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MaTHKaM Ha YHUBEPCUTETCKOM YPOBHE, HAXOISITCS B YKacalolleM COCTOSIHUM U ObICTPO JerpaavupytoT. Mbl
yOEXIEeHBI, YTO MperogaBaHe MaTeMaTUKN HeMaTeMaTUKaM JOJIKHO OBITh TTOJTHOCTHIO pechOpMUPOBAHO
KakK B TOM, YTO KacaeTcsl ero coiepXaHusl, TaK U, B 0cCOOeHHOCTH, cTwisl. C TpaIMLIMOHHBIMU MOIXOIaMU
TaKOM Tepexo/1 3aiMeT AeCATUICTHS, C HeTTpencKa3yeMbIMU pe3yIbTaTaMK. DTOro BpeMeHHu y Hac HeT. [1o-
siBJieHHe cucteM KoMmbloTepHOit AreOphbl 1aeT MaTeMaTUUYECKOMY COOOIIIECTBY IIIaHC HA U3MEHEHUE 3TOM
cutyauuu. B HacTosIIIe cTaTbe MBI OITMCHIBAEM OIMH MTPOEKT TAaKOTO pona peOpMbI, OCYIIIECTBICHHBIN B
Cankr-IleTepOyprckomM rocy1apcTBEHHOM YHUBEPCUTETE.

Karouesvie croea: MmaTreMaTIECKOE O6pa30BaHI/IC, MaTeéMaTtuka ajid HeMaTeMaTuKoOB, MaTéMaTUKa 1 KOM-

MbIOTEPBI, CUCTEMBI KOMITBIOTEPHOI aJIreOphI

DOI: 10.31857/52686954323340015, EDN: DRVXKS

1. BBEAEHHE

Mpul1 yOexxaeHBl, UTO TEKYIAsi CUTyals C MaTeMa-
TUYECKUM 0Opa3oBaHMEM U pacTyllias MPoNacTb He-
MMOHUMAaHUS MeXIy MaTeMaTMKaMu U IpodaHaMu,
Jaxe HauboJliee 06pa30BaHHBIMU U3 HUX, IPEACTAB-
JISIIOT CePhEe3HYIO HETTOCPEICTBEHHYIO OMACHOCTD JJIst
Halei rmpodgeccum U, B KOHEYHOM cUeTe, JIJIST BCeil
YeJIOBEYECKOM IMBUIU3ALINU.

IIpo6naema ycyryomimack C¢ pacIpocTpaHEHUEM
KOMIIBIOTEPOB, KOTOPhIe MOTYT pelllaTh IMOAaBIISI0-
mee OONBINMHCTBO TPAAUIIMOHHBIX BBIYUCIUTEb-
HBIX 3aJad, TOe OpuMeHsIach MarteMaTuka. Mc-
MOJIb3yeMble IIPU 3TOM MaTeMaTU4YeCKUE MaKeThl U
MpOrpaMMBI He COJEPKAaT YacTei, JOCTYITHBIX MTOJIb-
30BaTeNI0, YTO MOPOAMIIO ITUPOKO PACIIPOCTPAHEH-
HYIO WJITIO3UI0, COCTOSIIIYIO B TOM, UTO TeIepb KO-
HEYHBIM MOJIb30BaTEISIM BOOOIIE He HY>XKHO M3y4aTh
HUKaKO MaTeMaTUKM.

Hama cobGcTBeHHas oOlleHKa CUTyalluu TIpsSIMO
mpoTtuBonoioxkHa. CeromHsT, YTOOBI YCITEIITHO (DYHK-
IIMOHMPOBATh B CBOMX 00JIACTSIX, OOJIBIITMHCTBY TTPO-
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dbeccnoHalOB HY:KHO TOHWMAThb TOPa3mo OOJbIIE
MaTeMaTuKu, U TIPUTOM ropasao 6osjiee IyOOKoi u
COBpeMeHHo#1 MaTemaTuku. OOydyaTb HeMaTeMaTu-
KOB 3TOI HOBOI MaTeMaTHKe B TOM Xe CTUJIE, KaK MBI
9TO Nejlajiy A0 CUX IMOp, YUCTO (PU3UUECKU HEBO3-
MOXHO.

OnHako Mbl YOEXIEHbI, YTO OyaydM 4acThblO MPO-
0JIeMBbI KOMITBIOTEPHI MOTYT OBITh TaKXKe KITFOUEBOM
4yacTbhlo ee pelleHUs. Mbl onmuchiBaeM Halll MPOEKT
“MatemaTtuka u KoMIboTepbl”, KOTOPHI peaan3y-
erca B Cankr-IleTepOyprckoM rocygapcTBEHHOM
yHUuBepcutetre nociienHue 15 ner. Ero xoHuemnmwms
COCTOMUT B TOM, UTOOBI C(POKYCHPOBATHCS UCKITIOUM -
TeJIbHO Ha MOHWMAaHUU U OOJBIIUX UAESIX, 3aMEHSIs
3HAUYUTEbHYIO YaCTh J0KA3aTeJILCTB U (DAKTUYECKUX
BBIUMCIIMTEIBbHBIX HABBIKOB — KPOME CaMbIX OCHOB-
HBIX U T€X, KOTOPble HEOOXOAUMBI JIJISI TOHUMAaHUSI, —
Ha KOMIIbIOTEPHbIE BBIYMCICHUSI, SKCIIEPUMEHTHI U
BU3yaiin3aiuio. TpynHas 4yacTb pabOThbl Haa 3TUM
MPOEKTOM COCTOsLJIa, pa3yMeeTCsl, B TOM, YTOObI CO-
3MaTh CUCTEMY HECKOJIbKMX COTEH y4eOHBbIX 3ajaad,
KOTOpbIE TPEOYIOT OMHOBPEMEHHO MaTEMATUUYECKOTO
U aJITOPUTMUYECKOTO MbllIeHUs1. He3HauuTenbHas
4yacThb 3TOTO OMNbITA OTpa)keHa B HallleM HeJaBHEeM
yueOHMKe [1].

XoTs1 MBI 0OCY>KITaeM B OCHOBHOM HaIll COOCTBEH-
HBII TIpernoaaBaTeabcKuit onbIT B [leTepOypre, cama
npoOJjieMa IIPeACcTaBIIsIeTCss HaM BeCbMa OOILei 1 yKe
HECKOJIBKO IECATUIETUI OUYeBUIHA BO BCEX TEXHOJIO-
TMYEeCKU pa3BUTHIX 00IIeCTBaX. 31€Ch MOXHO BCIIOM-
HUTbH, HaIpUMep, JeKuuio Bragumupa AGpaMmoBuya
Poxnuna [2], 1981 1. unu ctareio Yuuibsima Tepcro-
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Ha [3], 1990 1., KoTOpass HAUMHAETCS C KOHCTATalliK:
Mathematics education is in an unacceptable state.
VYKe B TO BpeMs UHTepeC HEMAaTEMAaTUKOB K MaTeMa-
TUYECKUM KypcaM MOCTOSHHO T1agall, CM., HampHu-
mep, [4, 5]. OnHako 3a mmocinennue 10—15 yer, ¢ Tex
IOP KaK KOMITLIOTEPbI U3MEHWJIM IIpaBUJIa UTPHI, BCE
po0JIeMbl dpamamuuecku 0OOCTPUIINUCH.

2. MATEMATUKA B YEJJOBEYECKOW
KYJIBTYPE

Haunem ¢ HecKoabKUX HNCTHUH, KOTOPLIC IIPCIA-
CTaBJIAIOTCA HAM CaMOOYEBUIHBIMMU

e B 1yXOBHOM M MHTEJIJICKTYaJbHOM TIJIAHE MaTe-
MaThKa, BMECTe C IPYTMMU BBICITUMU TBOPYECKUMU
WCKYCCTBaMM, TAKUMM KaK MYy3bIKa MU M300pas3u-
TeJIbHOE UCKYCCTBO, SIBJISIETCS 8AXCHEUUUM TIPOSIBIIC-
HUEM YeJIOBeUYEeCKOM KyJbTYPbl KaK TAKOBOM.

e C 1pyroii CTOPOHBI, B MIPAKTUYECKOM IUIaHE MbI
XK1BEM B MUPE, KOTOPBIA CO31aH MaTeMaTUKO 1 Ha-
VKO, B IIEPBYIO OUepedb MamemMamu4yecKum ecme-
CMBO3HAHUEM.

e He Oyner GonpmuM mpeyBeIUYEeHUEM YTBEpP-
XKIaTh, Kak 970 Aenan Ocsanpg LlneHmiep, 4yto ypo-
BEHb [IBUJIN3AITUN B OTPOMHOI CTETIEHU OITpeIeIsI-
eTCsl YypDOBHEM €¢ MaTeMaTUKMU.

K coxanenuto, 3T mpocThie (PaKThI PEIKO — €CIIN
BOOOIIIe! — OCO3HAIOTCST HE TOJIBKO IIUPOKOI MyOIr-
KOIi, B JIMIIe HAJOTOILIATEIBIINKOB, TIPEAITPUHIMA-
Teaeit U MOJIMTUKOB, HO Iake praocodamu, XXypHa-
JIMCTaMU, 3NYKALIMOHUCTAMU W JPYTMMU TOPTroBLIA-
MU IucKypcoM (= discoursemongers).

B neiictBuTEIBHOCTH, GOJIBIIMHCTBO Bellleil BO-
KpYT HAac, BKJII0OYas HaC caMHUX, HE MOTJIM OBl Cylle-
CTBOBaTh B HaHEIIHEM BMAe 0e3 HayKu, HauuHas
IPOCTO C YMCIEHHOCTH MONYJISIIUU YesloBeKa Kak
BUma (M APYTUX CUHAHTPOITHBIX BUIOB KMBOTHBIX,
TaKMX KaK KOPOBBI, CBUHBH 1 OBIIbI), KOTOPbIE HA HE-
CKOJIBKO MOPSIAKOB BEJIMYMHBI IIPEBOCXOIST ITOMYJISI-
WU JIOOBIX IPYTUX XKMBOTHBIX COIIOCTABUMOM Mac-
CBI 1 KOTOPYIO OBbLIIO OBl HEBO3MOXKHO ITOAICPKIBATh
0€e3 HayKHU.

To4yHO Tak e 0e3 O0JIBIIOTO KOJINYECTBA CIICLU-
aJINCTOB, TINYOOKO ITOHUMAKIIUX MaTeMaTUKy |
€CTEeCTBEHHbIE HayKHl, HEBO3MOXHO IIPOCTO COXpa-
HSITh — HE TOBOPSI yXKE& O TOM, YTOObI pa3BUBaTh! —
MHOTHE U3 COBPEMEHHBIX TEXHOJIOTHUIA.

B pasnuuHble mepUoOIbl CBOE MCTOPUU MaTeMa-
THKA 4pe3ebiaiiHo YCICIIHO CIOCOOCTBOBAJIA Pa3BU-
THUIO €CTECTBEHHBIX HaYK, IIPEX/Ie BCEro aCTPOHOMUU
¥ (PU3UKHU, a TIOTOM U IPYTUX €CTECTBEHHBIX M TEXHU-
YeCKUX HayK.

Mpu1 yoexIeHbl, YTO CerOAHS MaTeMaThKa mo2id
Obl CHITpaTh aHAJIOTUYHYIO POJIb MO OTHOIICHUIO K
HayKaM O JKU3HU, TAKUM KaK OMOJIOT1s U MEAUIHA,
HO TaKXe U B IMHIBUCTUKE, TICUXOJOTUH, SKOHOMU-
Ke U T.1.
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CeromHsa y Hac ecTb OOJiblllasi YaCTh TEOpETUYEC-
CKMX MHCTPYMEHTOB U BBIYMCIIUTEIbHBIX PECYPCOB,
HEeOoOXOOUMBIX IS 3TOoro. Yero ¢ Haleil TOYKM 3pe-
HUS HE XBaTaeT, TaK 3TO UMEHHO OCO3HAHMS CO CTO-
POHBI T€X, KTO TOJIKEH MPUMEHSITh MATEMATUKY B CO-
OTBETCTBYIOIIUX IPEAMETHBIX oOJlacTsax. OHU He
3HAIOT MAaTeMAaTHKy, He TIOHUMAIOT ee 1, YTO caMoe
IJIaBHOE, He TIOHUMAIOT JaKe, IoYeMy OHa UM Heo0-
XOJMMa, YTO MAaTeMAaTUKa — 3TO €IMHCTBEHHBII BO3-
MOXHBIN TTOCPETHUK MEXIY TyXOM U OeHCTBUTEIb-
HOCTBIO.

3. MATEMATUYECKOE OBPA3SOBAHUE

CkaszaHHOe Bblllle OOBSICHSICT a0COTIOTHO UCKIIIO-
YUTENBHYIO POJib, KOTOPYIO MaTeMaTH4ecKoe obpa-
30BaHUE UTpaeT B PYHKUIMOHUPOBAHUU OOIIECTBA.
XKan Ilbep Kaxane cienyiommM odpa3zoM chopmy-
JIMpOBaJ 3Ty MBICIIB: in no other science has teaching
and learning such social importance (LIMTHUpyeTCS
o [6]).

31ech HY:XKHO SICHO pas3jiMyarh CJICAYIOILIME TPU
YPOBHSI:

e O6I1Iee MaTeMaTUUECKOEe 0Opa3oBaHUE — 3pUTE-
v,

e MareMaTuKa Aji1 HEeMaTeMaTUKOB — JIIOOUTEJIN;

e MareMaTuka Ajisi MaTEMaTUKOB — UTPOKMU.

M3 stux Tpex ypoBHeil oOydeHHe mpodeccro-
HaJIbHBIX MATEMAaTUKOB MPEICTABISETCSI HaM C
OTPOMHBIM OTPBIBOM HauMMeHee MpOoOJIeMHBIM. MBI
IMOJTHOCTBIO COITIACHBI ¢ POXJIMHBIM B TOM, YTO 00Y-
YyeHre MaTeMaTUKe MaTeMaTUKOB — AeJI0 OeCKOHEeY-
HO OoJiee Jierkoe, YeM oOydyeHre MaTeMaTuke Hema-
TeMaTukoB, cM. [2]. Ecnu Bbl 3HaeTe, moHuMaeTe u
Jo0UTe CBOM IpeaMeT U ecii Bel 4ecTHBI co cBOMMU
CTyIEeHTaMM, TO HE MMeeT HMKAKOro 3HaYeHMs, Ha-
CKOJIbKO BBI MCKYCHBII ITpernogaBaTeiab, U YTO UMEH-
HOo BbI paccka3piBaeTe Ha 3aHATUSX, U TO, KAK UMEH-
HO BbI 3710 nenaere. Eciu oHU yoce MHTEpeECylOTCs
MaTeMaTUKOI, MOXHO AEJaTh UTO YTOOHO, TaK KaK
CWJIBHBIA 1 MOTMBMPOBAHHBIN CTYIEHT BCE€ PaBHO
3TO MMOUMET.

OnHako, oOlIasch € IMUPOKMMU HAPOIHBIMU
MaccaMu WK ¢ [OyaymmMH| mpodeccuoHaiaMyu B
IPYTUX 00JIaCTSIX, HEOOXOMMMO TTOCTOSTHHO OCO3Ha-
BaThb, YTO MbI padOTaeM C HUMU Ha TPEX COBEPIIIEHHO
pa3IUYHBIX TUTaHAX:

e MaremaTHKa KaK 9acThb OOIIeit KyJIbTYpPHI;
e MareMaTVKa KaKk maxkoeas;
e MaremaTurKa TSI KOHKPETHBIX TPYIIOXKESHUINA.

OCHOBHOIf HEIOCTAaTOK TPAAULIMOHHOTO MaTeMa-
TUYECKOTO 0O0pa3oBaHUSI COCTOUT B TOM, UTO OHO ¢o-
KyCUPYETCSI TTOYTU MCKIIIOYUTEILHO HA TPETHEM ac-
MeKTe, W TIbITAaeTCs IIpoJaBaTh MaTeMaTUKy Kak
HEYTOo, MMelolllee HEMOCPEACTBEHHOE TTPaKTUUECKOe
3HaueHue. Mexay TeM, OOBIYHO T€ MPUIIOXKEHMUST, KO-
TOpbIE MOXHO OOCYXIAaTh Ha 3JEMEHTApPHBIX YPOB-
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HAX O6y‘ICHI/I${, ABJIAIOTCA HAMMEHEC BaA’KHBIM M HAM -
MEHEEC MHTCPECHbLIM aCIIEKTOM, ITPUTOM 4HaCTO COBEP-
IMEHHO (I)I/IKTI/IBHI)IM.

C Hallleii TOYKM 3pEeHMsI CaMBblil BaXKHBII1 acIIeKT B
npenojgaBaHUM MaTeMaTUKM Ha 3JeMeHTapHOM
YPOBHE — 3TO BbIPAaOOTKA U KYJbTUBALIUS MHTEJJIEK-
TyaJbHOH 4ecTHOCTH. MMHBIMU C10BaMU, CIIOCOOHO-
CTU OTJIMYATH TO, YTO Mbl IOHUMAEM, OT TOTO, YTO MbI
He MMOHMMaeM. 10, 4TO ObLIO OMNpencieHO U UMeeT
TOYHBIN CMBIC], OT TOTO, YTO ero He umeeT. To, 4yTo
MMEHHO TOBOPUTCS, OT TOIO, UTO MMEETCS B BUIY.
IIpaBoomnono0HOe OT HEBEPOSITHOIO, UCTUHHOE OT
JIOXXHOTO, TOKa3aHHOE OT IIPEeAIoaraeéMoro u T.1.

