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B craTtbe hopmynupytoTcsi OCHOBaHUSI COBPEMEHHOTO MaTeMaTU4YeCcKOro o6pa3oBaHMsI, KOTOPbIE OTBeYa-
IOT HOBBIM LIEJISIM Y 3a[layaM MaTeMaTU4eckKoro o0pa3oBaHusl, MPOJAUKTOBAHHBIM U3MEHEHUSIMU B CaMOM
MaTeMaTuKe 3a MOCJIeIHNI BeK, U3BMEHEHUEM €€ PO B COBpeMEHHOM IIU(MDPOBOM MUpE, UBMEHEHUSIMU
camoro mupa. OnuceiBaeTcsl 6a3oBasi cCUCTeMa MOHATUI, HAUMHAsl C KOTOPO CTPOSITCSI BCS COBpEMEHHAs
MaTeMaTHMKa KOHEUHOTO 1 HayaJlbHOe MaTeMaTuiyeckoe oopasoBaHue. [J1si Bcex ypoBHei MaTeMaTU4eCcKO-
ro oOpa3oBaHUs U 11 BceX 0OyJarolmMXcs MPUHLIMITUATIBHBIM SIBJISIETCS] CAMOCTOSITENIbHOE, TIPU TOMOIIY
U TIOAAEPKKE MOTUBUPYIOIIETO YUYUTENSI, peIICHUE 3aa4, KOTOPble YYEHUKY HE MU3BECTHO, KaK pPellaTh.
CyllleCTBEHHYIO POJIb UTPAIOT KOMITBIOTEPHBIN MaTeMaTU4YeCKUI IKCIIEPUMEHT U Tlepenadya KOMIbIOTEPY
3a7a4, Croco0 pelieHns] KOTOPbIX HalIeH yJalmmMcs. B ctaTbe Takke OMUChIBAeTCS peajlbHOE COCTOSIHUE
JieJl B POCCUIICKOM MacCOBOI1 LIKOJIE 1 MPEAjiaraloTcsl HeOOXOAUMBbIe NEMCTBUS I pean3aluu chopMy-
JIMPOBAHHbBIX MPUHLIMIIOB COBPEMEHHOTO MaTeMaTu4eckoro oopaszoBanus B Poccun. Onrcanbl JOCTUTHY-
ThI€ PE3yJIbTaThl B 3TOM HallpaBieHWU. BOJIbLIMHCTBO cTaTeii JaHHOTO BBIITyCKA — JIEMOHCTPAaLIUS U IeTa-
JM3aiys peaauszaunu chopMyIUupOBaHHBIX TIPUHIIUIIOB.
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OHAaJIBHBIX MaTeMaTUKOB. OOBIYHO OHU MCXOIAT M3
TOTO, UTO INKOJIbHAs MaTeMaThKa HOJKHa OBITH Ta-
KOM 2Xe, KaK B XOpOIlleil IIKOoJe, IJIe OHU YYUJINCh,
P 3TOM HYKHO B3SITh XOPOIIIME YUYeOHUKU (JTydIiie
Bcero — KnceneBa, cToseTHe TaBHOCTH ), HAWTH XO-
POIINX YIYUTEIEH 1 TaTh BO3MOXKHOCTD XOPOIITM Ma-
TeMaTHUKaM U3 JIYIIINX YHUBEPCUTETOB HAaOMPaTh Ce-
0€ B CTYIOEHTHI BBIITYCKHUKOB 3THUX XOPOIINX IITKOJI.
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OT1nenbHO OOCYXIAIOTCSI M MEXaHU3MBbl IIpHUBIICYE-
HMS IIKOJbHUKOB B MAaTEMAaTUKY — KaK 3aMHTEPECO-
BaTh MaTeMaTUKOM JeTeil — IMOTEeHUMAIbHBIX OyIy-
IIMX MaTEMaTUKOB, KaK 0TOOpaTh CUJIbHBIX MOTUBH-
POBAaHHBIX YYEHUKOB IPU IIPHUEME B XOPOILIYIO KOy
u 11p. IIpobiema MOArOTOBKU yduTeaeH OJIsI MacCo-
BOI1, HE3IUTApPHOM, IIKOJBI OCTaeTCsI OOBIYHO 3a
paMKaMU 3TOM IUCKYCCUM: JUIST XOPOIIMX IIKOJ YUY -
TeJaeil cKopee MOAbICKMBAIOT CPEAM TEX BBIMYCKHU-
KOB CWJIbHBIX MaTeMaTUdecKux (aKyJbTETOB, KTO
cueJl MpUBJIEKATEeIbHON 1711 ce0si paboTy B IIIKOJE.
I1pu 5TOM CTYAEHTHI M BBIMYCKHUKH T1€1arOTMYeCKUX
BY30B — T.€., T€, KTO 00pa3yeT OCHOBHYIO MacCy Y4M-
Tejel, IpakTU4eCK! He pacCMaTPUBAIOTCS.

B 1960—70-¢ 1T., B mpoliecce CO3OaHUsI CIIelra-
JIM3UPOBAHHbIX LLIKOJI JIJIS BRICOKOMOTUBUPOBAHHBIX
JIeTEe, psl M3BECTHBIX MATEMATUKOB, B TOM YMCJIE U
CWJIBHEHMIINX B CTpaHe, MOrPY3WIMCh B IIPOOIEMY
IIKOJILHOTO 0Opa3oBaHMs 0oJjiee Cepbe3HO, JIMUYHO
Y4aCTBOBAJIM U B CO3JaHUM YYEOHBIX MaTepHaJiOB, 1 B
npenonaBanuu. K nx yncny ornocunmch A.H. Kommo-
ropoB [1], U.M. Tenbdann [2], A.K. Dagnees [3],
A.C. Kponporn [4], E. b. IetakuH [5], M. U. bammMa-
KoB [6], M. A. JlaBpeHtbeB [7] v ap. B aTom Hampas-
JIECHUM OBUIM OOCTUTHYTHI 3HAYUTEIbHBIC YCIEXU,
MIpU3HAHHbIC HA MUPOBOM ypPOBHE [8].



4 CEMEHOB wu np.

Tem He MeHee HEKOTOpbie TTONbITKU OOHOBIEHUS
MaTeMaTU4eCKOTo 00pa30BaHUsl MPEeANPUHUMAINCH
U LIS MacCoBOI 1IKOJIbI. Hanbomnee 3HaYunMbIMU CTa-
mm T.H. “KonMoroposckas pedopma” [9, 10] u mo-
c/ieloBaBIlIMe 3a HEW TOMNBITKM MaTeMaTUKOB CO-
30aTh YY€OHUKU, aTbT€PHATUBHBIE K “KOJIMOTOPOB-
cknmM”. Ho HecMoTpss maxke Ha 3TH TIOIBITKH,
HE3aBMCUMO OT WX YAAYHOCTH, U3MEHEHHUS 3a MO-
cnenHue 100 JieT B LIKOJbHOM MaTeMaTUKe — yeMy U
KakK y4yaT — OKa3bIBalOTCSI HECOMIOCTAaBUMbBIMU C W3-
MEHEHUSIMU B CaMOI MaTeMaTHKe, C €€ POJIbIO B CO-
BpEMEHHOM LU(PPOBOM MUpPE, U, HAKOHEIl — C U3Me-
HeHusMu camoro mupa! MUcKiItoueHUusiMUu SBISTIOTCS
BBEJIEHUE B MPAKTUKY MACCOBOI 11IKOJIbl KYpCOB aJl-
roputMuku [11, 12] 1 Teopun BepOSITHOCTEIA.

CeronHs ICHO, YTO OO0JIbIIIE 3T U3MEHEHUST B MU~
p€ Heb3sl He YYUTHIBATh. COBpEMEHHAsI LIMBUIM3A-
s (popMUpYET HOBBIE LIEJIM U 3aJJa4l MaTeMaThnie-
CKOTo 00pa3oBaHMs U JAaeT COBEPIIEHHO HOBbIE BO3-
MOXHOCTH JJISI MX JocTikeHus [ 13, 14].

CeronHs HEOOXOIUMOCTb hOPMUPOBAHUSI HOBOTO
BUJEHUSI Pa3BUTUSI MaTeMaTUUYECKOTO oOpa3oBaHUs
oco3HaeTcsd u KosuieramMu u3 KazaxcraHa, njis KoTo-
PBIX 3TO BUJIEHUE BKJIIOYAET, C OMHOM CTOPOHHI, TTO-
CTPOEHUE €IUHBIX METOMOJIOTUYECKUX OCHOB MaTe-
MaTHUYeCKOro oopa3zoBaHusl, C IPyTroii CTOPOHBI, THO-
Koro, JucdepeHIIMPOBaHHOTO MPOEKTUPOBAHUS
YYEOHOI NesITeIbHOCTU JJIs1 OTAENbHBIX yUYallluXcs 1
OTIEJIbHBIX UX KaTeropuii [15, 16].

JaHHBII CrieMaIbHBIN BBITYCK MOCBSIIEH pato-
Te psiga npodeccuoHaJbHbBIX MAaTEMATUKOB B 00JIa-
CTU IIKOJBHOM MaTeMaTHKH, BKJIIOYAIOLIEN Tperno-
JaBaHUe B IIIKOJIE U MOATOTOBKY YUUTEJIEH B TeUECHIE
psina mecatwietuil — ¢ Hadaua 1990-x rr. Pabora sta
IIPOIOJIKAET IIPOAYKTUBHBIE TPAAULIMY MaTeMaTUye -
CKOTo 00pa30BaHUsI MPEAIIESCTBYIOIINX IeCATUIETHI
1 OOHOBPEMEHHO YYUTbIBAET YKa3aHHbIE COBPEMEH-
Hble peanuu [8].

B xone nmpakTuueckoii paboThl B 1IKOJIaX — U B
TeX, KOTOPbIE OPUEHTUPYIOTCS HA BLICOKOMOTUBUPO-
BaHHBIX JETEli, U B MACCOBBIX IIIKOJIAX, — BBISIBUJICS
psil IPUHIIUIIOB, 0Opa3yIoNIMX LIEJOCTHYIO CUCTEMY,
OTBEYAIOIIYIO0 YKAa3aHHBIM BBIIIIE TPAAULIASM U TeH-
neHiusaMm. EcrecTtBeHHO, uTo Haubosee 3¢ eKTUuB-
HOH SBJISIETCA pealn3alus UMEHHO LIEJIOCTHOM CH-
CTEMBbI, B KOTOPOI peaiu3yroTcs Bce MpUHILIUIBL. OJ1-
HAaKO Y OTAEIbHBIC BJIEMEHTHI TAaKOW CUCTEMBI, U
COYETaHUsI HECKOJIbKUX DJIEMEHTOB — MPUHIIMIIOB,
TakXk€ MOTYT OTBedaTh IOTPEOHOCTSIM KaKOro-TO
Kpyra poauTesieid U OeTeid, U Meaarorm4yeckKmux KoJji-
JIEKTHUBOB.

