[1OJI TOKXAPT
[IJTAYH MATEMATHUKA

Npeancnoene Knta [leBnnHa

Icce «llrau mamemamuka» HanucaHo Ilosom Jlokxapmom, yuumesnem MamemMamurxu 8 WKo./1e
Ce. Aunbl 8 Bpykaune (wm. Holo-Hopk), 8 2002 2. C mex nop 0HO cmaso U3eecmHo 8 Kpyaax
MamemamuKko8 u npenodasameieli Mamemamuku, HO OH mak u He onyb.aukosa. ezo. Cayuai-
HO 06HApyHcu8 3mo COYUHEHUEe HECKO/IbKO MECSYes MoMy HA3ad, s cpasy pewus, Ymo OHO 3a-
cayxcusaem 6osee wupokotl aydumopuu. A cesasaaca ¢ [1oa1o0M, u OH n03604uA MHe ONYO6AUKO-
gamb amom «naau» 8 «IM-IU-Ii OHaaliHly. [lonoxca pyky Ha cepdye, 3mo Ayvuas Kpumuka
WKO/6HO20 MAMEMamMu4ecko20 06pa3o8aHusl, KaKyH s mo/bkKo Cmpeva.

o — y4eHblli-Mamemamuk, nOC8SIMUBWIUL CBOK Kapbepy hpenoddsaHur) Mamemamuku 8
wkose. OH 3auHmepecosaJicss mamemamukol 8 godpacme 14 nem (u He 8 wWKo/e, KAK OH NO-
npocu/s ymovyHums) U 4umasja 3anoem, 8 OCHOBHOM 30UHMEPEco8a8WUCL AHAAUMUYECKOU
meopueitl 1yucea. bpocus y1eb6y Ha nep8om Kypce, OH nocessmu/ cebsi mamemamuke, 3apa6a-
mbl8asi HA HU3Hb NPOSPAMMUPOBAHUEM U NPenodasaHueMm 8 Haya/abHoU wkose. 3amem OH
Hayaa pa6omams ¢ IpHcmom LImpaycom? e yHusepcumeme KaaugopHuu 6 Jloc-Andxcenece.
lImpayc nosHakomusa e2o ¢ Ipdéwem3, komopwvlili ycmpoua Jlokxapma 8 achupaHmypy. JIok-
xapm 3awjumua duccepmayuro 8 yHugepcumeme Koaambéusa e 1990 2., u 6bia compyoHUKOM
Hucmumyma mamemamuuveckux uccaedosautl (MSRI) e bepkau u npogeccopom 8 yHusep-
cumeme BpayHa (wm. Poo-Ailinend) u 8 yHugepcumeme KaaugopHuu e Canma-Kpys. E2o Ha-
Y4Hble UHMepecbl 8KANYAM a8MoMopPHble PYHKYUU U duodaHmosy eeomempuro.

[locse HecKo1bKUX Jiem npenodagaHusl Mamemamuku 8 yHueepcumeme Ilos pewus eepHymu-
cs1 8 wikoy u yyums demell. B 2000 e. oH Hawes pabomy 8 wikoJie c8. AHHbL, 20e, N0 e2o €/108aM,
«cuacmJ/iue npenodasames HACMOSIUWYI0 MAMEMAMUKY CAMbIM NOOPbIBHLIM 06PA30M».

OH npenodaem mMamemamuky 80 8ceX K/Aaccax, om nod2omogumesibHo2o do 12-20, u 0co6eHHO
3auHmMepecos8aH NpuBUBAMb MamMeMamu4eckull 8324510 CAMbIM MAJAEHbKUM Y4eHUKAM. «5 xo-
yy damb UM NOHSMb, YMO UX YM — 3MO U2P08as NJA0Walkd, u Mamemamuka cay4aemcs
uMeHHO mam. A Habaw0arw o02poMHbIU 3HMy3uasm u y demell, u y podumesell, u 20pa3do
MeHBLWUL Y AdMUHUCMPAMOpos8 cpedHell pyKu», — hucas oH MHe. [de-mo s makoe yice CAbl-
wad...

Kum /flesaunt, mapm 2008 2.

[TepeBog u komMeHTapuH L. Fregimus (fregimus@gmail.com), Hos16pb 2008 .

1 CeTeBo¥ KypHaJ «KAMepUKaHCKON MaTeMaTH4YecKoH acconnanumn» (The Mathematical Association of America, MAA).

2 3pHct Mai6op ltpayc (Ernst Gabor Straus, 1922—1983), aMepuKaHCKUHA MaTeMaTHK FePMaHCKOTO MPOUCXOXK/AEeHHs,
COaBTOp, B YUCJIE MPOUUX, IpAEIlia U INHIUTENHA.

3 Tlon Apuém (Erdds Pdl, 1913—1996), oauH U3 caMbIX 3HAMEHHUTBIX U 3KCIeHTPUYHBIX MaTeMaTUKOB XX B. [I[puHuMaeT-
sl 32 TOUKY OTCYeTa «4rcIa IpAEmanr.

4 Kurt JIxx. [leBnuH (Keith J. Devlin), aMeprKaHCKHH 1 aHTJIMHCKUHA MaTeMaTHK U MOMYJ/ISIPU3aTOP MaTEMATHKH.
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My3bIKaHT NPOChINAaeTCcs OT KOLIMapHOro cHa. Bo cHe oH Bujes, 6yATO My3blKaJbHOe 06pa3oBa-
HUe CTajio 06s13aTesibHbIM. «Mbl IOMOraeM y4yeHUKaM BCTYNUTb B 3TOT 3allOJIHEHHbIN 3BYKaMU
MHUDP», — IpenojaBaTe iy, IKOJbHas CUCTeMa U FOCyJapCTBO IPUHSAJIMCH 3a 3TOT )KU3HEHHO BaX-
HbIN poeKT. [IpoBoAsATCA Mcclef0BaHUs, 06pa3yI0TC KOMUCCHUU, TPUHHUMAIOTCS pelieHus... U Bce
3To 6e3 eJMHOr0 COBeTa My3blKaHTa UJM KOMIIO3UTOpa!

My3bIKaHTBI, KaK U3BECTHO, 3alIMChIBAIOT CBOW UJIeM HOTAMH; BBIXOJUT, 3TU YepHbIe KPY>KOUKU U
MaJIOYKHU U €CTb «SI3bIK My3bIKKW». Ba)kHO, YTOObI y4€eHUKH CBOGOHO FOBOPUJIM Ha 3TOM sI3bIKE, eC-
JIU OHHU COOUPAIOTCS BBIYYUTHCS MY3bIKe; CaMO CO00H, GbIJIO ObI a6CypAHO OXKHJATh OT PebGeHKa,
YTO OH CMOXKET CIEeTb MECEeHKY WM ChIrPaTh MeJIOAUI0 Ha KaKOM-HUOY/Ib HHCTPYMEHTE, €CJIU OH
He BbIyYMJ My3bIKaJIbHOW HOTAI[MK U TEOPUHU. A UTPATh U CJAYIIATh MY3bIKY, HE TOBOPS YK O COYHU-
HEeHUM COGCTBEHHOM MbeChl, yYaT B By3e U B aClIUpPaHTYPeE.

A nesnp 006y4eHUA MJAAAIINX U CPeJJHUK KJIACCOB — HAY4YUTb LIKOJbHHUKOB fI3bIKY MY3bIKH: HAaZ0
BeJlb 3ayYUTh BCe NpaBuJa obpalleHus ¢ 3ITUMU cuMBoJiaMu! «Ha ypoke My3bIKU Mbl 6epeM HOT-
HY10 OyMary, y4uTe/IbHULA NUIIET Ha JOCKe HOTHI, & Mbl llepeNrcbiBaeM UX UM TPaHCIOHHUPYEM B
JPYyTy0 TOHaJIbHOCTb. HaM HaZj0 HAyYHUThCsS PUCOBATb CKPUIMYHBIM U GACOBBINA KJIIOYH, U He My-
TaTbCS C TOHAJbHOCTAMU. Hama yyuTesibHUL@ 04eHb cTporad. OHa Bcerga CMOTPUT, YTOOBI YeT-
BepTHbIE HOThI ObIJIM MOJHOCTBIO 3aKpalieHbl. OfHaX/bI 1 pelliajia XpOMaTHYeCKYIo LIKaJly, U Bce
cZieJjiajia BEpHO, HO MHe NOCTaBUWJ/IM ABOMKY, IOTOMY YTO 1 HAPUCOBaJIa IUTHUJIN He B Ty CTOPOHY».

Jaxe caMble MaJleHbKHEe MOTYT 3TOMY Hay4uThCA! TpeTbeK/IacCHUKY CTBIJHO He 3HaThb KBUHTOBO-
ro Kpyra. «MHe IpULIJIOCh HAHUMATB CbIHY penieTuTopa. OH NPOCTO He MOXKET Je/aTh JOMAaLIHIOI
paboTy no My3bike. KaHIOUUT, 4TO eMy CKy4HO. CMOTPHUT B OKHO, YTO-TO HACBUCTbIBAEeT U HaNeBaeT
AypaLKue eCeHKU».

B cTapuux kjaccax nporpaMma HanpsiKeHHasl: y4eHUKHU roToBATcs K EI'D ¥ BCTynUTeNbHBIM 3K-
3aMeHaM. OHM U3Y4alOT raMMBbl U JIa/ibl, pa3Hble pa3Mephl, y4aT ApMOHUIO U KOHTPANyHKT. «UM
HaJl0 MHOTOMY Hay4YMUTbCs, HO HAa MJIaJIINX KypcaX, KOT/Aa OHM YCJIbILIAT BCe 3TO, OHU MOUMYT, KaK
BaXKHO ObLJIO MPOMTH LIKOJIbHYIO IporpaMmMy». KoHeYHO, He BCe CTYleHThl COOUPAITCS CHeLraIu-
3MpOBaTbCA Ha My3blKe, TaK YTO HEMHOTMe U3 HUX BOOOIIle KOrJa-J1ub0 ycabllaT 3ByKH, KOTOpbIe
0603HayYalOT YepHble KPYKOUKU HOT. TeM He MeHee, Ype3BbIYallHO Ba)KHO, YTOObI KaXKJblH 4YJieH
0611lecTBa MOT pacno3HaThb MOAYJSALMIO Wad yry, JaKe Te, KTO HUKOTJAA UX He cjblmas. «Ilo
npaB/ie TOBOps, OOJIBIIMHCTBO YYEHUKOB yCIEBAIOT [0 My3bIKe JOBOJBHO cpefHe. OHU TOJIBKO U
JIOKH/IaI0TCSI 3BOHKA C YPOKA, HUYEro He YMEIOT, JoMalllHee 33JjJaHue MUUIYT, KaK KypyLla Janoi.
OHHU He AyMalOT O TOM, HACKOJIbKO BaXKHa My3bIKa B COBpPeMEHHOM MHPE€, OHU XOTSAT TOJIbKO OKOH-
YUTb UIKOJY, IPONUTH CaMbli MUHUMYM U MOJIyYUTh OLIEHKY B aTTecTaT. HaBepHOe, ecTh MpPOCTO
CHOCOGHbIe U HeClOCOOHbIE K My3bIKe. Y MeHs Oblia oZjHa 3aMedaTesbHas ydyeHuna. Ee HOTHbIe
JIUCTBI ObLJIM 6e3ynpedyHbl — KaXkJasi HOTKa Ha CBOeM MecCTe, KaJuiurpadpuieckuil noyepk, U gue-
3bl, M 6eMOJIM KpacuBO HanucaHbl. Korga-Hubyab oHa CTaHeT BEJIMKUM KOMIIO3UTOPOM!»

Ham My3bIKaHT NMpOChINAeTCs B JIMIKOM XOJIOJHOM IOTY W MOHUMAET, YTO 3TO ObLI, K CYaCThIO,
npocTo coH. «KoHe4YHO »e! — roBopUT OH BCJIYX caM cebe, YTOOb! YCIIOKOUThCSl, — Hu o/iHO 0o611e-
CTBO He JIOHJET JI0 TAKOTO, YTOOBI CBECTH MMPEKPACHOE U OCMBICTIEHHOE UCKYCCTBO MY3bIKH K TAKOH
6e3/[yMHOH U TPUBHA/TIbHON POPMasbHOCTH; HU O/HA KY/IbTypa He MOXKeT GbITh TaK KeCcToKa K Jie-



TSIM, YTOOBI JIMIIUTh WX TAKOTO €CTECTBEHHOr0 U MPHUSTHOTO crnocoba camoBblpakeHHUs. Kakas
Yyllb MHE CHUTCA!»

Tem BpEMEHEM, Ha JPYTOM KOHIIE€ ropoJa OT IMOX0XKero KouMapa NpocChInaeTCAa XyJ0XKHHUK...

* 3k %

{1 okaszaJjics B 06bIYHOM KJlacCE — HUKAKUX MOJIbOEPTOB, HUKAaKUX KPacoK. «MbI He 6epeM B pyKHU
KpacoK JI0 1ecATOro KJacca, — CKa3aii MHe yYeHUKH, — B ceZibMOM KJ1acce Mbl y94UM TOJIBKO T€O-
pPHIO KpacokK U KUcTel». MHe Nokasa/u TeTpajb 10 PUCOBAHUIO: B Hell ObI/IM 3aKpalleHHble KBa/Jl-
paThbl pa3HbIX [IBETOB C IyCTBIMU MeCTaMH PAJOM C HUMU. 3a/laHue Tpe6oBalo BIMCATh Ha3BaHUS
LIBETOB PSAZ0OM C KBaZpaTaMU. «KMHe HpaBUTCS pucoBaHue! — ckasaj KTO-TO U3 HUX, — MHe roso-
pSAT, 4TO Jles1aTh, U 51 TaK U JeJiat. ITO NpocTo!»

[Tocsie 3aHATUM 51 TOBOPUJI C yYUTEEM. « BBIXOUT, yY9€EHUKH HUYEr0 He PUCYIOT?» — CIPOCHJI 4. «B
CTapIIUX KJIACCAaX OHU OYIyT pacKpaliuBaTh KHUKKU-PACKPACKU®, U HA CJIeIyIONIUN o/l Mbl 6y/1eM
NO/rOTaBJMBAaTh UX K 3TOMYy. TaM OHM OYAyT NPUMEHATh 3HAHUS K KU3HEHHBIM PHUCOBAJIbHBIM
CUTyalUsIM — 3HaeTe, OKYHAaTh KUCTH, BBITUPATh UX, U BCsiKoe Takoe. CaMo co60M, MbI cTapaeMcs
yCJeAUTh 32 KaXK/AbIM, 32 €r0 CIIOCOOHOCTAMHU. Jlydllive XyJOKHUKH, Te, KTO 3HaeT KUCTH U KPaCKHY,
KaK CBOU MSTh NaJblEB, Jajlblie UAYT B KJAACCHI C yray6JeHHbIM U3y4YeHrueM pucoBanusi. Ho B oc-
HOBHOM MbI IIbITAaEMCsI TOJIBKO AaTh yYeHHKaM 6a30Bble 3HAHUsI O PUCOBAHUHU, YTOOBI OHU MOTJIU
BBIKPACUTb KyXHIO, He IPeBPATHB ee B KOLIMap».

—A 3TH... 3-3-3... CTapIlIKe KJIACCHI...

— Ax, c yriy6JyieHHbIM M3ydyeHUeM? B mociieiHee BpeMs, Bce GoJibliie JeTel MbITAOTCH B HUX MO-
nacTh. {1 AyMato, 3TO pOAUTENH UX MOATAIKUBAIOT, Be/lb 3alIMCh 06 3TOM KJIacCe B aTTecTaTe /aeT
MPEeUMYILIeCTBa IPH NOCTYIJIEHUH B BYy36.

— IlpeumymecTBa? A 3ayeM HYXXHO BYy3y, YTOObI CTYJEHTbl YMeJH 3aKpallUBaTb KHWXKKHU-
pacKpacky yKa3aHHbIM LIBETOM?

— A Kak xke! ITUM OHM JeMOHCTPUPYIOT CHOCTb JIOTUYeCKOro MelsieHus! U, pasymeercd, ecau
IIKOJIbHUK IIJIaHUPYeT MOCTyNaTh Ha KaKOW-HUOY b AU3aliHepCKUU (QaKyJIbTeT, Jiydllle BCEro Io-
JIyYUThb 3TH 3HAHUA ellje B LIKOJIe.

5 Peub 371ech uzeT 06 aMepuKaHCKOM MOBaJibHOM yBjedeHUM 50-x rr. XX B., Habopax-packpackax Paint-By-Number, To
eCTb «PUCYH 110 HOMepy». B HaGopbl BXoAKIa COGCTBEHHO packpacKa, NoJJI0KKa 6yAyleld «kapTHHBI» C HAHECEHHBIM Ha
Hel KOHTYPOM U HOMepaMH B KaXKJ,0H 06J1aCTH, IPOHyMepOBaHHbIe 6aHOYKH C KpacKaMH U KUCTH. «HanucaHHbIe» «Kap-
THHBI» 06PaMJISLJIM U BbIBEIIMBAJIM HA CTEHY.

[Topa3uTe/bHBIM B 3TOM HEXUTPOM X006U 6bly1a pa3BUBLIASACA C HUM QUI0COOUS «/1eMOKPATHIECKOr0» HCKYCCTBA, YT-
Bep:K/JaBliasi, YTO XYJOXHUKOM MOXET ObITb Kax/bIH. [0BOpAT, uTo B 50-X Ha CTEeHAaxX aMEpPUKAHCKUX JJOMOB BHCEJIO
60JIbllIe PaCKPACOK, YeM HACTOSIIHUX KapTHH. Aodpeo30M 3TOH Xy/10’KECTBEHHOM JIMXOpPAaZKU CTaJla BbicTaBKa B besiom
JloMe 3TUX «KapTHUH», pacKpalleHHbIX YUHOBHUKAMH aIMUHUCTPALUU JH3eHxayapa. [Ipe3uieHT, 10 c4acThbio, B XyA0XKe-
CTBEHHYIO CTPYIO He BJIMJICH.

[IpuMepbl  pacKpacoKk  MOXHO HAaWTH B  BUPTyaJbHOM  «My3ee» Le salon de  Paint-By-Numbers
http://www.paintbynumberz.com/. YuTaTesisl, 3aMHTEPECOBABILEr0CS 3TUM yBJEYEHHEM KaK COLMA/JIbHBIM SIBJIEHUEM,
OTCblIaeM K HccnefoBaHuto: Marling, Karal Ann. Hyphenated Culture: Painting by Numbers in the New Age of Leisure, in
Marling, As Seen on TV: The Visual Culture of Everyday Life in the 1950s. Cambridge, Mass.: Harvard University Press, 1994.
[TonynsipHoe usnoxeHue: Bird, William. Paint by Number: The How-To Craze that Swept the Nation. New York: Princeton
Architectural Press, 2001.

6 B aMeprKaHCKOW LIKOJIbHON CHCTEeMe yCHEIIHO 3aKOHYeHHble GpaKyJIbTaTUBHbIE KJIACChI YTIy6JeHHOTO U3yYeHHs [0-
6aBJIAIOT 6aJIJIOB ITPH NMOCTYIJIEHHUU B BY3.
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— llonaTHo... A Korga y9€HUKH Ha4YNMHAOT PUCOBATL... HY, TAK, HA YUCTOM Xxo0JicTe?

— BblI roBOpUTE, KaK OJIMH M3 MOUX CcTapbix NpodeccopoB! OHU Bce BpeMsl FOBOPAT O CAMOBbIpa-
>KEHUU B UCKYCCTBE, 0 YYBCTBAaX M BCAKOUM aGCTpaKTHOU ApebesieHu. fl caMa, Mex/1y MPOYUM, OKOH-
4yuJia XyZ,0’keCTBEHHbIH (aKyJIbTeT, HO MHe HU pa3y He IPUX0UJI0Ch PUCOBATD LieJ1yl0 KapTUHY Ha
YHCTOM X0JICTe. A B KJIacce Mbl UCNOJIb3yeM KOMILJIEKTBI PacKpacoK, 4TO 3aKynaeT LIKOJIa.

* 3k %

YBBI, Halla cMCTeMa NpenofaBaHusd LIKOJIbHON MaTeMaTUKH — MUMEHHO TakoM kommap. Ha camom
JieJie, ec/iv O6bl MHe BeJlesIM IPUyMaTh CUCTEMY /IS yHUUYTOXKEHUS BPOXKAEHHOT0 eTCKOI0 JII060-
NBITCTBA, CTPEMJIEHUS K [TIOUCKY CUCTEMBI, 51 6bl He CMOTI CAe/IaTh 3Ty paboTy Jy4llle, Y4EM OHA yKe
JleJlaeTcs: y MeHs MONPOCTY He XBAaTUJIO O6bl BOOOpaXKeHUs JOUTH 10 ITUX 6eCCMBICIEeHHBIX U 6e3-
JYIIHBIX METOJUK COBPEMEHHOTI0 LIKOJIbBHOTO MaTeMaTHYeCKOT0 06pa30BaHuUsl.

