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BBELEHWNE

Ta KHUTA MOCBSIeHAa MaTeMaTHKe. Bo BCIKOM ciyJae,
TaKOB ObUT M3HAYATHHbBIM ITTaH.
Ho CIo’ReT HEO>KHJJaHHO BUJIbHYJI BiIeBO. BCKOpe 1 OKa-
3aJjicsl B JTabMpUHTE I0[I3€MHBIX TYHHesen. MobuibHast
CBsI3b He paboTaia. Korza s1 BbIIIesT Ha CBeT, MOsI KHUTA Bee elre Obl1a
0 MaTeMaTHKe, HO TaKyKe M 0 MHOYKeCTBe JIpyrux Bemjei. [loue-
My JIFO[IY TIOKYIIAI0T JIOTeperiHble 61yeThl? KakuM 06pa3oMm meTcKast
nycaTeIbHUIIA MTOBIKSIA HA UCXO0] BbI60pOB B IlIBenuu? KakoBEI
OT/IMYUTETbHBIE CBOMCTBA FOTUUECKOT0 pOMaHa? Bbljia Jiv IIOCTPO -
Ka TUTAHTCKOM IMIapo06pa3HOM KOCMUUYECKOMW CTAHIIUM MYPbIM
IIIaroM CO CTOPOHBI [lapTa Belifiepa u l'amakTrueckou Ummepun?
9TO MaTeMaTHKa Jisi Bac. OHA COeqUHSIET OTalleHHbIEe YTOJIKU
>KU3HU, KaK CeKpeTHasi CUCTeMa Tpyb BOAOIIPOBOUKKA Mapuo.

A 2060punu, 4to
» BepogTHocTb 2po3bl
bcezo 20%...

Ecu BB BUUTE MaTeMaTHUKy MHaue, BO3MOSKHO, JIEJI0 B TOM,
YTO BBI IIOCEIIAIX 3aBefeHre I10]] Ha3BaHHNeM «IIIKOjIa». B TakoMm
cJTydae MIPUMUTE MO COO0JIE3HOBAHUSI.

InHIT3Igag
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MATEMATUKA C OYPAUKNUMUN PUCYHKAMMU

Korpja s1 OKOHYMJI KOJIJIE[)K B 2009 rojly, MHe Ka3aloCh, YTO
s 3Halo, [I0YeMy MaTeMaTHKa He IOJIb3yeTCsl MOMYISIPHOCTHIO:
B 0011IeM U IIeJIOM ee IYPHO MpernojarmT. Ha ypoKax MaTeMaTUKU
KpacrBoe, 00pa3Hoe, JTOrMYeCKoe UCKYCCTBO U3MeIbUYNIN B KOH-
(beTTH U Beneny MIKOIBHMKAM cOOpaTh OpUTHHAN 06paTHO. HeBo3-
MOJKHasl, Tapaan3yomasi 3a/1aua. HeyquBUTEIBHO, YTO IMIKOJTBHUKHU
cTOHanMU. HeyaMBUTENbHO, UTO OHY TepIieNny nopaskeHus. Heymu-
BUTEJIBHO, UTO B3POC/Ible BCIOMUHAIOT O IITKOJIBHBIX YPOKAX MaTe-
MAaTHKHU C COIPOTAaHNEM U YYBCTBYIOT IT03bIBBI K pBOTE. PerreHue
1po61eMbl Ka3asoch MHe OUeBHU/JHBIM: MaTeMaTHUKy HE0OX0AMMO
Jyuiiie 06bSCHSTH, fJa ¥ CAMU IIPeIojaBaTel! IOJIKHBI ObITH JTyYIIle.

[ToToM 51 cTan yunTeneM. 5 ObUT 3aHOCUMB U HEOIIBITEH, BO MHe
KJIOKOTajla TOPAbIHSI, HO IEePBBIM y4eOHBIM roj Iperofan MHe
>KeCTOKHMM YPOK: IyCKaM s 3HAI0 MaTeMATUKY, HO BCe elrje He 3Halo,
KaK ee IIPerofiaBaTh U YTO OHA 3HAYUT JIsI MOUX YIEHUKOB.

OfHasKIbI B CeHTsI0pe Y MeHsI CIIOHTAaHHO 3aBsi3a/lach HeJI0BKasi
IOVICKYCCUSI C NeBTUKIACCHUKAMU O TOM, 3aueM MbI U3y4aeM reo-
MeTpui0. Heyskenu B3pOC/ible MUIIYT IBYX3Ta’KHbIE JJOKa3aTellb-
cTBa? Heyskenu MH>KeHePHI pab0TaIOT 6e3 KalbKyIsITOpoB? Heyske-
JIV TIPU TIOfICYeTe TUYHBIX (DUHAHCOB MOCTOSIHHO HYKHBI POMObI?
Bce TpaUIIOHHBIE ONIPABAaHNS 3ByUald HeyOeoUTeIbHO. B KOH-
Ile KOHIIOB MOM JIeBSITUKIACCHUKY MPUIIIY K eJUHOMY MHEHHUIO:
«MBpbI M3y4aeM MaTe€MAaTHKY, YTOObI JOKa3aTh HAIl YM U TPYLOII0-
6vie By3am u paboTofaTensiMm». ECIU UCXOAUTH U3 3TON hopmMy-
JIMPOBKY, MaTeMaTHKa caMa I10 cebe He MMela 3HayeHusl. Perre-
HIe MaTeMaTUYeCKUX 3a/lay IIPeBPaIIaioch B TSHKENYIO aTIeTHKY,
HaKaYMBaHUe MYCKYJI0B, 6€CCMBICTIEHHYIO IEMOHCTPAIUI0 MHTEI -
JIEKTYaJIbHOM MOIIM, HYAHOe YIIPasKHEeHVe PaZiyi CTPOUKH B pe3ioMe.
1 6BLT IOJABIEH 3TUM OTBETOM, HO IIKOJIFHUKOB OH 00pafoBal,
oTuero s1 ObUI [10/IaBIIEH elrje OOJIbIIIe.

