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AHHOTauumsa. Mepes, NnegarorMyeckoit HayKol Bcerga CTosn BONPOC NOMCKa 3GGeKTUBHbIX CPEACTB ANA AOCTUNKEHUA 06-
pasoBaTesibHbIX pPesynbTaToB obyyatowmxca. OcobeHHO OCTPOo 3Ta Npobaema NPOABAAETCA CEro4HA, Korga B CTpemu-
Te/IbHO MeHALWEeMCA MUpe BbICTPO YCTapeBaloT Te CPeACTBA, KOTOPLIMU eLle BYepa MOXKHO Bbl10 NoALEePKMBATb UH-
Tepec WKOJAbHUKOB K U3y4eHMI0 MaTeMATUKM, AaBaTb BOSMOMKHOCTb AR Pa3BUTUA UX MaTEMATUYECKMX CNOCOBHOCTEN.
CerozHA BeCbMa aKTyaneH NomcK HOBOIO MHCTPYMEHTapus, CnocobCTBYIOWEro pa3BUTMIO 06yYaloLLMXCA cpeacTBamm
npeaMeTa MaTeMaTUKK, a TaKXKe MEXaHU3MOB BK/IOUYEHUSA ero B 06pa3oBaTe/ibHbIN NpoLecc. TeM CaMbiM LLe/bH CTaTbK
ABNAETCA UCCNeL0BaHNE BO3MOXKHOCTEN MCNOb30BaHUA B NpoLecce obydyeHna maTemaTuke AeTeil U NoAPOCTKOB HO-
BOro CpeAcTBa 06yyeHua — roNI0BOIOMOK BO BCEM MX MHOr006pasunm, Kak B YPOUHOM, Tak U BO BHEYPOUHOW AeATeIbHO-
cTU. Begywym meToaom Npu 3TOM BbICTyNaeT MOAEANPOBAHME METOAMYECKON CUCTEMbI 0BYYEHNA B OCHOBHOM U A0-
NOAHWUTE/IbBHOM MaTemMaTMYeCKOM 06pa3oBaHUKN AeTell U NOAPOCTKOB C BKAKOYEHMEM B HEE HOBOTO AMAAKTUYECKOrO
WHCTPYMEHTapmA, CNOCOBCTBYIOLLLENO MNOBbILEHMIO MHTEPECa 0BYYaOLWMXCA K NPeAMETY, a TaK}Ke PasBUTUIO OTAE/bHbIX
MaTeMaTUYeCKMX CNoCOBHOCTEN: JIOTMYECKOro MbllieHMs, abCTpakumMm, KOMBUHUPOBAHMSA, ONEPMPOBaHNA NMPOCTPaH-
CTBEHHbIMU 06pa3amm, KPUTUYHOCTU MbILIEHUA, MaTEMaTUHECKOW NamaTK. B pesynbTate NpoBOAMMOro MUCCNeAoBa-
HWA aBTOPOM CTaTbM OMpeae/ieHO MECTO, BO3MOMKHOCTU M METOAMYECKME acCMeKTbl BKAKOYEHUA B npouecc obydeHus
MaTemaTuKe ro/I0BOJIOMOK Kak B CUCTEMY K/1aCCUYECKUX U HETPaAULMOHHBIX (KpeaTUBHbIX) YPOKOB MaTeMaTUKU, TaK U
B CTPYKTYPY BHEKIACCHOW AeATENIbHOCTU 06YYatoWmXCca (MaTeMaTUYECKUIA KPYKOK), B CUCTEMY MaTEMaTUYECKUX COPEeB-
HOBaHWI, MaTeMaTMYECKMI1 narepb v ap. NMpakTMYeckoe MCNob30BaHME AAHHOM CUCTEMbI NO3BOAAET COKPATUTb HEA0-
CTaTOK MHCTPYMEHTOB ANA Pa3BMTMA MaTEMATUYECKMX CMOCOBHOCTeN 06yYatoLMXCA B ONbITE NeAarormieckon geartenb-
HOCTW, UTO, B CBOIO OYepeab, AAET BOSMOXKHOCTb FOBOPUTb O Lie/IeHanpaB/ieHHO BbICOKMX pe3yabTaTax B MaTemaTnye-
CKOM AeATeNbHOCTU AeTei M NoAPOCTKOB.

KnioueBble cnosa: o6yqume MaTeMaTuKe B Cpe,ﬂ.HEVI wKone, cpeacrea O6y‘4€HVIﬂ MaTemaTuKe, ron1oBOJIOMKH, pa3Bu-
TMEe MaTeMATMYECKMX CrnocobHocTeln LWKOJ/IbHUKOB, pa3BUTUE MHTEPECA WWKO/IbHUKOB K MaTeMaTUKeE.
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BBenenme

CoBpeMeHHas Tefrarormdeckas HayKa OTHWM V3 IIPVOPUTETHBIX HallpaBJIEHWIT CO-
BEPIIIEHCTBOBAHWIS CICTEMBI 00pa3oBaHNs OIpe/iergeT I'yMaHVICTIYeCKMI TIOIXO0TT B Opra-
HV3aIMV [IPOIIeCCOB OOYYeHVIs VI BOCIIATAHVS, BEIYIIMM IIPVHIIAIIOM KOTOPOTO SIBJISETCS
BCECTOpPOHHEee pa3BUTHe JIMYHOCTY IITKOJIbHYIKA. [Ipy1 3TOM IIIMpoKoe VCIIoIb30BaHe B ITe-
Jarorm4yecKom IIpaKTKe CUCTEMHO-IesITeIbHOCTHOTO TTOIX0/Ia Ha IIePBbIV IUIaH BBIBOOWUT
aCITeKTHI, OIIpeleIIsIoNIyie He CTOJIBKO HabOp OrpOMHOIO KOJIMYeCTBa 3HAHWIL y JIeTeVl U
IIOIPOCTKOB, CKOJIBKO YMeHUs BJIafleTh MHCTPYMeHTaMV IIOCKa M OIlepUpOBaHMs 3HaAHU-
SMVI VI CLIOCOOHOCTVI IIPVIMEHSITh 3TV YMeHUs B IpaKTU4ecKou AesiterbHocTH [1]. Opranm-
3amysl IIOJOOHOIO Iearornyeckoro Iipollecca OyaeT HpomcxonuTh Hambostee 3ddek-
TUBHO, €CJIVI YUMUTBIBATh BO3PACTHBIE VI IICMXOJIOIMYECKVe OCOOEHHOCTY O0YyJaromyXcsl 1
COOTBETCTBYIOIIVIE IM BeAyIIVie BUIBI e TeIbBHOCTI: UTPOBYIO — IS JIeTell — U IleJIeHa-
IIPaBJIEHHYIO OCO3HAHHYIO YUeOHYIO — U IO POCTKOB.

OpHyM M3 AMOAKTUYECKVIX MHCTPYMEHTOB, ITO3BOJISIONINX 00ecrieunTh Ha3BaHHBIE
BBIIIIE TIO3VILIVVI, SIBJISTFOTCS TOJIOBOJIOMKI. 1071 TOJTOBOJTOMKOVI MBI Oy/1eM ITOHMMAaTh HeIIpo-
CTYIO 3a71a4y (B COOTBETCTBUVI C BO3PACTHBIMM VI IICVIXOJIOTMTYECKVIMIL OCOOEHHOCTSIMY 00Y-
YaIOIIVIXCS), IS pellleHVs KOTOPOW, KaK IIpaBwIo, TpebyeTcst cooOpa3nTeIbHOCTD, Bilajie-
HVIe OTJIeJIbHBIMI MaTeMaTUYeCKVIMIM CIIOCOOHOCTSIMY, a He crelasIbHble 3HaHMs. Tak, K
IIpVIMePY, K OCHOBHBIM BUJIaM TOJIOBOJIOMOK MOXXHO OTHECTN: apvdMeTiraecKite, Takvie KakK
peOdycel, Marmyeckyte KBapaTel, CYAOKY M T. II.; 3a/ja4Vl Ha IIepeCTaHOBKY, K IIPUMepY 3a-
Javy co CIIKaMmy vt urpa B 15 1 momoOHEle err; Ha paspe3aHne U CKIaJbpIBaHMe PUryp,
TaKyie KaK TaHT'paM ¥ IT0J0OHbIe eVl, B TOM 4ucile ¥ 00BbeMHBIX, K IIpuMepy Kyomkn Coma;
TOJIOBOJIOMKM TOITOJIOTMTYECKOTO XapaKTepa, Takue KakK (pyieKcaroHsl, BerayepumBaHve -
T'yPp OZHVIM POCYEPKOM, BEpPEBOUYHBIE U IIPOBOJIOYHBIE TOJIOBOJIOMKM U PYTHE.

TpagnIMoHHO roJIOBOJIOMKM OTHOCSITCS K 3aHMMATeIbHOV MaTeMaTuKe (peayvsye-
MOV Yallle B JIOIIOJIHMUTEIbHOM MaTeMaTH4ecKoM 0Opa3oBaHMM JIeTell U IIOJIPOCTKOB) He
TOJIBKO IIOTOMY, YTO B OCHOBE IIOUTV JIF0OOVI TOJIOBOJIOMKI JIEXKWT HEKMV MaTeMaTIIeCKI
3aMbICeJI, HO ¥ IIOTOMY, UTO pellleHle TOJIOBOJIOMKY II0 CBOEMY IyXy OJIM3KO K PeIeHNIo
MaTeMaTidecknx mpobsem [2]. Takmm oOpa3oM, roOIOBOJIOMKM SIBJISIIOTCSI MOIITHETIIITVIM
CpenCcTBOM IpMOOIIIeH IS JIeTell Y IIOAPOCTKOB K KYJIBType MaTeMaTNIeCKOTO MBIIIUIEHVIS,
OCHOBaHHOW Ha aJITOPUTMaX, JIOTVIKe, abCTpaKIysaX, IIPOCTPaHCTBEHHBIX 0Opasax.

['0710BOJIOMKM cIIenaIbHO IIpeIHa3Ha4YeHbl IS PasBUTMS YMCTBEHHBIX CIIOCOOHO-
CTeV1 fIeTeVl VI IIOJIPOCTKOB, COBEPIIIEHCTBOBAHIS VI TPEHMPOBKII VIX MBIIIUIEHVISI, OHVI IIOMO-
rafoT JIy4IlleMy YCBOEHUIO VI 3aKpeIUIeHNIO IIPUOoOpeTeHHBIX 3HaHWU, ITPOOY KIeHNIo y 00y-
JaIOIIVIXCS XKMBOTO MHTepeca K MaTeMaTHKe. B cBoert COBOKYITHOCTV TOJI0BOJIOMKVI [JOJDKHEI
CIOCOOCTBOBATh Pa3BUTHIO Y AeTeVI U IO POCTKOB ITaMSATV, BHMMAaHWS, TBOPYECKOTO BOOO-
PaXeHMsI, CIIOCOOHOCTM K aHa/IM3y ¥ CHHTe3Yy, CPaBHEHWIO, BOCIPUSTIIO IPOCTPAHCTBEH-
HBIX OTHOIIIEHWV, Pa3BUTMIO KOHCTPYKTMBHBIX YMEHWI VI TBOPYECTBA, BOCHUTAHWIO ¥ 00y-
JaloIIVXCs HabJTIoaTe IbHOCTM, 000CHOBAHHOCTVI CY>KIAEHWMVI, IIPVBBIUKI K CAMOIIPOBEPKE;
IIOJDKHBI YIUTB [eTeVl VI IO POCTKOB IIOAYNHSITH CBOY IEVICTBYIS IIOCTaBJIEHHO 3a/1a4e, 10-
BOINTH HadaTyIo padoTy mo KoHia [3]. Bce 3Tu1 acrieKTh TOBOPST O HEOOXOAVMMOCTVI BKIIIO-
4JeHMs B 00pa3oBaTeIbHBIV IIPOIIeCC TOJIOBOJIOMOK KaK AVAaKTIYeCKOrO MHCTPYMEeHTa 10
AOCTVDKeHUIO 0O0pa3oBaTe/IbHBIX pe3yJIbTaTOB OOyYalOIIVXCsl, PasBUTUIO X OOIIVIX U CITe-
I[IMAJIBHBIX MaTeMaTUYEeCKMX CIIOCOOHOCTET.

