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AHHOTaumA

B coBpemMeHHOM MMpe BO3PACTAeT PO/ib MATEMATUKM Kak
YHUBEPCANIbHOIO A3bIKA HAYKW M KOMMYHUKaUWW. 3TN TeH-
AEHUMM HaXxo4AT OTPAXKEHME B CUCTEME LLIKO/IbHOFO MaTe-
MaTUYECKOro 06Pa30oBaHMA: NPUOPUTETHbIE Llen obyde-
HMA MaTemaTuKe fiexkaT B obnactm dopmmpoBaHua npea-
METHbIX 3HaHWM, MeTanpeLMETHbIX YMEHUA U KpeaTUBHO-
CTM 0byyaroLLmMXCA. ITO aKTyaM3npyeT npobaemy NnpoeKkTn-
POBaHMA COOTBETCTBYIOLLEN 06pa3oBaTe/ibHON cpeabl Kak
HEKOTOPOro KOMMEKCa YC0BUI /1A CAMOpasBUTUA U ca-
MOODBYYEHMA LIKONbHMKA. OTKPbLITOCTb 06pa3oBaTe/IbHOM
cpeAbl NPeAno/iaraeT BOBAEYEHME YYALLUMXCA B MPOLLECC ee
NPOEKTUPOBAHWUA, OAHAKO METOAMYECKME aCNeKTbl TaKoM
COBMECTHOM AeATe/IbHOCTU M3yYeHbl HedocTaTouHo. Lenb
CTaTbW — NpeacTaBieHne ocobeHHOCTeN NpeameTHON 06-
pasoBaTenbHOM cpeabl Kak GpaKkTopa AOCTUMKEHUSA NPUOPU-
TETHbIX Lienei obyyeHUs maTemaTMKe B OCHOBHOM LWKOe
Ha Npumepe COBMECTHOTO € 06y4atoLLIMMMCA NPOEKTMPOBA-
HUA BU3yanbHON HOBeN/bl. JNA JOCTUMKEHMA 3TOW uenu
6blIM NPUMEHEHbI TEOPETUYECKME METOAbI Hay4YHOro Mo-
3HaHWA: aHaAn3 1 0606LEeHne Hay4YHO-NeaarorMyeckon u
MEeTOMYECKOM ITEPATYPbI; CUCTEMATU3ALMA NONYYEHHON
nHbOpMaLLMK; MoaenMpoBaHMe. B KauecTBe amnnpuueckux
MeTof08 6blnK BbI6PaHbI aHKETMPOBAHWE; aHANWN3 AMArHO-
CTUYecKMx paboT obyyatoLwmxca; NpeacTaBaeHme AAHHDBIX B
rpadmueckort dopme. B pesynbtate 6bIAM chHoOpmynUpo-
BaHbl OCHOBHbIE MOJIOXKEHWUA NPOEKTUPOBAHMA MpeameT-
HolM 0bpa3oBaTeNbHOM cpefbl, CKOHCTPYMPOBAHA ee Mo-
Aenb, ocylwecTsieHa anpobauna aBTOPCKOro MoaxoAa.
TeopeTnyeckan 3HAYMMOCTb UCCe0BaHUA NPeacTaBAeHa
chOpPMYIMPOBAHHBIMA  MPUHUMNAMM  MPOEKTUPOBAHMA
npeameTHoM 06pa3oBaTeNbHON Cpeabl: OpMEeHTauMa Ha
YYEHMKA; OTKPbITOCTb 06pa3oBaTeNbHOM Cpeabl; UHTerpa-
uma LMbpPoBOM cpeapl, rAe UCKYCCTBEHHbI MHTENIEKT — ee
Ba)KHAA COCTaBAAOLLAA; TPEXYACTHAA CTPYKTypa obpasosa-
TeNIbHOW Cpefbl; A03MPOBaHHAA reiMudrKaLmsa obpasosa-
TeNIbHOW cpeabl. [pakTUyecKasn 3HaYMMOCTb UCCAe0BaHMA
3ak/tovaeTca B paspaboTke M anpobaumm moaenm coBmecT-
HOro NPOEKTUPOBAHWUA BMU3YaIbHOW UrPbI-HOBE/bI MO TEOo-
pUM BEPOATHOCTEN AN yYaLLMXCA AEBATOro Knacca. OnbIT
peannsaumMnM Mogenn MOKasaH ONUCaHWMEM KaXKOoro ee
aTana: BblAB/MEHWE 3MOLMOHANBbHBIX TPUITEPOB U3YYEHUS
MaTeMaTuKK; onpeaesneHve MPegMeTHOro CoAeprKaHua
HOBE//Ibl; CO3JaHNE CHOXKETHOW JIMHUM Ha OCHOBE CTOPU-
TeNNUHra; pa3paboTka 06pa30B NEPCOHANKEN C MOMOLLbIO
HelpoceTel; BbIGOpP NAAaTGOPMbl U CO3LaHME HOBENbI;
anpobaupa HOBeNbI M aHaNu3 ee pesy/bTaToB. MpoBepka
a¢bdeKTUBHOCTM aBTOPCKOro Noaxona NO3BOWA CAENATb
BbIBOA, O NO3UTUBHOM B/IMSIHUW UrPbI-HOBE/bI HA MPEoao-
JleHWe MaTeMaTUYECKON TPEBOXKHOCTU U Pa3BUTUE Mpes-
METHbIX M MeTanpegMeTHbIX YMEHMUI 0byyatoLLmxcs.

KnioueBble cnoBa

OTKpbITana npeameTHana obpasosaTesibHaA cpeda, meTa-
npeameTHble ymeHus, obyyeHne maTemaTUKe B OCHOB-
HOI WKoNe, BU3yanbHas Urpa-HoBea
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Abstract

In the modern world, the role of mathematics as the uni-
versal language of science and communication is increas-
ing. These trends are reflected in the system of school
mathematical education: the priority goals of teaching
mathematics lie in the field of the subject knowledge for-
mation, meta-subject skills and creativity of students.
This actualizes the problem of designing an appropriate
educational environment as a set of conditions for stu-
dent's self-development and self-learning. The openness
of the educational environment presupposes the involve-
ment of students in the process of its design; however,
the methodological aspects of such joint activities have
not been sufficiently studied. The aim of the article is to
present the characteristics of the subject educational en-
vironment (SEE) as a factor in achieving the priority goals
of teaching mathematics in secondary schools using the
example of joint design of visual technology with stu-
dents. To achieve this goal, theoretical methods of scien-
tific research were applied: analysis and generalization of
scientific, pedagogical and methodological literature; sys-
tematization of the information received; modeling. The
following empirical methods were chosen: question-
naires; analysis of diagnostic work of students; presenta-
tion of data in graphical form. As a result, the basic prin-
ciples of SEE design were formulated, its model was con-
structed, and the author's original approach was tested.
The theoretical significance of the research is repre-
sented by the formulated principles of designing a sub-
ject-based educational environment: student-centered
approach; openness of the educational environment; in-
tegration of the digital environment, where artificial in-
telligence is its important component; three-part struc-
ture of the educational environment; dosed gamification
of the educational environment. The practical signifi-
cance of the research lies in the development and testing
of a model for the joint design of a visual novel game
based on probability theory for ninth grade students. The
experience of implementing the model is shown by de-
scribing each of its stages: identifying emotional triggers
for studying mathematics; defining the subject content of
a novel; creating a storyline based on storytelling; devel-
oping character images using neural networks; choosing
a platform and creating a novel; testing the novel and an-
alyzing its results. Checking the effectiveness of the au-
thor's approach allowed us to conclude that the novel
game has a positive effect on overcoming mathematical
anxiety and developing students' subject and meta-sub-
ject skills.

Key words

open subject-based educational environment, meta-sub-
ject skills, teaching mathematics in secondary school, vis-
ual novel game
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BBenenme / Introduction

B HacTosd1Iee BpeMsi Bo3pacTaeT pOJIb MaTEMAaTHKHM KaK YHUBEPCAJIbHOTO A3bIKa HayKI
" KOMMYHVKaIri, E)qi)q)eKTI/IBHOFO VHCTPYMEHTa CMCTEMHOI'O IIO3HAaHVIA MVIpa 11 0OBEKTVIB-
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HOVI peaJIbHOCTV. DTV TeHOEeHIINV HaXOOAT OTpakeHye B CycTeMe IIKOJIBHOTO MaTeMaTw-
yeckoro oOpasosaHus. [evicTBytolne denepaibHble paboune MporpaMMsl 110 yueOHOMY
npenMery «MatemaTuka» [1] ormpenersitor mpuopuTeTHBIe ey 00y4YeHVs MaTeMaTyKe B
OCHOBHOVI IIIKOJIe, CpeIyt KOTOPBIX MOXKHO BBIIEINUTD CiIeyolye 0bsacTu:

— o0racTe mpenMeTHBIX 3HaHUM (POpMMpPOBaHNIEe IIeHTPAIbHBIX MaTeMaTIIecKIX
IIOHATU);

—  00J1acTh «MHCTPYMEHTaJIbHOV MaTeMaTHKI» (popMupoBaHye (PYHKIIMOHAIBHO
MaTeMaTI4ecKoV TPaMOTHOCTM);

— 00JacTh «eCTecTBeHHO-Hay4YHOV KapTMHBI MUpa» (OCO3HaHMe pa3HOOOpasHbIX
CBsi3e71 MaTeMaTVKI C OKpYy Kalollley peajIbHOCTBIO, BOCIIPHATIIE MaTeMaTHKI KaK 4acTu 00-
11eV1 KyJIbTYpbl);

— 00racTh pa3sBUTHE y9eHNMKa (pa3BUTIIe TBOPUYECKMX CIIOCOOHOCTeT, II03HaBaTe Ib-
HOVI aKTVIBHOCTY, IHTepeca K M3y YeHWIO MaTeMaTVKI, OpMUpOBaHVe 1CCIIeIoBaTeIbCKIX
YMEHUM ¥ KPUTUYIECKOI'O MBIIIUIEHV).

