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HOPMATHUBHBIE CCBIVIKHN

Hacrosiias nuccepranmonHasi paboTa COAEPKUT CChUIKH Ha CIEAYIOIIHNE
HOPMAaTUBHBIE JTOKYMEHTHI:

[locnanue Ilpesmaenta PecnyOnuku Kaszaxcran Kaceim-)XXomapra Tokaesa
Hapony Kazaxcrana «EauHCTBO Hapona U CHCTEMHBbIE PeQOpMBI - MPOYHAsT OCHOBA
npouBeTaHus cTpanb» oT 1 centsa0ps 2021 roxa.

['ocynapcTBeHHBIN 00111€0053aTENbHBIN  CTaHAAPT BBICHIETO 0Opa30BaHUS,
YTBEPXKACHHBIN MpuKa3oM MuHHCTpa HayKu M BbICLIEro oOpa3oBaHus PecnyOnuku
Kazaxcran ot 20 uronsa 2022 roga Ne 2.

T'ocynapcTBeHHas mporpamma pa3BUTHs oOpa3oBaHMs U Hayku PecryOnuku
Kazaxcran na 2020 - 2025 romer (ITocranomnenue IlpaBurenscrBa PecnyOmuku
Kazaxcran ot 27 aexadps 2019 roma Ne 988).

06 ytBepxaeHun npodeccruonanpsHoro cranaapra «llemarory». Ilpuka3z u.o.
Munuctpa npocemenus Peciyonuku Kazaxcran ot 15 nexadpst 2022 roma Ne 500.



OITPEJAEJEHUSA

AJITOPUTM — OMNPENEIICHHAs IOCJIEI0BATENbHOCTh JICWCTBHM,
MIPUBOIAIIAS K HEOOXOMMMOMY PE3YJIbTaTy.

Maremarudeckasi MojeJIb — TMPUOIMKEHHOE OIHUCAHKUE SIBICHUS
BHEIITHETO MUpPa C MCIOIh30BaHUEM MaTEMATHIECKOTO ammapara.

Maremarudeckasi 3ajadya — MaTeMaTHYECKOE BBICKA3bIBAHUE,
MPENUCHIBAIONICEe HAXOXKJICHUE HEU3BECTHOM BEJMYMHBI Ha OCHOBE
3aJlaHHbIX H3BECTHBIX BEJIIMYUH C HCIOJIb30BAHUEM MaTEMaTHUYECKUX
METO/IOB.

MooOuabHoe oOydyenue (anri. M-Learning) — uCIOIb30BaHUE
MOOHIIBHBIX TEXHOJIOTUI B Y4eOHOM IpolLiecce.

OOpa3oBarejibHAsi CHCTEMA — COBOKYIIHOCTh BCEX OOBEKTOB U
CyOBEKTOB 00pa30BaTEIBLHOM ACATEILHOCTH.

Oopa3oBare/ibHbIE TEXHOJIOTHH — pa3IuyHbIC BUIBI
WH(OPMAIIMOHHBIX TEXHOJOTHUH, UCTIOJIb3YEMBIX B YICOHOM TIpoIiecce.

IIpodeccnonanbHble KOMIETEHUMH — HAJIUYME COBOKYITHOCTH
3HaHWM, YMEHWH W HaBBIKOB, HEOOXOMWMBIX JUIsI OCYIICCTBICHHS
npodeCCHOHANTBHOM NEeSITEILHOCTH

[Moab3oBareabckoe BocnpusaTue (anria. UX) — Bce acnekTsl
BOCIIPUSITHUS M0JIb30BaTEIEM UCIIOJIb3yEMOTO 00pa3oBaTeIbHOTO
MPUIIOKEHHUS

JJIeKTPOHHAasi Tal0aMua — KOMIBIOTEPHOE NPWIOKEHUE IS
00pabOTKH TAHHBIX, XPAHSIIIUXCS B TAOIUYHOM BH/IE.

YncsieHHble MeTOAbI — TPHUOIMKEHHBIE METObI BBIUMCICHUH,

KOTOPBIC ITO3BOJIAOT CBCCTH PCHICHUC MaTeMaTHU4ECKOM 3aJa41 K I[GﬁCTBHSIM
Had YuCiIaMU C SaI[aHHOfI TOYHOCTBIO



OBO3HAYEHMUSA U COKPAIIEHUA

BY3- Briciiee yueOHOE 3aBeicHUE

N C- undopmanmontas cuctema

CAI- Computer-Aided Instruction

ICAI- Intellectual Computer-Aided Instruction
ISO- International Standards Organization

I'T- Information Technology

ITS- Intellectual Tutoring System

LCD- Learner-Concentrated Design

LMS- Learning Management System

LCMS- Learning Content Management System
UCD- User-Concentrated Design

UDL- Universal Design for Learning

UX- User Experience



BBEJAEHHUE

AKTyaJIbHOCTH HcciaeaoBanusi. B cBoem Ilocnannmm, o3amiaBieHHOM
«EnuHCTBO Hapoma W cHUCTEMHBIE peopMbI - TIPOYHAS OCHOBA IMPOIBETAHUS
ctpaubl»y, IIpesunment Pecmybonmukum Kazaxcran Kaceim-Komapr Tokaes
AKIIEHTUPOBAJl BHUMAHUE HA TOM, YTO HYKHO YAEJSATHh MOBBIIICHHOE BHUMAaHUE
Pa3BUTHIO TEX OTPaCiIei, KOTOPHIE CIIOCOOCTBYIOT TOBBIMICHUIO OJaromOIydus
Ka3aXxCTaHCKOTO Hapona. B uyumcino Ttakux oTpaciedl BXOOUT H  OTpacib
oOpazoBanus. [Ipe3useHT oTMETHI 0CO0YI0 Ba)KHOCTH BOIPOCOB, CBSI3aHHBIX C
COBEPILIEHCTBOBAHUEM CHCTEMbI 00pa3oBaHUsl, U, B YACTHOCTH, YJIYUILICHUS €I
Ka4eCcTBa U MOQAEPIKKE NEAATOTMYECKOro Koprryca [1].

[loBbiieHre ypoBHS MPOGECCHOHATBHBIX  KOMIIETCHIMM  Oymynux
YUUTENEN MATeMaTUKW M, KaK CIEICTBHE, COBEPIICHCTBOBAHHE IIpOIECcCca
oOyudeHust ctyieHToB B BY3ax siBiisieTcst oqHOM 13 Hanbosiee MpUOPUTETHBIX 3a/1a4
Ka3aXCTaHCKOTO BBICIIEro 00pa3oBaHUs.

[Ipodeccuonanwvubiii crangapt «llemaror» B KadyecTBE OJHOTO U3
MPUOPUTETHBIX ACIIEKTOB COBEPIICHCTBOBAHUSI CHUCTEMbI OOpa30BaHUSI BUIUT
MOBBIIICHUE KOMIETCHIMKA neaaroroB [2]. VIMEHHO MOBBIIIEHWE KOMIIETCHUWM
MEJIarOrOB SIBJISIOTCS OJTHOM U3 11es1eil peopM, KOTOpbI€ TPOUCXOSAT B HACTOSAIIIEE
BpeMsI MECTO B OO0JacTH peaju3allid MPUHSATON CTpaTeruu oOpa3oBaHUsS B
Pecniyonuke Kazaxcran. Jlanable pedopmbl (HOpMUPYIOT paJUKaIbHO HOBBIE
MOJXONbl K TOBBIIICHUIO KadecTBa OOpa30BaHMsI M COBEPIICHCTBOBAHUSA U
JaTbHEHIIIer0 pa3BUTHsI BCET0 00pa3oBaTeIbHOTO CEKTOpa B 1eiaoM. M oxHol u3
HaumOonee OS(PPEKTUBHBIX CTpaTeTuil JIOCTHIXKEHUS OTOM LENu  SIBISIETCS
UCIIOJIb30BAHME  HMHHOBAIIMOHHBIX  WH(MOPMAIIMOHHBIX  00pa30BaTeIbHBIX
TEXHOJIOTUH U MPUIOKEHUN B Y4eOHOM TIpoliecce.

Ony061rKoBaHHBIEC UCCIEA0BAHUS, B yacTHOCTH, A.E.AObITKackIMOBOI [3 ],
JIEMOHCTPUPYIOT, YTO oOpa3oBaTenbHble mporpamMmMbl BY30B mnepMaHeHTHO
MOAYEPKUBAIOT HEOOXOAUMOCTh y  OOyYaromMXCsi yYMEHHS TPUMEHSTH
COBpEMEHHbIe MH(OPMAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUU Ha 3aHSATUSX B
paMKax MaTreMaTthueckux auciuiuinH. [lpu »ToM Takke OOHapyKUBAIOTCS
OTpeIeJICHHbIC MPOOJIEMbl, O0YCIIOBJICHHbBIE HECOOTBETCTBUEM HCIIOJIb3YEMbIX
o0paszoBaTeIbHbIX TEXHOJIOTUH COBPEMEHHOMY YPOBHIO pa3BUTHS
WHOOPMAITMOHHBIX  TEXHOJIOTHUH. BcnenctBue  3TOro  y4yacTHUKH
o0pa3oBaTeIBLHOTO MPoIiecca, BKIIIOYask caMuX MpernoaBaTeseii 1 00yJaronmxcs,
HE TMOJy4al0T BO3MOXKHOCTH HCIIOJIh30BaTh COBPEMEHHbBIE WH()OpMAIMOHHBIC
TEXHOJIOTUH, Han0oJIee ONMTUMAIBHBIM CITIOCOOOM.

Cornacno A.E.AObuikaceiMoBOM [3], B HacTosiee Bpems Haspesa
HEOOXOMUMOCTh BHECEHUS 3HAUYUTEIHHBIX KOPPEKTHB B MPOIECC WHTETPAINH
WHHOBAITMOHHBIX MH(GOPMAIIMOHHBIX TEXHOJOTUM B 00pa30BaTeNbHbBIN MPOIECC,
HAlpPABJICHHBII Ha MOJATNOTOBKY MAaTE€MAaTUKO-NIEJarorTM4ecKux KaJapoB B
yHuBepcutetax PecnyOmuku Kazaxcran. OCHOBHBIMH IIEISIMU  TIOJJOOHBIX
W3MEHEHUN sBsieTcsl (OPMUPOBAHUE TOAXOJ0B, OPUEHTUPOBAHHBIX Ha 0OIIIee
MOBBIIIIEHNE YPOBHS 00pa3oBaTeIbHOrO mpoliecca. be3 3Toro mpeacrapisieTcs
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HEBO3MOXXHBIM ~ JOOUTHCA  JOCTH)KEHME TaKOM 1IeJid, KakK IOBBIIICHUE
poeCcCHOHAIBHBIX KOMIIETEHITUH TIeAaroroB-MaTeMaTUKOB.

Uccnenoranue MeJaroruyecKom 3HAYUMOCTH BHEJIPEHUS
WHHOBAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH B 00yUYCHHE SBISICTCS BAXKHBIM
NpPEAMETOM  HCCIEIOBAHUS  OTEUYECTBEHHBIX M  3apyOEXHBIX  YUYECHBIX,
3aHUMAIOIIUXCS MPOoOIeMaMyi METOAUKH MTPENOIaBaHUs MaTEMAaTHUKHU B CPEJTHEM U
BbICIIEM 00pa3oBaHuU. OCOOEHHO MOXXHO OTMETUTH TPYAbl Ka3aXCTaHCKHUX
yueHbIX A.E.AObuikaceiMoBoi [4], 3.M.Mongaxmerosa [5], A.K.MbiuGaeBoii u
ap. [6], E.A.Tysaxosa [7], C.M.CeutoBoii u ap. [8§] poccuiickux ydeHsix M.B.
Erynosoii [9] u ap.

Kazaxcranckue yuenwsie A.E.AObuikaceiMoBa [3], E.A.TyskoB [7] wu
CeutoBa C.M. [8] u poccuiickue uccienoarenu J[.M.Mcmomnosa [10], A.B.
[IunoB u ap. [11] u JL.IL.JIateimesa u ap. [12], E.A.Bacunesckas, E.C.Ilonat u
Ip. B CBOMX paboTax OTMEYAIOT pOJib, KOTOPYIO HWHHOBAIIMOHHbBIC
o0pa3oBareyibHbIE TEXHOJIOTUU UIPalOT B (OPMUPOBAHUM MaTEMATUUYECKUX
KOMIIETCHITNH.

Awmepukanckue ydyensle R. Huang, M. Spector, u J. Yang, u Hartley
MOIYEPKUBAIOT, YTO HWHHOBAIIMOHHBIE O00pa30BaTEIbHBIE TEXHOJOTHUU CTalld
HEOTHEMJIEMOM YaCThIO COBPEMEHHOT0 00pa3oBanus [13, 14].

Kananckuii yuensiii Cheng, HeMelKuid 1 aMEpUKaHCKHUE HCCIIEN0BAaTENN
R.Fischer, J.Gikas, wunaumiickue yuenoie D.Pande u ap. ormeuarotr, uTO
MPUOPUTETHON (HOPMOI  HUCIOJIB30BAHMSI COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH SIBIISIETCA ANEKTPOHHOE 00yUeHUsI, U B 0OCOOCHHOCTHU Takas ee opma
Kak MoOwmiIbHOE oOyuenue [15, 16]. Taxke OHM YKa3bIBalOT, YTO ATH (HOpPMBI
oOyueHHs, K COXAaJCHHUIO, HE TMOJYYHJId IMOBCEMECTHOTO U ONTHUMAIBLHOTO
MPUMEHEHUSI B COBPEMEHHOM 00pa30BaTeIbLHOM MPOIIECCe.

Opaum w3 HaubOosnee S(PPEKTUBHBIX MyTEH MOBBILIEHUS YPOBHS
00pa3oBaTeIbHOTO TIpOIecca SBJISICTCS MCIOJIb30BAHUE WMEHHO MOOMJIBHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUN U MPUIIOKeHU. MoOMIbHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTUM W TPUJIOKEHUS HE TOJIBKO CIOCOOCTBYIOT Pa3BUTHIO TaKOU
KOMIIOHEHTbl ~MaTeéMaTH4Ye€CKOM  KOMIIETEHTHOCTH Kak HMH(POPMAIlMOHHBIC
KOMIETEHIIMH, HO TakXe (GOPMHUPYIOT U Pa3BUBAIOT y OOYyYarOUIUXCS HABBIKU
HE3aBUCUMOTO HCCJICOBAHUS M JIOTUYECKOTO M aHAJUTUYECKOTO MBIILICHUS,
CTUMYJIUPYIOT X MOTHBAIIMOHHBIE YCTAHOBKU M MHTEPEC K yueOe U MOBBIIIAIOT
YPOBEHb UX aKaJIEMUYECKON YCIIEBAEMOCTH B PaMKaX M3YUYEHHUsI MAaTeMaTH4eCKOM
JTUCHUIINHBI.

Ho nns ocymiectBieHus 3TUX 1iefieii MOOUITbHBIE TEXHOJOTUU JOJIKHBI
UCIIOJIb30BaTbc B y4eOHOM Tmporecce Haubojee ONTHUMAJIbHBIM CIOCOOOM.
OpnHako MPOBENCHHBIN aHAIU3 UCCIEAOBAHUN UCIOJIB30BAaHHUSI WHHOBAIMOHHBIX
MOOMJIBHBIX 00pa30BaTEIbHBIX TEXHOJOTUH U NPWIOKEHUN JIsI pa3BUTHUS
npodeCCUOHATBHBIX KOMIIETEHIIUN U TOJTOTOBKY YUUTEIEH MaTeMaTUKH MTOKa3ajl
HaJIMYue ONPE/ICIICHHBIX MPOTUBOPEUMIA.

1. [IlepBeiM sBisieTCS MPOTHUBOpPEUME, CYIIECTBYIOIIEE  MEXKIY
MOTPEOHOCTHIO COIIMyMa B MOATOTOBKE KBAJIU(PUIIMPOBAHHBIX MEIArOrH4eCcKux



KaJpoB B 00JaCTM MaTreMaTUKu Ha 0a3e HMHHOBALIMOHHBIX OOpa30BaTEbHBIX
TEXHOJOTUA ®  HEOOXONMMOCTBHIO  TOBBINICHHWS]  CTENEHW  HWHTETpaIluu
WHHOBAIIMOHHBIX MOOWJIBHBIX TEXHOJOTHM B Mpollecc 0Oy4eHUsI MAaTEMaTUKH B
BY3e.

2. Mexnay HEOOXOIUMOCTBIO EIMHOTO KpPUTEPHUAIBHOTO TMOAXOAa K
OLICHUBAHUIO CTENEeHU CHOPMUPOBAHHOCTH MPO(PECCHOHATHHBIX KOMIIETCHIIUIH
OyoylIMX YyYyuTelell MareMaTUKH W HEJOCTAaTOYHBIM OTPAXEHUEM  POJIH
WHHOBAIMOHHBIX MOOWJIBHBIX TEXHOJOTHMH U MNPUWIOKEHUM Kak ¢dakropa
OoI0OHOTO OLICHUBAHUSI.

3. IlpotuBopeune  Mexay  HEOOXOIMMOCTBIO  HCIOJIb30BaHUS
WHHOBAIMOHHBIX MOOUJIBHBIX 00pa30BaTENbHBIX TEXHOJIOTMM U MPUIOKEHUHA B
npoiiecce o0yueHus Oyaylux yuuTenaeil MaTeMaTuKy U HEJJOCTaTOUHOM CTENEHbIO
pa3pabOTaHHOCTH METOIMKH UX UCTIONb30BaHus B BY3ax.

OOHapyKeHHbIE IPOTUBOPEUUS CTAIH OTIPABHOU TOUYKOU B BBIOOPE TEMBI
UCCJIEIOBAaHUsA, CBSI3AHHOW C MpoOneMol pa3BUTUA NPO(ECCHOHATBHBIX
KOMIIETEHIIMM OyIylnIuxX y4HuTeled MaTeMarHuKd. OJTa TeMa 3aKJIIo4aeTcs B
O00OCHOBaHMM KaK TEOPETUUYECKUX M METOAUYECKUX, TaK M MPAKTHYECKUX
aCIeKTOB MHHOBAIIMOHHOTO MCIOJB30BaHHUS MOOWJIBHBIX TEXHOJIOTHMH U
NPWIOKEHUH 111 3(P(HEKTUBHOTO Pa3BUTHUS YKA3aHHBIX KOMIIETEHIMI, a Takke
pa3pabOTKX  METOJUYECKOM OCHOBBI  [IJII  MCHOJB30BaHUS  MOOWJIbHBIX
MPUJIOKEHUN U TEXHOJIOTUH ISl pEIICHUS TOCTABICHHOM 3a1auH.

Tema  aucceprammm —  «DopmupoBaHue  MnpodhecCHOHATBHBIX
KOMITETCHIIMM OydyIuX y4uTeJIe MaTeMaTUKU C MCIOJIb30BAaHUEM MOOMIIBHBIX
MPWIOKEHUID» Oblla 00yCJIOBIIEHA B TEPBYIO OYEepelb HUMEHHO BBISABICHHOMN
HEIOCTATOYHOCTBIO ~ OCBELIEHUS  ONTHUMAJIbHBIX  CIIOCOOOB  MPUMEHEHUS
MOOWMJIBHBIX 00pa30BaTeNIbHBIX TEXHOJOTHMH ¥ TPWIOKEHUH B TIpoliecce
dbopmupoBaHuss Npo(EeCCUOHATBHBIX  KOMIIETCHIIMH  OyAylIuX  y4HUTeNeH
MaTeMaThKu. BaxHyro poJib ChIrpano TakKe M CTPEMJICHHE HaWTh HaubOosee
panuoOHaIbHbIE TyTEH pEelIeHUs] ITUX BOITPOCOB.

B cBoto ouepens, cooOpa3HO BBIOpaHHON TeMe HCCIIeIOBaHUS Oblia
OINpeE/eNieHa HeJb HCCJe0BaHUsl - pa3paboTaTh U TEOPETHUYECKH 0OOCHOBAThH
WHHOBAIIMOHHBIM  HAyYHO-METOAWYECKUA  moaxod K dPdekTuBHOMY
dbopMHUpOBaHUIO MPOPECCUOHATBHBIX KOMIETEHIMI Oyaylmux  yuyuTeneu
MaTeMaTHKH Ha OCHOBE MCITOJIb30BAHUSI COBPEMEHHBIX MOOMIBHBIX TEXHOJIOTHIM
Y TIPUJIOKEHUM.

Coo00pa3Ho MOCTaBICHHOMN I1eJIU OB BHIOPAH U 00BEKT UCCJIeI0BAHUS.
WM nocmyxun npouece MpernojaBaHus MaTeMaTUKU B BBICIIEN MEAArOTMYECKON
IIKOJIE HA OCHOBE TMPUMEHEHUS WHHOBAIIMOHHBIX MOOWJIBHBIX TEXHOJIOTHH U
NPWIOKEHU. B CBOIO ouepens mpeamMeToM MCCIeJ0BAHMS MOCITYKHIIA HAyYHO-
METOJUYECKHE OCHOBBI UCIIOIB30BAHUSI MOOMIIBHBIX TEXHOJIOTUHN U MPUIOKESHHMI
B oOyueHHMH OyaylMX y4HUTeled MareMaThKu C UENbl0 pPa3BUTUSA UX
npodecCuoHaNIbHBIX KOMITETEHUIUH.

ImaBHas wmaess wWccjeIOBaHUSI 3aKJIIOYAETCS B TOM, YTO B paMKax
o0pa3zoBareIbHOTO TMpolecca MOATOTOBKM yuuTenael wmarematuku B BY3e,
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HanOoJiee ONTUMAJbHBIM CIIOCOOOM MPUMEHEHHS] MOOWIIBHBIX TEXHOJIOTHHM U
NPUJIOKEHUN SIBISIETCS WX HCMIOJIb30BaHUE JUIsl MPOBENCHUS BBIYMCICHUN B
pamKax pelieHus MaTeMaTHUeCcKUX 3a7ad U Mojielieil u3 001acTH OOBIKHOBEHHBIX
muddepeHInaTbHBIX YPaBHEHUI.

Jlist peanw3anuyd yKa3aHHOW TIJIaBHOW waen Oblia copMyaupoBaHa
TUNO0Te3a JMCCEPTAMOHHOIO HCCIIe0BAHUSA, 3AKITIOYAIOIIASICS B TOM IS TOTO,
Y4TOOBI 00€CTIEYNTh HEOOXOMUMBIN U JIOCTATOYHBIN YPOBEHB IMMOATOTOBKH OyTYIITAX
yuHUTeNIed MaTeMaTUKH K UX TPO(PECCHOHAIBHON ACSITEIBHOCTH 3 CUET PA3BUTHS
uX MpoQecCHOHANTBHBIX KOMIETEHIIUH, HEOOXOAMMO HCIIOJIb30BaTh MOOMIIbHbBIE
TEXHOJIOTUU U TIPUIIOKEHUS 110 pa3paboTaHHOMY MOJIXO.Y.

CooOpasysice ¢ omnpefenéHHbIMU ~TEMOM, 1ENbl0 U  THIOTE30U
UCCJIeI0BaHNUs, ObLIM MTOCTABJICHBI CIEAYIOIMINE 321a4H UCCIeTOBAHMS:

1. BbisiBUTh (QyHIaMEHTaJIbHBIE TEOPETHYECKUE W METOIUYECKHE
MPUHINIBI, JIeKallMe B OCHOBE MCIOJIb30BAHUS MOOUWIBHBIX TPUIOKEHUN B
npolecce pa3BUTHUS NPO(ECCHOHAIBHBIX KOMIIETEHUUN OyIylnux y4UTelen
MaTeMaTHKH.

2. CdopmynupoBarb KpUTEPHUH TUTSL OLICHKH YPOBHSA
c(hOPMUPOBAHHOCTH HWHQPOPMAIIMOHHOM KOMIETEHIIMM OyAylIero y4UTeNs
MaTE€MaTHKH C UCIIOJIb30BAHUEM MOOWIHHBIX MPUIIOKEHUM.

3. Pazpaborarb  HayyHO-METOAMYECKM  OOOCHOBAHHBIM  MOAXOM
NPUMEHEHUsT  MOOWIBHBIX  TPWIOKEHUM B  TMpollecce  MpernojaBaHus
MaTEMaTUYECKUX AUCIUILINH.

4. IlpoBecTH DJKCIEPUMEHTAIBHOE HCCIEIOBAHHE I  OLIEHKHU
3G HEeKTUBHOCTH  pa3pabOTAaHHOTO  HAyYHO-METOAUYECKOTro  IMoaxoja K
WCIIOJIb30BAHUIO MOOWJIBHBIX TPWJIOKEHUM B Pa3BUTHH MPOPECCUOHATBHBIX
KOMITETEHIIMM OyIyIMX yUuTeIed MaTeMaTUKH.

Metoabl MccIeJOBAHMSA: AHAIN3 U CUHTE3 PE3YJbTaTOB UCCIEIOBAaHUMN
OTEUECTBEHHBIX U 3apyOeKHBIX YUYEHBIX B OOJIACTHU TEJArOTWKH, MAT€MaTHUKH,
NEeAarornyeckod TICUXOJOTUUM M 00pa30BaTeIbHBIM TEXHOJOTHSAM; AHAJIU3,
CpPaBHEHHUE M OLIEHKAa METOJIOJIOTUYECKUX OCHOB MEAArornyecKor AesiTeIbHOCTH
B paMKax peajn3alii KOHIEHIIUU MOOMILHOTO OOYYEHHUS U UCTIOJIb3yEeMbIX TIPU
TOM METOAMYECKUX TOCOOM M YYEOHBIX Mporpamm; o0o01eHne u
DKCTPANOJSALUS  CYIIECTBYIOIIETO  IEJAaroru4eckoro ombiTa B 00JacTH
peanu3anuyd KOHIENIIUU MOOMIIBHOTO 0OyueHus; Oecebl ¢ MpenoaBaresiMu U
oOydJaromuMucss 1Mo TpobjaeMe HCCAeJOBaHUS W HAOMIOAEHHE 3a UX
JIESITEIBHOCTBIO B XO/I€ Y4eOHOTO IMpoliecca; MPOBEIEHUE IKCIIEPUMEHTAIBHOTO
UCCIIEIOBAHUA C MOCIEYIOUUM CTATUCTUYECKUM aHAJIU30M €0 PE3YJIbTaTOB.

B kaudecTtBe TeopeTHYECKOM M  METOAOJOTMYECKOM OCHOBBI
UCCIIEOBAHUS MOCITYKUIU PE3YJIbTAThI CIEAYIOIMINX YUEHbIX:

-A.E.AObBLIKacbIMOBOH, E.A. TysakoBa, A.M.Myb6apakoBa, 3.M.
MonnaxmeroBa, A.H.Hyrycosoit, b.J.CeinbikoBa, C.M. CeutoBoii u M.B.
ErymnoBoii B o0iacTi 00IMX aCIEKTOB MaTeMaTUYECKOro 00pa3oBaHus;

-A.E.A6biikaceivoBoit, C.M.  CewtoBoii, [I'b.  Typrkapaesoii,
I'b.Axmenuesa, O.B.bepcenesoii, E.M.Eroposoii, T.B.Puxrtep, 11.B.Ky3uenosa u
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Ip B 00JacTH MCCIENOBaHUSL CTPYKTYphbl MPO(EeCCHOHATBHBIX KOMIETEHIUN
neaarora-MaTeMaTHKa;

-MCCJIEJOBAaHUE TIEIArOTUKO-IICUXOJOTMYECKUX aCIEKTOB HCIIOIb30BaHUS
WHHOBAIIMOHHBIX TEXHOJOTHUI B 00pazoBatenbHOM npornecce (3./13ammios, C.M.
CewurtoBoii, J./1.baxxenosoit, ['aBpunioBoii E.H., Toitbazaposa /1.b. u 1p.);

-METOJIUKa Pa3BUTUS HMHPOPMAIMOHHBIX KOMIIETCHIIMWA TI1€1aroroB
MOCPEACTBOM HCIIOJNB30BAHUSA COBPEMEHHBIX O0pa30BaTENbHBIX TEXHOJIOTUI
(A.M.Myo6apakoB, b.J[.CeineikoB, O.A. KyzenkoBa, R.Huang, M. Spector,
V.Cheng, R.Fischer, M. Bond u J.Gikas).

HUcrounuxku muccaenoBanusi: 3akoH PecnyOmukun Kazaxcran «O0
oOpa3zoBanun», locymapcTBeHHBIM 0O0IIC00A3aTeNbHBIN CTAHJAPT BBICILIETO
obpazoBanus, IIpodeccuonansubiii cranmapt «llemaror», Ilocianue InaBbI
rocygapctBa Hapony KaszaxcraHa, u3yueHHE JIOKYMEHTOB KacaTelbHO CQepbl
o0Opa3oBaHusl, HAy4YHbIE PaOOThl OTEYECTBEHHBIX U 3apyOeKHBIX YUEHBIX B cepe
MEJAarOrukKy, TCUXOJOTMM W MaTeMaTuKu, OQUIMAIbHBIE  MaTepuaibl
MuHucrepcTBa Hayku M BbIciiero oOpa3zoBanusa Pecnyonuku Kaszaxcraw,
HOpMaTHBHBIE JOKYMEeHTHI PecniyOnuku Kazaxcran u ap.

Hay4ynasi HOBU3HA HACTOSIIET0 UCCJIEOBAHUS 3aKIIF0OYAETCS B TOM, YTO
B HEM:

1. OmnpeneneHsl  TEOPETUYECKME M METOJAMYECKHME  OCHOBBI
UCITIOJIb30BaHUSI MOOUJILHBIX TTPHIIOKEHUH B PopMUpoBaHUU MPODHeCCUOHATBHBIX
KOMITETEHIIUN Oy IyIIMX yYuTesned MaTeMaTUKH.

2. CdopmynupoBaHbl KpPUTEPUU OILECHUBAHUS  WHOOPMAIMOHHON
KOMIIETEHIIUM OyIylIero yuyuTedas MaTeMaTHKu B cdepe MCIOoJIb30BaHUS
MOOWIIBHBIX MPUIIOKEHHUH.

3. Pa3zpaboran Hay4yHO- METOAMYECKHM OOOCHOBAaHHBINM MOAXOA K
UCIIOJIb30BAaHUIO MOOMJIBHBIX TNPWIOKEHUH B Tpolecce NpernogaBaHus
MaTeMaTUYECKUX TUCHIUILINH.

4. DkcnepuMeHTadbHO 00OCHOBaHa A(PPEKTUBHOCTH pa3pabOTaHHOU
METOJAMKHU UCTOJb30BAHUS MOOMIIBHBIX MPUIIOKEHH B ITpoliecce (GOpMUPOBAHUS
npo(eCcCUOHATIBHBIX KOMIETEHIIUH.

Teopernyeckass 3HAYUMOCTBH  HCCIEAOBAHMUS  3aKJIIOYAETCS B
00O0OILIEHUH U CUHTE3€ TEOPETHUYECKUX OCHOB MPHUMEHEHHS 00pa30BaTeNIbHbBIX
MOOWIIBHBIX TEXHOJIOTUHN U PUITOKEHHM I 00eCIIeYeHUs TOCTATOYHOTO YPOBHSI
dbopmupoBanus TNPO(HECCHOHATBHBIX  KOMIMETEHIMN  OyIyIMX  Yy4YUTeNen
MaTeMaTUKHU B paMKaX BBICIICH IIKOJIBI.