IIIKOJIbHUKY OBLIN NTPaBbI. Yueba HallOMYHaeT COCTSI3aHue, UTDY
C HyJIeBOM CYMMOM *, ¥ MaTeMaTVKa BbIIOTHSIET QYHKIUIO Mexa-
HM3Ma COPTUPOBKU. HO IITKOIBHYUKY He 0CO3HABAIN BBICIITAM CMBICTT
MaTeMaTHKH, a 51 He YMeJI UM ero [10Ka3aTh.

* TepMHH TEOPUU UTD. BBIMIPHINI OJHOr0 UIPOKA PaBeH MPOUTPHIITY aApyroro. [Ipo-
CTEMINNM [IPUMep — HUrpa B OPJISTHKY. CTPOro TOBOPSsI, YPOKM MaTeMaTHUKU He SIBJISIIOTCS
TAKOUW UTPOU: BCe YUEHUKU MOTYT OJHOBPEMEHHO MOJIYIYNTD BBICIINK 6T ¥ «BBIUTPATH»
(mu Ha060POT), XOTSI, KOHEYHO, 3TO KpaliHe MaloBeposITHO. — [Ipum. nep.



[ToueMy MaTeMaTHKa JIESKUT B OCHOBE BCEro B sKU3HHU? Kak el
y/aeTcs BBICTPAUBaTh CBA3U MEKAY pa3po3HEHHBIMU 061acTsi-
MU: MOHETBI U TeHbl, UTPAJIbHble KOCTU M aKIIUU, KHUTHU U Geric-
6om? [[puMHA B TOM, YTO MaTeMaTUKa — 3TO CUCTE€Ma MbIIIIIe-
HUs, a Tio6ast mpo6eMa B MUPe pelllaeTcst MbIIIIeHUEM.

A Uy 0 MaTeMaTHKe 1 06pa30BaHUU C 2013 rojla — MHOT/A IS
Slate, The Atlantic u Los Angeles Times, HO B OCHOBHOM JIjIs MO€ro 6710-
ra «MaTeMaTHKa C IYPALKUMU PUCYHKAMU». YUTATETU TTOCTOSTH -
HO CIIPAIIMBAIOT: [TI0YeMY I IUIOX0 pUCYI0? CTpaHHbIi Bompoc! Eciau
1 YroIllal0 TOCTeN COHABUYAMM, HUKTO He UHTEPeCyeTcs, oUeMy
1 He TIPUTOTOBMJI CHOTCIITMOATEIBbHYIO0 KYPUILY 0[] alleTbCMHOBBIM
coycom. To 3Ke camMoe C MOUM «U300pa3sUTETbHBIM KCKYCCTBOMD.
A mor 661 Ha3BaTh 3TOT 6JT0T «MaTeMaTHUKa C TYYIITNMU PUCYHKAMU,
Ha KOTOPBIE 51 CTIOCOOeH; UeCTHOE CJI0BO, Pe0SIiTa, s CTaparoCh», CMbICTT
ocTasicst ObI TEM sKe, HO 3TO MPO3BYYasTo Obl CIMIITKOM [TaTeTUYHO.

Mot yTh Xy/I0O’KHUKA HavaJICs B TOT JIeHb, KOT/]a s1 Hap1COBasl
Ha JJOCKe C00auKy, UT00BI MPOWITIOCTPUPOBATH PellleHre 33[jauH,
Y HaJI0 MHOM PAcXOXOTAIUCh TaK, KaK HUKOTIA 32 BCIO MOIO Kapb-
epy. Mosi 6e3JapHOCTh HaCMeEIIWIa U IIOKUPOBaJia IIIKOJIbHUKOB,
HO B KOHEYHOM MTOT€ OHU COUTH €€ [T0-CBOeMY MUJION. YacTo MmaTe-
MAaTHKa IM0X05Ka Ha COPeBHOBAHME C BBICOKMMU CTaBKaMU; KOTa
6e3yCII0BHBIN 3KCIEPT B 3TOM HayKe OKAa3bIBAETCSI COBEPIIIEHHO Oe3-
JapeH B YeM-TO [PYTOM, 3TO OUEIOBEUMBAET €T0, a B JA/TbHEUIIIEM,
BO3MO>KHO, OUEJIOBEUUT U CaM ITpeIMeT, KOTOPbIK OH BefeT. C Tex
[10p CAMOYHUUYMKEHUE CTAJI0 KIIFOUeBbIM 3JIEMEHTOM MOEH Iejja-
TOTMKU; BBl He Hal/[eTe TAKOTO COBETA HU B OJJHOM METOANYKE TSI
yuuTesel, Ho, Bbl 3HaeTe, 3TO paboTaer.

Yarie BCEro Ha CBOMX YPOKax s TEPIUIIO IopakeHre. MouMm yJe-
HUKaM KayKeTCsl, YTO MaTeMaTHUKa — 3aTXJIbIN MMOABAI, I7je Ty/a-
CIO/Ia ITHBIPSIIOT 6@CCMBICTIEHHBIE CUMBOJTBL. [IeTH IMOKUMAIOT IIIe-
YaMu, U3y4aloT Xopeorpaduio 1 BaIbCUPYIOT He B TaKT.