YkasaHHBIe 11e/1 KOHKPeTU3MpPOBaHbl B Tpex IpyIliax IUITaHUpPyeMbIX 0Opa3oBaTe/IbHbIX
pe3yJIbTaToB: JIMYHOCTHBIX (Pe3ysIbTaThl B 00JIacTV BOCITUTaHVIsT), MeTallpeIMeTHbIX (OB/IafieHue
MeXXITPeIMEeTHBIMI HOHSTUSIMU U YHUBEPCAJIbHBIMIY YYeOHBIMM [AEeVICTBUAMM), ITpeIMeTHBIX
(oBJIa/IeHVIe 3HAaHVIAMY 1 yMEeHVAMY, COOTHeCeHHBIMM C cofiep>KaHyieM yueOHOro mpemMeTa).

B coBMmecTHBIX mccIenoBaHMsIX JTabopaTopuy MHHOBalM B oOpasosanvu HIY BIID
u obpasosarenrbHOro xosayara “Ultimate Education” [2] 6sun ompenerieHs! MypoOBbIe
TPeHIIbI COBPeMEeHHOTO 00pa30BaHI:

— «1erarormka 0eCKOH@IIMKTHOCTM», IIpeAIIoJiararolias co3gaHyie TapMOHUYHO U
«OT3BIBUMBOV» 0OpasoBaTeIbHOV Cpebl Ha OCHOBE 3MIIaTWM, 3MOLMOHAJIBHOTO VHTEJI-
JIeKTa ¥ OTKPBITOrO IMasIora;

— PpasBuUTHe MYJILTMMOAAILHOV ITeJarOTMKY, B TOM 4YMCyIe C VICIIOJIb30BaHVeM VICKYC-
CTBEHHOTI'O MHTeJUIeKTa (nastee — VIV);

— TOrpy’keHVe OOydarommxcs B BOOOpakaeMble MUPBI KHIT, MyJIbT(WIBMOB VI KMHO-
pVITEMOB € aKTVBHBIM VCIIOJIb30BaHeM TeXHOJIOT MV BUPTYaJIbHOV V1 JIOIIOJTHeHHOV peaIbHOCTVA;

— VIMMEPCUBHBIV ITOIXOMI K o6yqumo, IIOCTPOEHHBIVI Ha OCHOBE reVIMVI(pMKauVM.

Taxwie TpeHIbI ABIISIOTCS JIOTMYHBIM OTBETOM Ha IICHIXOJIOTO-IIefIarormyeckie ocooeH-
HOCTW V1 COOTBETCTBYIOIINI 00pa3oBaTesIbHbIN 3alIPOC CeTOHAIITHEeT 0 ITI0KOJIeH Vs IO POCT-
KOB, Ha3bIBaeMbIX ITOKOJIEHVEM «ajIbdar.

CucreMHO-TIeATeIIBHOCTHAS M JIMYHOCTHO OPVIEHTHPOBaHHAas IapaJirMbl OTeYeCTBeH-
HOTO IIIKOJIBHOIO OO0pa3soBaHVs IIpeIosiaralT, UTO JOCTVDKeHVe IUIaHMpyeMbIx oOpasoBa-
TeJILHBIX Pe3yJIbTaTOB [JOJDKHO OCYIIECTBIIATBCA C OIOPOV Ha pasBUTHeE JIMYHOCTY yYeHKa B
poriecce y4eOHOVI e TeJIbBHOCTY, PV 3TOM OOYYaIOIINVICA SIBJIsIeTCsl aKTVBHBIM YYaCTHUKOM
yKa3aHHOIO ITpoliecca. DTO BO3MOXKHO ITPV HaJIMUMIM COOTBETCTBYIOIIeV 0Opa3oBaTesIbHOV
cperpl KaK HEKOTOPOTo KOMIUIEKCa YCJIOBUM [IJIsi CAMOPAa3BUTHsL, OOyUeHVIsI 1 CaMOOOYUeH s
IIIKOJIbHMKA C YYeTOM COBPeMeHHBIX TpeHI0B oOpasoBaHys. Llepio cTaThy gBjIsieTcs IIperl-
CTaBJIeHVe 0coOeHHOCTe! ITpeIMeTHO oOpa3oBaTesibHOM cpepl (Hastee - IIOC) kak dakropa
JOCTVDKeHVsI IPYOPUTETHBIX 11eJleVt 0O0ydeHs MaTeMaTVKe B OCHOBHOW IIIKOJIe Ha ITpuMepe
COBMECTHOTO C O0YyUarOIIVMVCS IIPOEKTVPOBaHS BI3yaIbHOVI HOBEJUIBL.

O030p nureparypsl / Literature review

B Hayke HEeT eJVMHOI'0 II0AX0da K OIIpelesICHVIO ITOHATVA <<O6pa30BaTeIIbHa$I cpena».
Poccuiickme y4deHbIe, OIIVpasiCh Ha KYJ'[BTypHO-T/ICTOpT/I‘IeCKI/IVI IIOIXO, BBICTpanBarOT TE€O-
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peTnyecKe Mozen oOpa3oBaTeJIbHO CpeIbl, KaXkas 13 KOTOPBIX MMeeT CBOV 0COOeHHO-
Ty 1 CTPYKTypy. CormmacHo 3KoJIoro-ImaHocTHOV Mozier B. A. SIcBuHa [3], oOpasoBaTesns-
Hasi cpefla OIIpelesiseTcsl KaK CrcTeMa BJIVISIHUIL U YCJIOBUM, KOTOpble POPMUPYIOT JINU-
HOCTb TI0 33/JaHHBIM ITapaMeTpaM VI CO3Iai0T BO3MOXXHOCTM JIJIS €€ Pa3BUTISL B COLIMAIBHOM
Y IIPOCTPaHCTBeHHO-MaTepraIbHOM oKpyxXeHun. B. B. Pybuos [4] npemiaraer koMMyHM-
KaTMBHO-OPMEHTNPOBAHHYIO MOIelIb, B KOTOPOV oOpa3oBaTesIbHas cpefia — 3T0 popMa co-
TPYIHIUYIECTBA MeX/y cyObekTamy 00pa3oBaTeIbHOTO ITpoliecca. B aHTporo-icmxosorde-
cxkomt moperm B. V1. CitobomumkoBa [5] oOpa3oBaTertbHas cpezia IIpecTaBiieHa KakK CHCTeM-
HOe JVHaMITdecKoe oOpa3oBaHue, SBJIIOIIeecsl pe3yIbTaTOM B3aVIMOIeVCTBS IIPOCTpaH-
CTBEHHO-TIPEIMETHOTO, YIIPaBJIeHYeCKOro KOMIIOHEHTOB V1 caMOro ydaierocst. B paborax
aBTOPCKOTO KOJUIEKTVBAa MOCKOBCKOTO TOCYIapCTBEHHOTO IIeIarorMiecKoro yHBEepCUTeTa
(E. M. Bapcyxosa, A. K. bentontyiikas, E. B. Vsanosa, T. H. Jlesan, T. I'. IlImMuc, M. A. Ycru-
HoBa, M. b. JTo3oBckuiz) [6] oTMeuaeTcs crierdumka 3apyOeXHBIX McciIeloBaHM 0Opa3oBa-
TEJTBHOVI CpeZlbl B KOHTEKCTe «3(PPEeKTMBHOCTI» 00pa30BaTeIbHOTO YUPEXKIeHS KaK COLIV-
JIBHOVI CHICTEMBI — (PU3NUIECKOTO OKPYKEeHNs, AV3arHa 1 apXUTEKTy Pbl, SMOILIVIOHAIBHOTO
KIMMaTa, KadecTBa y4eOHO-BOCIIMTATEIbHOIO IIpoIlecca, JIMYHOCTHOTO OJIaroIoirydiis
u ap. TakmumM 0OpasoM, MCciIeyIOTCs VI OLIeHMBAIOTCS TaKye COCTaBIISIONIe 0OpasoBaTeIb-
HOVI cpefbl, KaK pusmdeckasi (MaTepmaibHas COCTaBIISIONIAs YIeOHOTO 3aBeeHs), COL-
asIbHasl (B3aMMOJIeVICTBIE CyOBeKTOB 00pa3oBaTeIbHOIO IIpoliecca), SMOIMOHaIbHas (Co-
37aHMe 6J1aroIpusTHOM IICUXOJIOIMUecKo aTMocdeprl), KyJIbTypHas (yueT ocoOeHHoCTe
MUKPOKYJIBTYP U LIeHHOCTEV!, BIIMSIONIVIX Ha 00pa3oBaTesIbHBIN IIPOIIecC).

