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Annomauua. Cmamovs noCcesueHa ONUCAHUIO MEMOOUYECKOl COCMAasawell paspadoman-
HOU a8MopoM OUOAKMUYECKOU CUCMeMbl NOBbIUEHUS K8ATUDUKAYUY U aKMUBU3AYUU CAMO0ODA-
308amenbHOU 0essMebHOCMU YYumenei MamemMamuky 8 MeNCKYPCoBol Nepuoo ¢ UCHOIb308AHU-
em 6eb-opueHmuposantbix pecypcos. llpeocmagnena cmpykmypa agmopckou OUOaKmuyecKoul
cucmemvl, OCHOBAHHASL HA NOJAUNAPAOUSMATLHOM NOOX00e C YYemoM MemOOUYecKUx YCaosull
yupposoli OUOAKMuUKU, 0O0UEOUOAKMUHECKUX NPUHYUNOE U OP2AHUZAYUOHHO-NEOA202UHeCKUX
yenosuti obyuenus. OHa 6KIIOYAEN 83AUMOCEA3AHHbIE Yell, COOepicanue, opmbl, Memoobl,
cpeocmea, 8eb-opueHmuposaHHvle pecypcbl U KOHMPOLbHO-USMEPUMETbHBIU UHCPYMEHMAapUll
ons oyenku sgppexmusnocmu ooyuenus. Cucmema GyHKYUOHUPYEm 8 PAMKAX 83aUMOOeUCmEUs
MexncOy npenooasamensimu U ooy4aoWUMUCs, HanpagieHa Ha NosvluleHue YPosHsa npogeccuo-
HATIbHBIX KOMNEemeHyutl yyumeneiu mamemamuxu. /lano noopodnoe onucauue ocobennocmell
NpUMEHEeHUsi UHMEPAKMUBHbIX (POpM (8e6-1eKyus, NpaKmudecKoe 3aHamue-4am, 8eO-Kpyeviil
cmoi, eeb-mpeHune) u Memooos («Iepucmuueckue Kavenuy, «Knouesoti momenmy u m.o.) no-
BbILUEHUA K8ANUDUKAYUU Yiumenel Mamemamuxuy.

Knrouesvie cnosa: oudaxmuuecxkas cucmema, NOIUNAPAOUSMATbHBIN NOOX0O0, UHMEPAK-
mueHwie popmbl U Menoobl 0OyUeHUs], NOBbIUUEHUE KEATUDUKAYUL, YUUMETS MAMEMAMUKU.

Jna yumuposanusa: 11poxopos, .. Meroguyeckue aceKkTbl AUAAKTHYECKOW CUCTEMBI
MOBBIIICHHS KBATH(PUKAIIUU ¥ aKTHUBU3AIUN caMO00pa30BaTeNIbHOM NIEATENbHOCTH YUUTENeH
matematuku / .M. [IpoxopoB // JlumakTrka MaTEeMaTHKHU: TPOOJIEMbI M HCCICAOBAHUS. —
2024. — Boim. 4 (64). — C. 7-17. — DOI: 10.24412/2079-9152-2024-64-7-17. — EDN PFXTFB.

L2 T

DTG
IHocranoBka mpodsemsl. Cpenu MHO- TEJIE MaTeMaTHKH, OJHOW M3 CaMbIX BaX-
JKeCTBa 3aj[ay, KacCalOUIMXCSl TMOBBIIICHUS HBIX SIBJISETCS OOECIeueHUe ee HempephiB-
KayecTBa METOJUYECKON MOATOTOBKU YYH- HOCTU B YCJOBHUSIX IOCTOSHHOTO TMOBBIILIE-
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HUSI UX TPO(GECCHOHANBHBIX HAaBBIKOB. JTO
YTBEP)KACHUE TOATBEP)KIACTCS  OTYETOM
MexmyHapogHOH KOMHUCCHU IO 00pa3oBa-
muro g1 XXI Bexka IOHECKO: «miga mo-
CTIDKEHUS TieJieil moBbImeHus 3 eKTuBHO-
cTi 00pa3oBaHUsI B COBPEMEHHBIX MHHOBA-
IIUOHHBIX YCJIOBUSX HEOOXOIUMO BBITOJHE-
HHUE KITIOUYEBBIX TPEOOBAHUIA, TIO3BOJISIONINX
CIEIMATNCTY B 001acTH 00pa30BaHUs OBJIa-
JIETh HAaBBIKAMM NO3HAHUSA — 3TO JACT €My
HEOOXOJMMbIE MHCTPYMEHTHI U TOHUMa-
HUS TPOUCXOSIIMX B MHUpPE IPOLIECCOB;
Hayuumvcs 0eticmeosams — BHEAPATH HEOO-
XOAMMBIE M3MEHEHUS; a TaKKE HAYYUMbCA
Jrcums 8 obugecmee — y4acTBOBaTh BO BCEX
cdepax YeIOBEUECKON NIESTETBHOCTH U CO-
TpyaHUYaTh ¢ Apyrumm». [6, c. 3]. Takum
00pa3oM, BaXHEHIIUM HaIpaBlICHUEM CTa-
HOBJICHUSI M Pa3BUTHUS TpOLEcCa MOBBIIIE-
HUSI KBaTM(DUKAIMK W aKTUBU3AIUK CaMO-
00pa30BaTEIbHON JIEATEIILHOCTH YUUTEIICH
matematuku (manee — IIKuCJl) sBisercs
uHTEerpanus o0pa3oBaTeNbHBIX CHCTEM, CO-
CPEIOTOYCHHBIX Ha BBISIBICHUH OOIIUX Me-
TOJIOB TMepeaaydl mpoQecCHOHATIBHOTO OITbI-
Ta OT MpeNnojaBaTelis K CyllaTensM. JTO
BKJIIOYAaeT B ce0si CO3JAaHUE Pa3IUUHBIX
dbopM, TEXHMK W WHCTPYMEHTOB, HaIpaB-
JICHHBIX Ha oOoramieHue mpodecCuOHAIb-
HBIX KOMIICTCHIIUN Y YYUTEIEH MaTEMAaTUKU.

AHaIN3 aKTyaJbHBIX HCCJIEI0BAHMIA.
CoBpeMeHHasi MOJIENlb Pa3BUTHSI CHCTEMbI
IMKuC/{ nyist yuutenein MaTeMaTuKl CTPOUT-
Csl HAa U(PPOBBIX TEXHOJIOTHSIX WHTEPHETA U
cepucax Web 2.0, KoTopble MpearoaratT
AKTUBHOE BOBJICYCHHME TIOJIb30BAaTECH B
co3JaHue o0pa3oBaTeNIbHOrO KOHTeHTa. Mc-
cnenosBanus, nposeneHubsie E.JI. Ilarapaku-
M [17], E.M. Ckadoii [20], S. Downes
[22], Ed. Krol [23], T. Richardson [24],
J. Thompson [25] u JpyruMHU y4YeHBIMH,
MOKa3aJM, YTO aKIEHT ObUI ClIeNIaH Ha ceTe-
BBIX PECypcax, HUCHOJIb3YEMbIX Ui IPEINo-
JTaBaHUSI HHOCTPAHHBIX SI3BIKOB U HH(pOpMa-
TUKU B CPEHUX W BBICIIMX YYCOHBIX 3aBe-
NEHUsX, I7s1 00y4YeHUsl CTyIEHTOB — Oyny-
mMx yuutenel marematuku. OnHaKo, yka-
3aHHbIEe pabomvl He NOAYHUNU CB80e20 Pac-
npocmpanenusi Ha cucmemy ITKuCJ/ yuume-

Jlell Mamemamuku.

B HayuyHO-mMeTOIMYECKOW JUTEpaType
BCTPEYAIOTCS] TaKU€ IMOHATHS KaK «Ieaaro-
THYECKash CHCTEMa», «IUIAKTHYeCKas CH-
cTeMay», «MmeToandeckas cucrema» [11; 16;
20]. Cornacuo B.IIL. becnanbko «mox nega-
TOTMYECKOM CHUCTEMOM TOHUMAETCA OMpe-
JieTIeHHAss COBOKYITHOCTh B3aMMOCBSI3aHHBIX
CpeICTB, METOJOB M IPOLIECCOB, HEOOXO-
JUMBIX JJI CO3JaHHsl OPTaHW30BAaHHOTO,
LIEJICHATIPAaBJICHHOTO U MPEeIHAMEPEHHOTO
MIeTarOTMYECKOT0 BIUSHUS Ha (popMupoBa-
HHE JIMIHOCTHY 3, c. 6].

