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BBELEHWNE

Ta KHUTra IIOCBsIeHa MaTeMaTHKe. Bo BCIKOM ciy4ae,
TaKOB OBbUT M3HAYATHHbBIM ITTAH.
Ho CIo’ReT HEO’KHJaHHO BUJIBHYJI BiIeBO. BCKope 51 OKa-
3aJjicsl B JTabMpUHTE TO[I3€MHBIX TYHHesen. MobuibHast
CBs13b He paboTara. Korfa s1 BBIIIIeN Ha CBET, MOsI KHUTa Bee elre Obuta
0 MaTeMaTHKe, HO TaK’Ke M 0 MHOXKeCTBe JIpYyrux Bemen. [loue-
My JIFOfIY TIOKYIIAIOT JIOTeperHble 6reThi? Kakum 06pa3om JeTcKast
IycaTeIbHUIIA MTOBNIKSIA HA UCX0]] BbIO0pOB B IlIBenun? KakoBBI
OTJIMYUTETbHBIE CBOMCTBA FOTUYECKOr0 pOMaHa? Bbuia v OCTPOL-
Ka TUTAHTCKOM IMIapo06pa3HOM KOCMUUYECKOMW CTAHIIUM MYPbIM
IIIaroM CO CTOPOHEI JlapTa Betiiepa v l'ajtakTH4eCcKoM Mmiepuu?
9TO MaTeMaTHKa Jisi Bac. OHA COeqUHSIET OTaleHHbIEe YTOIKU
>KU3HHU, KaK CeKpeTHasi CUCTeMa Tpyb Bo[JoIpoBoguYMKa Mapuo.

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

Ec/iu BBl BUIUTE MaTeMaTHUKy MHaue, BO3MOSKHO, JIEJI0 B TOM,
YTO BBI IIOCEIa/IX 3aBefeHue I10]] Ha3BaHHNeM «IIIKOjIa». B TaKoM
cJTydae IPUMUTE MOU COO0JIE3HOBAHUSI.

InHIT3Igag
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MATEMATUKA C OYPAUKNUMUN PUCYHKAMMU

Koryia 1 OKOHUMJI KOJIIeZPK B 2009 rofly, MHEe Ka3aJlioCh, UTO
s 3Halo, [I0YeMy MaTeMaTHKa He IOJIb3yeTCsl HMOMYISIPHOCTHIO:
B 0011IeM U [IeJIOM ee JYPHO MpernofarmT. Ha ypoKax MaTeMaTUKHA
KpacuBoe, 06pa3Hoe, JIOTUUeCcKOe UCKYCCTBO U3METbUMIN B KOH-
dbeTTU U Beneny MIKOJIBHUKAM coOpaTh OpUTUHAN 06paTHO. HeB03-
MO>KHasl, TapaIn3yIomasi 3a/1aya. HeyquBUTEIBHO, YTO IIKOJIBHUKU
CTOHAIU. HeyJUBUTENBbHO, YTO OHU TepIienu nopaskeHus. Heyau-
BUTEJIBHO, UTO B3POC/Ible BCIOMUHAIOT O IITKOJIBHBIX YPOKAX MaTe-
MAaTHKHU C COAPOTAaHNEM U YYBCTBYIOT ITO3bIBBI K pBOTe. PemeHue
mpo6JieMbl Ka3aJoCh MHE OY€BHU/JHBIM: MaTeMaTUKy HeoOX0ouMo
nyuiiie 00bSCHSTH, Ja ¥ CAMU IIPeIojaBaTe  I0JIKHBI OBITH JTyYIIle.

[ToTom 51 cTan yunTeneM. 5 ObUT 3aHOCUMB U HEOIIBITEH, BO MHe
KJIIOKOTalla TOP/BIHS, HO MepBbIM y4eOHBIN TOf Mpemnojan MHe
>KeCTOKHMM YPOK: IyCKaM 1 3HAI0 MaTeMaTUKY, HO BCe elrje He 3Halo,
KaK ee IIPeIofIaBaTh U YTO OHA 3HAYUT JIsI MOUX YIEHUKOB.

OpmHa)KOBI B CeHTsIOpe Y MeHsI CIIOHTAHHO 3aBsi3a/Iach HeJI0BKast
IVICKYCCUSI C NeBITUKIACCHUKAMU O TOM, 3a4eM MbI M3yUaeM reo-
MeTpui0. Heyskenmu B3pOCiible MUIIYT IBYX3Ta’KHbIE JOKa3aTellb-
cTBa? Heyskenu MH>KeHEPhI paboTaroT 6e3 KalbKyISTOpoB? Heyske-
JIV TIPU TIOfiCYeTe TUYHBIX (DUHAHCOB MOCTOSIHHO HYKHBI POMObI?
Bce TpaiUIIOHHBIE ONIPaBAHNS 3ByJald HeyOequTenbHO. B KOH-
11e KOHI[OB MOU JIeBITUKIIACCHUKY MPUIIUIU K eJUHOMY MHEHUIO:
«MBpbI M3y4aeM MaTeMAaTHKY, YTOObI J0Ka3aTh HAIl YM U TPYLOIIO-
6ue By3aM U paboTomaTensiMm». ECIU UCXOMUTH U3 3TOU Hopmy-
JIUPOBKM, MaTeMaTHKa cama 1o cebe He MMeJla 3HaUeHus. Perire-
HYe MaTeMaTUUYeCKUX 3a/lay IIPeBPaIIiaioch B TSHKENYIO aTIeTHKY,
HaKaYMBaHNe MYCKYJI0B, 6€CCMBICTIEHHYIO IEMOHCTPAIUI0 MHTEI -
JIEKTYATbHOM MOIIY, HYFHOE YIIPasKHEHYe Pafiyl CTPOYKU B Pe3IOME.
1 6BLT MIOJABIEH 3TUM OTBETOM, HO IIKOJIFHUKOB OH 00pafjoBal,
0Tuero s1 OB IToJaBIeH elrle O0IbIIIe.

[IIROTBHUKY ObUTH ITPaBbL. Yueba HallOMUHAET COCTSI3aHUe, UTPY
C HyJIeBOM CYMMOM *, ¥ MaTeMaTVKa BbIIOTHSIET QYHKIWIO Mexa-
HM3Ma COPTUPOBKU. HO IITKOIBHYUKY He 0CO3HABAIN BBICIITAY CMBICTT
MaTeMaTHKH, a 51 He YMeJI UM ero [10Ka3aTh.

* TepMHH TEOPUU UTD. BBIMIPHINI OJHOTO UI'POKA PaBeH MPOUTPHIITY Apyroro. [Ipo-
CTEMINNY [IPUMep — HUrpa B OPJISHKY. CTPOro TOBOPsI, YDOKM MaTeMaTHUKU He SIBJISIIOTCS
TAKOU UTPOU: BCe YUEHUKU MOTYT OJHOBPEMEHHO MOIYYNTD BBICIINKI 6AJUT ¥ «BBIUTPATH»
(mnu Ha060pPOT), XOTsI, KOHEYHO, 3TO KpaliHe MaloBeposITHO. — [Ipum. nep.



[ToueMy MaTeMaTHKa JIESKUT B OCHOBE BCEro B sKU3HHU? Kak el
y/aeTcs BBICTPAUBaTh CBA3U MEKAY pa3po3HEHHbIMU 061acTsI-
MUW: MOHETBI U TeHbl, UTPAJIbHbIe KOCTU M aKIIUU, KHUTHU U Geric-
6on? [lpyurHa B TOM, 4YTO MaTeMaTHUKa — 3TO CMCTEMa MBIIIJIe -
HUs, a Tro6ast mpobaeMa B MUPe pelllaeTcss MbIIITIeHEM.

A Uiy 0 MaTeMaTHKe 1 06pa30BaHUMU C 2013 rojla — MHOIA IS
Slate, The Atlantic v Los Angeles Times, HO B OCHOBHOM JIJIsi MO€ro 6710-
ra «MaTeMaTHKa C IYPALKUMU PUCYHKAMU». YUTATETU TTOCTOSTH -
HO CIIPAIIMBAIOT: [TI0YeMY I IUIOX0 pUCYI0? CTpaHHbIi Bompoc! Eciau
1 YroIlal0 TOCTeN COHABMYAMM, HUKTO He MHTEPeCyeTcs, Iouyemy
1 He TIPUTOTOBMWJI CHOTCIITMOATETBHYIO0 KYPUILY IT0]] alleTbCMHOBBIM
coycom. To ke camoe C MOUM «U300pa3UTETbHBIM KCKYCCTBOMD.
A1 Mor 6bI Ha3BaTh 3TOT 6710 «MaTeMaTHKa C TYYIITUMU PUCYHKAMHU,
Ha KOTOPBIE 51 CTIOCOOeH; UeCTHOE CJIOBO, PeOSITa, s CTapaloCh», CMbICTT
ocTasicst ObI TEM sKe, HO 3TO MPO3BYJasIo ObI CIMIITKOM TaTeTUYHO.

Mot Iy Th Xy/JO’KHWKA HAYaJICs B TOT JeHb, KOTZa 1 HapUCOBaI
Ha JJOCKe C006auKy, YT00BI MPOWITIOCTPUPOBATH PellleHre 33jauH,
¥ HaJIo MHOM PAcXOXOTAINCh TaK, KaK HUKOTIA 32 BCIO MOIO Kapb-
epy. Mos 6e3japHOCTh HaCMeIIWIa U IIIOKKPOBaJIa IIIKOJIbHUKOB,
HO B KOHEYHOM MTOTe OHY COUIH €€ IT0-CBOeMY MUJION. YacTo MmaTe-
MAaTHKa I10X05Ka Ha COPeBHOBAHME C BBICOKMMU CTaBKaMU; KOTa
6e3yCI0BHBIM SKCIIEPT B 3TOM HayKe OKa3bIBAe€TCS COBEPIIIEHHO 6e3-
JlapeH B YeM-TO J[PYTOM, 3TO OUEIOBEUMBAET €T0, a B JAJTbHEUIIIEM,
BO3MO>KHO, OUEJIOBEUUT 1 CaM ITpeiMeT, KOTOPbIH OH BefeT. C Tex
[I0p CAMOYHUUMKEHKWE CTAJI0 KIIFOUeBhIM 3JIEMEHTOM MOEH Ieja-
TOTMKU; BBl He Hal/[eTe TAKOTO COBETA HU B OJTHOM METOANYKE JIJIsI
yuuTeNnel, Ho, BbI 3HaeTe, 3TO paboTaeT.

