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PACNPEAENEHUE COAEPXKAHUA OBYYEHUA MATEMATUKE MO UHOOPMALIUOHHBIM CNOAM
B UHOOPMALIMOHHO-OBYYAIOLLUX PECYPCAX

AHHOMayusA. Bcmamee paccmampusaromcs ocobeHHocmu OughgepeHyuayuu codepucamenbHo20 acrnekma asmopcKoli
MemOoOUKU 83aUMOCBA30HHO20 0by4YeHUs MamemMamuKe HA YPOKAX U BHEYPOYHbIX 3aHAmusAx. OnucaHo pacnpedeneHue
cooepxaHua obyyeHus Mo mpem UHEMOPMAUUOHHBLIM CA0AM C Hapacmarouwieli cmeneHb0 HACbIWEHHOCMU Ha npumepe
paspabomaHHbIX annaemos UHGOPMAUUOHHO-0by4arowe2o pecypca. CodepxcaHue Mepeo2o UHGOPMAUUOHHO20 C/10A
HanpasneHo 0715 U3yyeHue U 3aKpernsaeHUs OCHOBHbIX Mamemamu4ecKux 06bekmos, ux ceolicme, emopoli caol no3goasem
0606wums u yenybume 3HAQHUA y4awWUXca nMymem YyCMAHO8/AeHUA U ucciedosaHus 83aumocsesseli usyvyaemoix ob6vekmos,
UHPOPMAYUOHHAA KOMITOHEHMa mpembe20 €104 crnocobcmasyem obozaweHuto ceaseli Mexdy bauxcaliwumu u omoaneHHbIMU
mMamemMamu4ecKumMu MOHAMUAMU, 0 makxe 88edeHuUto noHamull u ceaseli, 8bixo0awWuUx 3a npedessl y4ebHol Mpo2pamMmei.
OpezaHuzayua y4ebHol uHgopmayuu OudgpepeHyupos8aHHol Mo cmeneHu CAOHHOCMU M0380/8em ONuUPAMsCA HA 83aUMHOe
donosnHeHUe U aKMUBU3AUUIO PAa3/UYHLIX ACMEKMOo8 MbiCaumensHol OeamesnsHOCMU yYaujuXcsa: 02UYecKo20, Ha2Aa0HO-
2paguyeckozo, aHAAUMUYECK020. ArMMsaemsl CKOHCMPYUposaHsl ¢ yd4emom mpebosaHuli 3p20HOMUKU, 30KOHOMepHocmeli
8U3YAsIHO20 B80CMIPUAMUSA Mamemamu4eckux 06beKkmos u UHOUBUOYAsbHbIX MbICAUMENbHbIX 0cobeHHocmel y4aujuxcs.
OnucaHo codepxaHusa U 0cobeHHOCMU UCMO01b308aHUSA 8 Npoyecce 0byvyeHUs MamemMamuKe y4aujuxcs anmnaemoe mpex eudoes:
UHGOPMAYUOHHbIE, M0380/40M 88ecmu 078 U3yYeHUs mamemamuyeckue ob6beKkmsl Ha OcHose OUHaMuyeckux modesnel,
codepxyam Kpamkue meopemu4yeckue ceedeHUs O ceolicmeax, MPU3HAKAX U 83aUMOCBA3AX 06bekmos; duazHocmu4vecKkue
annaemel ceoeli dudakmuyeckol uyenoo umerom OUA2HOCMUKY, KOHMPO/b yceoeHus y4yebHO20 Mamepuana, d makxie
KOppeKyuto 3HaHUl yuyauwuxcs, Aukeudayuto npobesnos 8 3HAHUAX U MpedomepalyeHus munuyHbIX ouWUb0OK;, KOMBUHUPOBAHHbIE
annaemel pedycMampuearom u3y4yeHue meopemu4ecko2o Mamepuana nocpedcmeom pabomel ¢ OUHAMUYECKUMU
8U3YANbHLIMU MOOenamMu 0b6beKmMos, BbIMosHeHUe yvyauumMucs mecmosbix 3a0aHuli, nosny4eHue ceedeHuli O MnosHome
YCB0EHHbIX UMU 3HAHUU o 0aHHol meme. Asmop yoensem ocoboe 8HUMAHUE Heobxo0umocmu y4ema npUuHYUNa onmumasabHol
UHGOPMAYUOHHOU HacslujeHHocmu y4yebHo20 Mamepuand Mpu MPOeKmMuUpPo8aHUU COOEePHAHUSA anmnaemos ¢ Uesbto
npedomepaujeHus u3bbimka codepramensHoli u 8U3yanbHOU eMKocmu pecypca.

Kntouesble cnoea: memoduKka oby4eHus mamemamuke, UHGHOPMaUyUoHHbIU ciol, UHhopMayuoHHO-o0byYarouuli pecypc,
annaem.