Taxvm oOpa3soM, 11eIT6I0 TIPeICTaBIIeHHOTO VCCIIeI0BAaHS SIBJISIETCS OIIperie/IeHiie MecTa
VI METOIMYECKIIX OCOOEHHOCTeV BKIIIOUEHVISI B IIPOLiecc OOydUeHVIs MaTeMaTVKe [eTevt 1 ITOfI-
POCTKOB I'OJIOBOJIOMOK, a TaK’ke MOJIe/IVIpOBaHVie Ha OCHOBE BBISIBJIIEHHBIX aCTIEKTOB METOIIYe-
CKOVI CVICTeMBI OOy UeHVIsI MaTeMaTHKe C VICIIOIIb30BaHVeM HOBBIX IMIAKTIUECKVIX MHCTPyMeH-
TOB B OCHOBHOM ¥ JIOTIOJTHVTE/TEHOM MaTeMaTI9eCKOM 00pa30BaHWV JI€TeV VI IO POCTKOB.
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O0630p oTeuecTBeHHOM M 3apy0Oe>KHOM JINTepaTypbl

Vcropuro nosiBjieHnsl FOJIOBOJIOMOK HeJIb3s OTHeJINTh OT VICTOPUN Pa3sBUTIS MaTeMa-
TUKW; CBOVIMM KOPHSIMM OHa yXOOUT INIyOOKO B ApeBHOCTh. [lepBble rosoBosIOMKM IIpMXo-
AT K HaM 13 TEeKCTOB JIPEeBHIMX eIMITeTCKIX APy COB, BaBUJIOHCKMX TJIVMHSHBIX TaOIN4eK,
MaHycKkprnToB [Ipesnero Kuras n Ipesnen Vangumn. Tak, B TeueHMe ThICSTUeIeTU M3 O~
HOro cOOpHMKA MaTeMaTH4YeCcKyX TOJIOBOJIOMOK B IPYTOV KouyeT «3ajlada O KOIIKax» M3
ranmpyca Axmeca, a urpa «TaHrpam» yxe 0puta monysrsipHa B Knrae oxosio 4 000 siet Hasar,.
B Esporie caMbIM ITepBbIM cOOpaHIIeM TOJIOBOJIOMOK V1 JIOTMYeCKMX 3a/1ad CTajla KHUTa BTO-
port nonosuHbI IX Beka «3amaun I pasBUTHS MOJIOLOTO yMa» MpPJIaHACKOro 60rocsiosa,
y4eHOro 1 mpocseTutesid AjikyrHa. VIMeHHO B Hell BIIepBble BCTpeUaeTcs «3ajiada o Iepe-
IpaBe», BIIOCJIEJICTBUM CTaBIllasl oueHb nomyssipHon. CpegHeBekoBble MaTeMaTyky J1. In-
3aHckum (Pubonavun) n H. TapTanest BKIIOUWIN FOJIOBOJIOMKN B CBOM Hay4HbIe M3bICKa-
Hus. [lepBoMmy mpuHaIexaia 3afada o KpoyMKax, BTOpoV HpuayMasl 3aady O ceMHa-
auaty jomansx [4]. OmHako Xe IWK pasBUTYSA M MOIYJIIPU3ALIUV TOJIOBOJIOMOK IIPVIXO-
autest Ha pyOex XIX-XX BekoB 11 miepBy0 H0I0BMHY XX CTOJIETHSL.

Hesp3s He OTMETUTD KJIacCUeCKyI0 TPeXTOMHYIO SHIIMKIIONEeAMIO 3aHVMaTeJIbHOVI MaTe-
Matviky E. V1. VirsaTeeBa «B mapcrBe cMeKasiki» [5-7], B KOTOPOVT OTpaskeHbI IIPAKTIYeCcKV BCe
V3BeCTHBIe K TOMY BpeMeHVI TOJIOBOJIOMKY — «3aTpyJHUTe/IbHbIe CUTYalui», X pellieHys 1 Ma-
TeMaTUYecKuV armiapar. bosbinov BKjIaz, B HOMYJIApU3aLiIO MaTeMaTIecKX 3HaHWUM, B 4acT-
HOCTM 3aHMMAaTeJTbHOV MaTeMaTVKM ¥ TOJIOBOJIOMOK, BHecC Halll cooTedecTBeHHVMK 1. V1. Tlepe-
JIbMaH: M3BECTHBI €r0 KHUIY, TIOCBAIIIeHHbIe OTIe/IbHBIM IOJIOBOJIOMKAM Ha paspe3aHie KBajl-
paTa 11 BelaepumBaHe PUryp ogHIM pocdepkoM [8, 9], a Takke coBpeMeHHBIe IIepeV3IaHyI C
MHOTOYVC/IeHHbIMY Tos10BosIoMKaMu [10]. Cpemyt Gortee mo3mHMX aBTOPOB OTMETVM KITACCUKY
XaHpa - kauru b. A. Kopnemckoro «MaTtemaTtndeckast cMeKayika» 1 «MaTtemaTndeckyie 3aBjle-
KaJIKV1», MHOT'OKPaTHO Ilepens/iaBaBIiiviecs 1 IMeIolie OrPOMHBIV IIOTeHIVal 11 MaTeMaTu-
4eckoro oOpa3oBaHs B 11eJI0M, B YaCTHOCTM I10 IIPVIMEHEHVIO HeCcTaHIapTHBIX 3a/1ad B 00yJe-
Hvm [11, 12]. KiazeseM wzievt 7151 cCaMOCTOSITeIIBHOTO M3TOTOBJIEHVISI U PasrajIbIBaHVIsl FOJIOBOJIO-
MOK C OT/Ie/IbHBIMI MEeTOAVYECKIMM ITOACHeHVISIMI SBJISIOTCs v3BecTHble KHuri E. M. Mun-
ckrHa «OT nrps! K 3HaHWESM» [13], B. H. Borxosuriosa, b. V1. Korrosoro m V. K. Jlarosckoro
«TBoe cBobOTHOE Bpems» [14] v J1. I'T. MouaroBa «I'oroBosiomkm» [15]. OtnerrpHpIM MaTeMaTH-
YeCKVIM VIIesiM, CBSI3aHHBIM C 3a/IadaMyl Ha pa3pe3aHyie, HOocBsIeHbl Tpyabl V. M. fIrmoma [16],
b. A. Kopnemckoro n H. B. Pycanesa [17], M. A. Exvmoson u I'. IT. Kykwnra [18]. UncrtoBbmM pe-
Oycam 1 MeTOIVIKe VX pasrajiblBaHis mocediieHa kHura JI. M. JInxraparkosa «YucrioBele pe-
OyChI 11 CrIOCOOBI VX pasragbiBaHys» [19].

He MeHBIIMII MHTEpeC MIPEICTaB/IAIOT 1 IIePeBOIHbIE M3JaHMs 3apyOeXXHbBIX aBTOPOB.
Beccriopno, cirenyer ormeTnTh KHUTM «MaTeMaTdeckne dyzgeca ¥ TaiHbl», «MareMmaTide-
CKMe TOJIOBOJIOMKM M pa3BjledeHus», «MaTemaTudeckue JOCYTV» U OpyTvie TeHNaIbHOro
nonyssspusaropa Hayku M. l'apanepa, comepikaliiyie gecaTKy rOJIOBOJIOMOK, OIVICaHVe U
VX opurvHasbHOe perreHne [20-22]. Kitaccmkor xXaHpa SBIISIOTCS KHUTY CO3qaTerIer ToJIo-
Bostomok C. Jlomma «MartemaTtmueckast mo3auka» [23] v I'. IptomeHn «520 ros1oBOIOMOK»
[24], n3gaHHBIe Ha PyCCKOM sA3bIKe M3aTeSIbcTBOM «Mup», a TakKe IOMYJIApHble KHUTU
C. bappa [25], @. KapTepa n K. Paccena [26], [Ix. Xapau [27], cogepKaliiyie opUrMHaIbHbIe
pelIeHsd ¥ MaTeMaTU4eCcKWUI aHaIn3 MHOTMIX T'OJIOBOJIOMOK.

IlepeuviciieHHble BBIIIe KHUTY OTHIOB He VICUePIIbIBAIOT BeCh CIIEKTp JIATepaTy Phl IO Te-
MaTVIKe TOJIOBOJIOMOK VI VIX PeIIeHNIO; 3[IeCh IIpeCcTaBIeHbl Hanbosee SIpKye TPYyIbl BbIIAo-
IIVIXCS YYEeHBIX, BCETO JKe aBTOPY M3BecTHO Oostee 200 KHIAT 110 3TOVI TEMaTVIKe OTeUeCTBEHHBIX U
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3apyOeXXHbIX aBTOPOB. VIHTepec K rojIoBOJIOMKaM HeM3MeHHO BBICOK 11 B COBPEMEeHHOV ITepyo-
JYecKOVI JITepaType. DTU VCCIIeJOBaHVIA B OCHOBHOM ITPOBOIIATCS B TpeX HallpaB/IeHVsIX.

ITepBoe 13 HIX - 3TO HeOCPeACTBEHHOE M3yUeHVe MaTeMaT4ecKoVl CTOPOHBI pellle-
HVS TOJI0BOJIOMOK. Tak, HarmpuMep, K. XaparyTn paccmMaTpuBaeT MaTeMaTYeCKYI0 KOMITb-
I0TepHYI0 Mofenb oobemHoOM rosoBosioMkn “Eight Blocks to Madness” [28], T. E. JIun,
II1.-Y. Llait 1 npyrue paccMaTpUBaIOT ONTUMasIbHbIe MOJIeJIV pellleHNs OHOMEePHO IoJIo-
BosioMku ¢ MoHeTamu [29], I'. E. Optus I'apcus, C. Canceno-CaHe 1 gpyrve mpemjiararor
MOJIEIV PelleHVIs JIOTMYECKMX TOJI0BOIIOMOK ¢ m3o0pakeHmsamu [30], A. K. Mars, C. [Txa-
Hab m P. K. TTaym npmBoasaT onTMasibHbIE aJlTOPUTMBI PeIleHNs TOJIOBOJIOMKM CyIOKY
[31]. CitemyeT oTMETUTB, UTO pellleHMe 1 MaTeMaTdeckoe 0OOCHOBaHVIe TOJIOBOJIOMOK He-
OJTHOKPATHO CTAaHOBWINCh OCHOBOVI HOBOVI MaTeMaTndeckoy Teopun. Hambosee spxumm
IIpyIMepaMy TOMY CJIyKaT BO3HMKHOBeHIe Teopuu rpadoB, BBIIIIEIIe 13 3a7aun O KEHU-
rcOeprcKmx MocTax, IpeJIoKeHHON BbIJarolmmcs MateMaTukoM J1. Dvtepom [32], mm
pasBUTIEe TEOPUM BEPOSITHOCTEV, OCHOBAaHHOV Ha pellleHNN UIPOBLIX 3a/1ad, IPUIIe X
U3 IPaKTUKI.

Bropoe HarnpasiieHMe viccileIoBaHU — VCIIOJIb30BaHVe TOJIOBOJIOMOK JISl Pa3sBUTUA
OTHEIBPHBIX MaTeMaTWU4YecKMX CIIocoOHocTeir oOydarormuixcs. Hampumep, Y.-X. JIua n
Y.-M. Yen nposenu ncciegoBaHye BIVIAHNUS KOMIIbIOTEPHBIX UI'P-TOJIOBOJIOMOK Ha pa3Bu-
TVie IIPOCTPAHCTBEHHOT'O0 BOOOpaXkeHsl 1 OIlepUpOBaHIs IIPOCTPaHCTBEHHBIMI O0pa3amu
yJalyxcst HauaapHo IKoJ1bl [33]. Vccitenosanme E. MyIbKoBOVI ITOCBSIIEHO MCIIOIb30Ba-
HVIIO T1a3JI0B 11 Pa3BUTHS JIOTMUECKOrO MBIIIUIEHN 1 aOCTparvupoBaHus, B KOTOPOM IIpef-
JIaraloTcs OT/ieJ/IbHble MeTOIYecKye ITOAX0Ib! M peKOMeHAalu 1 yauresient [34].