Yairie BCero Ha CBOMX YPOKaXx 1 TEPIUIIO ITOpaskeHrie. MOUM yue-
HUKaM Ka’KeTCsl, YTO MaTeMaTHUKa — 3aTXJIbIN MMOABAI, I7ie Ty/a-
CIOJIa ITHBIPSIIOT 6@CCMBICTIEHHBIE CUMBOJIBL. [IeTH IMOKUMAIOT IIIe-
YaMu, U3y4aroT Xopeorpadrio ¥ BaILCUPYIOT He B TaKT.

Ho B yJjauHble JHU OHU BUIAT HalIeKU MPo0IeCK CBETa U 0CO-
3HAIOT, YTO MaTeMaTHKa — 3TO He MOojBaJl, a IOTANHOM [T0/I3eM-
HBIM JTAOMPUHT, COIUHSIONINI BCe, YTO OHU 3HAIOT, ¥ BCE OCTaJTb-
HOE, YTO TOJIBKO eCTh Ha cBeTe. [IIKOTbHUKY ObIOTCS HAJ| 3a/laUaMU,
(haHTazUpyIOT, MPOBOSAT MapaJIIesTv, PBYTCS BIIEPE[T, U ITOCTEIIeH -
HO MX HAaCTUTAeT HEYJIOBUMOE CYaCThe — MOHUMAaHUe UCTHUHBI.
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MATEMATUKA C OYPAUKUMU PUCYHKAMMU

.. Bbl Xe MeHs no-npexHemy

|
Kak muaol yﬁaxaere, npabga?

f /
Tl TaK 4ygobuuiHo Coﬁaka
pucyeuws.
Tenepb Mbl He Soumcs
Jla npsm! 310 Sbin puckobatb U geaatb OWUIKU.
nocaegHuii 2603gb Huyez0 CTPaWHO20, €cAU Hac
6 2pod Tboell dygeT NUAUTH Takol Aowapa.
penyTauuu. .-
MNo-moemy, 310
nodega!

dTa KHUTa — He Y4eOHUK, I03TOMY 51 Oy/ly MPONYCKATh TEXHU -
yeckue meTanu. (JlrobuTenu xapJkopa MOTYT 3arjIsTHYTh B IpUMe-
4JaHwus.) Ha ee cTpaHUIIaxX Bbl 00HAPY>KUTE HECKOIBKO YPaBHEHUH,
HO JTaJKe caMble KOIIIMapHble U3 HUX — He 6ojlee ueM yKpalleHuUs.
51 X0Uy COCPEOTOUNTECS Ha TOM, UTO, Ha MOU B3TJISIf, COCTABIISIET
WICTUHHOE Ceplle MaTeEMATUKK, — Ha KOHIENIUAX. KaKIbIv pasjien
3TOU KHUTH IOCBSIIIeH TOMY WIVM MHOMY ITe3asKy, HO BCe OHU, KaK
CeTh MO/I3eMHBIX TYHHeIeH, 00 beUHEHBI OJJHOUM OO0JIBITION UIeel.
KaK 3aKOHbI FeOMeTPUY OTPaHNYMBAIOT HAIIIH IM3aMHEPCKUE UIEU ?
Kak MeTofibl BEpOSITHOCTU OTKYIIOPUBAIOT HEKTap BeuHoCTH?! Kak
KpOIlleYHbIe MMPUPAIIEeHNs JAI0T KBAaHTOBbIE CKauKu? Kak cTaTu-
CTHKa IPUBOJUT B MOPSIZIOK 6@3YMHOE PacIioa3aHue peayTbHOCTH?
JTa KHUra BbIBe/Ia MeHS B IMKOBUHHLBIE MeCTa. Hafieroch, 4TO 3TO
MIPOU30M/IET U C BAMU.
BEH OPJIVIH, oRTS6pb 2017
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OYMATD
KAK MATEMATUK

0 IIpaBJie FOBOPSI, MaTeMATHKU He JIelal0T HUYEro 0Co-
6enHoro. [IpuxebpIBaoT Kode, XMypsiCh Ha rpudens-
HYIO JJOCKY. IIpuxyeOBIBAIOT Yail, XMYpsICh Ha KOH-
TPOJIbHBIE YUEHUKOB. [IpUXIe0bIBAIOT TUBO, XMYPSICh
Ha JI0Ka3aTeJIbCTBO, KOTOPOe 3allMCcally rofl Ha3a/l U B >KU3HU 00JIb-
111e He [MOMMYT.
TaK MPOTEeKaeT UX JKU3Hb: PA3HO0Opa3Hble HAITMTKY, HAXMYPEH -
Hble ODOBU 1 Pa3MBIIIUIEHU S, IIPESK]E BCETO Pa3MbIIIUIeHUSI.

+2+3+4+5+
.. +98+99?
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BuguTe 11, B MaTeMaTHUKe HET (GU3NUECKUX 00BEKTOB: HET
HEOOXOIMOCTH BBIUUCIATH KOHI[EHTPAIINIO0 XUMUUECKUX BEII[ECTB,
YCKOPSITh YaCTHUIIbI, COTPSICATh (PUHAHCOBBIE PHIHKU. MaTeMaTUKU
IIPOCTO IYMAIOT, BOT U Bce. Koryja Mbl IPOBOAUM BBIUKCIIEHUSI, MBI
IpeBpailiaeM offHY abCTPAKIHIO B IPYTYi0. KOT/ia Mbl BEICTPaBaeM
IOKa3aTeNIbCTBa, MBI [TEPEKUIBIBAEM JIOTUUECKUE MOCTUKU MEKIY
B3aMMOCBSI3aHHBIMU UiesiMU. Korjja Mbl ITUIIEM aJITOPUTMBbI UITH
KOMIIBIOTEPHBIE TIPOrPAMMBbI, MbI IepefoBepsieM 3JIeKTPOHHO-
MY MO3IY 3a/jlayi, ¢ KOTOPBIMM He MOTYT CIIPAaBUTHCS HAIIU CO6-
CTBEHHbIE BOJITHUCTbIE MO3I'H, CJIUIIKOM MeJJIeHHbIE WU CJIUIII-
KOM I1e€perpy>KeHHbIe.

Ka>KJblil TOJ, MPOBEIEHHBIM B KOMIIAHUM MaTeMaTUKHU,
s1 ©3y4al0 HOBbIE CTUIM MBIIIJIEHNS, HOBBIE CIIOCOOBI KCIIOIb30-
BaHWUSI [TEPBOKIACCHOTO MeXaHW3Ma, CIIPSTAaHHOTO BHYTPU Yeperna
Y TOHOTO Ha BCe CIy4au >KU3HU. Kak 0CBOUTD UTDPY, IOKPYTHUB ee
npaBuia? Kak COXpaHUTH MBICIH Ha Oyyiee, 3alKMCcaB UX KPIOYKO-
BaTBIMU rpeyeckuMU GyKBaMu? Kak YUUTHCS HA CBOUX OIMIMOKaX,
CJIOBHO 3TO aBTOPUTETHBIE Ipodeccopa? U Kak He TepsiTh TBEPAOCTH
Iyxa, KOI/[a /IPAaKOH Xaoca HACTYIaeT Ha MATKU?

B o6111eM, MaTeMaTHKa — 3TO0 paboTa yma.

A Kak HacuyeT XBaJIeHOU MO0JIh3bl MAaTeMAaTUKU B ITOBCETHEBHOM
>RU3HU? OTKY/Ia Ha TOPU30HTE YMCTOMN MBIC/IU TOSABJISIFOTCS CMapT -
(dombI, KOCMUYeCKUe Kopabiu 1, He K HOUU OyJeT MOMSIHYTa, Tap-
reTUpOBaHHasl pekiIama? O, TepreHue, IpysKulile. Bcemy cBoe Bpe-
Ms1. Mbl JOJKHBI Ha4aTh C TOTO, C Yero HaUuMHAeTCsI BCSI MaTeMaTH -
Ka, TO €CTh C UTPHL...
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I'maBa 1

KECTKUE
KPECTUKWN-HOJIUKWN

YTO TAKOE MATEMATHHA?

AULVNILVIN HVH QLVINAT | 91DVh

KOB, KOTOpBIe IT06pOCcaIv CBOU JIeTAOIIIME TapeIKu ppUcC-
6u U CrpYAMINCH, YTOOBI CHITPATh — BOT Y’K Uero HUKAK
He 0’KUJIaJT — B KPECTUKU - HOJTUKMU.

B03MO>KHO, BBI YCIENIN YOEIUTHCSA Ha COOCTBEHHOM OITBITE, UTO
KPEeCTUKU-HOJIUKU CMEPTEIbHO CKYYHBI (B MEIULIMHCKOM CMBICIIE
CJ10Ba). 13-3a TOT0, UYTO BO3MOYKHOCTEH [IJIsI X0[ja HUYTO>KHO MaJio,
OTIBITHBIE UTPOKH OBICTPO 3aIIOMUHAIOT ONITUMAJTBbHYIO CTPATETUIO.
BOT KaK IIPOXOJsT BCe MOU ITapTUM:

: - X X x|@
- 0

X%, ewe

0gHa uzpa
npobaAunace.

