NMPEAUCNIOBUE

ITlepBoe wm3mamme KHUTW OBLIO BBINYIIEHO W3AATEIHCTBOM
«@uamaraur» B 2004 1. ¥ IOIYyYWTIO BBICOKYIO OIIEHKY
B IIpecce u y umTareseii. Bo BTOpoM wu3maHWU HEKOTOPhIE
dparMeHTBl TeKCcTa OOHOBJIEHBI, O00ABJIEH TaKyKe HOBBIN
MaTepuaJl.

AN KoOro u ansd 4Yero HANMUCAHA 3TA KHUTA
(MPEAUCNIOBUE K NMEPBOMY U3AHMIO)

KHuura agpecoBaHa Tem, KTO He y0erajl ¢ ypOKOB MaTeMaTUKNI
B IIIKOJIE, KTO XOTh HEMHOT'O 3HAKOM C BBICIIEN MaTeMaTUKON
U He BO3pasKaeT IIPOTUB 0Oojiee MHTUMHOIO 3HAKOMCTBA.

I9TO He yuyeOHUK M He HaydyHas MoHorpadus, HO 3Iech
MOJKHO BCTPETHTH OOCYy:KIeHH’e JOCTATOYHO TIyOOKMX MaTe-
MaTHUUYeCKUX BOIPOCOB, KAK CAMBIX COBPEMEHHBIX, TaK U yXO-
OAMNUX B TIIYOOKYIO MPEBHOCTD.

ABTOpBI cTapajanch BeCTU CBOOOAHYIO Oeceny C YMTATeJIeM
Ha TeMbl, OJid KOTOPBIX B Kypcax MaTeMaTUKU OOBIYHO He
xXBaTaeT BpeMeHu. MBI XOTejqu II0OKasaTb, UYTO IIpodeccus
MaTeMaTHKa He JHUIIeHa POMAHTUKMN. UTO UeJ0BeKY, OOJIBIIYIO
YacThb BPEMEHH! IOTPY:KEeHHOMY B MHD <«CyXux» (Hopmy,
HYKHBI U CMEJIOCTh, U (paHTA3UsA, W UYBCTBO IIPEKPACHOTO,
He TOBODA yiKe O UyBCTBe IOMOpa.

OGcy:xmaeTca PoOJib MaTeMaTUKU B KU3HU JIIOMeli, ee CBI3b
C PA3IMUYHBIMU O0JIaCTAMYU 3HAHUA. YuTaTe b MOJYUYUT IIPE-
cTaBJeHWe O TOM, UeM Ke BCe-TaK! 3aHUMaeTCs MaTeMaTuKa
W IIOUeMy Ha JTOT CUYEeT CTOJbKO PA3HBIX MHEHUI.

Kak ucropuuecku copMUPOBAINCH OCHOBHBIE ITOHATUS
U OpumiIokeHus wmarematuxku? Kakwme samaum OPUXOAUTCS
pelraTh MaTeMaTUKaM B COAPY:KecTBe ¢ (pusmraMu, reo@usu-
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KaMu, XUMUKaM1, METeOpoJIoTaMu, UHKeHepaMu, MeIUKaMU,
saspikoBegaMu? YTo HY:KHO, YTOOBI CTATh BEIUKUM MaTeMaTU-
KOM, ¥ UeM OTJUYAIOTCA BEJIUKNE MaTeMATUKU OT OCTATbHBIX
aoneti? VIMeHHO TakKme OOIHe BOIPOCHI PACCMATPUBAIOT
aBTOPBHI.

Muoro BHUMaHUA yJeJeHO JUUYHOCTAM TPEX BBIJAIOIINXCA
MaTeMaTHUKOB JBAAIIaTOTO BeKa — JeHCTBUTEJbHBIX UJIEHOB
Axanemun Hayxk CCCP A. H. Kosmoroposa, C. JI. Co6onena,
A. H. Tuxonosa. Buorpadmuu, uepTsl XapakTepoB, yBJIE€UEeHNU,
JUYHBIE BIIEUYATIIEHUA O HUX KOJIJIET, YIEHUKOB, aBTOPOB 3TOM
KHUTU. VI KOHEYHO, BHAKOMCTBO C MX TBOPUYECKUMU JOCTU-
JKeHuAMMU. Juraresnb YBULUT, KaK B JKU3HU IIPEACTaBUTEJEH
cyry0o «KabmHeTHOII» HAYKW NPeJOMUJIACh UCTOPUSA CTPAHHI,
BeJIWKNWE W TparnuecKrue MOMEHTbI B CyAb0e ITOKOJeHUS
DPOBECHUKOB JBaJIaTOrO BeKa.