IIpakTyeckassi 3HAYUMOCTDH KCCJIEIOBAHUSI COCTOUT B BO3MOXXHOCTH
WCITOJIb30BaHUS Pa3pad0TaHHON METOIUKY MMPUMEHEHUS MOOUITEHBIX TEXHOJIOTHIA
U TPUIOKEHUN JUIsl COBEPIICHCTBOBAHUS TIpollecca TMOATOTOBKU OymyIux
yuuTelied MareMaTukKu K HMX NOpo(eCCHOHANIbHOM  NEATEeIbHOCTH U
COOTBETCTBYIOLIEH OCHOBHBIM KpUTEpUSIM U TpeboBanusiM BY30B.

JlocTOBepHOCT M O0OCHOBAHHOCTH  TOJYYEHHBIX  PE3ylIbTaToOB
OCHOBBIBAETCSI HA MHCMOJIb30BAHUU KOMIUIEKCA amnpoOOMPOBAHHBIX HAay4HbIX
METOIOB  TO3HaHMs, NPUMEHEHHEM  Kputepus  MaHHaA-YUTHU IS
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CTaTUCTHMUYECKOTO  aHali3a JaHHBIX MPOBEIAECHHOTO  JKCHEpPUMEHTa U
MOCTEAYOUUM U3JI0KEHUHU MOTYUYEHHBIX PE3YJIBTATOB Ha HAyYHO-METOJUYECKUX
cemuapax XY wum. WM. Kancyryposa, HMHCTUTYTE MareMaruku W
MaTEeMaTHYECKOr0  MOJIEJIUMPOBAHUS M HAa MEXKIYHApOAHBIX HAy4YHO —
MPAKTUICCKUX KOH(PEPCHITUSIX.

OCHOBHBIMHY MOJIOKEHUAMU, BLIHOCUMBbIMHU HA 3A1UTY, SIBJISIOTCH:

1. BrblsBlCHHBIE KOHIEMNIIMM METOJUKU HCIOJIb30BAHUS MOOWIBHBIX
TEXHOJIOTUIA U MPHUJIOKEHUN B MPOIECCE MOATOTOBKU YUUTEIEH MaTeMaTUKHU B
BBICIICH IIKOJIE, KOTOPBIE SBIISIIOTCS TEOPETUYECKON OCHOBOW HUCCIIEAOBAHMUS.

2. IlpakTuyeckue acreKThbl UCTIOIb30BAHMS MOOUIIBHBIX TEXHOJIOTHI U
NPWIOKEHUH B (HOPMUPOBAHUU TNMPOGECCUOHAIBHBIX KOMIIETEHIUNA OymaylmX
yuuTelled  MaTeMaTHKW, KOTOpbIe  SBJSIOTCS  METOJUYECKOM  OCHOBOM
UCCJIEIOBAHMS.

3. PaspabotanHas METOAWKA MCIIOJIH30BAHMSI MOOWMIIBHBIX TEXHOJIOTHI
U TPUIIOKEHUW B TIPENoJaBaHMM MAaTEMaTUYECKUX JUCIUIUIMH, KOTOpPBIC
MOBBIIIAIOT MPOPECCUOHATBHYIO TOATOTOBKY OyAyLIMX yUYUTEIEH MaTeMaTHUKH, a
TaK)K€ OTBEYAET OCHOBHBIM TPEOOBaHUSAMH I1€1arOrMYECKOro 00pa30BaHHUs.

DKCIepUMEHTaIbHOE HCCIeIOBaHUE ObLIO MpoBeAeHO Ha 0Oaze Bricmieit
IIKOJBl  ecTecTBO3HaHUs JKeThICyCKOro yHuBepcuTeTa uMeHu Mibsca
Kancyrypoa, TanIbIKOPraHCKOIO BBICHIETO TMOJUTEXHUYECKOTO KOJIIEIXKa,
cpennert mkoibl-ruMHazuu NeS wum. A.KybGanoBa (r.KonaeB), Kazaxckoro
HannoHanbHOrO  KEHCKOTO — IEIaroruyeckoro yHuBepcutera u  Llentpa
MOBBINICHUS KBaNU(UKAIIMM U JOMOJHUTEIBLHOrO oOpa3zoBaHus JKeThiCycKoro
yHuBepcuteTa uMeHn Mibsica XKancyrypoga.

UccnenoBanue npoBoawsioch B Tpu 3tama. [lepswviu sman (2019-2020)
ObUT MOCBSIILIEH O3HAKOMJICHUIO C TEKYILIUM COCTOSIHUEM JIe] B 00JaCTH HAy4HO-
METOJUYECKHUX MyOJUKalUid, CBSI3aHHBIX C MpooOIeMoil uccienoBanus. Ha stom
JTame TakXke ObUIM H3Y4YeHbl METOJOJOTHYECKHE, IICUXOJIOTMYECKUE H
NEeAarornyeckrue  acmeKkTbl  HMHTErpaliM W peaju3alud  MOOMIJIbHBIX
00pa30BaTeNbHBIX TEXHOJOTUA W MPUIIOKEHUNM B OOYyYEHUUM MaTeMaTUKe B
oOpa3oBaTeNbHbIX YUpexIeHusaxX. [[poBeieHbl CpaBHUTENbHBIN aHaIN3, OLIEHKA U
KJaccudukaius TeKymux (GopM UCIOIb30BaHUSI MOOMIBHBIX 00pa30BaTEIbHBIX
TEXHOJIOTMH W WX BIUSHHUE Ha Pa3BUTHE M Pe3yJbTaTbl y4eOHOTo Mpolecca.
PaccmoTpensl mpoOneMbl W HEpEIHICHHBIE BOMPOCHI, BO3ZHUKAIONIME TIPU
BHEJPECHUU MOOUIILHOTO O0y4YEeHUSI.

Bmopoti sman (2020-2021 1T.) OBUTa TTOCBSAIICH CO3IaHHUIO IICHXOJIOTO-
MEeAarornyeckoil  MOJENW  WCIOJb30BaHUS MOOWIBHBIX  00pa30oBaTENIbHBIX
TEXHOJOTUM W TPWIOKEHUN Uil MPOBEICHUS BBIYMCICHUM W PELICHUS
MaTeMaTHYeCKuX 3a7ad u3 oomactu auddepeHInaibHbIX YPAaBHEHUHN C IIEIBIO
3¢ HEeKTUBHOTO POPMUPOBAHUS KOMIIETEHLIUA 00YHYarOITUXCS.

Ipemuti sman (2019-2022 rr.) OBUT TOCBSIIEH AKCIEPUMEHTATLHON
MPOBEPKE CO3[aHHOM  ICHXOJOTO-TIEJarOrMYecKod  MOJAENW  MPUMEHEHHS
MOOMJIBHBIX 00pa30BaTEIbHBIX TEXHOJOTMM W MPUIIOKEHUM, CTATUCTUYECKOU

11



00paboTke ¥ 00OOIIEHUIO TMOJYYEHHBIX PE3YJbTAaTOB U WX MPEJCTABICHUIO B
JUCCEPTAMOHHOM padoTe.

Anpo0auus U BHeIPeHUE UCCJIeT0BAHUS B IPAKTHKY:

OCHOBHBIE BBIBOJbI AUCCEPTALMOHHOIO MCCIENOBAHUS JOKIAbIBAINCH U
OOCYXJaluCh Ha HAyYHBIX CEMHHapax Beiclieli MIKOJIBI €CTeCTBO3HAHUSA
JKerbicyckoro yHuBepcuteta wumeHn HMnbica JXancyrypoBa u BO BpeMms
MPOXOXKJEHUS  HAy4yHOM  CTaXUpoBkM B  HMHCTUTYyTE  MaremMaTuku U
MaTemarnueckoro moaenupoBanus (Kazaxcran, r.Anmarsl).

[Tomy4yeHHbIEe pe3yabTaThl UCCIEIOBAHNN OB ANIPOOMPOBAHBI:

- TpU TPOBEICHUM KypCOB TIOBBIICHUS KBalU(DUKAIMK JUIsl yduTelen
MaTeMaTUKU CPEAHMX MIKOJ T.Talapikopran u ATMaTHHCKON 00JIacTU B TIEPUOJ C
27 suBaps no 29 d¢eBpans 2020 roma coBmecTHO C lleHTpoMm MOBBIIICHUS
KBAIM(PUKALMA W  JOMNOJHUTENbHOrO oOpazoBanus npu KI'Y  umenu
N.KancyrypoBa Ha Temy: «Pa3Butne mnpodeccuoHanbHOW KOMIIETEHTHOCTH
YUHUTEI MaTeMAaTUKU B YCIOBUSX OOHOBJIEHHOTO COJEPKAHHS OOpa30OBaHUS.
Tpy1oeMKOCTh KypCcOB COCTaBHIIA 72 akaleMUYECKHX Yaca;

- NpU TPOXOKIACHUU HAYYHOH CTAXUPOBKM B VHCTUTYTE MaTeMaTWKd U
MaTeMaTu4eckoro MozenupoBanus B nepuon ¢ 20 oktsops 2021 mo 20 HoaOps
2021r. (KazaxcraH, . AnMarhl);

- Ha (akyJIbTaTUBHBIX 3aHITUSX [0 MAaTEMATUYECKOMY MOJIEIUPOBAHUIO Ha
MOOWMJIBHBIX YCTPOMCTBAX JJig OOydYaroIMXcsi o0 00pa3oBaTeIbHOM Mporpamme
(MadopMaliuOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJIOTMHM)  BpICmied  HIKOJbI
TEXHUYECKUX HaykK JKeTbIcyckoro yHuBepcutera umeHu Minpsca JKancyrypona;

- B mepuon ¢ 03 ampens mo 29 ampens 2023 roma coBmecTHO ¢ LleHTpom
MOBBIMICHUS KBAIU(DHUKAIIMK U JIOMOJHUTEIHLHOTO 00pa3oBanus JKeThICyCKOTro
yHuBepcuteTa uMeHu Mibsca YKancyrypoBa ObUTM OpraHW30BaHbI M MPOBEACHBI
KypChbl  TIOBBIIMICHWS  KBaIWUKAIMU  JUIsl  Y4dTeNled  MareMaTuKu
oOmieoOpazoBaTenbHbIX KON T Tanasikopran u JKeTbicyckoil 00nacTy Ha TeMy
«DopmupoBanue NPOPECCUOHATBHBIX KOMIETEHIIMI yUHUTEIe MaTeMaTUKH C
MCIOJIb30BAaHUEM MOOWJIbHBIX MPUIIOKEHUN». TPymoeMKOCTh KypCcOB COCTaBUIIA
72 4gaca;

- JKCHEpUMEHT BHEIpPEH B Y4EeOHBId NpOLECC, B 3JIEKTUBHYIO IUCLMUILIUHY
«IIpuknanueie nakersl B 00yyeHnn maremaruke» OIl «6B01501-Maremarukar»
Kazaxckoro HanmoHanbHOTO KEHCKOTO MEIarorn4eCKOro yHUBEPCUTETA, BBICLIEH
IIKOJIbl MAaTeMATUKH, GU3UKU U IIUPPOBBIX TEXHOIOTHH, Kadenpsl MaTeMaTuKu B
o0beMe 5 aKaJIeMUYeCKUX KPETUTOB.

Iyoankamun. OCHOBHBIE PE3YJIBTAThl U MOJOKEHUS JUCCEPTALMOHHOTO
WCCJIEIOBAaHUS OIMyOJMKOBAHBI B PA3IMYHBIX HAYYHBIX KypHajdaX M COOpHHUKAX,
MaTepuanax koHpepenuuii, Bcero 13 pabor, U3 HUX:

- CTaThbW B ypHajaX, BKJIIOUCHHBIX B TMEPEUCHb PEIEH3UPYEMbIX HayYHBIX
u3JlaHui, onpeneneHHbIXx KoMuteTom mo odbecrneueHnto kauecTra B cpepe HayKku
¥ Bbicuiero oOpa3zoBaHus MuHUCTEpCTBA HAyKM M BBICHIETO OOpa3oBaHUs
Pecny6nmuku Kazaxcran-3;

- CTaThd B MEXYHAPOJHBIX PEIEH3UPYEMbIX HAYUHBIX KYpHAJIaX, BXOJAIIUX B
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0a3y JaHHBIX Scopus -2;

- TmyOnMKaIuy B HAYYHBIX KypHaax- 4;

- CTaThU B MaTepHUaIax MEXIYHAPOIHBIX HAYYHO-TIPAKTUICCKIX KOH(PEPECHITHI-2;
- yueOHoe nocoOure, peKOMEHJOBAaHHOE YYEHBIM COBETOM YHUBEPCUTETA -1;

- CBUJIETEJBCTBO O BHECEHUU CBEJCHUU B TOCYJApPCTBEHHBIM peecTp MpaB Ha
00BEKTHI, OXpaHsIEMbIE aBTOPCKUM MPABOM- 1.

CTpykTypa u coaep:xaHue JUCCEPTALMU.

Jluccepramusi  BKJIOYaeT B ce0S  TMEPEUCHb  HMCIOJIB30BAaHHBIX
HOPMATUBHBIX JIOKYMEHTOB, OIHMCAHUS HCIIOIb3YEMBIX B TEKCTE COKpAaIleHUH,
BBEJICHUS, JIByX IJIaB, 3aKJIIOUCHHMS, CIHCKAa HCIOJIB30BAaHHON JUTEpaTyphl, U
TIPUIOKECHUU.

Bo ssedenuu npuBoguTcs 000CHOBaHHWE BBHIOOpA TEMBI MCCIICIOBAHUS U
€ro aKTyaJIbHOCTh, Ia€TCS ONpE/eeHNEe ero eI U 3a/1a4, 00bEeKTa U MpeaMeTa
UCCIIEIOBAHUS, HAy4YHAasl TUTIOTE3a UCCIIEA0BaHUS, TEOPETUKO-METOI0JIOTHYECKUE
OCHOBBI, ATaIbl, METOJIbI U 0a3a UCCIICIOBAHUSI, HAyYHass HOBU3HA, TEOPETUYECKas,
MpaKTUYeCKasi 3HAYMMOCTD U MOJI0KEHHUSI, BBIHOCUMBIE Ha 3aIlUTY.

B nepeoii enage codepoicumcsi ONMUCAHUE TEOPETUUYECKUX OCHOB
MPUMEHEHUST 00pa30BaTEIbHBIX MOOUIBHBIX TEXHOJIOTUN U MPUIIOKEHUI B Kypce
Marematnyeckux auciuiuivH  BY3a. IlpoBeneH cpaBHUTENBHBIA — aHAIU3
pEe3yNbTaTOB, TMIOJYYECHHBIX OTEUYECTBEHHBIMHM U 3apyOC)KHBIMU YUCHBIMH,
UCCJIENYIONUX BOMPOCHI METOMOJIOTHH MOOMJIBHOTO 00ydeHus. PaccMoTpeHbI
HEpEIICHHbIE BOMPOCHI U MPOOJIEMbl, BO3HUKAIONIME B IMPOIECCE pean3alluu
KOHIIEIIIIMK MOOUIIBHOTO OO0yUYEHHS.

Bmopasa enasa mocpsiieHa BbIpaOOTKE METOAWYECKUX TPEOOBAHUM K
3 PEKTUBHOMY HMCIIOJIB30BAHUI0 MOOUIIBHBIX 00pa30BaTEIbHBIX TEXHOJOTHH H
MPWIOKEHU B y4eOHOM Mpoliecce MareMarnueckon aucuuriuiel. [loctpoena
nejaroruyeckas  Mojiejib  MCIOJIb30BaHUS  MOOWJIBHBIX  00pa30BaTENIbHBIX
NPUJIOKEHUM, a TakKe JaHbl HAyYHO-METOAMYECKHE PEKOMEHIAIMU [0 €€
UCIOIB30BaHuI0. [IpuBENeHO H30XKEHUE TMPOBEACHUSI IKCIEPUMEHTATBLHOIO
HCCIIEIOBAHUS, MOCBSIIEHHOTO MPOBEPKE MOCTPOCHHOM MOJIEIN UCIIONIb30BAHUS
MOOMJIBHBIX 00pa30BaTEIbHbIX MPUIOKECHHI.

3aknoueHue TONBOAUT WTOTH MCCIENOBaHUS U (DOPMYIUPYET €ro
OCHOBHBIE BBIBOJIbI U PE3YJIHTATHI.

Cnucok MCNoIbL30BAHHBIX MCTOYHUKOB: B paMKax MPOBEIACHUS
HCCIIeIOBAaHUS OBLUIM MCIIONIB30BaHbl 140 HaMMEHOBaHUN MCTOYHUKOB. Takxe B
MPUJIOKEHUH K TUCCEPTALIMU TIPUjIaraeTcs JOMOJHUTEIbHBIN BCIIOMOTATEIbHbBIN
Marepua, MPUMEHSBIIMICA B X0/ TPOBEJCHUS UCCIICIOBAHUS.
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1 TEOPETUYECKHUE OCHOBBbI ®OPMUPOBAHMNA
MPOPECCHUOHAJIBHBIX KOMIIETEHIIMU BYAYHIUX YUYUTEJIEU
MATEMATHKHA HA OCHOBE MOBWIBbHBIX TPUJIOKEHUI

1.1 IlonsaTHE, CYLLIHOCTH M CTPYKTYPA NPO(eccHOHAIBHbIX KOMIIETCH MU
OyIymIux y4uTesieil MaTeMaTuKH

[legarornueckass Hayka SBISeTCS OJHOM u3 Haubojee JAUHAMUYHO
U3MEHSIONMXCA OTpaciiel 3HaHui B coBpeMeHHOW mupe. [lomoOHas guHaMuKa
U3MEHEHHUM OTpa)kaeTcsi B MOCTOSIHHOW TpaHCpopMallMu Cpeibl, B paMKax KOTOPOU
OCYHIECTBIISIET CBOIO  MNPO(ECCHOHANIBHYIO  JIEATENIbHOCTh  IeJaror W  Ha
NPEIbSBISIEMbIX K HEMY TPEOOBAHUSX.

OpHol M3 TUHAMUYECKUX XapaKTePUCTHUK IMeJaroruueckoro oopa3oBaHus Ha
COBPEMEHHOM JTare SBJISETCS IBHO pa3inyuMasl TeHJICHIIHS TIepexo/ia OT 3HAHUEBOTO
MoAXoJa B IUIAHUPOBAHUM M peaiu3alud  oO0pa3oBaTesIbHOTO Iporecca K
KOMIIETEHTHOCTHOMY Ttoaxony. KOMMNETEeHTHOCTHBIM MOAXOJ, B KAa4E€CTBE CBOEU
MPUOPUTETHON 11€JIM, BUIUT (HOpMHUpPOBAHHE MNPO(HECCUOHATBHBIX KOMIETEHIINM,
00yCJIOBIIUBAIOIIUX (POPMHUPOBAHKUE CIIOCOOHOCTU M TOTOBHOCTH OYIyIIEro meaarora
K CaMOCTOSTEIbHOMY U 3(()EKTUBHOMY PEIICHUIO pa3HOOOPA3HBIX MEIarornyeCKuxX
3a7a4, C KOTOPBIMU €My TIPUJETCS CTOJIKHYThCA B XOAE€ CBOeW Oymymieit
MPENO/IaBaTeNIbCKON IEATEIIbHOCTH.

Kaxxmas orpacip 3HaHWI ONMHUPAETCSl Ha CBOM HOPMATUBHBIE TOKYMEHTHI, B
COOTBETCTBHHM C KOTOPBIMU ONpENEISIOTCS TpeOoBaHUS K MPOo(ecCHOHAIbHBIM
KOMITETEHIIMSIM BHYTPH JaHHOU oTpaciu. OduiinanbHOe HOPMAaTUBHOE OIpEIeNIeHUe
poecCHOHANBHBIX MEJarOrMUYeCKUX KOMIETeHIINH npuBeieHo B [ocymapcTBeHHOM
00111e00s3aTeTbHOM CTaHAapPTE BHICIIETo 00pa3oBanus. JlaHHBIN 00111e00s3aTeIIbHBIN
CTaHJIAPT TPAKTYeT TMOHSITHE KOMIIETCHIIMM KaK «CIMOCOOHOCTh MPAKTUYECKOTO
MCII0JIb30BaHMS MPUOOPETEHHBIX B Mpoliecce 00ydYeHUs 3HaHUM, YMEHHUI U HaBBIKOB B
npodeCCHOHABHOM JeaTeIbHOCTHY. B CBOO ouepenb, mpodeccuoHalbHbIN CTaHIapT
«Ilenaror» [2], cnemuduuupyer TpeOOBaHUA K YpPOBHIO KBadu(UKALMK U
KOMIIETEHIIMM TIeJlarora BCEX YpOBHEH o00pa3oBaHMs, OTpaXKalollue CTPYKTYpYy
npodeCCHOHANBHON  AEATENLHOCTH TeJarora W ICHUXOJOTO-TMEJarorndecKue
KOMIIETEHIIUH. B 4acTHOCTH, TaHHBIN CTaHAAPT

1) ommchIBaeT cCoAep)KaHHWE MEAarornueckod NeATeNbHOCTH, TPEOOBaHUS K
YPOBHIO €r0 MOATOTOBKH;

2) sBHUsSETCA OCHOBOWM s pa3paboTKh 0Opa30BaTENbHBIX IMPOTpamMM
MOJTOTOBKA W TOBBIIICHUS  KBaJIM(UKAMA  TEIaroroB, IEpernoAroTOBKU
CHEIUATMCTOB U3 IPYTUX cep NeaTeTbHOCTH;

3) omMchiBaeT KOMIETEHIMU MPOPECCUOHATBHOTO BOCXOXKICHUS  OT
MOITOTOBKH W BXOXKJIEHUS B TPOQPECCUIO JI0 MEIarornueckoro MacTepCcTBa;

4) ¢dopmupyer OCHOBaHHUE JJIsI COOTHECEHMS TPYIOBOM JEATEIbHOCTH
KOHKPETHOTO Tearora u npodecCuoHaIbHO MPU3HAHHOTO 3TAJIOHA MPAKTUKH,

5) mpeocTaBIIsIEeT Mearory BO3MOKHOCTH 1Sl TPOdeCCHOHATBLHOTO Pa3BUTHUS
COOCTBEHHOM Kaphephl;
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6) saBisercs  cpeacTBoM  IU(G(EpeHLUPOBAHHONM  OLEHKM  YPOBHEH
KBaJMM(UKALWK, TPYAOBBIX (YHKIUI W CTeneHH MNpo(hecCHOHANBHOTO pPa3BUTHUS
Neaarora;

7) mpeaocTaBisieT MeJarory BO3MOXKHOCTh pa3BUBATh JUACPCKUE KaueCcTBa B
NpenofiaBaHuy, OOy4eHHMM W BOCIUTAHUHU, AKTHBHO pearupys Ha HU3MEHEHUS U
MHHOBAIIMOHHBIE TIPOIECCHI;

8) sIBJIIETCA HABUTATOPOM MPO(ECCHOHATHLHOTO Pa3BUTHS MEJarOTOB.

TpeOoBanus, OTpakeHHbIE B JI@HHOM CTaHAApTE, AEMOHCTPUPYIOT, 4YTO
npoeccroHaIbHBIE KOMIIETEHLIMU T€Jar0roB pacCMaTpUBAlOTCS KaK HEOTJEIUMBbIE
OT €ro JHMYHOCTHBIX KadecTB. Taxke nmaHHBIM CcTaHAAPT MOMYEPKUBACT
HEOOXOAUMOCTb, HapsiAy € Npo(deCcCHOHATBHBIMM KOMIETEHIMSIMH, pa3BUBaTh WU
OOIIEKYJIBTYpHBbIE KOMITETEHIMU. COBOKYITHOCTh YIIOMSIHYThIX KOMIIETEHLIUN JOJKHA
CIIy’)KUTh OCHOBOIOJArarmmuM ¢GakTopoM B (OPMYIMPOBAHMM 33Jad M LEJeH
00pa30BaTeNbHOIO MpoLecca U 00eCEYeHHsI €T0 PE3YIbTaTHBHOCTH.

O3HaKOMHBIIIMCH C HOPMATHUBHBIMH JOKYMEHTAMH, PEIITaMEHTUPYIOUIMHU
MOHATHE M COCTaB NPOPECCHOHATBHBIX KOMIETEHIUHA B cQepe TMeNaroruk,
nepenieM K pacCMOTPEHHUIO TOTO, Kak MpodeccuoHaNbHbIE KOMIIETCHIIUH Mearora
OCBEIIAIOTCA B OMYOJMKOBAHHBIX HAYYHBIX UCCIICTOBAHUSIX.

[Ipencrasnsiercst nenecooOpa3HbIM HA4YaTh OCBEIIEHUE MPO(ECCHOHATBHBIX
KOMITETEHIMI Tiefarora ¢ M3y4eHUs MX COJEp)KaHWs W cymHocTu. Onupasch Ha
uccnenoanus [3, 17, 18, 19, 20, 21, 22, 23, 24, 25], MOXXHO TIpoBeCcTH 0000IIIeHNE
MHTEPIIPETAlMY TAHHOTO MOHSTHS PAa3JIMYHBIMU aBTOPAMHU KaK 3TO MPEJICTaBICHO B
Tabnuue 1.

Tabmuma 1 - MaTepnperanus NoHATHS “KOMIETEHIUS pa3IMUYHbBIMU aBTOPAMU

OrnpeneneHne KOMIETEHINH ABTOp
®opmanbHO  cpopmyaupoBaHHOe TpeboBaHue, | A.E.AObuUiKackiMOBa,
peabABIIEMOE K pe3ysibTatam nporiecca ooyuenus: | O.B. bepcenena
OyayLiero cenuanucTa 1 npeacTaBisionee cooo
OJIMH U3 ONPEAENAIOIUX aTpUOyTOB ero OyayIien
npodeccuoHaTbHOM aesTesbHocTH. [3, 17]
Brnanenue omnpeneneHHbIM KoMmIiekcoM 3HaHuM | A.E.AGbuikaceiMOBa,
BKYTIE C OIIPEIENICHHOM rpymoi B3auMocBsa3anHbix | J[.M.AOaypasakona,
YyMEHUH W  HaBbIKOB, HeoOxomumbix st | E.M.Eroposa
BBITMIOJIHEHUSL OMNPEACIEHHBIX JEHUCTBUM B paMKax
OCYILIECTBIICHUS CBOEH Oyny1en
npodecCHoHaIbHOM AesiTenbHoCcTH. [3, 18, 19]
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npoaospkenre Tadmuisr 1

OnpeneneHrne KOMIETCHIIUT

ABTOp

dopMUpOBaHUE HOBBIX IICUXOJOTMYSCKUX
MPEICTABICHUM, HAXOAIIMX CBOE IPOSIBIICHUE B
KOMILJIEKCE OIPEJICICHHBIX M B3aMMOCBS3aHHBIX
3HAaHWU, OTHOIIIEHUH, YCTAHOBOK M LieHHOCTeH [20,

21].

T.A. Ko3bipena,
A.E.CaBunosa

COBOKYITHOCTh HEOOXOAUMBIX JIJIs1 OCYIIECTBICHUS
yCHEIHON  TpodecCuOHATbHON  JesATENbHOCTU
B3aMMOCBSI3aHHBIX 3HAHUI, YMEHUI U HAaBBIKOB U

OIpEICNICHHBIX XapaKTePUCTHK JIMUHOCTH [21, 22,
23].

A.E.CaBunoBsa,
I'.b.Typrtkapaesa,
T.JI. Aaucosa

CnocobHocTH CyOBEKTa, BBIPAXKAIOIIMECS €ro
COOTBETCTBUM CTaHJAPTaM IMOBEJICHUS, TPUHITHIM
B COIIMyME WJIM colmajabHoOu cpene [21, 23].

A.E.CaBunosa,
T.JI. Aaucosa

CrmocoOHOCTh M TOTOBHOCTH K BEJICHUIO YCIIEIITHON
npo¢heCCUOHAIBHOM NeATEeNbHOCTH,
OoOyCJIOBIICHHbIE  3HAaHUAMH, YMEHUAMH U

HaBBIKAMH, TPHOOPETCHHBIMH B  IpoIlecce
obyuenus [21, 24, 25].

A.E.CaBuHoBa,
N.B.I'eopre,
H.B.bacanaesa

Hanuune omnpeneneHHOro KOMIUIEKCAa 3HAHUM,
YMEHUH, HaBBIKOB, JOIOJHCHHBIX OMPEICICHHON
CUCTEMOM [IEHHOCTEH u CIOCOOHOCTEHN
WHIUBUyYMa, KOTOpBIE o0ecIreuynBarOT
OCYILIECTBJIICHUE s pexTuBHON
npodheCcCUOHAIBHOM NEATEeIbHOCTU u
COOTBETCTBHUSl TPUHATHIM B MPOGeCcCHOHATBHON
cpene 4eTKO CHOPMYTUPOBAHHBIM  CHCTEMaM
OIICHUBAHUS W KPUTEPHUSIM UCIOJHEHUSA, U
CIIOCOOCTBYIOIIME  CO3JAaHUIO  HEOOXOIUMBIX
NPEANnoChUIOK  JJIs  Tpoliecca  MOCTOSHHOTO
JUYHOTO CAMOPa3BUTHS U CAaMOOOPa30BaHUS

[23, 24].

T.JI. Aaucosa,
N.B.I'eopre

COBOKYITHOCTh MHTETPAJIbHBIX MPO(dheCcCHOHATBHO-
JUYHOCTHBIX  XapaKTEPUCTHUK,  IO3BOJISIONIUX
cyobekTy 3(h(EKTUBHO  OCYIIECTBIATH CBOM
npodeccuoHalbHble (PYHKIIMM U OOS3aHHOCTU B
COOTBETCTBHH C MIPUHATHIMH B MPOGECCHOHATBHON
cpene KpuTepHsiM, HOpPMaMH, CTaHIapTaMH U
tpeboBanusimu [25].

N.B. lllagpuna
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npoaoipkeHue Tadnuisl 1

Onpenenennas rpynna 3HaHuid u  yMmenuid, | T.JI. AHucosa,
JOoToNIHEeHHass  Aapyrumu  QyHkuuoHanbHbIME | W.B.I'eopre
KOMITOHEHTaMHU u obuagaromas
XapaKTEPUCTUKAMU UEANbHOCTH, HOPMATUBHOCTH
U CHOCOOHOCTBIO K MOJEIMPOBAHUIO CBOMCTB
CcyOBeKTa. K YUCITY (YHKIIMOHAIBHBIX
KOMITOHEHTOB OTHOCSIT TaAKHME KaK 3MOLMOHAIBHO-
BOJIEBAsl pEryJisillds CBOETO  IOBEIECHYECKOTO
acreKTa ¥ camoopranmsarus [23, 24].

Psin 3apy0OexHBIX HicciieioBaresnieil, B YaCTHOCTH Takux Kak, R. Huang u ap.,
[13] u J.Spector [26] npu ompeneiaeHud MNpo(ecCHOHATBLHBIX KOMIETEHIIUMA
COBPEMEHHOIO Te/larora JejaaloT OCOOBIM YImop Ha TakOM WX COCTAaBIISAIONIEH, Kak
MH(QOpPMaIIMOHHBIC KOMIETEHIIUH, TPUYEM JICJIAI0T 3TO HMMEHHO B KOHTEKCTE
HCIIOIb30BaHMUsT MH(POPMAIIMOHHBIX 00pa30BaTeNbHBIX TeXHOMOruH. VX nmoHumanue
MOHSATHSI KOMITIETCHITUHN TIPUBEICHO B TabuIie 2.

Ta6JII/I]_Ia 2— HpO(bCCCI/IOHaJ'IBHBIG KOMIICTCHIIMH B KOHTCKCTC HMCIIOJIb30BaHUS
06p330BaTGHBHBIX TEXHOJIOTHUH.