O JHaKIBI HAa MMKHUKE B BepKiIy s yBU e/ IPYIIy MaTeMaTH -

O X
\o

X |ol %
T
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MATEMATUKA C OYPAUKNUMUN PUCYHKAMMU

Eciu 06a UrpoKa XOpOIIIo IIOHMMAIOT [IpaBUIa, BCe IapTHUU pa3
3a pPa30M IIPOXOJSIT BHUUBIO — MeXaHHU4YecKH, 6e3 mpocTopa Iisi
TBOPUYECKOU MBICIIH.

Ho Ha TOM NUKHKKE B BepKiIy MaTeMaTUKU UTPaTy B HEOObIU -
HbIe KPeCTUKU-HOIUKU. Ha UX UTPOBOM I0JIe KasKlasi U3 NeBITU
KJIETOK JIeJINJIAch ellfe Ha JIeBSITh KIeToueK":

| 3
& [H| F
SSENE=S

Koryia s1 IprCcMOTpeICsl, OCHOBHBIE IIPAaBUIa IPOSICHUIIUCH:

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

2. EcAu uzpok HadupaeT Tpu KpecTuka UAu HOAUKa
Ha ogHoU npamol, oH BbluzpbibaeT MUHU-MoAE.
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3. Kozga uzpok 6bluzpbiBaet Tpu MUHU-MOAS
Ha 0gHOU npamol, oH BbluzpbibaeT uzpy.

iH—

AULVNILVIN HVH QLVINAT | 91DVh

Ho rmoTpeboBanock 4yTh 60IbIIIE BpeMeHU, YTOOBI TOHSTH CaMOe
Ba)KHOE TIPABUJIO:

Bbl He MoO>KeTe IIOCTAaBUTH KpeCTUK UJIN HOJIUK B KIE€TOYKeE
Ha NPOU3BOJIBHOM MUHH -1T07Ie. Bce 3aBUCUT OT IPeJbIAYINEro Xoa
IIPOTVBHYKA. BbI JO/DKHBI UTPaTh HA TOM MHUHHU-IIOIE, KOTOpOe
COOTBETCTBYET KIIETOUKE, IJ{e OH IIOCTABII CBOM KPECTHUK WIN HOJHK.

(A 0T TOTO, ITie 8bl TIOCTABUTE CBOY KPECTUK WIIU HOMKK, 3aBUCHT,
Ha KaKOM MUHU-TI0JIe OH Oy/IeT UTPaTh JasblIile.)

EcAu 9 ctabaio ...Tbl goAXeH noctabutb
KpecTuk 3geck... HOAUK TGM.

3 = [$] 3£

A CEi e B EE: S
[ Eimbak =

npabbili HUXHUT KBagpaTtuk npaBoe HUuXHee MUHU-NOAE

A ecAu Tbl cTaBuulb .9 goAxeH noctabutob
HOAUK 3Qecb... KPecTuK TyT.

e pHAE e
H= M F= Sz E:

BepxHUli LieHTpaAbHbIl kbagpaTtuk BepxHee LieHTPaAbHOE MUHU-TOAE

3F pHE 3 |#E| 3
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MATEMATUKA C OAYPAUKUMUN PUCYHKAMMU

9TO MpPUJIAeT UTPEe CTPATETUUECKUM 3JTIEMEHT. Bbl He MOsKeTe CTa-
BUTH KPECTUK WIN HOJIUK I7Ie YTOAHO. BbI JOIKHBI PACCUUTATh, Kya
Balll XO] IIeEpeHAIIPaBUT Balllero MPOTUBHUKA U Ky/la €ro XOJI Iepe-
HAIIPaBUT BaC — U TaK Jajiee, U Tak gasee. (ECTh BCEro 0/JHO UCKITIO-
YyeHMe: eCJTU Balll IPOTUBHUK IIepeHAIpaBIIseT Bac Ha [10jie, KOTOpOoe
y’Ke ChITPaHo, TTO3IPaBJISII0 — BbI MOFKeTe BBIOPATh TI000€ Ipyroe.)

B uTOre CIleHapUU UTPHI BBITTISIAT 3KCIIEHTPUYHO: UTPOKU JIer-
KO TepPSIIOT 110 IBa-TPY KPeCTUKA WIM HOJIMKA Ha OHOM TMHUN. Kak
6ynTo 3Be3ma 6ackeTO0Ia YIIYCKAaeT OTKPBITYIO Ilepefavy U Kuja-
eT MSY B TO/my. Ho B 3ToM 6€3yMuu ecTh MeTo]l. UTpOKY JYMAIOT
Ha HECKOJIBKO XOZIOB BII€Pe]], B 3aBUCUMOCTH OT TOTO, UTO PP -
HMMaeT IPOTUBHUK. OCYIIeCTBUB XUTPYIO aTaKy Ha MUHU-TIOJIE,
BBI OCTAeTech B [ypaKkax Ha O0JIbIIOM I0JIe, 1 HA000pOT — 3TO-TO
¥ BHOCUT HapsPKEHUE B IIPOIIECC UTPHI.

BpeMsi OT BpeMeHH §I UTPAl0 B JKECTKUE KPECTUKU-HOJIUKUA
C MOMMM YU€HWKaMM?2; OHU HACTa>KIal0TCS CTPAaTerue, maHCcoM
mo0eIUTDb YUUTEIIS U, UTO CAMOE CYII[eCTBEHHOE, OTCYTCTBUEM TP -
TOHOMETpUUYeCKUX (PYHKIMU. HO YacTeHbKO KTO-HUOYIb U3 HUX
3aCTEeHYMBO CHpamuBaeT: «Hy, MHe, KOHEUYHO, HPAaBUTCS UTPa,
HO KaKOoe OTHOIIIEHME OHa UMeeT K MaTeMaTHUKe?»3

41 3Ha0, KaK OOBIYHBIE JTIOTY BOCIIPUHUMAIOT MO0 IMPOdeccuio:
VHbIJIasl TUPAHUS JKECTKUX MTPAaBUI U (POPMYIIbHBIX MPOIIENYP, I/Ie
He 60JTbIITEe PA3HO0OPA3WS, UeM, CKasKeM, B 3aII0OTHEHUN CTPAX0OBOT0
CBUJIETEIHCTBA WM HAJIOTOBOM JeK/Tapalivu. BOT puMep 3a/Iauky,
KOTOpasi aCCOLIUUPYETCSI C MAaTEMATUKOM:

Haligu nAouiagb U nepumeTp NPsSMoy20AbHUKOB Ha 3TOM YepTexe.
6




dTa 3ajayka, BepOsSITHO, CMOKeT 3aHSATH Balle BHUMaHUe
Ha [Tapy MUHYT, XOTSI BCKOPe BBl abCTparupyeTech OT reoMeTpuye-
CKOT0 CMBICTa. [lepumeTp 6osbiiie He 6yeT 03HAYaTh AJIUHY TUHUU,
OTrPaHUYMBAIOIIEN MTPSIMOYTOIbHUK. OH ITPeBPATUTCS IIPOCTO-Ha-
IIPOCTO B YABOEHHYIO CYMMY IBYX uncenl. Kak U B 0OBIYHBIX Kpe-
CTUKaX-HOJIMKAX, BCe CBeleTCsI K IPUMUTUBHBIM BBIUUCIIEHUSIM,
He TPeOYIOIVM MHTE/UIEKTYalIbHOT0 HallPsSKeHNsI. 371ech HeT MecTa
(aHTa3uM, HET BHI30BA BAIIIKM CITIOCOOHOCTSIM.

Ho MaTeMaTHKa He OrPAaHUYNBAeTCsI OYXTraITepCKUMU BBIUMC-
JIEHUSIMU, ee TTOTeHI[1aJl Fopa3io Iupe. MaTeMaTHKa MOKeT ObITh
TIEP3KOU 1 YBJIEKATEIbHOM, YCIIeX MOSKET 3aBUCETD OT batarca Tep-
MeJIMBOCTU M aBaHTIOpU3Ma. [lonpobyem rnepedopmMyIrupoBaTh
PYTHUHHYIO 3a[ja4y, IPUBELeHHYIO BhIIlle, B TAKOM JyXe:

Mpugymal gba npamoyzonbHuka, Ytodbl y nepbozo dbiA doAbule
Nepumetp, a y B1opozo dblra donbwe NAOWAgb.

.
X XM...

/
0-0-0!

JTa 3ajaukKa y>Ke 10-HACTOsIIeMy 3axBaThIBatoIasi. OHa 1po-
THBOIIOCTABJISAET IUIOIaAb M [IepUMeTD. Bbl He IPOCTO M0/Ib3yeTech
dopmyroii; B mporiecce penreHUst BAM He0OX0JUMO IOCTUYD CYTh
MpSIMOYTOIbHMKA. (CIIOMIephl — B IPUMeYaHUsIX%.)

Wy Kak HacyeT TaKoro:
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Mpugymal gba npamoyzoAbHUKa, YTODbI MepumeTp nepBozo OblA
Bgboe donbwe, Yem nepumetp Btopozo, a naowage Btopozo Bgboe
donbule, Yem naousage nepbBozo.

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

3a ABa OBICTPHIX IIara MbI II€PECKOYUIIN OT COMHaMOYIUYeCKU
HYIHOM PaboThI K JOBOJILHO JIFOOOTIBITHOM HEOOJIBIIIOM I'OJIOBOIOM -
Ke, Y Y IIeCTUKIIACCHUKOB I'OPSAT I71a3a, KOTAa 1 3aKUABIBAI0 UM 3Ty
33/lauy B KauecTBe JJOTIOTHUTEILHOI0 BOIIpOoca Ha UTOTOBOM 3K3a-
MeHe. (OTBeT — ONSITh-TAaKU B IPUMEYAHUSIX.)

