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BBenenne. KakoBbl Belu Ha caMOM
neJe M KaK OHH BBITJISIAAT

4 — maremaruK, MmyOIMYHO TOBOPAIIMI O MaTeMaTuKe. TO Kak OyATO CHUMaeT OJIOKUPOBKY
BHYTPM JIIOZIEH, 1 OHM HAYMHAIOT JEJIUThCS CO MHOW UCTOPUSIMH, KOTOPBIE, 51 YyBCTBYIO, YK€ JaBHO
(a MoxeTr ObITh, M1 HUKOTJA) HUKOMY He pacckasbiBanmu. W 310 mcropum o maremaruke. VHorma
OHHM TICYAJIbHBIEC: YUUTENIb MAaTEMAaTHKH BTANTHIBAET 3r0 peOeHKa B Ipsi3b 0€30 BCSKOW MPUUYMHBI —
IIPOCTO M3 HU30CTHU. MIHOrja HEMHOTO cyacTiIMBee: NepeXMBaHue BHE3AIMHOTO 03apeHHs B JIETCKOM
r0JIOBE, K KOTOPOMY B3pOCJIble XOTEJIN Obl BEPHYThCS, HO Tak U He cMoru. (Ha camom aene 31o Toxe
MeYaabHoO. )

Yacto 3TH ucTopuM cBsi3aHbl ¢ reomerpueil. Tloxoxe, oHa BblienseTcss B BOCIIOMUHAHUSAX
O CTapIleN LIKOJIE, KaK CTpaHHas BbICOKas HOTa B ipunieBe. OJHY HEHABUJAT €€, TOBOPS, YTO UMEHHO
10CJie U3yYeHHs TeOMETPUM MaTeMaThKa yTpaTuia AJis HUX CMBICI. JIpyrue yTBepKIaioT, YTo reo-
METpHUsl — eJMHCTBEHHAs1 YaCTh MaTeMaTUKM, KOTOpasi UM MOHATHA. [ eomeTpus — 3TO KMH3a MaTeMa-
THKHU. MaJjio KTO K Heil OTHOCUTCSI HEUTPaJIbHO.

Uro sxe BblaesseT reomerpuio? Kakum-1o oOpa3oM OHa NepBUYHA M BCTPOEHA B HAILM TeJa.
C KpHMKOM MOKHMHYB MaT€PUHCKYIO yTpOOy, Mbl TYT K€ HAYMHAEM U3ydyaTh OKPYKAIOIIMNA MUD, KAKOB
OH Ha CaMOM JieJie U KaK BBIVIAAUT. S1 He U3 Tex Jofel, KOTOphle CTaHyT YBEpAThb, YTO BCE BaX-
HOE B Ballleil BHYTPEHHe! )KU3HU BOCXOAUT K MOTPEOHOCTSIM KUBILIUX B CABAHHE KOCMAThIX OXOTHU-
KOB-coOMparesiei, OIHaKO BPsi[ JI1 MOXKHO COMHEBAThCSL B TOM, UTO 3TH JIIOAU JOJIKHBI ObUIM PA3BUTh
NOHMMaHKe (pOpM, PACCTOSTHUI U MECT, BEPOATHO, €11l 0 TOro, Kak y HUX MOSBUJIMCH CJIOBA AJIS UX
Ha3BaHuil. Korjga io:;xHoamMeprkaHcKMe amaHbl ! (M MX Hel0)KHOAMEPUKAaHCKHE MofIpakaTeNn) CoBep-
IIAI0T CBOM pUTYaJl, IEPBOE, YTO MPOUCXOIUT (HY XOPOILO, NEPBOE, YTO MPOMCXOAUT MOCIIE HEKOH-
TPOJIMPYEMOM PBOTBHI), — 3TO BOCIIPUATUE YUCTBIX TEOMETPUYECKUX (POPM: MTOBTOPSIOLINECS JBYMEp-
HbIE y30PbI BPOJIE PEIIETOK B KJIACCHUYECKON MEUETH I TPEXMEPHOE N300pakeHUE IIIeCTUYTOIBHBIX
siueeK, cOOpaHHBIX B KoseOmommecs coThl. ['eomeTpus CylecTByeT Jaxe TOrja, KOrjaa ocTajlbHast
YacTh HAIIEro MBICIIAILETO pa3yMa OTKJII0YEHA.

Ckaxy 4ecTHO: CHayazia s1 ObLI K TeOMETpUM paBHOAYIIEH. YTo, HaBepHOE, CTPaHHO, €CIIH
y4ecTh, YTO cefiuac s MaTeMaTHK, a 3aHUMAaThCsl TEOMETPHEi — MOs1 HeloCcpe/ICTBeHHast padora!

Bce 6bU10 MHaYe, Korna 51 ObUT YWIEHOM IIKOJIBHOM KOMaH/IbI 1o MaTeMaTuke. Komanzia Hasbl-
BasIach « YIJIbl a1a»2, Ha TYPHUPbI MBI PUXOIMIIN B OAMHAKOBBIX YEPHBIX (PyTOONKAX U 00s13aTETIbHO
NPUHOCKIM MarHUTo(oH, Kotophlid urpai necuio Hip to Be Square? rpynmer Huey Lewis and the
News. [Ipu 3TOM MOM TOBapHIIM MTPEKPACHO 3HAIM, YTO Y MEHsI ITPOOJIEMBI C 3aJa4KaMH TUTIA «ITOKa-
3aTh, 4T0 yron APQ pasen yrmy CDF» wii 4To-TO B 3TOM pojie. TO He 3Ha4YMT, YTO sl UX BOOOIIIE
He pemai! f ux perasn, HO caMbIM I'POMO3/IKMM M3 BO3MOXKHBIX CIIOCOOOB, TO €CTh BBOAWII KOOPIH-
HAaTHI U1 TOYEK, a 3aT€M HCIUCHIBAII LeJIble CTPAHMIIBI aJIreOpanyecKMH BBIYMCIICHUSIMH, HAXO/
IUIOLIAIU TPEYTOJIBHUKOB U JUIMHBI OTPE3KOB. Bce UTo yrogHo — uiib Obl He Tak, KaK MPUHSATO B reo-
MeTpuu. MHoraa s pemran 3ajady NpaBUJIbHO, MHOTAA — HenpaBuibHO. Ho Kaxaplid pa3 pelueHue
ObLIO YPOAJIMBBIM.

! Korna I0’)KHOaMepHKaHcKue mamanbl: crpanuia 10 B pabore Benny Shanon’s, “Ayahuasca Visualizations: A Structural
Typology,” Journal of Consciousness Studies 9, no. 2 (2002): 3—30, mpocTo Ha ci1y4aii, eciu Bbl IOLyMaJIH, YTO sl TOBOPIO O COOCTBEH-
HOM OIIBITE.

2 Urpa cros: Hell’s Angles 3Byunt noxoxe Ha Hells Angels. «AHrensl aga» — OAUH U3 KPYIHEHIINX B MUpe KITyOOB OaiikepoB.
Ipum. nep.

3 HasBaHue TeCHH MOXHO HepeBecTH MPUMepHO Tak: «KpyTo OGbITh HOPMaTBHBIM», TO €CTh He OyHTapeM, a 3aKOHOIOCTYIITHBIM,
OOBIYHBIM, CKYYHBIM YeJIOBEKOM. [Ipum. nep.
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I. Dnnendepr. «Popma peasbHOCTI»

Ecmu u cymiectByer Takas Belllb, KaK «T€OMETPUYHOCTb IO MPUPOAE», TO s — €€ MOJHas
MIPOTUBOIIONOKHOCTh. MoXkeTe MonpoOoBaTh MPONTH ¢ pedeHKOM* reoMeTpudecKuil TecT. Bol moka-
3bIBa€TE MY I10CJIEJOBATEIbHO Mapbl KAPTUHOK: IIPEUMYIIIECTBEHHO OAMHAKOBOM (POPMBI, HO MpH-
MEPHO B KaKA0H TpeTbel nape npasas ¢purypa nepesepHyTa. ety ropazao 10sbliie paccMaTpuBaioT
niepeBepHyThie (popMbl. OHM OCO3HAIOT: YTO-TO MPOUCXOAUT; U UX UCCIEIYIOLUIME MUDP YMBI TSHYTCS
K HOBOMY. [IOIIKONBHUKY, AOJIbIIE PA3IJIsbIBAIOIINE [IEPEBEPHYTHIE (PUIYpPBI, KaK MPaBUJIO, MOTY-
YaloT 60J1ee BHICOKME OAJUTBI M B TECTAX [0 MAaTeMaTHKe Ha MPOCTPaHCTBEHHOE MbluieHre. OHU ObICT-
pee 1 TouHee MpeCTaBIAoT cede (hOpMbI M MX BHEIIHUI BH/] TIOCJIe IOBOPOTOB WM CKJlenBaHus. Hy
a 17 Y MeHs TakuX CocOOHOCTE! MPaKTUYECKU HeT. 3HaeTe MaJIeHbKYI0 KAPTHHKY Ha TepMHHAJIAX
OEH30KOJIOHOK, KOTOpasi MMOKa3bIBaET, KaK MPAaBUIbHO OPUEHTUPOBATh KpeAUTHYIO KapTy? s MeHs
oHa Oecrnionie3Ha. [lepeBecT 3TOT MIIOCKUI PUCYHOK B TPEXMEPHOE JIEWCTBUE — 3a MPEAeIaMi MOUX
YMCTBEHHBIX criocoOHocTel. Kaxplii pa3 MHE MPUXOAUTCS MPOBEPSTh BCE BAPUAHTHI — MAarHUTHASI
I10J10Cca BBEPXY CIIpaBa, MarHMTHasI II0JIOCA BBEPXY CJI€BA, MarHUTHAS 110J10Ca BHU3Y CIIPaBa, MarHUT-
Hasl T0JIOca BHU3Y CJIEBa, — MIOKA TEPMUHAJ HE COIVIACUTCS MPOYUTATh MO0 KapTy U IpoJaTh MHE
HEMHOTO OeH3MHa.

W Bce e B 11€I0M CUMTAETCS, YTO TEOMETPH S JISKUT B OCHOBE TOTO, UTO TpeOyeTcs ISl peaib-
Horo noHnManus mupa. Karpus JIxxoncon, marematuk u3 HACA, craBiast lIMpoKO U3BECTHOM OCIe
KHUTY U puiibMa «CKpbIThie (PUTYpBI», ONKCala CBOM YCIIEX B OTAENE JIETHBIX MCCIIEAOBAHUN TaK:
«Bce mapHu umenu crerneHu’ Mo MaTeMaTuke, HO 3a0bUTH BCIO TE€OMETPHIO, KOTOPYIO 3HAM. .. A s
BCE €l11Ie €€ TIOMHUTIA».

Moryqee oyapoBaHnue

Yunesim BopracBopr B UIMHHON, BO MHOrOM aBToOMorpaduueckort mosme «IIpemonus,
wim CTaHOBJIEHHE CO3HAHMS T03Ta» PACCKA3bIBAET HECKOJIBKO HEMpPaBIONOAOOHYI0 HCTOPUIO
0 JXepTBe KOpaOJIeKpyIlleHHsI — BHIOPOIIEHHOM Ha Oeper 4YesioBeKe, y KOTOPOro He ObUIO HUYETO,
KpoMme 3K3emIusipa «Hauan» EBkiamga (KHATH C akCHOMaMH U TEOpeMaMH, TMOJOKUBIIEH HAYaIIOo
reoOMeTPHH KaK MPeAMETY OKOJIO IBYX C MOJIOBUHOM THICSY JIET Ha3a). DTo ObLIO yiauei Aj1s norep-
TIEBIIET0 KOpaOJeKpyIleHne: HECMOTPsI Ha MOJIABJICHHOCTD U TOJIOJ, OH YTEIIaJICs], MPOOUpasiCh uepes
paccyxenus EBkinsia v BbluepurBasi pUCYHKHU MAJTKOK Ha mecke. «BoT 4To 3HauuT OBITH MOJIOIBIM,
YYBCTBHUTENIbHBIM, MMOITHYHBIM!» — muier BopacBopt B 3penoM Bo3pacte. Mnm, roBopsi cioBaMu
CaMoro MoaTa:

...OzpomHa abCcmpaKuuil YUCmoIx 61AcNb
HAO meM YMOM, Umo cam 8 cebe He 81ACTeH
U 61€KOM Moanor 0opazos.. .5, "’

(Y mamaHOB aHAJOTMYHBIA TOAXOM: PUTYyal TMepe3arpykaeT MO3r U TMOJHUMAeT pa3yM
HaJl My4YUTEILHBIM JJAOMPUHTOM, TJIe, KaK eMy KaXeTcsl, OH 3aCTpsiy.)

Camoe ctpaHHOe B pacckasze BopacBopra o reoMeTpun u KOpadaeKpylieHnd TO, YTO B OCHOB-
HOM OH TpaBauB. [To3T nozaumcTBOBas ero u3 memyapos JI:)xoHa HploTOHA — MOJIOIOTO MOMOIIHUKA
padoToprosiia, Kotopbiii B 1745 romy okasaics Ha octpoe I[lnanteiiH y 6eperoB Crheppa-JleoHe;

4 Mosxkere nonpoGoBars npoiitTn ¢ pedenkom: Jillian E. Lauer and Stella F. Lourenco, “Spatial Processing in Infancy Predicts
Both Spatial and Mathematical Aptitude in Childhood,” Psychological Science 27, no. 10 (2016): 1291-98.

5 Bee napHu uMmeJsu creneHn: Margalit Fox, “Katherine Johnson Dies at 101; Mathematician Broke Barriers at NASA,”
New York Times, Feb. 24, 2020, u3 unatepssio 2010 roga B Fayetteville (NC) Observer.
6 Iepeson T. CramoBoit. ITpum. peo.
" Mokos me nasan: nuTHpyetcs, HaripumMep, B padore Newton P. Stallknecht, “On Poetry and Geometric Truth.” The Kenyon
Review 18, no. 1 (1956): 2.
8



I. Dnnendepr. «Popma peasbHOCTI»

MpaBJa, He B pe3yibTaTe KOpaOJieKpylleHus: ero Opocuin Tam Xo3siuH. OCTpOBOK He ObUT HEOOH-
TaeMBIM: C HUM XKW a)pUKaHIIbl, U €r0 TJIABHOW MYyUYUTENIbHUICH ObUla a)pUKaHCKasl KEeHIIMHA,
KOHTPOJIMPOBABIIAs pacripeaeieHue eapl. «BaxHast nepcoHa B HeKoel COOCTBEHHOM CTpaHe, — OIH-
cbiBaeT ee HploTOH, a 3aTeM XairyeTcsi, TOMCTUHE MOPA3UTENIbHO HE YJIABIMBAasI CYTH AeNa: — DTa KeH-
myHa (He 3Halo, 0 KaKO¥W MPUYKMHE) C CAMOro Havasa Oblia HACTPOEHA MPOTHB MEHSI».

Uepes HecKobKo JieT HbI0TOH eBa He yMUpAeT B MOpe, YAapsieTCsl B PEJIUTHIO, CTAHOBUTCS
AHTJIMKAHCKMM CBSAIIIEHHUKOM, THUIIET KHUTY «Benukas 6marogars» (B KOTOpOU Mpeajiaraet u3yvaTb
COBCEM JIPYTYIO KHUTY, €CJIH Bbl B JISTIPECCUH ), HAKOHEI] OTKA3bIBAETCSl OT paOOTOProBIIM U MpeBpa-
IIaeTCsl B aKTUBHOTO YYaCTHUKA JBMKEHHS 32 OTMeHy padctBa B Bputanckoit mmrepun. Ho Bep-
Hemcs Ha ocTpoB [TnanTteiin. [la, y HeioToHa OblTa ¢ cOO0 eMuHCTBEHHAs KHUTA — n31adne EBkimia
B niepeBozie Mcaaka bappoy, 1 B MpayHble MOMEHTBI KM3HU OH MPATAICS B ee aOCTPaKTHOM KOM-
dopre. «Tak s 9acTo MIYIIAI CBOM TOPECTU®, — TIUIIIET OH, — U TIOYTH 3a0BIBAJI O CBOUX TEpeknBa-
HUSX».

Hcropust o reomeTpun Ha Tecke He eIMHCTBEHHOE 3aurpbiBaHue BopacBopra ¢ 3T0i TeMoi.
Tomac ne Keuncu, coBpemeHHrK BopacBopra, B CBOMX BOCIOMMHAHUSIX MHUcal: «BopacBopt ObLi
OOJBIIIMM MOKJIOHHUKOM® BEJIMYABOM MaTeMaTUKH, Kak MUHUMYM BbICIIel reomeTpun. Cekper ero
MIPEKJIOHEH U TIepejl TEOMETPUEH JIexkall B aHTarOHU3Me MKy STUM MUPOM OecTesieCHOH abCcTpak-
MM ¥ MUPOM CTpacTu». B mikone BopacBopr He mpeycrnieBan B Matematuke'’, HO 3aBsi3ay Kperi-
KYI0 Ipyk0y ¢ MOJIOABIM UPJIAHICKIM MaTeMaTUKOM YHIbsiMoM PoysHoMm ['aMuiibTOHOM; IMEHHO OH,
10 MHEHMIO HeKoTopbix!!, 1 BHoxHOBUI BopacBopra Ha nobasnenue k «IIpemonun» 3HaAMEHUTOTO
onucanus Helotona (Mcaaka, a He [I)xoHa): «[lamsaTh 0 pa3yme reHusi, YT0 B OMUHOUKY OOpPO3IUT
HE0OO3PUMBII MBICTIH OKEaH».

lamMuIIBTOH ¢ paHHEel IHOCTH ObLT OYapOBaH '> BCeMU BUIAMH aKaJIeMUIeCKUX 3HAHWI — MaTe-
MAaTUKOM, JPEBHUMH S3BIKAMH, T033MEH, — HO €ro MHTepeC K MaTeMaTuKe CHIJIBHO TOJICTETHYJIa
BcTpeva ¢ 3epot KonbepHoM, aMeprKaHCKUM MalbuYMKOM-BhraucuTeseM. OqHax/bl HeOOoraThii
dbepmep u3 Bepmonrta Adbst KonbepH oOHapyKWII, UTO €ro MIeCTUICTHUN ChIH TIOBTOPSIET TAOIUITY
YMHOKEHHsI, KOTOPOW €ro He YYWin. Y MalbuMKa OKa3aJIuCh HEBEPOSTHBIE CIIOCOOHOCTU K CUETy
B yMe, H1uero nogooHoro B Hopoit AHrimium 10 cux nop He Buzenu. (Kak u y Bcex My:K4uH B ceMbe,
y Hero ObUIO TO IIEeCTh MajblieB Ha pykax M Horax.) Oten 3epbl MOKa3bIBaI ChIHA PAa3TMYHBIM
MECTHBIM CAHOBHHMKaM, BKJII0Uast ryoepHaTopa Maccauycerca Dnopuxka ['eppu (Mbl erie BepHemMcs
K HEMY B COBEpIIEHHO MHOM KOHTEKCTE), KOTOpBIE TOCOBETOBAIM OTBE3TH Mayburka B EBpory,
MIOCKOJIBKY TOJIBKO TaM €CTh JIIO[, CIIOCOOHBIE MOHATh U Pa3BUTh €r0 BBIIAIOIIMECS CIIOCOOHOCTH.
KonGepnsl nepeceknmu Atnantuky B 1812 romy, u 3epa NonepeMeHHO TO YUYWJICS, TO 32 JEHBIH
JeMOHCTPUPOBAJ CBOU TaaHT 1o Bceld EBporne. B JlyOnuHe OH BBICTYMAa BMECTE C THTAHTOM-aJTh-
OMHOCOM U MHCC XaHUYJUT — aMEePUKAHKOH, TTOKA3bIBABILIEH Yy/Ieca JJOBKOCTH C TIOMOIIIBIO MANIbIIEB
Hor. B 1818 rony, korma emy ObUIO YeThIpHAIIATh, OH COPEBHOBAJICS B BBIYUCIICHUAX ¢ ['aMMIIbTO-

8 Tak s wacro: John N ewton, An Authentic Narrative of Some Remarkable and Interesting Particulars in the Life of John Newton,
4th ed. (Printed for J. Johnson, 1775), 75-82.

9 BopacsopT 6b11 60obmmm mokaoHHIKOM: Thomas De Quincey, The Works of Thomas De Quincey, vol. 3—4 (Cambridge,
MA: Houghton, Mifflin, and Co.; The Riverside Press, 1881), 325.

10 BopaceBopT B MaTeMaTHKe He IpeycneBaJi: CMOTpUTE MUChMO OT 26 uioHs 1791 roga ot cectpbl noata JJopotu Bopacsopt
K xeitn [omnapy (Letters of the Wordsworth Family From 1787 to 1855, ed. William Knight, vol. 1 (Cambridge: Ginn and Company,
1907), 28), B KOTOPOM rOBOPUTCSI, YTO BOPACBOPT HE CMOT MONYYUTh CTUIEH IO B KeMOpu/Ike, MOCKOIBKY He CMOT 3aCTaBUTh celst
n3ydaTh MaTeMaTuKy. «OH YMTaeT Ha UTAJIbSIHCKOM, UCIIAHCKOM, (DPAHIy3CKOM, FPEYECKOM, JJATUHCKOM U aHIJIMHCKOM, HO HUKOTIa
HE OTKPbIBAJI HU OJTHON MaTeMaTU4eCKOi KHUTH».

" imenno OH, 10 MHEHHIO HeKOTOopbIX: Joan Baum, “On the Importance of Mathematics to Wordsworth,” Modern Language
Quarterly 46, no. 4 (1985): 392.

12 FamuabToH ¢ panHeli IOHOCTH OBLT 0YapoBaH: NMcbMO ['amMmibTOHa Ky3eHy ApTypy oT 4 ceHtsiOps 1822 roma Bocrpons-

Boautcs B kHUre Robert Perceval Graves, Life of Sir William Rowan Hamilton, vol. 1 (Dublin: Hodges Figgis, 1882), 111.
9
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HOM, CBOMM HUPJIAHJCKUM TOAPOCTKOM-aHAJIOTOM, U C YECThIO BBIIIEN'® U3 9TOTO COCTSI3aHUSI, XOTS
npoTUBHUK ObUT cuiieH. OpHako KosnbGepH He cTan 3aHMMAarbhCcsl MaTEMAaTHUKOW: €ro MHTEPECOBAJIH
WCKJIIOUMTENIbHO BbIUKC/IEHUS B yme. M3yuas EBkina, oH Halles ero Jerkum, HO «CyXUM U JIMILIEH-
HBIM UHTepeca». Korma npa roma cmyctst [amMuinbToH BeTpeTus Beruucautens («OH motepsi Bce
MPU3HAKH IIIECTOTO TMajbla», — BCIIOMHUHA [ aMUJIBTOH; JIOHIOHCKUI XUPYPr AT ero'4) u cran
paccrnpanivBaTh ero 0 MpUMEHsIEMbIX METOAaX, TO OOHApYkuI, uTto KonbepH cnado moHuMaeT mpu-
yrHbI® 3(p(HEKTUBHOCTH ero apupMeTHIECKIX MeTo10B. BpocuB oOpa3zoBanue, OH onpodoBai ceds
Ha aHTJIMICKOM ClIeHe, He Mpeycries, BepHYyJICs B BEpMOHT M MPOKMII OCTATOK KU3HU MPOIIOBEIHU-
KOM.

Korma I'amuneton B 1827 rogy Berpett Bopaceopra, emy 0but0 Beero 22 rojia, a OH yxke Obul
nipopeccopom JlyONIMHCKOTO yHUBEpPCUTETa M KOPOJIEBCKUM acTpoHoMoM Wpnanauu. BopncBopry
ObU10 57 neT. 'aMUIIbTOH B MIMIChME CECTPE OMMCHIBAJI 3TY BCTPEUy TaK: MOJIOJON MaTeMaTHK U CTa-
PbIii IOST COBEPIIMIIN «JIONTYIO-JOJITYIO TOJTHOYHYIO TIPOTYJIKY '°, r1e 6osblie He ObUIO0 HIYEero, Kpome
3BE3/] U HAIUX COOCTBEHHBIX TOPSYMX MBICTCH U coB». Cyas Mo CTUIo, [aMUIBTOH HEe COBceM
OTKa3aJICsl OT MO3TUYECKUX aMOuImii. OH Havyas MockUIaTh BOpACBOPTY CBOM CTHXH, U TIOST OT3bI-
BaJICSl O HUX TEIUIO, HO KpUThyecku. Beckope ['aMuiIbTOH Bee ke oTKazaics OT 033uu, (paKTHIECKU
cIieJIaB 3TO B CTUXaX, MPsIMO 0Opaniasich K My3e B IPOU3BEICHNUH 0] Ha3BaHWeM «K 1moasum», KoTo-
poe nocian Bopacopry. 3atem, B 1831 romy, oH nepeaymai, Harmucanl emie OJHO CTUXOTBOPEHHE
noz1 HazBaHueM «K 1oasum» u Toxe otnpasuil ero Bopacsopry. OTBeT nosTa — OMH U3 KJ1accuye-
CKHX CITy4aeB BEXJIMBOTO «OIyCKaHUsI ¢ HeOeC Ha 3eMJTI0»: « BBl 111eTe MHE MOTOKM CTUXOB, KOTO-
pbie s TIOJyYalo ¢ OOJBIIUM YIOBOJIBCTBHEM, KaK M BCE MbI; OMHAKO MBI OIIACAEMCsl, YTO ITO 3aHsI-
THE MOXET cOUTh Bac ¢ Iyt Hayku, KOTOpBIi BaM, IOXOXe, CYKAEHO MPOUTH C OTPOMHON YECThIO
1151 ce0s1 ¥ TIOJIB30M TS IPYTHX».

He Bce okpyxenue BopacBopra IIEHWIO COYETaHME CTPACTH M XOJIOAHOIO CTPAHHOIO OAM-
HOKOTO pa3yma TaK ke, Kak oH u ['amunbroH. Ha 3Banom oGene!” B mome xymgoxHuka Benmxka-
muHa PoGepra Xeiinona B kontie 1817 roma npyr Bopnceopra Yapmp3 JIsm Hanwmics v Hadal apas-
HUTb Bopaceopra, usneBasch Hag Hbl0OTOHOM M Ha3bIBasi yUEHOTO «4Y€JIOBEKOM, KOTOPbI HE BEpUII
HUYEMY, €CJIM 3TO He ObUIO HACTOJIBKO XKe SICHO, KaK TPU CTOPOHBI TpeyroibHUKa». [logkmounics
K oOBuHeHUsM u JI:xoH Kutc, 3as8uB, uTo HBIOTOH JIMIIINI pagyry pOMaHTHKH, TIOKa3aB, YTO MPU3Ma
JaeT TOT ke OoNTu4ecKuit 3(pexT. BopacBopt cMmesiyics, CTUCHYB 3yObl M, BEPOSITHO, CTapasich n30e-
KaTh CCOPBI.

B noprpere Bopnceopra, pucyemom e KBuHCH, pekiaMupyeTcs ele oJjHa, TOKa He Oy OJTMKO-
BaHHas MaTeMaThueckas ciieHa u3 «[Ipemoqum». Oka3piBaeTCs, B Te BpeMeHa y CTUXOB ObUTH Tpei-
nepel! [le KBuHcu ¢ BonHeHHeM o0elaeT, 4To 3Ta CIieHa, 10 ero MHEHHIO, «JOCTUraeT HepeB30WAeH-

13 TamuabTon ¢ yecTwio BhIIEN: O KpaiiHeil Mepe, Tak yTBepkaer Pobepr IMepcesans Ipeiisc B ouepke 0 [aMumbToHe
B kypHasie Dublin University Magazine 19 (1842): 95, HanmcaHHOM elne IpH XU3HM [aMIJIBTOHA, U TO K€ CamMoe OH IOBTOPSIET
Ha c. 78 cBoeii kaury Life of Sir William Rowan Hamilton (yka3anHoii Bbiiie). VicTopust mOsBIIsSIeTCS IPaKTUYECKH BO Beex Oornee
no3HuX Ororpadusax [aMuIbTOHA, M BCe OHM, HACKOJIBKO 51 MOTY CYIMTh, OITMPAIOTCS B KAYECTBE MCTOUHMKA Ha I'peliBca. B nuchmax
TamunbToH onuckiBaet Berpedy ¢ Konbeprom B 1820 romy U TOT (akT, YTO OH «BHAEI», KAK TOT IPOM3BOAUT BBIYKMCIICHHS, OHAKO 51
HE HallleJl HUKAKKX ITUCeM, KOTOpble Kacaich Obl CopeBHOBaHMsT; KonbepH B CBOMX MeMyapax, YKa3aHHBIX HIXKE, TAKKE He YITOMHHAET
0 TaKOM COCTSI3aHHH M JiaXe BOOOIIIe 0 BcTpede ¢ ['aMHIBTOHOM, XOTs BECbMa IOpi0 TOBOPHT O IPYTMX BYHAEPKUHAAX, C KOTOPHIMU
BCTpEYaJICS U KOTOPBIX TPEB30LIEI. A UMEJIO JIK MECTO BOOOLIE 3TO COPEBHOBAHHE?