Eie omuH cTOMB XKe BaXKHbBII acIleKT, 3TO TMMHA-
CTHKAa yMa, TTOArOTOBKA K PEIIeHUIO TPYIAHbIX 3a7a4
moboro poga. C 3Toif TOYKHM 3pEHUSI, MaTeMaTHUKa

3TO MPOCTO TPEHUPOBKA MO3ral, Mo3BoJsoIas pas-
BUTh, YOPAXHATh U MONACPXUBATH BBICIINE MEH-
TallbHble (DYHKINHU, TAKWE KaK BHYTpEHHEE 3peHUE,
BCTETUYECKMII BKYC, ITaMSTh, BBIIEPXKKa, KOHIICH-
Tpauusi, CIOCOOHOCTh HAOMIOOATh, COIMOCTABJISTh,
0000111aTh U CIIeUATU3UPOBaTh, U3BJIEKATb Cle-
CTBUSI, IPOCJIEKUBATh U CTPOUTH LIETOYKM apryMeH-
TOB U T.1.

Ho Ha 6onee BBICOKMX YpPOBHSIX 00Opa3oBaHUsI, B
OCOOEHHOCTH NpU OOy4YeHMH TpOo(dEeCCUOHATIOB B
IPpYrux o0JacTsIx, Bce Oojee BaKHOU CTaHOBUTCS
MMEHHO BbIpabOTKa MaTeMaTUYECKOrO CTHJISA MbIII-
Jienus. To ecTh IPUBBIYKY HAYUMHATD C IEPBBIX MPUH-
LIMIOB, OpaTh MPOCTEHIINe BO3MOXHBIE CAydyau U
MepexXoIuTh KO Bce OoJjiee oO1Iei cuTyaluu, ornupa-
SIChb Ha HUX, YMEHUS BbIpaXaTb OJIHY U Ty € MBbICJIb
Ha pa3HbIX sI3bIKaX U UCTIOJIb30BaTh aHAJIOTU U, HaBbI-
Ka CMMBOJIbHBIX PacCyKIeHWil, CIOCOOHOCTU CXU-
MaTbh OTPOMHbIE O0IIIME KYCKU PACCYyXXIEHUI U ome-
pUpPOBaTh C HUMHU KaK C eAUHBIM LIEJIbIM.

Ecau MBI OyaeM mObITaTbCsl MpoaaBaTh Crieludu-
yecKHe MpujloxeHus, Mbl mpourpaeM! CoOCTBEHHO,
MMEHHO 3TO ceifiyac M IPOMCXOJIMUT, C COBEPIICHHO
pa3pylLIUTEIbHBIMU pe3yJabTaTaMU.

4. YTUJIIUTAPHAA ITEPCITEKTUBA

Haie rmydbokoe ybexaeHrue COCTOUT B TOM, UTO
YTUJIMTAPHBIN TIOAXON paspyllaer oOpa3oBaHUeE.
Jlydiree Bo3MoXXHOE 00pa3oBaHMe COBEPIIEHHO Oec-
noJjie3Ho. PasymeeTcst, 3T0 OTHOCUTCS 1 K MaTeMaTH -
YeCcKOMY 00pa30BaHUIO.

B EBpomne criop MeXxmy CTOpOHHHUKaMH BCEOOBEM--
JIo1ero ooO1ero oopa3oBaHUs M MPUBEPKEHIIAMU
MPaKTUYECKN OPUEHTUPOBAHHOTO OOpa30BaHUS HE
3aTuxall B TeYeHUe TocIeIHNX 5 BeKoB. JlocTaTouHOo
BCIIOMHUTbH O0pbOY BOKPYT IpenogaBaHusl B IIIKOJE
KJIAaCCUYECKMX SI3bIKOB, JJATBIHU U Tpedeckoro. Pazy-

1Korz[a Hamero koyutery Tumoru O’Mupy cripocwiu “What
kind of exercise do you prefer?”, on orBetmur: “Well, I’m exer-
cising my brain”.

JOKJIAJIbI POCCUMCKOW AKAJEMUU HAVK. MATEMATUKA, UH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUSA

MeeTCsl, KaK Mbl YIIOMUHAeM 4yTb IaJibllle, 3TO neii-
CTBUTEJIBHO OrpOMHAasl colldajbHasi U IKOHOMUYE-
cKas rpobyiema.

Ho caM o ceGe 3TOT crmop ropa3mo ropasmuo crap-
mre. [Monemuka mexxay Mo In u Uxkyan UYxkoy ocTa-
€TCsI CTOJIb K€ aKTyaJIbHOM CEeromgHsI, Kak OHa ObliIa B
nx BpeMs, 24 Beka Ha3an. Ho, B 1ro00M cirydae, MBI
3[eCh LIEJIMKOM Ha ctopoHe YzkyaH Uxkoy: Bce 3HAIOT
MOJIb3Y IoJie3HOro. HMKTO He 3HaeT I0JIb3kl Oecmo-
JIE3HOTO.

C npyroii cTOpoHBI, MaTeMaTHKa — 3T0 (hopMa uc-
KyccTBa, pabdorarolas ¢ udesmu, cM. [7], a Kak 3ame-
Tt Ockap Yaiinen, “all art is quite useless”. CoBep-
IIIEHHO TIOPa3UTEeIbHO, CKOJILKO pa3 CJIOBO “IoJie3-
HEII1” TIOBTOpsieTcs B “Amonorun” Xapau, MHOTHE
necsiTKu pa3. BoT camblii 3HaMeHUTHIH (hparMeHT Ha
3Ty TeMY, KOTOPbIii, B YaCTHOCTHU, TOJIHOCThIO MPU-
MEHUM U K 00pa30BaHUIO:

“One rather curious conclusion emerges, that pure
mathematics is on the whole distinctly more useful
than applied. A pure mathematician seems to have the
advantage on the practical as well as on the aesthetic
side. For what is useful above all is fechnique, and
mathematical technique is taught mainly through pure
mathematics”.

IMpouyuniocTpupyeM MBICIb Xapay Ha TUIIMYHOM
npumMmepe. YacTto Mexay mepBOHAYaIbHOM uaeei u
MOCJIEAYIOIIUM OTKPBITUEM, a IIOTOM MEXIY OTKPhI-
TUEM U €r0 TeXHUYECKUM BOIUIOIIEHUEM NPOXOIUT
JOBOJIBLHO 3HAYUTEIIBHOE BpeMSI, NECIATUIIETHUS, €CITA
He cToyIeTUsI. BBIJIO ObI HEBO3MOXHO 0OMKPbIMb a3~
PBI B IIPUPOAE, UX HY>KHO ObLIO U3006pecmu Ha OCHOBE
KBAaHTOBOI MeXaHUKU. B cBOIO ouepenb, KBAHTOBAs
MeXaHWKa He Morjla Obl BO3HUKHYTh 0e3 mpele-
CTBYIOLIETO Pa3BUTUS (PU3UKU Y MATEMATUKU,, BKJTIO-
yas, B YaCTHOCTU, KOMIUIEKCHbBIE Ynciia, auddepeH-
LaJbHbIE YPABHEHUS 1 MATPULIBL.

Ho, BBOISI KOMIUIEKCHBIE 4YHMCla, WUTaJbsSTHCKUE
anreopanctel XVI Beka pyKOBOICTBOBAINUCH KAKUMU
YTOTHO COOOpaXKeHUSIMHU, JTIOOOITLITCTBOM, 3a0aBOIA,
COIIEPHUYECTBOM — YEM YTOAHO, TOJbKO HE MPaKTH-
YeCKMMU TTpuIoXeHUussMUu. OHU HE UMEJIU B BUIY He
TOJIBKO BO3MOXHYIO POJib KOMIUIEKCHBIX 4YHMCEN B
000CHOBaHUM KBAaHTOBOI MEXaHUKM 1 U300peTEeHUN
Jla3epoB, HO Jdaxe MepeMeHHbI TOK UIn paauo!

Eciu pestomupoBaTh Bce collMalibHbIE U TIe1aro-
rudeckue yyeHust XX BeKa OHUM CJIOBOM, TO TAKUM
CJIOBOM OyHeT “ymnpoieH4yecTBo” = “ oversimplifica-
tion”. KOpuit MUBanoBny ManuH [8] sg3BUTEIBHO
KOMMEHTHPYET 3Ty CUTYyaLIUIO:

“ImyOnHHOE BHYTpPEeHHEE IIPOTUBOpPEYMEe PHIHOY-
HOIi MeTaOpbl COCTOUT B TOM, YTO MbI MIPOELIUPYEM
MHOTOMEPHBIIA MUP HECPAaBHUMBIX U HECOBMECTHU-
MbIX CTeTIeHeil CBOOOIbI HA OMHOMEPHBII MUD 1IEH B
JNIEHEXKHOM BBIPXKEHUU. DTOT OJHOMEPHBI MUD B
MPUHIIUIIE HEJIb3s CeJIaTh COBMECTUMBIM JaXe C OC-
HOBHBIMU OTHOILIEHUSMU TOPsIIKA Ha PasJIUYHBIX
ocsix; TeM 0oJiee HeJb3sl €ro cieiaTh COBMECTUMBIM C
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HECYICCTBYIOIIMMMU WJIM HECPAaBHMMBIMM ILICHHO-
CTAAMMU pa3IMYHBIX BUJOB.

B »TOoM cmMmEBIcie mpumep Haubojiee BHYTPEHHE
IIPOTUBOPEYMBOTO UCITOJIb30BaHUSI PHIHOYHOM MeTa-
¢doOpHI JacT BeIpaxkeHNE “CBOOOMHBIN PHIHOK MIeii”.
Ha »ToM pBIHKE TIpomaeTcs OmHA-eIWHCTBEHHAas
nuaes: uaes “cBoOOTHOTO phIHKA””.

TouHo Tak e, JO3YHT “MoJie3HOro oopazoBaHus”
MbITA€TCS MPOAATh TOJbKO OJHY UMIEI0, UJCIO “TI0JIe3-
HOCTU .

5. MATEMATUKA JUIA HIIMPOKNX
HAPOJHBIX MACC: COLIMOJIOTM1A

B 1905—1915 rr. B Cankr-IletepOypre u apyrux
KPYITHBIX TOPOJaX UMIIEPUU OBLIN SJIMTHBIEC IIIKOJIBI,
2UMHA3UU, CTYOEHTHI KOTOPHIX M3ydald ajJreopy I1o
yyeOHukaM ImMutpuss AirexcaHaposuda IpaBe, Ko-
TOPBIE HAYUHAAUCH C OTIPENCICHUS IO, KOMILJIEKC-
HBIX YK CEJI X BCETO TAKOTO 1 3aKaHUYMBAJIMCh TEOPUEIA
lanmya, cepbe3HOe H3y4YeHHUE KOTOPOI COCTaBJISIIO
colepXaHHWE €ro CIEAYyIoIIero ydeOHMKa, IS YHU-
BepcuteToB. K coxaneHuio, MaTreMaThudecKass OCBe-
MIOMJICHHOCTh ME€HEE€ NPUBWJIETUPOBAHHBIX CJIOEB
HaceJeHUs Oblla 3HAUUTEIbHO HIXKE.

Bot xak Anekcanap BopoBUK OIMUCHIBAET COOT-
BETCTBYIOIIMII BBHIOOpP CEromHs, cM. [9], mOBTOpEeHO
B [10]:

“Democratic nations,
wealthy, have three options:

(A) Avoid limiting children’s future choices of pro-
fession, teach rich mathematics to every child — and
invest serious money into thorough professional edu-
cation and development of teachers.

(B) Teach proper mathematics, and from an early
age, but only to a selected minority of children. This is
a much cheaper option, and it still meets the require-
ments of industry, defence and security sectors, etc.

(C) Do not teach proper mathematics at all and de-
pend on other countries for the supply of technology
and military protection.

Which of these options are realistic in a particular
country at a given time, and what the choice should
be, is for others to decide.

I am only calling a spade a spade”.

HawMm He oueBUIHO, KaK 5TO CBSI3aHO C IEMOKPATH-
el — MM Jaxke 60raTCTBOM — B KOHIIE KOHIIOB OITITHSI
(B) He HamHoro nemiesiie. Ho Takoil BEIOOp Heco-
MHEHHO CTOUT TTepe KaKIbIM TOCyIapCTBOM.

B 1990-x romax oguH M3 HAC IpemnojaBal Kypc
Matematica generale xnaccy n3 200 CTy1eHTOB 3KOHO-
MUKU 1 MeHellxkMeHTa B Universitd commerciale Luigi
Bocconi. B To BpeMs Oj1s1 HETO OBLIO MOJHBIM IIIOKOM
BCTPETUTH B OMHOM 1 TOM K€ KJIacCe CTYIEHTOB 3KO-
HOMMYECKUX YUYMJIIUILL ragioneria, KOTOPblE HUKOIIA
JIO 3TOTO HE BUIEIIM JIOTapU(MOB, Y CTYICHTOB Hay4-
HBIX JIUlIeeB liceo scientifico, KOTOpbIe HENPUHYKICH-

if they are sufficiently
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HO OoOpalllaJIuCh ¢ KPaTHBIMUA MHTeTpalaMHu. B mo-
clienHue necaTuieTus Poccust cTpeMUTENILHO pa3Bu-
BajlaCh B TOM e HallpaBjeHMU, OT omuum (A) K
onuuu (B), Tak 4TO TAaKOIO X€E poga OTCYTCTBUE €I~
HOOOpa3HOI MOATOTOBKM CTaJI0 OOBIYHBIM JIEJIOM Ha
HEKOTOPBIX (DaKy/IbTeTax Halllero yHuBepcutera. Ho,
OIISITh 3K€, OTO CKOpee COLMANIbHbII, a He SKOHOMMU-
YeCKUii BEIOOD.

®dakTOop, KOTOPHIA CMSATYAET IOCICACTBUS 3TOM
cutryauuu B Poccum u 1mo3BosisIeT JIeTKO HaOupaTh

[IPEBOCXONHBIX CTYIEHTOB MATEMATUKOB2, 3TO CUCTE-
Ma BEJIUKOJEHHBIX (PU3UKO-MaTEMAaTUIECKUX IIIKOJ,
JIEMCTBYIOIINX B KPYITHBIX POCCUMCKHUX TOpOIax, Ha-
yurHasi ¢ Mocksbl, CaHkT-IIetepOypra, HoBocubup-
cka u T.4. IlepBble TaKye IIKOIbI ObLIN CO30aHbI AH-
npeeM HwukomaeBmuem KomMoroposweiM, JMurpuem
KoncrantunosuueM @anneessiM, Muxaniom Ajlek-
ceeBrYeM JlaBpeHThEBLIM U APYTMMU OKOJIO 60 JeT
Ha3ad M OHU IIPOMOJDKAIOT OCTABATBLCS C 02PDOMHbIM
ompuieom Nydllleil, Haubosee (GYHKIMOHAIBHON U
3(pPeKTUBHOII KOMIIOHEHTOI BCeil pOCCUICKOM CU-
cteMbl oOpaszoBanus. [lpesudenmckuil Jluyeii 239 sB-
nsiercst 11s1 [etepOypra TeM Xke, yeM siBiseTcs Lyceé
Louis-le-Grand nns IMapuxa, co BceMu collMaIbHbI-
MU CJICICTBUSIMU 3TOTr0 (pakTa. bazoBble NPpUHIIMIIHI,
HMCTOPUSI 1 COBPEMEHHOE COCTOSIHUE (U3UKO-MaTe-
MaTUYECKUX KO B Poccuu moapo6HO 00CyXKaaroT-
ca B HegaBHel crathbe Hukonasgs Hukomaesnua KoH-
ctaHTHHOBA U Ajekces JIbBoBuua CemeHoBa [11].

OnHako BCe HAIllM OCHOBHBbIE MHCTUHKTHI ITOMI-
CKa3bIBAIOT, UTO €IUHCTBEHHBII MpaBUJIbHBIN OTBET
Ha 3TOT BOIIPOC — 3TO caMasl pelIuTeabHass popma
oniuu (A). MBI BepruM, YTO BCECTOPOHHEE U IIIy0O-
KO€ obujee obpa3zoBaHUE B O0JACTHM MaTeMaTUKU U
TOYHBIX HayK OBLJIO Obl OTIIMYHOI naeeit. DTo HUKO-
I7a paHee He OCYIIEeCTBIISIOCHh B ICTOPUHM YeIOBeYe-
CTBa, U MBI TIOJIHOCTBIO coriacHbl ¢ PoxnuHbiM [2] B
TOM, 4YTO:

“Kak-T0 Mbl MHTYUTUBHO YYBCTBYEM, UTO 3TO OYy-
JIeT XOPOILIO, €CJIM Halllk AETU U BHYKHU OyayT MpUoo-
IIEHbI K JIOTUYECKOU KYJIbType, K MaTeMaTUuecKoi
KyJbType, OyIyT JIydllle TIOHMMaTh TOUHbIE HAYKU .