Ho B yJjauHble JHU OHU BUISAT HaleKUi MPoOIeCK CBETA U 0CO-
3HAIOT, YTO MaTeMaTHKa — 3TO He MOoJBaJl, a IOTAaNHOM T0/I3eM-
HBIM JTAOMPUHT, COIUHSIONINI BCe, YTO OHU 3HAIOT, ¥ BCE OCTaJb-
HOE, UTO TOJIBKO eCTh Ha cBeTe. [IIKOTbHUKY ObIOTCS HaJ| 3a/laUaMHU,
(haHTa3UPYIOT, TPOBOJIAT ApaJIIeNTU, PBYTCS BIIEPE[T, U ITOCTEIIeH -
HO MX HaCTUTAeT HEYJIOBUMOE CYaCThe — MOHUMaHNe UCTHUHBI.

11
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MATEMATUKA C OYPAUKUMU PUCYHKAMMU

Ho... Bbl Xe MeHs no-npexHemy
ybaxaere, npadga?

Kak muna!

‘ Tl Tak 4ygobuuiHo |
pucyeus.
/

Tenepb Mbl He Soumcs
Ja npam! 310 Sbin puckobatb U geaatb OWUIKU.
nocaegHui 2603gb Huyez0 CTPaWHO20, €cAU Hac
6 2pod Tboel dygeT NUAUTH Takol Aowapa.

penyTaLuu. e

v

Mo-moemy, 310
nodega!

dTa KHUTa — He Y4eOHUK, I03TOMY 51 Oy/ly MPONYCKAThb TEXHU -
yeckue meTanu. (JlrobuTenu xapJkopa MOTYT 3arjssHYTh B IpHUMe-
4JaHwus1.) Ha ee cTpaHUIIax Bbl 00HAPY>KUTE HECKOIBKO YPaBHEHUH,
HO JTayKe caMble KOIIIMapHble U3 HUX — He 6ojlee ueM yKpalleHuUsI.
51 X0Uy COCPEIOTOUNTRCS Ha TOM, UTO, Ha MOU B3TJISI/, COCTABIISIET
WICTUHHOE Ceplle MAaTeEMAaTUKY, — Ha KOHIENIUAX. KasKIbIU pasen
3TOU KHUTH TIOCBSIIEH TOMY WIM MHOMY ITeM3asKy, HO BCe OHU, KaK
CeTh MO/I3eMHBIX TYHHeNIEeH, 00 beAUHEHBI OJJHOM OO0JIBITION Uieel.
KaK 3aKOHbI FeOMETPUU OTPaHUYMBAIOT HAIIIM IU3aMHEPCKYE UIEH ?
Kak MeTofibl BepOSITHOCTH OTKYIIOPUBAIOT HEKTap BeuyHOCTH?! Kak
KpOIIIeUHbIe MPUPALIEHUs TAI0T KBAaHTOBBIe CKauKu? Kak cTaTu-
CTHKa IIPUBOJUT B ITOPATNOK 0e3yMHOE PacIioi3aHre PealbHOCTH
JTa KHUra BbIBeIa MeHS B JUKOBHUHHbIe MecTa. HaZeroch, 4To 3TO
MIPOU30MIET U C BAMU.
BEH OPJIVH, oRTS6pb 2017
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0 IIpaBJie FOBOPSI, MaTeMATHKU He JIellal0T HUYero 0co-
6enHoro. [IpuxebsIBaoT Kode, XMypsICh Ha rprudens-
HYIO JJOCKY. IIpux/eOBIBAlOT Yail, XMYpsICh Ha KOH-
TPOJIbHBIE YUYeHUKOB. [I[puxe6bIBalOT MUBO, XMYPSICh
Ha JI0Ka3aTeJIbCTBO, KOTOPOe 3allMCally r'oJl Ha3a/l U B >KU3HU 00/Ib-
111e He MOMMYT.
TaK IpPOTeKaeT UX JKU3Hb: Pa3HO0Opa3HbIe HAMUTKY, HAXMYPeH -
Hble ODOBU 1 Pa3MBIITUIEHU S, IIPESK]IE BCETO Pa3MbIIIUIeHUSI.

+2+3+4+5+
.. +98+99?
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BuguTe 11, B MaTeMaTHUKe HET (GU3NUECKUX 00BEKTOB: HET
HEOOXOIMOCTH BbIUUCTIATH KOHI[EHTPAIINIO0 XUMUUECKUX BEII[ECTB,
YCKROPSITh YaCTHUIIbI, COTPSICATh (PUHAHCOBBIE PHIHKU. MaTeMaTUKU
IIPOCTO IYMAIOT, BOT U Bce. Koryia Mbl IPOBOAUM BBIUKCIEHUST, MBI
IpeBpaliaeM offHy abCTPAKIUIO B IPYTYi0. KOria Mbl BEICTpauBaeM
IOKA3aTe/IbCTBA, MbI ITIEPEKUIBIBAEM JIOTUUECKUE MOCTUKU MEKIY
B3aMMOCBSI3aHHBIMU UfiessMU. Korjja Mbl MUIIIEM aJITOPUTMBbI WU
KOMIIBIOTEPHBIE TIPOrPAMMBI, MbI IEPESOBEPSIEM 3IEKTPOHHO-
MY MO3IY 3a/layy, ¢ KOTOPBIMM He MOTYT CIIPAaBUTHCS HAIIU CO6-
CTBEHHbIE BOJISTHUCTbIE MO3I'H, CJTIUIIKOM MeJJIEHHbIE VU CIIUIII-
KOM I1€perpy>KeHHbIe.