TBopuecTBO TpebyeT cBOOOIbI, HO OZHOM CBOOO/IBI HEIOCTATOUHO.
[IceBIOT0I0BOTIOMKA «HAPUCYUTE ABA MPSIMOYTOIbHUKA» TIOAPA3Y -
MeBaeT He TOJIBKO CBOO0Y, HO 1 Hen30e3KHOCTh CKYUHbIX MaTeMa-
TUYECKUX BbIUMCIIeHUH. ['0JT0BOJIOMKA [IOJI>KHA ObITH HelpecKasye-
MOM, YTOOBI BBI3BATh HACTOSIIVI TBOPUECKU IIOPHIB.

BepHemcs K 3KeCTKUM KpeCTUKaM-HOJIMKaM. Y Bac eCThb BCe-
r0 HECKOJIbKO BAapMAHTOB KayK[OTO XOfa — BEpPOSITHO, TPU WU
yeThbIpe. X JOCTAaTOUHO, UTOOBI BKIFOUMIIOCH Ballle BOOOpaskeHue,
Y He HaCTOJIbKO MHOTO, UYTOOBI BbI 3aX1€OHYIUCH B MOpe beccueT-
HBIX ATbTepHATUB. VIrpa mpejicTaBisieT cOO0M rapMOHUIO JKECTKUX
MIPaBUJI ¥ CBOOOIBI BEIOODA.

Y 3TO BeIUKOJIeITHAsI WITIOCTPALIYS TOTO VIOBOIBCTBUS, KOTO-
poe IoCTaB/IsIeT MaTeMaTUKa: TBOPYECTBO, IIOPOsKIeHHOe Hellpe-
CKa3yeMOCThI0. [[pUBBIUHBIE KDECTHUKU -HOITUKYU — 3TO MaTeMaTH -
Ka C TOUKY 3peHUsI O0IBIIMHCTBA TI0fiel; JKeCTKIe KPeCTUKU -HO-
JIUKYU — 9TO MaTeMaTHKa, KaKOW OHa 0J’KHA OBITh.



Matematuka gas MaTtemaTuka, Kakoi
doAbWuUHCTBa Atogel OHA goAXHa ObiTb

BbI MO’KeTe HalTU MHO>KEeCTBO apTyMEHTOB B IT0JIb3Y TOTO, UYTO
8ce TBOPUECKUE ITOPHIBbI CTPEMSITCSI HAPYIIUTh YEeTKUE MTPaBUIa.
ITo cnoBam dum3mKa Pruuapza PeriHMaHa, KTBOPYECTBO — 3TO BOOO-
pasKeHUe B HaJIe’KHOM CMUPUTETBHOM pyoOariike». }KecTKe IpaBU -
7la coHeTa — «VYKiafbiBaics B putm! Cobrofaii myiuny ctpoku! Crie-
v 3a pudmoBKoti! OKett... a Terepb BhIpaskaii CBOIO JIF000Bb, BUJTb-
sIM ThI Har [llekcrup!» — He OrpaHUYMBAIOT, @ COBEPIIEHCTBYIOT
MacTepcTBO. Ui Bo3bMeM, K IIPUMepY, CIIOPT. ®YyTOOTUCTHI 0TI~
>KHBI JOCTUYb OTIpefieIeHHOM 1enu (3abumb Msiu 6 éopoma), ciie-
Iys1 TBEPIIBIM MpaBUIaM (He/lb3st dompazusamscsi 00 Msiud pykamu,).
B mporiecce UTPbl OHM M300peTAI0T yIap «HOKHUIAMU» (yap yepe3
ce0s1 B afileHNM) WIM yJap «PbIOKOI» (yAap rojioBOM B IMaJleHUN).
[IpeHebperasi IpaBUIaMU, BbI TepsieTe U3SIIECTBO. [Jayke aBaHTap -
HOE€ WCKYCCTBO — 3KCIIepUMEHTATbHBIN (DUITHM, IKCITPECCUOHUCT -
CKast KapTUHA, MPOo(deCcCHOHATbHBIN PECTUHT — 00peTaroT cuiy 671a-
rofapsi TOMY, 4TO BBIOOp CPEICTB CAaMOBBIPasKeHUsI OTPAaHUUEH.

MaTeMaTHKU JeNaloT elfe OAWH KOHIENTYalbHbIM mar. Mbl
He IIPOCTO CeflyeM 3apaHee 33[[aHHBIM IIpaBUJIaM — MbI U30-
OpeTaem MX U 3aUTPHIBaeM C HUMMU. MbI JleJlaeM TPEeJII0I0KeHNE,
BBIBOJIUIM €T0 JIOTUYECKYE CJIEAICTBUS — U €CJIV OHU BeYT B HUKYZA
WJIY, UTO FOPas3/o Xy>Ke, eC/Iv OHU HABOJSAT CKYKY, MbI UIIIEM HOBBIMI
1 6oJTee MIIOMOTBOPHBIM MYTh.
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MATEMATUKA C OYPAUKNUMUN PUCYHKAMMU

Yepes Touky P, He Aexawyto Ha npamoi L, npoxogut ogHa
U TOAbKO OgHa Mnpamas, napaarenbHas L.

XM... Movemy
ogHa? Moyemy
He gbe?

A Moxer,
HU 0gHOU?

L

Hampumep, 4TO MPOU30M/IET, €C/IU sI YCOMHIOCh B TIOCTYJIAaTe
0 MapasIeIbHBIX MPSIMbBIX

EBKIN[ M3JI0>KWII 3TOT 3aKOH [MapajUIe/IbHbIX IIPSIMBIX [IpUMep -
HO B 300 r'ofTy J10 H. 3.; OH IIPUHSJI €r0 KaK JIOJKHOe Y Ha3Baml pyHa-
MeHTAJTbHBIM ITPEJIITOIOKeHMEeM («ITOCTYIaTOM» ). ETo mpeeMHUKYU
COUWIM 3TO HECKOIBKO CMEXOTBOPHBIM. MbI IeICTBUTEIBHO JTOJPKHBI
IIPUHMMATh Ha BEpY JaHHOe yTBepsKaeHre? MosKeT ObITh, €r0 MO3K-
HO [I0Ka3aTh? Ha MPOTSI>KeHUH IBYX THICIYEIETUM YUeHbIe KOBBIPSI -
JIX 3TO IIPaBUJIO, KaK BOJIOKOHIIE MsICa, 3aCTPSIBIIIee MeKAY 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 aJTb-

Het napaanenbhblx  OgHa napaArenbHas Heckonbko
NPAMbIX npamas NaparAeAbHbIX MPSMbIX
/ "NA o
! \_‘.\ !
W
P f .".1
'
' "! P
] If '!
' 7
' s '/




TEePHATHUBHBIM reOMETPHSIM, ITie CJI0BA «IIapAJUIETbHOCTD U «IIPS-
Masi» UMEIOT COBEPIIIEHHO JPYroi CMBICIL

HoBoe nipaBuiio — HoOBas Urpa.

To >ke camoe paboTaeT B CIyJyae C JKeCTKUMU KPeCTUKaMU-HOJIK -
Kamu. BcKope Iocsie Toro, Kak s CTajl IPoaraHgupoBaTh 3Ty UTPY,
S YBUEN eJUHCTBEHHYI0 TEXHUUYECKYIO IeTallb, HAa KOTOPOM BCe
mepsRuTcss. OHA CBOJUTCS K BOIIPOCY, KOTOPOTO 5 Y3Ke KacasiCsi paHb-
mre. Kak 6bITH B TOM CJTydae, eCJIi MOM MPOTUBHUK [IepeHaIpaBiseT
MeHsI Ha MUHH-T10JIe, KOTOPOE Y3Ke ChITPaHo?

Celiuac MOM OTBET COBITA[IAeT C T€M, KOTOPBIN s IPUBOJIVII BBIIIIE.
EC/IV MUHM - TT0JI€ Y3Ke ChITPaHO, BBl MOSKeTe BhIOPATh JIF060€ IpyToe.

Ho...
9 xe yxe Buluepan ezo!

Téol xog.
BepxHee neboe MuHu-MoAe.

=

2
d

ctapoe npaduno HoBoe npaduno

TeMm xyxe.

N
Crabb Tam KpecTuk
6 Atodom cayvae.
;Q s
\_.-'

Ho M3HayaJibHO MOW OTBeT ObLI ApyruM. [Io Tex mop, moka
Ha 3TOM MUHHU-II0JIe OCTAIOTCS MyCThie KIeTKU, BaM He00X0JuMO
WUTY TYa U [ellaTh X0]T, Aa>Ke eCJTU OH JIUIIIEH CMBICTIA.

9TO KayKeTCsI MeJIOUbI0 — BCEro JIUIIb OJlHa HUTh B robeeHe
uUrpel. Ho mocMOTpUTE, Kak BCSI TKAaHb PACIyCTUTCS, €CIU TOTSI -
HYTb 3a Hee.

3
Hy
E:D

| T

0... Hy, Toega ctabs .
KpecTuk 2ge yzogHo! [
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<2E fl MOKayKy CyTh CTApOro IIpaBuia C IOMOIILIO ,H66IOTHOﬁ CTpa-
= TETuH, KOTOPYIO 1 OKPECTUI (B ITOPhIBE CKPOMHOCTH) «TaMOUTOM
3 OpnuHa»:
X
(aR CraBbTe KpecTuk B LieHTpanbHol TMpoTUBHUK CTABUT HOAUK Choba cTabbTe KpecTuk
= KATKE LIEHTPAABHO20 MUHU-MOAS. 2ge-HUdygb ewe. B LieHTpanbHOl KAeTKe.
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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
B LieHTpanbHOl KAETKe. YTO-TO MOHUMAT®... 6 LieHTpanbHOl KAeTKe.
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U cHoba. U cHoba.