B TpeTpem HampasiieHUM WcCIeoBaTeNIV HpejlaraloT VCIOIb30BaTh T'OJIOBOJIOMKM
KaK MHCTPYMEHT TSI OLleHMBaHMs CIIOCOOHOCTEV! pas/IMYHbIX KaTeropuii oOydarormxcs. B
vactHocty, H. Apain, ®@. I'ypcos 1 M. C. Slcap vicciiemoBaiivt BiIvisIHVIE TOJIOBOJIOMOK Ha KO-
THUTVBHOE, JIVHIBUCTIYeCKOe, MOTOPHOe, COLIMaJIbHOe ¥ SMOLMIOHAJIbHOe pa3BUTHe I0-
mkos1bHMKOB [35]. E. Baxwt u E. Xesten riposenu mccieroBaHie KOTHUTYBHBIX BO3MOXKHO-
CTeVl IOIAPOCTKOB IIPU PellleHn 3a1ad C ITOMOIIBIO TOJIOBOJIOMKM «XaHOVICKMe OalltHm»,
YUYUTBIBaZ IIPY 3TOM TOYHOCTH PelleHns 3a/1a4yl, CKOPOCThb JOCTVIKEHMS IIPaBWIBHOTO pe-
IIIeHVs VI IUIAaHMPOBaHVIe BpeMeH, IIpeXie YeM HauMHaTh pemrats 3afgaqy [36]. C. CeHryn
1 A. Aprat npeIpuHsUIV IIOIIBITKY VCIIOIb30BaHN Pa3/IMYHbIX CPeICTB 00y4deHNs, B 4acT-
HOCTWV F'OJIOBOJIOMOK, JIJIs VICCTIeIOBaHVs YUallVIXCs C HU3KMMU aKaJeMU4eCcKMU JOCTVIKe-
HVSIMY, BCJIEAICTBYE Yero ObUIM pa3paboTaHBl COOTBETCTBYIOIME pekoMmeHpmarvm [37].
C. A. Caprun, @. bairaun, X. buanan n A. IOMycak paccMOTpesiv MeTof, «r0JIOBOJIOMKII»
IS TIOBBIIIIEHVS. HTepeca YUeHMKOB IpodecCOHaIbHO-TEXHYECKMX YUMIINILL, IX MOTH-
BallMV M IIOCEIaeMOCTV JIEKLIVI ¥ JIy4Illero IIOHMMaHVs TeOpeTYecKx dacTevl X Kyp-
coB. VIx BBIBOBI IIOKA3BIBAIOT, UTO OJIaromaps 3TOMYy METOJy IIPOM3OIUIO yBeIndeHle
CBSI3M1 C YPOBHEM COLIMaIM3aliui MeX]ly CTydeHTOM-CTyJeHTOM W CTyJIeHTOM-IIpelioaBa-
TeJIeM V1 CHIVDKeHMe YpOBH:s OeCIIOKOVICTBa CTY/IEHTOB O OyayIieM movicke paboTsl [38].

CrefyeT ckasaThb HECKOJIBKO CJIOB O METOAMYECKOV CTOPOHe BOIIpOCa VCIIOJIb30BaHMs
rOJIOBOJIOMOK B O0y4JeHMI MaTeMaTvKe feTert v IoapocTKoB. Tak, B Kypce «HarysganHas reo-
MeTpws» [T ydarmyxcs 5-6-x xi1accoB ocHoBHOV MIKOJIbI V1. @. Ilaperva n JI. H. Epran-
X1eBa OOJIBIIIVIHCTBO 3aHATHUI CTPOAT MMEHHO Ha OT/IeJIbHBIX 3aHMMaTe/IbHBIX 3aJaHVsAX U
roJIOBOJIOMKAaX, OJJHAKO 3TOT KyPC, HeCMOTPsI Ha BCe ero CYJIbHbIe CTOPOHBI, TaK M He BOIIIeJI
B IIPaKTMKY OCHOBHOVI IIIKOJIbI, OCTaBasICh JIMIIIb XOPOIIM IIOACIIOPhEM J1JIs JOIIOJTHUTE Ib-
HOT'0 MaTeMaTN4ecKoro odopa3oBaHMs NIKOIBHUKOB [39]. OTHeTbHBIMY BOIIpOCaMY, CBSI3aH-
HBIMI C pa3BUTIEM KOMOMHATOPHBIX CIIOCOOHOCTEVI Ha ypoKaxX MaTeMaTVKV, 3aHVIMAaJICS
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M3BeCTHBIN poccuiickuit MetoaucT M. V. 3avkuH. B cBoem mocobmn «MatemaTtiraecknin
TPeHVHI» OH pacKpbIBaeT II03TalHoe POpMIpPOBaHIe 3TVX CIIOCOOHOCTEN Yepe3 CUCTeMBbl
crelyaJIbHO MO00paHHBIX YIIpaKHEeHU-rojIoBoJIoMoK [40], ogHako 3TM mcciletoBaHMs
HOCSIT y3KOCHeIMaIM3POBaHHbBIV XapaKTep ¥ He BOIUIN B IIPAKTMKYy OOydeHVs MaTeMa-
TVKe B IIKoJTe. HanGortee 3HauMTE IBHBIV BKJIAZ] 110 MICIIOIIB30BAaHMIO TOJIOBOJIOMOK B 00pa-
30BaTeJIbHOM IIpollecce BHecsIa ydeHblvi-riegaror M. M. 3uHOBKIMHA, IIpeyIoXMBIas K Vc-
IIOJIb30BaHMIO CUICTEMY HeITpepbIBHOTO (pOpMMpPOBaHVs TBOPYECKOV JIMYHOCTH, Ie Ha
KaXk[IOM 3Tarle peajn3allvil CUCTeMBbI B KadecTBe OJHOIO M3 3TaroB 3aHSTUS WIN ypoKa
HeV3MeHHO VCIIOJIb3yIOTCs ro10BojIoMKM [41]. TakmM o6pa3oM, MOXXHO OTMeTUTh MHTepeC
K r0JIOBOJIOMKaM KaK K 0COOOMY sBJIEHUIO B MaTeMaTi4ueCcKoM oOpasoBaHun. OgHaKo B 13-
BECTHBIX aBTOPY MCTOYHMKAX OIMCHIBAIOTCA JINOO0 0000IIIeHHbIe TeOpMY, BKITIOUAlOIIVe KakK
3JIeMEeHT VICIOJIb30BaHVe T0JIOBOJIOMOK B 00y4eHMV MaTeMaTHKe, JI00 KpariHe y3KOCIIel-
aJIM3VpOBaHHbIe BOIIPOCHI, CBsI3aHHBIe C To10BojIoMKaMy. CoBpeMeHHOM e IIIKOJIe Hy>KHa
pa3paboTka IIPpUKIaJHBIX aCIIeKTOB AVIAKTNYeCKOro MHCTPyMeHTapws, CBsI3aHHOTO C TO-
JIOBOJIOMKaMV, I €r0 MeTOM4ecKoe COIIPOBOXIeHVe B OCHOBHOM ¥ JIOIOJIHUTEILHOM Ma-
TeMaT4ecKoM 0Opa3oBaHMM fIeTell M IOAPOCTKOB.

MaTEpVIaJ’IbI M METOObI MCCIIETJOBaHMSA

1. TeopeTndeckas 0a3a vcciae0BaHMA

Hanboree 3HauMMOV B IIPOBOAVIMOM VCCIIEIOBAHWMM TeOpeTmdecKom 0asovt cramm
TPYy/bl OT€UECTBEHHBIX IICVIX0JIOTOB, IIOCBSIIIeHHbIe M3yYeHNIO OOIIMX M CIelaIbHBIX Ma-
TeMaTudecknx crocodbHocrer. Tak, C. JI. PyOunmTernH moHMMas mop CriocoOHOCTSIMMU
«CJIOKHOE CMHTeTr4ecKoe o0pa3oBaHme, BKIIOUalollee psif] KauecTs, 0e3 KOTOPBIX YeJIOBEK
He ObUI OBI CITOCOOEH K KaKOV-JIN00 KOHKPETHOVI e TeIIbHOCT, VI CBOVICTB, KOTOPBIE JIVIITh
B IIpoliecce OIlpesleJIeHHbIM 00pa3oM OpraHM30BaHHOV [1esTeJIbHOCTY BbIpaOaThIBAIOTCS»
[42]. B oTeuecTBeHHOVI 1 3apy0OeXHOV Hayke HanOoJslee OOIIEIPUHATEIM CYMTaeTCs Bhlze-
JIeHVIe CITOCOOHOCTEV 10 BU/IaM JIesiTeIbHOCTI. B CBSI3M ¢ 3TMM Jal0T COOTBETCTBYIOIIEe I10-
HSTHE CIIOCOOHOCTEN: CIIOCOOHOCTU — 3TO yCTOVYMBBIE CBOVICTBA JIIOMIEeVI, KOTOPbIE OIIperie-
JIAIOT yCIIeXVl, ITOCTUTHYThIe MMM B Pa3IMdHBIX BUOAX OesSTeJIbHOCTH. TakmmM oGpasom,
MO>KHO TOBOPUTB O CIIEIIMaIbHBIX MaTeMaTUIeCKMX CIIOCOOHOCTSIX, KOTOPbIe POSBIITIOTCS
B crielp1uecKoM BuJIe e TeJIbHOCTY YeIoBeKa — MaTeMaTYecKoV, B YaCTHOCTY yueOHO
MaTeMaTU4IecKOV eI TeJIbHOCTY JIeTel 1 IIOIPOCTKOB.

3HauMTeIPHBIV BKJIa/], B M3y4YeHVe MaTeMaTaecKmx criocobHocren BHec B. A. Kpyrer-
KV, KOTOPBIV I107], CHOCOOHOCTSIMM K M3y4YeHMIO MaTeMaTUKY [IOHVIMaeT VHAMBUIYJIbHO-
TIICVIXOJIOTMYecKe 0COOeHHOCTH (IIpeke Bcero 0COOeHHOCTV YMCTBEHHOW AesATeIbHOCTH),
oTBeyYaromye TpeOboBaHAM YaeOHOT MaTeMaTIIeCKOTI eI TeIIBHOCTY V1 00y CIIOBIIMBATOIIIe
PV IPOYMX PaBHBIX YCIOBMSIX YCIIENTHOCTh TBOPYECKOTO OBJIAJIeHMsI MaTeMaTMKOV Kak
y4eOHBIM IIPeIMeTOM, B YaCTHOCTV OTHOCUTEJIFHO OBICTPOe, JIETKOe ¥ IITyOOKOe OBJIa/IeHVe
3HaHMSAMM, YMEHMSIMM 1 HaBbIKamy B oOstacty MateMatvku [43]. Cpeny mipodero B coeit
kHUTe «[Icmxosorms MaTeMaT4ecKx ClIOCOOHOCTEN! IIKOJIBHMKOB» OH CTPYKTYpUpyeT Ma-
TeMaTy4JecKe CriIoCOOHOCTY 1 IIPVBOAUT CIIEYIONTYIO X Kiaccudmkanyio: 1) scHoe j10rm-
yecKoe MBIIIUIeHe, IIpaBIUIbHOE VCIIOJIb30BaHVe JIOTMYeCcKX MeTOI0B; 2) cila abcTpaKIny;
3) KoMOMHaTOpHas ClIOCOOHOCTE; 4) CITIOCOOHOCTD K IIPOCTPAHCTBEHHOMY IIpeICTaBIeHNIO U
OIIepVPOBaHMIO IIPOCTPAHCTBEHHBIMI O0pa3amIy; 5) KPUTUIHOCTD MBIIUIEHVIS, CIIOCOOHOCTD
OTKa3aThbCs OT OIIMOOYHBIX XOJIOB MBICTIV; 6) MaTeMaTidecKas ITaMsTh (0000IeHHas TaMsITh
Ha MaTeMaTI4decKyie OTHOIIIeHVIsl, TUIIOBbIe XapaKTepPUCTVKI, CXeMbl PacCy KIeHWUI 1 T0Ka-
3aTeJIbCTB, METOBI PellleHNs 3a/1a4 Vi IPVHIIVIIEI ITOX0/1a K HIM).

944



Hayuno-memoduueckuii anexmponnsiil xypHas «Konyenm»

2. MeToanl vcciiemoBaHMA

1151 ocylecTBIeHNs MCCIeoBaHs IPVUMEeHSUIVCh TeopeTrdecKye 1 SMIpudecKre
MeTO[Ibl: aHAJIN3 IICUXOJIOTO-IIeJarOrMueckor ¥ MaTeMaTUKO-MeTOMYUecKOV JIUTepaTypPhl
10 TeMe VCCIIe[IOBaHMs, aHa/In3 1 0000IIeHVe OIIbITa PabOThl yuuTeslel 11 COOCTBEHHOIO
OIIBITA peasIn3aliy MOeIN BKIIFOUeHVsI TOJIOBOJIOMOK B ITpoliecc oOyueHnsl MaTeMaTVKe B
CVICTEMe OCHOBHOTO U JOIIOJIHUTEJIbBHOTO MaTeMaTyecKoro o0pa3oBaHms, aHaJIN3 IIPOIyK-
TOB y4eOHOVI 1esITeJIbHOCTY [IeTeVl VI IO POCTKOB, METOZ, MBICJIEHHOTO 3KCIIepVIMeHTa, IIpo-
THO3VPOBaHMe, cUcTeMaTy3alms 1 00o01IeHe paKTOB M KOHIIEMIINTI, MOJIeJIIpOBaHIe,
IIpOEeKTVPOBaHVe, MEeTOI, SKCIIEPTHBIX OLIEHOK, aHa/IN3 pe3yJIbTaToB 00pa3oBaTeIbHON fe-
ATEJIBHOCTY, pa3paboTKa yuyeOHO-MeTOAMYeCcKMX MaTepuaioB, OMAarHOCTUYecKyue MeTo-
AVIKY, TIeJaror4ecKuil SKCIIepyIMeHT.