ABTOpPBI CUUTAIOT HEOOXOAUMBIM OTMETHUTH TJIYOOKOEe BIIEe-
JaTieHVe, KOTOpPOe IIPOM3BEJM HAa HUX BCTpeuu u Oecennl
¢ C.JI. CobonmeBpim m A. . CobomeBoit, A.H. TuxoHoBBIM
u H. B. Tuxonosoii, B. A. UnpuubsiM. Be3 9Tux BCTped KHUTA
He ObLIa OBI HammMcaHa.

B. M. ITucapeBckuit
B. T. Xapuu

Buranuii TumogeeBru XapuH He YBUAUT DTONW KHUTHU —
ero He crtajyo JyeroM 2002 r. 910 OBLT APKUUA U PA3HOOOPA3HO
TAJIAHTJIWUBLIA UeJIOBEK, YUeHBIN, memaror. Ero Bcerma OyayT
IOMHUTH APY3bsd, KOJLJIETH, YUEHUKU.

B. M. ITucapeBckuit



BECE[LA MEPBAS
EANHAA CUMOPOHUA BECKOHEYHOIO

3EMNIA UMEET ®OPMY TEOUJA

Bospmem ObIka 3a pora u IIOCTaBUM Cpasdy TJIaBHBIN BOIIPOC,
KOTOPBIII MHTEpecyeT Hac B 3TOU Oecele: UTO TaKoe mMaTeMa-
TuKa?

MpbI moHMMAaeM, UTO 3TOT BOIPOC CTABUJICA MHOTOKDPATHO
M YTO €CTh Macca JOCTOMHBIX KHUT C TAaKUM WJIN ITOXOMKUM
HazBaHueM. HoO, BO-IIepPBBHIX, C TeYeHWEM BPEMEHU JaKe
CIIEIIMAJINCTHI HECKOJIbKO BUJAOW3MEHSAJU CBOEe MHEHUe II0
IIOBOJIy OTBeTa Ha HEero, BO-BTOPBIX, 9TO MEHSIOIeecss MHEHUe
M3Jarajochb, MOMKeT OBbITh, HEJOCTATOYHO MEMOKPATHUUYHO IJIs
TOTO, YTOOBI €T0 IOHAJJU T€, KOMY 3TOT0 XOUETCA U KTO MMEET
IJIA BTOTO JOCTAaTOYHBIE OCHOBAHUA.

Kasamocs Ob1, uero mpomie? Beab mMaTeMaTuky ydaTr Bce
IMIKOJBHUKU ¥ BCE CTYIEHTHI, OaKe IOPUCTBI, PEJIUTHUOBEIBI
U XYIOKHUKU, CYAA IO HBIHEITHUM O(QUIMAIBLHBIM IIPOTPaM-
MaM COOTBETCTBYIOIIUX BYy30B. I[IpuMeHAIOT ee Bce JIOAU
0e3 HCKJIIOUEHUs, XOTs Obl IIOTOMY, UTO Bce cuurarr. Cun-
TaloT AOJIOKW, KaJOPUU, DJIEKTPOHBI, KOJUYECTBO HEPACKPHI-
TBIX TPECTYILJIEHUN, IIPOYHOCTH KOHCTPYKIIUM, PEKOPAHBIE
CeKyHIbl U NEHbI'U, NEeHbI'U, NEeHBIU.

W Tem He MeHee, TOTIPOOyeM BBISICHUTD, UTO AyMAalOT JIIOAU
Ha 9TOT cuer. IIpocTedmuii um caMbIii MOIHBLINA CIIOCO0 —
IPOU3BECTH «COIMOJOTMUYECKUI» HKCIIEPMMEHT, BBIIAASA Ha
YAWIy W 3aJlaBas HAIl BOIIPOC IEPBBIM BCTPeUHBIM. [[oporoii
yuTaTejlb, pa3d BbI B3dAJM B PYKHM KHUTY C TaKUM Ha3Ba-
HHEeM, BBl TOHHMAaeTe, YTO MOJYKET IMIOJYUYUTHLCS U3 BSTOTO
9KCIIEpUMEeHTa. BpAnx Jsu crouT OyOJSUKOBATH BCE OTBETHI.
M Bce e ™Mbl mpoBeam mn0ONOOHBIN ompoc. Jlyumum wus3
OPUJIMYHBIX OTBETOB OKasaJjicsa cienymomuii: «Copocure 4To-
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HuOyabp moJierdye. JlaBaiiTe A CKamKy, 4YTO Takoe (pusuKa,
XUMUS, 9KOHOMUKA, UCTOPUA WMJIW APYyTUe HAYKU».