2. OCHOBAHUA COBPEMEHHOI'O
MATEMATHUYECKOI'O ObPA3OBAHNMA

MBI HauMHAaeM C OCHOBaHWI, KacalolUXcs CO-
Jiep>XKaHUsl MaTeMaTU4eCKOro o0pa3oBaHUsl, YUUThI-
BalOIMX CHeUU(pUKY HaYaJIbHOM IIIKOJIbI, OYE€Hb
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Ba>kHOI 1711 GOPMUPOBAHUST HAYAIbHBIX MaTeMAaTU-
YeCKMX IIPEICTABJICHM 1 BUAOB ACSITEIbHOCTU, U 3a-
TeM yKa3bIBaeM ITPUHIIUITLI, OTHOCSIIHUECS K pa3Iny-
HBIM YPOBHSIM 0Opa3oBaHMs (BIIPOYEM, B KaKOH-TO
CTCIICHU, IPAKTNYCCKU BCC ITPUHIUIIBI UMCIOT OTHO-
IIIEHUE KO BCEM YPOBHSIM 00pa30BaHUsI — OT AETCKO-
ro cajga g0 YHUBEPCUTETA):

s HauanvHoii wikonwbt (OTHOEJIbHBIE 3JEMEHTBI
BaXKHBI y3Ke JJIs1 JOLIKOJBHOTO 0OPa30BaHUSI, HO MBI
UX HE BBIIEJISIEM):

1. bazoBble Mamemamuueckue obseKmol U CMPYK-
mypst — OyCHMHBI (CUMBOJIBI), LIETIOUKN (KOHEYHBIE
MOCJIeIOBATEAbHOCTH), COBOKYITHOCTH (KOHEYHBIE
MYJIBTUMHOXKECTBA), TAOJIUIIBI, FeOMETpUYEeCKUE (DU~
rypbl Ha KjeTdyaToii Oymare, rpadsbl, IIpencTaBieH-
HBIE B BUAE N300pakeHW Ha OymMare m 3KpaHe, Te-
JIECHBIX OOBEKTOB — MaHUITYJISITUBOB, POOOTHI, BBI-
MOJHSIIONINE 1IETIOYKM KOMaHI U pearupyolime Ha
BHEIIHUM MUP; TIPUOOPHI IJISI U3MEPEHUST BPEMEHH,
JUIMHBI (pacCcTOsIHUSI), Beca, oObeMa B MEXaHUYe-
CKoM 1 LM(ppoBOoM HcnojHeHnU. CBOMCTBA 3TUX
O0OBEKTOB U CTPYKTYp U OIlepalMy Had HUMMU, JIeii-
CTBUSI IIPU pellICHUHU 3a7a4 HALJISIIHEL.

2. ba3oBble 00BEKTHI U CTPYKTYPHI CIyKaT OCHO-
BOI 1151 6cell KoHeuHOoU (TUCKPETHOM) COBpEMEHHOMN
mMamemamuku (BKJII04asi, KOHEYHO, U apuU(PMETHUKY) U
6a31coM 1T TIOCTPOSHUSI B 3TOI MaTeMaTHUKe Mode-
Jell peaibHocmu, B TOM YUCIie, MOJIeNIei I3bIKa, UTPHI,
YyeJIOBEYECKO MesATeIbHOCTA M B3aUMONEHCTBUS
Pa3TUYHBIX BUIOB. DTN OOBEKTH U CTPYKTYPHI eCTe-
CTBEHHO 0000I111al0TCs B MaTEMaTUKe OECKOHEYHOTO,
SIBJISTFOTCSI OCHOBOM IS (h)OPMUPOBAHUSI OCHOBHBIX
TIPEeICTABICHNIT BCceil MaTeMaTUKW W MaTeMaThde-
ckoii mHpopMatuku — Computer Science, oO0IIMX
KOTHUTHUBHBIX HaBBIKOB U CTpaTeTuii, BKJIoUasl Tpa-
IWITMOHHBIE TIMATEIbHOCTD, TPYIOTIO0WE, YMEHUeE
TTOHSTH 1 BBITIOJTHUTH MHCTPYKIIUIO, U 60JIee BasKHbIE
— COBpPEMEHHbIE — TOTOBHOCTb YYUTHIBATh OOPATHYIO
CB#I3b, UCITPABIIAATH OIITMOKY U PEeIaTh 3a1a9M, KOTO-
pble He U3BECTHO, KaK pelaTh.

3. Hamypaavhoie yucaa — 1eTIOYKU TUDP: C yue-
TOM apu(PMETUIECKIX ONePaIINii — 3TO BasKHEHTITIIA
TIpUMEpP OJHOIO U3 BUIOB 00BEKTOB. JlaHHBIN BUI —
HE CaMbIii MMPOCTON M HANISIAHBLIA C TOYKU 3PEHUS
CBOWCTB U1 OIlepallMii: 3TU CBOMCTBA U ONlepalliy Mpu
JII000M TI0IX0/I¢ (KaK COBPEMEHHOM, TaK 1 TpagUuliv-
OHHOM) 00paIIaIOTCsI K CBOMCTBAM YITOMSIHYTBIX BbI-
I1e 00BEKTOB (1IEII0YEeK, COBOKYITHOCTEM, TeOMeTpH-
yecKUX PUryp), ornepauusiM HaJl HOIMU, U3MEPEHUSIM
u T.0. YucnoBast uHTYyuuMs (“4yBCTBO umucia”) pas-
BUBAECTCS y KaXIOro pebOeHKa C MHIMBUIYAJbHOI
CKOPOCTBIO; BaXKHYIO POJIb UTPAET MpaKTHUIecKasi pa-
00Ta YYEHUKOB: IOACYET MPEeAMETOB, reoMeTprUIe-
CKO€ IIpelCTaBIeHNe YrCcel (HaIIpuMep, TUIOIaasiMu
MHOTOYTOJIBHUKOB), U3MEpPEHHME Pa3MEpPOB peajlbHbIX
00BEKTOB, MPOMEXYTKOB BpEMEHU U T.1I.

4. C caMoro Havajia MCIOJIb3yeTCS MUHUMAaIb-
HBIIA, 4YeTKO 3ahMKCUPOBAHHBIN 102UKO-arcopummu-
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yeckuil sA3blK — €ro WCIOJIb30BaHME, MIOHUMaHUE U
pa3BUTHUE TIOAACPXKMUBAIOTCS HANISIAHOCTBIO U pa3HO-
oOpasueM 3amad (cM. nanee). [loBropeHue 1aHHOTO
yYuTeIeM BepOaJbHOTO Kiuile (3aydrBaHIe TEKCTOB
“4TOoOBI HAWTU BBIYMTAEMOE, HY>KHO...”) He TIPUBET-
CTBYETCsI, YYCHUKY HaJO0 CaMOMYy M300peTaTh CBOU
GOpPMYIUPOBKH U, XKEJIATEIILHO, OOBSICHATH YTO-TO
Ipyrum. B 1ornyeckom sI3bIKe CUCTeMaTUueCKU BMe-
CTO KOHCTPYKUMI “U”, “UIN” UCIIONB3YIOTCS “KBaH-
TOpHBIE” KOHCTPYKIMM THUIIA. “BBICKAa3bIBaHME...
BEPHO JJIs BCeX LIeMOoYeK Ha JIUCTe...”, “Bce BHICKAa3bI-
BaHUsI U3 CITUCKA... BEpHBI”, “Cpelu BbICKa3bIBaHUIA. ..
€CThb MCTUHHOE”. DTO IT03BOJISIET U30eXaTh HEKOTO-
PBIX HEOTHO3HAYHOCTEH €CTeCTBEHHOTIO SI3bIKa.

5. OcHOBHBIE OIIpeeeHUS MOHATUI Jal0TCs Ha
rpaddecKux MpuMepax, MoYTHu 6e3 BepOaTbHbIX TO-
scHeHuii. [ToHMMaHue omnpeneieHUs Takxke MpoBe-
psieTcs Ha pellieHUY HamIsIIHbIX 3a1ay.

6. I'padnueckue ornpeneaecHuss U GOPMYIUPOBKI
3ama4 TpeOyIoT OOJILIIETO MecTa, YyeM apudMeTude-
CKMe WIN anaredpandeckre popMyJIbl MM OOBIYHBIE
“TeKkCcToBbBIE 3a0a4u”’. DTO MPUBOIUT K TOMY, 4TO OYy-
MaxXKHble YYEOHMKM U 3aJaYHUKM MMEIOT OOJIbIION
00BbEM U SIBJSIOTCS €1lle OJHON MPUUUHOI NCTIOIb30-
BaHUSI 9KpaHHbBIX cpel. B ciaydae aKpaHHBIX 0ObEK-
TOB U 3aJaHUI MOXET OBITh UCIIOJIb30BAHO 1 YCTHOE
B3aMMOJICUCTBUE peOeHKa ¢ 3agaHueM (0e3 yJacTus
yuuTesisl), YTO HaeT BO3MOXHOCTb TMOKO MOAXOIUTH
K YPOBHIO OCBOEHUSI peOEHKOM ITMCbMEHHOM peyn.

s ecex ypoeHeii obuyeco obpazosanus (1, C COOT-
BETCTBYIOIIIMMHU YTOUYHEHUSIMU, UIST Pa3IMYHBIX Ha-
MpaBJICHU BBICIIIETO OOpa30BaHUS):

7. HoBu3Ha, Heoxcudarnnocmo 3adauu, TIOCUIBHAS
JIJIs1 KOHKPETHOTO YYEHUKA, UCITONIb3YEeTCSI KaK MOIII-
Hasl TIOJIOXKUTETbHAsE MOTUBALUS 11 Hero. McTouHU-
KOM TS IMUPOKOTO CIIEKTPa HEOXKMITAHHBIX 3adaHuit
SIBJISTIOTCSI, B CYIIIECTBEHHOM CTENIEHU, CUCTEMAaTU3H -
poBaHHBIC 3amauM “3aHUMAaTEIBHON”, “pa3BieKa-
TeJIbHOI”, ONMMMITMATHON MaTeMaTUKH MPOIIEIIINX
croneruii [17, 18]. HeoOxonmmMo OTMETUTh, YTO MHO-
rMe U3 TaKMX 3aJaHuii — MaTeMaTUYeCKH TIyoxKe u
OJIMKe K COBpEMEHHOM MaTeMaTuKe, YeM UCTIOIb3y-
eMBIii CeTOaHS IIKOJIbHBIN MaTepHal.