3. DKcnnepuMeHTaIbHasA 0a3a MccieJ0BaHMSA

Arnipobarrns, 00o01ieHVIe VI BHE[IpeHe Pe3yIIbTaToOB MCCIIeOBAHIS OCYIIIeCTBIIIOTCS
Ha Oase perMoHaJIbHOVI MHHOBAIIMMOHHOW o6pa3OBaTean0171 IDIomanK «B3amMocBsI3b co-
neprKaHms, POPM 1 METOIOB OCHOBHOTO ¥ JOTIOJTHUTEIBHOIO MaTeMaT4IecKoro oopasosa-
HVS MIKOJTBHMKOB» (2012-2017 romp):

- IIyTeM BeJleHVs OIIBITHOTO IIperoflaBaHMs B OCHOBHOM Kypce MaTeMaTuKM B 5-9-x
KJIaccax OCHOBHOVI LIKOJIBI VI MaTeMaT4ecKoro Kpy>kKKa B 3-7-X KjlaccaxX y4uTesIsIMI MaTeMa-
TUKM B 0a30BovI 0OpasoBaTetbHON opranmsarivy VIHcTuTyTa passuTist oopasosanms Kmpos-
ckomt obstactu - ymitee Ne 21 ropona Kuposa (6ostee 120 yuartxcs exeronso c 2012 rona);

- opraHu3aluy Clell1aJIbHOTO pa3BMUBAIOIIero Kypca i AOIIKOJIbHUKOB, peaInsye-
MOTO B XOJIe PabOThI IIKOJIBI pa3BUTys jviies Ne 21 yumresissMy HadaIbHOM IIKOJIEI (Oortee
300 oOyyaromyxcst exxerogHo ¢ 2015 roma);

- peaymM3aliuy OTAeIbHBIX 00pa3oBaTesIbHBIX KYPCOB B paMKaXx JIETHErO IIPUIIKOIIb-
Horo Jiarepsi-TpeHuHra «Marematuka. Tsopuectso. VaTerwtekr» ¢ 2009 ropma (6osee
200 yugarmxcst eXXeroaHo);

- 00Cy>XJ1eHMsT MEeTOAMYeCKMX aclleKTOB B paMKax CeMMHApPOB M KPYIJIBIX CTOJIOB C
yuanTersiMu MateMatvky KipoBckorm oOracTyi Ha KypcaxX IOBBIIIEHVISI KBaIVIPVIKALIN B
VucturyTe passurist obpasosanms Kiposckon obrmactyt (120-150 ygacTHMKOB €KETOIHO C
2015 roma);

a Takke B BUle JOK/IaZlOB VM BBICTYIUIEHMII Ha HayYHBIX KOH(epeHIIMAX 1 ceMHapax pas-
JIVIYHBIX YPOBHEV, B TOM UICIIe MeXTyHapOIHOT O, ITy OJIMKaIimi B COOpHMKax HayYHbIX CTa-
TeVl VI HayYHO-MeTOIMYeCKVIX HePUOANYIecKX 3IaHsIX.

4. DTansl Mccaeg0BaH s

VcciienoBaHme IIPOBOANTCS B TPU 3TAlla.

Ha nepBoMm 3Tare BBISBIIAJIOCH COCTOSIHME MCCIIelyeMOVl IIpo0JieMbl B TEOPUN U IIpaK-
TVKe 0Oy 4eHsI JeTer! 1 IO POCTKOB B OCHOBHOM ¥ JOIIOJIHUTEIbHOM MaTeMaTIIeCKOM 00-
pa3oBaHMM, peayiM3yeMOM B JIOIIKOJIBHOM, HauyaJIbHOM ¥ OCHOBHOM oOpasoBaHum. [l
3TOT0 OCYILECTBIISUIVCh M3y4YeHle M aHaJIn3 IICHXO0JIOro-IIelarorn4eckKont ¥ MeTOaMYecKo
JIATepaTyphl 1o IpobiieMe Mccile0BaHMs, HabJIIoeHe 1 aHaJIV3 OIIbITa paboThI yunTesiei
MaTeMaTVKM ¥ HA9aJIbHBIX KJIACCOB, IT€JIaroroB JOIIKOJIBHOIO 00pa30BaHMs C IIeJIbIO MCCIIe-
J0BaHVIsL BOSMOXKHBIX ITyTeVl BKJIIOUeHsI TOJIOBOJIOMOK B IIpoliecc 00y4deHMs MaTeMaTHKe 1
BEPOSITHBIX OpTraHM3alMIOHHBIX (POPM OpraHM3aIiNM TaKOV AedTeIbHOCTY C IeTbMU U I10/I-
poctkamu 1 9PPEKTUBHOTO HeIIPephIBHOIO POPpMIMPOBaHMS JIMIHOCTY, 00JIagatoIient
OCHOBHBIMMV BUJIaMV MaTeMaTM4IeCKVX CIIOCOOHOCTEVI: JIOTMYEeCKMM MBIIIUIeHeM, aOCcTpak-
eV, KOMOMHMPOBaHMEM, OIlepVpPOBaHMEM IIPOCTPAHCTBEHHBIMI OOpasaMy, KPUTUIHO-
CTBIO MBIIIUIEHVSI, MAaTeMaTUYeCKOV ITaMSIThIO.
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Ha BTopom aTarte paspabaTbiBasivich MeTOIMYeCKMe ITO/IXO0/IbI K BHePEeHWIO AUIaKTV-
4ecKOro MHCTPYMeHTapusl, OCHOBAaHHOIO Ha IOJIOBOJIOMKAax, ¥ MeXaHWM3MOB ero peajimsa-
LIV B paMKaXx JIeTHErO MaTeMaTI4ecKoro jiarepsl, a Takke B Xofie yueOHOro rojia B ypouHoM
VI BHEYPOUHOV IedTeJIbHOCTI eTell M HompocTKoB. OOcyXmeHme mX peanamn3aniuu ocy-
IIeCTBJISUIOCH U PO 0JDKaeT OCYIIEeCTBIIAThCA B XOfie PaboThI ceMMHapPOB M KPYIJIBIX CTOJIOB
C y4YUTeJIIMM MaTeMaTuKM PervoHa, I0K/IaloB Ha KOHepeHIVsAX ¥ ceMHapax pasiind-
HBIX YPOBHe, 4TO BeJleT K I10cIefloBaTeJIbHOMY COBepIIIeHCTBOBaHWIO MEeTOIVIKI paboThI C
TOJIOBOJIOMKaMMU B IIPaKTMKe 00y4JeHVsl MaTeMaTVKe JeTerl Y IO POCTKOB.

[TapasuiesibHO cO BTOPBIM peayin3yeTcsl TPeTUN 3Tall, B XOfe KOTOPOro IIPOBOUTCS
OIBITHOE IperojlaBaHue 10 IpeJijlaraeMbIM MeTOAMYeCK/M aclieKTaM Ha 0ase jimiies Ne 21
ropona Kuposa.

PeL’;y.TILTaTLI nucciIe10BaHuUA

1. Vicriosib30BaHMe IOJI0BOJIOMOK Ha KJjIacCMYeCKOM YpPOKe MaTeMaTUKM

B xi1acciaeckon MeTosivike 0OydeHMst MaTeMaTVKe CyIlleCTBYyeT YeTKas CTPyKTypa 3Ta-
OB ypoKa. BHejpeHe B Hee HOBBIX 2JIeMEHTOB MeHseT TUII ypoKa, OH IIepexXOoduT 13 pas-
psila KJIaCcCMYeCcKOro B pasps MHHOBALIMOHHOIO, O YeM MbI IIOroBOpuM Hipke. OmHaKo 1 B
CTPYKType KJIacCMYecKoro ypoka MaTeMaTUKM MOKHO HavT/ MeCTO IIPYMeHeHMIO I'0JI0BO-
JIOMOK KaK CPeJICTBY Pa3BUTMS MaTeMaTHIecKMX CIIOCOOHOCTer. DTO, Ha Halll B3IV, MO-
JKeT IIPOVICXOOUTh Ha OJTHOM M3 TPeX 3TaIlloB ypoKa.

Ha smane axmyausayuu 3Hanuil MOXeT ObITh OpraHM30BaHa padoTa NPUMEP
C yyallMIICs, HallpaBJleHHasl Ha ITofBe/IeHle K M3yYeH IO HOBOIO MaTe- PUMEP
pyaria. Tak, K mpyMepy, Opu M3y4YeHUM IPV3HAKOB JeJIVIMOCTVL B 6-M MMEE
KJIacce MOTYT OBITh ITpVIMeHeHbI aprdMeTideckite pedycel (prc. 1). Orm EP
He TOJIbKO Oy/IyT criocoOCTBOBaTh IIOJIBEEHNIO YUallXcsd K Heooxoy- WAMIAD

MOCTV 3HaHVIS IIPU3HAKOB JIeJIVIMOCTYA, HO V1 B 3HAUUTEIILHOV Mepe OyayT
CITOCOOCTBOBATh PasBUTHIO JIOTVIKV, KOMOWMHATOPHBIX criocoOHOcTevt, — Puc. 1. Ipumep pebyca
KPUTVYHOCTVI MBIIUIEHVIS, TIOMOIYT PasBUTh MAaTEMATNYECKYIO IIaMSITb.

Ko Bcemy mmpoueMy, pebychl TIO3BOJISIOT IIPOBECTH TPEHMPOBKY IIPVIMEHEeHs TaOJIVLT, CJIOXKEHVIS
VI YMHOKEHVISL.

HpyruM nprMepoM MCIIONIb30BaHMS TOJIOBOJIOMOK Ha 3Talle aKTyaIM3alliii MOXKeT
CITy>KWUTB JIF00asi TOJIOBOJIOMKa Ha cocTasiieHme dpuryp 3 gacren («Tanrpam», «Komymboso
anio», «CtoMaxmon», «IIndarop», «MoHronbeckas urpa», «Ilenrammao» 1 1p.) Kak mpesm-
IOChUIKA M3y4eHMs IUIoIIael ITIOCKMX PUTYp U MX CBOVCTB B 8-M Kitacce. ITpumenenme
1IoJ0OHOTO pofia TOJIOBOJIOMOK OIIpefiesigeT pa3BuUTIie KOMOMHATOPHBIX CIIOCOOHOCTETA, JIO-
IVTYeCKOTO MBIIIUIEHVS U TI03BOJISIET pa3BMBaTh CIIOCOOHOCT K OIIepVPOBAaHMIO IIPOCTPaH-
CTBEHHBIMM OOpa3aMI.