Jlaypear mpaB. I9TO mercTBUTEJBHO Jerue. Ilpeamer Kask-
IO M3 YIOMAHYTBHIX HAayK MOKHO OXapaKTepus3OoBaThb B IBYX
cJ0oBax, He CJUIIKOM OTKJOHASCH OT UCTUHBI. PusmKa —
o0Iue CBOWCTBA MaTepUM; XUMUA — COCTAB U IIPeBpallleHusd
BEIIECTB HA MOJIEKYJISIPHOM YyPOBHE; YKOHOMUKA — 9TO, KaK
HU KPYTU, CIOCOOBI paszdoraTteTh, KeJaTeJbHO 3aKOHHBIM
OyTeM; HCTOPUS — IpelcTaBJIeHNe KNCTOPUKOB O TOM, KakK
JIOAW JKUJIM PaHbIIe.

JItobasa u3 ImepedymncjJeHHbIX HAYK CMOTPHUT Ha JKU3HDb IPU-
POABI MJIKM YeJIOBEUEeCKOTo 00IlecTBa CO CBOEM, BIIOJIHE OIIpee-
JIEHHOI U MOHATHOM, TOUKHU 3PEeHUA, COOMPaeT U OCMBICINBAET
GaKTLI, IIBITAETCS BBIIBUTH 3aKOHOMEPHOCTH, MMEIOINecs
B ee 00JIaCTU, W JlaeT PeIlleNThbl MCIO0Jb30BAHUS ITOJYUEHHBIX
IaHHBIX B WHTEpecax uyejioBeuecTBa. BO BCAKOM cJiIydae,
YeJ0BEUEeCTBY XOueTcd AyMaThb, UTO 5TO IIPOUCXOAUT B €ro
WHTEepecax, XOTs BpeMs OT BPeMeHN BO3HUKAIOT COMHEHUS.

Kakyo ke o006sacTb peaJbHOCTH H3ydYaeT MaTreMaTura?
C Kakoil CTOPOHBI CMOTPHUT Ha MHP oHa?

IIpoussemeM BTOPOI SKCIIEPUMEHT: OOpaTHMCA K MHEHUIO
TeX, KTO IHUIIeT Ha WHTepecylollylo Hac Temy. Ilompo-
OyeM IIOJIMCTAaTh KHUKKHW B IIOMCKaX KPATKOTO U YETKOTO
ompenesieHUsA MaTeMaTuKUu. BceTpeTaATcd, HampuMep, TaKue
BapMaHTHI: <«MaTeMaTWKa — HayKa O 4YHucjax m @urypax,
T.e. O KOJUYECTBEHHBIX OTHOIIEHUSIX U IIPOCTPAHCTBEH-
HBIX (opMax MeNCTBUTEJIHLHOTO MUpa» WJIU <«MaTeMaThKa —
COBOKYITHOCTh HayK, W3y4YalOIINX KOJUUYECTBO W TOPSAIOK».
ITU oIpenesieHNsA, OTBeUas Ha OAWH BOMIPOC, CTABAT Kydy
HOBBIX. B dYacTHOCTH, KaKme HMMEHHO o0JilacTu B3HaHUdA
cienyeT OTHOCUTHL K MaremaTuke? Benb make B reorpaduu
U3MEePSIIOTCSA U CPABHUBAIOTCA TaKue KOJMYeCTBa, KaK IJIMHBI
PeK, BBICOTBI TOP, CKOPOCTH BETPOB W TJIYOMHBI OKEaHOB.
A yXX 0 TIPOCTPAHCTBEHHBLIX (popMaxXx M TOBOPUTH HE IIPUXO-
nutcsa. VIcTOpUKY MMOCTOSAHHO MMEIOT JIeJI0O M C KOJIMYECTBOM,
¥ C YIIOPAIOYEHHOCThIO COOBITUII BO BPEMEHU U IIPOCTPAHCTBE.
OpHaxko HUKOMY He IIPUXOAUT B TOJIOBY OTHOCHUTH 3TU HAyKHU
K MaTemMaTwuecKuM. MOKHO BO3pasuTh, UYTO MAaTeMaTUKa
UMeeT OeJI0 ¢ KOJIMUYECTBOM U IIOPAAKOM <«B UKCTOM BUIE»,
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a He NIPUMEHUTEJbHO K uUeMy-in0o. A Kak Torma ObITh,
CKa)KeM, C TeOpHell BePOATHOCTEN, KOTOpas WCIIOJIb3yeT 9THU
TMOHATUS JIUIIb TPUMEHUTEJbHO K W3YUYEHUIO CJIYUaNHBIX
ABJEeHUI, HO, KaK M3BECTHO, IIPeICTaBJIgeT co0oil cyryoo
MaTeMaTuuecKyoo Hayky? Hakoner], mpekae ueM oIIpeneaTb
MaTEeMATUKy C IIOMOIIBLIO ITOHSATHN «KOJUYECTBO» U <IOPSA-
IOK», CJIemOBaJi0 Obl BBISICHUTH, UTO 9TO TaKOe.