14 JlonpoHckmii xupypr yaaiami ero: Zerah Colburn, A Memoir of Zerah Colburn: Written by Himself. Containing an Account
of the First Discovery of His Remarkable Powers; His Travels in America and Residence in Europe; a History of the Various Plans
Devised for His Patronage; His Return to this Country, and the Causes which Led Him to His Present Profession; with His Peculiar
Methods of Calculation (Springfield, MA: G. and C. Merriam, 1833), 72.

15 KouaoepH ci1a60 nonnmaet npuunnbl Toro: Graves, Life of Sir William Rowan Hamilton, 78-79.

16 ITosHOUHYI0 Mporyaky: mucsMo [amuibroHa dmise [amunsToH o1 16 cenTaopst 1827 roma nutupyercst mo kuure Graves,
Life of Sir William Rowan Hamilton, 261.
'7 Ha 3Banom oGeme: Tom Taylor, The Life of Benjamin Robert Haydon, vol. 1 (London: Longman, Brown, Green,
and Longmans, 1853), 385.
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HOU BeJIMYecTBeHHOCTH». B Hell BopacBopt 3ackinaert, unrtas «Jlon Kuxora», u eMy cHUTCS BCTpeya
¢ OGeyuHOM, efylnMM Ha BepOmoze yepes MycThiHo. B pyke apaba Be KHUTH, HO, YTO XapaKTePHO
115l CHOBUJIEHUI, OJJHAa HE MIPOCTO KHUTa, a OJHOBPEMEHHO U TSKEJIbli KAMEHb, @ BTOpasi — CUsIIoLIas
MOpCKas pakoBrHa. (Uepe3 HeCKOIBKO CTpaHMIT OKa3bIBaeTcs, uto OeayrH — 310 JloH Kuxor.) Kaura-
PaKOBMHA BBIIAET allOKAJIMITUYECKUE TIPOPOUYECTBA, €CIIU ITOJHECTHU €€ K YXy. A KHUra-KaMeHb? ITO
Bce Te ke «Havana» EBkinzaa, KOTOphIE 3/1€Ch MPEICTAIOT HE KaK CKPOMHBII MHCTPYMEHT CaMOIIO-
MOIITH, & KaK CPEJICTBO CBSI3U C OECUYBCTBEHHBIM M HEM3MEHHBIM KOCMOCOM: KHHTA «CBsI3ajia MyIIn
YUCTEHIIMMU y3aMU pa3yMa, Mpe KOMMU OeCCHIIbHBI U TIPOCTPAHCTBO, U BpeMsi». JIOrm4yHO, 4TO
ne KBuHcu ObUT XOpOIIl B 3TOHM MCUXOAETUYECKON cpefe: Oyaydr HEeKOrJaa I0HbIM JIapOBaHHEM, OH
MOTOM NPUCTPACTUJICS K HACTOMKE OMNMS U OIKCAJl CBOM TOJIOBOKPYXKUTEIbHBIE BUJeHUs B «Hcmo-
BE/IM aHIJIMYAaHMHA, YIIOTPEOISIOIEro OMMyM» — CEHCAIIMOHHOM OecTtcesuiepe Havaia XIX Beka.

[pencraBnenne BopacBopTa o reoMeTpur — TUITMYHBIA B3IJIs1/1 CTOPOHHEro HaOmonarens. [a,
BOCXMILIEHHE, HO TAK BOCXMIIAIOTCSI TMMHACTOM Ha OJIMMITUA/IE, BHITOJIHSIIOIIUM TaKUE CAJIbTO U KYJIb-
OUTBI, KOTOPbIE OOBIYHOMY YeJIOBEKY KaKyTCsI HEBO3MOKHBIMU. FIMEHHO 9TO BBl BUJIUTE B CAMOM 3Ha-
MEHUTOM CTUXOTBOPEHUH O TeomMeTpun — coHete 45 Dnubl Cent-Buncent Mwieit: «Onun EBkitua
y3pen Haryo Kpacoty, muiib oH ofuH. VI mycTh yMOJIKHYT T€, KTO MeJIET BCSIKHUI B3/I0p O KpacoTte» '8.
Y Muneir EBkiupa — HeoObluHas, He3eMHasi (pUrypa, KOTOPYIO B OIMH «CBSITOW YXKACHBIN JICHb»
MIPOH3WJI JIy4 MTPOCBETJIEHU S, B OTJIMYME OT BCEX HAC, KOMY, MO ciioBaM Musuieit (M To, eciv MOBE3eT),
MOCYACTIMBUTCS JIWIIIb YCIIBIIIAT Pa3/IaloIUiics BAaJeKe CTyK canaanuii Kpacotsl o kamHio.

[To GombiioMy cyeTy 3Ta KHUra BOBce He O reomeTpud. He moiiMute MeHSI HENpaBUIIBLHO.
Kak marematuk, s mosyyaio HEMaJo MOJIb3bl OT MpecTuka reomerpuu. [IpusaTHo, Korga g cum-
TalOT TBOIO Pa0OTy TAMHCTBEHHOM, BEYHON M BO3BBIMIAIOIIEHCS HaJ 0ObIIeHHOCTBIO. «Kak mporen
neHb?» — «CBSTON U yKaCHBIM, KaK BCEria».

Ho yem cubHee BB OTCTauBaeTe 3Ty TOUKY 3pEHH s, TeM OOJbIIe CKJIOHSIETE JTIOAEH paccMarpu-
BaTh U3y4YeHHE FTeOMETPHUH KaK HEKYI0 00sI3aHHOCTh. M OHa mproOpeTaeT JeTKHii 3aTXJIbIA 3arax 4yero-
TO, Y€M BOCXMIIIAIOTCS, TIOTOMY UYTO Tak MpUHsTO. Tuna onepbl. OIHAKO TAKOTO POja BOCXUIIIEHUS
HEJIOCTATOYHO I MOAJEepKaHUs aHTpenpusbl. HamrcaHo MHOXKECTBO HOBBIX OIEp, HO MOXETE JIv
Bbl MX Ha3BaTh? HeT: ycrblmaB cJI0BO «omepa», Bbl, CKOpee BCEro, MpejICTaBisieTe B YepHO-0esIoM
L[BETE MEIILIO-CONPaHO B MeXax, BO Bce ropio opyuryio [Tyyunnu.

B reomeTrpuu Takke MHOTO HOBOTO, HO, ITOIOOHO HOBO# OTIepe, 3TO He TaK IIMPOKO OCBEIAETCS,
KaK XOTeJioch Obl. ['eomeTpusi — 310 yke gaBHO He EBKin. DTO He KyJIbTYPHBIN PEIUKT CO TIierihom
3araxa IIKOJIBHOTO KJlacca, a *KUBOU MpeaMeT, pa3BUBAIOIIUICS cefiuac ObicTpee, YeM KOraa-imoo
panee. B ciegyromux riaBax Mbl IO3HAKOMUMCS ¢ HOBOM F€OMETPUEN paclipoCTpaHeHU s IaHIEMUH,
MyTaHbIMU NoJMTHYeCKUMU nporieccamu B CIIIA, maikamu Ha npoecCOHaIbHOM YPOBHE, UCKYC-
CTBEHHbIM MHTEJJICKTOM, aHIJIMACKUM SI3bIKOM, (prHaHCcamu, (pU3UKOM U Jaxe no3suen. (MHorue
reoMeTphl BTallHE MeUTaIH, TION0OHO YWibsiMy [aMHIIBTOHY, CTaTh TIOTAMHU. )

Mbl KMBEM B JMHAMHUYHO pa3BUBAIOIIEMCS, I7100aJbHOM Topone reomerpud. ['eomerpus
HE I7ie-TO TaM, BHE IPOCTPAHCTBA U BPEMEHH, a ITPSIMO 3/1€Ch, C HAMU, CMEIIaHHAs! C PACCYKACHUSMU
noBcetHeBHOM *m3HM. OHa kpacuBa? [la, HO oHa He Haras. ['eomerpsl BuasT Kpacory B padoueit
ofexKIe.

18 K 1922 rofy, korna Muuteid 310 Harmcana, EBKiM (pakTUUeCKH yxe He ObUI OJVH: HEEBKJIMIOBHI FeOMETPHH (TT0-CBOEMY
CTOJIb K€ TpeKpacHble 6e3 ofexkabl) ObUIH ke He TOJIBKO U3BECTHBI, HO M OCO3HABAIUCH (Oarogapst DUHIITEHHY) KaK UCTHHHAS Teo-
MeTpHsI POCTPAHCTBa-BPEMEHH, KaK Mbl YBUIUM B IiaBe 3. MeHs 3aMHTepecoBao, 3Haja Ji1 00 3ToM Muuieil 1 HaMepeHHO JIn
HCIIOJIb30BAJIa aHAX POHUYHBII 00pa3, OTHAKO MOY Py 3bsi-JITEpaTypOBEIbl CKA3aJIM, YTO OHA BPSIJL JIM ObLIa B Kypce NOCISHUX JOCTH-
)KEHUI1 B MaTeMaTU4ecKoil pusuke.

11


#g3

I. Dnnendepr. «Popma peasbHOCTI»

I'nasa 1. «4 rojsocyr 3a EBkianga»

B 1864 rony npenono6nsiit [Ix. I1. I'ymusep n3 Hopeuya (KOHHEKTHKYT) BCIIOMHIIT Pa3roBoOp
¢ ABpaamoM JIMHKOJIIBHOM O TOM, KakK IPE3U/ISHT MpUOoOpeN CBOe 3HAMEHUTOE YMEHUE yOeKAaTh.
[Mo cnoBam JIMHKONBHA, B OCHOBE HABBIKA JIeXKasla reoMeTpus'®.

Yuras 3aKOHBI, 1 MOCTOSHHO HATHIKAJICSA Ha CIIOBO Jokazamwv?’. CHavana
MHE Ka3aJoch, YTO 51 TOHMMAI0 €ro 3HaueHWe, HO BCKOpe YOequics, 4YTO 3TO
HEe TaK, U OOpaTWics K ClioBapio Y30ctepa. TaM roBOpHUIOCh O «OECCIIOPHOM
JIOKAa3aTeNIbCTBE» U O «JOKAa3aTeJIbCTBE BHE BO3MOKHOCTA COMHEHHT», HO 1 HE MOT
yJIOBUTh, O KAaKOrO poja JOKa3aTeJIbCTBE WIET peub. 1 aymarn, 4YTo MHOTHe
Bellln ObUTM JIOKa3aHbl BHE BO3MOXHOCTH COMHEHHUsI Oe3 oOpalleHUsI K TaKOMY
SKCTPAOPAMHAPHOMY MPOLIECCY PACCYKACHUI, KAKUM 51 CUUTAI0 Q0KA3AMeNbCME0.
Sl cBepuics co BCeMHU CIIOBApSIMU M CIIPABOYHMKAMH, KaKME YIAIOCh HAWTH,
HO Oe3pesyinbTaTHO. C aHAJOTMYHBIM YCIIEXOM BBl MOIJIA ObI OOBSICHSTh CIIETIOMY,
yTO Takoe cuHui 1BeT. Hakoner s ckazan ceOe: «JIMHKOJBH, Thl HHUKOI/IA
HE CTaHellb IOPUCTOM, €CJM He TOWMelllb, YTO 3HAYMT “JoKa3aTh’» — W YIIel
co ciryx0bl B CripuHTuae, OTIPABUBIIMCH B POAUTEIHCKUAIN JIOM, TJIE U OCTaBAJICS
10 TeX IOp, MoKa He HAy4YWJICS MTHOBEHHO BBIABATH JIOObIE TEOPEMBI U3 IEPBBIX
mect KHUTr EBkimpa. Tak s BBISICHWI, YTO O3HAYaeT dokazams, U BEPHYJICS
K U3yYEHUIO TIpaBa.

I'ynmsep ObUT TIOJHOCTHIO COTIaceH, OTBeTUB: «HUKTO HE MOXeT XOpOIIO BBICTYIATh, €CIN
HE CIOCOOEH TIpesk/ie ONpeAesUTh IS ce0sl, 0 YeM OH roBOpUT. Xopoiiee 3HaHue EBkimia ocBo6o-
A0 OBl MUP OT TOJIOBUHBI €r0 Oe/ICTBUIA, M3THAB MOJIOBUHY OCCMBICIUIIBI, KOTOPAs BBOJUT €ro
B 3a0yX/JIcHUEe Y TIpUIHMHsIeT MydeHus. 1 gacro mymarn, uyto “Havana” Opumi Obl OTHOM U3 JTyUIIUX
KHHT ISl BKJTIOYEHHUs B KaTtajor “O0riecTBa TpakTatoB”2!, ecii Obl TOJBKO OHM MOTJIM 3aCTaBHUTh
Jofiel mpounTathk ee. Mzyuenne EBkimaa crano Obl cpeicTBOM Onaronati». JIMHKOJBH, TIO ClIOBaM
I'ynnusepa, 3acmesica u coracuiics: «$ ronocyo 3a EBkimga».

Kak u norepneBumii kopadnekpymenue [xoHn HeiotoH, JInHKOMBH ncmonb3oBasl EBkmmna
B KaueCTBE UCTOYHUKA yTEIIEHUS B TsKeJble eprofibl ku3HU. B 1850-x rogax, mocsie oqHOro cpoka
B [lanate mpeacraBuTeseid, OH OTOIIEN OT NOJTUTAYECKOM IEATEIbHOCTH U 3aHSICS Pa3be3THOU I0pH-
JOMYECKON TpakThKor. Ha oqHOM U3 mpeapiaymux padoT B Ka4ecTBe 3eMyieMepa OH U3yUYHJI OCHOBBI
TeOMETPHH U TeTepb CTPEMUIICS] BOCTIONHUTH MTpodessl. Ero opunndeckuii naptHep Ywibsam XepH-
JIOH, KOTOPOMY YacTO MPUXOAMIIOCH AETUTh KOMHATY C JINHKOJIBHOM B MaJIeHbKHMX CEJIbCKUX TOCTUHU-
11aX, TJIe OHM OCTaHABJIMBAJIMCh BO BpEMsI pa3be3/I0B, BCIIOMUHA METO/IB! yueObl JIMHKObHA TaK: «. . .
S yxe 3acpimalt, a JIMHKONIBH, CBECUB JIYIMHHBIE HOTH C KPOBATH, 3aCH)KMBAJICS JAOMO3/IHA C 3% KEH-
HOW CBEYOH, MOTpy3UBIIKCh B EBKIMIa».

Opnaxapl yTpoM XepHJIOH 3acTaj B KOHTOpe JIMHKOIbHA B COCTOSIHMM KaKOTO-TO AYIIIEBHOTO
CMSATEHHUSI.

OH cuzen 3a CTOJIOM, Pa3JIOKUB Mepe]] COO0M YNCThIe TUCTHI OyMaru, OOJIbIIe
TAKEJIBIC JIMCTBI, LUPKYJIb, JII/IHefIKy, MHOT'OYUCJICHHBIC KapaHJallrh, HECKOJIbKO
6YTbIJIO‘ICK C UCPpHUJIaMU pPa3HbIX BETOB U MHOKECTBO KAaHUCIAPCKUX U IMALTYIIUX

19 Mo cnoBam JInnkoabHa, B ocHOBe: “Mr. Lincoln’s Early Life: How He Educated Himself,” New York Times, Sep. 4, 1864:
5. KoneuHo, 1iurata u3 JIMHKO/IbHA B3sITa U3 BOCTIOMHHAHKH [yJIMBepa 1 He MOXKET CUMTAThCsl TOUHBIM BOCIIPOM3BEICHUEM €ro CJIOB.

20 . o o o
B OpUrruHajie demonstrate, demonstration — IMEHHO 9TH CJIOBa HUCIIOIb3YIOTCA ITPU ONMMCAHUU NEUCTBUN EBKIII/I,IIa B aHITIMUCKHUX

TekcTax. [Ipum. nep.

21 «AMepukaHcKoe 06LIECTBO TpakTaToB» (American Tract Society) — HeKOMMepUeCKas OpraHI3aLs, KOTOpasi GblIa OCHOBAHA

B 1825 romy u 3aHMMaeTcs myOMKaLKeil 1 pacpoCTpaHeHUEM X PUCTHAHCKOW JIUTeparypsl. [Ipum. nep.
12
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npuHaaiexHocreil. [loxoxe, OH cpaxkascs ¢ BBIYUCIEHUSAMU KaKOW-TO BEJIMUMHBI,
MIOCKOJIBKY BOKPYT BISUIHCH JIMCTHI OyMaru, UCMcaHHble Kyuer mudp. OH ObuT Tak
MIOIJIOLIEH CBOUM 3aHATUEM, UTO JaXKe HE IOCMOTPEJT Ha MEHs, KOI/ia 51 BOLIE.

Jlunb noszaHee JIMHKONBH HAKOHEN BRIOpAJICs U3-3a CTOJA U CKa3asl XEepPHAOHY, UTO MBITAJICS
KBaJIpupoBaTh Kpyr. IHpIMU cl10BaMU, OH IIBITAJICS IOCTPOUTh KBAapaT € TOM ke IUIOMIAbI0, UTO U Y
3aJaHHOTO Kpyra, Ipu4yeM MOCTPOUTh B HaJJIeKAIEM E€BKJIMI0BOM CTUJIE — C TIOMOILBIO BCETO JBYX
MHCTPYMEHTOB: LIMPKYJis U JIMHeUKHU. 1o cnoBam XepHoHa, JIMHKOJIBH Tpocuen Hajl 3TOW 3aaden
ABa THSA NOAPS/ «II0YTH IO U3HEMOXKEHUSI» .

Msue roBopwid, 4YTO?> TaK Ha3plBaeMasl KBajJpaTrypa Kpyra HpaKTHUECKH
HEBO3MOXHa, HO Tor/a s1 00 3ToM He 3HaJl. 11 comHeBaioch, 4To 3TO 3HaJI JIMHKOJBH.
Ero nonbITKa pelmmTh 33/1a4y 3aKOHUMIACh HEY/1aueil; U Mbl B KOHTOPE, 3alI0J03PUB,
YTO OH JIOBOJILHO UYBCTBUTEJIEH K 3TOMY, CTApaJIUCh ObITh OCMOTPUTEIBHBIMU U O
Hell He YIIOMHHATb.

KBazpatypa kpyra — 3170 04eHb crapas rnpodiemMa, u s ojio3peBato, uyTo JIMHKOIBH MOT 3HATh
00 ee ycTpalaiomieil permyTayy; A0Iroe BpeMs KBaJparypa Kpyra Obuta Metadopoil UTsl TPyAHOH
WY HEBBINOJHUMOM 3a/auul. [JaHTe yrmoMuHaer o Hell B «Pato»:

Kax 2eomemp, nanpsizuuii 6ce cmapanosi®,
Umobwvt uzmepumo Kpye, cX6amunmo Ymom
Hckomozo ne mosicem ocHo8aHbS,

Takoe Obin 51...%4

B I'pentuy, rae Bce 3TO HAUMHATIOCH, 115 CTyvasi, KOrga KTO-TO IBITAETCS PEIINTh 3a1a4y CIIOK-
Hee, yeM TpeOyeTcs, eCTh THUIMYHBIN pa3apaXeHHbI KOMMEHTApUl: «51 He pOoChII Bac KBaIpupo-
BaTh Kpyr!»

KBagpupoBare Kpyr He3aueM, €JUHCTBEHHas MOTHBALMSA — CIOKHOCTh M W3BECTHOCTh
npoOsiemMbl. JIIOAM C MEHTAIUTETOM IMOOETUTENsI TMBITAINCh CIIPABUTHCA C HEI0 C AHTHUYHOCTH
1o 1882 ropa, korga ®epavnany ¢oH JIMHAEMaHH J0Ka3all, YTO PEelIeHUs He CYIECTBYET (HO Aaxe
TOT/Ia HEKOTOPbIE TBEPIOIOObIE YITPSIMIIBI TPOJAO/IKAIN YIOPCTBOBATH. .. BIIPOYEM, HAHIyTCS TaKUe
u cetivac). Momatnyeckuit punocod XVII Beka Tomac ['0606c, Ublo yBEpeHHOCTh B COOCTBEHHBIX
YMCTBEHHBIX CITIOCOOHOCTSIX HEJb35 TIOJTHOCTBIO OTPA3UTh MPHUCTABKOW «CBEPX», CUUTAN, YTO CIIpa-
BuIcs ¢ 3agadeit. [1o cnoBam ero 6uorpada [Ixxona O6pu, ['066¢ HATKHYJICS HA TEOMETPUIO B 3pEJIOM
BO3PACTe Y COBEPIIEHHO CIIyYarHO.

OxazaBmuch B OHMONMOTEKE HEKOero JPKeHTIbMEHa?, OH HATKHYJICS
Ha «Havana» EBkimpa, kotopble ObLTM OTKpBITHI Ha Teopeme 47 kaurm 1%°. OH
npounTasl hopMyITMpOBKY. «UepT modepu! — BOCKJIIMKHYJI OH (BpeMsl OT BpeMeHH!
['006¢ CKBEpHOCIOBHJI ISl BBHIPA3UTEILHOCTH). — Imo Hesozmodicho!» Torma oH
MpoYes JOKa3aTesIbcTBO, OHO OTCBUIANIO €ro K KaKOW-TO JIPYTOM TeopeMe; ee OH

2 Mue TOBOPHJIM, YTO: BOCIOMUHAHKS XepHIOHA HuTupylorcs mo padore Jesse William Weik, The Real Lincoln; a Portrait
(Boston: Houghton Mifflin, 1922), 240. {1 y3nan 3Ty ucropmio u3 3amedarenbHoi KHUTH [[oiiBa Prdecona: Tales of Impossibility
(Princeton: Princeton University Press, 2019), B KoTopo#i ecTb Bce, 9TO BB XOTHTE 3HATh O KBaJpaType Kpyra, TPUCEKINH YIJIa B TaK
Janee.

2 Kak reometp: nepeBox Moii. IlepeBon misurar lo cerchio kak KBaapupoBaTh Kpyr yOemuTeNIbHO onpasaaH B padote R. B.
Herzman and G. W. Towsley, “Squaring the Circle: Paradiso 33 and the Poetics of Geometry,” Traditio 49 (1994): 95-125.

24 (BokecTBeHHAs KOMEUsD», «Paii», reckb Tpuauarh Tpetba. [lepeson M. Jlosunckoro. Ipum. nep.

2 OkazaBmmch B GHOJIHOTEKe HEKOEro JKeHTIbMeHa: John Aubrey, ‘Brief Lives,” Chiefly of Contemporaries, Set down
by John Aubrey, between the Years 1669 & 1696, ed. Andrew Clark, vol. 1 (Oxford: Oxford University Press, 2016), 332; https://
www.gutenberg.org/files/47787/47787-h/47787-h.htm.

%310 teopema [Iucparopa. [pum. nep.
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TOXE IMpoYUTall. M Ttak mocrteneHHO y6CJII/IJICH B UCTUHHOCTU YTBECPXKIACHUA. 310
3aCTaBUJIO €TO IMOJIIOOUTH reoMeETpuUIO.

['060c NOCTOSIHHO MyOIMKOBAJT OYepeIHbIe CIOCOOBI JOKA3aTEIbCTBA U BPAXK OB C KPYITHEH-
UMY OPUTAHCKUMU MaTeMaTUKaMH TOro BpeMeHu. OIHa) bl KAKOW-TO KOPPECTIOHACHT YKa3all eMy
Ha TO, YTO OJHO U3 €ro NOCTPOSHUI HE COBCEM BEPHO, TIOCKOJIbKY TOUKH P 1 Q, KOTOpBIE OH cuuTa
COBMAJAIOIIMMU, HA CAMOM JIeJIe HAXOAMJIMCh Ha HEMHOTO Pa3HOM PACCTOSIHUU OT TpeThell TOUKH R:
41 u 41,012 coorBercTBeHHO. [ 060C BO3pa3uii?’, 4To €ro TOUKH I0CTATOYHO BEIUKH, YTOOBI TOKPHITh
CTOJIb HUYTOKHYIO pa3HUIly. Tak OH 1 OTOlIeT B MUP MHOW B ITyOOKOW YBEPEHHOCTH, UTO KBaJIpH-
poBai Kpyr2.

OnuH aHOHMMHBIN KOMMEHTATOp, PelieH3MPOBAaBIIMN Y4eOHUK 1o reomeTpuu B 1833 romy,
1)1 HACTOJIBKO TOYHOE OIMMCAHUE TUIMYHOTO «KBaIpaTypIMKa», YTO MO Hero noaoiner kak ['o66c,
KUBIIMI IBYMs BEKaMH paHee, TaK U HhIHEIIHUE UHTEJUIEKTYAIbHO ylepOHbIe TMUHOCTH, TO-TIPEK-
HeMy Koprsiye Haj 91oi 3a1adeit B XXI Beke.

Bce, 4Tto OHU 3HAIOT O reoMeTpuu®’, — Tak 3TO TO, YTO B HEW €CTh BEllH,
KOTOpBIE T€, KTO M3y4al ee HOJIbIlE BCEero, JAaBHO MPU3HAIM HEBBITOTHUMBIMHU.
Venpiinas, 4To aBTOPUTET 3HAHUS CIIMIIKOM CHJIBHO BIIMSIET HA YMBI JIIOAEH, OHU
MpeJIaraloT YpaBHOBECUTh €r0 aBTOPUTETOM HEBEXKECTBA; U €CNIM CIy4uTCs Tak,
YTO YeJIOBEK, 3HAKOMBI C MpeJMeToM, Haiaer cede 3aHsIThe MOydlle, 4Yem
BBIC/TYIIIMBATh, KAK OHU JIEISATCA CKPHITHIMU UCTUHAMMU, TO OH TYT K€ MUMEHYeTCsI
crienbIM (haHATUKOM, TyIIUTENIEM CBeTa UCTUHBI U TaK Jajee.

B JIunkomnpHE MBI HAXOAMM OoJiee TIPUBJIEKATENbHYIO JIMYHOCTD: JOCTATOYHO aMOMIINIA, YTOOBI
TMOMBITAThCS, U JOCTATOYHO CMUPEHH S, YTOOBI IIPU3HATH MOPAKEHHE.

UYro JInHKOBH NO3auMCcTBOBAI y EBKJIM/IAa — TakK 3TO UIEI0, YTO IPU U3BECTHOW OCTOPOKHOCTH
Bbl CMOJKETE BO3BECTH BBICOKOE IIPOYHOE 3/1aHKE YOEKIEHUI 1 COITIACH S C TIOMOILBIO CTPOTHX JAeyK-
THBHBIX I1IArOB, 9TaX 32 3TAXOM, Ha (DyHJaMEHTe aKCHOM, B KOTOPbIX HUKTO HE MOKET YCOMHMTBCS,
WU, €CJIU XOTUTE, UCTUH, KOTOPBIE KaKyTCsl CAMOOYEBUAHBIMU. TOT, KTO HE CUMTAET UX TAKOBBIMM,
UCKJII0YaeTCs U3 AUCKyccHu. S bty otrosocku EBkiinia B caMoM 3HAMEHUTOM BBICTYIIIEHUN JIMH-
KoJbHA — ['eTTncOeprekoil peun, rae oH roBoput, uto CoequHeHHble LlITaThl yOexaeHsl B ICTUHHO-
CTH YTBEPIK/ICHHUSI, YTO BCE JIIOJIU POKJIeHB paBHBIMU. CIIOBO ymeepoicoerue (proposition)*® — 1o Tep-
MUH, MCHOJb3yeMblil EBKIMAOM 17151 BBICKA3bIBAaHUI, JIOTMUECKU BBITEKAIOIUX U3 CAMOOUYEBUIHBIX
aKCHOM, KOTOpbIE IIPOCTO HEJb3sl PALIOHAIBHO OTPHULIATb.

JIMHKOJIBH He MepBbIl aMepHKaHell, UCKABIIUI OCHOBBI JEMOKPATUYECKOW MOJUTUKU B Tep-
muHoMornu EBkimmaa; pansie sto nenan modusmmil Marematuky Tomac [Ixeddepcon. JIMHKOMBH
OTMeYaJl B MMCbME, MpoYnTaHHOM B boctone B 1859 romy Ha Top:xeCTBEHHOM LIEPEMOHUY B IIAMATh
o [Ixeddepcone, rae oH He CMOT IPUCYTCTBOBATH:

MOXHO C YBEpEeHHOCTBIO YTBEpKIaTh’!, UTO 4YeJOBEK MOXET yOemuTh
JOOOro 3[APAaBOMBICIIAIIETO peOeHKa B TOM, YTO MPOCThie yTBepkaeHus1 EBkimaa
UCTHHHBI, HO TeM He MeHee B UTOre OH MOTEPHMT Heyaadyy ¢ TeM, KTo Oyaer

2T To66¢ Bo3pasmir: F. Cajori, “Controversies in Mathematics Between Hobbes, Wallis, and Barrow,” Mathematics Teacher 22,
No. 3 (March 1929): 150.

28 Nonras u, OTKPOBEHHO rOBOPsI, CMEIITHAsI NCTOPHsI BOWHBI [ 060ca C ero TeprenBbIMI MaTEMAaTHIECKUMHU KPUTUKAMH U3JIOKEHA
B 1aBe 7 KHUIM AMupa Ajekcanjpa «beckoHeUHO Majible».