OrnpeneneHne KOMIIETEHIUN ABTOp

YMeHust 1 HaBbIKM B oOmactu umHpopManmoHHbIX | R.Huang u nap.
oOpa3oBaTeNbHBIX  TEXHOJIOTHWH, TakKhe  Kak
KOMMYHHKAIMS W KOOPAMHALMS, IPEICTaBICHUS
0o0pa3oBaTeNbHOTO  KOHTEHTAa,  MCHOJIb30BaHUE
KOMITBIOTEPHBIX 00pa30BaTeIbHBIX pecypcoB [13]

CnocoOHOCTh NPUMEHSITh COBPEMEHHbIE J.Spector
nH(popmaImoHHble 00pa30BaTEIbHBIC TEXHOJIOTUU
JIJIs1 pELICHUS TTeIarorn4ecKux 3agad [26].

B cBoto ouepenb, B AOMOTHEHNE K JAHHBIM U3 Ta0buuil 1 u 2, B Takux paboTax
Kak [27, 28], KOMIIETCHIIUM YUYUTEJSI MAaTEMAaTUKU OMUCHIBAIOTCS, KAK COBOKYITHOCTD
B3aMMOCBS3aHHBIX KaueCTB, ONMPEACISIONINX CyObeKTa 4epe3 ero MaTeMaTHYeCKue
3HAHUS, YMEHUS M HAaBBIKH, JIONOJHCHHBIC HAJIMYHEM ONPEICICHHBIX CII0COOOB
MBIIIJICHUS, CO3/IAOIIUX BO3MOXKHOCTH M TIPEANOCHUIKA K OCBOCHHUIO  HOBBIX
MaTeMaTHYeCKUX 3HAHUHW W CIIOCOOCTBYIOIIMX  Pa3BUTHIO HABBIKOB  HX
HCITOIH30BAaHMS B X0/ OCYIIECTBICHUS yIeOHOro mpoliecca.

Takum 00pa3oMm, YIPOIICHHOE OIPEACICHUES IOHATHS MaTeMaTHYCCKON
KOMIIETEHIIMM MOKHO CBECTH K KOHEUHOMY pe3y/IbTaTy OCBOEHHUS MaTeMaTUYeCKUX
3HaHUW B COYETAHUU CO CITIOCOOHOCTSIMH K UX MPAKTUYECKOMY UCIOJIb30BaHUIO.
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OO0o0meHne  MHTEpHpeTauuil  MOHATHS  «KOMIIETEHLHUS»  aBTOpaMH,
yKa3aHHBIMH B Tabnmuax | u 2, B COYETaHUHU C aHATTU30M TaKUX padoT, KaK Harmpumep,
[29, 30, 31], mo3BoisieT HaM BBIICIUTH OIpeaeieHHbIE (YyHIaMEHTAIbHbIC
COCTABJISIIOLIME COAEPIKAHUS U CTPYKTYPbI JAHHOIO MOHATHUS B KOHTEKCTE MEJarOruKu
MaTeMaTHKU:

1. OOnananue eJarorom onpeaeIeHHOM COBOKYITHOCTH
B3aMMOCBSI3aHHBIX 3HAHUI, YMEHUI U HABBIKOB B 00JaCTH MaTeMaTHKH, BKIIIOYas U
OTHOCSIINECS K NH()OPMALMOHHBIM 00pa30BaTEIbHBIM TEXHOJIOTHSIM.

2. Hanuuwne y nenarora onpeaen€éHHbIX MCUXO0IOTMUECKUX U JIMYHOCTHBIX
KAaueCTB M YCTAHOBOK, IO3BOJIAIOIIMX YCIIEIIHO OCYIIECTBIIATH IE€JAarOru4ecKyro
JESTEIbHOCTh B KOHTEKCTE MaTEMaTHUECKOr0 00pa30oBaHMsl.

3. Hanuuwe y menarora NncUxoJOTMYECKOW TOTOBHOCTU K BBIIIOJHEHUIO
Ipo(heCCHOHATIBHBIX 003aHHOCTEN U PEIIEHUIO MPO(ECCUOHANBHBIX 33134 Ha 0a3e
coueTaHusi cOPMUPOBAHHON COBOKYITHOCTH MAaTEMAaTHUYECKUX 3HAHWUM, YMEHUU U
HABBIKOB U ONPEIEIEHHBIX KAYECTB U XapaKTEPUCTUK JIMYHOCTH.

Uccnenopanus [4, 17, 18, 19, 20, 21, 22, 23, 24, 25], 1eMOHCTPUPYIOT, 4TO B
KOHTEKCTE MAaTeMaTUYeCKOro OOpa30oBaHUs, YKa3aHHbIE KOMIETEHIIMM MOKHO
pa3feNuTh Ha IBE KATETOPUH, KaK 3TO MMOKa3aHo B Tabnuie 3.

Tabmuna 3 — Kateropuu koMneTeHIi Oyayero nejarora-mareMaruka

Kareropus Onucanue
OO01me KOMIETEHIINN OOGmieHay4Hbie, Ie1aroruaeckue, u

COLMAIBHO-THYHOCTHBIC KOMITETECHIIMH U
obmwmit kpyrosop [4, 17, 18, 19, 20, 21].

Crerrduueckue (mpeIMeTHBIC) 3HaHMs, yMEHUS U HaBBIKH, CTICITU(DUIHBIC
MaTEMaTHIECKUE KOMITCTCHITNH JUIST  MaTeMaTH4YeCKOW  HayKH, B
COBOKYITHOCTH CO  CIIOCOOHOCTBIO W
TOTOBHOCTBIO MX aKTHUBHOTO TMPUMEHCHHSI
B paMKax Oyayiied meaarorudeckoi
nestenapHocTh [18, 23, 24, 25].

AHanu3upysl yKa3aHHbIe paOOThl MOXHO TakKK€ BBISIBUTH U 00OOIIHUTH
KOHKPETHYIO MPUPOIY KaxKaoi kaTeropuu u3 Tabmuibl 3. Tak, o0mme KOMIIETCHIIMN
MOKHO TIPEJICTABUTH CIEAYIOIINM 00pa3oM:

1. Hamnuue cmocoOHOCTEM K IOCTAaHOBKE IIeJIeH M IUIAHHUPOBAHHUIO CBOCH
NeSTeITLHOCTH.

2. Hanuume CcnocoOHOCTH K TMPABHIIBHOMY BOCHPHATHIO ITOJTYyYECHHOMN
uH(popMauu.

3. Hannune crnocoOHOCTH K KPUTHYECKOMY aHAJIM3y, OCMBICICHUIO W
000011I€HHIO OTYyUYEeHHON NHPOPMALIIH.

4. CriocoOHOCTh TIEPEOIICHNBATh HAKOIIJICHHBIM OITBIT, aHAJTM3UPOBATh CBOU
BO3MOYKHOCTH ¥ IIPUOOPETAaTh HOBBIC 3HAHUSI.
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5. CnnocobHOCTh (POPMYNIHMPOBATH CBOM CYXKIEHUS W BbICKa3bIBaHUS B
JIOTUYECKA 0OOCHOBAHHOW M HEMPOTUBOPEUUBOM (popme.

6. ClocoOHOCTh K TMPUIIOKCHUIO WMEIOMIMXCS OOICHAYYHBIX 3HAHUUA W
byHIaMEHTAIBHBIX 3aKOHOB B MTPO(ECCUOHATIEHON TIeAarornaecKoi e TeIbHOCTH.

7. ClocOOHOCTh K BBISBIICHHIO €CTECTBEHHOHAYYHBIX OCHOB HM3y4aeMbIX
npo0JIeM U SBJICHHWIA, BOSHUKAIOMIMX B XOJI€ OCYIIECTBIECHHUS MPOGECcCHOHATHHON
MEarOrHYeCKON  JEATETbHOCTH W yMEHHE TMPUMEHATh JUIsl WX PEIICHUs
COOTBETCTBYIOIINNA HAYYHBIN U JIOTUYECKUH ammapar.

[IpenmeTHbIE KOMIIETEHIIMN MOXHO MPEACTABUTH B CIEAYIONIEM BUJIE.

1. Hanyuunre HaBBIKOB  MAaTeMaTHYECKOTO  MBIIIEHUS ©  oOJajaHue
MaTEMaTUYECKON KYJIbTYPOU.

2. Hanuune 10CTAaTOYHBIX 3HAHUM B OCHOBHBIX pa3zjeliax MaTEeMaTUKH H
JEMOHCTPALIHSI BBICOKOTO YPOBHSI OCMBICIICHUS 3TUX 3HAHUM.

3. YMeHne pemaTh HETPUBHUAIBHBIC MaTEMaTHUYCCKHE 3a7add B Pa3TUIHBIX
00JacTsAX MaTeMaTHKH, TPEOYIONUMH OPUTHHAIBLHOTO TOIX0/Ia U MAaTEMaTHIECKOTO
MBIIIICHUS.

4. BnajieHre THITOBBIMHA METOJAMH PEIICHUS CTaHIAPTHBIX MAaTEMaTHUYECKHUX
3ajad.

5. CiocoOHOCTh HMCTOB30BaTh METOJbI HAYYHOTO aHAIHM3a W CHUHTE3a IS
WCCJICIOBAHMSI HM3yYaeMbIX SIBJICHHUM M TPOIECCOB W TIOCTPOSHUS U PEIICHUS
COOTBETCTBYIOIIUX MAaTEMATUYECKUX MOJIETIEH.

6. Hanuurie KOMMYHUKATUBHBIX M KOTHUTUBHBIX (DYHKIIUN, TPOSIBIISTFOIITUXCSI
B YMEHHHM TMPUMEHSATH METOJbl OCHOBAaHWW MaTeMaTUKU U (QopMadbHOU U
MaTEeMaTUYeCKOM JIOTUKH I TOCTPOCHUSI JIEIyKTUBHBIX W HWHIYKTHUBHBIX
JIOTUYECKUX PACCYNKACHUN U POPMUPOBAHUS JTOTUICCKUX 3aKIIFOUCHUA.

7. ClocOOHOCTh K TOYHOMY U SICHOMY H3JIOKEHHUIO MAaTEMaTHYECKUX 3a]1ad
CPEIIHETO YPOBHS CIIO)KHOCTH JJIsi HEMPO(GECCHOHANBHOW ayIUTOPUHA WCTIONB3YS
00I111eTOCTYTHY0 TEPMUHOJIOTHIO.

8. ClocoOHOCTh K TOYHOMY M CTPOTOMY H3JIOKCHHIO MaTEeMaTHYECKUX
YTBEPKICHUA U METOJIOB MX J0KA3aTeIhCTBA C MCIIOIb30BAHUEM JTMHTBUCTHYCCKUX
¥ CEMaHTHYCCKUX KOHCTPYKIIMH, MOHATHBIX MPOPECCHOHAITBHON ayTUTOPHH.

9. Hannure HaBBIKOB KPUTHYECKOTO MBIIIJICHUS.

10. Hannure HaBBIKOB K CaMOAHAITN3Y.

11. T'oTOBHOCTH K MOCTOSTHHOMY CaMOOOpPa30BaHUIO U CAMOPA3BUTHIO.

[Tponomxkas kmaccudukamnuio, uccienosanus [19, 20, 21, 25, 30, 31, 32]
Pa3IeSIIOT BhIIEYKa3aHHBIC MAaTEMAaTHIECKUE KOMIIETCHITUN B 3aBUCUMOCTH OT MEPHI
uX C(QOPMUPOBAHHOCTH HA TPU YCIOBHBIX YpPOBHS: 0a30BbIH, MPOIBUHYTHIN U
MCCIIEI0BATEIIbCKUM.

B tabnwuiie 4 mpuBeneHoO onmMcaHue dTUX KPUTEPHUEB.
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Tabnmuua 4 - YpoBHU MaTeMaTHYECKUX KOMITETCHITUN

YpoBeHb

Kpurepun onpenenenus ypoBHs

bazoBriit

1.
2.

[Tonnmanue 6a30BBIX TEPMUHOB

3HaHWE W TOHUMAaHUE OCHOBHBIX ONPEIECICHUI,
YTBEPKIECHUM H TEOPEM B paMKax HM3y4yaeMoH
MaTeMaTUYECKOW TUCHUILINHBL

3HaHWE U T[IOHMMaHUE KIIOUEBBIX MaTEMAaTHYECKUX
npo0JsieM, CBSI3aHHBIX C YYEOHBIM MaTepHalioM B pamMKax
M3y4aeMOl MaTeEMaTUYECKON TUCIUIUINHBI,

HaBpik moucka HEOOXOAMMON y4eOHOM W HaydyHOH
uHbOopMaIuu 10 M3y4aeMou MaTeMaTU4ECKOU
JVCLIUIUIVHE;

['oToBHOCTB U CIIOCOOHOCTB BOCIIPOU3BOJIUTH

MOJTYYCHHYIO MaTEMaTHIECKYI0 HH()OPMAITHIO.
[19, 20, 21, 25, 30, 31, 32].

[IponBuHyTHIN

HaBbIk KOPpEeKTHOTO (POPMYITUPOBAHUS U I0KA3ATEIBCTBA
W3YYEHHBIX MaTEMaTUYECKUX YTBEPKICHUN U TEOPEM;
CrniocoOHOCTH JEMOHCTPUPOBATh JI0Ka3aTeIbCTBA
MaTE€MaTUYECKUX YTBEPKICHUN U TEOPEM, aHAJIOTUUHBIX
TEM, UTO OBbLIM U3yUEHBI paHee;

YMeHHe MpOBOAWUTH JIOTMYECKUH aHAJIU3 W CHUHTE3
uH(poOpMaluy, TMOJYYEHHOM B TpoLecce U3YYEHHs
JCUUTUINHBL

3HaHue u NOHUMaHUE CYILIECTBYIOIIUX
MEXAUCIUTUIMHAPHBIX aCIIEKTOB MaTEMaTHKU;

HaBblk mpaBUIBHOTO HCIONB30BAHUS MAaTEMATUYECKUX
TEPMUHOB, BBIPAXKEHUI U (hpa3 B OOILEHUU C KOJJIETaMH,
YYEHBIMHU U CTYJIEHTaMHU

[19, 20, 21, 25, 30, 31, 32].

Uccnenosarenbckuii

CriocoOHOCTh MPUMEHSITh Pa3HOOOpa3HbIE, B TOM YHCIIE
HECTaHJapTHBIE, METOJbI M TOAXOAbl IS PEHICHUS
MaTeMaTUYeCKUX 3aJa4y, B TOM YHUCJIE U TeX, KOTOPbIE
BBIXO/JISIT 32 PAMKH OCHOBHOTO Kypca;

YMenue o0000maTh, NPEACTaBISATh, AHAIU3UPOBATH,
CUHTE3UPOBATh M  HWHTEPIPETUPOBATH  IMOJTYYCHHBIC
pe3ynbTaThl, @ TAKXKE OIICHUBATh UX 3HAYUMOCTb;

HaBplk  1m0Ka3pIBaTh MAaTEMAaTHUYCCKHE TEOPEMBbI U
YTBEP)KJICHHSI, OTIMYAIONIUECS TI0 XapaKTepy OT paHee
WU3YUYCHHBIX;

CrocobHOCTh JIEMOHCTPUPOBATH JI0Ka3aTesIbCTBA
MaTEeMaTUYECKUX TEOpeM u YTBEPKIICHUIA,
OTJIMYAIONTUXCS 10 XapaKTePy OT paHee N3YUCHHBIX;
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poJ0JKEHHUE TabauIb! 4

5. CnocoOHOCTD BBIABIIATH, HAXOJAUTHh MEXKIUCUUIIIMHAPHBIE
CBS3U MEK]ly MATEMATUKON U CMEKHBIMU
JUCHUTUINHAMM;

6. HaBbIK cucremaTu3anuy U ynops10YMBaHUS I10Jy4EHHOU
MaTeMaTHYECKON MHPOpMaIUH;

7. T'OTOBHOCTh U CIIOCOOHOCTB MCIIOJIb30BaTh COBPEMEHHBIE
oOpa3oBaTeNbHbIE TEXHOJOTUU Il pabOThl C yYEOHBIM
KOHTEHTOM

[19, 20, 21, 25, 30, 31, 32].

Pesynwrarel uccnenoanuii A.E. A6suikacsiMoBoit, .B.llagpunoit u H.O.
Tanpl3UHON MOKa3bIBAIOT, YTO [JIsi TOrO, 4YTOOBI CIOCOOCTBOBAThH peaju3aluu
BBIIIIEYKA3aHHBIX KOMIIETECHIIMM, HEOOXOIWMO CTPEMUTHCS K TOMY, YTOOBI, st
CyObEKTa €€ peaJM3alud camMoO COJEpKaHUE MaTeMAaTUYEeCKOW KOMIIETCHIIMU
MPEACTABISIOCh BAXKHBIM U 3HAYUMBIM. TOJBKO B 3TOM Ciydae, JUYHOCTh OyleT
CTPOUTH CBOE€ MOBEICHHE M JACATEIBHOCTh TaKUM O0Opa3oM, 4TOObI 00ECHEUYUTH
peanuzaiio komnereHuuu [3, 25, 33].

3HAUUTEIBHOE KOJIMYECTBO UCCIIEA0BAHUM, MOCBAIICHHBIX MATEMAaTUYECKUM
KOMIIETEHILIMSIM, PACCMATPUBAET UX HE HEMOCPEACTBEHHO, a YEpEe3 MPU3MY TaKOIrO
MOHATHS KaK MaremMarndeckasi komneteHTHOCTh. CornmacHo I'b. TypTtkapaeBoii [25],
B MEIaroru4eckoil Hayke mpodeccruoHalbHasg KOMIIETEHTHOCTh OINpPEAeNIeTCs Kak
BlajicHue,  oOnajaHue  CyObEKTOM  COBOKYNMHOCTBIO  COOTBETCTBYIOIIUX
po¢eCCUOHABHBIX MEarOrHYeCKUX KOMITETEHITUH.

B cBoro ouepens, E.B.Konbuna [34] unrepnpetupyet npodheccuoHaIbHYIO
KOMIIETEHTHOCTh ~ YUYUTEJIS MareMaTUKU KaK COBOKYMHOCTb KOMIIETEHIIUH,
MO3BOJISIIOIIUX €MY BBITIOJIHATH OMPEACIICHHBIC Melarornueckue QyHKIIMU B paMKax
o0pa3oBareIbHOTO Tpollecca MpenogaBaeMod MaTeMaTUYeCKOW JAUCIHUILIUHEI.
ABTOp JeiaeT OCHOBHOW aKIEHT HMMEHHO Ha [JEATEIbHOCTHOM XapakTepe
KOMIIETEHTHOCTH, pacCMaTpuBas €€ KakK CUCTEMY OOOOIIECHHBIX KOMIIETCHIIMI B
COYETAaHUU C MPEIMETHBIMU KOMIIETEHIIUSAMH B KOHKPETHBIX oOnactsx. [lpu atom
OHa  J00aBlseT, YTO HEOThEeMJIEMBbIM  aTpulOyToM  TpodecCHOHATBHON
KOMIIETEHTHOCTH SBJIIETCSI 0CO0O€ TCUXWYECKOE COCTOSHHE, HaXOXKJIEHUE B
KOTOPOM KOTOPOE TO3BOJISIET CYOBEKTY JCHMCTBOBATh CAMOCTOSTEIBHO, 3((HEKTUBHO
Y OTBETCTBEHHO B paMKaX BBITIOJIHIEMBIX MPO(HECCHOHATBHBIX (PYHKITHIA.

H.bar3 u ap. [35] Takke OoTMEUarOT, YTO MOMHUMO CHUCTEMbI KOMIICTCHIIUM,
KOTOPOM 00J1a71aeT CyObeKT, MpodecCuoHalbHas KOMIIETEHTHOCTh BKJIFOUAeT B ce0s
TaKXke JIpyrue (hakTophl, CIOCOOCTBYIONMINE JTUYHOM camopean3allii, Takue Kak,
MpeXke BCEro 00pa3oBaHHOCTh CyOBhEKTa B IIEJIOM, O0II[asi U CIIeIUaIbHAS dPYAUITHUS,
MOCTOSTHHO JIEMOHCTpHUpyeMasi CIIOCOOHOCTh U TOTOBHOCTh K IEPMAHEHTHOMY
MOBBIIICHUIO YPOBHS CBOEH MpOPECcCHOHATBHOM M HAyYHOM MOJATOTOBKH,
COIIMATBLHOCTh U JUHAMUYHOCTh.  J[MHAMUYHOCTH  NpodecCuoHaTLHON
KOMIIETEHTHOCTH 3aKJIFOYAETCSl B TOM, YTO OHA HAXOJUTCS B MIPOLIECCE MOCTOSSHHOTO
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U3MEHEHUS M Pa3BUTHUSA, YTO CIOCOOCTBYET TOTOBHOCTH CyObEKTa K BEICHUIO
3¢ dekTuBHOI nMpodeccruoHaIbHON ASSITENbHOCTH.

JpyrumMu ¢aktopamul SBISIOTCA CIIOCOOHOCTb, CTPEMJICHHE U TOTOBHOCTH
CyObeKTa peasn30BaThb CBOM JIMYHOCTHBIE KA4eCTBA, OMBIT M KOMIIETCHIIUU IS
OCYIIECTBIICHUS ~ TPOAYKTUBHOM 1 3ddextuBHON  mpodeccruoHanbHON
JesATeNbHOCTH. Bee 310 TpebyeT OT IMYHOCTH OCO3HAHUS COLMATIbHOW 3HAYMMOCTH
CBOEH JIEATEIIBHOCTH U NIEPCOHATIBHON OTBETCTBEHHOCTH 3a €€ PE3yIbTaThl. A 3TOr0
MOXXHO  JOCTUYb  TOJIbKO  IIOCPEACTBOM  IIEPMAaHEHTHOIO  pa3BUTUI U
COBEpPIICHCTBOBAHUS JIMYHOCTU CyOBEKTa, YTO MOJYEPKHUBAET BaKHOCTh HAJIMYMS
MOTHBALIMOHHON M aKCHOJIOIMUYECKOM COCTaBIISIFOIIEH KOMIIETEHTHOCTH.

N3 pabdot JI.C. KankaeBoii [36] u P.A. A6xycanamoBa [37] u [38] mokHO
BBIIEIUTh ~ OCHOBHBIE  CYIIHOCTHBIE  COCTAaBISIIOIIME  NPOPECCUOHATBHOU
KOMIIETEHTHOCTH I€/larora-MaTeMaTuka, KOMMU SIBJISIFOTCSI:

1. Co3ganue ycnoBud A paUUMOHAIBHOTO U 3((EKTUBHOTO
UCIIOJIb30BAHUSI CBOMX 3HAHUW M  CIOCOOHOCTEH, OpPUEHTHPOBAHHOIO Ha
oOecrieueHUEe yCHEmHOW Npo(PecCHOHATBHON JEATCIbBHOCTH U BBIMOJHEHUS
npodecCHOHANBbHBIX (YHKIMIA B paMKax MEJarorn4eckol NeATeIbHOCTH B cdepe
MaTEeMaTHKH.

2. CaMocCTosSITeNbHOE Y TIEPMAHEHTHOE BOBICUCHHE WHIUBUAyyMa B
polecc caMmoo0pa3oBaHusl C LEIbIO0 MOBBIIIEHUS! YPOBHS CBOUX IEJArOrMYECKUX
KOMIETEHIIMI B 00JIaCTH MATEMAaTHUKHU.

3. CoBeplICHCTBOBAaHUE JIMYHOCTHBIX KayeCTB, HEOOXOAUMBIX MJIs
YCHELIHOTO  BBIMOJHEHUS  IEJAaroruuyeckux  OOA3aHHOCTEH;  JAEeMOHCTpauus
CaMOCTOSITEIbBHOCTH M TMOKOCTU MBIIIIEHUS NPU PELIEHUH pa3HOOOpa3HbIX 3ajad,
BO3HUKAIOIIMX B paMKaX OCYILIECTBJICHUS MENaroroM CBOEW NpoQecCHOHATbHON
NESATEIbHOCTH.

4. HaxoxJaeHue B COCTOSHUM aKTUBHOTO HAy4HO-NEJAroru4eckoro
B3aMMOJICUCTBUE C KOJUIEraMU IO MEJAaroruyeckor cpeie A oOMeHa HaydyHOU U
METOANYECKON HHPOpMaLIUEH.

5. JlemoHcTpanusi crmocoOHOCTH K OBICTPOM aKTHBALMU W aKTyaJu3aluH
UMEIOIINXCA 3HAHUW M KOMIIETEHUMH, [IJIs OOECHe4YeHHs] ONTHUMAIbHOTO U
3 ()EKTUBHOTO BBINOJHEHHUS [E1arorMYecKor JAEsiTebHOCTH B COBPEMEHHOM
NeJaroru4eckomy cpee.

6. Hamuuue cmocoOHOCTH K caMOPETYIMPOBAHUIO U OBICTPOI aanTaiuu
Ha MEHSIIOIIMECS yCIIOBUS, 0OCTOSATENbCTBA U KPUTEPUHU CPEbl 00YUECHHUS.

OCHOBBIBasICh Ha BbIICTICHHBIX CYIIHOCTHBIX acMeKTaxX MpodeccruoHaIbHON
NEeIaroruueckoil KOMIETEHTHOCTH, MOXKHO IMOCTPOUTH 000OIEHHOE BHU3yalbHOE
IIPEICTABIIEHNE O KJIFOUEBBIX COCTABJISIOLIUX COAEPKAHUSI ATOrO MOHATHA. [JaHHOE
BHU3YaJIbHOE MPEJCTABICHUE IPUBEICHO HA PUCYHKE 1.
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[lexs oOyueHus ’

—% HpO(beCCIIOHa.'IBHa}I IIOATOTOBKA YUHTEIA MaT€MaTHKH ’

\VememHas IeJarorudeckas JAesSTeIbHOCTh Ha OCHOBE IPHOOPETEHHBIX |
\3HAHHIl H YMEHHIil B paMKax IpernojaBaeMoil MaTeMaTHIe KO AHCIHILTHHEL |

CrocoOHOCTh HCIIOIb30BaTh IIOJIYYCHHBIC HAYYHBIC H IIPAKTHYCCKHE 3HAHHA ‘
B IIpomecce OCYHECTBICHHA 1eJarOrHIecKoi JesTeIbHOCTH B pPaMKax
npenonaBaeMOﬁ MaTeMaTH4e CKOil JTHCIHILTHHBI

[Inpokuil Kpyrosop H Spyauius B O0GTaCTH METOAMKH H COIepP/KaHUS |
' MaTeMaTHKH

—Jl ITocTosiHHOE CaM006p83OBaHH€ H CaMOCOBEPIICHCTBOBAHHE [¢

)

| JIMIHOCTHBIE  XApAaKTEPHCTHKH, CIOCOOCTBYIONIHE CAMOYTBEP/KICHHIO B
| mpode cCHOHATBHOI cpefe

BHyTpeHHA ICHXO0I0IHYeCcKas TOTOBHOCTh K CaMOCTOSTEIbHOMY IPHHATHIO
PeleHHI

O6nagaHHe MHAMBHIYYMOM JKeTaHHS H MOTHBAIHH K BBINOIHEHHIO
TMearorndeckux (yHKIHI

Pucynok 1 — Conepxanue npodeccuoHaIbHON KOMIIETEHTHOCTU

Orcrona ciieayert, YTO OCHOBHBIMHU XapaKTEPUCTUKAMU MPOPECCUOHATBLHOM
MEJarOrHYeCcKOl  KOMIIETEHTHOCTH YYMTENIs MAaTeMaTUKW SIBJIAIOTCA KaK €ro
JUYHOCTHBIE, Tak W TnpodeccuoHanbHble acnekTol. llpuuem B mporecce
s¢dexTuBHOrO  (HopMHpPOBaHUS MNPO(ECCHOHATBHON  KOMIETEHTHOCTH, 00a
yKa3aHHbBIX acleKTa y4acTBYIOT B PaBHOI Mepe.

[Tocne ananuza coaepxanus mpodhecCUOHATBLHON KOMIETEHTHOCTH YUUTENS
MaTE€MaTHKH, IEpERIEM K OCBEILIEHUIO HCCIIEIOBAHMI, TOCBAIICHHBIX U3YUYECHHIO €€
cTpykTyphbl. Tak, Hanpumep, W.B.Illagpuna [25] akueHTUpYyEeT BHUMAHHUE HA TaKUX
KOMIIOHEHTaxX B  OOIIell  CTPYKType  TMeNaroru4eckol  KOMIIETEHTHOCTHU
MaTeMaTUYeCKUe 3HAaHUSI M YMEHHSI M CTPEMJICHHE K [EPMAHEHTHOMY
MaTeMaTH4eCKOMY CaMO00Opa30BaHUIo.

B cBoto ouepens uccnenoBanus [27, 28] BbIACISIOT TAKKE TAKOH KOMIIOHEHT
KOMIIETEHTHOCTH Kak Mpo(ecCHOHATbHO-OPUEHTUPOBAHHYIO JEATEIbHOCTH B
00J1aCTH MaTeMaTuKH.

Anamuzupys pabotsl [17, 19, 20, 21, 22, 25, 39], MO)KHO NPUNUTH K BHIBOLY,
4YTO CTPYKTYpy HNpOo(ecCHOHANbHOW KOMIIETEHTHOCTH YYHUTENsl MaTeMaThKu
COCTaBJISIIOT Takue 0a30Bble KOMIIOHEHTBI, KaK MOMUBAYUOHHO-YEHHOCHHDII,
IMOYUOHATILHO-B0NIE60U,  KOCHUMMUBHDBIU, — OesIMEIbHOCMHbIU, — TUYHOCHbIL U
pechnexcusHblil.

Momuseayuonno-yenHocmmubili KOMIIOHEHT HAXOIWT CBOE BBIPAKEHUE B
JUYHOCTHOM OTHOIIICHUH Oyayuiero mnegarora K cBoed Npo¢ecCHOHATBHOM
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NeAarornyeckoil J1eaTebHOCTH B 00JNacTH MaTeMaTudeckoro oOpaszoBanusa. OHa
OTpenemsieT HaJuurhe MOTUBAIIUHU K MPO(PECCHOHATLHON ACSITENLHOCTH U O0YUYESHHIO
B COYETAHUH C €r0 JMYHBIMU IPEANOYTEHUAMH, UHTEPECAMH U LEISIMHU.

OMOYUOHAILHO-60/1€6011 KOMTIOHEHT OTBEYAET 3a (OPMHUPOBAHHE B CYyObEKTE
MOJIOKUTEILHOTO 3MOIMOHATBHOTO ()OHA WU HACTPOs, MPOSIBICHUE aJeKBaTHOM
pEaKuMy Ha IOJIOKUTEIBHBIE M HEraTUBHBIC PE3YyJbTAaThl CBOEH IEIarornyecKon
JEATEIbHOCTH, LIECHHOCTHOE OCO3HAHWE 3HAYEHUS M POJU CBOEH IENaroruyecKon
NESATEIbHOCTH, TMOJIOKUTEIIbHOE OTHOIIEHHWE U CTpeMJIeHHEe CcyObekTa K
npodeccuoHaIbHOMY CaMOpPa3BUTHIO, caM000pa30BaHUIO u
CaMOCOBEPILICHCTBOBAHUIO.

