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3ammuta coctoutcs «12 » centsaopst 2025 roga B 11.00 yacoB Ha 3acemaHum
OOBETMHEHHOTO JTMCCEPTAIIMOHHOTO COBETA 10 3aIUTE JUCCEPTAIi HA COMCKaHUE
YUEHOW CTENeHHW KaHAWIaTa HayK, Ha COMCKaHHWE YYCHOH CTEIeHW IOKTOpa HayK
99.0.065.02 nHa ©Oa3e Axamemun oOpaszoBaHus TamkukucTaHa, TaIKHKCKOTO
HAIMOHAJILHOTO YHUBEpcHUTeTa 1o azapecy: 734025, Pecnybnuka Tamkukucras, T.
Hyuran6e, np.Pynaku 17.

C nuccepranueld MOXHO O3HAaKOMHUTBbCSI B HayyHOW OuOIMOTEKe
TaKUKCKOTO HAlMOHAJIBHOTO YHUBEpcuTeTa 1o aapecy: 734025, r. dymanoOe,
np.Pynaku, 17 u Ha opunmansHOM caliTe yHUBepcHuTeTa 1o aapecy: http://tnu.tj/

ABTopedepat pazociaH « » 2025 rona.
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OO0mas xapakTepucTUKa padoThl

AKTyaJIbHOCTH  HMccienoBanus. OpHoll M3  BaxHEHMX  3a7a4
COBPEMEHHOM IIKOJIbI SIBJSIETCS CO3/IJaHUE TAKOM CUCTEMbI OOy4YEHUs MaTeMaTHKe,
KOTOpAasi OPUEHTUPOBAJIACH ObI HE TOJIBKO Ha OOITHOCTh MAaTEeMaTUYECKUX TEOPUI U
JIOTUYECKYI0 CTPOTOCTh HMX W3JI0KEHHUS, HO W Ha BO3MOXHOCTh DPa3BUTHUSA
HaIIITHOM MHTYWUTUBHOW OCHOBBI MAaT€MaTWKH, €€ TMOHSITHM, 3aKOHOB, CBOIMCTB,
YTBEPKICHUN U PEIICHHUI MPAKTUYECKUX 3a/1a4 BO B3aMMOCBS3M C BOCHPHUSATHEM
pPEOCHKOM OKPYXKAIOIIET0 MHpa, CII0CO0aMU €ro MBINUICHUs. AHaJIN3 OIbITa
paboThl yuHuTeNIe HaYyaJdbHBIX KJIACCOB MOKA3bIBAET, YTO C KaXKJbIM T'OJOM 3HAHUS
y4alquxcs Ha ypOKax MATEMaTUKU CHIXKAIOTCS, UM HE HHTEPECHO Ha YPOKaX:
mpoiecc OOydeHHsl JJIEMEHTaM TeOMETPUM  TpeBpamaeTcss B CKy4YHOE
«pa3yvMBaHUE YYKUX MBICIEI.

B mensx MakcMManbHOW pealn3alyd BO3MOXXHOCTEW TE€OMETPUU Kak
y4eOHOTro MpeIMeTa, ero o0y4eHue JOKHO COOTBETCTBOBATH BO3PACTY YUAIUXCA.
[lean, ™metompl, coaepKaHue, cCpeacTBa OOyYeHUS JOJDKHBI HAaXOAUTHCS B
HEIMOCPEICTBEHHON OJIM30CTH CO CITOCO0aMU BUICHUSI MUPA IIKOJILHUKOM. 3a1auei
pacCMOTPEHHsI T€OMETPUYECKMX MaTEpUaIOB B HAYAJIbHOM MIKOJE BBICTYIIAET
pa3BUTHE Y 00yYarONIMXCd OCHOBHBIX 3HAHUN O T€OMETpUUYECKUX (PUTypax: TOUKa,
JWHUS, TpsiMas, OTPE30K, JIOMaHHasg JIMHUSA, YIOJd, KpYyL, OKpPYKXHOCTb,
MHOTOYTOJIbHUK. l['eomeTpuyeckue 3agaHusd: yOpPaXHEHUS W 3a7a4u,
METOIMYECKUE PEKOMEHJIAIIMKM K WX BBIMIOJHEHHUIO CIIOCOOCTBYIOT (POPMUPOBAHUIO
y O0O0yyaromuxcs MPOCTPAHCTBEHHBIX 3HAHWM, HAOMIONATEILHOCTH, YMEHUMN
CpaBHUBaTh, CUCTEMATU3UPOBaTh W 0000marh. lccienoBaHue reoMeTpUM Kak
y4eOHOM AUCHUILIMHBI CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO  MBIIIJICHUS,
MPOCTPAHCTBEHHOTO BOOOpaXeHUs Yy OOy4YarolIuxcs, YTO HEOOXOAMMO st
PacCMOTPEHUST APYTUX CMEXKHBIX JUCUUIUIAH IIKOJIBHOTO IMKIJIA, a TAKXKE JId
pa3BUTHS ¥ POPMUPOBAHMUS JINYHOCTH peOCHKA.

Pacmiupenne reoMeTpuyecKux NPEACTABICHUW W 3HAHUM MCIIOJIB3YETCS
Uit (OPMUPOBAHUS y YYAIIMXCS DJIEMEHTOB TEXHUYECKOTO MBIIUICHUS U
KOHCTPYKTOPCKHX yMEHUH; obecrnieunBaeTcsi GOpMHUPOBAHNE YMEHUN M300pakaTh
Ha Oymare B (hopme depTeka CHauyaja AJIEeMEHTapHBIX T€OMETpUYEeCKuX (Guryp, a
3aTeM KOHCTpyUpyeMble OOBEKThl WM WX YaCTH; aKTUBH3UPYETCS TBOPUYECKOE
MBIIIIEHHE, TOOYK/1aeT K MOMCKY HECTAaHJAPTHBIX MAaTeMaTHYECKUX 3a1ad.

B cBoém mnocinanum mapinameHty OcHoBarenb MUpa U HAUUOHAIBHOTO
enuHcTBa - Jlumep naumwm, [Ipesunent PecnyOnuku TamkukucTaH, yBa)kaeMbId
Omomanmu Paxmon ormetmn: «Ha HbeiHemHem stamne pa3Butug TamkukucTaHa
chepam Hayku ¥ OOpa3OBaHUSI MPHUIAAETCS MEPBOCTEIEHHBIA MPUOPUTET, TTOTOMY
YTO OHU UTPAIOT KIIOUEBYIO POJIb B JI€Jie YKPEIUICHUSI OCHOB JAEMOKPaTU4eCKOro,
MIPABOBOTO M CBETCKOIO rOCyJIapCTRa.

PykoBogutensim u pabotHukam chepsl 00pa3oBaHUs HEOOXOANUMO B OTBET
Ha 3a00Ty U MOJIEPKKY TOCYAApCTBA M YCHIIUS MATPUOTHUCCKH HACTPOCHHBIX JIUI]
MOJIHMMATh YPOBEHb U YIydIllaTh KAa4eCTBO OOYYEeHHS Ha BCEX CTYICHSAX
00pa30BaHMsL. . . »'.

Tlocnanue Ilpesupenta PecnyOmmku Tamkukucran, Jlugepa Hammm yBakaemMoro Omomaimu Paxmona Mamkmmen Omu, [lymran6e,26.12.2019-
http://tpp.tj/2019/12/27/poslanie-prezidenta-respubliki-tadzhikistan-lidera-nacii-uvazhaemogo-emomali-raxmona-madzhlisi-oli/
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C uenpro yaydmieHusi Ipolecca H3y4YeHUsT €CTECTBEHHBIX, TOYHBIX M
MaT€MaTUYECKUX HayK, a TaKXe Ppa3BUTUS TEXHUYECKOTO  MBIIUICHUS
noJipacTaroiero nokoneHus ykazom Ilpesunenra Pecyonuku Tamxukucran ot 31
saBaps 2020 roma Ne 1445 o6wsaBinensl 2020-2040 romwsl «J/IBamnaruiervem
U3YYECHHS] U Pa3BUTHsI €CTECTBEHHBIX, TOYHBIX M MaTeMaTHYECKUX HayK B cepe
HAyKH U 00pa30BaHUS.

30 ampens 2021 roga 3a Homepom Nel70 Obuna npunsTa ['ocynapcTBeHHas
1eseBas mporpaMmMa pa3BUTHS MaTEMAaTUYECKUX, TOUYHBIX U €CTECTBEHHBIX HAyK Ha
2021-2025 romwl. [Iporpamma mpegycMaTpuBaeT OOHOBIEHHE — y4eOHO-
METOJMYECKMX  MaTepualioB, pa3BUTHE COBPEMEHHOW  HWHQPACTPYKTYPHI,
NOMYJSPU3ALNIO HAYKHA CPEIU MOJOIEKU U CTUMYJIMPOBAHUE UHTEPECA K TOUHBIM
U €CTECTBEHHbIM HaykaMm. VMEHHO T1O03TOMy colualbHas 3HAYMMOCTb
MaTEMaTUYeCKOro 00pa3oBaHMs OUYEBH/IHA.

CoBpeMeHHass cucTteMa OOy4YeHHUs MaTEeMaTUYECKUM JAUCIUIUIMHAM B
HaYaJIbHBIX KJIaccaX JOJHKHA OTBEYaTh TPEOOBAHUSIM, U OJHOBPEMEHHO OBITH BO
B3aMMOJICHCTBUM C COLMAIIBHO-D)KOHOMHUYECKMMH Iporeccamu. Hapsay ¢ atum
UCIIOJIb30BaHUE COBPEMEHHBIX METOJOB M (opM opranuzauuu 3(QexTuBHON
CTPYKTYpbl YNpPABJIECHUS, BHEAPEHHE HOBBIX MOAXOIO0B M HUIEH YYEHBIX IS
JOCTUKEHHUSI HOBBIX CHOCOOOB NPHUMEHEHHUS MAaTepUalbHBIX U YEJIOBEUYECKHUX
pecypcoB, HOBEMIIINX TEXHOJOTUN W IPOU3BOJICTBEHHBIX NHHOBALWWA, B TOM YHUCIIE
IpUMEHEHUE HHPOPMALMOHHO-KOMMYHUKalMOHHble TexHosorun (MKT) B
o0pa30BaHUM M3YYEHBl M MCCIEIOBAHBI MHOTMMHU POCCHUMCKUMH YYEHBIMU:
benommcroit A.B., Uctomuna H.b., Bunorpagosa B.B., JlopodeeBa I'.B., B
paboTax KOTOPBIX paccMaTpUBAIOTCA U HEOOXOAUMBIE YCIOBHUS MPHU MOATOTOBKH
MOJIOJBIX KOHKYPEHTOCTIOCOOHBIX CIEIMAIMCTOB.

B HbIHEmHeM 00pa30BaTeIbHOM MPOCTPAHCTBE, II€ HU(PPOBBIE TEXHOIOTHH
UTPAIOT KITIOYEBYIO POJIb, OCOOCHHO Ba)KHO Pa3BHBATh y MJIQJIIUX IIKOJIbHUKOB
IIPOCTPAHCTBEHHOE MBILUIEHHE U T€OMETPUYECKYIO HHTYULMIO. ['0Cy1apCcTBEHHbIE
oOpa3oBaTeNbHbIE  CTAHAAPThl  HAYaJbHOTO  O0Opa3oBaHUS  MOJYEPKUBAIOT
HE0OXO0AMMOCTh (POPMUPOBAHUS Y MIAAIINX MTKOJILHUKOB HE TOJIBKO MPEAMETHBIX
3HaHUW, HO W YMEHMs aHAIU3UPOBaTh HHEMOPMALMIO, YTO TECHO CBSI3aHO C
r€OMETPUYECKUM BOCIPUATHEM.

Mutagmii IIKOJIBHBIA BO3PAacT - HMACAIBHOE BPEMS JJIi PA3BUTHUS DTHX
HaBbIKOB. OJHAKO TpPaJWLMOHHBIE METOAbl OOYYEHUSI TEOMETPUU YacTo
Hed(PhEeKTUBHBI, TaK KaK HE YYHUTBHIBAIOT OCOOCHHOCTH JETCKOTO BOCHPUSTHS.
Hcnonp30BaHne MHTEPAKTUBHBIX Urp, 3D-Mozeneil U BUPTyalbHON PEaJbHOCTH
nenaeT o0yueHue 0oJiee MHTEPECHBIM U JOCTYITHBIM.

CymiecTByeT HEIOCTAaTOK pa3pa0OTaHHBIX METOJMK U MaTepHalioB,
UCIOJIB3YIOIIMX COBPEMEHHBIE TEXHOJOTUU [JIsi Pa3BUTHUSI T€OMETPUYECKOTO
BocrpusaTusi. HeoOxonumo HaliTé ¥ BHEAPUTH d(PPEKTUBHBIC CITOCOOBI HHTETPAITUU
TUX TEXHOJOTUI B Y4YEOHBIN MpOLEcC, YTOObl JI€TH aKTHBHO YYacTBOBAJIU B
O0Oy4YeHUU U pa3BUBAIIU CAMOCTOSITEILHOCTb.

Pa3BuTre DPOCTPAHCTBEHHOIO MBIIUIEHUS IIOMOraeT JETSAM  JIydlle
aJanTHPOBATHCA K COBPEMEHHOMY MUY, /1€ BU3yaJIn3alus JaHHBIX U TEXHOJIOTUU



UTPAOT BAXHYIO POJIb. YMEHUE OPUEHTUPOBATHCS B MPOCTPAHCTBE TAKKE BAKHO
JUTs1 0€30MACHOCTH U COLIMAIBHOM afjanTaliiy MIIaIIIUX IKOJbHUKOB.

Takum oOpa3zom, pa3paboTka U  BHEAPEHHE METOJUK  pPa3BUTHUSA
r€OMETPUYECKOTO0 BOCIPUATHS y MIAAUIMX [IKOJbHUKOB C UCIIOJIb30BaHUEM
COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJOTUN SBISIETCS BaXKHOM M aKTyalbHOMU
3az1auyci.

Crenenr  pa3pa0OTaHHOCTH  TeMbl  HccaegoBaHus.  Pa3Butue
MPEACTABICHUN M€OMETPUUYECKUX MATEPUATIOB Y IIKOJIHHUKOB MIIAJIIINX KJIACCOB
SIBJIICTCSI CJIIOKHOM 3aadei, JUTsl perieHus KOTOpOi HEOOXOJAMMO HCIIOIh30BaHUE
HAay4YHO-OOOCHOBAHHBIX KOHIICNIMA W  METOJAMYECKHE PEKOMEHIAIUU 1O
MaTeMaTHKe, a TAKKE €€ OCMBICIICHUE B MICUXOJIOT0-TIEJarOTHYeCKO HayKe.

B ncuxosnoro-nenaroruueckoi Hayke nmpoosiemMa pa3BUTHUS TEOMETPUUYECKHUX
IIPEICTABICHUN y IIKOJIBHUKOB MpeacTaBieHbl B padotax: B.B. /laBbigoBa, /1.b.
OnbkonnHa, M.C. Sxumanckoro, JI.C. Beirorckoro, H.M. Yynpukosoi,
A.9D.Cumanosckoro, b.I1. Opanuena, E.JI. MensaukoBoi, H.®. Tanezunoit, [1.M.
OpliHUEBAa.

Meroanueckue pa3pabOTKH MO JaHHOW MpoOJIeMe U3YUYEHBI U HCCIICIOBAHBI
cienytouumu apropamu: JI.B. 3ankoB, B.B. Adanacwes, H.b. Mctomuna, H.C.
[TonxonoBa, M.W.3aiikun, A.B. benommcras, JI.LH. Epranwxuesa, T.A.
IToxposckas, I'.1. Capanues, T.I'. Xonot, N1.®. [llapsirun, M.A. Poaguonos, E.U.
CmupnosB, U.B. llagpun, a Takxke paccMoTpensl B padorax H.P. Pamxabosa, A.
Hx. Ixypaesa, 3. [Ix. YcmaHoBa.