6. MATEMATUKA IJI5 LIMPOKUX
HAPOJIHBIX MACC: INTPEITOJABAHUE

CeronHsiliHee TIperoaBaHUe MaTeMaTMKU Ha
3JIEeMEHTapHOM YPOBHE 00pEMEHEHO CIUIIKOM XKECT-
KOM TpaaulMeil U KOHCEPBATU3MOM, U3-3a KOTOPBIX
OHO OonbIlle HE OTBEYACT TPEOOBAHUSIM XOTS OBbI
XVI Beka. s HEKOTOPBIX 3TO MOXET MpPO3ByYyaThb
CJIUIIIKOM ApaMaTUYHO, HO C TOUKH 3peHUsI Tpodec-
CUOHAJIBHOIO MaTeMaTuka 3To MMeHHO Tak. Cyle-
CTByIOIIE Y4eOHBbIE ITPOrpaMMbl OPUEHTHUPOBAHBI
DJIaBHBIM 0Opa3oM Ha BBIPAOOTKY [Oecrnoie3HbIX]

2 Hy, B 1eiiCTBUTEILHOCTY U MaTEMAaTUKOB, U CITELIUAJIUCTOB I10
TEOPETUYECKUM KOMITBIOTEPHBIM HayKaM M HayKaM O JaHHBIX,
cMm. https://math-cs.spbu.ru
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BBIYMCIIUTEILHBIX HAaBBIKOB W MEXaHMYECKOe WC-
MOJIb30BaHUE HEOOJIBIIOTO KOJMYeCcTBa [ycTapeB-
IKUX] CTaHAAPTHBIX aJITOPUTMOB.

B mpomriom momoGHoOe pyKomenrde uMeIo He-
OCIIOPUMYIO HIEHHOCTb, HO CETOIHS COXpaHeHUe
JIPEBHUX peMece] B MacCOBOM OOYyYEHMM BBIISIIUT
JIOBOJILHO CTPAaHHO. DTO MOXKXHO CPaBHUTD C ITOJIyde-
HHEM OTHS TPEHMEM: BaM, BO3MOKHO, TOBEIETCS NC-
IOJIb30BAaTh 3TOT HABBIK OAMH pa3 B XXU3HU — CKOpee
BCero, HeT! — HO OBLIO OBI IIYNO IIPaKTUKOBATHCS B
HEM KaXIIbIi1 IeHb.

PazymeeTcst, ToUHbIE TPaHULBI 31€Ch HE OYEBU/I-
Hbl. Hy>XHO 71 3amoMUHATh TabOJUIly YMHOXEHUS
100 x 100? A Tabmuny ymHoxenust 10 X 10? Hama
CcOoOCTBEHHAsI TOYKa 3peHUs 31nech TakoBa. Iloe3Ho
MOHUMATh WIEI0 JIMHHOTO YMHOXEHUS — C TeM,
YTOOBI SICHO TIPENCTABIIATh ceOe CPaBHUTEILHYIO Be-
JINYUHY YKCel, JorapupMUUEeCKUil XapaKTep Jecs-
TUYHON 3amycy 4YMcia U T.0. [— Hy WM OCO3HAHUE
TOTO, YTO YMHOXasI IBa 8-3HAYHBIX YMCJIA, MbI, CKO-
pee Bcero, mpoieiabiBacM OIepalyio, KOTOPYI HU-
KTO 10 HaC HUKOTAA He JeJiall, YTOObI MOJYyYUTh He-
KOTOpO€ MpeACTaBlIeHNEe O BepossTHOCTH|. B TO ke
BpeMsT a0COJIIOTHO OE€CCMBICIIEHHO ITLITATHCSI pa3BU-
BaTb COOTBETCTBYIOIIMUIA HABBIK — HUKOMY U3 YUYCHU -
KOB He TMPUAETCd B OyayilieM IIPOU3BOIUTH MTOL00-
HbIe BBIYUCJICHUS BPYYHYIO, IIPOCTO ITOTOMY UTO JIIO-
0oe yCTpoICTBO AejlaeT 3To ObicTpee, 3(DEeKTUBHEE
U HaJeXKHee.

6. 1. Yuebrvie npoepammuol

ITo oTHOLIEHUIO K (haKTUUECKOI BHYTPEHHEI ap-
XUTEKTYpe MaTeMaTUKHU U €€ COBPEMEHHBIM MPUIIO-
KEHUSIM BBIOOP COJEpsKaHUsI IIKOJIBHBIX MPOrpaMM
MpeaCcTaBIIsIeTCsI BeChbMa IPUYYIJIUBBIM U COBEPILIEH-
HO MPOU3BOJIBHBIM. PazyMeeTcss, BO MHOTHX ClTydasix
MOJOOHBIE CTPAHHOCTH MMEIOT UCTOPUUECKOE O0b-
SICHEHME, MHOTIA HECKOJIbKO TAKUX OOBICHEHUIA.

Tak, Hampumep, aOCONIOTHOE NOMWHUPOBAHUE
TPUTOHOMETPUHM JIETKO OOBSICHIETCS MOTPEOHOCTIMU
0aJUIMCTUKU U HaBUTallMU. BOT 4yTo roBopuUt mo ato-
My nmoBony Asekcanap boposuk [10]:

“It is worth to remember that in the first half of the
20th century, school mathematics curricula in many
nations were dictated by the Armed Forces’ General
Staffs — this is why trigonometry was the focal point
and apex of school mathematics: in the era of mass
conscription armies, it was all about preparation for
training, in case of war, of a sufficient number of artil-
lery and Navy officers and aircraft pilots. With this
legacy, we still cannot make transition to a more hu-
man mathematics”.

DTO OYEBUIHO, M OYEBUIHO BepHO. OQHAKO 3TO
BCE €llie He OOBSICHSIET TOr0, IOYeMYy TPUTOHOMETPUS
MPENnoaaeTcss COBEPIIEHHO IOMOTOIMHBIM 00pa3oM,
0€3 KOMIUIEKCHBIX YKMCeIl.

JOKJIAJIbI POCCUMCKOW AKAJEMUU HAVK. MATEMATUKA, UH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUSA

Pasymeercs, BcsT ITIKOJTbHAST TPUTOHOMETPHS CTa-
HOBUTCSI HETIOCPEICTBEHHO OYEBUIHOI, €CJIN OObsIC-
HUTb LIIKOJbHUKY, YTO (DOPMYJIbI CJIOKEHUS JJIsI KO-
CHHYyCa W CUHYCA SIBJISTIOTCS 6 moyHocmu HopMyIaMu
YMHOXEHUSI KOMIUIEKCHBIX YUCell — B Pas3JIMIHBIX
HallMOHAJIbHBIX TPAAULIMSIX 3TO Ha3bIBaeTCs (hopMy-
Jamu Diinepa, ¢popmyiaamu ne Myaspa, u T.0. Korma
onHomy u3 Hac Ob110 10—11 meT, ero orel (MHXXeHEP-
BJIEKTPOTEXHUK) OOBSICHUI 3TO €My INpUMEpHO 3a
rmoJjryaca.

OnHako B IIIKOJIaX 3TO JAejaeTcsl abCOMIOTHO He
Tak. BMecTo 3TOro mereil mpUHYXIAIOT 3aydynBaTh
HaM3YCTh JECITKU YACTHBIX CIy4YaeB, CBSI3b KOTOPBIX
MexXIy coboil coBepllIeHHO Heo4YeBUIHA, HUKTO He
OOBSICHSIET UICTUHHOIO 3HAaYeHUsI 3HAKOB U T.O. Bce
9TO MPOCTO TPeOyeTCT MEXaHUUECKU 3aITOMHUTE 0e3
BCSIKOTO TIOHUMAaHMSI.

OnmHy M3 BO3MOXHBIX NPUYMH TaKOH CHUTyalluU
yromuHaeT AHpu JleGer [12]. OH yTBepXKIaeT, 4To
BCE 3TO JIeIaeTCsI U3 YMCTOIO Canu3Ma, IIPOCTO YTOOBI
MY4UTh W YHIXKaTh nereif. OmHako Opuit Hepetnna
[13] mpenyaraet ropasao GoJiee 3j10Bellee OObsICHE-
Hue. OH cuuTaeT, YTO 3TO JIeaeTcs aOCOJIIOTHO CO-
3HATEJIbHO, KaK YaCTh PHIHOYHOM CTPATEr1u 110 IIPO-
NBMXXEHUIO cIiellMabHOI 00JIacTU 3HAHUM, J1emeH-
MapHoil Mamemamuxu.

BusHec miaH 31€Ch COCTOUT IMTPUMEPHO B CIIEAYIO-
LIEeM:

* UCHOJb30BaTh MaTeMaTUKYy KaK Oapbep U
(UIBETp — TaK Ha3bIBaeMast 6CMYnUMENbHAS MAMEMA-
muxa, VIIN K3AMEeHAYUOHHAS MAMEeMAmUKa.

* cO37aTh PHIHOK YAaCTHBIX UJIU MOJIy4aCTHBIX 00-
pa30BaTeIbHBIX YCIYT — MOATOTOBUTEIBHbBIE KYPCHI,
pPETIEeTUTOPHI U TOMY MOAOOHOE + COOTBETCTBYIOLIAS
JIuTepaTypa, CaiuThl, IPOrpaMMBbl U T.1I.

Bonee Toro, HepetnH 3aMeyaeT, 4TO Tak KakK 3Ta
HOBasl 00J1aCTh 3HAHUM HE UMEeT BOOOIIe HUKAKOTO
OTHOIIIEHUS K KaKOU-1100 npyroit obiactu MaTema-
TUKU, YUCTOM VIV NPUKIIATHON, TO YEJIOBEK, B CO-
BEPILLICHCTBE OBJIAACBIIUI 6CMYynumenvHol mamema-
mukoil, He IpuoOpeTaeT NpU 3TOM HUKAKUX 3HAHUM
WJIM HaBBIKOB, XOTb KaKUM-JI100 06pa30M IOJIE3HBIX
IJI APYTUX pa3aejaoB MaTeMaTUKU WM HayK.

A Tenepb npeacTaBbTe cebe J0OphIe UyBCTBA, KO-
TOpBIE JOJKHBI BOSHUKATh y OEIHBIX AeTei U UX pO-
JIUTEJIEH MO OTHOIICHUIO K MaKoeo poda MaTeMaThuke!
YTo XyKe BCEro, MHOTME U3 HUX YOEKICHBI, UTO BOT
STOT TUOPUI BOEHHOM MOATOTOBKHU, OYXTaJITEPCKOTO
ydyeTa M YUCTOIMMCAHUS U MPEACTaBIsIeT cOOOil Ha-
CTOSIIYIO MATEMATUKY.

6.2. Jloxucnas cmpoeocms u outubouHbvie
dokazamenvcmea

Bo MHOTUX ciTydasix 3myKaTophl YIIOPCTBYIOT B MIC-
MOJIb30BaHUHY YCTapEBIINX ()OPM U CITOCOGOB MPEIT0-
maBaHUs. Y:ke 6oJjiee TOJIOBUHBI BeKa BCEM MaTeMa-
THKaM OYE€BUIHO, UTO OJWH U3 Pa3aeaoB IITKOJIbHOTO
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Kypca, IpernogaBaHue KOTOPOTO HEOOXOTUMO HOAHO-
Ccmbi0 IEPECMOTPETh, 3TO TeoMeTpusl. Takoro poja
pedopMa He ycTpaHMIa OBl TEOMETPHUIO, KAK MHOTHE
orracaloTcsl, a HaobopoT, yCuJIniIa U OKWBHIa OBl ee!
Ha camom gene mopamisioliee OOJIBIIMHCTBO
IIKOJIbHBIX T€OMETPUYECKUX TOKAa3aTeIbCTB B JIyXe
DBKJINIA, KOTOPBIE IIKOJbHUKOB 3aCTaBJISIOT 3a10-
MUWHATh 1O JIO3YHTOM MHUMOM CTPOTOCTH, HEIIOJI-
HbI, HEBEPHbBI U HEMTOHSITHBI.

B To Xe Bpems, Kak Bce Mbl 3HaeM, MOIXO/
XVII Beka B nyxe n1e ®epma u JlekapTa ycTpaHsIET Bce
TaKOTO PoJa CJIOXHOCTU U JejlaeT TeOMETPUIO Uk -
HO MPO3pavyHOIi, OTKPBHITOM i1 IPUTIOKEHUN U MO-
Je3Hoi. Yxxe 40—60 et Ha3ad KaxkIoMy rPaMOTHOMY
MaTeMaTUKy ObLJIO OYEBMIHO, YTO UMEHHO TaK HaJ0
MpernoiaBaTb TEOMETPUIO B MaccoBoit 1ikose. [Tpo-
LIUTUPYEM T10 3ToMy noBony 2KaHa Ip€noHHe [14], Ko-
TOPbIi1 ObUT TTBLIKMM CTOPOHHUKOM TaKOT'O MOAXO0/a:

“For the trained mathematician of today, it is a
triviality that the fundamental theorems of Euclidean
geometry (in any number of dimensions, by the way)
are very easily derived from the concept of a vector
space equipped with a positive definite quadratic
form. Why shouldn’t this method be made available
(in two or three dimensions) to high school students
instead of the incredible, apparently irrelevant dissec-
tions of triangles, where every step is made to appear to
be a conjurer’s trick?”

Ho ¢ Tex IIOp TaK HUYETO 1 HE USMEHUJIOCH.

YTo elie ropa3go Xyxke, MHOTME U3 TaK Ha3bIBae-
MBIX “JIOKa3aTeJdbCTB” B LIKOJbHBIX YUCOHUKAX Ieo-
METPpUM — BKJIIOYasl JOKa3aTelIbCTBa OOJBIIMHCTBA
pe3yJILTaTOB O JJIMHAX, MJIOIIAASIX U 00beMax — SIB-
JISTI0TCST (PEMKOBBIMU WJIM IAXKe MPSIMO OLIMOOYHBI-
MU. DTOMY HOCBSIIIEHB HEKOTOPBIE U3 HanboJiee sip-
Kux (pparmeHToB B KHUrax Jlebera u I'poTeHauka
[12], [15]. B 1981 r. PoxiuH [2] ynoMuHaeT 06 3ToM
BCKOJIb3b, KaK O YeM-TO OOIIIEN3BECTHOM:

“Bot korma s yuuscs B 1IKoje (BO3MOXHO 3TO U
ceiiyac Tak), MHe OOBSICHSUIM, YTO TaKO€ ILJIOLIAlb
Kpyra. MHe roBopwiId, 4TO IIONIIAAb Kpyra — 3TO
npenest HeKUid, U TTOTOM YTO-TO TTUCAJIU, TOBOPUJIU, U
MoJiy4yaar Kakyto-To hopMyJly s TJIoIaaIu Kpyra.
TpyaHo ObLIO MOHSTH, YTO TaM paccKa3blBaJIu, a KO-
raa s cTajl MaTeMaTUKOM, TO MHE CTajlo COBEPIIEHHO
SICHO, II0YEeMY 3TO OBbUIO TPYAHO MHOHSTH — IOTOMY
YTO BCE 3TO CIUIOLITHOM B31IOp”.

CHOBa, ¢ TeX MOP POBHO HUYETO HE U3MEHMIIOCH.

6.3. Dnemenmapnas mamemamura

Uto Hac OoJiblile BCEro pa3apaxaeT B XKpelax Tak
Ha3bpIBaEMOM “3JIeMEHTapHOI MaTeMaTUKN’, TaK 3TO
X KPIOYKOTBOPCTBO U MEJIOUHBIN memaHnTn3M. Hawm,
BOCMUTAHHBIM TMPOMECCUOHAIbHBIMI MaTeMaTHKa-
MM, BCE UX MeOATHI KaXKYTCSI COBEPIICHHO JIMIITEHHBI-
MM CMBICJIa U KpaiiHe NCKYCCTBEHHBIMU.
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Poccuiickne obGpa3zoBaTebHBIE CETH MOJHEL 00-
cyxnaeHui ciemymwouiero tuna. Korma Bbl cuuTaere,
CKOJIBKO BCETO OYTHUIOK IMMBa B 3 KOpOOKax 1o 6 Oy-
TBUIOK B KaXKIOM, CJIeAyeT YMHOXKAaTh 3 X 6 1y 6 X 3?
Oxkazajioch, €CTh KakKOM-TO caKpaJbHBIN ITOPSIOK,
YTBEPXKICHHBIM HEKUM apeornaroM HECKOJBKO CTO-
JIETUI Ha3all, U OHU (PaKTUIECKM CHIKAIOT OIEHKH
OEeIHBIM JIETSIM, KOTOPBIE YMHOXKAIOT 3 Ha 6 B APYroM
MopsiAKe, AaxKe IoIydas IIPU 3TOM IIpaBUJIbHBINA OT-
Bet!!! C TeM, 94TO MBI, pasyMeeTcs, HUKOTIA He MOTJIHA
3alIOMHUTDb, KAKOU MOPSA0K ONepalMii 31eCh curdTa-
€TCSI IPaBUJIbHBIM.