2 Bce, uTo OHH 3HAIOT 0 reomeTpun: pereHsus Ha Geometry without Axioms, B Quarterly Journal of Education XIII
(1833): 105.

30 Caoso «yTBep:KJAeHHe» (proposition): ncrounvk stoit unen — A. Kucharski, “Euclid as Founding Father,” Nautilus, Oct.
13, 2016; http://dev.nautil.us/issue/41/selection/euclid-as-founding-father.

31 Moxmo ¢ YBepeHHOCTbIO yTBep:kaaTh: Abraham Lincoln, The Collected Works of Abraham Lincoln, ed. Roy P. Basler
et al., vol. 3 (New Brunswick, NJ: Rutgers University Press, 1953), 375; http://name.umdl.umich.edu/lincoln3.
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oTpuLaTh onpeaeseHus 1 akcuomsl. [punnunst [Ixeddepcona — 31o onpeneneHus
M aKCUOMBI CBOOOJHOIO OOIIECTBA.

B ronoctu Ixeddepcon uzyyan EBkinaa B komienxke Busbrensma 1 Mapuu u ¢ 1ex nop
BBICOKO IIEHWJI reoMeTprio®2. Yike Oymyuu Burle-mipesuaeHToM, Jxeddepcon Haien BpeMsi, 4TOObI
OTBETUTb Ha MUCHMO YYaIllerocsi 13 BUpakrHuM o mpearonaraeMoM IjiaHe akaJeMUYecKoro ooyde-
HUS, Te NUIIeT: « TpPUroHOMETpHUsi B U3BECTHOM CMBICJIE UMEET HauOOJBIIYI0 LIEHHOCTb JJIS1 KakK-
JIOTO 4YesiOBeKa, U e/IBa JIM HalAeTCs JIeHb, KOTJla OH He CTaHeT IpuoOerath K Hell sl KaKUX-HUOY/Ib
HaJOOHOCTEH MOBCETHEBHOM KU3HU (XOTs OOJIBIIYIO YAaCTh BBICIIIEN MaTeMAaTHUKU OH OITUCHIBAET TaK:
“Bcero Jmiib pocKoIib>, JeHCTBUTEILHO BOCXUTUTENIbHASL POCKOILIb; HE IS TeX, KOMY MPUXOAUTCS
MMETb 3aHATHE paau ponutanus”)». B 1812 rony, yitna usz noauruky, Ixeddepcon nucan ceoemy
MPEe/IIECTBEHHUKY Ha MOCTy npe3uaeHTa IkoHy Anamcy:

S otkazascs ot razer B oOmeH Ha Tanura u @ykuguna, Heotona u EBkinaa
Y 9yBCTBYIO ce0Osl rOpa3[o cuacTivBee.

37ech MBI BUJMM peasibHYI0 Pa3HUILy MEXAy JByMs Npe3ujeHTaMu-reomerpamu. s Ixed-
¢depcona EBkim ObLT YacThio KJIACCHYECKOTO OOpa30BaHMs, HEOOXOAMMOTO JIsl KyJIbTYpHOTO
IKEHTJIbMEHa Hapsily ¢ FPeYeCKUMM UCTOpPUKaMU U yueHbIMu 311oxu [Tpocsemenus. OnHako c JIun-
KOJIBHOM — CaMOYYKOM, BRIPOCIIMM Ha (pepme, — cuTyarusi o0cTosiia nHave. BoT kak mpenogoOHbIin
I'ynnuBep onucekiBaeT JIMHKOIBHA, BCIOMHUHAIOILIETO CBOE JETCTBO:

[TpunomuHao, Kak yXOAWJ B CBOKO MAJIEHBKYIO CHAJbHIO IIOCJE TOTO,
KaK CJIbIIaj BEYepHUE Pa3roBOPHI COCENe C MOMM OTIIOM, M HEMaJyl0 4acTb
HOUYM pacXaXwBajl B3aJl W BIEpe/, MbITAsCh MOHATh TOYHBI CMBICT HEKOTOPBIX,
Ha MOH B3IVIsA, MpadyHbIX (ppa3. Korma s mpecienoBan Kakyo-TO HIEK0, S HE MOT
3aCHYTb, XOTS YaCTO MBITAJICS, TTOKAa HE JIOBWJI €€; a KOIja s CUMTAJI, YTO TorMa,
TO HE YAOBJIETBOPSUICA STUM, a MOBTOPSUI €€ CHOBA M CHOBA, MOKAa HE BBIpAKAI
Ha SI3BIKE, JOCTATOYHO SICHOM, KaK MHE Ka3ajocCh, JJIS JIIOOOro 3HAKOMOIO MHE
MaJIBYUAIIKK. ITO ObLJIa CBOETO POJia CTPACTh, M OHA OCTAJIaCh CO MHOM, TTOCKOJIBKY
MHE BCErjJa HEeJerKO CIIPaBUThCS C KAKOW-TO MBIC/IBIO, TOKA s HE OrpaHuuy ee
C ceBepa, Iora, 3araja ¥ BOCTOKa. BO3MOXXHO, STUM OOBSACHSIIOTCS Te XapaKTepHBIE
0COOEHHOCTH, KOTOPbIE BBl HAOJIO/IaeTe B MOUX BBICTYILJICHUSIX.

ITO HE reoMeTpusi, HO TO B3IJIsIbl reoMeTpa. Brl He ocTapiisieTe Belly MOHATHIMUA HaroJio-
BUHY, 2 TOYHO (hOPMYJIMPYETe CBOM MBICJIU U CJEIUTE 32 XOJOM CBOMX PACCykJIEHUI TOUYHO TaK Xe,
kak ['0006c ¢ m3ymenuem ciequt 3a EBkianmoM. JIMHKONBH CUMTAT TAKOTO POjia CUCTEMATHYECKOe
CaMOBOCTIPUSTHE €IMHCTBEHHBIM BBIXOJIOM U3 CYMSITUIIBI U TEMHOTHI.

Jnst JIuakoneHA, B oTiure ot Ixeddepcona®, cruib EBkimaa — BoBce He TO, UTO IPUCTOMHO
JDKeHTJIbMeHY WM Tpodeccopy C aKaJleMHUYecKuM 0oOpa3oBaHHeM, MOCKONbKY JIMHKOMBH HE ObLI
HU TeM HH Jpyrum. 1o OpeBeHYaTass XWKWHA pa3syma, IOCTpoeHHas BpyuHylo. Eciu moctpouTs ee

32
XoTs 060poT «MBI CUUTAEM ITH UCTHHBI CAMOOYECBUIHBIMU» He NMpUHaLIexkuT xeddepcony; B ero npoekre Jekmaparmu
OBLIO HATMCAHO: «MBI CUMTAEM STH UCTUHBI CBAIICHHBIMU U HEOCTIOPUMbIMU». ViMeHHO BenmkamMuH O paHKJINH BEIYEPKHYI 9TH CJIOBA
Y 3aMEHIJT X Ha «CaMOOYEBHUJIHbIC», CICNIaB JOKYMEHT YyTh MeHee OMONEeHCKUM U YyTh OoJiee eBKIIAI0BBIM.
3 . . . C .
3 Beero aummb pockomb: Thomas Jefferson, The Essential Jefferson, ed. Jean M. Yarbrough (Indianapolis: Hackett Publishing,
2006), 193.

34 q orkazancs ot razer: Thomas J efferson, The Papers of Thomas Jefferson, Retirement Series, ed. J. Jefferson Looney, vol. 4
(Princeton: Princeton University Press, 2008), 429; https://press.princeton.edu/books/ebook/9780691184623/the-papers-of -thomas-
jefferson-retirement-series-volume-4.

35 s JIuakoabHa, B oTyimane ot Ixkedppepcona: o pasHulie Mexay KOHLENUUAMU reoMeTpud y JInnkosbsHa u Jxeddep-
coHa cmotpute: Drew R. McCoy, “An ‘Old-Fashioned’ Nationalism: Lincoln, Jefferson, and the Classical Tradition,” Journal of the
Abraham Lincoln Association 23, no. 1 (2002): 55-67.
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MPAaBUJIBHO, OHA BBIICPXKUT JIIOOBIE UCTIBITaHUS. 1 OHa MOXeT IpuHa IeKaTh KOMY YTOTHO B CTpaHe,
3alyMaHHOU JIMHKOJIbHOM.

3ACTBIBITAA ®OPMAJINCTUKA

[Mpencrapnenve JIMHKOBHA O TEOMETPHH TSI aMEPUKAHCKUX MAcC, KaKk ¥ MHOTHE APYTHe ero
XOpoIITHe ujeu, ObUTO peayn30BaHo JUIb YacTiuHo. K cepennue XIX Beka reoMeTpus iepeMecTH-
JIach U3 KOJUIEIIKEH B CTapIIve KJIACCHI IITKOJI, OJIHAKO B TUMIMYHOM Kypce EBKim cran yeM-To Bpojie
MY3€eHHOI0 9KCIOHATA: ero JI0Ka3aTe/IbCTBA CJIEI0BAJIO 3aIOMHUTD, BOCIIPOM3BECTH U B KAKOW-TO CTe-
neHu olleHuTh. O TOM, KaK KTO-TO UX npudyman, He Obuio U peun. CaM co3fartelib JOKa3aTeIbCTB
MPAKTUYECKY UCUE3: OIUH THCATEeIb TOr0 BPEMEHH 3aMeTHII, YTO «MHOTHE MOJIOJIbIE JIIOAM *¢ YUTAIOT
miecth KHAT “Hauvan”, mpexae uem cilydailHO y3HaloT, uyTo EBKJIMI — 3TO He Ha3BaHME IpeaMeTa,
a MM 4eJIoBeKa, KOTOPBIT O HeM Hamucas». TakoB mapagoke 00pa3oBaHUs: TO, YeM Mbl OOJIBIIIE BCETO
BOCXUINIAEMCsI, Mbl YKJIQ/IIBa€M B KOPOOOUKY M 3aCOBBIBACM €€ B SIIIHK.

YectHO TOBOpSI, 00 McTOprueckoM EBKIIMje cKa3aTh MOYTH HEYEro, IMOCKOJIBKY HAM O HeM
MPAKTUYECKN HUYEro 1 He m3BecTHO. OH KU 1 paboTtan B 6ombiioM ropone Anekcanapus B CeBep-
Hol Adpuke npumepHo 3a 300 et 1o Hatelt 3psl. M 310 Bee, uto Mbl 3HaeM. Ero «Hauvana» — ato
coOpaHKe 3HaHWI TI0 TEOMETPUU TPEUECKUX MAaTEMAaTHKOB TOI'O BPEMEHHU; Ha JiecepT B KOHIIE KHUTU
n00aBJIeHbl OCHOBBI TEOPHU YMCEJl. 3HAUMTEIbHAS YacTh MaTepraia Oblla U3BECTHA MaTeMaTUKaM
emie 10 EBkimnia, HO paiiKajibHO HOBBIM M PEBOJTIOIMOHHBIM IIIarOM CTajla OpeaHu3auusi 3TOro Mac-
cBa 3HaHUH. V3 HEOOJBIIOr0 KOMMYECTBA aKCHOM, B KOTOPBIX MOYTH HEBO3MOXKHO COMHEBaThCs Y,
II1ar 3a [aroM BBIBOJUTCS BECh armapar TeopeM O TPEYTroJbHUKAX, MIPSIMBIX, YIJIaX U OKPYKHOCTSIX.
Ho EBkimia — ecym 310 ¥ ipaBaa ObuT EBKIINL, a He TeJIbIi KOJUIEKTUB FeOMETPOB U3 AJICKCAHIPUH,
TBOPUBIIUI TIOJI STHM TICEBIOHUMOM, — TaKyl0 CTPYKTYpPY OBLIO HEBO3MOXKHO IMPEJICTABUTh. 3aTO
BITOCJIC/ICTBMM OHA CTaJia MOJIEJIBIO /1T BCETO 3aMevaTe/IbHOrO B 3HAHWU M MBIITUICHUU.

KoneuHo, cymecTByeT U Jpyroil crocod® MpernogaBaTh TEOMETPHIO, KOTOPHIM JIe/laeT yIop
Ha M300peTaTesIbHOCTh U TBITACTCS MIOMECTHUTh yJalerocsi B Kpecyio EBkJnioBa nuiora, 9ro0bl TOT
MOT' CAMOCTOSITEJTBHO CO3J]aBaTh ONPEIeJCHUsI 1 CMOTPETh, YTO M3 HUX MonydnTcs. OIUH U3 TaKuX
yueOHUKOB, «V300peTaTesbHast TeOMETPHSI», UCXOOUT U3 MPEINOCHUIKH, UTO «eAMHCTBEHHOE HACTO-
siee oOpa3oBaHUe — 3TO camooOpa3oBaHue». He cMoTpuTe Ha KOHCTPYKITUM JIPYTUX JIIOfIEH, COBe-
TyeT KHUTa, «I0 KpaiiHell Mepe MoKa He OTKpoeTe COOCTBEHHYI0 KOHCTPYKIIMIO», — U Bbl He Oyjere
OeCNOKOUTHLCS U CPAaBHUBATH CeOsl ¢ IPYTMMH YISHUKAMU: BCe 3aHUMAIOTCS B COOCTBEHHOM TEMITe,
1 BBl C OOJIbINIEN BEPOATHOCTHIO YCBOWUTE MaTepHasl, eclid BaM HpaBUTCS MM 3aHuUMarhcs. Cama
KHHUTra — BCEro JIMIIb MOCIeA0BaTebHOCTh U3 446 roloBOJOMOK U 3a1ad. OQHM JOCTAaTOYHO IMPO-
cThl: «MoOXeTe JIi Bbl HAPUCOBATh TPH YIJIA IByMs MPSAMBIMU JIUHUAMU? A deTbipe yria AByMs Tpsi-
MBIMU JIMHUSIME ?» Y IPYTHX, Kak MpeaynpekaaloT aBTOPbl, HA CaMOM Jejie He MOXeT ObITh pellie-
HUs, U Bbl OKa3bIBACTECh B TIOJIOKEHUH HACHOSAUe20 YICHOTO®. A TpeThd, Kak W CaMblil TIepBbIH
13 BOIIPOCOB, ¥ BOBCE HE UMEIOT YETKOTO «IIPABMIILHOTO OTBeTa»: «[locTaBbTe Ky0* Ha CTOJ IpaHbio

3 Muorne Mo.J10/1ble JIIOH: TOT Ke ABTOP ¥ Ta ke PelieH3Hs, UTo ke LNTHPOBANIACH B CBS3M ¢ KBAIpaTypoii Kpyra: Quarterly
Journal of Education, vol. XIII (1833): 105. DT0OT aHOHUMHBII aBTOp BECbMa 4acTo LUTUpyercs!

3 o o o o
7 3a UCKITIoUYEeHHEM OJHOU, HO 3TOT CIIOPHBIU MMOCTYJIAT O MapaJUICJIbHbIX IPAMBIX 1 HAYaBIIUUCA C HETO ABYXTBHICAYECJIETHUM 1Ty Th

K HEEeBKJIMI0BOH reOMETPHHU 00CYXKAAeTCs BO MHOTHX JPYIMX MECTax U 371ech Oy/eT JIUIIb YIIOMSHYT.

8 _ Tomy6unku, — ckazan Genop CruMeoHOBUY 03a00YEHHO, pa30OPaBINNCh B MoYepkax. — 1o ke mpodrnema ben Bernamens.

Kanmoctpo ke nokasal, 4To OHa He MMeeT peleHust.— MBI caMy 3HaeM, YTO OHa He MIMeeT pelleHHs], — CKazasn XyHTa, HeMeUIEHHO
OIIETIHUBASICH. — MBI XOTHM 3HaTh, Kak ee pemmars.— Kak-To crpaHHo ThI paccyxaaes, Kpucro. .. Kax xe uckars pemenne, koraa ero
Het? BeccMblicninia kakasi-To. ..— M3BuHM, Teogop, HO 9TO THI OYEHb CTPAHHO paccykAaellb. beccMbIcimIa — MCKaTh peleHune, ecIli
OHO M TaK ecTb. Peus et o ToM, Kak MoCTynaTh ¢ 3a7adeii, KoTopast peleHnsl He UMeeT. DT0 NTyOOKO IMPUHIITHAIBHBIN BOIIPOC. . .
Crpyrankune A. u B. «[loHenensHUK HauMHAETCS B CyOOOTY». [Ipum. Hayu. peo.

¥ locraBbre Ky6: William George Spencer, Inventional Geometry: A Series of Problems, Intended to Familiarize the Pupil with

Geometrical Conceptions, and to Exercise His Inventive Faculty (New York: D. Appleton, 1877), 16. Bputanckoe uzgaHue nosiBUJIOCh
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K ceOe U CKakUTe, YTO Bbl CUMTAETE TONMIIMHOM, UYTO — IIMPUHOM, a 4TO — MTMHON»*". B 11eom 310
BCETro JIMIIh CBOETO POJia «OPUEHTUPOBAHHBIA Ha peOSHKa» UCCIIEA0BATEILCKUI MOAXOM, KOTOPBIN
BBICMEMBAIOT TPAIUIIMOHAIUCTBI, CIMTAsI HECOOTBETCTBYIOIIMM COBPEMEHHOMY 00pa3oBaHuio. KHura
BhillU1a B 1860 roxy.

Heckonbko sieT Ha3a] B MaTeMaTu4ecKol OuOIoTeke BICKOHCHHCKOTO YHUBEPCHUTETA MOSIBU-
JIach OrpOMHast KOJUIEKIIMS CTApbIX yU4eOHUKOB, TI0 KOTOPBIM YUYMJIUCH IIKOJbHHUKH IITATA TIOCTICAHUE
CTO WJIM OKOJIO TOTO JieT*!, HO B UTOre OT HUX OTKA3aJIMCh B MOJIB3Yy OoJiee HOBBIX BapHaHTOB. [ s
Ha 9T NIOTPeNaHHble KHUTH, TIOHUMAeIlb: BCe CIOPbI 00 00pa30BaHNH ykKe pa3sBOPAYMBAIUCH HE Pas.
Bce, uTo MBI cuuTaeM HOBBIM M CTPaHHBIM (HaIrpuMep, KHUTH Haropooue «3o0peratensHoii reo-
METPUM», IJI€ YYEHUKOB MPOCAT CAMOCTOSTEIbHO IPUAYMbIBATh JOKA3aTeIbCTBA; MaTeEMaTUYECKHe
KHUTH, JIeNIalolye 33a9l «aKTyaIbHBIMU», CBSI3bIBAS MX C IOBCEIHEBHOW KU3HBIO IIKOJIbHUKOB;
KHUTY 110 MaTeMaTHKe, CIIOCOOCTBYIOIINE TIPOABMKEHUIO OOIIIECTBEHHBIX IBMKEHHIT), HA CAMOM JieJie
CTapo, B CBOE BPEMs TOXKE CUUTAJIOCh CTPAHHBIM U, HECOMHEHHO, CHOBA CTAHET HOBbIM U CTPaHHBIM
B OyayIem.

Bo BBesennu B «M300peTatenbHy0 TeOMETPUI0» TOBOPUTCS, UTO FE€OMETPHS MMEET «MEeCTO
B 00pa3oBaHMU BCEX JIIOfIEH, HE MCKTIOYast KEeHIIUH»: aBTOp KHUTH, YuibsaM [xopmk CrieHcep, —
OZIVH U3 MEPBBIX MOOOPHUKOB COBMECTHOTO 0OyueHus. bonee TUITMYHOE OTHOIIEHUE K JKeHIIMHAM
u reometpun B XIX Beke oTpaxeHo (HO He omoOpsieTcs) B pomane «MenbHuIa Ha ®nocce» xop-
mka DnuoTa*?, ormyOIMKOBAHHOM B TOM ke TOfy, 4To M y4eOHuk CrnieHcepa. «[IeBUOHKM HE MOTYT
noHATh EBKIMIa, paBia, cap?» — CIIpallMBaeT OIMH U3 iepcoHaske yunrtens CTeJulMHra, Ha 4yTo TOT
OTBeUaeT: «Y HUX MHOTAA HETUIOXHE CIIOCOOHOCTH, HO 3HAHMSI UX HETTTyOOKH, OHM HUYEro He MOTyT
MOCTUYb /10 KOHIIA. OHU CMBIIILIEHbBIE, HO TOBEPXHOCTHBIE» . CTEJIIMHT NPEe/ICTaBIsET B CATHPHYe-
CKOM (hopMe TOT TPaUIIMOHHBII 00pa3 OPUTAHCKOM MeIaroruku, IpOTUB KOTOPOro BoccTaBa CrieH-
cep: 10Ul Maplll Yepes3 3allOMUHAHKE aBTOPUTETOB, IIPU KOTOPOM MEJIEHHBIN U TSKEJIbIA CTPOU-
TEJIbHBIIA MIPOLIECC TOHUMAHUsI He TTPOCTO UTHOPUPYIOT, ero octeperaiotcs. «Muctep CTemHr ObLT
HE U3 TeX, KTO CTaHeT 0cnalisATh M U3HEKUBATH YM CBOETO MMTOMIIA, PHOerasi K yIPOIIEHUsIM U 00b-
sicHeHUsIM»*4. EBKJM ObUT CBOETO pofa TOHU3UPYIOIMM CPEJCTBOM IJIsI YKPETUIEHHUs] MYKEeCTBEH-
HOCTH, U €r0O MPUXOJWIOCH TePIeTh, KaK KPENMKUI HAMMTOK WU JISASHOM Il

HenoBosbCTBO CTEJUIMHIM3MOM CTaJIO HAPACTaTh AaKe B BEpXax MaTeMaTUUECKUX KpyroB. bpu-
TaHckui MateMatuk [Ixeiimc JIxo3ed CunbBecTp, 0 reoMeTpur U anredpe (a Takke OTBpaIlleHUN
K OTYIUISIIONIEH MEPTBEHHOCTH OPUTAHCKOW aKaJIeMHUYECKOW HAyKH) KOTOPOTO MBI €Ille TIOTOBOPHM,
cumntai, 4to EBKIMIAa HYXKHO CHPSTATh «IOJAJIBIIE OT IIKOJBHUKOB», a TEOMETPHIO TPErogaBaTh
B CBSI3KE C (PMBUKOM, [iesiast aKIIEHT Ha TEOMETPHIO 08UICEeHUsI, TOTIOTHSIONIYIO CTaThYecKue (POpPMbI
EBkimmpna. «MIMeHHO kuBoro unTepeca® k npeamery, — nucai CUIbBECTp, — TaK HEe XBaTaeT HAIIMM
TPaJMIIMOHHBIM CPEIHEBEKOBBIM MeTofam mpenogaBanus. Bo ®paniuu, ['epmanny m Utanum —
Be3Je, r7e 51 ObLT Ha KOHTUHEHTE, — pa3yM BO3/IEHCTBYET HEMOCPECTBEHHO HA Pa3yM: TEM CIIOCOOOM,
KOTOPBII HEU3BECTEH 3aCThIBIIEN (DOPMATUCTUKE HAIMX aKaJIEMUUECKUX yUPEKICHU».

B 1860 romy.

40310 HelicTBUTEIBHO II0XO NIOCTABICHHBIA BOITPOC: TIPY TAKOH paccTaHOBKE OYEBUIHO, YTO HAa3BaTh IIUPHHOM, BBICOTOM U ITy-
6uHON. Buanumo, TyT UMeeTcsl TOHKOE pas3inire B OIHCAHUU «C TOUKHU 3peHHst KyOa», Y KOTOPOro HEeT BbIACNCHHBIX IJIMHBI, IMPHHbI
1 TOJILUMHBI, TOTOMY Y4TO OHU PaBHBI, U CO CTOPOHbI BHEIIHETO HaOJoaTe s, KOTOPBIN UCIIONb3YeT ECTECTBEHHBIE U1l HEro KOOpAU-
HAaTBl B TPEXMEPHOM HPOCTPAHCTBE. [Ipum. Hayu. peo.

41 . o o

B oxHolt 13 KHUT N0 apudMeTHKe, TTOCIeAHNI pa3 UCrob30BaHHOH B 1930 romy, s Harmen momeTKy Kapasgarmom: «CMoTpr
crpanuiy 170»; Ha 170- crpanune ObUTO Apyroe ykazanue: «CMOTpy cTpaHuIly 36», Tie s yBUe! HOBYIO KOMaH/y, | T. [I., OKa
He 100paJicst 10 ToCIeAHe N CTpaHuLIbL, Tae ObLIo HammcaHo: «Thl Typak!» JlecATHIeTHHI MaJbuiK pas3bIrpal MEHs ¢ TOTO CBETa.

42 31ech yMECTHO HAIIOMHUTD, 4TO [[KOPIK DIMOT — MCeBIOHUM MUcaTeIbHULIBI Mapu AHH DBaHC.

3 «Menbuua va drocce». Kuura BTOpas, riasa nepas. [lepeson JI. [onskoBoit u I'. OctpoBckoid. [lpum. nep.

44 o o
«Menpauna Ha ®nocce». Knura Bropas, masa nepsas. [lepeson JI. Ionsakosoit u I'. Ocrposekoit. Ilpum. nep.

> Mimenno sxuBoro HHTepeca K npeamety: James J. Sylvester, “A Plea for the Mathematician,” Nature 1 (1870): 261-63.
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CMOTPH!

Ms! yxe He 3acTaBiisieM IIKOJIBHUKOB 3ay4uBaTh W MOBTOPSTH Hau3ycTh EBkinga. B koHue
XIX Beka B y4eOHUKH CTaJIM BKJIIOYATh YIIPAXKHEHUs], B KOTOPHIX YUEHUKAM IPEeIaraioch CTpOUTh
COOCTBEHHBIE JOKA3aTeIbCTBA FEOMETPUIECKIX YTBep:kaeHui. B 1893 romy 3Ti nepeMeHs! y3akOHUI
cchopmupoBanHbiil B 1892-m Komuter necstu, Bo3riasisgeMblil ipe3uaeHToM ['apBapaa Yapibzom
Amuotom. Komutery ObUTO MOPYYEHO PallIOHATM3UPOBATh M CTAaHJAPTU3UPOBATh OOyUeHUE B ame-
PUKaHCKUX cpeJHMX IIKojax. [lo ero yTBepxkaeHuIo, 3ajaya reOMETPUM B LLIKOJIE — [IPUBUBATh yue-
HUKaM HaBBIKM CTPOrOro JeJyKTMBHOIO MbILIUIEHHS. DTa ujes npuxiuiack. B xone onpoca nsatucor
aMepUKaHCKUX yuHTesiel 00 UX 3a/1a4ax B MMPETolaBaHu TeOMETPHH, poBeieHHoro B 1950 romy 4,
CaMbIM TIOMYJISIPHBIM ObLT OTBET: «Pa3BUTh HABBIKU SICHOTO MBIIUICHUS] ¥ TOYHOTO BBIPAXKCHUSI»,
KOTOPBII [IOUTH B/IBOE IIPEBBICUJI BApUaHT: «JlaTh 3HaHUE (PaKTOB U IPUHIIUIIOB FeOMETpUM» . IHbIMU
CJIOBaMH, MBI 3/1€Ch HE JIsI TOTO, YTOOBI MMYKATh YIYEHUKOB BCEMHU U3BECTHHIMU (DAKTAMU O TPEYTOJib-
HUKaXx, a JIJIs1 TOro, YTOOBl pa3BUBaTh B HUX YMCTBEHHYIO AUCHUILIMHY, TO3BOJISIONIYIO T0OBIBATh 3TH
(bakThl U3 NepBoHavaIbHBIX MPUHUMNOB. [lIkona 11 ManeHbkux JIMHKOIBHOB.

A 17151 9ero Hy’kHa 3Ta YMCTBEHHasi AUCUMIUTMHA? MokeT ObITh, Ha CITy4ai, €Clii B KaKOW-TO
MOMEHT OyyIiel )KU3HA UM TIOHAJOOUTCSI OKOHUATENIBHO U HEOPOBEPKUMO JJOKa3aTh, YTO CyMMa
BHEIIHUX YIJIOB MHOTrOyrojibHuKa paBHa 360 rpagycam? f Bce Xy, Korja ke 3TO IMPOU3OMJET,
HO TIOKa Oe3pe3ybTaTHO.

OcHoBHasi mpu4rHa 0O0yUYeHus JeTeil (hOPMYIMPOBAHUIO JIOKA3aTeIbCTB BOBCE HE B TOM, UTO
MHUP IOJIOH JIOKA3aTeJIbCTB, a B TOM, YTO MUP TOJIOH HEO0KA3ameabCme, U B3pPOCIbIM JIIOISIM HYKHO
3HaTh pa3HULy. TPYIHO COINIACUTHCS C HEIOKA3aTelIbCTBOM, €CJIM Bbl PEAJIbHO 3HAKOMBI C MOAJINH-
HUKOM.