[IpudeM Bce MOHUMAIOT, YTO YTO-TO He B nopsjike. [lonuTuku ropopat: «HaMm Hy>kHBI 6oJsiee BbICO-
Kue cTaHZapThl». [lIkoJbl roBopsAT: «HaM Hy:HO 60Jibllle fieHeT U 060pyLoBaHUsI». Kax b1 roBo-
PHUT CBO€, HO BCe OHU HemnpaBbl. Ho Tex eJMHCTBEHHBIX, KTO IOHUMAET, YTO NPOUCXOJHUT, HE TOJBKO
He CJyLIAlT, HO U Yalle APYrux 0OBUHSIIOT BO BCeM NpoucxojsiieM. f ropopto o getsax. OHU roBo-
pAT: «YpPOKM MaTeMaTHUKU CKy4YHble U IJIynble». 1 oHM mpaBhl.

MaTteMaTuKa U KynabTypa

[TepBoe, 4TO HAM CJielyeT MOHATb — TO, YTO MAaTEMATHKA eCTh UCKYCCTBO. Pa3inyve Mexxay mare-
MaTHUKOMW U APYTUMH UCKYCCTBAMH, TAKMMHU, KaK My3bIKa UJIM PUCOBAHHE, COCTOUT B TOM, YTO Hallla
KyJIbTypa He MpU3HAEeT ee UCKYCCTBOM. Bce MOHMMAIOT, UTO MO3ThI U My3bIKAHThI CO3/]aI0T MPOU3-
BeJIeHUs1 UCKYCCTBa, BbIpakasi cebs B CJIOBe, KApTHHe U 3ByKe. Hallle 06111ecTBO, MOXXKHO CKa3aTh,
eZIpo Ha MPU3HAHKEe UCKYCCTBOM 06JIaCTH TBOPYECTBA: apXUTEKTOPHI, lied-noBapa v Jjaxe Tese-
Be/ylllMe NPU3HAIOTCS JIIOJbMH UCKYCcCTBA. Tak Mo4yeMy e He MaTeMaTUKU?

Yactp HpO6JIeMbI B TOM, YTO HHU y KOT'O B 06]J_leCTBe HeT agaxe l'IpI/I6J'II/I3I/ITeJ'IbHOl"O ITOHATHSA O TOM,
4TO Ke JeJIal0T MaTEMATHUKH. O6u1ee IIOHKUMaHHe, II0X0Ke, TAKOBO, 6y,£[TO MaTeMaTHKa KaK-TO CBA-
3adHa C eCTeCTBEHHbIMH HayKaMI/I7: MaTeMaTHKH IIOMOraroT y4eHbIM CBOMMU (1)OpMyJ'IaMI/I, WNJIN BbI-
YUCJAKT OFpOMHBIE YHUCJ/IAa HAa KOMIIbIOTEPax AJiA TOW WJIM UHOU Haquoﬁ 3aa4yH. bes comHeHus,
ecJiv Obl n0Tpe603aJ10c13 NoAEJIMTb MHUP Ha «IMO3TUYECKHX MeuTaTeJer» U «palfMOHAaJIbHbIX MbIC-
J'IPITe.IIeﬁ», GOJIBIIUHCTBO JI}O,LLEFI onpeaeanio ObI MATEMATHUKOB B MOoCJIEeAHIO0 KaTETOPpHUIO.

TeMm He MeHee, HET HUYEro Ha CBeTe CTOJIb K€ Me4YTaTe/JbHOT0 U MO3TUYHOTO, CTOJIb Ke paauKaib-
HOTrO, B3PpbIBHOT'O U MNCHUHXOAEJIMIYHOI'0, KaK MaTeMaTHKaA. OHa HaCTOJIBKO Ke YMOIIOMPAYHTEJIbHA,
KaK (1)I/IBI/IKa HNJIM KOCMOJIOTHUA (B KOHI€ KOHIIOB, MaTEMATHUKHU MblC/AU/MU O YEPHDBIX AbIpax 3a40JIr'0
A0 TOTrO, KaK aCTPOHOMbBI OTKPbIJIXU I/IX), " ropaszo CBO6OAHee B BbIPpA3UTEJIbHBIX CPEACTBAX, YE€M
1M033Hd, )KUBOITKUCb UJIM MY3bIKa (I/I6O OHU 3aBHMCHMBI OT CBOMCTB MaTepHaJ’[bHOﬁ BCEJ’IeHHOfI). Ma-
TeMaTHKa — YHCTeHIIee U3 HNCKYCCTB U CaMO€ HEIIOHATOE U3 HHUX.

7 Ha 3amazie HayKu JieJIITCS HAa eCTeCTBEHHbIe (Sciences) v ryMaHUTapHble (humanities); MaTeMaTHKa He CYUTAeTCs da-
CTBIO HU TOTO, HU APYTOTO.



[Io3B0JIbTE MHE OO'BbSICHUTD, YTO TaKOe MaTeMaTHKa U YeM 3aHUMAKTCSl MaTeMaTUKU. §l He Halay
JIY4ILIEero OMMCaHud, 4yeM To, 4To gaet I'. I'. Xapaus:

Mamemamuk, Kak u Xy0oxCHUK u noam, co3daem y30pbl. U ecau e2o y30pul dos208e4Hee, mo 3mo ho-
MoMy Ymo OHU COMKAHbl U3 UJIeM.

3HA4YUT, MaTEMATHUKH CUJAT U TKYT y30pbl U3 uaen. Kakue y3opbl? U3 kakux ugei? Uaeu o Hoco-
porax? HeT, octraBuM ux 6uosioraMm. Uaeu o KysbType U s3bike? O6bIYHO HET. ITH Bell[U CIAULIKOM
CJIO’KHBI HAa BKYC MaTeMaTHKa. Ec/IM Mbl 10/KHBI HAUTHU 00'beJUHSIOLUN 3CTEeTUYECKUNA TPUHLIUI
MaTeMaTUKH, TO OH OYJIET TaKOB: hpocmoe — npekpacHo. MaTeMaTUKaM HPaBUTCS AyMaThb O Mpo-
CTBIX BelllaX, ¥ caMble MPOCThIE BELU — 8000paicaemobie.

HanpuMep, korjia f1 B HACTPOEHUH NOJyMaTb 0 reoMeTpUYeCcKUX $popMax — a g 4acTo ObIBalo B Ta-
KOM HaCTPOEHUHU, — 51 MOTY NIPe/ICTaBUTh cebe TPeyroJbHUK, BIMCAHHBIA B IPSIMOYTOJbHUK:

A nymaro o TOM, KaKyl0 4acTb NpPSMOYTOJbHUKA 3aHUMaeT TpPeyroJbHUK. [I[puMepHO ABe TpeTy,
noxoxxe? TyT BakHO NOHMMATh, UTO 4 yMalo He 0 pUCYHKe TPeyroJibHUKA B IPAMOYToJbHUKe. U A
rOBOPIO HE O TPeyroJbHUKe-4acTyh ¢pepMbl MOCTa. B 3TOM HeT CKpbITOM MpaKTHUYecKoU nenu. J ue-
par. ITo U eCTb MaTeMaTHUKa: UHTePeC, UTPa, pa3BJiedeHre COOCTBEHHBIM BooOpaxkeHneM. C oHOU
CTOPOHBI, BONIPOC O TOM, KaKyl0 4acTb NPAMOYrOJbHUKA 3aHUMaeT TPeyroJIbHUK, NONPOCTy He
MMeeT CMbIC/Aa JJis1 peasbHbIX 060'beKTOB! Jlaxke caMblil TLATENbHO U3rOTOBJIEHHbIN TPeyroJbHUK
€CTh JIMLIb Oe3HaAEeKHO CJI0’KHOEe COOpYy:KEeHHe U3 o[ parnBampIlUX aTOMOB, U ero pa3Mep MeHseT-
€Sl KOK/AYH0 MaJyio J10JII0 CEKYyH/Ibl — €CJIM Mbl He TOBOPUM O HEKUX NPUOAUNCEHHbBIX U3MEPEHUSIX.
JTO He NpPOCTO, U, CJe/l0BATEeJbHO, 3TO HEKPACKBBIH BOINPOC, 3aBUCALIMI OT MHOXeCTBA JeTallei
peasibHOr0 MUpa. B 3TOM nmposaB/sgeTca sacTeTHKa MaTeMaTUKW. Mbl OCTaBUM 3TOT BONPOC YYEHBIM.
Mamemamuueckutl BONIpoC 3alaeTcsl 0 BooGpaxkaeMOM TpeyroJibHMKe, BIUCAHHOM B BOOOpakae-
MBI{ [IPSIMOYTOJIBHUK. EI'0 CTOPOHBI COBepLIeHHB], IOTOMY YTO f1 TaK X04y — WJIM IOTOMY YTO MHe
HPaBUTCS AyMaTh O TAKUX 06'beKTaX. ITO JIEUTMOTHUB MaTeMAaTUKU: ee 06beKThbl TAKOBbI, KAKOBbI-
MU BbI UX NIpejicTaBUTe. Baul Bb160p 6Ge3rpaHUYeH; peajbHOCTb He BCTAeT Ha BallleM MYTH.

C fpyro# CTOPOHBI, KaK TOJIbKO Bbl C/leJIa/I BbIOOP (HanpuMep, s MOTY cZieJlaTb MO TPeyroJIbHUK
CUMMETPUYHBIM WJIM HET), Balllk CO3/JaHUs BeAyT ceOsl onpesesieHHbBIM 06pa3oM, XOTHUTE Bbl TOTO
WJIY HeT. YJUBUTe/IbHelIllee CBOMCTBO BOOGpakaeMbIX Y30pOB: OHM BaM oTBe4aloT! TpeyrojbHUK
3aHUMaeT ONpe/ieJIeHHYI0 YacTh MPSMOYTOJIbHMKA, U HE B MOUX CUJIaX U3MEHUTb 3TY 4acTb. ITO
YHCJIO, MOXKET ObITh, OHO PAaBHO JIBYM TPETbUM, MOXKET ObITh, HET, HO IJIABHOE, YTO 51 HE MOTY MPO-
CTO TaK pellnTb, KAKUM OHO OyAeT. fl Jo/nKeH ero Halimu.

Tak, Mbl HAYMHaeM UTrpaThb, U CTPOMM BOOGpaKaeMble y30pPhbl, U 33/laeM BONPOCHI 06 3TUX y30pax.
Ho kak MbI HaxoJUM OTBeThbI Ha 3TH Bonmpochkl? COBCEM He TaK, KaK B eCTECTBEHHBbIX HayKax. HeT
TaKOI'0 3KCIIepUMEHTA B JIabopaTOPHHU € TPOOUPKAMH UJIM Ha KaKOH-HUOY /(b ClleLHa/IbHON TeXHU-

8 Xapau, l'ogdpu laponsa (Godfrey Harold Hardy, 1877—1947) — 3HaMeHUTBIN aHTJIMHCKUN MaTeMaTHK.
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Ke, YTOOBI Hnccjaeg0BaTb MO BbIMbICEJL. E,Z[I/IHCTBGHH]:II‘/JI croco6 Y3HAaThb NIpaBAy O B006pa>l<aeMbe
006'beKTaX — 3TO HalnpAa4b B006pa}KeHI/I€, M 3TO HEIpoCTad pa60Ta.

B CJiydae C HalllUM TPeyroJibHUKOM B IPAMOYTOJIbHHUKE, 4 BUXY KO€-4TO IIPOCTO€ U KPpACHUBOE:

Ecsu 51 pa3pexxy npssIMOyroJIbHUK Ha JIBe YaCTH 110 MyHKTUPHOU JIMHUH, CPA3y BUHO, YTO CTOPOHEI
TPEYroJibHUKA PacceKalT KOK/YI0 U3 YacTeld POBHO HaJIBoe. 3HAYUT, BHE TPEYTOJIbHHUKA TaKas e
4acTb MPSMOYTOJIbHUKA, YTO M BHYTPH, U, CJIeJ0BaTeJbHO, MJIONIA/lb TPEYroJbHUKA B TOUHOCTH
paBHa M0JIOBHHE IJIOLA/IU IPSIMOYTO/IbHUKA!

BoT Tak BBITVIAAUT U OLYyIIA€TCA MaTe€MAaTHKaA. JTO MajieHbKO€e ONMHCaHue — INpuMep HCKYyCCTBa
MaTeMaTHKa: OH 3a/jaeT MMPOCTbie U 3JIeTaHTHbIE BOIIPOCHI O B006pa)KaeMbIX 0613e1<Tax, a 3aTeM
NPpUAYMbIBAET IpaBUJIbHbIE U KPACHUBbIE 00bsicHeHMsl. Huuero HO,ZLOGHOI‘O 3TOMY LapCTBY YUCTOU
HAEH HET, 3TO 04apOBaTE€/JIbHO, 3dHNUMATEJIbHO U HE CTOUT HU4ero!

[loHATHO, HO OTKy/Zla B3s1ach Mos uzesa? Kak g forajascs npoBectu iMHU? Kak )kuBonucel 3Ha-
eT, TZie IPUJIOXKUTh KUCTh? BJ0XHOBEHUE, ONBIT, IPOOBI U OIMOKU U cJenas yAada. B aToM u co-
CTOUT UCKYCCTBO — CO3/aBaTh 3TU IpPEKpPaCHble M03Mbl MBICJIH, 3TH COHETHI YUCTOTO pa3yMma. B
3TOM BU/Ie UCKYCCTBA €CTh YTO-TO YyZEeCHO Npeobpa3ytollee Hac. OTHOLIEHHE MeX/y TPeyroJbHU-
KOM M NPSIMOYTOJIbHUKOM ObLJIO 3araJIkod, U OJlHa MaJleHbKasi JIMHUSA CAejaia pa3rajKy o4yeBU/-
HOU. f] He MoT ee YBU/leTb, U BAPYT HEOXKUJAHHO yBUZe . KakuM-To 06pa3oM 51 co3/all T1yO6oKyo U
MPOCTYIO0 KPACOTY U3 HUYET0, U U3MEHUJ 3TUM Ccebsi — pa3Be He 3TO Mbl HA3bIBAEM HCKYCCTBOM?

BoT noyeMy MHe Tak ropbKo BH/IeTh, BO YTO NIPEBPAILAI0OT MaTeMaTHKY B LiKoJie. OuapoBaTe/ibHa,
IJIOZIOTBOPHAsA Urpa BOOGPAXKEHUS BBIXOJIALMBAETCS [I0 CTEPUJIBHOTO Habopa 3a3yGpHUBaeMbIX
bakToB U crnoco6oB pelleHUs. BMecTo mpocToro M ecTeCTBEHHOrO BONPOCAa O IeOMeTPUYECKUX
dbopMax U TBOPYECKOTO U IMOJIE3HOTO MPOIecca U306peTEHHs U OTKPBITUS YYEHUKAM JAIOT BOT
3TO:

«[lnowaap TpeyrojbHUKa paBHa 0J0BUHE NPOU3BE/eHUSl €T0 OCHOBAaHUs Ha BbICOTY». OT yyeHHU-
KOB TpebyeTcsi 3alOMHUTh GOPMYJIy U «IPUMEHSThH» €€ Pa3 3a pa3oM B «YIMPAXKHEHUSX». YXOJAUT U
pPaZloCThb, U pOXKb HeTepIleHus], U TPY/, U AaxKe ropeyb TBOpUeCKOro akTa. Besib aTo faxe 6oJiee He
3aJla4ya. Bonpoc 6b1s1 3a/jaH BMecCTe € OTBETOM, M yUeHHUKY HUUEro He 0CTaJI0Ch Jle/1aTh.

MHue ciaenyetr 3gecCb ABHO 06'bHCHHTb, INPpOTHUB 4Y€ro 4 BO3parKalo. A He INpOTHUB HHU (bOpMYII, HH 3a-
IMNOMHWHAHHUA UHTEPECHbIX Cl)aKTOB. 3To 3aMeyaTeJIbHO B KOHTEKCTe, H, KaK U 3dy4YUBaHHUE CJIOB IIPpU
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M3y4YeHMHU f3blKa, NMO3BOJIMT BaM CO3/jaBaTh 6o0Jiee I1yO60KHe NPOU3BeIeHUs, I0JIHble TOHKHX HIO-
aHcoB. Ho cam no cebe ¢pakm, 4TO TpeyroJbHUK 3aHMMaET [TOJIOBUHY ONIMCAaHHOTO NIPSIMOYTOJIbHU-
Ka, He BaxxeH! BaxkHa udes pacceyb ero npssMoi JIMHUEHN; BaXKHO TO, KaK OHa BJJOXHOBJISIET HA IOUCK
JPpyTUX MPeKpacHbIX WJell U BeJleT K TBOPYECKUM MPOpbIBAM NPU pelleHUH APYrux 3ajad — To,
4yero He JlaeT BaM NPOCTOe yTBepxKJeHue paKTa.

Ypanas TBOpYeCKUH Npolecc U 0CTaBJIsAA JULIb pe3yJbTaT 3TOr0 NpoLecca, Bbl TOYTH HaBepHAKa
rapaHTHUpyeTe, YTO HUKTO He Oy/JieT Ha caMOM JieJie 3aHUMaThbCs NpejMeTOM. JTO BCe PaBHO, YTO
ckazambv, 4TO MUKeJIaH/KeJIo CO3JaJl YyAecHble CKYJIBITYPbl, IPHU 3TOM HU pa3y He NoKa3ds UX.
MoxxHO i1 BJOXHOBUThCA 3TUM? (Ha camoM Jieste, Bce ropasfio xy»ke — I0 KpalHel Mepe, B I10-
cjeJHeM ciy4dae 51 6bl 3HaJl, YTO 3TH IPOM3BeJleHUsI UCKYCCTBA Cywecmayionl, HoO MHe UX NOIPOCTy
He MO0Ka3bIBaIOT.)

Korzia KOHLIEHTPHUPYIOTCS Ha ¥MOo, HO UTHOPUPYIOT no4YemMy, OT MaTEMAaTUKHU OCTAETCA OJHa MyCTas
0060J104Ka, BUAUMOCTb. UCKYyCcCTBO — He B UCTHUHE, A B 00'bsICHEHUH, apTyMeHTanuu. O6bsicHeEHUE
JlaeT UCTHHE KOHTEKCT, ONpe/ieisieT, 0 UeM Ha CaMOM JieJie TOBOPUTCS U UTO UMeeTcs B BUAY. Ma-
memamuka ecmbs UCKYccmeo 06ssicHeHus. Ecnu Bbl He JaiuTe yieHUKaM BO3MOXXHOCTH 3aHATHCS
06'bsicHeHMEeM — GOpPMYJIMPOBATb CBOM COGCTBEHHbIE 33/1a4H, IpeJJlaraTb CBOW I'MIIOTE3kI, Jle/1aTh
CBOM OTKpBITHS, OIIM6ATLCS, TEPNETh TBOPUYECKHUE Hey[auH, BAOXHOBJATBLCSA U CKJIA[bIBaTb CBOU
COOCTBEHHbIE, MYCTb U HEYKJII0KUE, 06'bsICHEHUS U 0Ka3aTeJbCTBa, — Bbl JIUILUTE UX CAMOM Ma-
TeMaTHUKU. fl He Bo3paxato npoTUB GopMyJ U GaKToB. f Ka/IyIoCh HA OTCYTCTBUE MAMEMAMUKU Ha
HalllUX YPOKaX MaTEMaTUKHU.

Ecsiu yynTe/ b pucOBaHUS CKaXKeT BaM, YTO KUBOMKCb — 3TO 3aKpallWMBaHUe MPOHYMEPOBAaHHBIX
ob6J1acTell Ha 1abJIOHE, Bbl Cpa3y NMOYYBCTBYyeTe NMoJBOX. CaMa Ky/JbTypa CKaXkeT BaM 006 3TOM —
BeJlb CYIIECTBYIOT My3€U U KapTHUHHBIE rajiepey, U Bbl BUAUTE NpeMeTbl UCKYCCTBA AaXKe JoMa.
’KuBonuchk X0poIllo MOHUMAETCS 0OIECTBOM KaK CPeJICTBO YeJIOBEYEeCKOr0 caMoBhIpaxkeHud. [lo-
JIOGHO TOMY, eCJd YYUTEJIb aCTPOHOMUHU CKaXKET, YTO aCTPOHOMMUSI 3aHHMMAaeTCs NMpeJCKazaHUeM
CyAbObI IO JIaTe POXJAEHUS, Bbl Cpa3y MONMETe, YTO OH CHSTHJI, Be/lb HAayKa J0 TAKOU CTeNeHH
NPOHUKJIA B KYyJIbTYpPY, YTO MOYTH KaXK/Jblil 3HaeT 06 aTOMaxX M rajlakTHUKax U 3aKOHax MPUPOJHI.
Ho ecsiu yauTesib MaTeMaTHUKU AACT BaM NOHATh, YTO MaTeMaTHKa 3aHUMaeTcs GopMyJiaMH, ornpe-
JleJIEHUSIMU U CTI0OCOOAaMU BBIYMC/IEHUS], KOTOpbIe HaJl0 3allOMHUTD, KTO WJIM YTO CKaXKeT BaM IpaB-

ay?