Ka>KJbli TOJ, MPOBEIEHHBIM B KOMIIAHUM MaTeMaTUKU,
s ©3y4al0 HOBbIE CTUIM MBIIIJIEHNS, HOBBIE CITIOCOOBI KCIIOIb30-
BaHWUSI [TEPBOKIACCHOTO MEXaHMU3Ma, CIIPSITAHHOTO BHYTPU Yepera
Y TOIHOTO HA BCe CIy4au KU3HU. Kak 0CBOUTD UTDPY, IOKPYTHUB ee
npaBwIa? Kak cOXpaHUTH MBIC/TU Ha OyZy1Iiee, 3aMCaB UX KPIOUKO-
BaTBIMU rpeyecKUMU GyKBaMu? Kak YUUTHCS HA CBOUX OIMIMOKAX,
CJIOBHO 3TO aBTOPUTETHBIEe Ipodeccopa? U Kak He TepsiTh TBEPHOCTH
IyXa, KOr/ja IpaKOH Xaoca HACTYIIaeT Ha MSITKU?

B o6111eM, MaTeMaTHKa — 3TO paboTa yma.

A Kak HacuyeT XBaJIeHOU MO0JIh3bl MAaTEMAaTUKU B ITOBCETHEBHOM
>RU3HU? OTKYZa Ha TOPU30HTE YUCTOM MBIC/IU TIOSIBIISIFOTCSI CMapT -
(doHbI, KOCMUYECKKEe KOpabiu 1, He K HOYH OY[eT MOMSIHYTa, Tap-
reTUpOBaHHasl pekiIama? O, TepreHue, IpysKulile. Bcemy cBoe Bpe-
Ms1. MBI [TOJDKHBI HauaTh C TOTO, C Uer0 HauMHaeTCsI BCSI MaTeMaTH -
Ka, TO CTh C UTPHL...



I'maBa 1

KECTKUE
KPECTUKWN-HOJIUKWN

4TO0 TAKOE MATEMATHHA?

KOB, KOTOpPBIEe IT0OpOCaIv CBOU JIETAOIIIME TapeIKU (ppUC-
6u U CrpyAMINUCH, YTOOBI CHITPATh — BOT YK UEro HMUKAK
He O’K1all — B KPECTUKU-HOJINKU.

B03MO>KHO, BBI YCIENTN YOEUTHCSA Ha COOCTBEHHOM OITBITE, UTO
KPECTUKU-HOJIMKY CMEPTEJIbHO CKYYHBI (B MeOJUILIMMTHCKOM CMBICJIE
cioBa). 13-3a TOro, 4YTO BO3MO>KHOCTEH [IJISl X0/la HUUTOKHO MaJio,
OTIBITHBIE UTPOKH OBICTPO 3aIIOMHHAIOT OIITHMAJTBbHYIO CTPATETUIO.
BoT Kak IpoxoJsAT BCe MOU [TapTUU:

X

O JHaKIBI HAa MMKHUKE B BepKIY s yBUIe/ TPYIIy MaTeMaTH -

X, ewe

0gHa uzpa
npobaaunace.

O|1%| X
\o

X |olx
L §
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MATEMATUKA C OYPAUKNUMUN PUCYHKAMMU

Ecnu 06a UTPOKa XOPOIIIO IIOHUMAIOT [IpaBUja, BCe IIapTUU Pa3
3a pa3oM IPOXOJSAT BHUUBID — MeXaHUYeCcKH, 6e3 mpocTopa s
TBOPUECKOU MBICIIH.

Ho Ha TOM NUKHUKe B BepKIM MaTeMaTHKU UTPay B HEOObIU -
HbIe KPeCTUKU -HOMUKYA. Ha UX UTPOBOM I10J1€ KasKIasi U3 JeBSTU
KJIETOK JIeJINJIach ellle Ha JieBSITh KIIeTOYeK":

H
Laka

Koryia s1 IprCcMOTpeICsl, OCHOBHBIE IIPAaBUIa IPOSICHUIIUCH:

ks
:;:;:
i

1. Uzpoku nooyepegHo cTabar KpecTuku
U HOAUKU 6 KAeTOYKAax Ha MUHU-MOASX.

e |3

fﬂifﬁ:
%##

2. EcAu uzpok HadupaeT Tpu KpecTuka UAu HOAUKa
Ha ogHol npamol, oH BbluzpbibaeT MUHU-MoAE.

| 3|+
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3. Kozga uzpok 6bluzpbiBaet Tpu MUHU-MOAS
Ha 0gHOU npamol, oH BbluzpbibaeT uzpy.

&= |

Ho moTpeboBanock 4yTh 60IbIIIE BpeMeHU, YTOOBI TOHSTH CaMOe
BayKHOe [TPaBUIIO:

Bbl He MoOyKeTe IIOCTAaBUTH KpeCTUK WX HOJIHK B KIE€TO4YKe
Ha IPOM3BOJIBHOM MHHU - TI0JI€. BCe 3aBUCUT OT MPE/BIAYIIEro X0/a
IIPOTUBHMKA. BBl JOJKHBI UTPaTh Ha TOM MUHHU-II0NE, KOTOpOe
COOTBETCTBYET KIeTOUKe, I7ie OH [I0CTaBWI CBOM KPECTUK WIH HOIUK.

(A oT TOTO, T/TE 8bI IOCTABUTE CBOYM KPECTUK UJIM HOJTUK, 3aBUCUT,
Ha KaKOM MUHU -T10J1€ OH Oy/ieT UIpaTh JJabIlle.)