Tpynbl BenMYaMIINX YUEHBIX CPEHEBEKOBbS IMOCBSIIEHBI HCCICIOBAHUSIM
MaTeMaTtuku u reometpun: A0y Amu noH Cuno (ABuiieHHa), Axmaj an-Xope3Mu,
Axman an-bupynu, Omap Xausam.

Pabotsl poccuiickux yuénbix JI.C. Beirorckoro, B.B. [laBbigoBa, JI.B.
3aHKOBa OpHEHTHUPOBAaHbl HAa  YCBOGHHE T'€OMETPUYECKUX  MaTepUalioB,
OCHOBAHHBIX Ha TCUXWYECKHX MpolleccaX M BOCHUTAHUM JUYHOCTH. CeroaHs B
cucteMe o0pa30BaHUs CYIIECTBYET PsiJ MOJIXO0JI0B K Pa3BUTHIO U (HOPMHPOBAHUIO
r€OMETPUYECKUX MPEACTABICHUN IIKOJIBHUKOB MIIAAIIMX KiaccoB. Ilomxomsl
chopMUpOBaHbl Ha MPUHIMIAX pa3BHUBaromero ooyuenus: padorsl JI.B. 3ankoBa,
I.b. Onwpkonuna, B.B. JlaBeimoBa, B.H. Pynuuinxoit, uaeum ¢opmupoBanus
IPOCTPaHCTBEHHOTO MbIuIeHHs: paboTel H.b. Uctomuna, hopmupoBanme monenu
reomeTpudeckux ¢uryp: pabotrer A.M. Ileimkano, GopMUpOBaHHE CHUCTEMBbI
OCHOBHBIX  MaTEMaTUYECKHUX TIOHSATUM TMPH  PA3BUTHUU  T'C€OMETPUUYECKUX
npeactaBiaenuii:  pabotrer  JL.I.  Ilerepcona, wucmosib30BaHHE —peav3alliu
MPaKTUYECKUX 3a/ad Mpu 00ydeHuu reomerpuu pabdotsl M.A. bantooii, M.N.
Mopo, I'.B. benbTrokoBoi1 u p.

Takum  o00pa3oMm, wucCClIeIOBaB W MPOAHAIMU3UPOBAB  MCUXOJIOTO-
MEJaroru4ecKyro JIUTepaTrypy, Mbl HPUIUIM K BBIBOAY, YTO HMEHHO BOIPOC O
GbOpMHUpPOBAaHUU TEOMETPUYECKUX TMPEICTABICHUNA Y MIIQAIINX IIKOJIHHUKOB
Cpe/CTBaMU WHHOBAIIMOHHBIX TEXHOJOTHUW OOy4eHUsT B HAyYHOU JHTEpaType
CIEHHUAIBHO HE paccMmarpuBajcsi. B HacTosiiee BpeMs TEOPETUUECKHE OCHOBBI
dbopMHUpOBaHUS TEOMETPUUECKUX TMPEACTABICHUN Yy MIIAIIINX IIKOJBHUKOB C



WCITOJIb30BAHNEM HWHHOBAIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJOTUNA B YCIOBUSX
Halleil pecryOMKN OCTAalOTCsl Hepa3paboTaHHBIMHU.

[Ipu »TOM cHeuManbHOrO HCCIEAOBaHUS Tpolecca (GopMUPOBaAHUS
T€OMETPUYECKUX TMPEACTABICHUA Yy MIQAMIUX [IKOJIBHUKOB  CpEACTBAMU
WHHOBAIMOHHBIX TEXHOJOTUN 00Y4YEHUS JJO CUX TIOP HE POBOUIOCE.

Hcxonst W3  BBIIECKa3aHHOTO, MOXHO C(HOPMYIUpPOBaThH OCHOBHBIE

NPOTHBOPEYMs:
-MEXTy HE00XOIMMOCTBIO dbopmupoBaHUs reOMETPUYECKUX
NPEICTABICHUNA Yy MJIQIIIAX IIKOJIBHUKOB CpPEICTBAMH WHHOBAallMOHHBIX

TEXHOJIOTUI 00y4YEeHUSI U OTCYTCTBHUEM pa3pabOTaHHOW MOJENH €€ TOCTPOEHUS,

-MEXy AUIAKTHYCCKUMU BO3MOXXHOCTSIMH Tiporiecca (opMUPOBAHUS
FEOMETPUYECKUX TPEACTABICHUA y  MIAJIIUMX IIKOJIBHUKOB CpPEICTBAMU
WHHOBAIIMOHHBIX TEXHOJIOTMH OOyYeHHSI W HEAOCTATOYHON MpPaKTUUYECKOU
pean3anren NX B Ha4aJbHOW LIKOJIE;

-MEXAY Ppa3BUTHEM TIE€OMETPUUYECKUX IMPEACTABICHUN IIKOJbHUKOB U
HEJOCTAaTOYHOCTHIO Pa3pa0OTAHHBIX METOIUYECKUX IMOIXOM0B U MPOrpaMM IIO
MaTeMaTuke JJsi (GOPMHUPOBAHUS TEOMETPUUECKUX TIPEICTABICHUN;

- MEXIy  BO3MOXHOCTBIO  IPUMEHEHHS  HWHHOBAMOHHBIX U
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH 11 OOy4YeHHUS] U BOCHUTAHUS
MpU HU3YYCHUU TE€OMETPUU UIKOJbHHKAMU Ha4allbHBIX KJIACCOB U OTCYTCTBHUEM
MEJaroru4eckKux, TEOPETUYECKMX OCHOB  OOOCHOBAHHOM  METOIMKH  HX
MCIIOIb30BaHUSL.

VYkazaHHbie MIPOTUBOPEUUS OTIPENIETISIOT MPodJaemMy
HCCJIeIOBAHUS: KAKOBBI JUAAKTUUECKUE OCHOBBI (DPOPMUPOBAHUS TEOMETPUUECKUX
MpEeACTAaBICHUA y  MIIAJIIUX IIKOJbHUKOB CPEACTBAMU HWHHOBAIIMOHHBIX
TEXHOJIOTUN 00y4YeHUSI Ha YPOKaX MaTreMaTUKU

AKTYyaJIbHOCTh UCCIIEOBaHUS omnpeenuia BBIOOD TeMBbI
JIMCCEPTALIMOHHOTO UCCIIEOBAHUSA: «DopmupoBaHue r€OMETPUYECKUX
NPEACTAaBICHUA y  MIIAJIIUX I[IKOJbHUKOB CPEACTBAMU HHHOBAILIMOHHBIX
TEXHOJIOTUH 00yJICHUS.

OO0beKkT HCCIeN0BAHUAA — TMPOIECC OOYYCHHS MIIAIIINX IIKOJIHHUKOB
AIIEMEHTaM F€OMETPUHU.

Ilpeamer wucciaeaoBanuss —  (QOPMUPOBAHHUS  TEOPETHUECKUX U
METOAMYECKass OOOCHOBAaHHOCTh T'€OMETPUUECKUX TMPEICTABICHUN Yy MIIQIIINX
IIKOJIBHUKOB CPEJICTBAMHU MHHOBAIIMOHHBIX TEXHOJIOTHI 00yUEHMUS.

Hear wucciaenoBanusi - pa3paboTKa W SKCIEPUMEHTAJIbHAs MPOBEpKa
MOJACIM U JUIAKTUYECKUX BO3MOXKHOCTEH (HOPMUPOBAHUS TI'E€OMETPUUYECKHUX
MpeACTaBICHUN CPEICTBAMU MHHOBAIIMOHHBIX TEXHOJOTHI O0yUeHHS, KaK YCIOBUS
WX COBEPIICHCTBOBAHMS Y MJIAJIIINUX ITKOJILHUKOB

B runore3se uccieaoBaHus Mpeanonarajoch, 9To mpoiecc GopMUpOBaHUS
reOMETPUUYECKUX TNPEACTAaBICHUNA y MJIAIIIUX [IKOJIBHUKOB  CpPEICTBaAMU
WHHOBAIIMOHHBIX TEXHOJIOTHI 00ydeHusi OynmeT »(h(EKTUBHBIM MpU peaTu3aluu
CHEAYIOIINUX YCIOBHM:

1. VYTOouHEHO coiepKaHHE MOHATUSI «T€OMETPUUECKUE MPEACTABICHUS,
OMPEJIENICHbI €r0 CTPYKTYPHbIE KOMITOHEHTHI.
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2. Paszpaborannas MOJIETb (dbopmupoBaHus reOMETPUYECKHUX
NPEACTAaBICHUA y  MIAJIIAX I[IKOJbHUKOB CPEACTBAMU HWHHOBAIIMOHHBIX
TEXHOJOTUH OOy4eHMs, BKJIIOUAIONIas IeJib, METOJO0JIOTUYECKHE TIOJXOJIbI,
MPUHITUIIBI, TEXHOJIOTHUIO, MeIarOTHYECKUE YCIOBUS U YPOBHU C(HOPMUPOBAHHOCTU
F€OMETPUYECKUX TNPEACTABICHUNA y MIAAIIUX [IKOJIBHUKOB  CpPENCTBAMU
WHHOBAIMOHHBIX TEXHOJOTUM 00yUeHUs, OYJIET SIBISTHCS TEOPETUUECKOW OCHOBOM
MPOBEJICHUS ONBITHO-IKCIIEPUMEHTATBLHON PaOOTHI.

3. KonkperusupoBarb  MeTOABI U cpeAcTBa  (HOPMHUPOBaHUs
FEOMETPUYECKUX TMPEACTAaBICHUM y  MIIAQJIIIMX IIKOJIBHUKOB CpPEACTBAMU
WHHOBAllMOHHBIX TEXHOJIOTMI 00YyYEHUsI HA OCHOBE NPEICTABICHHON MOJEIH.

4. OmnpeneneHbl W peagu30BaHbl  JIUIAKTUYECKHUE  BO3MOXKHOCTH,
crocoOcTBytonMe GOPMUPOBAHUIO TEOMETPUUECKUX TPEICTABICHUNA y MIIAIIIAX
IIKOJBLHUKOB CPEJCTBAMU MHHOBAIIMOHHBIX TEXHOJIOTUN 00YUYCHUS.

B cooTrBeTcTBUM ¢ OOBEKTOM, MPEIMETOM M IEIbI0 MCCIEAOBaHUS ObUIH
OMpEJICTICHBI CJIeAYIOIIHe 3aJA4M:

1. YTouHUTH Ha OCHOBE aHAJIM3a MCUXOJIOrO-TIEAarorTnueCcKol JIUTEepaTyphbl
COJICPKAHUE TOHATUS «TE€OMETPUYECKHE TIPEACTABICHUS» U ONPEAEIUTh €ro
CTPYKTYPY.

2. Pazpaborats Mojiens GOpMUPOBAHUS TEOMETPUUECKUX MPECTABICHUN Y
MJIQIIINX IIKOJIBHUKOB CPEJCTBAMHU MHHOBAIIMOHHBIX TEXHOJIOTUM OOyUYECHHUSI.

3. Pa3paborars ocHOBHbIE (HOPMBI, METOJBI U CpeacTBa (HOPMUPOBAHUS
FEOMETPUYECKUX TPEACTaBICHUNA y  MIIAJIIMX IIKOJIBHUKOB  CpEACTBAMHU
WHHOBAIIMOHHBIX TEXHOJIOTHI O0yUeHHUS.

4. O00CHOBaTh AUAAKTUYECKHE OCHOBBI, HEOOXOAUMBIE JJIsi YCIEIIHOTO
dbopMupoBaHUs TEOMETPUUYECKUX TMPEACTABICHUN y MIIAIIIUX [IKOJIHHUKOB
CpeICTBaMU MHHOBAIITMOHHBIX TEXHOJIOTUN 00y4EeHUSI.

5. YTOUHUTH U pa3paboTaTh TEXHOJIOTUH (HOPMUPOBAHUS TEOMETPUIECCKUX
NPEACTAaBICHUA y  MIAJIIUX I[IKOJbHUKOB CPEACTBAMU HWHHOBAILIMOHHBIX
TEXHOJIOTUH 00yJYCHUS.

6. OnpenenuTh neraroruyeckue ycaoBus (OPMUPOBAHUS TEOMETPUUECKUX
NPEACTAaBICHUA y  MIAJIIUX I[IKOJbHUKOB CPEACTBAMU HWHHOBAILIMOHHBIX
TEXHOJIOTUH 00ydeHUSI.

TeopeTnuko-MeTON0/I0THYECKAST OCHOBA MCCJIEIOBAHMS: TEOPETUUECKOE
000CHOBaHUE PA3BUTHUS FT€OMETPUUECKUX MPEICTABICHUN Y IIKOJbHUKOB MITQIIINX
KJIACCOB MPEJCTaBIECHO B paboTax cledyromux uccienonareneii: A.M. Acrtpso0a,
B.A. T'yceBa, A.Jl. Anexcangpoma, [I.JI. I'meizepa, IL.A. Kapacea, B.A.
[Tanunmuuoin, E.B. 3namenckoi, M.H. Kapyn, ['A. KiiekoBKMHa W MHOTHX
apyrux. MeTtoaudeckoe TMpeAcTaBlIeHHe YYeOHOro Ipoliecca IO TeOMETpUHr
BbIpAXX€HO B wucciaenoBanusx .M. AnekcangpoBa, M.A. bailitoBoii, A.B.
benomucroi, W.B. Ilagpuna, A.B. Awngpymenko, WN.M. Aprunckoi, N.O.
[Mapeiruna, M.W. Mopo. B nicuxosnoruu u nemaroruku mnpodiaema GopMUpOBaAHUS
r€OMETPUUYECKUX  MPEACTABICHUA C MOMOIIBI0  pean3alui  [OUCKOBOM
nesaTeTbHOCTH BhIpaxkeHa B pabotax [.S. Tampnepuna, E.JI. MensHukoBoii, B.
Oxonb, /I.b. BunbkeeBa, H.®. Tansizunoi, A.M. Martomkunoii, N.4. Jlepuepa,
M.N. MaxmytoBoii, 1.C. SAxumanckoii, T.B. TapyHTaeBoii.
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[lonckoBblii  acmekr OOydeHHs  MaTeMaTUKH  pacCMarpuBaeTcs y
oTeuecTBEeHHBIX yu€HBIX X.Acanosa, M.b.3okuposa, H.M6omoBa, K.M3arymioesa,
X.Uckannapona, C.HUcpounona, 3.M.Mcinomosa, M.JIyrdyniaoesa u mp.

Jns  pemieHrs TOCTaBIEHHBIX 3a/1ad  HCHOJIb30BAJUCh  CIIEAYIOIIHE
MeTOAbI MCCJIeIOBAHUSA: W3YyUYCHHUE U aHAJIU3 HAyYHOU, HAyYHO-IIEAArOTUYECKOM,
MICUXOJIOTUYECKOH M APYrod JIMTepaTyphl; MPOBEACHUE HaOMoAeHUM, Oecen u
AHKETHBIX OIIPOCOB yUHUTENEH HaYyaJbHbIX KJIaCCOB CpEeIHUX
o011eo0pa3oBaTeIbHBIX KO, ITOCEIICHIE YPOKOB YUUTENICH HAaYaIbHBIX KJIACCOB
C IENbI0 M3y4YeHUs ypPOBHS (POPMUPOBAHUS TEOMETPUYECCKUX MPEACTABICHUN Y
MJIQIIINX IKOJLHUKOB;, M3y4eHHUE M OOOOIICHHE MEepPeaOBOr0 MEAaroruaeckoro
OMMBITa YYUTEICH HAYadbHBIX KIJIACCOB MO0 (POPMUPOBAHUIO TECOMETPHUUSCKHUX
NpEACTAaBICHUM y  MIAQJIIMX  IIKOJBHUKOB, OMNPEACICHUE  XapaKTEPHBIX
HEJIOCTATKOB B TEOPETHUECKUX pa3pabOTKax M B METOJUKE PabOThl yduUTeleH
HAaYaJIbHBIX  KJaccax 1o  mpobOiemMe  (GOpPMHUPOBAHUS ~ IEOMETPUUECKHUX
NPEACTAaBICHUN y MJIQAIIMX IIKOJIbHUKOB CPEACTBAMH WHHOBAILIMOHHBIX
TEXHOJIOTUI 00yUYECHUSI.

ba3za ucciaenoBanusi. DKcriepUMEHTallbHAasg paboTa OCYIIECTBISUIACH Ha
O0aze cpemHux obOmeoOpazoBaTenbHbIX Imkoa Nel, Ne 12, numes NeS,
MexayHaponHod — mkodel  «KoHTakT» W unmana  TexHOJIOTHYECKOro
yauBepcuteta Tamxukucrana ropoaa Wcedaper Corauiickort obnactu. Bceero
UCCIICIOBAHUEM Ha KOHCTAaTHUPYIOEM U (OPMHUPYIOIIEM dTamax SKCIEPUMEHTa
ObUTO OXBaueHO 254 MIaAIIMX IIKOJbHHUKA W 42 y4dWTeNld HadallbHBIX KJIACCOB
CpeaHuX 0011e00pa30BaTEIbHbBIX KO,

JTanbl UCCJICOBAHMS:

HccnegoBanue ocymiecTBiasyioch B mepuos ¢ 2015 mo 2023 rogsl.