By XyH-Cu [16] cnenyroiimm o0pa3oM ONUCHIBAET
9Ty CKaHOAJbHYIO CUTYallUIO:

“One of the flaws of the school mathematics cur-
riculum is that it wastes time in fruitless exercises in
notation, definitions, and conventions, when it should
be spending the time on mathematics of substance.
Such flaws manifest themselves in assessment items
which assess, not whether students know real mathe-
matics, but whether they could memorize arcane rules
or senseless conventions whose raison-d'étre they
know nothing about”.

B crapmux kjiaccax Ha CMEHY 3TOMY IPUXOIUT
BCS BTa CyeTa, CBSI3aHHAs C TEM, YTOOBI OCTAaBaThCs B
00J1aCTH BEIIECTBEHHBIX YMCEN, BCE 3TU AOMOTaTEb-
CTBa Ha TeMy “00JIaCTU HOITYCTMMBIX 3HAUY€HUI1’ U
ToMy nono6Hoe. Kak 3amedaeT no aToMmy nosoxay Pe-
nukc KineitH [17], anemeHTapHas MaTeMaTHKa TaKOTO
poma — 3TO Ype3BbIYAHO ITO3IHEe N300peTeHUE, He
panbIre mociaenHeit dyetBeptu XIX Beka. 1o 3Toro
kimaccukn XVIII u XIX BekoB Bcerma padboTaiu ¢
KOMILIEKCHBIMU YMCIaMU.

IOpuit Hepetun [13] 3akmitodaer: “yromsiHyTast
HayKa BbI3bIBa€T Y HOPMaJILHOTO MOJIOJIOTO YEJI0BEKa
JIMIIb CKYKY U OTBpaIlleHWE, U YTO HECPABHEHHO XYy-
Xe — oTyneHue”.

7. MATEMATUKA JI1 HEMATEMATHUKA:
YEM OHA ABJAETCA CETOOHA

Cutyalusi ¢ MaTeMaTUYeCKOM MOATOTOBKOI crie-
LIMAJIUCTOB OPYTUX OOJIaCTell Ha YHUBEPCUTETCKOM
YpPOBHE CTOJb ke 0e30iraroctHa. O4eBUIHO, YTO BO
MHOI'MX aIMUHUCTPATUBHBIX OTHOILIEHUSX OHa HeE
CTOJIb OIMO3HA, KaK MAacCOBOE MaTeMaTU4YeCKoe 00-
paszoBaHue. Ho B yHUBEpCUTETCKUX Kypcax IJisl MH-
KEHEPOB, SKOHOMMCTOB U T.J. TOMUHUPYET yCTapeB-
IIast TpaguliMsi, KOTopasi 4acTo JAejaeT ImpernogaBa-
HUEe MaTeMaTWKM Ha 3TOM YPOBHE ellle MecHee
OCMBICJICHHBIM C TOYKHM 3PEHUSI COACPKAHMS.

WcTopuaeckn Bce 3TH Kypchl “BBICIIEN MaTeMa-
TUKU” — 3TO MPOCTO yXyAllIeHHbIE (M1, KAK TOBOPUT
PoximH, “ucnopyeHHBIe”) KypChl IJISI MAaTEMaTUKOB
Havajia XX BeKa, KOTOpPbIE CAMM OBIJIM YXYIIICHHBI-
MU Kypcamu aHanu3a XIX Beka. Bce oHM HaYnMHaOT-
Csl C TeX Xe TocieoBaTe/IbHOCTE !, pSIOB, NPeNeioB
U TOTOM TIEPEXOASAT K TEM XK€ MPOU3BOMNHBIM, UHTE-
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rpajaM u auddepeHINATbHBIM YPaBHEHUSIM, TIPU-
yeM JeJIaeTCsl 3TO CaMbIM OECIUIOIHBIM M IOBEPX-
HOCTHBIM 00Opa3oM.

Jlaxe syjeMeHTapHbIe YYEOHUKM aHajlu3a, B TOT
MOMEHT, KOIJIa OHU MBITAlOTCS HAYMHATh YTO-TO JO-
Ka3bIBaTh, NU300MIYIOT IIPSIMBIMU MaTeMaTU4E€CKUMU
omuokamu [18]. C Tem, 4TO yUeOHUKM “BBICILIEN Ma-
TeMaTUKU~ OOBIYHO €llle Topa3mo XyxKe, TaK Kak U3
HUX yOpaHEI Bce OoJiee IITyOOKMe TEOpEMEBI 1 BCE Ma-
TeMaTUYECKM HHTEPECHBbIE MPUMEPHI, UYTO JeJaeT
ocTalolrecs: o0beaku enle 6ojee HeallleTUTHbIMMU,

CKYYHBIMU U HEYI000BAPUMBIMU®.

TpagummoHHBIe MaTeMAaTUIECKHE KYPCHI TSI He-
MaTeMaTUKOB — HE TOJIbKO aOCOIOTHO 3aCTOMHbBIE U
OecIUTOmHbBIE KypPChl MaTeMaTUYeCKOTO aHaIm3a, HO
1 OoJIbITIasl YaCTh apXaWyHbIX CEPBUCHBIX MaTeMa-
TUYECKUX KYPCOB JIMHENHOMN anreopbl, nuddepeH-
IIUAJBHBIX YPaBHEHUM, TEOPUU BEPOSITHOCTEH M
IUCKPETHON MaTeMaTUKH — C(pOKYCUPOBAHBI TOUTH
HUCKJTIIOUMTEIbHO HA MEXaHUYECKOM HapaboTKe pyau-
MEHTapHBIX BEIYMCINTETLHBIX HABBIKOB, 6€3 KaKOTO-
MO0 Cepbe3HOTO MOHUMAHUS MOIJTMHHOMN CTPYKTY-
pBI TIpeaMeTa, ero MPWIOXEHUM, ero TeKyIIero co-
CTOSTHMST WJTM G0Jiee IITMPOKOTO KOHTEKCTA.

IMpuBenem SIpKylo WUIIOCTPALIMIO TOTO, HACKOJIb-
KO paOCK1 y4eOHUKU “BBICILIEH MaTeMaTUKI CICoY-
10T TPATUIITMOHHBIM KypcaM I MaTeMaTUKOB. MBI
ObLIY MOTPSICEHBI, YBUAECB B yUeOHUKE 11O MaTeMaTH -
Ke ST @uarocogpoé TPUTOHOMETPUIECKUE ITOICTA-

HOBKM, ITPOU3BOAHYIO (PYHKLUU X > X' U TOMY I10-
nobHoe. Mbl 0co3HaeM, 4To uaes GyHKTOpUaTbHO-
CTM W Jaxe MLeNHOoe TMpPaBuji0 MOTYT OBbITb
ype3BblUaiiHO Mosie3Hbl i1 punocodoB. Ho Mbl He
BUJIUM HUKAKOTO CMBICJIa B TOM, YTOOBI 00Oy4aTh UX
KOHKPETHBIM MexHuuecKkum TploKaM BbIYUCIEHUS
MPOU3BOIHBIX U UHTETPAJIOB, CYTh KOTOPBIX OHU BCE
pPaBHO HE CMOTYT TMOHATH U MPUMEHSTh KOTOPbIE UM
HUKOTIA HE TIPUAETCS.

Kaxk u B 11koJj1e, B 3TUX Kypcax UCCTYILJICHHO Mpu-
3bIBAIOT K IIOCTPOCHUIO “OCHOBaHMUI” M (MHUMOI1)
“cTtporoctu”. OMHUM M3 TaKUX COBEPILIEHHO UCKYC-
CTBEHHBIX MPENSITCTBUI SIBJSETCS “Teopusi mpeae-
JIOB”. Ymop Ha mpenenbl co3maeT KOHLENTyalbHbIE
TPYAHOCTHU JJISI MHOTUX CTYIEHTOB U COBEPIIEHHO He
HY>X€H HU IS U3JIOKEHUST CaMOro aHajiu3a, HU ISt
KaKUX-JIM00 ero MpuioxeHuii*. Bor 4ro roBopur o
sToMy TToBony PoximH [2]:

“... IIpenejbl — BTO caMasl TpydHasl 4yacThb Kypca
JUJIsl TOHMMAaHUS 1, YTO CaMOe UHTEPECHOE, — COBEP-
IeHHo HeHy:kHasl. 1 nuddepeHnnaibHOe NCUUCIIE-

3 To, uro IMurep Teitnop [19] rOBOPUT B OTHOLLIEHUH LIKOJIBHO-
ro KyppMKYyJiyMa, B eliie OOoJIblIeii CTeIIeHM OTHOCUTCS K OObIY-
HBIM YHUBEpPCUTETCKUM KypcaM: “The secondary-school math-
ematics curriculum is narrow in scope and technical in charac-
ter; this is quite different from the nature of the discipline itself”.
Cama 3Ta TUcKyccusl ToxXe He HoBa. Yxke B “Jlymm YyHblio”,
cocTtaBieHHOM He no3aHee 111 Beka mo Hallleit apbl, yImoMHUHa-
€TCsl, YTO HACTOSIIIUI yUYEeHBbII HEe 3HAET MPEIesIOB.
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HUE, 1 MHTErpajbHOE UCUYMCIIEHUE, 1, BOOOILE, BCIO
KJIACCUYECKYIO MaTEMATUKY, s1 y>Ke He TOBOPIO O Ma-
TeMaTUKe KOHEUYHOI, IpeKPacHO MOXHO WU3JI0XKUTh
0e3 npenenoB. bojiee TOro, OHM TaM COBEPILIEHHO HE
HYKHbBI. DTO COBEPIIEHHO Yy:KePOITHOE SIBJICHUE, Yy-
KEPOMHEBIN IIpeIMET, KOTOPbIiA ObLI BHECEH B 3Ty 00-
JIaCTb JIIOABMU, CTPEMUBIIUMUCI 000CHO6amMb aHa-
am3”.

8. IOKA3ATEJBCTBA 1 JIPYTUE
OBOCHOBAHMNMA

MBI yBepeHBI, YTO BCe IIpernoJaBaHe MaTeMaTh-
KM HeMaTeMaTuKaM JOJDKHO OBITb IMOJIHOCTBIO pe-
¢opmupoBaHo. Mbl He MOHMMaeM, IOYEeMY OHO
JIOJDKHO OCTaBaThCs IIPOCTO YXYAIISHHOM, KaK IT0 CO-
JIep>KaHUI0, TaK 1 TTO CTUJII0, BEPCUEH TIpeTioJaBaHUsI
MaTeMaTUKJ MaTeMaTUKaM.

8. 1. loxazamenvcmea 6 obyueruu

TpamuumoHHO YTBEpXAAETCsI, YTO OOJILIIMHCTBO
pe3yabTaTOB, KOTOpPbIE (hOpMyIUPYIOTCS B DJIEMEH-
TapHBIX Kypcax, CJIEAYEeT COIPOBOXIATh ITOJHBIMU
JloKa3aTeJabCcTBaMU. Takasl TouKa 3peHUs IpecTaB-
JIsieTcsl HaM 0€3HaIeXXHO ycTapeBlleii, HepeaaucTuy-
HOM 1 JIMLIEMEPHOM.

B neiicTBUTEBHOCTU €10 OOCTOUT CIIEAYIOIIM
o6pa3oM. Hanmmuume miam OoTCyTCTBUE TOKA3aTeIbCTB
HUKaK He BIIMSIET Ha TOBepHe CTYICHTOB K CAaMHUM pe-
3yabTataM. Mbl JyMaeM, 4TO OCHOBHAsI pOJib I0Ka3a-
TEJIbCTB B JICKIIUSIX M y4eOHMKAX IIJIs1 HEMaTeMaTUKOB
COCTOWT B CJICIYIOIIEM:

¢ YGeauTh CTYIeHTAa B TOM, YTO OH ITPaBUJIBHO TT0-
HUMaeT (GOPMYITUPOBKY.

® YTOUYHUTH CMBICTT pe3yjbTaTa N €ro CBA3b C APYy-
TUMHU pEIyJIbTaTaMU.

IMpu obyyeHnu TipoheCCUOHATBHBIX MaTeMaTh-
KOB J0Ka3aTeJibCTBa MOTYT UMETb U Apyrue hyHK-
1107078

e OTrpaboTaTh OOIIME MTPUEMbl MATEMATHYECKUX
paccyxxaeHuil (MHOYKIIUS, peayKIiins, pa30oueHue Ha
clyyau, oOllee MOJIOXKEeHUe, Creluanin3aius, ...) u
CTAaHIAPTHYIO TEXHUKY B KaKOW-TUOO0 KOHKPETHOI
obJracTu.

¢ BripaboTaTh MPUBBIYKY M BKYC K TOYHBIM pac-
CY)XKIEHUSIM KaK TaKOBBIM, a TaKXe TPEHUPOBaTh
MPUBBIYKY Cpa3y OTJAUYATh MPEATOIOXKEHUs, CBUIE-
TEJIbCTBA U OTAIKH OT TBEPHO YCTAHOBIIEHHBIX (haK-
TOB.

e Kak rosopsar B Kem6pumxe, to illustrate some of
the tedium.

Bce ati ienu mosxcno cTaBUTD TIepen co00M 1 pu
0o0ydyeHU HeMaTeMaTUKOB — BIPOYEM, OCOOEHHO
MpU peaau3aluy MocjaeaHel U3 HUX, clieayeT MposiB-
JISITh HEKYI0 YMEpEeHHOCTB!
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B GompImMHCTBE ciTyyaeB JoKa3aTeabCTBa B yU4eO-
HOI JIuTepaType, 0COOCHHO JUIMHHBIE, IIJI0X0 CTPYK-
TYPUPOBAHHbIE UM YMCTO BBIYMCIUTEIbHEIC, JUIIb
dezopuenmupyrom y9allerocs, 3aTeMHSISI CMBICI 1 3a-
TPYAHSISL TIOHMMaHue. B HaydyHBIX CTaThsIX ILJIOXHE
JIoKa3aTeIbCTBa JIYYIlle, YeM UX OTCYTCTBHE, HO B
IpernogaBaHUN OeJI0 OOCTOUT MPSIMO IIPOTHUBOIIO-
JIOXXHBIM 00pa3oM.

8.2. Nlpyeue ceudemenvcmea

UTo, KaK HaM KaxXeTCs, MHOTME MaTeMaTUKU He
OCO3HAIOT, TaK 3TO TO, YTO B HBIHEITHUX (“COBpe-
MEHHBIX) (popMax M3TOXKEHUSI MaTeMaTUKN HET HU -
yero cakpajbHOTO. To, KaK Mbl CETOAHSI OPraHU3yeM
M 3alMChiBacM HAaIld [JOKAa3aTelbCTBa, SIBIISICTCS
CTOJIb XK€ BPEMEHHBIM U UCTOPUYECKHN OOYCIOBJICH-
HBIM, KaK 1 Bce ocTajibHOe. C TOYKM 3peHUs Lelieid
o0pa3oBaHMSI HaINIW CETONHSIIHNE “IoKa3aTellb-
CcTBa” HMYEM He JIy4llle ApeBHEEeTUTICTCKUX “moKa3a-
TEJILCTB”,  NIPEeBHEKUTANCKMX  “HOKa3aTesIbCTB”,
IPEeBHEMHIUICKUX “IOKA3aTENbCTB” — WJIN, €CITN V3K
Ha TO MOIILJIO, IPeBHETPEUECKUX “I0Ka3aTeIbCTB”, —
OHH BCe IIPOCTO pa3sHvie. I, HECOMHEHHO, BCEe HaIlIU
HBIHEIITHUE CTAHIAPTHI PACCyXIeHUS U M3JI0XKCHUS
CTOJIb K€ MCTOPUYECKU MPEXOIsIIN, KaK U BCE BTU
6oJiee paHHUE (POPMBI.

TpaguuMOHHOE AOKA3aTelIbCTBO, U TeM OoJee
dopmanu3oBaHHOE H0KA3aTEJbCTBO — 3TO HE eIUH-
CTBEHHbII CIIOCO0 IMOHSITH MAaTEeMaTUYECKUM pe3yiib-
TaT, U Jaxe IJisi MpodeCcCHOHAIbHOIO MaTeMaTHhKa
9TO YPE3BBIYANHO penKo ayyuui cnocod. Ectb meii-
CTBUTEJIBHO OCTPOYMHBIE JOKA3aTeJIbCTBA, IPOHUKA-
IOLIKE B CYTh Bellleii U Jaiolire HaM OOJIbIIYIO BIACTh
HaJ MaTepualioM — makumu J10Ka3aTeJIbCTBaMU He-
00XOIMMO JOPOXKUTb.

Ho, kxak npaBuio, 4ToObI ITOHSITH YTBEPKICHME,
ropasuo mojie3Hee CMOTPETh Ha MPUMEPhI, YACTHEIE
cllydyau, CJEACTBUSI, SKCIepUMEHTaIbHbIE MOATBEP-
XKIEHUS, DBPUCTUKY, aHAJIOTUU, IPUIOKEHUS, Kap-
TUHKA U T.JO. — Jaxe mnpodeccruoHalaM Bce 3TO
OOBIYHO TOBOPUT TOpa3no OoJibllle 00 WCTUHHOM
MIpUPOAE MaTeMaTUYECKOTO pe3yibraTa, 4YeM OOJIb-
IIIMHCTBO JOKAa3aTeILCTB. TeM 6oee cTyaeHTam!