JlunkonbH oHuMan 3ty pasHuiy. Ero apyr u kosutera-topuct I'enpu Kneit Yutau Bciomu-
Hall: «MHoro pa3 s BUAen*’, Kak OH CPbIBAET MACKY C 3a0JyKJIeHUsI U CTBIIUT Kak 3a0iykIeHue,
Tak M €ro aBropa». Mbl MOCTOSIHHO BCTPEYAEMCs C HEJIOKA3aTeJIbCTBAMU, PAAAIIMMUCS B OAEKIY
JOKa3aTesbcTB, U 0e3 JOKHOTO BHUMAHMS C HaIllel CTOPOHBI OHM YacTO OOXOIST HAIy 3alllUTy.
Cy1ecTBYIOT IOJICKa3KH, KOTOPBIE Bbl MOKETE BhICMATpuBaTh. Korjga B MaTeMaTuke Kakoil-TO aBToOp
HauuHaeT ¢pasy co cioB «OuUeBUIHO, UTO», HA CAaMOM [ieJie OH TOBOpUT: «MHe 3To Kaxercs oye-
BUJIHBIM. BeposiTHO, cienoBasio Obl 3TO MPOBEPUTH, HO 51 HEMHOTO 3aIyTasICs B MPOIIECCe U TIOTOMY
PEIINJI ITPOCTO 3aBUTh, YTO 3TO OYEBUIHO». Y Ta3€THHIX aHAJTUTHKOB aHAJIOTMYHAs (ppa3a HaAuMHA-
ercsi co cyoB: «KoHeuHO, Bce MbI COTJIACHBI € TeM, UTO». Besikuil pa3, CTaIKuBasiCh ¢ IOIOOHBIM, BbI
HU B KOEM CJIy4yae He JIOJLKHBI BEpUTh, YTO BCE COMIACHBI C JaJbHEUIIMM. Bac npocsr TpakToBarh
HEUTO KaK aKCHOMY, HO €CJIM MbI UTO-TO M OOsI3aHbI BBIyUUTh U3 UICTOPUH TEOMETPUH, TaK 3TO TO, UTO
HeJIb3s1 BKJIIOUATh aKCUOMY B CBOIO KHUTY, TIOKA OHA HE JJOKa3ajia CBOIO pPeasIbHyI0 IEHHOCTb.

Bceraa ckenTUYHO OTHOCHUTECH K JTIOOOMY, KTO TOBOPHUT, YTO OH «IIPOCTO JIOTH4YeH». Ecii Bam
PacCcKas3bIBaIOT HE O PABEHCTBE TPEYTOJILHUKOB, @ 00 SKOHOMHUYECKOH MOJIUTHKE, WIN O KAaKOM-TO
HEJOCTOMHO ceOsl Be/lylieM KyJIbTYPHOM JiesiTesie, Wi 00 YCTYITKE, KOTOPYIO OT Bac XOTSAT, TO TYT HET
HUYETO «IPOCTO JIOTUYHOTO», TIOCKOJIBKY BCE IMPOUCXOAUT B KOHTEKCTE, II€ JIOTMUECKUE BHIBOADI —
€CJIM OHHU BOOOIIE MPUMEHUMBI — HEOTIEIMMBI OT BCEr0 OCTaJbHOr0. OT Bac XOTAT, YTOOBI BBI OIIH-
OOYHO MPHHSIM HETOYKY YBEPEHHO BBIPRXKEHHBIX MHEHUH 3a J0Ka3areabcTBO. Ho Kak TOMBKO BbI
OLIYTUTE PE3KUM UfeauoK HACTOSIILIETO 0KA3aTeIbCTBA, Bbl YK€ HUKOIJA HE YTOIUTE B 3TY JIOBYIIIKY.
[Tpennoxure cBOEMy «JIOTMYHOMY» OMIOHEHTY 3aHATHCS KBaIpaTypoil Kpyra.

g xoae onpoca 1950 roma: Kenneth E. Brown, “Why Teach Geometry?” Mathematics Teacher 43, no. 3 (1950): 103-6;
https://www.jstor.org/stable/27953519.

*" Muoro pa3 s Buges: H. C. Whitney, Lincoln the Citizen (Baker & Taylor, 1908), 177. Eciu yecTHo, TO TpuMep 32011y K AeHUs,
KOTOPBI YUTHHM NMPUBOIUT CPasy IOCJIe ITOro (OH BKJIIOYAET BOIIPOC, MOXHO JIM CKa3aTh, YTO y KOPIOPALWH €CTh AYyIIa), He KakKeTCs
MHe Heyzayell 1eyKTUBHOM JIOTHKH.
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[To cnoBam YurtHu, JIMHKOJIBH BBIIENSAJICSA BOBCE HE CBEPXMOIIHBIM MHTEJJIEKTOM. MHoOrue
OOIIIeCTBEHHBIE JISSATESIM OYeHb YMHBI, HO CPEIl HUX €CTh ¥ XOPOIIINE, ¥ TUIOXKE JIIO/IU, C COXaIeHHeM
oTMeuaeT YUTHU. JIMHKOIbHA K€ OTJIMYaJIO TO, YTO JJIsI HETO «ObLJI0 MOPAJIbHO HEBO3MOKHO* CIO-
PHTH HEYECTHO; OH HE MOT 3TOTO JIeJIaTh 0 OMPEJIE/ICHHIO, KaK He MOT KPacTh; 110 CYTH, JIJIs1 HEro ObLIO
OJTHO ¥ TO K€ — JINIINUTh YeJIOBeKa COOCTBEHHOCTH yTeM KPaskK¥l WY ITyTeM HEJIOTMUHBIX UM OTBPA-
TUTEJBHBIX paccykaeHui». To, yto JINHKOJIBH o3auMcTBOBaN Yy EBKMIa (MU TO, UTO YK€ MMENIOCh
y JIMHKONBHA ¥ TApMOHMPOBAJIO C TeM, YTO OH Haien y EBkimaa), — 310 yeaocmnocms: PUHIMII,
YTO HEJIb3s1 TOBOPUTh KaKWe-TO BEI, MOKa Thl YeCTHO He 0OOCHOBAJI CBOE MPABO MX OOCYKAATh.
['eomerpust — 310 popma vectHOCTHU. JIMHKOIBHA MOXKHO Ha3BaTh [ eomerpruyeckum Ditdom*.

EnuHcTBEeHHOE, B 4eM 51 pacXoxkych ¢ JIMHKOIBHOM, — UTO OH CTBIUT aBTOPa 3a 30Ty KIeHUSI.
TpynHee Bcero ObITH YECTHBIM C cCaMHM COOOM, M TpeOyeTcsl Topa3fo OOoJbllie BpeMEHU U YCUITAIA
Ha pazoOnaueHre cOOCTBEHHBIX OIMMOOK. HyKHO Bcerma OTHOCUTBCS K CBOUM YOEKICHUSAM, KaK K
paciatanHoMy 3y0y, TO eCTh K 3yOy, B KPEIOCTH KOTOPOTO BBl HE COBCEM yBepeHbl. U eciii 4To-To
BBI3BIBA€T COMHEHUS, HE CTOMT CTBIIUTHCS; POCTO CIIOKOWHO OTCTYIUTE Ha TBEPAYIO IIOYBY U 3aHOBO
MIEPEOCMBICITUTE MPOOTIEMHOE TOHSTHE.

NmenHo 3ToMy B mjieasie JIOJDKHA HAyquTh HAc reomerpusi. OJHAKO «3acThiBIIAs (pOpMasm-
CTHKa», Ha KOTOpYIo kayioBajicsi CUIIbBECTp, OT 3TOT0 O Kak Jayieka. Ha mpakTrke ypok reoMeTpuu,
KOTOPBIF MBI MPEToaeM JIETSIM, TIO CJIOBaM XY/IOKHHKA, TIefjarora 1 Momy/isipu3atopa MaTeMaTuKu
Bena OprnuHa, 0ObIYHO TAKOB:

JloKa3aresbCTBO — 3TO HETMOHSITHAsl JIEMOHCTPALIMS YK€ W3BECTHOIO Bam
50
(pakra>.

OpnvH NpUBOAUT IPUMEP TAKOI'O JI0KA3aTENIbCTBA /11 TEOPEMBI O PABEHCTBE MPSMBIX YIJIOB,
TO €CTh YTBEPXK/EHUs, UTO JIIOObIE /1BA MPSAMBIX yIJIa paBHBI. UYTO MOKHO CIIPOCUTb Y JIEBATHUKJIACC-
HUKA, CTOJIKHYBILErocsi ¢ 3TUM yTBepxkaeHuem? Tumuunblii popmat®! — dokazamenavcmeo 6 0sa
cmonbya, rIaBHask Oropa reOMeTPUYEecKoro o0pa3oBaHus B TeueHue Oosiee yeM cTa JieT. B Hamem
CJIy4ae OHO BBIIVIA/IENO Obl MPUMEPHO TaK:

Yron1uyron 2 — npamble Mo ycnoeuro
BennuwnHa yrna 1 paBHa 9o rpagycos OnpepeneHne npAMoro yrna
BennuuHa yrna 2 paeHa 9o rpagycoe OnpepeneHne npamoro yrna

BennuunHa yrna1paeHa BeMMUnHe yrnaz TPEIH?.P‘ITHBHOCTb paBeHCTBa

Yron1paBeH yray 2 OnpegeneHve paBeHCTBa YINOB

«TpaH3UTHMBHOCTh paBEHCTBa» — OJHO M3 OOLMX MOHATUI EBKiMna, 310 apudmerrnueckuii
IIPUHLMI, KOTOPBII OH M3JIaraeT B Hayajle CBOEro TPy/Aa Hapsay ¢ FEOMETPUYECKMMU aKCUOMaMM.
[TpuHIMI TaKOB: JBE BEIIM, PaBHbIE TPEThEN, PABHBI MEXY COOOM™.

“® Bruro MopaJbHO HeBO3MO:kHO: Whitney, Lincoln the Citizen, 178.
4 Orcbuika K ToNyJsipHOMY TTpo3BuILy JIMHKONMbHA — YecTHbIi D00, [Ipum. nep.

0 HMoxa3aTeabcTBO — 3T0: cioBa OpnuHa B3sTH U3 ero mnocta ot 16 okrsiopst 2013 roga: “Two-Column Proofs That Two-
Column Proofs Are Terrible,” Math with Bad Drawings (blog), mathwithbaddrawings.com/2013/10/16/two-column-proofs-that-two-
column-proofs-are-terrible/.

! Tunmaneiii popmar: matepuan o KoMuTeTe AeCATH 1 HCTOPHM JOKA3ATeILCTBA B JIBA CTONOLA B3AT 13 padotsl P. G. Herbst,
“Establishing a Custom of Proving in American School Geometry: Evolution of the Two-Column Proof in the Early Twentieth
Century,” Educational Studies in Mathematics 49, no. 3 (2002): 283-312.

2B cueHapuyt Tonu Kyminepa nis ¢puibma Crusena Crimsbepra «JIMHKOMBH» NPE3UIEHT CChLIACTCA HA 3TO B ApaMaTHYeCKHid
MOMEHT.
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He crany orpunare, 4To ecTb olpeaeaeHHoe YIOBIETBOPEHNUE B CBEIEHUU BCETO K TAKUM KPO-
IIIEYHBIM, TOYHBIM InaraM. OHM Tak yOeIUTENbHO CKJIAJbIBAIOTCS BMECTE, CIIOBHO JETabKH JIero!
U nogo6Hoe oryIieHne yIuTeso JeUCTBUTEIbHO X0UeTCs TiepeaaTh.

Ho Bce *e... pa3Be He OYEBUAHO, UTO /IBA PSMBIX yIJIa — 3TO OJHA U Ta K€ Belllb, IPOCTO pac-
TMOJIOKEHHAs] Ha CTPaHMIIE B pa3HbIX MeCTax ¢ pa3Hoi opueHTanueii? Ha camom aene EBkiing cuuran
PaBEHCTBO MPSIMBIX YIJIOB YETBEPTOM U3 aKCUOM — OCHOBHBIX TPaBUJI UTPbI, KOTOPbIE TPUHUMAIOTCS
KaK UCTUHHBIE 0€3 I0Ka3aTeIbCTBA U M3 KOTOPBIX BBITEKAET BCe OcTallbHOE. Tak mouemy coBpeMeHHast
IKoJIa TpeOyeT OT YYEHUKOB MPEIbsIBIATH JOKA3aTeIbCTBO 3TOro (pakrta, ecnm aaxe EBkiamp cka-
3a1: «Jla magHo, 3T0 0YeBMAHO» ? [IOTOMY UTO CYIIECTBYET MHOTO pa3HBIX HAOOPOB AaKCUOM, U3 KOTO-
PbIX MOXHO BBIBECTH F'€OMETPHIO Ha MJIOCKOCTH, U MOCTYMNaTh B TOYHOCTH TaK, Kak EBkmm, Oosnbiie
HE CUMTAETCs CaMbIM CTPOTMIM WJIM TIeIarOrMyecKy BHIMTPBIIHBIM rpuemMoM. B 1899 rony [laBun
[MuisOepT mepenvcan BCIO aKCMOMATHKY C HYJIsI,  aKCHOMbI COBPEMEHHOW aMEPUKAHCKOW IIIKOJIbI
00BIYHO CrieyioT cucteme Jxxopmxka bupkroda 1932 rona.

AKcroMa 3TO WM HET, HO TOT (DaKT, YTO JIBa MPSIMBIX YIJIa PaBHBI, YYEHHUK MPOCTO 3HAET. Bol
HE MOXETe BUHUTD IITKOJIbHUKOB B TOM, YTO OHU Pa304apyloTcsi, KOT/a Bbl MM CKaxeTe: «Bbl mymanm,
YTO 3HAETE ITO, HO Ha CaMOM [IeJie He 3HAJIH, [T0Ka HE BBINOJHWIN BCE I11aTW B JOKA3aTeJIbCTBE B /1BA
cTonoia». JJaxe HECKOILKO OOMIHO!

CMIIKOM MHOroe Ha ypoKax reOMETpUU MOCBSILEHO 10KAa3aTesbCTBY OYEBUIHBIX Bellen. S
XOpOLIO TOMHIO 3aHSTHS TONOJIOTHEW Ha MepBoM Kypce Koitemka. IIpodeccop, BecbMa BblAaio-
LIUICS TTOYTEHHBbIN YYEHBIN, MOTPaTWiI JIBE€ HENeNM Ha JI0Ka3aTesbCTBO CleAyIoIero ¢akra: eciu
BBI MIPOBEJIETE HA TUIOCKOCTU 3aMKHYTYIO KPHBYIO O€3 caMoliepeceYeH i, TO, Kakor Obl M3BHITUCTOM
Y MIPUYYJTUBOM OHA HU ObLIa, OHA Pa3/esIUT IUIOCKOCTh Ha /IBE YaCTH: OfIHA BHYTPH, a BTOpast — CHa-
PYKU KPUBOIL.

C OonHOM CTOpPOHBI, KaK OKa3aJloCh, BEChbMa CJIOKHO Hamucarh (pOpMajIbHOE 10KA3aTesIbCTBO
3TOro (hakTa, U3BECTHOIO KaK Teopema JKopmaHa 0 3aMKHYTHIX KpHBbIX. C Ipyroil — 3Tu [1Be Helleau
sl IPOBEJI B COCTOSTHUM €/1Ba CAECP/KUBAEMOro pasapaxeHus. Heyxenu B 3TOM M 3aKJI04aeTcs mare-
Maruka? Jlenate oueBuaHOE TpyaoeMKuM? Uwurarenb, s IPOCTO OTKJIOYAJICS, TaK K€ Kak U MOU
OJIHOKYPCHUKH, CpeId KOTOPBIX ObLITM OyayIlye MaTeMaTUKy 1 Apyrue yueHsle. [lapouka, cuaesinas
Nepesio MHOW, — BECbMa CEPbE3HBIE CTYJIEHTHI, KOTOPbIE BIIOCJIEICTBUM IOTy4aT CTENIEHHU IO Mare-
MAaTHUKe B JIyUIIUX YHUBEPCUTETAX, — HAUMHAJIa SHEPIMYHO OOHMMAThCSI BCAKHIA pa3, KOrjaa BbIIAlo-
IIAIACS TOYTEHHBIN YYEHBIN OBOPAYMBAJICA K JOCKE, YTOOBI 3aITCaTh OYEPEHON TOHKUI apryMeHT
0 HEeOOJBIIIOM BUIOM3MEHEHUM MHOTOYTOJbHHKA. §l MMel0 B BUJYy, YTO OHU PEATbHO 3aBOJWJIVCH,
Kak OyJTO MX TIOAPOCTKOBAsI CTPACTh JIPYT K JPYTy MOIJIa KAKUM-TO 0OpPa30M MEPEHECTH UX B APYTYIO
4yacTh KOHTUHYYMA, T/Ie TAKOTO J0KAa3aTesIbCTBA ElIe HeT.

CT0J1b BHICOKOKBATM(DUITMPOBAHHBIN MaTeMAaTHK,, KAKHAM sI CTaJl ceiiyac, Mor Obl, CJIerka BBINpsi-
MUBIIIUCh, CKa3aTh: «Hy, Moozple oau, Bl MTPOCTO HEAOCTATOUHO MCKYIIEHbI, YTOObI TIOHUMATD,
KaKue YTBePXKJICHUSI JeHCTBUTEIHHO OYSBUIHBI, a KAKMe CKPHIBAIOT B ceOe TOHKOCTU». Bo3MOKHO, 51
YIIOMSIHYJT OBl MyTaloIIyIo poratyio cepy Ajekcanaepa’, KoTopasi HOKa3blBaeT, YTO aHAJTOTHYHbIN
BOIPOC B TPEXMEPHOM MPOCTPAHCTBE BOBCE HE TaK MPOCT, KAK MOKHO MOAYyMaTh>*.

33 Poratas cpepa AJleKcaHzepa IEIAT TPEXMEPHOE IPOCTPAHCTBO HA JBE YACTH, KaK M OObIuHast c(pepa, HO APYTHM CIIOCOOOM:
B TO BpeMsI KaK Ha IIOCKOCTH 1o TeopeMe IlleHdmica 1Be mommyJaronyecs: 9acT! TONOJMIOTYECKH SKBUBATCHTHBI KPYTY ¥ INIOCKOCTH
C KpyIJIoN ABIPKOH uts yoboit kpuBoii 6e3 camonepeceuenmit. Cm. ®@yke . B. Poraras cepa Anekcangepa. Ksant (1990) Ne 6.
Tpum. nayu. peo.

34 B MatemaTiKe CyIIECTByeT HeMAJIO BELIEH, KOTOPBIE KaXyTCsl OUEBHIHBIMIL, HO IIPH 3TOM HEBEPHBI. PACCMOTPHM yTBEp AcHHe:
CIUTOIIHOW IIap pajuycoM | caHTHUMeTp Heslb3sl pa3OUTh Ha KOHEYHOE YMCIIO YAaCTed M CJIOXKUTh M3 HUX CIUIOIIHOW IIap pajnycoM
1 kusometp. YTBepkeHHe KaXeTCsl OYeBUIHBIM, OIHAKO OHO JIOXKHO: Takoe pa3bueHne Bo3MoxHO (mapagokc banaxa — Tapckoro).
AHAJIOTMYHO MHTYMIHSI OTPULIAET CYIIECTBOBAHUE HENPEPhIBHOM (DYHKIIMH, Y KOTOPOH HU B OTHOM TOUKE HeJIb3s TPOBECTU KacaTelb-
Hyio. OiHaKo Takue (PyHKIMH cyIecTBYIoT. [ToaTomy, yBBI, Jaxe Bpoe Obl OUEBHUAHbIC BEIIM B MaTeMaTHKE PUXOIUTCS JOKa3bIBaTh.
IIpum. nep.
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OpnHako ¢ Megarormyeckod TOYKM 3peHUsi TaKOM OTBET, Ha MOUM B3MJIsi[, JOBOJIHO ILIOX.
Ecnmu B kiacce Mbl OyfieM TpaTuTh BpeMsl Ha JIOKA3aTeJIbCTBO Bellled, KOTOPhIe KaXyTCsl OYeBU/I-
HBIMH, ¥ HACTAMBaTh HA TOM, YTO OHM HEOUYECBH/IHBI, HAIIIM YYCHUKH OYIyT KUTIETh OT BO3MYIICHUS,
KaK KOTIa-To 51, WIM HalayT ceOe 3aHATHS IOMHTEpecHee, KOrja MpernojaBaresib OTBEpHETCS.

Msue HpaBuTCS, Kak Mactep rpenonaBanus ben bmom-CMut onuceiBaeT 3Ty mpooiaemMy: YToObl
yJaruecs: JIeACTBUTEIBHO OIYTHIA OrOHb MAaTeMAaTUKU, UM HAJI0 WICTIBITATh 2PAOUeHI YEePeHHO-
cmu®?, 3% — olIyIeHre Mepexoa OT Yero-To OUYEBUIHOTO K YeMY-TO HEOUeBUIHOMY, TIOATAIKUBAEMOe
BBepX JiBUTaTeIeM (popMasibHOM JIOTUKU. B MPOTUBHOM Cily4dae Mbl TOBOPUM: «BOT CIIMCOK aKCHOM,
KOTOPBIE BHIIJISAIAT COBEPIIIEHHO MPABIILHBIMU; CKJI/IbIBANTE X, TIOKA HE TIOIy4rTe APYroe yTBep-
KJEHUE, KOTOPOE BHIIJISAUT COBEPIIICHHO MPAaBUILHBIM». DTO BCe PaBHO UTO 00ydYaTh KOro-HUOY/Ib
JIero, TIOKa3aB, UTo U3 IByX MAJICHBKUX KMPIMYMKOB MOXKHO CIIeJIaTh OJVH OOJIBIION. Bbl MOXeTe 310
clieiaTh, 2 MHOT/IA BaM JISCTBUTEILHO HYKHO 3TO C/IeNiaTh, HO CYTh JIero, KOHEYHO, HE B ITOM.

BeposiTHO, nydiie camomy nouygcmeosams TPAJAUEHT YBEPEHHOCTH, YeM TOBOPUTH O HEM.
JI71s1 3TOrO MOTyMaiTe Ha MUT O MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

Hauynem ¢ MHTYMTHBHOTO OLIYILEHUS: €CJIM FTOPU30HTAJIbHAS U BEPTUKAJIbHAs CTOPOHBI OIlpe-
JeJIeHbl, TO U3BECTHA U AuaroHasb. Eciu Bbl mpoiiere 3 KWIoMeTpa Ha 0T, a HOTOM 4 KWJIOMeTpa
Ha BOCTOK, TO OJHO3HAYHO YAJIUTECh OT UCXOIHOM TOYKHM Ha KAKOE-TO KOHKPETHOE PacCTOSIHUE.

Ho na kakoe? [lns storo HyxHa TeopeMa [lugaropa — nepBas peajipbHast TeOpeMa reoMeTpum.
OHa roBopHT, YTO €CIM a U b — TOPU30HTA/IbHASA M BEPTUKAJIbHASI CTOPOHBI MPSAMOYTOJIBHOIO Tpe-
YrOJIbHUKA, & ¢ — AUAroHajb (Tak Ha3blBaeMasi TMIIOTEHY3a), TO

a+ b=

Ecma=3,ab=4, 0 =32+4>=9+16=25. Mu 3HaeM, KaKoe YMCJIO TIPU BO3BE/ICHUU
B KBaJpar jJaer 25: 310 yuciao 5. OHO U eCTh JJIMHA TUIIOTEHY3HI.

[Nouemy sta popmyna BepHa? Bbl MoXkeTe HaYaTh MOJHUMATHCS 110 TPAAUEHTY YBEPEHHOCTH,
HApHCOBAB TPEYTOJIbHUK CO CTOPOHAMHU 3 U 4 M U3MEpHB €ro r'MIoTeHy3y, OHa Oy/eT OJU3KOM K 5.
3aTemM HapuCylTe TPEeyroJbHUK CO CTOPOHaMH | 1 3 ¥ u3MepbTe ero rMIoTeHy3y; ecid Bbl oOpara-
JIMCh C JIMHEWKOM AOCTAaTOYHO BHMMATEJIBHO, TO MOJTYYUTE YTO-TO OmM3Koe K yuciy 3,16, kotopoe
Ipy BO3BeAeHNH B KBajpar faet 1 + 9 = 10. bnarogapsi sTM npumepaM YBEpEeHHOCTb YBEIUIUTCS,
HO 3TO ellle He JJOKA3aTeJIbCTBO. A BOT 3TO YK€ OHO:

55 ['paueHT — BeKTOpHAs! BE/IMUMHA, [TOKA3BIBAIONIAS HAIIPAB/ICHNE HAMGOBILIEIO BO3PACTAHMS UHCIOBON BETMUMHBL B PA3HBIX
TOUKaX KaKOro-JIMOO IPOCTPAHCTBA. 37eCh aBTOP HCMONb3yeT HMOHSATHE B IEPEHOCHOM CMBICIE — KaK CHHOHHM MOJBEMa B Topy.
Ipum. nep.

56 I'paguent yBepenHoctu: Ben Blum-Smith, “Uhm  Sayin,” Research in Practice (blog), http:/

researchinpractice.wordpress.com/2015/08/01/uhm-sayin/.
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L Q = v &

Bonbioi KBaapar Ha oboux PUCYHKAX OONHAKOB, HO paS6I/IT Ha 9aCTU ABYMSA pPa3sHbIMH CIIOCO-
6amu. Ha TMIEPBOM YEPTEKE YCTHIPE KOIMMUU HAICTO IMMPAMOYT'OJIBHOI'O TPEYT'OJIbHUKA U KBAApaT CO CTO-
pOHOﬁ c. Ha BTOPOM — TOXKE€ YETbIPE KOIIMH, HO MHAYC PACIIOJIOKECHHBIC: OCTATOK KBaJpaTa TCIECPb
3aHUMAIOT IBa MCHBIINX KBaApara CO CTOPOHAMU ad U b. ITnomanp, KOTOpada OCTaCTCA B OOJIBILIOM
KBaJpare 11ocjie Y6I/IpaHI/I}I YCTBIPEX TPEYTOJIbHUKOB, NOJIKHA OBITh OHHHaKOBOﬁ B 000UX ci1yvyasdx,

a 3HAUWT, ¢ (rIomiaap, OCTaBIIAsICS HA TIEPBOM depTexe) OyIeT paBHa A+ b (rutomaap, ocraBIa-
SCS1 HA BTOPOM 4epTexke).

[Ipu xenaHuM TPUAPATHCS MOKHO TOXAJIOBAThCS HAa HECTPOTO€ JI0KA3aTelbCTBO TOTO, UTO
Ha NIEpBOM PUCYHKE KBaJpaT (TOro, 4Tro JJMHA CTOPOH 3TOM (PUIypbl OIMHAKOBA, HEJOCTATOYHO:
COXMMUTE MaJIbIIAMU TTPOTUBOIIOJIOKHBIE YIJIbl KBaJpaTa — v Noy4YuTe (Urypy roj Ha3BaHUEM pomo:
9TO SIBHO HE KBA/IpaT, HO CTOPOHBI MO-TIpekHeMY paBHbl). Ho mycTh Tak. Jlo O3HAaKOMIIEHHSI C 9TOM
WLTIOCTpaIMiell y Bac HET OCHOBAHUU CUMTaTh, YTO Teopema Iludaropa BepHa, HO, YBU/IEB €€, BbI
nonimere, nouemy TeopeMa BepHa. [lonmoOHbIe T0Ka3aTenbCTBa, KOTIa reoMeTprueckast (purypa pas-
pesaeTcs Ha YacTu, KOTOpbIe IOTOM NePECTABISAIOTCS, HA3bIBAIOTCS 00KA3AMENbCIMBAMU PA3PE3AHUS
1 TIEHATCS 3a SICHOCTh M M300perareibHOCTh. MaTteMaruk u actpoHoMm XII Beka Bxackapa®’ moka-
3bIBaeT Takylo (hopMy HOKa3aTebCTBA TEOPEMbl M HAXOAUT M300pakeHHe HACTONBKO YOeTuTellb-
HBIM, YTO JJIsl HEro He TpeOyeTcs CJIOBECHOE MOSICHEHWE, MPOCTO MONUCh B BHUJE OTHOTO CJIOBA
«Cwmotpu!»8. Jlroourenp-martematuk ['erpu [lepuran B 1830 romy npugyman coOCTBEHHOE JI0OKa3a-
TEJIbCTBO pa3pe3aHreM, KOrja MbITajcs, NonoOHO JIMHKObHY, KBaIpUpPOBaTh KPYyr; OH HACTOJBKO
BBICOKO IIEHWJI CBOIO CXeMY>’, UTO CITyCTs TIOUTH IIECTHIECAT JIET 3aBelall BhIpe3aTh €e Ha CBOEM
HaJrpoouH.