Kocnumuenwvi xomnonenm omeeyaem 3a TOIy4aeMbIE TIE€AAroromMm
MIPEAMETHBIE U CMEKHbBIE 3HAHUSI Y TIOHUMAHUE COIEPKAHUSI KOMITETeHIINU. /[aHHbIe
KOMIIOHEHT TAaK)K€ OTBEYAET 3a OCYILECTBJICHHUE CBS3U C JAPYTMMU KOMIIOHEHTaMU
npoecCHOHAIBHOM ~ KOMIETEHTHOCTH WU Oyaymiedl  mpodeccrHoHalbHOR
JEeSATEIbHOCTBIO B 00JJACTH NEIArOTMKN MaTeMaTUKH;

JlessmenvHocmubiii KoMnonenm OTPaXaeT YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIMH y OyqyIMX MpenofgaBaTesied, BKIovas: yueOHble, KOMMYHHUKAaTUBHbBIE,
pednekcuBHbie U npaktuyeckue [41]. J[aHHBIT KOMIOHEHT TaKXe OTBEYAECT 3a
CIOCOOHOCTB €Iarora K OBJIAJICHUIO Pa3HOOOPa3HBIMUA METOJJAMU PEILICHUS 3a/1a4 C
BapUaTHUBHBIM YPOBHEM CIIOKHOCTU. CrO[1a OTHOCAT TAaK)K€ U HAJTMYUE MOTUBALIUU U
TOTOBHOCTH K MPUMEHEHHIO CQOPMHUPOBAHHBIX KOMIETEHIMH B paMKax
OCYILIECTBJICHUS CBOEH NIEAATOIMYE€CKOMN AEATEIBHOCTH, ITOIEPKAHUE TOTOBHOCTH K
nanbHelmemMy npoecCHOHAIbHOMY CaMOCOBEPIICHCTBOBAaHUIO, CAMOPA3BUTHIO, U

caM0o00Opa30BaHUIO.
Jluunocmmuolil KoMnonenm NPOSABIIAET ceOs B CUCTEME MHIUBUYaJIbHO-
IICUXOJIOTHYECKAX ~ CBOMCTB M XapaKTEPUCTHUK,  KOTOPHIE  OKAa3bIBAIOT

HEMOCPEJCTBEHHOE BIUSHHE HA WHAWBUIAYAIbHBIM CTWUIb TMpenoAaBaHus U
oOydeHus, TeAaroru4eckoil JesTeIbHOCTH, MpEeAnoYnTaeMbie (POPMBI U METOJIbI
MPOBENICHUS 3aHATHI; pe3ylbTraThl U CHOCOOBI B3aUMOACUCTBUS CyObEKTa CO
CTYACHTaMHU U MPENoAaBaTeIsIMU;

Peghnexcusnviii xomnonenm OTpakaeT CHOCOOHOCTh CYObEKTa K
OCYLIECTBJICHUIO CaMOAaHallM3a, CAMOKOHTPOJISI U CaMOOIIEHKH CBOEro Ipolecca
caMOoOOy4YeHUsT U CaMOCOBEPIIECHCTBOBAHUSA, U OLEHUBAHHUIO 3(P(HEKTUBHOCTH
dbopMupoBaHusT WM CBOUX TNpodecCHOHaNbHBIX KommeTeHIui. [lomHorenHoe
pa3BUTHE JIAaHHOTO KOMIIOHEHTAa KOMIETEHTHOCTH TPATUIIMOHHO HAONIONAETCs Ha
3aKJTFOUUTEITFHOM DSKCIIEPTHOM JTare pa3BUTHS CyObeKTa, Korma c(hopMupoBaHbI
OCTaJIbHbIE KOMIIOHEHThI KOMIIETEHTHOCTH.

AHanu3upyst oryOJIMKOBaHHBIC UCCIICIOBAHUS, MOKHO BBIICNIUTh  JOTAarlbl,
Ha KOTOPBIX MPOUCXOAUT (HOPMUPOBAHHE COCTABISAIONMUX TPO(HECCHOHATLHON
KOMIIETEHTHOCTH B 00pa3oBaTeIbHOM TMPOIECCE B pPaMKax MareMaThuyecKuX
nucuuiuind. OnucaHue 3TUX TANOB MPEJICTaBICHO B TA0UIIE 5.
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Tabmuma 5 - Jranel popmupoBanms MpohecCHOHATEHON KOMIIETEHTHOCTH

Otan Conepxanue
JIMarHoCTUYECKUM 1. ITpenBapuTenbHOE OLIEHUBAaHUE OOLIETO YPOBHS
C()OPMUPOBAHHOCTH HEOOXOJAMMBIX YMEHUH U
HaBBIKOB, HEOOXOAMMBIX IS pa3BUTHSA

OTIPEICIICHHON MeJarOrHYeCKON KOMIICTCHITUH.

2. OcmbicieHue u GOpPMYJIUPOBAHUE JIMYHOCTHBIX
MOTHBOB, IICHHOCTEH U 11eJIcii 00pa30BaHUsI.

3. Ananus JIMYHOCTHBIX 0COOEHHOCTEN,
OKa3pIBAIOMIMX  BIUSHUE Ha  3(P(HEKTUBHOCTH
OCYHIECTBIISIEMON Y4eOHOMU JIeSITEILHOCTH.

MoTHBaIIMOHHO- CtumynupoBaHue U pacHIMpeHUE MOTHUBALUU B

LICHHOCTHEBIN 00JIaCTH TIEearoTUYeCKON JIeSITEIbHOCTH, Pa3BUTHUE
[IEHHOCTHO-CMBICJIOBOT'O BOCIIPUSITUS TI€AarornyecKou
paboThI

TeopeTnueckuit Co3manne cucTeMBl OCHOBONOJIAraloOIMIMX 3HAHUU H

HABBIKOB, OTBEYAIOMUX 3a 3P(OEKTUBHOCTh PA3BUTHUS
OTIpeIeICHHOM NMPOo(deCCHOHAIBPHON KOMITETCHITUH.

[IpakTrueckuit [IpumeHeHNE TMONYYEHHBIX 3HAaHUM W YMEHUH B
KOHTEKCTE MPAKTUUECKOU YUeOHOM NesITeIbHOCTH.

KonTposbHo- MOHUTOPUHT W OLIEHKa ypOBHS C(HOPMHUPOBAHHOCTU

AHAJIMTUYECKUI ONpENEIeHHOW MNPOPECCUOHAIBHON  KOMIIETEHLIUH,

OCYILIECTBIICHUE MEPONPUSTUNA IO €ro KOPPEKIIUH,
MJIAHUPOBAHUE JTAJIbHEUINIMX 11ar0B Pa3BUTHSL.

A.B. bopoBukoBa ormedaer, 4To 3(h(HEKTUBHOCTh MPOXOKICHUS TaHHBIX
ATanoB (OPMHUPOBAHUS KOMIIOHEHTOB MPOGECCUOHATHLHON KOMIIETEHTHOCTH Y
oOyJarommxcsi BO MHOIOM TPEAONPENENsIeTcs CHUCTEMOW HMEIOLIUXCA Yy
00yJaromuxcs IMYHOCTHBIX MOTHBOB. KpoMme Toro, 00HapykuBaeTcsi HaI0OHOCTh B
HAJMYUHA  ONpPENECTICHHBIX KPUTEPHEB OILICHUBAHUS YPOBHS CGHOPMHPOBAHHOCTHU
KOMIIETEHTHOCTH [42].

[lonoOHbIEe BOMPOCHL, CBsSI3aHHbIE C  (OPMYJIUPOBAHUEM KPUTEPHUEB
OLICHMBAHUSl CTENEeHU C(HOPMUPOBAHHOCTH MEJATOTMYECKOW KOMIIETEHTHOCTH,
paccmarpuBatotcest B padote C.JI.JIorunoBoit u np. [42]. Jlannast paGoTa BbIACISIET
[IATh YPOBHEW OLICHUBAHUSA: PENPOAYKTUBHBIM, aNAlTUBHBINA, MOACIUPYIOLINN,
CUCTEMHO-MOAENUPYIOINM W IEeJarornyeckoe mactepcTBo. OmnucaHue 3THX
YPOBHEM NMpUBEEHBI B Ta0HIIE 6.
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Tabnuna 6 - YpoBHU cPOPMUPOBAHHOCTH MPOGHECCUOHATTLHON KOMIIETEHTHOCTH

YpoBeHb

Onucaunue

PenponykTuBHbI

[lenaror crocobeH K HMHTEpIpETaluud U IepecKasy
oOy4aromuMcst ToJy4YeHHON yueOHOoM nHpOpMalUu.

AnanTanuoHHbIN

[lenaror crocoOeH aganTUpOBaTh M MPUCTIOCOOUTH
MOJIYYEHHYIO UM UH(OPMAIIUIO K YPOBHIO MOJTOTOBKH
ayJIUTOPHUH

Moaenupyromui

Ilenarora oTaM4YaeT BBICOKMI YpPOBEHb BIAJCHUS
dopmamu w  MeromamMu  OOyYCHHS, HAJIH4YNC
COBOKYIIHOCTU  OMNpPEACICHHBIX  B3aUMOCBSI3aHHBIX
3HAHWM, YMEHUN U HABBIKOB MO OTJIECIIBHBIM pa3/ieiiamMm
aKaJeMHUYeCKOMI M CIIUTUINHEI, CIIOCOOHOCThH
dbopmyIHpoBaTh Hean oOyueHwusl, CTaBUTh
pasHooOpa3Hble 3ajaud, pa3padaThiBaTh CIOCOOBI U
QITOPUTMBl MX pEIICHUS W TpUBJIEKaTh K cebe Ha
IIOMOIIb pa3zHoOoOpasHbIC MeJarorndecKue u
TICUXOJIOTHYECKHE CpeaCcTBa CTUMYJIMPOBAHUE
UHTEepeca 00yJarolUXCs U UX BOBJICUCHHS B YUCOHYIO
JIESITEIILHOCTh

CucremMHo-
MO/JICJTUP YOI

[lemaror AEMOHCTPUPYET  JOCTAaTOYHO  BBICOKHIA
YPOBEHb BJIAJICHUS Pa3HO00pa3HBIMU
MEJAaroru4eckuMu  crocobamMm M METOAaMH,
HaIpaBJICHHBIMH Ha (POPMHUPOBAHUA y OOydarOIIUXCs
HEOOXOIUMOM AJI ONPENEICHHOT0 MaTeMaTHYeCKOro
peIMETa, COBOKYITHOCTH 3HAHWUM, YMEHUN 1 HABBIKOB.

YpoBeHb
MeJIaroru4yeckoro
MacTepcTBa

[lemaror neMoOHCTPUpPYET TOTOBHOCTh U CIOCOOHOCTH
BBIUTU 334 PaMKHU TMPEIMETHOU JEATEIBHOCTH W
o0NagaeT MeaarorniyeckuM YMEHHEM M MacTepCTBOM
CIIOCOOCTBOBATh PA3BUTHIO U COBEPIICHCTBOBAHUIO
NICUXOJIOTUYECKUX U JIMYHOCTHBIX XapaKTEPUCTHUK
oOyyJaronmxcs, U ux MoTpeOHOCTEM B
CaMOCOBEpIIIEHCTBOBAHUU,  CaMOOOpa30BaHUM U
CaMOpAa3BUTUHU

Hpyroii  moaxoxn

K  OLEHMBaHUIO  YPOBHS  C(HOPMHUPOBAHHOCTH

npodeccruoHanbHOM KomIeTeHTHOCTH onicad y M.B.I'eopre B [24]. B aT0i1 pabote
OMUCHIBAETCS CUCTEMAaTUYECKUNA TOJAXO0A K OLEHUBAHUIO CPOPMHUPOBAHHOCTH
npoecCuoOHAIbHOW KOMIETEHTHOCTH, COCTOSINAs W3 YEThIPeX YypOBHEWU. ITu
YPOBHH ONTUCAHBI B TAOIHUIIE 7.
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Tabmuua 7 — YpoBHU ChOPMUPOBAHHOCTU MPO(PECCHOHATEHON KOMIIETEHTHOCTH

YpoBeHb KiroueBbie XapakTEPUCTUKN

azanTarus YpoBeHb, Ha KOTOPOM HWHIWBHIYYM OOJIagacT
MIepBOHAYAIEHBIM HA0OOPOM YMEHHMA

CTaHOBJICHHE YpoBeHb, Ha KOTOPOM HWHIMBHIYYM 0OJIaaeT
OTpaHUYECHHOW CTENEeHbI0 Cc(HOPMUPOBAHHOCTU
YMEHUMN

c(hOpMHPOBAHHOCTh YpoBeHb, Ha KOTOPOM HHJIMBHAYyyMa OTINYAECT
JocTaToyHasi CHOPMHUPOBAHHOCTh YMEHUI

Bnanenue YpoBeHb, Ha KOTOPOM WHIUBUTYYM
JIEMOHCTPUPYET s pexTuBHOE BIIAJICHUE
poeCcCHOHATTEHO-TIETATOTHYECKIMH METOJIAMHU

Onupasick Ha BbIIIEYKa3aHHBIE OINUCAHMS YPOBHEH MpoQecCHOHATbHON
KOMITETEHTHOCTH, MO’KHO OOOOIIUTH CIEAYIOIINE YPOBHU UX CHOPMHUPOBAHHOCTH.
KOTOpbIE TPUBE/ICHBI B Tabnuiie 8.

Tabmuma 8 - YpoBHU c(POPMUPOBAHHOCTU KOMIIETEHTHOCTH

YpoBeHb Onucanue

Havanpnsiii CyObekT oOsagaeT OTPaHUYECHHBIM 00beMOM
MaTeMaTHYeCKMX 3HaHuM. OTiandaeTcs HEJIOCTaTOUHOM
CaMOCTOSITEJIbHOCTBIO B MPHUHSATAM PEIICHUA B PaMKax
OCYIIECTBIICHUH CBOEW IE€IAarOrM4ECKON JEATEIbHOCTH.
JleMOHCTpUPYET SBHYIO IOTPEOHOCTh B TOJYYCHUU
PYKOBOJICTBA, W Pa3JIMYHOrO poJia PEKOMEHAALHAX |
WHCTPYKIHUSX IO IIAPOKOMY KPYTy BOIMPOCOB, CBSI3aHHBIX
C TIPOLIECCOM TpenoaaBaHus. Takke 3TOT YpPOBEHb
XapaKTepU3yeTcss  HECIOCOOHOCTHIO cyOBbeKTa K
MPOBEJICHUIO CAMOCTOATEIBHOTO aHaN3a, OLICHUBAHUS U
KOHCTPYHUPOBaHUSI YUeOHOTO Mpoliecca U MCIOIb3yEeMbIX
METOIMYECKUX MarepuanoB. [Ipm »ToM odeHb YacTo
pelieHre MaTeMaTUYeCKUX 3a7ad B paMKax ydeOHOro
mporiecca Jejiaercss ¢ ynopoM Ha  ¢dopmaiabHOE
TEOpPETUYECKOEe 00OCHOBAHUE, UTHOPUPYS MPAKTUUECKUN
OITBIT.

0a30BbIi bynymuii cnenmuanuct CrmocoOeH K JEMOHCTpAIUU
OCMBICTIEHHOCTH U 1EJICHANPABICHHOCTH CBOUX JICHCTBU,
CIOCOOEH TUIAHUPOBATh OXKUJAEMBIE PE3yJIbTaThl CBOEH
paboThl, MOXKET BHIOMPATh HAWIYYIIAE YCIOBHS IS
BBITIOJIHCHUS T€X WJIA WHBIX MPAKTUYECKUX JEHCTBUIA, HO
IpU OSTOM BCE OTO OCYNIECTBISIETCS WM Ha OCHOBE
CTOPOHHUX PEKOMEHIALINHI
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npoaopkeHue Tabmuiist 8

BBICOKHIA Croenuanmucra  XapakTepu3yeT  CIOCOOHOCTh  Kak
CaMOCTOSITEIFHOMY TUTAHUPOBAHHUIO M KOHCTPYHUPOBAHUIO
npouecca. OH MOXET CBOOOAHO MPUMEHSATH Pa3IUYHbIC
MaTeMaTHYeCKUE CHOCOOBI M METONbI JUIsl PEIICHUs
pa3Hoo0pa3HbIX 3aj1a4, BCTPEYAIOIMINXCS B [IEAarOrHUecKOM

JICSITEIIBHOCTH.
TBOPUYECKUHN YpoBeHb, Ha KOTOPOM WHIUBUAYYM JIEMOHCTPUPYET
apexkTuBHOE BJIQJICHHE npogeccroHaIbHO-

MEJarori4eCKUMA ~ METOJaMH M CITOCOOCTBOBAaHHME
Pa3BUTHIO W COBEPIICHCTBOBAHHUIO TICUXOJOTHUECKUX U
JUYHOCTHBIX ~ XapaKTePUCTHUK OOYyYalomuXcsi, W UX
MOTpeOHOCTEH B CaMOCOBEPIIICHCTBOBAHUH,
caM000pa30BaHUHU U CAMOPA3BUTHH

O3HaKOMUBIIIMCH C TEKYIIUM COCTOSSHUEM WCCJICIOBAHUM, TMOCBSIIEHHBIX
BOIpocaM  MpO(EeCCUOHATBHBIX KOMIIETCHIIMM M KOMIIETEHTHOCTH IeJarora-
MaTeMaTHhKa, LeJecoo0pa3HO YIOMSHYTh, YTO CYIIECTBYET €IIe psij BOIPOCOB,
KOTOpbIE BCE €IIe HE MOJIYYWIM JOCTaTOYHOTO OCBEIIEHUS M TPOpadOTKU B
OITyOJIMKOBAaHHBIX HCCIIEOBAaHUSAX. B 4acTHOCTH, K YHCIy TakuX BOIPOCOB, HYKHO
OTHECTH Bompoc 00 d>PGPEeKTUBHOM CrOcoOe OlleHUBaHUS U (HOPMHPOBAHUS
po(eCCHOHANBHBIX KOMIIETCHIIMM YYUTENsI MaTeéMaTUKH TOCPEICTBOM Pa3BUTHUSA
TakOW MX COCTaBISIONIEH, Kak WH(OPMAIMOHHBIE KOMIIETCHIIMM B 00JacTu
WCIIOIb30BaHUS MOOMJIBHBIX 0Opa3oBaTeIbHBIX WH(OPMAIMOHHBIX TEXHOJOTUM H
MIPUII0KEHUMN.

AHain3  3HAYUTEIBHOTO  KOJIMYECTBA  UCCIEAOBAaHUM,  MOCBSAIICHHBIX
UCIIOIB30BaHUI0  MH(GOPMAIIMOHHBIX  TEXHOJOTMA B y4eOHOM  Mpolecce
MaTE€MaTUYECKUX JTUCUUIUIMHA, B YaCTHOCTHU Takux kak [11, 12, 31, 44, 45] nokazau,
YTO COBPEMEHHbIC WH(MOPMAIIMOHHBIE TEXHOJOTMH, B YaCTHOCTH MOOWJIbHBIC
WH(OPMAIIMOHHBIE TEXHOJIOTHHU, BCE €Ie UCIOJIb3YIOTCS HE CaMbIM ONTHMAJIbHBIM
oOpazom. B OonbpIIMHCTBE ClydaeB, WCIHOJBb30BAHHE MOOWMIBHBIX YCTPOWCTB
OTpaHUYMBACTCS JIUOO JEMOHCTpAIMel y4eOHOTro M CIPaBOYHOIO MaTepuana, JIubo
MPEAOCTABICHUEM UHTEPAKTUBHOIO TeCTa. B ToXke BpeMsl yaensieTcsi HeI0CTaTOYHOE
BHUMAaHHE HCIOJIb30BAHUI0 MOOMIIBHBIX YCTPOMCTB B KAa4€CTBE CPEACTBA PEIICHUS
3a/lad ¥ MaTeMaTHYeCKUX MojeJiel U3 00acTy BBICHIEH MaTeMaTuku. B gacTHOCTH,
HaOMomaeTcss HEAOCTAaTOYHOCTh  HUCCIAEAOBaHUM B 00JacTH  MCIIOJIB30BaHMS
MOOMJIBHBIX TEXHOJOTHI U MPUIIOKEHUN JJIsI IPOBEJACHUS BBHIYMCICHUN M pelIeHUs
3aJla4 1 MaTeMaTUYeCcKuX Mojenei u3 odnactu qudpepeHunanbHbIX ypaBHEHUH.

C ToukM 3peHHs HACTOAIIETO HCCIEN0BaHUs, Haubosee ONTUMaIbHOE
HCIIO0JIb30BaHUE MOOUJIBHBIX TEXHOJIOTHH CBSI3aHO, B TIEPBYIO OYEpPE/lb, C AKTUBHBIM
HCIIOIb30BaHUEM MOOUJIBHBIX YCTPOMCTB B Kaue€CTBE 3aMEHBI TPAJIUIIMOHHBIM
KOMIIBIOTEPAM JIJI1 PEUIECHUS MPOBEICHHUS] MAaTEMATUYECKUX BBIYMCICHUN U PEIICHUS
MaTEeMaTUYECKUX 3aad W MoOJeNeil, TpeOyIoluX HCIOIb30BaHUSI METO/OB
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nuddepeHnuanbHpIX  ypaBHeHHH. Takke mIpeacTaBisercs — IeJIeco00pa3HbIM
OIICHUBATh HMH(GOPMAITMOHHYIO KOMIIETCHITMIO UMEHHO KaK 3HAHWS, YMEHUS M HABBIKA
B 00JIACTH MCIIOJIb30BaHMSI MOOWIIBHBIX TEXHOJOTUH M TIPHIIOKECHUN I TIPOBEICHUS
BBIYMCJICHUA W PpElIeHUus 3a7ad U MaTeMaTH4YeCKuX Mojeied u3 obiactu
muddepennnanbubIx ypaBHeHud. CremoBaTellbHO, IeleHAPaBIeHHbBIC IEHCTBUS 110
pa3BUTHIO WH(POPMAITMOHHOW KOMIIETEHIIMM pAa3BUBAIOT TaKXE W yPOBCHb
npoeCcCHOHATBHBIX KOMIIETEHITUH TIeAarora.

B cuny »Toro B cucremy olieHHBaHUS MH(GOPMAIIMOHHON KOMIETEHIIUU Kak
YaCTU MATEMATHUYECKUX KOMIIETCHIIMI COBPEMEHHOIO MPENoAaBaTeisi MAaTEMATUKU
MPEJICTABIIACTCS BKIIOUUTH CIIEAYIONINE OAMHHAAIATh 0a30BbIX KPUTEPUEB:

1. I[ToHumaHue BO3MOXKHOCTEH MOOMIIBHBIX 00pa30BaTENIbHBIX TEXHOJOTUH U
MPUJIOKEHUN B KOHTEKCTE KOHKPETHOTO MPEAMETA UITN 3aHATHS.

2. ClocOOHOCTh OBICTPO W TOYHO OILICHUTh, CMOTYT JIM MOOWJIbHBIC
o0pa3oBareyibHbIE TEXHOJOTMM W TPWIOKEHUS B JAaHHOM KOHKPETHOM Cllyyae
0OJIErYUTh WM 3aTPYIHUTH MPOLIECC 00YUECHUS U MPENOoIaBaHusl.

3. Xoporiiiee MOHUMaHUE MOOMIIBHBIX TEXHOJIOTHUH M MPUIIOKEHUN M METOIOB
yrpasieHus uHbopMmaluend U mpolecca pelieHus: 3aaad MoCpeiCcTBOM MOOUIBHBIX
TEXHOJIOTUH Y IPUIIOKEHUH.

4. CnocoOHOCTh aJanTUPOBATh YYEOHBII poLEecC K NOCIEIHUM pa3padoTKam
Y TEHJICHIIUSM B 00JIaCTH MOOMJIBHBIX TEXHOJOTHMN U MPUIIOKESHUH.

5. CiocoOHOCTh U TOTOBHOCTh K AKTMBHOMY HMCIOJIb30BAaHUIO MOOUIIBLHBIX
TEXHOJIOTUM W TPWIOKEHUM JJIi NPOBEACHUS BBIUMCICHUA W PEIICHUS
MaTeMaTUYeCKUX 3aJlad U MOJee u3 00JacTH BBICIIEH MaTEMaTHUKH, a UMEHHO
niddepeHIranbHbIX YpaBHEHUH.

6. CnocOOHOCTP W TOTOBHOCTH K IIEPEOPHCHTAIIMU CYIICCTBYIOIIETO
y4eOHOTO Tpoliecca Ha MOOMIIbHBIC TEXHOJIOTUU U TIPUIIOKECHHUS.

7. ClocoOHOCTh ~ BBIOpAaTh  ONTHUMAJbHYI0 KOMOWHALMIO  MCHUXOJOro-
MEJaroTMYeCKUX M TEXHOJOTHMUECKUX MOJCNeH Mg peaau3aluu KOHILEIIUU
MOOMJIBHOTO 00YyYEHHUSI.

8. YMeHue onTUMHU3UPOBATH MPEJCTABICHUE Y4Ye€OHOro Marepuaia Jjis
WCIIOJIB30BaHUs C YYETOM pa3Mepa SKPaHOB MOOUJIbHBIX YCTPOMCTB.

9. YMeHue HaxoAWTh aJITOPUTMbI  pEUIEHUs] TMOCTABJIEHHBIX  3ajad,
ONTUMHU3UPOBAHHBIE JIJI1 UCTIOJIB30BaHUSI HA MOOMJILHBIX YCTPONCTBAX.

10. 3nanus B 007aCTH 3aIUTHI IEPCOHATBHBIX MOOMIIBHBIX JaHHBIX.

11. 3nanust B 001acTH KOHTPOJS JIOCTYNa K HEJETalbHOMY MOOMJIHBHOMY
KOHTEHTY.

[lepBbie ABa W3 yKa3aHHBIX KPUTEPUEB OIICHUBAHUS WH()OPMAITMOHHOU
KOMIETEHIIMM HaXOIATCS B TMPAMOM CBSI3M C MOTHBALMOHHO-YEHHOCMHOU U
IMOYUOHAILHO-B01E60U KOMIIOHEHTaMHU CTPYKTYpPHbI npodeccuoHaNbHON
KOMIETeHTHOCTH. Clenyrmiue TpU KPUTEpPUs OCHOBaHbI Ha MCIOJIb30BAHUM
KOTHUTUBHOU U dessmelibHOCHHOU KOMIIOHEHTOB KOMIIETEHTHOCTH. B CBOIO ouepenb
OCTaJIbHbIE KPUTEPUHM CBSI3aHbl C KaK C KOTHUTHUBHOM, TaK W JIMYHOCTHOM U
pednaexcuBHON KoMnoHenmamu KOMnemeHmHOCmu.

Bo3Bpamasice k Tabnuie 8, COOTBETCTBUE MEPBBIM JIBYM YKa3aHHBIM
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KPUTEPUSIM OLIEHUBaHUsI MH(OOPMAIITMOHHON KOMITIETEHIIMM MOXKHO CUYUTATh 0a30BbIM
ypOBHEM MpoheCcCHOHATBLHON KOMITIETEeHTHOCTU. OBNafieHUE CICAYIONIMMHU JIBYMS
KPUTEPUSIMU MOXKHO pacCMaTpuBaTh KaK BBICOKHN YPOBEHb MPOQECCHOHATHLHOTO
CTAaHOBJICHHSI KOMIIETEHTHOCTU. M HakoHel, kputepun 6, 7 u 8 u kpurepuu 9, 10 u
11 xapakTepu3ylOT COOTBETCTBEHHO BBICOKHMM YPOBEHb U YPOBEHb MacCTEpPCTBA
KOMIIETEHTHOCTH COOTBETCTBEHHO.

Crnenyer NOMYEPKHYTh, YTO MPUOPUTETHOCTH KAXIOr0 W3 YKa3aHHBIX
KpUTEepreB NHPOPMAIIMOHHON KOMIIETEHIIUH 3aBUCUT OT OCOOEHHOCTEN KOHKPETHON
y4eOHOU cpesibl U MOCTABICHHBIX B KAKJOM KOHKPETHOM CiIy4ae akaJAeMHUECKHX
3a/ad.

O3HaKOMMBIIMCh C  MPEACTABIECHUEM  IOHATUS  MHPOpPMAIMOHHAS
KOMIIETEHIIUSI B KOHTEKCTE MOOMJIBHBIX TEXHOJIOTUH W MPWJIOKEHUH, MOABEIEM
UTOTM JaHHOro ImyHKkTa. B 1.1 ObumM OCBelleHBl BOINPOCHI, CBSA3aHHBIE C
COJEPIKAHUEM U CTPYKTYPOU MpodheCCHOHATBHBIX KOMIIETEHIIMM OyTylIEro y4uTes
Maremaruku. [lpuyemM camMu KOMIETEHIMU paccMaTpUBaIMCh Kak € oOIie-
JUCUUIUIMHAPHOM TOYKM 3pEHMs, TaK M B CHEUU(PUYECKOM KOHTEKCTE
MaTEMaTUYECKOW JUCHMIUIMHBIL. V310KEHHBIM Marepuana MO3BOJSIET NPUUTH K
BBIBOJlY, YTO NPO(ECCHOHAIbHBIE KOMIETEHUUU OyAylIero y4uTels MaTeMaTUuKd
MMEIOT MHOTOTPAaHHYIO CTPYKTYPY CO BCEM KOMIUIEKCOM BHYTPEHHUX B3aUMOCBSI3EH
W B3auMoO3aBUCUMOCTEH. Tak TpeacTaBiseTcs HEBO3MOXKHBIM  pa3BUBATH
npo(ecCHOHAIbHBIE KOMIETEHIIMM B OTPbIBE OT OJHOBPEMEHHOTO pPa3BUTUS
OOIIEKYJIBTYPHBIX M JIMYHOCTHBIX KOMIETEHLMH, a TakXe, He IpPUHUMAs BO
BHUMaHHUE TaKoro Qakropa, Kak HH(GOPMAIIMOHHbIE KOMIIETEHLIUU U COBPEMEHHBIN
YPOBEHb pa3BUTHs UHPOPMALIMOHHBIX U 00PA30BaTEIbHBIX TEXHOIOT .

[IpodeccronanbHble KOMIETEHLINN OYAyIIETO YUYUTENIs MaTEMAaTUKHU SIBIISIFOTCSI
KOMIIOHEHTOM npodeccuoHanbHON NeAarornyeckon KOMIIETEHTHOCTH,
XapaKTepU3YIOIIETO BBIMYCKHHMKA. MIX MOXHO paccMmarpuBaTh Kak OAHY M3 (opm
peanu3aliid WHTETPaTUBHOIO JIMYHOCTHOTO KayecTBa CYObEKTa, CIOCOOHOTO H
TOTOBOTO K pEaJM3aldd CBOEr0 IOTEHIMAJNa B JAJBHEHMIIEH NeAarorudyeckomn
neaTeibHOCTH. OJHUM M3 BOXKHEHIIMX BHEIIHUX IOKa3areiaed npodecCuoHaIbHOM
KOMIIETEHTHOCTH CIIELIMAIIMCTA ABIJISAETCS €r0 CIOCOOHOCTh CAMOCTOSITENIBHO PEIIATh
3aa4, OIpEAENseMble YCIOBHSIMU pPEaJbHOM NEAATOTMYECKON NIESITEIBHOCTH.
Ckopocth U 3QPEeKTUBHOCTh (POPMUPOBAHUS TMEAATOTMYECKUX KOMIIETEHLUHMH W HX
CTPYKTYPHBIX KOMIIOHEHTOB BO MHOTOM Ipenonpenensercs cyObeKTHOW Mo3uLuen
cTyzneHTa. IMeHHO akTHBHasi, eJeHanpaBIeHHas 1 MOTUBUPOBAHHAS [T03HABATEIIbHAS
NESTEIbHOCTh CTYACHTa SBJSIOTCS IIABHBIM  (DaKTOpOM €ro  axKaJeMHU4YecKou
YCHEIIHOCTH pOCTa €ro KoMIeTeHTHOCTH. OmnpeaenstomuM (HakTopoM CyObEKTHOU
NO3ULMN CTYAEHTAa B paMKaxX H3y4aeMOIo MaTeMaTH4eCKOro Kypca SIBISETCS €ro
CHOCOOHOCTh ¥ TOTOBHOCTH BECTH CAMOCTOSTEIbHYIO [TO3HABATEIbHYIO ACSITEIbHOCTD.
Jns 3TOro,  HEOOXOIMMO  BCEMEPHO  CTUMYJUPOBATh  IO3HABATEJIbHYIO
CaMOCTOATENIbHYIO JIEATENbHOCTh CTyAeHTOB. OAHUM U3 MyTeW OCTUKEHHUS 3TOTO
SBIIIETCSI MCIOJIb30BaHME MOOWJIbHBIX NpuIOkeHUU. Mcnonb30BaHME MOTEHIMAa
COBPEMEHHBIX MOOMJIbHBIX MPUIIOKEHUH pa3BUBAET MHPOPMAITMOHHYIO KOMIIETEHIUIO
00yy4aroIerocs U Kak CJlIeICTBUE OKa3bIBAET MOJIOKUTEIBLHOE BIMSIHUE HA Pa3BUTHE UX
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npodecCuoHANbHBIX KOMIIETEHIIMH B 1ieioM. MoOuiabHOe 00yyeHue JIOJKHO CTaTh
MPUOPUTETHHIM BEKTOPOM PA3BUTHSI MPOIECCA MOJIEPHU3AIMU U COBEPIICHCTBOBAHUS
oOy4deHHUs B BBICIICH IIKOJIE B JIeJIe MOATOTOBKH OYAyIIUX YYHTENICH MAaTeMaTHUKH K
Oymyme mpodeccCuoHaIbHON MTeAarornueCcKoi AesITEIbHOCTH.