Hcxoos uz dannoeo onpedenenus, mvl
paccmampueaem NoHamue «OUdaKmuye-
CKasl cucmemay Kak 6u0o8oe OmHoCcumens-
HO NOHAMUSL «Nedazo2uyecKas cucmema» u
P000B8oe Ol NOHAMUA «MEeMOOUYECKAsl
cucmemay.

ITo MHEHUIO B.B. Anucumosa,
O.I'. I'poxonsckoit, H.J. Hukanaposa, nu-
JAKTUYECKasi CUCTEMA — 9TO «TUI OpraHm3a-
UM o0yueHHs, B KOTOPOM HaxOAMT BBIpa-
JKEHHE OIPEeNICHHAs! COBOKYIHOCTh e
(aBTOpCKHX, KYJIbTYPHO-UCTOPUUECKHUX,
MEIarOTUYECKUX), O00pa3yroIuX eAuHYIO,
BHYTPEHHE 1IEJIOCTHYIO CTPYKTYPY U MOIUH-
HSIIOIIUXCS JTOCTIDKEHHIO TIeield oOydeHws,
MPUHATBIX ~ 00pa30BaTEeIbHBIM  COOOIIIe-
ctBom» [1, ¢. 77]. D10 onpeneneHne BKIO-
yaeT B ce0sl KiIaccu(UKaIUIo JTUIaKTHYe-
CKUX CHCTEM, HO HE OXBaThIBACT DJIEMEHTHI,
U3 KOTOPBIX COCTOSIT O3TH  CHUCTEMBL
O.C.T'pebeHIOK THIIET: «IUIAKTHYECKOI
Ha3bIBAIOT YMOPSAIOUYEHHYIO CUCTEMY IIETIeH,
copepkanusi, (OpM, METOJOB U CPEICTB
oOyueHust. ITa cucremMa (QyHKITHOHUPYET BO
B3aMMHOM CBSI3U JISTEIBHOCTH YUYUTENS U
VYalIuXCs, B XOJC KOTOPOW IPOUCXOJHT
YCBOGHHME 3HAHUW M CIOCOOOB JEUCTBHIA U
pasBUTHE HHAMBUAYATBHBIX OCOOEHHOCTEN
yuamuxces» [5, c.20]. Takum oOpazom,
BHUMAaHHUE yJIEJISIETCS HE TOJBKO dJIEMEHTaM
IUJAKTUYECKON CHUCTEMBI, HO U POJH Kak
YVYUTENS, TaK U yYaIlerocs, a TakKe UX COB-
MECTHOU MPOYKTUBHOM JEATETHHOCTH. TemM
HE MEHee, paHee TPEIOKECHHBIC Onpeese-
HUSI B OCHOBHOM COCPEIOTOYEHBI Ha CHUCTE-
Me OOIIEero, CPeTHEer0 WM BBICIIErO 00pa-
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30BaHMsA. Kpome TOro, HU B OJTHOM U3 pac-
CMOTPEHHBIX OMpeAeTICHUH, TUITONOTHIA WU
MOJICITICH TUTAKTHYCCKUX CUCTEM HE YUTCHBI
BO3MOKHOCTH  COBPEMEHHBIX BeO-OpHEH-
TUPOBAHHBIX PECYPCOB.

Heawb craTbu. IlpeacraBneHHblil Mate-
pHall OPUCHTUPOBAH HA HAYYHOE OCMBICIIC-
HHE U pElIeHHE MPOOJIeMbl, BO3HUKAIOIIEH
U3 TPOTUBOPEUUS MEKAY OOIIECCTBEHHBIM
3anpocoM Ha 3(G(HEKTHBHOE U TMOCTOSHHOE
yITydIIeHre POPEeCCHOHATBLHBIX KOMITCTCH-
Ui yduTened, UX METOJUYECKON MPAKTUKH
U HEJOCTATOYHOH pa3pabOTaHHOCTHIO TeX-
HOJIOTUH U METOIUK CHUCTEMHOrO, KOHIIETI-
TyaJlbHO OOOCHOBAaHHOTO TIOBBIIICHUS KBa-
nudUKaM U aKTUBU3AIMHM CaMOCTOSITENb-
HOW 00pa3oBaTeNbHON JESITEIbHOCTH Y4H-
TeNeil MaTeMaTUKU B MIEPUOJ MEXIY Kypca-
MU. MBI cunTaeMm, 4TO JajbHEWIIEE pa3BU-
TUE U BHEJIPEHUE TUIAKTHYECKON CHCTEMBI,
HAIPaBJICHHOW Ha TIOBBIIICHUE KBaTH(UKa-
UM U aKTUBHU3ALMIO CAMOCTOATENLHON 00-
pa30BaTEIBLHON JESITEILHOCTH TIE/IaroroB-
MaTEeMaTUKOB, OKXKET MOJO0KUTEIFHOE BIIH-
SIHUE Ha PEIICHUE TAHHOW TPOOJIEMBI.

N310:xeHHe OCHOBHOrO MaTepHaJia.
Y4uuTBIBas BBIICU3I0KECHHBIE OMPEACTICHUS
MEeIarOTUYECKUX U JTUAAKTUYECKUX CHUCTEM,
a TaKkKe OCOOCHHOCTH pabOTBI CHCTEMBI
JOTIOJTHUTENTFHOTO 00pa30oBaHus Uil B3pPOC-
JBIX, MBI PACCMATPUBAEM OUOAKMIUYECKYIO
cucmemy nO@vluieHUA Keanupukayuu u
aKmueuzayuu camoodpazoeamenbHoil Oe-
AMENbHOCMU yYyumesneil. MamemMamurku ¢
UCNONb306aAHUEM  8EO-OPUEHMUPOBAHHBIX
pecypcos Kak TeopeTudeck 00OCHOBaHHYO,
BHYTPEHHE IIEJIOCTHYIO U JIOTUYECKH HETPO-
TUBOPEUYMBYIO CHUCTEMY, IMOCTPOCHHYIO Ha
OCHOBE HOAUNAPAOUSMATIBHO20 N00X00d C
Yuemom Memooudeckux yciosui yughposoll
OUOaKmuxu, 00uUeOUOaKmu4ecKux NpuHyu-
N08 U OPeaHU3AYUOHHO-NE0A20SUYECKUX VC-
JI08Ull 00yUeHUsl, BKITIOYAIOILYIO 83AUMOCESI-
3aHHble Yenu, cooepiicanue, opmul, memo-
obl, cpedcmea, 6eO-OpUeHMUPOBAHHblE De-
Cypcoyl,  KOHMPOJIbHO-USMEPUMETbHBIN  UH-
cmpymenmapuii onpeoenenus dPpexmueHo-
cmu  00yuenusi, (PYHKIMOHHPYIOIIYIO BO
83AUMOOELICMBUU NPenooasameisi U CIyua-

merell U1l IOBBIIICHUSI YPOBHS npogeccuo-
HAbHBIX KOMNemeHYull yuumenel mamema-
muxu [18]. BHeapenue Takoil cUCTEMBI OT-
KPBIBACT HOBBIEC TOPU3OHTHI [T pa3padOTKU
MHHOBAIIMOHHBIX METO/IOB I€IarOrMYECKOro
BO3/ICHCTBUS, OPUEHTUPOBAHHBIX HA YJIO-
BJICTBOPEHHE TOTPEOHOCTEH yduTenel Ma-
TEMAaTUKHU U UX MPO(HECCUOHATBHOTO POCTA.