YEPE3 MOCT OCJIOB

Ham HyxHO 3HaTh, Kak peuiath reOMETpUYEecKHe 3a/1aud YUCTO (POPMaIbHBIMU BBIBOJAMH,
OJIHAKO F€OMETPUSI — 3TO HE ITPOCTO MOCIeJOBATEIBHOCTb YMCTO (hOPMaJIbHBIX BHIBOJOB. Ecii Ob1 910
ObLIO TaK, TO 3TO ObLT Obl HE JYYIIUI CMIOCOO HAYYUTh MCKYCCTBY CUCTEMATUYECKUX PacCykACHHUN

TR HCTOPUH MATEMATHKH ero 4acTo Ha3biBaioT bxackapa I, 4uro0bl oTiiyaTh oT Gosiee paHHEro MaTeMaTHKa C TAKUM e UMEHEM.
38 HexkoTopble ICTOUHNKY TT0JIAraioT, 9To A0Ka3aTelIbCcTBO Bxackaps! ObLTO B3SITO U3 GoJIee paHHETO KUTaHCKOTO MaTeMaTHIeCKOTO
Tekcra « Koy O CyaHb LI3UH», OIHAKO T10 STOMY MOBOJLY BEYTCs CIIOPBI; €CJIM Ha TO TOIUIO, TO HESICHO, OBLIO JIK Y caMuX IHdaro-
pefiLieB To, YTO MBI IMEHYeM Ceivac I0Ka3aTeIbCTBOM.
% OH HACTONLKO BHICOKO neHna csor cxemy: Bill Casselman, “On the Dissecting Table,” Plus Magazine, Dec. 1, 2000;
https://plus.maths.org/content/dissecting-table.
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B CPaBHEHMU C THICSUYEH IPyrux Bereil. Mbl MO Obl OOBSCHATH MIAXMATHBIC 3a/1a91 WU CYJOKY.
Wnu co3pmath cructeMy akcHoM, BOOOIIE He MMEIOIIYI0 HUKAKOTO OTHOIIEHUS K KaKOH-T00 0bnactu
YeJIOBEYEeCKOU esITeJIbHOCTH, Y 3aCTaBJIATh YYAIIUXCs BHIBOIUTH U3 Hee cliencTBrst. Ho BMecTo Bcero
9TOTO MBI ITPETojIaeM reOMeTPHIO, TIOCKOJIbKY OHa — (popMasbHasI cUCTeMa, KoTtopasi He npocno dop-
MasibHast cuctema. OHa BCTPOEHA B HAIIIM TPE/ICTABJICHUS O MPOCTPAHCTBE, TIOJIOKEHUH Y JIBUKECHUH.
MBp1 He MOXeM He ObITh TeoMeTpHUeCKUMU. VIHBIMU CJIOBaMH, Y HAC €CTh MHTYHUITHS.

B scce 1905 rona reomerp Anpu Ilyankape onpeaenni UHTYUIMIO U JIOTUKY Kak JBa He3ame-
HUMBIX CTOJINA MaTeMaTHUECKOro MbIUIeHUs. Kakaplii MaTeMaTuK CKJIOHEH K TOW WJIM UHOM CTO-
poHe, 1, Kak otMevaeT [TyaHkape, HaM CBOMCTBEHHO MIMEHOBATh TEOMETPaMHU TeX, KTO CHITbHEe Mpe/I-
pacroyiokeH K MHTYUTUBHOMY MbIIIUIeHH0. Ham HykHBI 00a cTonma. be3 JIOruky Mbel He MOTJIH Obl
Huvero ckaszarb 0 1000-yronbHUKe — 00beKTe, KOTOPBIM HAM He MPEJCTaBUTh HA B KAKOM Pa3yMHOM
cmbiciie. Ho 6e3 MHTyuImuy mpeMeT TepsieT BCIo CBOIO MPUBJIEKAaTeIbHOCTh. [lyaHKkape oObsCHSET,
yto EBKiIMA — 3TO MepTBas ryoka:

Bb1, HecoMHEeHHO, Buienn®® Te TOHKUE CTPYKTYpPbl KPEMHHUEBBIX UIJI, KOTOPHIE
(opmupyloT ckener HeKoTopbIX ryook. Korma opranvyeckass Matepusi MCU€3aerT,
OCTaeTcsl TOJIbKO XPYIKOe U u3siliHoe Kpyxkeso. IIpaBia, Tam HeT HUYEro, KpoMe
OKCHJIa KpEeMHHS, HO MHTEpEeCHa UMEHHO Ta (hopMa, KOTOPYIO OH MPHHSII, U Mbl
HE MOIJIA Obl €€ MOHSATbh, €CJM Obl HE 3HAJIM KUBOM I'YOKM, KOTOpas U MpHUaia emy
Takyio popmy. IMEHHO Tak U cTapble MHTYUTUBHbIE IIPE/ICTABICHHU I HAIMX OTLIOB —
Aaxe TOrja, Koraa Mbl OTKA3aJIMCh OT HUX, — BCE €l1le MPUAAIOT (pOopMy JIOTHYECKUM
MOCTPOEHUSM, KOTOPBIE MPUIILIM UM Ha CMEHY.

Kakum-T0 00pa3oM HaMm HY:KHO HAY4WTh JIIOJEH JeaTh BBIBOJbI, HE OTPUIIAsl HATMYUS UHTY-
UTHBHBIX CIIOCOOHOCTEN — TOM camoll KMBOW TKaHU T'yOku. M Bce ke Mbl He XOTHM, YTOObl HAMU
yIpaBiIsijia UCKJIIOUMTEbHO UHTYULMSA. 3[eCh NOYYUTEIbHA UCTOPUS MOCTYJaTa O MapaulesIbHbIX.
EBkima BKIIIOUMII €ro B CNMCcoK akcuoM: «Ecnm nana npsamas L v touka P BHe ee, To yepe3 Touky P
MO’HO MPOBECTH OJHY U TOJIBKO OJHY MPSMYIO, NMapasuIeNIbHy0 IpsMoit L»6!.

60 Bbl, Hecomuenno, Buaeaun: Henri Poincaré, The Value of Science, trans. G. B. Halsted (New York: The Science Press,
1907), 23.

81 310 He coBcem Tak, Kak cdopMynrposano y EBkiiaa, HO SKBUBAJIEHTHO €I0 NATOMY HOCTYJIaTy, KOTOPbIA OH c(hOpMyJIMpOBaJl
emie Gosee TONOPHO U 3aryTaHHo. [Popmynposka Eskimpa: «/ ecim npsiMasi, najamas Ha aBe IpsMble, 00pa3yeT BHYTpPEeHHUE
1 TI0 OfIHY CTOPOHY YIJIbI, MEHBILHE JIBYX MPSAMBIX, TO MPOJOKEHHBIE 3TU JIBE NPSAMbIE HEOTPAHMUYEHHO BCTPETATCS C TOW CTOPOHBI,
IJie yIIIBl MEHbIINE JBYX NMpsAMbIX». «Hauana», kaura 1. Ilepeson [I. Mopayxaii-bontosckoro. Ilpum. nep.]
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ITO CJI0XHO U TPOMO3/IKO 10 CPABHEHUIO C JIPYTMMU aKCMOMaMU, KOTOPbIE BHIIVIAAAT W3S
Hee, HarpuMmep: «Yepes mooble 1Be TOYKH MOKHO ITPOBECTH MPAMYI0». MaTteMaThkaM Ka3ajaoch, YTo
ObLIO OBI JTydIIIe, €Cii OB MOTYYHIIOCh BHIBECTH ISATYI0 aKCHOMY M3 YEThIPEX JIPYrHX, KOTOpbIE CUM-
TaJmch Oosiee Ga30BBIMH.

Ho 3auem? Benp Hala MHTYUIMS TPOMKO KPUYHUT, YTO MATast aKCKHOMa BepHa. UTO MOXeET ObITh
Oecriosnie3Hee, YeM IMbITaThCsl 9TO I0Ka3aTh? ITO BCe PABHO UTO CIIPAIIMBATH, MOKEM JIM MBI IOKa3aTh,
410 2 + 2 = 4. MbI 310 3Haem!

U Bce xe MaTeMaTHKH YIOPCTBOBAJIH, pa3 3a pa3oM O€3yCIIEIIHO MBITAsICh MTOKA3aTh, YTO MATas
aKCMOMa BBIBOIUTCS U3 OCTAJIbHBIX. B MTOre 0Ka3aaoch, YTO YCHJIMS M3HAYAIBHO ObLITM OOpEeueHbI
Ha Heyaady, [OTOMY 4TO CYILLECTBYIOT U JpYyrue reéOMETpUH, B KOTOPBIX Npsmdsl, Mouka U naoc-
KOCMb O3HAYAlT BOBCE HE TO, YTO MOAPA3YMEBAI MO TUMHU clioBaMu EBKJIN[ (U, BEPOSITHO, BbI),
O/IHAKO OHM YJOBJIETBOPSIOT NIEPBBIM YETBIPEM aKCMOMaM, HO HE Y/IOBJIETBOPSIOT MATOM. B HekoTo-
PBIX M3 9TUX TEOMETPHii uepe3 ToUKy P mpoxoanio 6eCKOHEYHO MHOTO IIPSIMBIX, TAPAJUIEIIbHBIX MPsi-
Mo# L. B npyrux He ObLJIO HYA OTHOHM TaKO# MPSIMO.

Her nu TyT 0o6Mana? Mbl ke He CrpaliMBaeM 0 KaKuX-TO TeOMETPUIECKUX CYLTHOCTSIX IPyrux
CTPaHHBIX MUPOB, KOTOPBIE N3BPAILIEHHO Ha3bIBAEM MIPSMBIMU. MBIl TOBOPUM O HACMOSAUAUX NPAMBIX,
IJ1s1 KOTOPBIX TAATHIA NocTynatr EBkimpa, 6e3ycioBHO, BEpeH.

Jla, KOHEYHO, BBl MOXeTe TONTH 3TUM myTeM. Ho, mocrymnasi TakuM 00pa3oM, CO3HATENIBHO
3aKkpoeTe cede JOCTYI K 1IeJIOMY MUPY T€OMETPHIA IMTPOCTO MOTOMY, YTO 3TO HE Ta FeOMETPH I, K KOTO-
poii BbI pUBHIKIA. HeeBkmaoBa reomeTpusi — (pyHIAMEHT IJ1s1 OOIIUPHBIX 00JIacTell MaTeMaTHKH,
BKJIIOYAsl U Ty, YTO ONMCBHIBAET (PU3NYECKOE MPOCTPAHCTBO, B KOTOPOM MBI peajbHO kHUBeM. (Mbl
BEpHEMCsI K 3TOMY BOIIPOCY 4epe3 HECKOJIbKO CTpaHuIl.) Mbl MOIJIM Obl OTKa3aThCsl OTKPHIBATH €€
Ha OCHOBAHUU CBOETO KECTKOrO eBKJIMI0Ba mypu3Ma. Ho 1o Obuta Obl Haiia moTeps.

Bor eme oguH mipumep, TpeOyoIMiA HAXOXKICHUs OanaHca MeXAy (POpPMaTbHOW JIOTUKOW
u uHTYnnuen. [pennonoxum, y Hac ecTb paBHOOEIPEHHBIN TPEYTONBHUK, TO €CTh €ro CTOpoHb AB
u AC pashbl. Teopema: yribl B u C Toke paBHBI.

A
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ITO yTBEpKAECHUE MHOIIA HA3bIBAIOT PONS Asinoruni, TO €CTb MOCT OCJIOB, IIOTOMY 4TO 3TO
IITYKa, 4Yepe3 KOTOPYyI IMOYTHU BCEX HAC HYXKHO OCTOPOXKHO IPOBECTU. 3[€Ch JOKA3aTeIbCTBO
EBximnpa noBakHee, 4eM BBILIEOIIMCAHHASA CUTYaLMs C IPAMBIMU yIIaMUA. MBI cpa3dy OKa3blBaeMcCs
in medias res®?, XOTs B IIKOJIe TIOAXOJWIA K MOCTY OCJIOB TOJIBKO I1OCJIE HECKOJIBKUX HeJlesIb MOJTro-
ToBKM. [ToaTromy npumem kak ganHocts [Ipemyioxenue 4 kauru 1 EBkinpa, rie roBopurcs, 4To ecinu
Bbl 3HAa€TE JJBE CTOPOHBI TPEYTOJIbHUKA U YTOJI MEk/1y HUMH, TO MOXKETE HAlTU JJIMHY TPETbel CTO-
POHBI M iBa OCTaBIIMXCA yriia. IHBIMM clOBaMu, €CJIM 51 HAPUCYIO TaK:

o

L,

TO CYIIECTBYET TOJIBKO OWH cr1oco0 BOCCTAHOBUTD OCTaBIIYIOCA YaCTb TPEYI'OJIbHUKA. I[perﬁ
crocod CKa3aTh TO JKE CaMOe€: eCIu Yy ABYX TPEYTOJIbHUKOB PABHBI IBC IMApbl CTOPOH U YIJIbI MEKIY
HUMMH, TO Y HUX PaBHBI 6ce YTIJIbl U 6ce€ CTOPOHBI, TO €CTb, KaK IOBOPAT I'€OMETPLI, TPCYTOJIbBHUKU
PaBHBbI, WJIN KOHI'PYSHTHBI.

3 4

62 Jatunckoe BbIpakeHue in medias res (OyKBaJIbHO «B CEpEIHE BEILEi») UCIOMb3YeTCs], KOria B JIMTEPaTyPHOM POU3BEACHUH
CIOKET HAYMHAETCS C KIIOUEBOIO 3MU30/1a, 6€3 NPeIbICTOPUH U JOJIIUX ONUCAHUi. [lpum. nep.
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MBp1 yxe oOparanvch K 3toMy (hakTy, KOrjia yrojl Mexay ABYMsI CTOPOHaMU ObLIT IIPSIMBIM, HO 1
JIyMalo, 4TO M B CJIy4yae MPOU3BOJIBHOTO YIJIa 9TO KAXKETCs CTOJIb K€ TIOHSTHBIM.

(Kcratu, cripaBeyIMBO U CIEIYIOIIEE: €CJIU TPY CTOPOHBI ABYX TPEYTOJbHUKOB PAaBHBI, TO U TPE-
YTOJBHUKYU PaBHBI; HAIPUMEP, €CIU JUIMHBI CTOPOH 3, 4 U 5 paBHbI, TO TPEYTOJBHUK JIOJKEH OBbITh
MPSIMOYTOJIbHBIM, KaK 51 HapucoBasl Bbillie. OIHAKO 9TO MeHee O4YeBUIHO, uTo EBKMI M JoKazan
HeckosbKo no3aHee: [Ipennoxenue 1.8. Eciu Bam KaxeTcs, 4TO 3TO OYEBUIHO, MOJYMANTE O YEThI-
PEXYToJIbHUKE: BCIOMHHTE POMO, C KOTOPHIM MbI HEIABHO BCTPEUYAIUChH, — Y HETO TaKUE ke CTOPOHBI,

KaK y KBajipaTa, HO OH K€ He KBaJjpar.)
A Tenepb nepeiieM K pons asinorum. JI0ka3aTebCTBO B IBa CTOJIOLA MOKET BHIIJISIIETh TaK:

63

Myctb L — npaman, Kotopasa npoxognt  XopoLuo, NycTb
yepes A n genut yron BAC nononam

Myctb D — TOUuKa, B KOTOPOW Mo-npeXXHemy HUKaKMX BO3parkeHWn™
L nepecekaetr BC

Jla, MBI MOCpe/In I0Ka3aTesIbCTBa, HO y HAC HOBasi TOUKA M HOBBIN OTpe30K AD, Tak 4To jrydiiie
0oO0HOBUTD YepTex! Kcratu, BCIIOMHMTE, UTO, 110 HAINIEMY IPEIIONIOKEHUI0, TPEYTOJIBbHUK PaBHOOE/I-
peHHbI, oatomy anuHa AB u AC ogrHakoBa; ceiyac Mbl 3TO UCTIONb3YeM.

A

% D ¢

63 % 3pg: ecam coBCeM CTPOro, HAZO elie IOKa3aTh, uTo npsiMast L nepecekaet orpesok BC. Ipu. nayu. peo.
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AD n AD »meroT paBHyH ANUHY OTtpezoK paBeH cam cebe
AB n AC nmetoT paBHY O ANNHY Mo ycnoeuo
Yrnei BAD n CAD pageHbl Mbi Bbi6upanu AD Tak, utobbl yron BAC

genunca nononam

TpeyronoHukmn ABD MpeanoxeHne l.4 nz «Hauan»
M ACD KOHIpY3HTHbI

Yron B pageHyrny C CooTBeTcTBYyHOWME YI/bl B PaBHBIX
TpeyronbHWKax paBHbl

QED%.

37O A0KA3ATENBCTBO MOCEPhE3HEE, YUEM TO, YTO MbI BUJIENH, IOCKOJIbKY TYT BaM JEUCTBUTEIBHO
MIPUXOUTCS YTO-TO JIENIaTh: BbI IPOBOAMTE HOBYIO JIMHUIO L 1 puaymbiBaeTe Ha3Banue D 1is1 Toukw,
rae L nepecekaer BC. 1o no3sosnser Bam BocpuHATh TOYKM B 11 C Kak yIuibl JBYX HOBBIX TPEYIOJIb-
HukoB ABD u ABC, koTopble, Kak Mbl IPOAEMOHCTPUPYEM JIaJiee, PaBHBI.

OpnHako cymiecTByeT M Oojiee XUTPBIA CrOcOO, M3JIOKEHHbId MPUMEPHO 4Yepe3 MIeCThCOT
ner nocne EBkimmpa Ilanmom Anekcangpuiickum, enie oqHUM reomerpoM u3 CeBepHoil AQpukH,
B TpakTate Zuvaywyn («MarteMatnaeckoe codpanne»). (CI0BO «CHHArora» 03HAYaeT «COOPaHHe»,
¥ B aHTMYHOM MHpPE OHO MOIJIO 0003HAa4YaTh COOpaHME MaTeMaTHYECKUX MpPEeAJIOKEeHHUd, a BOBCE
He coOpaHue eBpeeB Ha MOJIUTRBY.)

AB n AC umeroT ognHakoByro gnuHy  [Mo ycnoeuro
Yron A paseHyrny A Yron paBeH cam cebe

AC 1 AB uMeroT paBHYO ANUHY Tbl y)Ke roBopwn 370;
K Uemy Tbl KNnoHWwb, Mann?

TpeyronbHuku BAC CHoea lNpegnoxeHune |.4 n3 «Hauan»
n CAB KOHrpy3aHTHbI

Yron B paBen yrny C CooTBeTCcTBYHOLLME YITIbl B paBHbIX
TPeyronbHUKax paBHbl

[Noroaute, uto mpousonwio? Kazamoch Obl, MBI HUUETO HE JEJajid, a HyXKHOE 3aK/II0UYCHHUE
MOSIBUJIOCh MPOCTO W3 HUOTKY/AA, KAK KPOJIMK, BBHIIPBHITMBAIONIMKA MPU OTCYTCTBUM ILIAIBL. JTO
CO3JaeT ornpe/ie/iecHHOe OECIIOKONCTBO. JTO HE TO, UTO MOHpaBwIoch Obl EBkTTy. Ho Tak nnv nHave,
Ha MOM1 B3IJISA]l, 3TO BEPHOE JJOKA3aTeIbCTBO.

Kimou k unee Ilanna — npennocneanss crpoka: tpeyroibHUKM BAC u CAB KOHrpysHTHBI.
Kasercst, 4To 3TO MPOCTO yTBEPKAEHHE O PABEHCTBE TPEYTrOJIbHUKA CaMOMy ceOe, KOTOPOE BHITTISITUT
TpuBHaIbHBIM. Ho mpucmotputech Oosee BHUMATEHHO.

Uro Ha camoM Jiesie Mbl UMEEM B BUILy, FOBOps, UTO ABa pa3Hbix TpeyroipHuka PQR u DEF
KOHI'PY3HTHBI?

o4 Coxkpatuenue jatuackux cnoB Quod Erat Demonstrandum, o3Havdalommx «4To 1 TpeGOBAIOCh JOKA3aTh».
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¥ D

F

A BoT uTO! MBI YTBEp)kAaeM cpa3y mectb Beuen: JyinHa PQ pasna jmue DE, nyinna PR paBHa
mHe DF, nmmaa QR pasna nimvne EF, yron P pasen yrity D, yron Q pasen yriy E, yron R paBen
yry F.

Konrpysnren mu tpeyroibHuk PQR tpeyronsauky DFE? Her, notoMy 4To Ha pucyHKe AJuHa
cropoHsl PQ He paBHa ayMHE COOTBETCTBYIOIEN CTOpOoHBI DF.

Ecin MBI cepbe3HO BOCIIPUHUMAEM OITPEJEIEHUE KOHTPYSHTHOCTH (a [171s1 HaC, TEOMETPOB, ITPH-
HUMAaTh OIPEAEIEHUs BCEPhE3 — B HEKOTOPOM poze (pupMeHHas (uika), To TpeyroabHuku DEF
1 DFE He KOHI'PyaHTHBI, HeCMOMPSL HA MO Ymo 5mo o0ur u mom dce mpeyzonvhuk. Iloromy uro DE
u DF umeror pasHyio 1iuny.

OpnHako B HallleM J0Ka3aTelbCTBE C MOCTOM OCJIOB TPEYTOJIbHUK PaBHOOEPEHHbIN, a IIOTOMY,
KOI'ZIa Mbl BOCIIPUHMMAEM €ro Kak TpeyroibHuK BAC, OH B TOYHOCTH TOT K€, UTO U B CIy4ae, Koraa
MBI €70 paccMarprBaeM Kak TpeyroibHUK CAB. 910 He TpuBHasibHOE yTBEpXKIeHKE. ECim A roopio,
yro umss AHHA umraercst oqHakoBO B 000OMX HAITPaBJICHUSX, S B AEHCTBUTEIBHOCTH COOOIIAI0 BaM
TOT (PAKT, YTO ITO NATUHIPOM. Bo3paxarh NpOTUB caMOl KOHLENMY NAJUHIPOMa, 3asaBidad: «Hy
KOHEYHO, 3TO OJIHO M TO ke, TaM JiBe OykBbl A U jaBe OykBbl H, a OpAJOK He BakeH», — YMCTOe
W3BpallCHHE.

Ha nene cioBO «manuHIPOMHBINA» ObUIO OBl XOPOIIMM Ha3BaHUEM JUISl TPEYTOJBHUKOB THIIA
BAC, kotopsiii KOHrpy3HTeH TpeyroiabHuky CAB, moixyyaemomy mpu 3anucu BEpIIMH B 0OPaTHOM
nopsake. imenHo 6naronaps takoit uzee Iamnn u cymen npoidTu yepe3 MocCT, He nprderasi K Jomnoj-
HUTEJIbHBIM JIMHUAM U TOUKaM.

U Bce ke nokazarensctBo [lanma He BroHe 0OBACHSET, IOYeMy paBHOOEIPEHHbIN TPEYTob-
HUK MMeEET J1Ba paBHBIX yria. IIpeacrasienue o naJMHAPOMHOCTH PaBHOCTOPOHHETO TPEYTrOJIbHUKA,
TO €CTh O TOM, YTO OH OCTAa€TCsl TAKMM K€ TIPH 3alMCH BEPIIMH B 0OpaTHOM IOpPsIKE, TOBOPUT BaM
TO JK€, 4TO (51 YBEepeH) M Ballla MHTYMLIMsI: TPEYTOJIbHUK OCTaeTCsl HEM3MEHHBIM, KOrja Bbl Oepere
ero, nepeBopaurBaeTe 1 Kiajgere 0OpaTHO Ha TO ke MecTo. Kak u cloBo-manuHapom, oH obnagaeT
cummempueii. BOT moyeMy HaM KaxeTcsi, YTO yIJIbl JOJKHBI ObITh PaBHBI.
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Ha ypokax reomerpuy Ham OOBIYHO HE pa3pelialT TOBOPUTH O NepeBOpauuBaHum (puryp s,
XOTs1 ies1aTh 9T0 HyKHO. C KakuMM Obl aOCTPAKLIMSAMU Mbl H MIMEJIH JI€J10, MaTeMaTHKa — 3TO TO, YeM
MBI 3aHMMaeMcsl C OMOIIBIO Hatrero Tesa. M npexne Bcero — reomerpus. MHorna OyKBajIbHO: Kax-
OblA MaTeMaTUK OOHApPYKUBAJI, YTO PUCYET HEBUAMMBIE (PUTYPBI C IOMOIIIBIO JKECTOB, U KaK MUHU-
MyM OJHO MCCJIeIOBaHME®® MoKa3alo, YyTo JETH, KOTOPBHIM IpeAJarajy MpeiCTaBUTh TeoMeTpuye-
CKYIO 3aJa4y B JIBWKCHUSIX, Yallle MPUXOAMIM K BepHOMY 3akmoueHuio®’. ToBopsr, cam Ilyankape
B T€OMETPHUECKHUX PACCYKICHUAX TMOIarajcs Ha CBO€ YyBCTBO ABWXeHUs. OH He ObLI BU3yaJoM
Y TUIOXO 3aIOMUHAJ JIMIa W (PUTYphl, TIOITOMY, KOrjma eMy TpeOoBajioch®® HapucoBaTh KapTHHKY
10 MaMSTH, OH, TIO €ro CJI0BaM, BCIIOMUHAJ HE TO, KAK OHA BBHIMVISZIENA, & TO, KaK MO Hell JBUrajcs
ero B3I

PABHOBEJIPEHHOCTD

Uro o3HauaeT ClIOBO «paBHOOCAPEHHBI» B Ha3BaHWU TpeyroipHuKoB? I[Ipekme Bcero To,
9TO JIBE €O CTOPOHBI PABHBL. B rpeYecKoM SI3bIKE HUCTIONB3YETCS CIIOBO OKEAT (CKEJIE), UTO 3HAYUT

Firay

«HOTW», OTCIOIa U aHIJIMHICKOE isosceles. B KUTalCKOM CJIOBO %HE COCTaBJIEHO U3 UEPOIIH-
OB pasHbii U maausi, Ha PyCCKOM SI3bIKE y TAKOTO TPEYroJbHHMKA paBHbIE Oelpa, a Ha UBpUTE —
paBHbIe rojieHu. B 1o0oM ciydae Mbl, MOX0XkeE, COJIACHBI C TEM, YTO ObITh PABHOOEAPEHHBIM O3Ha-
YaeT UMeTh JiBe paBHble cTOpoHbl. Ho mouemy? [Touemy Obl HEe OnpenenuTh paBHOOEAPEHHBIH Tpe-
YTOJIbHUK KaK TPEYrolbHUK, Y KOTOPOrO paBHHI /iBa yria? Bel, BeposATHO, 3aMETHIIH (2 BECh CMBICI
pons asinorum B TOM, YTOObI 3TO JOKa3aThb!), UTO PaBEHCTBO ABYX CTOPOH O3HA4YaeT PaBEHCTBO
ABYX YIJIOB, U HA0OOPOT. [IpyruMu clioBamu, STH JBa OIpPE/e/IeHUs] SKBUBAJICHTHBI U 33JaI0T OJHO
U TO XK€ MHOXECTBO TpPeyroibHUKOB. HO s1 Obl He cKaszaJs, YToO 3TO OIHO U TO K€ ONpeJesieHHue.
Cy1iecTByIOT U Ipyrue BapyaHThl. bosee coBpeMeHHO ObUIO Obl ONpEeIUTh pAaBHOOEIPEHHBIN Tpe-
YIOJIBHUK KaK HNaJIMHIPOMHBII: TPEYTOJIbHUK, KOTOPBI Bbl MOXETE B3ITh, IEPEBEPHYTH, MOIOKUTD
00paTHO, ¥ OH IIPY 9TOM He U3MEHUTCs. To, YTO y TAaKOro TpeyrojbHUKa OyIyT JBE PaBHbIE CTOPOHBI
U JIBa PaBHBIX yIJIa, CJIAyeT MOYTH aBTOMATUYECKU. B 3TOM reomeTpuyeckoM MHUpe paccykIeHue
[Narma noka3bIBasio Obl, YTO TPEYTOJbHUK C IBYMSI PaBHBIMU CTOPOHAMH PaBHOOEIPEHHBIH, a Tpe-
yronpHUKM BAC u CAB coBniagaror.

Xopoluee omnpezesieHne — T0, KOTOpoe MPOJIMBAET CBET HAa CUTYalluH, BHIXOISIIME 32 PAMKH
TOro, JUIsl 4ero OoHo ObLIO mpuayMaHo. Maes, 4to pasnoOedperHblli O3HAYAET He UBMEHSIOUULICS
npu nepesopavuearul, 1aeT HaM XOpolliee MpeICTaBIeHUe O TOM, YTO TaKoe paBHOOeIpeHHasI Tparie-
L1 WM paBHOOEPEHHBIN MSATHUYTOIBHUK. Bbl MOITIH OBI CKa3aTh, 4TO paBHOOEJPEHHBIN MATHYTOJIb-
HUK — TOT, y KOTOPOT'O JIB€ CTOPOHBI PaBHbI, HO TOT/IA BbI COIVIAIIAETECH HA MIEPEKOIIIEHHbIE OOBHCIIINE
MATUYTOJBHUKY HANOI0O0KE 3TOro:

5 B Coenunennbix Iltatax cranapthl oopaszoBanuss Common Core, KOTOpbie TOMKHBI ObUIA OOECIICUNTh YHUBEPCATBHYIO 0a3y
T 0OyYeHHUs IeTed 1o JABeHaanaTmieTHeil cucreme K-12, ceityac sIBHO CHAOT MO3UIMK. B HUX HAEHCTBUTENBHO TpeOyeTcsl, YTOObI
Ha yPOKaX reOMETPHUHU pacCMaTPUBAITK CUMMeTpuio. OcTaeTcst HaieAThes, UTo, Koria cranaaptel Common Core OTCTYIAT, 00CY:XIeHe
CUMMETPHUH OCTAHETCS B ITpOrpaMMax, oJo0HO JIGAHUKOBOI MOpEHe.