1.2 HpI/IHHI/IIILI HCIIOJIb30BaHHUA MOOMJIBHBIX OﬁpaSOBaTeJILHLIX
TEXHOJIOTHIi B nmpouecce moaAroToOBKU 6yl[yHII/IX quTeJ]eﬁ MaTeMaTHuKH

[lepeiizem K oOCBelIeHUIO 0a30BbIX MPUHIMIIOB, JIEKAUUX B OCHOBE
UCIIOJIb30BAaHUSI MOOWMIIBHBIX O00pa30BaTENIbHBIX TEXHOJOTHMH W MPUIOKEHUH B
Ipoliecce MOATOTOBKU OyAyIIMX y4HMTeNed MareMaTUKHU. 3HaHUE ATUX IPHUHIUIIOB
HE0O0XOIUMO JUIsl YCIIEUTHOW MHTETpalid MOOMIIbHBIX YCTPOMCTB B 00pa30BaTEIbHBIN
npotiecc. [lpu U3n0kKEeHUN AaHHBIX TPUHIIMIOB OYIyT pacCMOTPEHBI JeKAIIUe B UX
OCHOBE KOHIICIIIMY U CBA3aHHBIE C HUMHU U3MEPEHUS.

HayneM c¢ uHTEpmpeTanuu caMoro MOHSTUS «MOOMIBHBIE 00pa30oBaTEIbHbBIC
texHonorum». Yuenole R.Huang, J.M. Spector & J.Yang B [13] mHTEpnpernpyror
o0pa3oBaTeyibHbIE TEXHOJOTHMM KaK TEOPUI0 M MPAKTUKY COBEPIICHCTBOBAHUS
nporiecca OOy4YeHUsT W TOBBIIMICHUS PE3ylIbTaTOB OOYy4YEHUSI U YCIIEBAEMOCTH
MOCPEJICTBOM  HCIIOJIb30BAaHUSI  PA3HOPOJAHBIX TEXHUYECKUX HMHCTPYMEHTOB U
CBSI3aHHBIX C HUMU O0pa30oBaTeIbHBIX pecypcoB. B cBowo ouepenn, A.Jones u np., u
A.Svela u J1p. UHTEPNPETUPYIOT TOHATHE «MOOWIbHBIE OOpa30BaTEIbHBIC
TEXHOJIOTUW» KaK MCIOJIb30BaHWE BCErO0 MHOT000Opasus KOMILIEKCAa MOOWMIIbHBIX
WHOOPMAIIMOHHBIX ~ TEXHOJOTUH  C  1EJbl0  MOBBIMIEHUS  3(PPEKTUBHOCTU
oOpa3oBaTeIbHOTO  Mpolecca B  oO0NacTM MareMatuku W (opMUpOBaHUS
MOJIOKUTEITLHOTO y4eOHOTO OIbITa Y CTYACHTOB-MAaTEMaTUKOB TEAarornyecKoro
npoduis [46, 47]. JlanHOE omnpeaeacHne MOOMIBHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA
MO/IPa3yMEBaET MIUPOKUM CIEKTP BUAOB 00pa30oBaTEIbHON AESITEILHOCTU, BKIIHOUAS
MPOCKTUPOBAHUE, HACTPOMKY, aJaNTalMI0, TECTUPOBAHUE U OLECHKY PpPa3JIMYHbIX
NENUCTBUMN, pECYPCOB, HHCTPYMEHTOB M METOJOJIOTU, HAPABIEHHBIX HA O0JIeTYeHUEe
oOydeHHUs] ¥ TIOBBIIIEHUE AaKaJIeMHUYECKOM YCIeBAEMOCTH Ha MaTeMaTH4eCKHUX
3anATHsAX. Kak oTrmeuaercss B [48], B 3TO ONpEeAEICHUE MOXKHO TAKXE BKJIIOYUTH
COBOKYITHOCTh HAaBBIKOB W KOMIIETEHIIMM B 00JAaCTU MOOUJIBHBIX TEXHOJOTHUM
NpUIOKEHUH W uX A(PPEKTUBHOE MCHOIB30BAaHUE B KOHTEKCTE MaTeMaTH4e€CKOTO
00pa30BaTeIbHOIO Mpoliecca.

Hcxonst w3 pe3ynabraroB ONMyOJWKOBAaHHBIX HCCIIEOBAaHUN M aHaIu3a
MPUMEHEHUsT MOOWJIBHBIX TEXHOJIOTHMM B paMKax yd4eOHOTO Mporecca, MOXKHO
paccMaTpuBaTh TOHSATHE MOOWIBHBIX  OOpa30BaTENIbHBIX  TEXHOJOTHUH  Kak
O00BbENIMHEHNE MOOWIBHBIX TEXHOJIOTHH, MPUIOKEHUH, 00pa3oBaHUs, PECypCOB U
MPOIIECCOB. DTU KOMIIOHEHTHI COBMECTHO pa0OOTarOT IJisi YIYy4IICHHS KadecTBa
o0OpazoBareyIbHOTO Mpoliecca B 00jacTu MareMatuku [45, 49].

O3HaKOMUBIIIMCh C OCHOBHBIMU OIpEACICHUIMU U  (PopMyTupoBKamMu
MOOMJIBHBIX 00pa30BaTeNIbHbIX TEXHOJIOTHI U MPUIIOKEHUM, TIEpeiieM K OCBEILIEHUIO
TEOPETUYECKUX MPUHLMIOB HX TPUMEHEHHS B KOHTEKCTE MAaTeMaTu4eCKOro
oOpazoBanus. Ilpu 3TOM B XojA€ AajdbHEWIIErOo W3JOKEHUS] TOJ MOOWIbHBIMU
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TEXHOJOTUSMH W  TPWIOKEHUAMH OyleT TOHMMarb HWMEHHO MOOWJIbHBIE
00pa30BaTEIbHBIE TEXHOJIOTHH U TIPUIIOKECHHSL.

UccnenoBarenn A. Svela u ap., u D. Tang u ap., KOHCTaTUPYIOT
KOMIUIEKCHOCT M MHOTOTPAHHOCTh TEOPETUYECKUX TMPUHIUIIOB MPUMEHEHHUS
MOOWJIBHBIX TIPWJIOKECHHH. OJTO TPEXKIE BCEro OOyCIOBIEHO TeM, 4TOo cdepa
NPUMEHEHHS MOOWJIBHBIX TEXHOJIOTUH B OONAaCTH MaTeMaTHKd JOCTAaTOYHO
MHOTOTPAaHHA B CHJIy BOBJICYECHHOCTH BCETO MHOT00Opa3usi TUBEPCUPHUIIMPOBAHHBIX
METOJIOJIOTUM W TMPUHIIMIIOB, OPUEHTHUPOBAHHBIX Ha OOJErdyeHue, MOAJNECPKKY HU
yAy4IlIEeHuEe MPOILECCOB OOyUYEHHUsS M MPENOAaBaHUs U TMOBBIMICHUS aKaJeMUYeCKOU
ycneBaeMocTd. OHHM OTMEUaloT, 4To 00JacTh 00pa30BaTENbHBIX TEXHOJOTHH, B
OCOOEHHOCTH MOOWJIbHBIX TPHWJIOKEHUN, SBISAECTCS JAMHAMUYHO pa3BUBAIOLIEHCS
chepoil B coBpeMeHHON 00pa3oBaTelIbHOW cpele, pe3yabraThl KOTOPOH MOTYT
YCHENIHO MPUMEHSATHCA U aJlaTUPOBAThCA B paMKaxX y4eOHOro mpolecca o Jro0oi
mpernonaBaeMoil auciuminHe. B cuimy 3Toro, AMHaMMKa pPa3BUTUST MOOMIIBHBIX
PUIOKEHH 00eCcTeYnBaeT MPEANOCHUIKY 115 (POPMUPOBAHUS MEKIUCIUTUTMHAPHBIX
CBSI3eH MEXIy MaTeMaTHKOW M APYTMMHU aKaJieMUYecKuMu mpeameramu. K tomy xe,
paccMOTpEHHast TEHACHIIUS K OBICTPOMY Pa3BUTHIO 00YCIaBIMBAET HEOOXOAUMOCTD K
OBICTpOH amanTalMi U OTPAXKEHHUIO MOCICIHUX TOCTIKEHUH, MMEIOIIUX MECTO B
MOOMJIBHBIX TEXHOJOTHUSIX B paMkKax oOpa3oBaTeJbHOrO IIpoiiecca B 00JIacTH
MareMatuku [47, 50].

M. Bano u 1p., B [51], npunepxuBarotcs mogoOHOT0 MHEHUS, YTBEPXKas, UTO
mobass cdepa HMHHOBAIMOHHBIX HWH(DOPMAIIMOHHBIX TEXHOJOTHWM, BKIIOYas U
MOOUJIbHBIX, OYEHb CJIOKHA, B CHJIy KOMIUIEKCHOCTU UCHOJIb3yEMbIX TEOPETUUECKUX
MPUHIIUIIOB U TEPMAHEHTHOM HEOOXOJUMOCTH YUMTHIBATh pa3iudHble (DaKTOpHI,
BO3HHUKAIOIME B MpPOLECCE B3aUMOACUCTBUS MEXKIY KOMIIOHEHTaMH M JIIOAbMH,
KOTOPBIE COCTaBIAIOT U (HOpMHUPYIOT cpenay oOydeHus. B OonbmmHCTBE ciydaeB
MOJJOOHBIE CBSI3U M OTHOIICHUS MEXIY dTUMHU (DaKTOpaMU UMEIOT CIOKHYIO TIPUPOITY
¥ UMEIOT TeHCHIINIO K TIOCTOSTHHOMY M3MEHEHHUIO BO BPEMEHHU.

H. Crompton u ap, OTMEUaloT, 4TO MPHUHIIMITBI HCIIONb30BAHUA MOOMIBHBIX
NPUJIOKEHUH HWMEIOT CIOKHYIO TPUPOAY UMEHHO HM3-3a TOTO, YTO OHH SIBISIOTCS
MEXIUCIUTUTMHAPHBIM HAITPAaBIIEHUEM U MOCKOJIBKY B (DOPMUPOBAHUU U PA3BUTUU €€
MPAKTHK W TOIXO/I0B YYaCTBYIOT CHEIHAIMCTBI M3 Pa3HBbIX 00JacTeil 4eIoBeYecKon
JeSITEIbHOCTH, BKJTFOYAIONIECH B ce0s TOMUMO TEAaroroB-MaTeMaTuKOB, ICUXOJIOTOB,
KOHTEHT-IM3alHepOB,  TEXHUYECKUX  CHEIHUAJIMCTOB,  IMpernojaBareyied U
aJIMUHUCTPaToOpoB. B OONBIIMHCTBE ClIyyaeB 3TH CHEIHAIMCTHI MOTYT UMETh Pa3HbIN
OTIBIT, KOMIIETEHIINH, YPOBEHb 00pa30BaHMsI U CUCTEMY B3IJISZI0B HA 00pa30BaTeIbHBIN
mporiecce B cBoeit obactu [52].

Taxxe A.Al-Hunayyan u ap., u Valk J.-H. u ap. akueHTUpytOT BHUMaHHE Ha
TOM, YTO OAHOM M3 MPEINOCHIJIOK POCTa MPHUHIIUIIOB MCIOJIb30BaHUS MOOMIBHBIX
MPUIIOKEHUM, SBISETCS WX UCIOJIB30BAHKUE B paMKaxX TUBEPCU(PHIIMPOBAHHBIX (HopMm
oOyueHus, TakuX KakK, Hampumep, dJIEKTpoHHOe oOyuyeHue (e-learning),
JTUCTaHIIMOHHOE 00yueHue, 00yueHue 1o 3anpocy u apyrue. MoOHIbHbIE TEXHOIOTUN
HE TOJBKO JIOJDKHBI OMTUPATHCS HA TIOCIIEIHNE TOCTIKEHUS B chepe nHDOpMaImOHHBIX
TEXHOJIOTUWA, HO W TPHUBHOCHT B MaTeMarnyeckoil oOyueHHe TaKhe COBPEMEHHBIC
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MOJIXO/IbI, KaK MOOWJIBbHBIC YCTPOWCTBA, BHUPTyajbHas PEajbHOCTh, JIOMOJHEHHAsS
peaIbHOCTh, UMHUTAIIHOHHOE MOJEIMPOBAHNE, TIEPEBEPHYTHIE KIACCHI W OOJIauyHBIC
BBIUMCICHUSA [53, 54].

[TomyynB mpeacTaBieHWe O KOMIUIGKCHOM TPHUPOAC IMPUHIIAIIOB
WCITOJIb30BAaHUST MOOWMJIBHBIX TMPUJIOKEHUH, 0OpaTuMcs K W3JIOKCHHUIO KOHIICTIIIHH,
JIeXKAIMX B OCHOBE 3TUX MPUHUMNOB. Tak, onupasick Ha paborsl [55, 56, 57, 58],
MOXXHO BBISIBUTH, YTO Oa30BBIMH KOHIICHIUSMH, HA KOTOPBIX Oa3HpYyIOTCS ITH
TPUHITUIIBI SIBJISTFOTCS T€, KOTOPBIC cofiepKarcs B TadmuIe 9.

Tao6muna 9 — Konnenimyu MOOMIIBHBIX TEXHOJIOTHHI

Konnenmnus Onmucanune
OO6paszoBanue Cucremaru3upoBaHHasi JEATEIbHOCTb, CBA3aHHAs C
pa3BUTHEM:
1) oOmux 3HAHWM, HABBIKOB W KOMIIETCHIIMHA B
00acTH MaTEMAaTHKU,
2) cnocoOHOCTEN K PEIICHUIO 3a/1ay;
3) cmocoOHOCTE K TOCTPOCHHUIO JIOTUYECKHUX
pacCyKJIeHUN;
4) cTrpemiieHUSI U CHOCOOHOCTEH K HENpEephIBHOMY
caMOOOy4YeHHI0O B  00JacTH  MaTeMaTUKU  Ha
IPOTSKEHUH BCEU JKU3HMU.
DNeKTpOHHOE 00yUYEeHHE [Ipouecc, XapakTepusyrOIIMWCS IUIAHOMEPHBIM U
MOCJIEIOBATEIbHBIM PACIIMPEHUEM TEKYLIErO YPOBHS
3HAHUM W YMEHHMI 0O0y4YarolluMXcsi M0 MaTeMaTUKE C
MCII0JIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTHH.
MobuiibHOE 00y4eHue Pa3HOBUAHOCTD 37E€KTPOHHOIO 00YUYEHHUs, OCHOBaHHAs
Ha TIOBCEMECTHOM BHEJIPEHUU U HCIOJIb30BaHUU
MOOMIIBHBIX TEXHOJIOTHI U IPUIIOKEHUHN I pabOThI ¢
y4eOHBIM MaTEPHAJIOM.
ITenarornueckuit auzanH | [Ipouecc miaHupoBaHus, yIpaBi€HUsS U OLECHUBAHUS
y4eOHOW JAESITeNbHOCTH B O0JACTH MaTeMaTHKH B
paMKax MOOWJILHOTO OOyYeHMsI U CBA3aHHBIX C HEU
pecypcoB ¢ ILenbl0  OoOecrneueHus JIOCTHXKEHHUS
HaMEUECHHBIX 00pa30BaTEbHbIX 1IeJIeH U 3a/1ay.
YcraHoBKH OTHoleHne 00yyaromerocs K Toi Wil MHOW yueOHON
CUTYAalIMH, BO3HUKAIOIIEH MPU MOOUIILHOM OOYUEHHH.
Hocurenu nundopmanuu OTHOCHUTCS K pa3JIMYHBIM CPEJICTBAM, UCIOIb3YEMbIM
JUIsl XpaHEHHWsl, MPEJCTABICHUS W PaCHpOCTPAHEHUS
MOOWJIbHOM y4ueOHOW wuHpopManuu U3 00JacTu
maTemMaTuku. B koHTekcte  00pa3oBaTeNIbHBIX
TEXHOJOTHMM 3TOT TEPMUH B OCHOBHOM OyzeT
OTHOCHUTBHCSI K IM(PPOBBIM HOCUTEJISIM.
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npopopkeHue Tabmuist 9

MynpTUMeIMITHBIE MaremaTtnueckue o0Opa3oBaTeNbHbIC pecypckhl,
pecypebl KOTOPbIE  PaclpOCTPaHAIOTCS B  Pa3sHOOOpa3HBIX
MYJIbTUMEAUMHBIX (hOpMaTax, TAKUX KaK TEKCT, ayIuo,
BUJCO, AaHUMHMpOBaHHas rpaduka, BHUPTyaJbHas
pearIbHOCTh U JIONOJIHEHHAsl pealbHOCTh. lllmpoxoe
UCIIOJIb30BAaHUE  MYJIBTUMEIMMHBIX  PECYPCOB B

COBPCMCHHOM CCKTOPC MAaTCMaTH4YCCKOI'O
06p330BaHH51 IMPUBCIIO K H€O6XOI[I/IMOCTI/I Pa3BUTHA
HOBBIX (bOpM I'paMOTHOCTH, TaKHUX KaK

uHGOpPMAIlMOHHAS TPAMOTHOCTb, TEXHOJIOTUYECKas
IPaMOTHOCTb, BU3yalbHasi IPaMOTHOCTh M LU(ppoBas
I'PAMOTHOCTb.

Takxke MOXHO YCTaHOBUTb, 4YTO, PACCMOTPEHHBIE KOHIEMIUU CIIy>KaT
MaTepUaioM, Ha OCHOBE KOTOPOro O0a3upyroTCsi NPHUHIMUIBI HCIOIb30BaHUS
MOOUJIBHBIX MPHIIOKEHUH. B KoHTEKCTE 00yueHUs] MaTeMaTUKe 3TH MIPUHLIMIIBI UMEIOT
CIenyIoNTyto GOpMYyIUPOBKY:

1. Ilpunyun nosmopenus. OBnajgeHue MOOWIBHBIMHU MPWIOKEHUSIMH B
paMKax MAareMaTH4eCKOM JMCHMIUIMHBI JIy4dllle BCETO OCYLIECTBISICTCA Ha
IIPaKTUYECKOM OCHOBE. YeM CHIIbHEE IMOAKPEIUIAECTCS KEJIaeMOe IOBEJIEHUE, TEM
OoJbllle BEPOSITHOCTh €ro MOBTOpeHUs. HelpoHHBIE CBSI3U B MO3TY, CBSI3aHHBIE C
KaKUM-JIMOO JIeWCTBHEM, YKPEIUISIOTCS, KOTIa 3TO JEWCTBHE IOBTOPSAETCS Ha
MOCTOSIHHOM OCHOBE. DTOT MPUHIUN TpeOyeT, 4TOObI BCS yueOHast 1eATeIbHOCTh OblIa
MOCTPOCHA Ha YacTOM HCIIOJIb30BAaHUM MOOUJIBHBIX YCTPOMCTB [JIsl pELIEHUs
MaTeMaTHYeCKUX 3a7a4 U MOJyYEHHs HOBOTO MaTeMaTUuyeCKOro 3HaHU.

2. Ilpunyun pecnamenmayuu. YpOBEHb OBJIQJICHUS] HABbIKAMU B 00JaCTH
MOOMJIBHOTO OOy4YE€HHUsSl 3aBHCHT OT KOJIMYECTBA BPEMEHHU, KOTOpOE€ OOyyaroluics
TPAaTUT HA W3YyYEHHE U HCIOJIb30BaHUE MOOUJIBHBIX NPHIOKEHUH, COMIACHO
YTBEPXKACHHOMY y4yeOHOMY IUIaHy M IUJIaHy CaMOCTOSITENbHOM  paloThl,
pa3paboTaHHBIX Ha ATalle MeIaroruueckoro qu3aiHa yueOHoro Kypca

3. Ilpunyun naensonocmu. Popme NPEACTaBICHUS Y4eOHOTO KOHTEHTa
YAEJSIETCSl IPUOPUTETHOE BHUMaHUE. C 3TOW LENBbIO JUIS MOBBIIIEHHS HAITISAHOCTH
PEKOMEHIYETCsI UCTI0JIb30BaTh MYJIBTUMENUIHYI0 (POpMY MPEICTABICHHUS.

4.  Ilpunyun obpammnoii ceszu. Ilporecc oBlageHUs] HaBBIKAMH B 00J1aCTH
MOOMJIBHOTO OOy4YeHMsI 3HAYUTENIbHO OOJerdaercs MNpu HAIWYUU TOCTOSSHHOW U
aJIeKBaTHOM MOJIOKUTEJIbHOM OOpaTHOM CBSI3M OT MPENoJIaBaTesi, HeCyUIeH MONIe3HYI0
y4eOHyI0 U BocnuTaTelibHylo nH(opmaimio. Crona Takke BXOAAT B3aUMOJIECHCTBHUS
MEXIY CaMUMHU 00y4arOIMMHUCS, OCYLIECTBIISIEMbIE B TPOLIECCE BHITTOJIHEHUS 3a/IaHUN
B KJI1acce.

5. Ilpunyun 6a306bix mexHuueckux Hagblkog. ITOT MPUHLUI TPEOYET, UTOo
YCHEIIHOE HCIOIb30BAHHE MOOUIBLHOTO O0yUEHHUsI BOZMOXKHO TOJIBKO B TOM Ciydae,
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eciau oOydarouiecs BJIQJCIOT ONpeNeIeHHBIM Ha0OpOM HaBBIKOB B o0nacTu
UCIIOJIb30BaHM MOOMIIBHBIX TEXHOJIOTHI 1 PUIIOKEHHUI U UCTIONb3YEMbIX HOCUTENEH
uHbOpMaIUH.

6. Illpunyun unousudyanruzayuu. 310 MPUHIUN TPEOYET, YTO UCIIOIH30BAHUE
MOOUJIBHOTO OOy4eHHs JOKHO OBITh OPUEHTHPOBAHO HAa OOYyYaloIErocsi, Ha €ro
cnenu@uuecKkre yCTaHOBKH, 00pa3oBaTeNbHbIE MOTPEOHOCTH M HYXIbl M JOJHKHO
OCYIIECTBIIATHCSA HA OCHOBE THOKOTO MOX0/1a, MOJCTPanBaEMOTO MO 00yJarOIIErocs.
HyxxHo anmantupoBarTh y4deOHBIM Tmpoiiecc s (QOPMUPOBAHMS CIIOCOOHOCTEH K
00y4YEHHUIO OTJEIHHOT0 00YyUaloIIerocsi ¥ MO3BOJIUTh €My CaMOCTOSTENIbLHO BHIOUPATh
TOYHOE MECTO U BpeMs 3aHSTUH.

7. Ilpunyun nedazozcuueckou yenecoobpaznHocmu. ITOT MPUHIUI TPEOyeT,
4TOOBl MOOMJIBHOE OOYYEHHE HCIOJIb30BANIOCh TOJBKO TOTAA, KOTJA 3TO MOXKET
MIPUHECTH MOJIOKUTENbHBIN negarornueckuit 3pdext. Takke naHHBIN NPUHITUATT MOXKET
(bopMynupoBaThCcsl Kak TpeOOBAaHUE MCIOJIb30BAHMS MOOWIIBHBIX TEXHOJOTUU U
NPWIOKEHU  CaMbIM  ONTUMAJIBHBIM  CHOCOOOM €  LENbI0  MOJHOLIEHHOTO
UCITOJIb30BaHUS X MOTEHIMANA.

O3HaKOMHBIIIMCH C YKa3aHHBIMU TMPUHIIUIIAMH, MOXKHO YBUJIETh UX CBSI3b C
KOMIIOHEHTaMH MpO(eCcCHOHANIbHOW KOMIIETEHTHOCTH, paccMOoTpeHHbIX B 1.1. Tak
UCTIOJIb30BaHUE TMPHUHIMIA TOBTOPEHHUS pPa3BUBAET JCSITEIbHOCTHBIA KOMIIOHEHT
KOMITETEHTHOCTH.

[TpuHumn pernmameHTauu TpeOyeT OT 00yUaroEerocsi HaBbIKOB CAMOKOHTPOJIS
U B CHJIy 3TOTO pa3BUBAET Pe(PICKCUBHBIA KOMIIOHEHT KOMIIETEHTHOCTH.

[Ipynuun oOpaTHOM CBA3M W HANIAAHOCTH IIOMOTAeT OO0y4aroIeMycs
CHPABIATHCS C OINPENEICHHBIMU MNPOLEAYPHBIMU MPEMATCTBUSAMH B IIPOILECCE
o0y4eHust, 00seryaeT BOCIpUATHE TPENOAHOCUMOTO MaTepraa, TEM CaMbIM OKa3bIBast
BIMSIHME HAa  OSMOILIMOHAJIbHO-BOJIEBOM UM  KOTHUTHUBHBIE  KOMIIOHEHTBI ~ €ro
KOMITETEHTHOCTH.

[IpyHIMIT ~ TEXHUYECKWX  HABBHIKOB  0Oa3upyeTcss Ha  HCHOJIb30BAaHUU
WHGOPMAITMOHHBIX KOMITETEHITHIH.

W HakoHeIr MpUHIIUT WHIWBUyaTNu3allid MOOMIBHOTO 00ydeHHUsT HaXOJUTCS B
OpsIMOM  CBSI3M € JIMYHOCTHBIM M MOTHBAIIMOHHO-IIEHHOCTHBIM KOMITOHEHTaMU
KOMITETEHTHOCTH.

Pe3ynbraTel, molydeHHbIE TaKUMH HccaenoBatensimu, kak N. YawAsabere,
L.Wong u J.M. Spector B [59, 60, 61] moka3bIBatoT, 4TO AJIs peaar3alii YKa3aHHBIX
IOPUHLIMIIOB 33J€MCTBYeTCS] 3HAYMTENbHOE KOJIMYECTBO Pa3HOOOPa3HBbIX BHUIOB
JESTEIbBHOCTH W OTHOIICHWH, Ha3bIBa€MBbIX Takke wu3MepeHusiMu. I[lpu sTom
CYLIECTBYET 3HAUUTEIbHOE KOJIMYECTBO AJIBTEPHATUBHBIX IMOJIXOIOB M CHOCOOOB K
BBISIBJICHUIO U ONMMCAHUIO 3TUX U3MepeHuil. CooOpa3HO C OHUM U3 3THX MOIXO/0B,
Haubosee akTyaJbHBIMU W3MEPEHUSIMU MOOMIIBHBIX TEXHOJOTUN MOXHO CUUTATh T€,
4TO MPUBEACHBI HA PUCYHKE 2.
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CouuanbHbie N3ydyenue KoruutusHas CucremMHoe
B3aUMOJIeHCTBUSA MICUXOJIOTUH IICUXOJIOT U MBILICHUE

B3anmopneiictBrue
YeJIOBEKA C
MOOMJILHBIM
YCTPOMCTBOM

Apxutekrypa
MOOUIILHOTO
YCTpOICTBA

[IporpammHuas CucremHas
WH)XEHepus UHTErpanus

UccnenoBatenbekuii Ouenka Bepudukanus VYnpagnenue
Au3aiH MIPOTPaMMBI IPOTPaMMBI MIPOEKTOM

Pucynok 2 — MsmepeHnst MOOMITBHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA

Jlpyroif TmoOAXoJ K BBISBICHUIO M OINUCAHUIO HW3MEPEHUN MOOMIIBHBIX
MPWIOKCHUH MOXKHO C(HOPMYJIHPOBATh, OMHUPASICh HA MUCCICMOBAHUS TAKUX YYCHBIX
kak R.Huang[13], J.Ferreira[62], D.Almajali [63], T. Kattoua [64], W. Horton [65]. U3
HUX MOXXHO MPHHTH K 3aKIIOUCHHUIO, YTO H3MEPEHHUS MOOWJIBHBIX IPHIOKCHUN
BKJIIOYAIOT B ce0sf TakWe KaK KOMMYHHUKAIIMS W KOOPJMHAIUSA, CO3/JaHHUE
MHTEPAKTUBHOTO KOHTEHTa U PECypCcOB, MOOMIBHOE ammapaTHOE W IPOTPaMMHOE
obecrieueHue, peanu3alds, BHEAPEHUE M TOMJASpPKKAa HM  HCIOJb30BaHUE
Pa3HOOOpa3HBIX MYyJIbTUMENUHbIE (HOPMATHl MOOUIILHOTO MPEACTABICHUS TaHHBIX.
Jlanee mpuBoauTCs Oosee IeTaTbHOE OMMCAHUE KAXKIOTO OTICILHOTO H3MEPCHHUS.

[Ipencrapnsercs 1enecooOpa3HbIM HaYaTh C OMUCAHUS TAKOTO U3MEPEHUS KaK
KOMMYHUKaIus. JlaHHoe u3MepeHue omnpenesseTcsl Kak BO3HUKAIOIIME B MPOIecce
WCITOJIb30BaHMS MOOWMJIbHBIX TPUJIOKEHUH MUCHbMEHHBIC W YCTHBIC HaBBIKH, & TaKXKe
CIIOCOOHOCTh HaXOAWTh Hanbonee 3(pPpeKTUBHOE MCTIONB30BaHNE PA3TUYHBIX (GOPM U
MOJIAJTbHOCTEH MPEICTABICHHS, BO3HUKAIOIINX B OOIIICHUH MEXTY OOYJArOIUMUCS U
MpEno/iaBaTe/isiMi Ha MaTEMaTUYECKOM 3aHSATUU. TpaJullMOHHO, KOMMYHUKATUBHOE
M3MEPEHUE CUUTAETCS 3aMKHYTHIM 110 OTHOLLIEHHUIO K KOOPJIMHALIMOHHOMY U3MEPEHHUIO.