Ha pucynke 1 wu3o0pakeHa JIOTHUKO-
CMBICIIOBasE MOJIENIb aBTOPCKOM AWIAKTH-
YECKOW CHCTEMBI, HAIPaBICHHOW HAa IIOBBI-
[IeHue KBaTM(UKAIMKM U CTUMYJIHUPOBAHUE
caM000pa30BaTEIbHON JIEITETBHOCTH y4H-
Tenedt marematuku. llemocTHoOcTs mocTpo-
€HHOW aBTOPCKOW CUCTEMBI TTOJITBEPIKIAETCS
COOTBETCTBHEM €€ COBOKYITHOCTH OCHOBOIIO-
JlararoluxX MPU3HAKOB IEJIOCTHOCTU CHUCTE-
MbI 00pa3oBaHus, npeiokeHHoi B.I'. Ada-
HAChEBbIM: HAJIMYUE AJIEMEHTOB, KOMIIOHEH-
TOB, YacCTeW, COCTABJSIIOIIMX CHUCTEMY;
HaAJIMYME WHTETPAllMOHHBIX KauyeCTB CHUCTE-
MBI, KOTOPBIMH HE 00JagaeT HU OAWH U3
OTAEIbHBIX €€ 3JIEMEHTOB; HAIWYHUE CTPYK-
TYpbl CHUCTEMBI, OMpENEIEHHBIX CBS3eH
MEXJy €€ AJIEMEHTaMU; HaJMYue KOMMYHH-
KaTUBHBIX CBSI3€ CO Cpeloil U cucTeMaMu
Ooyiee BBICOKOTO WIJIM HHU3KOTO TIOPSIKA;
MIPEEMCTBEHHOCTh, MUCTOPUYHOCTH CHCTEMBbI
U €€ OCTaBJIIONMIMX 3eMeHTOB [2]. Jloruue-
CKasl HEMPOTHBOPEYHMBOCTh ABTOPCKOM Mu-
JAKTUYECKON CHCTEMBI, HAIpaBJICHHOW Ha
TMOBBIIICHHE KBATHU(DUKAIMH U aKTHBU3ALIUIO
caM000pa30BaTEIbHON JIESITENTBHOCTH yUH-
TeNel MaTeMaTHKH ¢ mpuMeHeHneM Murep-
HET-pecypcoB, OblUIa IPOBEpPEHA COTJIACHO
metoauke B.O. JIo6oBukosa [14].

[Tox mosmMmapagurMaaIbHbIM MOAX0A0M
B cucreme IIKuCJl yuureseit mateMaTuku
nOHUMAeM 83aumMHoe OONOJIHeHUue U obozaue-
HUe NOJONCEHUN CUHEPEMUHECKO20, CUCTEM-
HO-0esimellbHOCHO20, KOMNEmeHMHOCMHOZO,
JIOUCIUYECKO20, KOHHEKMUBUCICKO20 U UH-
CMPYMEHMATILHO2O NOOX0008 8 00PA308aAHUU
[4]. O0menuaaKTHYECKUE MPUHLIMIIBI BIIM-
stoT Ha popmymmpoBky 1eneit [IKuCJl yuu-
TeNiel MaTeMaTHKU, 0TOOp U CTPYKTYpHUpOBa-
HHME COJIEp)KaHMs, B TOM 4YHCIe B BeO-
OPHEHTHUPOBAaHHBIX pecypcax, BbIOOp (opm,
METOZIOB M CPEACTB 0OyUYEHHs, a Takke KOM-
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B pamkax muaakTHYECKOW CHCTEMBI IIO-
BBIIIICHUS KBATU(PHUKALMK W aKTUBH3ALUU
camMo00pa3oBaTEeNbHON J1€ATEIbHOCTH YUH-
TeNeil MaTeMaTUKU MBI BBIIEISAEM CIETyI0-
e 00ueoudaKrmuiecKue npUHYUND:

(hyHIaMeHTaIbHOCTH;

TYMaHU3aIMH ¥ TYMaHUTApU3AIINY;

MapTUCUTIATUBHOCTH;

(byHIMpPOBaHMS;

ONTUMAaIbHONW MH(MOPMALMOHHON HaChI-
ICHHOCTH;

OTepeXkaIoIIero XapakTepa OOyueHHUs
[18].

Henbo 00yyeHuss yuyuTeneil marema-
TUKU Ha TIOBBIICHUN KBATU()HUKAIUN U TIPU
OpraHu3allid HMX CcamMoo0pa3oBaTeNbHOMN
JESITSILHOCTH B MEXKKYPCOBOUM TIEPHOJ, SIB-
JsieTcst ghopmuposanue npopheccuoHaIbHbIX
KOMNeMeHYyuti  yuumensi Mamemamuxy 6
obnacmu  npumeHeHusi  OUOAKMUYECKOO
ouzauna, Cywecmeyiowux u camocmosi-
MenbHO  pa3padoOmMaHHbIX  8e6-OpUeHmuUpo-
BAHHBIX PECYPCOB HA YYEOHBIX 3AHAMUAX NO
mamemamuxe Ha II-III cTynensx oOuero
cpennero obpaszoBanus. [Ipu 3Tom ompene-

{ 10 )

JICHWE TIeJIeld KOHKPETHBIX YYCOHBIX 3aHS-
TUI, HapsAy C TOCTAHOBKOW OOIIeH wenu
0o0y4eHus] B y4eOHOH MporpaMMe ITOBBIIIIC-
HUE KBaTU(UKAIMK Y4YUTENIeH MaTeMaTHKe,
SIBIISICTCS. HEOOXOJUMBIM yCJIOBUEM TIOBBI-
meHns 3¢dextuBHocTr nponecca [TKuC/l,
MMOCKOJIBKY Ja€T BO3MOXKHOCTb YETKO IIPO-
CIIe)KUBATh CBSI3b MEXAY LENsIMH Y4eOHOI
MIpOrpamMMbl U TETISIMU OTAETBHBIX 3aHATHH,
CTPYKTYpPHpOBaTh CoOJepKaHUEe OOy4YeHHs,
BBIOpAaTh MHTEPAKTHBHBIC (DOPMBI, METOJIBI,
Cpe/cTBa U BeO-OPHEHTHPOBAHHBIE PECYPCHI
00y4eHUSI.

B HameM uccnenoBaHUM MBI paccMaT-
pUBaeM OudaKkmuuecKkuii Ou3aiH 6 KOH-
mekcme cucmemovt IIKuCJ/] yuumeneit
MamemMamuku KaKk LeJICHANPaBICHHYIO
MPOEKTHYI0 HAyYHO-METOJUUYECKYIO Jes-
TENBHOCTh TIPETIOIaBaTeNs MO  OO0YYEHHIO
Clylateneid TOBBIINICHUS KBATU(PHUKALUU
HaBBIKaM pPa3pa0OTKU M BHEJIPCHUS JTUIAK-
TUYECKUX MHOTOMEPHBIX HHCTPYMEHTOB
oOydeHHs1 MaTeMaTHke, OOJIQAIOIINX 3a-
JAHHBIMU  (PYHKIIMOHAIBHBIMH, 3CTETHYE-
CKUMU U TEXHOJIOTHUECKUMHU CBOMCTBaMH, a
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TaK)Ke WHHOBAIMOHHBIX TIEIAarOTHUECKIX
TEXHOJIOTUH U METOJHK C HCIOIb30BaHUEM
BeO-OpPHEHTHPOBAHHBIX PECYPCOB.

ConepxaHue ydeOHBIX MPOTpPaMM IIO-
BhINIcHNsT KBaympukawm auddeperimppo-
BAHO I10 TPEM KIIFOYEBBIM OJIOKaM:

HOPMAMUBHO-Meopemu4eckull — BKIIIO-
YaeT MPaBOBYIO OCHOBY M TEOPETUYECKUE
acriekTel pa3paborku u BHenpenuss KT B
y4eOHBIN Mpolece N0 MaTEMAaTHKE;

NPAKMUKO-MEXHON02UYeCKULl — OXBAaThI-
BACT MHCTPYMEHTHI Ui CO3JaHUs AUIAKTH-
YECKUX MHOTOMEPHBIX HHCTPYMEHTOB ¥ BE0-
OPHEHTHPOBAaHHBIX PECYPCOB;

Memoouyeckuii — TIOCBSIIIIEH METOo[aM
UCIIOJIb30BAHUSI JICKTPOHHOTO KOHTEHTa B
poeCCHOHATBHON  ICATCITBHOCTH  yUUTe-
JIel MAaTEMATUKU.