X
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EcAu 9 ctabaio ...Tbl goAXeH noctabutb
KpecTuk 3geck... HOAUK TGM.
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npabbili HUXHUT KBagpaTtuk npaboe HUXHee MUHU-NoAe

A ecAu Tbl cTaBuulb .9 goAxeH noctabutob
HOAUK 3Qecb... KPecTuK TyT.
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BepxHUl LieHTpaAbHbIl kbagpaTtuk BepxHee LiEHTPaAbHOE MUHU-MOAE
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MATEMATUKA C OAYPAUKUMUN PUCYHKAMMU

9TO MpU/IAeT UTPEe CTPATETUUECKUM 3JIEMEHT. Bbl He MOsKeTe CTa-
BUTH KPECTUK WJIN HOJIUK I7Ie YTOAHO. BbI JOIKHBI PACCUUTATh, KyZa
Balll XO] IIepeHaIIPaBUT Balllero MPOTUBHUKA U Ky/la €ro XOJ repe-
HAIIPaBUT BaC — U TaK Jajiee, U Tak gaiee. (ECTh BCEro 0/JHO UCKITIO-
UyeHUe: eCJTU Balll IPOTUBHUK IIepeHAaIpaBIseT Bac Ha [10jie, KOTOpoe
y’Ke ChITPaHoO, M03[IPaBIsi0 — BbI MOYKeTe BbIOPATh JIr060e Ipyroe.)

B UTOTE CIleHAPUY UTPHI BBITJISST 9KCIEHTPUYHO: UTPOKHU JIeT -
KO TEPSIIOT I10 IBa-TPY KPeCTUKa WIM HOJIMKA Ha OHOM TMHUN. Kak
6ynTo 3Be3ma 6ackeTO0Ia YIIYCKaeT OTKPHITYIO Ilepefavy U Kuja-
eT MSY B TO/my. Ho B 3TomM 6€3yMuu ecTh MeTo]l. UTpOKU JYMAaIOT
Ha HECKOJIBKO XOZIOB BITEPE]], B 3aBUCUMOCTH OT TOTO, UTO IIPEIIPH -
HMMaeT IPOTUBHUK. OCYIIeCTBUB XUTPYIO aTaKy Ha MUHU-TIOJIE,
BBI OCTAeTeCh B [ypaKkax Ha O0JIbIIIOM I0JIe, 1 HA000pOT — 3TO-TO
Y BHOCUT HalpsbKeHUE B IIPOIIECC UTPHI.

BpeMsi OT BpeMeHH §I UTPAl0 B JKECTKUE KPECTUKU-HOJIUKUA
C MOMMU YUeHUKaMM?; OHU HACTaKIAIOTCSI CTpaTerruen, maHCcoM
mo0eIUTDb YUUTEIIS U, UTO CAMOE CYII[eCTBEHHOE, OTCYTCTBUEM TP -
TOHOMETpPUYEeCKUX (PYHKIMU. HO YaCcTeHbKO KTO-HUOYIb U3 HUX
3aCTeHYMBO CIIpamuBaeT: «Hy, MHe, KOHEUYHO, HPAaBUTCSI UTPa,
HO KaKOe OTHOIIIEHME OHa MMeeT K MaTeMaTHUKe?» 3

41 3Ha0, KaK OOBIYHbIE JTIOTY BOCIIPUHUMAIOT MO0 IMPOdeccuio:
VHBIJIas TUPAHUS JKECTKUX MTPAaBUI U (POPMYIIbHBIX MPOIIEAYP, I7Ie
He 60JTbIITE€ PA3HO0OPA3WS, UeM, CKasKeM, B 3aII0OTHEHUN CTPAX0OBOT0
CBUJIETENIBCTBA WM HAJIOTOBOM JIeK/Tapalivu. BOT puMep 3a/Iauky,
KOTOpasi aCCOLIUUPYETCSI C MATEMATUKOM:

Haligu nAouiagb U nepumeTp NPsSMoy20AbHUKOB Ha 3TOM YepTexe.
6

i

12




JdTa 3aflayKa, BEpPOSITHO, CMOKET 3aHSITh Ballle BHUMaHUe
Ha ITapy MUHYT, XOTSI BCKOPEe BbI abCTparupyeTech OT reOMeTpUUe-
CKOro cMbIcTIa. [lepuMmeTp 60sTbIIle He OyIeT 03HaYaTh IIMHY JIMHUH,
OTPaHUYMBAIOIIEN MTPSIMOYTOIbHUK. OH ITPEeBPATUTCS ITPOCTO-Ha-
MIPOCTO B YIBOEHHYIO CYMMY ABYX urcesl. Kak ¥ B 0OBIUHBIX Kpe-
CTHUKaX-HOJIHUKaX, BCE CBEJIETCS K IPUMUTHUBHBIM BBIUYUCIIEHUSIM,
He TPeOyIoIUM NHTEJUIEKTYaJIbHOTO HalIpSKeHUsI. 3[1eCh HET MecTa
(haHTaznM, HET BHI30BA BAIIIMM CITOCOOHOCTSIM.

Ho mMaTeMaTHKa He OTPAaHUYMBAETCS OYXTaJITePCKUMM BBIUMC-
JIEHUSIMH, ee MIOTeHI1all Topa3io mupe. MaTeMaThKa MOKeT ObITh
ZIEP3KOU 1 YBJIEKATEIBHOM, YCIIeX MOSKET 3aBUCETD OT batarca Tep-
MeJIMBOCTU M aBaHTIOpuU3Ma. Ilomnpodyem repedopmMyIrupoBaTh
PYTUHHYIO 33/]auy, IPUBEJEHHYIO BBIIIIE, B TAKOM JIyXe:

Mpugymal gba npamoyzonbHuka, Ytodbl y nepbozo dbiA doAbule
nepumetp, a y B1opozo dbira donbwe NAOWAgb.