KoopauHaniioHHOE U3MEPEHUE HWHTEPHPETUPYETCS, KAK KOMILIEKC TaKHX
HaBBIKOB, KaK YMEHHUE UJITU Ha KOMIIPOMHUCC, YIIPABIIATh, PyKOBOJIUTh U COTPYAHUYATh
B MPOIIECCE MPUMEHEHHSI MOOMJIBHBIX MPWJIOKCHU Ha MaTEMaTHUYCCKUX 3aHSATHUSX.
BonpmmHCTBO akageMU4ecKnX MOOMIBHBIX TPOTPAMM, PEATM30BAHHBIX B HACTOSIICE
BpeMsi, HE YIEJAIT JOCTaTOYHOTO BHUMAHMS PA3BUTHUI0O KOMMYHUKATHBHOIO U
KOOPJMHAIIMOHHOTO HM3MEPEHHUsI, MPEANOYnTas BMECTO ITOTO KOHIICHTPUPOBATHCS
HCKJTIOYUTEILHO Ha BOMPOCAaX, CBA3aHHBIX C OCBOCHHEM MaTE€MaTHYeCKOrO KOHTECHTA.
CornacHo cpOpMHUPOBABIITUMCS YCTAHOBKAM Y 3HAYUTEILHOTO KOJMYECTBA MEAaroron
YTBEPAUIOCH HEKOPPEKTHOE BOCHPHUSATHE JTHX H3MEPEHH KaK HE MOJAIOIINXCS
dbopMupoBaHUIO U pa3BUTHIO. be3 CO3HATENBHOIO U IeJICHATPABICHHOTO PA3BUTHS U
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TPEHUPOBKU OTHUX HU3MEPEHUN TMPEJCTABISIETCS HEBO3MOXHON dddexkTuBHas
amanranus 000U Qopmbl TexHoyorH. bomee Toro, B pamkax MOOMIIBHBIX
TEXHOJIOTUH OHHM COCTaBJISIOT OJIUH W3 OCHOBHBIX CETMEHTOB KIIFOUEBBIX M3MEPEHUMH.
Hanpumep, 6e3 Hanuuus yKa3aHHBIX MW3MEPEHUN CTAHOBUTCS HEBO3MOXKHOM
TJIaHOMEpHAs A TEIHPHOCTh B 00IaCTH OHJIAH KOHTEHTA U PECYPCOB.

N3mepenune oHnaliH KOHTEHTA U PECYPCOB IOCTUITIO CBOETO TEKYIIETO YPOBHS
aKTyaJbHOCTU B pe3y/bTare MOSBICHUS U IIUPOKOTO pacrpocTpanenus MHTepHeTa U
npyrux (Gopm HMHPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHI. DTH (OPMBI
00YCJIOBMJIM aKKyMYJISIIMIO 3HAYUTEIBHOTO 00beMa 00pa30BaTeIbHOTO KOHTEHTA W
pecypcoB, KOTOpble MOKHO 3((PEKTUBHO aJanTHPOBaTh B paMKax MareMaThyeCcKOTro
y4eOHOM mpoliecca. JlaHHOE€ M3MEpPEHHE COCTOMT UX DJIEMEHTOB, NPHBEJICHHBIX Ha
pHUCyHKe 3.

OO0yuatorue pecypchl

Pecypcel 3Hanui

OO6pa3zoBareibHbIE peCypChl

Pucynox 3 — Komnetenmuu B 001acTi KOHTEHTa M peCypPCOB

[Ton oOywaromumu pecypcaMu TMOHHMAIOTCS PECYPChI, KOTOPHIE MOXKHO
UCIIOJIb30BaTh HAa MOOWIBHBIX yCTPOHCTBax JuIsi oOecrmeueHus Tporecca
MaTeMaTHIeCKOTO caM0o00pa30BaHMsI Ha MPOTSHKEHUHU BCEH JKU3HH.

Pecypchl 3HaHMI OmpemensitoTcss Kak CTPYKTypUpOBaHHAS — KOJUICKIIHS
00yyaroux pecypcoB B 0071aCTU MaTEMaTHKU.

B cBoro ouepenp, HHPOpPMAILMOHHBIE PECYPCHl MPENCTABISIOT COOOH
CTPYKTYPUPOBAHHYIO KOJIJICKIIUIO PECYPCOB 3HAHUI.

OOpazoBaTenbHbIE PECYpChl BKIIOUAIOT B ce0sl 1aHHbIE, (GaKThl, BUACO U T.1.,
Hecymue B cebe Maremarnyeckyro uHpopmanuio. OOpa3oBaTelibHBIE PECYpCHI,
JI0Ka3aBIIME CBOIO TOYHOCTh M HAAEKHOCTb, MOTYT paccMaTpuBaThcs Kak (opma
MaTeMaTu4ecKoro 3HaHus. B Tex cimywasx, Korja MCHoib30BaHHE 00pa30BaTEIbHOTO
pecypca codeTaercs ¢ paslU4YHbIMH (hopMamMH OICHHBAaHUS, OOpPaTHOM CBA3BIO U
pa3IMYHBIMU aKaJeMUYECKUMHU JEHCTBUSMHU, TO €r0 MOXHO paccMarpuBaTh Kak
00BbeKT o0yuenus [66, 67, 68, 69].
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N3mepenne OHNAHH-KOHTEHTa M PECYpPCOB CBA3aHO C H3MEPEHHUEM
anmapaTHoro M MpOrpaMMHOrO obecredeHus. BaxHocTh 3TON (popmbl M3MepeHuit
o0yCJIOBJI€Ha TE€M, YTO MOMHUMO PabOTHI C Pa3TUYHBIMU (opMaMH 00pa30BaTEIbHBIX
pPECYPCOB, HCIIOJIb30BaHNE MOOMIIBHBIX MPHIIOKEHUH TakKe TOApa3syMeBaeT padboTy ¢
pa3HOOOpa3HbIM aIMapaTHbIM M IPOrPAMMHBIM OOECIIEYEHUEM, HCIOJIb3YEMBIM B
mporiecce 00ydeHUsI.

B KOHTEKCTE HACTOAILErO UCCIEN0BAaHUs, JAHHOE U3MEPEHUE MOAPA3yMEBAET
paboty ¢ pazHOOOpa3HBIM MOOMIIBHBIM allapaTHBIM U MPOTPAMMHBIM 00€CIIeYeHHUEM,
HCIIOJIb3YEMBIM B Mporiecce oOyueHus maremaruke. CriocoOHOCTh K HUCIOIb30BAHUIO
MOJI0OHOTO poja MPOTPAMMHBIX U allapaTHBIX CPEICTB TPEOYET OT CHEIHATNCTOB B
o0nacT MOOWJIBHBIX TEXHOJIOTMM M MareMaThuyeckoro oOpa3oBaHHsS HAaBBIKOB
HEIPEPHIBHOTO MPO(PECCHOHAIBHOTO PA3BUTHS.

C.Boville B [70, 71] m M.Domingo [72] Takke OTMEYalOT H3MEPEHUs
BHEJPEHUS U TMOAJEPKKHU, MO/ KOTOPHIM B JAHHOM KOHTEKCTE MbI Oy/ieM MOHHMMATh
HEOOXOIMMOCTh HaJM4YMsl YETKUX MpeACTaBiIeHU o Haubonee 3(H(HEKTUBHBIX
crnoco0ax BHEAPEHUS MOOWJIBHBIX MPUJIOKEHUM I Lelell MOAJEPKKU Yy4eOHOro
npolecca B o0nacTu MareMaruku. M3 3Toro ciieyer, 4to onTUMaibHas ajanTanus
MOOMJIBHBIX 00pa30BaTENIbHBIX TMPUIOKEHU HEBO3MOXKHO 0€3 HAJIM4YMsI YETKOTO
MPEICTABIIEHUS O TOM, KaK YYaCTHUKH Ipoliecca 00ydeHHsl, BKIIOUasl TpenoJaBaTesnen
U CTYJIEHTOB, BHEIPSAIOT MOOMIIbHBIE TEXHOJIOTMUYECKUE HHCTPYMEHTBI, YTOOBI C/I€1aTh
npouecc o0y4yeHust Mmaremaruke 6osee 3(p(HEKTUBHBIM U pe3yJbTaTUBHBIM

PaccMoTpeHHblE M3MEpEHUs BHEAPEHUS U HOJJICPKKH  MOOMIIBHBIX
TEXHOJIOTUH CIIeNyeT NOMOIHUTh U3MEPEHUSIMHU (DOPMATOB XpaHEHHUS, IPEICTABICHMUS
U pacrpocTpaHeHus B 00JacTh 00pa30BaTeIbHbIX TaHHBIX.

Hcxons W3 HalIEro KOHTEKCTAa, MOJ JIaHHBIM BUAOM H3MEPEHUN MbI OyaeT
MOHUMAaTh HAaBBIKK B OOJACTH ONTHUMAIbHOTO M A(PPEKTUBHOTO HCIOIH30BAHUS
MOOMJIBHBIX TMPUJIOKEHUN B 00JaCTH MaTEeMaTHYECKOro OOy4eHHUsI MOCPEACTBO
ONpeACICHUS ONTHUMAJIBHOTO dbopmara MPEICTABICHUS MOOMJILHOTO
0o0pa30oBaTeNIbHOIO  MaTe€MaTH4eCKOro  KOHTEHTa, B  HauOosbllied  Mepe
COOTBETCTBYIOLIET0 KOHKPETHOM yueOHOM CUTyaluu.

MOKHO NPENJIOKUTH U APYTOM MOAXOI K ONMCAHUIO TEX N3MEPEHUM, KOTOPbHIE
00yCNaBIMBalOTCS MPUHIMIIAMU HMCIOJb30BAHUSI MOOWIIBHBIX TMPUIIOKEHUH. ITOT
MOJIXO/I OCHOBAH Ha UCIOJIb30BAHMM TaK Ha3bIBAEMOW MOJIENU OOyYaroluX CHUCTEM
Po6epra Tennucona (Tennison ISD model), cxema koTopoii npuBeaeHa Ha pUCyHKE 4.

38



Analysis

Production Maintenance

Implementation

Situational
evaluation

Pucynoxk 4 — Mogenu oby4daronux cucreM TeHHHCOHA

JlaHHast MOZIEJIb IEMOHCTPUPYET Pa3IndHbIE, HO B3aUMOCBS3aHHbIE N3MEPEHHUS
(T.e. BUIBI JEATEIBHOCTH), BOBJIICYCHHbIE B MPOLECC HHTETPAllMd MOOMIJIBHBIX
MIPUII0KEHHMN.

Usmepenne  Analysis  oXBaThIBa€T  JCSTEIBHOCTh,  CBSI3aHHYIO  C
dbopMmupoBanueM o00meH ¢GuIocoOPruM M TEOPETUYECKUX AaCIEKTOB MOOWMIBHOTO
oOydeHus.

N3mepenne  Design  OTHOCHUTCST K JI€SITEIIBHOCTH,  CBSI3aHHOM €
MPOEKTUPOBAHUEM MOOMIIBHOW 00yYaroIIei cpepl.

N3mepenne Production OTHOCHTCS KO BCEM acIleKTaM JICSITCIIBHOCTH,
CBSI3aHHOM C MOATOTOBKOM K pean3aiii MOOMIILHOM 00yJaromieil Cpepl.

Nzmepenne Implementation BkiitogaeT B ceOsi JEATENBHOCTh MO peaTn3aliu
MOOUJIBHOW yueOHOU CPEeIbl.

U nakonen n3aMepenre Maintenance OTHOCHUTCSI K A€SITEIbHOCTH, CBS3aHHOM C
NOJIEPKKON pean30BaHHOW MOOUILHON yUeOHOM Cpebl.

Pestomupys u3aMepeHus: MOOWIBHBIX MNPUIOKEHHM Kak JAeATeIbHOCTh U
OTHOILICHMS, BO3HUKAKOIIME B XOAE pealn3aldd NPUHUMUIIOB HCIIOJb30BaHUS
MOOMJIBHBIX TPUIIOKEHUH, MepeiieM K BbISIBICHUIO (GopM OOyueHHs, B paMKax
KOTOPBIX YKa3aHHbIE MPUHILMIBI 1 U3MEPEHUS HAXOAT CBOE NpuMeHeHne. Onupasich
Ha pe3ynbrarbl uccnenonareneit J.Spector, M.V.Kuimova u np., [.Blau u np., u
D.Findik-Coskuncay D. [55, 61, 73, 74, 75] MOXHO YCTaHOBUTb, YTO OCHOBHBIMHU
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cepamMy IPUMEHEHNS IPUHIIUIIOB U U3MEPEHUM MOOMIIBHBIX IPUIIOKEHUN SBIISIOTCA
OHJIaItH-00y4eHune, OHIaH-KOH(PEPEHIIMU U aJaTUBHOE 00yUYeHHE.

B cooTBeTcTBHHM € pe3ylbTaTaMu TakKuX yueHbIMH Kak J. Keengwe u nip., [76],
L.Dhaheri u ap., [77], M.Sharples [78], OOIbIIMHCTBO MpenoaBaTeaei peaan3yoT
MPUHILIUIIEI MOOMIJIBHOTO 00yUeHHsI B paMKaX OHJIaWH-00y4YeHHUS.

Uccnenoarenn G.Mothibi u H.Al-Samarraie u ap., Takke BBIAETSIOT, YTO
UMEHHO OHJIAH-00yueHue SBISETCS OCHOBHOW cepoll MpUMEHEHHs MPHUHIIMIIOB U
U3MEpPEHU MOOMJIBHBIX MPUIIOKEHUH B COBPEMEHHOM 0O0pa30BaTENIbHOM IIpOliecce
[79, 80].

B paborax Takux ydeHbIx, kak Yu. Huan u ap. [81] u E. Mcgovern u ap. [82],
BbIIEISETCS Takas cdepa NPUIOKEHUS MPUHIMIIOB U H3MEPEHUM MOOMIBHBIX
OPUJIOKEHUM KaK OHJIAMH-KOH(QEPEHIMU U CEMUHAapbl. YKa3aHHbBIC HCCIIEJOBAHUSA
OINKCBHIBAIOT TEHJCHILUH, CBSI3aHHbIE C MPUIOKEHHEM IPUHIUIOB U HU3MEPEHUN
MOOMJIBHBIX MPWJIOKEHHM, B HAYYHON M aKaJIeMUYECKON cepax, Ha OCHOBE aHau3a
HAyYHBIX CTaTeH, OMyOIMKOBAaHHBIX Ha MEXKIYHAPOIHBIX KOH(DEPEHITUIX U CEMUHAPaX.
Ux ompoc Ob1 ocHOoBaH Ha aHanu3e Oonee 400 TE3MCOB HAay4dHBIX padoT,
OMyOJIMKOBAaHHBIX HAa STUX KOH(EPEHIHUAX. AHAIN3 TOKa3ald, YTO MHTEHCHUBHOCTDH
UCTIOJIb30BaHMsI MOOWJIBHBIX TPUHIIUIIOB U M3MEpeHuil B cdepe akageMUUEeCKuX U
00yJaronux OHJIaWH-KOH(EPEHIINI i CEMUHAPOB JEMOHCTPHUPYET TEHACHIIHIO K POCTY
C KaXIbIM TOJIOM BO BCEX €r0 acmekTax. B 4acTHOCTH, MHOTHE BBICIINE y4eOHBIC
3aBEJICHUS CTaJH YIENATh OONbllIe BHUMAHUS TAKOMY KOHKPETHOMY aCHEKTy JaHHOM
cdepsl, kak THTEpHET.

Takast cdepa 00yueHus Kak ajanTUBHOE 00yueHue 001a/1aeT NOTEHIIUAIOM IS
IIMPOKOTO HCIIOJNBb30BAHUS MPHUHLIMIIOB U M3MEPEHUN HUCIOJIb30BaHMUSI MOOMIIBHBIX
OPUIIOKEHUM. YKa3aHHbIE aBTOPHI OMUCHIBAIOT UCCIIEA0BAaHUE, OAHUM U3 PE3YyIbTaTOB
KOTOpOTO SBJISIETCS, 4YTO BBICHIME Y4eOHblE 3aBElCHHUS YICNAIOT Bce Oobliiee
BHHUMaHUE UCTIOIH30BAHUIO MOOMIIBHOTO 00yUeHHs B paMKaX aJaliTUBHOTO OOYYCHHSL.
AnanTuBHOE€ OOyYE€HHE MOXET MPOIEMOHCTPUPOBATHL CBOIO A(PPEKTUBHOCTH B
U3MEHEHUH crocoba oO0ydeHUs: B BBICIIMX Y4YEOHBIX 3aBEJICHUSAX, TaKUX Kak
yHHUBepcuTeThl. [Ipn 3TOM pacteT uncino oOpa3oBaTeNbHBIX YUPEKICHHUH, TAKHX Kak
YHUBEPCUTETHI, KOTOPHIE pEajn3yloT JaHHOE HM3MEpPEHHUE IMyTeM MPEIO0CTaBICHUS
MOJIHBIX ~OHJIAWH-TIPOrpaMM, C TOIJEPKKOM MOOWIIBHOTO JOCTyma, wu30eras
TPaJAULIMOHHOTO JIMYHOTO OOIIEHUS MEX Ty TIpernoaBaresieM U 00yJarouMHCs. DTOT
HAOII0aeMBbIl POCT MCHOJIB30BaHUS AJANTUBHOTO OOYYEHMs] B KOHTEKCTE CEKTOpa
oOpa3oBaHus ObUI BBI3BAH CYIIECTBYIOIICH TMMOTPEOHOCTHIO B  aJanTUPYEMBIX
BO3MOXKHOCTSIX OOy4YeHHUs u3-3a TEHJCHIMH B DJKOHOMHUKE, DIOOaNu3alud U
BO3MOXHBIX Naniemusx. /lannas ¢opma oOydeHHs] MOXKET CTaTb JOMUHHUPYIOIICH
cdepoit MpUMEHEHUs PUHIUIIOB U U3MEPEHUI MOOMIIBHBIX MPUIOKEHUN B Y4EOHBIX
3aBEJICHUSIX.

PaccmotpeB hopmbl 00ydeHHsI, B paMKax KOTOPBIX HaXOIAT CBOE MPUMEHEHHUE
MPUHIIUATIEI ¥ U3MEPEHUs] MOOWIIbHBIX MPUIOKEHUH, OCTAHOBUM CBOE BHHMAaHHE Ha
OCHOBHBIX (paKTOpax, HAJIWYHE KOTOPBIX SIBISAETCS HEOOXOAMMBIM [JIsl YCTEIIHOTO
UCTIOJIH30BaHMS YKa3aHHBIX IPUHIIMIIOB U U3MEPEHUI B y4eOHOM TpoIiecce.
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Tax, E. Pechenkina B [83] u L.Alfarani [84] yka3sIBaroT, 4T0O K TakuM akTopam
MOXXHO  OTHECTM T[OHMMAaHUEM IMpernoAaBaTeIsIMH  TeX  0Opa30BaTEIbHbBIX
MPEUMYIIECTB, KOTOPBIE Ta€T MOOMIbHOE OOYUCHHE.

MoxHO BbIACIUTH, U TpU Apyrux ¢akropa. IlepBeiM (axTopom siBisieTcs
obecneueHue 3pPEKTUBHOCTH MpoIiecca MpUOOPETEHHSI CTyACHTaMU HOBBIX 3HAHUH B
pamMKax MOOMJIBHOTO 00ydeHus. IT1a 3(H(HEeKTUBHOCTH 0OECIICUNBACTCS MPEXKIE BCETO
32 cuer o0neryeHuss JgocTyna K  OOJBIIOMY  KOJIMYECTBY  MOOMJIBHOTO
00pa30BaTEIbHOIO KOHTEHTA, pa3MeIIeHHOro B IHTepHeTe.

BropeiM  (pakTOpoM MOOMIIBHOTO 3JIEKTPOHHOTO OOy4YeHHs OOecIeueHue
CHIDKEHUS ~ IICUXOJIOTMYECKOTO  HANpsyKEHUsT U TOBBIIIEHHIO  YPOBHS
YAOBJIETBOPEHHOCTH OOYyYarOIIMXCsl MPOLECCOM OOydeHHsl. DTOT0 MOXHO JOCTUYb
IPEJOCTABICHUEM BO3MOKHOCTH  OOYyYaroIIMMCSl CaMOCTOSITENIBHO — YIIPaBIIATH
npoueccoM o0ydeHusi, BbIOUpast yIOOHBIN [l ce0s TEMI U CKOPOCTh MPOXOXKIECHUS
marepuana.

TpetbuMm dakTopoM SBISIETCS HAIWYUE aKaJEMHYECKOTO TIepcoHana ¢
JOCTaTOYHBIM yPOBHEM TEXHUYECKOW MOJATOTOBKU. DTO MMEET 0c000e 3HAYCHHE B
pa3BUBAIOIIMXCA  CTpaHax, TIJA€ HE XBaraeT JOCTAaTOYHOTO  KOJUYECTBA
BBICOKOKBAJTM(PMIIMPOBAHHBIX CHEIMAIUCTOB B 00J1aCTH 00pa30BaHUs U TEXHOJIOTHUH.

VYuensie J.Gray u ap., u O.Martin-Rodriguez u np., B AONONHEHHE K
BBIIICTICPEYUCICHHBIM ~ TIOJIOKHUTENBHBIM  (paKToOpaM, OTHCNbHO BBIICHSIOT U
couuanbHbli (akTop. MOOWIBHOE 3JEKTPOHHOE OOyUY€HHE YCIEIIHO TOJBKO B
arMoc(epe HHTEPaKTUBHOCTH, B3aUMOACUCTBUS M OOLICHHSI MEXTy TIPETI0/IaBaTeN MU
U OOyyarolMMHCs, a TakXke MEXIy caMUMH OOy4aroUMMHCS. DTO MOXKET OBITh
JOCTUTHYTO C IOMOIIbIO TaKUX CPEACTB, Kak (opymbl, miardopMmbl Juisi oOMeEHa
MIHOBEHHBIMHM COOOILEHUSIMU, YaTbl M JpPyTHe€ HHCTPYMEHTHI, KOTOPBIE MOXHO
UCIOJIb30BaTh JJIs YIy4YIlIEHUs! OOIICHUS U B3aUMOJCHCTBUS MEXAYy OOy4arolUuMHUCS
UM TpernojaBaTeIsIMH. OTOT TOBBIIMICHHBI ypOBEHh KOMMYTaTMBHOCTH U
WHTEPAKTUBHOCTH TIO3BOJISIET MOOMIIBHOMY JIEKTPOHHOMY OOYYEHUIO MOJIOKUTEITHHO
BIMSTH Ha T[IO3HABATENbHYI0 W Y4eOHYIO JeATENbHOCTh OOydJalomuxcs W,
CJIeI0BATENIbHO, TTOBBIIIATh YPOBEHb 00pa30BaTeIbHBIX CTaHAAPTOB [85, 86].

Vuennie Y.Lee, Y.Hsieh u C.Ma npoBenu uccienoBaHue, KOTOPOE BBISIBUIIO,
YTO MPUHIIUIIEI ¥ U3MEPEHUST MOOUIBHBIX MPUIIOKEHHUN TaK)Ke KOPPEIUPYIOT C TAKUM
(GakTopoM, Kak TOTOBHOCTb y4€OHOTO 3aBElCHMs K Iepexoay Ha “0e30yMa)<HbIi”
y4eOHBIN MPOIECC U CHUKEHUIO PACXOJI0B, CBA3AHHBIX C IPUOOPETEHUEM U 10CTABKOM
y4eOHBIX MaTepuajlioB B TMedyaTHOW (opMe, 4YTO SBISETCA XapaKTepHBIM JUIs
TPaJULMOHHOTO 3a0YHOTO (AMCTAHIIMOHHOI0) 00ydeHus. Takue yuyeOHbIE 3aBEACHUS
CTpeMsTCcs oOecrneunBaTh JOCTaBKY y4eOHOTO marepuaja B Pa3iudHbIX (opMaTax,
TaKUX KaK TEKCT, ayJlno, TpapuuecKue n300paxeHusi, MyJIbTUMEeINHHbIE aHUMALIUU U
BUJICO HA «0e30yMaKHBIX» AJIEKTPOHHBIX HOCUTENSX, U, CIeI0BAaTEIbHO, JENAET 3TOT
y4eOHbII MaTrepuan JOCTYNHBIM JJIA YyuTaresnel B J1r000e BpeMs U U3 JII0O0ro Mecra
[87].

PaccMotpeB ocHOBHBIE (haKTOPBI, KOTOPBIE MOTYT CITOCOOCTBOBATH IIMPOKOMY
BHEAPEHUIO MPHUHIMIIOB W W3MEPEHHI HCIIOIb30BaHUsI MOOUIBHBIX TPUTIOKCHHUNA B
OOy4eHHH, TPEACTaBISAETCS IeNecoo0pa3HbIM TMPUCTYNUTh K 0030py dopm
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KOMITBIOTEPHOTO OOYy4YeHHSI, HA OCHOBE KOTOPBIX MOXHO PpPEaiu30BaTh YKa3aHHBIC
MPUHITUIBL ¥ M3MepeHuss. OqauMu u3 3TuX GopM sIBISIFOTCs Metononoruu Computer-
Aided Instruction (CAI) u Computer-Aided Learning (CAL).

Metononorus CAIl moapasymeBaeT MCHOIB30BAaHHE HHPOPMAIIMOHHBIX
TEXHOJIOTUH, MPEUMYIICCTBEHHO, B OOyYCHHH MPOTPAMMHUPOBAHHUIO U PeaTU3AINH
YHCIIEHHBIX METOJIOB, B TO BpeMs Kak Monenb oOyuenuss Computer-Aided Learning
(CAL) omnpenensercs Kak HCIOJIb30BaHUE HWHMOPMALIMOHHBIX TEXHOJOTUNA I
pelieHust 3ajad B JPYTUX akaJeMUueckux auciuiuinHax. Kak momuepkuBaeT S.
Mangal B OoOdbIIMHCTBE YUYEOHBIX YUpPEXKICHWUW, OSTU JIBE MOJEIU OOydeHUs
UCIIOJIb3YIOTCSl MapajuieIbHO JUIsi 0OecrneueHus: MOICPKKHU OOJBIIEro KOJIWYEeCTBa
penoAgaBaeMbIX JUCIUTUIMH.

S. Robert u N.Ahuja onuceiBaroT uHyro GopMy KOMIIBIOTEPHOTO OOy4eHUS,
u3BecTHy1o kak LMS (Learning Management System), KOTOpy10 MOXKHO TPakTOBaTh B
KOHTEKCTE MOOWJIBHOTO 3JCKTPOHHOTO OOyYeHHMS KaK CHCTEMYy YIpaBIICHUS
oOydeHrneM, MPUMEHSIEMYI0 B OCHOBHOM JIJIsl OpPTaHU3AINH JACSITSIIbHOCTH Pa3IMYHBIX
BCIIOMOTATEbHBIX CIY)KO, HCITOJNB3YEeMbIX IS PETUCTpAIldd, OTCICKUBAHHUS U
MIPETIOCTABIICHUS MaTeMaTHYECKOTO y4eOHOTO KOHTEHTA CTyIeHTaM. B To ke BpeMms
dbopma xommnbroTepHoro odyuenusi LCMS (Learning Content Management System)
MOXKET WHTEPHPETHPOBATHCS KaK CHCTEMa YIPABICHUS MOOWJIBHBIM OOydYCHHUEM,
KOTOpasi (POKYCHPYETCs] MCKIIOYMTEIIEHO Ha TOICP)KKE, YMIPABICHWA W JOCTaBKE
caMoro y4yeOHOro KOHTeHTa oOydammmmcs. B cuiy paznuyusi uX Ha3HAYCHUH,
yKa3aHHbIC JIBE METOMIOJIOTHMH OOy4YEHHs], SIBJSIOTCS B3aUMOJIOTIONHSEMBIMU M, Kak
MPaBUJIO0, IOJKHBI UCIIOJIb30BaThCs B TaHaeMe [ 88, 89].

Cornmacno J.Nouri, Y.Cheng, V.Chang, Y.Park u T.Moravec, o4eHr 4dacto
YHIOMSIHYThIE (popMbI KoMmIbloTepHOTO 00ydyeHuss LMS u LCMS wucnonb3yrorcs B
Ka4eCTBE MHCTPYMEHTa B KOHTEKCTE TaK HA3bIBAEMOTO CMEIIIAHHOTO O0y4yeHus B-
Learning u wMoxpenu Actions (nedctBuii). Konuenuusi oOydyenust B-Learning
XapaKTepU3yeTCs KaKk KOMOMHAITUS Pa3IMIHBIX METOIOJIOTHH U TTOIX0I0B K 00YYCHHIO.
Mogenb Actions 0a3upyeTcsi Ha UCCIEIOBAHUU acHEKTOB (PAKTOPOB, BIUSIOIIMX HA
YCIIEITHOE BHEIPEHUE MOOUIIBHOTO 3JIEKTPOHHOTO 00yuenus. [90, 91, 92, 93, 94].

B He3aBHCHMOCTH OT TOTO, Kakas UMEHHO (popmMa KOMITBIOTEPHOTO OOYUCHUS
MPUMEHSETCS JUTsl peaTi3aiiyl MPUHIIAIIOB U U3MEPEHUN UCITOIb30BaHMS MOOUITBLHBIX
MPWIOKCHWH, HEOOXOMMMO BCETJa YYHUTBIBaTh, YTO MOOWJIBHBIC TPHIOKEHUS
OpPUEHTHUPOBAHBI MIPEXK]IC BCETO Ha 00YyJAIOIINXCS, a HE Ha MPOIIecce.

[IpoBeneHHBIN B paMKax HACTOSILETO0 MCCICAOBAHUS aHAIU3 CYLIECTBYIOIIEH
MPAKTUKHA HMCIIOJIb30BaHUS MOOMIBHOTO 0OydeHuss B 0Opa3oBaHWU TOKa3al, 4TO B
OOJBIIMHCTBE CIIy4acB BHEIPEHHE MOOWIIBHBIX 00pa30BaTEIbHBIX TEXHOJOTHUH B
oOyueHue AesiaeT ynop TOIbKO Ha TEXHUYECKOH 1 popMaIbHOM CTOpOHE BOTIpOca, 6e3
JOCTATOYHOM CTETICEHH BHHUMAHWS, YACISIEMOTO CIEIOBAHUIO TEOPETUYECKUM
MPUHITUIIAM, JISKAIUX B MX OCHOBE, W YYETY CBS3aHHBIX C HUMH H3MEPCHUSIM.
[IpenonaBaTenn  MOPEANOYUTAIOT  OTPAHMYMBATH  WCIIOJB30BAaHHE  MOOMIIBHBIX
MPWIOKCHUH Tpe3eHTalell y4eOHOro Marepuana U JOCTYIIOM K 0Opa30BaTeIbHBIM
pecypcam. B cuimy 3TOr0, MCHOIB30BaHWE MOOMIIBHBIX NMPHIIOKCHWHA HE JOCTHTaeT
KenaeMoro akaaemudeckoro sddexra. M mpu sToM HegocTaTOYHOE BHHUMAaHUE
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YAENAETCS MCIIOJIb30BaHNI0 MOOMJIBHOTO YCTpPOMICTBA Kak CpEACTBAa IPOBEACHUS
BBIYMCIICHUA M PEIIECHUs 3a7ad HCIONb3ys METOAbI BBICIIEH MareMaTuku. B cuiry
BBIIIECKA3aHHOTO, MPUHYUN Nedd20SUYecKoU HeoOXooumMocmu sl UCTIOIb30BAHUS
MOOWJIBHBIX ~ TPUJIOKEHUM MOXHO HHTEPIPETUPOBATH KaK  HEOOXOAMMOCTH
MCITOJI30BaHUSI MOOMJIBHBIX MTPUIIOKEHHUH KaK MOJIHOLEHHOTO HHCTPYMEHTA PEILECHUS
3a1ay.

