCHBI [TOAXOM TIPH KOPPeKIHME IMCKATBKY/WN NPEALIOJATacT yHeT conepma-
HJA MPEHMYILECTBEHHO TeX pPAZACNOB UPOIPaAMMBL 110 npeiMeram MKonbA0T0 phyueHnA,
Kkotopble co3narT Dasuc AR OBJIAACHNS MATEMATHUCCKHME YMEHIAMH 1 HABHIKAMM.

Pycexuil A3BIK:

— BpE‘.MEHHU"ﬁpﬂm'}}aHCTBC}iHbIE npecTagnedns { XPOHOIIOT cOOBITHIT B paccKazax,
BPCMA KaK FpaMMATHYECKAA KaTeropua ),

_ graccnduKauis 3ByKos (€108, npeAnoKeHni):

— YCTAHOBIEHHR NOTHHCCKUX CBAIEA (0Go0OmeHNE, yMOSAKIOTeHNE U ap.):

— oHMMAHIE JOCHKO-TPAMMTHYECRIX KOHCTPYKONL (QOpMY/MpOBAHIC npagu, No-
HUMAHME CPABHUTEIBHLIX, NeANOKHO-NANEHKHBE 1 APYIHX KOHCTPYKIUIA);

— BLIpameHHe QOHSTH B CHMEBOJIHECKOM (naHe (RbIPAMKEHNC MATEMA THHECKIX TIOHA
Tyt BepbaNiLHO, B YCTHOM, & 3a1€M B GRCHMEHHOM Petu);

— YTEHHE W NHCBEMO.

[IpupoRoBeieHHE:

— BpeMemm—npoc-rpaﬂu::-raemsb;e Lpe LCTABASHHA (nabuoneHye BpENEH rofd. ACHCTEUA
yenosexa BO BDEMEHH, IBHKCHUE 1O gopore, OOuCanye JUPOLH B KOy, Tabes HOrOAB
W Temieparypel 1 T. o)

— gnaccuhUKATHE (ecTeCcTBEHHBLC knacCMbMKaLEN KABOTHBIL, pacTCHMit H T. a.);

— yCraHOBNEHHE CEPUAILIN (nHA Hepend, MecAus s TORY: TeMuepaTypa u T. 4.).

My3biKa:

— CTyX0B80€ BOCTPUATUE (BOCTIPHATHE K BOCTIPOU3BEACTINE PHTMA);

— cayx03pHTEAbHAA KOOPARHALNA,

— cayxoBaf MAMATH,

— KOOPAWHALHA ABMKEHNI,

- CYMBONAZAIIMA MOHATHI.

‘M
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PUCOBaHHE M TPV

— OPHEHTHUPOBEA B NPOCTPAHCTEES (BBE]J}Q,F, BHH3Y, CIIp4Rd, CIeBa U T. ,ﬂ-):

— PE3BUTHE 3PUTEABHOID BOCHPUATHA (ODPME, HEET, BETHIMHA, NPOTOPIHN);

— M3HYanbHBIE CNOCOOHOCTH (METKOCTE W KOOPAVHWPOBAHHOUTL DYYHBIX W Majbie-
BbIX [BHMERUNI);

— Oprafn3anig paﬁDTLI.

Iipamigin CHCTEMHOCTH.

Koppexkuua HapyImenHi B OBIAIEHIH MATEMATHIECKUME VMEHHAMH 1 HABLIKAMHA OCY-
LIECTBAMETCH B NPOLECCE Pa3BUTHA ¥ OeTed BRICIIHY TCHXWYECKHX (]}ym{uwﬁ, PA3THYHRBIX
SBEHLER MPOUECCd OBAdNeHHS CHETHRIMY ONMEDdMAMA O YYETOM HX TECHOTO B:*]HHMU,I_T,Eﬁ-
CTBHA M CHCTCMHBIX CBA3CH.

Koppeximormiioe ofyyenye AOMDKHO CTPOMTLCA B ONPeNeeHHOR cHCTeMe HA OCHOBE
HEPAPKUM CBA3EH OTUENbHBIY 3BEHBER 3T0M cuctembl. Hleprodauaisno dopmupyrrres Gonee
OPOCTEIE NPEINOCLITKH OBAJIEHUA MATeMaTHYECKHMH VMEHHAMWA W HABLIKAMM (3PUTENL-
HBIH 'HO3WC, HPOCTPAHCTBEHHEIE UpescTasiedns, tuddepeHunanny 10 QopMe, BeIHYUHC U
T. ., OpAMOI K o0paTHbi c4eT ¥ T. 4.). OnHOoil #3 33134 Ha HAYa/IBHOM 3TAIC KOPPeKIHH
ABNSIETCH aBTOMATHIALNS KKAOTO U3 DIEMENTAPHLIX JREHLER (MPeNOCHIIOK) GOPMHDORE-
HUA CCTHLIX oncpaumii. B ganbreiliieM OCYLUECTBAMETCH HHTEIPALMA Hi OCHOBE CROPMM-
POBAHHLIX ¥ ARTOMATHINPOBAHHLIX 3BEHLEB NEPBOHAYANILHOIO YPOBHA.