JTa 3ajaukKa y>Ke I0-HACTOSIIeMy 3axBaTbhIBarolasi. OHa 1po-
THBOIIOCTABJISIET IUIOIA/Ab ¥ IIepUMeTD. BBl He IPOCTO M0/Ib3yeTech
¢opmyroii; B mporecce pemeHNsI BAM HEOOXOUMO ITOCTUYD CYTh
MpSIMOYTOIbHUKA. (CIIOMIephl — B IpUMeUaHUsIX%.)

Wy Kak HacyeT TaKoro:
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Mpugymal gba npamoyzonbHUKa, YTODbI NepumeTp nepBozo OblA
Bgboe donbwe, Yem nepumetp Btopozo, a naowage Btopozo Bgboe
doAbule, Yem naousage nepbBozo.

B 3TOM ysKe eCTh KaKasi-TO MEPUMHKA, He MpaBJIa Jin?

3a mBa OBICTPBIX IIaTa MBI IEPECKOYMIIU OT COMHaMOYTUYeCKHU
HYIHOM PaboThI K JOBOJILHO JIFOOOTIBITHOM HEOOJIBIIIOMN I'OJIOBOIOM -
Ke, Y Y IIeCTUKIACCHUKOB FOPSAT I71a3a, KOTAa 1 3aKUABIBAI0 UM 3Ty
3a/lauy B KaYeCTBe JJOTIOTHUTEILHOTO0 BOIIPOCa Ha UTOTOBOM 3K3a-
MeHe. (OTBeT — ONSITh-TAKU B TPUMEYAHUSIX.)

TBopuecTBO TpebyeT cBOOOBI, HO OZHOM CBOOO/IbI HEIOCTATOUHO.
[IceBOT0I0BOTIOMKA «HAPUCYHUTE ABA TPSIMOYTOIbHUKA» MIOAPA3Y -
MeBaeT He TOJIBKO CBOO0Y, HO 1 HeN30e3KHOCTb CKYUHbBIX MaTeMa-
THUYECKUX BBIUMCIIEHUH. ['0JT0BOJIOMKA [IOJKHA ObITH HellpeicKasye-
MO, YTOOBI BBI3BATh HACTOSIIMI TBOPUECKU IIOPHIB.

BepHeMCsI K JKECTKUM KpeCTHKaM-HOJIMKaM. Y Bac eCTh BCe-
IO HECKOJIBKO BAapUAHTOB Ka’K[0OTO XOfa — BEPOSITHO, TPU WU
yeThbIpe. X JOCTAaTOUHO, UT0OBI BKIIOUMIIOCH Ballle BOOOpasKeHue,
Y He HaCTOJIBKO MHOTO, UYTOOBI BbI 3aXIeOHYIUCH B MOpe beccueT-
HBIX AIbTePHATUB. VIrpa npejcTaBisieT cO60M rapMOHUIO JKECTKUX
MIPaBUIT ¥ CBOOOIBI BEIOODA.

Y 3TO BETHUKOJIEITHAS WITIOCTPALIHS TOTO VIOBOIBCTBUS, KOTO-
poe IoCTaB/IsIeT MaTeMaTHUKa: TBOPYECTBO, IIOPOsKIEHHOe Hellpe/-
CKa3yeMOCThI0. [IpUBBIUHBIE KDECTUKU - HOJTUKKA — 3TO MaTeMaTH -
Ka C TOUYKU 3peHUsI O0IBIIMHCTBA JTI0fel; JKeCTKIe KPEeCTUKU -HO-
JIUKYA — 3TO MaTeMaTHKa, KaKO! OHa [I0JKHA OBITh.



MaTtemaTuka gas MaTtemaTuka, Kakol
doAbWUHCTBa Atogel OHA goAXHa ObiTb

BbI MO>KeTe Hall'T MHO>KeCTBO apTyMEeHTOB B I10JIb3Y TOTO, UTO
6ce TBOpPUYECKHe ITOPBIBbI CTPEMSITCSI HapYIIUTh UeTKHUe [IpaBuUIIa.
ITo cnoBam dum3mKa Pruuapza PeriHMaHa, KTBOPYECTBO — 3TO BOOO-
pa’KeHMe B HaJIe’KHOW CMUPUTEbHOU pybaliike». JKecTKue IpaBu-
7la coHeTa — «VKiafbiBaricsi B putm! Cobrofaii myiuay ctpoku! Crie-
I 3a pudmoBKoii! OKetl... a Tereph BhIpaskaii CBOIO TI060Bb, BUIb-
siM ThI Harl [llekcnup!» — He OrpaHUUYMBAIOT, @ COBEPIIIEHCTBYIOT
MacTepcTBO. ITu BO3bMeM, K IpUMepY, criopT. PyTOOIUCTHI JOI -
>KHBI JOCTUYb OTIpefieIeHHOM Iienu (3abumb Msiu 8 éopoma), ciie-
Iysl TBEPABIM MpaBUIaM (Hesb3si dompazusamaucst 00 MsiUd pyKamu).
B miporiecce UTPbI OHU M300pETAI0T yIap «HOKHUIAMU» (yap yepe3
cebs1 B IaJleHNM) WIM yap «PbIOKOI» (yap rojioBOM B IMaJIeHUN).
[IpeHebOperasi MpaBUIaMHU, Bbl TepsieTe U3SIIIEeCTBO. [laske aBaHTap/ -
HO€e MCKYCCTBO — 3KCIIePUMEHTAIbHBIN (PUIBM, SKCIIPECCHOHUCT -
CKasi KAPTHUHA, PO eCcCHOHANTBHBIN PeC/IMHT — 00peTaroT criy 61a-
rofiapsi TOMY, UTO BbIOOP CPeJICTB CaMOBBIPasKeHUSI OTPAaHUYEH.