IepBbiii 3Tan — nouckoBelit (2015-2017 rr.) — u3yyeHue oduIaATbHBIX
JOKYMEHTOB 0 TEME HUCCIEHOBAaHUSA U JIMTEPATYPHBIX UCTOYHUKOB, HAKOIUJICHUE
SMIIUPUYECKOTO Marepuajia U OIpPEAeNICHHE MNporpaMMbl HUccieAoBaHusA. bbuin
OTIPEICIICHBI 11eTh, 3a/1a49H, MPEAMET U OOBEKT HCCIICIOBAHUS;

Bropoii 3tam — Tteopermueckuii (2018-2021 1) — pazpaboTka
TEOPETUYECKUX OCHOB HCCIIC/IOBAHMS, BBISIBIICHHE AapXMBHBIX MAaTEpHAJIOB,
JTUCCEPTAIIMOHHBIX UCCIIEIOBAaHUHM, aHAU3 COOPAaHHOTO Marepuaia M ero OIeHKa,
MPOBE/ICHNE KOHCYJIBTAIIMU U (POPMHUPYEMOTO SKCIIEPUMEHTA;

Tperuii 3Tanm — 3aBepmatomuii (2022-2023 r1T.) — cucTeMaru3aius
MaTepUasioB, UX aHAJM3 U 0000IIEeHNE, BHIMOJIHEHHE U 0()OPMIIEHHE JUCCEPTALIIH.

Hayunasi HoBu3Ha nuccepraiuu. B padote:

1. YTouHEeHO Ha OCHOBE aHaJIM3a MCUXOJIOTO-TIEAArOruYeCKOM JIUTEpaTyphl
B KOHTEKCTE UX (OPMHUPOBAHUS y MIQAIIMX IIKOJIHHUKOB MOHSTHE
«T€OMETPUYECKHE MPEICTABICHUS, U ONIPEAEIIEHA €€ CTPYKTYpa.

2. Pa3zpaborana monens (OPMHUPOBAHUS TEOMETPUIECKUX TIPEIICTABICHUHN Y
MJIQJIIAX ITKOJFHUKOB CPEJACTBAMH HWHHOBAIIMOHHBIX TEXHOJIOTHM OOydeHUs u
YCJIOBUSI KX COBEPIICHCTBOBAHUS

3. KonkperusupoBanbl U OOOCHOBAaHBI OCHOBHBIE (OPMBI, METOIBI H
cpenctBa  (OPMHUPOBAHUS TEOMETPUUECKUX TMPEACTABICHUN Yy MJIAIITUX
IIKOJILHUKOB CPEJICTBAMU WHHOBAIMOHHBIX TEXHOJIOTHH OOy4YeHUS W TyTH HX
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2)

3)

COBEpPIIICHCTBOBAHUSI.

4.  VYTouHeHBl W  pa3paboTaHbl  TEXHOJOTMM  (HOPMUPOBAHHUSA
TeOMETPUUYECKUX  MPEJCTaBICHUH Yy MIIAQIIMX IIKOJIBHUKOB  CPEICTBAMHU
MHHOBAIIMOHHBIX ~ TEXHOJIOTMH  OOyueHUs Takue KaKk HHTEPaKTHUBHOCTD,
HAIAHOCTh, JOCTYIHOCTb, HWHIUBUAYaJIU3allUs, CO3IaHbl TEXHOJIIOTUU JUIA
UCTIOJIb30BaHMsI IPOTPaMMBbl CO3JaHHsI M PEIAKTUPOBAHUS T€OMETPHUECKUX PUTYP
Ha npumepe GeoGebra, SketchUp, ucnonb3oBaHuME HHTEPAKTUBHBIX JOCOK U
IPOEKTOPOB, IJIAHIIETOB U MOOUJIBHBIX YCTPOWCTB, BHEAPEHHUE MHHOBAIIMOHHBIX
TEXHOJIOTUN 00yUYEHUS U UCIIOJIb30BaHNE MYIETUMENA.

5. OmnpeneneHsl neaarornyecKue yCIIOBHUS dbopmupoBanus
TE€OMETPUYECKUX TMPEICTABICHUA Y MIIAJIIINX IIKOJFHUKOB CPEICTBAMHU
UHHOBALIMOHHBIX ~ TEXHOJOTMM OOy4eHHs, Takux Kak mpodeccruoHalIbHas
KOMIIETEHTHOCTh ~ TIEIarora-BlaJIcHNe  COBPEMEHHBIMH  00pa3oBaTeIbHBIMU
TEXHOJIOTUAMH, 3HAHUE METOJUKH OOy4YyeHUs TE€OMETPUH, TOTOBHOCTh K
MHHOBALIMAM U MOTUBALMSAM YyYallUXcs, y4eOHO - METOAMUYECKOEe OOecrieueHue Ha
HaJIn4yue COBPEMEHHOIO o0opynoBaHus, paBUIbHAs OpraHu3arys
00pa30BaTeIbHOIO  MPOCTPAHCTBA, HHAMWBUIyadu3alus OOyueHHUs, TECHOE
COTPYAHUYECTBO C POIUTENSIMHU, & TAKKE KOHTPOJIb U OLIEHKA PE3YIbTaTOB.

Cozganne u oOecreueHue BBIIECYKA3aHHBIX IE€JarorH4ecKux YCIOBUM
NO3BOJUT 3(PPEKTUBHO (POPMHUPOBATH TE€OMETPUUYECKHUE MPEICTABICHUS Yy
MITAJIIIAX [IKOJHHUKOB CPEICTBAMU WHHOBAIIMOHHBIX TEXHOJIOTUH OOydYeHUs, YTO
Oyrner cHocoOCTBOBATH  PAa3BUTHIO MX  IIO3HABATENBHBIX  CIHOCOOHOCTEH,
POCTPAHCTBEHHOTO MBITINICHUSI M HHTEpPECca K MaTeMaTHKe.

TeopeTnueckasi 3HAYMMOCTb UCCJIETOBAHMA.

1) YTO4YHEH KaTeropualbHBIA  ammapaT TIeOMETPUYECKOrO  TPEACTaBICHHUS
nporiecca (OPMUPOBAHUS TEOMETPUYECKUX TMPEACTABICHUN Y MUTa IITAX
HIKOJIbHUKOB CPEICTBAMU WMHHOBAIIMOHHBIX TEXHOJIOTMH OOY4YeHHsI, OINpeeIeHbl
UX OCHOBHBIE KOMIIOHEHTHI LENbI0 KOTOPBIX SIBJISETCS PpPa3BUTHE 3HAHUM O
Te€OMETPUYECKUX MOHATUAX U CBOMCTB (PUIyp, MPOCTPAHCTBEHHOI'O MBIIUICHUS U
IPAKTUYECKUX HaBBIKOB.

Pa3zpaboTranbl KpUTEpUH U MOKa3aTelu ypOBHEH (OPMUPOBAHUSA I€OMETPUUECKHUX
IpEJCTaBICHUNA Yy MJIQJIIIMX LIKOJIBHUKOB CpPEACTBAMH WHHOBAIIMOHHBIX
TEXHOJOTHI 00ydeHHUs.

PazpaboTtana W TEOpEeTHYECKHM AapTyMEHTHPOBAaHA TEXHOIOTHsS (OPMHUPOBAHUS
TE€OMETPUYECKUX TIPEJCTABICHUN Yy MITQJIIIINX ITKOJBHUKOB CpPEICTBaAMH
WHHOBAIIMOHHBIX TEXHOJOTUH 00yUeHUSI.

IIpakTHyeckass WeHHOCTh PadOTHI 3aKiOYaeTcs B pa3paboTke U
BHEJPCHUN BHYTPUIIKOJIBHOTO CIEIUAIBFHOTO CceMuHapa «DOpMUPOBAHHE
TE€OMETPUUYECKUX TIPEJCTABICHUN Yy MITQJIIIINX ITKOJBHUKOB CpPEICTBaAMHU
MHHOBAIIMOHHBIX TEXHOJIOTHI 00YUYEHHSI» U TEOPETHUECKOM 0OOCHOBAHUU MOJIENU
(GbopMUPOBaHUA TE€OMETPUYECKUX NPEACTAaBICHUM y  MIIAQQIIMX IIKOJbHUKOB
CpeICTBAaMH HMHHOBAIlMOHHBIX TEXHOJOTMA OOyYeHUs U JKCHEPUMEHTATbHON
OpOBEpKE U BHEIpeHMH €€ B NPaKTHKy. B mpouecce uccieqoBaHusi CO3/aH
KOMIUIEKC Yy4eOHO-METOIWYECKUX MaTepuajoB IO BOMpocaM (OpMHUPOBAHUS
T€OMETPUUECKUX TMPEJICTaBICHUNA Y MJIQIIIUX [IKOJIHHUKOB CpPEICTBAMU



UHHOBAIIMOHHBIX  TEXHOJOTUA  0oOydeHus  (CTEHOrpaMMa  BHEKJIACCHBIX
MEPOIPUIATHHA,  Yy4EOHO-METOJUYECKOE  I0CcOOME), OpPHEHTUPOBAHHBIX  Ha
(OpMUPOBAHUE TI'E€OMETPUUECKUX NPEICTaBICHUNA Yy MJIQAIINAX LIKOJIBHUKOB
CpeICTBaMHU MHHOBAIMOHHBIX TEXHOJIOIHIM 00yUYeHMUS.

ITos10:keHNSl, BLIHOCHMbIE HA 3ALIMUTY:

1. @opMupoBaHHME TE€OMETPUYECKUX IPEACTABICHUMN SIBISETCS BaXKHBIM
pa3enoM  yMCTBEHHOIO  pa3BUTUS M BOCHUTAHUSA, IOJUMTEXHHUYECKOIO
o0Opa3oBaHMsI, UMEIOT OOJBIIIOE 3HAYEHUE BO BCEHl MO3HABATEIBHON EATEIHLHOCTH
yenoBeka. Teopernyeckoe 00OCHOBaHME, pa3paboTka W ampoOalus MOJEIH
dbopMUpOBaHHA TEOMETPUUYECKUX TMPEACTABICHUN Yy MIAIIIUX [IKOJIHHUKOB
CpeACTBAaMM HMHHOBAalIMOHHBIX TEXHOJIOTUH  OOydeHMs, BKJIOHaromas eé
KOMIOHEHTHI. Pa3zpabaTeiBas JaHHYIO MOJIENIb, OCHOBHBIM 00pa3oM IIaHUPYEMOTO
pe3ynbTara, ONPEAEAIONIEr0o CTPOCHHE U (PYHKUMU MOJENH, ObUla €€ Lellb —
(GbopMUpOBaHHE TEOMETPUYECKUX MPEACTABICHUN y MIIAAIIUX [IKOJIbHUKOB
CpEeICTBAaMH HWHHOBALIMOHHBIX TEeXHOJNOTUNA o0O0ydyeHus. Takas oOmas uenb
IIOMOTAae€T  BBIACIUTh KOMIIOHEHTHBIM  COCTaB  pa3pa0OTaHHOM  MOJelu,
ONPENENNUTBCS C COAEP/KATEIBHOM M TEXHOJIOTMYECKOW CTOPOHOM Iponecca
(GopMUpPOBaHUSA TE€OMETPUUYECKUX TMPEACTABICHUN Yy MIAIIUX [IKOJIbHUKOB
CpEICTBAaMH WHHOBAIIMOHHBIX TEXHOJOTMM OOyuYeHUus, SBIAIOIIEHCS LEIOCTHOM
CUCTEMOM, COCTOSIIEH K3 MHOTMX KOMIIOHEHTOB: MOTHBAl[MOHHO-BOJIEBOM:
LEJIeYyCTPEMIIEHHOCTh, YBEPEHHOCTh B ce0€, HACTOMYMBOCTH B MPEOAOJIECHUU
TPYIHOCTEM, UCIIOJIHUTEIbHOCTD, OTBETCTBEHHOCTb, CTpEMJICHUE K
CaMOCOBEPILIEHCTBOBAHUIO, aKTUBHOCTb, MHUIIMATUBHOCTh U CAMOCTOSITEIBHOCTD
MPUHATHS PELICHHUM, CTPECCOYCTOMYMBOCTD M CAMOKOHTPOJIb, KOTHUTHBHBIN:
OTpaXkaeT ypOBEHb 3HAHUW, CTPEMJICHHUE IOCTOSIHHO HMX COBEPIIEHCTBOBATH,
oOecrieynBaercs cpOPMUPOBAHHOCTHIO YMEHUI MH(POPMALIMOHHO—aHAIUTHYECKON
NEATEIbHOCTH; NESATENBHOCTHBIN:  JIOTUYECKHM CTPYKTYpPUpPOBaTh  3ajayd,
COIJIACOBAaHHO paboTaTh B KOMAaHJE, CAMOCTOSITENIbHO MPUHUMATh 0OOCHOBAHHBIE
pELICHMS], YIPaBIATh LEJIEHANPABICHHON aKTUBHOCTBIO IPYTUX.

2. OcHOBHBIC 3a7aud HM3YyYCHHUs] TE€OMETPUYECKOro marepuaia B 1-4
KJlaccax 3aKiy4aloTcss B TOM, 4YTOOBI C€O37aThb Yy UIKOJIBHUKOB YETKHE U
IIpaBUIbHBIE  T'€OMETPUYECKHUE o0Opas3pl,  pa3BUTh IPOCTPAHCTBEHHBIE
IIPEICTABIICHUS], BOOPYKUTh UX HABBIKAMU YEPUYEHUS U W3MEPEHMS, UMEIOLIUMU
OOJBIIOE JKU3HEHHO — MPAKTHUYECKOE 3HAYEHHEe, M TEM CaMbIM MOATOTOBHUTH
YUYEHHKOB K YCHEIIHOMY U3YYEHHIO0 CUCTEMATUYECKOTO Kypca reOMETpHH.

3.  ®opmupoBaHHE€ T'€OMETPUYECKUX MPEJACTABICHUN Yy  MIIQIINX
IIKOJIbHUKOB Ba)HO ISl YCHEIIHOro M3y4deHus: reoMeTpur. OCHOBOH sIBIsIETCS
CIIOCOOHOCTh BOCHpUHMMATh (GOpMy, pa3audarb H HM300paxkaTh (QUrypBHI.
MHHOBalIMOHHBIE TEXHOJIOTUU, UCIOJIb3yeMble MPU OOYYEHUH T€OMETPHUH, MOTYT
IPUBECTU K U3MEHEHHUIO 1iesiell 00pa30BaHMs B MOJIb3Y TOYHBIX HAYK U MOATOTOBKE
JI€Ted K HCIOJb30BAaHUIO COBPEMEHHBIX KOMIIBIOTEPHBIX TeXHOJOruM. [l
JOCTHKEHHUSI ATOM LEeNH HEOOXOAMMO HCIOJb30BaTh MPHUOPUTETHBIE CTPAaTErnu
oOy4yeHusl, OCHOBAaHHbIE HAa MHHOBALMOHHBIX TEXHOJOTHSX, MM (POPMUPOBAHUS
TreOMETPUUECKUX 00pa30B, MOHATHN M MPEICTAaBICHUM y MIIAIIINX MIKOJIHHUKOB.
Hcnonb3oBaHWE HOBEWIIMX ME€JArOTMYECKUX TEXHOJOTHA M WHHOBAaLMOHHBIX
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METOJUK  CHOCOOCTBYET TMOSBICHUIO M  3aKPEIJICHUI0 TE€OMETPHUYECKHX
IPEACTABICHUM y  Y4YalUXCS, pa3BUBAECT HABBIKM OPUEHTHPOBATHCS B
MH(POPMAILIMOHHBIX IOTOKaX, paboTaTh ¢ MH(pOpMalued U OOMEHHBATHCSA €0 C
IOMOUIbIO COBPEMEHHBIX YUEOHO-TEXHUUECKUX CPEJICTB.