Takoe CTPYKTypHUpOBaHHUE COJCPIKAHUS
CO371aeT BO3MOXKHOCTD JIJIsl YYMTENel MaTe-
MaTHKHA O3HAKOMHTHCS C OCHOBHBIMH METO-
JaM{d TIPUMEHEHUS AUJAKTUYECKUX MHOTO-
MEpPHBIX HWHCTPYMEHTOB, BeO-OPHEHTHPO-
BaHHBIX PECYpPCOB M HMHTEPAKTHBHBIX BeO-
KBECTOB B TIPO(ECCHOHATBHON JeSITeIbHO-
CTH, a TAK)KE Pa3BUBATh HABBIKU CO3AHUS U
UCIIOJIb30BAHUSI COOCTBEHHBIX WHCTPYMCH-
TOB JUIS OpraHM3allid W BU3yaJH3alluU
yaebHoro Matepruaia. Kpome Toro, 3To cro-
cobctByeT ¢dopMHUpOBaHHIO Tpodeccro-
HaJbHBIX KOMIIETCHIMN YYUTEJIEH Marema-
TUKHU B 00J1aCTH IWAAKTUYECKOTO JH3aiiHa U
NPUMECHEHUS BEO-OpUCHTUPOBAHHBIX PECYp-
COB B IpOIIECCE MPETNOIaBaHUsI MATEMaTHKH.

Komrmieke opraHu3alMOHHBIX WHTEPaK-
THBHBIX ()OPM H MeTOJ0B MPOBeIEeHUS
Y4eOHBIX 3aHSITHIA JOJDKEH COOTBETCTBOBATH
HesiIM M 33jladaM  TIPOIecca IOBBIIICHUS
KBUTU(DUKAITIHA W COBEPILICHCTBOBAHUS TIe/Ia-
TOTMYECKOr0 MacTepCTBa Y4WTeIeld Marema-
THKA. DT (popMbl OA3MPYIOTCST HA TOJHTIA-
pagurManbHOM TIOAXOne, OOIIeAUAaKTHYE-
CKHUX TIPHHIUIIAX U CIICIMATBHBIX OpraHu3a-
[IMOHHO-TIEaroruueckux  ycinoBusax. OHu
JIOJDKHBI OBITH JIOTHYECKU CBSI3aHBI C dTama-
MU JTUTAKTUYECKOTO IMKJIA, KOTOPBIA BKIIIO-
YaeT «nosblueHue K8amupurkayuu — camooo-
PazoeamenbHas. 0esimesibHOCHb 8 MeNCK)p-
COBOU NEPUOO — KOHCYIbMUPOBAHUE 8 MEHC-

KYpPCOBOUL Nepuo0 — NOBMOPHOE NOBbILUEHUE
Keanughukayuu», a TakkKe ¢ KOMIIOHEHTaMH
y4eOHOW TIPOTpaMMBbI JUTSl TIOBBIIIICHHST KBa-
TU(UKALMN yuuTeeld MaTeMaTHKH.

AxmusHble opmbl nposedenus yueo-
noix 3anamui nipu [IKuC/l yuureneit mate-
MaTHUKU MOJPa3yMEBAIOT TAKUE METOMbI Op-
raHu3aluM y4eOHOro Ipolecca, KOTOpbIE
BKJIIOYAIOT TapMOHUYHOE COUETAHUE WUHIM-
BUyaJIbHOM, TAPHOW, TPYNIIOBOM U KOJIJIEK-
TUBHOH paboThI [19]. DTH NOAXOIBI CIIOCO0-
CTBYIOT aKTMBHOMY B3aUMOJIECHCTBHIO MEXKLY
CIyLIaTesIMU U TIPENo/aBaTeiiMU, Halpas-
JICHHOMY Ha ITyOOKOe IMOHMMaHUE U OCO3Ha-
HHE TEMBI, a TAK)KE Ha MPAKTHYECKOE MIPUMe-
HEHHE NPUOOPETEHHBIX 3HAHUH.

YuuteBasi pe3yabTaThl MCCIEIOBAHHIA
O.M. Kopuaxkunoit [11] 1 H.M. Munkesu-
qa [15], E.W. Cxadsr [21] MBI pazpaboTamu
JUJAKTUYECKYI0 CHUCTEMY IOBBIIIEHHS KBa-
mudUKaY ¥ aKTHBU3AIMU caM000pa3oBa-
TEJIBHOM JeATENIbHOCTH y4yMTeNel Mmarema-
TUKA C HCIIOJb30BAaHHEM BEO-OPHEHTH-
POBaHHBIX pecypcoB. B pamkax naHHoOH cu-
CTEMBI MPEyCMOTPEHBI pa3INYHbIE AKTUB-
HbIE U UHTEPaKTUBHbIE (POPMBI MPOBEACHUS
yueOHbIX 3ausaTuil B porecce [IKuC/l yun-
TeNne MaTeMaTHKH, CPeu KOTOPBIX MOXHO
BBIJICTIUTH BEO-JICKIMH, TIPAKTUYECKHE 3aHs-
TUs B popMmare yarta, BeO-KpyIJIble CTOJbI U
BEO-TPEHHHTH.

B cpaBHeHuu ¢ TpaguoHHON Ghopmoi
IIPOBE/ICHUS JIEKIIUOHHBIX 3aHATUI 0coOeH-
HOCMb 6e0-1eKyuu COCTOUT B TOM, UTO 32
1-2 mHS 10 TIPOBEACHUST CaMO BEO-TICKIHH
Ha CHeUUalbHO pa3paboTaHHOM BeO-OpHU-
eHTupoBanHoM pecypee (do.minsk.edu.by)
pa3MeInaeTcsl KpaTkas aHHOTAlMs JICKIWH,
NpUMEpbl  TIPOOJIEMHBIX — TIEAAarOTHYECKUX
3a7a4 METOAMKHM OOydyeHUs MaTeMaTHKe
yuamuxcs [I-1II ctyneneit obuero cpeate-
ro obpazoBanus. Ciymarenu (yuurens Ma-
TEMAaTUKU) HMEIOT BO3MOXKHOCTH O3HAKO-
MUTBCSI C aHHOTAIMel BeO-JIeKUuH, MpU To-
MOIIIY YaTa, BCTPOSHHOTO B BEO-OPUEHTHPO-
BaHHBIN PeCypc, MPEIIOKUTh PELICHUs TO0-
CTaBJICHHBIX II€JAarOrMYeCKUX 3aady, Mpes-
JOXKUTh JUII PAacCMOTPEHUS] CHUTyallud U3
CBOETO MPO(ECCHOHAIBHOrO ombITa. Takoe

{11)
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MOCTPOEHUE BEO-JIEKIIUK TTO3BOJISIET Cop-
MHpPOBaTh y CIylIaTeneil yCTaHOBKY Ha aK-
TUBHYIO y4eOHO-TIO3HABATENIbHYIO JIESITENb-
HOCTb, CIIOCOOCTBYET MOBBIIICHHIO YPOBHS
npoQeCcCHOHANTBHBIX KOMIIETEHIIUH y4YuTe-
JIE MAaTEMATUKH.

XapakTepHOU 0COOEHHOCmbI0 NPaKmu-
YecKozo 3anaAmuA-4ama SBISETCS TO, YTO
CITyLIaTesieM MPeJOCTaBIISIeTCs] BO3MOYKHOCTh
NPOAOIDKUTE OOCYXKIICHHE TOTHATHIX Ha 3a-
HSTUM TPOOJIEM, BO3HHUKAIOUIUX TPH pelle-
HUM TPO(eCCHOHATBHBIX 337a4 Ha CIIelH-
aIbHOM 4YaTe, pa3MEIIEHHOM B BeO-OpH-
eHTupoBaHHOM pecypee (do.minsk.edu.by),
MPOJODKUTH AUCKYCCHIO C IMPENoaBaTesieM
M0 BBISBJIICHHIO TEOPETUYCCKUX W MPAKTHYE-
CKHX acleKTOB 00y4YEHUsl yJallluxcsi MaTeMa-
TUKe. Takoil moaxox Mo3BOJSET pa3sBEpHYTh
TOPU3OHTAIBHYIO CTPYKTYpPY OOyYeHHs Ha
[NIKuCJl B MHOrOMEpHYIO CIUPAIEBUIHYIO
KOHCTPYKIMIO, YYHUTEIII0 MaTeMaTHKH I10-
BTOPHO OCMBICIIUTh COJIEpKaHUE Y4eOHOTO
3aHATHS, TIEpeHTH Ha OoJiee BBICOKHMU Kade-
CTBEHHBIN YPOBEHb, BBITIOIHUTE 3aIaHUS JJISI
CaMOIIPOBEPKH YCBOECHHUSI y4eOHOTO0 MaTepH-
ana OoJsiee BBICOKOH ciioxkHOCTH (0e3 yBenu-
YEeHUS1 00bEMA BBITTOTHIEMOM paOOTHI).