KynbTypHas npo6/ieMa 3Ta — 4y/JOBHIIle, pacKapMJ/IMBalolee caMo ceOsi: yYYeHUKH Y3HAKT O Ma-
TeMaTHKe OT yYUTeJel, a yYUTesss — OT CBOUX YYUTeJIeH, U HETIOHUMaHWe U HellpUsITHE MaTeMa-
THUKH Hallled KyJIbTypOH NMoA/iepKUBaeTcst 6eCKOHeUHO. XyKe TOoro, 6eCKOHeuHasi o/ Jiep>KKa 3TOH
NCeB/IOMAaTEMATUKH C YIIOPOM Ha TOYHYIO, HO HEOCMBICJIEHHYI0 MaHUMYJISLUI0 C CHMBOJIAMH, CO3-
JIJAeT CBOIO KYJIbTYPY CO CBOMMH L|EHHOCTSIMU. AZIeNThI ee MOJIy4aloT FPOMaJIHYI0 CAMOOLIEHKY OT
CBOMX yCIeX0B. MeHblIlle BCEr0 OHU XOTST CJBILIATh O TOM, UTO MaTeMaTHKa B IIEPBYIO OYepeb —
YUCTble TBOPYECTBO U 3CTETHKA. MHOTHE BBINYCKHUKH YHUBEPCUTETOB, KOTOPBIM [JI€CATOK JIET I'0-
BOPHJIM, YTO Yy HUX TQJIAHT K MaTeMaTHKe, C Y?KacOM OCO3HAIOT, YTO K HACTOsILeHd MaTeMaTHKe y
HUX HET HUKAKOTr0 TaJIaHTa, ¥ YTO HA CAMOM /JieJie UX TAJIaHT CJIeloBaTh YKa3aHUSM, U TOJbKO. A
MaTeMaTHKa — 3TO He CJIeJl0BaHHe YKa3aTeJssIM, 3TO pacCTaHOBKA yKa3aTeJsiel.

| Beb A AdXe elle He YIIOMHHAaJ OTCYTCTBHUA MaTeMaTH4eCKOH KPHUTHKHU B mkoJie! IIKoJIbHUKH
TaK U HE Y3HAOT HU O TOM, YTO MAaTE€MATHUKA, KaK U JIr06ag JINTEepaTypa, Co3JaeTcd JIOAbMHU IJd



3a6aBbl, UTPbl YMa, HX O TOM, YTO MaTeMaTU4eCKHe TPyAbl HE0OX0JAUMO KPUTHKOBATb, HU TOTO,
YTO 4YeJIOBEK JI0/DKEH BbIpabOTaTh MaTeMaTUYeCKUH BKyc. MaTeMaTH4YeCKWH JUCKYpC Moao06eH
Mo3Me, U HaM CJieiyeT CIpalluBaTh, YAOBJETBOPSIET JIM OH HAIlMM 3CTETUYECKUM KPHUTEPUSIM:
TBep/ia JIM ero apryMmeHTanus? ecTb JIM B HEM CMbICJI? IIPOCT JIK OH Y 3JIeTaHTeH? NO3BOJISIET JIU OH
J06paThCs J10 cyTH Aesia? KoHevHo e, B IIKOJIE Bbl He HAWIETE TAKOW KPUTHKHU.

[ToueMy MbI He XOTUM, YTOOBI HAIIK €T HAyYUJIUCh MaTeMaTHKe? MoxeT 6bITh, MbI He l0BepsieM
VM, WIM AyMaeM, YTO 3TO CJMUIKOM c/10:kHO? Kak 6yATO Mbl UYyBCTBY€eM, YTO OHU MOTYT NPUHUTH K
co6cTBeHHOMY MHeHHI0 0 HanoJsieoHe, HO He 0 TpeyroJibHUKax. f fymMalo, 4To IpUYMHA B TOM, UTO
MBI, KaK KyJIbTYpa, He 3HaeM, YTO TaKkoe MaTeMaTHKa. BrneyaT/ieHWe, KOTOpoe Mbl NOJy4yaeM —
6y TO 3TO YTO-TO TAKOE XOJIOJAHOE U CYyryb6o TeXHUYeCKOe, Yero, HaBepHOe, HUKTO TOJIKOM U He
NIOHMMAaeT: U BeJlb 3TO BBIXOAUT NPOPOYECTBO, UCIOJHSAWILEe caMOo cebs, ecu Takoe Booblie
BO3MOXHO.

Bobl0 GBI MOJIGEAB], ec/iv Obl Halla KyJbTypa 6bla MPOCTO MaTeMaTH4YeCKH HeobOpa30BaHHOMU, a
6esa Halla B TOM, YTO JIIOAU AYyMalOT, 6YATO OHU 3HAIOT, UTO TaKoe MaTeMaTHKa, U TOTOMY HaXo-
JATCS O/, COBEPIIEHHO HeBEpPHBbIM BlleyaTseHHeM, Oy TO MaTeMaTHKa 4eM-TO NPaKTUYeCKH I0o-
JiesHa o6uiecTBy. B 3TOM ye BHJHa OrpoMHasl pa3HULIA MeX/Jy BOCIPUSATHEM MaTeMaTHUKU U
NPOYUX UCKYCCTB: MaTeMaTHKa pacCMaTpUBAeTCs O6LIeCTBOM, KaK HEKUM MHCTPYMEHT pelleHUs
eCTeCTBEHHOHAY4YHbIX U TeXHUYeCKUX 3aZad. KaxkJplil 3HaeT, 4TO My3blKa U M0O33Us1 HYXKHBbI JJIs
ycaaZbl Ayld U 06JaropakUBaHus Ayxa (II03TOMy OHM e/iBa NMPUCYTCTBYIOT B LIKOJbHOM Hpo-
rpaMMe), HO MaTeMaTHKa — O HeT! — MaTeMaTHKa «BaXKHa».

Cumnauyuo®. Tel yTBepKAaelllb, YTO MaTeMaTHKa He MUMeeT NPaKTUYeCKOTo MPUJIOXKeHHs B 0611e-
ctBe?

Caaveuamu. KoHe4yHO ke HeT! HpOCTO o6pama}0 BHHMaHHE, YTO U3 TOIO, 4YTO HEKUH npeaMmeT Mnpu-
BOJUT K INPpAaKTH4Y€CKHUM IIOC/IEACTBHUAM, HEe ClieayeT, 6YILTO OH NpeJAHa3Ha4Y€H AJid 3TOro. My3bIKa
BeJeT apMHHU B 60ﬁ, HO JIIOAN COYHUHAIKT CI/IMCl)OHI/II/I He Jid TOoro. MI/IKeJIaH,C[)KEIIO pacinucbeiBaJI 1O~
TOJIOK, HO B MbICJIAX Yy HETO ObLJIO KOE-YTO U MOBBIIIIE.

Cumnauyuo. Beib HY)XHO yYUTb JIIOJIEN 3TUM MPAKTUYECKHUM pe3ysibTaTaM. Pa3Be He HYKHbI HaM
CYETOBO/IbI, IJIOTHUKH U TaK Aasee?

Casnveuamu. MHOTO JIY JItOZle} NOJIb3YIOTCA 3TOW CaMOM «IIPaKTUYeCKOU» MaTeMaTHUKOH, UYTO OHHU
M3y4yusu B mkKoJie? Tol AyMaellb, 6YATO MJIOTHUKAM Hy:KHa TPUTOHOMeTpus? MHoOro Jiv Thl 3Ha-
elllb B3POCJIbIX, YTO YMEIT AeJUTh Jp0oOU WM pellaTb KBajApaTHble ypaBHeHUs1? O4eBU/HO, YTO
HbIHellIHee NpaKTH4YecKoe 06yyeHHe He pabOTaeT, U IOHATHO 10YeMY: OHO HEBBIHOCMMO CKY4YHO, U
HUKOMY He TpebyeTcsl Ha pakTUKe. Tak IoueMy e JI0AW AyMaloT, 6yTo 0HO BaxkHO? fl He BHXKY,
YTO M0JIb3bl B TOM, YTO FpakJaHe HOCAT B ToJioBax 6JieJHble BOCIOMMHAHUs 00 ajJredbpandyeckux
dopMysiax U reoMeTPUUECKUX YepTeXKax, U ICHble BOCHOMHUHAHHUS 0 TOM, Kak 3TO Bce mpoTHUBHO! C
Jpyroi CTOpOHBI, ObIIO Obl KyJa IoJie3Hee NOKas3aTb UM HEYTO IpeKpacHoe, AaTb UM BO3MOXK-

9 luanoru JlokxapTta BeayT fBa ¢unocoda u3 3HaMmeHuToro tpyza l'anuineo [annnes «/luanor o AByX r1aBHEUIINX CHUC-
TeMax Mupa» (Dialogo sopra i due massimi sistemi del mondo). CaipBHaTH — NPOrpeccCHBHBIN GUI0COd, M3IararoIui re-
JINOLIEHTPUYECKYI0 CHCTEMY MHpa U TNbITalOIUica y6eauTh perporpaga Cumminnuo. Uspanuwe «/luanora» B mep.
AW Jlonrosa (M., Jlenunrpazg : OTU3 — CCCP, 1948) naxoxutcs B Cetn:
http://naturalhistory.narod.ru/Person/Srednevek/Galiley/Dialog Ogl.htm
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HOCTb CTATb TBOPYE€CKHUMH, THOKHUMU YMOM MBIC/IUTEJAMHA 6e3 npeapacCyakoB, — TaKHMMH, KaKH-
MH UX 6ObI c/eJiajio HaCToAllee MaTeEMAaTHIE€CKOE 06p330BaHI/I€.

CUMI’I./IUUUO. Ho Beb JIIDAH XKe JOJIX)KHbI YMETb J€HbI' CYMTATh!

Caavsuamu. JIJisi 3TOr0 KaJbKyJASATOPHI ecTh. [IoueMy 661 UMU He noJib30BaThbca? Kya Kak Jierye u
BepHee. Mol apryMeHT He TOJIBKO B TOM, YTO CErOAHSIIHAA CUCTeMa TaK Y»KacHO IIJIOXa, HO U B
TOM, UTO OHa yNyCKaeT HEYTO BOUCTUHY yyAecHoe! MaTeMaTuKy c/je[yeT npenoJaBaTh Kak UCKYC-
CTBO BO UMf UCKYCCTBAa, a «<IIpU3eMJIEHHbIe» [10JIe3Hble acleKThl TPUBUAJIBHO BOCIIOCIEAYIOT CAMU
co6o10. beTxoBeH 6e3 TpyZa 6bl HaMUcal NeCeHKY JJis pEKJIaMHOr0 POJIMKa, HO My3bIKe BeJlb OH
yUHUJICS, YTOOBI CO3,aBaTh IPeKpacHble NPOU3BejeHUs!

Cumnauyuo. He kaxbli ypoxAeH XyJ0)kHUKOM. Kak Torzaa ObITb C IeTbMH, KOTOpble NONPOCTY
«He MaTeMaTUKW»? Kak OHU yK/1aAbIBAlOTCSA B TBOKO CXeMy?

CanbBuaTu. Eciu 661 K&OXK/(bIH ObLJ MPEOCTAaBJIEH MaTeMaTHKe B ee eCTeCTBeHHOU ¢popme, co Bce-
MU ee TPYJHbIMHU PaJlOCTSIMU U YAUBJEeHHeM NI03HAHUs], YTO OHA BJeYeT 3a c06010, [yMalo, Mbl Obl
OblIM CBUJETE/SIMU JpaMaTHUeCKOro H3MeHEeHHUsI OTHOILEHUS JeTel K MaTeMaTHKe, a B3POC/IbIX
— K TOMY, YTO O3Ha4aeT ObITb «CHUJIbHBIM II0 MaTeMaTUKe». Mbl TepsieM CTOJIb MHOTUX HECOCTO-
SIBLIMXCS OJlapeHHbIX MaTeMaTHKOB — TBOPLOB, YMHHUII, KOTOpPble COBEPILIEHHO CIpaBe/JIMBO OT-
BEPralwT TO, UYTO BUJAUTCS UM OECCMBICEHHBIM U BbIXOJIOLIEHHBIM NpegMeToM. OHU MONPOCTY
CJIMUIKOM YMHBI, YTOObI TPAaTUTh BpEMs Ha TaKy0 4yLIb!

CLl.Mn./IllL{UO. A Tebe He KaxKeTcCd, 49TO, 6y,£(b YPOKH MaTE€MAaTHKHU YCTPOEHBbI HO,ZLO6HO YPOKaM pHUCO-
BaHHA, TAK MHOT'HME JETH TOT A ObI B006L[Ie HHU4YeMYy He Hay‘lHJII/ICb?

Casnveuamu. Tak oHU ke HUUeMy U He y4atcs! Jlydie 65l Y2k HUKaKHUX yPOKOB MaTeMaTHKHU He Gbl-
J10, ueM Takue! [IycTb XOTb KTO-HUOY b TOrZja CMOT 6bl OTKPBITh €€ KpacoTy AJist ce6si caM.

Cumnauyuo. Tak Thl X04elllb yOpaTh MaTeMaTHKY M3 LIKOJIbHOM MpOrpaMMbi?

Canveuamu. Ee faBHo y6panu! Bomnpoc y»xe CTOUT 0 TOM, UTO JieJlaTh C OCTaBLIEHCs OT Hee MyCTOH
3acoxiiel KypKoi. PazyMmeeTcs, 1 661 Ipe/ioyes1 3aMeHUTb ee UCIIOJIHEHHbIM PajloCTH, AesITeNb-
HbIM 3HAaKOMCTBOM C MaTeMaTUYECKUMU UJI€SIMHU.

Cumnauyuo. Jla MHOTO JIM y4YWTeJIel 3HAIOT CBOU MpeJMeT A0CTAaTOYHO, UYTOO TaK ero mpemnoja-
BaTb?

Caanveuamu. MaJjio, oueHb Masio. Y aTo inib Bepxylika aicoepra...

MaTeMaTUKa B WKoOnNe

HeT BepHee crioco6a y6UTb 93HTY3Ha3M JleTell U UX UHTepeC K NpeJMeTy, YeM BKJIIOYMB €ro B 0051-
3aTeJIbHYIO YacThb LIKOJbHOW nporpaMmsbl!l. BritounTe ero B EI'3, U Bbl HaBepHsIKa YBUAUTE, KaKk
obpa3oBaTesibHas GIOPOKPATHs BBICOCET BCE €ro >KM3HEHHble COKH. B oT/esax o6pa3oBaHus He
NOHMMAIOT, YTO TaKOe MaTeMaTHKa — KakK He IIOHUMAIOT 3TOr0 HU JUPEKTOpa LIKOJI, HU aBTOPHI

10 B CTaplIXX KJyIaCCax aMepHKaHCKOﬁ IIKOJIbI 9HaCTb IpeJMETOB O6H3aTeJIbHa, a OCTaJIbHbIE BbI6I/Ipa}OTCH y4auiuMucAd mu3
CITKUCKa, 06BIYHO 10 HWHTEpeCaM U 6y,z[yLue1?1 CIIEIUaJIbHOCTH.

9



y‘-Ie6HI/IKOB, HU UX U34aTeJI¥, HU — IIe4a/JIbHEE BCET0 — YUHTEJIA. l'[po611eMa CTOJIb BE€JIMKQ, 4TO A
€/1Ba IOHKMMAIO, C KAKOI'O0 KOHIId Ha4aTb €€ U3J1araThb.

HayHeM c nmopaxkeHust MHOKeCTBa pepopM MaTeMaTUYECKOT0 06pa30BaHUs. YKe JJ0JIrMe ro/ibl Bce
6oJiblllee BHUMaHUe yJiesseTcs pas3jaZly B CUCTeMe MaTeMaTHieckoro o6pa3oBaHus. OniayuBa-
I0TCs UCC/Ie[JoBaHus], cobuparoTcs KoHbepeHMU, GopMUPYIOTCS GeccueTHble KOMUTEThI YYUTe-
Jiel, aBTOPOB W U3JaTesiell Y4eOGHUKOB, YTOOBI «UCIPAaBUTh CUTyaluio». He ynmycTUB HU Kamiu
COOGCTBEHHOM U3/1aTeJIbCKOH BbIro/ibl (Ha Jt06ble GJIYKTyal My NOJUTHUKU 00Y4eHUs OHU OTBEYAIOT
npeJJIo’)KeHHEM HOBBIX peJlaKLUi CBOMX HeYMTabeJbHbIX yPOHLL), Bce 3TH pedopMaTOpPhl ymyc-
TUJIM TJIaBHOe: MaTeMaTH4yecKas IporpaMMa JioJKHa ObITh He HCIIpaBJeHa — OHa JJ0JDKHA ObITh
8bIOPOUIEHA GOH.

Bcst aTa 60/ITOBHSA U ITOKa3yxa KacaTeJbHO TOTO, KaKHe «IIyHKTbI IPOrpaMMbl» U B KAKOM IOpsIIKe
cleAyeT YYWTb, UCHOJIb30BaTh 3TY CUCTEMY 3allMCH BMECTO TOW, KaKOM MOJie/Id Ka/1bKy/asamop,
[ocnosu mpocTH, Hy»KeH LIKOJbHUKY, — BCe 3TO HAallOMUHAET MepeCTAaHOBKY CTYJIbEB Ha Masybe
ToHy1ero «TuTaHuka». MaTeMaTHKa eCTb My3blKa pa3yMd. 3aHUMATbCsl MaTEMAaTUKOW — 3HAYUT
COBepIIaTh OTKPBITUA U CTPOUTH IMPEeJIOJI0XKEHNS; )KUTh BJOXHOBEHUEM W WUHTYUIUEN; 3HAUYUT
OKa3bIBaThCs B OTYassHUM — He [IOTOMY, UTO [peJIMET HE UMeeT CMbICJIa, a IOTOMY, UTO BbI IPUJa-
JIM eMy CMBICJI U BCe ellle He IOHUMAaeTe, KaK BeJleT cebsl Ballle CO3/JaHUe; 3HAYUT UCIIBITATh U MPO-
pbiB QOHTaHA HUjel, U TopaXkeHUe XyJA0KHUKA; U B yKace HEMeTb OT MOYTH YTO GU3UUECKU HEBDI-
HOCHMOT0, NePeNoJIHAIIEr0 Bac YyBCTBa NPEKPACHOTO; J1a 3HAYUT OBbITb JCUBbIM, YepT mobepu!
Y6epuTe 3TO U3 MaTeMaTUKH, U MOXKeTe COOUPATbh CKOJIBKO YIOJHO YMHbIX KOH$epeHLUH, U 3TO
HUYero He U3MeHHUT. OnepUpyiTe, CKOJIBKO XOTHTE, J0POTHe JOKTOpaA: MALlUeHT yKe MepTB.

HaunevasibHe#Ias 4acTb 3TUX pECbOpM — IIOIBITKHU «CAEJIATb MATEMATUKY I/IHTEPECHOP'I>> " «BaX-
HOH B KM3HU ,LIETef/'I». BamMm He HaJo0 desnamb MAaTEeMAaTUKY HHTEPECHOﬁ — OHa yXe boJiee HHTEepecC-
Ha, YeM BbI cMoKeTe BeiHecTu! U TOPXKECTBO €€ B Hesai CHoCcmMu A XU3HU — BOT IIOYE€MY OHa TaK
3aHHUMaTeJIbHa.

[TonbITKM U306pa3UTh MaTeMATHUKY MOJIE3HOU U HY>KHOU JIJIsl eXKeJIHEBHBIX JleJ1 BCer/la HaTY>KHbI U

y6oru: «BuguTe, 1eTH, Kak MPOCTO, KOT1a 3HAElIb aJrebpy, BLICYUTATh, CKOJbKO Mapuu JIeT, ec/iu
el Ha /iBa ro/ia 6OJIbIIE, YeM JIBAXK/[bl €€ BO3PACT CeMb JIeT Ha3a/!» — Kak OY/JITO KTO-TO B YKHU3HU
MOJIYYUT 3Ty 6€3YMHYI0 UHPOpPMAIUI0 BMECTO HACTOSAIIEr0 Bo3pacTa. Ajire6pa — He UHCTPYMEHT
JUISI )KU3HH, 3TO UCKYCCTBO CUMMETPHHU Y YK CEJI, U TOTOMY JIOCTOMHO MOCTHUKEHUS caMo 1o cebe.

JaHbl cymma u pazHocms 08yx uucea. Kakoswt camu wucaa?

BoT npocTo#, ajileraHTHbIN BONIPOC, M He Ha/l0 JIe3Th U3 KOXKHU BOH, YTO6GLI NPUAATh eMy IIPUBJIeKa-
TEeJbHOCTH. /IpeBHYE BaBUJIOHSIHE JIIOOUJIM pelllaTh TaKWe 33Jja4H, U HAllK YYeHUKH UX TOXe JII0-
6aT. ([la 1 Bam, Hazewoch, oHpaBuTcsA!) HaM He Ha/l0 3aBOpauMBaThC B TPOWHBIE Y3JIbl, YTOOBI
NpUJATh MaTeMaTHUKe BaXKHOCTD JJIs1 €XKeIHEBHBIX Jiesl. Ee BaXKHOCTB, KaK U BaXKHOCTb MCKYCCTBa
BOOOIIIe — B OCMbICJIEHUH 4eJI0BEYECKOT'0 OIbITA.