VHBIMU CIIOBAMU, KPECTUKU JKEPTBYIOT LIEHTPATbHBIM MUHU -
I0JIeM Pafy BBIUTPBIIIHON MO3UIMKU HA OCTABIIMXCS BOCHMU.
s1 rojIara’i, UTo 3Ta CTPAaTerusi BechMa KpyTa, I0Ka YN TATeNN He YKa-
3a7I1 MHeE Ha ee I7y00YaNINy0 TIYIOCTh. [amObuT OpivHA [aeT
HeOOJIbIII0e TIPEUMYIIIECTBO, HO €r0 JIErKO PACIIMPUTh 0 TapaHTU -
POBAHHO 6eCIIPOUTPHIIITHOM CTPATernn®. Bol MosKeTe [0;KePTBOBATh
He O[JHM MUHH-TI0JIEM, a BYMsI, 3aBO€BAB IIPY 3TOM II0 [IBa Kpe-
CTHKA Ha OHOM IIPSIMOM Ha OCTABIINXCS CEMU MUHU - [TOTISIX.

1 6BLI CMyIIIEH U ITepedOpMyINpOBajl CTapoe MPAaBUIO0 — JIerKast
IepeHacTPoriKa, KOTOpasi BAOXHY/IA B JKECTKUE KPeCTUKU -HOTUKHU

3 |3 |3 adkaia
HOBYVIO >KU3Hb.



HoBoe mpaBWJI0O — HOBAsi UTpa.

VIMeHHO TaK pa3BMBAETCsI MaTeMaTUKa. Mbl BbIOMpaeM ITpaBUiIa
Y HauMHaeM UrpaTh. Korjia urpa HaM npreiaeTcsi, Mbl MeHsIeM ITpa-
BuUTa. Mbl BBOAMM HOBbIE OTPAaHUYEHUS U CMSITYaeM cTapble. Kask-
Jloe HOBOBBeJIEHIeE BIeYeT 3a C00011 HOBBIE TOJIOBOJIOMKU U BBI30BHI.

[To 60JTBIIIEM YAaCTU MAaTEMATHUKU He ObIOTCS Hafl Yy>KMMU 3araj]-
KaMU, a ©300peTalT CBOU COOCTBEHHBIE, UCCIeTysl, KaKKe OTPaHU -
YeHUs IIPUBOJISIT K UHTEPECHbIM UT'PaM, a KaKre — K HaBOASAIUM
CKYKY. B KOHIIe KOHIIOB IOCTOSIHHASI CMeHa MPAaBUJI U MTePECKOKU
OT OJTHOM UTPHI K IPYTOM CTAaHOBSITCS IIOXO>KY HA OTAETbHYIO TPAH -
JIM03HYI0 HECKOHUYAeMYI0 UTDY.

MaTemaTHKa — 3TO JIOTUUecKasi UTpa Mo u300peTeHUI0 JIoThYe -
CKUX UTP.

Bcst vcTopusi MaTeMaTUKU CHOBA ¥ CHOBa UJITIOCTPUPYET 3TOT
Te3UC. JIornuecKue roJI0BOJIOMKY M300PETAIOT, PEIIAIOT 1 N300peTa-
IOT CHOBa. HarpumMep, 4TO MPOU30MIET, €CJTU S TIOJITPABITI0 3HAKOMOE
ypaBHEHME U 3aMEHI0 [IBOUMKY 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 comitu! f mpeBpaTuMI 31eMeHTapHOe ApeBHee YpaBHEHNE,
MMeolllee MHO>KeCTBO pellleHUM B IeIbIX UKcIaxX (HanpuMmep, 3, 4
U 5), B CaMyI0 JJOCA[HYIO 3a/ilauy, C KOTOPOU KOI'a-Iu00 CTaIKUBa -
JIOCh YeJI0BEeYeCTBO, — B BEJIUKYI0 Teopemy depma. OHa TPEBOKU -
JIa MBI MaTeMaTHKOB OKO0JIO 350 JIeT, HO B 1990-€ rofibl FeHHhalb-
HBIN OpuTaHeI* 3amepcs Ha yep/iake M BBIIIE IPUMEPHO HecsITh
JIeT CITYCTSsI, MYyPSICh Ha COJTHEYHBIN CBET, C TIOKA3aTEeIbCTBOM, UTO
ypaBHEeHNe He MMeeT I1eJIOUMCIeHHBIX pellleHUM, eCIu CTelleH!
HEU3BECTHBIX O0JIbIIIE IBYX’.

*  Duppro Vatinc (pof. 1953), npodeccop IIpUHCTOHCKOrO YHUBepcuTeTa. — I[Ipum. nep.
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x=0, y=-4 J
x=1 y=-3 * v
x=2, y=0
x=3, y=5 i
x=-1 y=-3 e .. d
CAUWKOM MH020 gaHHbIX! P

x=-2, y=0

=-3,y=5
x=1, y=-3,

x==2,y ="

A YTO MPOU30UIET, ECIIU 51 BO3bMY [[BE [TEPEMEHHBIX, CKAXKEM X
1Y, ¥ IOCTPOIO0 KOOPAMHATHYIO CETKY, YTOOBI IOCMOTPETD, KaK OHU
3aBUCST JPYT OT AApyra?

HeBeposiTHo! 1 1306pest KOOPAUHATHYIO IIOCKOCTD Y COBEPIIIVIT
DEBOJTIOLIMIO B MaTeMAaTHKe, HATISJHO M300pa3uB anrebpanueckye
WIeu, ¥ I03TOMY MHE IUIATST Kyuy JieHer. ByZiem 3HaKOMbI: MeHs
30BYT [lekapT.

ixi=-1
MocMOTPUM, #
K quy / MHUMble
370 Hac  \
npubeger... 2
* >
gelicTBuTeAbHble
[ ]

Wy IpUITIOMHUM, UTO BO3Be[IeHNe YKCIIa B KBa/[paT BCerja JjaeT
MOJIO’KUTEIPHYI0 BeJIMUUHY. A UTO, eClI¥ MBI IpUIyMaem ocoboe
YKCII0, KOTOPOEe IIPU BO3BEIEHUH B KBa[IpaT IaeT 0mpuyamesbHyHo
BeIMuuHy? 1 uTo Torma?

BoT 370 fja! MbI M306peny MHUMBIE YKCIa, OTKPHIB BO3MOYKHO -
CTH ISl UCCITeOBAHUS 3JIEKTPOMAarHeTr3Ma 1 B3JI0MaB MaTeMa-



TUYECKYIO UCTHHY I10]] Ha3BaHUEM «OCHOBHaAsI TeOpeMa anredpsi» *.
3BYYHUT HEIUIOXO0, MOKHO BKITIOUUTD B Pe3IOME.

B Ka’KIOM U3 3TUX CIydaeB MaTeMaTUKU [TOHAYAIy HeZOOI[€HU -
BaJIM IIPe0OPasKaloIIyI0 CUTY CMeHbI ITpaBwiI. depMa mosarai, YTo
€ro TeopeMa JIoOKa3bIBaeTCsl KpaliHe MPOCTO; KaK BBICHUIOCH, OH
3a0mysKaascst, ¥ ero cCOMTHIe C TOJIKY TPeeMHUKY OMINCH HaJl JOKa-
3aTeIbCTBOM HECKOIBKO BEKOB. Vzest [lekapTa 0 KOOPAUHATHOM
IIJIOCKOCTH (KOTOPYIO Ha3bIBAIOT «J€KaPTOBOM CUCTEMOM KOOPIV-
HaT» B €0 YeCTh) BHauasle Oblila BEICKa3aHa B IPUJIOSKEHNHU K (PUIT0-
copcroMy TeKCTY **; BIIOCTIEICTBUN TEKCT 3a0bIICS, a Ujiesl MOy -
YsIa CBOe pa3BUTHE. Hay MHUMBIMU YKCIIaAMU U3[IEBATTUCDH U CMesI-
JIVCh HECKOJIBKO BEKOB («HACTOJIBKO K€ HeYJIOBHMbIe, HaCKOJIBKO
becrione3HbIe», CKa3ajl BEIMKUM UTATbIHCKUM MaTeMaTHUK Kapyia-
HO?), TIOKA UX He MPU3HAIN HACTOSAIIMMHU U M0JIe3HbIMU. KcTaTH,
CaMoO CJIOBO «MHUMBIV» *** [10 OTHOIIIEHUIO K TAKMM UMCIIaM U3Ha-
YaTTbHO MMEJI0 VHUYKUTETbHBIN CMBICTT, ¥ IPUAYMAJI 3TO IIOHO-
IITeHMe He KTO MHOM, KaK JleKapT.

JIerkO HeJJOOLIEHUTH HOBATOPCKUeE UJIeU, €CI OHU POJUIIUCH
He B pe3yJIbTaTe Cepbe3HbIX PAa3MBIIIUIEHUH, a BO BpeMsi UTPhL. KTO
MOT TIPEeAITIONOKUTH, YTO HeOOJIbIIIas IepeMeHa B MpaBUiIax (HOBast
CTeleHb, HOBasl BU3yalM3allysi, HOBOe YKCIIO) IIPeBpaTUT (paHTa-
3UI0 B HEUTO O(PUIIUATBHO TPU3HAHHOE?

He gyMaro, YTO MaTeMATUKU HAa TOM IMUKHUKE JYMAIN O TAaKUX
BelllaX, KOI/la CKIIOHWJIVCh Hafl UTPOU B JKeCTKUE KPeCTUKU - HOIU -
KU. Ho B 3TOM U He 6b1710 HE06X0AUMOCTU. OCO3HAEM MBI 3TO UJIU
HET, HO JIOTUYecKasi UTPa 1o N300peTEHUIO0 JIOTUYECKUX UTP OKa3bl-
BaeT BJIMsSIHME Ha BCeX Hac.

* J[106011 MHOTOUIEH N-U CTEleH! HaJ M0JeM KOMIUIEKCHBIX UKCell UMeeT B HeM
POBHO n KOPHEeH (C y4eToM KpaTHOCTH). — [Ipum. Hayu. peo.