8. I1pu 3TOM yCIex B OBICTPOM 1 0€30IIMOOUYHOM
pelIeHUM odYepeTHOM “cepuifHOM” 3agauyy TTOBBIIIIA-
IOIIEHACS TEXHUYECKON CIOXHOCTU TaKXe MOXKET
ObITh MOJOXUTEJIbHBIM MOTHBOM B MHAUBUIYTbHBIX
CUTYyallMsIX, HO HUKAK He SIBJISIETCSI YHUBEPCAIbHOMN
eapto. Heycrex He MCMoib3yeTcs KaK OTpULlaTeb-
HbIii MoTuBaTop. C y4yeTOM yKa3aHHbIX MOTUBOB U
WHIWBUAYAJIbHBIX KU3HEHHBIX U 00pa30BaTEIbHBIX
LeJieit, BO3BMOXHOCTEN TpyMNIoBOi pabOThl, YYEHUK
U YYUTEJIb COBMECTHO CTPOSIT JIsl yUeHUKA UHIUBU-
JyaJIbHYIO IOCIEA0BATENbHOCTD 3a0aHUI ONITUMAJTb-
HOW HOBU3HBI U CJTOKHOCTH TSI JOCTVKEHUST UHAW -
BUAYaJIbHBIX 1iefeil. MHAMBUIyalbHbIE 1I€JIU BKIIIO-
YaloT BBIMOJHEHUE O00pa3zoBaTebHOW MpPOrpaMMbl
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Kokl B coorBeTcTBUM ¢ DI'OC 1 MOTYT 3HAYUTE I b-
HO €T0 JIOTIOJTHSITh.

9. OCHOBHBIM MOTHUBOM B TEKYIIIEM ITPOLIeCcCce yue-
HUS SBIISIETCS HE MaKCUMaJlbHOE COOTBETCTBHE Ka-
KNM-TO BHEIITHUM TPEOOBAHUSIM “IIPOBEPOYHBIX pa-
00T”, HE CTUIMaTU3aLM TTOJYYEeHHO 3a TaKylo pa-
00Ty “TpoiiKuU” M IaXe — HEe COOTBETCTBUE OOIIUM
IIJIST BCETO KJtacca TpeboBaHMIM yuuTeisa. Kak mpen-
nonaraer cama npupona ®IrOC, wHaAUBUAYaIbLHAS
LICIb MOXET COCTOSITh B JOCTVKCHUH “YIOBJIETBOPHU-
TEJILHOTO” pe3yJIibTaTa, YTO BOBCE HE SBIISIETCS IPU-
YUHOI IJIsT OTOopYeHUs] MM mnopuuaHusi. Kaxmerit
YYEHUK OPUEHTHUPOBAH HAa COOTBETCTBUE UHOUBUOIY-
ANbHBIM YeasimM, STUMHU LEJISIMA MOTYT SIBJISIThCS YeCT-
HOE TI0JIyYeHME OLICHKH “YyIOBJIETBOPUTEIbHO” U Ha-
JIEXKHOE TPOXOXACHUE TOCyIapCTBEHHOII MTOTOBOI
aTTecTalliy;, UX JOCTIDKEHNE SIBIISIETCSI OCHOBAHUEM
IUIST yodoenemeopeHus: y4allerocs, CeMbU, YIUTENST U
IIKOJIBLI. ECTECTBEHHO, €CJIN 1LIEeIbIO SIBJISIETCS: “CTaTh
WHXEHEPOM, WX IIPOrpaMMUCTOM, MU IIpodecc-
OHaJIOM B (byHIaMEHTaJIbHBIX MaTeMaTUYECKUX MC-
cJIeIOBaHUAX’, TO U MHAWBUIYaJbHbIC MYTU €€ J0-
CTYDKEHUSI JOJKHBI OBITh COOTBETCTBYIOIIIMMMU.

10. KimtoueBbIMUY 37eMeHTaMM YIeOHOM IesTeab-
HOCTH SIBJISTIOTCSI CAMOCTOSITEIIbHOE CO30aHMe, N300~
peTeHre YYeHMKOM 1 IpyHIIaMy YYEHUKOB CITIOCOO0B
¥ IpOLEIyp AeCTBUI, aITOPUTMOB; HAOIIOACHNE U
(MOYTH) CAMOCTOSITETbHOE OTKPBHITUE CBOMCTB, 3aKO-
HOB, (hakToB. K 3TOMy mobGaBisieTcsI U CaMOCTOSI-
TeJIbHOE CO3IaHue ONpeae/IiecHUiA — BRIOOP MOIXOIsI-
X OOIINX TMTOHSATUMA W TEPMUHOB IS OOBEKTOB M
CUTYyalluH.

11. Komnovromep UCTIONB3YETCSI KaK MHCTPYMEHT,
BBICBOOOXIAIOIINI BpeMsl W JHEPTHIO YJaIllerocs
IUIST TBOPYECKON WHTEJUIEKTYaTbHON IesTeIbHOCTH
BBICOKOTO ypoBHs1. Hampumep, mpu TpoeKkTupoBa-
HUW WHIUBUOYAJTBHBIX IIeJe W MyTel MX MTOCTIKE-
HUS MIKOJIbHUKOM HCITOJB3yeTCST BO3MOXHOCTD (HO
He 00513aTeJIbHOCTB) Tepeaauyu KaJIbKYJISITOpY OIle-
panmii Hax 9YMclIaMy U alreOpandeCKUMM BBIpaKe-
HUSIMU.

braromapst mudpoBBIM TEXHOJOTUSIM BO3HUKAIOT
NPUHIUINAAIFHO HOBBIC, HIMPOKHE BO3MOXHOCTH
[19]. Hampumep, cucteMbl TMHAMWYECKOM TeOMET-
pUH IO3BOJISTIOT OOHAPYKMBATh HOBBIE TeOMeTpHUYIEC-
CKME 3aKOHOMEPHOCTH, MOATBEp:KIacMble TOKa3a-
TesibcTBaMU. T1OHSATUSI MaTeMaTUYECKOro aHalii3a B
mdpoBOI cpele MPpUOOPETAIOT HAITISIAHBINA CMBICI,
o0ecIIeuynBaloIInii UX peajJbHOE OCBOSHME U UCITOJIb-
3oBaHMe. HakomieHHbIe B GU3NYESCKOM UM OMOJIO-
TMYECKOM DBKCIIEpUMEHTE MaHHBIE II0JIy4YaloT Ha-
NISIHHOE TIpeACTaBJIEHUEe, MOTYT OBITh IIpOaHaIu3H-
pOBaHbI UM COIIOCTaBJEGHBI C MaTeMaTU4YECKOM
MOJEJIbIO. 3allpOorpaMMUPOBAHHBINA yJaIlIMMCSI IIe-
pebdop BapMaHTOB MOXET IaTh HY>KHBIN OTBET, JTOKa-
3aTh €r0 OTCYTCTBUE, WU IIOICKa3aTh HaIlpaBJeHUE
noucka. CHUCTeMBI KOMITBIOTEPHOM anreOpbl MO3BO-
JISTIOT HAaXOJIUTh TOYHBIC PEIICHUS U CTPOUTH rpaduKu
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IIJTIsI BCEX IIKOJIBHBIX M YHUBEPCUTETCKUX YPaBHEHUI
U elle MHoroe apyroe. B anreGpe MoxHO mnepenaTh
KOMITBIOTEPY pellleHIE ypaBHEHNIA KOHKPETHOIO B1-
J1a TI0CJIe TOTO, KaK YYeHUKY YIaJIOCh N300pecTy, Ipu
MOIEPXKKE YUYUTENIsI, CITIOCO0 pellleHUsT 9TUX YpaBHEe-
HUIA.

ITpoBo3arialiaeMblie CeroaHsT Pe3yabTaThl IIKOIb-
HOM MaTeMaTHKM (OpUEHTUPOBAHHBIE, IIPEKIE BCe-
ro, Ha MHXXeHEepHOoe 00pa3oBaHMe TIEPBOIi ITOJTOBUHBI
XX B.), MOTYT OBITb JOCTUTHYTBHI OOJbIIEH HONEH
yJanimxcsi, Ha 0oJjiee BLICOKOM ypOBHE U IJIsI OoJjiee
IIAPOKOI0 Kpyra 3ajgad, eclii, Kak U “BO B3pOCJIOi
KU3HU”, IJI9 UX pelleHus IKOJIbHUKaM OydeT pas-
pEILIeHO MCIIOJIb30BaHUe KoMITbioTepa [20].

12. B cucreMe IOArOTOBKU MPOdeCCHOHATbHBIX
MaTeEMaTUKOB HEOOXOAMMO TPEIyCMOTPETh OCBOE-
HY€ KOMITBIOTEPHBIX MHCTPYMEHTOB MOAAEPKKHN Ma-
TEMaTUYECKOTO OTKPBITUS 1 AoKa3zaTelbcTBa [21]. To
Ke clielyeT TPeayCMOTPETh B MOATOTOBKE yUUTeNei
MaTeMaTuKu U nHopMaTtuku. [1pu aToM, Kak U st
yYaiuxcsl, ypOBEHb CJIOXHOCTU pEIIaeMbIX 3amad
JUJTSI pa3HbIX CTYAEHTOB MOXET ObITh BEChMa pas3jiny-
HBIM, BaXKHBIM SIBJISIETCSI OCBOSHUE HA UHAMBUIYaIb-
HOM YpPOBHe 00l11eii METOI0JIOTUM U MOJEJE NHTEI-
JIEKTYaJIbHOM eI TeIbHOCTH.