Bcero 100—150 netr Ha3an MHOTHME MaTeMaTUKU
ymeepycoaiu, 9TO OHU MPOBEPSIOT J0Ka3aTeJIbCTBa

BCEX PE3yJbTAaTOB, Ha KOTOphle cchuiaiores’. Cero-
JIHSI TOAO0OHOE yTBEPXKIAEHUE IIPO3BYYao Obl B Iy4-
1eM ciaydyae natetmdecku. Ham mpuxomutcst Bce
0oJIblile mojaraThbcsl Ha 4y»kue paboThl, U 3TO JOpora
C OOJHOCTOPOHHUM JABIKeHUEM. PacripeneneHnue no-
BEpUSI CTAHOBUTCS TAKOM K& HEOOXOIMMOCTBIO B Ma-
TeMaTHKe, KaK U BO BceX APYyTrux objactsx, cM. [20]:

“In all these settings, modern computational tools
dramatically change the nature and scale of available

3 JIeHCTBUTEIBHO JIM OHU 3TO AEJIAJIH, 5TO COBCEM APYTasi MCTO-
pusi. Ml yBepeHsbl, uTo HeT [18].
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evidence. Given an interesting identity buried in a long
and complicated paper on an unfamiliar subject,
which would give you more confidence in its correct-
ness: staring at the proof, or confirming computation-
ally that it is correct to 10,000 decimal places?”

CMeITHO NPUTBOPSITHCS, YTO CTYAEHTHI MOTYT CO-
OTBETCTBOBATh TEM TPEOOBAHUSM, OT KOTOPBIX MBI
caM¥ JaBHO OTKA3aJIUCh.

9. MATEMATUKA JIJII HEMATEMATHUKA:
YEMY CIEAYET YUUTDBL?

Hamr kopoTkuii oTBET Ha BOIIPOC B 3arojiOBKe
3TOTO Maparpagda coCTOUT B TOM, YTO MBI HEe 3HaeM —
1 HUKTO He 3HaeT! EcTh HECKOJIBKO BO3MOXKHBIX OT-
BETOB, BOT T€, KOTOPBIEC IIPUXOAUTCS CJIBIIIATD Yalle
BCETO:

e Tomy Xe, yeMy Bcerma — mnpeneiabl, COOCTBEH-
HBIe 3HaUeHusI, whatever, ...

e ToMy, YTO CETrOIHSI MCIIOJb3YETCSI B COOTBET-
CTBYIOLIEH IIpeIMETHOI oO0JiacTu, OOBIYHO 3TO
HEUYTO IIPOMEKYTOUYHOE MEXIY “TOMY K€, UeMy Bce-
rma” u “Hudemy”.

e Huyemy — u ato He mrytka! ITomoOGHass Touka
3pEeHUsI HAXOIUT BCe 0OJIbllle CTOPOHHUKOB!

e MaTemMaTuKe MaTeMaTUKOB.

Hair co6¢cTBeHHBI OTBET COCTOUT B TOM, UTO HE-
00XOIMMO YYUTh BCEX MaTeMaTuKe B TOM BUIE, KakK
MBI, MAaTeMaTUKHU, €€ TIOHMaeM. ToMy, 4TO Mbl CaMU
CUMTAEM B Heil BaXKHBIM — SI3BIKY, OOIIIM MOHSITUSIM,
KOTOpHIE TO3BOJISIOT YCBOUTh IaJIbHEHIINE TMOHSI-
TUSI, W, IPEXIe BCEro, CaMOMY MaTeMaTU4YEeCKOMY
MBIIIJICHUIO: 6a30BOiI TeXHUKE, Hauboliee MPOAYK-
TUBHBIM COOOpaKeHUSIM M CITOCO0aM pacCy:KIeHUI,
KJIACCUYECKUM KOHCTPYKILIUSIM U T.II.

B 10 Xe BpeMsi, B TOM 4YTO KacaeTcsi COOCTBEHHO
COIEp>XaHUsI KYpPCOB, Mbl CUMTAae€M, YTO HE HMMEET
OOJIBLIIOrO 3HAYEHMSI, YeMy UMEHHO MbI yuuMm. Hu-
KTO HE 3HaeT, YTO UMEHHO OyAeT MCIIOJIb30BaThCs B
TOI WJIM MHOM IIpeaAMETHOM 00JIacTh — pa3yMeeTcs,
MBI HE 3Ha€M, HO, KaK Mbl y>K€ TOBOPUJIM, HUKTO HE
3HAaeT.

MEI yBepeHBI, YTO IJIsl TOTO, YTOOBI HayKa 1 TeX-
HOJIOTUSI pa3BUBAJIMCh, COBEPIIEHHO HEOOXOIMMO,
YTOOBI MPOGECCUOHATBI B 3TUX O0JACTSIX BUIECIU U
MMOHUMaIX OOJbIlle MaTeMaTUKU, Oojiee IIPOABUHY-
TOIf MAaTEMaTUKU — U, IIPEXKIIE BCero, 6ojee cogepka-
TeIbHOI MaTeMaTUKM, KaK KJIaCCUUECKOI, TaK 1 CO-
BpeMeHHo. Ho yYnTh UX Hamo COBEPIICHHO UHaUe,
¢doKycupysich Ha KOHIENTYaJIbHBIX aCIICKTax, MOHH-
MAaHHHM, TTPUJIOXKEHUSIX, a HE Ha TEXHUYECKUX JeTalIsIX
JI0Ka3aTeIbCTB MM KOHKPETHBIX BBIYMCIUTEIBHBIX
HaBBIKaX.

NubpiMu CJioBaMH, Mbl CHUTA€M COBCPIICHHO be3-
paccyaﬂbmu IIEPBLIC TPU U3 NMPUBCICHHBIX BBIIIEC OT-
BETOB, 1 OCOOEHHO IOCICIHUN U3 HUX, npeajararo-
LI OJTHOCTBIO yrpasaHUTb N3YYCHUE MaTEMAaTUKHN
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U TEPesoKUTh BCE BBIUMCIEHUSI HAa KOMITBIOTEDHI.
PoBHO Hao00OpOT, HY)XHO YYUTh HECHEIUAJTNCTOB
OoJtee pa3HOOOpa3HON U OoJlee NIyOOKO MaTeMaTh-
K€, YeM 3TO JieJIaeTCsl CETOIHSI.

10. MATEMATHUKA 11 KOMITBIOTEPDI

VKe HeCKOJIbKO pa3 Mo Pa3HbIM MOBOJAM MBI 1IU-
THUPOBaIU cienywllee HabmoneHue JopoHa 3aiii-
Oeprepa [21]:

“The computer has already started doing to math-
ematics what the telescope and microscope did to as-
tronomy and biology”.

MBI cornacHBI ¢ 3TUM 4yTh OoJjiee, YeM ITTOJIHO-
cTbio! Ha camoM nesie, Mbl yOeXIeHbl, YTO MaTeMaTr -
KW CEroJiHs MMEIOT JIyJIlllMii JOCTyN K MaTeMaTuue-
CKOI peaslbHOCTU, YeM OOJBIIIMHCTBO 3KCIIEPUMEH-
TaJIbHBIX HAYK K (DU3NYECKOI pealbHOCTH, CM. [22, 23].
N MBI cKITOHHBI cormacuThesd ¢ bopoBukoMm [24] B
TOM, YTO Kaxylasicsd Hea((DEeKTUBHOCTb MaTeMaTH -
KM B OMOJIOTUU U HEKOTOPBIX APYTUX MPUIOXKEHUSIX
Moxucem OOBSICHSIEThCS TEM, YTO HEOOXOAMMAas MaTe-
MaTHKa MPOCTO CIUILIKOM BEIUKA Il UHAUBUIYaAIb-
HOTO YeJI0BEYECKOIo yma.

10.1. Mamemamuka 0n5 noav3oeamens

KomribloTepsl yice IeTMKOM U3MEHUIN BCe TPU-
JIOXXeHUsI MaTeMaTuKM W TO, KakK OOJIbIIUHCTBO
MoJib30BaTesieid OyayT MPUMEHSITh MaTeMAaTUKY B JIIO-
O6om o6o3pumoM OyayiieM. Hy>kHO mpocTo 4ecTHO
MpU3HaTbCs cebe, YTO HUKmMO W3 HaIllMX CTYAEHTOB
Hukoeoa He OyleT peliaTh CUCTEMbI IMHEHHBIX ypaB-
HeHuit, oopallaTh MaTPULbl, BHIYUCISATD UHTETPAJIbI
WY CTPOUTh TpaduKku hyHKIIUU 8PYUHYI0, KPOME KaK
CcOOCTBEHHO Ha 3aHATUSX B Kiacce. Ho Torna 3auem
HacTauBaTb HA TOM, YTOOBI OHM JieJiaJiu 3TO 6e3 uc-
MOJIb30BAHUS 8bIYUCAUMEAbHBIX MAWUH B Kiacce?

ToBopsrT, uro MaTh Kapyia @punpuxa I'aycca Mor-
J1a HaGmoaTh pa3bl BeHephbl 1 HEKOTOPEIE CITYTHUKHU
IOmmiTepa HeBoOpy:KeHHBIM ITazoM. K coxaieHHIo,
rnonasJsitoliee OOJBIIMHCTBO OOBIYHBIX JIIOJIeil He
o6amaeT MOgOOHOM OCTPOTOM 3PEHUS U UM IPUXO-
IATCS MIPUOETATh K TIOMOIIIY Y8eAUHUMeAbHbIX MAUUH.

DTO ICHO BCEM MOJIB30BATEISIM B COOTBETCTBYIO-
IIUX 00JIACTSIX, Y CTOJIb XK€ SICHO HAIIIMM CTYIEeHTaM.
Ho MBI Bce ellie mpeamnoyuTaeM AejaaTh BUMA, 4TO 3a-
HUMAaeMCS YeM-TO ITOJIE3HBIM, CKAPMJIUBAsI UM ILIO-
X0 TIepeKeBaHHBIN KAPTOH, KOTOPHI MM He HYXEeH U
KOTOPHI OHU BCe paBHO He MOTYT IepeBapuTh. [1o-
3TOMY COBEPIIEHHO ECTECTBEHHO, YTO MHOTUE TTOJTb-
30BaTeIM HAUMHAIOT BEIpaXXaTh HEAOBOJIBCTBO, MIPU-
TOM BCE TpOMYE U TPOMYE.

B mocnemHue rombl MBI CIBIIIATA HE OT OZHOTO
WHXeHepa, U IPUTOM He OT KaKUX-TO 1IapJlaTaHOB, a
OT CEpPbE3HBIX CITEINATNCTOB, UTO [BCeX]| CTYAEHTOB-
WHXEHEPOB 0O0JIbIlle BOOOIIE HE HYXXKHO YYUTh MaTe-
MaTHUKe, a TOJIbKO KOMIIbloTepaM. MBI 3HaeM, 4To
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OHM OIIMOAIOTCS M 4YTO IaKE CETOMHAIIHNE OTCTAJIBIE
KYpPChbl MaT€MaTUKU, IIPU BCEX CBOUX HECOBEPIIEH-
CTBax, Jydile, Y4eM HUYEro. A HACTOSIIUMA IIPOIY-
MaHHBII KypC comepKaTeJabHON MaTeMaTUKA — Ma-
TEMATHKH MATEMATHKOB — Haydajl Obl 30JI0TOI1 BeK B
HEKOTOPBIX IPEeAMETHBIX 001acTsax. Ho meiro B ToM,
YTO peLIaTh-TO OyIyT OHU!

10.2. Mamemamuka 015 uepoxos

Ectb ellle omuH 4pe3BbIUYAilHO BaKHBIN aCIHEKT,
KOTOPBII MBI 31€Ch BOOOIIIE HE YITOMUHAEM, HO KOTO-
pBIA B caMoe OJvKaiiiee BpeMsl MOJTHOCTHIO U3Me-
HUT BCIO KapTUHY.

A MMeHHO, OOJIBIITMHCTBO MAaTEMATUKOB CKJIOHHBI
PE3KO HEeIOOLIEHUBATh, B KAKOM Mepe pa3BUTUE Ma-
TEMaTUKU OIIPEeeasieTCs BHEIIHUMM OOCTOSITEIb-
CTBaMM, B MEPBYIO o4Yepenb NTOCTYNHBIMU BBIYMCIN-
TeAbHBIMU pecypcaMu. Ho He3aBUCHUMO OT TOTO, BOC-
OpUHMMAeM MblI 3TO WJIM HET, BCSI MaTeMaTHKa
CErogHs HaXOOUTCS B MPOLIECCe TPaHANO3HOM MeTa-
MoOp@d03bl, BEPOSITHO, Beaudaiilieili B CBOEil MCTO-
puMu.

YXe ceromHsi pa3BUTHE KOMIBIOTEPOB U CUCTEM
KOMIIBIOTEPHOI ajredpbl CUJIbHEUIIUM 0Opa3zoM
BJIMSIET Ha UCCICIOBAaHUS BO MHOTHX O0JacTSIX ca-
MO UMCTOI MaTeMaTUKM, TAKMX KaK TEOpHs TPYIII,
KOMOMHATOpUKA, TEOpHUs 4YHCeJI, KOMMYTaTUBHAas
ajredpa, aaredopandeckasi reoMeTpus 1 T.4. MOXHO
OXUIaTh, YTO B OJIMKAMIIEM OyoylleM 3TO BIUSIHUE
pacrnpoCTpaHUTCS Ha BCIO YWCTYI0 MaTeMaTUKy M
MIPUBEIET K MEepeoleHKE BCeX LICHHOCTEN: paauKalb-
HOMY IIEpeCMOTPY HallpaBJICHUWI U CTUIISI KCCIEa0Ba-
HUIA.

11. CUCTEMbI KOMITbIOTEPHOW AJITEBPHI

15t Hac OYEBUIHO, UTO CETOMIHS YUUTh CTYIEHTOB
B 00JIACTH €CTECTBEHHBIX HAyK Y MHXXEHEPOB CUNTATh
MPOM3BOMHbIE U WHTErpajbl, pellarh ajredopauye-
ckne nan nuddepeHInaIbHbBIE YpaBHEHUS, TIepe-
MHOXaTh WJIM o0paliaTh MaTPULIbl BPYYHYIO U TOMY
Momo6HOe — 3TO MycTasi TpaTa BpeMEeHU. DTU HaBbIKU
TaK e ycTapesu, KaK UCIOoJIb30BaHUE Jorapubmu-
YeCKOI TMHENKM MJIM TaOJIUIIbI Jorapu(MOB.

Ha ceromnsiiiHuit 1eHb CTaHAAPTHBIMU UHCTPY-
MEHTaMM [Jisi BCEX TAKOrO0 poOJa Belleil SBISIOTCS
CAS o01mero Ha3HaYeHUsA = CUCTEMbI KOMIIBIOTEPHOI
ajireopnl. ECTh OrpoMHOE KOJIMUE€CTBO HU3KOYPOBHE-
BBIX IIPOIYKTOB C BEChMa OrpaHUYEHHBIM (DYHKIINO-
HajioMm. CyIiecTBYeT TaK>Ke JOBOJIbHO MHOTO CHelya-
JuzupoBannbix CAS, KOTOphle OYeHb XOpOIIU B He-
KOTOPBIX BelllaX, TaKWX KaK ITOJJMHOMHUATIbHEIE
BBEIUYMCJICHUS WIN JIMHEeHas ajareopa, Ho OJIM3KO0 He
OXBAaTbIBalOT BECH CIICKTP CHUMBOJIbHOU MaTeMaTUKU.

Ecnu orOpocuTh T€ CUCTEMEBI, KOTOPBIE YCTapeIu,
HEIOCTATOYHO 3(P(PEeKTUBHBI, OOJIBIIE HE TTOAIEPXKI-
BAalOTCSI, CJIMILIKOM CJIOXKHBI WIMA CIMIIKOM JOPOTH,
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He UMEIOT yIOOHOIo BHEIIHErO MHTEpdEica nian He
MOIAEPKUBAIOT IpadUKy, Yy HAC OCTaeTcsl yIUBH-
TeJIBLHO OTPaHNYEHHBIN BBIOOP, TTO CYTH, BCETO YETHI-
pe mpoaykra: AXi om Mapl e, Mat hematica u
Sageat h.

Bce T 9eThIpe crcTeMbl OUeHb Xopoln. Bece onun
SIBJISIIOTCS, B MEPBYIO OYepeb, sI3bIKaMU ITPOTpaM-
MUPOBAaHMST YPE3BBIYAHO BBICOKOTO YPOBHS, YbsI
BbIpa3uTenbHas MoOIllb NMpubinxkaercss K (parMeH-
TaM e€CTEeCTBEHHOTO sI3blKa. Bce OHUM MOryT BBIMOJ-
HSTh 6ce OOBIYHBIC BEIYMCIICHUSI, BCe, YTO HeMaTeMa-
THK, BEPOSITHO, YBUIUT B 1:000M OOBIYHOM COBpE-
MEHHOM MPUJIOXKEHUH.