Wnn, MOXKeT 6bITh, BbI [yMaeTe, 4YTO JIeTU XOTAT YET0-TO, OTHOCSIIETOCS K UX €XKe/[HEBHbBIM JlesiaM?
MoxkeT GbITb, UX BOCXHUIIIAET YTO-TO MPAKTUYECKOE, HATPUMeED, CJOXKHbBINA MPOIEHT MO KPeaUTy?
Jltomet BocxuiaeT ¢paHTa3Us, M 3TO UMEHHO TO, YTO MaTeMAaTHKA MOXET JaTh — yOEeXHUIle OT
eXXeZTHEeBHOTO, BOJIIIEGHBIN 6aJ/ib3aM OT MPAKTUYECKUX 3a60T.
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Jpyras npo6JieMa — KOT/jJa aBTOPbI y4eOHUKOB HAUUHAIOT «CIOCIOKATb», YTOOBI C/lesIaTh MaTeMa-
THUKY «Jpy>KeCTBEHHOW» U N06eJUTh «CTpax llepeJ, MaTeMaTUKOU» (0Ha U3 MHOXKeCTBa 60Jie3Hel,
Ha CaMOM JieJie 8bI3bl8aeMblx KO0JI0H). YTOObI yYeHUKH MOTJIM 3alIOMHUTBL GOPMYJIbl, BBl MOXETe
NpUAyMaTh LeJyl UCTOPUI0 O TOM, Kak VBaH /leMbsiHOBUY eJleT Ha MallvHe BOKpYr EjusaBeTsl
MakapoBHBI Y TOBOPUT €, Kak Xopollu 6bliu ee A, B & dra(p=2mR), uiu 4To ee nupory KBaj-
paTHble (S=TR?), WK ellle KaKyl0-HUGYAb TJIYNOCTb. A KaK ’Ke HacTOAI[UH pacckas o mpobJeme
M3MepeHUs1 KpUBbIX, 0 EBokcell u ApxuMejie U MeTo/ie HeJleJIMMbIX, O TPAHCLLeHJeHTHOCTH YHC-
Jam? YTo uHTepecHee — U3MepPATb NPUOJIU3UTENbHBINA pa3Mep Kpy:KKa 0 KJeTO4YKaM, a IOTOM
BBIYUC/ATD JJIMHY OKPY:KHOCTH 0 pOpMYyJie, KOTOPYIO BaM JAajiu 6€3 06'bsICHEHHUS, UJIH YCbIILIATh
HCTOPHIO OJJHOU U3 CaMbIX IPEKpPaACHBIX, 3aXBaThIBAINX 33/}a4, U CaMbIX APKUX U CUJIbHBIX UJeH
BCel yesioBeyecKol ucTopruu? Mbl yorBaeM B JIETSIX UHTePeC K KpyraM, B KOHIIE KOHI[OB!

[ToyeMy Mbl He JJaeM y4YeHUKaM yCJabIIIATh 06 3TOM, He TO YTOOBI JaTh UM BO3MOXXHOCTb CAMUM
M03aHUMAaThCsl MaTEMATUKOM, MPUNUTU K COOCTBEHHBIM H/JlesIM U MHeHUsM? Kakoli elie npeameT
H3y4aloT, JaXKe He YIIOMUHAsA 0 TOM, KaKOBbI €ro UCTOPHUs, GUa0codusi, OCHOBOIIOJIOXKEHHUS, 3CTe-
THUYeCKUe KpUTEPUH U TeKylllee MoJioKeHHe Bellleii? Kakoil elle npeaMeT oT6pachiBaeT NePBOUC-
TOYHUKU — 4YYyJECHbIX MPOU3BEJEHUN HCKYCCTBA, BBINIOJHEHHbIX CaMbIMHU TBOPYECKUMU yMaMH
HUCTOPUU — B N0JIb3Y YOOTUX TPETHECOPTHBIX Y4eOHUKOB?

['maBHas npo6JsieMa MIKOJbHON MaTeMaTHUKH B TOM, YTO B Hel HeT 3a/ay. /1, 1 3Harw, YTO BbIIaeTCsA
3a 3aJlauM Ha ypoKax: 3TH 6e3BKYCHbIe, CKyUHble yIpaxKHeHUs1. «BoT 3aziaya. BoT kak ee peuuTh.
Ja, Takue O6bIBalOT Ha 3k3aMeHe. Ha oM 3amauu 1—15». YTo 32 TOCK/IUBBIN C1OCO6 U3y4aTh Ma-
TeMaTHUKYy: CTaThb APECCHPOBAaHHbBIM LINMIIaH3e.

Ho 3aJadya — HaCTOHMHﬁ, YeCTHBIN A0 MO3ra KOCTel eCTeCTBEHHbIH YeJ0BeYECKUU BOIIpOC — 3TO
He4YTOo Apyroe. KakoBa AJIMHA AHaroHaJiu KY6a? 3aKoH4YaTCca JH IIpoCThIE yucaa? beckoHeu-
HOCTb — YMCJIO WJIH HeT? CKOJIbKMMHU CIIOCOGAMH MOXKHO CUMMETPHUYHO NOKPbLITbh NMOBEPXHOCTb
IJINTKaMHU? I/ICTOpI/IH MAaT€MATHKHN — 3TO UCTOPHA pElIeHHA 3TUX BOIIPOCOB, HE 6eCcCMBbICJIEHHOTO
InepexeBblBaHHUA (l)OpMy.)I " aJITOPUTMOB, BMe€CT€ C HATAHYTbIMHU YIIPpAXXHEHHUAMU, YTOOBI UX npu-
MEHATD.

Xopouas 3ajjaya — Takasi, pellleHUs] KOTOPOH Bbl He 3HaeTe. BOoT rje 3arajika, BOT 4TO JjaeT Ha-
crosiue Bo3MoXkHOCTH! Xopomias 3a/jaya He CTOUT B OT/IeJIbHOCTH, HO CJIYXXHUT CTapTOBOM IJIO-
IAAKOM [l JPYTUX UHTEPEeCHBIX 3aJay. TpeyroJbHUK 3aHMMaeT MOJIOBUHY ONMMCAaHHOIO NPsIMO-
YyroJIbHHUKA. A KaK HacyeT NUpaMu/ibl B Ky6e? MoxKHO JIM 3Ty 3a/jayy pPeluThb TeM e C1oco6oM?

A npuHuMaw Hjer0 oO0ydeHHs IIKOJbHUKOB TEXHHUKE pelleHMs, U 1 caM 3To Jesato. Ho 3To He
nesb. TeXxHUKa B MaTeMaTHKe, Kak U B JIDOOM HMCKYCCTBe, JOKHA M3y4daTbCs B KOHTeKCTe. Besu-
KMe 33/la4M, UX UCTOPHUS, TBOPUYECKHUH NpoLecc — BOT 3TOT KOHTEKCT. /laliTe yueHHKaM XOPOLIYIO
3a/ia4y, MyCTb OHU MOJIOMAKT TOJIOBHI, IYCTh ¥ HUX He MOJY4YUTCA ee pemuTh. [locMoTpuTe, 4TO y
HUX BbliZieT. JlokAUTeCch 40 TOTO MOMEHTA, KOTa OHM CTPACTHO 3aXOTAT CBEXYyI0 Hjelo. Torza
Hay4uTe UX KaKON-TO TeXHUKE, TOJIbKO HEMHOTO.

OTJ/I0KUTE B CTOPOHY IJIAHBI YPOKOB U IUANIPOEKTOPHI, MEP3KHE KPACOUHbIE YYeOHUKH, KOMITAKT-
JHCKU M Becb 0CTaJIbHOU Napaj ypo4oB 6poJsAiero LUpKa, U 3aiMUTeCh C YYeHUKaMU MaTeMaTHu-
Ko#! YuyuTesis >KUBOIMKUCHU HE TPATSAT BpeMs HAa YTeHHE yUeOHHUKOB U 3a3yOpUBaHUE TEXHUKUA —

11 Esokc Kuuackuit (408—355 10 H. 3.) — ApeBHerpeyeckuid ¢punocod, acTpoHOM U reomeTp, yueHukK [linaToHa. Paspa-
60TaJ1 METO/T UCUEPITbIBAHUS [IJISI BBIUKMCJIEHUS IJIMHBI KPUBOM.
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OHH IPOCTO AAOT AE€TAM PpHUCOBATD. OHu XO04AT OT MOJ'Ib6epTa K MOJIb6epTy W IO CKAa3bIBAIKOT, HA-
MNpaBJIAKOT:

— {1 pymasa o 3ajjaue c TpeyroJabHUKOM, U Koe-uTo 3aMeTus1a. CMOTpHUTE, eC/IM TPeyroJbHUK Ha-
KJIOHHBIH, TO OH He 3aHUMaeT N0JIOBUHBI IPSIMOYToJIbHUKA!

— HpeBoconHoe Ha6mo,qu1/1e! Hame paccyxKgeHue C paCCe4eHHUEM TPEyroJIibHHUKa IpearnoJarasio,
49TO BEpUIMHA HAXOAWUTCA Ha/fl OCHOBAHHEM. Tenepb HaM HY>XHd HOBad ujed.

— [lonbITaThCsd paccedb ero uHave?
— KoneuHo. [lonpo6yii BceBo3MOKHbIe Uen. Pacckaxy MoToM, 4TO y Te6s BbliAeT!

Kak »xe HaM y4uTb AeTell MaTeMaTHKe? Bbibupas 3aHUMaTe/IbHbIE U eCTeCTBEHHbIE 33/]a4H, B CO-
OTBETCTBUH C UX BKyCaMH, HHTEPECAMH U ONbITOM. /laBast UM BpeMs AeJlaTh OTKPBITUS U CTPOUTH
runoTessl. [loMmoras UM BbICTpaWBaTh JI0KA3aTeJbCTBA U CO3/jaBast aTMocdepy 3/J0pOBOTO U KUBO-
ro MaTeMaTU4YeCcKOTro KPUTHUIM3Ma. YJIaB/JIMBasi, KyZia MEHsSeTCcs UX MHTepec. B 0611eM, BbICTpauBas
YeCTHblE U OTKPbITblE HWHTE/JIEKTYaJbHbIe OTHOIIEHUS C yYEeHUKAMH. ITO TpeGyeT CIUIIKOM
GOJIBIION OTBETCTBEHHOCTH U CJMIIKOM GOJBLUION OTKPBITOCTH — KOpPOYE, 3TO CJAUIIKOM MHOIO
paboThl!

['opa3zo mpouie 6bITh NACCUBHBIM MePeAaTYNKOM TOTOBBIX IMIKOJBHBIX «MaTepPHAIOB» U CJIE/0-
BaTb MHCTPYKIMHU, KaK Ha OYThIJIKE HIAMIYHS — «JIEKI[Us], 3K3aMeH, IOBTOPUTb» — 4eM IJIyOOKO
MBICJIUTh O COOCTBEHHOM NpeAMETe U IMepeaBaTh 3TOT CMbICA YECTHO M HAWJIYYIIUM 06pa3oM
CBOMM y4yeHMKaM. Hac mpocTo yroBapuBalOT 3a6pOCHUTb CJAO0XHYIO 3a/a4yy NMPUHATHUS pelleHUH
CBOMM YMOM U COBECTbIO, U BMECTO 3TOr0 «IIPOXOJUTh MPOrpaMMy». ITO MONPOCTY MyTh HaH-
MEeHbILEr0 CONPOTUBJIEHHUS:

BriGepuTe MpaBUJIbHBIA OTBET:

Asmopbl y4e6HUKO8 OMHOCMCS K yYumeasiM mak e, Kak:
a) papmayesmuyeckue KOMNAHUU K JOKMOpPam;

6) KoMnaHuu 38yK03anucu K QUCK-HCOKesIM;

B) Kophopayuu K denymamam

T') 8ce gblwienepeyuc1eHHoe.

pr,[[ MaTeMAaTHUKH, KaK U }KUBOIIMCHU U I1033HUH, COCTOUT B TSKeJION TBOp‘{ECKOI‘/'I pa60Te. nOBTOMy
MaTeMAaTHKYy O4YeHb CJIOXKHO IIpernojgaBaThb. MaTtemMaTuKa — Meﬂf[eHHbe/’I CO3€leaTe.]'II:HbIﬁ nmponecc.
H3roToBUTH Ipor3BeieHHEe UCKYCCTBA 3aHUMAET BpeMd, a, YTOOBI pacCrio3HaThb €ro, Hy>eH HCKYC-
HBIN Y4YUTEJb. PaBYMeeTCH, Jierde BbIBeCUTb CIIMCOK IpaBWJI, Y€M BE€CTHU 3a cobom 6y,[Ly1.LlI/IX Xyo0XK-
HHKOB, KaK jierdie HalluCaTb HUHCTPYKIHIO K T€JIEBU30pPYy, 4€M KHUTY CO CBOEH TOUKOU 3pEeHH-.

MaTteMaTuka — HCKYCCTBO, @ HICKYCCTBO JOJI’KHO ITpenoJaBaTbCA ,ZLGI‘/JICTBy}OH.U/IMI/I MacCTepaMH, UJIn
VX, 11O KpaﬁHefI Mepe, negaroraMy, JI}06HLL[I/IMI/I HCKYCCTBO U CIIOCOOHBIMH €TI0 pacCno3HaThb. He
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0653aTe/IbHO YYUTHCS My3blKe y IPOPeCcCUOHAIbHOTO KOMIIO3UTOPA, HO OTJAAUTeE JIM Bbl pebeHKa
B 00yyeHHe KOMY-TO, KTO He YMeeT UrpaTh caM U He CJblIla] HA 0JHOT'0 My3bIKaJbHOTO [IPOM3Be-
JleHHUs 3a BCIO KU3Hb? Bo3bMeTe JiM BBl yUUTeJIeM PUCOBAHHUSA TOrO, KTO He JlepKaJ B pyKe KapaH-
Jlallla ¥ HUKOoTAa He 6bL1 B My3ee? Kak ke Torzia Mbl JONyCKaeM B yUUTe sl MaTeMaTUKHU TOTO, KTO
He co3JaJ/l HA OJHOr0 MaTeMaTHU4eCKOro NMpou3BeJeHUs], He 3HaeT HU UCTOPUH, HU dunocodpuu
npeAMeTa, HU NMOCAeJHUX JOCTUKEHUH MaTeMaTUKH, U HUYero, B KOHIe KOHIIOB, U3 TOTO0, YTO OH
JOJKeH MpenojaBaTh CBOMM HeCYacTHBIM cTyaeHTaM? UTo ke 3TO 3a yuuTesab? Kak oHU MoOryT
YYUTBb TOMY, 4eTro caMHy He 3HalOT? §1 He yMelo TaHLleBaTh, HO MHE U B TOJIOBY He NPUJET, OYATO g
MOTY BECTHU TaHIeBaJIbHBIN KJIacC (XOThb s1 MOT O6bI U TOMPOGOBATH, HO 3TO BBITJISAIE0 Obl Y?KAaCHO).
PasHuna B TOM, 4TO {1 3Hal0, YTO f He YMel0 TaHLeBaTb. MHe HUKTO He CKaXXeT, YTO {1 XOpOILO TaH-
LY10, la’Ke eCJIM 51 3Hal0 Ky4yy TaHLeBa/JbHbIX TEPMHUHOB.

Sl He mBITAlOCh JaXke CKa3aThb, UYTO YYUTEJISI MATEMATHKHU JIOJKHBI GbITh MPOdeCCHOHATbHBIMU Ma-
TeMaTUKaMH — HET, s U He NMOAX0XY K 3ToMy. Ho He JJo/DKHBI JIM OHM XOTs 6bl IOHUMATh, 4YTO Ta-
KOe MaTeMaTHKa, 3HaThb ee, U JIIDOUTD?

Eciu yye6a nmpeBpaiiaeTcss B IpOCTYIO Mepefiayy UHPOpPMalLUH, eCTH B HEH HeT JeJIMMOTO C y4e-
HUKOM BOCXHIIIEHUSA U Yy/ia, CJI YUYUTEJIs CYTh MACCUBHBIE MOJIyYyaTeJn UHGOpMaIY, a He TBOP-
I[bl HOBBIX U/IEH, eCTh JIM TOT/A HaJleXK/1a y HAIlMX IKOJbHUKOB? Eciu ciiokeHue npo6eit Jiuid yau-
TeJisl ABJISIeTCS CJyYyalHbIM HaGOpoOM MpaBUJI, @ He pe3ybTaTOM TBOpPYECTBA WJIH Pe3yJibTaTOM
3CTeTUYeCKH 060CHOBAaHHOI'0 BhIOOPA, TOT/IA HECOMHEHHO HAAEXK/Abl Y O€JHbIX YYEeHUKOB U ObITh
He MOXeT.

[IpenogaBaHue 3TO He nepefada uHpopManuu. [IpenosjaBaHve — 3TO YeCTHbIe UHTE/JIEKTYAb-
Hble OTHOLIEHUS C yueHUKaMHu. [lJil 3TOro He HY>KHbl HA METO/ibl, HU N0COGUS , HU Clel[haTbHas
NoAroToBKa. /11 3TOro Hy»KHO TOJIBKO ObITh cCaMHUM cO60M. Ecii Bbl caMu He MoXeTe ObITh CO60H,
TO Y Bac HeT HUKAKOTO MpaBa MPUYUHATH ce6s1 HU B YeM HETMIOBUHHBIM JIETSIM.

B yacTHOCTH, BbI He MOXKETE YIUTh YUUTh. [lefarorudeckue Kypcbl — noJsiHas Jjiaxka. Jla, Bbl Moxe-
Te NMPOUTH KypChbl 10 paHHEMY JI€TCKOMY Pa3BUTHIO U ellje YeMy-HUOY/ b, 06YUUTHCSA «HUCIOJIb30-
BaTb J0CKY 3QEeKTUBHO», TOTOBUTh OPraHM30BaHHbIN «IlJIaH YpOKa» (4TO, KCTAaTH, 06ecreduBaeT
BallleMy ypOKY IJIAHOBOCTb, CJ1el0BaTe/bHO, JOKUBOCTD), HO Bbl HUKOT/]A He CTaHETe y4YUTeJeM,
ec/d He GyJeTe HACTOSILUM 4esoBeKoM. [IpenojjaBaHue — 3TO OTKPBITOCTb U YECTHOCTD, XKeJia-
HUe JIeJIUThCS PaJloCTbl0 3HAHMS, JII060Bb K yyeHMI0. be3 aToro Bce mesaroruyeckve JUIJIOMbI
MUpa He IOMOTYT BaM, U COBepLIEHHO 6eCroJIe3Hbl.

JTO TakK NpPOCTO. YUeHUKU He npulleblbl ¢ Anbdbl LleHTaBpa. OHM MOHMMAIOT NPEKpPacHOe, OHU
BUJAT Y30p, OHU OT NPUPO/ibI JIIOOOMBITHBI, KaK U Bce Mbl. [IpocTo pacckaxkute um! U — eie Bax-
Hee — CJIylIanTe ux!

Cumnauyuo. Hy nafiHo, MHe SICHO, YTO B MaTeMaTHKeE eCThb 3JIEMEHT UCKYCCTBA U YTO Mbl MOTJIH Obl
Jiy4iie 3To 06bsACHATh. Ho BeJjb 9TO, HaBEpHOE, CAUIIKOM 3ayMHasl LITYKa, YTOObI 0’KU/AATh €€ OT
mKoJbl? Mbl ke He PuiocoPoB TaM y4UM, HaM e HaZlo, YTOObI OHU apuMETHUKY 3HaJU A0 TOH
CTeleHH, YTOObl HOPMaJIbHO BIIUCATHCS B 0611eCTBO.

Caaveuamu. 3To He Tak! llIkosibHas MaTeMaTHKa 3aHUMAaETCsI MHOXKECTBOM Bemeﬁ, He€ CBA3aHHBbIX
C BOSMOXHOCTbBIO BIIMCATbHCA B O6I_U,€‘CTBO — HallpuMmep, am‘e6poﬁ )41 TpI/IFOHOMETpI/IEﬁ. 3tu AUCIH-
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IJIMHBI COBEpIIEHHO 6ecroJsie3Hbl A eXeJHeBHbIX JeJ. fl MpocTo mpejsaral BOT YTO: pa3 MbI
BKJIIOYaeM 3TH BelllU B IJIaH CpeJiHero 06pa3oBaHusl, TaK YK JesaTb 3TO OPraHUYHO U eCTeCTBEH-
Ho. K ToMy ke, Kak f y>ke TOBOPHJI, TO, UYTO U3 NpeZiMeTa MOXKHO MOJYYUTh IPAKTUYECKYIO N10JIb3Y,
ellle He TOBOPUT O TOM, UTOObI Ha 3TOU MoJib3e o6yueHue GOKycupoBaTh. KoHeUHO, cieayeT Hay-
YUTbCS YUTATh, YTOOBI 3aM10JIHUTh GJIaHK Ha IOYTE, HO BeJlb Mbl He JJI1 3TOr0 JeTel yUUM YTEHHUIO.
MEeI y4UM MX YTEHHUIO JJ1F BbICLIEH LieJIM — JaTb UM AOCTYII K IPEKPAaCHbIM U 3HAaYUTEJbHBIM H/e-
sM. He TosibKO 6bLIO Obl 6€CroJ/Ie3HO YYUTb TPETbeKJACCHUKOB NHUCATh, JaBasg UM 3alO0JHSATb
6JIaHKU HaJIOTOBBIX JeKJapaluil — 3To 6bl U He paboTaso! Mbl y4uMcs, IOTOMY YTO HaM HHTe-
PECHO TO, YeMy MbI YUYUMCH, 3/IeCh U celiyac, He MOTOMY, UTO 3TO 6y/leT [0JiIe3HO B JajbHeleM. A
BeJib C MaTeMaTUKON Mbl UMEHHO TaK U [IOCTyIaeM.