13. B cucremMe wWHXKEHEpHOI MOATOTOBKM pPEYb
JIOJKHA UATA O MPUOOPETEHUH OITbITA MCITOJIb30Ba-
HUS BCEX MHCTPYMEHTOB KOMITHIOTEPHBIX BbIYMC-
JICHUIi, B TOM YMClIe — alreOpandyecKux, aHaAJIUTU-
YeCKUX; MaTeMaTUKHU, JiexXallleii B OCHOBE CUCTEM
MOJCINPOBAHUS U MPOEKTUPOBAHUS IJIsI COOTBET-
CTBYIOLIE WHXeHEePHOI obnactu. B cucteMe ryma-
HUTApHOTO 00pa3oBaHUsI MaTeMaTU4ecKas aesiTeb-
HOCTb MOKET OBITh HaIlpaBJIeHa, IIOMUMO ITpodeccu-
OHAJIbHBIX MPUMEHEHUil, HampuMep, B 0O0pabOTKe
€CTECTBEHHOTO SI3bIKa, MEAUIIUHCKOI TUaTHOCTUKU,
WINA Iopuaddeckux 0a3, Ha (opMUpOBaHUE IIpEI-
CTaBJICHUII O TOM, “Kak 3TO paboTaer”, “IeMHCTU-
$UKanio” NCKYCCTBEHHOTO MHTEJJICKTA.

14. TIlpuHIIMIIMAIBHO BO3pacTaeT poJb JokKasa-
meavcme. B cylliecTByIOlIIel IKOAbHONM MaTeMaTHKe
OKa3aTeIbCTBa B alfeOpe pyauMEHTapHBI, TTPAKTH-
YeCKM OTCYTCTBYIOT. He MCITob3yeTcss BO3MOXXHOCTD
JaThb YyYEHUKaM CaMOCTOSITEJIbHO MOCTPOUTH B MO-
CJIeIOBaTeIbHOCTHU 3a7a4 MUKPO-“TeOpHrI0”, HAIIp1-
Mep, pellieHNs KBaApaTHBIX ypaBHEHUIA; T1eJTb IpyTast —
KaK MOXHO CKOpee U HaJeKHee BbIyYUTb TOTOBBIE
GopMyIbl WU “TIpueMBbl” pEelLIeHUS KJIACCOB YpaBHE-
Huii. TouHble MOKa3aTeabCTBa B aHAIM3€ HE MOTYT
OBbITb OCBOEHBI OOJIBIIMHCTBOM IIKOJILHUKOB, — MO-
MHMO HEOOXOIMMOCTH OCBOCHUS HETPUBLIYHOTO
MOHSITUIHOTO amrapara, gaxe MpoLecc MOHUMaHUS
JloKa3aTeJIbCTBAa TpeOyeT CIIOCOOHOCTU YIep>KUBATh
BHMMaHWEe HAa MOHOTOHHBIX MaTeMAaTHYECKUX BBI-
KJIagkax B TeUeHHUe ITMTEIbHOTO BpeMeHH. JJoka3a-
TEJbCTBA B T€OMETPUM, HACIEAYIOIIUE MOYTECHHYIO
IBYXTBICSTYEIICTHIOI TPAIUIINIO, OKa3bIBAIOTCS BHE
30HBI OJIVKAWIIIEeTro pa3BUTHS IJIsI OONBIINMHCTBA J1a-
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Xe “XOpOIIMCTOB” M OTIMYHWUKOB: 3TO B JIyUIIeM
cilydyae — MaTepuall IJIsl BEIyYMBaHUS I BOCIIPOU3BE-
JIEHUSI C OTPAHUYEHHBIM TOHUMAHUEM.

IIpy 5TOM MOTPEeOHOCTH BOCIMTAHUS Yy MAacChl
y4ammxcsl KyJIbTyphl J0Ka3aTe/IbCTBA OIIyIIalach U
TTOCTOSTHHO (pOopMaJIbHO MpPOBO3IJIallIajach Kak 00-
pazoBaTelibHasl 1eJlb U PaHbIIIE; CErOAHSI BaXXHOCTh
JIoKa3aTeJbCTBa TOJBKO BoO3pacTaeT. Bo3MOXHOCTH
pa3BUBaTh MaTeMaTUKYy J0Ka3aTeJIbCTB CErOAHS MO-
KeT ObITh 0OecrneueHa KOMITbIOTEPHBIM 1 MTHBIM 9KC-
MEPUMEHTOM U HaOJIOAEHUEM, NAIOIIMMU MaTepuall
JJIS BBIABU2KCHU S, ITIPOBCPKU, OITPOBCPKECHU S TUITO-
Te3 JJis J0Ka3aTeJbCTBA. DTO IPOUCXOIUT, B TOM
YlCcJie B TEOMETPUHU, TIe CaMOCTOSTEIbHOE ITOCTPOe-
HY€ 10Ka3aTeJIbCTBAa YYSHUKOM CTAaHOBUTCS IIPUOPH-
TeTHO# Lesiblo. HakoHell, yImoMsIHyThIe BbIIIE “3a-
HUMaTelbHbIe” 3a1a4yu, Kak U 0oJjiee IIMPOKUIA KPyT
3amay, cerogHsi oTHocsmuxcss K Computer Science,
JIal0T 3HAYMTEJIbHBINA MPOCTOP IJIs JTOoKa3aTeIbHBIX
pacCyXIeHU pa3nndHbIX (opM U YpoBHeu. Baxk-
HBIM IIPUMEPOM 3[IE€Ch SIBISICTCSI MHIYKTUBHOE JOKa-
3aTeJIbCTBO COOTBETCTBUSI MPOTpaMMbl (aJITOPUTMA)
cucteMe TpeboBaHUIl — crieuupUKALIUH.

15. OnHUM U3 BaxKHEHIIMX KICTOYHUKOB coaepKa-
HUS Y 3aJaHUI IjI1 MaTeMaTUIeCKOro 00pa3oBaHUSI
CTAaHOBUTCSI NPOCPAMMUPOBAHUEe — HAa MUHUMAJIbHOM
aJITOPUTMUYECKOM SI3bIKE B COOTBETCTBYIOIICH yueO-
HOI1 cpelie WJIM Ha BapyaHTaX CyIIeCTBYIOIINX “IIpO-
MBIIIUICHHEBIX” SI3BIKOB MIporpaMMmupoBaHus. IIpo-
rpaMMHUpOBaHNE OOBEIVHSIECT BO3MOXKHOCTU BKCIIE-
puMeHTa (B TOM YHCJIe — IPH OTJIaaKe IIPOrpaMMBbI),
4acToO — BU3yalu3aluM, “00bEKTHUBU3ALIMMN~ OIIN-
00K 1 MHEIX nedeKToB padboThl. OHO Xe MOXET pe-
IaTh ¥ 3a7a4y BOCIIUTAaHUSI aKKYypaTHOCTH, HEOOXO-
IVMMOCTH CJIEIOBaHUS IIpaBUJIaM U T.II., HA pellIeHUE
KOTOpOI TIpeTeHAyeT IIKOJIbHAasg MareMaTtuka [22].
O nmokazarelibCTBaxX B IIPOrPaMMMPOBAHUU MBI YXKe
YIIOMSTHYJIU.

16. Owubka B pellieHUU 3a1a41 — BaXKHas COCTaB-
JIsTIoniasi 00pa3oBaTeIbHOIO IIpolecca. DTo MaTepu-
aJI 1J1sl BBIpaOOTKM y YIYCHUKA YMEHUS UCKaTh Yy ce0s
omuroOKu (IMpuYeM, HEe TOIBKO B MaTEMaTHKE), MC-
MOJIb30BaTh Pa3JIMYHBIE CIIOCOOBI OOpPATHOW CBSI3M
(mpoBepKu). DTO mpeaAMeT IS JajbHEIIe paOoThI,
JIYYIIIeTO MOHMMAaHUS Y4eOHOro KOHTEHTa. DTO BaxK-
HBIM MaTepua IJIs1 pa3roBopa yUYUTess ¢ YYSeHUKOM,
COBMECTHOTO TUIAaHUPOBAHUS JaTbHEMUIIIEro MpoaBr-
JKEHUS 10 €70 MHAMBHUAYyaJlbHOI TpaekTopuu. Kiro-
YEBBIM 3/IeCh SIBJISIIOTCSI U3MEHEHUE TI0AX01a, U3Me-
HEHUE peaklMy yUuTesist 1 00pa3oBaTe/ibHON CUCTe-
MBI B 1I€JIOM: He TIOpUIIaHUEe U HaKa3aHUe 32 OILINOKY,
a TOBOJ U MaTepuaJl JJIsl yaydllleHUs pabOThl Y4eHU -
Ka U CBOEil pabGoThl, MPOABUXEHUE K JOCTUXECHUIO
3arulaHMpoOBaHHOTO pe3ynabrara. [1oje3HbIM MOXKeT
0Ka3aTbCsl U PACCMOTpPEHUE OIIMOKU YYUTENs], Kak
cAeJaHHOW HaMepeHHO, CO3HATeJIbHO, TaK U peaslb-
HOWM, CclaydyaiiHOW OIIMOKW: YYUTEIb OIIUOAeTCs U
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YUHUTCS, KaK M YYEHUK, U OTO — BaXKHasl TTO3UTUBHAS
4acTh 00pPa30BaTENBHOTO MPOLIECCa.

17. Mooeauposanue peasvHocmu — BaKHEWIIAS
yacThb MaTeMaTU4YeCKOro oOpa3oBaHUs, IPEeACTaB-
JIeHHasT B CETOOHSIIHEM IIKOJILHOM MaTeMaThde-
CKOM 00pa3oBaHMU OYeHb CKymHO. B matemaTuke —
3TO “TeKCTOBBIe 3agaun’”, B peanusx XIX Beka, c
IIa0JJOHHBIMU PACCYKICHUSIMU U OSIHBIMU YpaBHE-
HussMu. Heckonbko nydiiie aejio o0CTOUT B (pU3HUKeE,
I1e KPyT SIBJEHUM pealbHOCTU U KJIAaCC UCIIOJb3ye-
MBIX MaTeMaTUYeCKUX cpel Iupe (HalipuMep, Mc-
MOJIb3YeTCsI MUHUMaJIbHAsI TPUTOHOMETPUS — Ta,
KOTOpasi, COGCTBEHHO, TOJbKO M HYKHa UISI 4YeTO-TO
coJiepxKaTeJIbHOIO, U3 BCeil IIKOJIbHOII TPUTOHOMET -
pun). bnarogapst mpuMeHeHWIO HUMPPOBBIX MOAEIEH,
BBICBOOOXIEHUIO BPEMEHM 3a CYET IPUMEHEHMUS
KOMIIbIOTEpa [JjIs ajreOpandeckKux U apudmerude-
CKUX BBIYMCJICHUI, MOACIUPOBAHNE CTAHOBUTCS Ce-
PbE3HOM, pealbHOI M KpaliHe aKTyaJbHON LIKOJb-
HoW TeMoii [23]. Ero BaxXXHOCTb B BbICIIIEM 00pa3oBa-
HUY OYEBUIHA, TaM Jiejia OOCTOSIT HECKOIBKO JIyYIlIe.