BeTpeuatorcss m Apyrue KpaTKue OIpenesieHus MaTeMa-
TUKU, WMEIIne cKopee oOOpasHBbINl, a WHOTAA W IIMyTJIU-
BBIN XapakTep, HO, TeM He MeHee, BHOCAIIWE B IIOPT-
peT MaTeMaTHWKH 3HAUUTEJbHO 0Oojiee MHTEPEeCHbIe IITPUXH,
yeM OIpeJesieHus, IIPUBeIeHHbIe BbIIe. BoT, HampuMmep:
«MaTeMaTuKa — 3TO fA3BIK HAYKH», <«MaTeMaTHuKa — 9TO TO,
YTO HaOMCAaHO B KHHUrax II0 MaTeMaTUKe», <«MaTeMaThuKa
ecTb enuHasa cuMdonusa Oeckomeunoro» (II. 'manbept), «co
BpEMEeH I'PEKOB I'OBOPUTL «MATEMATHUKA» — 3HAUUT TOBOPUTH
«mokasareabcTBo» (H. Byp6akm).

Mps1 magmeemcs, UTO uepe3 HECKOJIbKO CTPAHUI] YUTATEH
CMOJKET II0 JOCTOUWHCTBY OIIEHUTH OCTPOYMHE ABYX MEePBBIX
BBICKA3bIBAHUI, Pa3gejUTh C HaAMHU BOCXUIINEHWE KpPacoTOH
TPEThero M TOYHOCTHIO IIOCJIETHETO.

ITog BmeuaTIeHMeM OT BTOrO IIOCJEIHEr0o BbICKas3bIBa-
HUs, TOCTABUM eIlle OIWH, TpeTuil sKcmepuMment. OOpa-
TUMCS K [OPEBHOCTH, K IIPOMCXOKIEHUWIO CaMOTO TepMHUHAa
«MaTeMaTuka». Ecium HasBaHUA [PYyruxX HaYK, Kak Ipa-
BUJIO, OTPaKaloT CIelu@UKy uxX npeamera («reorpadus»
O3HAYaeT, B IEPeBOJle C TI'PEYECKOr0o, «OIMCAHUEe SeMJIN»,
«(pu3uKa» IPOUCXOIUT OT CJIOBA «IPUPOAA», «IKOHOMUKA» —
9TO «yIpaBJeHWe IOMOM, XO3AHNCTBOM»), TO «MaTeMaTUKa»
OepeT HavYaJI0 OT Tpeueckoro mathema — mo3HaHMWe, HayKa.
Bor Tak — mpocTo u cosmuAHO: IIO3HAHWE BOOOIE, HayKa
BoOOIITe, 0e3 yKasaHuA OO0BbEeKTa M3yueHUA. UTO Ke UMeaun
B BUAY IpPeBHUE MYApPeIbl, AaBIllllie CBOEN HayKe CTOJIb ropaoe
HasBanue? Iloxoske, OHM ToJiaTaju, YTO eii Bce PaBHO, UTO
U3y4aTh, OTBOAUJIU €il HeKyI0 YHUBEePCAJbHYIO POJIb B MO3HA-
HUW Pal3JINYHBIX aCIeKTOB peasbHOCTH. C OTHON CTOPOHBHI,
IPOTUB TAKOM ITIOCTAHOBKU BOIIPOCA TPYIHO BO3PA3UTh IO yiKe
yIIOMUHAaBIIEHCcA IPUYNHE — He 3P JKe MaTeMaTHUKy ydaT Bce
IIKOJBHUKU U CTyAeHTbl. OJHAKO XOTeJIOCh Obl ITIOHATH, B UM
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HUMEHHO COCTOUT YHUBEPCAJbHOCTb MaTeMaTUKU U AeliCTBU-
TeJBbHO JIU MAaTeMaTHUKa TaK YK BCEMOTYINAa, KaK IToJiarajau
TPEeKH.