CospemeHHbIe TpeOOBaHVIA K YPOKY OIPeHeIsioT Heo0X0-

IOVIMOCTh IIPOBEAEHMS CIeVaIbHBIX Iay3 IS IICUXOJIOTde-
CKOVI, 3MOILIMOHAJIBHOM " (PU3MUECKON pasrpy3KuM obydaro-
IIMXCsL, 0OCOOeHHO MJIAIIIIMX IIIKOJILHMKOB. Ha sTare nay3vl-pas- Puc. 2. ToaoBoromka
MUHKY OeTSIM MOTYT OBITh IpeyIoKeHbI HeCJI0)KHbIe T'0JI0BO- «Hepazayunvie nookobu.»
JIOMKWM JIJIs1 CHSITVISL TICIXOJIOTTYeCKOV MHePIINY, HallpuiMep TO-
ToJIor4eckas rojoBojioMKa «HepasiryyHble HOAKOBbI», TpeOyolias pasbeqHUTB [IBa J1e-
MeHTa Toj10BoJIOMKM (puc. 2). beccriopHO, Takme rosI0BOJIOMKM CIIOCOOCTBYIOT PasBUTUIO
BCeX COCTaBJISIONINX MaTeMaTUIeCKX CIIocoOHOcCTel oby4aroryxcs. ITombopka momobHbIx
3a71aHUM OITyOJIMKOBaHa HaMM B Itocobmm «DopMupoBaHue TBOPUYeCKOV JIMYHOCTY Ha ypo-
Kax 1 BO BHeYypouHo fesATernbHOCTH. KpeatusHble cutyanmn. YMHbIe 3agaun. VIHTeUTek-
TyaJIbHble I1ay3bl-Pa3sMUHKI C AeTbMU 7-12 j1eT» [44].
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['0710BOJIOMKM SBJIAIOTCS. BeCbMa 3aTpaTHBIMU II0 BpeMeHM IIjIsl TOTO, YTOOBI B IIOJTHOV
Mepe OBITh VCIIOJIb30BaHHBIMI Ha KaKOM-JIMOO OTHAeIPHOM 3Tarle ypoka MaTeMmaTtukiu. Of-
HaKO OOJIBIIION IIPOCTOP IIPEeIOCTaBIseTCs I PellleHsl TOJIOBOJIOMOK B JJOMAIITHMX YCIIO-
BIISIX C TQJTBHEVIIVIM O3By UVBaHVEM Pe3ysIbTaToB Ha smane npobepku domauinezo 3adanus. Tax,
K IIpuMepy, IIpu n3ydeHnn TeMbl «I IpaBrsibHble MHOTOYTOJIBHUIKI» B 9-M KJlacce yueHVKaM
MO>KHO ITPeIJIOKUTD M3BECTHYIO 3a/Ja4y-TOJIOBOJIOMKY O JieJIeHVV OKPY>KHOCTY Ha IIIATh paB-
HBIX YacTeVt; VIV IIpY M3y4eHUN IIOHATVS ajJITOpUTMa PV BBe[leHUM B 6-M KJlacce aJlrOpuT-
MOB TIOVICKa HanOOoJIbIIIero obIIero meInTelIs VI HavMeHBIIero ooIero KpaTHOro AByX
VI HEeCKOJIBKMX 4Mcesl, a TakXke aJrOpuTMa IIOVCKa ITpocTeix uwmcenn («Permrero Dpato-
cdeHa») MOXKeT OBbITh ITpe[yIoKeHa yyKe YIIOMIMHABIIIASCS BbIIle CTApWHHAs TOJIOBOJIOMKA Ha
IepeMellieHne AVCKOB «XaHOVICKMe OarrHu». O0cyXxaeHre Nog00HOro pojia roJI0BOJIOMOK
Ha 3Tarle IIPOBepKM JOMAIITHero 3a/laHN I103BOJIsieT He TOJIBKO IT0Ka3aTh yYeHMKaM KpacoTy
MaTeMaTMKM, pellleHls 3aJa4-roJI0BOJIOMOK, HO 1 IIPUBUTD VM VIHTepecC K IIpeIMeTY, pa3BUTh
y HIX JIOTMYeCcKOe MBbIIIIIeHVe, KOMOVHaTOpHbIe CIIOCOOHOCTNM, KPUTUYHOCTD MBIITUIEHS.

KoHeuHO, OnBbITHBIV yUMTe b CMOXKET HayTV MeCTO FOJIOBOJIOMKAaM VM Ha IPYTHX 3Tarax
ypOoKa MaTeMaTVKy. MBI ormvicam JIvIirb Hanbosiee 3P eKTBHBIE 13 BO3SMOXXHBIX IIpUIMeHe-
HWUVI TOJIOBOJIOMOK Ha KJIacCM9ecKoM ypoke. OmHaKO He cilellyeT 3a0bIBaTh, YTO T'OJIOBO-
JIOMKW, KaK, B OOITIeM-TO, VI IHOe IPyTOe CPeICTBO 0OyUeH s, He TOJDKHO CTaTh CaMOLIEIBO
B 00yuJeHMI MaTeMaTVKe, OHO JJOJDKHO OCTaBaThCs CPeCTBOM, TAIOIIMM TOTYOK K Pa3sBUTHIO
oOy4aroImxcs, B 4aCTHOCTY X MaTeMaTU4decKux criocooHoctert. K oMy e riondop rososo-
JIOMOK K TOVI WIV VIHOV TeMe YpOoKa MaTeMaTVKW SBJIZeTCs I0OCTaTOYHO TPYIOeMKUM IIPo-
1eccoM. I1oaToMy fe1aTh 3TO K KKIOMY YPOKY IIPaKTIUecKy HeBO3MOXKHO, /1a ¥ He HY KHO.

2. MecTo r0/10B0JIOMOK B MHHOBAITMOHHOM (KpeaTMBHOM) 3aHSTUM I10 MaTeMaTHKe

B cucreme HOTM-TPV3 (HenpepbiBHOe pOpMIMpOBaHVie TBOPUYECKOrO MBIIIUIEHV Ha
OCHOBe TeOpV pellleHNs N300 peTaTeIbcKIX 3a/1ad), paspadotaHHo mpodeccopom M. M. 3u-
HOBKMHOW [45], aBTOpOM ommcaHbl IIOJCUCTEMBI KpeaTUBHOIO JOIIKOJIBHOIO, IITKOJIBHOTIO,
Ha4YaJIBHOTO VI CpeHero MpodeccroHaIbHOTO, BBICIIIETO U ITOCIEAUITIOMHOIO 00pa3oBaHsL.
31ech MbI OCTAHOBVIMCS JIMIIIb Ha BYX M3 HUX (JOIIKOJIBHOE U IIIKOJIbHOe OOpa3oBaHMe), B
CTPYKTYPY 3aHATUV KOTOPBIX 3Tall pellleH s T0JIOBOJIOMKM BK/IIOUeH KaK OfMH 113 OCHOBHBIX.

3anamus 6 douwkoabHOM 00pasoBanuu XapaKTepu3yIOTCs B IEPBYIO Oodepelb UIPOBOW
dopmort opraHM3anII HEIIOCPENCTBEHHO 00pa3oBaTesIbHOM fearernpbHocT. CTpyKTypa
KpeaTnBHOTO 3aHSTNS B HOIIKOIIBHOM OOpa3oBaHMM ITOKa3aHa Ha puc. 3. Kak BumHO M3
CXeMBI, OT/eJIbHO BBIZIe/ISIeTCs ITAll pellleH s TOJIOBOJIOMOK, KOTOPBIVI ITpeJICTaBiIsgeT OO0
CUICTEMY yCIIOXKHSIOIIMXCS 3a/JaHNI, BOIUIOIIEHHBIX B peayIbHble OOBEKTHI.

Motusaums CopepxatenbHas OTapIx
(BCTpeya c Yyaom) YacTb (ncuxonoruyeckas
paarpyska)

~ A
can

’ ﬂepepbl\a

Wror
(pestome)
~

I~

2
o

UHTennekTyansHas| | CopepxatenbHas
pa3MuHKa yacTb

5] o () on D

[onosonomka ‘

Puc. 3. Cxema kpeamubroeo sanamus 6 douikoasHom 00pasoBanuu
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[TpuBemeM HECKOJIBKO IPVIMEPOB TaKMX T'OJIOBOJIOMOK, IIOJTHASI MOIOOPKa KOTOPBIX
ony0OsMKoBaHa B ITOCOOMM IJIst AOIIKOJIBHUKOB «YBileKaTellbHble UTpbl ¢ COBEHKOM» [46].
Tax, BHauaste meTsIM IperyIararoTCs IIPOCTENIIIe TOJIOBOJIOMKM-TIA3/IbI Ha COCTaBJIEHVE
KapTMHOK 13 gacTent (puc. 4). Takue rojioBojIoMKM y>ke Ha IepBbIX Tallax 3HAKOMCTBA fe-
TeVl C MaTeMaTUIeCKMY 00beKTaMM JAf0T TOTYOK K Pa3BUTUIO JIOTUKM ¥ KOMOVHATOPHBIX
criocobHocTen1. [laripHevIIee pa3BuTye II0J00HOTO Pojia TOJIOBOJIOMOK IIPUBOANT K pelrle-
HVIIO JIOIITKOJIbHVIKaMV O0JIee CJIOXKHBIX TOJIOBOJIOMOK KOMOVHATOPHOTO XapaKTepa, Hallpu-
Mep TaKOM.

TI'oaoBoaomka 1. VI3 npwIoXeHMsT aKKypaTHO HOXHMIIAMM BBIPEXV YacCTV TOJIOBO-
joMKM. Packpack Gertble Kpy>KOUKM M IIOCTaBb VX TaK, YTOOBI B OJTHOM PSiTy WIV B OJTHOM
CTOJIOVIKe He IOBTOPSUINCH [Ba KPY>KOUKa OTHOTO BuAa (puc. 5).

0@ -
q N —\,
Q N\ :/ S/ % 221?

.
./ N
N J paS

Puc. 4. I'de uvu yuixu? Puc. 5. I[lepecmabv kpyoxouxu Puc. 6. 36é30H0e Hebo

Hdpyrov TuI 3aiaHmi, IpeIararolmics JeTsM B II0COOMM, — TOJIOBOJIOMKM Ha CpaB-
HeHe 1 KJIaccuduKaiio o0beKToB. Takie ro1oBoJIOMKYM IO3BOJISIOT Pa3sBUTh Y AeTell CIIo-
COOHOCTM K aHa/IM3y ¥ CMHTe3y, CPaBHEHMIO, YTO (POpMMpYyeT KpUTIUIeCKOe MBIIIUIEHVe,
KOMOWMHATOpHBIE CLIOCOOHOCTV M MaTeMaTU4ecKylo MaMsTh. [IpriMepomM MOXeT CITy>XWUTb
cJleflylolllee 3a7aHue.

TI'ono06o0a0mka 2. VI3 mprIoXeHMs aKKyPpaTHO I1I0 KOHTYPY BBIPEXW HOXXHUIIAMU 3B&3-
moukm. Pasiioxu 3Bé3004Ky Ha Hebe (MIPOBOM I10J1€) I10 IOPSIKY: OT CaMOVI MaJIeHbKOTVI [10
camor1 6osbItIoNn (puc. 6).

B npemyararoriemcst mocodmm paspadoTtaHo 14 criapeHHBIX 3aHATUN (Ha OAMH y4eb-
Hbi rog) no cucteme HOTM-TPIV3, K KakaAoMy M3 KOTOPBIX IPUBOAUTCA OHA VIV [Be
ros10BojIoMK1. OTMeTVM TaKXKe, YTO TOJIOBOJIOMKM Ha KpeaTMBHOM 3aHSTWUIM MOTYT HalTU
OTpakeHwe V1 Ha 3Tarie MoTmBanuu («Bcrpeua ¢ aymom»), TOCKOIIbKY MHOTVIE 113 OOBEKTHBIX
rOJIOBOJIOMOK SIBJISIFOTCS YHVUKaJIbHBIMM VIesIMV, OCHOBaHHBIMM Ha (PU3MUeCKMX VIV MaTe-
MaTWYeCcKMxX IPUHINIIAX, YTO Bcerja Mopakajlo BooOpakeHNe JIIOJeV, 1 He TOJIBKO J0-
IIIKOJIBHOTO Bo3pacTa. K mpuMepy, Ha 3Tarle MOTMBAIIMM AETSM MOTYT OBITH ITPOJIEMOH-
CTPUPOBAHBI IIPOBOJIOYHBIE TOJIOBOJIOMKM (HaIllpuMep, ClieIUIeHHble TBO3IMKM) VIV IoJIo-
BOJIOMKW, M3TOTOBJIEHHBIE 13 JlepeBa VIV IUIaCTMAcCChl, B KOTOPBIX 3aJI00KeHa MfIesl XUTPo-
yMHOV cOOPKWM, MIM Xe IIapHMpPHBIe TOJIOBOJIOMKM Haromobme Kyomka Py6uka. Bee sTo
co3jlaeT MapauiesIbHO ¢ 3pdeKTOM Uyza CTOVIKUI MHTepec K 3aHSATVSM MaTeMaTUKOW, YTO
B JaJIbHEVIIIIEM MOJKET IIPVBECTI 0Oy YaIOIINXCS K Cephe3HOMY M3y UeHVIIO TOJIOBOJIOMOK KaK
MaTeMaTI4IecKyXx IIpoosieMm.