18. 3amauu yughposoeo 3adaunuxka B CUIY OTCYT-
CTBUSI OTpaHUYEHUIT OYMaxKHOTO 0ObeMa, 06pas3yioT
CIIEKTP, HAMHOTO 00Jiee ITMPOKUIA 10 OXBATHIBAEMOM
TeMaTUKe M TIyOOKMA IO YPOBHSM CJIOXKHOCTU
(BKITIOUAsE caMble TIPOCThIC 3aJaHUsI), YeM B Tpaau-
LIMOHHBIX IIKOJBHBIX 3agayHuKax. Mcnombayercs
HAKOIIJICHHBII B KYJIBTYpE 3a CTOJIETUS KOPITYC 3aH1-
MaTeIbHBIX 3a7a4, OIMMITMAIHbIX U T.1. Lludposoii
3aJaYHUK MOXET CollepxKaTh HEOTPaHUYEHHOE KOJIH -
YeCTBO 3aday pasjIMYHOM CJIOXKHOCTH, WJLIIOCTpa-
OniA, B TOM YUCJIe — OTMHAMWYECKNX, “TIOOCKAa30K”,
KOMMEHTapueB M T.O., oOecIieuynBasi IMOTPEOHOCTH
IIMPOKOIO KPyra yJalluxcs U MO3BOJISAS UM BBICTpa-
WBaTh UHINMBUAYAIIbHbIE 00pa30BaTeIbHbIE TPACKTO-
puu.

B cBs3u ¢ onrcaHHOM KapTI/IHOP,I, Jaxe €CJIn COo-
IJIACUTBCS C HEW B EJIOM, NI C OTACIbHBIMU €€ 2JIC-
MEHTaMH, BOGHUKAIOT €CTCCTBCHHBLIC BOIIPOCHI:

» Kakme ycunus IIKoJbl, TOCyIapcTBa, pOaUTe-
Jiel moTpeOyIoTCsI, YTOOBI COBUHYTh CUTyalldIO B
MpeaI0KeHHOM HaIlpaBJIeHUN?

» Kakoit nmpenblayliuii 1 HBIHEITHUM OIBIT MOT
OBl OBITH B 3TOM CMBICJIE TTOI€3€H?

» Kakue ecTb 1 BO3HUKAIOT MPEMNSITCTBUS HA 000-
3HAYEHHOM IIyTu?

bonbmuHCTBO cTraTeil JaHHOTIO BbIITYCKaA — J€-
MOHCTpalud U A€Taan3dalnusd pe€aan3dallv nepeymc-
JICHHBIX ITPUMHLUIIOB MW ITOIIBITKA OTBC€TUTH HaA I10-
CTaBJICHHBIC BOIIPOCHI.

IMpyHLIMTIMaTBHBIM TSI HAC SIBJISETCS TO, YTO MC-
clieqoBaTeibcKasi paboTa KaK HEOOXOOWMBIN BJie-
MEHT 00pa30BaTeJIbHOM IpOrpaMMbl MOXET COIEp-
XaTh 3JIEMEHTHI “abCOIOTHO” MCCIIEA0BATEIHCKOTO
YPOBHSI, T.6. HE IIPOCTO IIpeajiaraTh ydaliemMycs
MIPOUTHU TIyTh, YXe IPOMIEHHBIA MpodecCUOHATb-
HBIMM MaTeMaTUKaMU, a peaTbHO TTOMBITAThCI HANTH
MaTeMaTH4YecKue NoKa3aTeJbCTBa HOBBIX (pakToB. B
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CBSI3M C 3TUM MBI ITOMEIIaeM B BBITYCK cTaThlo “Cosna-
HYe HOBOI MareMaTuKU IKojabHuKamu” (A.JI. Ceme-
HOB. C.®. ComnpyHos, M.A. UBanos-Iloronaes), oT-
HOCSIIYIOCS K HCCJIENOBATEIbCKOM pabOTe IIKOJb-
HUKOB B mnporpamme OOpa3oBaTelbHOIO IIEHTpa
“Cupuyc” mo TeOpuM OIpEeaeIMMOCTUA. MBI TakxKe
BKJTIOYaeM cTaTbio “D@d(eKTUBHBIN MONCK JIMHEIHO
pactyux kondurypauuii B TAG cucteme {0 — 00,
1 — 1101, 3}” (H.B. KypuieHko), rie pelieHue 1aB-
HoO crostB1Iei TTpobsembl IlocTa n3 o61acT KOMOM-
HATOPUKMU CJIOB MOJYYEHO C MOMOIIbIO KOMITbIOTEpA
u 1uuKi 0030poB H.A. BaBuosa: “Komnbrorep Kak
HoBasg pealbHOCTh MaTeMaTuku: I. Personal ac-
count”, “KoMnbploTep Kak HOBasl peaJlbHOCTb MaTe-
matuku: 11. I[Ipo6aema Bapunra”, “KommnbsoTep Kak
HoBas pearbHOCTh MaTemMaTuku: I11. Ynucia MepceH-
Ha U CyMMBI aenauteneii”, “KommbloTep Kak HoBasl
peanbHOCTh MaTeMaTuku: IV. IIpoGiaema l'onpmba-
Xa”, OTHOCSIIMXCS K IIPUMEHEHUIO KOMIbIOTEpa B
OKOHYATEILHOM pa3pellleHUU KJIaCCUUYECKUX MpOo-
671eM Teopun yncen. GopMyIUPOBKU ITPOOIIEM U pe-
3y/JIbTaTOB U B TOM, U B JPYroM ciiyyae AOCTYITHBI
mKoJbHUKaM. IIIKOJIBbHUKH, C OMHOI CTOPOHBI, MO-
T'yT CAMOCTOSITEJIFHO IIPONTH KaK1e-TO KOHKPETHEIE
yXe MpolaeHHbIE UCCIEA0BATEILCKIE MapIIPYThl, C
JIPYTOM — MOJYYUTh HOBBIE PE3yJbTaThl IO CMEKHBIM
TeMaM.

3. PEAJIbHOE COCTOSHHME JEJI
B POCCUNCKOUN MACCOBOMU IHIKOJIE

Pacnpoctpaneno yoexxmeHre 0 TOM, 9TO COCTOSI-
HUE MaTeMaTUYeCKOTo oOpa3oBaHUS CYIIECTBEHHO
YXYIOILIMIOCh B TMOCTCOBETCKUII Tepuon. B ompene-
JICHHOM CTeNeHU 3TO TaK U €CTh U OOYCJIOBIIEHO, B
TOM YMCJIe, CHUKEHUEM BaXKHOCTU U TIPECTUKHOCTU
WHXEHEPHOro 00pa30oBaHUs B CTpaHe, riue ObUT pa3-
pyIIeH BOCHHO-TIPOMBIIILIEHHBIM KOMILUIEKC, a TaK-
XK€ pa3MbIBAHUEM CUCTEMBI aBTOPUTETHOCTHU: aBTO-
puUTEeTa BIIACTU, POAUTEIICH, IIIKOJIBI.

B 10 ke BpEMA COBETCKOC MaTEMaTN4ICCKOEC 06pa—
30BaHUE B MACCOBOM IIKOJIE TOXE HE caenyer uaca-
JIN3UPOBATh. an/IBeﬂeM JABE XapaKTCPHBIC LUTAThI
663y0JIOBHbIX aABTOPUTCTOB B JIaHHOIT 06J1aCTH.

W.B. ApHoinbn [24]: “B mpakTtuke mpenogaBaHus
JieJlo oOCTOMT TakK. 3a OCHOBY INMPUHUMAETCS OJUH
WJIM HECKOJIbKO COOPHMKOB 3a/1a4u, U3 KOTOPBIX Ipe-
rnomaBaTe/lb BbIOMpAeT T€ WU HHbIE IO CBOEMY
ycMoTpeHuto. Tpaauiiys obecreunBaeT B U3BECTHOM
Mepe TO, UYTO HEKOTOpbie OmpeleeHHbIC TUIIbI
“apn(pMEeTUYEeCKOro paccyXaeHus1” OyoyT KakK-To
MPENCTaBIEeHbI, HO YTO 3TO 3a TUIIbI, JOCTATOYHBI JIN
OHM MJIM, HA0OOpPOT, B OOBIYHOM MaTepuajie eCTh
JIMIIHUI GaJijiacT, Y4ero MUMEHHO Halo0 JOOUBAThCS OT
YYEHUKOB, — Ha BCE 3TO HE aeTcs CKOJbKO-HUOYIb
orpeneseHHOro oTeeta. bosee i MeHee “ycTaHOB-
JIEHO”, 4TO yYalllMXCsl HaJl0o HAy4YuTh peliaTh 3agauyu
Ha “cMmemreHue”, Ha “TIPOIIOPHIMOHAIBHOE Ieie-
HUe”, Ha “COBMECTHYIO paboTy”, Ha “IBUXXEeHME”, Ha
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“TmporeHTH”, Ha “TpoitHoe mpaBwmwio”. Ecam cripo-
CUTh O METOJIaX PelIeHMs], TO OTBET OrPaHUYNBACTCS
OOBIYHO TPUBHAJILHBIMU COOOpaKeHUSIMU 00 aHAJIU -
TUYECKOM U CMHTETUYECKOM METOME, O Pa3I0KEeHUU
CJIOXKHOM 3aa4M Ha Psifi IPOCTHIX, O CITIOCO0E IIpUBe-
JIEHUS K eIMHUIIE, O CITocoOe MponopLuii, 0 3agavax
Ha “npenmnonoxeHue” (“IpeanoloXnuM, 4TO KaxKI0-
ro copTa KyIJIEeHO OMMHAKOBOE KOJINYECTBO”). Yue-
HUKOB — B TOM WJIM MHOM NOPSIAKE — 3HAKOMSIT C CO-
OTBETCTBYIOIIIMMU “THUIIaMM”’ 3amad, IIpudeM ooyde-
HUE pElIeHUIO 3a7ay CIUIOIIb M PSIIOM CBOIUTCS K
peuenType U “HaTaCKMBaHUIO”, K MTACCUBHOMY 3aIlo-
MUHAHUIO YYEHUKAaMH HEOOJIBIIIOTO YKMCJIa CTaHIapT-
HBIX MPUEMOB PEIICHUS] M y3HABAHUIO IO TeM WU
WHBIM ITpU3HAaKaM, KaKOli M3 HUX HaJI0 IPUMEHUTH B
TOM WJIM MHOM ciydae. KoaudecTBo 3agay, KOTOpbIe
YYEHUKHU PEIIaloT AEUCTBUTEIbHO CaAMOCTOSITEIBHO,
C TeM HaIIpSKEHMEM MBICIN, KOTOPOE U JOJIKHO SIB-
JISITbCSI UICTOYHUKOM ITOJIE3HOCTH IIpoliecca pelre-
HUS 3a1a41, HAYTOXHO.