**  Cm.: [JekapT P. PaccyskeHre 0 MeTo/je C IPWIOKEHUSIMU. JJUOIITPHUKA, METEOPHI,
reomeTpus. — M.: AH CCCP, 1953. — IIpum. nep.

*%%  []o-aHIVIMHMCKU 3TO CJIOBO 3BYYHUT ellle Xy>Ke: imaginary, To ecTb «BooOpa-
JKaeMble». — [Ipum. Hayu. peo.
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I'maBa 2

KAK MATEMATUKY
BNOAT WWKOJIbHUKWN?

BBI, 5Ta I1aBa Oy/IeT KpaTKOM ¥ MpayvyHOMU. fI IpoITy MmpoIre-

HUs1. HO g1 CTUIIIKOM 3aHAT, YTO0BI IPOCUTH IPOITIEHUS TasKe

3a Ipyrue Bellly, HalpUMep 3a MOU [Ayllepas3sKusKarolue
YPOKU MaTeMaTUKMU.

Brl moHMMaeTe, 4To 1 MMer0 B BUAY. [I119 MHO>KeCTBa IIIKOJIbHUKOB
3aHATHCS MAaTeMAaTHUKOM O3HavaeT 3alKCaTh KapaHIaIlloM PeJII -
CaHHYIO IT0C/IeI0BaTeIbHOCTD IeNCTBUM. MaTeMaTUuecKrie CUMBO-
JIbl HAUYEro He CUMBOJIM3UPYIOT; OHY IPOCTO IUISLIYT I10 CTPaHULe,
BBITIOJTHSIST 6€CTOTKOBBIE XOpeorpaduyecKUe YIIpasKHEHUSI.

Bcs aTa MaTemMaTUKa, IpUATENb, —

[TobaceHKU U BBIZYMKH abaKa,

CILTOITb CUHYCHI JJa TpeuecKue OYKBBHI,

He 3Haualyie poBHO HHUYero*,

k‘i#
Z _
7 »3"8

* [lapopust Ha MoHoJOr MakbeTa 13 OfHOMMEHHOM mbech! [llekcnupa (akT V, cue-
Ha 5): «JKU3Hb — 3TO UCTOPUSI, PACCKa3aHHAs UIUOTOM, II0JIHAsI IIYMa U SIDOCTH, HUYEro
He 3Hayvalas». — IIpum. nep.



MecTonoAoxeHue noesga 3agaHo T ¢4q . Bel npubssanbl
K penbcam u Beickanb3bibaete us y3nob ¢ nepemerHol
CKOPOCTbIO, 3aganHol TR . EcAu owudka T

u L 03HavaeT MeHOBeHHYI0 CMepTb, Kak goAzo go
il'\'&'{f,'? (ConpoTubneruem Bosgyxa MoxHO npeHedpeyb.)

[103BOJIbTE MMPUHECTU [Ba KPAaTKUX W3BUHEHUS. Bo-TepBHIX,
s1 TIPOIITY IIPOITIEHUS] Y CBOMX YUEHUKOB 3a TO, YTO 51 YaCTO 3aCTABJISATT
MX YYBCTBOBAThH Ce0s1 KaK MePCOHA’K Ha 3TOM KapTUHKE. f MBITAICs
n30e3KaTh MONOOHBIX CUTYAIIMi; KPOME TOTO, S IBITAJICSI OTBEYATh
Ha BCe 3JIEKTPOHHbIE MTUChMa, SKOHOMUTD Ha MOPOKEHOM U I10Ce-
IIIAaTh TAPUKMAaXEPCKYI0 vallle, YeM pa3 B UeThIpe MecsIia. [1oska-
JIYUCTa, IPOCTUTE, BeMIb 1 OOBIUHBIM YEJIOBEK M HUUTO YeloBeve-
CKOe MHe He Yy3KJIO.

Bo-BTOpBIX, 1 U3BUHSIOCH [Tepel] MAaTeMAaTUKON 3a Bce HaHe-
CeHHble MHOIO PaHbL. B CBOI 3aIMTy MOTY CKa3aTh: IOCIO’KA
MaTeMaTHKa, Bbl JKMBETe B HEOCSI3aeMOU OalllHe KOJTUUeCTBEH-
HBIX KOHIIeIINI, 3aleMeHTUPOBAaHHbIX aOCTPAaKTHOM JIOTHMKOH,
II03TOMY BpSIZ] JIM s1 OCTAaBWJI Ha BallleM Tejie IIyOOKUe ITPaMBbl.
Ho 51 He HaCTOJIBKO 3aHOCYMB, UTOOBI He ITOTIPOCUTH ITPOIIEHMUSI.

BoT u Bce B 3TOM riaBe. Oberrato: ciemyroiias OymeT ropaso
6osee B3pBIBHOM, KaK U JIFOO0M XOPOIIIMI CUKBEI.
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I'maBa 3

KAK MATEMATUKY
BUOAT MATEMATUNKIN?

VT BCe OUeHB IIPOCcTO. MaTeMaTHKa I10X0>Ka Ha A3bIK.

Kypbe3Hbli SI3bIK, 51 He CTIOpI0. HachllieHHbIN, TaKOHWYHBIHN

Y TPeOYIOIMI KPOIIOTIMBOIO UTEHUSsI. 3a TO BpeMs, II0Ka
s yCIel0 MPOTTIOTUTD MATh r1aB «CyMepeR»?, Bbl, BO3MOJKHO, TaK
Y He MepeIMCTHEeTe CTPAHUILY Balllero yueOHMKa [0 MaTeMaTHUKe.
ITOT SI3BIK IIPUCIIOCOOIIEH ISl TOTO, YTOOBI PaCCKa3bIBAaTh HEKOTOPBIE
HCTOpUM (Harpumep, 0 COOTHOIIIEHUSIX MeKY KPUBBIMU U YpaBHe -
HUSIMM ), HO He B CHJIaX IIOBEIATh pyrye (Harpumep, 06 OTHOIIeHN -
SIX MKy JeBYIIKaMU ¥ BaMnupamu). [loaTomy oH 0671a/jaeT onpe-
JleJIeHHBIM JIEKCUKOHOM U I10JIOH CJIOB, KOTOPBIX HeT B [[PYTOM S13bl-
Ke. Hanipumep, jaske ecnu 51 IiepeBeny GOpPMYIY a, +i(an sin%mncos%)
Ha [IPUBbIYHbIN AHIIMICKII, OHA OCTAHETCsI 6eCCMBICITULIEH IS TEX,
KTO He 3HaKOM C psiiaMu Pyphe, TaK 3Ke KakK «CyMepKu» — 6ecCMBbIC-
JIvIia U9 TeX, B KOM He UTParoT [IOLPOCTKOBBIe TOPMOHBI.

Ho Bce-TaKu KOe B YeM MaTeMAaTHUKa — OOBIYHBIN SI3BIK. [IbITa-
SICh TOOUTHCSI TOHMMAaHMsl, MaTeMATHUKU UCTIONIB3YIOT CTPAaTeruu',
3HAKOMbIe O0JIBITUMHCTBY unTaTenen. OHU GOPMUPYIOT MBICTIEHHbIE
06pa3bl. OHU COCTABISIOT apadpasbl B CBOeM ronose. OHU POy -
CKaIOT OTBeKawlue GopMaabHOCTU. OHU IIPOBOASAT I1apasieny
MeXKAYy TeM, UTO YUTAIOT, U TeM, UTO yrKe 3HaIOT. U, KaK HU CTpaH-
HO, OHY UCIIBITHIBAIOT 3MOIIUU: PAIYIOTCsI, BECEISITCSI VI Ope3riiu -
BO KpUBATCS, KOI'Jla YUTAIOT HayYHble TeKCTHI.

3a 0IHY KOPOTKYIO IJIaBy HeJIb3sl HAYYUTh Oerio roBOpPUTH
Ha MaTeMaTHU4YeCKOM fI3bIKe, 3TO He jlerde, 4eM Hay4UTh aMepU-
KaHIIa 6er0 rOBOPUTH MO-PYCCKU. PUITOIOTH MOLYT YacaMU JC-
KyTHPOBAaTh 0 UeTBepocTUIINH [I>RepapAa Maunu XonkuHca* unu

*  Isrepapy Marnu XonkuHC (1844—1889) — aHIIMNACKUM T103T, KATOINUECKUM CBSI-
LeHHUK. — [Ipum. nep.



0 IBYCMBICTIEHHOM (ppa3e M3 37IeKTPOHHOTO0 NMChMa. MaTeMaTHUKU
TO>Ke MOL'YT PaCXOAUTHCA BO MHEHMAX I10 OIIpefieJIeHHbIM BOIIPO-
caM. Y Ka>KJIJOr0 CBOsI OpUTMHAaNIbHAas TOYKa 3peHus:, copMUpo-
BaHHas ’KU3HEHHBIM OIIBITOM U JIMUHBIMU aCCOLUALIVISIMUA.

Tem He MeHee 4 X0uy IMpPeAJIOKUTH BallleMy BHUMAHMUIO
HECKOJIPKO BOJIBHBIX I1€PeBOJIOB, HECKOJIbKO OerjiblX B3TJSIIOB
Ha CTPATEeruto, C MOMOIIbI0 KOTOPOM MaTeMaTHUKU MOIYT YUTATh
aKTyaJIbHbIe MaTeMaTUdecKue cTaTbu. HazoBeM ee Teopuei 3aK0-
pIOUeK 101%.

Kozga matematuku Bugsar 7 x 11 x 13...

1

OOBIYHO S CJIBIITY OT ITKOJIBHUKOB BOIPOC: «IMeeT v 3Have-
HUe, YUMo s IeEPeMHO’KY CHauasa: 11 ¥ 13 win 7 v 137» OTBeT («HeT»)
MeHee UHTepeceH, UeMm I100IlIeKa BOIIPoca: C TOYKU 3peHUsI MOUX
CTYAEHTOB, YMHOKeHUe — 3T0 delicmeue, onepariyisi, KOTOPYIO BbI
denaeme. ONVH U3 TPYAHEUIINX YPOKOB, KOTOPBIM 51 IIPENOJA0 UM,
COCTOUT B TOM, UTO UHOI'LA 3TO HEe MAK.