B Harmen pabote Oynem onmparbcst Ha Mofeinb B. V. I1anosa [7], ompenertstornyto 06-
pa3oBaTeJIBHYIO Cpefy KaK CHCTeMY IICMXOJIOTO-TIIeIarOTMYecKMX ¥ OpraHM3allVIOHHBIX
YCIIOBVIVL M1 BO3IIEVICTBUI IJII KOTHUTVMBHOTO, SMOIIMOHAJIBHOTO 11 KOMMYHMKATMBHOTO pas-
BUTVSL IIIKOJIBHIMKA B COOTBETCTBUV C €70 OCOOEHHOCTSMY, II03HaBaTe/IbHBIMY VIHTEpeCcaMuL
VI BeyILIVIMM I1eJIsIMU OOy YeH s,

B nHacrosiee Bpemsi Mbl HaOoaeM TpaHCcOpMaIIMIO IOHSATHSL 00pa3oBaTeIbHOM
cperibl, OOyCJIOBJIEHHYIO TaKuMM paKTopaMy, KakK IndpoBu3alins 1 siBjleHve IaHIeMnl,
BBbI3BaBIIIeTI MACCOBBIVI Ilepexoy], Ha AMCTaHIIMOHHOe oOpa3oBaHme. OOpasoBaTeibHas cpefa
HaJIeJISIeTCsI CBOVICTBOM «OTKPBITOCTV» VI pacCMaTpMBaeTCs Kak ITI00aTbHBIV (DOH I pas-
JIMYHOTO B3aVIMOIEVICTBIIS YYaCTHMKOB 00pa30BaTeIbHOTO IIpoliecca 11 CBOOOIHOTO BEIOOpa
oOydaroryMcst oOpaszoBaTesTbHOM TpaekTopuit. Tax, mo muenmto B. O. 3uHuenko [8], oT-
KpBbITasg o0pa3oBaTeIbHasI Cpefia II03BOJIIeT BEICTPOUTD CUICTEMY OTHOIIIEHTI MEX]TY Y9acT-
HMKaMM o0pa3oBaTe/IbHOTO IIpoliecca yepes X B3aMOJIeVICTBYIe C Pa3INIHbIMI COLVaIb-
HBIMI MHCTUTYTaMM C 11eJIbI0 Pa3BUTHS JIMUYHOCTY y4arrerocs. B nccnenosanvm O. C. Jle-
BeHcoH, AManu [lacyku [9] orMeuaeTcs, UTo OTKpEITasd cpezia, KOTOpasi IIOOIIpsieT CaMOCTO-
ATeJIbHOCTh, BHUMATeJIbHOCTD U IIPYHMMaeT OLIMOKI, MOXXeT ClIOCOOCTBOBATh FeHepupoBa-
HVIIO VIV, a «OT3BIBUMBOCTD» CPeIIbl ITOIePKIBaET JINIHYI0 MOTVBALIVIO VI IIOBCETHEBHYIO
KpeaTBHOCTb. LlndppoBast cperia HTerpupyeTcs B yueOHBIV IIpoliecc U IIpeoOpasyeT ero,
nesast Oostee TMIOKMM, MHTEPAKTVBHBIM 1 II€PCOHAIM3MPOBAHHBIM, PACIINPSIS BO3MOXKHO-
CTV [y1si OOydeHMs 1 aanTupysi oOpasoBaTesIbHble IPaKTUKM K COBpeMeHHBIM TeXHOJIOT V-
4JecKlMM BbI30BaM. B omnpenernenun nmudposont obpasoBaTesIbHOV Cpedbl HET OJHO3HAYHO-
CTU, HO MMeeTcsI OOIlee IIpefIcTaBIIeHNe O Hell KaK O crcTeMe, BKJIIoUalollell COBOKYITHOCTb
MHQOPMaIIMOHHBIX 1 HMPPOBBIX PECYPCOB U TeXHOJIOTUI VX IPVIMEeHeHVs I JOCTVIKe-
HVISI 3aIUIAHMPOBAHHBIX Pe3yJIbTaToB 00yueHms. Hapumep, B paMkax demeparbHOro mpo-
exTa «lIndposasg obpaszosarenbHas cpema» [10] oHa paccMaTpuBaeTcss KakK OTKpPBITasi CU-
cTeMa MH(MOPMAILIOHHBIX PeCyPCOB, HallpaBJIeHHBIX Ha pellleHe 00pa3oBaTeIbHbIX 3a71ad,
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a «OTKPBITOCTb» MTOJIpa3yMeBaeT BO3MOXXHOCTh MOJIepHM3aIIVV V1 [JOIIOJTHEH VIS HOBBIMY TeX-
Honorvsavu. O. H. wtosa [11] B cBoMx McciieoBaHMsIX aKlleHTUpPYeT BHUMaHMe Ha TOM,
uTo IMdpoBasi cpefa IpefcTaBIgeT cOOOV COBOKYITHOCTh B3aMMOJIEVICTBUIL B 0Opa3oBa-
TeJILHOM IIpoliecce, peayin3yeMbIX uyepes 11 poBble TEXHOJIOIMN 1 pecypchl. B mndposon
nvmakTike [12] ormedaercs, uro nudposast oOpasoBaTebHas Cpefa CIIOCOOCTBYeT co3/ia-
HUIO YCJIOBUI I OOydYeHms, pas3BUTWSL, BOCIUTAHMSA ¥ COLMaIM3ALNM  YUaIIVXCH.
T. H. Hockosa [13] mccienyeT BpeMeHHYIO TpaHCOpMAalIMiO I POBOVL Cpeabl, OTMedast
TaKye ee 3Tallbl, KaK I poBasd TpaHcdopMaIys MaccoBoro obydeHmss; myudposasi TpaHc-
dopmaryis mepcoHaIM3MpPOBaHHOIO 0Oy4YeHNsl; KOHBepreHIInsa Iy poBoit oOpasoBaTesib-
HOTVI CpeJIbl, CO3[IaroIasi yCIOBYs ISl HeIIPephIBHOTO 00pa30BaHMs JIMIHOCTIA

B MeTomydeckmx mccieqoBaHMSIX paccMaTpVBaeTcs ypOBeHb IIpeIMeTHOV oOpa3oBa-
TEeJIBHOVI CPebl, IIPVI TOM Hay4HBIVI ITOVICK COCPeIOTOUeH B 00JIacTy reviMmPIIKaIimL 1 ViC-
KyCCTBEHHOTO MHTeJUIeKTa KaK MHCTPYMEeHTaJIbHOIO OTBeTa Ha «BBI30BBI» 1I(PPOBOTrO IIOKO-
nenvst. B pabore M. Dmmwibayma [14] m3ydaeTcs BOIpoc MHTeTrparyy MaTeMaTIecKX TP B
y4eOHBIV ITporiecc. ABTOp ITOKa3bIBaeT, YTO TaKas MHTerpallyis IIO3BOJIIeT CO3AaTh AVHaMVIde-
CKYIO cpefly 0OydeHs, B KOTOPOVI yU9eHVKV BOBJIEKAIOTCS B VICC/IEIOBAHIS, SKCIIEPVIMEHTHI U
cosuIaTe/IbHyI0 KOMMYHMKaIVIo. ABTOPCKIV KOJUIeKTHB [15] mccrtemyer ocobenHocTy oOpa-
30BaTeJIBHOVI CpeJIbl [T YYAIIMIXCS C HU3KOV YCIIeBaeMOCTBIO TI0 MaTeMaTVKe U JIOKa3bIBaeT
BIIVISTHIIE TeVIMVIPVIKAIIMY Ha YTy dIlleHVie KOTHUTVBHBIX CIIOCOOHOCTEN TaKMX yJaryxcs. Pe-
3yJIbTaThl PaOOTHI [16] MOKA3BIBAIOT, UTO yUallyecs MpedloYnTaioT IreVIMUUIIMPOBAHHYIO
cpery, KOTOpasi ClIOCOOCTBYeT MHTEePaKTMBHOMY VI aBTOHOMHOMY OOYUeHVIIO: TeVIMIIPVIKALIV
B YCJIOBVISIX CMEIIIAaHHOTO 0OyYeHsl MaTeMaTHKe TIOBBIIIaeT MOTMBALINIO, CAMOCTOSITEITEHOCTb
U 3allOMIMHaeMOCTh MaTepualla, a Takke yJIydlllaeT ycIleBaeMOCTh OOydJarolmxcs. YdeHble
A. Xpucromnyioc, C. Mucrakuzayc v gpyrve [17] nearoT BbIBOII, UTO 0OydeHve Ha OCHOBe UIp
sByIsieTcs 3PPEKTVBHBIM ITOIXOAOM K Pa3BUTHIO MaTeMaTWUeCKVIX HaBBIKOB, OTHAKO JIeXKa-
IIfVie B €T0 OCHOBE MEXaHV3MBI ellle He M3y4eHbl. B pabote [18] mperncrasieHa Takas dpopma
POTIEBOTI UIPBI, KaK IM(POBOe MHTEePAKTVBHOE ITI0OBECTBOBAHIE, KOTTIa ydalliecss COBMECTHO
paboTaroT Hafl, perieHyeM IIPO0JIEMHOVI MaTEMATIYeCKOV 3a[Ia4ll B COOTBETCTBUM C CIOXKETOM
I BEIOpAaHHOVI POJIBIO. ABTOPBI OTMETVUIV ITOJIOKUTETbHYIO IVHAMVKY MOTMBAIIVV 11 YMEHIN
OOyJaroIMXcs 10 BBIIBVDKEHMIO 1 apTyMeHTally MaTeMaT4eCKIX TIIoTes.

Baxxable pe3ysbTaThl BHEpPEeHNMS I€HepaTMBHOIO VICKYCCTBEHHOIO VIHTeIUIeKTa
(GenAl) B mpemMeTHYI0 0OpasoBaTesIbHYIO cpefy mosry4deHsl B pabore K. Yokuurron [19].
YueHsbIl1 aHaIM3MIPyeT BO3MOXHOCTH McIoIb3oBaHms GenAl B MaTeMaTiuecKoM oOpa3oBa-
HVV B YeTbIpex 00sIacTsX: pellleHVe MaTeMaTIYecKnX 3a/1a4; o0yJueHne MaTeMaTKe 11 00-
paTHas CBsi3b; afjalTallysi MaTeMaTUIecKuX 3afad K IOTpeOHOCTSIM 00ydJaromyxcst; Mol-
JepKKa yuuTesier MaTeMaTUKN B CO3IaHUM AMAAKTIYeCKOro MHCTPyMeHTapus ¥ IUIaH!-
poBanum. ITo MHeHMIO aBTOpa, MCKYyCCTBEHHBIVI MHTEIUIEKT CIIOCOOeH ITpMBeCTM K Kade-
CTBEHHOMY M3MeHeHWIO MaTeMaT4ecKoro o0pa3oBaHmsl, PV 3TOM MOXKHO BBIIEJIUTE CJle-
AyIOIVie ITepcIieKTUBHbIe HallpasileHns ncroiabsopanms VIV: kpurudecknit aHaims obyya-
forymMmucs mperyioxkeHHoro GenAl pelrieHnss MaTeMaTIYeCcKO 3alavull; COCTaBJIeHNe yue-
HVIKaMV MaTeMaTI4IecKVX 3a7ia4 Wiy paccka3oB-HOBeIUI B coTpynHmdecTtse ¢ GenAl; cosma-
HVe M300pakeHUI U1 BU3yaIn3alliy CIoXXeTa 3a7ault; IIpOoeKTpOoBaHe yUuTeIsIMI Ma-
TeMaTVKM 3a/IaHN, afallTUPOBAHHBIX IO/, MHIVBU/IYaIbHbIe IIOTPeOHOCTV 00y YatoIIXCs
Y YUYUTBIBAIOIIVIX PeTMIOHAIbHBIVI KOHTEKCT.