B ntore — nmosiHas 0€CIIOMOIIIHOCTDh Y HECITOCOO-
HOCTb OPHMEHTUPOBATHCSI B CaMBIX IIPOCTEMIINX
apupMeTUUECKUX CUTYalUsIX, IIPU pelleHUU YKHCTO
NpakTUYECKUX 3a1a4, B JaJibHElIIeM, B ajareope —
HeyMEHME COCTaBJISITh U MCCJIENOBAaTh YPAaBHEHUS U,
BOOOIIIe, HEYMEHME BBIIATH 3a Ipelelibl Y3KUX (op-
MaJIbHBIX CXEM, — CJIOBOM, TO, YTO IIOTOM XapaKTepu-
3yeTcsl, KaK “OTCYTCTBUE MaTEeMaTHM4YECKOI'O pa3BU-
TI/IH”.”

A. S. Xunuun [25]: “Kak-To MHe IIpUIILIOCH
CIIPOCUTHh HECKOJBKO OMNBITHBIX YYMUTEIei IISIThIX
KJ1aCCOB O TOM, KaKOii MpUMEPHO MPOLIEHT yJYallluX-
Csl IEMCTBUTEIBHO Hay4daeTcsl peliaTh apugpmMeTnde-
CKHe€ 3a1a4M, He SIBIISTIONIAECS IPOCTHIMUA BhIYMCIIM-
TeJIbHBIMU MPUMEPAMHU, T. €. TaKue, riae crocod pe-
IIEHUs, KaK Obl MPOCT OH HU ObLI, JOLKEH OBITh
HaiigeH camMuM ydamumcs. M3 Bcex oIpoIIeHHBIX
MHOIO YUYUTeJIei TOJIbKO OAWH YTBEPKAa, YTO STOMY
HUCKYCCTBY yIaeTcsl HAydyuThb A0 15% yuwalnmxcs; Bce
JIpyrue TOBOPIWJIM, YTO JIMIIb OTIOEIbHBIC YJaIlleCs
OBJIAJIEBAIOT 3TUM MCKYCCTBOM, a HEKOTOpBIC Aaxe
3asIBJISIJIM, YTO “3TOMY BOOOIIEe HAYyYUTh HEBO3MOX-
HO”. KOHEeUYHO, peImB LEJbIi pSII COBEPIIESHHO O -
HOTUITHBIX 3aJa4, YYeHUK Oe3 TpyJa pelLInT 3a1a4y B
TOYHOCTHU TOTO Xe TUIla (3TUM OOBSICHSICTCS OTCYT-
CTBHME CIUIOIIHBIX ITPOBAJIOB Ha 3K3aMeHaX U KOH-
TPOJBHBIX paboTax); HO TOOUTHCS, YTOOBI YUEHUK Ca-
MOCTOSITEILHO Hallle]I pellieHUE 3a1a91 HOBOTO, XOTSI
OBI OYEHBb ITPOCTOTO TUIIA, — 3TO, IO SAMHOLYIITHOMY
MHEHUIO yUuTeJIeil, eCcTh Aes10, yaalolleecsl TOJbKO B
CaMbIX UCKJIIOYUTEIIbHBIX CTydasX.

Takum o6pa3oM, Kak pas3 To “pa3BUTHE COOOpa3U-
TEJIbHOCTU”, KOTOPOE Yy Hac JIIOOST BBICTABIISATh KaK
OCHOBHYIO 11eJ1b BBEIEHUS “TPYAHBIX 3a1a4”, OKa3bl-
BaeTcsl, HUKAK He ymaeTcs Naxe Yy JY4YIIUX y4duTe-
Jeir.”

Takoe mojoxeHue el ObIJIO BHI3BAHO, B YACTHO-
CTH, LIEJIBIO “WHIYCTpUAIM3ALNN~ IIKOJILI B Pa3Ind-
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HbIX cMbIcax. C OMHOM CTOPOHBI, MOATOTOBKA Oy1y-
IIMX MHXEHEPOB U TEXHUKOB OblJIa BaxKHEUIIICH 11e-
JIbIO, C IPYTOM CTOPOHBI, “BbIpalllMBaHUE” CUCTEMBbI
BceoOl11lero o0pa3oBaHMsl, HAUMHas OT YPOBHS /M-
TapHOro, KOTOPO€E ObLJIO B JOPEBOJIOLIMOHHOE Bpe-
Ms1, TpeOOBaIO “UHAYCTPUATBbHBIX METOMIOB.

BazkHeiiluuM coObITUEM B MaTeMaTUYECKOM OO-
pa3oBaHUM, HO HE B MAaCCOBOI IIIKOJIe, ObLIO CO3da-
HHUE CIICOUAIM3UPOBAHHBIX MaTeMaTHUECKMX IIIKOJI
U KJIaCCOB, 00 3TOM y>Ke TOBOPUJIOCH BBIIIIE.

B oO61ienikoibHOM Xe MacCOBOM MaTeMaTuue-
CKOM 00pa30BaHUMU CYIIECTBEHHBIM ObLIO BBElIeHUE
B cepenuHe 1980-x rT. Kypca uH(pOpMaTUKU BO BCeX
cTaplMX 1IKojax cTpaHbl [26]. IlIkoiia He oTTOpIjIa
3TOT KYPC, XOTSI BO MHOTHMX CJIy4asiX €ro aJilrOpuTMO-
MaTeMaTUYeCcKoe coliepKaHue YAaCTUYHO ObLIO 3amMe-
HEHO OCBOEHHEM MPUKJIAAHBIX KOMIBIOTEPHBIX Ha-
BBIKOB. TeM He MeHee OOJIbIIMHCTBO YUallliXCs CeTro-
JIHSI TIOJTydaeT XOTs1 Obl MUHMMAJIbHBIN OTIBIT pellle-
HUS 3amad 1o pa3paboTKe aJropuTMOB U JIPYTUX
3aJlay COBPEMEHHOU MaTeMaTUKu, pa3HOOOpa3sIIux
pelleHre CTaBIIUX TPaAULIMOHHBIMU TUTTOBBIX 3a/1a-
HUM (JlorapuMUYecKux HEPaABEHCTB W TEKCTOBBIX
3aJa4 Ha IepeauBaHue). PacripocTpaHeHO MHEHUE,
YTO HaJIMYMe 3TOro Kypca B IIKOJIe COAeHCTBOBAJIO
MPUTOKY BBIITYCKHWKOB B MaTeMaTU4YeCcKUe Harpas-
JICHUsI BBICIIErO W CpedHero IMpodecCcuoHaIbHOIO
oOpa3oBaHus 1 Ha paboty B UT-chepy.

C nauvana 2000-x rr. BMacCOBOM Kypce MaTeMaTu-
KU MOSIBUIVICH pa3Ieibl TEOPUU BEPOSITHOCTEN U Ma-
TeMaTudeckoil cratuctuku. CoOoTBETCTBYIOLIMNE 3a-
JIaHUS BXOIST U B TOCYJapCTBEHHYIO UTOTOBYIO aTTe-
CTallMIO, 3TO TaPaHTUPYET, YTO YKa3aHHBIE pa3aesibl
“mpoxoadaT” B TOIABISIOMIEM OOJBIIMHCTBE IITKOJI
CTpaHBI.

Cranmapt 2009 1. [27] u mocienoBaBIlve 3a HUM
BapuaHThl CTaHAAPTOB /IS HayaJbHOTO OOpa3oBa-
HUs [28] 04eHBb KpaTKO, HO BCE K€ MEPEUNCIISIIOT HO-
BBbI€ DJIEMEHTHI, COOTBETCTBYIOIIME paccMaTpuBae-
MOMY HaMU TIOAXOAY, Kypca MaTeMaTUKU B COCTaBe
equHOI obOractu “MaremMaTuka U nHGopMaTHUKa”.