4. OcHOBHbBIMM (QopMamMH, METOJaMU U CpPEIACTBAMHU IOSBJICHMUS,
(GOopMUPOBAaHUA U Pa3BUTHS T'€OMETPUUYECKUX MPEICTaBICHUA M YOEXKIECHUH y
YYCHHMKOB HayalbHBIX KJIACCOB IIPM IIMPOKOM MCIOJB30BAHMM HOBEHUIIMX
TEXHOJIOTHI 00YUCHUS SABIISCTCS:

1) coriacHO BHEUIHMM TMpHU3HAKaM Yy4eOHOHM JEATENbHOCTH: JICKIHS,;
Oecena, paccka3, W3JO0KEHHE TEMBbI, IMOSICHEHWE MaTepuana, HHCTPYKTaxK,
JEMOHCTpALINS, YIPAKHEHHS], pELICHUE 3a7a4, padoTa ¢ KHUTOil.

2) UCXO0/s1 U3 UCTOYHUKOB JIAHHBIX: CIOBECHBIE, HATJIAIHBIE, IEMOHCTPAIUS
IUIAKaTOB, MPOCTBIX CXEM M OJIOKCXEM, aHHWMAallMid, Mpe3eHTauui, TaOJull,
auarpammM, MoOjelied, HCIOib30BaHUue HH()OPMALMOHHO-TEXHUUECKUX CPEICTB,
IIPOCMOTP POJIMKOB, JOKYMEHTAIUCTUKH, KHHO- U TEJIETIPOrPaMM.

3) wucxoas M3 NPAKTUUYECKOM COCTaBISIOLICH: TPAaKTUUYECKHE U
1abopaTopHble 3aJaHus, Ja0OPATOPHO-NPAKTUYECKUE 3a/laHus, KOYYMHTH U
TPEHUHIY, MO3TOBBIE LITYPMBI, ACJIOBBIE UIPHI, AHAJINU3 U CHUHTE3 IIPU PELICHUU
KOHQIMKTHBIX CUTyallUi U T. [I.

4) B 3aBUCUMOCTH OT CTEIEHH aKTUBHOCTH MO3HABATEJILHOUN AESITEIbHOCTH
yqaImuxcsi: 00bACHSIOMNN, WUTIOCTPUPYIOITUHN, pelIalonIuil MpoOIeMbl, YACTUYHO
MOMCKOBO-U3bICKATEIIbCKUM, Y4€OHO-UCCIIEI0BATEIHCKUM.

5) 0O JIOTMYHOCTH MOAXOAA: WHAYKTUBHO-HANPABJICHHBIN, NEAYyKTUBHO-
HaIlPaBJICHHBIN, AaHAIU3UPYIOLIMN, CHHTE3UPYIOLIUN.

B panHOi kiaccudukanuMy MPEUIOKEHO BBIACIUTH MSTh METOJIOB
oOy4eHHMsI: 00BSACHAIOINI-UIUTIOCTPUPYIOIUN, pENPOAYKTHUBHBIN, METO, Yy4eOHOU
npo0JieMaTUKH, YaCTHUYHO TOHWCKOBO-U3BICKATENbCKUA WM 3BPUCTHYECKUN U
y4eOHO-UCCIIeI0BATEIbCKUIM METOI.

5.Teopetnuecku 0OOCHOBAaHBI  JIUJAKTHYCCKHE OCHOBBI  METOJMKH,
HEOOXOUMbIE JUIsl YCIEIIHOTO (hOPMUPOBAHMSI TEOMETPUUECKHUX MTPEICTABICHUM Y
MITaJIIINX HIKOJIbHUKOB CPEICTBAMU MHHOBALIMOHHBIX TEXHOJIOTHI 00yUYeHHUS.

JIOCTOBEpHOCTh HMCCIIEOBaHMsI oOOecliedeHa Omopod Ha JOCTHXKEHHUS
IIEJarOTUKH, TICUXOJIOTMH, IPABOBEIACHUSA; KOMIUJIEKCOM TEOPETUYECKUX U
OMIIUPUYECKUX METOMOB, aJCKBATHBIX IIEJNEH, 3aJa4 U JIOTUKOW HCCIICIOBAaHMS;
ONBITHO-OKCIIEPUMEHTAJILHOU MPOBEPKON T'MIIOTE3bl; IPUMEHEHUEM CIEHUAIbHON
KOMITBIOTEPHOM TMPOTPaMMBbl JUIsl CTATUCTUYECKON O0OpabOTKH SMIIUPUYECKHUX
JAHHBIX; KOJJMYECTBEHHBIM M KaYE€CTBEHHBIM aHAJIM30M MOJYYEHHBIX JTaHHBIX.

Anpo0dauus ¥ BHeJApPEHHE Ppe3yJbTAaTOB Hccea0BaHusi. OCHOBHBIC
MOJIOKEHUS JUCCEPTALIMOHHOTO UCCIEAOBAHUS U €r0 pe3yiabTaThl 00CYKIaIUCh Ha
HAy4YHBIX CEMHHApax, Ha COBMECTHOM 3acelaHuu Kadeapbl MHPOPMAIMOHHBIX
TEXHOJIOTHMH M (U3UKO-MAaTEMaTHYECKUX AMCLUMIUIMH, U TpodecCHOHATHbHON
neaaroruke unuana TeXHOIOrHuecKoro yHuBepcuteTa TapKUKUCTaHa B TOPOJIE
Hcdapa. HeomHokpaTHO 0OCYKIANUCh W TMONYYWJIH OJAOOPEHHE HA 3aceIaHusIX
Hay4yHOM MKOJbl «l/IHHOBAIlMOHHBIE TEXHOJOTMM B TMOATOTOBKE HAy4YHO-
NEeAarorn4eckux KaJapoB» MpH Kadeape pyccKOro si3plka M MpoQecCHOHATBHOTO
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oOpazoBanus TexHoJIOrHUYecKoro yuuBepcuteTa TapKUKUCTaHA.

Marepuainsl nuccepTaliuu ObUIH U3JI0KEHBI B HAYYHBIX CTAThsIX, JTOKJIAIaxX
U BBICTYIUICHUAX HA MEXAYHAPOJHBIX, PECIyOJUKAHCKUX HAYYHBIX MU HAYYHO —
MPaKTUYECKUX KOH(PEpPEHIMSIX, CEeMHUHApax B YAaCTHOCTU HAay4YHO-NPAKTHUYECKOU
KoH(pepeHunu TaHKUKCKOTO0 roCyJapCTBEHHOTO MEAarormieckoro YHUBEpPCUTETA
uM. Caapuaaumna AinHn, Ha XXVI MexayHapoJHOW Hay4yHO — IPaKTHYECKOM
koHpepenimu u XXIII MexayHapomaHOW 3a04HOM  HAyYHO-IPAKTUYECKOM
KOH(pepeHIUu Mpu MEeXIyHapoJHOM IIEHTPE HAyKH M OOpa30BaHUS B TOPOE
MockBa, B mepuon ¢ 2012 — 2020 roxbr ObuTM OMyOJWKOBAHBI B MaTepuaiax
HAYYHO-TIPAKTUYECKNX KOH(pepeHUui. Pe3ynpTaThl HCCleOBaHMS HAIUIA CBOE
oTpakeHue B 16 myOmukanusx, 4 U3 KOTOPhIX OMyOJIMKOBAHBI B PELEH3UPYEMBIX
xKypHanax BAK PO®.

OcHOBHOe coaepxaHHe TUCCePTALHMU

Bo BBegeHMu 0OOCHOBBIBAETCS AKTYalbHOCTh TEMbl HCCIEIOBAHUSA,
BBISIBJISIIOTCSL ~ OCHOBHBIE — NIPOTHBOpEYMs,  OOyClaBIMBaIOIIUE  MpoOJeMmy,
ONpenesAeTCs INpeaMeT, Lellb, 3aJadd, METOMOJIOTHYECKHE OCHOBBI, METOJbI
UCCIICIOBAHUs, XapaKTEepuU3yeTcs HayyHas  HOBU3HA, TEOpPETHYECKAas U
IPAaKTHUYECKass 3HAUYUMOCTb pabOThl, JAOCTOBEPHOCTb, ampoOaluss U BHEIPEHUE
pEe3yJIbTAaTOB, IPEACTABJIEHBI IIOJIOKECHUS, BBIHOCMMBIE Ha 3allUTy, CTPYKTypa
JIUCCEPTALAH.

B nmnepsoii rnaBe «Teopernyeckue acnekTbl (OPMUPOBAHUA
reOMeTpUYecKUX MPeICTABJCHUMHA Yy MJIAJIIMX MIKOJbHMKOB CpPeACTBAMM
WHHOBAIMOHHBIX  TEXHOJIOTHMH OO0y4YeHUsD> MPOAHAIU3UPOBAHBI MPOOIEMBI
(bopMHUpOBaHUSI T€OMETPUUECKUX MPEJICTABIECHUNA B ICHUXOJIOTO-IEIAaroruyeckon
JUTEPATYPE; COAEPKaHUE UCIOIb30BAHNSI MHHOBAIIMOHHBIX TEXHOJIOTUNA 00yUYeHUs
B Imporecce (HOPMHPOBAHUS TE€OMETPUUYECKHX MPEACTABICHUA Yy MIIQAMINAX
IIKOJIbHUKOB;  TEOpETHYEeCKHEe OO0OCHOBaHUS MOJIEIIN (dbopMupoBaHus
F€OMETPUUYECKUX TMPEACTABICHUM y MIQAIIMX IIKOJbHUKOB  CpPEICTBAMHU
MHHOBALIMOHHBIX TEXHOJIOTHI 00yUYeHUsI.

B nmnepBom maparpade mnepBoii riaBbl (IIpoGnembr  dhopmupoBaHus
TeOMETPUYECKUX MPEACTABICHUH B TMCHXOJIOTO-NEJAarornieckoil JuTepaType)
OTMEYAeTCs, YTO I'eOMETPUYECKOE IPEICTABICHUS — CIIO)KHOE MHOI'OACIIEKTHOE
IIOHSATHE, KOTOPOE BKIIIOYAET B CBOIO CYIIIHOCTh B3aMMOCBSI3aHHbBIC MPEICTABICHUS
O TMpoCTpaHcTBe, ¢GopMe, BPEMEHH, KOJIMYECTBE, BEJIUYMHE, CBOMCTBAX,
OTHOUIEHUM, BAXXHBIX IJIs1 pa3BUTUA U (HOPMHUPOBAHUS KUZHENEATEIbHOCTH H
oOpazoBaHus peOeHka. DOpMUPOBAHHWE T'C€OMETPUYECKUX MPEACTaBICHU,
YYAIIMXCSl PEaTU3yeTcsl ¢ YYETOM COLMAIbHO-TICUXOJOTHYECKUX OTHOUIEHUN CO
BpEMEHEM U MPOCTPAHCTBOM. TakuM 00pa3oM, MPOUCXOAUT Pa3BUTHE
MPeACTaBICHU 00 OTHOCUTEIBHOCTH, TUCKPETHOCTH, HEMPEPHIBHOCTH BETUYHHBI.
dopmHpoBaHHE T'€OMETPUUECKUX TMPEACTABICHUN CHOCOOCTBYET Ppa3BUTHIO
LIEJIOCTHOTO  BOCIPHUATUSA  OKPYXKAIOWIEH  JEHCTBUTEIBHOCTH,  SIBIIIOTCSA
ONPEEIICHHBIM 3BEHOM ITPOLIECCA OBJAJACHUS CBOWCTBEHHBIMU BO3PACTYy BHIAMH
NEATEIIBHOCTH.

Taxxe MogYEPKUBAETCS, YTO MOHATHE «TEOMETPUYECKOE IPEACTABICHUE)
COCTOUT H3: XapaKTEPUCTUKH PACIOJIOKEHHOCTH OOBEKTOB M MPEAMETOB, HUX
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pa3mepa, (Gopmbl, MOJOKEHUS OOBEKTOB U NPEIMETOB IO OTHOIICHHUIO K
rOBOPSIIIEMY; TIOJOKEHUS CYOBEKTa B OKPY)KAIOIIEH JEWCTBUTEIBHOCTH TIO
OTHOUIEHUIO K JpYruM OOBEKTaMm;  OmpelesieHHus OOBEKTOB OKpYKaroIIeH
JNEHUCTBUTENLHOCTH MO OTHOILIEHUIO K YEJOBEKY, peaM3ylolleMy CBOIO
NEATEIbHOCTh B IMPOCTPAHCTBE;  OMNpeNeTeHUsT OOBEKTOB  OKpY’Kalollen
JEUCTBUTEILHOCTH 10 OTHOLIEHUIO K IPYTUM 00bEKTaM IIPOCTPAHCTBA.

Pa3BuTHe reoMeTpuyecKUX MPEACTABICHUNA XapaKTEepU3yeTcs Kak OJHO W3
OCHOBHBIX HAalPaBJICHUI MHTEIJIEKTYaJIbHOTO Pa3BUTHS M BOCHUTAHUS JIMYHOCTH,
HaIpaBJICHHOE HA Pa3BUTHE [T03HABATEIBLHOMN I€ATEIbHOCTH YEIOBEKA.

Ha ocHoBe ananm3a ydeOHOM MporpamMmbl MO MaTEMAaTHKE MIKOJIbHUKH
MJIQJIIIMX KJIaCCOB, B paMKax 3TOr0 MPEAMETA, 3HAKOMATCA C T€OMETPUUYECKUMHU
¢urypamu. x paccMoTpeHHe MPOUCXOIUT MO JIBYM HAmpaBICHHUSIM. CEHCOPHOE
Bocnipusitue Gopm uryp u (HOpPMHPOBAHHE OCHOBHBIX MAaTEMATHYECKHX
Ipe/CTaBICHU, 0a30BOr0 reoMeTpuuecKoro MeliuieHus. s dopmupoBanus
Tr€OMETPUYECKUX IIPEACTABICHUN Y MJIQAIINX IOKOJIBHUKOB HPHUEMIIEMBI
CJIeIyIoIue Haubosee XapaKTEpHbIE VHHOBAILlMOHHBIE TEXHOJIOTHUH:
uH(POpPMaLlMOHHO-KOMMYHUKallMOHHble  TexHosorun (MKT) B mnpeameTrHOM
OoOy4eHUH, JIMYHOCTHO - OPUEHTHUPOBAHHBIE TEXHOJOTMH B MpenoJaBaHUU
npeaMera, UHQOpPMAaIMOHHO- aHAIUTUYECKOe oOecrieueHrue y4eOHoro mpoiecca u
yIpaBjeHUE KauyeCTBOM 00pa30BaHMs 00y4aroOLUXCs, TUJAKTUIECKIE TEXHOIOTUN
KaK yCIIOBHE Pa3BUTHs Y4EOHOrO MpoIiecca.