Cumnauyuo. Ho pa3Be TpeTbeKJACCHUKU He JJO/KHBI 3HaTh apUPMeTUKU?

Casnveuamu. 3adyeM? Thbl X0Uellb HAYYUThb UX CKJIAAbIBaTb 427 1 3897 ITo He U3 TeX BOMPOCOB, YTO
CIpalIMBalOT BOCbMUJIETKU. /la He Bce B3POC/Ible MOJTHOCTHI0O MOHUMAIOT JIeCITUYHYIO0 TO3UIIMOH-
HYI0 apuPMETHKY, a Thl X04elllb, YTOOBI Y TPETHEKJIACCHUKOB 6blJIa MOJIHAs ICHOCTh? Uiu TeGe Bce
pPaBHO, IOMUMYT OHU 3TO UK HeT? CAMUIIKOM paHO 3TO JJis TAKOr0 MeXaHHU4ecKoro o6ydyeHust. Ko-
HEYHO, UX MOXKHO HAy4YUTh, HO, IyMal, OT 3TOTO Bpe/ia BbIi/IeT O0JIbIle, YEM MOJIb3I. JIy4llle A0K-
JaThbCs, IOKA Y HUX HE MOSIBUTCSI €CTECTBEHHbIN UHTEPEC K YMCJIaM.

Cumnauyuo. Tak 4eM ke IeTH JOJDKHBI 3aHUMATbCA Ha YPOKaxX MaTeMaTUKU?

Canveuamu. Urpats! HayuuTe ux UrpaTh B IIaXMaThl M o, TeKC U HAp/Abl, KPOCTKU» U HUM!Z, fa
yeMy yrogHo — BblgyManTe urpy! OtraaeiBaiiTe 3aragku. Co3zaBanTe AJ HUX CUTyalluy, re He-
06X0MMO JleiyKTHBHOe MblllJieHHe. He fiymaliTe 0 $opMasbHOCTAX 3allUCH M TEXHUKe, a IOMO-
raiTe UX akTUBHOMY U TBOPYECKOMY MaTeMaTU4eCKOMY MbILIJIEHHIO.

Cumnauyuo. Tloxoxe, Mbl BO3bMEM 3THUM Ha cebsl CJIMUIKOM 60JIbIION pUCK. UTO e, HaM He YYUTb
LIKOJIbHUKOB apudMeTHKe — BeJib OHU He OYAYT yMeTb CKJIaAblBaTb U BbIYUTATB!

Canveuamu. Ilosararo, 4To MBI Kyja 00Jibllle PUCKYeM CO3JaTh LIKOJIY, JUIIEHHYI0 TBOPYECKOIO
BbIpaXKeHUs], rje GyHKIMHA yYeHUKa OyAyT 3allOMUHATh AaTbl, GOPMYJIbI U CIIUCKHU CJIOB, a 3aTeM
BBINJIEBBIBATh MX Ha CTAaHAApPTHBIX 3K3aMeHaX, FOTOBACh CTaTb «CTPOUTEJIEM CBETJIOrO OyAylie-
ro».

Cumnauyuo. Ho mocayuiai, Beb JOJDKEH ObITh KAKOW-TO MUHUMYM MaTeMaTH4ecKUX GaKTOB, KO-
TOpbIE JJOJKEH 3HATH JII0O0M 06pa30BaHHbIN YesloBeK!

Canveuamu. Jla, v caMblil IJ1aBHBIM U3 3TUX GAKTOB — TO, YTO MAaTeMaTUKOM JIIOAU 3aHUMAIOTCS
JlIs1 CO6CTBEHHOTO yA0BOAbCTBUA! CorJlaceH, HEMJIOX0 3HAaTh HEKOTOPbIe OCHOBHBIE QAKThI O YUC-
Jlax U reoMeTpuydeckux ¢urypax. Ho aTo He npujeT oT 3y6pexKKH, NOBTOPEHUH, JIEKIIMH U yIpax-
HeHUH. Thl MOXellb KOHEYHO, 3ay4YUThb UX. Mbl BUUM MUJIJIMOHBI B3POCJbIX JIIOJEN, TOBTOPSIO-
IUX «MHUHYC b IJIIOC-MUHYC KOPEeHb U3 b B KBaZpaTe MUHYC 4dac, AeJIeHHOe Ha 2a», ¥ Bce 3TO 6e3
MaJieH1Iero MOHSATHS, YTO 3TO 3HAYUT. A IPUYMHA B TOM, UTO UM TaK U He JjaJId BO3MOKHOCTH OT-
KpBITh WJIK U300pecTH YTO-TO caMuM. OHM HUKOTZAA He pelllasii yBJeKaTeJbHOH 3aJa4yd, He OU-

12 «<PocTku» (aHrJ. Sprouts) — urpa JJisl IByX NIPOTHUBHUKOB, u3obpeteHHas /»x, KoHBeeM, MaTeMaTHKOM, MpH/IyMaB-
MM TaKXXe 3HAMEHUTBIN KieTOYyHbIH aBTOMaT «KusHb». ['ekc (aHr. hex), ro (aHrj. go), HUM (aHIJI. nim) — HACTOJb-
Hble Urpsbl. [lepedriciieHHbIe UTPBI UHTEPECHBI (KPOMe, padyMeeTcsl, COGCTBEHHO UTPhI) UX MaTeMaTUYeCKUM HCCle/loBa-
HUEM.
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JIUCh HaJ, HEeH, He UCKaIU crocob penieHUs. iM HUKTO He pacckas3as 06 UCTOPUU OTHOIIEHUH de-
JIOBEKA U YMCeJ — HU 0 BaBUJIOHCKHUX TAabGJMUYKAX C 33/la4aMM, HU 0 nanupyce Axmeca, Hu o Liber
abaci, uu 06 Ars magnal3. I — caMoe r1aBHOE — y HUX He 6blJI0O BO3MOXKHOCTH 33JaThCsI BOIPO-
coM, 60 Ha Bce UX BOMPOCHI ObLJIM AaHbl OTBETHI €1Ie /10 TOTO, KAK OHU WX MOTJIM 33/1aTh.

Cumnauyuo. Ho y Hac HeT CTOJIbKO BpeMeHHU, UYT0ObI KaXJbli y4eHUK U306peJsi cebe MaTeMaTUKY! Y
yeJiI0BeYeCTBa YUIJIM BeKa Ha TeopeMy [Indaropa — Kak ke Tbl X04elllb, YTOObI OOBIYHbIN IKOJIb-
HUK ee caM OTKpbLI?

Caanveuamu. { atoro He xouy. [103B0JIb MHe SICHO CKa3aThb: 51 COKaJIEO O MOJIHOM OTCYTCTBUU B Ma-
TeMaTU4YeCKOU NMporpaMMe UCKYCCTBA U OTKPBITHUS, UICTOPUU U GUI0COPUU, KOHTEKCTA U TIEepPCIIeK-
TUBBI. fl He X04y CKa3aTh, YTO HOTAlMs, TeEXHMKA U HAKOIJIEHHWe 3HAaHUW He HYXHbl. Hy>XHbI, KO-
HEYHO. Y Hac JIO/DKHO GbITh U TO, ¥ 3TO. Ec/in 1 Bo3paxar MPOTHUB TOTO, YTO MAasITHUK CJIUIIKOM
JlaJIeKO OTKJIOHHUJICS B OJIHY CTOPOHY, 3TO He 3HA4YUT, YTO 5 3a TO, YTOOBI OH OTKJIOHHJICSA [0 KOHIIA
B Apyryto. Jlloay Ha caMoM /JieJie Jy4lile y4aTcs, KOTZa pe3y/bTaT MoJiyyaeTcs U3 npoiecca. Ha-
cTosas JIo60Bb K CTUXAM NMPUXOJAUT He OT 3allOMHUHAHUS COTEH M03M, a OT HallMCaHHUS COGCTBEH-
HbIX CTUXOB.

Cumnauyuo. [la, HO TIpexe, YEM NMUCATh CTUXH, Thl JO/HKEH BBIYUYUTh aidaBuT! JOKHO Ke Bce C
4Yero-To HauMHaThcs. CHavYasa y4aTcs XOAUTh, IOTOM — GeraTh.

Casnveuamu. /la HeT e, cHayasa Tebe HY>KHO 3HATh, Ky/ja 6exaTh. JleTH y4aTcs nucaTb CTUXU U
pacckasbl M OJJTHOBPEMEHHO MHUCbMY U YTEHHI0. Pacckas miecTuaeTHEro — 3TO 4yJleCHO, U opdo-
rpaduyecKue U CTUJIMCTUYECKHE OUIMOKU HUCKOJIBKO HEe YMaJIAIOT 3TOro 4yja. /laxke camble Ma-
JIeHbKHE JIeTH COUYMHSIOT [IECEHKH, XOTs U He 3HAIOT, B KAKOM OHU pa3Mepe U B KAKOW TOHAJIbHO-
CTH.

Cumnauyuo. Ho pa3Be MaTeMaTHKa He OTJIMYaeTCA OT My3bIKh? Pa3Be MaTeMaTHKa — He CUCTeMa
CHUMBOJIOB, fI3bIK CaM 110 cebe, KOTOPbIN Ha/l0 BBIYYUTH MIpex/ie, YeM roBOPUTh HA HEM?

Casnveuamu. HeT, 3T0 coBeplIeHHO He Tak. MaTeMaTuKa — He [3bIK, a IpUK/IOYeHUe. Pa3Be My3bl-
KaHTbI «TOBOPSAT HA JIPYTOM sI3bIKe», COKpalliasi CBOU UJeH 10 MaJleHbKUX YepHbIX HOT? Ecsiu 661 U
TaK — 3TO BCE PAaBHO He MellaeT Kapally3y U ero neceHke. /la, onpezesieHHas cucTeMa MaTeMaTH-
YeCKOU 3aMucy 06pa3oBasiach 3a BEKA, HO OHA He SIBJISETCS CaMOBa)KHOU. MaTeMaTHKa YacTeHbKO
JlesaeTcs C [py3bsiMU 3a Yallkol kode Ha candeTkax. MaTeMaTHKa — 3TO U/€EH, a U EU TIPEBOCXO-
JAT CUMBOJIBI, KOTOPBIMU OHM 3allMCbIBAlOTCA. ['aycc oqHaxaAbl 3aMeTuJ: «HaM Hy>KHBI uJiey, a He
UJIUOMBI!»

Cumnauyuo. Ho pa3Be He BEpHO CKa3aThb, UTO O/IHA U3 LieJiell MaTeMaTU4YeCKOro 00pa3oBaHHUs Hay-
YUTb LIKOJIbHUKOB JIyMaTh JIOTUYECKH TOYHO, BbIPab0TaTh «HABbIKM MaTeMAaTH4YeCKOr0 MblIIIlJie-
HUSI», KaK IULIYT B nporpaMmme? Pazse ¢opMyJibl M MpaBUJia HE OTTAYUBAIOT YMa YYEHUKOB?

Canveuamu. HeT, He «oTTaunBawT». Ecin xodews, cucTeMa JlaeT NpsAMO NPOTHUBOMNOJIOXKHBIN 3¢-
dekT: oHa orymigeT. OcTpoTa yMa NIpUYMHAETCS pellleHHeM 3a/ay, a He 3ay4YHBaHUEM TOTO0, KakK
3TO C/efyeT AesaTb.

13 [Tanupyc Axmeca (manupyc Punpa, aura. Rhind papyrus) — ApeBHeeruneTCKUd nanupyc ¢ popMyJInpoBKON MaTeMa-
TUYECKHUX 33J1a4, ABJISIOINNCA KONHUeH elle 6oJiee [peBHEro TeKcTa, HanucanHoro npu Amenemxerte 11, T.e. ok, 1850 .
Zlo H. 3. Liber abaci (c nat. «Kauura abaka») — ryiaBHbIH Tpy/ xHu3HH JleoHapao Pubonauyu (1202 r.). Ars magna (c nat.
«BrICOKOE HCKyCcCTBO») — 3aMeuaTesIbHbIN anrebpandyeckuid Tpakrat /pkuposnamo Kapgano (1545r.).
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Cumnauyuo. JlagHo, coryiaceH. A Kak ObITb C YYeHUKaMH, YTO UAYT B HAayKy U B HHXKeHepbl? Pa3Be
MM He HY>KHO 06y4YeHUe 10 CTaHAapTHOU nporpamMme? He /iJist TOro JM MBI IPEMNO/IAEM MaTeMaTHUKY
B lIKoJIe?

Casnveuamu. MHOTO JIM Y4€HUKOB CTaHYT NKCATeJNAMHU NOCJe YPOKOB JUTepaTypbl? Mbl y4uM J1u-
TepaType He JiJjisl 3TOro. Mbl y4uM, 4TOOBI MPOCBELATh, @ He JaBaTh npodTexobpasoBaHue! Beab
caMoe Ba)KHOe YMeHHe U yYeHOro, U MHXXeHepa — yMeHHe MBICJIMTb TBOPYECKU U He3aBUCUMO. A
KOMY HY»Ha 3Ta dpeccuposka?!

MaTteMaTun4yeckaa nporpamMmma

CocTosiHHE MpenojilaBaHUsl MaTeMaTHKe B IIIKOJIe TaK MevyajlbHO HE TOJIBKO U HE CTOJIbKO TEM, YTO
Ba)KHOE OTCYTCTBYET — UYTO Ha YPOKaxX MaTeMaTHUKH He MPOUCXOAUT MaTEMATHKH, — HO TEM, YTO
TaM MPHUCYTCTBYET: MelIaHWHA JeCTPYKTHUBHOW Ae3uHbOpMaliM, Ha3biBaeMasi «IPOrpaMMOm».
JlaBaliTe MOCMOTPUM, YTO MPOTUBOCTOUT HAIIUM YYEHUKAM BO UMSI MaTEMaTHUKH, U KaKOH 3TO UM
HaHOCHUT yuiepb.

Camoe yMBUTe/JIbHOE B 3TOM NMPOrpaMMe — 3TO ee HErMOKOCTb. ITO 0CO6EHHO 3aMeTHO 110 Mpo-
rpaMMe CTaplIMUX KjaaccoB. OT IIKOJIbI K IIKOJIE, OT ropoJia K FOpoJy, OT LITaTa K WITaTy NOBTOpPS-
I0TCSl OJJHU U Te e TeMbl, 0 HUX paccKa3blBaeTCsl 0JJMHAKOBO U B OJJTHOM U TOM >Ke nopsjke. Bme-
CTO TOrO0, YTOGbI BO3MYTUTbCSA 3TUM Opya/JIOBCKUM IOJIOXKEHUEM Belleld, 6OJIbIIMHCTBO JII0Jei
MPOCTO NPUHUMAIOT 3TY «CTaHAAPTHYIO IPOrpaMMy» 3a CaMoe MaTeMaTHKY.

JTO TECHO CBSI3aHO C TEM, YTO sl Ha3bIBAK «MUGPOM O JIECTHUIE» — HJIeed 0 TOM, YTO MAaTEMATUKY
MOXKHO BBICTPOUTbD B IIOCJIEIOBATENBHOCTD «IIPEAMETOBY», KOK/IbIH U3 KOTOPBIX 60J€€ «BBICOKHNY,
NOJHUMAIOLIYIOCS [0 «BbICHIEN MaTeMaTUKU». ITa UZes NOPOXKAAET 20HKY: HEKOTOpPbIE CTYyAEHThI
BIIepe/ Y, YbU-TO POAUTEJU NEPEKUBAIOT, UTO UX peOEHOK «OTCTaomui». U rje puHUIIHAA yepTa
3TOM TOHKH, YTO KJeT Ha Hel? [leyasibHO, HO TOHKA 3Ta B HUKY/la. B KOHIle — Bac 0OMaHyT Ha
POBHO 0JHO MaTeMaTHUYeCcKoe 06pa3oBaHUe, 1 ellle TaK, YTO Bbl ITOTO He 3aMEeTHUTE.

Hacrosinjass MaTeMaTHKa He BBINIYCKAeTCsl B KOHCEpBaXx — B MaTeMaTHKe HeT TaKoW udeu, Kak aJj-
rebpa 3a 9-U kJacc. 3a/1a4uM BeAyT Bac, KyAa BeAyT. UcKyccmeo — He 20HKA. Mud o jiecTHUIE 3TO
UCKQ)KeHHBIM 00pa3 nmpejMeTa MaTeMaTHKH, a yYWUTesb, CIeAYIOIIUN CTaHAApTHOW IporpaMMe,
JIMIIBb 3aKpeIisieT 3TOT MU$, BMECTO TOr0, YTOOHI TOKAa3bIBaTh MaTeMAaTUKY KaK HEUTO LieJbHOe. A
B pe3yJsibTaTe y Hac NoJiyyaeTcsl MaTeMaTH4yeckass nporpaMma 6e3 UCTOPUYECKON NepcrneKTUBbI U
TEeMaTHU4YeCKOH LeJbHOCTH, GparMeHTapHbIM Habop pa3HOOOPA3HbIX TEM U MPUEMOB, BBICTPOEH-
HBIX B IOPSIAKE JIETKOCTH, C KOTOPOM X MOXKHO CBECTH K NOLIArOBbIM HHCTPYKLUSIM.

BMecTO OTKpBITHS U UCCJIeJOBaHUsl Y HAC MOJIYy4YalOTCA NMpaBUa U UHCTPYKLMU. Mbl HUKOT/la He
C/IBILIMM, YTOOBI yYEHUK TOBOpPHUJI: «MHe 3aX0TeJsIoCh Y3HATh, €CTh JIU CMBIC/ B BO3BeJleHUHU YUC/Ia
B OTPULIATEJIbHYIO CTENEHD, U 51 0OHAPYKUJI, YTO MOJIYYUTCS BIIOJHE OCMBICJIEHHO, €C/IU NpesCcTa-
BUTb ee B BUJIe 0O6paTHOro Yucaa». BMecTo TOro, yuuTesb U y4eOHUKHU JAIOT «IIPAaBUJIO OTpHULA-
TeJIbHOM CTeleHW» Kak fait d’‘accompli 6e3 ymoMUHAaHHWS 3CTETUKU 3TOT0 BbIOOPA HUJIU XOTS OBI TO-
ro, YTO BbIGOP OBLJL.

BMecTo ocMbIC/IEHHBIX 3aa4, Kakue MOrIJin ObI NpUBECTHU Yepe3 HEHUCC/IEJOBAHHYIO TEPPUTOPUIO
06CY)K,Z[€HI/IH H Cllopa K CUHTE3y pa3HOO6p33HbIX Hﬂeﬁ, K 9YyBCTBY Te€MaTHU4Y€CKOIo €IMHCTBa U
rapMoOHHWHU B MAaTe€MATHKe, Mbl UMe€eM CTOJIb 683paﬂOCTHbI€‘ MOBTOpAKIIHECA YIIPAXKHEHUA Ha OIl-
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peleJIeHHYI0 TeEXHUKY, pa3beJUHEHHbIE APYT C APYTOM U OTCOeJUHEHHbIE OT MaTEeMaTHKH KakK Iie-
JIOTO, UYTO HU Y YUYUTeJIel, HU Y YIEHUKOB He BO3HUKAET JIa’Ke TeHU UJIEH, KaK TaKue Bellll MOTJIU
BOOOIIE CJIOXKUTbHCH.

BMecTo ecTecTBEHHOI0 KOHTEKCTA 33/ja4y, I'Zle yYeHUKH MOTJIM Obl CaMU BbIOpATh CJI0Ba A1 060-
3HAYEHUs CYIIHOCTeH, BblJaeTcsl GECKOHeYHasl Yepe/ia HEMOTHBHUPOBAHHBIX allPUOPHBIX «OIpesie-
JleHU#». [IporpaMMa HaBsi3bIBaeT »KaproH U KJaccMUKALMIO HU JJI1 KakoH GoJiee Liesl, KpoMme
BO3MO>XHOCTH yYUTEJISIM IPOBEPATH 3TOT Ke >KaproH Ha 3k3aMeHaX. HM ojJuH MaTeMaTHK B MUpe
He CTaHeT NPOTHUBOMNOCTABJATh «CMEIIaHHYI0 Apobb» 2 Y2 «HeNpaBUIbHOU Jpobu» 5/2. [la oHH
Ke paBHbI! ITO OZJHO U TO e YMCJIO, UX CBOMCTBA OJJMHAKOBLL /la KTO XOTs Obl IOMHHUT 3TH CJ10Ba
[I0CJIe YeTBEPTOro Kjacca?