OTBeyamlasl ONMMCAaHHLIM MpUHIMUNIAM (B 4acT-
HOCTU, TPUHIUITY BBICOKON HOBU3HBI 3aJaHUIA)
onmumnuana “KeHrypy”, He Tomuep:KuBaemMasl rocy-
JIapCTBOM, B T€UEHHUE NECATUICTUI TIPUBJICKAET yda-
IIUXCSI U YUYUTEJIEH B JeCATKaX MPOLIEHTOB Hayajlb-
HbIX 1m1Koa Poccun [29, 30].

be3ycnoBHO, B caMBIX pa3HBIX 00pa30BaTEIbHBIX
CHUCTEMAaX, B TOM YUCJIE€ — B POCCUMCKOI, BaxKHEM-
UM (PaKTOPOM, OIPEACISIOIIUM CoAepXKaHue 00-
pa3oBaHMs, SIBJISIETCS BBIITYCKHOI K3aMeH, B HallIeid
CTpaHe — rocyJdapCcTBEHHasl UToropas arrecrainus. B
Hell oTpaxXeHbl MEePEUYUCICHHbIE B JAHHOM paseiie
M3MEHEHUS: €CTh 9K3aMeH 110 MH(MOpMAaTHKeE, B 9K3a-
MEH MO MaTeMaTUuKEe BKJIIOUYEHBI 3a1aHUS 10 TEOPUU
BEPOSITHOCTEIT M1 MaTeMaTUIEeCKOM CTaTUCTUKE, KPO-
M€ TOTO, 3TOT 3K3aMEH HaeT IIpUMep MacCOBOIO W,
OYEBUIHO, BBICOKOHAMIEXKHOTO  MCIOJb30BaHUSI
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OCHOBAHUA MATEMATHUYECKOT'O OGPA3OBAHUA 9

LU (GPOBBIX TEXHOJIOTUI, MEPCOHATIBHBIX KOMITBIOTE-
POB B 0011Ic00pa30BaTEIBLHOM IIPOIIECCe:

* ¢ camoro Hagajga EI'®D MunanoHBI cTpaHUII pa-
00T BBIMYCKHUKOB OLIM(POBBIBAIOTCS, OLIM(PPOBKA
repenaeTcs 1o JUHUSM CBSI3U B €IUHBIN (peaepaib-
HBIM LIEHTP, a OTTyda BO3BpaIllaeTCs B PETMOHBI K
BKCIlepTaM, K pesysibTaTaM MPOBEPKU UMEET NOCTYI
KaXXIbIi BBIMYCKHUK U T. I1.;

* B TCUCHUEC psdda JIET YCTHas 4aCTb 3K3aME€Ha I10
MHOCTPAHHOMY A3bIKY MCITOJIb3YET KOMIIBIOTED AJIA
BOCIIPOM3BCIACHMA U 3alIMCH PCUYU,

* ¢ 2021 r. komIbloTep Mcnoiab3yercs B T'MA no
nHpopmaruke 3a 11 knacc, B 'A 3a 9 kiacc — eme
paHblIIe;

* mpaBwia npoBenenus I'MA 3a 9-it kimacc (mo-
IMycKaloliue 0oJibliiee pa3HOOOpa3ue Mo peruoHam)
MpeaycCMaTpUBaIOT BO3MOXHOCTh OoJjiee IITUPOKOTO
MMPUMEHEHUS IU(POBBLIX TEXHOJIOTUIl, B YACTHOCTHU
— KaJILKYJISITOPA, B pa3HbIX MpeaAMeTax (HO He B MaTe-
MaTHKe).

IMangemuss COVID He orMeHmIa 1mkoay B Poc-
cun, Koncrutyuusi P® u 3akoH 06 o6pa3zoBaHUMU
MIPOIOJKAIM AeiiCTBOBAaTh, HO MX pealnu3alysl 1o-
TpeboBajia MAaCCOBOI0 NMPpUMEHEHUsI LIUPPOBBIX TEX-
HOJIOTUi1 B 0Opa30BaTeIbHOM IIPOLIeCCE, B TOM YHCIIEC —
B MaTematuke. [Ipu 3ToM rocymapcTBo He ITOHECIIO
CKOJIbLKO-HUOYIb CyllIeCTBEHHBIX 3aTpaT. Bo3Bpaiie-
HUE K “HOPMAaJIbHON” XKW3HU, BUAUMOE MHOTHUMU
KakK status quo 10 MaHAeMUH, CETOAHSI MOXET ITOMe-
1IaTh aAcKBaTHOM OLIEHKE OITbITa, HAKOIIJICHHOTO B
STOT IIePHUO/I.

[Mudposas TpaHchopmalsi MaTeMaTUYECKOMN
y4yeOHOI AeaTeIbHOCTU yvaluuxcs unet u B Poccun,
U BO BCeM MUpe. B COTHSIX poccUiicKMX IIKOJ yuuTe-
Jisl, HECMOTpPSI Ha OTCYTCTBUE CEPbE3HON crnelrab-
HOIi JOTOJHUTENbHOI TOATOTOBKM, MOPAaJIbHOTO,
WX MaTEPUATIbHOTO CTUMYJIUPOBAHUS, YXKE NeCATU-
JIETUSIMU YCTICIITHO MCITOIb3YIOT:

* B HaYaJIbHOI IIIKOJIE: OTIMCAHHOE CoepXKaHne 1
HEKOTOpLIE APYTUe 3JIEMEHTHI OIMCAHHOTO IIOIX0/a,
peaau30BaHHOTO B y4eOHMKAaX, B TOM 4YHUCIIe M3[a-
tenbcTBa “IlpocBelenue” [31—33];

* B HayaJbHOHN IIIKOJE: MPOEKTHO-MCCIeI0Ba-
TEILCKUI TOIXON K U3YYEHUI0 MaTeMaTUKH, OCHO-
BaHHBIN Ha ucHojib3oBaHUU cpen Jloro u Scratch n
oOpa3zoBaTenbHON (prnocod@ry KOHCTPYKIIMOHM3MA
[12, 34];

* B OCHOBHOM OOpa30oBaHWH: KOMITBIOTEPHYIO
MMOIEPKKY IIKOJBHOTO Kypca TeOMeTpuu B dhopme
GeoGebra [35], “2KuBasg matematuka” [36], “Mate-
MaTudecKuii KoHcTpykrop 1C” [37, 38], moBbImaio-
IIYIO POJIb SKCTIEPUMEHTA, TIPOBOIMMOTO YIAIITMCS;
KOMITBIOTEPHYIO TIOMJIEPXKXKY Kypca aiareopol — B
“MaTtemMaTaecKoM KoHCTpyKTope 1C”.

Poccuiickasg Tpamuiust oOydeHHWST MaTeMaTUKe

Yepe3 pCICHMUEC HOBLIX 3ada4, CaMOCTOATEIIbHOEC OT-
KPBITUEC W OKCIICPUMMCHT IIPOJOJIKACTCA CEroaHA B
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COTHSIX MaTeMaTU4YeCKUX KJIAacCOB M MaTeMaThude-
CKUX KOJ [39]; ThicsTyax MaTeMaTUIECKUX KPY>KKOB
[40]; mOAroTOBKE YYaCTHUKOB OJUMIIMA; TTPOEKT-
HBIX cMeHax “Cupnyca” m Ipyrux IeHTPOB MaTeMa-
TUYECKOIo 00pa3oBaHMsI.

4. HEOBXOAUMBIE JEMCTBUWA 1J1d
PEAJIN3ALINN ITPUHIINUIIOB
COBPEMEHHOI'O MATEMATHUYECKOTI'O
OBPA3OBAHHA B POCCHUUA

MBI cyuTaeMm, 4TO I peajau3allid Ipemiarae-
MbIX IIPUHILIAIIOB MaTeMaTU4YeCKOro OOpa30BaHUs
JIJTSI IIUPOKOTO KPyra yJaluxcss HeoOOXOAUMO Cleay-
() 11 (IoH

1. Pazpemuts (HO He caeyaTh 00sI3aTEILHBIM)
ydaluMcsl TIpUMeHeHUe LUUMPOBBIX TEXHOJOTUIA B
00pa3oBaTelIbHOM IIpolecce, B TOM YMClie — B MPO-
1Iecce rocy1apCTBEHHOI UTOTrOBOIi aTTeCTalIUM.

2. U3mMeHUTDh, TpaHCHOPMUPOBATH MPOLIECC TTOI-
TOTOBKM yYUTEJIe MaTeMaTUKH, THGOPMaTUKHU, (p1-
31MKH, TEXHOJIOTUH, BKJIOYask HUPPOBYIO TpaHCHOp-
MaluIo, ISl YeTO0 HEOOXOAUMO, B YACTHOCTU:

* IeKJapaTUBHAasI U HOpMaTUBHAs TTOAAEPXKKA CO
CTOPOHBI (pefepalbHbIX OPraHOB HCITOJHUTEIbHOM
BJIACTMU;

* (hopMUpOBaHUE COOOIIECTBA BYy30BCKUX MTPETo-
JlaBatesieid, FTOTOBbIX K U3MEHEHUSIM, KOTOpbIE Oy1yT
IMPUHUMATh YYaCTUE B TOATOTOBKE YUYUTEJIEH MarTe-
MATUKHW, YYUTEJIEN HayajlbHOMN IIKOJIbI, YYUTEICH
IpYyTUX NUCUUIUINH; KOOPAMHUPOBAaHHas padora
3TOTO COOOIIECTBA MO U3YYEHUIO OIbITA, OCBOEHUIO
TEXHOJIOTHI, OpPraHW3allid WHHOBALIMOHHOWU nes-
TEJIbHOCTU B IIKOJIaX, CO3JaHUI0 YUYeOHO-METOANYE-
CKMX MaTepUajioB, paboTe CO CTyAEHTaMU;

* peanmu3anusi, B TOM YMCJie JUCTAHLIMOHHASI, MO-
Iylei, KypcoB, MPaKTUK M LETOCTHBIX MPOrpaMm
IUJISl yIUTeJel MaTeMaTUKU U CTYIeHTOB — OyIyIIuX
yuuTelleil; mepecTpoiika MporpaMm IOATOTOBKU U
MEePEnoAroTOBKM YYUTeNeil B HAIPaBICHUM COKpa-
IIeHUsI 00sI3aTeJIbHOTO MaTepuajia, He MMEIOIIEero
MPSIMOTO OTHOIIEHUS K IIKOJBHOMY 00pa30BaHUIO;
rnepecTpoiika o6pa3oBaTelIbHbIX METOAUK B TOM K€
HalpaBJI€eHUU, B KOTOPOM WHAET TpaHChopMalus
IIKOJIBHOTO 0GPpa30BaHMUSI: CAMOCTOSITEIBHOCTU B pe-
LIeHUW TPUHLIMIHAIBLHO HOBBIX 3a/1a4; MCITOJIb30Ba-
HUU HU(PPOBBIX TEXHOJIOTUI, TPU MOOLIPEHUU yMe-
HUS pellaTh 3a1a9u 6e3 TAKUX TEXHOJIOT Ui ; TOTOBHO-
CTU OCBanBaTh HOBOE, B TOM 4YHCJIe — BMECTe C
yJauMHucs.

3. Pa3pa6oTaTh yueOHO-METOANYECKIE KOMILICK-
col (YMK, Bximoualonine y4eOHbIe IT0CO0MSI, yIeo-
HUKU, KHUTHU JJIsl YYUTEJISI), OCHOBAaHHEIE HA 00CYXK-
JaeMbIX IpUHIMIIAX, cooTBeTcTByIOINX PI'OC n
o0Opa3oBaTeIbHBIM IPOrpaMMaM, pa3peIeHHBIM ¢de-
JIepaiIbHBIMMA OpraHaMM MCIIOJIHMTEJIbHOM BJIACTMU,
CYILIIECTBEHHAsI, BEPOSITHO, OCHOBHAs 4YacTh 3THUX
VMK nomxHa ObITh HNGPPOBOI 1 pa3MellieHAa B WH-
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10 CEMEHOB wu np.