PacnipocTpaneHnio COBpEMEHHBIX HHHOBAILIMOHHBIX TEXHOJIOTHI B MPOLECCe
(GbopMHpOBaHUS TEOMETPUUYECKUX MPEACTABICHUN Yy MIIAIIIUX IKOJIbHUKOB
NPENsATCTBYEeT pAX 3HAUUMbBIX  (DAKTOPOB, TaKHX Kak: HEJ0CTaToYHas
OCHAIICHHOCTh  Y4E€OHBIX 3aBEACHU KOMIBIOTEPHBIMHM M  3JIEKTPOHHBIMHU
cpenctBamMu oOydeHHs; OTCYTCTBHE BbIXOJla Y4YeOHBIX 3aBefeHUM B Internet u
Ipyrue  MEXIyHAapoJaHble  HMH(POpPMAIMOHHBIE  CETH; HEXBaTKa  Hay4yHO-
METOUYECKON 0a3bl (AIIEKTPOHHBIX IMOCOOHH, JTAOOPATOPHBIX W KOHTPOJIHHBIX
paboT, TeCToB M T.J.) Uil MPOBEACHUS Y4UeOHBIX 3aHATHH; HEIOCTaTOYHas
KBalu(UKalus MpenojaBareieii B 00JaCTH COBPEMEHHOM KOMIBIOTEPHOM
TE€XHUKH, HE3HAHME HMMH KaK MPOTrpaMMHOIO OOEeCHeueHus, TaKk U TEXHOJOTUHU
IPENo/laBaHus; HENOCTAaTOYHbIEe 3HAHMS ydaluxcs B oOnacTu oOpalleHus ¢
KOMIIBIOTEPAMHM, C MarepuajoM, IMPEACTaBICHHbIM B JJIEKTPOHHOM BUJE;
OTCYTCTBUE JIOJDKHOTO BHHMMAaHHsSI PYKOBOJIMTEJIECH ydeOHBIX 3aBENEHUN HTOM
METOAMKE 00y4EeHUS.

Pemenuto 3THX  BOIMPOCOB MOXKET CIOCOOCTBOBATH:  MOBBIIICHHUE,
nepekBanudukanus mnpenogaBareysed AJii OCBOEHUS HOBBIX WHHOBAIMOHHBIX
TEXHOJOTUH O0OydeHHs; TMOOIIPEHHE pa3pabdOTKU MPENoiaBaTeNs MU HOBBIX
METOAMYECKUX MYJIBTUMEAUNHBIX MOCOOU; TmpoBeacHUE on-line kKoHeEpeHIIH,
JICKIIWA, CEMUHAPOB M JPYTUX y4eOHBIX MEPONPHUATHI TIO ceTH Internet u apyrum
UH(GOPMAIIMOHHBIM  CETSIM; pa3BUTHE CETU MYJBTUMEAUIHBIX KJIACCOB,
nJaboparopuii U1 OUOMMOTEK B y4uyeOHBIX 3aBEACHHSX; YBEIMUEHHE KOJIMYECTBa
aKkaJeMMYeCKHX dYacoB o0OydeHus paboTe Ha KommbioTepe, B Internet, ¢
SNIEKTPOHHBIMU  OOYyYalOUUMH  CPEJCTBaMU; IIPOBEICHUE  HAY4YHO-
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IIPOCBETUTENBCKON pabOThI CPEAM YHAIIUXCS [0 COBPEMEHHBIM HH()OPMALIMOHHBIM
TEXHOJIOTHSIM.

Hcnonb3oBaHne WMHHOBAIIMOHHBIX U HH()OPMAIMOHHBIX TEXHOJIOTHM
oOyuenuss B mpouecce (OPMHUPOBAHUS T'E€OMETPUUYECKUX MPEACTABICHUN Y
MJIQJIIIMX WIKOJBHUKOB TIO3BOJISIET pPa3BUBATh YMEHHE MIIAIIMX HIKOJIBHUKOB
OPUEHTUPOBATHCS B MOTOKAX OKPYKAIOUIErO0 MHpPA; OBJIAJEBATh MPAKTUUYECKUMU
cnocobamu paboTel ¢ wuHbOpMalMel; pa3BUBaTh YMEHHs, TMO3BOJISIONINE
0OMEHUBATHCS HHPOPMAIUEH ¢ TOMOIIBI0 COBPEMEHHBIX TEXHUYECKUX CPEJICTB.

Mogens QopMUpOBaHUS TEOMETPUUECKHX TMPEACTABICHUN y MIIaIIINX
IIKOJIbHUKOB CPEJCTBAMH MHHOBAI[MOHHBIX TEXHOJIOTUH OOyuYeHHUsS MpPEICTaBISICT
co0oif omMcaHWe MOAXOAOB, MPUHLHUIIOB, MPUMEHIEMBIX (OpPM, METONOB H
CPEICTB, KOMIIOHEHTOB (DOPMHUPOBAHUS TEOMETPUUECKUX MPEICTABICHUNA Yy
MJTQJIIINX IIKOJHHUKOB CPEACTBAMU WHHOBAIIMOHHBIX TEXHOJIOTHHA OOy4YeHHS,
nokazaTrened, »d3TanoB M  ypOBHEH CHOPMUPOBAHHOCTH T'€OMETPUUYECKUX
IPEICTaBICHUN Yy MIaAIINX UIKOJIbHUKOB.

B koHTekcTe Hamiero uccieqoBaHUs ObUIM ONpEeAesieHbl OOIIME MOIXO/bI
(GOpMUPOBAaHUSA T'€OMETPUUECKUX MPEACTABICHUN Yy MIAJIIMX MIKOJbHUKOB
CpEICTBAaMH HMHHOBALIMOHHBIX TEXHOJIOTUH OOYYEHHMs: MHTETPaTUBHBIA MOJIXO;
CUCTEMHO-/IEATEIbHOCTHBIM MOAXOA; JIMYHOCTHO-OPHUEHTUPOBAHHBIN MOJXOJ;
aKCUOJIOTUYECKUH MOJXO/.

OcHoBHBIMU (popMamu (HOPMUPOBAHUS TEOMETPUUECKUX TPEICTABICHUN Y
MJTQJIIIAX IIKOJPHUKOB CPEJACTBAMH WHHOBAIIMOHHBIX TEXHOJOTHUN SIBISIFOTCS:
dbpoHTaNbHAS, MHANBUAYAIbHAS, TPYNIIOBasi, KOJJICKTUBHAS, UTPOBAsL.

l.®ponTanbHas paboTra MoxKeT OBbITh BbIpakeHa B BHJE Oecesl,
OOCYXKIeHHs, JUCKYCCHH, CpaBHEHHUS, WHTEPAKTHUBHBIX TPE3CHTAIUNA U
BUJICOYPOKOB, pPAa0OTBl € BHUPTYaJbHBIMH KOHCTPYKTOPAaMH, HCIOIb30BaHUS
MHTEPAKTUBHBIX JOCOK U MPOEKTOPOB, MPOBEACHUS BUPTYaAJIbHBIX 3KCKYpCUH U
KBECTOB M IPU 3TOM YUMUTEIb JIOJDKEH YETKO (OpMYJIUpPOBATH LEJIM U 33Ja4u
ypoKa, MmoaOUpaTh COOTBETCTBYIOIIME TEXHOJOTMH U (HOpMBI pabOThI, a TaKKe
KOHTPOJIUPOBATH MPOLIECC OOYUEHUS U OLIEHUBATh PE3YIbTATHI.

2. UWnauBupyanpHas ¢opMa — TEPCOHAIM3UPOBAHHBIC 3aJaHUS U
VIPaXXHEHUs, CO3JaHUE WHIAUBUAYAIBHBIX IIPOEKTOB C  MCIIOJb30BAHUEM
U (HPOBBIX WHCTPYMEHTOB, VCIIOJIb30BAHUE OHJIAaH-PECYPCOB JUISL

CaMOCTOSITEJILHOTO M3YYEHHUS C YUYETOM UHIAUBUIYAIBHBIX OCOOEHHOCTH KaXXJ0TO
IIKOJIbHUKA.

OCHOBHBIE  METOABI Pa3BUTHUS  AKMEOJOTMYECKOM  KOMIIETEHTHOCTH
OyIymMX y4uTeled MaTeMaTUKW B IPOIECCE MEAarormdecKOr MPaKTUKU SIBIISICTCS
pednekcuss M caMoaHaIM3, HACTaBHUYECTBO M  CYNEPBHU3US, TMPOEKTHAA U
HCCIIeIOBATENbCKAsl JIEITEIbHOCTh, TPEHUHTH U JICJIOBBIE UTPbI, TIOPT(HOINO MPHU ITOM
BOXHO OTMETUTh, YTO PA3BUTUE AKMEOJOTMYECKOW KOMIIETEHTHOCTH — 3TO
HENPEPBIBHBIN MMPOLIECC, KOTOPBIN MPOIOJDKACTCS U TIOCIE 3aBEPILICHUS IIEAArOrMYECKON
MIPAKTUKU.

CtpykTypa monaenu (pOpMHUPOBAHUS TEOMETPUYECKUX TMPEACTABICHUN Yy
MJIQJIIIAX IIKOJBHUKOB CPEICTBAMU MHHOBAIIMOHHBIX TEXHOJIOTHM BBICTPAUBACTCS
B COOTBETCTBUM C KJIIOYEBHIMHU 3JIEMEHTaMU OOpa30BaTEIhHON NEATEIHLHOCTH U
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BKJIIOYAET B CeOs 1IeTICBOM, METOJOJIOTMYECKUN, CTPYKTYpHO-COAEpKATEIbHBIM,
TE€XHOJIOTMUECKUN, JMATHOCTUYECKUI U PE3yJIbTaTUBHBIN OJIOKH.

Ilenesonn 6nox upenmnonaraer  (POPMUPOBAHUE MPEJICTABICHUM O
reoMeTpuyecKux (uUrypax, pa3BUTUs NPOCTPAHCTBEHHOI'O MBIILIECHUS, CBS3b C
OKpY>KalOIUM MUPOM, pa3BUTHE MaTEMaTHUECKON PeYU U UHTEPECA K TEOMETPHH.

dopMHpoBaHHE TE€OMETPUUECKOTO MOHITHS Y MIIAAIINX IIKOJIBHUKOB — 3TO
Ba)XKHBIM 3Tall B UX Pa3BUTHUHU, KOTOPBIN cO3MAET 0azy Juisl JaJbHEWUIIETO U3Yy4EHUs
MaTeMaTuKu W Jpyrux Hayk. Co3HarenpHas Leidb B y4eOHOM JIESATEIbHOCTU
ompenemnsieT coaepkaHue (coctaB OOOOHIEHHOTO NpuéMa U METOAMYECKOE
obOecrieueHue  mporecca ero  (HOpMHUpPOBAaHMSA), TEXHOJOTHIO  MpoIecca
(bopMHpOBaHUSI TEOMETPUUYECKUX MPEACTABICHUN ¥y MJIQIIIAX [IKOJBbHUKOB
CpeICTBaMHA MHHOBAaLIMOHHBIX TEXHOJOTMU M pe3yJIbTaT 3TOro npouecca (YpoBEeHb
c(hopMUPOBAHHOCTU 00OOIIEHHOTO MpUEMa).

Memooonozuueckuii 610K MOJETN  COJICPKUT OINHCAHUE CHUCTEMBI
METOIO0JOTUYECKUX TOJIXO0I0B U MPHUHIIMIIOB, KOTOPHIE ONPEIEISIIOT HAIlPaBICHUS
U3MEHEHUs1 OOBEKTa MOJECIUPOBAHMS, B JaHHOM ciy4ae — (OPMHUPOBAHUE
Tr€OMETPUYECKUX MPEACTABICHUN Y MJIQJIINAX [IKOJIBHUKOB CpPEICTBAMHU
WHHOBALlMOHHBIX TEXHOJIOTHH.

JeATeJbHOCTHBIN 010K. KOMIOHEHTH (POPMHUPOBAHUS T'€OMETPUUYECKUX
IIPEICTABICHANA Y MJIQAMINAX [IKOJIBHUKOB CpPEICTBAMH HWHHOBALMOHHBIX
TE€XHOJIOTUI: MOTHBAllMOHHO-BOJIEBOM: IIE€JIEYCTPEMIIEHHOCTh, YBEPEHHOCTH B
cebe, HACTOMYMBOCTH B MPEOAOJCHUU TPYIHOCTEH, HCIOJIHUTEIbHOCTD,
OTBETCTBEHHOCTb, CTPEMJICHME K CaMOCOBEPILIEHCTBOBAHUIO, AKTUBHOCTD,

WHULMATUBHOCTh u CaMOCTOSITENIbHOCTh NPUHATHUS penieHuii,
CTPECCOYCTOMYMBOCTh M CaMOKOHTPOJIb; KOTHUTUBHBIM: OTPA)KaeT YpPOBEHb
3HAaHWM,  CTPEMJICHHE TIOCTOSHHO MX COBEPIICHCTBOBATh, OOECHEYMBAETCS

C(OPMUPOBAHHOCTHIO YMEHUN HH(POPMALIMOHHO—-AHATUTUYECKON NEATEIbHOCTH;
JeSITEIbHOCTHBIN: JIOTMYECKH CTPYKTYpUPOBATh 3a/1a4H, COIJIACOBaHHO paboTaTh B
KOMaH/i€, CaMOCTOSITEIbHO TPUHUMAaTh OOOCHOBAHHBIC PEUICHUS, YIPABIAThH
L[€JICHAIIPABJICHHOW AKTUBHOCTBIO IPYTHX.

Pesynomamuenviit 610Kk  TPEACTABIEH  HCKOMBIM  PE3YJIBTATOM:
c(OPMUPOBAHHOCTh T€OMETPUUECKUX MPEACTABICHUN Y MIIIINX MIKOJbHUKOB
CpeICTBAaMH  HHHOBAI[MOHHBIX  TexHoJOorud.  Mogens  QopMupoBaHus
F€OMETPUYECKUX TMPEACTABICHUNM y MIAQIIIMX [IKOJbHUKOB  CpPEICTBAMU
MHHOBAI[MOHHBIX TEXHOJIOTUI MPEICTABICHA HA PUCYHKE 1.

Bo BTOpOIi 1i1aBe «AHAJIN3 ONBITHO-IKCIIEPUMEHTAJIBbHON PadOTHI 10
(opMHUPOBaAHUIO TeOMETPUYECKUX NMPEACTABJICHUN Y MJIAJIIUX INIKOJIbHUKOB
CpeJACTBAMH MHHOBAIMOHHBIX TEXHOJOTUHIl 00y4YyeHUs»» ObUIM PACCMOTPEHBI
BOIIPOCHI peajan3aluuu Mojelin GOpMHUPOBAHUS T€OMETPUUECKUX MPEACTABICHUHN Y
MJIQJIIINX IIKOJIBHUKOB CPEICTBAMU HMHHOBAIMOHHBIX TEXHOJIOTMH OOy4YeHwus,
OINKCaHbl PE3YyJbTaThl OMBITHO-3KCIIEPUMEHTAIBHON PabOTH MO (HOPMUPOBAHUIO
F€OMETPUYECKUX MPEACTABICHUM Yy MIIAAIIMX IIKOJBHUKOB  CpPEICTBAMU
MHHOBAIIMOHHBIX TEXHOJOTUI OOYy4YeHUs; BBISBJICHBI I€IarOrH4eCKUe YCIOBUS
(dbopMUpOBaHUS TEOMETPUUECKHX MPEICTaBICHUN Yy MJIAQJIINX IIKOJIBHUKOB
CpeICTBaMHU MHHOBAIMOHHBIX TEXHOJIOTUN O0y4EHUS.
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[Tpu ¢GopMHpPOBaHMU TEOMETPUYECKHUX MPEICTABICHUH Y MUTaJTIINX
IIKOJILHUKOB 00y4YEHHE HATJISIIHOCTH 3aHUMAET BaYKHOE MECTO.