Pe3tomupyst JaHHBIN MYHKT, OMPEACIUM MOOUIBLHOE JIEKTPOHHOE 00ydYeHUE
KaK TOAXOA K MaTeMaTu4eckoMy OOy4eHHMIO, OCHOBAaHHBIM Ha MCIIOJIb30BAHUN
MOOUJIBHBIX 00pa30BaTeIbHBIX TEXHOIOTUNA. TEeXHOIOTHS UTpaeT posib NOCPEAHNKA B
npouecce O00yueHUsT MaTeMaTuKe, NpPEICTaBISIIOIIETO COOOM IMO3HaBaTEJbHBIN
NCUXUYECKUN aKT IOJIy4eHUs HOBBIX 3HaHUN M uHpopMmanuu. Ilpu MoOumpHOM
o0Oy4eHHMH OCHOBHOE BHHMMAaHUE YJIENIsIeTcs He mpoleccy, a o0pa30BaTeIbHBIM
HOTPEOHOCTAM caMoro oOydaromierocsa. Jljig ycnemHol MHTErpauuy 31eKTPOHHOTO
oOydeHus, TpEACTaBIseTCs] HEOOXOAMMBIM 3HaTh €ro 0a30BbIE TEOPETHUUECKUE
KOHLIENINH, PUHLHUIIBI U1 U3MEPEHUS, U OCYLIECTBISATh MPaBUIbHBIN BHIOOP (OpPMBI
KOMITBIOTEPHOTO ~ OOy4YeHHsl, Ha OCHOBE KOTOpPOM  MOXHO  pealiu30BaTh
COOTBETCTBYIOIMKA NPUHUMII WIM WU3MEPEHUE B 3aBUCUMOCTH OT LENEH WU 3a1a4
KOHKPETHOW y4eOHOW mporpaMMbl. BHE 3aBUCMMOCTH OT BBIOPAHHOTO KOHKPETHOIO
M0X0/a, OCHOBHBIMU KOHEYHBIMHU PE3yJIbTaTaMU IpoLecca MOOMIBHOTO 3JIEKTPOHHOTO
0Oy4Y€eHHUs JTOJKHBI SIBISATHCA MOBBINIEHUE KAa4€CTBA W YPOBHS IPHUBJIECKATEIbHOCTU
y4eOHOro mporecca B O0JaCTH MaTeMaTUKU B COYETAaHUHM C PA3BUTHEM
npodecCroHaIbHBIX KOMIIETEHIIUH 00yYaromuxcsl.

1.3 IIpobdiaembl m oco0eHHOCTH (OpPMHUPOBAHUS NPOPEeCCHOHATBHBIX
KOMIIETEHUMI y OyTynIuxX y4uyuTeseld MATeMATUKHN C NMPUMeHEHHEM MOOMJIBLHBIX
NPUIT0KEHU

Teneps neperzeM K pPAaCCMOTPEHHIO BOINPOCOB, CBSI3aHHBIX C TEKYIIUM
COCTOSIHUEM HCCJIEIOBAHUM, MOCBAIIEHHBIX (OPMUPOBaHUIO MPO(HECCHOHATBHBIX
KOMIIETEHIIMH y OyAyluX yUuTesed MaTeMaTuKy Ha 0a3e UCTIO0Ib30BaHUSI MOOMIIBHBIX
npuioxkeHuit. Ocoboe BHUMaHKUE OyAET Y/IeJI€HO BBISIBIICHUIO CTEIEHU COOTBETCTBUS
UCIIOJIb30BAaHUM  MOOWJIBHBIX TMPUJIOKEHUH B KaXJIOM KOHKPETHOM  cCllydae
KOHIETIIIHUAM, TPUHIMIIAM U U3MEPEHUSIM, PACCMOTPEHHBIM B IIPEABITYIIEH TJ1aBe.

M.Atan u np. [73], B.Al-Takhyneh [95] u Y.Yosiana u ap. [96] momuepKkuBaror,
YTO YBEIUYMBIIASCS TMOMYISIPHOCTh MOOWJIBHBIX YCTPOMCTB Cpea Yydalluxcs
IIKOJIBHOTO M CTYAEHYECKOTrO BO3pacTa MpHUBENa K UX HIMPOKOMY HCIOIB30BAHUIO B
oOmactT  Maremaruyeckoro ooOpaszoBanms. IIpemomaBarenu  MareMaTUYeCKHX
JTUCIUTUIMH HAYWHAIOT YIASISATh OOJbINE BPEMEHH WCIOJIb30BAHUIO MOOMIIBHBIX
YCTPOUCTB B yueOHOM mporecce. [Ipu mpaBUIbHOM HCHOIB30BAaHUA MOOWIIBHBIC
YCTPOMCTBa MOTYT OKa3aTh TMOJIOKUTEJIPHOE BIIMSHUE Ha 3HAHUA U HABBIKU
00yYaroIuXCs U TOCTUKEHUSI MU TIOCTaBJICHHBIX aKaJeMUYECKUX LEIeH.

Taxxe aBTOpbI OTMEYAIOT, YTO, K COXKAJIEHUIO, B HACTOsIIIEE BPEMSI YPOBEHb U
CTpaTerusi MCIHOJIb30BaHMS MOOWJIBHBIX TEXHOJOTMH B cdepe MaTreMaTHYeCcKOro
o0pa30BaHusl HEAOCTATOUYHBI JIJIsl IOJTHOTO PAa3BUTHS KOMIIETEHIIMM oOydaronuxcs. B
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KOHTEKCTE JIaHHBIX UCCIIEI0BAHUNA MOXKHO HAOJI0AAaTh HEAOCTATOYHOE HCTIOIb30BaHUE
MPUHITMIIA TEJAarOTHYeCKOM IE€IeCO00Pa3HOCTH W KOHIIENIUU TeIaroru4ecKoro
3aiHa.

B.Al-Takhyneh [95], K.Fabian u ap., [97] u Supandi u ap. [98] ommceiBatoT
MOTCHIIMAIbHBIE 00pa30BaTeNIbHBIE TMPEUMYIIECTBA HCIOIL30BaHNAS MOOMIBHBIX
MIPWIOKCHUI Ha 3aHATHUSIX TI0 MaTEMATHKE B BRICITUX YUeOHBIX 3aBeAcHUIX. [Ipu aTOM
MOJIPa3yMeBaIOCh NCTIOIB30BAHNE MOOMITBLHBIX MPUIIOKEHUHN TOJIBKO JUTsl TPE3CHTAIUN
WHTEPAKTUBHOIO Y4YeOHOro Mmarepuana, TO €CTh HCIOJIb30BAaHUE MPHUHIIMIIA
HAIISIAHOCTH, ~ KOHLETIIMM  MYJABTUMEIUWHBIX  PECypcoB U HU3MEpPEHUus
o0pa3oBaTeNbHBIX PECYpPCOB. bBbUIO BBISIBIEHO, YTO B II€JIOM, OOJBIIMHCTBO
YYaCTHUKOB 00pPa30BaTEIBLHOTO MpOoIlecca BRIPAKAIOT MOJIOKUTEIbHOE OTHOLIEHUE K
WHTErpallud MOOWIBHBIX TPWIOKEHUA B y4eOHbIM mpouecc. B To ke Bpems
npernojaBaTelii MareéMaTUKH BCE €lIe HE TOTOBbl K TOJHOM peopueHTaluU
00pa3oBareyIbHOTO Mpollecca Ha MOOMIILHOE OOyUEHHE.

Tak, B wuactHOocTH, Al-Takhyneh [95] mnpuBen pesynsrarel ompoca,
MIPOBEICHHOTO B BBICIIEM Y4YEOHOM 3aBEACHUHM JUISI TOTO, YTOOBI OIPEACIIUTH
OTHOIIICHUE OOYyJArOIIMXCS K BO3MOKHOCTH HMCIIOIB30BaHNS KOHIICTIIIMH MOOWMIIBHOTO
oOydyeHHs B y4eOHOM TIpOIlecCe MaTeMAaTHUYEeCKUX M E€CTeCTBEHHO-HAYyYHBIX
JTCITUTIITHH.

Pesynbrarel onpoca npuseaeHsl B Tadbaune 10.

Tabmuma 10 - Pe3ynsrars! orpoca o OTHOIIEHUIO K MOOUIIEHOMY O0Yy4YEHHIO

Bomnpoc [TonoxwutenbHpll | OTpULATETBHBIN
otBeT (B %) otBeT (B %)
1. OTHOMIEHWE K  WCIOJB30BAHHIO 80 20
MOOWMITBHBIX TEXHOJIOTUH B
00yueHun BoOOIIIe
2. [TonoxurenpHOE BIIUSTHUE 75 25
UCIIOJIb30BAHUS MOOHIIBHOTO
oIX0/1a HA  pa3BUTHUE 179
MaTEMaTUYECKOTO MBIIILICHHUS

Kaxk BugHo 13 Tabmuiibl 10, Gonblnas 4acTh ONPOIISHHBIX CTY/ICHTOB BhIpa3uiia
CBOE TIOJIO)KUTEILHOE OTHOIICHHE K HWCIIOJIb30BAHUIO MOOWJIBHOTO OOy4YeHHUS TMpHU
M3YUYCHUU MareMaru4yeckux aucuuiuiiH. Ho wuHepTHOCTH mnpenomaBareneid B
OTHOIIICGHUM anpoOaIiyu CTpaTeruu MOOMIBLHOTO OOYUEHHUS SIBJISIETCS OMpeIeICHHBIM
HETaTUBHBIM (PAKTOPOM, MPEMIATCTBYIOIIUM IMOTHOIICHHOMY Pa3BUTHIO KOMIIETEHIIUMA
MIPU TTOMOIIM MOOUJIBHBIX TTPUIIOKEHUH.

Takum 00pa3oM B JTaHHOM CiIydae HaOIIOMAeTCsl MOJOXKHUTEIbHOE BIIUSIHUE
TOJIKO Ha MOTUBAIMOHHO-IIEHHOCTHBIA KOMITIOHEHT KOMIIETEHTHOCTH O0yYarolInuxcs
U B TO XK€ BpeMs HECOOIIOEHNE MPUHITUIIOB TIEIarornyeckoil 1menecooopa3sHoCTH,
MOBTOPEHUS, periaMeHTalluid W oOparHoW cBsi3u. Kak crienctBue, HETOCTaTOYHO
WCITOJIb3YIOTCSI KOHIICTIIIUN TTeIarOTMYeCKOTo AU3aifHa U YCTAaHOBOK O0YYaroIIerocs.
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Kak mokaseiBator pabothl uccienoBareneir A. Svela [47], J.Etcuban [99] u
A.Supandi u gap. [100] momoOGHOE HEMOCTATOYHOE WCIIOIB30BAHUE MOOMIBHBIX
MIPWIOKCHH, OTPAHMYCHHOE JIEMOHCTpaIuell yaeOHOro Marepuaia, MPUCYIe TaKKe
U TIporieccy OOy4YeHHS Ha MaTEeMaTHUECKUX 3aHITHSX, MPOBOAMMBIX BHE KOHTEKCTA
BBICILIETO Y4EOHOTO 3aBE/ICHUS.

BcerpewaeTcss  3HaumTenbHAas ~— 4YacTh  MyOJMMKANMiA, — TOCBSIIEHHBIX
HEHPOAUTAKTUICCKUM W KOTHUTHUBHBIM acleKTaM OOy4YeHHUs C HWCIOIb30BaHUEM
MOOMIBHBIX MpuokeHui. Tak Begum [101] mpuxoauT K BBIBOY, YTO UCIIOIb30BAHHE
MOOWIIbHBIX TPUJIOKEHUN B paMKaX MareMaTUu4eCcKoro yueOHOro mpouecca crnocooHo
OKa3aTh TMOJOKHUTEIBHOE BIMSHUE HAa HEHMPOHHBIE CBA3M MO3ra M CIOCOOCTBOBATh
oonee »(h(HEKTUBHOMY BHEAPEHUIO HEUPO-TUIAKTUYECKUX TMPUHIUIOB B 3TOT
y4eOHBbII mporecc.

Taxxe OBUIO BBISBICHO, YTO TIOJHOILICHHOMY PAa3BUTHUIO YKa3aHHOIO
KOTHATHBHOTO KOMIIOHEHTa MPOPECCHOHATHHON KOMIIETCHTHOCTA TIPH TIOMOIIH
MOOWITBHBIX TPUJIOKEHHUH MPETATCTBYET HETOCTATOYHAS TOTOBHOCTD IIpeToaBaTeiei
K TIOJTHOTICHHOMY TTepeXoly Ha MOOMIbHOE 00ydeHHe, 9TO OU4EHb YaCcTO KOPPEITHPYET
C HECOOTBETCTBHEM IMPHUHITUITY 0A30BBIX TEXHUYCCKUX HABBIKOB WU MTHOPHPOBAHUEM
NPUHITMIA TEJarOTHYEeCKOH  IeIecO00pa3sHOCTH W W3MEPEHHS KOTHHUTHBHOM
TICUXOJIOTHH.

O0630pHBIE HCCICOBAHMS, POBEACHHBIC B pAMKaX HACTOSIIETO UCCIICTIOBAHMS
MOKAa3bIBAIOT, UTO OOJIBIIAS YACTh UCIOIb30BaHUS MOOUIILHBIX TEXHOJIOTUIA B paMKax
MaTeMaTH4eCKOro 00pa3oBaHUsI MPUXOAUTCS HA TaKhe OOJACTH MaTeMaTHUKH, Kak
apudmeTtuka u anredpa. B To e BpeMsi, UCMOJIb30BaHHE MOOWIBHBIX YCTPOWCTB B
paMKax 3aHATUNA MO0 MaTeMaTHu4ecKoMy aHauzy, AuddepeHInaabHbIM ypaBHEHUS,
MaTeMaTHYeCKOMY MOJICIIMPOBAHUIO W BBICIICH anredpe He SBISETCS TaKUM JKe
IIMPOKO PACIPOCTPAHEHHBIM. B TO ke BpeMsl yKa3aHHBIM 0030p OTMEYaeT, 4YTo
WCITOJIb30BAaHUE MOOWIBHBIX TEXHOJOTMA W TPUIOKEHUH B paMKax YdeOHOTO
mpolecca OTPaHWYMUBACTCS JOCTYIOM K Y4eOHOMY KOHTEHTY M WHTEPAKTHBHBIM
TecTaM. TakuMm o0Opa3oM W B JaHHOM CJydae HMEET MECTO HEIO0CTaTOYHOE
HECOOTBETCTBUE TMPHUHIIUAITY TEJarOTHYECKON IIEIeCO00pa3sHOCTH W KOHIICTIIIHH
MeAarornYecKoro au3aiiHa MOOWIBHOTO OOydYeHHs. BiusHuE Takoro MCIOIh30BaHUS
MOOWJIBHBIX ~ TIPWJIOKEHWH Ha  KOTHUTHUBHBIA  KOMIIOHCHT  KOMIIETEHTHOCTH
MUHHAMAJIGHO, TaK OOydYaroIuecs HE BOBJCUCHBI B aKTHBHOE WCIOJIb30BaHUC
MOOWJIbHBIX TIPWJIOKEHUN NJIsi pelIeHUsl 3a1a4d, U KaK CIEACTBUE HE 3aJCHCTBYIOT
JeSATeTbHOCTHBIM KOMIIOHEHT KOMIIETEHTHOCTH.

3HaYUTENbHAS YacTh MMyOJUKAIIMA OTMEYaeT, YTO B paMKax y4eOHOTO
mpoliiecca, HMCIOJIb30BAaHUIO MOOWJIBHBIX TMPUIIOKEHUN YIENseTCs HEIO0CTaTOYHOE
KOJIMYECTBO AKaJEMUYECKUX YacOB M B CHJIy ATOTO HE JOCTUTAETCS TOJTHOIICHHAS
WHTETrpalis KOHIICTIINH AJIEKTPOHHOTO MOOWJILHOTO OOyYeHHsI B YUEOHBINU MpOoIece
MaTeMaTHYeCKON JUCIUIUTMHBL. K 4rciTy Takux myOauKanuii MO)KHO OTHECTH PabOThI
uccnenonareneit K. Fabian u np. [102], M.Meletiou-Mavrotheris u ap.,[103], G.Krull
u gp. [104]. 3mecr HaOmOAIOTCS HECOOTBETCTBUE MPUHIIMIIAM ITOBTOPEHMUS,
periamMeHTaIuy U TIeIaroruIeckon 1eaecoo0pa3HOCTH, U3MEPEHHUS B3aUMOICHCTBHS
C MOOMJIBHBIM YCTPOWCTBOM M KOHIIEIIIMK YCTAHOBOK OOydaromierocs. B pe3ymnsrare
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BJIUSIHUE MOOMJIBHOTO OOY4Y€HHUs HHUBEIMPYETCS W pa3BUTUE HHPOPMAIMOHHOU
KOMIIETEHIIMK HOCUT OYEHb OTPAHUYEHHBIN XapaKTep.

Psan ydeHbIX HCCIENYIOT MOIXObI, KOTOPOE O0pa30BaTEIbHOE YUPEKICHUE
WCITOJIB3YET TSl OBBIMIEHUS ()(PEKTUBHOCTH Pa3BUTHUS KOMIIETCHITNIN 00YUYarOIIAXCSI
B IIpoliecce MOOUIBHOTO O0yUYEeHUS.

Tak, K.Acikgul u ap. [105], cuuTaroT, 4TO 3HAYUTEIHHOE KOJIUYECTBO
00pa30BaTebHBIX YUPESKICHUM, BHEIPSIONUX MOOUIHLHOE OOY4YEHHE IMBITAIOTCS
MOBBICUTH ((HEKTUBHOCTh OOyUYEHMS] TIPU TTOMOIIU CIEAYIOIIMX JIByX MOAXOMO0B: 1)
MOBBIIICHUE YPOBHA B3aUMOJICHCTBUS TMpernojaBareiel W oOyyaromuxcs u 2)
MOBBIIICHUS ~ CTENEHUW  KCIOJIb30BAaHUS  MHTEPHET-PECYpCOB M KOHTEHTA,
ONTUMH3UPOBAHHBIX JJII 9KPAHOB MOOMIIBHBIX ycTpoicTB. Ho mpu aTOoM 00a nmoaxona
peanu3yloTcs He B MMOJIHOU Mepe. 3/1€Ch HaOII0aeTCsl HEJOCTATOYHOE HCTIONb30BaHUE
OpUHIMIA OOpaTHOW CBSI3M W U3MEPEHMM KOMMYHHUKAIIMM, KOOPJAWHAIMU U
00pa3oBaTebHBIX PECYPCOB.

A.S.S. Drigas npoBen 0630p [106], mocBsilIieHHBIN peaqu30BaHHBIM MOAX0aM
K MCTIOJIb30BAaHWIO MOOWJIBHBIX MPUJIOKEHUM B TIPENO/IaBaHUM MaTEMATUKHU B BBICIIIMX
y4eOHBIX 3aBelieHUsX. B ykazaHHOM 0030pe paccMarpuBarOTCS JOCTHXKCHHE TaKOU
M KaK HE3aBUCUMOCTh oOOydarommxcs OT mnpenoaaBateneii. CormacHo 0030py,
MEPBBIM MOJIXOAOM, KOTOPBIM CUMTAETCS JOMUHUPYIOIIUM B BBICIIEM OOpa3OBaHUM,
SBJISIETCS TaK HA3bIBAEMOE JIOMIOJIHUTEIBHOE JIEKTPOHHOE 00yUueHue. B cooTBeTCTBUI
C 3TUM TIOJXOJIOM pOJIb MOOUIBHOTO OOYYEHHUs pacCMaTpPHUBAECTCS TOJBKO Kak
JIOTIOJIHUTEIIbHAS. M BCIIOMOTATEIbHAS 110 OTHOLICHHUIO K TPAJULMOHHBIM 3aHSTUSAM B
KJIacce, KOTOPbIE UMEIOT OCHOBHOW MPHOPUTET. TpagulInOHHBIM 3aHATHAM YAEISIETCS
OoJbIIIee BpeMs U PUOPUTET. B pesysbrare 3TOT MOAX0]1, UCIIONb3YIOMINN MOOUIBHOE
oOy4yeHHre TOJIBKO B Ka4€CTBE JIOMOIHUTEIBLHOTO, Je/IaeT 00yUJaroImuXxcsi HeJI0CTaTOYHO
HE3aBUCHUMBIMU OT HX TMperojaaBareliell B Mporecce OOydeHUs, KakK CIEICTBUE
HEJIOCTATOYEH JJIsl Pa3BUTHUSI KOMIIETCHIIMM Ha 3aHITUSAX IO MaTeMaTHKe.

Bropoii nmonxoa K opranu3ainuyu MOOMIIBHOTO OOy4Y€HHUs MPEACTABISIET COOOU
CMEIIIAaHHOE DJIEKTPOHHOE OOydYeHHe, KOTOpOEe CcoueTaeT B cede B paBHOU Mepe
AJIIEMEHTHI KaK JJICGKTPOHHOTO OOy4eHUSs, TaK W TPAJUIMOHHOTO OOy4YEeHUsS IS
NpeAOCTaBICHUsSI y4eOHOTO KOHTeHTa oOydatromumcs. HMcxomss w3 atoro,
TPaJULIUOHHBIC 3aHSITHS, U 3aHSITHS, UCTIOIB3YIOIINE MOOUIIbHOE 00yUEHHE, TOJTyYatoT
OJMHAKOBBIM 00BEM BpPEMEHM B paMKaxX BCEro y4eOHOro mporecca. ITOT MOIXON
MO3BOJISIET JOCTHYb 3HAYUTEIILHOW CTETEHH HE3aBUCUMOCTH OOyYaroumxcs OT
nmpernojaBaTesieid, M Kak CIeACTBUE B OoJsbllield Mepe BIUsSEeT Ha pa3BUTHE
WH(OPMAIIMOHHBIX KOMIIETECHITUH CTY/ICHTOB.

W makoHel, TpeTHi MOaXoa MpeACTaBIseT cCOOOM MOJENb IOJHOTO OHJIANH-
oOyueHHs, KOTOPBI XapaKTEpHU3yeTCs IOJHBIM BHEAPCHUEM OHJIAMH-METONOB B
MPEIOCTABICHNN OOYyYaroNIuX YCIYyr U OIEHKE 3HAHWW W HABBIKOB OOYYaIOIIUXCS.
MMeHHO ATOT MoaAXo/ B HAauOOJIbIlIeH Mepe o0ecrieunBaeT co3aaHue yueOHOM Cpeibl,
OPUEHTUPOBAHHOW Ha pa3BUTHE MPOPECCUOHATBHBIX KOMIIETCHIINHN. Takke B JTaHHOM
0030pe 0TMEYaeTCs, YTO JIAaHHBIN MOAXO]T BCE €IIIe BHEAPSIETCS B HEAOCTATOYHON Mepe
[106]. 3aech HaOMIOMAETCs HEMOCTATOYHAsl CTENEHb HWCIOJIB30BAHUS MPUHITUIIOB
MOBTOPEHMS, pEeIIAMEHTAlUM U WHAWBUIYAIM3alMM, KOHIICTIUH TeJarorudeckoro
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U3aiiHa M YCTAHOBOK OOYy4YaromIMXCS W HW3MEpPEHUuN IMcuxonoruu. B pesynbrare
pa3BUTHE MOJTy4YaeT TOJIBKO MOTHBAITMOHHO-I[EHHOCTHBIH KOMITOHEHT
KOMITETEHTHOCTH.

M. Al-Khateeb B uccnenosanuu [107] paccmarpuBaeT moaxoa K peaanu3aiuu
MOOMIIBHOTO 00yUYeHUs1, TOCTPOEHHBIA Ha y4eTe OCHOBHBIX (DaKTOPOB, BIMSIOMNIMX Ha
YAOBIETBOPEHHOCTh 00YUYaIOIINXCA MaTEMAaTUKE U €CTECTBEHHBIM HAayKaM CUCTEMaMH
SNIEKTPOHHOTO OOY4YeHHUs, BKIIOYash M CHCTEMaMU MOOWIBHOTO oOydeHus. bbuio
YCTAHOBJICHO, YTO MOJXO/, TIOCTPOEHHBIN Ha yueTe TaKuX (pakTOpOB, KaK MOJIE3HOCTh
CUCTEMBI, Ka4yeCTBO MOJJEPKKH, KaueCTBO coiepxkaHUsi OoOydeHHUs U yI0OCTBO. B
HauMOOJNbIIE Mepe CHOCOOCTBYIOT CO3JaHHMIO CpElbl, OPUEHTUPOBAHHOW Ha
MOBBIIICHUE KOMIIETEHINI 00yYaroInXCsl.

[Ipu »TOM TaKkke OTMEYaeTcs, YTO OUEHb YACTO MPU UHTETPAlMd MOOMIBHOTO
oOyueHHs HE BCE YKa3aHHbIEe (DAaKTOPbl YUUTHIBAIOTCA B TIOJHOM Mepe, YTO He
MO3BOJISICT AOCTUYh MOTHOIEHHOTO PACKPBITUS MPOo(deccCHoHaNbHBIX KOMIETeHIUN. B
JaHHOM CiIy4ae HaOMIogaeTcsl HEeIOCTaTOYHOCTh HCIONBb30BAHUSA —TMPUHIIUIIOB
MeIarOrHYeCKOM 11e1eCO00pa3HOCTH, periiaMeHTaIiH, HATJISTHOCTH u
VHIMBHUIYAIN3AIMNA U TAKOTO U3MEPEHHUS COIMATbHBIX B3aUMOICHCTBUH.

G. Northey u ap. [108] mpoBoauT aHaNIM3 APYroro Moaxo/ia K peaau3aiuu
AIIEKTPOHHOTO OOy4YeHHMsI, BKJIIOYas M MOOWIbHOE oOydeHue. COmIacHO TaHHOMY
aHaJM3Yy, SJIEKTPOHHOE 00yUYeHHE, O] KOTOPHIM MOAPa3yMEBACTCS TAKKE K MOOMIBHOE
o0y4eHHe, MOKHO HHTEIPUPOBATh UCIIOJIb3YS OAMH U3 IByX OCHOBHBIX IOJXOJIOB.

[lepBrIii OIX0 BKIIOYAET B C€0s1 aCHHXPOHHOE O0Y4YEHHE B CAMOCTOSITEIbHOM
TeMmIe, Korga oOyJarouecss U3y4aroT U BbIOUpAOT pacluCaHue CaMOCTOSATEIbHO U
CIIEAYIOT CBOEMY COOCTBEHHOMY TEMILY, YTOOBI OXBAaTUTh yU€OHBI MaTepHUall.

Bropoii mogxon k MoOUIbHOMY OOyUYEHHIO BKIIOYAaeT B CeOS CHHXPOHHOE
MHTEpaKTUBHOE OOy4eHMEe, Korja OOydaroliuecss HEMOCPEICTBEHHO YYacTBYIOT B
OHJIAH-ypOKax C TperojaBaTeieM M JIPYTUMH OOYyYarolIMMHKCS, COITIACHO C
MIPEyCTaHOBJICHHBIM PACITUCAHUEM U CTPYKTYPOU 3aHATHSL.

B pamkax HacTosmel quccepranyu ObIIO BBISBICHO, YTO B HACTOSIIIEE BPEMS
peanu3anysi 3TUX TOAXOAOB HeAocTatouHa. M B 9ToM ciaydyae HaOmMOgaeTcs
HEIOCTAaTOYHOCTh MCTOIB30BAHMS MPUHIUIIOB MEAArorn4ecKoi Ienecoo0pa3HOCTH,
periaMeHTalui, HaSIIHOCTH W WHIWBHUAyalu3alldd M TaKOoro HM3MEPEHHUs
COLIMAJILHBIX B3aNMOJIEUCTBUH.

MOXHO pe3loMHpOBaTh, YTO MOAXOIbI, KOTOPbIE B HEIOCTATOYHOW Mepe
OCHOBaHBI Ha KOHIEMIUAX, MIPUHIIUIIAX U U3MEPEHUSX HCIOIb30BAaHUS MOOUIIBLHBIX
o0pa30BaTeIbHBIX TMPUIIOKEHUN HE OKa3bIBAIOT 3HAYUTENIIBHOTO BJIMSHUS Ha
pe3yabTarhl 00yYeHHsSI M aKaJeMUYeCKHE JOCTIKEHUS CTYIEHTOB MaTeMaTHYECKUX
CHEIUATLHOCTEH BBICIITUX YUCOHBIX 3aBecHUI. Pe3ynbpraTsl nccaenoBanus MoKa3aiu,
9TO MOOUIEHOE OOy4YeHHe O00JagacT 3HAYUTENBHBIM TIOTCHIIMAJIOM BIUSATH Ha
KOMITETEHITMM CTYACHTOB, HO TOJIbKO TMPH YCJIOBHU HAJICXKAIIETO HCIIOIb30BAHUS
00pa30BaTEIBHBIX TEXHOJIOTHI 1 IPHIIOKEHH, YET0, K CO’KaJICHHUIO, HE BCET/A Y1aeTCs
JOCTHYb.

PaccMoTpeB moaxoasl K HHTETpaid MOOMIBHOTO 00yUYEHHs, OCTAHOBUMCS Ha
OCBEIIIEHUH TIPOOIIEM, CBSI3aHHBIX C 3TUM TporieccoM. Hanmuame 3Tux mpoobiaemM MOoXKeT
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NPENsTCTBOBAThH MOJHOLEHHON peaau3alui MPUHIIUIIOB UCIIOIb30BaHUSI MOOMIIBHBIX
OPUJIOKEHUM M TOPMO3UTh TPOLECC PAa3BUTHS KOMIETEHIMH OO0y4YaromuXcs.
3HaYUTENbHAS YacTh 3TUX MPOOJIEM MOXKHO BBISIBUTH U3 pabOT TaKUX aBTOPOB Kak N.
YawAssabere [59], J. Keengwe [76], M.Sharples [78] u M. Terras u ap. [109].

OnHOlt W3 TIIaBHBIX MPOOJIEM SIBJISIETCS HEHANEKHOCTh W HECTAOMIBHOCTD
JOCTYITHBIX MOOMIBHBIX ceTeil. Criemyromel mpoOieMon SBISETCS COBMECTHMOCTD
TUBEpCUUIINPOBAHHBIX MOOMIIBHBIX TeXHOJIOTHI. HO BCE e TIIaBHBIM MPENSTCTBHEM
SBIIIETCSI 4YE€JIOBEYECKUI (akTop, TO €CTh OTHOIIEHHE CaMoro mpernojaBaress K
MOOHJIBHBIM 00pa30BaTEIbHBIM TEXHOJIOTUSIM U MPHJIOKEHUSIM M Ha MCIOJIb30BaHUE
KOHIIEHIIMY MOOMILHOTO 00y4eHHUsI B y4eOHBIH MPOIecC MPEeIMETOB MAaTEMaTHYECKOTO
U €CTECTBEHHOHAYYHOTO MPOdUIIs.

W3 pe3ynpTaroB yKa3aHHBIX HCCIENOBAHUNA MOXKHO YBUJIETh TEHACHIIUIO
00JIbIIIeH TOTOBHOCTH 00YYaIOMIMXCS K MPUHATUIO MOOMJIBHOTO OOyUYEHHUs, YeM CaMu
npemnonaBateneid. M oueHp 9acTo MOXKHO JIaXKe CTOIKHYTHCS C MIPOTUBOJACHCTBUEM CO
CTOpPOHBI IpenoaaBarenel. 1 ”MEHHO u3-3a 3TOr0 NMPOTUBOAEHCTBUS 3HAYUTEIBHOE
KOJIMYECTBO YUEOHBIX 3aBEIEHUH HEOXOTHO BHEAPSIOT MOOMIbHOE OOyUYECHHE.