MaTemaruiecKue 3aiaHKs, PEMEEOT W AWIaKTHYECKHH MaTepyan nofdupamnTed TakuM
obpazoM, ro0bl HOCTCHCHHC B [POUECCE KODPPEKUMH YMEHUS, 3HAHMA M LOHATHA CTAHO-
BUJIMCh TIPOYHBIMY, CHCTCMATH3HPOBANKCE, @ 3ATEM UPOABIANMCE B DOJice CI0MHOI, YeT-
KO ONMPEeNeHnail CTPYKTYPE MATEMATHYECKWE VMCHHH ¥ HABHIKOR.

IpHHOHMN ZeATeILHOCTHOrO NOAXoAa (U y4YeTOM CTPYKTYPbL AeSITENbHOCTH, No
A H. lleouTeesy).

B ipouecce KOPPeKUMM AMCKAMBKYIMH HEODXOZUMO VIWTLIBATL CIOKHYI CIPYKIYPY
MATEMHTHYECKOH JEATEILHOCTI: MOTHBAUHMOHRO-ULAEB0H 31311, ONEPAIMOHANLHLIA 3TN, 3Tan
KOHTPOA. TaK, B NPOLCCCe IKCUEPHUMEHTAIRHOMD 0BYYenns BOILII0E BIHMAHNE VIEITeTC
BbIZblBdHHE) HMHTeDeCd K BBUNLIHEHHRE) MdTEMATHYMECHKHE ,ﬂ,EﬁLTHHf;{, HTOD QOCTHraeTcn He-
NOJAB30BAHNUEM BOABLIOID KOAMYECTEd HATMSOHOCTH, WTPOBBIX TIPMEMOE, 3HAYUMBIX JUTH
PefEHKA WIPOBBIX PEAALHLIX CHTYALMA, 0CoDEHHO HA HAMANBHOM JTANE KOPPEKLUU.

[Ipu yerpaHesuK AMCKANBEYIRKY YYUTBIBAETCH M NCHXOTEDINEBTHYECKUA ahexT Kop-
PEKLIMOHHOIC BO3ICHCTBHA.

B npouecce KOPpeKUHOHHOTO 00YUEHUA CTABATCA CIICOVIOMME 33A34M:

1) BrpafoTaTh MOTHBALMIO M MHTCPEC K WIKOJBHBIM 3AHATHAM M ACHCTBISM, HMCHO-
WM H03HABATCILHBIH XaparTep;

2} HAYHUTE NMETell TPeooNeBaTh TPYAHOCTH H HAXOAKTL CNocod HPABHILHOIO BbIXOIA
M3 C/OMHOM CHTYALIHH,

3) ONpHYYaTL AETeR K OCYLIECTBASHWUHK) CAMOKOHTPOMA M UCHDABIEHUI0 JONYCKIEMLIX
OLINDOK;

4) pa3sBHBATL YCTOMUMBOCTE BHUMZHUA M CTPEMIEHMC NOBCCTH paboTy 10 Kouua,

TocTiKeH1e TOCTARTEHHLIX BRILIE 34084 CBA3bIBae1ch ¢ GOPMUPOBAHUEM Y peberka uys-
CTBE VEEPEHHOCTH B cede, ¢ CO3MaHMeM CHIYAUMA, B KOTOPBIX MPOABNMHOTCA €r0 YUIexH,
1. 0. ¥ geteit hOPMHEPYIOTCH HABBIKW KOHTPOIA 34 BLIIOMHEHMEM MATEMATHUCCKIX TEACTRHH.

[prHGua yueTa HCHXONOIHYECKOH CTPYKTYPh! NPOHEcca OBNajeHusl CYeTHbI-
MH OfepainaMu.

[ipn GOPMUPOBAHEK OMEPATHOMANLHOIO KOMILOHCHTa MaTeMdTHUYECKOH AeATCIBHOCTH
WOXOMHOR TOMKOH LOCTPOEHHA METOTMKH KOPPEeKLMK AMCHATBKVIMH SBJAEICH OCOZHAHHE