Meton HaAmISAHOCTH TPHU PA3BUTUU T€OMETPUUYECKUX IPEICTaBICHUHN Y
MIKOJIPHUKOB ~ MJIQAIIUX  KJACCOB  C  IOMOINBIO  WHHOBAaIMOHHBIX U
UH(POPMALIMOHHBIX TEXHOJOTUH OIpeneNseT CBOEH IEeNbI0 paclIupeHue u
yryOneHne  3HaHWM — y4alquxcsi, WX  ONbITa, pa3BUTHE  HANIAJHOCTH,
HaOMIONATENbHOCTH, HCCIEIOBAHUE  OIpPEICIIEHHBIX KauecTB OOBEKTOB U
npeaMeToB, (OPMHUPOBAHUE YCIOBUI I Tiepexofa K aOCTPaKTHOMY MBIIIICHHIO,
peanmuzanmsi camMmooOpa3oBaHUS, yMEHHE 0000marh W CHCTEMaTH3UPOBATH
MOJYyYEHHYIO Y4eOHYI0 HH(POPMAIIHIO.
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NOFIECCKH CTPYRTYPHPORITS BUIINIL CORTACORAIID PADOTITE § KOMAITE, CHMOCTOR TENRIO 1] T oboc
POUCHIA, YIDUBAKTL FCACHANPABICHHOMN 0XTHEHOCTLIO JIPYINX

b 2
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MO THERIHOHIO-BOSCHOA! HEACYCTPEMATIINCTL, YHCPEHHOCTL B cele, 18 TOMFIIOC L I HPCOINICINNE TPy MIoCT e,
MCOOHHTCALIOC T, OTRETCTRCHINCTR, CTPCMICHIN K CAMOCORCPINCHTTROBIN0, AKTHENOCTL, SHHIHNTHRAOCTE W
CAMOCTORTEILIIOC T BPINIETIA PEIFEHIIL CTPECCOYTTOMHIOCTL M CHMURONTPOTh,

. 4

Karmmmiuii: oTpaset yposcsis s, CIPEICHNG HOCTONHHD MY COBCPIICICTROBATL, odecheumactcs
CHOPMUPOBIHHOCTERY YMCHIE FIBOPMALHOHBO- AN TIMCCRON TERTEIRHOCTIL
2 . j=3
Dopwus: Texnoaormm: Cpeacin:
(hposiasuian, HiHpOPMATIRIHLE, yachime obopyanma e nomenemi
HHTHEITYATh A MCTO NPOCKTOR; O0PAIOBATENRMLIX  YMPCAICHIIL  TEXHMICCKIE
&, fpynoomas, BIANMOCER3E MCHAY CPEATTIL OOYMEIIE; OBOPYIOBAIHE CIICIRILIY
KOUICKTHBHAR, NPEAMETIMI; yucOimix  foseennii 1 Teppirropsil;  yuobia-
rponay MHTCPICT - TCXHOMMMIL; e i yebiue nocolng
yuascreyhine s
NEPOHPIITIIX

E 2 s 2 -

Pesyanratmnno -auarsocrwecknll ook
Peiyastar (hopMuposanin reoMcIpirsccans IpeACTIICHHi Y WAL LIKUTLIIIKOR CPEACTIAMH IERBIIMOMIL

Puc. 1. Mogens popmupoBaHus reOMETPUUECKUX MPEICTABICHUN Y MIIAIIINX
IIKOJIbHUKOB CPEACTBAMU MHHOBALIMOHHBIX TEXHOJIOTUH.
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CyIIHOCTh MHTETPUPOBAHHBIX YPOKOB MaTeMaTUKHU MO (HOPMHUPOBAHUIO
rE€OMETPUYECKUX IMPEACTABICHUM y MIAQAMIMX IIKOJBHUKOB  CpPEACTBAMH
MHHOBALIMOHHBIX TEXHOJIOIHI 00y4YEHHUs 3aKII0YaETCS:

Bo-niepBeIX, B TOM, 4YTO OKpy)Karolas JIEeHCTBUTEIBHOCTh I103HACTCS
IIKOJIbHUKAMU BO BCeM ee MHOrooopasuu. llIkonbHbIE NUCHUIUIMHBI HapaBIeHbI
HAa U3y4YCHHE HMMEHHO OTIENbHBIX IIPEAMETOB pEaIbHOCTH, 4YTO HE JaeT
MOJIHOLIEHHOTO TPEJICTABIICHUS O SIBJIICHUH, a TOJIBKO OTJENbHBIE €T0 (PParMEeHTHI.

Bo-BTOpBIX, HWHTErpUPOBAHHBIE YPOKH, HANpPaBJICHHBIE HAa pPa3BUTHE
r€OMETPUYECKUX IPEACTABICHUN y IIKOJBbHUKOB MJAIIINX KJIACCOB C ITOMOIIBIO
CPEICTB WMHHOBAIMOHHBIX M  WH(GOPMALMOHHBIX TEXHOJIOTHHA  OOy4YeHus,
CHOCOOCTBYIOT Pa3BUTHIO MOTEHIMAIA IITKOJIBHUKOB, MOTUBAIIUU K MCCIICOBAHUIO
ABJICHUM OKPYKAIOIIEW JEUCTBUTEIBHOCTH, OCMBICIICHUIO U  ONPEACIICHUIO
NPUYUHHBIX CBS3€H, (POPMUPOBAHUIO JTOTUKH, MBIIILICHUS.

B-Tperbux, HMHTErpUpOBAHHBIE YPOKM OTIMYAIOTCA CBOCH HMHTEPECHOM,
HECTaHJIapTHOM ¢opMoil peanmuzauuu. IIpumeHeHne pa3HOOOpPa3HBIX BHJIOB
JESATEIIbHOCTH Ha MPOTSKEHUM 3aHATUSL CIIOCOOCTBYET MOJAECPKAHUIO HMHTEpeca
MIKOJIbHUKOB, YTO TOBOPUT 00 3(P(PEKTUBHOM BBICTPAUBAHUN KOHUEIIUH 3aHATHSL.

Crpykrypa ypoka C MO3ULUMH CUCTEMHO-AEITEIBHOCTHOIO IOAXOAA IIO
(OpPMUPOBAHUIO TEOMETPUYECKUX TNPEACTABICHUN y MIIQAIINX IIKOJIbHUKOB
CpEACTBAMHM MHHOBALIMOHHBIX TEXHOJIOTMI O0yYEHUSI COCTOUT B TOM, YTO YUHUTEIb
CO3JaeT MPOOJIEMHYIO CUTYallHl0, YYEHUK IPUHUMAET MPOOIEMHYIO CHUTYyalHIo,
BMECTE BBISBIISIIOT MPOOJIEMY, YYHMTENb YIPAaBISET MOUCKOBOM JEATEIbHOCTHIO,
YUEHHUK OCYILIECTBIISIET CAMOCTOSATEIBHBIN MIOUCK, 00CYKIEHUE PE3YIBTATOB.

JUist Toro 4ToObl MOCTPOUTH YPOK MO (POPMUPOBAHUIO T€OMETPUUECKUX
NPEACTABIECHUA y MIIAAIIAX I[IKOJBbHUKOB CPEACTBAMH WHHOBAILIMOHHBIX
TEXHOJOTUH B JMYHOCTHO-OPUEHTUPOBAHHOM TOAXOJE€ HaM moTpedyeTcs
TIIATEIbHOE IUIAHUPOBAHUE U YYET WHIAUBUAYAIbHBIX OCOOCHHOCTEH Ka)KI0Tro
YUEHUKA: B0-NepebvlX, ONUPaTbCcsi Ha CYOBEKTHUBHBIA ONBIT LIKOJIBHHUKOB; 80-
6MOpbIX, CTPOUTHh B3aUMOJEHUCTBUE C YYEHHUKaMH, KaK C PpPaBHONPABHBIMU
napTHEPAMHM; 6-mpembux, TO-HOBOMY MOJOMTH K NoAOOpY W NPUMEHEHUIO
JUAAKTUYECKOTO  Marepuana  (HMCIONb30BAaHWE  BapUATHMBHO-IHUJIAKTHYECKUX

KapTOYeK).

JIMYHOCTHO-OPUEHTUPOBAHHBIN YPOK MO (POPMUPOBAHHIO
F€OMETPUUYECKUX TMPEICTABICHUN Yy MJIQJIIIAX [IKOJIBHUKOB CPEACTBAMU
MHHOBAIIMOHHBIX TEXHOJOTUN  HW3MEHSET: B3aUMOJICHCTBUE TI€arora M

IIKOJIbHUKOB; HAMpaBJIEHHOCTh MEAarora B Mpouecce peaan3aluy 3aHsATUsL HE Ha
pe3yabTar paboThl, a Ha OCYLIECTBJIEHUE IIKOJbHUKAMH CaMoro Ipolecca
MOJIYYECHMS] 3HAHMM; POJIb IIKOJBHUKA: OT MPOCTOIO MCIIOJHUTENS K TBOPUYECKOM
JUYHOCTH;,  XapakTep W crenuduKa OCYIIEeCTBIIEeMOro ydeOHOro mpoluecca,
BBICTPAaMBAEMOI0 HAa PAa3JMYHBIX BHUJIAX JEATEIBHOCTH, KOTOPBIE AKTHUBHO U
IPaMOTHO HCIIONB3YET MEAATOT B MPOLIECCE TPOBEICHUS 3aHATHU.

B nmpouecce popMupoBaHus reOMETPUUECKUX MPEACTABICHUN y  MIIaIIINX
IIKOJIBHUKOB CPEICTBAMH WHHOBAIIMOHHBIX TEXHOJIOTMM MIpa MMEET MHOYKECTBO
pa3IMYHBIX  ACHEKTOB: IO3HABATENbHAs, MPaKTUYECKas, HAMOIMOHAJIbHAI,
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MOTHBAIMOHHAS, TBOpPYECKas, (aHTACTHUECKas, COIUANbHAs, PEKpealnoOHHAas,
JIMAarHOCTUYECKAasl, TEPANIEBTHUECKAs.

B wurpax mno ¢opMHUpPOBaHUIO TEOMETPUUYECKUX MPEACTABICHUN Yy
MJIQJIIIMX I[IKOJBHUKOB CpPEJICTBAMH WHHOBAIMOHHBIX TEXHOJIOTHM OOy4YeHUs
MOTYT y4acTBOBaTh KaK OJIMH YEJIOBEK, TaK U Mapa YYEHUKOB, Kak HeOOJIbIIas), TaK
u OoJiblllasg Tpynmna ydamuxcs. BombIIMHCTBO Urp uUMET (GOpMy COLUATIBLHOTO
B3aUMOJICUCTBUSL C YETKO C(QOpPMYJIHPOBAHHBIMHU TMpaBWiIamMu (JaeTcs 110
COTJIALIICHUIO BOBJICUCHHBIX JHI[). BaXXHO OTMETUThH, YTO HEKOTOPHIC ACHEKTHI,
KOTOpBbIE TaKKe HEOOXOMUMBI Il pabOThl WM ydeObl, MOTYT OBITh Pa3BUTHI
MOCPEACTBOM HUTP.

MOXHO BBIICIUTH CIAEAYIOUIME BUIBI WP 1O  (POPMHUPOBAHUIO
FEOMETPUYECKUX MPEACTABICHUNM Yy MIAJIIIMX IIKOJbHUKOB CpPEJICTBAMU
WHHOBAIIMOHHBIX TEXHOJOTUM OOyYEeHUS: SMIUPUYECKUE, SMOILMOHAIIBHBIC,
TBOPYECKHUE, UMUTUPYIOIIUE, A3bIKOBBIE, COLMATIbHBIE, YMCTBEHHBIE U JIP.

[IpakTtuueckass peanu3aiusi Mojeiaud (GOPMUPOBAHUS TE€OMETPUUECKUX
NPEACTABICHUA y  MIAJIIAX I[IKOJbHUKOB CPEACTBAMU HWHHOBAIIMOHHBIX
TEXHOJIOTUN 00Yy4EHHs OCYIIECTBISIACh HA OCHOBAaHUU COCTABJIEHHOM MPOrpaMMbl
B XOJIe¢ ONBITHO-IKCIEpPUMEHTaNbHOU pabdorel ¢ 2015 mo 2023rompl Ha Oasze
cpenHux oOmeoopa3zoBaTenbHbIX IKoa Nel,12, nmmess NoS, MexayHapoaHOH
mkoibl «KoHTak» u dunuana TexHomornyeckoro ynuBepceurera TapkKuKUcTana B
r. Ucdapa Cornuiickoit o0nacTu.

B cootBeTcTBUM ¢ MporpamMmoil Hallero MCCiIeAOBaHUS, II€JIb OMBITHO-
OKCIEPUMEHTAIbHOM  paboThl  3aKiloyaeTcss B anpodaluu U IPOBEPKE
s PekTUBHOCTH, pa3pabOTaHHOW HaMHU MOJEIu (OPMUPOBAHUS TCOMETPUUYECKUX
MpEACTAaBICHUM y MJIQAIIMX IIKOJHHUKOB CPEACTBAMH WHHOBAIIMOHHBIX
TEXHOJIOTUN 00yUYEeHUS.

B skcnepumenTe mpuHUMAIM y4yacTue 254 MIIaIIMX IIKOJIbHUKA U 42
YUUTENS] HaYaIbHBIX KJIACCOB.

Ilenpr0o  dKCHepUMEHTa  SBWJIOCH:  CO3JaHUE  00pa30BaTEILHOTO
MPOCTPAHCTBA, CIIOCOOCTBYIOMIETO d(H(PEKTUBHOCTH, pa3padOTaHHON HaMU MOJEIU
dbopMHpOBaHUS TEOMETPUUECKUX TMPEACTABICHUN Yy MIIQAMIUX IIKOJIHHUKOB
CpellICTBaMH MHHOBAIIMOHHBIX TEXHOJIOTHI 00yUeHHUS .

JIJisi BBITIOJTHEHMsSI TIOCTABJIEHHBIX 3a7a4 HEO0OXOAMMO OBLJIO TPOBECTH
UCCJIEeI0BAHNE, KOTOPOE MIPOXOIUIIO B 3 ATamna.

1. KoHcraTupywummii 3KcnepuMeHT. B pamMkax KOHCTaTHPYIOLIETO
HKCTIIEPUMEHTa KCIOJIb30BAJIUCh METObl JUArHOCTMKA TOTOBHOCTH Y4uTEeH
HayaJbHbIX KJIACCOB K (OPMHUPOBAHUIO TEOMETPUYECKUX MPEICTABICHUN Yy
MJIAIINX IIKOJIBHUKOB CPEJICTBAMU MHHOBAITMOHHBIX TEXHOJIOTHUNA 00yUCHHUS.

KpurepuemM  chOpMHUPOBAHHOCTH  0esimenbHOCMHO20 — KOMHOHEHmMA
TOTOBHOCTH YYHUTEJIEH HadaJbHBIX KJIACCOB K (DOPMHPOBAHUIO T€OMETPUUECKHX
NPEACTAaBICHUN y MJIQAIIMX IIKOJIbHUKOB CPEACTBAMH WHHOBAIIMOHHBIX
TEXHOJIOTUI SBIISETCS HAIUMYNE YMEHUN M HABBIKOB PaOOTHI, KaK C MEPCOHATBHBIM
KOMIIBIOTEPOM, TaK M CIEHUAJIbHBIMU MPOTPAMMHBIMU CpPEICTBAMHU, YMEHUE
MPUMEHSTh 3T TPOTPAMMHBIC CPEACTBA JJIS PEIICHUsT y4eOHO-TI03HABATEIHHBIX
3a/la4, OpraHM3alus  CaMOCTOSITEIbHON  WHAMBHUIYAJIbHOM  JESATEIbHOCTU
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yyamuxcs. KadecTBO  TOTOBHOCTM  yYMTENEHW  HAYAIbHBIX  KJIAaCCOB K
GOpMHPOBAHUIO TEOMETPUYECKUX TMPEACTABICHUA Y MIIAIIIMX [IKOJbHUKOB
CpellICTBaMH MHHOBAIIMOHHBIX TEXHOJIOTUI OOy4YEeHHsI B CBOEM PAa3BUTUU MPOXOIUT
HECKOJIPKO YPOBHEH (HU3KHUH, CPETHUN U BHICOKHIA).

Ha puc. 2. mpeacrtaBieHbl ypOBHH TOTOBHOCTH YYHWTENEH HadalbHBIX
KJIACCOB  HWCIIOJB30BaHUs INEPCOHAIBHOTO KOMIIBIOTEPA H HWHHOBALIMOHHBIX
TE€XHOJIOTUN B 3KCIIEPUMEHTAIBHBIX IIKOJIAX.

a0

30 +°
W Yen.
20 -

%

10 + 2

—

2% 3% :
0 T'?Jf \'J.’
Huskui CpegHuit BbicoKui

Puc. 2. I'mcrorpamma ypoBHA TIOTOBHOCTH YYHMTe/JleH HAYaJIbHBIX
KJIACCOB HCII0JIb30BAaTh IEPCOHAJBHBIM KOMIBIOTEPp M HHHOBALMOHHbIC
TEXHOJIOTMH B IKCIIEPUMEHTAIbHBIX IIKOJIAX.