B paboTax oTeuecTBeHHBIX yUeHBIX MCCIIeTyeTCs IIOTeHIIMasl TeiiMumKaliim B 00s1acT
CO3[aHMs IIePCOHAIM3MPOBAHHOV 00pa30BaTeIbHOM Cpelbl, Pa3sBUTVS KpeaTMBHOTO MBIIII-
JIeHMs V1 TIO3HaBaTeIbHOTO MHTepeca K o0yueHmto MateMaTike. B cratbe M. V1. bouaposoiz,
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T. H. Moxaposort, E. B. Cobosnesori, T. H. Cysoposoii [20] ripericTaBiieHs! pe3ysibTaThl BHEI-
peHMs B Ipoliecc oOydeHMsT MaTeMaTViKe HeJIMHETHOV Cpebl BM3YyaIbHOV HOBEJUTHI B MH-
TepakTMBHOM IpocTpaHcTBe AXMA Story Maker 1 mokasaHO IIOJIOXXUTeIbHOE BIIVISIHME Ta-
KOVI Cpefibl Ha ypOBeHb y4eOHBIX JOCTVDKeHM MKoIbHUKOB. E. B. ITosgHaxosa [21] mperia-
raeT MIero ITPOeKTPOBaHs IeViMPUIIPOBaHHOV OOpa3oBaTe/IbHOV CpefIibl Ha OCHOBE TeX-
HOJIOIV TeMaTU4ecKMX BeO-KBeCTOB I10 MaTeMaTHKe Il IHTerPUPOBaHHOIo (popMmpoBa-
HWS IPeIMeTHBIX, MeTallpeMeTHbIX 1 KpeaTuBHbIX yMeHun ydamyxcsa. C. C. CtagHuk n
K. A. TTammaggs [22] vccemyoT BCIIOMOTaTeNTBHYIO TeVIM-Cpety sl 0OyUueHMsl MaTeMaTHKe,
KOTOpas CIIOCOOCTBYeT aKTMBM3aLiYI [I03HABaTeIbHOV aKTUBHOCTY ¥ (POPMUPOBAHMIO YH-
BepCcaJIbHBIX YueOHBIX AeVICTBUM IIKOJIbHMKOB. B pabore IO. H. Kosmosors, E. A. SIposor [23]
IIpeficTaB/IeHa MOfleIb aKTVBU3allMY ITI03HaBaTeJIbHOTO MHTepeca V1 IOBbIIIeHns 3 eKTrB-
HOCTM 00y4eHIs MaTeMaTKe Ha OCHOBe reiiMuUKaly ¥ MHTerpaiu ¢ ApyrMiu Ipes-
MeTamn. Cpefivi TOJIOKUTEIbHBIX 3(pdeKTOB BHeApeH MOIe/ IV aBTOPbl OTMeTVIIN I10sBJIe-
HVie MOTUBAIIMM K VICCIIeIOBaTeIbCKOVI JesiTeJIbHOCTH, aKTMBU3ALIVIO TBOpYecTBa 1 3JleMeH-
TOB MIDKEHEpHOTO MBIIIUIEHN, y9acTyie B OJIMMITMangax v KoHKypcax. B padore E. B. I'yster-
HyHOM 1 A. [1. OMapoBot [24] aHaIM3MPYIOTCS IePCHEKTUBEL 1 PUCKY IIePCOHaIN3MPOBaH-
HOVI cpefibl 00y 4eH s MaTeMaTyKe C MCcrosb3oBadeM VIVl ABTOpEI yKa3bpIBalOT Ha IIpeVMy-
miectsa VIV B oOacTy rOKovt aganTary yaeOHbIX MaTeprasIoB VI METOVIK IO, MHAVIBVIY -
aJIbHble TIOTPeOHOCTY 0OyJaroIyXcs, OJHaKO IIpU 3TOM aKTyabHa ITpobsieMa IoucKa Oa-
JlaHCa MeXIy MHAVBUAyaI3aler ydyeOHoro Ipoliecca 1 KoyuladbopaTvBHBIM 00ydeHeM,
o0ecrieunBaroOIIM pa3BUTIie KOMMYHMKATVBHBIX YMeHUI 1 camopery . ITorentan B
peleHny JaHHOV ITpo0sIeMbl aBTOPBI BUAAT B IPVIMEHeHUY MeTOJI0B aKTMBHOIO 00ydeHvis
u revivmdmkarvm. B. K. Korrobaes 11 V1. K. Mopo3sosa [25], paccMaTprBast BO3SMOXXHOCTY VC-
II0JIb30BaHM MCKYCCTBEHHOIO MHTeJUIeKTa B 0Oy4YeHMV MaTeMaTyKe, OTMeYaloT He TOJIbKO
ero IOJIOXKHUTe/IbHbIe, HO 1 HeraTuBHbIe 3 @deKTbl, B 4acTHOCTY, ¢ Itomotpio VIV yyernkn
pelaT MaTeMaTU4YecKylo 3a/jady, He Ipwlaras /I 3TOr0 HUKaK/X YCVIINM, ITOJIy4YaroT He
TOJILKO TOTOBBIVI OTBET, HO U ITOJIpOOHOe peliieHue.

ITomBops mTOT, IIepednciIvM yCTaHOBJIeHHbIe B OTe4eCTBeHHBIX 1 3apyOeXXHBIX MccIle-
JAOBaHISX IperMylllecTBa BHeApeHMsl reiMUUKaIUM M MCKYCCTBEHHOI'O VMHTeJUIeKTa B
MIpeIMEeTHYIO (MaTeMaTUYIeCKyI0) 00pa3oBaTeJIbHYIO Cpemy:

—  pa3BuUTHe AVBEPreHTHOIO MBIIIUIeHNs, IIpelolaraillero reHeprpoBaHye pas-
HOOOpa3sHBIX MAeVI PV PeIIeHN IPOOJIEMHBIX CUTYallu;

—  CHVDKeHMe MaTeMaTM4YecKOV TPeBOKHOCTY, UTO OOy XIaeT yJallyxcsl K SKcIepu-
MEeHTaJIbHOVI U VICCIIe[IoBaTesIbCKOVI e TeJIbHOCTY;

—  pasBuUTHe COTPYAHUYECTBa 1 KOMMYHMKAIIMN Yepe3 IPYIIIOBYIO paboTy, Mpero-
JIararoIlyo oOMeH MIessMI M CTpaTervsiMI MeXI1y y4aCcTHMKaMU UTPbI;

—  pasBUTHMe HaBBIKOB pellleHNs MaTeMaT4ecKMX 3a7ad yepes ajjalTalliio yueOHOro
MaTepuasia K IIOTpeOHOCTSIM 1 BO3MOXKHOCTSM OOy YaroImXcs.

OrtkpelTas obpaszoBaTesibHas cpefia 1o pasyMeBaeT, 4To B ee IPOeKTUPOBaHMM y4JacT-
ByeT He TOJIBKO y4uTeJIb, HO M YUYeHMK, OJJHaKO BOIIPOC O MexaHM3MaX TaKOIro IIPOeKTUpPO-
BaHMA M3y4YeH Hel0CTaTOYHO.

Metononornueckas 6a3a ncciaemosanms / Methodological base of the research

ITpoexTrpoBaHye OTKPBITOM IIPeIMeTHOV 00pa3oBaTeIbHO CPelbl B CHICTEMe OCHOB-
Horo ob11ero o6pasosaHs IMeeT cBov ocobeHHOCTI. Hamrt 6p11 IpriMeHeH KOMIUIEKC Teo-
peTrJYecKmx MeTO 0B Hay4YHOTrO IO3HaHMsl, BKIIIOYAIOIINY aHaJIu3 1 0000IIeHne Hay4Ho-

181



E. B. ITo30usaxo8a, A. B ®omuna, I1. M. Baeba

IIeJarOrYecKov ¥ MeTOIYEeCKOVI JINTePaTy Phl, Iy OIMKaIuil B BeAyIIMX HayUYHBIX OTede-
CTBEHHBIX U 3apyOeXXHBIX XypHaIaX II0 IIpobIIeMe MCCIIeTIoBaHsT; CUCTEMAT3alVIO TI0JTy-
ueHHOV MHQOpMalmy; MOAeIipoBaHe. B KauecTBe SMIIMPIYECKVIX METOIOB ObUIM BBI-
OpaHBI aHKeTHpOBaHNe; aHAIN3 VI OLleHMBaHNe AMAarHOCTUYeCKX paboT 0OyJaroImxcs;
IpeficTaB/IeHVe JaHHbIX B Ipadmdeckon popme.