Yro xe kacaercsa noacucrembsl HOTM-TPVI3, peanmsyromerics 8 wikoaviom 00pasoba-
HUU, TO 37eCh IMeeT MeCTO TaK Ha3bIBaeMBbIVl KpeaTUBHBI YPOK MaTeMaTUKH, O CTPYKType,
cofep>KaHMM ¥ BO3MOXKHOCTSIX PasBUTHMS IIIKOJIBHMKOB MBI yKe He TaK JaBHO COOOIaIn
[47]. He ocTaHaBMBaeMcs 311ech OAPOOHO Ha OMCaHUYM KpeaTVBHOIO YpoKa MaTeMaTuK,
JIAIIB 3aMeTVIM, 9TO IIOAOOp TOJIOBOJIOMOK K COOTBETCTBYIOIEMY 3TaIly IIOJDKEH IIPOBO-
AUTBbCA O4YeHb TIaTeJIbHO: OHM He [IOJDKHBI BBIIaJaTh M3 OOIIero KOHTeKCTa 3aHATHH,
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JOJDKHBI HEeCTV 0Opa3oBaTesIbHbIV Y BOCIIUTATeIbHbIN 3 deKT. [Ij1 9Toro y4umresto, mpo-
BOJIAIIIEMY BpeMs OT BpeMeHV KpeaTuBHble YPOKM MaTeMaTMKM, HeoOXOOMMO BilafeTh
OTPOMHBIM 3aITacoOM Pa3/IMYHBIX TOJIOBOJIOMOK C VX MeTOAMYecKUM omvcaHvieM. CeronHs
MBI BefleM OOJIBIIIyI0 paboTy B 3TOM HaIlpaBjIeHMM B CO3JaHHOM HeCKOJIBKO JIeT Ha3aj, Ha
6ase ymmrrest Ne 21 ropoma Kuposa MIKOJIBHOM My3ee 3aHMMAaTeNIbHOV HayKy, ITie TOJI0BO-
JIOMKVI HaIlUIV JOJDKHOe MecTo. OHaKO pasroBop O My3ee 3ac/Iy KMBaeT OT/IeIbHOVI CTaThl,
1 371eck MBI He Oy/ieM Ha 3TOM 3a0CTpPsITh BHUMaHIe.

3. T'0/10B0/IOMKM B JOTIO/THUTe/TbHOM MaTeMaTiecKoM 00pa30oBaHvV IeTev1 V1 IIOPOCTKOB

JonoHuTeNIbHOe MaTeMaTIdecKkoe o0pa3oBaHMe AeTevl 1 IIOIPOCTKOB, TIOXKaIYT, SB-
JIsieTcs VIMEHHO TOVI Cpefiovi, I1ie Hambosiee 3pPeKTMBHO MOXHO VCIIOIb30BaTh AVIaKTH-
YecKMI MHCTPYMeHTapuil, CBA3aHHBIV C TOJIOBOJIOMKAaMM, ISl BCECTOPOHHETO Pa3BUTHA
JIMIHOCTY YUeHNKa, B YaCTHOCTH [IJIs1 Pa3BUTHS €T0 MaTeMaTUIeCKX CIIOCOOHOCTET.

basoBort CTPyKTypHOV eqVHMIIEl IOMOIHUTEIPHOIO MaTeMaTHdeckoro oOpa3oBaHVIs
IITKOJTBHVIKOB CITY>KUT Manemamueckuii kpykox (dpaxysisraTvs, cryayst). B xone sansiit Kpykka
MOTyT paccMaTpVBaThCs TOJIOBOJIOMKM KaK OTZeITbHbIe MaTeMaTdecKyie 3aadit VI Cepuyi TOJI0-
BosioMOK. K mpumMepy, 3aHsATIe KPY)KKa MOXKET OBITh ITOCBSIIIEHO M3Y4YEHWIO CBOVICTB JIEHTBI
Mébnyca vt dprieKcaroHOB, TOIOJIOTVIYECKVIM TOJIOBOJIOMKAM C BEPEBOUKOV VI ITyTOBUIIAMM
VI OBITH ITOCTPOEHHBIM Ha 3¢pdekTax HeBO3MOXKHBIX (PUTYP V1 OITHUECKVX WUTI03MIL. B Gortee
MJTAJIIIVX KJTaccax I1e71ecoo0pa3HO IPOBOANTD IieIble 3aHATIS KPYy KKa, ITOCBAIIIeHHbIe OTIeITb-
HOVI KOHKPETHOVI FOJIOBOJIOMKe: « TaHTpaMy», IIeHTaMIHO, «XaHOVICK/M OallTHsIM», BBIYepUyBa-
HIIO (PUTYP OIHVIM POCUEPKOM ¥ T. /1. DTO ITO3BOJIIET CKOHIIEHTPMPOBaTh BHYMAaHVIE yUallyIxXCs
Ha ITpo0JIeMe TOJIOBOJIOMKY, IIOHSITh ee YCTPOVICTBO. A VIMEHHO 3TM acIIeKThI ITO3BOJITIOT IaTh
TOJTYOK He TOJIBKO K IIOHVIMAaHIO MaTeMaTIeCcKOV Cy TV TOJI0BOJIOMKV, HO M K Pa3sBUTHIO JIOT -
YEeCKOrO MBIIUIeHVs, KOMOVHATOPHBIX CIIOCOOHOCTEVI, YCVUIATH
BO3MOYKHOCTV aOCTPaKTHOTO MBIIUIEHVSI M OIePUPOBaHMA TIPO- ====

DK

CTpaHCTBeHHBIMV 0Opasamu, IIPUBUTH KPUTUYHOCT MBIIUTeHVIS U
pasBUTh MaTeMaTUeCcKyIO ITaMsIThb. B rociieiHee Bpemsi crajm mo-
SIBJISITBCSL TOJIOBOJIOMKM KOMOWMHIMPOBAHHOIO THIIA, OCHOBAaHHbBIE
Ha HeCKOJIBKMX mpaesx. K rpriMepy, Takovi rojioBOJIOMKOV CITy KT
KBaJIpyraMiI — CBOeoOpasHOe codeTaHVe OpWUraMmy VI IlepecTaHo-
BOYHBIX T'OJIOBOJIOMOK: TpeOyeTcs TaK COTHYTh CIEeIMaIbHO pac-
KpaIlleHHBIVI KBa[paT, YTOOBI B pe3ysIbTaTe OffHa CTOPOHA €0 OKa-  Puc. 7. [Tpumep kbadpueamu
3aJIach YepHOVL, a Apyras — cepoi (puc. 7).

OrmeTrM, uTO B paspaboTaHHOV 1 alTpoOVpPOBaHHOV HaMI IIpOrpaMMe MaTeMaTide-
CKOTO KpyXKa «YpOKM pasBuBarollell MaTeMaTVKV» IS ydammxcs 3-6-X kaccos [48]
IpeficTaBjIeHa TeXHOJIoOI4YecKasi MOJiesIb OpraHM3alluy Kpy>KKa MOIYJISIMIU, KaXKIBIV 13 KO-
TOPBIX COIEPKUT OJIOKM, OCHOBaHHBIE Ha pelleHNMN FOJI0BOJIOMOK (cM. puc. 8). MexaHmsm
BKJTIOUEHVSI pa3paOOTaHHOV TEXHOJIOTMYECKOV MOMEN B JOIOIHNUTEIbHOe MaTeMaTide-
CKoe oOpasoBaHVIe yJalmxcs 5-6-X KJIacCOB OIVICAaH HaMVI B COOTBETCTBYIOIIEN cTaTbe [49)],
a OVIaKTI4YecKoe COIIPOBOXKIIeHNe TeXHOJIOTMIeCKOV MOfelIN IpeICTaB/IeHO B ABYyX KHU-
rax: «Ypoku pasBuBarIler MaTeMaTHKI. 5-6 KJIacchl: 3aja4ll MaTeMaT4ecKoro KpyxKKa»
[50] 1 «[IBamiiaTh xuTpoyMHbIX 3agadek CoBéHka» [51].

pyroit He MeHee BaXXHOVI COCTABJIAIOIIEV! JIOIIOJIHMUTEIBHOTO MaTeMaTI4ecKoro oo-
pa3oBaHMs IIKOJIBHUKOB ABJISIOTCS Mamemamudeckue copebrobanus. I'0JI0BOJIOMKIM MOTYT
CTaTh VX HEOTheMJIEMOVI YaCThIO KaK KOHKPETHBIe 3aaHs. Tak, HaMV yCIENTHO VICIIOIIb3Y-
I0TCS 3a71a4M-TOJIOBOJIOMKI B MaTeMaTU4ecKnx 005X, KOMaHIHBIX COPeBHOBaHMAX, HaIlpu-
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Mep, TaKnx Kak «MaTemaTideckas Kapyceib», «MaTeMaTidecKas riepecTpeika», «Marema-
TUYeCKUI ayKIMOH» U Apyrux. OTHAKO MOTYT OBITh OPTaHM30BaHBI 1 OT/e/IbHbIe COPEBHO-
BaHVs, OCHOBOVI KOTOPBIX SIBJIIIOTCS TOJIOBOJIOMKM. IIpriMepoM ToOMy MOXeT CIIy>XUTb BOT
y>Ke HeCcKOJIbKO JIeT ITPOBOVMas HaMM 17T yYallyIXcsl CTapIInX KJIacCOB KOMaH/THas OJIVIM-
Maja 110 reoMeTpUYecKoMy KOHCTPYMPOBaHMIO. B Hell copeBHYIOTCA KOMaH/IbI IIIKOJIbHY-
KOB B cocTaBe Tpex destopeK. OCHOBHasl 3ajlada — pelInTh IIpeyIoKeHHble 3aa4y-T0JI0BO-
JIOMKW Y IIPeJICTaBUTh pellleHs B popMaTe KOHKPeTHBIX TeOMeTpUYeCcKIX KOHCTPYKIIV B
IpeIMeTHOM VCIIOJTHeHV. MBI yoKe ONMChIBaIV cOep KaHve TaKOVI OJIVIMITVaIbl B OTHO
u3 cTaren [52], omHaKo IIpuBeieM 3/1ech HeCKOJIBKO 3a/IlaHUM U3 Hee.

O 6 0 0 0 0 0 O ¢

Cepusa -
TBOpYECKN Mpaxrie TTosTOpe-
8 IMposepka ITpoBepka CKasi pa- HUe, 00006-
Q Cepust Cucrema OpWeHTU- Cucrema poBsep 6ora ¢ Ma- 4
| mecran- oJIVIMITHA/- Aomari- pOBaHHBIX | | oymmmIMa- Aomali- mieHve 1 B
Hero 3aja- Hero 3ajia- reMaryrie- cucTeMaTu- Helotace-
% | HapTHBIX HBIX 3a/1a4 HVISL 11 Co- (oTKpBI- HBIX 3ajTa4 I CKVIMVL HOe uTe-
g 3aaq KOMOVHa- 151 Ho- ThIX) 33714 noruye- HUA M Ce- | | e ocranvyr | | 3R Ma- Hte 1o
& | mromnoso- TOPHOTO p MarTeMary- CKOTO Xa- pyit He- (sxcrepu- TEPUANAB | | henvery
g | somka XapakTe craniapr- JecKkoro CTaH/apT- dopme co-
P pa pakTepa MeHTaJIb-
/@ HBIX 33711 xapakKTepa HBIX 3a/1a4 peBHOBa-
p P Has MaTe-
HUS
l * l * * l MaTvKa) l I
CamocTosi- @poHTah- Komany-
2 | camocros- | | PPOHTAIE- TeJIbHOe Hast Sspy- Camocros- HOe Wi BoicTyruie-
= Has 3BpU- DponTab- cTIaeckast ®poHTab- TeJIbHAs
S| TeubrHoe cTudeckas | | Hoe oGcyx- pelienve 6 HOe 00CyX- aGora o | | MHAVIBUIY-( | HIA y4a-
'g* pererie Gecerta ¢ eHVe ye 3a/1aq v o eHue ye I?/IHCT K JIBHOE €O- TIAXCA
o | zamauwm o H p VIHIVBULY- JJIeMeH- H p Py pesHoBa- | |moxmamamm
¢ | pporrams- 371eMeH- IIeHHBIX Abrias TaMVI caMo- IIIeHHBIX oy ¢ Hute 10 pe- " ppoH-
i Hoe OGCY)K- TaM¥ caMO- CaMOCTOsI- TpoBepKa c”ro;[:ren],- CaMOCTOsI- npencras- LIIeHVIIO TaJTbHOE
CTOSITEITh- TeJIbHO HOVI pa- TeJILHO JIeHVIeM
g | Aenue pe- HOVI pa- oMa 3a7a4 yauTeneM 5 momMa 3aiau | | Koneuroro | | MaTeMaTii- obeysiie-
0 MIeHT 6OTIIJ>I A A OTBI esvribTara | | €KX 3a- Hue
pesy. naq

Puc. 8. Cxema npoxoxoenus mooysa ¢ ykasanuem 6edyuyei udeu 1 OCHOBHbLX Op2AHU3ALUOHHBIX POPM

TI'oaoBoaomka 3. Kyb u3z nupamud. Pasnermits Ky0 Ha I11eCTh paBHBIX IIVIpaMUZ], He IIpefl-
cTaBirgeT Tpyda. HampviMep, 3To MOXHO cieiaTh, COeqVHMB LIeHTp KyOa co BceMu ero Bep-
IIIHaMI. A BOT pas/ieJInTh Ky0 Ha TPy OfVIHAKOBBIe IT0 hopMe 1 pa3MepaM HVIpaMVIbI yKe
cioxHee. [Tomymarite, Kak 370 MOXHO criestaTh. Hapwicyrire v ommimviTe Bary KOHCTPYKIINIO.
HoxaxxwTe, 9TO mVipaMimIbl OyAyT paBHBI VI BMECTe COCTAaBIIIIOT POBHO KYO.