MoctaHoBKa npobnembl. B cBasu c pedopmuposaHuem 06pa3oBaHUA, aKTUBHO MNPOUCXOAMUT MOAEPHU3ALMA
coaepaHus, Gopm U MeTof0B NPOBEAEHWUA YPOKOB M BHEYPOUHbIX 3aHATUI, HanNpPaBAeHHbIX Ha NpuobpeTeHune yyalwmmumca
KOHKPETHbIX U 0bLeyyebHbIX YMEeHWIH M HaBblKOB, NO3BO/ALOWMX 3PHEKTUBHO y4yacTBOBaTb BO BCeX BUAAX paboTbl C
nHbOPMaLMel: MosydyeHUn, HaKonieHnw, nepepaboTke, B CO3AaHUMM HOBOM MHOOPMaLMKM, ee nMepedaye U MPaAKTUYECKOM
MCNoNb30BaHUU. [NA BCex 3TUX BMAOB AEATEbHOCTM HeobXOAMMbI YMEHUA M HaBblkM paboTbl ¢ MHOPMaLMeid, KoTopble
bopmupytoTca B npouecce obydeHUsa MaTemaTUKe Ha OCHOBE UCMONb30BaHWA MHPOPMALMOHHO-06YYatoLLIMX pecypcoB (aanee —
NOP).

AHanus nyteii pelweHnsa npobnembl. M3yyeHne nporpamm aKynbTaTUBHBIX 3aHATUI MOKA3ano, YTO MHOTME U3 HUX
0bnafaloT cnedyloWMMM He00CMAaMKAMU: HaNPaB/EHHOCTb Liesleld 3aHATUA Ha GOPMMPOBAHUE YACTHO-MPeAMETHbIX 3HaHWUM,
YMEHUA U HaBbIKOB, @ He MeTanpefMeTHOro 3HaHWA W cnocoboB AEATeNbHOCTU; OTCYTCTBUE BbIPAXKEHHOW B3aMMOCBA3M
anrebpanyeckoro v reoMeTpuyeckoro KOMMNOHEHTOB cCoAepiKaHua obyuyeHus, CneacTBMem 4ero Asnsetca GpparmeHTapHOCTb
3HaHUI yyalwmxea, B ocobeHHOCTH B 7-9 Knaccax.

B Hawem uccnesoBaHUM Mbl  ONMpPaAemMcA Ha TPAKTOBKY BHEYPOYHbIX 3aHAMUL KaK OPraHW30BaHHbIX U
LleleHaNpPaBAeHHbIX 3aHATUI y4alLMXcs, NPOBOAMMbIX BO BHEYPOUYHOE BPems ANA PaCLUMPEHUA U yraybaeHwWs UX 3HaHui,
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YMEHUI N HaBbIKOB NO OTAENbHbIM y4ebHbIM NpegmeTam [1, c. 50]. 3T 3aHATUA BbIXOAAT 32 PamKK GpaKybTaTUBHBIX, BKIOYAA
TaKXKe CTUMYyAUpYIoLLMe, NOAAEPKUBAIOLLME U AOMNONHUTENbHbIE 06pa30oBaTeNbHbIe YCAYTU.

Moa B3aMMoCBA3aHHbIM 06yyeHMeM matemaTUKe Ha BHEYPOUHbIX 3aHATUAX U YPOKAX Mbl MOHMMAEM CNeLManbHbIM
06pa3om OpraHM30BaHHbIN NPOLECC B3aMMOALENCTBMA YUUTENA U YYaLMXCA, COCTOAWMA B MCNOIb30BAHWUU PACWUPEHHO20 U
00rnosIHeHHO20 CO0ePHaHUA, NpesyCMaTpUBatoLLero duggepeHyuayuro yyuebHo20 mamepuaaa Nno cTeneHn MHPopMaLMoHHOM
HacblLLEeHHOCTH; oboralleHMn Ha OCHOBE 3TOro COAEepaHus npoyecca mamemamu4veckol nod2omosKu UHOUBUdYasnbHO-
0pUEeHMUPOBAHHLIMU Memooamu U hopmamu y4ebHo-no3HasamesnnbHol desmenbHOCMU, B TOM Y1Cie, ¢ Ucnonb3oBaHnem MOP;
LONONHEHUMN TPAAUUMOHHBIX GOpPM KOHMPOAA cucmemoli pegheKCUBHO-0UEeHOYHO20 MOHUMOPUH2a U OUA2HOCMUKU OUHAMUKU
y4ebHbix docmuxceHuli yyawuxcs, pna obecnedyeHms MOTUBALMMN YHEHMA U NOBbILIEHUA YPOBHA UX MaTEMATUYECKOW NOATOTOBKM.
MemoduKa 83aumoceAa3aHH020 0byYeHUss MameMamuKe HA BHEYPOYHbIX 3AHAMUAX U ypokax (fanee — paspaboTaHHan
MeTOAMKa) — B3aMMoAelNcTBMe CyObeKTOB O0Oy4eHWA, OXBaTbiBalOLlee COoAepKaTe/NbHOE HAMONHEHWE U OpPraHu3auuto
MCnonb3oBaHWAa Gopm, MEeToAO0B W CPeacTB, B3aMMOCBA3b KOTOPbIX OOyC/0B/AeHa eAMHCTBOM  06pa3oBaTenbHbIX,
BOCMUTATE/IbHbIX M Pa3BMBatoWwmx wenen [2, 93 c.].