CerogHst, oOy4dast IPOABUHYTHIX KOMITbIOTEPIIIN-
KOB WJIM MaTeMaTUKOB, MbI, BEPOSITHO, IPEINIOUIN
ob1 AXi omwiu SageMat h. OgHako o eaomy psiy
CEpPbE3HBIX TTPUYMH TIPU OOYYEHUN HEMATEMATUKOB
nmpuxoauTcss BeIOMparh mexay Mapl e u Mat he-
mat i ca, u Takoil BEIGOD SBJSIETCS UCKIIOYUTEIHHO
BOITPOCOM BKyca 1 ymoOcTBa. B Hammx Kypcax MBI
HCITOIB30BAIA 00a, HO TI0 PSILY 6HEMAMeMAMU1eCcKux
MPUYKMH B KOHEYHOM UTOTe OCTAaHOBWIMCH Ha Math-
ematica.

12. KOMITBIOTEPHAA AJITEBPA:
IMEPBBIE WJINTIOCTPALINN

OObIYHO MBI HAYMHAIW Halll Kypc C TIOXKWHBI
MPeIMETHBIX WUTIOCTPALIM TOro, YTO TaKOe Ha ca-
MOM JIeJie MaTeMaTuKa 1 Kakylo pojib MOXET UTPaTh B
Heli KomIibloTep. PakTUUeCKre TpUMepbl MEHSUTUCH
OoJiee-MeHee KaXIblii Tof, U ceiiyac Mbl BOCITPOU3-
BOJIMM HEKOTOpbl€ TUMHWYHBbIE 33a1a4Ml, KOTOPbIE MbI
MOKa3bIBAJIM HAILIUM CTYASHTaM Ha IEePBBIX JIEKIIUSIX,
B KauecTBe pa3MUHKU 151 HaIlIeTo Kypca.

12.1. Konmpnpumep Inakuca

PasymeeTcs, Bce HAIlM CTYOEHTHI CIBIIIANUA O
npoodieme @epma. [1o3TOMY MbI CIIpALLIMBAJIM Y HUX,
CJIBIIIAJIM JIX OHU O TOM, YTO DiJIep MPeIIOXKMII CIle-
Iylolllee IIMPOKOe O0000IIeHue 3TOoM 3amayd. A
MMEHHO, OH yTBEpXXAaJl, YTO MPpU m > 4 ypaBHEHUE

HE MMeeT PeLICHUil B HaTypalbHbIX Ynciax. TogHo
TaK Xe, [IPK M > 5 ypaBHEHHUE

X"yt " v ="
He MMeeT PelleHHil B HATYPaIbHbIX YMCIAX U T.11.

Onnako B 1988 1. Hoam Dikuc [25] oOHapyxuI,
4TO

2682440 + 15365639 + 18796760 =
=180630077292169281088848499041 =
=20615673".

NOKJIAIbl POCCUMCKOMN AKAJJEMUU HAVK. MATEMATUKA, MH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUS

Pasymeercst, 6e3 BrageHUsI TOBOJIBLHO CEpbe3HOI
TeopHrell Yyucen U ajareOpanyeckoil reomeTpueii Ha-
XOXIEHME TaKOTO PEIICHUS Ha JOMaIllHEM KOMITbIO-
Tepe — IeJI0 COBEPIICHHO OEe3HAMEXKHOE.

OnHako nonoOHbIN KOHTPIIPUMED LTS MSATHIX CTE-
MeHen

27° +84° +110° +133° = 61917364224 = 144°

3a HECKOJBKO 4YaCcOB MOXKET HailTM Ha JOMAalllHEM
KOMITBIOTEpE 10001 CTyIEHT MPOCTO METOIOM Mepe-
oopa.

12.2. Pamanyoxcan 0as HU3K0100bIX

MHoro ucropuii MOryT pacckaszaTb HaM MHOTO-
yieHsl. BocripoussenemM nopasurensHoe 6-10-8 Tox-
nectBo Pamanymxkana, cM. [26]. [Tonoxum

fey) =+ x+p)" +(x+y+xp) -
—(l+x+x)"=(1+y+xp)" + 1)
+(1=xp)' = (x-y)".
Torna

64 £,(x, ) fio(x, ¥) = 45 fy(x, y)’.

Paszymeercst, a5T0 CHOBa MOXHO [OKa3aTh IMOCPE-
CTBOM Tpy0Oil CHIBI, IPOCTO PacKphIBasi CKOOKU
BBIYMCIISISI 00€ YaCTH 9TOTO paBEHCTBA:

46080x°y” + 322560x"y” + 887040x"y” +
+1128960x°y* +241920x°y* — ...

B HexkoTtopoMm cMmpIciie ToXAecTBa PamaHymxkaHa
caMble HEOOBIYHBIE, TaK KaK Jaxe 3peJioMy MaTeMa-
TUKY YaCTO TPYIHO AOragaThCsl, YTO UMEHHO MPOKC-
xognT BHYTpU. Ho, 4TOOBI Mpon3BeCcTH BieUyaTIeHIE
Ha CTyAeHTa, OOBIYHO JOCTATOYHO MPOCTO JIIOOOTO 13
TOXAECTB JINYBUJUISI WM JaXe CIACACTBUIA TOXIECTB
Hrrorona—Bapwnnra.

12.3. Hadysamenbcmeo 6biCOKOIU MOYHOCMU

OOBIYHO MBI TTOKA3bIBAJIN MTapy IIPUMEPOB, WILTIO-
CTPUPYIOIINX pas3Indre MaTeMaTUIeCKOW M BBIYMC-
JINTEJILHOM TOYEK 3pEHUSI U aOCOIOTHYIO HEOOXOIM -
MOCTH BBIYMCICHU 6€CKOHEUHOI TOUHOCTH.

Hamnpumep, e“m HACTOJIbKO OJIM3KO K IIEJIOMY
YMCILy, YTO JaxKe BBbIYMCICHUE ¢ 12 3HaKaMM mociie
3amsTol BCe ellle He TO3BOJISIET CKa3aTh, 1IEJIOE 3TO
Y1CJIO WU HET:

262537412640768743.999999999999.

PazymeeTcst, 5TO TOIBKO BBIIJISSAUT CTPAaHHBIM. B
JNeiCTBUTEILHOCTH KaXXI0MYy 0Opa3oBaHHOMY MaTe-
MAaTHKY SICHO, YTO 3[eCh €CTh OYEBUIHOE OOBICHE-
HUE, COCTOSIIIee B TOM, 4TO KOIbIo O _ ., sBIsEeTCS

67 /43
ne

00J1acThIO MIABHBIX UaeanoB. Yucia e TO-
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K€ OueHb OJIM3KMU K LEJIbIM, XOTs, KOHEUYHO, He C Ta-
KOM IMOpa3uTeIbHOU TOYHOCTHIO.

12.4. BBP-gpopmynbt

E1ute omHO# BepIIMHON KOMITBIOTEPHOM MaTeMa-
TUKU SIBJIsIETCST (DOpMyJia, O3BOJISIIONIAS] BLIUUCISITH
JIIOOY10 wecmuaduyamepuuryto IMMPY T OTAEIbHO, He-
3aBHUCHMO OT BBIYMCJICHUS TIPEABIAYIIUX, CM. [27, 28]:

N~ 1 4 2 1 1
O Dy s R
=16"\8k+1 8k+4 8k+5 8k+6

12.5. Obpawernue 1000 x 1000 mampuywt

Kax enie onuH manac Mbl reHEpUPOBaIY CyJaii-
Hy1o BemecTBeHHYI0 1000 X 1000 MaTpuiry ¢ Koad-
duLmeHTamMu, ckaxeM Ha otpeske [—10, 10], ¢ ma-
IIIMHHOM TOYHOCTHIO. A 3aTeM oOpallialivi ee, ¢ MallliH-
HOI TOYHOCTBIO, YTO OOBIYHO 3aHMMAaJIO 3—4 c. 3aTeM
MBI YIIOMUHAIU, YTO OOIllee KOJMYSCTBO IPOU3BE-
JEeHHBIX P 3TOM YKMCJIECHHBIX BBIYMCIEHUIA HAMHO-
IO MPEeBHILIAET BCE YMCIIEHHBIC BHIYUCIEHUS, KOTO-
pble BCE TMPUCYTCTBYIOIIUE B KJIacCE CTYAECHTHI BbI-
MOJIHAT WJIX MOIIM Obl B MPUHIUIE BBLITTOJHUTH B
TEYEeHUE BCeil CBOEH JKU3HMU.

OOBIYHO CTYICHTHI OBLIM BOOMYIIECBIICHBI, YIUB-
JIEHBI ¥ IIIOKMPOBAHBI TAKOTO poja IpuMepaMu. Mol
TOBOPWJIM, UTO HE MOXEM, pa3yMeeTcsl, HaydYuTb UX
00Hapyxcusams IMOTOOHBIE Uyleca CaMOCTOSITEIIBHO,
HO 3aTO B T€YE€HME rofa Wil OKOJIO TOIO MBI CMOXKEM
OOBSICHUTH UM XOTsI OBbI YaCTh TOM MaTeMaTUKM, KO-
TOpas JIEXKUT B OCHOBE 3TUX IIPUMEPOB, U HAYYUTh UX
HETIPUHYKIEHHO W HAACXKHO BBIIIOJHITH TAKNE BbI-
YUCJICHUS] — U, B JIEUCTBUTEIbHOCTU, 6ce OOBIYHBIC
BBIUYMCIICHUSI, KOTOPbIE OHU BCTPETAT B OCTATBHBIX
MaTeMaTUIeCKMUX M MPUKIATHBIX Kypcax M B Oymy-
et pabore! DTo HEM3MEHHO CTUMYJIUPOBAJIO UX UH-
Tepec K TOMY, 4YeM Mbl 3aHUMAaJIUCh B KJ1acce.

MBI He 3HaeM, MOXHO U HAy4YWTh YeMYy-JIN0O0
CTYIEHTOB, KOTOPBIX HE BITIEYATIISIIOT NOAOOHBIE TTPH-
Mephbl. BepodTHO, B CTONb Oe3HANEXHBIX CIydasx
Jmoboe JeKapcTBo OeccuibHO. Kak 3aMeuaeT B caMoM
HauaJjie cBoero Tpakrata Hukomnst bypoaku [29]:

“Nous ne discuterons pas de la possibilité d’ensei-
gner les principes de mathématique a des étres dont le
développement intellectuel n’irait pas jusqu’a savoir
lire, écrire et compter”.

13. IIYTKA BOPBAVHA

A BOT ellle OIMH — Goyiee MPUIYIINBLII! — TIpu-
Mep, KOTOPbIii MBI IO CHUX IOP HE MCIIOJIb30BaIN B
kitacce. Ho HecCOMHEHHO MCIOJIB3YeM B CSAYIOIINIA
pas. PaccMoTpuM clienylolyio mocienoBaTeIbHOCTh
UHTerpaios, cM. [30]:

JOKJIAJIbI POCCUMCKOW AKAJEMUU HAVK. MATEMATUKA, UH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUSA

o

sin(x) dx =

b

NN |

X

O

o

J‘sin(x) sin(x/3) dc =T

0 X x/3 2’
Tsin(x) sin(x/3)sin(x/5) dx =
X x/3 x/5

T
5
0 2

oo

I sin(x)sin(x/3)sin(x/5)sin(x/7) , _
x  x/3  x/5  x/7 2

b

0

=)

J‘sin(x) sin(x/3)sin(x/5)sir1(x/7)sin(x/9)dx _
5 X x/3 x/5 x/7 x/9

oo

J‘ sin(x)sin(x/3)sin(x/5)sin(x/7) %

X x/3 x/5 x/7

y sin(x/9)sin(x/1 l)dx _T
x/9 x/11 2

L
2’

0

b

oo

Isin(x) sin(x/3)sin(x/5)sin(x/7)sin(x/9) %
v X x/3 x/5 x/7 x/9
% sin(x/1 l)sin(x/13)dx _
x/11 x/13
Vrapaiite cienyrooliiee 3HAUYCHHUE.

Ha CJIICOYIOIIICM HIarce Kaxymiasacsa 3aKOHOMEP-
HOCTb HapyH1acTcCsd:

T
5

oo

J' sin(x)sin(x/3)sin(x/5)sin(x/7)sin(x/9) %

. x/3 x/5 x/7 x/9
% sin(x/l1)sin(x/13)sin(x/15)dx _
x/11 x/13 x/15

_ 4678079247134407386965378644691t
935615849440640907310521750000

IMTpuumnHa, pazymMeeTcsi, COCTOUT B TOM, YTO
Llylydid, 1y
357 9 11 13

LU IR R L i

35 7 9 11 13 15

B neiicTBUTEIbHOCTH, TIOHSITh, YTO UMEHHO 3/1eCh

IIPOMCXONUT, 3TO [B BBICIIEH CTEIIEHU HETPUBUAIb-
Hoe!| ympaxkHeHue Mo rapMOHMYECKOMY aHalIu3y 1
WHTETPpaIbHBIM NTpeoOpa3oBaHusIM. ECTb MHOTO 1py-
TMX TaKMX 3aMeydaTeIbHbIX IIPUMEPOB, cM. [31—-33] u
coIepKallecst TaM CChLIKM.

but

14. KYPC “MATEMATUKA 1 KOMITbIOTEPbI”

B 2005 r. MBI HayaIu IpernoaaBaTh JBYXCEMECTPO-
BBII Kypc “ MartemaTtuka u KoMmIbloTepbl” Ha KO-
HoMuueckoM (akynbreTe CaHKT-IleTepOyprckoro
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TrOCYyJApCTBEHHOTO YHUBEPCUTETA, BECEHHUII CeMeCTp
TIEPBOTO TOJIa U OCCHHMIA CeMECTp BTOPOTO Tojia.

IMo agMMHUCTPAaTUBHBIM NPUYMHAM® BTOPOIi ce-

MECTp 3TOTO Kypca MHoTrHa Ha3biBajcsa “ MartemaTu-
YyeCKMe MaKeThl”’, WU YTO-TO B TAKOM JIyXe, HO (hak-
TUYECKHU 3TO OBUIO HEIIOCPEACTBEHHOE IPOIOJIKE-
HHUE TOTO Xe Kypca, TaK UTO CJIeIyeT IyMaTh O HallleM
Kypce KakK O eIMHOM liejaoM, “Marematuka u Kom-
nbeioTepsl. I” m “Martematnka u Kommbiotepsr. 117.

Kpr quTaJiCa HE OJId BCEX CTYACHTOB-OKOHOMM-
CTOB, a TOJBKO 1JIA CTYOCHTOB CIIeLIMaIbHOCTEN

“MareMaTUYECKUEe METOAbl B SKOHOMHUKE”' U

“ITpukianHasg nHGOPMAaTHKa B SKOHOMUKE 8, 0OKOJ10
25 CTYyIEeHTOB B IOl MO KaXnoit u3 Hux, Bcero 50 cTy-
IIEHTOB B TOI.

Eitie omHIM 9eTOBEKOM, aKTMBHO YJaCTBOBABIITM
B pa3pabOTKe 3TOro MpoeKTa Ha HaYaabHOM 3Tarie, ObLT
Oner UBaHoB. ITo3xe oH u I'puropuit @puaman 3amy-
CTWJIM aHAJIOTUYHBIN mpoekT B CaHkT-IleTepOypr-
CKOM TOCYJapCTBEHHOM YHWBEPCUTETE SKOHOMUKU U
¢uHaHCOB, CM., HanpuMep, [34].

OOBIYHO 3aHSITUS MPOBOAWIUCH B CMEIIaHHOM
¢opmaTte. BHavane Mbl M3Iaraad Kakue-TO HOBEIC
MaTeMaTUYeCKue TMOHATUS 1 UIIeH, a Takke popmy-
JIMPOBaJIM  HECKOJBKO KIIIOUEBBIX YTBEPXKICHMIA,
MHOIJAa ¢ HabpocKaMu JoKa3aTelbCTB. I1omMHOCTBIO
JI0Ka3aTeIbCTBA M3JIaraIMCh TOJBKO B TEX CIIydasx,
KOra OHU ObLIU OCOOCHHO KOPOTKMMMU U HATJISIIHBI-
MU WIX COAepXKajli MOIIHBIE OOII1e COOOpaXKeHUsI,
MOJIe3HbIe BO MHOTUX cUTyalusax. Ilocie 3Toro mMul
JaBaJid peKOMEHAALMU IS JaJIbHEHIIero 4TeHUs,
JUIST TeX, KTO XOTeN IIyOxKe M3YYUTh 3TU ITOHSITUS, U
MEePeXoaIN K ajJlfTOpUTMaM U KOMITBIOTEPHBIM JIe-
MOHCTpalLMsIM, BBIUMCICHUSIM, rpaduke u T.1. B
KOHIIE 3aHSATUSI MBI pa3gaBaJii IIPUHTAYTHI C HEOOJIb-
IIIMMHU TAIIOBBIMHU 3aadyaMy U 00j1ee KPYITHBIMU 110~
JIyUCCJIeIOBaTeIbCKMMU NPOSeKTaMM, KaK MHIUBUIY-
aJIbHBIMU, TaK Y JJIs HeOOJIbIIMX I'PYIIT U3 2—3 CTy-
neHToB. M To, u npyroe BNocjiaencTBuu oocyxaaaoch
B KJIacce, IpaBAa, OUeHb BEIOOPOUYHO, MHOI/IA TOJIBKO
B ClIy4yac 3aTpygHEHUi, a OObIYHO TOJILKO OTBETHI,
Waeu u/Wind KaKre-To KJIIoYeBbIe 4acTH Koa.