ITpu cosmanrmm otkpbrTort [IOC MBI onmpasmich Ha ciIeyIoIIyie TOI0KeH:

1. OBpa3zoBaTesIbHBIN ITPOIIECC OPMEHTMPOBAH Ha YUeHMKa: MIMEHHO OOyYaroIiics C
€T0 TIOTPeOHOCTSIMI 11 BO3MOXXHOCTSIMM SIBJISIETCS. OCHOBHBIM CyOBeKTOM 00pa3oBaTeIbHOM
JeSTeIIbHOCTH, a OXXVIAeMbIVI pe3yJIbTaT AesITeIbHOCTV COOTHOCUTCS C BEIYIIVIMI 1€/ IsIMI
oOydJeHMs MaTeMaTHKe 7 VIMeeT OCHOBOIIOJIararolee 3HadeHme (puc. 1).
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Puc. 1. Ocobenrocmu npedmemuoil omxpsimoi 06pasobameasHoil cpedb:
0Ku0aeMbie pesyAbIanbl MAmMeMamuneckon 0eAmeAbHOCTU

2. OTKpBITOCTb Cpefibl IoJIpa3syMeBaeT ee pasfie/ieHre Ha BHEIIHIOI 11 BHYTPEeHHIO
OTKPBITOCTb. BHeITHSSI OTKPBITOCTh O0ecriednBaeT IrmOKoe pearvpoBaHVe Ha M3MeHeHue
COIMaJILHO-TIearOrMIecKoV CUTyalyl U IpeooJIeHrie KOHTeKCTa IIKOJIbl. BHyTpeHH:a
OTKPBITOCTb IIPEIOCTABIISIeT BOSMOXKHOCTh BBIOOpa YYEHVKOM obpa3oBaTeIbHOVI TPaeKTo-
pvy, IIpU 3TOM IIKOJIBHVIKIM BOBJIEKAIOTCS B IIPOITEeCC ITPOEKTUPOBAHM Cpebl, CTAaHOBATCS
coszaresiaMy MHQOpMaIUy 1 oOpa3oBaTeIbHBIX PeCcypcoB, JeMOHCTPUPYIOT OBJIafleHue
3HaHVSIMU IIOCPEeICTBOM CO3VIAHIL.

3. limdposasi cpera MHTerprpoBaHa B IIpeIMETHY IO 06pa30BaTeJTbHy10 cpemy; ICKy CCTBEeH-
HBIVI IHTEJUIEKT SIBJISeTCS BAKHOV COCTaBJISIOITIEN Lmq)pOBOIZ cpenpl, oDecrieurBasi ee MIHTeIUIeK-
Tya/IbHOCTh, aBTOMaTV3alIO ¥ aganTvBHOCTh. C MO3MIMIL CHCTEeMHOro IIofxona Iwdposad
cpera ompeiegeTcs Kak CrCTeMa, BKIIFoYarolTiasi COBOKYIIHOCTb MH(OPMAIIVIOHHBIX 1 IIPPOBBIX
PecypcoB 11 TeXHOJIOT MV VX ITPVIMEHeHVI [Is1 3aIUIaHVPOBAHHBIX Pe3yJIbTaToOB 00y UeHVs.

4. CTpykTypa HpOeKTHUpyeMoOV oOpa3oBaTelIbHOM Cpedbl OTpakaeT COBPeMeHHBIN
B3IUISA7] Ha oOpa3oBaHMe KaK Ha B3alIMOZEVICTBIe MeX]ly ydacTHMKaMy 0Opa3oBaTeIbHOIO
npornecca. B crpykrypy I1OC BrIIOUeHB KOMMYHMKATVBHBIV, PeCypCHBIV U1 TeXHOJIOrYe-
CKUVI KOMITOHeHTHI. KOMMYHMKaTUBHBIVI KOMITOHEHT OIperesisieT KOMIUIEKC YCJIOBU B3a-
VIMOIEVICTBVS Cy6T>eI<TOB obpa3oBaTeIbHOTO IIpoIiecca U IIpeJIcTaBiIeH IIPOCTPaHCTBOM B3a-
MMozeVIcTBIsL, dopMaMM B3aMMOAEVICTBIIS, a TakKe MHCTpyMeHTaMI yIIpaBJIeHNs B3alMO-
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JeVICTBIEM CO CTOPOHBI yumTessi. PecypcHbINT KOMIIOHEHT - 3TO AMIAKTIYecKe MaTepu-
ajIbl, HalpaBJIeHHble Ha [JOCTVDKeHNe IUIAaHMPYeMBIX 0Opa3oBaTeIbHBIX pe3ysIbTaTOB U
BKJTIOUAOIIVe KOMIUIEKC 0OyJaroIyX MeTallpeIMeTHBIX 3a/laHN, AMarHoCTIYecKyie MaTe-
puaiel U rerMudUIIpoBaHHBIe I POBble 00pa3oBaTeIbHBIe pecypchl. TexHoormde-
CKMVI KOMIIOHEHT IIPOeKTVPYeMOVI Cpefbl OIlpefiesisieT CpercTBa, MeToAbl 1 POpPMBL Opra-
HM3aMy o0ydeHst MaTeMaTyKe (puc. 2).
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Puc. 2. Modeav omxpuimoil npedmemHon 0bpasofameston cpeds

5. HosuposaHHas revMmdmKaiysa oOpa3oBaTesIbHOVI Cpelbl IIofpa3syMeBaeT yMepeH-
HYIO V1 ITIPOIyMaHHYIO MHTeTpallyIo 3JIeMeHTOB UIPhI B IIpollecc 0Oy4YeHnsl MaTeMaTlKe Tak,
YTOOBI COXPaHWTH pa3yMHBIVI OaJlaHC MEXX/Ty MIPOBBIMI V1 0Opa3oBaTe/IbHbIMM acrieKTamyL. Be-
AyIIMMY 37IeMeHTaMy reviMuduKaryy Hamy ObUIv BRIOpaHBI TeMaTudecKyie BeO-KBecThl 1
cropurervHT. Kak 1okasaHo B Harrert padote [26], TeMaTidecKiiit BeO-KBeCT Ipeariosaraer
BBIIIOJTHEHVe O0yJarolMIcs yueOHO-TI03HaBaTe/IbHBIX 3a/IaHNM 110 TIOVCKY M OTOOpY MH-
dopmaruit ¢ mCIIONIE30BaHMEM VHTEPHET-PecypcoB ¥ CIIOCOOCTBYeT MHTerprpOBaHHOMY
dopMIIpOBaHIIO MeTaIIpeMeTHBIX M KpeaTMBHBIX YMeHUI oOydarorxcs. CTopuTe UImHT
IIOCTPOEeH Ha IOBeCTBOBaHWM VICTOPUIL C OIpefieJIeHHOV CTPYKTYpPOVI, FeposiMI 1 IIepcoHa-
KaMM, CIO’KETHOVI JIVIHVIEV], BKJTIOUaroIeVt KOH(MIIVIKT 1 pa3Bsa3Ky. PasHOBIIHOCTBIO CTOPUTEI-
JIVIHTA SIBJIIeTCsl MaTeMaTydecKasl HOBeJUIa, I7le IIaBHble FepoV CTaJIKMBAIOTCS C MaTeMaTyde-
CKOVI IIPO0OJIEMOVL, BOKPYT PeIIeHyst KOTOPOVI VI CTPOVITCS CIOXKET.

Pe3ynbrarsl ncciienoBanms / Research results

OcoOeHHOCTI OTKPBITOV IpeaMeTHO 00pa3oBaTeIbHOV Cpefbl IIPOVILIIOCTPUpPYeM
Ha ITp/IMepe COBMECTHOT'O C 00yJaoIIMMICs IPOeKTUPpOoBaHMA 11 poBoro pecypca «Busy-
aJIbHas HOBeJUIA II0 TeOPWUM BepOsATHOCTeV». Mopjerb MpOeKTMPOBaHMs yKa3aHHOIO pe-
cypca IIpeficTaBjleHa Ha puc. 3.

1) Botabaenue sM0yu0HANbHBIX MpU22epOB USYHeHU MAMeMAMUKU

B skcrieprimeHTe IIpUHSIIM y4acTiie YYeHMKM [eBSTOro kiacca (27 destosek). C I1eiIbro
onpee/IeHVsl IPUYVH MaTeMaTYeCKOVI TPeBOXKHOCTHM KaK CTPeCCOBOVI peaklyi Ha M3ydeHve
MaTeMaTVIKV OOydJaroIymcs ObUIO ITpeyIoKeHO IMCbMeHHO OTBeTUTh Ha CJIey IOl e BOIPOCHL:

1. Ha3zoBute BHelIHMe PaKTOPbI, KOTOPbIe BBI3BIBAIOT Y BaC UYBCTBO TPEBOTM IV
CTpaxa IIpy M3y4eHUM MaTeMaTVKIL.

2. Kakon 13 yueOHBIX KypcoB (ajireOpa, reoMeTpusi, BEPOSITHOCTD U CTAaTUCTUKA) BbI-
3bIBaeT y Bac HaMOOJIbIINe 3aTPyTHeHMs ?
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BblAB/IEHNE SMOLUMNOHANIbHbLIX TOUTTEPOB U3y4HeEHNA
MaTeEMAaTUKU

onpeageneHmne npeameTHoro cogep*XaHha Hosenbl

co3daHune CHOKETHOM IMHUM Ha OCHOBE cropuTennunHra

St
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ﬂP pa3paboTka 06pa3oB NepcoHarKen ¢ MOMOLLbIO HelipoceTen
(e
BblbOp NAaTdopmMbl 414 CO34aHMA HOBENbI

co3aaHune HoBe/l/Ibl Ha BbibpaHHOM nnhatdopme

(@) anpobauusa HOBE/JIbl U aHa/IU3 ee pe3ynbTaToB

Puc. 3. Modeav npoexmupobanus mamemamuueckoil BusyassHotl HoBeanbl

3. Kakme Bumbl 11 popMBI pabOTHI Ha YPOKe BBI3BIBAIOT Y Bac YyBCTBO KOMQOpTa U
OesomacHOCTM (rpymmoBas padoTa, MHAMBUAYyaIbHAs paboTa, urposas dopMa paboTsl,
SKCIEePVIMEHTEHI U MCCIIeNOBAHS, IVAJIOT C yamUTesIeM, AVajIor ¢ OMHOKIACCHMKaMM, paboTa
B OHJIAVIH cepBucax, gpyroe)?

4. Kakme Buapl 11 pOpMBI paOOTHI BB OBI ITPeAIIOWIN, YTOOBI IIPOPabOTaTh CBOTI «Ma-
TeMaTUYeCKUVI CTPax», KOTOPHIVI Bbl YKa3a/Ii B ITyHKTe 1?