Llenb ctaTbu — NpeacTaBieHne HapaboTaHHOro onbiTa No pa3paboTKe U UCMONb30BaHMA aBTOPCKMX MHPOPMALMOHHO-
06y4aloLLMX pecypcoB 1A UCNOb30BAaHMA Ha YPOKaX U BHEYPOUHbIX 3aHATUAX MO MATEMATUKE, OTIMYUTENIbHOW OCOBEHHOCTbIO
COAEPKATENBbHOIO KOMMOHEHTa KoTopbix AaseTca AvddepeHumMaumna MHGOPMALMOHHON COCTABAAIOWEN MO TPeM C0AM C
HapacTatloLLen CTeneHbio HaCbILWEHHOCTH.

Mcnonb3osaHne MOP obecneynBaeT NoTpebHOCTb yYALLMXCSA HE TO/IbKO B CTAaTUYHbIX, HO U B AMHAMUYECKMX HAFNAAHbIX
MOZeNAX, N03BO/IAET Peann30BbIBaTb MPUHLMMN ONTUMANbHOW MHPOPMALMOHHOM HACbILLEHHOCTM y4ebHOro maTeprana 3a cyet
pacnpefeneHus copepaHua obyyeHuAa no MHOOPMALMOHHBIM CNOAM Y4YEBHbIX MaTEMATUYECKMX annnetoB C y4yeTom
LOMUHUpYtoLero crnocoba ycBoeHus.

YyebHblA maTemaTMyeckuii annnet (fanee — annaeT) — yyebHO-MeTOAMYECKOE CPEeACTBO, ABAAIOLLEECA COCTaBHOWM
YyacTbto KomnbtoTepHoro MOP, npeaocTaBastowlee BOSMOXKHOCTb KAk JIMHEMHOTO, TaK U HEJIMHEMHOTO U3YYEeHUA COLEPHKAHUS,
coyeTatoLee CUMBOJIbHBIN U rpaduyeckmnin cnocobbl NpeacTaBNeHUA MaTepuana, v BKOYatoLLee B ceba AMHAMUYECKYIO MoAenb
MaTeMATUYECKOro 06bEKTA, KPATKUIN TEOPETUYECKUI MaTepuan, KOHTPOIbHO-U3MEPUTENIbHBIM MHCTPYMEHTapuii 3ddeKTMBHOCTH
€ro yCBOeHus.

Mbl cuMTaem, 4TO BaxKHOM OCOBeHHOCTbO AnddepeHUMaLUNN UHOPMALUMOHHOIO obecrneyeHnsa coaepKaTeNbHOro
acneKkta paspaboTaHHON METOAMKM ABAAETCA y4YeT MPUHLMMA ONTUMANbHON UHPOPMALMOHHOW HACBILWEHHOCTU yyebHOoro
maTepuana BHEYPOUHbIX 3aHATUI, YTO NpeAnonaraeT Takyto ero opraHn3aumio, KoTopas NO3BoOIMT HaMbosiee NONHO Peann3oBaTb
passuBatoLme GyHKUUM 0bydyeHUa B NpegMeTHOM Nojie MaTeMaTUKK, byaeT cnocobcTBoBaTb 3GPEeKTUBHOMY BOCMPUATUIO U
NMOHMMaHUIO yyalmMmes yyebHol MHbopmaLummn. 3To NO3BOUT Pa3BMBaTb U NOAAEPKMBATL MOTUBALMIO yyeHUA Be3 yuiepba
MaTeMaTUYECKOW CTPOroCTU U3NOMKEHNA, CNOCOOCTBOBATL IMYHOCTHOMY PA3BUTUIO yYawmnxca. JaHHbIA NPUHLMN OCHOBbIBAETCA
Ha npuHyune onmumanbHocmu [3], KOTopbi npeabsaBnseT TPeboBaHMA PA3yMHOCTU, PALMOHANLHOCTWU, YYBCTBA Mepbl B
NPUMEHEHMM BCEX NIEMEHTOB BHEYPOUHbIX 3aHATUWA U YPOKOB, T.e. SOCTUKEHWE MAKCMMAJ/IbHO BO3MOMKHOMO pesysbTaTa npu
MWHUMaNbHO HeobXoAMMbIX 3aTpaTax BpemeHu W ycuauit. MNpu 3TOM UHGOpMayuoHHasA HacelujeHHocms WOP Hamu
paccmaTpuBaeTca Kak obLuee KoAMYecTBo MHPOpMaLUn, cogepKalleeca B HeM U ee 3GGEKTUBHOCTb C TOUKM 3pEHUA AOCTUKEHUA
NocTaBNeHHOW ANAAKTUYECKOW LLean UCNOoNb30BaHUA pecypca.