TI'oaoBoaomka 4. Bcrody no mpu. BerpexpTe IeBATH KBaZIpaTOB @ O
pasmepom 3%x3 KJIeTKM ¢ KpyXkamu (puc. 9). Ci1oxuTe 13 HUX KBa/l- .|® S TS .I @O
pat 9%9 KIeTOK TaK, YTOOBI Ha €r0 OOJIBIINIX IVMarOHAJIAX, B KaXKIOM
CTpOYKe 1 KaKIOM CTOJI01le ObLIo OBl POBHO IO OHOMY KPYXKKY S O® S
KaoKITOro TUIIA. B @
TI'oaroBoaomka 5. TopoxoBuiit xoncmpyxmop. Cinoxurs 13 @S [OL [ | S
Tpex IajloyeK TpeyrojbHUK Ipolre mpocroro! a) Kakoe muHwM- & o I O I

MaJIbHOE YMCJIO HaJloveK HY>XHO, YTOOBI COCTaBUTBH UETBIpe Tpe-
yrojbHMKa ([MaJIOUKM HeJIb3sl JIOMaTh M HaK/IadplBaTh JAPYr Ha
Apyra; CTOpOHa TpeyrojibHMKa J0JDKHa OBbITh paBHa IyIvHe najouku)? 6) Kakoe MyHmMmais-
HOe 4ICJI0 Hajlodyek noTpedyercsi, 4Tobsl codpats 20 TpeyrospHukoB? Cosmanite puUTypel
113 TOPOXOBOrO KOHCTPYKTOpA.

Eme omHuM HampasjleHVeM B JIOIIOJIHUTEIBHOM MaTeMaTW4YecKoM oOpa3oBaHUM
IIIKOJIBHVIKOB SABJIA€TCS paboma AemHe2o Mamemamueckoeo Aazeps. B rviiee Ne 21 ropopa Ku-
poBa arepb «Matematuka. TBopuecTBo. VIHTeIUIekT» mpoBonuTcesa ajrd ydammxcst 5-10-x

Puc. 9. Bcrooy no mpu
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x1accos ¢ 2001 roga v B epByI0 ouepeb HallpasieH Ha pa3BUTHe MaTeMaTUYecKIX CIIO-
COOHOCTeVI IIKOJIbHMKOB PasJIMYHBIMI CpefICTBaMI: OT HeCTaHIAPTHBIX 3a7av A0 IIPOeKT-
HOVI fIesATelIbHOCTU. B 5-6-Xx Kilaccax paboTa ¢ TOJIOBOJIOMKaMVI OCYIIIeCTBIISIeTCS B IBYX OC-
HOBHBIX HaIlpaBJIeHVISIX.

Bo-niepBbIX, Kak ITpaBmIo, B IIporpaMMy BKJIIOUAeTCs CHelMa/IbHBIN Ky pc 13 5-6 3aH4-
TV, IOCBSIIIEHHBIVI HeIIOCPeICTBEHHO I'0JIOBOJIOMKaM, MX CO3daHMmio 1 pelieHuto. [lepe-
YVICIIVIM Ha3BaHMS 3aHSTUN TaKOro Kypca IPOIUIOro roja: 1) roJIoBOJIOMKYM CO CIIMYKaM;
2) 3agaun Ha paspes3aHue 1 cocTasjleHVe puryp; 3) ncuesHoBeHMe puUryp; 4) onrmndeckne
wuno3uy; 5) ienTa Mébnyca; 6) Kyoukm Coma.

Bo-BTOpBIX, B ITporpaMMy siarepsi 3aKjlafbIBaeTcs cepyisi HPOEKTHBIX KITyOOB-MacTepCKIIX,
MPOBOAVIMBIX IS YUeHMKOB 5-6-X KJIacCOB BOCBMMKJIacCHMKaMM. Kaxkabint 3 Takmx K1yOoB
HaIIpaBJleH Ha II0JTyYeHle KOHKPeTHOTO pe3yJibTaTa I10 OIHOV M3 TeM 3aHVMaTeIbHOV MaTe-
MaTMKM, B YaCTHOCTV COIPsDKEHHOV C pellieHreM I'ojIoBoJIoMOK. Kak mpaBwio, B j1arepe y4act-
ByeT 80-100 MTaImx IIIKOJIBHVKOB; I HUX opraHmsyercs 6-10 xwiyOos. Lles mpoeKTHBIX
KTy OOB-MacTepCKIIX — IIPUBUTH MHTEPeC K IIpeIMeTy Yepe3 COBMECTHYIO TBOPUECKYIO JIesTelTb-
HOCTh C Y4YeHMKaMI CTapIIVX KJIacCOB, PasBUTh MaTeMaTWYecKye CIIOCOOHOCTV MIIaIIINX

IIMKOJIBHVKOB. HpT/[MprI HEeCKOJIbKMX TaKMX KJ'IY6OB IIpeacraBJIEHbI B Ta6m/n_[e HVDKe.

ITpoexTHBIe KiIyObI-MacTepcKMe IJIs1 ydammxcs 5-6-x Kj1accoB

HasBanue _
3adauu npoexma Koneunwiit npooyxm
Kayba
He Bepp ria- VsyunTh 11 IIpeicTaBUTE TeOMeTpIdecKe WUTIO31Y, He Cy- AJp00M C WITIO3NSIMY, B
330 CBOIM LIeCTBYIOIIVE B peaIbHOM Mupe pUryphel, KOTOpPbIe BO3- TOM YVICJIe CaMOCTOsI-
MOXKHO JIUIITh M300pa3uTh TeJIPHO IIPVAYMaHHBIMU
1 P VI3yumThb MCTOPVIO CO3IaHVIS VI BO3MOXKHOCTM UIphI B 15 11 1o- Habop urp, co3gaHHBIX 13
HOOHBIX eV, TpUIyMaTh CBOV UIPBI KapToOHa
BoJIieSHaLit PaccMmoTpeTs pasiaHbIe BYIBL HOJIVIMWHO (JIOMWHO, TPU- Hab6oper noymmmHo,
TeTpuc MWMHO, IIeHTaMIHO C KBaJIpaTHBIMM, TPEYTOJIbHBIMY, IIIeCTH- CTeHTa3eTa C TOJI0BOJIOM-
YTOJIbHBIMY 371eMeHTaMM) M 3a/1a4M, C HUM CBsI3aHHEBIe KaMM U 3aadaMu
Cynepiy G V3yunTh McTOPWIO BOSHMKHOBEHW 1 CO3AaHMs CyIIepKyoa, «'opom» n3 vacren
pa3IMdIHbIe BAPMAaHTBI MIPBL C HYM W COCTaBJIeHMs PUTyp cymepKkyba
B romcxax V3yanTs mcTOpuIO co31aHMs, JIereHbl M MBI, CBsi3aHHbIe ¢ | JIabupuHTE 113 KapToHa,
Musoraspa 7abypyHTaMM, VX BUIBI U aJITOPUTMBI BBIXOfA U3 JIaOUpPUH- | cTeHraseTa ob MCTOpuM JIa-
TOB OMpPUHTOB
3D-samaun V3yunTts n HayunThCs coOMpaTh pasHooOpasHele Tpexmep- | Habop o6bemHBIX TOI0BO-
Hble 00BeKTHBIE TOJIOBOJIOMKM JIOMOK VI CTeHTa3eTa 0 HUX
DIIeKCArOHbL M3yanTh pasHble BUIAB (pIeKCaroHOB, ICTOPMIO VX BO3HMK- Habops! drrekcarornos
HOBeHVsI V1 CO3JaHms VI CTeHraseTa o HuXx
Ilyremecrsne PaccMmoTpeTs nocTpoeHe HeKOTOPBIX TeOMEeTPUYeCKIX AHVMalVIOHHaA
110 OecKoHeY- | (ppaKTaIoB, ICTOPUIO VX IOABIIEHS, I3yYNUTh UI'PY C OOHMUM | IIpe3eHTallns o ppaKTasiax
HOCTU M3 VX IIpeficTaBuTesIeVl — KPMBLIMM JpaKoHa VI KPMBBIX JIpaKOHa

PaboTa B mpoeKTHBIX KITy0ax-MacTepPCKIIX MOXKET OBITh OpraHM30BaHa 10 CJIeAyIOoIIert

cxeMe: Ha OTKPBITUI CMeHBbI BOCbMMKJIACCHVUKM ITPe3eHTYIOT CBOM KiTyObl, 3aTeM, Ha IIpOTH-
JKeHUM CMeHBbI, eXXeJHeBHO MJIajillye IIKOJIbHUKNM paboTaloT B BEIOpaHHOV MMM MacTep-
CKOVI M Ha 3aKpBITUN CMEHBI IIPe3eHTYIOT II0JIyYeHHBIN B Xoe paboThl mponyKT. Takas
dopma paboThI B 3HAUUTEILHOM CTeIlleHN aKTUBU3MpPYeT MHTepeC MJIaIINX IIIKOJIbHIKOB
K MaTeMaTyKe, CIIOCOOCTBYeT ITOJIyYeHMIO HOBBIX MaTeMaTW4ecKnx 3HaHWU, co3[laeT BO3-
MO>XHOCTV TBOPUYECKOTO MPOABJIEHNS CIIOCOOHOCTEN M YUYUT OTBETCTBEHHO OTHOCUTBLCS K
CBOEMY TPyJy M YBaXKaTb TPy, TOBapUILIe.
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Vnest mpoBeneHMs OTAEIBHBIX KyPCOB, OCHOBAaHHBIX Ha TOJIOBOJIOMKAX, IIpyBesia Hac
K CO3IAHVIIO Npoepammul BHeypouHot desmesbHocmy I ydammyxcs 7-9-x xitaccos «/1300pe-
TaTeJIbCKasi reoMeTpusi» [53]. OcHOBOVI 1115t Kypca IIOCITY KWIIV VeV TeOPUM M300peTaTesTb-
CKVIX 3a/]a4, a VIMEHHO VICIIOJIb30BaHVe reoMeTprIecKmx 3pHeKTOB B MOMIeIMPOBaHUM pe-
aJIBHBIX OOBEKTOB. DTV OOBEKTHI KaK pa3 M IIpeICcTaB/IeHbI TOJI0OBOJIOMKAMI TeoOMeTpide-
CKOTO (KOMOVMHATOPHOTO ¥ TOIIOJIOTMYECKOr0) XapaKTepa.

B 11e710M Xe crreyeT OTMETUTB, YTO B JOIIOJIHUTEIEHOM MaTeMaTideckoM o0Opa3oBa-
HVVI ieTeVl I IIOIPOCTKOB MOKHO OOHapyXUTh HeCKOHYaeMbIVI IIOTeHIIMAI I Pa3BUTHA
MaTeMaTV4IecKIX CIIOCOOHOCTeVI 00y4aroImxcsl pa3sHOOOpasHEIMY CpefCTBaMy, B YaCTHO-
CTV C TIOMOITBIO AMAAKTUYIECKOTO MHCTPYMeHTapyist, OCHOBAHHOIO Ha TOJIOBOJIOMKaX.

3aKIroueHme

Ha ceroguammmm geHb HapaboTaHbI 3HaUNTeIbHBIE II0 00BeMY 1 CoflepKaHWIO MaTe-
puasIbl, OCBsIIeHHbIe TOJIOBOJIOMKAaM U MX PeIlIeHNIO B OTe4eCTBeHHOV 1 3apy0eXXHO JIu-
Teparype. MHOIrve aBTOpPBI COOTHOCSAT pellleHle roJIOBOJIOMOK C HeIIOCPeACTBEHHOVI MaTe-
MaTI4eCKOV! JIeATeIbHOCTBIO, UTO OIIpesieIsieT X MeCTO MMeHHO B MaTeMaTu4eckoM oOpa-
30BaHUM JIeTeVl I IO POCTKOB.