[Tocne paccMoTpeHHsl CYHIECTBYIOIIMX MNPoOiIeM MOOMIBLHOIO OOyuYeHHUs B
MaTeMaTHIeCKOH MeIaroruke, OCTAHOBUMCS Ha aHANIM3€e Te€X TI00AIbHBIX N3MEHEHUN
B 00pa3oBaTeIbHOM MPOIIECCE, KOTOPBIE OYIyT BHI3BAHBI HCIIOIH30BAHUEM MOOHMIIBHBIX
MPUWIOKEHU y4eOHOM TpoLecce.

CornacHo T.Ahmad BHeapeHue MOOMIBHOTO OOyYEHHSI 3HAYUTEIIBHO
MOBJIMSIET HA BECh CEKTOP O0Opa30BaHMsI U U3MEHUT MPOIEIYpPbI, UCIOJIb3yEMbIE B
npouecce 00yueHusl CTyaeHTa. Takke OH MOJYEPKHUBAIOT TOT (pakT, 4YTO MOOUIBHOE
o0y4eHHe — 3TO B3aMMOBBITOJHBIA MPOIECC, KOTOPHIM 00ECHEeUYnT paBHOMNPABHOE
ydacThe B y4eOHOM Tpoliecce, Kak mpernojaBaTenieii, Tak u ooydaromuxcs [ 110].

L. Hietajarvi u np. moka3bpIBarOT, YTO BHEAPEHHE MOOWIIBHOTO OOy4YeHUSs
OTKpBIBA€T HOBBIE TEPCIEKTUBBHI 00pa30BaHUS B OOJACTH PA3BUTHUS COIHMAIIBHBIX
HaBBIKOB oOydarommxcsi. Mcrnonb3ys cBorm MOOUIIbHBIE Telne(QOHBI, OOydarouecs
MOTYT OOIIATHCS CO CBOMMH MPETIOIaBaTeNIIMU U IPYTUMH 00YHarOIIMMHUCS U3 TF000TO
MecTa u B Jro0oe Bpems [111].

A.Tarhini u ap. u F.Abdullah u np., yrBepxnator B [112, 113], yTo KoHUIEOIUS
M-Learning MeHsIeT caM MpoLEecc 00pa30BaHMsl, TEM YTO OHA TPEOYET OT YUACTHUKOB
y4eOHOTO TMpoliecca MOCTOSHHOTO COBEPIICHCTBOBAHMS CBOETO TEKYIIETO YPOBHS
KOMITETCHIIMM JJI1 YCHENTHOTO OBJAACHHS TMOCIEIHUMU TOCTUXKEHUSMU B 00JIacTh
MOOMIIbHBIX HHPOPMAITMOHHBIX TEXHOJIOTHH.

VYKkazaHHbIE TO3UTHUBHBIE W3MEHCHHUs, OOYCJIOBIICHHBIE TTOBCEMECTHBIM
BHEJPEHUEM KOHIIETIIUH MOOMIBLHOTO OOyYeHUS MOTYT UMETh MECTO TOJBKO B TOM
ciy4ae, eciii MOOWJIbHBIE 00pa3oBaTeIbHBIC MPHJIOKECHUS MCIIOJIB3YIOTCS Hauboliee
ONITUMAJIBHBIM CIIOCOOOM, TO €CTh CJIeTys MPUHITATIAM UX UCIIOJIb30BAHUS M yUUTHIBAS
CBSI3aHHBIC C HUMH KOHIICTIIIMYM W MPUHIHUIBI. HO Kak moKa3bIBaeT caMOCTOSTEIbHBIH
aHaJIN3 TEKYIIETO COCTOSHUSA 1T B c(hepe NCIOMB30BaHUS MOOMIIbHBIX TIPUIIOKCHHH B
MpernoaBaHuy  MaTeMaTUYSCKUX JAUCITUIUIMH, MOXXHO KOHCTATHPOBATh HaJUYHC
CIICAYIOIINX HETAaTUBHBIX MOMEHTOB:
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1. B pamkax cyuiecTByrouero yd4eOHOro mporecca MaTeMaTH4YeCKuX
JTUCIUIUIAH, TPUHIUIB MOOMIIBHBIX TEXHOJIOTHI U MPUIIOKEHUN UCTIONB3YIOTCS HE B
MOJIHOM Mepe, 4TO OOYCJIOBJIMBAET HEIOCTATOYHOCTh HMX BIMSHHUS Ha pPa3BUTHE
npo(hecCHOHANBPHBIX KOMIETEHIINN Oy IyIIIUX yUuTeIe MaTeMaTHKU

2.  MoOunbpHbIle MPHUIOKEHUS HCIIONB3YIOTCS B HEIOCTATOYHOM Mepe Mpu
IIPOBEICHUH CJIOKHBIX MATEMATHUYECKUX BBIYUCICHUN U PELIEHUN MAaTeMaTHYECKUX
Mojeneld W 3amad, Oa3WpyIOMUXCS Ha KCIOJIB30BAHUHM METOJOB OOBIKHOBEHHBIX
muddepeHnanbHbIX YpaBHEHUM M MaTeMaTU4YecKoro ananusa. lcmosb3oBaHue
MOOWJIBHBIX ~ MPWIOKEHUH HAa MATEMaTUYECKUX 3aHATUSAX  OrPAaHUYMBACTCS
MPEUMYIIIECTBEHHO JOCTYIIOM K y4eOHOMY KOHTEHTY U MHTEPAKTUBHBIM TECTaM.

3. Hcnonb3oBaHue MOOWIBHBIX MPUIOKEHUN B pamMKax CYHIECTBYIOIIETO
y4eOHOro mpolecca O4eHb YacTO BCTPEYAET HEraTMBHOE OTHOIIEHUE CO CTOPOHBI
cCaMHX IpEenojaBaTesiei, YTO BBI3BIBAETCA HECOOTBETCTBUEM KPUTEPHUSIM Pa3BUTHUSA
MH(OPMAIIMOHHOW KOMIIETEHIINH, TPEAJIOKEHHbIM B 1.1,

PestoMupys maHHBIA pasnen, MOJAYEPKHEM, YTO KOHLENIUs M-MOOMIBHOTO
oOydeHHus] MPENCTABISIET M3 ceds Crmocod opraHu3aluu y4eOHOro mpolecca,
OCHOBAaHHOI'O Ha IIUPOKOW amanTanuii MOOMIBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN U
npwiokennil. OHa oOnazaer MOTEHUMAJIOM K IMPEBPAIICHUI0 B OJHY M3 HauOosee
BXHBIX W JUHAMUYHO pa3BUBAKOIIUXCS (OpM peanu3auud 00pa30BaTesIbHbBIX
TEXHOJIOTUH U 3JIEKTPOHHOIO 0OYYEHHs B paMKaxX MaTeMaTH4YeCKOro 00pa3oBaHMUs.

®dopMmHpoBaHHE 3TOM KOHLEMIUU OBUIO OOYCIOBIEHO yAOOCTBOM U
JOCTYITHOCTHIO, BOSHUKAIOIIMMH B IPOLECCE BHEAPEHUS MOOMIIBHBIX TEXHOJIOTUN B
oOpaszoBarenbHbll mpouecc. Ho B HacTosiiee BpeMs HMHTErpanus MOOMIBHBIX
TEXHOJIOTUA M TPUIIOKEHUH B y4eOHBIH IMPOLIECC TOPMO3UTCA PAIOM (PaKTOPOB,
OCHOBHBIM M3 KOTOPBIX SIBJISIETCS MX HEAOCTAaTOYHO ONTHUMAJIBHOE HCIOIb30BAHUE U
HECOOTBETCTBUE NPUHLHUIAM UX HCMOJIb30BaHUA. B OoNbLIMHCTBE cCllydaeB
npernofaBaTesid  MNPEANOYUTAIOT  OTPAHUYHUTh  UCIHOJBb30BAHME  MOOMIIBHBIX
MPWIOKEHUI ISl IEMOHCTPALIMKM y4eOHOTO KOHTEHTA WJIM BBITIOJIHEHUS TECTOB, B TO
BpeMs KaK MX ONTHUMAJIbHOE UCIIOJIb30BAHUE MPEATIOIAraeT BHIITOJIHEHUE BHIYMCICHUM
W peleHus 3aJad, B YaCTHOCTM M3 00JacTH MaTeMaTUyecKoro aHalu3a |
OOBIKHOBEHHBIX Ju(pdepeHInanbHbIX ypaBHEHUH. Takke HE0OXOOUMO YUYHUTHIBAT,
YTO yCHEIIHas MHTEerpanus 3TOW KOHUEMIUU C CYLIECTBYIOIIMM 00pa30BaTEIbHBIM
MPOLIECCOM BO3MOXKHA TOJBKO TPH HAJIMYMM psia 00s3aTenbHbIX (HAKTOPOB,
MOSIBJIEHUIO KOTOPBIX, MOKET CIIOCOOCTBOBATh caMO 00pa30BaTeIbHOE YUPEKICHHE.

[IpaBunbHO BBIOpaHHAs CTpaTerdss BHEAPEHUS MOOMIBHOTO OOy4YeHUs
OTKpBIBAECT HOBbIE MEPCIEKTUBBI NEpe]] MaTeMaTHYeCKUM 00pa30BaHUEM B LIEJIOM U
crocoOcTByeT  (OPMHUPOBAHUIO TPO(PECCHOHANBHBIX  KOMMETCHIIMN  OyIyImx
YUYUTEINEH MAaTEMATUKH.
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BbIBOBI 10 IEPBOMY pasjiey.

VYpoBeHb pa3BUTHS MPOPECCUOHATBHBIX KOMIETCHIIMN Teaarora sBiseTcs
OTpENETSAIONMM  (PaKTOPOM €ro MPOAYKTUBHONM M YCHEIIHOM TBOPYECKOH U
npodecCHOHAIbHON JleATeNbHOCTH. BaxHocTh 3TOro ¢aktopa o00ycioBMiIa
3HAUUTEJBHBIA OO0BEM HCCICNOBAaHUM B OOJACTH CTPYKTYpbl M CYIIHOCTH
po(PeCCHOHANBHBIX KOMIIETCHIIMM Tearora W CHOCOOOB WX JOCTOBEPHOTO
otleHnBaHusi. OgHUM #3 HauOoJiee KOMIUIEKCHBIX M MHOTOTPAaHHBIX BHUJIOB
NeAarornuyecKuX KOMITIETCHIIMM SBIISIOTCS KOMIIETEHIIMU Tenarora-mMaremaruka. U
HaxoxJieHrue 3 (HEKTUBHBIX CIOCOOOB Pa3BUTHUS ITOTO BUA KOMIIETECHIIUU SIBIISIETCS
aKTyaJIbHbIM O0OBEKTOM UCCIEAOBAHUM.

®opMupoBaHHE YpPOBHS MPOQPECCUOHANBHBIX KOMIETEHIUN OTAEIBHOIO
00y4aroIerocsi MOKET OBbITh PEeaTM30BaHO JOCTATOYHO 3(H(PEKTUBHO MOCPEICTBOM
pa3BUTHS TaKOW KOMIIOHEHTHI KOMITETCHIIMA KaK WH()OPMAIIMOHHBIE KOMITCTCHITHH.
[Ipyyem camo MOHUMaHWE CYIMIHOCTH MHGOPMAIMOHHBIX KOMIICTCHIIHH TOJDKHO
OBITh PACHIMPEHO 3a CYET MPHUIAHUS OCHOBHOTO BHUMAaHHUS CIOCOOHOCTH K
UCTIOJIb30BAaHUIO COBPEMEHHBIX MOOWIIBHBIX MPHIOKEHHH B 00pa3oBareIbHOM
mporecce Hambonee ONTHUMAIbHBIM CIIOCOOOM, TO €CTh B COOTBETCTBHH C
OTIPEACICHHBIMA TMPUHIWAIIAMA ¥ CBS3aHHBIMH C HHMH KOHIICIIUAMH |
WU3MEpPCHUSMH.

B uymcno ykazaHHBIX TPUHIMIIOB BXOAST TaKUe Kak, MPUHIUIIBI
Nearoruyeckoi 1eaecoo0pa3HoOCTH, OBTOPEHUS, PETJIAMEHTAIINH, HATIISIHOCTH,
oOpaTHOM CBsi3U, 0A30BBIX TEXHUYECKHX HABBIKOB W HMHJMBHAyanIu3anuu. B cBoro
o4epe/lb 3T MPHUHIMIBI 0a3UPYIOTCS HAa TAKUX KOHLEMIUAX KaK JJIEKTPOHHOE U
MOOWIIbHOE OOy4YeHHe, TEeAarornyecKuil Ju3ailH, YCTAHOBKM OOYyYaromlerocs |
MYJIbTUMEINA.

Jlns peanu3aliny yKa3aHHBIX TMPUHIIMIIOB 3a/IEHCTBYIOTCS TaKue U3MEPEHUs
KaK COlLMajJbHbIe B3aUMOJCHCTBHS, MCUXOJOTHUS, B3aMMOACHCTBHE C MOOWIHHBIM
yCTPOICTBOM, ITporpaMMHOe obecriedenne, o0pa3zoBareabHbIe PECYpPChI, CUCTEMHAs
WHTETPAIUs U Jp.

Kak moxa3piBaeT HacTOsIIIEe MCCIEAOBaHUsA, HanOolee aJeKBaTHOE
COOTBETCTBHE YKA3aHHBIM KOHIICTIIIUSM, PUHIMIIAM U U3MEPEHHUSM HMEET MECTO
TOJILKO TOT/IA, KOT/Ia MOOMIIbHBIE TIPUIIOKESHUSI UCTIONB3YIOTCS, B TIEPBYIO OUEPEIb B
Ka4eCTBE 3aMEHbI TPAJAUIIMOHHBIM KOMIBIOTEpaM JIJIsl MPOBEACHUS BBIYUCICHUN U
pEelIeHUs] MaTeMaTH4YeCKUX MOojfeNeid, TpeOymIMX MCHOIb30BaHUS METOIOB
OOBIKHOBEHHBIX nu(ddepeHnnanbHbIX ypaBHeHUNH. B TO ke BpeMs B HacTosIee
BpeMs IIPEBAMPYET TEHICHITNS UCIIOJIb30BaTh MOOMIIbHBIE TIPUIIOKEHHUS TOIBKO KaK
CPEIICTBO JEMOHCTpAllUd YYEOHOTO KOHTEHTa M JIOCTyma K 00pa3oBaTeIbHBIM
pecypcam.

bazoBbie TexHMUYECKHE HaBBIKM OOYYAIONIMXCS M TIENaroroB HrparoT
OTIPENETSAIONIYI0 POJIb B MHTETPAllMd MOOWJIBHBIX TPHIOKEHUH. OHU SIBISIOTCS
pe3yapTaToM pa3BUTUS WHGOPMAIIMOHHON KOMIETCHIIMH, KOTOpas TMOIaeTCs
OILICHWBAaHWIO Ha OCHOBE OMPECIICHHBIX KpuTeprueB. K MX 4uciIy MOXXHO OTHECTH
TaKHe Kak:
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1. TloHuMaHue BO3MOXHOCTEH MOOMIIBHBIX 0Opa30BaTENIbHBIX TEXHOJIOTHM
Y TIPUJIOKEHUN B KOHTEKCTE KOHKPETHOTO MPEAMETA UITN 3aHSATHUS.

2. CnocoOHOCTH OBICTPO W TOYHO OIEHWUTH, CMOTYT JM MOOWJIbHBIC
oOpa3oBaTe/IbHBIC TEXHOJOTMH M TIPWIOKECHHS B JAHHOM KOHKPETHOM CiIydae
00JIETYUTH WM 3aTPYIHUTH TPOIECC OOYUCHHSI U TPEIOIaBaHMUS.

3. VYMmeHuE HaxOAWTh AQJITOPUTMBI PEIICHHWs] TOCTaBICHHBIX 3ajad,
ONTUMHU3UPOBAHHBIE JIJI1 UCTIOJIB30BaHUS HA MOOUJILHBIX YCTPONCTBAX.

4.  Xopolee MOHUMaHUuE MOOMIIBHBIX TEXHOJIOT U U TPUIIOKEHUI K METOIOB
yIpaBiieHus] “HGOpMalleld U Tpoliecca pelleHus 3ajad MOCPEICTBOM MOOMIIBHBIX
TEXHOJIOTUHN U NIPUIIOKEHUN.

5. CrnocobHOCTh ajanTUpoOBaTh y4eOHBIM Tpolecc K  MOCICIHUM
pa3paboTKaM M TEHJICHIUAM B 00JIaCTH MOOMIJIBHBIX TEXHOJOTUNA U MPUIIOKESHUM.

6. CnocoOHOCTh ¥ TOTOBHOCTh K aKTUBHOMY HCIOJIb30BaHUIO0 MOOUITBHBIX
TEXHOJOTMA W TPWIOKEHUM U1 NPOBEACHUSA BBIUYMCICHUA W PELICHUS
MaTeMaTUYECKHX 3a7a4 ¥ MojieJiel U3 00JIaCTU BBICIIIEH MaTEMAaTUKHU.

/. CnocoOHOCTb M TOTOBHOCTh K MEPEOPUEHTAIIMU CYIIECTBYIOIIETO
y4eOHOro mpoiiecca Ha MOOMJIbHBIE TEXHOJIOTUH U TPUIIOKEHUS.

8. CmocoOHOCTh BBIOpAaTh ONTHUMAIBHYI0 KOMOHWHAIIMIO TICHUXOJOTO-
MEJarorTMYeCKuX M TEXHOJOTHMUECKUX MOJACNEeH M1 peanu3aluu KOHLENIUU
MOOHJIBHOTO 00YyYEHHUSI.

9.YMeHue oONTUMHU3UPOBATH IMPEACTABICHHE Yy4yeOHOTO Marepuana s
UCITIOJIb30BAHUS C YUYETOM pa3Mepa SKpaHOB MOOMIIbHBIX YCTPOMCTB.

10. 3nanus B 00J1aCTU 3aIUTHI TEPCOHATBHBIX MOOMIIBHBIX TAHHBIX.

11. 3nanus B 001acTH KOHTPOJIS JOCTyNa K HEJErallbHOMy MOOWJIBHOMY
KOHTEHTY.

Taxoke BakHYI0 pOJIb UTpaeT v (hopMa KOMITBIOTEPHOTO 00yUEHH s, HA OCHOBE
KOTOPOM MOXHO peaan30BaTh YKa3aHHbIC MPUHIUIIBI U U3MEPEHUS UCII0JIb30BAHUS
MOOWJIBHBIX MPUIOKEHUN. OIHUMU U3 ATUX (POPM SBISIOTCS METOJI0JIOTUU
Computer-Aided Instruction (CAIl), Computer-Aided Learning (CAL), LMS
(Learning Management System), u LCMS (Learning Content Management System).

B He3aBuCHMOCTH OT TOTO, Kakasi UMEHHO (hopMa KOMITbIOTEPHOTO OOyUYEHHS
MPUMEHSIETCS JJIs1 peaTnu3aiiy IPUHIIMIIOB U U3MEPEHUN UCTIOIb30BaHUsI MOOUITBHBIX
MPUJIOKEHUM, HEOOXOJUMO BCETNa YYUTHIBATh, UYTO MOOWJIbHBIC MPHUIIOKEHUS
OpPUEHTHUPOBAHBI MIPEXK]IC BCETO HA 00YyJAIOIIMXCS, a HE Ha MPOIecce.

Ho B Hacrosimiee Bpemsi HHTErpaiys MOOWIBHBIX MPHUIIOKEHUN B yUeOHBIIM
MPOIIECC TOPMO3UTCS PSAAOM (AaKTOPOB, OCHOBHBIM M3 KOTOPBIX SBISIETCS HX
HEJIOCTATOYHO ONTHUMAJIbHOE HMCIOJIb30BAHUE U HECOOTBETCTBUE MPUHLIUNAM HUX
UCIIOJIb30BaHUs. B  OONBIIMHCTBE ClydaeB IMPENoJaBaTesid MPEaOYUTaIOT
OTPaHUYHUTHh HWCIOJH30BAHUE MOOWIBHBIX MPWIOKEHUN A JIEMOHCTPAINH
y4eOHOr0o KOHTEHTA WJIM BBITIOJHEHHUS TECTOB, B TO BPEeMS KaK HUX ONTHUMAaJIbHOE
WCIIOJIB30BaHUE TPEANOJIaraeT BHITIOJTHEHNWE BBIYMCICHUNA W PEIICHUS 3ajad, B
YaCTHOCTH M3 00JJaCTM  MAaTeMaTH4YECKOro aHajin3a M OOBIKHOBEHHBIX
nudepeHnanbHbIX YpaBHEHUH.
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2 MCHOJB30BAHUE MOBWJIbHBIX MNPWIOXEHUN TIPU
OOPMHUPOBAHUUA MPOPECCHUOHAJIBHBIX KOMIIETEHIIUHU
bYAYHIUX YYUTEJIIEU MATEMATHUKHU

2.1 Ilemarormyeckue TpeOOBaHUSI K HMCIHOJIb30BAHHI0O MOOMJIBbHBIX
NPUIOKEHHH, odecneynBaKOIIMX (popmupoBanue Nnpo¢eccCHOHATBHBIX
KOMIIeTEeHIM I

JlaHHBIM TMYHKT TIOCBSALIEH PACKPBITUIO TEAAroruyeckux TpeOOBaHMUIA,
COOTBETCTBHE KOTOPHIM HEOOXOJUMO JUIsl TOTO, YTOOBI MCHOJIb3yeMbIE€ B paMKax
y4eOHOro Ipoiiecca MOOUIIbHbBIE MTPUIIOKEHHS], B HAUOOJIbIIIEH Mepe CIIoCOOCTBOBAIIU
BOCIIPUSITUIO  OOYyYalolMMHUCS  MPENOJAHOCHUMOIO  y4eOHOro Marepuana,
CTUMYJIMPOBAIIA KX UHTEPEC K OCBOCHUIO MAaTEMAaTUYECKUX U TEXHUYECKUX 3HAHUU U
HABBIKOB M KaK CJEJICTBHE CIOCOOCTBOBAIM (OPMUPOBAHUIO MPO(HECCHOHATBHBIX
KOMIIETEHIIMM OyaylIMX YyYHWTelled MareMaTuku. B Xxone H310XKeHus Marepuaia
UCIIOJIb3YIOTCSl OINHCAHHBIE B MPEABIAYIIEM pa3/iele KOHLEMIHUH, MPUHUUIBI H
U3MEpPEHHUs MOOWIIBHBIX O00pa30BaTENbHBIX MPUIOKEHUH H C(HOPMYIHPOBAHHBIE
KpUTEPUH OLIEHUBAHUS UH(POPMALMOHHON KOMIIETEHIUH.

IIpu 0030pe TEKyIIero COCTOSIHUS UCCIeAOoBaHUM B cdepe HUCIOIb30BAHUS
KOHIIENIIMM MOOMJIBHOTO OOyYeHHs] B MATEMaTHYECKUX TUCUUIUIMHAX, OTMEYAIOCh
HaJIMYUE TaKOro HETraTUBHOTO (haKTopa, Kak MPOTHUBOJACHCTBHE CO CTOPOHBI CaMbIX
npenogaBaresieid. B cuiry 3TOro, B Ka4ecTBe nepeoco nedazocuyeckoco mpebo8anus
MOKHO BBIJICJIUTh HAJIWYUME TOTOBHOCTM MPENOAABATENs K HCIOJIb30BaHUIO
MOOWJIBHBIX TIPWJIOKEHUM B CBOEH IMeNaroruuyeckor aesrenbHocTd. Hanuune Takoit
TOTOBHOCTH XapaKTepu3yeT CJIEIOBAaHUIO OPUHIUITY [E1arornyecKou
1enecooOpa3HoCTH. B 4acTHOCTH, JEeMOHCTpPHUpPYET TOTOBHOCTH MpErojaBaTelis K
y4eTy TaKMX KOHUENIUH Kak MOOWJIbHOE 00ydeHHEe, U YCTAaHOBKHM OOydaroumerocs u
TaKOTO U3MEPEHMSI KaK B3aUMOJECHCTBHE C MOOUIIBHBIM YCTpOCcTBOM. Takxe Hamuuue
YKa3aHHOW TOTOBHOCTH JOJDKHO COMNPOBOXKIATHCS COOTBETCTBUEM IMPENOJABATEINS
HayaJIbHbIM KPUTEPHSIM OLIEHUBAHUS MH(OPMALIMOHHON KOMITETEHIIMH.

B kauectBe credyroueco neoazocuueckozo mpe608aHus MOXKHO BbIIBUHYTb
TOTOBHOCTh MPENOAABATENsl K NPEJOCTABICHUIO METOAUYECKOW M TEXHUYECKOU
noMoiy oOydaromumcss Ha 3aHsATuu. [lpenomaBarenb C AOCTarOYHbIM YpPOBHEM
c(hOpPMUPOBAHHOCTH TEIArOTHYECKONM M MHOOPMAIMOHHON KOMIIETEHIIMM CIIOCOOCH
IPaMOTHO OpPTaHWU30BaTh MOOWJIBHBIN Y4EeOHBIN MpoIlecC TakuM 0O0pa3oM, YTOOBI
CBOEBPEMEHHO YCTPAHSTh BCE MPENSATCTBUS B yUeOHOU JESATEIbHOCTH O0y4aroIInXcs,
TOPMO3SIIIMX MX KOTHUTHUBHBIE IMPOLECCHl. A I 3TOr0 HEOOXOIMMO OOECTICUHThH
BBICOKHM YPOBEHb WHTEPAKTHMBHOCTU MEXKIY MperojaBaresieM U 00ydyaroUUMHCS.
CootBeTcTBHE TOJOOHOMY TPEOOBAHHMIO pPEATM3YyeT MPUHIIUIBI OOPATHOW CBSI3H U
0a30BbIX TEXHUYECKUX HABBIKOB M TaKWe M3MEPEHHs KaK COIMaJbHbIC
B3aMMOJICHCTBUSI, KOMMYHHUKAIMs, KOOPAUHALIMS U KOTHUTUBHAs nicuxonorus. M kak
CJIEICTBUE MPOUCXOAUT MOJIOKUTEIbHOE BO3/IEMCTBUE HA KOTHUTHUBHBIA KOMIIOHEHT
KOMITIETEHTHOCTH.
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Kak yxe akueHTHpoBajioCh B MPEABIAYIIEM PA3AENe, ITIaBHBIM HENOCTATKOM
METOJUKH WCTOIb30BaHNUS MOOWIBHBIX MPWIOKEHHH B OOyYeHHHM MAaTeMaTUKH,
SBIIICTCSI OTpaHUYCHHUE C(Pepbl UX MPUMEHEHHUS JEMOHCTpAIUeH yueOHOTO MaTeprara,
JOCTYTIOM K 0Opa30BaTeIbHBIM pecypcaM B pPEKHUME OHJIAWH W 00eCIeYCHUH
WHTEPAKTUBHOTO TECTUPOBAHMUS.  ODTOT HEAOCTATOK MOXHO YCTPAaHUTh €CJIH
WCIIOJIb30BaTh MOOWJIBHBIE TPUJIOKEHUS KaK IIOJIHOMPABHBIE CPEACTBA IS
MPOBEACHUS BBIYMCICHUA U pelIeHUud 3a7ad U3 o00JacTH  OOBIKHOBEHHBIX
nuddepeHnnanbHbIX YPaBHEHU 1 MAaTEMaTHUECKOTO aHalin3a. IMeHHO TOJIBKO B 3TOM
CJIy4ae BO3MOXHA MMOJIHOLEHHAs MHTErpalys MOOMIILHOTO OOYYEHUS U peann3aius ux
MOTEHIMAIA.

[Tono6HOE HCTOIB30BaHNE MOOMIIBHBIX YCTPONCTB B KaueCTBE CPENICTBA IS
pelieHus 3a1a4 SBISICTCS mpembum nedazocuteckum mpeoosanuem K UCroib30BaHUIO
MOOWJIbHBIX MpUJIoKeHUH. B peanuzanuio 3Toro TpeOOBaHHUS BOBJICUEHBI TaKue
NPUHLUNBl KaK TMPUHIMI [€JaroTHYecKor  I11eJIeCOO0pPa3HOCTH U MPUHIMUI
HanSIAHOCTH. Takske 3aJICCTBYIOTCSI TAKHE U3MEPEHHUS KaK NEJarornueCcKui Tn3anH,
apXUTEKTypa MOOUIILHOTO YCTPOMCTBA, alapaTHOe U MPOrpaMMHOE 0OeCTICUeHUE U
o0pa3oBaTebHbIE PECYPCHI.

VYcrneniHoe  COOTBETCTBHE JTOMY  TpPEOOBaHUIO TO3BOJISIET  pa3BUBATh
MH(QOpPMAIIMOHHBIC KOMIIETCHIIMM M TaKhe€ KOMIIOHEHTHl MpPOodeCCUOHATBHOU
KOMIIETEHTHOCTH OOy4alolMXCsid Kak KOTHUTHUBHYIO U JEATEIbHOCTHYIO. B CBOIO
o4yepellb  CIOCOOHOCTh  OOydYaromierocss K  HaxOXKJACHUI0O W pealu3aluu
BBIYHMCIIUTEIBHBIX aJTOPUTMOB, ONTHUMHU3UPOBAHHBIX O] MOOWJIBHBIE YCTPOWCTBA,
MOXET CIYXUTb OJHOM W3 XapaKTEPUCTUK BBICOKOTO YPOBHSA  pa3BUTHUS
npodecCuoHAIbHBIX KOMITETEHIIUH.

[Ipencrasnsiercsi 000CHOBAHHBIM B KaueCTBE Cedyroujeco nedazocuieckoco
mpe6osanusi BBIJCIUTh HUCIOJIIb30BAHUE TMOIXOMSIIECH TICHUXOJIOTO-TIeIaroru4ecKom
Teopuu 00ydeHus. B ucmonab30BaHUE MCUXOIOTO-NIEAArOrH4eCcKoi TeOpruu 00ydeHuUs
BOBJICUECHBI, B TIEPBYIO OUYEPEb, IPUHIIUIBI PETIAMEHTALIMY U UHIUBHUIyaTu3alluu, a
TaKXKe TaKUe HM3MEpPEHUs] MOOUJIBHBIX TEXHOJOTUM, OMHCAHHBIX B MPEIbIAYIIEM
paszene, Kak TICHUXOJOTUsl M KOTHUTHUBHas mcuxonorus. S.Robert B pabore [88],
ompeieNisieT TEOpUr0 OO0yUYeHHUsI KaK KOHLENTYaJbHYIO OCHOBY, KOTOpas OIMHUCHIBAET
MpoLIeCC MOITYYEHUs], yCBOCHUS, 00paOOTKU M XpaHEeHUs y4eOHOU nH(pOpMauu.

Komnerennuu B ob6nacté Teopuu OOyUEHHST MOXKHO OTHECTH K KaTeropuu
oOlMX KOMIIETCHIIMM, TaK KaK OHW HE MPUBSI3aHbl K KOHTEKCTY OMPEIEICHHOTO
npeamera. CormacHo [114], mpaBuibHO BBIOpAaHHAS IICHXOJIOTO-TIEIArOrHYecKas
Teopusi OOy4YeHHUs CTUMYJIUPYET WCIIONb30BAaHUE U PA3BUTHE BCEX OCHOBHBIX
COCTaBJISIIOIIUX CTPYKTYPHI MPpOo(deCCHOHANbHOM KoMIeTeHTHOCTH. K ToMy ke, camoro
nejarora, yMErIIero OCyIIeCTBUT