DopMyMpysi IePBbIVI BOIIPOC aHKETBHI, MBI XOTeJIVI BBIABUTH BHEIIIHVIE SMOLIVIOHAJIbHBIE
TPUITEPBI, CK/TIOUVIB BHY TpeHHVIE (DaKTOPHI MaTEMaTIYeCKOVI TPEBOXKHOCTY (IIPVIMEPHI BHY T-
peHHVIX paKTOpoB: «He ymeto cumrars, He 3HaI0 TaOMIy yMHOXeHMs»; «He Mory peraTs
MaTeMaTI4ecKye 3ar1aun»; «He momHro dpopmysier» 1 11p.). Takmum oOpasoM, yiaoch ycTaHo-
BITb OCHOBHOVI CTPeCcCOp IS IEBSATMKIIACCHVIKOB — 3TO IIPEACTOLINAs cada roCyIapCTBeH-
HOro 3K3aMeHa (98 % pecrioHIeHTOB). AHaJIN3 OTBETOB Ha BTOPOVI BOIIPOC IT0Ka3aJI cileflyoIlee
IpOLIeHTHOe paciperesieHve: 22 % (6 4esloBeK) MCIBITHIBAIOT 3aTPyJHeHs TPV M3y YeHN aJl-
reGps1; 33% (9 uerstoBek) MCHIBITHIBAIOT 3aTPYAHEHV IIpY n3ydeHnn reomerpuyt; 45% (12 gesto-
BeK) VCIIBITBIBAIOT 3aTPyQHEHVS IIPY M3ydeHnM Kypca BepOsiTHOCTU ¥ cTaTCTUKIL. ITpn ot-
BeTe Ha TPeTWI1 BOIIpoc ObUIM Ha3BaHBI BCe IlepeuricieHHbIe POpPMBbl PabOThI, HO Ha JIMANPY-
IOITVIX TIO3UIIVSIX OKasaslachk «urposasi popma paboTsl» (78 %). Hamboriee momy iapHbIit OTBET
Ha YeTBEPTHINI BOIIPOC MOXHO CPOPMYyJIMPOBaTh KaK «pelleHre TPeHMPOBOYHBIX 3afad»
(93%), TIpM 3TOM HOPOVI YTOUHSIIVICh HIOAHCBL: «pellleHNe C yuuTeieM», «pellleHle C pereTy-
TOPOM», «pelleHre C TPYIIION OPY3er», «CaMOCTOSTEIIbHOE peIlIeHvIe».

Hamu Obu10 mpoBeieHo o0cy KaeHne ¢ 00yJaroIMMICs pe3ysIbTaTOB aHKeTPOBaHMSL;
B UTOre OBUIO IIPUHSATO pellleHle O CO3AaHUNM MHTepaKTVBHOV HOBEJUIbI II0 TeOPUN Bepo-
ATHOCTeV1, 11eJIb KOTOPOVI — IIOMOIITb AeBATUKIaCCHMKaM B HoAroroske Kk OI'D.

2) Onpedeerue npedmemmoeo cooepxanus Hobeasl

HarmostHeHMe MaTeMaTIUeCcKOTro cofep KaHMs 00ydaroIier UIPbl OCYIIeCTBIIUIOCh Ha
OCHOBE aHa/IM3a OVIAKTIYIECKMX MaTepUasIoB ISl IIOATOTOBKY YYaIMXCS K OCHOBHOMY
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rocyapCTBeHHOMY 5K3aMeHY II0 MaTeMaTlKe: TPeHMPOBOYHBIX BapuaHToB OI'D Ha meuar-
HOVI OCHOBe, CaliTOB 1 oOpasoBaTerbHbIX IUIaTdopMm (Hampumep, «Cmam T'MA» [27],
“math100” [28], 6ank 3amanrmt @UIIN [29] 11 op.). B pesyibTarte ObUIO BhIIEIeHO Tpu O10Ka
3a7a4: 3714V, pelraeMble Ha OCHOBe KJTaCCIUeCKOro IToaxXoa K IOHSITIIO BEpOITHOCTY; 3a-
Ja4y Ha IIpMeHeHVe OCHOBHBIX TeOpeM TeOpUM BepOSTHOCTEN 1 CTIeICTBUI M3 HUIX; 3a-
Ja4y, pelraeMble C IIOMOIIBI0 (POPMYIT KOMOVHATOPMKIM. ABTOPBI IIPVMEHSUIV IIPVIEMBI Ba-
PpBUpPOBaHMS YCIOBM 3a/1a4, BBOASA B (padyITy pernoHaIbHbI KoMIToHeHT. K cocTaBeHIIO
3a7av ObUIV IpVBJIeYeHbl yUalyecs: Kjlacc ObUT pasziesieH Ha IPYIIbI, KaKaas TpyIia Io-
JIydajia cepuIo 3a7ad, KOTopble HeoOXoayuMo ObUTO pernThb. PazoOpas pelieHne, yueHUKN
COCTaBJIsUIV aHAJIOTMYHBIE 3a/1a49/ Ha OCHOBE PeayIbHBIX CUTYaLIVi, BO3MOXXHBIX B VX TIOBCe-
AHeBHOV Xn3HM. Takym 00pa3oM, B KOHTEKCT 3a/1a4 ObUIV BKITFOUEHBI TAHHBIE O TOPOACKIIX
00BeKTax, IIpUpPOe, TyPUCTUUECKNX MapIIpyTax, reorpadimdeckmnx 0COOeHHOCTSIX Pof-
HoTo pervioHa. [Ipu cocraBeHMM 3aa4HOr0 MaTepiaia MCIoJIb3oBaIack momolrs GenAl.

3) Co30anue croxemHou AUHUU HA OCHOBe cmopumeniuned

B ocroBy croxera ObUIa 10JI0)KeHa IpOOJIeMHasi CUTYallns, VIEHTIYIHAs BbISBIIeH-
HOMY HeTaTVMBHOMY 3MOIVIOHaJIBHOMY TPUITEPY AEeBSATUKIACCHUKOB: YUEHVKY EeBSITOTO
KJ1acca Makcumy IIpeficTOUT caada MTOTOBOTO TeCTa II0 TEOPUI BEPOATHOCTEN, K KOTOPOMY
OH He ycIieJI KauecTBeHHO NoAroTosuThcs. 1o gopore B mkoiry MakcuM BcTpedaeT CBOVIX
IPy3€ei, KOTOPbIe IIBITAI0TCS [IOMOYb €MY B TIOZITOTOBKE K IIPEJICTOSITIEMY VCITBITaHMIO. [levt-
CTBUe pa3BOpauMBaeTCs B pOIHOM ropoze obydarommxca (HoBoky3sHelike), uto obecrieun-
BaeT y3HaBaeMOCTh CIOXKeTa U yCWIVBaeT IIpaKTIIeCcKyIo 3HaUMMOCTb 3afaHnit. Virpa BKiTo-
YJaeT TPY BETBY, KaXkIasl 13 KOTOPBIX COOTBETCTBYET OITpere/IeHHOMY OJIOKY 3a/1ad TeOpun
BEPOATHOCTEN. 3a KaXK[IOV BeTBBIO «3aKpeIuleH» OAVH M3 Tpex 1pyseri Makcrma, KOTOPBIV
VI BBIIIOJIHSET POJIb BUPTYaJIbHOTO IIOMOIITHMKA UIPoKa. B dwmmase mrper oObsasisercs
orleHKa MakcriMa 3a MTOTOBBIVI TeCT, KOTOPasl COOTBETCTBYET pe3ysIbTaTy pelleHVs UTPo-
KOM MaTeMaTU4ecKMX 3ajiay, IipeylaraeMbIX B IIpoliecce IIPOXOXK/IeHVsI HOBeJUIbI.

4) Paspabomxa 00paso8 nepconaxeil ¢ noMoujbo Helipocemei

[eBaTMKIIacCHMKAaM ObUT O3ByUeH CIOXKeT HOBeJUIBL; II0-
cjle Mbl HPeIOXKWIN Co34aTh I'epOeB WIPHI, WCIIOJIB3Ys
HevipoceTy. 3afaHyie 00yJaromyecs BHIITOITHSIIN IOMA, TI0 XKe-
JIQHWIO, HeVIpoceTy BBIOMpaym caMmocrosaTesibHo. Ha pwc. 4
IIpeJICTaBIeH IprMep 0Opasa ITITaBHOTO T'eposi, BBITOJTHEHHOTO
HevipoceTblo Kandinsky, koTopsivt pemioXmwI oauH 13 yde-
HVIKOB. AHaJII3 CTeHepPOBaHHBIX M300paskeHN A, ITpeIoCcTaB-
JIEHHBIX IIIKOJIbHVKaMVI, IT03BOJIVII HaM ClIeJIaTh BBIBOZ, O TOM,
YTO OOJIBIIHCTBO MO POCTKOB IIPeAIIOUNTAET CTIIb «aHVIMe»
(81%). IToaToMy reHepariv M300paskeHN 111 HOBeJUTbI ObUla
BBITIOJIHEHa B 3TOM cTwle. [ co3gaHus mepcoHaxert Mbl vcrioyb3oBam carTel CHARAT
GENESIS 1 CHARAT BIGBANG, mpu 3TOM HOCTapaich CO31aTh HEKOTOPBIVI 0000ITIeHHBIV
o0pas3 Ha OCHOBe PVICYHKOB, IIPEJIOKEHHBIX IITIKOIbHIIKAMIA

5) Buibop naameopmet 0454 co30aHus HoBeArbl

15t TpoexTHpoBaHMs 1 JaJIbHeNIIeV peai3aliii MHTepaKTUBHOM HOBeJUIb ObUIa
BbIOpaHa OecruiaTHas nporpamma — KoHCTpyKrop “Ren’Py”. Harr Bei6op 611 00yci1oBiieH
CIIeYFOIIVIMIU JOCTOVHCTBaMM IUIaTPOPMBI:

— IIPOCTOTa CO3MaHVS U pedaKTUPOBaH ClIeHaPVeB UT'P C MHTYUTUBHO ITIOHSITHBIM
MHTepdericom;

e

Puc. 4. Heitpocemv Kandinsky:
00pas eaabroeo eepos
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— Tonfep)XKa pas3IMUHbIX MHTEPaKTUBHBIX 3JIeMEHTOB (BBIOOP IIEVICTBUV, AMalory,
MVHW-UTPBL U TIP.);

— BO3MOXXHOCTb MHTETpalUM Pas/IMUHbBIX IpadpyaecKix 3JIeMeHTOB, BKIIOYasi 1300-
paxeHMs IepcoHaXxker, POHBI, aHMMAIIVIO U BUIIEO;

— THojepXKa ayanodarIoB s CO30aHMs 3ByKOBBIX 3 (eKToB, POHOBOV MYy3bIKI
I IV1aJIOTOB;

— Kpocc-TuIaTPOPMEHHOCTb: UTPHI, co3AaHHbIe Ha “Ren’Py”, MoryT paborars Ha pas-
JIVYHBIX OIlepallVIOHHBIX cricTeMaX, Bmodasg Windows, macOS, Linux, a Taxke Ha MOOWIIb-
HbIX ycTporcTax ¢ Android n iOS.