Hanpumep, | MHPOPMALMOHHDBIN cnoit npefHa3HAYeH ANA M3YYEeHUA U 3aKpenieHUA OCHOBHbIX MaTemMaTUYecKux
NOHATUI, CBOWCTB, dopmy, 3aKoHOMepHocTew; |l cnoit No3BoNAET NOBTOPUTb, 3aKPENUTL N 0600LLNTL U3YYEHHbIV MaTepuan
nyTem yCTaHOB/IEHUA U UCCIeA0BAHNA B3aMMOCBA3el M3ydyaemblx 06bekToB; Il cnoit cnocobcTByeT 060ralleHMIo CBA3EN MeXaY
6MKANWMMM U OTAANEHHBIMU MOHATUAMM, a TaKXKe BBEAEHWA MOHATUIA WM CBA3EM, BbIXOAALWMX 33 npegensl yvyebHow
nporpammoi.

HenpoaymaHHoe ucnonb3oBaHMe KomnbtoTepHbix MOP MoXKeT npuBecTn K uHgopmayuoHHol nepeHaceiujeHHocmu
y4yebHOro matepuana, HegoCTaTO4MHON 06pPaTHOM CBA3W, CNEACTBUMEM Yero ABNAETCA HEBOCNPUATUE HPOPMaLMK, paccenBaHmne
BHMMaHWA, B6bICTpasd YTOMAAEMOCTb YYalMXCA, CHUXKEHME MOTMBALUMM YYEeHUA WM HU3KaA NPOAYKTUBHOCTb O6yyeHus.
PaccmoTpeHne KomnbioTepusaumm 0b6pa3oBaHUA KaK Lean, a He CpeacTBa NosbiweHUa 3GGEeKTUBHOCTU MaTemaTUYecKoM
NOArOTOBKM MNPUBOAMUT K TOMY, YTO MOPOI MPOMCXOAMT MPAKTUYECKM NOJSHAA 3aMeHa KMBOro OOLEHMA YYaCTHUKOB
06pasoBaTeibHOro npouecca 6e3ANYHBIM U, KaK NPaBUIO, U3BHE MOYTU HE KOHTPOIMPYEMbIM «OBLLEHMEM» C KOMMbIOTEPOM.
UNHpopmayuoHHaa Hedocmamo4YHoCcmb NPUBOAUT K cBegeHuto poan MOP K «nnakaTHOM» BU3yanu3saumm yuebHol nHbopmaumu,
Korga OCTalTCA He B MOJHOM Mepe Peann3oBaHHbIMM MPUHLMMNbI MaTeMaATUYECKOM CTPOrocTW, HArAAAHOCTW, PasBUTUA
MOTUBALMKN yyeHusa U T.4. O4YeBMAHO, YTO M B NEPBOM, M BO BTOPOM C/y4yae pa3BMBAOWAA M AMAAKTUYEcKana OGyHKuum
MCMONb30BaHMNA KOMMbIOTEPA Peann3ytoTcsa SaNeKo He B NOHON Mepe.

Hamu paspaboTtaH MHPOpMmaLMOHHO-06yYaOWKiA pecypc « MaTemaTMKa BO BHEKACCHOM paboTe. 7-9 Knaccbi» [4] Ha
oCHoBe cpeAbl «MaTemaTnyeckuii KoHCTpyKTop» 6.0. (000 «Bba3a 3HaHWi —XXI Bek», PD). Mneep, N03BOAAIOLWMIA NPOCMATPUBATL
annnaeTbl, pacnpocTpaHaeTcs 6ecnnaTHO M NpegHasHavyeH Ana NOAAEPKKM 0bydyeHua 1 npouecca NpenoaaBaHna ¢ NOMOLLbIO
WMHTEPAKTUBHbIX AMHAMUYECKUX mogeneit. PaspaboTaHHble HAMU MHTEPAKTUBHbLIE MOAY/N COA4EPXKAT annaeTbl, KOTopble MOryT
6bITb HEnocpeacTBEHHO BK/OYEHbI B copepaHue obyyeHuAa. 3mo noseosnsem ucrione3osame MOP «MamemamuKka 6o
B8HeKsaccHoli pabome. 7-9 KaAccbl» He MOALKO 8 YC/A08UAX KOMIMbIOMEPHbIX KabuHemos y4ypexcdeHuli obuje2o cpedHezo
06pa308aHUSA, HO U HO OOMAWHUX KOMIIbIOMepax y4auyuxcs, npu pabome ¢ 3neKMpOoHHbIMU KHU2amu, smartphone, iphone, ipad
u m.0. CoBpeMeHHan cpefa pa3paboTKM MO3BONAET 3aKOAMPOBATb MCXOLHbLIM TEKCT AOKYMEHTOB, YTO 3alUMLLAeT ero oT
HEeCaHKLMOHNPOBAHHOIO A0CTyNa.