Nrak, ™l ybegmamch, UYTO HEJETKO HAWUTU KOPOTKOE
U TIOHSATHOE OIpelejeHNe MaTeMaTHUKU. TeM He MeHee
OHO cymiecTByeT. M HesaueM PBITBCS B KHUTAX, Jydlle
OpAMO IOTPeO0OBATH €r0 y MaTeMaTHUKOB-TIPO(ecCruoHaoB.
YToObI IICUXOJOTUUYECKU ITOJTOTOBUTHCA K €ro BOCIIPUATHIO,
HATIOMHUM OIHY ITOYUYUTEJbHYIO NIYTJIUBYIO MCTOPUIO O TOM,
YTO OTBEUAIOT reorpadbl, KOT[a y HUX CIIPAINBAIOT, KaKyIo
dopmy mmeeT 3eMJid.

s aHTUYHBIX TeorpadoB 3eMJia Oblyia mockoii. [losgHee,
Ha OCHOBAHUWU JOCTM)KEHUIN aCTPOHOMUUM U OTKPBITUU BEJIU-
KIX aBaHTIOPUCTOB smoxu MaresgaHa, reorpadbl 3aKII0UNIN,
yro 3emysa — aTto 1map. C pasBuTHeM HAyK OHU YTOUHSAIU
cBOe MHeHWe: HeT, 3eMJid He Iap, 9TO CKOpee 3JIJIUIICOUI;
BIIPOYEM, ITOKAJIYH, 3TOT BJJIUIICOU] HECKOJIBKO CXKAT B OOHOM
TOJIOBWHE — HEUTO Bpoje rpyiiu. B Haire Bpemsa reorpados
y:Ke He yCTpawBalOT HHU ITap, HU OJJJINICOUI, HU TpyIla.
Ha ocHoBanuu 0oueHb TOUHBIX M3MEPEHUH OHU TOP:KECTBEHHO
3aABAAI0OT: 3eMJid uMmeeT Gopmy reouga. Ho uto Takoe reoun?
B osHIUKIOIEIWYECKUX CJIOBAPAX MOMKHO IIPOYUTATh, UYTO
Teoua — 9TO TeJso, mmeroliee Gopmy Semuiu!

Komeuno, mepecTaB IIyTUTh, MBI IIOHHMMAaeM, 4YTO T€O-
rpadsl — Joau cepbedHbie. [IpocTo UX 00BEKT UCCIeTOBAHUS
CJIOXKEeH MJIs KpaTKoro oObscHeHusA. IlosToMy oOHU TIpen-
HIOUYUTAIOT O0O3HAUUTH €ro KpPaTKUM TEepMUHOM, IIyOOKu’ii
U TIPOCTOM CMBICJ KOTOPOTO OHM CAMU IIPEKPaCHO ITOHUMAIOT.

Bor Temeph obOpaTuTech K IpodeccuoHaTy-MaTeMaTUKY,
Jydiie K JOIBYM cpasy, Tak OymeT WHTepecHee, U CIIPO-
cure: <«4Yto wusyuaer maremarura?». Ckopee Bcero, mnpo-
deccuoHaN Bl cHadajia KPUTUYECKM BaC OCMOTPAT — CTOUT
JW TPATUTh BpPEMsdA, 3aTeM BIPYI HAUHYT CIOPUTH MEXIY
coboti. ITommmo yike BcTpeuaBIIMXCA HaM @dpas O Mare-
MaTHKe, BBl YCJIBININTE MAacCy 3BYYHBIX TEePMUHOB, TaKUX
KaK «CHCTEeMBI CTPYKTYpP», «MeTaMaTeMAaTHUKa», <«TeOPETUKO-
MHOKECTBEHHBIA A3BIK», <«UHTYWUIIMOHUBM» U T.nA. Uepes
HEKOTOpPOe BpeMs MaTeMaTHUKHN YCIOKOATCS, MO0 CIOPUIN
OHU [Jisi COOCTBEHHOTO YIOBOJLCTBUA. [la, mMOBepbTe HaM,
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WCTUHHBIE MATEeMAaTUKWN BCErga IIPeAIlouTyT Oecele O KeH-
ImMHAX, U OaXke 00 aBTOMOOMIAX, OEeHbrax WJIN CaJOBBIX
y4acTKax, JIUIITHIOI MUHYTY OOIIeHuA CcO CcBoell obIneit
J1000BHUIIE U moBeauTeabHUIleil. Eciiu jXe ToBOPUTh TOYHO,
TO MaTeMaTHUKHU pPabdoTAIOT II0 CIENUAJbHOCTH HEIPEPHLIBHO,
Iaske KoTma OKpysKarolnue o0 sToM He IomoapeBaioT. Omuu
HaIll 3HaKOMBI¥, MOJIOIOM JOKTOP HayK, paccKkasbiBay: «CrKy
s moMa Ha AuBaHe, a Tellla XOAUT 1 BOPUYHUT, YTO BOT, HECKATh,
3aueM JKEHUJICSA, — B3BAJUJI BCEe HA MOJOAYIO JKEHY, a caM
IeJblil JeHb Ha AUBaHe, aKe B MarasuH JI€Hb CXOAUTh.