B xone npoBeaeHus ejarornyeckoro 3KCnepuMeHTa ObUI0 YCTaHOBIIEHO:

C penbl0 JUMArHOCTHKU YPOBHS C(HOPMHPOBAHHOCTU TIE€OMETPUUYECKHX
NPEACTABICHUA Yy MIAQAMIMX LIKOJBHUKOB CPEACTBAMM  MHHOBALMOHHBIX
TEXHOJOTMM OBUTM TMPOBEAECHBI OINPOCHUKHU, TECTHUPOBAHHE, MaTeMaTHUECKUN
JUKTAaHT U  KOHTpOJIbHas  paboTra €O  INIKOJbHMKaMuU 1-4  KiaccoB
DKCIEPUMEHTAJIIBHBIX KJIACCOB 10 PA3BUTHIO T€OMETPUUECKUX IPEACTABICHUN.

B oskcnepumenTanbHOW rpymnne Obuto 32 MIIaAIIMX IIKOJbHUKA, B
koHTposbHOM — 30. Pesymbrarel guarHoctuku pasnena «lIpoctpaHcTBeHHBIE
OTHOUIeHUS. ['eomeTprueckue Purypon»

YmMmeHnne pacrno3HaBaTh reoMeTpudeckue (GUrypbl: KyO, UMIUHApP, TyY,
OKPYKHOCTb, JIOMaHasl, YETBIPEXYTOJIbHUK, ISITUYTOJIbHUK, NUPaMUIA, KOHYC,
map.

M BbinonHWUAM Ha «5»
BbinonHuMAK Ha «4»
BbinonHMAK Ha «3»

BbINOAHMAKM Ha «2»

Puc. 3. 'ucrorpamma ypoBHsI 3HAHUI reOMeTPUYECKOT0 MaTepHraJia
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PesynbraThl nuarHoctuku pasaena «lIpocTpaHcTBEHHbIE OTHOILICHHS.
['eomerpuueckue purypbi»

YMeHue CTpOUTh  OCTPBIM ~ yTOJ, MPAMOM  yTOJ, OCTPOYTOJIbHBIM
TPEYTOJbHUK, TYINOYTOJbHBI TPEYTOJbHUK, MPSAMOYIOJbHBIA TpPEYrOJIbHUK,
KBaJpart, GUrypy U3 OTpe3KOB Pa3HOU IJTUHBI.

Puc. 4. I'mcrorpamma ypoBHs c)OPMHPOBAHHOCTH YMEHHUIl CTPOMTH
reoMerpudeckue purypni

Pe3ynbraTel nuarHocTukuy pasaena «I'eoMmerpuyeckre BeTMUUHbD)

YMeHusi: BBIYUCIIATH IEPUMETP U IUIOLIAAL NPIMOYTOJIbHUKA U KBaJAparTa,
UCITIOJIb30BaTh MPEACTABICHHUS O JJIMHE, MEPUMETPE U IUIOLAAN I PELICHUS
3a/1a4.

Puc. S. Tucrorpamma ypoBHs C(OPMHPOBAHHOCTH YMEHMU
BBIYUCJIATh MNepUMETP H IUIOMIAAb NPSAMOYroJIbHHKAa W  KBaJApara,
HCII0JIB30BATH NPeICTABJICHUS 0 JJIMHE, IepuMeTpe U IVIOIAAHU s peleHus
3ajad4.

Pesynbrarel guarHoctuku pasnena «lIpocTpaHCTBEHHbBIE OTHOLIEHMS.
I'eomeTrpuueckue GUTypsD).

YMeHmue pacrio3HaBaTh T'e€OMETpHUECKHe QUTYpHI: KyO, UWIHHIpP, JyY,
OKPY>KHOCTh, JIOMaHHasi, YEThIPEXYTOJbHUK, MATUYTOJbHUK, MUPAMUJA, KOHYC,
miap.
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Puc. 6. TI'mcrorpamma ypoBHSI C(POPMHUPOBAHHOCTH yMEHUil
pacno3HaBaTh reomerpuyeckue Gurypsni: Ky0, DMIMHAP, JY4Y, OKPY/KHOCTb,
JIOMaHasl, YeThIPEeXyroJbHUK, NATHYI0JIbHUK, IMPAMHUAA, KOHYC, LIAP.

B KOHIIE KOHCTAaTHPYIOLIETO YKCIIEPUMEHTA C LIEJIbIO ONPEAETIEHUS YPOBHS
c(OPMHPOBAHHOCTH T€OMETPUUECKUX MPEICTABICHUNA y MIAAIIMX IIKOJbHUKOB
CpelICTBAMH MHHOBAIIMOHHBIX TEXHOJIOTMI HAMH ObUIH MPOBEAEHBI TUJAKTUYECKHE
urpsl: «HazoBu npeamer», «UTo nameHnnocs?» u « BeraucnurensHas MalHa».

Pe3yabTaThl IPOBEACHHBIX TUAAKTHYCCKUX UTP. Tadauna 1.

Urpel KonTtpoapHas rpynna | OKkcriepuMeHTaIbHAs
rpymmna
Yemosek | % Yemosex | %

Hazosu CnpaBuiuch 4 13,3% 4 12,5%
peaMeT YacTuuHOo 16 53,3% 18 56,3%

CIIPABUIINCH

He cripaBuiuces | 10 33,3% 10 31,3%
Yro CnpaBminCh 5 16,7% 6 19,2%
U3MEHWIOCH? YacTtrnuHO 12 40% 14 44.8%

CIIPaBHIINCh

He cnpaBumucy | 13 43,3% 12 37,8%
Beraucnurensn | CipaBHiInch 7 23,3% 9 28,1%
ast MaIlHa YacTU4HO 14 46,7% 14 44 8%

CIIPaBUIINCH

He cripaBumnmces | 6 23,3% 9 28,1%

Puc. 6. T'mcrorpamma ypoBHS cGOPMHPOBAHHOCTH yYMEHMH
pacno3HaBaThb reomerpuuyeckue Gpurypbl: Ky0, HUMJIMHIAP, JY4, OKPYKHOCTb,
JIOMaHasl, 4YeThIPEeXyroJbHUK, NATHYT0JIbHUK, IMPAMHUAA, KOHYC, LIAP.

B KOHIIE KOHCTaTHPYIOWIETO 3KCIIEPUMEHTa C LEJIbK JUAarHOCTH YPOBHSA
c(hOpPMUPOBAHHOCTU TE€OMETPUYECKUX MPEACTABICHUM Yy MIIQAMIMX IIKOJILHUKOB
CpeACTBaMH MHHOBAIIMOHHBIX TEXHOJIOTMI HaMU ObLIM TPOBEACHBI TUIAKTUYECKUE
urpsl: «HazoBu npeamer», «HTo u3MeHUI0Ch?» U « BeraucaurenbHas MalinHa».

Pe3yabTaThl NPOBEAEHHBIX TUAAKTHYECKUX UTP. Tadauna 1.
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3anauu KonTposibHas rpynmna | OkcrepuMeHTalbHas
rpyIra
Yemosek | % Yemosek | %
3agada 1 CnpaBunuch 4 12,5% 10 34,5%
YactuuHo 20 62,5% 14 48,3%
CIIPABUIIHCH
He cripaBunuce | 8 25% 5 17,2%
3amauya 2. CnpaBwinch 6 19,2% 8 27,6%
YacTtruyHO 14 44 8% 15 51,7%
CIIPABUJINCH
He cripaBunuce | 12 37,5% 6 20,7%
3amaua 3. CripaBHINCH 8 25% 10 34,5%
YacTuuHOo 14 44 8% 13 44 8%
CIIPABUIIHCH
He cnpaBuiucey | 10 31,3% 6 20,7%

B pesynbrare GopMupyromero skCrnepuMeHTa MPOU3O0LUIM U3MEHEHUS B
(GOpMUPOBAHUN TE€OMETPUYECKUX MPEACTABICHUN  MJIAAIIUX  IIKOJbHUKOB
DKCIIEPUMEHTAIBHBIX TPYIIII.

3. KoHTpoubHBIH 3Tan 3kcnepuMeHTa. CpaBHHMTEJbHBIH aHAIU3
pe3yJIbTATOB UCCJIeI0BAHMUS

KoHTponbHBIN 3Tan dKCIepuMeHTa ocymiecTBisuics B ampene 2022- 2023
y4e0HOTr0 roja.

JlanHpie  QOpPMUPYIOIIET0 3KCIEPUMEHTa TOKa3bIBAIOT, 4YTO MOCJE
LEJICHANPABICHHOTO BHEIPEHUsT Mojaenu (OPMHUPOBAHUS T[E€OMETPUYECKHUX
MPEACTABICHU IIKOJIBHUKOB CpPEJICTBAMM WHHOBALIMOHHBIX TEXHOJOTMH U
nporpaMMbl  (hakyJlIbTaTUBHOTO Kypca «3aHMMAaTeJbHasi T€OMETPHsD YPOBEHb
C(OPMUPOBAHHOCTH  TI'€OMETPUUECKUX  MPEACTABIECHUH  IIKOJIHBHUKOB B
HKCIIEPUMEHTAJIbHBIX IPYIIIAX MOBBICUIICS.

Pe3ynbTarhl OMBITHO - MEAArorn4eckoi paboThl MO BHEAPEHUIO MOJEIH
(GopMUPOBaHUS T'€OMETPUUECKUX MPEACTABICHUN IIKOJBbHUKOB CpPEICTBAMU
MHHOBAIIUOHHBIX ~ TEXHOJOTMH UM  mporpamMmbl  (akyJIbTaTUBHOTO  Kypca
«3aHUMaTtenpHas TreoMeTpusk» Jokazanu e€ APQPEeKTUBHOE BIUSHUE Ha
dbopMHpOBaHUE FEOMETPUUYECKUX MPEICTABICHUN IKOJIBHUKOB.

JUiss  yTOYHEHusT JUHAMHKKA  CPOPMUPOBAHHOCTH T'€OMETPUUYECKUX
MPEACTABICHUN IIKOJbHUKOB CpPEJCTBAMU HMHHOBAIIMOHHBIX TEXHOJOTUH HaMu
OblJ1a UCTIOJIb30BaHa Ta K€ METOJIUKA, YTO U B KOHCTATUPYIOIEM IKCIIEPUMEHTE.
Pe3ynbpTaThl KOHTPOJIBHOIO 3Tala HKCIIEPUMEHTa MpecTaBieHsl Ha Puc.c 7mol0.

B okcnepuMeHTanbHOU  IpyIie MPUHSJIO y4acTue 29 yyammxcs
HAYaJIbHBIX KJIACCOB, B KOHTPOJIbHOU — 32.

PesynpraTel nuarHoctuku paszgena  «IIpocTpaHCTBEHHBIE OTHOIUEHUS.
['eomerpudeckue GuUrypo»
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Puc. 7. I'ucrorpamMMa ypoBHSA 3HAHUN ITeOMETPUUYECKOT0 MaTepuaJja

PesynbraTtel  nmarnoctuku — paspena  «lIpocTpaHCTBEHHBIE  OTHOLIEHHS.
I'eomerpuueckue purypbn
YMeHue CTpOUTb OCTPBIM U MPSIMOU YTOJ1, OCTPOYTOJIbHBIN, TYIIOYTOJIbHBIN
U IIPSMOYTOJIbHBIM TPEYTrOJIbHUK, KBaApaT, GUTYPY U3 OTPE3KOB Pa3HOU JIIMHBI.
Puc. 8. I'mcrorpamma ypoBHsi C()OPMHPOBAHHOCTH YMEHHIl CTPOUTH
reoMeTrpu4eckue (purypsl

Pesynbratel nuarnoctuku pasaena «I'eoMeTpuyeckrue BETUIMHbDY

YMeHue BbIYUCISTh IEPUMETP W IUJIOMIAb NPSIMOYTOJIbHUKA U KBaJapaTa,
WCIIOJIb30BaTh MPEACTABICHUS O JJIMHE, MEPUMETPE U IUIOLAAN JIs PELICHUs
3a/1a4.
Puc. 9. 'ucrorpamma ypoBHs ¢(pOPMUPOBAHHOCTH YMEHUI BHIYNCIATH
nepuMeTp U IVIOIAIb MPSAMOYI0JbHIUKA U KBaJApaTa.

Pesynbratel muarHoctuku pasgena «lIpocTpaHCTBEHHBIE OTHOIICHHS.
I'eomeTrpuueckue Guryps»
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0%
KoHTponbHaa rpynna dKcnepumeHTaibHaA
rpynna

B KOHIIE KOHTPOJBHOIO J3KCIEPUMEHTA C LEIbI0 JUArHOCTUKU YPOBHS
C()OPMUPOBAHHOCTH T€OMETPUUYECKUX MPEJICTABICHUNA y MIIAJIIMX I[IKOJIbHUKOB
CpEICTBAaMH HMHHOBAIlMOHHBIX TEXHOJOIMH 0O0ydeHHsi HaMu Oblla IpOBEJEHA
IUJAaKTHYeCKas urpa «Packpach pa3IMYHBIMU IITPUXAMU MALLIHHKY.

Pe3ynbTaTel NpOBENEHHON THIAKTUYECKOW UTPBI IPEICTABIEHBI B puC. 11.

69%
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M Vicnpasuaucb
YacTmyHo ncnpasuanco

He ncnpasuanco

W3 nosiydeHHBIX JaHHBIX MBI BUJIMM, YTO YYaIUXCS SKCHEPUMEHTAIBHON
Ipynnbl  CTano OoJbIle C BBICOKUM YPOBHEM pa3BUTHUA TIE€OMETPUUYECKHUX
IpeCTaBICHUN, U, 3HAYUTEIbHO, MEHBIIIE C HU3KUM YPOBHEM C(HOPMHUPOBAHHOCTHU
reOMETPUYECKUX TMpeAcTaBieHui. bonpmmHCcTBO yuamuxcs (69%) cMornu
IIPOAHAIIM3UPOBATh YCIOBUE I'€OMETPUYECKON 3aJlauy, BKIKOYAIOLIEH OTPHULAHUE;
HalUTA 33JJaHHbIE MHOTOYTOJIbHUKH; CIPABWINCH C 33JaHHEM, B KOTOPOM HY>KHO
OBLJIO MBICJIEHHO pa3eNuTh 3alaHHYyl0 (QUIypy Ha TPEYroJbHUKH, a 3aTeM
MOKa3aTh PACMOJIOKEHUE 3TUX TPEYrOJIbHUKOB B HOBOM (PUrype; CMOTIM HaWTH
TPEYroJIbHUKM Ha TMOBEPXHOCTH MPOCTPAHCTBEHHOW (UIYypbl M OCO3HAHHO
MOKAa3bIBAJIM, YTO ATH TPEYTOJIbHUKHU SIBIISIFOTCS TPAHSIMU MPOCTPAHCTBEHHOTO TeIa.
CrouT KOHCTAaTUPOBaTh (akT, YTO y HEKOTOpbix ywammxcs (31%) HaBbIKK
MOCTPOEHUSI OTPE3KOB, PUTYp C MOMOIIbIO JUHEHKH U LUUPKYJSI TPAKTUYECKU HE
pPa3BUTBL. DTO CBUAETEIBCTBYET O TOM, YTO Ha YPOKAX MAaTEMATUKHA U TEXHOJOTUN
HY>KHO TPOBOJUTH OOJIbIIE YEPTEKHBIX paboOT, Belb Ha YpPOKax Yalle BCETO
yuanecs: paboTaoT ¢ mabjJoHAMH U HE YepTAT C MOMOUIbI0 HMHCTPYMEHTOB.
Taxum o0pa3om, MpoBes SKCIEPUMEHTAIBHYIO anpo0alyio METOANYECKON IMHUU
O3HAKOMJIEHUSI MJIQIIINX IIKOJIbHUKOB C TE€OMETPUUYECKUMH (UTYpaMH MBbI
yOenunuchb, 4YTO JACWCTBUTEIBHO CPEACTBAMU WHHOBAIIMOHHBIX TEXHOJIOTHIMA
(GOpMUPOBAaHHSA T'€OMETPUUECKUX MPEACTABIECHUN BO3MOXKHO IPOBOJUTH B
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HayaJbHBIX KJaccaXx B BHJE BEPTUKAIBHO U JIMHEHMHO pacHpeleiaeHHbIX
bparMeHToB YpOKOB MaTeMaTWku. To ecTb, Mbl JOKa3alid, YTO BBINOJIHEHHUE
YCJIOBUM 3asIBICHHBIX B TMIIOTE3€, JEHCTBUTEIBHO CIIOCOOCTBYET (POPMUPOBAHUIO
F€OMETPUYECKUX TMPEJICTABICHUNA Yy MIIAJIIMX [IKOJbHUKOB CpEICTBAaMU
WHHOBAIIMOHHBIX TEXHOJOTUN 00yUECHHUSI.