Kypc koHIIeHTprpOBajcs Ha OCHOBHBIX MaTeMa-
TUYECKUX UALIX, a HE Ha CIeIM(PUISCKUX TPUIIOXKE-
Husx. Ceifuac MBI MEPEYUCIUM T€ TEMBI, KOTOPEIC
MU3JTaTAJINCh KaX bl rof. B ocTalbHOM MBI TTO3BOJISI-
1 cebe OOJIBIIYI0 CBOOOIY M OT ToJa K roay MOTJIN
YIIOMMHATh CaMble pa3HbIe ITPUMEPHI U IIPEeIMETHbBIE
obiacTh.

6 AbcypnHoe OHpoKpaTUYecKOoe TpeOoBaHHE, UYTOOBI KypChHl B
pa3HBIX ceMecTpax UMeJIM pa3Hble Ha3BaHUSI.

7 Dra crieuajJbHOCTh ObL1a co3mana B CII6IY B 1930-x romax
Jleonunom KaHTopoBHYeM.

8 Dra crenManbHOCTL GBUIA HA TOT MOMEHT OTHOCHTENBHO HO-
BOI1, OHa co3naHa Tojbko B Havase 2000-x ronoB. B HacTosiiee
BpeMs Ha3BaHUE U3MEHWIOCh Ha “ busHec-nHpopmaTka”.

NOKJIAIbl POCCUMCKOMN AKAJJEMUU HAVK. MATEMATUKA, MH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUS

OOBIYHO MBI HAYMHAIA C Pa3MUHKU II0 TeMaM,
KOTOpbIE ObLIN [XOTsI OBl YACTUYHO| 3HAKOMBI OOJIb-
IIMHCTBY CTYACHTOB, XOTsI, BEpOSITHO, HE BceM! MbI
WMEId B BUOY, YTO CTyAeHTaM OymeT Jierde HadaTh
Mnycarh IMPOCTEeHbKME MPOrpaMMbl HA T€ TEMBbI, IJE
MaTeMaThKa UM XOpOIIO 3HaKoMa, JIMOO 3aHuMa-
TenbHa [AMnO0 W TO, M Apyroe!], ¢ TeM, YTOOBI OHM
MOIJIM MOYYBCTBaTh HEKOTOPYIO INEPBOHAYAIbHYIO
YBEpEHHOCTb B cebe.

o ApucdmeTrnka. Mbl HaUMHAJIU C LIEJIbIX YMCEJI, pa-
LIMOHAJIbHBIX YMCEJ, BEIIECTBEHHbIX U KOMILJIEKC-
HBIX YMcesl 1 MOAyJIsipHOI apudMeTrku. PaznuuHblie
¢dopmathl TpeacTaBieHUsl Yucesl, OCHOBHbIE aJIro-
PUTMBI, 3JIeMeHTapHble (PyHKIIMU, BBIYUCICHUE CTE-
neHeu, popmyisl Dityiepa u n1e MyaBpa, KOpHU U3 1,
CpaBHEHUS1, BIUIOTh 0, CKaXeM, aJlrOpuTMa DBKJIU-
Ja, KOHEYHBIX IoJeil M KUTaliCKOil TeopeMbl 00
ocraTtkax. MHorna Mbl yIoMMHaIM B 3TOM 4YaCTU 4yTh
0oJiee MpUYyIJIMBbIE BEIIU, TUIlA HETTPEPBIBHBIX JPO-
Oeil, ynpouleHUsI paaukKajaoB, TapMOHUYECKUX YU~
ces1, yricen bepHywu u T.10.

e Teopus ymcen. Dra yacTb OOBIYHO BKJIIOYAsa
MIPOCTBIE YMCTIa, TeopeMy DBKIIHUIA M OCHOBHYIO T€O-
peMy apudMeTUKU, BCIKUE NeIMKaTeChl TUIA MPO-
cteix Mdepma 1 MepceHHa, aCUMITTOTUYECKOTO 3aKO0-
Ha pacripenejeHus IIPOCThIX U TeopeMbl Jupuxie o

IIPOCTHIX B apU(PMETUYECKOIH IIPOrpeccun’, TEOPEMBI
®depMma u Dilyiepa, MCEeBIONPOCThIE, CUMBOJIBI Jle-
KaHApa, KBaapaTU4YHBIN 3aKOH B3auMHocTU. MHOIma
MbI YIIOMUHAIN KaKUe-TO KJIacCUUYeCKHUe 3aIaun ajl-
JTUTUBHOM TEOPUU YUCEJ, HO 3TO HUKOTAA HE BXOAU-
JIO B 3K3aMEH, a CIIYKMJIO JIMIIIb OCHOBOI IJIsI MCCJIe-
JIOBATEJIbCKUX IIPOEKTOB B AyXe PeKpeaTUBHOM MaTe-
MAaTUKMU.

C y4eToOM TOTO, YTO B KOHEYHOM CUYETE MBI YUMIU
MaTeMaTUYeCKU TPaMOTHO MCHOJIb30BaTh KOMIIbIO-
Tep, LICHTpaJIbHOE MECTO BO BCeM Kypce 3aHuMajla
YacTh, TOCBSIIEHHAs NTUCKPETHON MaTeMaTUKe U
KoMOuHaTopuke. B 1000M ciiyyae MMEHHO OHa 3a-
HUMaJjla OCHOBHYIO YaCTh IIEPBOr0O cCeMecTpa.

o KomOunaropuka I. 3nech 0OBIYHO paccKa3biBa-
JIoch 0 (pakTopMajax, BOCXOASIIUX U HUCXOMSIIUX
dakToprasiax, OMHOMUAIbHBIX U MYJIbTMHOMUAIb-
HBIX KoadduuneHTax, unciax Crupaunra u bema,
yuciax Karanana, mpou3Boasiux GYHKUMSIX U IpY-
IUX MOAOOHBIX Belllax. 3eCh Mbl MbITAJUCH MPUBO-
JIUTh KaK MOXHO OOJibllle M0Ka3aTeJIbCTB, UMEHHO
yTOOBlI OTpabOTaTh TaKUe WUIAEU, KaK UHAYKIIUS, pe-
Kypcus, pa3OoueHre Ha ciiyyau, npuHiuin Jupuxie u
T.0.

o JTuckpernasa matemaTuka I. Criicku: reHepauus
CMHCKOB, YaCTU CITMCKOB, OCHOBHBIE CTPYKTYpPHBIE
MaHUMYJISILUU, BIOKEHHBIE CITUCKU, 1€PEBbS U IPY-

‘U ton npyroe 06e3 Malieiilliero Hameka Ha J10Ka3aTeslbCTBa,
MPOCTO KaK 3KCcIepuMeHTaabHble akThl! CTyaeHTaM mpemia-
rajoch IPOBEPUTh UX IO KAKUX-TO 3HAYECHUN WU B KAaKUX-TO
CHeUUabHbIX ClydyasiX, MMEHHO KaK O3KCIepUMEHTaJbHbIC
¢axThbl.
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e CTPYKTYPHI TaHHBIX, aJITOPUTMBI BEIOOPKHU, ITO-
1CKa U COPTUPOBKM. MHOXecTBa U HAOOpHI: IO~
MHOXECTBa, e U aHTULIEeTIU, OyJIeBbl omnepaluu,
JIEKapTOBO NpPOU3BEACHMNE, TEOpUs II€PECUMCIICHUS,
BKJIIOUEHUE-UCKITIOUeHUE, pa3oueHus, Koa ['pes.

o JTuckpernas marematunka II. OtoOpaxkeHwus:
¢dyHKIMM, TpuHOUI dupuxie, CIOpbeKTUBHBIE U
MHBEKTUBHEIE OTOOpaXKeHUS, YUCThIe 1 aHOHMMHEIC
dyHKUMM, A-WCYMCIEHUE, KOMITO3MLIMA U HUTepa-
LIM1, OpPOUTHI, TPACKTOPUM, HEIIOABUXKHBIE TOYKM.
OTHolIeHUs: OMHApHBIE OTHOIIEHUSI, rpadbl, OTHO-
IIEHUSI SKBMBAJICHTHOCTU, OTHOIIECHHUS TIOpSIKa,
IuarpaMMbl Xacce, obpaineHue Mebuyca, Teopema
Pamcest, TeopeMa Xoiia (c mokazaTeabCTBaMU!)

e Komounaropuka II. [NepectanoBku: aaredpa mne-
pecTaHOBOK, CHMMETpHUUecKasi TpyIIia, HOpOoXAcHUE
MepeCTaHOBOK B JICKCUKOTPADUISCKOM U IPYTUX ITO-
psIIKax, TPAHCIIO3UIINM, TTepeOOophl ¢ BapHallUsSIMU,
3HaK TMepPeCcTaHOBKU Uyepe3 IeKPEMEHT U KOJIMYECTBO
MHBepcuil (C IoKazaTelnbCcTBaMm!), 3HAKOIIEpEeMEH-
Hasg Tpynmna, WHBOJOUMU. LIUMKIIbI: KaHOHWYECKOE
pasJioXeHUE, IJIMHHbIC LIMKJIbl, YMHOXEHHUE 1IIUKJIOB,
IWKJICHHBINA TUTT U KJIACCHI CONPSIKEHHOCTH, CTaTU-
CTHUKA ITMKJIOB, HAMOOIBIITNI TTOPSIOK MEPECTaHOB-
KW U T.1.

DTO OOBIYHO 3aHUMAJIO OOJIBIITYIO YaCTh IIEPBOTO
ceMecTpa UM TIocjie M3YYEHMs] 3THUX TEM CTYACHTHI
OOBIYHO YK€ JOBOJBHO YBEPEHHO CIIPABJISUIMCH C Te-
pPEeBOIOM MaTeMaTUYECKMX 3a1a4 B pabOTAIOIINIA KO
Ha s13bIKe Mathematica 1 ObLIM T'OTOBBI C SHTY3Ua3-
MOM IIPUMEHSTh 3TU HABBIKM K IPYTUM O0JIaCTsIM
MaTeMaTUK1, KOTOPbIE OHU U3yJaJii.

Konenr nepBoro cemectpa u Had4ajio BTOPOTO Ce-
MecTpa MpeCTaBsiIi COO0I CMECH €l11€ HECKOJIbKUX
BaXKHEWIIIMX COOCTBEHHO MaTeMaTHMYECKUX TEeM U
pa3JIMYHBIX [MaTeMaTUYeCKUX| MpUIOXKeHU. 3nech
Mbl OOBIYHO TIOKPBIBAJIM HEKOTOPbIE NajibHeiliue
OCHOBHbI€ KOHCTPYKIIMU 1 MHOTAA pa3jIMyHbIe Oosee
IIyOOKME TEMBI.

OObIYHO, MOCJIE U3JI0KEHHOTO BbIIIE MbI TIEPEX0-
VI K OoJiee IeTATbHOMY OOCYXXIEHUIO CIISIYIOIINX
IBYX KJIIACCUYECKUX KOHCTPYKIIMM C HEKOTOPBIMU
(HO Jayieko He BceMu!) moKa3aTeJIbCTBAMMU.

o MHorowienbl. CTpyKTypHble MaHUMYJSILIUU C
MHOTOWIE€HaMU, PallUOHATbHBIMU DYHKIIUSIMU, CTE-
MEHHBIMU psiiaMu, U TOMY TTo100HbIM. Koadduriin-
€HTbl, KOPHM, BBbIUMCIIEHUE 3HauYeHUl, ObICTpoOe
YMHOX€EHME U [eJIEHNE, CBEPTKU, pa3IMYHbIE BEPCUU
nHTepnonsuuu (no Heiotony, Teitnopy, Jlarpanxky,
Dpmury,...), 6eicTpoe npeodpazoBanue Dypbe, al-
redbpandeckre ypaBHeHUS M PaKTOpU3aLUs MHOTO-
YJIeHOB, TeopeMa laycca, MHoroujaeHnsl YeObllieBa,
KpPYroBble MHOTOUJIEHBI, KJTACCUUYECKHUE OPTOTOHATb-
Hble MHOTOWIEHbI U T.l. MHOTOUYJIEHbl OT HECKOJIb-
KUX TIePEMEHHBIX, CUMMETPUUYECKUE MHOTOUJICHBI
(¢popmyner Buera, Hriorona, Bapunra, ...), u Tomy
nonoo6Hoe.
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e Matpunpl. CTpPYKTYpHbIE MaHUMYJISLIUA CO
CTPOKaMM 1 CTOJIOLIAMM, MaTPULbI U ApyTUe TEH30-
pBI, YaCTU MATPHULl, YMHOXEHHE MATPUILl U ApYyrue
orepamuy, MaTpULbl U JIMHEHBIE OTOOpAaXKEHWSI,
COOCTBEHHBIC YMCJIa U COOCTBEHHBIE BEKTOPHI, pa3-
JIMYHBIE TIOHSITUS paHTa, JIeMEHTapHbIC IIPeoopa3o-
BaHUSI, CUCTEMbI JINHEHHBIX ypaBHEeHMIA, oOpaTHast
MaTpulla, pa3InyHble KIaCCUYECKUe THUITbl MaTPUIL
(CUMMETpUYECKUE, OPTOTOHAJIbHBIE, IUPKYJISTHTHL 1
T.0.), OJIOYHBIe MAaTpUILbl 1 3(P(HEKTUBHBIC ATOPUT-
MbI, KDOHEKEPOBCKOE ITPOU3BEICHUE U CyMMa MaT-
pU1I, OIIPEeASINTEIN U APYyTYe UHBAPUAHTBI, KAHOHU -
gyecKkue (GpopMHEL.

B xadecTBe NMPUIIOXKEHUI MBI YaCTO YITOMMHAJU
pazJInyHble JajibHelIIne TeMbl, O4eHb KOPOTKO 00-
CyXJlasi MX B KJacce M BbIHOCS Bce 0oJjiee CJIOXKHbIE
BOITPOCHI B IPOEKTHI JIs AOMAIIIHE paboThl (K 3TO-
MY MOMEHTY Mbl UCXOAWJIU U3 TOTO, YTO CTYAEHTHI
JIOJDKHBI TPATUTh MO KpaiiHeil Mepe 3 9 JOMAIITHEN pa-
OOTBI Ha KaXIbII yac B KJIacce).

o Anam3. /IluddepeHIpoBaHne, UTHTETPUPOBa-
HUe, TuddepeHInaAIbLHBIE YpaBHEHUS, whatever.

o JIuneiinag ajaredopa. [IpuioxeHus: K reoMeTpu-
YEeCKUM U/WJIU TIPUKIaIHBIM 3a1a4yaM JIMHEHHOM al-
reopol.

Bo BTopoM ceMecTpe Mbl OOBIYHO OOCYXKIaIu TaK-
XK€ pa3jIu4IHbIe TEMbI, HEOOXOOUMBIC IS CO3TAaHUSI
JIOKYMEHTOB, COAEpXKalllMX CJIOXHBIC MaTeMaThde-
cKre (POpMYJIbl U BBIYMCIECHUS U, BO3BMOXHO, YTO-TO
ele, TEKCT, TpauKy U JaJIbHEHUIIINME JIEMEHTEL.

e Anroputmbi co ctpokamu. [Ipeo6pa3oBaHue TeK-
cTa, hopMys 1 TaOIULL: TIOUCK, COPTUPOBKA, popMa-
TupoBaHue U T.O. [Ipocreiiline Tunorpadckue BoO-
MIPOCHI, BO3HUKAIOIINE TP HA0Ope MAaTeMAaTUYECKO-
ro TeKCTa.

o IIpocreitmas rpaduka. I['pacdukn GyHKIMI of-
HOI U IBYX ITEPEMEHHBIX, FEOMETPUUECKHE TTpeodpa-
30BaHus 2D u 3D 00BEeKTOB: NEPEHOCHI, BpallleHUS],
cuMmeTpur. OOBIYHO BIUIOTh 10, CKaXeM, TpaBUIb-
HBIX Y MOJIYyIIPaBUJIbHBIX TEJ, 3aMOIIIEHNI, 00OMHBIX
CPYIIII.

BT0 ObLI 1OBOJbHO UHTEHCUBHBIN KypC U Mbl He
BEPUM, YTO MOTJIM OBl paccKa3aTh MHOTO OOJIbIIIE 3a
rojl Ha CTOJIb paHHEM 3Talle ¢ yYeTOM MpeablayIiei
MaTeMaTUYeCKOM MOATOTOBKU CTYAEHTOB 1 TOM J0JIU
BpPEMEHM, KOTOPYIO OHU MOIJIM TOCBSIIATH HAIlEMY
Kypcy.