Tnynasa 'KeHIMHA, He BUAUT, YTO JIU, 4TO s paboraro?» Ho
uyTo elfe 0oJiee MHTEPECHO, MAaTeMaTHKN HHOrZa paboTaioT,
He Tomo3peBad 00 »ToM camu. Bmpouem, uurTaTteab, IIO-
BUINMOMY, 3HAKOM C 9THUM SABJEeHMHEeM PadOThI ITOACO3HAHUA
U Ja)ke TIIOIIPABUT HAaC, CKas3aB, UYTO STO KacaeTcs He
TOJIBKO MaTeMAaTUKOB, HO X BCSAKOI'0, KTO IMOCTOSHHO HalleJeH
Ha pelleHHe oIIpenesieHHOU 3amaum. VIMeHHO HaNpsaKeHHas
pabora IOACO3HAHUSA IIPUBOAUT K HEOXKUITAHHBIM <«oO3ape-
HUAM> .

Tax BOT, YCIIOKOUBIIHCH, ITPOdECcCHOHAJBI APY:KHO COO00-
maT BaM: «MaTremMaTuka m3ydaeT CBOMCTBA MaTeMaTUYECKUX
CTPYKTYpP HWJH, €CJIM BaM TaK OOJIbIlle HPABUTCA, MaTeMaTHU-
uyeckux Mmozeseii». Hy Bor! Hakomeln MbI IOJIyUYHIN KpPaTKOe
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onpenesenre. Ho uTo Kacaercs IMOHSATHOCTH, TO €IUHCTBEH-
HBII BBIXOL B O5TOM CHUTyaIlUU — HAIOMHHUTH MaTeMATHUKaM
ucropuio ¢ reomgom. Torma oHM B3LOXHYT, HOCMOTPAT HAa
Yackl, HOHPOCAT CBApUTh Kode U, YCTPOUBIINCH IOYIOOHEe
B KpecJiaX, PacCKa)KyT IPUMEpPHO cJjenyiolee.

HET HA CBETE COBEPLUEHCTBA

MaremaTtuka poamaachk B ApeBHell I'peuu oT ABYX POIUTE-
Jerl — Jorukm m reomeTpun. IlosToMy ee CcyThb HEBO3MOYKHO
HOHATH, HEe Paso0paBIIUCh B IIPUPOJE POAUTEEl, YTO caMo
mo cebe TpebyeT BpeMeHU M COCPeIOTOUeHHOCTH. HauHeMm
c soruku. Ee umdA mpoucxoauT oT rpeueckoro logos — pasywm,
cioBo. Kak ckasano B Bubium, «B mauase 6110 CiioBO».

He 6ymem ob6cy:xmaTh ceiiyac, KTO UMeHHO — Bor, uHO-
miaHeTsHe wuam Yapas JlapBuu (TouHee, OTKPBITAA UM
HBOJIIOINSA) — HaEeJUJIU YejioBeKa codHaHueM. MBI BepHEMCS
K 9TOMY BoHpocy Imo3:ke. KcraTi, MOKeT oKa3aThbCs, UTO 9TO
TPU IICEBIOHMMAa OMHOTO aBTopa. Tak MJIM MHaUe, UeJOBEK
HOJb3yeTCA AParoleHHBIM IapoM IJsS TOTO0, UYTOOBI IIOHATH
MHUP, B KOTOPOM OH KuUBeT. Peub uUAeT O IMOHUMAaHWU, I103-
BOJISIIOIIEM JKUTh B MUPe U IPeo0pasoBbIBAThH €ro IJsS CBOUX
my:xa. OcHOBHas cxeMa HCHOJb30BAHUA YEJOBEKOM CBOETro
padymMa OuUeHb IIPOCTa, OHA [aBHO omucaHa ¢uaocodamu.
Ho MBI HamomMHUM 3Hech caMylO0 CyYThb 39TOW CXeMBbI, YTOOBI
OTMETHUTH IIeUKYy, OT KOTOPOU OyaeM TaHIeBaTh HAJIbIIIE.