CnenoBaTenbHO, THINOTE3a JOKa3aHa, JNEHCTBUTEIBHO, €CIM B y4eOHOM
MPOIIECCE YTOYHEHO COJEpPKAHHUE TMOHATHS «TE€OMETPUUYECKOE MPEICTABICHUE,
ONpENENEeHbl €€  CTPYKTYpHbIE  KOMIIOHEHTBI,  pa3paboTaHHas  MOJENb
dbopMUpOBaHUA TEOMETPUUECKUX TMPEACTABICHUN Yy MIIAIIIMX [IKOJIHbHUKOB
CpeICTBAaMH HMHHOBALIMOHHBIX  TEXHOJOTHH OO0y4yeHHs, BKIIOYAiouas Ielb,
METOIOJIOTUYECKUE TMOIXOIbI, IPUHIUIIBI, TEXHOJIOTHIO, ITEIArOTMYECKUE YCIOBUS
U YpPOBHU C(OPMHUPOBAHHOCTH T'€OMETPUUYECKUX MPEICTABICHUN Yy MIAIIINX
IIKOJIbHUKOB CpPEJCTBAMHU HWHHOBAI[MOHHBIX  TEXHOJIOTMM oOydeHus, Oyxaer
ABJIAITECA  TECOPETHUYECKOM OCHOBOM IIPOBEIEHMS OIBITHO-DKCIIEPUMEHTAIBHOU
pabotel. Pa3paboTanbl OCHOBHBIE (OPMBI, METOJBI U CpPeACTBa (HOPMUPOBAHUS
F€OMETPUYECKUX INPEACTABICHUA Yy MIAQAMINAX LIKOJBHUKOB  CPEACTBAMU
MHHOBAIIMOHHBIX TEXHOJOTMH OOYy4YeHHs Ha OCHOBE IPEICTaBICHHONW MOJEIH.
OmnpeneneHbl U peain30BaHbl TUJAKTUYECKUE BO3MOKHOCTH, CIOCOOCTBYIOIIME
(OpPMUPOBAHNIO TEOMETPUYECKUX MPEACTABICHUN Yy MIaAIIUX [IKOJIbHUKOB
CpeICTBAaMU MHHOBAIMOHHBIX TEXHOJIOTMH OOY4YEHHMs, TO y YUEHMKOB MJIQJIIErO
IIKOJIBHOTO ~ BO3pacta  CHOPMHUPYIOTCS  YCTOWYMBBIE  TI'€OMETPUYECKHUE

IIPEICTABIICHHUS.
Mpl BblIENSIEM CHEAYIOLIME MEJaroruyeckue ycinoBus (popMupoBaHUs
r€OMETPUYECKUX NPEACTABICHUNA Yy MJIAQJUINX HIKOJBHHUKOB CpPEICTBAMU

MHHOBALlMOHHBIX TEXHOJOTU:

- Y4eT BO3pPaCTHbIX W HWHJMBHIYaJIbHBIX OCOOEHHOCTEH pa3BUTHUSA
NICUXUYECKUX MPOLIECCOB Y MIIAJIIINX HIKOJbHUKOB;

- BBISIBJIEHHE pe3epBOB  (HOPMHUPOBAHMS JIOTUYECKUX YMEHUH B
r€OMETPUYECKOM Marepuase; BBISIBJICHUE YYallUMUCS CBOWCTB M TNPHU3HAKOB
reOMEeTPUYECKUX (PUTyp U MOHATUN HAa OCHOBE HHHOBAIIMOHHBIX TEXHOJIOTUM;

- HUCIOJIb30BaHUE HArJSAHOCTH B (OPMUPOBAHUS T'€OMETPUUYECKUX
NPEJCTaBICHUNA y MIIAJIINX [IKOJbHUKOB.

B nponecce s3xcnepuMenTa HaM yJIajioCh:

co3gaTb 00pa3oBaTENbHOE MPOCTPAHCTBO, CHOCOOCTBYyIoUIEe 3AHPEKTUBHOCTH,
pa3zpaboTaHHOW HaMU MoJeNU (HOPMHUPOBAHUS T€OMETPUUECKUX MPEACTaBICHUHN Y
MJIQ/IIIMX MIKOJILHUKOB CPEICTBAMH MHHOBAILIMOHHBIX TEXHOJIOTHI 00yUeHus;
OCBOUTH METOJbI HM3yuyeHHUs] M IP(PEKTUBHOCTH, pa3pabOTaHHOW HaMU MOJAENU
bopMHpOBaHUS TEOMETPUUYECKUX TMPEACTABICHUM Yy MIIQAIIMX IIKOJbHUKOB
CpelICTBaMH MHHOBAIIMOHHBIX TEXHOJIOTHM 00yUeHus;
U3Y4YUTh OCOOCHHOCTH NEAAaroruvyeckoi MpakTUKW M Ha MX OCHOBE pa3paboTaTh
METOAMKY  TIpoBepku  A(GGHEKTUBHOCTH, pa3pabOTaHHOW  HAMH  MOJCIHU
(GbopMUPOBaHUA TE€OMETPUUYECKUX TMPEACTABICHUN Yy MIAIIUX [IKOJIbHUKOB
CpeICTBaMU MHHOBAIIMOHHBIX TEXHOJIOTHI 00y4YeHuUs;
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0000IHUTh ¥ PACIPOCTPAHUTH MOJOKUTEIBHBIN MEPETOBON MMEIArOTUYECKUIA OTIBIT
paboThl MIKOJ MO (POPMUPOBAHUIO FEOMETPUUYECKUX MPEACTABICHUM Yy MIIAJIIIUX
HIKOJIbHUKOB CPeICTBAMHU MHHOBAIMOHHBIX TEXHOJIOTUN 00yUYEeHHUSI.

B pesynprare n3ydeHUss Kypca T€OMETPHM KaK JOMOJTHUTEIbHBIA YPOK
yYallhecs HAy4YUJIUCh IOJIb30BaTbCs T€OMETPUYECKUM SI3BIKOM [UJISl ONHCAHUS
MPEAMETOB OKPYKAIOIIEr0 MHpPA; paclo3HaBaTh HA YEpPTEXKax MU MOJEIX
reoMeTpuieckue (GUrypsl (OTpe3Kd, YIJIbl, TPEYTOJIbHUKA W WX YaCTHBIC BUJIBI,
OTIPEICNIATh U CPAaBHHUBATh (DUTYpHI, M3YYAIONIUECS B paslieiie CTEPEOMETPHUH),
pa3nnuaTh MX B3aUMHOE PAaCHOJIOKEHUE; M300pakaTb TeOMETPHUECKHE (UTYPHI;
BBITMOJIHATH YEPTEKU MO YCJIOBHUIO 33/1a4; OCYIIECTBISATH MpeoOpa3oBanue Guryp;
BBIYUCIISITh 3HAUEHUS! TEOMETPUYECKUX BEIMYMH (JJIMHBI OTPE3KOB, T'PATYyCHYIO
MEpy VyIVIOB); pellaTh TIE€OMETPUYECKHE 3aJaHus, ONHPasAChb Ha W3YYCHHbIE
CBOMCTBAa (PUTYp M OTHOUIEHUNA MEXKIYy HUMH, TPUMEHSIS JIOMOTHUTEIbHBIE
MOCTPOEHUS; pelIaTh MPOCTEHIINE IUIAHUMETPUYECKUE 3aa4d B MPOCTPAHCTBE;
UCIIOJIb30BaTh MPUOOpPETEHHBbIC 3HAHUSA, YMEHHUS, HABbIKK B MPAKTHUYECKON
JEATEIIBHOCTH M TIOBCEJHEBHOM JKU3HU JUISl OMMCAHUSI PEANbHBIX CUTyallud Ha
A3bIKE T€OMETPUU; PEIICHUE MPAKTUYECKUX 3a7a4; NOCTPOCHUE T€OMETPUYECKUMHU
WHCTPYMEHTaMHU (JIMHEHKa, yTOJbHUK, IUPKYIb, TPAHCTIOPTHUD).

MeTtoauyeckue peKOMEHAALMH:

1. Jlnst yyammxcsi HadajbHBIX KJIACCOB OIPEACIICHHBIMU MpoOIeMaMu
U3YUYCHHUs SIBISIOTCS (OPMUPOBAHUME 3HAHUW O TOHATHUSIX BEJIMYMH: JIJIMHA,
mwiomaab, 00beM. I[lopod MIKONBHUKH IMYTAlOT O3TH TMOHATHS, CIUHHUIBI HX
u3Mepenus. [IpuunHON TaHHBIX TPOOJIEM SIBIIIETCS OTPHIB ONPEAEIIEHHOr0 o0pas3a
€AVHUI] U3MEPEHUsT OT UX HauMeHoBaHusA. [Ins 3Toro menecooOpa3HO BHEAPATH
HarJISiAHOCTh W TIPAKTUKY, CPaBHEHHE M KJIAcCU(PUIMUPOBAHHE MO MPU3HAKAM,
npejyiarath Wrpbl U 3aJaHus, HUCIOJIb30BaTh WHIAWBHUIYaJIbHbIC TOAXOIbI, HE
neperpykarb M3JIUIIHEH WHGOpMAIMel M HaKOHEeIl MOOMPSATh 3a YCHEXH U
MOAJACPKUBATH €T0 UHTEPECHI K U3YUYEHHIO TEOMETPUHU.

2. st pemiennsi yaeOHBIX 3a7a4 C HCIOJIH30BAHUEM WHHOBAIMOHHBIX
TEXHOJIOTUM B OOpa3oBaHWU: BHUpTyanbHas peasbHOCTh (VR) u momonmuenHas
peanbHOCTh (AR), uckycctBeHHbld HHTEIIEKT (Al), oOMayHbIe TEXHOJOTHH, a
TaK)Xe BUJCOYPOKU U BEOMHAPHI - CPEJICTB HATJISTHOCTH HA YPOKaX MO F€OMETPUU
U TIPEOJIOJICHUHM TIPOOJIeM HUX H3YYCHHs HE0oOXoauMma oOpraHu3anus y4eOHOTo
mpoliecca U METOAMKA ITPENOoJaBaHHUS.

3. PaccMoTpeHre TeoMeTpuYecKkoro Marepuaia JAO0HKHO —BKIIHOYATh
CpeAcTBa HarISAHOCTH U 3P dheKTUBHBIC 3a1aHusl. Pa3BuTHE NMPOCTPAHCTBEHHBIX U
Tr€OMETPUYECKUX MPECTABICHUHN Y IMIKOJILHUKOB MJIQJIIINX KJIACCOB MPOUCXOIUT C
MOMOIIBI0O OCMBICJICHUSI IIIKOJIBHUKAMHU OMPEJCICHHBIX MPEIMETOB peabHON
JNEeUCTBUTEILHOCTH, MojieNield TeomeTpuueckux ¢uryp. [locime dyero MoxxHO yxke
WCITOJIB30BATh YEPTEKHU U TpadUKH.

4, CoBpemennbie naHpopMannonusie TexHonornu (UT) mpegoctaBisioT
YYUTEII0 OTPOMHBIM TOTEHIMAJI JJII TOTO, YTOOBI CceiaTh YPOKH TE€OMETPUU
Oonee WHTEPECHBIMH, HArMAAHBIMH U dPdekTuBHBIMH. OHU  MTOMOTAIOT
BU3YalIM3UpPOBAaTh  aOCTPAKTHBIC TOHATHSA, Pa3BUBAIOT  IPOCTPAHCTBEHHOE
MBIIIJICHUE W BOBJICKAIOT YUEHUKOB B aKTUBHBIN MPOIIECC OOYUCHHMSI C ITOH IEIBIO
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1eJeCO00pa3HO  KCIMOJIb30BaTh MH(GOPMALMOHHBIE TEXHOJOTHUU  OIpPEACIUB
KOHKPETHBIE NIEJArOTUYECKUE LETH, KOTOPBIE BbI XOTUTE TOCTUYB ¢ nmoMouipio UT,
coueraTh ucnoias3oBanre UT ¢ TpagulMOHHBIMH METOJaMH OOYYEHHS, TaKUMHU
Kak paboTa ¢ y4eOHHKOM, pelIeHUE 3a/1a4, MPAKTUUYECKUE YITPaKHEHUS.

5. [IpaBWIBHBIN BHIOOP TEXHOJIOTHH: BHIOMpANTE TEXHOJIOTHUU, KOTOPHIC
COOTBETCTBYIOT BO3pPACTY YUYEHHUKOB, UX YPOBHIO MOATOTOBKU U JIOCTYITHOCTH B
Balllell I1IKOJIe M OTJaBaTh MPEANOYTEHUE UHTYUTHUBHO TMOHSTHBIM U YJOOHBIM B
UCIIOJb30BAaHUU TEXHOJOTHSIM, YTOOBI Y4Yall[Mecss MOTIU COCPEIOTOYUTHCS Ha
U3YYEHUU MaTepuaia, 4ToObl OHU ObUIM JIOTHYECKH CBSI3aHBI C XOJIOM 3aHITHUS U
CITY>KUJTU TIONIOJTHEHUEM K TPAAUIIMOHHBIM METO/1aM 00y4eHHSI.

6. B xoJ1e NOArOTOBKM K YPOKY 3apaHee MOJArOTOBBTE BCE HEOOXOIUMOE
o0opylOBaHUE U TporpaMMHOE oOecredeHue, yOeauTech B MX HCIPABHOCTH U
TOTOBHOCTHU K paboTe, IPOTECTUPYUTE BCE TEXHMUECKUE MOMEHTHI MEPE YPOKOM,
yTOOBl M30€XaTh HEOXKUIAHHBIX COOEB, IMOATOTOBHTE 3allacHbIC BapUAHTHI Ha
Clly4ail TeXHUYECKHUX MPOoOJIeM.

7. OOyueHue yuuTeled WU YYEHUKOB MO HCIOJIB30BAHUIO BBIOPAHHBIX
TEXHOJIOTUI, O3HAKOMUTH C TMPUHLIUNAMHU PaOOThl C HOBBIMH TEXHOJOTHSIMU,
OOBSCHUTE MM, KaK HMMH I0Jb30BaThCS, KOHTPOJIUPOBATH W aKTUBHU3UPOBATH
YYEHHKOB BO BpeMms paborel ¢ WT, yOenurcsa, yTo HE OTBIEKAIOTCS Ha
MOCTOPOHHUE BEILU U HE 3JI0YNOTPEOIISIFOT TEXHOJIOTUSIMHU.

CoOmroienre 3TUX peKoMeHAaIui Mo3BOJIAT 3 (HEKTUBHO UCIIOJIb30BATh
HOBEHIINE TEXHOJIOTUHU Ha YPOKaxX r€OMETPUH, CAENATh 00yueHue Oosiee
KaueCTBEHHBIM U UHTEPECHBIM JIJI1 YYCHUKOB, a TAKXK€ MOBBICUTH CBOI
po(ecCUOHANbHBIN YPOBEHD.

[IpeacraBieHHOE UcCaeA0BaHUE HE PETEHYET Ha MOJHOE PACKPBITHE
n3ydaeMoi npoosiembl. B CBSI3U ¢ 3THUM, Ha Halll B3I, PEIICHUE TaHHOM
po0sIeMBbl B MIKOJaX TaIKUKUCTaHa TpeOyeT JaIbHEUIIINX UCCIIeIOBAHUN U
HKCIIEPUMEHTATILHON PaOOTHI.
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