Kyzna sierde, KoHeyHO, NpOBEPSITh 3HaHUE GeCle/IbHbIX TEPMUHOB, YeM BJJOXHOBJIATb Ha CO3/laHUE
IpeKpacHOro U MOMCK CBOEro CO6CTBEHHOIO CMbIc/a. JlaXke ecii Mbl U COTJIACUMCsl, YTO 6a30BBIN
MaTeMaTU4YeCKHH BOKaOy/sip He0OOXOJUM, — 3TO He OH. [IITUK/IAaCCHUKOB y4aT IOBOPUTbH «OCh
abciuce» U «0Chb OPJIMHAT» BMECTO «OCEH X U y», HO He JIJal0T UM MOBO/Ia CKa3aTh TAKUE CJI0BA, KaK
«TPeATOoNI0KEHHE» UIN «KOHTpPHpUMep». CTaplIeKJIacCHUKOB y4yaT MUCAThb SeC X, CEKaHC, BMECTO
o6paTHOM GyHKIMHU 1/c0S X — «OMpeiesIeHUIO», 06J1a/Ial0IeMy TaKOH Ke UHTe/JIEKTYaJIbHOH CH-
JIbl, KaK COKpallleHHe «{ T. I.». JTO COKpallleHHe BbIIIJI0 U3 HABUTAIMOHHBIX Ta6aul XV B. U HO-
NpeXXHeMy OocTaeTcsl B X0y (B TO BpeMsl KaK, HAIpMMep, BEPCUHYC BbIllIes U3 yIOoTpebeH s1) B
Halle BpeMs, KorJia TOYHble HaBUTallUOHHbIE BbIYHCJIEHUs 6oJiee He pobJieMa, 0 YUCTOH HCTO-
puyeckoil ciaydariHocTd. Tak ypoku MaTeMaTHKHU 3a6HBalOTCs 6ecroJsie3sHON TEPMUHOJIOTHEN BO
MMs1 TEDMUHOJIOTHH.

[IporpaMMa He CTOJIBKO NOC/eA0BaTEebHOCTb TEM WM UJEH, CKOJbKO YepeJia CUCTeM MaTeMaTH-
4yecKod HoTauuU. MaTeMaTHKa KaK O6y/ATO COCTOUT U3 CEKPETHOIro CIMCKA MaTeMaTHUYeCKUX CHM-
BOJIOB W NPaBWJl MAaHUNYJAAMA UMU. MasibliiaM JaroT + U +. boJsiee B3poc/ibIM MOXKHO YKe JJOBe-
puTh V, a MOTOM X ¥ y M aJIXMMHIO CKOGOK. 3aTeM MM 3aGMBAIOT B roJioBHI sin, log u f(x), a motom
yaocrausaioT d u [. Y Bce 3TO MpouCXoquT, pasymMeeTcs, 6e3 MaTeMaTH4eCKH OCMBICJEHHOTO OMbI-
Ta.

JdTa nporpamMMa HacCTOJIbKO HeJBM)KUMA, YTO yUYUTeJs U aBTOPbl Y4eOHUKOB MOTYT HaJleKHO, 3a
MHOTHE TOJbl, IPe/ICKA3aTh, YTO YIEHUKH OYAYT JiesaTh, C TOUHOCTBIO IO HOMepa CTPaHULbI C YII-
paxHeHUsIMU. He BbI3bIBaeT yZIMBJIEHHS, KOT/]a B 9 KJlacce 33/1al0T BeruucaeHue [f(x + h) - f(x)] / h
[T pa3JInYHbIX QYHKLUH f, TaKk YTOObI OHU «yKe BUJIeJIU» 3TO BblpayKeHHe, KOTa Y HUX OYyT Ha-
yaJia aHa/iM3a TpU roja cnycts. EctecTBeHHO, He JlaeTcs (1a U He 0XKU/AAeTcsl) HUKaKOW MOTHUBa-
MY TOHMMAaHHUIO, YTO O3HA4YaeT 3Ta Ha NepBbIM B3MJIAJ CjlydalHas KOMOWHALUA OllepaTOpOB.
YuuTess, nbITalolMecss 06'bSICHUTD, UYTO 3TO O3HA4YaeT, U — yBepeH! — moJiararmliue, YTo OKasbl-
BalOT LIKOJIbHUKAM YCJIYyTy, HAa CaMOM JieJie IPOCTO AAl0T UM ellle 0JJHO CKy4HOe yIpa)kHeHHUe. «Ye-
ro OT MeHd XOTAT? A, U 3TO [0 Ky4u? Yry».

Eile ojuH npuMep — Kor/ia MKOJbHUKOB y4aT BblpaXkaTb MHPOPMALUIO B HEONPABAAHHO CJIOX-
HOM U HeeCcTeCTBEHHOU ¢opMe NMpPOCTO MOTOMY, YTO KOIZA-TO, B JaJieKOM 6yaylieM, 3To GyaeT
MMETb CMBbICJI. 33/lyMbIBAeTCs JIM XOTh HA CEKYH/Y YYHUTeNb 6-T0O KJacca, 3aCTaBJisAsl YIEeHUKOB 3a-
MMcaThb yTBEPKAEHUE «X HAXOJUTCS B MUHTEpBaJie oT 3 10 7» B BU/Je |X - 5| < 2, 3aueM OH 3TO Aesa-
eT? ABTOpBI 6eCTOJIKOBBIX yUe6HUKOB CEpbEe3HO MO0JIaraloT, YTO 3TUM IIOMOralT yYeHUKaM M0/ro-
TOBUTBCS KO JJHIO «YU», KOrJjJa MHOTO JIET CIYCTSI OHU HAYHYT M3y4aTh aHAJTUTHYECKYI0 FT€OMETPUIO
WJIM abCTpaKTHbIE MeTpUiecKre npocTpaHcTBa? CoMHeBaroCh. /lymMalo, YTO NPOCTO KOMUPYS APYT
JlpyTa JecsaTUIeTUSIMU, MeHsIs, caMoe GoJibliiee, IPUQPT UM [BET N0/ BbIJEJIEHHbIM TEKCTOM, OHU

17



JIydaTCd ropaAoCTbO OTTOr0, 4YTO KOJIbHAA CUCTEMaA IIPHUHAJIA UX HOBBIHN y‘{€6HI/IK, N TeéM CaMbIM
CTAaHOBATCA €€ HEBOJIbHBIMH COO6I_L[HI/IKaMI/I.

MaTemaTHKa — 3TO pellleHHe 33/1a4, U UMeHHO pellleHHe 33/1a4 JI0JDKHO GbITh B LIeHTpe MaTeMa-
THUYECKOU KU3HHU MIKOJbHUKA. Kak 6bl HU ObLIO TSXKeJ0, KaKye 6bl HU C/Iy4a/iiCh HEYAAuu — y4e-
HUKH U YYUTEJS JIO/DKHBI GbITh BMECTE Ha 3TOM NIYTH — HAX0/ s UJieH, He HaXo/s Uied, OTKpbIBast
3aKOHOMEPHOCTH, CTPOs HPeJNoJIOKEHUS, KOHCTPYUPYS NMPUMEPbl U KOHTPHPUMEPHI, PUBO/S
apryMeHThI M KPUTHUKYS paboTy Apyr Apyra. Onpe/iesieHHas TEXHUKA 06pa3yeTcs B IPOLiecce 3TOU
PaboThI, KaK 3TO MPOUCXOIUJIO UCTOPUYECKHU: HE B U30JIAIIMU OT pellleHUs 3aJ1a4d, HO B opraHuye-
CKOM COeJIMHEHHUH C 3TUM IPOIECCOM.

[IpenosaBaTe/iM poHOrO A3bIKa 3HAIOT, YTO opdorpadra U NyHKTyalus Jy4dlle BCero U3y4yarnTcs
B IIPOLIECCe YTEHUs] U NHCbMa. YUUTe/s1 UCTOPUHU 3HAIOT, YTO MMeHa U JaThl COBEPIIEHHO HEUHTeE-
pecHBbI B OTpbIBE OT KAPTHUHBI UCTOPUYECKUX COOLITUHI. OTUero ke MaTeMaTHYeCKoe 00y4yeHHe 3a-
ctpsisio B XIX B.? CpaBHUTE Ballld BOCNOMUHAHUSA 06 YPOKe ajire6pbl ¢ 3TUM BoclloMUHaHUeM bep-
TpaHa Paccenal*:

MeHs 3acmas/isiau yyumsb HAU3ycmsv: K8adpam cyMmbl d8yX vuce/ pageH cymme ux Keaopa-
mos, yeesuveHHOl Ha ux ydeoeHHoe npousgedeHue. Y MeHs He 6bl10 HU MaJjeliuie2o nped-
cmasJsieHust 0 MoM, Ymo 6bl IMO MO2/10 3HAYUMb; KO20d 51 HE MO2 3aNOMHUMb IMUX C/08,
yuumesaib mpecHy/1 MeHsl KHU2olU no 20108e, Ymo, 00HAKO, HU Kanau He CMUMy/Aupo8a.io Mol
uHmMeAeKm.

Pa3Be nameHu/10CH ‘lTO-HPI6y,£[b cTex HOp?

Cumnauyuo. He nymato, 4To Tak 6yZeT yecTHO. KoHeuHO, MeTo/bl 06y4eHUs U3MEHUIHUCH!

Canveuamu. Tel UMeelllb B BUJIy MeTO/ibl TPEHUPOBKU. YUeHHe — HeNpoCTble YeJ0BeYeCcKHe OT-
HOULIEHUS]; METO/Ia 3/4eCh ObITh He MoXeT. Uiy, JaBail f1 Tak CKaXKy: ec/ii Tebe Hy:KeH MeTOo/, 3Ha-
YUT, Thl HE OYEHb XOPOLIHH yuuTeab. Eciu y Te6s HET AO0CTATOYHO «4YBCTBAa» CBOEro MpeiMeETa,
YTOObI FOBOPUTH O HEM CBOMMHU CJIOBAaMH, ECTECTBEHHO U CIIOHTAaHHO, 3HA4YUT, Thl U CaM €ero He Mo-
HUMaellb. Y, roBopsi 0 TOM, YTO yYUTEJIbCTBO 3aCTPSIJIO B AEBSTHA/ILLATOM BeEKe — TeOs He MyraeT,
YTO IporpaMMa Npu 3ToM 3acTpsijia B ceMHazauatom? [logyMail 060 Bcex Tex MOTPSCAOIUX OT-
KPBITUSIX U [VIyOGOKUX MepeBOpPOTax B YEJOBEUYECKOW MBICJIH, UYTO MPOU3OLLIM 3a MOCAeHUEe TPU
Beka! OHY He YIIOMUHAKOTCS, CJIOBHO Obl UX U He ObLIIO.

Cumnauyuo. MoxeT, Tbl IPOCTO CJAXILIKOM MHOTOT'0 X04ellb OT yYuTesield MaTeMaTUKU? UToObl OHU
OKa3bIBa/IM UH/JMBU/AyaJbHOE BHUMaHUe TPeM JecsTKaM YYEHUKOB, Be/isl UX [0 UX COOCTBEHHBIM
IyTSAM OTKPBITHUH U [IPOCBeIleHHs, Jia ellle YTOObI OHU CJe[UJIM 3a IoCTeJHUMU MaTeMaTH4YecKu-
MU OTKPBITUSAMU?

Canveuamu. A ThbI Xo4yeub, YTOOBI y4uTeJIb pPUCOBAHHUA MOT JaTb Tebe TOJIKOBBIH COBET IO nosoay
TBOeH KapTHHBI, YTOOBI OH 3HaJ HCTOPHIO MMOC/TIEAHUX TPEXCOT JIET JKuBonucu? A CEPbLE3HO — HET,
A W He XAy 3TOro, NPpOoCTO Me4YTaro O TOM, YTO6BI TaK ObLJIO.

CUMH./IUUUO. 3Ha‘-II/IT, BHUHOBATHBI YYUTEJIA MaTeMaTHUKu?

14 Beptpan Paccen (Bertrand Russell, 1872—1970) — aHriuiAckuil puocod, JOTUK U MaTEMATHK.
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Casveuamu. HeT, BUHOBaTa KyJbTypa, KOTOpasgs UX MPOU3BOAUT. OHU CTapaloTCAd Kak JIydlle, HO
JleJIaloT TaK, KaK UX YYUJIU. YBepeH, MHOTHE U3 HUX JIIOOSAT YYeHUKOB, U UM He HPaBUTCS MOJIBEP-
raTb MX TOMY, YTO UM NPHUXOAUTCA AesiaTb. OHU OUIYIIAIOT, YTO TAKOe IpenojaBaHue 6eccMblc-
JIEHHO, ¥ TOJIbKO BpeuT. OHU YyBCTBYIOT, UTO JI€JIAKOTCA IIeCTepeHKaMH B MAcCOpy6Ke ayxa. O-
HaKoO, y HUX He XBaTaeT MepCHeKTUBbI, YTOObl OCO3HATH 3TO, TEM GoJsiee 6OPOThcs ¢ 3TUM. OHU
JIOJDKHBI «TOTOBUTD YUYaLIUXCS K IEPEX0/1y B CJIEIYIOIIUN KIacc».

CUMI’L/IUUUO. Thbl 1 BIIpaBAYy AyMaellb, YTO BCE CTYAE€HTbI UMEKT CTOJIb BbICOKHUH YPOBEHD, YTOOBI
C034aBaTb CO6CTBeHHy}O MaTEMaTI/IKY?

Casveuamu. Ec/ii Mbl U B CAaMOM JieJjie IYMaeM, YTO TBOPYECKOE MBIIIJIEHUE — 3TO CJIUIIKOM «BbI-
COKHM YpOBEHb» JIJIsl HAlIUX YYeHUKOB, 3a4eM TOT/la Mbl 3aCTaBJISIEM HX MTUCATh PabOThI IO HUCTO-
puu u autepartype? I[lpobyemMa He B TOM, YTO IKOJbHUKH He MOTYT TOT'0, YTO Thl TOBOPHIIb, —
npo6JieMa B TOM, UTO YYUTeJIS 3TOro He MoryT! OHU HUKOT/Ia He JJ0Ka3bIBaJId HUYEro caMu — Kak
»Ke OHU MOTYT HalpaBUTh HA MPaBUJbHBIA MyThb yueHHWKa? Kak 6bl TaM HU 6bLJI0, OUEBUAHO, YTO
pa3bpoc B CIOCOOHOCTSAX MIKOJABHUKOB OYZeT, HO, IO KpailHel Mepe, OHU CMOTYT JIIOOUTH WU He-
HaBH/IeTh MAaTEMATHUKY TaKOH, KaKasi OHA eCTbh, a He 3Ty KYCTAPHYIO [0/ Hee MOoAAeKY!

Cumnauyuo. Ho BeJilb Mbl TOUHO XOTHUM, YTOOBI Y4€eHHUKH 006J1a/]a/TU ONIpe/ie/IeHHbIM Ha6opoM 6aszo-
BbIX 3HAHUM U yMeHUH. BOT A/151 yero Hy>kHa nporpaMma, 4 BOT [I0YeMY OHa eZJMHOOGpa3Ha: cyle-
CTByeT HeKHH Habop OCHOBHBbIX PaKTOB, OJJMHAKOBO HEOOXOJAMMBIH BCEM U BO BCe BpEMeHa.
1+1 =2, cyMmmMa yr/0B TpeyroybHruKa paBHa 180°. 3To He MHEHHUS U He Xy[,0°KeCTBEHHbIE OL[EHKHU.

Casnveuamu. HanpoTuB. MaTeMaTU4ecKkue CTPYKTYPhI, U IPAaKTUYECKU MOJIE3HBIE, U HET, BO3HUKa-
IOT B KOHTEKCTE 33/ja4, U MOJIy4aloT CMbICJ TOJIbKO U3 3TOT0 KOHTEKCTA. MHOrJa Mbl XOTUM, YTOObI
1+ 1 paBHsJIOCH Hy/I0O — B apudMeTHKe o Moy 2. CymMMa yrjoB TpeyrojJbHHKa Ha cdepe
6ousbie 180°. 3T0 He paKThI caMU 10 ce6e — BCe 3/1eCb OTHOCUTEJbHO. BaxkHa 1oBecTb, a He pas-
BSI3Ka CIOXKeTa.

Cumnauyuo. £l yxke yctasn oT TBoel MUCTHYeCcKOH 601ToBHU! CKaxku MHe, BOT 6a30Bast apudMeTHKa
— TBbI COTJIACEH WJIM He COrJIaceH C MOMM MHEHUEM, UTO YYEHUKH J0/KHbI ee 3HaTh?

Canveuamu. CMOTpsl 4TO Thl Ha3bIBaelllb «6a30Boi apudMeTHKON». Eciu Thl Ha3bIBaellb el I0o-
HUMaHUe 33/1a4 cyeTa U pa3bueHus], IPeUMYLecTBa PYyNNUPOBKUA U IOMMEHOBAHHS, pa3/IMiyeHUe
BelllM U ee 0603HAYEHHUS, UCTOPUIO PA3BUTHUS CYETHBIX CUCTEM — J1a, 1 CYUTAI0, YTO LIKOJbHUKU
JIOJDKHBI 3TO U3y4daTh. Eciiv ke Thl Ha3bIBaellb el 3ay4MBaHue apudMeTHdecKUx GpaKkTOB BHe Oa-
30BOM CUCTeMbl KOHLeNIUNA — HeT. MccieoBaHMe BOBCe HE 0UeBUAHOTO QaKTa, YTO NATh Ky4eK
0 CeMb 3TO CTOJIbKO K€, CKOJIbKO CeMb Ky4deK 0 NATh — Jia. 3ayuydBaHHe NpaBUJa, 4TO
5x7=7x5— HeT. 3aHAATHe MaTeMaTUKOW — 3TO BCerja OTKPbITHE 3aKOHOMEPHOCTEHN U co3/a-
HHE KPAaCHUBbIX U OCMBICJIEHHbIX 00 bACHEHHU.

Cumnauyuo. JlagHo, a reomeTpus? llIko/bHUKY BCe BpeMs [OKa3blBalOT reOMeTpHUYeCKUe Teope-
Mbl. Pa3Be, Mo-TBOEMY, YPOKH FeOMETPUH B CTAPIIUX KJIaccaX — He oO6pasel, TOro, KAKUMHU J,0/DK-
Hbl OBITh YPOKHA MaTeMaTHUKU?
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[[eoMeTpuda B CTapLIMX KnaccaX: NHCTPYMEHT AbABONa

HuyTo Tak He paszpakaeT aBTOpa eKOro 06J1MYeHUs, KaK NpeJJIoKeHre cCaMOt IJITaBHOW KepPTBbI
ero s1/1a B KayeCcTBe apryMeHTa B NOAJEPKKY ero Mbicjau. HUurzge BoJik B oBeubell LIKype He Bepo-
JIOMEH HacCTOJIbKO, KaK Ha YpOKe reoMeTpuu. Takas MONBITKA LIKOJIBI AAaTh BBeJleHHE B UCKYyCCTBO
paLMOHAJIbHOIO PACCyKAEeHHUs ollacHa camad no cebe.

9TOT BUPYC aTaKyeT MaTeMaTHKy B caMoe cep/ille, CO3/jaBasi U/JII031I0, 6YITO UMEHHO Ha ypOKe
reoOMeTPUHU IKOJbHUKHU 3HAKOMSTCS C MaTEMAaTUYECKUM PaCCyJAeHHeM, U TeM CaMbIM pa3pyllaeT
caMy CyTb TBOPYECKOTO PaljMOHAJbHOTO MBIIJIEHHS, OTPaBJIsAs Y4EHUKOB B CTPEMJIEHUU K 3TOMY
3aHUMaTeJbHOMY U KpacMBOMY IpeIMeTY, HaBCcerJa Kajeya UX CIOCOOHOCTb MBICIUTb O MaTeMa-
THKe eCTECTBEHHBIM U UHTYUTUBHBIM Iy TEM.

MexaHH3M, CTOAALIMI 3a 3TUM, TOHOK U U3011peH. KepTBa-yyeHUK CHavaJsla OIJIyllaeTcsl U apasu-
3yeTcsl IOTOKOM GEeCCMbIC/IEHHBIX ONpe/ieJIeHUH, MOJI0KEHUH U 3HAYKOB, a 3aTeM MeJJIEHHO U 60-
JIe3HEHHO OTJ/Iy4aeTcsl OT eCTeCTBEHHOI'0 MHTepeca U MHTYULIMU O reoMeTpHUYecKuXx GpopMax U UX
3aKOHOMEPHOCTSIX CUCTEMAaTHYeCKOM Mponara’oi KopsiBOro f3blka U UCKycCTBeHHOro ¢popmara
TaK Ha3blBaeMOro «popMabHOTO reOMeTPUYECKOTr0 J0Ka3aTe bCTBay.

CkaxkeM MpsAMo U 6e3 MeTadpop: YPOK reOMETPHUH eCTb HarboJiee IMOI[MOHAIBHO U MEHTAJIbHO Jie-
CTPYKTHBHAasi KOMIIOHEHTA BCE MaTeMaTHYeCKOU MporpaMMbl OT NEPBOTO KJiacca U JI0 Toc/ie/jHe-
ro. /l[pyrue MaTeMaTHYECKHE KyPChl MOTYT CIPSATATh MPEKPACHYIO MITUILY WU MOCAJUTh €€ B KJIET-
Ky; JIMIIb HAa YPOKe TeOMEeTPHHU ee MoABepraioT 6e3yuHbIM nbiTKaM. (HeT, BuAMMO, 1 elle He ro-
TOB rOBOPUTbH 6e3 MeTadop.)