Ha ocHoBaHMM KM3HEHHOT'O OIIbITA WHAWUBUAYAJIbHBINA
pasyM KakJIOoT0 UeJIOBeKa U KOJIJIEKTUBHBIN pasyM uesoBeUe-
CTBa CIOCOOHBI CO3IAaBATh IIOHATHUSA, 0000LIAIOIIIEe CBOMCTBA
pealbHBIX OTHOTHUIIHBIX OOBEKTOB WU SABJIEHUNA, M MOIEJU,
oTpaKamwllue CBA3W MeXAYy IMoHATuAMHu. lIpocrefinue mpu-
Mepbl IIOHATUN: KU3Hb, CMEpPTb, IIUINA, AOM, MaThb, OTOHb,
3emJysA, DBor; OoJiee cCJOKHBIE: NPUYMHA, IIpaBAa, CBA3b,
YHCJIO, TOYKAa, IpAMas JuHUA. MbI He MCKJIOYaeM TOro,
YTO HAIlla OIeHKA OTHOCUTEJNbHOW CJIOMKHOCTH OSTUX IIOHSA-
Tl cyoObeKTuBHA. Momenu cBs3eil: OrOHBb — TENJo, Bpar —
CcMepTh, APYT — IpaBia, TOUKA JIEXKUT Ha IIPAMOIA.

CosmaB Mozesib, UeJIOBEeK HauWHAaeT IeiCcTBOBATH B COOT-
BETCTBUU C HEM, jKeyiasd JOOUThCS OIpelesIeHHOr0 pe3yabTaTa.
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W perynspHO, Hapamy ¢ yclexaMu, TepHOUT Heynauu. V6o
KayecTBO MOJleJIel Bcerja HecOBEpINeHHO. Bapyr okxasbiBa-
eTCs, YTO OTOHb — DTO HE TOJBKO TeIlJI0, HO M OKOT, 00Jb; UTO
IPyT — BTO He BCerja IIpaBia, HO WHOTIA — IIPeJaTeJbCTBO,
JIOKb.

Jliobaa momoOHasi Heymadya — dTO CJIEICTBUE HEIOCTATOY-
HOTO TO3HAHUS MHUPA U, B TO K€ BPEeMs, UMITYJIbC, HAaHHBIH
OPUPOIOI, UTOOBI IIOACKA3aTh UEJIOBEKY, KaK HaJ0o YTOUHUTH
ero MojneJib Mupa. Bcd mcTopmsa UesioBedecTBA W BCA JKU3HDB
KaiKJI0TO UeJOBeKa yCedHbl TAKMMU OIMUOKaMU’, JOCATHBIMUI
W ILJIOAOTBOPHBIMH OIHOBpPEeMEeHHO. BoucTuHy, He wuMes
BO3MOJKHOCTHU OINHOAThCA, HE HAYUUIIHCH.

MosxkHO TpmBecTm Maccy HIpPUMepoB Ha 3Ty Temy. Hawm
XOYeTCs paccKal3aTh JUIIb OJWH CMEIIHOU PeaJIbHbIN 3IU301.

MaJsieHbKasi IeBOUYKaA YacTO C MHTepecoM Habiiomasia, Kak
MaMa VYKJAIbIBaeT CBOU BOJIOCHI, MOJb3YsACh MeTaJlInye-
ckuMu 3axkoaxaMu. OmZHaKIbI OHA IIOIPOCUJIa pPal3pelieHus
y4JacTBOBAThH B OJTOM IIPOIlecCe, B3sdAJa B3aKOJKy W C Maxy
BCaamWJia ee ABYMs KOHIIAMU B MaMuHy TrojioBy. OT 0Oosm
cHayajJia 3aKpryaja MaMa, 3aTeM [JOYKa, HarpasKJeHHas
mapoil Xopommux IIenkKoB. B uem geno? OkxasbiBaeTcs,
IIeBOUKa ObLiIa NCKPEHHEe YBepeHa, UTO 3aKOJKU COeIUHSIOT He
BOJIOCHI C BoJocaMu (IefiCTBUTEIbHO, 9TO CJIO0KHO ITOHAUATY),
a BOJIOCHI ¢ TosioBoIi. C BTOTO MHA ee MOJeJIb PeaJbHOTO MUpa
YIAYYIINIaCh.
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B xome pasBuTuUs IUBUJIMU3AINN, KOTOPOE, C HHTEPecy-
[oIell HAC TOYKM 3PEHHNs, MOYKHO TPAKTOBATh KaK HeIpe-
PBIBHBIA IIPOIECC MOIEJMPOBAHUS U IMIPOBEPKM KadecTBa
Mopeseli Ha MTPaKTUKe, YeJOBEeK CO3laBaj M CBOe MOHUMAHUE
TOT0, Kak @QYHKIMOHUDPYET ero CcoOCTBEHHOe MbIILJIeHNe.
HexkoTopble mpocThie acIeKThl 3TOr0 MHpoliecca eMy yIajoch
CBeCTH B MOJeJIb, HAa3LIBAEMYIO HBIHE KJAACCUYECKOU WIn
gopmanvHoil nozuroii. OHA chopmmpoBasack B I'peruu k IV
BEKy OO H.9. W BIIepPBble M3JIOKeHa ApPHCTOTEeJIeM B KHIIe
«Oprauou» (opyaue — mepeBoj ¢ rpeueckoro). Jloruka craja
opyaueM HAyYHOTO ITO3HAHUA.