Ocobennocmoto nposedenus yueOHvlx
3auAmuil 6 (hopme 6ed-Kpyznozo cmona
SIBJISIETCS. BO3MOXKHOCTD PacCMOTPEHUsI pas-
JMYHBIX MEarorn4ecKuX 3a7ay ¢ UCIOJIb30-
BaHWEM  BO3MOXKHOCTU  pacIpeAeIeHHs
yueOHOH  wuH(popMarmu  Ha  BeO-OpHU-
eHTupoBaHHOM pecypce (do.minsk.edu.by)
no 4emvlpem SUMKAM U UHGDOPMAYUOHHBIM
CNIOSIM  MHO2OMEPHOU CNUPANEBUOHOU KOH-
cmpykyuu npoyecca TIKuC/[ yuumeneii ma-
memamuxu:

1) B UCXOTHOM CO/Ep)KaHUU TIeIaroru-
YeCKOH 3alaud UMeeTcsl BCS HeoOXoaumas
uH(pOpMAITHS, MTO3BOJISIONMIAS YUUTEII0 Ma-
TEMAaTUKH KOMOWHHMPOBaTh JaHHBIC IS
NPOEKTHPOBAHUS (parMeHTa ypoKa HWIH
BHEYPOUHOTO 3aHSTHUS 110 MaTEMaTHKeE, T.€. y
CITyIIaTessi UMEETCsl BCS HEOOXOJMMasi MH-
dbopmanus Ui MOCIenyoIei nexparoruye-
CKOH JIeSITeIIbHOCTH,

2) B MeJarormyeckoil 3aadue UMeeTcs
HeoOxomumasi uHpopManus, CPOpMyIHpo-

BaHa IIeJIb €€ PEIIeHHUs, HO HE OmpesereHa
KOHEYHAs CUTyallus, T.. IeJaroruvecKkas
3a7jaya UMEET HECKOJIbKO BO3MOXKHBIX BapH-
AHTOB €€ PEIICHUS;

3) B memarornyeckor 3agade HMMeEeTCs
HEOOXOoJMMasi BBOJHAs TeopeTHdecKas |
MeToaudeckass MH(popmainus, 4eTko cdop-
MYJHpOBaHa Ieb, OOYCIOBIMBAIOIIAS KO-
HEUHBIH pe3yNbTaT, T.€. HMEETCS €IUH-
CTBEHHOE PEIICHHE, HO BO3MOXHBI Pa3iny-
HbIE METOJMYECKHE MyTH JOCTHKEHUS pe-
3yJIbTATA;

4) ucxoHOE Cofep’KaHue IMeaaroruye-
CKOU 33/1a4l UMEEeT MHHUMYM HH(OpMaIuy,
chopMyIupoBaHa 1eb JESITENbHOCTH Y4H-
TEJsE MATEMATUKH, HO HE OIpEeeTIeH KOHeY-
HBIA pe3yNbTatr, T.e. ISl MPOEKTUPOBAHUS
(dparMeHTa ypoka WM BHEYPOUHOTO 3aHs-
THUS 110 MAaTEMaTHUKE YUYHUTENb J0JKEH CaMo-
CTOSITETIPHO ONPE/ICIUTh KOHEUYHBIA Pe3yJib-
TaT ¥ TOA0OpaTh HEOOXOIUMBIE METOJBI,
CpeIcTBa M pecypchl CBoeil mpodeccro-
HAJIbHOU NEITEIIHLHOCTH.

Ocobennocmov nposedeHus y4eoHo20
3anamus 6 hopme 6ed-mpeHunza CoOCTOUT
B BO3MOXKHOCTH aKKyMYJUpPOBAaHUS HamOo-
Jiee UHTEPECHBIX, MPOOJIEMHBIX MeIaroruye-
CKHX 33/1a4 U MX METOJJMYECKHX PEIICHUs Ha
0aze  BEO-OPHMEHTHPOBAHHOTO  pecypca
(manpumep,  CoumanpHble  ceTH,  e-
asveta.adu.by) mis mocnmemyromero ux o0-
CYXIIEHHsI, BOBMOXXHOCTH CO CTOPOHBI TIpe-
MoJaBatTeNisi UX PaHKUPOBATH MO CTENEHU
[yOMHBI W aKTYILHOCTH ISl Y4HTENeH
MaTeMaTHKH, BKJIIOUEHHs Hauboliee 3HA4YM-
MBIX TEIarOTUYeCKUX 3a/1a4 B CONEpKAHUE
MOCTIYIOIIETO O0YUCHHS.

B pamkax Haimiero ucciiefoBaHUsl TOJ
UHMEPAKMUBHBIMU Memo0amu o0OyYeHUs B
MpoIlecce TMOBBIIICHUS KBATHU(PUKALIUKN YUIH-
TeJIEH MaTreMaThKd MBI IOJIpa3yMeBaeM
MOJIXO/IbI, KOTOpBIE MPEANOaraloT Iuao-
TOBOE Y TIOJMJIOTOBOE B3aUMOJICHCTBHE. ITO
CBSI3aHO C TEM, KaK YYUTENs] MaTeMaTHKU
OCBaMBAIOT y4eOHBIA Marephall, a TaKKe C
TEMH METOJaMH TO3HABATEIbHOW U HCCIe-
JIOBATEIbCKOM JEATSIILHOCTH, KOTOPhIe OHU
UCTIONB3YIOT JUisl €ro ycBoeHusi. OCHOBBIBA-
sce Ha paborax C.C. Kamuresa, A.Jl. Kopo-
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151, B.B. Makocko u nip. [9; 10; 13], a Taxxke
yuuTbhiBasi ocobeHHocTH cucteMsl JIOB, Mbl
paccMaTpuBaeM CIEIYIOLIME HWHTEPAKTHB-
HbIE METO/IbI TIPOBEJICHUS YUEOHBIX 3aHITUI
B TIpolLleCCe TIOBBIICHHUS KBATM(HKAIIN
yuuTened MaTeMaTHKHU: «OBPUCTUYECKUE
Kauenn», «KimodeBoit MOMEHT» | T.I.

MeTtoa «IBpHCTHYECKHE KaYeJm»

Juoaxmuueckas yenvb: (popMHpOBaHUE
CHOCOOOB JIEATENBHOCTH TIO0 CaMOCTOSITEIb-
HOMY IIPUHSTHIO PELICHUHA HA OCHOBE IIPO-
(beccCHOHALHOTO OMBITA, PAa3BUTHE HABBIKOB
JIOTUYECKOTO MBIIUICHNUS], OICHUBAHUS, OT-
0opa 1 UCTIONB30BaHUS UH(POPMALIUH.

Xponomempaoic: 1o 15 MUHYT.

Konuuecmeo yuacmnuxos: no 30 yemno-
BEK.

Onucanue: TipenojaBaTeslb UHULUUPYET
00CyXJIeHHEe 0 BBIOPAHHOW TpoOdiieMe, ak-
TyaJdbHOMY BOIPOCY WJIHM TeJaroruyecKoi
3ajaye. YvacTtBys B Oecele, YYaCTHUKHU
«pacKkaymBalOT Kauenw». YeM MeHee CTaH-
JapTHBIM  Oy/IeT W3JIOKECHUE PA3IUIHBIX
MHEHUN W JIOTUKA WX apryMEHTalllH, TeM
aKTHBHEE MPOMCXOIUT AucKyccus. I[Ipemno-
JaBaTellb TPE3CHTYET MEAarornvyecKyro 3a-
Jladyy WM HECKOJIBKO 3aj]lad, KacaroLUXCs
METO/IOB OOYYEHHUS] MaTeMaTHKe ydallluxcs,
9TOOBI BBI3BaTH OOCYXIeHHE. Mcmonb3ys
tepmunosioruto A.J[. Koponsa u npumensis
METOJl «OBPUCTHYECKUE Kauelny, Meaaror
CTaBUT TIEpel AayAUTOpHEH «ModelbHble
sonpocwui» [10, c. 47]:

«B uem 3akmouaercss MpPOOIIEMHOCTH
MeIaroruyecKou 3a1aun?y,

«CTankyuBalIKCh JIM Bbl C MOXO0XKEW Mpo-
O6neMoll B cBoel TPO(ECCHOHATBHON Jiesi-
TEJIBHOCTH ?»,

«Kak 3ta mpobiemMa ornvcaHa B METOTH-
YECKOU JIUTEpaType?»,

«Kak ObI BbI MOCTYIIIN B JAHHOW CHUTY-
aruu?y.