PaspaboTaHHbI MOP no3sossfeT peanv3oBaTb KOTHUTUBHYIO M IMYHOCTHO-PA3BMUBALOLLYHO COCTaBAAIOLYIO 0byyeHuA:
HarnAgHO NPOAEMOHCTPUPOBATb GopmanbHble anrebpanyeckme o6bEKTbI MOCPeACcTBOM rpaduyeckolr MHTeprnpeTaumu, u
Hao0b0opPOT — UNNIOCTPUPOBATL U3MEHEHUA TPadUUECKUX NN TEOMETPUYECKMX OOBEKTOB COOTBETCTBYIOWMMU U3MEHEHUAMM B
CUMBO/IbHbLIX, YWUCNOBLIX WAM anrebpavyecknx BbIPAXKEHUAX, 4YTO CNOCOBCTBYET NPeAoTBPALLEHUIO TUMUYHBLIX OLIMOOK,
obecneymBaeT B3aMMOCBA3b 3HAHUI, GOpMUPYET KOHKPETHbIe 1 obLLeyvyebHble 3HaHWUA U YMEHUA yyalLmxca. Jaa nMKeuaauum
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npo6enos B 3HaHUAX 0ByYAOLWMNXCA, [ONFOE BPEMA NPOMYCKABLUMX 3aHATUSA, NPeayCMOTPEHA BO3MOXHOCTb CAMOCTOATENIbHOTO
ucnonbsoBaHua MOP yaaneHHoO, Npu 3TOM yYUTeNb MOXKET KOHTPOAMPOBATb KONMYECTBO ObpaLLeHui K pecypcy, OLeHUBaATb
NpPaBUAbHOCTb UM HENPABUIBHOCTb BbINOJHEHWUA 334aHNA.

KomnoHeHTamn yyebHoro moayns MOP «MaTemaTnka BO BHEKNACCHOW paboTe. 7—-9 Knaccbi» ABAAIOTCA annaeTbl Tpex
TUNOB:

— UHGOPMayuoHHble anmnaemel — COAepKaT KPAaTKUIN TEOPEeTUYECKUA MaTepuan, AUHaAMUYECKMEe MOAENM, pelleHus
TUMNOBbLIX MaTEMATUYECKMX 33434, U NpeaHa3HauYeHbl AN U3yYEeHUA MaTeMATUYECKUX 0OBEKTOB No Temam: «JpobHO-NnHeHas
dyHKuMA», «CTeneHHan QyHKLMA», «Buabl TpeyronbHUKos», «MeauaHa, bUcceKTpuca, BbiCOTa, CEpPeaUHHbIA NepneHanKynap
TpeyrosbHUKa», «TOUYKM NepeceveHnn meamaH, BUCCEKTPUC, BbICOT, CEPEAMHHBIX NEPMNEHANKYNAPOB TPeyrosbHuKa», «LleHTp
BMNWCAHHOM M OMWCAHHOMN OKPYXKHOCTEN TPEeyronbHWKa», «MpU3HaKM NapannenbHocTM NpaAmbix», «COOTHOLWEHUE MeXay
CTOPOHaMU 1 YIamMu NPAMOYTONbHOTO TPeYrosibHUKa», «Moaobue TpeyronbHUKOBY;

— OugaHocmuyeckue annsemel — BK/AKOYAIOT TECTOBble 334aHUA M NpeanonaraloT pelleHwe onpeseseHHown
MaTemaTUyecKoW 3afauu, BBOA M NPOBEPKY MOJNYYEHHOro pe3ynbTata No Temam: «[eoMeTpUYECKU CMbICA CUCTEMbI ABYX
JNIMHEWHbIX YPaBHEHWU C ABYMSA HEU3BECTHbIMMY, «KBaapaTHOe ypaBHeHWe», « CBOMCTBA NapanieNbHbIX NPAMbIX», «[IpumeHeHne
nofobusa gna pelweHns NpakTUYECKUxX 3agauy;

— KOMBUHUPOBAHHbIE annaemsi — COAEPIKAT KPATKUI TeOPeTUYECKUt maTepuan, AMHaMUYeckue Moaenn U TectoBble
3a[,aHuA, a TaKXKe NO3BOIAOT NPOBOAUTL AUAAKTUUECKUE YHEOHbIEe Urpbl MO TeMaM: «PelueHne NIMHERHOro ypaBHeHUA», «TpadumK
NMHEeWHOU PyHKUMMY», «KBaapaTnuuHaa ¢yHKumA», «KBagpaTuuHaa OYyHKUMA KaK npoussefeHne NIMHenHbIx», «HepaBeHcTBO
TpeyronbHuKay, «Mpaman Teopema Nuoaropa», «Teopema, obpatHan Teopeme Mudaropa» [5].

AnnneTbl NO3BONAIOT OCYLLECTBAATL NpeabaABAeHMe yyebHOro matepmana ¢ NocTeneHHbIM HapaLMBaHUEM MNAOTHOCTM
MHPOPMAUMOHHBIX cnoes. TakoW MNoOAXOA NO3BONAET PeasnM30BblBaTb E€AMHCTBO LEeATENbHOCTM M MbIWAEHUA Ha OCHOBe
ocyuiecTsneHunA KOTHUTUBHOWM BU3yannsaumnn mnsyd4yaemMblX MaTemMaTUdeCKux obbeKToB. Annaemel pa3p060maHb/ Cc yyemom
npuHYUNAG onMuManeHoli  UHPOPMAUUOHHOU HacblujeHHocmu y4ebHo20 mamepuana, ocobeHHocmeli Ha2aa0H020
MOOenuUPOoBAHUSA, YMO 8bIPAXHAEMCA 8 COOMHeCeHUU aHAAUMUYECKo20 Memooa peweHus uau popmysel ¢ ux epagudeckoli uau
eeomempuyeckoli uHmepnpemayuel, nNocaolHb6IM pacrnpedesneHuem yyebHoli UHGOPMaAyUU, 803MOXHOCMAMU 20MO2EHHO020 U
2emepo2eHH020 KOHMPOJIA YPOBHS YCBOEHUSA y4ebH020 Mamepuana y4aujumucs.