3A€Cb CUCTEMATHU4YECKU IOAPbIBA€TCA HWHTYHUIHUA YyYE€HHUKA. ﬂOKaSaTeI[bCTBO, MaTeMaTH4YeckKoe
paccyxKgeHrue eCTb Iporu3BeieHrue HCKYCCTBAa, 103Md. Ee neJjb —ydoeﬂemeopumb. KpaCI/IBOE AOKa-
3aTeJIbCTBO IPHU3BAHO O6'bHCHHTb, U 00BACHATH ACHO, I‘JIy6OKO U 3J1IeraHTHO. XOpO].LIO HaIlmMCaHHOE,
npopa60TaHHoe paccyxKgeHrue AOJIXKHO YyBCTBOBATbHCA XOJIOAHBIMHU 6pb13FaMH U BeCTHU JIy4OM
MadKa — OCBE€XaTb AyX U OCBEUIATb yM. OHo AOJDKHO 04apoebl8admb.

B TOoM, 4TO CXOAUT 3a [A0Ka3aTeJbCTBO HAa ypOKe TeOMETPHH, HET HUYEro 04apoBaTeJbHOTrO.
[llkobHUKAM [Al0T HETMOKUH, AOorMaTUYecKUH dopMaT, B KOTOPOM OHU JOJKHbI IPOU3BOJUTh
TaK Ha3blBaeMble «/I0Ka3aTeJbCTBa» — GOpPMaAT HACTOJbKO HEMOTPEOHbBIN U HEMOAXOASAIMH, KaK,
HampumMmep, TpebGOBaHUE OT JIeTeH, XKeJTaloIUX BbICAAUTD Ca/Jl [[BETAMH, Ha3bIBAaTh UX IIBETHI JIATHUH-
CKUMHU BUJOM U POJIOM.

PaccmoTpum npumepsl 3Toro 6e3ymusi. HauHeM ¢ prcyHKa ABYX llepeceKaroluXcsl MPsIMbIX:

Ha IepBOM LIare prUCyHoOK cjeayeT 3aMyTUTb U3JIMIIHUMHA 0603HaYeHUAMU. Henb3s rOBOPUTDH O
ABYX IepeCeKarouuxcd nNpAaMbIX: UM CjleAyeT AATb BbIYypHbIE o603HavyeHus. He IIPOCTO «IpAMad
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1» u «npsiMaa 2», uiu a ¥ b. Mbl JOKHBI, B COOTBETCTBUM C TPeOOBAaHUAMH IIKOJIbHON reoMeT-
pHUH, BEIGpATh NPOU3BOJIbHbIE HEHYKHbIE TOUKU Ha 3TUX NPSIMBIX U HAa3bIBaTb 3TH NIPSIMble B COOT-
BETCTBUHU CO CIIelUaIbHON «CUCTEMOM 0603HAYEHUS IPSMBIX».

A C
D B

Tenepb Mbl 6yieM Ha3bIBaTh UX AB u CD. Boxke ynacu 3a0bITh HaJ[depKUBaHUe: 3aUCh AB 0603Ha-
yaJia 6bl JIMHY OTpe3Ka (BO BCSKOM cJlydyae, Kak 3To fAejaeTcs cedyac!s). Huuero, yTo sTa cucrema
6eCcCMBICTIEHHO YCJIOKHEHA, IPOCTO HAYYUTECH €10 M0J1b30BaThCs. Ternepb HAYMHAETCS COGCTBEHHO
JI0Ka3aTeJJbCTBO, 06bIYHO Mpe/iBapsieMoe KaKUM-HUOY b abCypHbIM Ha3BaHHWEM, HAalIpUMep,

TEOPEMA 2.1.1

[lyctb AB 1 CD nepecekarTcd B TO4Ke P.
Torpa” APCt ™ APC:s. A P C

D B

To ecTb — 4uTO yrJibl OAIMHAKOBHI. [[a nepecekawmuecd npAaMble CHAMMETPHUYHBI, paad BCEro CBATO-
ro! Y, kak 6y,£LTO 3TOro MaJio, 3TO 0O4€BUAHO BEPHOE YTBEPKAEHHE JOJINKHO OBITH «OAO0Ka3aHO»:

Jloka3aTeJbCTBO.
YTBepXaeHne O6bdAcCHeHME
1. ni APC + ni APD =180 [locTy/1aT 0 CJI0XKEHUH YTJIOB.

m BPD +mi APD =180

2. mi APC +ni APD=ni BPD +ni APD CBOWCTBO O/JCTaHOBKH

3. nmi APD =ni APD PedJieKCHBHOE CBOMCTBO paBEeHCTBA
4. mi APC = nmi BPD AZIMTUBHOE CBOMCTBO paBeHCTBA
5. " APCt " BPD [locTys1aT 06 U3MEpPEHUH YTJIOB

BMecTo oCTpOyMHOT'0 M MHTEPECHOTO PacCyJeHUs], HAMUCAaHHOTO 4YeJOBEeYEeCKUM CYIeCTBOM Ha
OZJHOM M3 eCTECTBEHHbIX SI3bIKOB 3€MJIM, HaM NpeJJjlaraeTcsi 3TO THeTYyllee, 6e3yLIHOe, GI0poKpa-
THUYeCKOe 3aroJIHeHue 6/1aHKa. M Kakoro c/ioHa yAanoch pa3AyTh u3 Myxu! Mbl 4TO, HA CaMOM Jiejie

15 HaMeK, HECOMHEHHO, Ha CJIMIIKOM GbICTpOe U3MeHEeHHe [TPaBUJI MaTeMaTUYeCKON 3allMCH — OHA CTOJIb CTPOTa, HO Me-
HSIETCsI, TEM He MeHee, e/iBa JIM He eXKeT0/IHO.
16 CucTeMa 3amucH, 04eBUAHO, TakoBa:~ APC o603HauaeT yroa APC, a M’ APC — BesnvuuHy yryia APC. 3Hak = 03Ha4aeT

PaBeHCTBO ¥ TPUMEHSAETCS TOJIBKO K YUCIEHHBIM BeJIMYMHAM, HaMlp., BeIMYHHAM yTjIoB, asHakf >~~~ """ =~ =z 7> " -
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XOTHUM IMOKA3aTb, YTO CaMOO4Y€BHJHOE HaGJ’I}O,LIeHI/Ie Tpe6yeT TAaKOIro orpoMHoOro BBe,ZLeHI/IH? YecT-
HO: BbI €ro Npo4YuTaJii UJIin HeT? HeT. KTo cTaHeT 3T0O 4YUTaTh?

Tako# BbIBOJ CTOJIb 3/1EMEHTAPHOTO YTBEPXKJEHUS 3aCTaBJISET JIIOJeld COMHEBAThCS B COOCTBEH-
HOM MHTyUuUM. [logBepras COMHeHHIO OYeBU/HOe, HacTauBasl Ha TOM, YTOObI OHO ObIJIIO «CTPOro
JloKa3zaHo» (Kak OY/TO BbILIENPHUBEIEHHOE I0KA3aTENbCTBO CTPOTOE!), yYUeHHUKY KaK Obl TOBOPSIT:
«TBOSI UHTYHIMS U TBOU UJI€W COMHUTEJbHBL Thl JOKEH TOBOPUTD U AYMATh M0-HAIIEMY».

B mMaTeMaTuKke, 6e3 COMHeHUs, eCTb MecTO $OpMa/bHOMY JoKa3aTesabCTBY. Ho MecTo eMy He B
NIepBOM BBeJIeHUU YYeHUKa B NpeAMeT MaTeMaTHYeCcKoro paccyxzeHus. [losBosibTe eMy cnepBa
03HAaKOMHUTbCSI C HEKOTOPbIMU MaTeMaTUUYeCKUMH 06'beKTaMH, IOHSATh, Yer0 OT HUX MOXKHO OXHU-
JlaThb, lepeJ; TeM, Kak Bbl HayHeTe Bce popMannzoBaTh. CTporoe ¢popmasbHOe [0Ka3aTeAbCTBO He-
06X0AMMO TOJIBKO B KpU3HWCHOM CUTYaLlUK, KOr/Jla Balllkl BOOGpaXkaeMble 06'beKThl HAYMHAIOT BECTU
ce6s1 NPOTMBOMHTYUTHBHBIM 06pa3oM, KorjJia Bo3HUKaeT Mapafokc. Ho UsanuHAA npoduiakTu-
YyecKasl TUTMeHa 3/leCb U3JIMIIHS — HUKTO ellle He 3a6oJies! PazymeeTcs, ec/iv JIOTUYECKHUUN KPU3HUC
pPaHO WM NMO3JHO INPOUCXOAUT, ero cjaefyeT UCCIe[0BaTh, 3 apTyMeHThbl NPOSACHUTb, HO U 3TOT
npolLecc MOXeT ObIThb NPoJeJiaH UHTYUTUBHO U HedpopMabHO. [lyx MaTeMaTHUKH KakK pa3 U COCTO-
UT B 3TOM JjMaJIoTe CO CBOUM COOCTBEHHBIM /J0Ka3aTelbCTBOM.

ﬂeTI/I He TOJIbKO 3allyThIBAlOTCA 3THUM I€AAHTU3MOM — B€/Jilb HET HUYEro 6oJiee HEIIOHATHOTIO, YeM
AO0Ka3aTeJIbCTBO OYEBHUAHOI'O — HO JdXe Te, YbAd UHTYULUA elle IOKa LieJia, BbIHYXXAE€HbI ITIepeBo-
AWUTDb UX OTJIMYHBIE, IIPEKPACHbIE UiE€H HA 3TOT A3bIK a6cyp,quIx I/IepOl"J'[I/I(l)OB, KOTOprﬁ Y4YHUTEb
Ha3bIBaeT «BEPHbIM». YuuTenb e JbCTUT ce6e, ImoJsiarad, 4YTo 3TO KaKMM-TO HEN3BECTHbBIM o6pa-
30M «OTTAYHUBAET YM» YIE€HHUKA.

B kauecTBe 6oJiee CEpbE3HOT0 NIpUMeEpP4d, paCCMOTPUM Cﬂy‘{al‘/‘l TpeyrojbHHKa B IIOJIYKpYyTeE.

YypaecHast 3aKOHOMEPHOCTb B 3TOM FeOMeTPUYECKOM y30pe COCTOUT B TOM, UTO, KyJa Obl Bbl HU
MOMECTHJIM BEPILUHY TPeyroJbHUKA, yroJ NPy 3TON BepIllnHe Bcerja 6y/eT NpsiMbIM.

B aToM ciydyae Halla MHTYUILMsI HAax0JUTCS B COMHeHUH. BoBce faxke M He 5ICHO, YTO 3TO yTBep-
KJleHHe BCerjia UCTUHHO, AaXke U He IMOX0XKe Ha TO — pa3Be He J0JDKeH YTroJl MeHAThCS, KOrja Mbl
JIBUTaeM BepIIMHY TPeYroJibHUKa M0 OKPYXHOCTHU? JTO 3aMedaTesbHad 3ajadal Bcerga sin yroa
npsmoii? Ecau aa, nouemy? Kakas uyjiecHasi caMmocTosiTesibHas pabota! Kakas dyjecHass BO3MOX-
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HOCTb MPOABUTb CMEKAJIKy U Boo6pa>l<e1-me! Pa3YMeeTCH, TaKOW BO3MOXKHOCTH Y4€HHUKaM He Oal0T,
N UX UHTEpEeC HEMEAJIEHHO couBaeTcs HUXKec/J1eAyIorM:

TEOPEMA 9.5.

[lycte AABC BiMcaH B OAYKPYT fuaMeTpoM AC.

Torga yron”™ ABC npsiMoii.

JloKkasaTeJbCTBO.

7.

8.

YTBepXanpeHune

Y T T Y 0OB*T T DB=0OC= OA

m OBC=ni BCA
m OBA=ni BAC

m ABC =i OBA + ni OBC

m ABC+ nmi BCA +ni BAC=180
m ABC+ i OBC +ni OBA =180
2m ABC=180

m ABC =90

-~

¥ ABC npsimMoi

O6bbACHEeHMNE

JlaHo.

T. 0 paBHOGEIpEHHOM TpPEYTOJbHUKE.

[TocTys1aT 0 C/102KEHUH YTJIOB.

T. 0 cymMe yrJ10B TpeyroJibHUKa.
[ToxcranoBka (3).

[ToxcranoBka (2).

MyJIbTUNIMKATUBHOE CBOMCTBO PaBEHCTBA.

OnpezesieHye NpsSIMOro yrJa.

Bo3M0XXHO /11 YTO-HUOYAb 60Jiee HeNpUBJIeKaTeJbHOE U HeasleraHTHoe? M0XKHO Jik ObLIO cie/1aTh
Jl0Ka3aTeJbCTBO 0o0Jiee 3alyTaHHBIM U HeyuTabeJbHbIM? JTO He MaTeMaTHKa! /loka3aTesbCTBO
JIOJDKHO ObITh MOCJaHUEeM 60roB, a He TesierpaMMoil Asekca HOcracy! BoT kK 4eMy nNpUBOJAUT He-
yeMHO€e 4YBCTBO CTPOTOCTH: K Mep3ocmu. [lyX JoKa3aTe/bCTBa MOXOPOHEH MO/, IPYAOH MyTaHOTO
dopmanuzma.

MaTeMaTUKH TaK He pa60Ta}0T. Hu OAWH MATEMATHUK HUKOIJA TaK He pa6OTaJI. JTO NOJIHOE U
OKOHYaTeJIbHO€ HEIIOHUMAHHUE NPEANPUATHUA MATEMATUKH. MaTteMaTHKa He 3aHUMAaeTCs BO3Be/je-
HHUEM 6apbepOB MEX/Jy HaMHU U Hallen HHTYHHHEﬁ, YTOOBI cAeJaTb NMpoCTOoe CIO0KHBIM. MarteMa-
THKa Y6I/Ipa€‘T npenAaTCTBUA HaleMu HHTYWULHH, U COXpAaHAET NPOCTOE NPOCTHIM.
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CpaBHI/ITe 3Ty MelllaHWHY CO CJIEeAYIOIIUM pacCyKaAeHUeM OAHOIro Moero CEMHKJ/JIaCCHUKA:

Bo3bMeM mpeyz0abHUK U NepedepHeM e20 8Hympu Kpyzd mak, Ymo no/Ay4yumcsl Yembslpexy20/b-
HUK, 8nUCAHHbIU 8 Kpye. [IocKobKY Mbl nepesepHy. iU mpey20abHUK, CIMOPOHbl Yemblpexy201bHU-
Ka pasHbl, mo ecms 3mo napaanenozpamm. Ho on He moixcem 6bimb HAKAOHHBLIM, NOMOMY YMO
ez20 0be duazoHaau — duamempbsl Kpyad, U, c1e008ameAbHO, pA8HbL. 3HAYUM, 3MO NPSAMOY20/1b-
HUK, U 8Ce e20 y2/bl npsimble. Bom nouemy y2o.1 mpey204abHUKa ece2da npsMotl.

Pa3Be He BocxUTHUTENBbHO? Mos 11e/1b He CPAaBHUTD, KAKO€e U3 JIByX PACCYXAEeHUH Jiydllle KaK hjes, a
NoKa3aTbh, HACKOJIbKO HJiesl BUJIHA ToOJIbKO BO BTopoM. (Ha camoM jese, uaes nmepBoro Jokasa-
TeJIbCTBA TOXE XOPOIla, HO OHA e/iBa MPOCTYMaeT Yepe3 3Ty 3alUch, KaK Obl B TYCKJIOM 3epKaJle,
raZjaTesjibHoO.)

Eile Ba>kHee TO, YTO 3TO cO6CMBeHHas ujiest yaeHrKa. Y Kjacca Obljla 3aMevaTesibHasl 3ajada, Haj
KOTOPOM JleTH paboTasiy, pa3pabaThIBasii CBOH MPEII0I0XKEHHS, IIbITa/THNCh BbIBECTH J0Ka3aTe/lb-
CTBa, ¥ 3TO TO, YTO B KOHI[€ KOHIIOB MPUBEJI OJMH U3 yYeHUKOB. Pa3zyMeeTcsi, 3TO 3aHs/I0 HECKOJIb-
KO JIHEeH, ¥ MOJIYYHJIOCh TOJIbKO B pe3yJibTaTe Zi0JIr0i Yepe/ bl Hey/jay.

YecTHO roBops, s U3psHO Nepedpa3upoBas Aoka3aTeabCcTBo. OpuruHasl 6bl1 KyJa 6oJiee 3amy-
TaHHBIM U COJiep>KaJl MHOXKeCTBO HEHYKHBIX CJI0B (U rpaMMaTH4YeCcKUX U opdorpadpuuecKux Ouu-
60k). TeM He MeHee, 51 TOHs ero. U Bce aTH JedeKThl 6bIIM TOJBKO K Jy4llleMy — MHe, KaK y4u-
TeJI10, OHU TOXe Jja/Id MOHATb Koe-uTo BaxkHoe. fl yka3as Ha HeCKOJIbKO CTUJIMCTUYECKUX U JIOTH-
YeCKHUX HETOYHOCTEeN, U YYEHUK CMOT UCNIPaBUTh UX. HanpuMep, 51 6611 HeLOBOJIEH YTBEPKAEHUEM
0 TOM, YTO 006€e AMaroHa/JM — JjMaMeTphl, MHe He Ka3aJ0Ch 3TO NOJHOCTbIO OYE€BUJHBIM — HO 3TO
JIMIIb 03HA4YaJsIo, YTO Mbl JOJKHBI ObLIM M3BJIEYb YTO-TO U3 MOHMMAaHHUS CUTyalUU. YUEHUK Ipe-
KPACHO CIPABUJICS U C 3TOU NPOO6JIeMO:

IlockoabKy mpey201bHUK N0O8EPHYM POBHO HA NOJI08UHY 060poma, 8epuuHa 00AHCHA HAX00UMb-
€1 HANpOMue8 Mo2o Mecma, omkKyda Mbl Ha4au ee nosopavusams. Bom nouemy obe duazoHanu
yemolpexy20abHUKa — duamempubl.

BoT Takasi 3aMeuyaTeJ/ibHas pa60Ta " NpeKpaCHad MaTeéMaTHUKa — [dXe He 3HAlo, KTO ObLI 6oJiee
ropa pe3yJibTaTOM: Y4€HUK UJIN 4. BoT INpUuMep UMEHHO TOI'O OIIbITA, KAKOMY A XOTeJl ObI HAay4YUTb
BCE€X CBOUX YYEHHKOB.
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[Ipo6sieMa co cTaHZAPTHOW NMPOrpaMMOi reOMeTPUM B TOM, YTO ONBIT CAMOCTOSTEJBHOIO Tep-
3al011erocs Xy/10)kHMKa B HEM OTCYTCTBYeT. ICKyccTBO JJoKa3aTe/bCTBA 3aMeHEHO 6JIaHKOM yCTa-
HOBJIEHHOW GOpPMBI /iJ1S MOLIAroBOro BbIBOJA. YUeOHUK NMPUBOAUT HAbGOp omnpefie/ieHUH, TeopeM,
JI0Ka3aTeJIbCTB, YYUTE/b [IEPEHOCUT UX Ha JJOCKY, YY€eHUKH MePENUChIBAIOT UX B TeTpajau. JeTei
y4yaT NOBTOPATH 3TH Ji0Ka3aTesbCTBa B UX yIpaKHEeHUsX. Te, KTO 06y4aloTcs 3TOMY NOBTOPEHUIO
OBICTPO, HA3bIBAIOTCH «XOPOIIUMH YYEHUKAMUY.

B pe3ysibTaTe yYeHUK CTAaHOBUTCS NMAaCCUBHBIM yYaCTHUKOM TBOPYECKOI'O aKTa. YUYEHUKHU [Jles1aloT
yTBepkKJeHUs1, YTOObI 3al0JHUTB rpadbl B 3TOM OJiaHKe [J0Ka3aTe/IbCTBa, He IOTOMY, YTO OHU XO-
TAT UMEHHO 3TO 8blpa3ums. OHU He cmposim apryMeHTOB — OHM 06e3bsIHHUYAIOT, KOMMUPYS apry-
MeHTbl. TakuM 06pa3oM, OHU He TOJIbKO He NOHHUMAIOT, YTO FOBOPUT YUUTENb — OHU HE NOHUMA-
om, Ymo 2080psm camu.