Hanpumep, ydammiicsi, BBIIOJIHSFOIINAN
pellieHre MaTeMaTHYECKOM 3a/1au Ha I0CKe,
JONYCTHJI OYEBHIHYIO OIMMOKY, BB He-
CKOJIbKO pa3 Ha Hee yKasald, HO OH HHMKaK
HE MOXET €€ YyBHIETh, YTO Bbl Oynere Jie-
narp?

OOparmasich K KaxJIOMy YUUTETIO Marte-

MAaTUKH, MpenojaBaTellb MpeaaraeT pac-
CMOTPETh Ppa3IUYHbIE CIIOCOOBI pEIICHUs
JAHHOW TENarormyecko 3aJadv, BO BpeMs
00CYXIIeHUSI KOMMEHTHPYET Pa3yMHOCTb U
JIOTHYECKYI0 OOOCHOBAaHHOCTh TIPEJIONKE-
HUM, a TaKke AaKTMBHOCTh YyYaCTHHKOB. B
KOHLIE MPEINOIaBaATENb PEIOMUPYET JUCKYC-
CHIO, TTOABOASI MTOTH M 0000IIast JOCTHIKE-
HUSA, a TAaKXKE OICHUBACT NPEJIOKEHHBIC
pellIeHHs U UX 11eTIeCO00Pa3HOCTb.

Ipumeuanue: B xadecTBe OOBEKTA IS
00CyXIIeHHsI TpenoAaBaTeNlb MOXET Mpel-
JIO)KUTh CIyLIATENIIM HECTAaHAAPTHYIO Ma-
TEMaTHYECKYI0 3aJadyy WIM MaTeMaThye-
CKHi cohu3M.

Hanpumep, B uem ommOka B 3amucu

5 komeex=+/25 komeex= %py6nsl=

1
= EpyGHsI = 50 koneexk !

PaccMoTpenune Takux 3amad Oyner Ciny-
KHUTh CTHUMYJIOM TBOPYECKON aKTHMBHOCTH
yUUTENe MaTeMAaTUKU B XOJE TOBBIIICHUS
KBJTM(UKAITIH, TOTMOJHUAT UX MPOdECcCHo-
HAJILHBIE 3HAHWSI TO3HABATEIHHBIM YIEOHBIM
MaTepHaIoM.

Meton «KiroueBoii MOMEHT»

Jluoaxmuueckan yenv: GoOpMHUpPOBaAHHE
CIIOCO0OB JIEATEIBHOCTA IO AHAINU3Y U BBI-
O0opy HamOojee palMOHAIBHBIX CIIOCOOOB
peIIeHUs] MeNarornIecKor 3aJaun, OpraHu-
3arusi 0OMeHa Mpo(ecCHOHATBHBIM OITBITOM
MEXIYy YYUTCISIMH MAaTeMaTUKH, Pa3BUTHE
KOMMYHHUKATUBHBIX HAaBBIKOB.

Xpornomempaoic: 1o 20 MUHYT.

Konuuecmeo yuacmnuxos: no 30 ueno-
BEK.

Onucanue: ipernofiaBaTeb, 00palasich K
Ka)XJIOMY U3 CIyIIaTelie Ha3bIBaeT MaTeMa-
TUYECKUI 00BEKT (TTOHATHE, 3AaKOHOMEPHOCTh
Y T.11.), KOTOPBII JJOJDKHBI U3yYHTh yUaIecs
[I-III crymeneii obrrero cpeaHero oopasona-
HUSI HA YpOKe. YUUTEIh MATEMATHKH JOJDKEH
obicTpo (mo 30 cexyHm), 0€3 TOATOTOBKH
TIOJICTIUTHCSL C TPUCYTCTBYIOIIMMH HarOoee
3¢ GEKTUBHBIMU, C €TO TOYKH 3PEHUS, TIpHe-
MaMmH, T.. KIIFOUYEBHIMH MOMEHTaMH, KOTO-
pble MO3BOJISIIOT BBECTH JAHHBIN MaTeMaTH-
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Yeckuid 00BEKT (TIOHSTHE, 3aKOHOMEPHOCTh 1
T.J..) Ha ypoke. IIpx 5TOM OCHOBHOHM aKIIEHT
JIeTaeTcsi He TOJBKO Ha CaMOM IIpUeMe BBe-
JICHUSI MaTeMaTU4YeCKOro OOBEeKTa, HO M Ha
UCTIONIE3YEMBIX ~ CPEJICTBAaX  HATJISIHOCTH,
yueOHBIX MaTEMaTHUYECKUX amiuieTax, JUIaK-
THYECKMX MHOTOMEPHBIX HHCTPYMEHTAaX H
T.J.

Hanpumep, xak Bbl Ha ypOKE BBOJIHTE
3aBUCUMOCTH MECTOIIOJIOKEHHSI M CBOWCTB
rpadyka KBaApaTHIHOW (YHKIIMH OT 3Haue-
HUii ee ko3(p¢unmentoB? OgHUM M3 BO3-
MOYHBIX OTBETOB MOYET OBITh: HCIOJIB3YIO
yueOHbIN MaremaTndeckuii ammuier «KBan-
patnuHas GyHkIms [8] (pucyHOK 2).

KeagpaTniHaa pyHKUMUA

l13MEHAR 3HAYEHMA KO3 PHULMEHTOR KBE.[I,DETMHHOIH YHEL MM, NoHatno4aiTe 33 H3MEHEHWEM
MECTONONOHEHWA rpadiKa PyHKLMK, OTBETLTE HA NOCTABNEHHBLIE BONPOCHI.

\

-

—

——

—

I—,-“

o~
=
=
-
T
S
iy
ry
—

N
%

a
y= 061 3 x +-21 5 x+ 07 3

Brelgenvm NonHeli keagpat
2
y=081-(x+-172) +-1,11

KoopauHatsl epumHsl (1,72 3-1,11)

Nackoneky a I ? 0 BeTEM
ﬂapaﬁﬂﬂbl HEHDEBJ'IEHbIl bl

Ha npomexyTke [ —oo;1,72 )

PyHELMA I 7 .
aHa (1.72+ o) I ? . [poBEpUTE

Nofckaska == Mepe3arpyanTh

Pucynox 2 — Unnocmpayus 3aéucumocmu 2paguka KeaopamuuHou GyHKyuu
om Ko3pghuyuenmos npu NOMowU y4ebHo20 MamemMamuiecKko2o anniema
«Keaopamuunas ¢pynxkyusy

[lpu pabote c amuieToM 3agar0 yda-
IIMMCS CIIEYIOIIUE BOIIPOCHL:

— KakoB anroput™ BbIMHCIICHHS 3HAYC-
HHUI KOOPJIMHAT BEpIIMHBI rpaduka KBaapa-
TUYHOU (pyHKITHIHN?

— Kak pacnonoxen rpaduk kagpaTuy-
HOM (pyHKIMH, eclii TUCKPUMHHAHT COOT-
BETCTBYIOILIETO ~ KB3JPATHOTO  YpaBHEHHS
paBeH HyIt0?

— Ha xakux mpomexxyTkax rpaduk KBaj-
patndHOM (yHKIIMHU Bo3pacTaeT (yObiBaeT)?

— Kakue npomexyTku sBistoTCS 00a-
CThIO 3HA4YeHUH (0OJIACTBIO OIPEICIICHUS)

{14 )

KBaJIpaTUIHOMN (PyHKITUN?

—KakoBa anreOpanueckasi ©HTEpIIpeTa-
1M 3HAYCHUI KOOPIMHAT TOUEK Iepecede-
HUS TpaUKOB IBYX KBAJPATUYHBIX (YHK-
1ui (KBapaTUIHOMN 1 JIMHEHHON QyHKINI)?