MaTeMaTUKU [[elal0T elle OOWH KOHIIEeNTYalbHbIN mar. Msl
He MPOCTO CjIefiyeM 3apaHee 33a/laHHBIM MPAaBUJIaM — MbI M30-
fpeTaeM UX U 3aUTPbIBaeM C HUMHU. MbI JleJlaeM IIpeJInoIosKeHue,
BBIBOZIMIM €r'0 JIOTUYEeCKYe CJIe[ICTBUSI — U eCJIM OHU Be[lyT B HUKy/Ia
WJIY, YTO TOPa3fio Xy>Ke, eCTTM OHU HaBOZISIT CKYKY, MBI MITIeM HOBbIT
u 60j1ee TUIOAOTBOPHBIN NYTh.
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Yepes Touky P, He Aexawyto Ha npamoi L, npoxogut ogHa
U TOAbKO OgHa npamas, napaareabHas L.

XM... Movemy
ogHa? Moyemy
He gbe?

A Moxer,
HU 0gHOU?

L

Hampumep, 4TO MPOU30MH/IET, €C/IN sI YCOMHIOCh B TIOCTYJIAaTe
0 MapasIeIbHBIX MPSIMBIX?

EBKINT M3JI0>KWII 3TOT 3aKOH [IapajUIe/IbHbIX IIPSAMBIX [IpUMep -
HO B 300 r'offy J10 H. 3.; OH IIPUHSJI €r0 KaK JIOJKHOe Y Ha3Baml GpyHIa-
MEHTATBHBIM IPEJIITOI0KeHNEeM («ITOCTYIaTOM» ). ETo mpeeMHUKYU
COUWIM 3TO HECKOIBKO CMEXOTBOPHBIM. MbI IeCTBUTEIBHO JTOJPKHBI
IIPUHMMATh Ha BEpY JAaHHOe yTBepsKaeHne? MosKeT ObITh, €r0 MO3K-
HO [I0Ka3aTh?! Ha MpOTSI>KeHUH IBYX THICIUEIETHUM YUeHbIe KOBBIPSI -
JIX 3TO IIPAaBUJIO, KaK BOJIOKOHIIE MsICa, 3aCTPSIBIIIee MEKY 3y0O0B.
B KOHIIe KOHIIOB OHU ITOHSIN: «O gal 9To Bcero JIUIIb IPe/Inoaoske -
HUe». Bel Mo>KkeTe IIpeIoosKUTh UHOe. B TakKoM cily4yae Tpagunm-
OHHasi TeOMeTPHUS 0OPYIITUTCS U YCTYITUT MECTO TUKOBUHHBIM aJTh-

Het napannenbhblx  OgHa napaAreAbHas Heckonbko
NPAMbIX npamas NaparAeAbHbIX MPSMbIX
' .
: N 4
-‘ \
] ‘l i
P ¢ iy
]
' J P
] g
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TepHAaTHWBHBIM reOMeTPHUSIM, IZie CTI0BA «I1apalIeIbHOCTb> U KIIPsi-
Masi» UMEIOT COBEPIIIeHHO JPYrOX CMBICII.

HoBoe mpaBuI0O — HOBas1 Urpa.

To >ke camoe paboTaeT B CIydae ¢ 3JKeCTKUMU KPeCTUKAMU - HOJIM -
KaMu. BCKope 1ocjTe TOro, KaK s CTaJl IPOMaraHgupoBaTh 3TY UTDY,
s1 yBUJeNT eJUHCTBEHHYI0 TeXHUUYECKYIO IeTallb, Ha KOTOPOU BCe
Iep>KkuTcsi. OHa CBOJJUTCSI K BOIIPOCY, KOTOPOTO 51 Y>Ke Kacasicsl paHb-
11e. Kak 66ITh B TOM CIy4ae, eCJIM MOM ITPOTUBHUK IepeHarpaBIIsieT
MeHSsI Ha MUHHU-I10J1e, KOTOPOE Y3Ke ChITPaHo?

Celfuac MO OTBET COBIIAZAeT C TeM, KOTOPBIH s TPUBOJIUI BBIIIIE.
ECTY MUHU - TT0JT€ Y3Ke ChITPAHO, BbI MOYKETE BBIOPATH JTF000€ IpyToe.

Ho...

% %—i— 9 xe yxe Boluzpan e2o!
3 | Hr|

Téol xog.

BepxHee AeBoe MUHU-NOAE. %_

ctapoe npaduno Hoboe npaduno

Tem xyxe.

N
Crabb Tam KpecTuk
6 Atodom cayvae.
Gh):
—

Ho “3HaYaJIbHO MOW OTBeT ObILI ApyruM. [Io Tex mop, moka
Ha 3TOM MUHHU-II0JIe OCTAIOTCS MyCThie KIeTKU, BaM He00X0JUMO
UTY TYa U IellaTh X0]T, Aa>Ke eCJTU OH JIMIIIEH CMBICTIA.

ITO Ka’KeTCsI MeJIOYbI0 — BCEro JIUIIb OfHA HUTh B robeeHe
urpbl. Ho mocMoTpuTe, Kak BCSI TKaHb PACIyCTUTCS, €CJTU TOTSI -
HYTb 3a Hee.