Takoe npeAacTaBneHve yy4yebHOW WMHPOPMAUUM NO3BOMAET ONUPATbCA HAa B3aMMHOE [AOMOJIHEHME M aKTUBU3ALMIO
Pa3/IMYHbIX ACNEKTOB MbICANTENBbHON AEATENbHOCTU YYALUMXCA: JIOTMYECKOro, HarnaaHo-rpaduyeckoro, aHaaUTUYECKOro.
CopepyKaHue annietoB COCTAB/NIEHO C Y4ETOM 3aKOHOMEPHOCTEN BM3yaslbHOrO BOCMPUATUA MaTEMATUYECKMX OOBEKTOB U
WUHOMBUAYANbHBIX MbICAUTE/IbHBIX OCOBEHHOCTEN yYaLmxcs.

MpenycmoTpeHo Tpu cnocoba nepexoda Mexay annietamu U ux MHGOPMaLMOHHbIMK cnosmu npu pabote ¢ UOP
«MaTtemaTurKa BO BHEK/IAacCHOM paboTe. 7-9 Knaccbi»:

a) Monb3oBaTento NpesocTaBNeHa BO3MOXKHOCTb c800600HOU Hasu2ayuu mexoy UHGHOPMAYUOHHLIMU CA0AMU 00HO20
annsema, nepexona Ha Apyrue annaetol.

6) Monb3oBaTeNto NpeAoCcTaBieHa BO3MOXHOCTb C80600HOU Hasu2ayuu Mexoy Co0epHaHuem pasau4HbIX anmnaemos,
OMHOCAUUXCA K 0OHOMY UHGOPMAUUOHHOMY C/100, NEPEXOAA Ha ApYyrue coun, HeobxoanMmble 419 LOCTUNKEHUA AUAAKTUYECKOM
LLeNn ypoKa 1 BHEYPOUHOTO 3aHATUA.

8) Monb3oBaTento nNpeaocTaBaeHa BO3MOXKHOCTb c80600HOU Hasu2ayuu mMexoy pasauyHeIMu CAOAMU U Pa3au4HbIMU
annaemamu (seTeneHue).

Takol noaxon BKAOYAeT 0e8a acnekma soz2u4vecKoli opz2aHuszayuu y4yebHO20 mMamemamu4yecko2o0 mamepuana:
/I0KQ/IbHAA /102U4ECKAA 0pP2aHU3ayus — BHYTPW OAHOW Tembl (0AMH WHPOPMALMOHHLIA CNOW); 27106a76HAA 102UYECKas
0p2aHU3aYUA — HECKO/IbKO Y4ebHbIX TeM (HECKONbKO MHDOPMALMOHHBIX CN0EB).

CoaeprkaHne MHPOPMALMOHHbLIX CNOEB Ha Npumepe annaeTa «TpeyronbHUKM» MOP «MaTemaTka BO BHEKAACCHOM
paboTe. 7-9 Knaccol» NpPeacTaBAeHo Ha pUCyHKe 1.

AnnneTbl COCTaB/fieHbl Ha OCHOBE 3aKOHOMEpPHOCTEW BocnpuATMA [6], yTo no3BonseTr copmupoBaTb HarNALHO-
rpaduyecknin obpas matemaTvyeckoro ob6bekTa M BMOCNEACTBUM MepenTM OT HArNALHO-UHTYUTUBHOMO NpeacTaBNeHuA K
$dOopManmM30BaHHO-CEMAHTUYECKOMY. TaK, 1A YHALLMXCA C MOMoa02u4ecKUmM 80CpuUAsMuUemM aHanMTMYyeckoe 3agaHne GyHKLMm
conpoBoXaaeTca ee rpaduKom, cnoBecHble GOPMYIMPOBKY ONpeseneHnin U CBOMCTB reOMeTPUYECKUX OObEKTOB AOMOHAOTCA
OVUHAMUYECKMMU PUCYHKAMM U T.A.; yyallMeca C MempuyecKUmM MUuromM VMET BO3MOXHOCTb paboTatb C pasinyHbIMU
YNCNOBLIMU 3HAYEHUAMM KOIPULMEHTOB YPaBHEHUI, ANMHAMM OTPE3KOB, NPAAYCHbIMU MEPaMM YIN0B U T.4.; ANA YHALLUXCA C
aneebpauyeckum U MPOeKmMuUBHbIM Munamu NpPeaycMoTpeHa AMHAMMUKA MONOXKEHUA U GOPMbl M3y4aeMbIX MATEMATUYECKUX
06BEKTOB; YYALLMMCA C TOPAOKO8bIM MUNomM byayT NoNe3Hbl KPaTKMe anropuTMbl pelleHns TUMNOBbIX 33434 U T.4.