[periofaBarens MpeaaracT Ciexyrole-
MY YYHTEITI0O MAaTEMaTHKH TIOJCTUTHCS KITIO-
9YEeBHIMM MOMEHTAMHU BBEJICHHS JIPYyTOro Ma-
TEMAaTUYeCKOro O0bekTa (TOHSTHS, 3aKOHO-
MEpPHOCTH M T.J.), 33JIlaHUsI HE JOJDKHBI TO-
BTOpsThCA. 10 3aBepmieHn paboOTHI Tpero-
JlaBaTellb OPraHu3yeT Pe(IICKCHIO, YUUTeIs
MaTeMaTUKH KPATKO JEISTCS HOBBIMH TIe/Ia-
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TOTMYECKMMH TIPUEMAaMU BBEICHHUS MaTeMa-
THYECKUX OOBEKTOB, MOJTYUYEHHBIMH B XOJI€
paboTHL

OneHka pe3ylbTaTUBHOCTH TMOATOTOBKU
yuutened matematuku B pamkax [TKuC/]
OCYIIECTBIISIETCS] C UCTIOIL30BAHUEM CIICIIH-
QTGHO CO3/IaHHOTO KOHTPOJILHO-H3MeEPH-
TeJIbHOTO0 HWHCTPYMeHTapusi. JTOT WH-
CTpYMEHTapuii, B OCHOBHOM, TIPEJICTABIICH B
BeO-OpHEHTHPOBAHHOM (popmare U BKITHOYa-
€T JBa KIFOYEBBIX 3Tara: MPOMEXYTOYHYIO
aTTECTaIMIO U UTOTOBYIO aTTECTALIUIO.

ITenarornyeckoe B3aMMOJEHCTBHE M
npodgeccHoHAIBLHAS KOMMYHUKAIMS MEX-
Iy CIyImaTeJsiMd ¥ TPEToJaBaTeIisIMU B
CUCTEME TOBBIIICHUS KBATU(DUKAIMNA U aK-
TUBH3AIWN CaMOOOPa30BATEIILHON JIESITEITb-
HOCTH YYUTeNIeH MaTeMaTHKH C TPUMEHEHH-
€M BeO-OpPHEHTUPOBAHHBIX PECYPCOB TPEJI-
CTaBIsieT COOOW TMpOIeCC KOJUIEKTUBHOMN
y4eOHOM M HCCIIEOBATENILCKON JeSITeIbHO-
ctu. KiroueBbIMH 3JIEMEHTAMH  JAHHOI'O
npoIiecca SIBIISIOTCS: MPOCTPAHCTBEHHOE U
BpPEMEHHOE TMPHCYTCTBHE YYACTHUKOB, YTO
CO3MIaCT YCIIOBHS JUIS HEIOCPEICTBEHHOTO
oOmieHust; Hamuuue oOImel oOpa3oBarenb-
HOM 1ENH, OTBEYAIOUIEW WHTEpecaM BCeX
BOBJICUECHHBIX U CIIOCOOCTBYIOIIEH YIOBIE-
TBOPCHUIO TMPOPECCHOHATLHBIX TIOTPEOHO-
CTel clymarened; a Takke TIIaTebHOe
TUTAHUPOBAHKE, KOHTPOITb, KOPPEKTHPOBKA U
KOOpAMHALMS ICHCTBUM.

BoiBoabl. Takum oOpa3zoMm, AMIAKTH-
YyecKasi cucTeMa MOBBIIMICHUs KBadu(uka-
MM W aKTHBU3AIMU CaMOOOpa30BaTeiIhb-
HOM JESITeNbHOCTH YUYUTeled MaTeMaTUKH
C HCIIOJIb30BAaHUEM BEO-OPUCHTHPOBAHHBIX
PECYPCOB SIBIISIETCSI TEOPETUIECKH 000CHO-
BAHHOM, BHYTPEHHE LIEJIOCTHON M JIOTM4e-
CKA HEMPOTUBOPEUMBOM CHCTEMOM, TI0-
CTPOCHHOW HAa OCHOBE HOIUNAPAOUSMAIIb-
HO20 N00X00a C YYemom MemoOudecKux
yenosuil yugposoi oudakmuxu, ooujeou-
OaKMU4eCcKux HNPUHYUNO8 U Op2aHU3AYU-
OHHO-NE0a2o0cUYeCcKUx YCi08uli 00yYeHUs.
ABTOpCKasl ~ JHMIAaKTHUYECKas  CHCTEMa
BKIIIOUACT @3aumocessannvie yeau (pop-
MHUpOBaHUE TPO(HECCHOHATBLHBIX KOMIIE-
TEHIUH Y4YUTENlss MaTeMaTHUKd B OOJACTH

NPUMEHEHHUS JUAAKTUYECKOTO JH3aifHa,
CYUICCTBYIOIIUX U CAMOCTOSITEIIHHO pa3pa-
OOTaHHBIX BEO-OPUEHTHPOBAHHBIX PECYp-
COB Ha y4eOHBIX 3aHATHUSX), CoOepIcanue
(HOPMaTHUBHO-TEOPETUUECKUH, TPAKTHKO-
TEXHOJIOTUYECKUN, METOJUUCCKUIN 0JIoTH),
gopmol (BEO-TIEKIINS, MPAKTUICCKOE 3aHS-
THe-4aT, BeO-KPYTIIIbIi CTON, BEO-TPEHUHT),
Memoobl («IBpUCTHYECKUE Kademn», «Kitro-
YEeBOH MOMEHT» U T.H.). TaKXkKe CyIIEeCTBCH-
HBIMH KOMIIOHEHTaMH aBTOPCKOW H/IaK-
TUYECKON CHCTEMBI SIBISIOTCS Cpedcmed,
6€0-0pUEHMUPOBAHHbIE — PECYPChl,  KOH-
MPONLHO-UIMEPUMENbHBIIL UHCIPYMEHMA-
putl onpedenenus d¢gexmusnocmu 00y-
YeHus, CI0COObl OpTaHMU3aAINH 83aUMOOeli-
cmeuu npenooasamensi u caywamenei,
B3aMMOCBSI3b KOTOPBIX C IEJIEBBIM, COJIEP-
KATEIbHBIM M METOAMYECKUM KOMITOHEH-
TaMH CHCTEMbI OOCCIICYMBACTCS IHIAKTH-
YECKHM JM3aiHOM TpOIlecca IMOBBIIICHUS
KBaJTU(PHUKAIIMA M CamMoo0pa30BaTeIbHOU
JeSITeTbHOCTH YUYUTEIIeH MaTeMaTHKH.

1. Anucumos, B.B. Obwue ocrosvl neoa-
eoeuxu / B.B. Auucumos, O.I. I'poxonvckas,
H.JI. Huxanopos. — Mocksa : Ilpocsewenue,
2007. - 575 c.

2. Aganacves, B.I. Cucmemnocms u 06-
wecmeo / B.I. Agpanacves. — Mockea : [lonum-
uzoam, 1980. — 368 c.

3. bBecnanvko, B.Il. Cnacaemvie neoaco-
euyeckoi mexunonocuu / B.Il. Becnanvko. —
Mockea : I[Teoazocuxa, 1989. — 192 c.

4. bposka, H.B. Hayuno-meopemuueckue
acnexmul OONOIHUMENLHO20 00PA308ANHUS YYU-
meneti mamemamuxu / H.B. bposxa, /[.U. Ilpo-
xopos // Becmnux Mozcunegcrkozo eocyoapcmeen-
Hozo yHusepcumema Cepus «llcuxonozo-neoa-
2oeudecKue Haykuy (neoazocuxa, NCuxonocus,
memoouka). —2022. —Ne 2. — C. 7-13.

5. I'pebeniok, O.C. Obwas neoazocuxa :
xkype aexyuti / O.C. I'pebeniok. — Kanunun-
epao : Kanununep. yn-m, 1996. — 107 c.

6. llenop, K. Obpazosanue : cokpvimoe
coxposuuye. Joxnao Meacoynapoonou xomuc-
cuu no obpasosanuro onsa XXI eexa / K. denop.
— Mockea : IOHECKO, 1996. — 31 c.