66 CymecTByeT Kak MHHUMYM OAHO mncciegoBanne: M. J. Nathan, et al., “Actions Speak Louder with Words: The Roles
of Action and Pedagogical Language for Grounding Mathematical Proof,” Learning and Instruction 33 (2014): 182-93.
87 Xors wacrora HocTpoeHust (POPMAIBHOTO JOKA3aTeIbCTBA CAEAHHOIO BBIBOJA [P STOM He yBeJINYMBaJIach!
8 Korma eMy Tpeb6oBagoch: Jeremy Gray, Henri Poincaré: A Scientific Biography (Princeton: Princeton University Press,
2012), 26.
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Smu cmMopoHbl paBHUb

Ho xotute mm BB 3T0ro? K omnpeneneHuio «paBHOOEAPEHHBIN» SIBHO JIyUIlle MOAXOAUT BOT
TaKOW CUMIATUYHBIN MSATUYTOJIbHUK:

W B camom Jee, B IIKOIBHOM yYeOHMKE paBHOOEPEHHAs Tpanelus — 3T0 He (purypa ¢ AByMsI
PaBHBIMU CTOPOHAMM WJIM IByMsl paBHBIMU YIJIaMH, a (PUrypa, KOTOPYI0 MOKHO TIepeBEPHYTh, U OHA
He n3meHuTcd. Cioga MpoKpasiock MOCTEBKIMIOBO MOHATAE CUMMETPHUH, TIOTOMY YTO HalllM MO3IH
YCTPOEHBI TaK, YTO €ro 3amedaior. Bee yarie v yaie uaes CMUMMETPUM CTAaHOBUTCS OCHOBaHMEM
111 JOKa3aTeJbCTB Ha ypoKax reoMeTpuu. 1o He EBKIIn, HO MIMEHHO TaKOBa celyac reoMeTpusl.
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I'naBa 2. CkoJIbKO OTBEPCTHH B COJIOMUHKE ?

BcewM, k10 npopeccoHabHO 3aHUMAETCsl MaTEMATUKOM, BCEra MPUATHO, KOIja BECh UHTEP-
HET JIeHb WM JjBa PellaeT KaKylo-HHOYyIb MaTeMaTHUecKylo 3aJa4uky. Mbl HaOmogaeM, Kak JApyrue
JIOAY OTKPBIBAIOT JUISI ce0s1 TOT COCOO MBIIIIEHHSI, KOTOPHIM MBI YIIMBaeMCsl BCIO JKM3Hb (M Haca-
K patorcss uM). Korna y Bac kpacuBblii JoM, Bbl BeJlb, KaK IPaBUJIO, payeTech HEOXKUAAHHBIM BU3H-
TaM IOCTEM.

3ajaun, KOTOpPBIE 3aXBaThIBAIOT JIIOZIEH, OOBIYHO MHTEPECHDI, XOTS HA MEPBBIA B3MJIsA] MOTYT
MOKa3aTbcsl MycTAYHBIMU. [lpuBiiekaeT W yaepXkuBaeT BHMMaHHME MMEHHO OILYyIIEHHE BCTPEUM
C peasibHON MaTeMaTU4ecKol MpooaeMoil.

Haripumep: ckosibko OTBEPCTUI B CONIOMUHKE?

BonbMHCTBO U3 TeX, KOMy  3a/laBajl 3TOT BOIPOC, CYUTAIOT OTBET OYEBUIHBIM. V1 ObIBAIOT
KpaiiHe YI1BJIEHBI, 2 MTHOTA JJaKe pacCTPOEHBI, KOTJa Y3HAIOT, YTO €CTh JIIOJH, Yel OUeBUIHBIN OTBET
OTJMYAETCS OT UX COOCTBEHHOTO.

Hackonbko st MOTy CyauTh, BIIEpBbIE BOIIPOC 00 OTBEPCTUSIX B COJOMHHKE TOSIBUJICS B CTa-
the® cynpyroB Credanu u [Iaua Jlsionc, Beimenmeit B 1970 rony B xypHasie Australasian Journal
of Philosophy: o6cyskxaeMbiM TpyOUaTsiM 0OBEKTOM OBUT PYJIOH OYMaXXHBIX MOJIOTEHEI. 3aTeM 3TOT
Borpoc Berbl1? B 2014 romy B BHIE orpoca Ha KakKOM-To ¢opyme OoauOmiepoB. ApryMeHThI
Ha (popyMe OTIMYAINUCh IO TOHY OT apryMEHTOB U3 (PUIOCO(CKOro kKypHasia, HO OOLIMe KOHTYpbI
MOJIEMUKH OKa3aJIUCh JIOBOJIBHO CXOAHBIMM: BCE OTBETHI «HOJIb OTBEPCTHil», «OQHO OTBEPCTHE»
U «JIBa OTBEPCTHUS» MMEIH OIpesie/IeHHOe 0OOCHOBAHUE.

3aTeM NOsABWICA POJMK’!, Iie ABa MpUSTENIs U3 KOJUIEXka Pacnassuluch BCe CUIIbHEE, CIOps,
JIBa OTBEPCTHSI WM OJIHO; B UTOTE OH CTaJl BUPYCHBIM M HaOpaJsl CBBIIIIE MOITYTOpa MUJJTMOHOB TIPO-
CMOTpPOB. 3ajaya o coloMrHKe nosiwiack Ha Reddit, B Twitter u B razere The New York Times.
I'pyrnna MonozbIX, NPUBJIEKATEIbHBIX U KpaliHe COMTHIX C TOJIKY COTPYIHMKOB HOBOCTHOM KOMITAHUU
BuzzFeed cHsa Busieo, KOTOpoe Toxke HaOpaslo COTHH THICSTY IIPOCMOTPOB’2.

BeposTHO, BbI yke Hauanu B yme (hopMy/IMpOBaTh OCHOBHBIE apryMeHTHl. [laBaiite nepeuncium
UX 371ECh.

HoJub oTBepcTmil. Baia coloMiUHKa — 3TO IUIACTUKOBBINA MPSAMOYTOJIBHUK, KOTOPBIA CBEPHYJIN
B TPyOOUKY M CKJIEWJIH. B mpsMOYyroJibHUKE HUKAKUX OTBEPCTHIA He ObUIO, U BBl HE €Al B HEM
HUKaKUX OTBEPCTHIA, KOI/la CBOpPAuMBAIM TPYOKY, IO9TOMY B HEM UX HET.

OHHO OTBEpPCTHE. OTBCpCTI/Ie — 9TO ITYCTOEC IMPOCTPAHCTBO B IEHTPE COJIOMUHKHU. Ono 3aHu-
MacT BCE MECTO OT BE€pXa O HU3A.

Ba oTBepcTus. [Ja npocto nocmorpute Ha Hee! OIHO OTBEPCTHE BBEPXY, a APYroe — BHU3Y.

Mos rnepead Lejib — Y6CILI/ITL BacC, 4YTO BbI 336ny>1<aaeTecr> HacCyeT OTBCpCTHﬁ, JaXe €CJIN Tak
HE OyMacTe. YV KaxJoro u3 sTux BAPpUAHTOB €CTh CEPbE3HLIC HpO6J'ICMLI.

% IosiBuacs B crarne 1970 roga: David Lewis and Stephanie Lewis, “Holes,” Australasian Journal of Philosophy 48, no. 2
(1970): 206-12.

70 3arem sTOT Bonpoc BemibLl B 2014 roay: https://forum.bodybuilding.com/showthread.php?t162056763&page=1.

"I 3arem nosiBuACS POJIMK: 3TOT BUAEOPOIMK ObUI CKOMMPOBAH HA MHOTUX CaiTax, Hampumep metro.co.uk/2017/11/17/how-
many-holes-does-a-straw-have-debate-drives-internet-insane-7088560/.

2 Cusina BH/JI€0, KOTOpoe: www.youtube.com/watch?v=WOtYRVQvKbM.
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CHauana pazoepemcs ¢ HyneM. [IpeiMeT MOKeT UMeTh OTBEPCTHUE, akKe eCIT U3 HEro HU4ero
He youpautu. Bel ke He etaete OyOnuK, BeITieKkast cCHavasa OyJIouKy, a TOTOM MpoOuBasi ee ieHTp. Her,
BBl pacKaThIBaeTe 3MEWKy M3 TecTa’, a 3aTeM COeJMHsIeTe ee KOHIIb U nonyyaere Oyonuk. Ecim Bbl
CTaHeTe YTBepXKIaTh, 4TO B OyOJIMKe HET JBIPKH, BAC 3aCMEIOT B JTIOOOM yBaxaiomeM cedsi Mara3uHe
1o Bcemy Mupy. CUMTAI0, YTO ITOT BOMPOC PEIlIeH OKOHYATEITHHO.

A Kak HacyeT TeopuH ¢ IByMs1 oTBepcTUssMu? TyT BO3HUKAET TAKOM BOIIPOC: €CJTA B COIOMHUHKE
JIBe JBIPKH, TO IJie HAYMHACTCS OfIHA U 3aKaHumMBaetcs apyras? Ecmu 310 Bac He GeCroKouT, mojy-
MaiTe O KyCOuKe HIBEHIIaPCKOro chipa. Bynere i Bbl CYMTATD JIBIPKU B HEM T10 OT/EILHOCTU CBEPXY
Y CHU3Y?

Wiy Takoil apryMeHT: 3aroJHuM YeM-HUOYIb HU3 COJIOMUHKH. VIHBIMM crioBaMu, yoepeM To,
YTO BB, IBYX/IBIPOYHUKH, CUMTAETEe HKHUM OTBepCTUEM. Terepb COOMHUHKA — (PaKTUUECKH BBICO-
KUl y3kui crakad. Ectb 1 B crakane otBepcrue? [la, ckakeTe Bbl: HABEPXY KaK pa3 U eCTb OTBEp-
crie. XOpolo, TOrja JaBaiiTe yMEHBIIATh BBHICOTY CTaKaHa, IIOKA OH He CTaHeT MernesbHUIeH. Bbl
OJIHO3HAYHO He Oy/ieTe YTBEepXKIaTh, YTO BEPX MeTeIbHUIIbI MPEACTaBIsAeT coboi otBepcTre. Ho eciu
IIPY MIepexojie OT CTaKaHa K TeNebHUIIE JIBIPKa MPOoMaa, TO K02od UMEHHO?

Bbl MoXkeTe 3asiBUTh, UTO TETEIbHUIIA BCE PABHO MMEET OTBEPCTHE, MOCKOJIBKY B HEl eCTh
yryOJieHue — OTpHULIATe/IbHOE TIPOCTPAHCTBO, Tie HET MaTepualia, KOTOPbIA TaM MOT Obl ObITh. Bbl
HACTaMBaeTe, YTO OTBEPCTUE «HE 0OSI3aHO MPOXOAUTH HACKBO3b>», BeIb TOBOPST e JIIOJIU PO OTBEP-
CTHS B 3eMJIe. DTO CIpaBe/UIMBOE BO3paKeHHe, HO s JiyMalo, YTO €CJIM Mbl CTaHEM BOCIIPUHMMATh
Kak JbIpy J0OYI0 BIAJUHY WU BHIEMKY, TO IMOHSTHE CTAHET CIIMIIKOM IUPOKUM, a IOTOMY Oecrio-
ne3HbM. Korza BbI TOBOpUTE, UTO BEAPO ABIPSIBOE, TO BOBCE HE MMEETe B BUIY KaKylO-TO BMSATHUHY
B €ro JIHe, a yKa3plBaeTe Ha TO, YTO OHO OOJIbIle He ynepkuBaeT Bony. Ecii BbI OTKyChIBaeTe KyCOK
oT OYJIOUKH, TO OHA OT ITOTO He MpeBpaIaeTcs B OyOnuK.

Ocraetcst 0JHO OTBepCTHE. DTO CaMblil IOMYJISIPHBIA U3 TPEX BAPUAHTOB, HO 51 KCIIOPYY U €ro.
Korpa s 3anan Bonpoc o cojloMuHKe cBoeit ozipyre Keiuiu, oHa 0OTBepriia TEOPUIO OIHOTO OTBEPCTHS
oueHb NpocTo: «O3HAYaeT JIM TO, YTO POT U aHYC — OJHO U TO ke oTBepcTue?» (Kemmm npenonaer
HOTy, TI03TOMY CKJIOHHA CMOTPETh Ha BEIIM C aHATOMHYECKOIN TOYKH 3peHHs1.) DTO XOPOILIHIA BOIIPOC.

OnHako jaBaiTe MPenoI0kKUM, UTO Bbl M3 TEX CMEJIbYAKOB, KOTOPbIE PUCKHYT ITPUHSATH PABEH-
cTBO poT = anyc. [IpoGiieMsl Bce paBHO ocTaioTcsi. BOT ciieHa 13 posvka ¢ TeMuy MapHsIMU U3 KOJUTelKa
(BIIpOYEM, €CITU CEePhE3HO, JIyUllle IOCMOTPUTE €ro CaMH, s He CMOTY TaK TOYHO Tlepe/iaTh KPacuBO
Hapacraoliee pa3ovyapoBaHUe C MOMOIIBIO PEIUIMK U CIIEHMYEeCKUX yKa3aHwii). [lepBblil mapeHb —
CTOPOHHUK OJHOJBIPOYHON TEOPUH, BTOPO — ABYXABIPOYHO.

Bropoiu (nepxut Basy). Ckonbko B Held Ablpok? OHa, BEpHO?

(TlepBblit BBIpaxaeT corjiacue HeBepOAIbHO. )

Bropoii (nepxut pynoH OyMakHBIX mosnoTeHelr). CKOJIBKO TYT JBIPOK ?

IlepBbiii. OnHa.

Bropoi. Kak? (CHoBa aepxut Bazy.) Heyxkenu oHM BBIIISIAAT OAUMHAKOBO?

IlepBoii. I[lotomy uTO eciu g cpenaio IBIPKY TYT (IIOKa3bIBa€T KECTOM Ha JHO Basbl), TO
BCE PAaBHO OCTAETCS OJHA JbIpKa!

Bropoi (pazgpaxeHHo). Thl TOIBKO UTO cKazall: ecau s coeaaro Ovipky mym (M30A€T YTO-TO
BpOJE pa30CagOBAaHHOIO IPUUUTAHNUS).

Iepsoiii. Ecnu 51 caenaio ere oHy OBIPKY TYT, 3TO OyJET. ..

Bropoi. [IpaBunbHO — ewje 0ona npipka, Bkiouas 3ty. [Ise! Touka!

& Her, BbI packaTbIBaeTe: YeCTHO rOBOpSI, CPEM U3TOTOBUTENEH OyOIMKOB €CTh U Te, KTO JeNlaeT 3MEHKY U COCIUHSET ee
B KOJIBLIO, ¥ T€, KTO JIe/laeT KPYIIIyIo JIEMelIKy U IpoOuBaeT oTBepcTre B cepequte. OHAKO HUKTO U3 HUX HE JeJIaeT IbIPKY B yKe
TOTOBOM BBITIEYUEHHOM XJieOe 0e3 IBIPOK.
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BTopoii cTyeHT B 3TOH ClieHe BhIpakaeT BechMa IPABAOOA0OHBIN IPUHITHIL: €CJTH BbI JIeJIaeTe
B IIpe/IMETe HOBYIO JBIPKY, TO YHCIIO JABIPOK JOJKHO YBEJTMUHUTHCS.

JlaBaiiTe YCJIOKHUM CHUTYAIIMIO: CKOJIBKO JILIPOK B MITaHaX? BOMBIIMHCTBO JTiofiel cka3ay Obl,
YTO TPU — OJHA HA TAJIUM U JIBe HAa KOHIAX mTaHuH. Ho ecnu B 3amibeTe Tajauio, TO OCTaHeTCs
OonblIast JKMHCOBAsI COJIOMUHKA ¢ M3ruOoM. Eciii BbI HAUMHAM C TpeX OTBEPCTUH U OIHO yOpas,
TO JIOJDKHO OCTaThCs /IBa, a HE OJHO, HE TaK Jin?

Ecnu BBl CTOPOHHUK BapHaHTa C OJJHUM OTBEPCTUEM B COJIOMUHKE, TO, BO3MOXKHO, CKXETe, UTO
B IITaHaX TOJBKO [IBA OTBEPCTHsI, TAK UTO MOC/IE 3alIMBAHUS TAJIUU OCTAETCsl OHO. Takoil OTBET s
CJIBIIITY YacTO, HO OH CTPaJaeT TeM Xke, UTO U TEOPHsI C ABYMSI JbIPKAMH B COJIOMHUHKE: €CJTH B IIITAaHAX
JBa OTBEPCTUsL, TO Iie 3aKaHUMBAETCS OJJHO U HAYMHAETCs Apyroe?

Wnm BBl cumTaere, 4To B IITaHAX BCErO OJHA [IbIPA, MOCKOJIBKY MOJ HEW MojxpasyMeBaeTe
00J1aCTh OTPHULIATENILHOTO MIPOCTPAHCTBA BHYTPU OpIOK? A eciu sl IOPBY CBOU JKUHCHI Ha KOJICHKE
U czienaio HoBy1o IbIpKy? OHa He cunTaercsi? Bbl HacTanBaeTe, 4YTO 3TO BCETO JIMIIIL HOBOE OTBEPCTHE,
Bejylee B Ty ke caMmylo Abipy? M korja Bbl 3alvBaeTe HU3 ITAHOB WITM 3aThIKaeTe HU3 COIOMUHKH,
BBl HE YOupaete JpIpy, a IPOCTO 3aKphIBAETE OMH BXOJ (UM BHIXOI) B HEe.

Ho 310 BO3BpaImaer Hac K BOIIPOCY, €CTh JIM OTBEpCTUE B nenenpHulle. Wm eme xyxe. [pen-
TIOJIOXKKM, Yy MEHsI €CTh HaJyThlii BO3AYIIHbIN maprk. COrfacHO BalieMy MHEHUIO, B IIAPHKE €CTh
Ablpa — MyCTOe MPOCTPAHCTBO BHYTpU. S Oepy MrofKy U MpoKajbiBaio mapuk. OH Jonaercst u npe-
BpAIIaeTCsl B KPYIJIBIA KYCOK PE3UHBI (MOKET, C 3aBSA3aHHBIM Y3JI0M), KOTOPBIiA, OUEBUIHO, HE IMEET
apipbl. VITak, BB B3sJIM IPEAMET C ABIPOM, TPOJEIaId B HEM JbIPY W TIOIYUYHUIIA TO, B YEM JIBIPBI HET.

Bor Teneps BbI 3anytamucsk? Haznetocs, uto nal

Maremaruka He JaeT TOYHOrO OTBeTa Ha 3TOT Bompoc. OHa HE MOXKET BaM CKa3aTb, YTO BbI
T0/Ipa3yMeBaeTe IMOJI CIIOBOM «JbIpa» MM «OTBEPCTUE», — ITO Ballle MHINBHUIYaIbHOE TIOHUMAHHE.
Ho oHa MoxeT Bam NOJICKa3aTh, YTO Bb MOTJIM IMETh B BHY; & 9TO XOTs1 Obl HE 1ACT BaM CIIOTKHYThCS
0 COOCTBEHHbIE MPEITIOIOKECHUSI.

[No3BonbTe MHE HAYaTh € pa3apaxaniie (prurocoCKOro 3aKI0UeHHsI: B COTOMUHKE JIBa OTBEP-
CTHS1, HO 3TO 0OHO U MO Jice OTBEPCTHE.

XOPOHINE BbIBO/JAbI N3 IIJIOXO HAPUCOBAHHbBIX ®UT'YP

3/1ech Mbl BCTyMaeM B 00JIaCTh F€OMETPHMHU O]l Ha3BaHWEM TOIOJNOrHs. B Hell Hac He BOJ-
HYeT BeJIMUYMHA OOBEKTOB, UX YIAJIEHHOCTD APYT OT JApYra, CTeNeHb U30THYTOCTH WX JiepOpMalii.
Ha HepBbIﬁ B3IJIA0 9TO MOXKET ITIOKA3aThCA BOIMUIOIIINM OTXOJOM OT TEMBbI Hameﬁ KHUI'U, a HA BTOpOﬁ —
OCTaBUTH BAC B HGILOYMCHI/II/I, HC Hpezmaralo JIA 4 KaKOﬁ-TO FeOMCTpI/I‘lﬁCKI/II;'I HUTWJIN3M, KOrga Hac
He 3a00TUT HUYETO.

Her! 3amerHasa yacte MaTeMaTUKA COCTOMT B TOM, YTOOBI ITOHATH, O YEM MBI MOKEM I103BO-
uTh cebe He 3a00TUThCS, BPEMEHHO WJIM HaBcerja. Takoe m3OuparesibHOe BHUMaHUEe — 0a3oBast
YqacCTbh HAIIIECTrO MBIIIJICHU . CKa)KeM, BbI HepCXOIlI/ITe yiuny, 1 TyT Kakadg-TO MalIrHa HpOCKaKI/IBaeT
Ha KpacHbI M1 MUMTCS Ha Bac. ECTh MHOeCTBO Belllei, KOTOPbIe Bbl MOXKETE YUeCTb, TUIAHUPYSI CBOM
cheyoIuii mar. MoeTe Jii Bbl JOCTATOYHO XOPOIIIO PACCMOTPETh Yepe3 BETPOBOE CTEKJIO, TPE3B JIn
Boautesb? Kakas mozesnb y asromoOuis? Hajienu i BBl CerofiHs YMcToe HKHee Oesibe Ha CIydaii,
€CJIM B UTOTe Bac COOBIOT U BB OyeTe JieskaTh Ha acanbre? Bee 9T BOpOCH Bbl HE 3a1aeTe, Mo3-
BOJIsIsA ceOe He 3a00TUTHCS O HUX, U BCE CBOE CO3HAHUE (POKyCHpyeTe Ha MOMbBITKE OMPEICIUTD Tpa-
CKTOpI/IIO JOBUXECHU ST MAIlIMHBI, ‘ITO6])I yCHeTb OTCKOYUTH C €€ IMyTHn KaK MOXHO 6bICTpee 1 JaJibliIe.

MaTeMaTI/IquKI/IC 3a1a4u O6])ILIHO HE CTOJIb HpaMaTI/I‘lH])I, OITHAKO HpI/IBO)IHT K aHAJIOTUYHBIM
rporieccam abCTparupOBaHUsI — YMBIILIEHHOTO HTHOPUPOBAHMUSI BCEX MTAPaAMETPOB, HE OTHOCSIIIUXCSI
HETMOCPE/ICTBEHHO K CTOsAIIIEH iepel Hamu rpoosieMe. HbI0TOH cymert cripaBUThCS C 3a1a4amMu HeOec-
HOfI MEXaHMUKU, KOrjga MoHsJI, YTO HC6CCHHC TEJIa ABUTalOTCA HE ITO KaAKNUM-TO CO6CTB€HHI)IM HpI/I-
XOTSIM, @ 10 YHUBEPCAJIbHBIM 3aKOHAM, MIPUMEHMMBIM K KaXIOW YacThIle MaTtepuu BO BceneHHOI.
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J17151 9TOrO €My MPUIILIOCh 3aCTaBUTh ceOsl 3a0BITh O TOM, M3 Yero c/ieJlaH 0ObEKT M KaKoBa ero hopma:
BCe, YTO uMeJio 11l HpioToHa 3HaYeHune, — 3T0 Macca 0OBEKTa M PaCHoOKeHNUEe OTHOCUTEIBHO JIPY-
rux ten. Vnm miarHem ere janblne, K UICTOKaM MateMaTthku. Cama uaest uucaa COCTOUT B TOM, UTO
IPY BBIYUCIICHUSIX BBl MOJKETE OTIEPUPOBATH CEMBIO KOPOBAMHU, CEMbIO KAMHSIMU HJTH CEMBIO JTIObMH,
UCTIONB3Ysl OJJHU U T K€ MpaBuIIa TojcueTa 1 KOMOMHUPOBAHMS, a OTCI0oZIa yKe HEeAaIeKo 10 CeMU
Halui uiaM ceMu uuaei. He umeer 3HavyeHus (U1 DaHHBIX LeNei), umo 3TO 3a OOBEKTHI, — BaXKHO
TOJIBKO MX KOJIYECTBO.

Tononorust — 3T0 HEUTO MOAOOHOE, TONBKO s uryp. B cBoell HelHENTHel hopmMe OHa BOC-
xomuT K AHpu Ilyankape. Onsate oH! D10 UM Mbl OyleM CIbIaTh He pa3, MockonbKy [lyaHkape
MPUWIOKUIT PYKY K OIIETOMHUTENIBHO IIMPOKOMY THANa30Hy FeOMETPUYECKUX UAEH — OT CIielrallb-
HOM TEOpHM OTHOCHTENIBHOCTH IO TEOPUH Xaoca M TacoBaHus KapT. ([a, TyT Toxe ecTb Teopus,
U 3TO TOXKE reoMeTpusi; Mbl K Hell eule BepHeMmcs.) Ilyankape pomwicsa B 1854 romy B Hancu
B COCTOSITEJILHOM ceMbe Mpodeccopa MEAUIIMHBL. B msTuieTHeM Bo3pacTe OH Cepbe3HO 3a0oe
i repuent 1 HECKOJIBKO MECSIIEB COBEPIIEHHO HE MOT TOBOPUTH; MAJIBUMK TOJHOCTBIO BBI3JOPO-
BeJI, HO BCE JETCTBO ObLI (PU3MYECKHU CJa0bIM. YKe B3pPOCJOro OAMH CTYIEHT OMKCHIBAI €ro TaK:
«[Ipex e Bcero s BCIIOMUHAIO €To ria3a’: OJM30pyKue, HO sipKUe W ITPOHMIIaTe IbHbIe. B ocTanbHOM
B MaMSITH XPaHUTCS1 00pa3 HEBBICOKOTO CYTYJIOTO MYKYMHBI C HEYKJTIOKMMH JBYKEHUSIMH TYJIOBHIIA
1 KoHeuHocTek» . Korma [Tyankape ObUT MOIPOCTKOM, HEMITBI 3aXBaTHIIM DJib3ac v JIOTApUHTHIO, XOTS
Hancu ocrasics non Biacteio @pannmu. HeoxuganHoe u abcomoTHOE mopaxkenue Bo ®paHKo-Tpyc-
CKOH BOHHE CTaJI0O HAIIMOHAJILHOW Tpareaueit; PpaHIus He TONBKO pelinia BEpHYTh yTpadeHHbIE
TEPPUTOPHH, HO U CTajla BOCIPOU3BOAUTH Ty OIOPOKpAaTHUYECKYI0 3(P(PEKTUBHOCTb W TEXHOIOTHYE-
CKYI0 KOMIIETEHTHOCTb, KOTOPYIO COYJIa MPUYUHOM BOEHHOTO npeBocxonctBa ['epmanun. TloqooHo
TOMY Kak 3aITyCK COBETCKOTO CITyTHHKA MPUBEJ K BOJIHE (DMHAHCHPOBAHMUSI HAYYHOTO 0Opa30BaHUS
B CoenmHennsbix IllTatax B koHiie 1950-x rofoB, yrpata Dnb3aca’ u JlorapuHruu nodynuina Opan-
M0 JOTHaTh ['epMaHMio ¢ ee Jiydille OPraHu30BaHHBIMU HAyYHBIMH YydpexjaeHusmu. [lyankape,
KOTOPbIY U3YYMJT HEMEIIKMI S3bIK BO BpeMsl OKKYTAIUH, PUHAJIEKAI K HOBOMY aBaHrapay (ppaH-
I[y3CKMX MaTeMaTWKOB, MOJYYHMBIIMX COBPEMEHHYIO MOArOTOBKY W MpEeBpaTUBIIUX [lapuk B OIUH
U3 MaTeMaTUYeCKMX IIEHTPOB MUpa ¢ uaepom B juie [Tyankape.

[Myankape ObUT BBIAAIOIIMMCSI CTYIEHTOM, HO HE BYHICPKMH/IOM: €T0 MepBasi cepbe3Hast padborta
MOSIBUJIACH, KOT/Ia eMy OBLTO OKOJIO 25 JIeT, 8 BCeMUPHO U3BECTHOW (DPUTYPOIA OH CTAJI TOJILKO B KOHIIE
1880-x romoB. B 1889 romy oH momyuun’® mpemuio mBeackoro kopoiss Ockapa 3a Jiydinee 3cce
0 3aj1a4ye TpeX Tes, B KOTOPOH TpeOyeTcsi ONpedeuTh MONOoKeHHe TpeX HeOeCHBIX Tell, IBUralo-
HIUXCS MO AGUCTBUEM I'paBUTAIIMU. DTa 3a7a4ya He 10 KoHIIa oHsiTa U B XXI Beke, OTHaKo B CBOEi
crarbe [lyaHkape 3a10KHJ1 OCHOBBI TEOPUH AMHAMUYECKUX CHCTEM — METO/Ia, UCTIONB3yeMOrO COBpe-
MEHHBIMHM MaTeMaTUKaMH I U3yUYEeHUs KaK 33/1au TPeX Tell, KaK U THICSY APYTUX MpoOeM.