BEI He JOIKHBI BOCIIPUHUMMATH 7 % 11 x 13 KaK KOMaHy. Bel TakoKe
MOYKeTe Ha3BaTh 3T0 UMCJIO 1002 — 1, WU 499 x 2 + 3, WINU 5005/5,
unu [I>KeccrKa, iy Yucio-KoTopoe-craceT-IIaHeTy - 3eMIs, NN

* TyT MapogupyeTcsi TUINYHOE Ha3BaHKEe BBOAHOIO Kypca MaTeMaTHYeCKOTO aHa-
JI13a B aMepUKaHCKUX yHUBepcuTeTax: Calculus 101. — IIpum. Hayu. peod.
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Ctapoe fo6poe 1001*. Ho eciivi 1001 — MM, TIOX0sKee Ha MUMeHa JIpy -
TUX IPY3eM U3 MUpPa YUCe, TO 7 x 11 x 13 — MPUIYAJIMBOE U ITPOU3-
BOJIBHOE ITPO3BUIIe. ToOUHee roBopsi, 3T0 O(PUITMATTBHOE UMSI U3 CBU -
JleTelbCTBa O POSKIIeHUNU.

7 x 11 x 13 — 3TO pe3yabTaT (PaKTOpU3aIIMU (TO eCTh PAa3I0>KeHUSs
Ha IIPOCThbIe MHOKUTENIHN ), 33/IAI0IU I 00 BEMHYIO TOUKY 3peHUSI.

HekoTopsle KaoueBble (POHOBBIE 3HAHMSA: CI0KEHUE CKYUHO.
A MeHHO: 3allMChIBAaTh 1001 KaK CYMMY JBYX UucCell — IOUCTU-
He TOCKIIMBOE 3aHsTHe. Bbl MOsKeTe MPe/ICTaBUTh 3TO YKCIIO B BUIE
CYMMBI 1000 + 1, WIN 999 + 2, WIM 998 + 3, WIN 997 + 4... U TAK Jiajiee,
U TaK [iasiee, ITI0Ka BbI He BIIajieTe B KOMY OT CKYKU. DTO pa3jioske-
HMe Ha ¢JIaraeMble He TOBOPUT HaM HUUEro 0CO6eHHOTro 0 Yrcsie 1001,
IIOTOMY YTO BCE YKMCJIa MOYKHO Pa3/IO>KUTh Ha CJlaraeMble ITPaKTHye-
CKM OJJMHAKOBBIM CITI0OCOO0M (HAIIPpUMep, MOKHO 3aIIHCaTh YMCIIO 18
B BHUJIe CYMMBI 17 + 1, TN 16 + 2, WK 15 + 3...). BUBYaIbHO 3TO MOX03Ke
Ha Jie/ieHue OJTHOM Kyuu Ha fiBe. Be3 06w/, HO KonaThCsl B Ky4ax ITIYIIO.

YMHO>KeHHe — BOT HacTosiiee Becebe. YTOObI He OBITh YY;KUM
Ha 3TOM Mpa3fAHUKe JKU3HW, BAM CTOUT IPUMEHUTH IIEPBOE CTPa-
Ternyeckoe IPaBUJI0 UTeHUSI MaTeMaTUUeCKUX TEKCTOB: (hopMuUpO-
8aHUe MblC/IeHHbIX 00pa3086.

Kak MoKa3aHO Ha PUCYHKe Ha MPebIyINen CTpaHulle, YMHOKe-
HYe CBOJUTCS K CeTKaM U MaccrBaM. YKCI0 1001 MOSKHO PacCMaTpU -
BaTh B KaueCTBe TMTAaHTCKOM KOHCTPYKIIUY 13 KYOUKOB: 7 B ITUPHHY,
11 B JUIMHY ¥ 13 B BBICOTY. HO 3TO TOJIBKO Hauasio. Bl MosKeTe mpe;-
CTAaBUTh 3TO YMCJIO KaK 11 CJIoEB U3 91 KyOMKa KasKAbIH, a €CIIH BbI
HAKJIOHUTE TOJIOBY, TO YBUIWTE 7 CJIOEB 110 143 KyO1Ka B KasKIoM. Bce

* Cp: «OH CKa3an MHe, 4TO B 1886 rofiy npuayMail OpUTMHAIBHYIO CUCTeMY HyMepa-
LMY U YTO B TeYeHHe HeMHOI'MX JJHeH Iepellest 3a JBa/jLiaTh YeThIpe Thicssun. OH ee He 3a-
MHCBIBAJI, TaK KaK TO, YTO OH XOTb Pa3 [IOJyMaJl, y>Ke He CTUPAJIOCh B ITaMSITH. [IepBbIM CTH -
MYJIOM K 3TOMY IIOC/TY>KUIIA, €C/IU He oImnbaroch, Jocaza, YTo [isl BhIpaskeHUs “TpUALATH
Tpu nieco” TpebyroTcst [Be BUdPHI UK TPU CII0BA BMECTO OIHOTO CJI0BA WIIU OFHOU ITU(PHI.
JTOT HeJIeNbI¥ NIPUHIVI OH PeNIVI IPUMEeHHUTH U K JPYTUM YKCciIaM. BMecTo “cems ThICSY
TpUHAALATE” OH, HarpuMmep, roBopui “Marcumo [lepec”; BMeCTO “‘cemMb ThICSY YeThIpHA-
nuate” — ‘Srenme3Hast jopora”; qpyrue yncia 0603Havanuch Kak “Jlyrc Menua Jladpunyp”,
“Onumap”, “cepa”, “rpedpu”, “rut”, “raz”, “roren”, “Hanomneon”, “Aryctun ne Begua”.
Bmecto “nsaTbcoT” oH roBopun “neBsaTh”. Kaskoe CJI0BO MMesIo 0cO0bIl 3HAK, BPOJie KITek -
Ma, nociefHue 60blIre YKCcia ObUIN OUeHb CII0KHBL.. §I IOIBITaICS 00BSICHUTD €My, UTO
3TOT Habop 6eCcCBSI3HBIX CJIOB KaK pa3 HEYTO COBEPIIEHHO IIPOTUBOIIONIOXKHOE CUCTEME HY -
Mepanuu. f cKasan, 4To, roBopst “365”, Mbl Ha3bIBa€M TPU COTHU, IIECTH [IECSITKOB, MSTh
eIVHUL, — JIellaeM aHalu3, KOTOPOro HeT B ero ‘“umciax”, Bpogme “Herp TumoTteo” nnu
“B3byura’. dyHec MeHsI He IOHMMAJl WIU He X0Tell IOHATh» (Xopxe Jlyuc Bopxec, «®yHec,
uyno namsTu». [lep. E.M. JIbiceHKO). — IIpum. Hayy. peo.
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3TH CII0COOBI PA3/I0’KEHMSI UKCIa 1001 CTAHOBSITCSI OUeBU/IHBI O11aro-
Iaps dparTopuzanuy. Ho mouTu HEBO3MOYKHO Pa306paTh 3TO UKCIIO
63 KPOITOTIMBBIX BBIYUCIEHU, IIPOCTO ITISI/Isl Ha cOUeTaHre Hudp.

darTopuszanus — 31o JHK unicnia. brarogaps dakTopusanyu Bbl
MOsKeTe IIOHSATD, Ha UTO [IeJIMTCS JaHHOe YHUCIIO, a Ha YTo HeT. Eciu
MaTeMaTHKa — 3TO0 MacTep-KiIacc 10 KyJIMHAapUK, TO IIPOU3Bee-
HMe 7 x 11 x 13 — 3TO He pelenT OIMHYKNKA, a CaM OJTMHY UK.

1910Vh

Kozga matematuku Bugsat ewopmyay S = mr..
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YTodbl 3aMoAHUTE Kpy2, Bam HyxHO ©t kbagpaTob.

4yTb doAbule, Yem 3

7Sl TUTIMYHBIX (PaHATOB YUCIIO T — TAaWHCTBEHHAs PyHa, CUM-
BOJI MaTeMaTUUeCKOM Maruu. OHU Pa3MBbIIUISTIIOT Hafl ero Upparyio-
HaJTbHOCTBIO, 3alIOMWHAIOT IEII0YKY M3 ThICSIUM U@P U oTMeda-
10T 14 MapTa JleHb T, coueTast HarboJjiee CJlaBHOE UCKYCCTBO Yei0-
BeuecTBa (IIpUTroTOBJIeHNE CJIQIKUX NUPOTOB) C HaVIMeHee CIIaBHbIM
(nusROHCTBO). [I7IsT MIMPOKOM sKe MYyOITUKU UMCI0 T — 3TO 00BEKT
0/TeP>KMMOCTH 1 6JTaroroBeHOT0 TpereTa. BOKpyT Hero CI0>KUI0Ch
HEeUTO BpOJe PeJIMTUO3HOr0 Ky/IbTa.

A IS MaTeMaTHUKOB 7T — 3TO MPUOTU3UTEHHO 3.

YTo 10 6eCKOHEUHOM KaTYIIKY 3HAKOB I1OCJIe 3aISITOM, KOTOpast
TaK IUIeHs1eT 1podaHOB, TO MaTEMAaTUKOB 3TO He TPeBOKUT. OHU
3HAIOT, YTO MaTeMaTHUKa — HeuTo OoJIblllee, YeM TOUHBIE BBIUMC-
JeHUs1. TO ObICTpast MIPUKUJIKA U JIOBKOE OKpyIyieHue. MHTYUIUS
IIOMOTaeT ONITUMU3UPOBATD U VIIPOIATh. PazymHoe ozpybreHue —
elje OJHO >KU3HEHHO BaKHOe CTpaTernyeckoe IIpaBUIO UTEHUSA
MaTeMaTHU4YeCKUX TeKCTOB.