Jlake TpaJMIIMOHHBIN CIIOCOO, KOTOPBIM MPEJICTABJAITCS J0Ka3aTeJbCTBA — JIOXKb. [lepes 6po-
CKOM B KacCKa/l MPOIMO3UIUH U TeOpeM BBOJASATCS ONpejesieHus], YTOObI ce/aTh J0Ka3aTeJabCTBa
BO3MOXKHO 60Jiee KPaTKHUMU, KakK Obl CO3/1aBasi MJIJIFO3UI0 SICHOCTH. Ha MoBepXHOCTHBIN B3TJIA/ 3a-
Tesl BBITVIAAUT HEBUHHOM: MoyeMy Obl U HE BBECTH CIIMCOK COKpaIlleHUH, YTOObl TOBOPUTH Jlajiee
3koHoMU4Hee? [IpobJieMa KPOeTCsa B TOM, YTO oNpejiesieHUs 8axcHbl. OHU TOKHBI TPOUCXOIUTh
3CcTeTUYeCKU 0O0CHOBAHHO M3 TOrO, YTO Bbl, CO3/laTe/Ib NPOU3BEAEHUSI HCKYCCTBA, CUUTAETE BaXK-
HbIM. Y OHU [0/DKHBI ObITH BbI3BAaHbI 33jaueid. OnpesesieHUs NOKHBI IPUBJIEKAaTh BHUMaHUe K
CBOMCTBaM 00'BEKTOB U CTPYKTYPhI 3afa4u. UcToprUUuecku 3TO NPOUCXOAUII0 KaK pe3y/bTaT pabo-
Tbl Ha/l 3a/ia4ell, a He KaK Npesoaus K Hell.

Bbl He HauMHaeTe paboThl C oNpeje/eHU — Bbl HAYHWHaeTe ee C 3aj4a4yd. HUKoMy B roJioBy He
NPUXOAUJIA UJesl, YTO YUCJIO MOXKET ObITh «UPPAaLlMOHANIBHBIMY, 0 TeX 1op, noka [ludarop He mo-
MbITAJICA BBIYUCIUTD AUArOHalb KBaZjpaTa U He MpHUILeJ K BBIBOZY, YTO OHA HelpeJcTaBUMa Apo-
6bt0. OnpesesieHUs1 UMEIOT CMbICJ, KOT/Zla Bbl JOCTUraeTe B paboTe TOM TOYKH, Te TpebyeTcs oc-
MBICJIEHHOE pas/M4yeHHe CylHocTeld. HeMOTHBUpOBaHHbIe Xe OllpejiesieHNs, HAallpOTHUB, CKOpee
8bl1308ym NyTaHULY.

JTo ellle OAUH IPUMeEP TOTO0, KaK OT YYEHUKOB CKPBIBAIOT MaTeMaTUYeCKHUI NPOLLECC, U UCKJIIYa-
I0T UX U3 Hero. YYeHHUKH JL0JDKHbI YyMeTb BBOJUTh CBOU COOCTBEHHBIE ONpeJe/leHus] 10 Heob6XoAu-
MOCTH — YTOOBI CAMUM OTPAaHUYUTH 06CyxAaeMoe. f He X04y, YTOObI yUeHUKHA TOBOPUJIM «OIpe-
JleJleHHe», «TeopeMay, «J10Ka3aTeJbCTBO» — TOJIbBKO «MOe OIpejieleHHe», «KMOsl TeOpeMa», «Moe
Jl0Ka3aTeJbCTBOY.

Eiie ofHa cepbe3Has npob6JieMa ¢ TaKo# nmoJiayeil MaTepuasa B TOM, UTO OHA CKy4Ha. I$deKTHB-
HOCTb Y 9KOHOMMUS POTUBOCTOSAT XOpOIleMy Npeno/iaBaHUI0. YBepeH, uTo EBkinay Takas cucTe-
Ma He TOHpaBUJIach Obl, U TOYHO 3HAI0, UTO ee He 0/100puJI 661 ApxuMe[,.

Cumnauyuo. Tlofoxau-Ka MUHYTOUYKY. He 3Hato, Kak Tebe, a BOT MHE HPABUJIMCh YPOKH FreOMEeTPHH.
MHe HpaBuUJIachk CTPYKTYypa, HPABUJIOCh AOKA3aTeNbCTBO B CTPOroi gpopme.

Casnveuamu. He coMHeBaloCh, UYTO Tak U ObLIO. YBepeH, UYTO Thl MHOT/A JaXe pellajl UHTepeCHble
3aJlaul. MHOTMM HPaBSTCS YPOKH reoMeTpuu (X0Ts KyZa 60Jiee MHOTHE TepHeThb ux He MoryT). Ho
3TO He apryMeHT B 3allUTY CylllecTBYylolLero pexxuMa. CKkopee, 3TO ipKoe CBU/IeTeNbCTBO IPUTATa-
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TeJIbHOCTH caMOi MaTeMaTHKH. CJI0)KHO pa3ioMaTb HEYTO CTOJIb [IpeKpacHoe: JaxKe cjaabast TeHb
ee O6y/leT U MaHUTb, U BO3HArpaXkJaTb. MHOIMM HPABUTCS U PAaCKPAaCKH pacKpalluBaTh, BeJlb 3TO
pacciabJisiiolee ¥ pa3HOLBETHOE pyKoJere. Ho OHU OT 3TOro )KUBOMUCHIO He JIeIal0TCS.

Cumnauyuo. Ho roBopto xe Tebe: MHe HpasuU/1ach reoMeTpHsl.

Casnveuamu. U ecsiu 661 y Te6sI ciyunsics 60Jiee eCTECTBEHHBINA MaTeMaTUYECKUIN OTBIT, Tebe Gbl OH
MOHPABUJICS ellle GOoJIbLIE.

Cumnauyuo. 3HAYWT, HaM NPOCTO HY>KHO OpraHUM30BaTb CBOOOAHOE OT IJIAHOB MaTeMaTH4ecKoe
NyTelleCTBUE, U yUeHUKH HaydyaTcsl TOMY, UeMY YK OHU HaydaTcs?

Casnveuamu. BoT uMeHHo. 3aZja4u BeAyT K JpPYrMM 3ajJiladyaM, TeXHHKaA BblpabaTblBaeTcs MO Mepe
HaJJ0OHOCTH, a HOBbIE TEMbI BO3HUKAIOT €CTECTBEHHBIM 06pa3oM. U eciv KaKOH-TO BOMPOC TaK U
He BO3HMKHET 3a TPUHA/LATH JIET 00y4YeHH s, HACKOJIbKO >Ke OH TOrZla UHTepeceH?

Cumnauyuo. [la Tel coBceM ¢ yMa coreJ!

Canveuamu. BosamoxkHo. Ho fgaxke pa6oTast B 06bIYHBIX paMKax, XOPOLIHWHA yYUTENb MOXKET Halpas-
JIATDb O6CY)KL[€HI/IC H MepexoJuTb OT 3aAd4U K 3aJa4de Tak, YTOOBI Y4€HHUKH MOIJIM OTKPbIBATb U
M306peTaTh /i cebs MaTeMaTHKY. Beia B TOM, UTO GI0POKpaTHs He MO3BOJISIET OT/eIbHOMY Y4H-
TeJI0 3TO JesaTh. [Ipu kecTKOM Habope MporpaMM yYuTeb He MOXET eecmu 3a cob6oil. He gomxHO
OBbITh CTAaHJAPTOB, U He JOJDKHO GBbITh MPOrpaMM — TOJIBKO JIMYHOCTH, JlesIalolide N0 CO6CTBEH-
HOMY pa3yMeHHIO JIy4lllee BO3MOXKHOE JIJIs1 y4eHUKOB.

CuMn/zuuuo. Ho kak TOorga IKOJIbl MOT'YT rapaHTUPOBATb OAWHAKOBbIE 0a30Bble 3HAHUSA y4€HHU-
KoB? Kak MbI CM0>KeM TOYHO U 00'bEKTUBHO CPaBHHUTD ux?

Caaveuamu. Hukak, 1 Mbl He 6y/IeM UX CPAaBHUBATh — BCe Oy/IeT TaK, Kak ObIBAaeT Ha CaMOM JieJie.
PaHO u/M N03/1HO Thl OKa3blBaelIbCs Nepes TeM GaKTOM, YTO JIIOAU BCe pPa3Hble — U 3TO XOPOLLO.
Kak 6b1 TaM HU 6b1JI0, HO HUKAKOTO JIJaBJeHHUsI Ha CaMOM JeJie HeT. JIonyCcTUM, yYeHUK OKaHYMBaeT
CpeJiHIOI0 LIKOJy, He IOMHs GOpMyJI CHHYCa U KOCUHYCa JBOUHOrO yrja (Kak 6yATO BbIILYCKHUKU
ux ceruac noMHAT). Hy u uto? [lo kpaliHel Mepe, y BbIIYCKHUKA OyAeT NpaBUJIbHOE MOHSTHE O Ha-
CTOsIILlEM NIpeiMeTe MaTeMaTHKH, 10 KpaliHel Mepe OH YBUAUT HEUTO NpeKpacHoe!

3aKknrnyeHune

3aBeplias 3Ty KPUTHUKY CTaHAAPTHOM LIKOJbHOM NPOTrpaMMbl, s XOTeJ 6bl Ipe/CTaBUTh B IOMOILb
006111eCTBY NEPBYIO /10 KOHIA YeCTHYIO LIKOJIbHYIO IPOrpaMMy 110 MaTeMaTHKe /ISl BCeX KJIaCCOB.

HauyanbHKK®EN a

HauanbHoe 3allapyuBaHHUE MO3Ir'0B. Y4yeHuku NOCTHUTHYT, YTO MAT€MATHUKA — 3TO HE TO, YTO ThI Je-
Jlaelib, 4 TO, 4YTO AE€JIAKOT 3a Tebs1. BHMMaHue yaendeTrcd JUCHUIIJIMHE Ha 3aHATUAX, dKKYPAaTHOMY
3allOJIHEHH IO HpOHHCGﬁ U TIIATEJIbHOMY HCIIOJIHEHUIO I/IHCpr'KL[I/II‘/'I. Z[ETI/I HU3y4aT CJIOXKHYI0 CHUC-
TeMy aJITOPUTMOB AJiIA MAHUIIYJAUU CUMBOJIaMHW HEIMIOHATHOTI'O aJ'I(l)aBI/ITa, HE HMEWIYIH OTHO-
meHHud K TOMY, YTO UM HUHTEPECHO U J'II-O60l'IbITHO, HECKOJIbKO CTOJIETHH Ha3a/J, CYHUTAaBIIYIOCA
CJIMILIKOM CJIOXKHOM AJid CpeaHero B3pocCjoro. Ocobrlie yCUINA NPUKIAAbIBAKOTCA K 3ay4YHBaHHIO
Ta6J'II/IleI YMHOX€HHUHA, 4 TaKXKe K poAUuTeIAM, y9UTeJIAM U CAMHUM YY€HHUKAM.
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CpepgHada WKOIIa

YdeHUKM 06y4aTCA B3IVIAY HAa MaTeMAaTHKY KaK COBOKYITHOCTb IAMaHCKUX PUTYaJiOB, BEYHbIX U
Heu3MeHHbIX. YYeHUKaM OyAyT BbiAaHbl CBsleHHble TabJIMYKH Y4e6HUKOB, U OHU 00y4YarTCs To-
BOPUTH O CTApeHIIMX IaMaHax B TPeTbeM Jivile (HampuMep, «4ero OT MeHs XOTST? OHHM XOTST,
YTOOBI S YTO MOAENU?»). cKyccTBEHHbIE, BBIMyUYeHHbIE «TEKCTOBbIE 33Jlaun» OyAYyT BBEJEHBI,
YTOOBI, [0 CPABHEHUIO C HUMU, 6e3yMHast 3yOpekka apudMeTUKH 0Ka3a1ach MPUATHON U UHTEJ-
JIEKTYaJIbHOW. YYEeHUKH CJIal0T 3K3aMeHbl Ha 3HAHWE OEeCCMbICJIEHHBIX TEXHHYECKHUX TEPMHUHOB,
TaKHX, KaK «IeJIoe YHUCJI0», «IpaBUIbHasA Ap0oOb», BBOAUMbLIX 6€3 MaJleHIIMX Ha TO NMPUYMH. JlaH-
HBIM KypC IOJHOCTBIO MOATOTOBUT YYEHUKA K Kypcy ajare6pbl-1.

Anr e 6lp a

YTo6b! U36eXkKaTh NOTEPb BpeMEHU Ha pas3MblllIeHUs] HaJ, YUCJAaMHU U 3aKOHOMEPHOCTSAMH, KypC
MOCTPOEH BOKPYT CHMBOJIOB U MPaBWJ MaHUMYJ/AsALUM UMU. [l1aBHOe M NOoCcTelleHHOe BBeJleHUE B
npeAMeT, HAYMHas C 3a/ja4 MeCONOTaMCKUX TabJIM4eK U 3aKaH4YMBasl BBICOKMM HUCKYyCCTBOM aJsre6-
pbl anoxu BospoxzaeHus, 3aMeHsieTcsl pparMeHTapHbIM NOCTMOJEPHUCTCKUM Iepecka3oM 6e3
JleICTBYOLUX JIML, CIOXKeTa U JIMHUMY NoBecTBOBaHUsA. TpeboBaHUe 3alMCbIBAaTh BCE YHCJIA U Bbl-
pakeHHs B CTaHAApPTHOM popMe cO3JacT JONOJHUTENbHbIE TPYAHOCTU B IOHUMAHUU CMbICJIA TO-
JKJleCTBa U paBeHCTBA. YUEHUKHU 10 HEMOHSATHON NpUUMHEe TaKKe 3aydaT Hau3ycTb GOpMyJ1y AJs
pelieHU KBaJpaTHOr0 ypaBHEHUS.

FreomeTpusda

He cBA3aHHBIN € OCTaJILHOM NPOrpaMMOM, 3TOT KypC AACT yYeHUKAM HaJleXJy Ha OCMbICIEHHbIE
MaTeMaTH4YecKHe JeHCTBHUA, a 3aTeM He ONpaBJaeT 3Ty HajexAy. B Kypce faeTca HeykJ/iokas U
HeNOHSITHAs CUCTeMa 3alMCH. YUeHHUKHU OYyT HanpsKeHHO paboTaTh HaJ, 3alyThlBaHHWEM NPOCTO-
ro 70 cJoxHoro. llesnblo Kypca siB/sieTcsl U3BeJleHHe OCTAaTKOB eCTeCTBEHHOI0 MaTeMaTHYeCKOro
JIIOOOIBITCTBA JAJ1F NOATOTOBKH K KypCy ajreopui-2.

Anr e e2p a

[IpenmMeToM Kypca sIBJISieTCS HEMOTHUBUPOBAHHOE M HEYMECTHOe MpUMeHeHHe aHaJUTHYeCKOU
reomeTpruu. KoHuvyeckue cedyeHUs1 BBOJASTCS B CUCTEMe KOOPAUHAT, HAJEKHO CKpbIBAKOLIEd HUX
MNPOCTOTY U 3CTETHUKY. Yualiuecss o6y4aTcsl nepenrucbiBaTh KBaZpaTUuHble GOPMbl B pa3/iMyHbIe
cTaHjapTHblie dopMaThl 6e3 Kakoh-11u60 1ean. B Kypce Takke BBOJSATCA 3KCIOHEHIMAIbHbIE U
Jorapudpmudeckre GyHKIUHM, HECMOTPS HA TO, YTO OHU HE SABJISIIOTCS aJrebpaniyecKuMH 06’ beKTa-
MU, [POCTO MOTOMY, YTO 60JIbllle UX BOTKHYTb ObLIO HeKy/ia. HazBaHMe Kypca BhIGpAHO C 1IeJIbI0
3aKkpenuTb MUGOJIOTHIO 0 JiecTHUILE. [loueMy Mex [y anrebpoi-1 u anre6poii-2 BKIKYAETCS reo-
MeTpHus, B Kypce He pacCMaTpPHUBaETCSl.

TpuroHomeTpwusA4

/IBe Hezesn cojiep:KaHHsA Kypca PAaCTSHYTHI Ha IOJIYTOJMe CaMOIleHHOW UTPOU B OMNpe/iesIeHUs.
WHTepecHbIe U KpacuBble IBJIEHUs], HAPUMEP, KaK CTOPOHBI TPEYTOJbHUKA 3aBUCIT OT €r0 YIJIOB,
OyZyT [aHbI C YIIOPOM Ha 6ecrnoJie3Hble COKPAIeHNs U yCTapeBlIre 0603Ha4YeHUs], YTOObI He J10-
MyCTUTh BO3HUKHOBEHHSA Y YYALIUXCS ICHOM UJIeW 0 MpejMeTe. YJaluecs U3ydaT TakKe 6ecro-
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Jie3Hble MHEMOHHUKH, 3aMeHSI0lMe eCTECTBEHHbIE U UHTYUTUBHbBIE MOHATHSA 0 cuMMeTpunl’. U3-
MepeHUe TPEYTroJIbHUKOB 06bACHAETCA 6e3 YIIOMUHAHUS TPAHCUIEeHJeHTHOCTH TPUTOHOMEeTpHYe-
CKUX QYHKIMHN, a TaK)Ke JUHTBUCTUYECKUX U QUI0COPCKUX MP06IeM, BOZHUKAOLIMX TPU 1M0106-
HBIX U3MepeHUsIX. KaabKynsTopbl 06513aTe/IbHbI, YTOOBI 3aNlyTaTh 3Ty TEMY elle OOJIbIIIe.

Hayaaw®aa nam 3

Kypc npeacraBisieT co60i BUHETPET M3 HECBA3aHHBIX MeXay co60r TeM. [IpousBoauTcsa 6e3yc-
NenrHas NonbITKa JaTh YYeHUKaM NOHATHUS 0 MeTO/JlaX MaT. aHa/iu3a BTOPOoU noJsioBUHBI XIX B. Ha
COBEPIIEHHO HENOAXOAAIUX MPUMepax. BBOAATCS TeXHUUECKHe ONpe/ie/ieHUs Npejesia U Hernpe-
PBIBHOCTH, 3aMeHSII0IIMEe CO60I0 MHTYUTHUBHO SICHOE MOHSATHE IJIABHOTO U3MeHeHHs. Kak noka3bl-
BaeT Ha3BaHUeE Kypca, OH MpeJlHa3HAYEH /IJisl MOATOTOBKH y4YalllUXCs K MOJIHOMY KYpCy MaT. aHaJIU-
33, B KOTOPOM Oy/ieT 3aBePIIEHO CUCTEMAaTUYECKOE 3aTYMaHUBaHUe ujielt GOpPMbI U JIBIKEHUS.

MaT. naBa

Kypc npesHasHadeH /s U3y4eHUs] MAaTEMATUKU JIBHXKEHHUs M JIyYLIEro Cnoco6a MOXOPOHUTH ee
noJ ropoit opmannsma. HecMoTps Ha To, 4TO Kypc siBJIsieTCsl BBeleHHMeM B AubdepeHMasbHOe U
MHTEerpajibHOe UCYUCJeHUe, IPOCThble U Iy6okue ujeu Jleiibnuua u HeroToHa 6yAyT 3aMeHeHbI
60J1ee CJ10XKHBIM QYHKLIMOHATIbHBIM [IO/IX0/I0M, Pa3paboTaHHbIM B OTBET Ha HEKOTOpPbIE aHAJIUTH-
YeCKHe KPU3HUChI, KOTOPbIe He OTHOCATCS K JJAHHOMY YPOBHIO U3JI0KEHUS U, pa3yMeeTcs], He Oy Iy T
YIOMSHYTBL ITOT KypcC OyZieT TaKXe CJI0BO B CJIOBO IOBTOPEH B KOJLJIEJKeE.

% 3k ¥

HTak, nepeg BaMH penent AJid HEU3JI€edHUMOr'o NMopaKeHUd I0OHbIX YMOB, HaZIeXKHOE€ U3JIedeHHUue OT
JII00603HATEJbHOCTH. UYTO 2Ke OHU cAaeJsiaju C MaTeMaTHUKOMH!

B MaTteMaTukKe, ApeBHel ¢$opMe HCKYCCTBa, €CTh M 3axBaThblBawollasg JAyX IJIyOWHa, U LieMslas
cep/ilie KpacoTa — a BBIILJIO TaK, YTO JIDAW MPOTHUBONOCTABJAIT MaTeMaTUKy TBOpYecTBY. OHU
NPOXOJSAT MUMO GpOPMBI UCKYCCTBA, YTO JIpeBHEE KHUTH, IJ1y0Ke M03Mbl U abCTpaKTHee J1to60ii ab-
cTpakuud. U BegeT ux uMeHHO wkos1a! O cKOpOHBbIA 3aMKHYThIA KPyTr HEBUHHBIX YUUTeNeH, HeCy-
mux 6ely HeBUHHBIM yueHHKaM! A Beib HaM MOTJIO 6bl OBITh BECEJIO U UHTEPECHO.

Cumnauyuo. Tel oropyu/ MeHs u3psaaHo. U uto xe fganbuie?

Caaveuamu. KaxxeTcsl, Yy MeHA €CTb OJAHA UHTepeCHad hJaed Hac4eT IMpaMHu/bl B KY6e

17 ABTOp NPUBOAUT B KadecTBe NpuMepoB MHeMOHUKH All Students Take Calculus v SohCahToa. YvTaTessi, He 3HAKOMOTO
C MHEMOHHKaMHU, Mbl IPU3bIBaeEM He 3HAKOMUTBCSI C HUMU U Jasee.
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http://en.wikipedia.org/wiki/All_Students_Take_Calculus
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