[Myankape oTMyascs peikoi MyHKTYaTbHOCTBIO "’ ¥ paboTas Hall MaTeMaTUuIeCKUMHU MTpolie-
MaM{ POBHO YETHIpEe Yaca B JeHb — C JECATHU yTpa A0 TOJIYIHS U C M8t J0 cemu Beuepa. OH
BEpWJI B KPalHIOW BaXHOCTh MHTYMILIMM M OECCO3HATENIbHOW paloThl, OHAKO €ro Kapbepa Oblia
B KAKOM-TO CMBIC/IE OUYeHb METOJMYHON: €€ XapaKTepU30BaJIM HE CTOJBKO SPKHME MOMEHTHI O3ape-
HUSI, CKOJIBKO CHUCTEMaTU4YeCKOe M HEYKJIOHHOE PACIIMpeHre I1apcTBa MO3HABAEMOrO Ha TeppUTO-
pUM THMBI 110 YeThIpe yaca B OyIHM M HHUKOraa — no BbeixogueiM. C apyroit ctoponsl, y Ilyankape,
KaK M3BECTHO, ObUT y)KaCHBIH MOUEPK, a MOCKOJIBKY OH OAMHAKOBO BJIaJie 00eumu pykamu, B [lapuxke

" IIpexne Bcero s1 BcnomuHarw ero riasa: Galina Weinstein, “A Biography of Henri Poincaré—2012 Centenary of the Death
of Poincaré,” ArXiv preprint server, July 3, 2012, 6; https://arxiv.org/pdf/1207.0759.pdf.

& Vrpara Dab3aca: Gray, Henri Poincaré, 18-19.

5B 1889 roay oH noay4dmi: June Barrow-Green, “Oscar II's Prize Competition and the Error in Poincaré’s Memoir on the Three
Body Problem,” Archive for History of Exact Sciences 48, no. 2 (1994): 107-31.

7 Ilyankape otiimuaJcsi pekoil MyHKTyaJbHOCThIO: Weinstein, “A Biography of Henri Poincaré,” 20.
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xoauia nrytka’s, uyro [Tyankape MOXeT mucaTh OAMHAKOBO XOPOIIIO, TO €CTh OMMHAKOBO IJI0XO, JII0OO0H
PYKOW.

OH ObUT HE TOJIBKO CAMBIM BBIJAIOIIMMCS MATEMAaTUKOM CBOETO BpEMEHH %, HO U TIOITYJISIpU3aTO-
POM HayKH JJIs1 IIMPOKOW IMyOJIMKH: €r0 KHUTH, PACCKA3bIBAIOIINE O TAKUX MOJHBIX TeMax, KaK HeeB-
KJIUJIOBA T€OMETPHSI, PN WM HOBbIE TEOPUH OECKOHEYHOCTH, PACXOAMJINCH NECATKAMH THICSY
9K3EMILISIPOB ¥ ObLIIH TIepEBEICHbI Ha AHTTMACKUH, HEMEIKUI, UCTIAHCKWIA, BEHTePCKUU U SITTOHCKUIA
s13bIKM. OH OBUT MAaCTEPOM CJIOBA C OCOOBIM TJIAHTOM BBIPakaTh MAaTeMaTHUYECKYIO HJICI0 B KAaKOM-
HUOYb TOHKOM M3peueHn. BoT o1HO 13 HUX, BechbMa MOAXO/IIee /1T CTOSIIEH repe HaMH 3aJau:

['eomeTpust —3TO UCKYCCTBO JIeJIaTh XOPOILIUE BHIBO/bI U3 IJIOXUX YepTeken™.

WHbIMU clTOBaMHM, €CJIM Mbl C BAMU COOMpaeMcsi MOTOBOPUTh 00 OKPY:KHOCTH, MHE HYKHO,
YTOOBI HaM OBLJIO HA YTO CMOTPETH, I03TOMY 1 Oepy JIUCT OyMaru 1 pucyio ee.

Ecnu y Bac negaHTHYHOE HACTpPOEHHE, BBl MOKETE BO3PA3UTh, YTO ITO HE OKPY)KHOCTb; BO3-
MO’XHO, Y Bac €CTh JIMHEIKa U Bl TPOBEPSIETE, UTO PACCTOSIHUE OT MPEATIONAraeMoro eHTpa 0 Kax-
IOW TOYKH MperoaraeMoil OKpY)KHOCTH BOBCE He OIMHAKOBO. JlagHo, cornamaiock 51, HO, Korma
MBI TOBOPHIM O YHCJIE IBIPOK B KPyTe, 3TO HEBaXHO. B 3TOM OTHOIIEHNH 51 CJIe/1yI0 IPIMEpPY CaMOro
[TyaHkape, KOTOpbIi — B COOTBETCTBUH CO CBOMM M3PEYEHHEM U CBOUM YKaCHBIM ITOYEPKOM — PHCO-
BaJ1 urypsl orBparutenbHO. Ero yuennk Toouac Janiwr BcnomuHam: «OKpy:KHOCTH, KOTOpPbIe OH
pucoBai®! Ha Jocke, ObUTM YMCTO (POpPMAJIbHBIMHU, OHM HAIIOMUHAIM HACTOSIIUE TOJBKO TEM, 4TO
ObLIM 3AMKHYTHIMHU M BBITTYKJTIBIMU» 52,

Jns IMyankape u 1u1s1 HaC BCe 9TO — OKPYKHOCTH.

B IMapu:ke xoamaa mrytka: Tobias Dantzig, Henri Poincaré: Critic of Crisis (New York: Charles Scribner’s Sons, 1954), 3.

7 On 6bLI HE TOMBKO: Gray, Henri Poincaré, 67.

80 FeOMeTpl/Iﬁ/— 3T0 HCcKyceTBO: “La Géométrie est I'art de bien raisonner sur des figures mal faites.” Henri Poincaré, “Analysis
situs,” Journal de I’Ecole Polytechnique ser. 2, no. 1 (1895): 2.

81 Oxpy:kHOCTH, KOTOPBIe OH pucoBaJ: Dantzig, Henri Poincaré, 3.

82 TepMUH «BBIITYKJIbIF» O3HAYAET MPUMEPHO «BBITMOAIOIINIACS TOIBKO HAapyXKy, a He BHYTpb». [lonpoGHee 00 3ToM — B iase 14,
IJie MBI BCTPETHMCH C ellle 6ojiee BBIUYpHBIMU (hOpMaMy U30MpPaTETbHBIX OKPYTOB.
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Jlaxxe KBaJpar — 3T0 OKPYkKHOCTb !

W sta gypatkas 3aroryimHa — Toxe®.

8 Tounee, Tax: KBaJIpaT — 3TO OKPYKHOCTb, €CJIM HAC MHTEPECYIOT TOMOJIOTHYECKHe BOIPOCH!, HAIPUMEp: CKOJBKO OTBEPCTHI
B ¢urypax, KOTOpble OH! Or pAaHUIHBAIOT, FJIA Ha CKOJIBKO YacTel pachafaioTcs Takue hurypsl. Ecim ske Bac BOIHYIOT BOIPOCH Bpojie
«CKOJIBKO KacaTeJIbHBIX MOXKHO MPOBECTH K KPUBOH B OTHOM TOUKE», TO KBAApaT M OKPYKHOCTh CHJIBHO OTIIMIAIOTCS.

8 Xors a2 (urypa He sIBJIsIeTCsI BCIOAY BBHITYKJIOH. [Ipum. nayu. peo. [HaydHblil pefakTop écez0a DOMKEH ObITh B EAaHTHYHOM
HacTpoeHu. [pum. Hayu. peo.]
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Ho BoT 3710 He OKPYXHOCTbD,

MOTOMY YTO B HEl ecTb pa3pbiB. Pa3opBaB OKpYKHOCTb, 51 COBEPLIMJ HeuTo Oosiee HeoOpa-
THMO KECTOKOE, HEKe/IM CMUHaHKe, CrU0aHue 1 axe 3arudaHue yrioB. 5 NedCTBUTEIbHO N3MEHIIT
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ee opMy, IPEBpPaTUB B IJIOXO HAYEPUYEHHBII OTPE30K BMECTO IJIOXO HAUYEPUYEHHOU OKPYKHOCTH,
U miepertiest oT 00beKTa ¢ IBIPOoil BHYTPH K 0OBEKTY 0€3 JbIpHI.

Borpoc 06 oTBepcTHSIX B COTOMUHKE KaXETCsl TOMOJIOTMUECKUM BorpocoM. HykHO i AByM
MaTeMaTUKaM 3HaTb TOYHBIE pa3Mepbl COJIOMUHKH, IEHCTBUTENBHO JIM OHA MpsMas U IpeicTaB-
JISIET JIM €€ MoTlepevHoe CeYeHue UealbHbIi Kpyr, KOTOpbIi onoOpwt Obl EBkitinn? KoneuHo xke, HeT.
Ha xakom-To ypoBHE OHM MOHUMAIOT, YTO OT ITUX BEILEH MPU JOCTUAKEHUH UX LIEJIEH MOXKHO CIIO-
KOIHO OTKa3aThbCHl.

Ho uto0 ocranercs, koraa Bbl OT HUX OTKaxerech? [lyaHkape coBeTyeT HaM B3SITh COJIOMUHKY
Y YKOpauuBaTh, yKOPAYMBATh U yKOpauuBath ee. OQHAKO /JIs1 HErO 3TO Bee Ta ke coIoOMUHKA. OuyeHb
CKOpPO OHa MPEBPATUTCS B Y3KYIO MOJIOCKY ILIaCTHKA.

MOXHO MOWTH JaJibllle U PA30THYTh CTEHKU HapyKy, 4TOOBI MOTy4YMiach IUIOCKast urypa
Ha CTPaHUIIEe KHUTH.

OdunpanbHOE reoMeTpUYecKoe Ha3BaHKE TaKOM (PUTYPbl, 3aKTI0YEHHOW MEK /1y ABYMS OKPYK-
HOCTSIMH, — KOAbUO, XOTs Bbl MOXETe CUMTaTh 3TO I'PAMIUIACTUHKOW, WJIM JIETAIOIUM KOJIBLIOM
Aerobie, WM YakpaMoOM — MHIUICKUM MeTaTesibHbIM opyxueM X VII Beka ¢ ocTpeiM, Kak OpuTBa,
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BHEIIHMM KpaeM. Kak Obl BBl €ro HU Ha3BaJIM, 9TO BCE PABHO ILIOXO HAPUCOBAHHASI COJIOMHUHKA U Y
Hee BCEro OIHO OTBEPCTHE.

Ecnu Tornosnorus HactauBaeT, YTo B COJIOMMHKE BCETO OIHO OTBEPCTHE, TO UTO OHA FOBOPUT
HacyeT MTaHOB? MbI MOXXEM YKOPOTHUTD UX, KaK JIeJlajii ¢ COIOMUHKOW. CHavyaia OHU CTaHyT LIOp-
TamH, a [IOTOM U cTpuHraMu. Korzia s pasnoxy CTpUHIM Ha CTPAHULE KHUTM, KOTOPYIO Bbl UUTAETE,
Bbl YBUMTE JIBOMHOE KOJIBLIO,

B KOTOPOM SIBHO IIBa OTBEPCTUS. I/ITaK, MBbI IPpUIILIA ceryac K 3aKJIIOUYCHUIO, YTO Y COJIOMUHKN
OOHO OTBEPCTUC, a4 Y LITAHOB — [IBA.

IIITAHBI HETEP

Ho nipo6remsl emme He 3akoHumich. Ecim B mtaHax qBa orBepctusi, mo kakue? Ilpu Bbiie-
OIMCAHHOM TIPOLIECCEe YKOPAYMBAHMS 3TO IITAHUHBI, a Talusl CTAHOBUTCS BHEIIHMM KpaeM. Ho Bbl
MOIJIM 3aMETUTh, CKJIa/IbIBasi OeJIbe, YTO C PaBHBIM YCTIEXOM MOXETE C/IeNIaTh CTPUHTH I0-/IpyroMy,
KOTJJa OJJHA «IITAHMHA» CTaHET BHELIHUM KpaeM, a BTopasi «LITaHWHa» U Talus OyayT OByMs AbIp-
KaMH.

Mos noub, BoBce He 3HakoMas ¢ pabotamu [lyaHkape, cka3aiia, 4To IITaHbl UMEIOT JjBa OTBEP-
CTUS1, aprYMEHTUPYs 3TO T€M, UTO OTBEPCTHE B MOSICHUIIE — 3TO KOMOMHALIMS OTBEPCTHIA B HOTaX.
Ona npaBa! M nyummii cnoco0® 3T0 MOHATh — CEPhE3HO BOCHPHUHATH AHAJIOTMIO MEXY IITaHAMU
1 coTIoMHUHKOH. [TonpoOyiiTe npeacTaBUTh COTOMHUHKY, Yepe3 KOTOPYIO ITbeTe CONOI0BBI MOJIOUHBIN
KOKTEIIb, B BUJIE IITAHOB. Bl MOXeTe OKyHYTh OHY IITAaHWHY B OOKaJl ¥ TSAHYTh HAIUTOK: Yepe3
LITAaHUHY 3aXO/UT, a Yepe3 TAJIUIO BBIXOAUT K BaM B POT OJHO U TO k€ KOJIUYECTBO KUAKOCTU. Bl
MOXETe CIeJaTh TO ke caMoe C JPYroi ITAaHWHOMW, a MOXETe OITYCTUTh B KOKTelIb 0oe. Ho uto Ob1
BBl HU [I€JIaJIY, 110 3aKOHY COXPAHEHHUsI MOJIOYHOTO KOKTEIJIsl er0 KOJIMUECTBO, BHIXOAIIEE U3 TAJIUH,
PaBHO CyMMe KOJIMYECTB, OCTYNAIIMX Yepe3 ITaHuHbL. EC/M B J1eByI0 IITaHWHY MOCTYMAaeT 3 MUJI-
JIMJIUTPA KOKTEWUJIS B CEKYH/1y, a B IPABYI0 — 5 MWITMJIUTPOB B CEKYH[LY, TO CBEPXY BBITEUET 8 MUJI-
JMIMTPOB HanuTKa®>. BOT moyemy mosi 109b MpaBa, CKa3as, YTO OTBEPCTHE /IS TAIUHM — Ha CAMOM
JieJie He HOBOE OTBEpCTHE, a KOMOMHALMS ABYX OTBEPCTUM ISl HOT.

85 Her, 5 He 3Hai0, Kak BbI YMYZIpsieTeCh ITUTh KOKTEWIIb, YTOOBI Uepe3 OfIHY COJIOMHHKY [IPOXOAHJIO B 1 3 paza GorblIe KUIKOCTH,
yeM uepe3 Jpyryio. Ho Bel yke mojapuiu MHE COJIOMUHKY B (DOPME HITAHOB, TaK YTO C PABHBIM YCIIEXOM MOKETE MPOJOIKAThH STOT
MBICJIEHHBI 9KCIIEPUMEHT.
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Tak 3HAUUT JIX ITO, YTO OTBEPCTUS ISl HOT — Hacmosuue AbIpku? He Toporutech. Beero
CEeKyHIy Ha3all, CKJIaJbIBasi TOJIBKO YTO MOCTUPAHHBIE CTPUHTH, MBI CYUTAJIM, YTO HUKAKOW PA3HUIII
MEXy «IITaHMHaMU» M Tajaueil HeT. OiHaKo ceiuac, Moxoxke, Tajausi CHOBA UTPAET 0COOYI0 POJib:
3+5=8,H0He5+8=3mwm8+3=5.

TyT TpeOyercsi aKKypaTHOCTb B OTHOIIEHUH TIOJIOKUTEIBbHBIX U OTPHULIATENIbHBIX Ynces1. Bbixo-
AU MOTOK MPOTHUBOIIONOXKEH BXOSAIIEMY, IO3TOMY HYKHO OpaTh ero ¢ 0OpaTHBIM 3HAKOM: BMe-
CTO TOT'O YTOOBI TOBOPUTb, YTO 8 MUAJUTHIIUTPOB BBITEKAIOT Ye€pe3 TATUIO COTIOMUHKHU, MBI CKaKeM, UTO
BTEKaIOT — 8 MuyutmiuTpoB! U Tereps y Hac ecTh KpacMBOE CUMMETPUYHOE OIHCAHUE: CyMMa MOTO-
KOB 4epe3 TP BXOja paBHA HyM0. YTOObI onucarh MONMHYI0 KApTUHY MPOTEKAaHMS KOKTEMIIs yepes
IITaHBl, 51 IPOCTO JIOJKEH Ha3BaTh [1BA YKCIIA U3 TPEX, IPUYEM HEBAKHO, KaKue MMEHHO /iBa. [Tonoi-
aet yodast mapa.

Ternepb Mbl TOTOBBI UCTIPABUTH TY JIOXKb, YTO CKa3aiM paHee. [JomkeH Mpu3HaTh, HE COBCEM
BEPHO TOBOPHUTH, YTO OTBEPCTHE BBEPXY COJOMUHKHU (HACTOSIIEH COTOMUHKHM) — 3TO TO ke camoe
oTBepcTue, 4To U BHU3Y. Ho OHO 1 He aOcomoTHO HOBOe. OTBepCTHE BBEPXY — 3TO Hezamiug OTBEPCTHUS
BHU3Y. TO, 4TO BTEKaeT B OMHO, JOJKHO BBITEKATh U3 JPYTOro.

Maremaruku u 110 Ilyankape (0COOEHHO TOCKAHCKMI T€OMeTp W MOJUTHK DHpUKO bertn)
O0pOoIUCh C BOMPOCOM, KaK 3alaTh (hOpMy HECKOJBKUM OTBEPCTHSIM, OTHAKO MMeHHO [lyaHkape
MIEPBBIM TIOHSUI, YTO OJHU OTBEPCTHUSI MOTYT ObITh KOMOMHAIMsMU Ipyrux. Ho naxke oH He myman
00 OTBEpCTHSIX TaK, KAK HbIHEITHUE YUYEHbIe; AJIs1 STOr0 MPUIIUIOCH KAaTh padOTy HEMELIKOro Mare-
Matuka dmmu Hérep B cepenune 1920-x. Hétep BBea B TOMONOTUIO TIOHSITUE 2pYNnbl 20MOA02UIL,
Y C TeX MOP MBI MCTOJIb3YeM MMEHHO TaKOe MOHMMAaHKUE OTBEPCTHIA.

Hétep Bbipaxkana cBou UeM Ha sI3bIKE «IEMHBIX KOMILJIEKCOB» U «TOMOMOP(U3MOB», a He
IIITAHOB ¥ MOJIOYHBIX KOKTEWJeH, HO s1 Oyay MpUAEpKUBATHCS HAIMX HBIHEIIHUX TMOHSATHNA, YTOOBI
n30exarh OOJIE3HEHHOTO CTUIMCTHYECKoro repexona. HoaropctBo Hétep 3akmouanock B Tom®®, uto
HETIPaBUJILHO AyMaTh O JbIPaX Kak O JUCKPETHBIX 0OBEKTax, CKOpee TO MOXOXKe Ha HaIlpaBJIeHUs
B IIPOCTPAHCTBE.

CKOJIBKO HamlpaBJIEHUI Bbl MOXKETE MPOJIOKUTh Ha KapTe? B KakoM-TO CMBIC/IE Bbl MOXETE
JBUTAThCSI B OECKOHEYHOM MHOKECTBE HAllpaBJIEHHI: HA CeBep, 10T, BOCTOK, 3arajl; Ha 10ro-3amaj
WJIM CeBEPO-CEeBEPO-BOCTOK; JIepKaTh Kypc TOUHO Ha 43,28 rpajayca K BOCTOKY OT I0;KHOTO HaIpaB-
nenusi. OIHAKO CyTh B TOM, UTO IPHU BCEM OOraTcTBe BHIOOPA €CTh TOJIBKO J1BA OCHOBHBIX HaIlpaBiie-
HUSI, B KOTOPBIX Bl MOXETE MyTEIIECTBOBATh: BBl J00EPETECh Ky/la YTOAHO, KOMOMHHUPYs BCETO Ba
HaIpaBJieHHs] — Ha CeBep M Ha BOCTOK (ecnu Oynere cumTaTh 10-MUIIbHOE IMyTelecTBUE Ha 3araj
oTpuIaTeIbHbIM 10-MUJIBHBIM ITyTEIIeCTBUEM Ha BOCTOK).

OpnHako HET CMbIC/IA CIPAIlIUBaTh, KAKKE /IBA HANpaBJIeHUsl Oyl1yT OCHOBHBIMH, U3 KOTOPBIX
CIEIyIOT Bce ocTanbHble. JIiobast mapa HUYeM He Xyke JPYyroif; MOKHO BHIOpaTh ceBep U BOCTOK, 10T
U 3araji, CeBepO-3araj U CeBepo-CeBEpO-BOCTOK. EMMHCTBEHHOE, UTO BBl HE MOXETE C/IENIaTh, TaK 3TO
BBIOpATh JJBa COBMAJAIONINX WM MTPOTUBOIIONOKHBIX HAITPABJIEHUS], TOCKOJIBKY TOTJa BaM MPUIETCS
OrPaHUYUTHCS ABWKEHUEM IO OIHOM JINHUU.

Bepx 1 HU3 COJTOMMHKHU — TOJIHBIE TIPOTHBOIMOJIOKHOCTH, CEBEP U I0T. 3/1€Ch MOKHO OOHapy-
KUTh TOJIBKO OTHO M3MepeHue. Taus U MITaHWHbI, HAPOTUB, 3aOJNHSIOT ABa U3MEPEHHU s, Hallpu-
Mmep:

8 Hosaropcrso Hétep: pajy CHpaBeUTMBOCTH 110 OTHOLIeHHIO K [lyankape ormeruM, uto Jleononba Beeropuc, paGorasiumii
Ha 3ape Tornosioruy u ckonuasimiicss B 2002 rogy B Bospacre 110 ser, ykasbiBai, yto IlyaHKape IOHMMAJI, YTO IITaHbl OOPA3yIOT
MIPOCTPAHCTBO, HO HE BBIPA3WJI 3TO B cBoed padore. S mpexnountaio neiicteust Hétep. (Saunders Mac Lane, “Topology Becomes
Algebraic with Vietoris and Noether,” Journal of Pure and Applied Algebra 39 (1986): 305-07.) Cam Bretopuc HezaBucumo ot Hérep
U TIPUMEPHO B TO k€ caMoe BpeMst (pOpMaIM30BaJl 3TO ke MOHATHE, OJHAKO B Te JHU MaTeMaTHyecKue pe3ybTathl BeHsl He cpasy
CTaHOBWJINCh U3BECTHBI B [ €TTHHIEHE, 1 HA000POT.
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HpoexaB B OIJHOM M3 3TUX HaHpaB)IeHHfI, 3aTEM BO BTOPOM, 34TEM B TPETbEM, Bbl BEPHETCCH
B UCXOJHYIO TOYKY.

/N

Tpu HanpaBJeHus1 aHHYJIMPYIOT APYT APYra, 1aBasi B COYETAaHUU HOJIb.

«CeromHs 31O cuMTaercs camooueBuAHbIM®, — rucamu [laBen AnekcanapoB u XaitHi Xorid
B cBOeM (byHAAMEHTATbHOM Tpyje Mo Toronoruu 1935 roaa, — ofHaKO BOCEMb JIeT Ha3a/l 3TO ObLIO
He Tak. [lorpeGoBasiach SHeprusi U UHAUBUAYATBHOCT, IMMU HETep, 4ToOBI clienath 3TO 3HAHME
OOBIYHBIM [1J151 TOTIOJIOTOB. biarogapsi el OHO CcTajio UrpaTh COBPEMEHHYIO pOJib B 33/1a4ax U MeToax
TOIOJIOTHUL».

87 Ceroaus 310 cunraerca camooueBuanbIiM: “Diese Tendenz scheint heute selbstverstandlich; sie war es vor acht Jahren
nicht; es bedurfte der Energie und des Temperamentes von Emmy Noether, um sie zum Allgemeingut der Topologen zu machen und sie
in der Topologie, ihren Fragestellungen und ihren Methoden, diejenige Rolle spielen zu lassen, die sie heute spielt.” Paul Alexandroff
and Heinz Hopf, Topologie I: Erster Band. Grundbegriffe der Mengentheoretischen Topologie Topologie der Komplexe Topologische
Invarianzsitze und Anschliessende Begriffsbildungen Verschlingungen im n-Dimensionalen Euklidischen Raum Stetige Abbildungen
von Polyedern (Berlin: Springer-Verlag, 1935), ix. Brarogapio Anzpeaca 3urepa 3a oMollb B IEpeBojie 3TOro ad3ara.
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«CEI'oJJHA HUKTO HE COMHEBAETCH, 4YTO
TEOMETPUSA N U3MEPEHUH - PEAJIbHAS BEIIb»

[Tyankape co3nan COBPEMEHHYIO TOMOJIOTHIO, OMHAKO OH €€ TaK He Has3bIBaJl, a MCIIOJb30-
BaJI OoJlee TPOMO3JIKUI TepMUH analysis situs («aHAIU3 MeCTa»). XOpOIIo, YTO OH He TPHKUIC!
Ha camoM jpierie ¢ioBO «TOMOJIOTHs» Ha MIECTHAECAT JIET cTapiile, a npuayman ero Morann benequkT
JIMCTUHT — y4YeHBIi-yHUBEpCall, KOTOPBIH Takke U300pesl CJIOBO «MUKPOH» ISl 0O03HAYEHH ST MIJI-
JIMOHHOM J0JIM METpPa, BHEC BaXKHBIM BKJIAJ B (DU3UOJIOTHIO 3pEHM S, 3aHUMAJICS I'€0JIOTUel U u3yvai
cofepkaHue caxapa B Moue OONbHBIX quadeTtoM. OH €311 10 MUPY, U3Mepsisi MarHUTHOE T1oJIe Ti1a-
HETHI C TIOMOIIIBI0 MAarHUTOMETPA, N300peTeHHOro ero yuuteneM Kapinom ®punpuxom ['ayccom. OH
ObLT KOMITAHEHCKUM U JOOpOsKeIaTeTbHbIM YeJIOBEKOM (BO3MOXKHO, JaXe CJIMIITKOM KOMITAHEHCKUM),
MBITasICh U30ABUTHCS OT cBoero jonra. Pusuk IpHceT BpaiiteHOeprep Ha3BaI €ro «OJHUM U3 MHOTUX
BTOPOCTETICHHBIX YHUBEPCAJIOB, KOTOPbIE MPHUIABAIN KOJIOPUT UcTopur Hayku XIX cromerusi» 8.

Jlerom 1834 roga JIMCTUHT COMPOBOXK /I CBOETO cocTosiTeIbHOro pyra Bonbdranra Capro-
puyca ¢oH Banbrepcxaysena B moeske K ByJkaHy DTHa Ha CUIMINHY, a B CBOOOJHOE BpeMs, Koraa
BYJIKaH Craj, pasMblILIsl 0 opMax M UX CBOWCTBAX U MPUAyMall TEPMUH «TOIOJIOTUsI». Y HEro
He ObLIO TAKOTO CHCTEMATHUYECKOTO MojIxo/a, Kak y [Tyankape wiu Hétep: B TONOMOruy, Kak U B ApY-
rux oOJacTaX HayKW, U B XKU3HU, OH ObUT YeM-TO BpOJie COPOKH, JIeTAIIeH Tyaa, KyJa ee BJIeK/Id
uHTepeckl. OH OCTaBWJI MHOXECTBO M300paXeHU! y3JI0OB U HAPUCOBAJI JIeHTY Mébuyca 10 ABrycra
depounania Méomyca® (XOTs HeT HUKAKUX TOATBEPKICHUH, uTo JIucTuHT, Kak MEOuyc, TOHsLI ee
JOOOMBITHOE CBOMCTBO — HAJIMYKE TOJIFKO OJJHOM CTOPOHBI). B KOHIIE ’KM3HM OH CO37aJT MACITAOHBIN
Tpya «llepenuch MpocTpaHCTBeHHBIX (hopm», cOOpaB B HeM Bce (DOPMBI, KaKhe CMOT TPUIyMaTh.
OH 06b11 cBOETO posia reoMeTprueckuM OJI000HOM, KaTAJIOTH3UPYIONUM OOraTCTBO pa3HOOOpa3us
npupons.

88 Oaunm 3 Muormx: ouorpaduyeckuit Mmarepuan o Jlucrunre B3st u3 kauru Ernst Breitenberger, “Johann Benedikt Listing,”
History of Topology, ed. I. M. James (Amsterdam: North-Holland, 1999), 909-24.
8 Jucruar OTKPBUI 3Ty TTIOBEPXHOCTH B miosie 1858 roma, a Mébuyc — B centsiope 1858-ro. [pum. nep.
%0 Hxon [xeitmc OmoOOH — aMEpUKAHCKUI HaTypaJuCT M XyJOXKHUK, CTPEMHBIIMICS M300pa3suTh BCEX NTULl AMEPHKH.
IIpum. nep.
42



I. Dnnendepr. «Popma peasbHOCTI»

Ectb v mpuunHBl BHIXOOUTDH 32 paMKM crnivcka Jluctunra? Crnopel O KOJTMYECTBE OTBEPCTUN
B COJIOMHUHKE 3aHSITHBI, HO UTO JIeJIaeT UX BaKHEE, YeM, CKaxeM, OOCYKJIEHHE YKClIa aHTeNIOB, KOTO-
pble MOTYT MOMECTUTHLCS HA OYJJABOUHOM I'OJIOBKe?