JIrobast MeTofMUecKasi cricTeMa OOydeHMsI MaTeMaTHKe HeMbICiIMMa Oe3 oIperenéH-
Horo Habopa 3aad. 3afaun MCIOJIb3yIOTCA KaK oueHb 3 (eKTUBHOe CPelICTBO YCBOeHVIs
IIKOJIbHVKaMV TIOHSATUVI, METO0B, KaK HanOoJlee JeViCTBeHHOe CPeICTBO Pa3sBUTUS KYJIb-
TYPbI MBIIIUTEHMS YYaIIMXCsI, KaK He3aMeHVIMOe CPEeICTBO IIPVIBUTHS yYaIIIIMCS YMEHVV 1
HaBBbIKOB B ITPaKTMNYeCKOM IIPUMeHeHMM MaTeMaTHKI. ['0J10BosIoMKmM, SIBIIsgsiCh cBoeoOpas-
HBIMI MaTeMaTUYeCK/IMM 3ajadaMy ITOBBIIIeHHOVI CJIOKHOCTH (B COOTBETCTBUY C BO3paCT-
HBIMM ¥ TICMIXOJIOTMYeCKMMM OCOOeHHOCTSAMM OOydJarolyxcs), He TOJIBKO OIIperesIsioT
IIpe/IMeTHbIe YMeHMs 00yJaroIyxcs, HO M CIy>KaT MOITHEeVIIM MHCTPYMEHTOM IS pas-
BUTWSL MaTeMaTHUYeCKMX CIIOCOOHOCTeVI: CIIOCOOHOCTeN K JIOTMYeCKOMY MBIIIUIEHNIO, CIIO-
COOHOCTU K CWIBHOMY aOCTpaKTHOMY MBIIIIIEHIIO, KOMOMHATOPHBIX CIIOCOOHOCTe, CIIO-
cobOHOCTelI K IPOCTPaHCTBEHHOMY IIpefiCTaBjIeHVIO VM OIepUpOBaHUIO IPOCTPaHCTBEH-
HBIMV 0Opa3zaMu, criocoOHOCTeN K KPUTUYECKOMY MBIIIUIEHNIO, MaTeMaT4ecKo ITaMsATH
KaK CTIerduiecKon CriocOOHOCTM MaTeMaTUYecKOV 1edTeJIbHOCT.

Ananm3 TICHXO0JIOrO-IIeJarorMuecKovi, MeTOAMYEecKOV JINTepaTyphl, OIbITa PabOThI
yuuTesiert MaTeMaTUKY 1 HadaJIbHBIX KJIaCCOB, T1€/IaroroB JIOIIKOJILHOTO 00pa3oBaHs TI0-
KasbIBaeT, 4YTo POpMIUpOBaHIIe MaTeMaTUIeCKIX CIIOCOOHOCTeV feTevl U IO POCTKOB MeeT
Ha CerofIHSIIHUN [IeHb OrpOMHOe 3HaueHMe. Ko BceMy mpoueMy, HeOOXOAMMO co3/1aBaTh
JUISL yYalIyXCsl YCJIOBU, CLIOCOOCTBYIONIVe BOSHUMKHOBEHNIO IT03HaBaTeIbHOV IIOTpeOHO-
CTU B IpMoOpeTeHNN 3HAHWIL, B OBJIaJleHNN CII0oco0aMM VX VCIIOJIb30BaHVs M BIIVSIOIIe
Ha dOpMMpOBaHIe HAaBLIKOB CaMOCTOSTEIIBHOV MBICJIUTEIILHON JIesTeJIbHOCTY, KOTOopas
II03BOJIVIIA OBl M peasi30BaThCsl B XKM3HM, VICIIONIBb3Y sl BHYTPeHHUI ITOTeHIMasl, KaK MH-
TEJUIEKTYJIbHBIV, TaK I TBOPYECKMU.

Tem caMbIM mpeyIaraemMbie METOIVYECKVIEe TTOOXOAbI K IIPVIMEHEHMIO AVMIAKTIHeCKOrO
VIHCTPYMEHTaPWsi, OCHOBAaHHOTO Ha TOJIOBOJIOMKAX, JTAI0OT BO3MOYKHOCTb BKITFOUEHMS X KaK B
JIOIIOJTHUTE/IbHO, TaK M B OCHOBHOe MaTeMaTidecKoe oOpa3oBaHyie JIeTell 1 IIOJIPOCTKOB, UTO
sIBJIIeTCsl HOBBIM HaIlpaBJIeHVeM B MeTOIYeCcKOoVl paboTe yumTeIsi MaTeMaTVIKM JJIs CO3IaHst
YCJIOBUVA T10 JOCTVDKEHMIO BEICOKVIX IPeMeTHBIX Pe3yJIbTaToB 00ydeHs.

B mrporiecce aHasM3a pasiMaHbBIX TOYEK 3peHVs 110 Ipo0sieMe pasBUTVS MaTeMaTYecKyX
CITOCOOHOCTeV! eTeVl U MO POCTKOB Pas/IMIHBIMI CpefCTBaMI ObUTM pa3paboTaHbl ¥ BHeE]I-
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peHbl B 00pa3oBaTeIbHYIO IPaKTUKY MeTOHdMYecKe TIOAXOIbl, OCHOBaHHbIE Ha AVIaKTIde-
CKVIX BO3MOKHOCTSIX HOBOT'O CpeZICTBa OOy UeH s — MaTeMaTIIecKiX T0JI0BOJIOMOK. I Tposenen-
Has arrpo0arysi pasHOOOpa3HBIX TOJIOBOJIOMOK KaK JIVIAKTIUeCKOT0 MHCTPyMeHTa B OCHOB-
HOM M JIOTIOJIHUTeJIbHOM 00pa30BaHMI IITKOJIEHIKOB V1 JIeTeV! JTIOIIKOJIbHOIO Bo3pacTa [IJIs pas-
BUTMSL IX MaTeMaTUYecKX CIIOCOOHOCTeV! IO3BOJIWIIA BEICTPOUTE MeTOIMYecKyie TIOIXObl K
VIX BK/IIOYEHUIO B Ipollecc 00ydeHns MaTeMaTuKe. B pesyibraTe mpoBoayMoro B rocsjieiHue
TPV rofla TBOPUYEeCKOVI IPYTIIION yduTeslerl MaTeMaTHKN ¥ HadaJIbHBIX KJIaCCOB MCCIIeTOBaHVISA
VI OIIBITHOT O ITperiofjaBaHvisi 0OPMIUIVICH METOIYeCKYIe IIOIXO/IbL, OIIpefe/VIVCh KITIOUeBble
vfen IO VCTIOIb30BaHMIO TOJIOBOJIOMOK B OOpasoBaTeslbHOM Iporiecce. ITpakTiryeckoe vic-
TI0JIb30BaHIIe FOJIOBOJIOMOK KaK AVIAKTIYeCKOrO MHCTPyMeHTapys TI03BOJIsIeT YKas3aTh OCTH-
JKeHMs1 IKOJIbHYKaMM IPeIMeTHBIX pe3ysIbTaToB 1 yCIIeXy YYeHKOB.

Vcriosib30BaHME TOJIOBOJIOMOK KaK IIWIAKTUYeCKOTO MHCTPyMeHTapws II03BOJIAeT
YJIYUIIUTh pe3ysIbTaThl OCBOeHMsI yUeHMKaMy ITpOrpaMMHOro MaTepuaia. MOHUTOpVHT
pe3yJIbTaToB yueOHOW [1esdTeJIbHOCTY IIIKOJIBHMKOB ITOKa3bIBaeT II0JIOKWUTESIbHYIO VHa-
MuKy. I[Tpu pertennn yueOHBIX 11 BHey4UeOHBIX 3a/1a9 YUEHVKM IIPOSIBIISIIOT KPeaTBHOCTD
MBIIIUTEHVIST, HUIIMATUBY, HaXOQ4YMBOCTb, aKTMBHOCTB, CIIOCOOHOCTh K 3MOIVOHAIIBHOMY
BOCIIPMSITUIO MaTeMaTMYeCKVIX 3a/1a4d VI paccy KIeHni1, OepyT Ha ceOs OTBETCTBEHHOCTb 3a
BBIOOP crioco0a peltteHns ¥ OTBeTa. 3Ha4MT, TOJIOBOJIOMKYM MOTYT OBITH CPEICTBOM JIOCT-
JKeHMs He TOJIBKO ITpeIMEeTHBIX, HO V1 JIMYHOCTHBIX Pe3yJIbTaToB.

OrmMmeTM TakXe, YTO B HOC/Ie[IHME [Ba Tofja HaMM aKTMBHO HaIlOJIHSAeTCs SKCIIOHa-
TaMI, CO3JaHHBIMM PyKaMM y4allyxcs, Cpefiyt KOTOPbIX OIPOMHOe KOJIMYeCTBO I'OJI0BOJIO-
MOK, IIIKOJIbHBIVI My3eVl 3aHMMaTesIbHbIX HayK. TakuM ob6pa3oM, HermocpeICTBeHHBIVI OITBIT
MIpVIMEHEeHVs TOJIOBOJIOMOK B JJOTIOJTHUTEJIFHOM OOpa3oBaHMN II03BOJISAET CAeIaTh BBIBOZ,
YTO VIX TApPMOHIMYHOE COYeTaHle C YPOUHO HeATeIbHOCTHIO peas3yeT OCHOBHBIE Tpebo-
BaHVS K pe3ysIbTaTaM OCBOEHVSI OCHOBHOVI 00pa30BaTeIbHOV IIPOrpaMMbl OCHOBHOIO 00-
mtero obpasosanus, cpopmymposaHHbM B PI'OC. [TokasaTessiMu 3TOro CTaHOBSITCS He
TOJIBKO y4acTue U Io0Oefpl HalllMX ydYallyxcsi B KOHKypcax M OJIMMIIMAax pas3IvMaHoOro
YPOBHS1, HO ¥ TO, YTO YUYeHMKN caMV CTAaHOBSTCS MHUIIMATOpaMy HOBOV MaTeMaTI4ecKOou
HesITeJIbHOCTY, OCHOBAaHHOVI Ha pellleHN N Y CO3[IaHUM FO0JI0BOJIOMOK.
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Puzzles as a learning tool in mathematical education of children and teenagers
Abstract. Pedagogical science has always faced an issue of finding effective means to achieve the educational results of
students. This problem is especially urgent today, when the world is changing rapidly, and those tools, that yesterday
could keep pupils interested in studying mathematics and provided an opportunity to develop their mathematical abil-
ities, quickly become out-of-date. Today, the search for a new toolkit that contributes to the development of students
by means of mathematics, as well as mechanisms for incorporating it into the educational process, is highly relevant.
Thus, the purpose of the article is to study the possibilities of using a new learning tool - puzzles in all their diversity in
the process of teaching mathematics to children and teenagers, both in class and in extracurricular activities. The leading
method here is the modeling of the methodological system of training in basic and additional mathematical education
of children and teenagers, with the inclusion of a new didactic toolkit in it, which will contribute to the increase of
students' interest in the subject, as well as to the development of certain mathematical abilities: logical thinking, ab-
straction, combining, operating with spatial images, critical thinking, mathematical memory. As a result of the research,
the author of the article determined the place, opportunities and methodological aspects of including puzzles in the
process of learning mathematics, both in the system of classical and nontraditional (creative) lessons of mathematics,
and in the structure of extracurricular activities of students: mathematical circle, system of mathematical competitions,
mathematical summer camp, etc. Practical use of this system makes it possible to reduce the disadvantage of tools
deficiency for the development of mathematical abilities of students in the pedagogical practice, which gives us an
opportunity to speak of high academic results in mathematical activity of children and teenagers.
Key words: teaching mathematics in secondary school, tools of learning mathematics, puzzles, development of mathe-
matical abilities of schoolchildren, development of students’ interest in mathematics.

I

0

|
o7 72304112018
www.e-koncept.ru

. N SSN 2304-120
Hay4yHO-MeToAMYEeCcKUNiA 3NEKTPOHHBIN KypHan «KoHuent» (pasgen 13.00.00 Meparornyeckme

Hayku) ¢ 06.06.2017 BKAKOYEH B NepeyeHb PeLeH3MpPYeMbIX HayyHbIX U34aHWUNA, B KOTOPbIX
OOMKHbI 6bITb ONY6/MKOBaHbI OCHOBHbIE Hay4Hble Pe3y/abTaTbl AMCCePTaLMiA Ha COMCKaHUe
YYEHOW CTeneHn KaHAMAATa HayK, Ha COMCKaHWE yYeHOM CTENEHN AOKTOPA HAyK (nepeyeHb BAK
Poccuiickon deaepaunn).

Bubnuorpadpuueckoe onncaHue cTaTbu:

lopes . M. [01080/10MKU KaK cpedcmao 0byyeHUs 8 Mamemamu4yeckom obpasosaHuu de- [=] [=]
meli u nodpocmkos // HayuHo-memooduyeckuli 3nekmpoHHbIli #ypHan «KoHuyenmy». — 2018. : e
— Ne 10 (okmsabpy). — C. 940-955. — URL: http://e-koncept.ru/2018/181078.htm.

DOI 10.24422/MCITO.2018.10.18192

=]

© KoHuenT, Hay4HO-MeToANYECKUIA 3/1IeKTPOHHbIN }KypHan, 2018
© lopes . M., 2018

955