0... Hy, Tozga cTabp

-
KPECTUK 2ge yzogHo! )
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MATEMATUKA C OYPAUKNUMUN PUCYHKAMMU

1 MOKa)KY CYTh CTApOro IpaBuMJIa C IOMOIIIBIO 1eOI0THOM CTpa-
Teruu, KOTOPYIO sI OKPeCTUJI (B ITOPbIBe CKPOMHOCTH) «TaMOUTOM
OpnuHa»:

CraBbTe KpecTuk B LieHTpanbHol TMpoTUBHUK CTABUT HOAUK Choba cTabbTe KpecTuk
KAETKE LIeHTPAAbHO20 MUHU-MOAS. 2ge-Hudygb euie. 6 LleHTpanbHoll KAeTKe.
44_’._;_1_ b _41_1_11 ] N
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MpoTuBruk cTabut gba HoAuka Choba cTabbTe KpecTuk MpoTuBruk, nocmeubascs,
6 psg. B LieHTPanbHOU KAeTKe. BbluzpbibaeT MUHU-NOAE.
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CHoba cTabbTe KpecTuk MpoTUBHUK HaYuHaeT Choba cTabbTe KpecTuk
6 LieHTpanbHoll KAeTKe. 4T0-TO MOHUMATb... 6 LieHTpanbHOl KAETKe.
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U cHoba. U cHoba.

VHBIMU CIIOBAMU, KPECTUKU JKEPTBYIOT LIEHTPATbHBIM MUHU -
IO0JIEM pPafy BBIUTPBIINIHON MO3UIMKU HA OCTABIIMXCS BOCHMU.
s1 rojIara’i, uTo 3Ta CTPAaTerusi BechMa KpyTa, I0Ka UNTATeNTN He YKa-
3a7Ii MHeE Ha ee rTy00YaMINy0 TIYyIOCTh. [amMOuT OpiIvHA [aeT
HeOOJIbIII0e TIPEUMYIIIECTBO, HO €r0 JIETKO PACIIUPUTh I0 TapaHTU-
POBAHHO 6ECTIPOUTPHIIITHOM CTPATernn’. Bol MosKeTe [0;KePTBOBATh
He O[JHM MUHH-TI0JIEM, a BYMsI, 3aBO€BAB IIPY 3TOM II0 [{Ba Kpe-
CTHKA Ha OHOU IIPSIMOM Ha OCTABIINXCS CEMU MUHU - [TOTISIX.

1 6BLT CMyIIIEeH U ITepedopMyIUpPOBal CTapoe IIPAaBUII0 — JIerKast
IepeHacTporiKa, KOTOpasi BIOXHY/IA B JKECTKYE KPeCTUKY -HOTHUKHU
HOBYIO JKU3Hb.



HoBoe npaBuI0 — HOBasi Urpa.

VIMeHHO TaK pa3BMBAETCsI MaTeMaTUKa. Mbl BbIOMpaeM ITpaBUiIa
Y HauMHaeM UTrpaTh. Korjia urpa HaM mpreiaeTcsi, Mbl MeHsIeM ITpa-
BUJIa. MbI BBOJJUM HOBbI€ OTPAaHUYEHUS U CMsIrYaeM cTapble. Kask-
Jl0e HOBOBBeJIeHIe BledeT 3a C0001 HOBBIE TOJIOBOJIOMKU U BBI30BHI.

[To 60JTBIIIEM YAaCTU MAaTEMATHUKU He ObIOTCS Hafl Uy>KMMU 3arajl-
KaMH, a U300peTaroT CBOU COOCTBEHHBIE, MCCIIeIysI, KaKKe OTPaHt -
YeHUsI MPUBOJISAT K MHTEPECHBIM UTPAM, a KaKMe — K HaBOJISIIIINM
CKYKY. B KOHIIe KOHIIOB MOCTOSIHHAsI CMeHa MPAaBUJI U TIePECKOKU
OT OJTHOY UTPHI K APYTOM CTAaHOBSITCSI [IOXO>KY HAa OTAETbHYIO TPAaH -
IVO03HYI0 HECKOHYAEeMYIO UTPY.

MaTeMaTHUKa — 3TO JIOTUUECKast UTpa 1o N300peTeHUIO0 JTIOTUYe -
CKUX UTP.

Bcst UCTOpUST MAaTeMAaTHUKYU CHOBA ¥ CHOBAa WITIOCTPUPYET 3TOT
Te3uc. JIoTuecKye ToJI0BOJIOMKU N300peTaroT, PeIaloT 1 u300peTa-
I0T CHOBa. Harrpumep, 4TO IPOM30M/IET, eCITU 1 ITOIIPABIII0 3HAKOMOE
ypaBHEHME U 3aMeHI0 [IBOVKY Ha [Pyroe YKCIIo: 3, Wi 5, WK 7977

YpabBHeHue Hobble ypabrerus
a> + b =¢3
a?+b=c2 —a® + 06 =¢°
a’? + b7 = 77
U T.g.

C yma couitu! §I mpeBpaTHI 37IeMeHTapHOE IpeBHee YpaBHEHUe,
MMeoIIee MHOYKECTBO PeIllleHUH B IIeTbIX YKC/IaX (Halpumep, 3, 4
1 5), B CaMyI0 JOCAJIHYIO 33/]auy, C KOTOPOM KOTa-1100 CTaIKUBa-
JIOCh UeJIOBEeYECTBO, — B BEJIMKYIO Teopemy Pepma. OHa TPEBOIKU -
JIa MBI MaTeMaTHKOB OKO0JIO 350 JIeT, HO B 1990-e rofibl reHlalb-
HBIM 6pUTaHel* 3amepcs Ha Yep/iake U BbIIET IPUMEPHO JIeCSITh
JIeT CITYCTSI, MYyPSICh Ha COTHEYHBIN CBET, C TIOKA3aTEeIbCTBOM, UTO
ypaBHeHVe He MMeeT LIeJIOUMCIeHHbBIX PellleHUN, ecii CTelneHun
HEM3BECTHBIX O0JIbIIIE IBYX’.

*  Duppro Vatiic (pof.1953), npodeccop IIpUHCTOHCKOrO YHUBepcuTeTa. — [Ipum. nep.
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