15. OUEHKA BO3MOXHOCTEHN LLIMPOKOTIO
BHEAPEHUA

B 11e710M MBI OlleHMBaeM 3TOT MPOEKT KaK ITOJI-
HBIA U OLISIOMJISIIOIIMI ycIieX. DTo, Ge3yCIOBHO,
ObLT OCBEXAIOIIWIA OTIBIT IJISI HAC CAaMUX, M MbI TIOJTY-
YaJii OrPOMHOE YIOBOJILCTBUE OT MOATOTOBKM Kypca,
MPUAYMBIBAaHUS 3a1a4, IMTPOBEACHUS 3aHIATUIA U 00-
IEeHUS co cTymeHTaMu. B 11000M cirydae, BeCTH Ta-
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KO Kypc ropaszo Becejiee, 4eM JIF000ii U3 Tpaauii-
OHHBIX CEPBUCHBIX KypCOB!

ITpu aKTUBHOM y4acTUM U UHTEPECE CO CTOPOHBI
CTYIEHTOB HaM yJIaJIOCh ITOKPHITh 3a TO XK€ BpeMs TO-
pa3oo OoJjibllie MaTeMaTUKH, 0ojiee pa3HOOOpa3HOIt
MaTeMaTUKu, 60jiee UHTEPECHOU U, B KOHEUHOM CUe-
Te, OoJiee MOJIE3HOU MaTeMaTUKy C TOpa3ao JIydlln-
MU pe3yJibTaTaMu, YeM 3TO ObLJIO Obl BO3MOXKHO TPU
0oJsiee TpaAUIIMOHHOM TTOAXOIE.

Kax MBI TOTOM BBISICHUIN, 3TO ObLT MO3UTUBHBII
OITBLIT U JIJISI HAIIUX CTYIeHTOB. MHOTrMe U3 HUX BIO-
CJISICTBUU OTMEYaId, 4To, Gjarogapsl HalleMy Kyp-
Cy, OHHM TOHSIJIA, YTO TaKOE MaTeMaTHKa, IiepecTain
00SITbCS MAaTEMATHUKH, TTOTIOONIN HOPMYIIEI, YUCIa U
KapTUHKU U B pe3yJIbTaTe CTaJIl CUCTEMATUYECKI UC-
MOJIb30BaTh MaTeMaTH4eCKre MHCTPYMEHTHI B JIpY-
IUX Kypcax.

SIBAsieTcss M HAI TPOEKT MOTHOCTBIO IIEPEHOCH -
MBIM M OBLI JI OBbI OH CTOJIb K€ YCIIEIITHBIM B IPYTOM
YHUBEPCUTETE M/WIM B IPYroil mpeaMeTHoi obia-
CTHU, 3TO BOIIPOC AVUCKYCCUOHHBI. MBI TIOJTHOCTBIO
OCO3HaeM, YTO BO MHOTMX OTHOIIICHUSIX BCE 3TO Bpe-
M1 HAXOAUJIUCh B MPUBUJIETUPOBAHHOM MOJOXEHUH.

1. Cankr-IleTepOyprckmuit  rocymapCTBEHHBIN
YHUBEPCUTET — 3TO OOUH U3 IBYX YHUBEPCUTETOB B
Poccuu (Bropoit — MOCKOBCKMIT TOCYyIapCTBEHHBIN
YHUBEPCUTET), TTOJIL3YIOLIMXCS TTOJIHOM aKajzeMuJe-
CKOI aBTOHOMMUEN. MBI MOIJIM BBOAUTH HOBBIE KYp-
cbl 0e3 commacoBaHUS ¢ MUHUCTEPCTBOM HAyKd U
BBICIIIETO OOpa30BaHUsS WM APYTUMU aAMUHUCTpPaA-
TUBHBIMU OpraHaMMU.

2. Ham mpoekT uMen MOoJHYIO MOMIEPKKY JeKa-
HaTta SKOHOMUYECKOro (akynbTeTra, KakK aaMUHU-
CTpaTUBHYIO, TaK M (uUHaHCOBYIO. KoHeYHO, MBI
JIOJKHBI OBLIM YTBEPXKIATh HAIIl KypC Ha y4eOHO-Me-
Tonnyeckoi Komuccuun u CoBere (aKkyabTeTa, HO 110
CYILIECTBY y Hac ObLjIa ITOoJIHasi CBOOOAA B TOM, UTO Ka-
caJIoCh ero OOIIIero IiaHa U Coep XKaHUsI.

3. ¥V Hac ObIJIO déa MOJIHOCTBIO OOOPYIOBAHHBIX
KOMITbIOTEPHBIX KJjlacca, ¢ A0CKaMU U 25+ 1 KoMIIbio-
TepaMu, 00bENUHEHHBIMU B JIOKAIBHYIO CETh, C YCTa-
HOBJICHHBIMM JIMIIEH3MOHHBIMU KomnusMu Mathe-
matica, Maple u ApyrumM HEOOXOAUMbBIM MpPOrpamMM-
HBIM oOecIieuyeHreM + Ipy:KeCTBEHHAasl TeXHUYeCKas
MOJAEPXKKA.

4. [IporpamMmsl “MaTteMaTHIeCKIE METOIBI B KO-
HoMuKke” u “IlTpuknagHasi “”HGOpMaTukKa B 3KOHO-
MHUKe” BecbMa IMOMYJISIpHbI U HaOUpaloT [B OCHOB-
HOM| OYEHb XOPOIIUX CTYAEHTOB, OPUEHTUPOBAH-
HBbIX Ha paboTy Cc KoMmbloTepaMu. MHorue m3 HUX
yXe UMeIU OMNbIT NMPOrpaMMUPOBAHMUSI Ha sI3bIKax
HU3KOTO YPOBHSI.

5. MHorue U3 3TUX CTYAEHTOB ObUIM BBIITYCKHU-
KaMU XOPOIIIMX ITeTepOyprcKUX IIKOJ U paHee U3yda-
JIM MaTeMaTUYEeCKUl aHajn3, BEKTOPLI U TOMY I1O-
JOOHOE B IIKOJIE, [IPY 3TOM OHU MapalyIeJIbHO U3yda-
JU  TpaAWLUOHHBIE KypChl  MaTeMaTHM4EeCKOIO
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aHanu3a 1u/Wiv JuHeitHOl ajireOpbl Ha caMOM KO-
HOMUYECKOM (paKybTeTe.

6. [IpakTHUeCcK y BCeX CTYAEHTOB OBIJIM JTOMAIII-
HUE KOMIIBIOTEPbl C KaKum-mo MaTeMaTU4eCKUM
IIpOrpaMMHBIM 00€eCIIeYeHUEM, a TAKKe MOIHBIN J0-
CTYII K (paKyTbTeTCKMM KOMITbIOTEpaM C JIULIEH3UOH-
HBIMU KonmussMu Mathematica, Maple n T.in. B TOM
YyucJie B CBOOOJHOE OT 3aHSTHUI BpeMsl.

7. BOJBIIMHCTBO CTYAEHTOB XOPOIIIO BIIAACIIN aH-
IJIMIACKUM $SI3BIKOM, IIO3TOMY HaM He IIPUXOIUJIOCH
MEepeBOAUTD IJIsI HUX CIPaBOYHBLIC UM TEXHUYECKUE
¢aiinel, 3agaun, UHCTPYKLIUH, IITYTKA U T.1I.

ScHo, 4TO 000 M3 3THUX ITYHKTOB MOXKET HE
MMETh MeCTa TaXe B OUYCHBb XOPOIIleM YHUBEPCUTETE,
Y HY OMH U3 HUX HE BBITIOTHSETCS MPU Mepexoie Ha
6oJiee HU3KKE YPOBHU 0Opa30BaHUS.

PasymeeTcst, coBepliieHHO HEBO3MOXHO OXUIATh,
YTO KaxXKIbIM LIKOJBHBIN KJIacC OyIeT ocHallleH 000-
pYyIOBaHUEM JJISI YCTAHOBKM JIMLIEH3MOHHBIX KOM-
Mmepuecknx CAS, Takmx kak Mathematica, Maple
i Axiom. OGZHUM U3 CTApTOBBIX YCIOBUIA JJISI MO-
JEepHU3ALMU MacCOBOTO MaTeMaTU4YeCKOro odpaso-
BaHUS JOJDKHO OBITH CO3MaHue 0ojiee IIPoCToit M Me-
Hee TpeboBaTenbHOIT CAS ¢ mHTepdeiicoM Ha pyc-
CKOM SI3BIKE.

16. 3BAKJIIOYEHHUE

PesroMupyeM Haim ob111ve cooOpakxeHus: o Ipe-
MoJJaBaHUM MaTeMaTUKM CTyNeHTaM HeMaTeMaTHh-
KaM, OCHOBAaHHBIE Ha HECKOJIbKMX ICCITUICTUSIX
OITbITA TAKOTO MPENnoaaBaHusl.

1. IIpenogaBaHue MaTeMaTUKU IJIs1 HEMaTeMaTH -
KOB JOJDKHO OBITh YBJIEKATEIbHBIM, SIDKMM M BIOX-
HOBJISIOMMM. lopasmo BaxkHee MPOJIEMOHCTPUPO-
BaTh KpacoTy U CUJIy MaTeMaTUKM, 4YeM H3JIOXKUTh
moOyl0 KOHKPETHYI0 TeMy. MareMaTMka — 3TO
TpexXae BCero Becesast Hayka, JIo0oe MpernogaBaHue,
WTHOPUpPYIOLIEe 3TOT OCHOBOIIOJAralolnii MpUH-
UII, B MUPHOE BpeMsI BPEIHO, a B BOGHHOE — OIac-
HO.

2. BbIOOp KOHKPETHOTO Cofep>KaHUsI B OOIbIIH-
CTBE CJlydyaeB He MMeeT HUKAaKOro 3HayeHus, Mo-
CKOJIbKY MBI B JTIOOOM Cilyyae He 3HaeM, Kakylo MaTe-
MaTUKY HalllM CTYAEHTHI OYAyT UCIIOJIb30BaTh B CBO-
eil Oynyiieil kapbepe. MaTeMaTuueckas KyJabTypa,
MaTeMaTUYeCKOe MBIILJICHNE, TTO3UTUBHOE OTHOIIIE-
HUE U TOTOBHOCTb U3y4aTh HOBbIE TEMbI 1 MCITOJIb30-
BaTh MaTeMaTUKy B paboTe B JIIOOOM cilyyae HeCcpaB-
HEHHO BaXkHee.

3. LIeHHOCTh GONBIINHCTBA KOHKPETHBIX BBIUMC-
JIUTEIBHBIX HABBIKOB IpeHeOpexXnuMo Majia. bosb-
IIUHCTBO CTYIEHTOB HMKOIJZA HE OyIyT MCHOIb30-
BaTh 3T HABBLIKU B CBOeil Kapbepe. BONbIIMHCTBO
PYTUHHBIX BBIUMCJIEHUII OyoeT IepenopydyaTbcs
KOMIBIOTEPY, a CIOXHEIC CIydyanl B JIIOOOM ciIydyae
TpeOyIoT TIpodeCcCUOHAIBHOM KOHCynbTanuu. LleH-
HOCTh KOHIENTYaJILHOTO TTOHUMAHWSI U OCO3HAHUS B
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mo0oM cJIydyae ropasao BbIIIC, YEM LICHHOCTDb JTIIOOBIX
HaBBIKOB.

4. BonbIIMHCTBO JTOKA3aTeJIbCTB MMEIOT BTOPO-
crerieHHoe 3HadyeHue. CTyAeHT MOXKET OBJIaIeTh Ma-
TeMaTUYECKUM ITOHSITUEM WU PE3YJIbTATOM U CO3HA-
TEJBHO UX VICIIOJIb30BaTh U HE 3HAsI HUKAKMX TOKa3a-
TEJILCTB. B OOJIBIIMHCTBE peaJlbHO MHTEPECHBIX
cuTyanuii IpUMEphl, YacTHHIC ClIydau, CJIEACTBUSI,
MPWIOXEHUSI, aHAJIOTU, DKCIIEPUMEHTAJIbHbIE JaH-
HBIC, BU3yajln3aluus MOTYT CAEJIaThb I O6’bﬂCHeHl/lﬂ
pe3ylibTaTa He MEHBbIIle, a 4acTO Tropasno OOoJblile,
yeM ¢opMaIbHOE 10Ka3aTeIbCTBO.

5. KommbroTepsl pe3Ko 1 O UCTOPUIECKUM Mep-
KaM BHE3aITHO U3MEHUJIN MPUJIOKESHUSI MAaTeMaTUKMU.
Ho xoMmnbloTepbl HE ynpa3gHWIU caMy MaTeMaTUKY.
OHM IIPOCTO ITOKa3aJIM YIIepOHOCTh TPAIUIIMOHHOTO
MperogaBaHusI MaTeMaTUKHU, KOTOPOE U TaK OBLIO
yILIEpOHBIM, YTO ObLIO SICHO U J0 MOSIBJICHUSI KOM-
nboTepoB. Hao0GopoT, ceromHst Mbl JOJKHBI YYUTh
mpodeccroHaIoB BO BCEX MPEIMETHBIX 00JIACTSIX IO~
pa3go OoJibllIEeMy KOJUYECTBY MaTeMaTuKu, OoJjiee
IIyOOKOM MaTeMaTuKu, 0ojee MPpOIBUHYTOI MaTe-
MaTUKHU, YeM Korma-anoo paHbiie. Ho Mbl TOKHBI
JieJaTh 3TO COBEPILISHHO MHAa4Ye, YeM MbI 3TO Jeaaliv
paHBbIIIE.

6. If you cannot beat them, join them. MBI TOJIK-
HBI TIPUBETCTBOBATH HCITOJIB30BAHWE CHUMBOJBHBIX
BBIUMCIICHUI M CUCTEM KOMITBIOTEPHOM anredpnl Ha
ypoKax MaTeMaTHKN U IIUPOKO MCIOIb30BaTh MX B
KadyecTBe cpencTB obOydeHus. KoHeuyHO, cooTBeT-
CTByIOIllee TpeoOpa3oBaHUE BCEX MaTeMaTUYECKUX
KypCOB, Y4eOHBIX TIJIAHOB, TTPOBEPOYHBIX paboT, DK~
3aMeHOB U T.I. TToTpebyeT Hemano Tpyma. Ho ecim
9TO OyIeT cieslaHO MPaBUJIbHO, 32 9TUM HE MOoCeny-
€T HUKaKWX OMAaCHOCTEH UIT MaTeMaTUIeCKOTo 00-
pPa30BaHMSsI, TOJTHKO BO3MOXKHOCTH.

YT00OBI 3aKOHYNTH Ha YyTh 0OJIEE ONTUMUCTUYE-
CKOIf HOTe, MPOLIUTHUPYEM ACTepHrKca:

lanner! Ham Hedero 6ositbest! 3a MCKITIOYEHHEM
TOTO0, YTO 3aBTpa HEOO MOXET YIacTh Ha HAIIIX IOJIO-
Bbl. Ho, Kak MBI Bce 3HaeM, 3aBTpa HUKOLJA He Ha-
CTyIuT!!

3aBTtpa Hactynut. OHO yxXe noumu 3aech. Hama
eIMHCTBEHHAasl HaJeX/1a COCTOUT B TOM, YTO €ro IMpu-
X0 OyIeT NJOCTaTOYHO HETOPOIUIMBELIM, UYTOOBI 1aTh
HaM, MaTeMaTUYeCKOMY COOOIIECTBY, BpeMs IIpHU-
CITOCOOUTHLCS U peOpMHUPOBATH ITpeIIogaBaHe Ma-
TeMaTUKU, TIPEKIE YEM CTaHET CIAUIIKOM IT03IHO.

BJIIATOOJAPHOCTH

Mpb1 upe3BbIUaitHO TpU3HATENbHBI Ajlekcero JIbBoBuuy
CeMeHOBY, KOTOPbIii yOeauI Hac HamucaTh 9Ty CTaThblo, U
Ceprero HukonaeBuuy [1o3nHSIKOBY 32 MHOTOUUCIEHHBIE
CTUMYJIMpYIoIIe obcyXneHus. Mpl Oiraromapum Bmagu-
mupa KoHapaTbeBa 3a ero HEOLEHUMYIO TEXHUUYECKYIO MO~
Mmotilb. Kpome Toro, mbl 6s1arogapHsl [puroputo @puama-
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JTUCKIENMEP

Bce B3mISiAbl 1 MHEHUS, TIPEICTABIEHHbBIC B 3TOM TE€K-
CTe, SIBJISTIOTCS Hallle MCKITIOUYUTETbHOM COOCTBEHHOCTHIO
U HE BBIpaXaloT O(MUIIMAJIbHYIO IO3MIIMI0 KaKOro-Jmbo
yupexxaeHust Uiy npodecCuoHaIbHOTO COO0IIeCTBa, C KO-
TOPBHIM MBI aPUINPOBAHBI.
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THE SKIES ARE FALLING: MATHEMATICS
FOR NON-MATHEMATICIANS
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Mathematical education, both mass education, and university education of non-mathematicians, are in an
abominable state, and rapidly degrading. We argue that the instruction of non-mathematicians should be dra-
matically reformed both as substance and style. With traditional approach, such a transformation would take
decades, with unclear results. But we do not have this time. The advent of Computer Algebra Systems gives
the mathematics community a chance to reverse the trend. We should make a serious attempt to seize this op-
portunity. In the present paper we describe one such project of reform implemented at the St Petersburg State
University.

Keywords: mathematical education, mathematics for non-mathematicians, mathematics and computers,
computer algebra systems
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