7. Hnoun, M.B.  Ilpoekmuposanue co-
0eporcanusi npoheccUoOHaIbHO20 00PA3Z0BAHUL:

{15°)
—/



METOJ0J10I'us1 U TEXHOJIOI'USI TPOPECCHUOHAJIBHOI'O OBPA30OBAHUS

meopusi u npaxmuxa / M.B. Unvun. — Munck :
PUIIO, 2002. — 338 c.

8. UOP «Mamemamuxa 60 BHEKIACCHOLU
pabome. 7-9 knaccoly . 6102 NOCGAUEH OPeaHU-
3ayuUY U NPOBEOEHUI0 8HEKAACCHOU pabomvl no
Mamemamuie / paspabomuuru.
.U Ilpoxopos,  H.B. bposka. —  URL:
http://diprokhorov.blogspot.com (0ama obpa-
wenus: 14.11.2024). — Texcm : 31eKkmpoHHbliL.

9. Kawnes, C.C. HnmepaxmusHvle Mme-
moovl 00yueHUst | YUeOHO-Memoouueckoe no-
cooue / C.C. Kawnes. — 2-e uzd. — Munck :
TempaCucmemc, 2013. — 224 c.

10. Kopoaw, A.Jl. Juanoe ¢ obpazosanuu:
sspucmuveckui acnekm / AJ[. Koponv. —
Mockea : L[[IO «Diidocy, Heanoso : H3zoa-
menvcxuti yeump «FOnonay, 2009. — 260 c.

11. Kopuaoickuna, O.M. [lpogheccuonans-
Has 0esiMmenbHOCHb yuumens 8 YCA0GUSX UH-
Gopmamuzayuu 00OpPA308aHUsL ;| HAYUHO-MEMO-
Oouueckuii coopuux / O.M. Kopuasxckuna. —
Mocxkea : I'nocca-Ilpecc, 2010. — 398 c.

12. Kysomuna, H.B. Memoou! uccineoosanus
nedazocuueckou Oesmenvrocmu / H.B. Ky3b-
muna. — Jlenunepao : Hz0-60 Jlenuep. yn-ma,
1970.— 114 c.

13. Kypamopcmeo 6 nedazocuueckoil Oes-
MENbHOCU NPeno0asamens 6biCuleli UKOIbl :
yuebHo-memooduueckoe nocooue / B.B. Makocko
[uop.]. — Munck : PUBIII 2013. — 230 c.

14. Jlobosuxos, B.O. Axcuomamuszayus ¢hu-
nocogpcxoil snucmemonozuu / B.O. Jlobosuxos //
Becmnux Tomckoeo 2ocyoapcmeennozo ynugep-
cumema. @unocogus. Coyuonoeus. Iorumono-
eust. — 2016. — T. 36. Ne 4. — C. 69-78. — DOI:
10.17223/1998863X/36/7.

15. Muyxesuy, HH. Memoowt axmusrnozo
O00VYEHUsL  83DOCIbIX ;| YUEOHO-MEeMOOUUecKoe
nocooue / HHMU Muykesuu, H.A. Pypca,
E.M. Anopetixogey. — Munck : PUBIIL 2012. —
72 c.

16. Ilanuewnurkoea, JIM. O cucmemuom
nooxode 6 MemoOUuYecKUx Uccieo08anusx /
JI.M. Taweunuxoga // Cosemckas nedazoeuxa.
—1973. —Ne 4. - C. 71-80.

17. llamapaxun, E.JI. Buipawusanue oan-
HbIX OJ1 WKOABHBIX GUPIYATbHBIX 1aO0pamo-
puit / EJ Hamapaxun, B.5. Apmaxos //
Becmuuk Poccuiickoeo yHusepcumema Opydic-

ob1 Hapooos. Cepus: Ungopmamuszayus obpa-
s08anus. —2021. —T. 18. Ne 4. — C. 347-359. —
DOI: 10.22363/2312-8631-2021-18-4-347-359

18. Ilpoxopos, /.. Jluoaxmuyeckue
NPUHYUNDBL NOGLIUEHUS K8ATUDUKayuy yuume-
neti mamemamuxu / LY. IIpoxopog // Becmuux
MIHUPO. —2023. —Ne 1. — C. 19-26.

19. Ilpoxopos, [I.H. Ocobennocmu 63au-
MOCBA3AHHO20  OOVYeHUs Mamemamuxe 60
sHeyueOHOU U yueOHoU OesmenvHocmu 8 7—9
xnaccax / JI.H1. [lpoxopos // Huoaxmuxa ma-
memamuxkuy: npooaemMbl U UCCTe008aAHUS. —
2015. — Boin. 42. — C. 63-70.

20. Cragpa, E.M.  Teopemuxo-memoouuec-
Kile OCHO8bl (POpMUPOBAHUs 2OMOBHOCMU O)-
oyujeeo yuumesns MAmemMamuxu K HPOeKmHO-
96PUCMUUECKOU OestmenbHOCImU: MOHoZpagus /
EU. Craga. — [oneyx : JJonHY, 2020. — 280 c.

21. Craga, E.U. Hunosayuu 6 nekyuoHHo-
NpaKmuyeckol cucmeme o0yuenus; 0aHb mooe
unu mpebosanus epemenu? / E.U. Cragpa //
Tpancghopmayus MexaHuKoO-MamemMamuyecko2o
u IT-06pasosanus 8 yciosusix yugposuzayuu :
Mamepuanvl  MedHCOYHAPOOHOU  HAYYHO-NPAK-
MUuYeckol KoHghepeHyuu, nocesujeHHou 635-
aemuio MM®. B 0eyx uacmsax. Munck, 26-27
anpens 2023 200a / Peokonneeus: H.B. bposka
(en. ped.) [u op.]. Tom 1. — Munck : Benopyc-
cxull 2ocydapcmeennvlil ynugepcumem, 2023. —
C.135-139.

22. Downes, S. Bantin's Speech: Learning
Objects / S. Downes // International Journal of
Educational Technologies and Distance Learn-
ing. — 2004. — No. 1 (11). — P. 3—-14. — DOI:
10.2495/jtes-2023-0001.

23.Krol, Ed. The whole Internet : User's
guide & catalog / Ed Krol ; Adapted by Bruse
C. Klopfenstein. — Acad. ed. — Sebastopol (Ca-
lif.) : O'Reilly, Cop. 1996. — 609 p.

24. Richardson, T. John R. Mental Images:
A Cognitive Approach / T. Richardson, R. John.
— UK : Taylor & Francis, 2006. — 175 p.

25. Thompson, J. Books in the Digital
Age : The Transformation of Academic and
Higher Education Publishing in Britain and the
United States / J. Thompson. — UK : Polity,
2005. — 468 p.

CAO

{ 16 )

GYo




Didactics of mathematics: Problems and Investigations. 2024, no. 4 (64) © Prokhorov D.

METHODICAL ASPECTS OF THE DIDACTIC SYSTEM OF ADVANCED
TRAINING AND ENHANCEMENT OF SELF-EDUCATIONAL ACTIVITIES
OF MATHEMATICS TEACHERS
Prokhorov Dmitry Igorevich,
Ph.D. of Pedagogic Sciences, Associate Professor,
Minsk City Institute for Education Development,
Minsk, Republic of Belarus

Abstract. The article is devoted to the description of the methodological component of the
didactic system developed by the author for improving the qualifications and activating the
self-educational activities of mathematics teachers in the inter-course period using web-
oriented resources. The structure of the author's didactic system is presented, built on the
basis of a polyparadigmatic approach taking into account the methodological conditions of
digital didactics, general didactic principles and organizational and pedagogical conditions
of training, including interrelated goals, content, forms, methods, means, web-oriented re-
sources, control and measuring tools for determining the effectiveness of training, functioning
in the interaction of the teacher and students to improve the level of professional competen-
cies of mathematics teachers. A detailed description of the features of the use of interactive
forms (web lecture, practical lesson-chat, web round table, web training) and methods ("Heu-
ristic swing", "Key moment", etc.) for improving the qualifications of mathematics teachers is
given.

Keywords: didactic system, polyparadigmatic approach, interactive forms and methods of
teaching, advanced training, mathematics teachers.
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KoHdbepeHumns-koHKype
nposoauTes ¢ 1 Mapma no 30 anpens 2025 200a
Ha 6a3e [IOHELIKOro roCyAapCTBEHHOTO YHUBEpCUTETa
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