6) Cos0anue HoBearvl Ha BoiOparHoil naamgopme

[Tnatdopma “Ren’Py” mpemocTapiigeT BO3SMOXXHOCTb pa3spabOTKI UTIPbI-HOBEJUIbI Ha
s3bIKe IIporpaMmMmpoBaHms Python, mcmonb3ys cobcTBeHHBIE M300pakeHVIST; P 3TOM
oOecrieunBaeTcs BapMaTUBHOCTD BEIOOPa 11 IMHaMIYeckoe (popMmpoBaHye CiokeTa. Busy-
aJIbHOEe M300pakeHNe II0CIIeIOBaTeIbHBIX COOBITIII HOBEIUTBI aBTOPBI CO3[IaBaJIM C IIOMO-
1pio TIprutoxenns Ibis Paint. Hammicanme ckpurita mMrpbl ocyIecTB/IsUIOCh Ha SI3BIKe IIPO-
rpamMMupoBanus Python, mosToMy 11 ymoOcTBa JOIOIHUTENIBHO MCIIONIB30Bajlach IIpo-
rpamMa Sublime, omorarorias B 60s1ee KoMdopTHOV paboTe ¢ KoxmoM. yIMHa cKpwuIiTa
urpsel cocraswia 1519 crpoxk.

[Tpn 3amycke Urpsl ygamyecss HaOIIOOAIOT 3aCTaBKy, Ha KOTOPOVI pasMeIlleHbl IJ1aB-
HOe MeHIO ¥ Ha3BaHUe UTpHI (puc. 5).

Makcum 1 ero Apy3bAT BCTPEYAIOTCA MO AOPOre B WKONY

Puc. 5. 3acmabxa ugpvi-1oBens Puc. 6. Hauano uepui-nobeanv

B Hauasie moBecTBOBaHMS IIPOVCXOANT 3HAKOMCTBO C IIepCOHaXXaMM ¥ IIpoOIeMHOM
CUTYyaIers, KOTOpyo HeoOXOIVIMO PelInTh B IIpoliecce IIPOXOXKIeHMs UTPHI (puc. 6). [laee
OT UI'poKa TpebyeTcs BLIOpaTh Apyra, YTO COOTBETCTBYeT BIOOPY OIHOTO M3 Tpex OJI0KOB
3a7lad 110 TeopumM BeposiTHOCTen. I1lo Mepe HponBIDKeHMSI UTPOKa BO3pacTaeT ypOBeHb
CJIOXKHOCTM IIpefijiaraeMbIx 3aad. OljeHKa AeVICTBUI yYeHMKa OCyIlecTBIsseTcs B puHasle
UT'PBI, ITle OOBSABIIAeTCs pe3ysIbTaT HallMICaHWs UTOIOBOT'O TeCTa INIaBHbIM repoeM HOBeJUIbI.

PaspaboranHas HaM1 Urpa IpecTaBIieHa Ha aBTopckoM carmire [30].

7) Anpobayus HoBeasvl U aHAAU3 ee pe3yAbnamob

B mporiecce arrpoOariyi HOBesUIBbI KaXKIIbIV 00y JaroINTICS IIPOXOIWI TPV BeTBY UTPHI,
TaK KakK JIJI Ka4eCTBeHHO IOAroToBKM K OI'D OpIJI0 HeOOXOAMMO pacCMOTPeTh BCe BUJIBI
3aj1a4 110 Teopun BepositHocTel. [ToaToMy yueHMKM paboTasm ¢ I poBbIM pecypcoM Kak
Ha ypoKe (OflHa BeTBb UT'PbI), TaK M JJOMa (JBe BETBV UTPHI).

OuennBaHMe 1 aHaIN3 Pe3yJIbTAaTOB BHEIpeHVs HOBEJUIbI OCYIIeCTBIIsUICS IO TpeM
HaIIpaB/IeHIM: KauecTBO 00pa3oBaTeIbHOTO pecypca ¢ MO3UIIMM YUYeHNKa; pa3sBUTHe Me-
TaIpeIMeTHBIX YMEHWIL; pa3BUTIie HaBBIKOB pellleHs 3a7ay 10 TEOPUV BePOSITHOCTETL.
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JviarHOCTVKa 1O IepBBIM IBYyM HallpaBJIeHMSIM OCYIIeCTBIIsUIach C IIOMOIIIBIO aHKeT-
poBaHMs obyuaromyxcs. [leBATrKIacCHMKaM IIpeyIarajock OlleHUTh, KaKye U3 IIepednc-
JIEHHBIX MeTaIIpeIMeTHBIX YMEHUN Yy HMX Pa3BUBaJIVICh BO BPeMsi UT'PHI, a TakKKe ITOJIOXKM-
TeJIbHBbIE ¥ OTPUIIATeIbHbIE aCeKThI alfpoOrpyeMoro o0pa3oBaTeIbBHOIO pecypca VM CBOe
3MOIIMOHAJIPHOE COCTOSHMe (CM. TabsmILy).

AHKeTa AJIA OIICHKU Bq)q)eKTI/IBHOCTI/I BPISyaJIBHOﬁ HOBEJIUIbI

Hopoeoii dpye, muL npoutes obyuarouyyio uepy 6 gpopme unmepakmubron Hobessv no meopuu Beposmrocmeil. IIpeo-
Aazaem mebe oyeHums 3mom 0bpazoBamesvHbiil pecypc, a marxe oyenums ceds: cBoo desmeabHOCHb, cBOU IMOYUL,
YMeHUA U HABbIKLL.

MoTHBaIIMOHHO-OLIEHOUHBIV OJIOK
VIHTepaKkTHBHAs UIPa-HOBEJUIA II0 TEOPWN BEPOSITHOCTEV OYeHb YBJIeKaTe/IbHa
MHe HHOHpaBWICS CIOKET HOBEJUIBL M IHTEPECHbBIE IIePCOHAKNU
CroxeT HOBeJUIBL He IIOHPABWICS, IIEPCOHAXY HEMHTEpEeCHbIe
ITocrte mpoxoXxaeHMsT HOBEJUIBL P PeLeHNN 3afad 110 TEOPUM BEPOSITHOCTEN! SI IyBCTBYIO cedst
Bostee yBepeHHO
ITpovins HOBeIULY, 51 HaBepHSIKa CMOTY PELINTh 3a/1a4n 10 Teopum BeposiTHocTent Ha OI'D
MHe 6bUIO TPYIHO pellaTh 3a1a4n II0 TEOPUN BEPOSITHOCTEV IIPY TaKom (popMe paboThI, Kak HO-
BeJUIA

b0k MeTanrpeIMeTHBIX yMEHMM
Ouyenu, kakue U3 nepeuticAeHHbIX Huxe YMeHutl iy mebsa pasbubaiucy (npumenasucs) 60 6pema npoxoxoeHus uepbi-
HoBeanbL
- paccyXmaTh ¥ OpMyJIMPOBaTh BEIBOIBL
- 3KCIIEPMMEHTVPOBATh, BEIIBUTATh ¥ 00OCHOBBIBATH TMIIOTE3BI
- pabotatb ¢ mHpOpMaIIMe
- CTPOUTDb MaTeMaTu4IecKre MOIeIn
- BJIaJIeTh BOIIPOCHO-OTBETHBIMM ITPOLIeypaMu
- BJIaJleTh YCTHOVI ¥ IIMCbMEHHOVI MOHOJIOTMYECKOV Peybio
- paboTaTh B COTpyAHMUYIECTBE
- COCTaBJIATH IUIaH WIV aJICOPUTM pelleHNs 3a1a4um
- aHaJIM3MPOBaTh IIPOIIECC U Pe3yJIbTaT pelleHns 3a/1aum

Amarm13 0TBeTOB Ha BOIIPOCHI IIEPBOrO OJI0Ka aHKEeTHI MOKa3asl, YTO OOJIBIIVMHCTBO yda-
IIVIXCSI CYMTAIOT IHTePaKTVBHYIO HOBeJUTy O4YeHb yBileKaTe/IbHo (93%); oTMeuaroT ee yl1auHBIV
CIOKEeT ¥ MHTepecHBIX IepcoHaxell 24 dernoseka (89%). ITpumMeuaTesibHO, uTO B Kilacce He
HAITUTOCh YYaIIXCsl, KOTOPBIM ObI He TIOHPABIUICS CIOKET U epcoHaxm. I Iprobperm ysepen-
HOCTb IIpY pelleHnM 3ajlad 110 Teopun BepodTHocTelt 23 yueHmKa (85%); 78% yuarixcs yse-
PeHBI, UTO CIIPABATCS C 3aiadaMil II0 Teopuyt BepositTHocTelt Ha OI'D. OnHako Halwmich yde-
HIKV, KOTOPBIM OBUTO TPYHO pelliaTh 3afaun IIpyi Takovt (popMe paboThl, Kak HOBeIUIA (2 YeIo-
BeKa - 7%). IlosrydeHHbIe pe3ysIbTaThl HAIVISATHO IIpeficTaBsIeHbl Ha Ayarpamme (puc. 7).