PaspaboTaHHble MemoduyecKue yKa3aHUA 041a y4umessa COAEPNKAT BONPOChI, 0BCYKAEHNE KOTOPbIX ABNAETCA HE TO/IbKO
CPeACcTBOM MPOMENKYTOYHOW ANArHOCTUKM 3HAHWM, HO U CPeACTBOM aKTMBU3aLMK, B XOA4e KOTOPOM npoucxoamTt oboralleHue,
pacwupeHne u yrnybneHve 3HaHWA U NPAKTUYECKUX YMEHWI, YCTaHABAMBAIOTCA CBA3M C paHee YCBOEHHbIM maTtepuanom. B
cnyYyae 3aTpyLHEeHWI, ANA BbIACHEHMA TOro, 6bina M 3Ta owmnbKa cnyyaiHa Uav nmena rnybuHHbIA XapaKTep, Ha caeaylolem
33aHATUM NPOBOAUTCA NOBTOPHbBIN OMNPOC, TEM CamMbliM 0becrnevnmBaeTcs UMKAMYHaA dopma obyyeHus.

MpMMeHeHMEe MeToAa 3KCNEPTHbIX OLEHOK (onpoleHo 250 yuuteneir maTeMaTUKU yuyperKaeHuil obliero cpeaHero
obpasoBaHna Pecnybnukn Benapycb, YKpauHbl, Poccuiickon dPepgepaumm) nokasano BbICOKYD BOCTPebOBaHHOCTb U
3 dEKTUBHOCTb UCMONb30BaHMA paspaboTaHHoro MOP «MaTemaTKa BO BHeK/acCcHoW paboTe. 7—9 Knaccbl»: 96% Mcnonb3yoT
BO3MOXKHOCTM annaeToB ANa AWMHAMUYECKOro MNpeacTaBleHna TeopeTuyeckoro maTepuana; 68% — ans  peleHus
MaTemaTUyeckux 3agay; 64% — nposeneHUA yuyebHoro muccnenosanus; 44% — pna AMArHOCTUKM YPOBHA YCBOEHUA yyebHOoro
maTtepuana.
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| tTHGOPMaLMOHHDIY coM

CodepycumonpefenerHna TpeyroabHWUKa, €ero BWAOB, COCTaBHbIX
3/IeMEHTOB, NO3BO/AAET MpoBecTM y4yebHOe UccAegoBaHVMe O
HEo6X0AMMOM YCN0BUM CYLLLECTBOBAHUA TPEYTO/IbHUKA.

Mepeiuan oy B, PRSI 30 CHASAE MM AR EDVEACR AT oG They s

¥
Hamenas ?-u TP=YTOABHIEY, ULNOIBTYR SHOM BHIY PACKHED, NPICASEITE 33 .lju-n it MBI

Bl Audaxkmuyeckas ___uensb:  GOPMMpOBaHME,  3aKpenneHne K
: e cucTemaTusauma  3HaHWKM  yyaulerocds O HeobxoAuMOM  yCcnoBuM
<BACs &5 AB=Ton CyLL,EeCTBOBAHUA TPEYro/ibHUKA.
CACBn B6° Sousean AC =50 HAuHamuyeckas 0cobeHHOCMb: BO3MOXHOCTb CAMOCTOATENIbHOTO (MK
LABCH 45" — nof, pyKoBoACTBOM yumTens) nposeaeHua yuebHoro nccnesoBaHma o
P rrraandd HEeobX0AMMOM YCNOBUM CYLLLECTBOBAHWUA TPEYrO/bHUKA.

Il tTHbOPMaLMOHHDIN cou

CodepiycaHue [ONONHAET nNpeaplaylWmMii  CNon  onpeaeneHUsMu

NOHATUN menmaHa, buccekTpuca, BbICOTa, cepeauHHbIN

nepneHamMKynap, NPoBeAEHHbIN K CTOPOHE TPeyroibHUKa.
Audakmuyeckas uenb: GopmMMpoBaHME 3HaHMI obyvaroweroca o

R U— meauaHax, buccekTpucax U T.4., OCOBEHHOCTAX WX MOCTPOEHUA B

CePRONAYRAPOU K oTheAY e 3aBUCUMOCTM OT BMAA TPEYrO/IbHMKA.

JuHamuyeckaa ocobeHHOCMb: YCTaHOBAEHME W U3yyeHue CcBA3en
i | ompmeen, avaaerc snucamei MeXAy MEeCTOMNOJ/IOKEHMEM TOUEK NepeceveHnn meanaH (buccektpuc,
A ‘ ¢ "“‘W,,?WE’J"“ BbICOT U T.A4.) B Pa3/INYHbIX BUAAX TPEYrONIbHUKOB.
MosataTslcaptia meananei MORESATHICAPLITS € P@AMMHIT NEPNEHANKYTIARD.
MOKB3ATHICKPHTE BRICOTRI : FIOKaIATL/CKP LTS BAMEAHHYH GRPYRHOETL