TepHeTe; BaxkHO noyrydyeHue stuMu Y MK rpuda “no-
MyIIeHO” OT MUHMCTEpPCTBA MPOCBEIICHUS.

Bo Bcex aTuUX HamnpaBieHUSIX YK€ ITOCTUTHYTHI
onpeneneHHbIe pe3yabTaTel. Harpumep, ripu noaro-
TOBKE yYUTeJeid MaTeMaTuku B MOCKOBCKOM Tie/ia-
TOTUYECKOM TOCYyIapCTBEHHOM YHUBEPCUTETE B Te-
YyeHHue psma JIeT pealr3yeTcsl IMCUX0JI0rO-Neaaroru-
YeCKHiI1 MOIy/b, peAIIoaaralolnii 00JabII0i 00beM
B3aMMOAEHCTBUSI CTYIEHTOB CO IIKOJbHUKAMU pa3-
HBIX BO3PACTOB, HAUMHAas ¢ IIEPBOrO roga o0y4eHusI
[41]. Monynp mnpenycMaTpuBaeT 3HAKOMCTBO He
TOJIBKO C TeM, KaK IMPONUCXOAUT O0yYeHe MaTeMaTH -
Ke U MHOpMaTHUKe B OCHOBHOM 1Kose (5—9 Kiac-
Chl), HO 1 C 0COOEHHOCTSIMU Pa3BUTHS IIKOJIbHUKA 1
MpeIMeTHbBIM MaTeMaTUYeCKMM MaTepuajioM B Ha-
yajibHOM 1KoJjie (1—4 knaccer). B 2016 1. coBMeCcTHO
C BaXHOM CHUCTEMOM MaTEMaATUYECKUX KPYKKOB
MockBbl — ManbIM MexMaToM — B MIIT'Y Hauan pa-
00Ty MaTeMaTUYeCKMI KPYKOK, TIe 3aMHTEePECOBAH-
HbI€ CTYIEHTHI, BBICTYNAas B KauyeCTBE OpraHM3aTo-
POB, MOIIM MOOOIIATHCS CO IIKOJbHUKAMU TIPSIMO B
CTeHax By3a.

Exte panee O0b11a 0co3HaHa HEOOXOANMOCTD B BBI-
paBHUBAIOIINX 3aHSITUSIX IO IIPOBEPKE U BOCITOIHE-
HUIO Y CTYACHTOB 3HAHUIA IIKOJIBHOM MMPOrpaMMEI 1O
MaTteMaTuke. KcraTu, Takue 3aHSITHUSI, COTJIACHO JaH-
HBIM OIIPOCOB, IIPOBOMASITCSI CETOIHS TaJIEKO HE TOJIb-
Ko B nienBy3ax. [1ocite iepepbiBa OBLTM BOCCTAHOBJIE-
HBI TTPaKTUKYMBbI 10 PELISHUIO 3aa4 IIKOJIbHOM Ma-
TeMaTUKU Y CTYJIEHTOB 1—4 KypcoB, IIpOBOAVIMBIE
COTPYOIHUKAMU NPOGWILHBIX MAaTeMaTUYSCKUX Ka-
Gbenp.

B y4eOHBIX T1aHaX yyuTeaeid MaTeMaTUKU U UH-
¢dbopMaTUKU TOSIBUJIUCH TakKkKe AWCLUMUIUIMHBI, CBSI-
3aHHBIE C OCBOEHMEM CTYIEHTAMU KOMITBIOTEPHBIX
WHCTPYMEHTOB MperoJaBaHusl — CUCTEM TUHAMUYE-
CKOM reoMeTpuu, 1eMOHCTPAIlMOHHbBIX KOMIbIOTEP-
HBIX MOJeJeil U3 IPYyTUX pa3liesioB IIKOJbHOU MaTe-
MaTUKU. MHorue y4eOHble TUCUMIUTAHBI TTOJTYIMIN
COMPOBOXIECHUE B BUJIE DJIEKTPOHHOIO Kypca, Ha Ma-
TemMaTuyeckoM (hakyabTeTe, KaKk HEeMHOTUM paHee U
B MIIT'Y B 1iejloM, BO3HUKJIO CaMO TMOHSITHUE 3JIEK-
TPOHHOI 00pa3oBaTeIbHOI Cpeabl B OOyYeHUU YUU-
TeJis MaTeMaTUKU U MH(OPMATUKU.

CohopMynnpoBaHHbIC MTOAXOOEI K OOYYEHUIO Ma-
TeMaTuke M nHpopmatuke B Poccum mogaepxaHbl B
KazaxckoM HallMOHAJIBHOM TI€IaroruyeckoM YHU-
BepcuTeTe MMeHM AbOasg — Ha Kadeape MeTOTUKH
MpernogaBaHusI MaTeMaTUuKu, (GU3UKA 1 MHOOpMa-
TUKU. 37eCh B 00pa3oBaTeIbHOM Mpoliecce MpuMe-
HSIETCS PSIT COBPEMEHHBIX HU(MPOBBIX TEXHOJIOTUI 1
5TO TI03BOJISIET B 3HAYUTEJILHOM CTEIICHU IOBBLICUTH
KauyecTBO ITOATOTOBKU yuyuTelleii mMatemMatnku [42].
Kadenpa ctpeMuTtcs K ToMy, 9TOOBI BEITYCKHUKHU OT -
BEYaJIM COBpEMEHHBLIM TPeOOBaHUSIM B COOTBETCTBUU
C peanu3anneil B CTpaHe TOCyIapCTBEHHOM ITpoTrpam-
MBI “Indponoit Kazaxcran”, mpunsaroii [loctaHoB-
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neaneM IlpaBurenbctBa Pecnybnmkm Kazaxcran
12 nexadps 2017 .

BJIATOOJAPHOCTHU

Poccuiickuii ¢oHm dyHIaMeHTaJbHBIX HCCICIOBA-
Huit, HaunHast ¢ 2020 1., peayim3yeT rpaHTOBYIO ITPOTrpaMMy
“@yHpaMeHTalbHble OCHOBBI LU(PPOBOI TpaHcdopMa-
U ob1Iero odopasoBaHus”. B pamkax 3Toil mporpaMMBbl
OBLIT pazpaboTaH MPOrpaMMHBII TOKYMEHT “XapTus uug-
POBOTO MYTH IIKOJIbI” , OTpaXKalOIMINii OCHOBHBIE TPUHIIN-
bl HacTosIe padboTsl [43]. B Toii ke mporpamme padora-
eT psI MaTeMaTUYEeCKUX KOJUIEKTUBOB, pEaM3YIOIINX
yKa3zaHHbIe TpUHIUMEL. B yactHocTH, DOHIOM Momaep-
JKaHbI paboThl 10 MpoekTaM Ne 19-29-14152 Mk “PyHma-
MEHTaJIbHbIE OCHOBBI (hOPMUPOBAHUSI MaTeMaTUUECKOi
IPaMOTHOCTU TSI IIM(POBOTO OOIIEeCTBAa HAa HAaYaTbHOM
ypoBHe obpaszoBaHus”, No 19-29-14199 mk “DyHmameH-
TaJIbHbIe OCHOBBI IM(PPOBOIT TpaHC(hHOPMALIUU HAYATBHO-
ro o6uero oopaszoBanusi”, Ne 19-29-14208 mx “AHanu3
MOTPEeOHOCTEe! 1 MPETSITCTBUM IM(PPOBU3AILINU B CUCTEME
o61ero oopasoBanust”, Ne 19-29-14217 mk “IlepcnieKTUB-
HbIe HampaBJIeHUST U (DOPMBI NCITOTb30BaHUSI KOMITBIOTEP-
HBIX TEXHOJIOTUI B IIKOJIBHOM Kypce MaTeMaTuku”, Ne 19-
29-14234 Mk “Ananu3 pa3paboTKM, UM(POBU3ALUU U
BHEIPEHUsI Coiep>KaHUsI 0011ero oO6pa3oBaHus, 6a3upylo-
Ierocsl Ha pesyJabTarax (pyHIaMeHTaJIbHBIX MCCIIenoBa-
HUi1 (byHIaMEeHTaIbHOE SIAPO cofepKaHus 0011ero oopa-
30BaHMsA)” . MBI IIOJIb3yeMCsI CITydaeM IUIsI TOTO, YTOOBI ITO-
omaronaputh PoHI 3a MOAAEPKKY, B TOM UHMClIe — 3a
BO3MOXHOCTb OTKPBITOTO JIOCTYIIa K CTAThsIM HACTOSIIIIETO
BBIITyCKa.

NCTOYHUKUN OPUHAHCHUPOBAHWA

JlaHHas cTaThsl IMIOATOTOBJICHA MPU TToaaepKKe Kommu-
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FOUNDATIONS OF MATHEMATICAL EDUCATION IN THE DIGITAL AGE

Academician of the RAS A. L. Semenov*?, A. E. Abylkassymova‘, and S. A. Polikarpov’
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b Axel Berg Institute of Cybernetics and Educational Computing FRC CSC RAS, Moscow, Russian Federation

¢ Abay University, Almaty, Republic of Kazakhstan

4 Steklov Mathematical Institute, Moscow, Russian Federation

The article formulates the foundations of modern mathematical education that meet the new goals and ob-
jectives of mathematical education dictated by: changes in mathematics itself over the last century, changes
in its role in the modern digital world, changes in the world itself. The basic system of concepts is described,
starting from which all modern mathematics of finite as well as primary mathematical education is built. For
all levels of mathematical education and for all learners, independent, with the help and support of a moti-
vating teacher, solving problems that are not known (to the student) how to solve, are fundamental. A signif-
icant role is played by a computer mathematical experiment and the transfer of tasks to the computer, the
solution of which is found by the student. The article also describes the real state of affairs in the Russian mass
school and proposes the necessary actions to implement the formulated principles of modern mathematical
education in Russia. The results achieved in this direction are described. Most of the articles in this issue
demonstrate and detail the implementation of formulated principles.

Keywords: updating of mathematical education, foundations of modern mathematical education, mathemat-
ical literacy, digital tools to support mathematical discovery and proof, unexpectedness of the problem
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