OTBeT BBl MOJKETE HAUTU B CAMOM IIEPBOM IIPEIJIOKEHUN CTaTbul Analysis Situs, KOTOpast Hauu-
HaeTcs TaK:

CeromHsi HUIKTO HE COMHEBaeTCs’!, UTo TeOMeTpHst 1 I3MEPEHUI — peaibHast
BEIIb.

[MpencraButh cebe COMOMHUHKY M INTaHBI JIETKO, U HAM He HyXeH (pOpMaJIbHBIA MaTeMaThye-
CKMU armapar, yToObl X pa3inyars. POpMbl B IPOCTPAHCTBAX OoJiee BBICOKMX M3MEPEHUH — Jeso
npyroe. Harn BHyTpeHHMI T1a3 OeccuiieH MX yBUAETb. A MBI XOTUM HE TOJBKO MX PAacCMOTPETb,
HO ¥ BHUMATEJIbHO U3Y4uTh. Kak Mbl yBUMM, B TEOMETPHY MAIIIMHHOTO 00y4YeHHs Mbl Oy[leM UCKaTh
IIPOCTPAHCTBO C COTHSMU WJIM ThICSYAMU U3MEPEHUH, MBITAsICh HAITU CaMBblil BHICOKMI MUK B 9TOM
HeBusyammsupyemoM JaHamadgre. Yxe B XIX Beke Ilyankape, uszyuas 3agady Tpex Tel, JOJKEH
ObUT OTCJICKUBATh MECTOIIOIOKEHNE U IBIKEHNE MaTepHAIbHBIX OOBEKTOB B HEOE; a 9TO 03HAYAJIO
3aIMCh JUTSI KAXKIOTO HEOECHOTO Tela TpeX KOOPAMHAT /IS MONOXKEHUsI M TPeX — Uit CKOPOCTH 2,
TO €CTh BCEro IIecTh n3MepeHui. [1ockoIbKy y Hero ObUIO TPH ABMIKYLIMXCS Tejla OJHOBPEMEHHO
U U151 K&KJOro TpeboBaIoCh IMECTh M3MEPEHHH, TO BCEro MOoMy4yaaoch BOCEMHAIIATh U3MEPEHH.
Hukakoil pucyHOK Ha CTpaHUIE HE TIOMOXXET BaM IOHSAThb, CKOJBKO OTBEPCTUII B BOCEMHA/LIATH-
MEpHOM COJIOMHMHKE, HE TOBOPSI yKe O TOM, YTOOBI OTJIMYMUTH €€ OT BOCEMHAALATIMEPHBIX IITAHOB.
Heo6xoanm HOBBI (hOPMabHBIN SI3bIK, KOTOPBIH C HEN30€KHOCTBIO OYJET OT/IesIeH OT HAIllX BHYT-
PEHHUX MPE/ICTABICHNH O TOM, YTO CUMTATh OTBepcTHEM. Tak Becerga paboTaeT reoMeTpHsi: Mbl HAYH-
HAeM C MHTYUTHBHBIX IPE/ICTaBIeHNI 0 hopMax (PU3MIECKOro MUpa (a C Yero emie Mbl MOIIIM Obl
Hayarb?), BHUMATEJILHO aHAJIM3UPYEM Hallle BOCIIPUATUE TOrO, KakK 3TU (pOPMBI BBIJISIAT U JIBUTa-
I0TCsI, — C JIOCTAaTOYHOIM TOYHOCTBIO, YTOOBI MBI MOIJIA TOBOPUTH O HUX, HE OMMPAsICh HA UHTYHUIIMIO.

ol Ceroanst HHKTO He coMHeBaeTcsi: Poincaré, “Analysis situs,” 1.

92 ,HJ'I?[ Cl)PI3I/IKa CKOPOCTb O3HAYA€T HE TOJIbKO YUCJIIEHHOE 3HAYEHUE, HO U HAllpaBJICHUE; BaM Tpe6yeTCﬂ OTCJIE)KMBATb CKOPOCTh
TNEPEMEIICHN S B HAIIPABJICHUU Ha CEBEP, BOCTOK U BBEPX, TO €CTh BCETO TPU BEJIMYUHBI.
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[ToToMy 4TO IpU BBIXO/IE U3 MEJIKOBO/IbSI TPEXMEPHOTO MTPOCTPAHCTBA, K KOTOPOMY IIPUBBIKIIU, TAKasI
HaJIOOHOCTD Y HAC TIOSIBUTCS.

W mbl yxe MOXeM BHIETh HAuaslo Takoro mporecca. Ocrajcsi OOUH TPEBOXKHBIA MpPUMEp
U3 Hallero oOCyXJeHus, K KOTOPOMY MBI TOTOBBI BEPHYTLCS TOJIBKO ceifiuac. [ToMHHTE BO3IYIIHBIHI
mapuk? B Hem HeT ApIpku. Bel mpoThIKaeTe B HEM ABIPKY, pa3/laceTcsi XJIOMOK, U Tereph Mepejl BaMu
pe3rHOBBIN qucK. OUeBUIHO, YTO ObIpH B HeM HeT. Ho pa3Be MbI ee He caesaay TOIbKO YTo?

Bort omH 13 cioco0oB pa3o0paThCs B TAKOM SIBHOM Napajokce. Ecii BbI pojesnany B mapuke
OTBEpCTHE M B pe3yJibTaTeé B HEM OTBEPCTUI HE OKa3ajoCh, 3HAUMUT, U3HAYAIBHO 8 HEM OOANHCHO
Obime — 1 omeepcmue.

Mbl cTouM Ha pa3BUJIKE — B TOYKE MPUHSTUS pelleHrus. MoXHO OoTOpPOCUTh MO0 BechbMa
MIPUBJIEKATENIBHYIO UACI0, UTO J00ABJICHUE IBIPKM B MpeIMeTe YBEIMYMBAET KOIMUYECTBO IBIPOK
Ha eIMHHUILY, TMOO BeChMa MPHBJIEKATEIbHYIO HJEI0, YTO OTPHULIATEILHOE YHUCIO OTBEPCTHI — TOTHAS
yyib. Victopusi MateMaTuku Oorata Ha ogoOHble OoJie3HeHHble peleHus. O0e uaeu UHTYUTHBHO
TIOHSTHBI, HO MPH TIIATEIBHOM PAacCMOTPEHHH Mbl OOHAPYKHMBAaeM, YTO OHU JIOTMYECKU HECOBMe-
crumbl. OT OIHOW HAI0 OTKA3aThCs™-.

He cymecTByeT aOCTpaKTHOM UCTUHBI, CKOJIBKO JIBIP B BO3AYIIHOM IIape, COJIOMUHKE MJIH IITa-
Hax. Korma Mbl moaxonum K pa3BujIke, KOTOPYIO MPENOJHOCUT HaM MaTeMaTrKa, HaM HyKHO BBIOpATh
Kakoe-To onpezeneHue. He cienyer cuurars, 4YTo OAMH MYTh JIOKHBIN, & APYroil ICTUHHBIN; HYKHO
AyMaTh, YTO OAMH MYTh JIydllle, a APYror Xyxe. Jlydine TOT, KOTOPbIA OOBSCHUT U MPOJIHET CBET
Ha Oosibliee KOJMYECTBO CIy4aeB. 3a MHOTHE CTOJIETHsI MAaTeMaTUKW OOHAPYKHJIHM, YTO OOBIYHO
JIydIlie PUHSTH TO, YTO KaXKETCsl CTPAHHBIM (KaK OTpUIIaTeIbHOE YMCIIO JBIPOK), YeM TO, YTO Hapy-
IIaeT KaKOW-TO OOIIMI MPUHIMI (HAIIPUMEp, YTO MPOJIEIbIBAHUE JBIPKU B OOBEKTE JOKHO YBEH-
YHMBAaTh YKCIIO JBIPOK B HEM Ha eIMHMILY). Tak uTo s BOOPYXKal0 CBOH (hyiar TyT: MpeanouTHTe/IbHee
CKa3aTh, YTO HEJIONTHYBIINI MMapuK uMeeT — 1 oTBepcTre. Ha ene cyrecTByeT crocod Xapakrepusa-
[IUM TTPOCTPAHCTB IO/ HA3BAHUEM 3IL1ep06a XapaKmepucmuka; OHa MpeACcTaBisieT cOO0M TOMOIOTH-
YEeCKUI MHBAPHAHT, TO €CTh HE MEHSETCS MPU Pa3IMUYHbIX HEMPEPHIBHBIX AedopMaiusix. Bol MoxeTe
CUMTATh, YTO STOT APAMETP PaBEH €JUHUIIE MUHYC YUCIIO OTBEPCTUH.

[Tansl: siinepoBa XapakTepUCTUKa — 1, 1Ba OTBEPCTHUS.

CosoMuHKa: 3ujIepoBa xapakrepuctuka (), OHO OTBEpCTHE.

JlonHyBIIMI BO31yLIHBINA IAPUK: SMJIEPOBA XapaKTEPUCTHKA 1, HOJIb OTBEPCTUI.
HenornuyBimmii BO3AYIIHBIA IIAPUK: 91JIE€pOBa XapaKTEpPUCTUKA 2, —1 oTBepcTHeE.

Crioco6 onvicaTh UJIepOBY XapaKTEPUCTUKY, YTOOBI OHA Ka3aiach MEHee CTPaHHOM, — 9TO pas-
HOCTb ME/1y IByMs BEIMYMHAMU: YHUCIIOM OTBEPCTUN YETHOW U HEUYETHOH pa3MepHocTu. B nenom
BO3JIYLIIHOM INApHUKeE, TO €CTh B cepe, Ablpa €CTh — B TOM K€ CMBICIIE, UTO U JIbIpa BHYTPU KYCKa
IIBEHIIAPCKOTO ChIpa: BHYTPEHHSISI YacTh IaprKa — Jblpa cama 1o cede. OHaKO OLIYIIAeTCs], YTO ITO
Ablpa MHOTO pofia, HeXeNu B COJIOMHUHKE. BepHo! DT0 TO, YTO MBI Ha3Baiu Obl IByMEPHOH ABIPOI.
[lapuk MeeT OHy JBYMEPHYIO AbIPY U HU OTHOM OHOMEpHOU. MOKET moKa3arhCsl, YTo TOr/a diiie-
POBa XapaKTeprCTUKA JA0KHA ObITh 1—1 = 0, 4TO HE COOTBETCTBYET Halel Tadmmie. Mbl yImycTHIIH,
YTO LIAPUK UMEET €llle U HYJIbMEPHOE OTBEPCTHE.

YT0 3TO MOXKET 3HAYUTD?

Bor Tyt u Berynaer B urpy teopus Ilyankape u Hérep. Kak cienyer u3 HazBaHusi, 3iiepoBy
XapaKTEPUCTUKY CUCTEMHO M3yd4all IIBEUIIApCKUI MaTeMaTuK-yHuBepcai JleoHapn Diiiep, OqHaKO
OH paccMaTpyBaJl TOJBKO JIBYMEPHbIE MOBEPXHOCTU. MHorue moau, Bkmovyas Moranna Jlucrunra,

93 Cpagnure 3710 ¢ curyauueit ¢ [Ixeddepcorom. OH ObUT OZHUM U3 CaMBIX SIPHIX CTOPOHHHMKOB W€l CBOOOIBI M PaBEHCTBa,
KOTOpBIE BJIOXHOBJISUIM PEBOJIIOLIMIO, HO OJHOBPEMEHHO BCIO KM3Hb UCIIONBb30BAJ PAOCKUI TPYJL, HECMOTPSI Ha CJIOBECHOE HENIPHSATHE,
Y COMHEBAJICSl, YTO YEPHOKOKUI YEIOBEK «CIOCOOEH MPOCIeUTh U MOHATh uccnenoBanus EBkimna». Xots oH u mobun EBkimpa,
OH HHKOTIJIa He MOT NPSIMO B3MISIHYTh HA 9TO IIPOTHBOpEYHE.
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MBITAIACH PACHIPOCTPAHUTD UjIen Didjiepa Ha TpexMepHblid ciydail. Ho Tonbko nocne [lyankape yue-
HbIE TIOHSUTH, KaK TIEPEeHeCTH pe3y/IbTaT Diljiepa B MPOCTPaHCTBA pa3MepHOCTH Oosiee TpeX. [ He ctany
3aNMMXMBaTh Ha OIHY CTPAHUILy NEPBbIA Kypc anreOpanyeckod TOIMOJOTHMH, a MPOCTO CKaxXy, YTO
[Tyankape u Hérep nami oOriyio Teopuio AbIp JIOOOH pasMEpHOCTH, M B UX CHCTEME KOJIHMYECTBO
HYJIbMEPHBIX OTBEPCTUI B KAKOM-TO ITPOCTPAHCTBE — 3TO MPOCTO YUCJIO YACTEH, Ha KOTOPOE OHO pa3-
ouBaetcs. [llapuk, Kak ¥ COJTOMUHKA, TIPE/ICTABIISET COOOM eUHBIN OOBEKT, MOITOMY Y HETO TOJIBKO
OJIHO OTBEPCTHE HYJIEBOI pa3MEPHOCTU. A BOT J[IBa IIAPUKA UMEIOT JBa HYJIbMEPHBIX OTBEPCTHSI.
370 onpeesieHne MOXET TIOKa3aThCsl CTPAHHBIM, HO ¢ HUM Bce padotaert. llapuk nmveer:

1 "ynsmepHoe orBepctue + 1 aBymepHoe orBepctve — () OIXHOMEpPHBIX
OTBEpCTUH,

YTO JAeT HaM SMJIEPOBY XapaKTEPUCTHKY, PaBHYIO 2.

B nponucHoit 6ykBe B 01HO Hy/IbMEpHOE OTBEPCTHE U JIBA OAHOMEPHBIX, [IO3TOMY €€ iIepoBa
XapaKTepUCTHKa paBHa — 1°4. Pa3zpexkbTe HUKkHIOW neTnio OykBbl B — u nomyunre OykBy R, y koTopoit
siliepoBa XxapakTepuctuka paBHa 0: y OykBbl R Ha 0IHO OJHOMEpHOE OTBEPCTUE MEHbIIIE, TOITOMY
Yyuco yBeanumwioch Ha 1. Pa3pesas netmio 6yksbl R, nonyunrte 6ykBy K: ee sitiepoBa xapakrepu-
cTuKa paBHa 1. Bbl Moy Obl Tak:ke oTpe3aTh HOXKKY y OykBbl R, nmonyuus nBe Oyksbl P u I; Teniepnb
y Bac JjBa OTJEJbHBIX KyCKa, I09TOMY ABa HYJIbMEPHBIX OTBEPCTHS U OJHO OflHOMepHoe B OykBe P
naioT 2—1 = 1. Kaxaplii pa3, Koraa Bbl Ie1aeTe pa3pes, Bbl YBEJIMUYUBAETE SUIEPOBY XaPAKTEPUCTUKY
Ha 1, ¥ 3TO BepHO, Aaxe eclii Bbl CBOMM pa3pe3oM He yCTpaHsieTe OQHOMEPHYIO JbIpy. Y OyKBbI |
ilJIepoBa XapaKTepUCTHKa paBHa 1; pa3pexbTe ee — 1 nosyunte e OyKBbl | ¢ 2ii1epoBoil XxapakTe-
puctukon 2. Cnepyomui pa3pes3 AacT Tpu I 1 xapakTepucTuky 3 U Tak Jajee.

UYro, eciiu Bbl COLIbETE BMECTE HUKHUE OTBepcTus ITaHOB? He crany BAaBaThCs B HOIPOOHO-
CTH, HO nosyuMBLIasics ¢hopma B cucteme [lyaHkape MMeeT OHy HYJbMEPHYIO U [IBE OJIHOMEPHbIE
ABIPbI, UTO JA€T SMIEPOBY XapakTepucTUKy —1. VIHBIMU cioBamMM, B LITaHAX IOC/IE HAILEro BaH[a-
JIU3Ma CTOJIBKO K€ OTBEPCTUH, CKOJILKO ObLIO U 10 Hero. Bel M30aBUIUCh OT OHOTO, CIIMB OTBEp-
CTUS1 Y JIOABIKEK, HO CO3/1aJIi HOBOE, KOTOPOE TeNeph HAXOAUTCS MEK/1y IITaHUHAMU. Y OeqUTeIbHO?
C ynoBoJIbCTBHEM MOCMOTpEN Obl Ha Takoe paccy:xjaeHue B Snapchat!®

% 310 MuHIMATBHAS 3iiylepoBa XapakTepHUCTHKA AJIs1 CHMBOJIOB Ha Balllell KJIaBUAType, iy TOJIBKO Yy Bac HET 3HaKa Jojuapa,
TIepeUepKHYTOrO ABYMsI YepTaMu (ero diepoBa XapakKTeprCTHKa — 3), TN CUMBOJIa KOMaH/IHOM KJIaBHIIH Ha KiaBuarype Apple (38),
IU1s1 KOTOPOTO OHa paBHA —4. MakcuMaltbHasI SiilepoBa XapakTeprCTHKA Ha KJIaBUaType paBHA 2 JUlsl CHMBOJIOB Bpojie! y KOTOPBIX JIBa
HYJIbBMEPHBIX OTBEPCTHUS M HET HUKAKUX JPYTHX.

- . Ipum. peo.
95 Snapchat — MOGHIIBHOE MPUITOKEHHE 0OMeHa COOBIICHUAMM ¢ TIPUKPEIUIEHHBIMU BOTO U BUeO. 7] 0.
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I'naBa 3. OnqHo Ha3BaHHWe Pa3HbIX Bellen

Cummerpus — 3T0 OCHOBA COBPEMEHHOIO MOHMMaHUsA reomerpuu. bosee Toro, To, 4T0 MBI
pelaeM CuuTaTh CUMMETPUEH, OIpesiesisieT, C KaKoil reoMeTpueil Mbl UIMeeM AEJO.

B eBKJIMI0OBOM reOMETpUU CUMMETPUU — 3TO O8uUdiceHusi (pUryp Kak TBEpAOTrO Tena: JIoOble
KOMOWHAIIMY CIBUTOB (TIEPEHOCOB), NEPEBOPAUMBAHUIA (OTPaKEHUI ) U BpallleHUi. SI3bIK CUMMeTpUn
MO3BOJISIET TOBOPUTH O KOHTPYSHTHOCTH (paBeHCTBe) Oojiee COBpEMEHHBIM criocodoM. Bmecto Toro
YTOOBI CKa3aTh: [1BA TPEYTOJIBHUKA KOHTPYIHTHBI, KOIJIa COOTBETCTBYIOILME CTOPOHBI U YIJIbl PABHBI,
MBI TOBOPUM: TPEYTOJIbHUKU KOHI'PYSHTHBI, €CJIU CYIIIECTBYET ABUAKEHHUE, KOTOPOE MEPEBOAUT OIUH
B Apyroi. Pa3se 310 He Oonee ecrectBeHHO? [leiicTBUTENbHO, YnTast EBKIMIA, 4yBCTBYeIlb, YTO OH
eJie caepXkuBaeTcs (He BCEra YCIEIHO), YTOOBI He BBIPA3UThCS MMEHHO TAaKUM 00pa3oM.

3auem B KauecTBe (DyHIaMEHTAJIbHBIX CUMMETpUii Opath 1BMxeHusA? OfHa U3 BECKUX PUYUH
COCTOMUT B TOM (XOT#I JOKA3aTh 9TO HE TaK-TO JIETKO), YTO UMEHHO JBUKEHHS — 3TO TO, YTO Bbl MOKETE
MIPOZIEJTBIBATD C TNIOCKOCTBIO, COXPAHSIs [TPU 3TOM PACCTOSTHUE MEK/Ty TOUKaMH; COOCTBEHHO, U CJIOBO
CUMMempust TIPOMCXOIUT OT JPEBHErPEYECKOTO CIIOBA OUUUETPLO. ( copazmeprocmp), KOTOpoe 00pa-
30BAHO U3 CJIOB OUL- (emecme, ¢, coemecmio) U UETPEW (uamepsito). TepMUH, O3HAYAIONINI «PaBHAS
Mepa», ObuT OBl JIy4llle; U AEACTBUTENILHO, B COBPEMEHHOW MaTeMaTHKe CIIOBOM uzomempus (OT rpe-
YECKHX CIIOB 100G — pasHbiil, 0OUHAKOBbIL, U UETPEW — UMEPSIO) HA3BIBAIOT IIPE0OPa30BaHMUs, KOTO-
pble COXPAHSIOT PacCTOSIHUE.

ITH [1Ba TPEYTOJIbHUKA KOHTPYyHTHBI,

a TIOTOMY MBI CKJIOHHBI, Kak 1 EBKJIM[I, cAUTaTh, UTO OHU PaBHBI, HECMOTPS HA TO YTO HA CAMOM
JieJie 3TO JIBa Pa3HbIX TPEYroJbHUKA, PACIIONOKEHHBIX B HECKOJIBKUX CAaHTUMETpax JPYr OT Jpyra.
ITO MOABOIUT HAC K JPYrOMY M3PEUeHUI0 MOCTOSIHHO 1uTupyemoro Ilyankape:

MaremaTtuka — 3T0 HCKYCCTBO JaBaTb OAHO HA3BAHWE PA3HLIM BEIIAM.

[TonoGHble poOIEMBI ¢ ONpeeIeHUsAMH — YacTh HAILero MblIUIeHus1 1 peud. [Ipencrasbre,
YTO KTO-TO CIpalIMBaeT Bac, He U3 UYukaro i Bbl, a Bbl oTBevaete: «Her, s u3 Yukaro naauarurns-
THJIETHEN JaBHOCTW». DTO ObLIO Obl A0CYPAHOM MEJaHTHYHOCTBIO, TTOCKOJIBbKY, TOBOPSI O TOPOJAx, Mbl
HEsIBHO TMOJpa3yMeBaeM CUMMETPHIO TPH MepeHoce Bo BpeMeHu. B cruiie Tlyankape Mbl Ha3biBaeM
Yukaro npouuioro 1 Yukaro HaCTOSIIIETO OJHUM M TEM ke CIIOBOM.

KoneuHo, Mbl MoryH Obl cTposke EBK/IAa OTHECTHCH K TOMY, UTO CUMTaTh CHMMETPHUEH: Hallpu-
Mep, 3alpeTUTh OTPAXKEHUs U BpaleHHs, OCTABUB TOJIBKO MEPEHOC Ha MIOCKOCTH Oe3 MOBOPOTOB.
Torna 3TH 1Ba HAPUCOBAHHBIX BbILIE TPEYTOJIbHUKA YK€ He ObLIM Obl PaBHBI, MOCKOIBKY YKa3bIBAIOT
B Pa3HBIX HAIIPABJICHUSIX.

46



I. Dnnendepr. «Popma peasbHOCTI»

A ecnu OCTaBHUTH BpallleHHsi, HO OTKa3aTbCsl OT OTpakeHWi? Bl MoXeTe MpeiCTaBUTh ITO
KaK KJIacC JIOMYCTUMBIX MPe0OPa30BaHM, HO TOJIBKO B Ipe/esiax MIIOCKOCTH: Bbl MOJKETE MepeIBUraTh
Y TTOBOPAYUBATh OOBEKTHI, HO 3aIpelaeTcs UX MOAHMMATh U NIePeBOPAYMBaTh, MOCKOJIBKY 3TO O3HA-
YaeT 3aIpelleHHbIN BBIXOJ B TPEXMEPHOE MPOCTpaHCTBO. COrIACHO TaKMM MpaBHJIaM, MbI TIO-TIPEK-
HEMy He MOKeM Ha3BaTh STH JIBa TPEYrOJbHUKA OJHUM MMEHEeM. B J1eBOM TpeyroyibHuKe MOpsIIOK
CTOPOH OT CaMO# KOPOTKOW K CaMOH UIMHHOM UIET MPOTUB YacoBOM cTpesiku. Kak Obl BB HU ABUTATN
Y He TOBOPAYUBAIIH 3TY (PUTYpY, 3TO CBOWCTBO COXPAHUTCS, & 3HAYUT, JIEBBII TPEYTOJbHUK HUKOTAA
HE COBIIAJIET C MTPABbIM, B KOTOPOM KOPOTKasl, CPEIHsIsl, [UIMHHASI CTOPOHBI MY T IO YaCOBOM CTPEJIKE.
OTpaskeHre MeHsieT HallpaBJIeHUE 110 YaCOBOM U ITPOTUB YaCOBOU CTPEJIKH, & IEPEHOCH! ¥ TIOBOPOTHI —
HeT. be3 oTpakeHus1 HampaBiieHue 00Xoa KOpOTKasl, CpeJHsis, [UIMHHAsE CTOPOHA — 3TO CBOWCTBO
TPEYroJbHUKA, KOTOPOE HUKAKasi CAMMETPHS He U3MEHUT. DTO TO, YTO MbI HA3bIBAEM UHBAPUAHIIOM.

VY Kak[I0ro Kjacca CMMMETPUH ecTh COOCTBEHHbIE MHBAPUAHTHL. [IBIKEHNE HE MOXET U3Me-
HUTB TUIONIA/Ib TPEYTOJIBHUKA WM JII0O0W UHOH (PUTYPBI; B TEPMUHAX (DU3UKU MBI MOTJI ObI CKa3aTh,
YTO 3TO 3aKOH COXPaHEHUsI IIOIAIM Jisl JBYKeHHs. ECTh M 3aKOH COXpaHEeHUsI AJIMHBI, TIOCKOJIbKY
JBVDKEHUE HEe MOKET U3MEHUTD JIJTMHY OTPE3KOB.

[ToBOPOTHI MJIOCKOCTH MOHSTH JIETKO, OMHAKO MEPEXof K TPEXMEpHOMY IPOCTPAHCTBY 3HAYH-
TesbHO yenoxHseT aeno. Eme B X VIII Beke (onsath Jleonapa iinep!) yueHble BHISICHUIIN, YTO JII0O0e
BpallieHre TPEXMEPHOTo MPOCTPAHCTBA MOXKHO MPECTABIATh KaK BpallleHHe BOKPYT KaKOK-TO HEro-
JBUKHOU mpsiMoli — ocu. [Toka Bce Xopoliio, HO ocTaeTcsi Kyda BorpocoB. [Ipeamnonoxkum, st coBep-
11aio moBopoT Ha 20 rpajycoB BOKPYT BEPTUKAILHOM OCH, a MOTOM Ha 30 rpaycoB BOKPYT OCH, YKa-
3bIBAIOIIEH TOPU3OHTAJIBHO Ha ceBep. PesysbTupyolnee BpaiieHre JOKHO OKa3aThCsl TOBOPOTOM
Ha HEKOTOpPOE KOJIMYECTBO IPaJycoOB BOKPYI KakKOW-TO MpsAMOM, HO Kakoi? [lomyuurtcss nmpumepHO
36 rpaaycoB BOKPYT OCH, HallpaBJIEHHOM BBEPX M Ky/Ia-TO Ha ceBepo-ceBepo-3amnaa. Ho yBuneTs 31o
HerpocTo! YenoBekoMm, pa3paboTaBIIuM ropasfo Oojee YIOoOHbIH Cocod Aymarh 00 ITUX Bpaile-
HUSIX — MPEACTABISTh UX B BUIE CBOCOOPA3HOTO UMCIIA, HA3BIBAEMOIO KEAMEPHUOHOM, — ObUT TOT
cambiii qpyr BopacBopra, Yuiesam Poysn l'amunbton. Kak uzBectro, 16 oktsa0ps 1843 roga 'amuib-
TOH C eHoU 1 Baoib KoponeBckoro kanana B [lyonuHe, koraa. .. [lapaiite qaaum cJIoBO caMoOMy
['ammiibTORHY.

XOoTs OHa BpeMs OT BPEMEHM pas3roBapvBaja CO MHOW, B MOEH TOJIOBE
II1a MOACHyAHAs padoOTa MBICIM, KOTOpasi B MTOre Jajla pe3yabTaT, U He
OygeTr npeyBeJMUeHUEM CKa3aTb, YTO s Cpa3y IOHsUI ero BaxHOCTb. Kasasocs,
3aMKHYJIaCh JEKTPUYECKas LEeNb U MPOCKOYMIA HMCKpa... Sl He cMOr ycTosiTh
nepes OOy KIEHNEM — KakuM Obl TpoTUBOpevanuM (puiocopuu OHO HU ObLIO, —
npoxoiss mo MocTy BpymMpumk, BeIpe3aTb HOKOM Ha €ro KaMEHHOW KIajke
(pynnameHranpHy10 opMyIy. ..

% Iomken 06aBHTE, YTO COXPAHEHHE JUTHHBI BICUET 32 COGOi COXPAHEHNe MUIONIAIH TPEYTOTBHIKOR, TIOCKOJBKY /1B TPEYIOlb-
HMKA C OAMHAKOBBIMU CTOPOHAMY KOHI'PYSHTHBI, 2 TOTOMY UMEIOT OJMHAKOBYIO IUIOLIA/Ib; BbI TAKXKE MOKETE BOCIIOJIB30BATHCS KPACH-
Bol hopMmyJoii I'epoHa (Ha3BaHHOI Tak B YecTh MaTeMaTuKa ['epoHa AneKkcaHIpUICKOro), KOTopast BRIpakkaeT IJIOMIA/Ib TPEYTOIbHUKA
Yyepes3 ero CTOPOHBL.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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