MNoraaarsicpeims Bneserpies! Noa3aTHICAPEITD GNSIHHYIG OXPYRNOSTR Mepesarpyam

11l ~THbOPMaLMOHHDIN cnou
CodepycaHue [ONONHAET NpeablaylWmii Cnoi onpegeneHnammn u
O ML TP, TGRS 53 DML ST TR rpapuyeckum  MNpeacTaBAeHMEM NOHATUA  «npamas  dinepay,
- i «BHEBMMCAHHAA OKPYKHOCTb TPEYroNIbHUKa», «Teopema HanoneoHa».
Judakmuyeckas yess: Ha OCHOBE AMHAMMYECKON MOAEeNn No3sonseT
YCTaHaBAMBaTb B3aMMOCBA3b MECTOMOJIOKEHUA TOUYKM MepecevyeHms
BUCCEKTPUC U LLEHTPA BMMCAHHOW B TPEYTO/IbHUK OKPY}KHOCTU U T.A.
JuHamuyeckas 0cobeHHOCMb: N3y4YeHUe MaTEMaTUYECKUX OBBEKTOB U
peLleHns 3aay LeNbio Pa3BUTUA yyaLlerocs.

[ ﬂﬂ:‘l:m’:npm omicanyo orpyRHDET
7

\
MEKDIATL/CKPLITE MEAMIH nm:w:npm BOHCINHYI mom
{ \
| i
I | L)

Puc. 1

BbiBoAbl. CoBpeMeHHble KOMMbIOTEPHbIE MPUIOXKEHWUA MO3BOAAIOT YYUTENO CamMOCTOATeNbHO, 6e3 cneumanbHbiX
HaBbIKOB NPOrPamMmmMMpPOBaHmA, pa3pabaTbiBaTb aBTOPCKME yuebHble annieThl, peLlatoLme KOHKPeTHble negarornyeckme 3aaadumv
Ha YpPOKax M BHEYPOUHbIX 3aHATHSAX, y4UTbIBatOLME NPOPECCUOHANbHbIM ONbIT NeAarora v IMYHOCTHbIE 0COBEHHOCTU OTAE/IbHOMo
YYEHMKA, KNACCHOTrO KONNEKTUBA, WKoAbl. LlenecoobpasHoe MCNonb3oBaHWe cneunanbHo pa3paboTaHHbIX MHPOPMALMOHHO-
06YyYaloLLMX PECYPCOB HA BHEYPOUHbIX 3aHATUAX CMOCOBCTBYIOT HE TONLKO YrAy61eHMIO 3HAHWIA YHaLLMXCA, NOBbILEHWIO YPOBHA
MX MOTMBALMMU K BbIMONHEHUIO MPAKTUYECKMX 33434, HO M MO3BOAAIOT MPOBOANUTL MOJUTEXHUYECKYIO NMPOGOPUEHTALMOHHYIO
paboTy C y4alwumuca yupekaeHuin oblero cpegHero o06pasoBaHWsA, FOTOBUTb WX K OAMMMMAZam Mo MatematuKe,
OpraHn30BbIBaTb y4eBHO-UCCNEA0BATENbCKYIO AEATENbHOCTb YYALMXCA, YTO B KOHEYHOM WTOre CrnocobCTBYET MOBbIWEHUIO
3¢pPeKTUBHOCTM MaTeMaTUUYECKOM NOATOTOBKM OOYYalOLLMXCS B LEE/IOM.
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DISTRIBUTION OF CONTENT OF TRAINING MATHEMATICS ON INFORMATION LAYERS IN INFORMATION AND TRAINING
RESOURCES
Dmitry I. Prokhorov
Minsk City Institute for the Development of Education

Abstract. The article discusses the features of the differentiation of the content aspect of the author's methodology of
interrelated teaching of mathematics in lessons and after-school classes. The distribution of the content of training in three
information layers with an increasing degree of saturation is described using the example of developed applets of information
and learning resources. The content of the first information layer is aimed at studying and fixing the basic mathematical objects,
their properties, the second layer allows to generalize and deepen students' knowledge by establishing and investigating the
interrelationships of the studied objects, the information component of the third layer helps enrich the links between the nearest
and remote mathematical concepts, as well as the introduction of concepts and links that go beyond the curriculum. The
organization of educational information, differentiated in degree of complexity, makes it possible to rely on mutual
complementation and activation of various aspects of the cognitive activity of students: logical, visual-graphic, analytical. Applets
are designed taking into account the requirements of ergonomics, the laws of visual perception of mathematical objects and
individual mental characteristics of students. The content and peculiarities of using three types of applets in the learning process
for the mathematics of pupils are described: informational, they allow us to introduce mathematical objects on the basis of
dynamic models, contain brief theoretical information about the properties, attributes and interrelationships of objects; diagnostic
applets for their didactic purpose have diagnostics, control of mastering of educational material, as well as correction of students’
knowledge, elimination of knowledge gaps and prevention of typical mistakes;, combined applets provide for the study of
theoretical material by working with dynamic visual models of objects, students performing test tasks, obtaining information on
the completeness of the knowledge they have learned on this topic. The author pays special attention to the need to take into
account the principle of optimal information saturation of the educational material when designing the content of applets in order
to prevent the excess of the content and visual capacity of the resource.

Key words: methodology of mathematics teaching, an information layer, an information-learning resource, an applet.
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