MHse GbITO TPYIHO perIaTh 3afauv 110 TEOPUM
BEpPOSITHOCTEV! ITpY TaKovt hopme paboTsI Kaxk. .

. B %
. 78%
I 35%
. 89%
- 93%

ITpovins HOBEIIIY, 51 HaBepHAKA CMOTY PeITh
3a7aum 1o Teopun BepositHocTent Ha OI'D

ITocrte mpoxoXkaeHvisi HOBeJUTLI ITPY peIieHum

3a/1a4 I10 TEOPWUW BEPOSTHOCTEVI 5T UyBCTBYIO. ..

Mmse mToHpaBWICs CIOXKeT HOBEIUIBI VI MHTepecHbIe

IIepCOHaXM

VIrpa-HoBeruIa 110 TeOpUM BePOSTHOCTEV OYeHb

yBJleKaTeslbHa

Puc. 7. Pesyavmamut anxemupobaniis: MomubayuoHHo-0yeHouHbl1L 010K
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B oTBeTax Ha Borpock! BToporo 6s10ka ObUIM YKa3aHbI Bee IepeyriciieHHble MeTallpesl-
MeTHBble YMeHMs, [P 3TOM yMeHMe paccyXaaTb v PopMyJIMpoBaTh BBIBOABI OTMETVIIN
100% wcribrTyeMbIx. Taxoke BEICOKMT IIPOLIEHT OKa3aJICsl Y YMEHUN «3KCIIepUMeHTPOBaTh,
BBIIBUTATh 1 0OOCHOBBIBATh IUIIOTE3bI» (93%), «paboTtatsk ¢ mHPOpMartinen» (89%), «cTpo-
UTb MaTeMaTdecKrie Moperm» (96%). Cpenyt Ha3BaHHBIX YMEHWVI CAaMBIVI HM3KIV IIPOLIEHT
Y YMEHMSI «COCTaBJISATh IUIAH VIV aJITOPUTM pellleHns 3agaun» (44%). PesyiabpTaTsl BTOpOro
0710Ka aHKeTVpOBaHM: IIpefiCTaB/IeHbl Ha AuarpaMmme (CM. puc. 8).

aHaJIM3MPOBATh IIPOLIECC ¥ Pe3yJIbTaT PeLleHNs
3a1aun

I 78%
COCTaBJISITh IUIAH WIN aIroput™ peterves sagayuv [ 44%

paborare B corpyaviectse [N 81%

BJIA[IETH YCTHOW VI TIICBMEHHOV MOHOJIOTMTYECKOVI
peubio

BJIa[IeTh BOIIPOCHO-OTBeTHBIMM ITporienypamy [ 70%

I 74%

crponts Matematvdecke morterv [N 96%
pabotare ¢ nadopmanyer: I 89%

SKCIIEpVMIMEHTVIPOBAaTh, BIABUTATDH 11 00OCHOBBIBATh
TUIIOTE3bl

paccy>xpath n popmysmposats eiors! [N 100%

A 93%

Puc. 8. Pesyavmamui anxemupobanua: 640k MemanpeomMemHsix YMeHUt

J1J1s1 OI1eHKY HaBBIKOB PeleHNs 3a/5a4 10 TeOPU BEePOSTHOCTEN JIeBITUKIIAaCCHVKAM
ObUIa IpeyIo’KeHa AVarHocTdeckast padoTa, BKIIOYAIOIAs TPY 3a7aui M3 BbIIeJIeHHBIX
6r1okoB. PaboTa orreHMBasIack Mo TpagMIIMOHHON IIsTHOaITEHOM crcTteMe. KommdecTsen-
Has ycrieBaemMocTb cocTtasmla 100%, kauecTBeHHas — 67 %.

Taxvm 0Opas3oM, crpoeKTUpOBaHHAS COBMECTHO C OOYYaIOIVIMICS MHTepaKTVIBHAS
Urpa-HOBeJUIa OKasaiach 3PeKTUBHBIM HEMTPAIN3ATOPOM MaTeMaTUYeCKOV TPEeBOXKHO-
CTW, @ TAaKXKe CPEICTBOM Pa3BUTHS IIPEIMETHBIX VI MeTAIIPeIMEeTHBIX YMEHWVI IITKOJIbHVKOB.

3akrouenme / Conclusion

151 mocTVDKe Vst HPUOPUTETHBIX 1iejlert 00y4ueHVss MaTeMaTyKe B CYicCTeMe OCHOBHOIO
o01rero oOpasoBaHMsl HEOOXOAMMO HaI4dye COOTBETCTBYIOIIEN OTKPBITOM 0Opa3oBaTelIb-
HOVI CpeJbl, OTBeYaroIlell IICHXOJIOrO-IIeJIarorm4eckMM OcoOeHHOCTSIM 1 oOpa3oBaTeIb-
HOMY 3aIlpoCy COBPEeMeHHOI0 11 POBOroO HNOKOJIEHNs IO POCTKOB. AHAJIN3 OTedecTBeH-
HBIX U 3apyOeXXHBIX VCCIIeOBaHMT IIO3BOJIVII cAelIaTh BbIBO, 00 3pdeKTMBHOCTI BHepe-
HVIS 3JIeMEeHTOB reviMu@uKalum v MCKyCCTBEHHOIO MHTeJUIeKTa B 00pa3oBaTeIbHbI IIPO-
Lecc I pasBUTUS IIPeIMeTHBIX, MeTallpeIMeTHBIX YMeHUN M KpeaTMBHOCTH oOydaro-
myxcst. OTKPBITOCTB IIPeIMeTHOV 00pa3oBaTeIbHOM Cpefbl, TpaKTyeMas C O3V JINY-
HOCTHO OPMEHTVPOBAHHOI'O IIOAXO0/a, IIpedIIo/iaraeT BOBjIeUeHe IIKOJIbHVKOB B IIPOLIeCC
ee IIPOeKTMPOBaHMS, KOT/ja yUYeHVK CTAHOBUTCS He TOJIBKO «II0TpednTesieM» nMHMopMarimm,
HO 1 ee cosparesieM. OgHaKO MeTOAMYecKle aclleKThl TAKOr0 COBMECTHOI'O IIPOeKTIpOBa-
HVISI I3y Y€HbI HeTOCTaTOYHO.
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Ha ocHOBe KoMITTeKca TeOpeTUIeCcKX MeTOI0B ObLIM CPOPMYIIMpPOBaHbl OCHOBHBIE
rosoxxeHvs pu cosganum oTkpbeiTont ITOC: opueHTans Ha yuyeHVKa; BHEIIHAS W BHYT-
PeHHsI OTKPBITOCTb 00pa3oBaTeIbHOV CPellbl; MHTerpalls 1 poBO Cpedsl, ITie UCKYC-
CTBEHHBIVI THTEJUIEKT — ee BayKHasl COCTaBJIAIoNIas; TpexdactHas crpykrypa [1OC, sxmoya-
foIrasi KOMMYHUKATUBHBIVI, TEXHOJIOTMYECKUN M PECY PCHBIVI KOMITOHEHTHI; 103V pPOBaHHas
rerMuduKalms oopasoBaTesIbHOV Cpeslbl.

B xauecTBe vyumOCTpaIiy aBTOPCKOIo MOAX01a IpeficTaB/ieHa MOJIesTb COBMECTHOTO ITpO-
eKTUPOBAaHNSI VMHTEPAKTVBHOV BV3YyaJIbHOVI UI'PBI-HOBEJUIBI II0 TEOPUM BEPOSTHOCTEV IS
y4daryxcd AesaToro kiacca. OmbIT peasm3anyyt MOAe/IV IOKa3aH OIVICaHMeM KaXIIOro ee
STara: BbISIBJIIEHNE SMOIIVIOHAJIbHBIX TPUITEPOB M3yUYeHMsT MaTeEMATVKM C ITIOMOIIIBIO aHKeTH-
poBaHIL; OTIpenerieHe IIPeIMETHOTO CO/IEPKaHVIsl HOBEJUTBI; CO3/TaHVIe CIOXKETHOV JIMHMM Ha
OCHOBe TeXHOJIOIVV CTOPUTEeJUIVHTa; pa3paboTKa 00pa30B IlepcoHaKeVl C IIOMOIIIBIO Herrpoce-
Tev1; BBIOOp IUIaTOPMBI 1 CO3/JaHVie HOBeJUIBL; altpodariyisi HOBeJUTbI M aHaJIu3 ee pe3yJIbTaToB.

151 mpoBepku 3 PeKTUBHOCTM aBTOPCKOTO IT0/IX01a ObUIO MPOBeieHO aHKeTUpOBa-
HUe OeBSTUKIACCHMKOB, HallpaBjIeHHOEe Ha M3y4YeHVe SMOLIMOHAIbHOIO BOCIIPUSTVS HO-
BeJUIbI, MOTMBALIM K PEIIeHVIO MaTeEMaTUYeCKMX 3a1a4, MaTeMaTUYeCKOV TPEBOXXHOCTY, a
TaKKe Ha CaMOOLIeHKY MeTallpeIMeTHBIX YMEeHUL. /)11 OlleHKM yMeHU peleHns MaTeMa-
TUYeCKMX 3a7jad YYeHrKaM ObUTa ImpejIo’keHa IMarHocTidecKasl padoTa, o pe3yJibTaTaM
KOTOPOVI BBIUMCIIsJIACh KOJIMUeCcTBeHHas M KaueCTBeHHas yCIleBaeMOCTh. BruT criertan BBIBOJT
00 3dPeKTMBHOCTM CIPOEKTUPOBAaHHOV COBMECTHO C OOYy4arolIVMICS UTPbI-HOBEJUIbI B
KOHTEKCTe IIPeoT0JIEHNST MaTeEMaTYeCKOVI TPEBOXKHOCTVI U1 Pa3BUTIMSI ITPEIMETHBIX VI MeTa-
OpeIMEeTHBIX YMEHU.
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