Bo3pmeM popmyity S = TR?, KOTOPYIO MHOTHE IITKOIbHUKU CIThI-
AT TaK 4acTo, 4TO (pasa «IJIOMafb KPyra» BbI3bIBAET Y HUX
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pediekTOpHOE KelaHue 3aKpruuaTh: «IIu 3p KBagpaT!» OHU Kak
areHThI TJIYOOKOTO BHEAPEHUS C MTPOMBITHIMM MO3ramu. Ho uTo
3HAUUT 3Ta popmysa? [loueMy 3TO TaK?

JlamHo, 3a6yIbTe 0 uuncie 3,14159. PackpernocTuTe co3HaHwue. [Ipo-
CTO NOTTISIAUTE Ha TeoMeTpudecKkre GUTyphl: r — 3TO paguyc Kpyra,
IUTMHA OTPe3Ka; I* — 3TO IUTOIa/Ib KBaAipaTa (0H N300paskeH Ha uep-
TesKe). A Ternepb BOMPOC Ha T JIOJ/UTAPOB: KaK IUIONIAlb Kpyra COOT-
HOCHTCS C [UIOIAbI0 3TOT0 KBajipaTa?

O4eBUIHO, UTO IUIONIAb Kpyra 6osbine. Ho He B 4eThIpe pa3a
60JIbIITIe, TOTOMY YTO YeThIpe KBajipaTa MOKPOIOT He TOIbKO KPYT,
HO U JIOTIOJTHUTENIbHYIO YacTh IJIOCKOCTU. KpoMe TOro, IpUCMO-
TPEBIINCH, BbI IOMMETE, YTO IIOIIAIb Kpyra HEMHOTO 60JIbIITe, YeM
TTOIA/Ib TPEeX KBaIPaTOB.

9T0 MMEHHO TO, UTO YTBep>KaeT Hallla Gpopmyia: IIoIafhb Kpy-
ra yyTh-4yTh OOJIbIIIE, YeM 3 X 12,

Ec/TV BB XOTUTE YCTaHOBUTD TOUHOE 3HaUYeHMe UKciIa 7 (mouyemy
3,14, a He 3,19?), Bam IIpU/IETCs IPUOETHYTH K JIOKa3aTelbCTBY. (ECTh
HECKOJIPKO BETMKOJIEITHBIX HATJISITHBIX JOKA3aTeIbCTB, MOe JTF00u -
MOe 3aK/TI0YaeTCs B TOM, UYT00bI CHUMATh C KpyTa CJIOH 3a CJI0eM, KaK
6y TO KOKUILY C TYKOBUI[BI, ¥ B UTOTE TIOTYIUTh MHOTOYTOJTBHUK™!. )

Kozga matematuku Bugary = 1/ x2..

i
1. - N

OgHaxgbl XUAu-dbiAu gbe Beaudunsl, Ukc
u Mepek. OHU MouTu HU 6 Yem He cobrnaganu.

Kozga Ukc ymenbwancs, Uzpek pacnyxaa.

—— e

Kozga Ukc poc, Uepek ckykoxubancs. Ho, HecMoTpS HU Ha yTo, Uepek Bceega
0cTabancs NOAOXUTEAbHBIM.



Ho MaTeMaTHKH, 4TO 6bI OHY HYU JOKa3bIBAJIN, HE BCET[]Aa UCXOMST
M3 IIepBUYHBIX IPUHIUIOB. Kak U NpecTaBUTENN JPYIUX IIPO-
(eccuii, OT INIOTHUKOB JJ0 CMOTPUTeIeM 300I1apKa, OHU C PafOCTBI0
HCIIONIB3YIOT KaKOW-HUOYIh MHCTPYMEHT, fa’ke He 3Hasl B TOUHO-
CTH, KaKUM 00pa30M OH CKOHCTPYHPOBaH, JI0 TeX 0P, I0Ka Y HUX
€CTb OIIyITleHNe, YTO OH paboTaer.

«IlocTpo¥Te rpaduK UCXO[sl M3 YPpaBHEHUSI» — 3HAKOMOeE
JoMmalnHee 3a/iaHue. fI u cam ero 3agasai. Kpome Toro, 3T0 3apo-
IBIII TIOPOYHOr0 MUda: IKOOBI rpapUKYU SIBIISIFOTCSI CAMOLIETIBIO.
Ha camoM [ieste MX IOCTPOeHUe He ITI0X0>Ke Ha pellleHVe YpaBHeHU M
WJTY BBIMIOJIHEHUe onepanyii. 'padMK — 3T0 He KOHEeYHBIN IYHKT,
a Bceryia He 6oJtee yeM CpefiCTBO.

I'papuk — 3T0 criocod BU3yanM3UpOBaTh JaHHbBIE, KAPTUHKA,
KOTOpasi paCCKa3bIBaeT NCTOPHI0. OH IIPeCTaBIIsieT COO0H eItle OHY
MOTLYIIIeCTBEHHYIO CTPATeruI0 YTEeHNSI MaTeMaTUIeCKUX TeKCTOB:
npeepamums cmamuky 6 OUHAMUKY.

Bo3pMeM ypaBHeHVe, [IPUBeJeHHOe BhIIe: Y =1/ X2 30ecCb XUy —
I1apa B3aMMOCBSI3aHHBIX UKcesl. BOT HECKOIBKO [IPUMEPOB:

X | 2 3 4 5
y |1/4 19 116 125

V>Ke MpoCMaTpUBaeTCs HECKOIBKO 3aKOHOMepHocTel. Ho uem
JTydllle Halllk TEXHUYeCKYe IPHUeMbl, TeM O0IbIie MbI BUVIM, U Tab-
JIVLIBI — He MOJHBIM MHCTPYMEHT. 3 6eCKOHeUHBIX ITap X — Y, KOTO-
phle MOAXO/ST HallleMy YpaBHEHUIO, TabIuIla, Kak Oeryiiasi CTpo-
Ka OMprKeBBIX MHAEKCOB, MOJKeT [10Ka3aTh BCETO JIUIIb HECKOIBKO.
HaM Hy>KeH MHCTPYMEHT BU3yalM3aliy MOIyYIlle: MaTeMaTUude-
CKUU aHaJIOT TeJIeBU3MOHHOI'0 3KpaHa.

Ha crieHe nmosiBsieTcsi rpaduk.

PaccmaTtpuBasi X ¥ y Kak CBOEro pojia IUPOTY U JOITOTY, Mbl I1pe-
06pa3yem Ka’KyI0 HEOCSI3aeMVIO ITapy YMCesl B HEUTO reOMeTpUUe-
CKOe — TOYKY. BeCKoHeuHOe MHO>KeCTBO TOUeK CTaHOBUTCS Helpe-
PBIBHOM KPMBOU JNUHMWEN. I Torga BO3HUKaeT MCTOPHS, paccKas
0 IBUYKEHUY Y U3MEHEHUU.
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- Korpa x ymeHbIaeTcst, CTpemsICh K HYTHO (/Y ¢y 1g00+++)s ¥
pa3ayBaeTcsi 0 HeMBICTMMBIX BEJIMYUH (25, 3600,
1000 000...).

- Eciu x yBenuuuBaeTcs (20, 40, 500...), Y CKYKO;KUBaeTCS
10 MUKDPOCKOTIUYECKUX YUCETL (/1,16 0001/ 250 000+++)-

- Korpa x npyHUMaeT OTpUIlaTeTbHble 3HAYeHUS
(-2, -5, —10), Yy ocTaeTcs MOIOKUTENIbHbIM. OH HUKOTA
He CITyCKaeTCsl HYKe HYJIS.

- Hu ogHa 13 BeTMYMH He MOKeT ObITh paBHa HYJTIO.

OKeli, BO3MOYKHO, 3TO He caMasl COUHasl CIOJKeTHasl JIMHUS,
HO TaKue YMCTBeHHbIe YIIPayKHEHU S ITOKAa3bIBalOT Pa3HUIY MEKIY
MaTeMaTUKOM-HOBUYKOM (OH BUIUT IApaIM3YIOIINUM ITOTOK bec-
CMBIC/IEHHBIX CMMBOJIOB) U ONBITHBIM MaTe€MaTUKOM (OH BHUJUT
HeUTO CIIaKeHHOe U JipysKRenobHoe). ['padp Ky HanOTHSAIOT 6€35KnU3-
HeHHbIe YPaBHEHWUS OIIYIIIeHNeM JBUKeHUS.

Kozga matematuku bugat (x - 5) (x - 7) = 0...

Y10-10 = _Y70-TO * O

\ /

NAU TO, UAU gpY20€ GOAXHO
ObiTb pabHo HyAto

ECTB NICUXOJIOTMUEeCKUN (DeHOMEeH, U3BECTHBIN I107, HEIIPUST-
HBIM Ha3BaHMEM UYAHKUH2. DTO He MPOCTO CIIOCOO OYHUCTUTDH Opra-
HU3M II0CJIe Ype3MepHOro KoJInyecTBa M1MBa*, HO U MOIIIHAsA MeH-
TaylbHasI TeXHWKA, Heo0XojrMasi MaTeMaTHUKam. OuepeiHast CTpa-
Terus YTeH!s] MaTeMaTUYeCKUX TeKCTOB.

* «To chunk» 03HauaeT «pa3buBaTh Ha (PparMeHTHI», HA JKaproHE — «CTPA/ATh
PBOTOM». K CO’KaJIeHU!I0, IPUIIIOCh 0TKA3aThCsl OT UIPHI CJIOB, IIOTOMY UTO 3TOT TEPMUH
y’Ke BOIIIeN B PYCCKUM sI3bIK. [[DOCTENIINI TPUMep YaHKUHTa — pasfiefieHure TereOHHOro
HOMepa Ha HeCKOJIbKO yacTel. — IIpum. nep.