OnHO M3 OCHOBHBIX MCXOMHBIX IMOHATHUIN JIOTUKU — UCTUH-
HOe yTBep:KIeHue M, KaK IOBOPAT caMU JIOTHUKU, 8blCKA-
3vt8aHue. OHO BOBHUKJIO KaK OCO3HAHIE TON CXeMBbI MCIIOJIb-
30BaHUA pas3yMa, KOTOPYIO MBI OIHCAJU U KOTOPYIO KOPOTKO
BBIPAKAIOT CJIOBAMU <«IMPAKTHUKA — KPUTEPUII MCTUHBI». Bes-
Koe KOHKpeTHOe BhICKa3bIBaHUE HeceT B cebe HeKyr MH@Op-
MaIliio, T. €. HeKYI0 OCHOBY IS MesATeJbHOCTH. Kcau yciabl-
IIABIINHI BBICKA3LIBAHIE UEJIOBEK MOJKET COBEpIIaTh HA ITOI
OCHOBE HEKOTOpPble OeHCTBUS U BCAKUHI pas MOJy4YaTh TOT
pesyabTaT, KOTOPBIA OH OMKHAAJI B CBA3W C IIOJYUYEHHOH
uH@oOpMaIueii, BbICKasbIBaHMUE CJIEyeT CUNUTATH UCMUHHbBLM.
B cayuae xorma wuHpoOpMAanMUsA He OIPaBALIBAETCA, HAIO0
TOBOPUTH O JIOH#CHOM BbICKasbiBaHuu. IIIMpoko mpuMeHsaeMas
pasBeguMKaMM 1 UTPOKAMI METOAUKA Ie3MH(OPMUPOBAHUSI
npotuBHUKa (0ed) HMIIIOCTPUPYET MMEHHO 3Ty HCXOIHYIO
CYTb IIOHATUI UCTUHHOCTHU 1 JIO?KHOCTH — yCIIeX WJIU Heyaaua
IeMCTBUM, COBepIIaeMbIX Ha OCHOBe WMHOMOPMAIIUN.

ITapamnrenpbHo cHOPMUPOBAINUCH HOHATHUSA  IIPUYNHBI
U CJEeACTBUS: IIPO HEKOTOpble BLICKasbiBanusa A u B
MOYKHO TOBOPHUTH, uYTO u3 A cnedyem B. 9To 3HAYWUT,
YTO BO BCEX CJydYasx, Korma A HCTHUHHO, B TOXXe MCTHUHHO.
Ecau ke A s0XHO, TO 00 HMCTHUHHOCTHM B HHYero Heab3d
ckasaThb. [locaenusasa dpasa He MeHee BasKHA AJIA MOHUMAHUS
OPUUYNHHONA CBA3SU MeXIy A um B, ueM IpembIayIiasd.

Bosbmem nmpumep: «Eciu 3arpobHas KU3HDb He CYIIIeCTBYeT
(BbIcKas3bIBaHUE A), TO UeJOBEKYy He IPUJETCS Ha TOM CBeTe
OoTBeuaTh 3a cBou rpexu (BbicKkaspiBaHue B)». Beccrmopuas
uctuHa. UYTo jKe NpaKTUUYeCKH M3 Hee BBITEKAeT IJIA UeJIo-
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Beka? POBHBIM CcYeTOM HHUUYEro, IIOCKOJBbKYy eMy HHUYero He
u3BecTHO 00 wmctuHHOCTH A. Xopomo OBl IIPOBEPUTH 3ITY
HUCTUHHOCTh, B IIPOTUBHOM CJIyuae PHUCK KaTacTpOo@UUECKOH
omubKy orpomeH (nmbo Oymemib HakKasaH, JubOO BCIO JKH3HDb
Oymelrb MyYUTBHCS HPABEIHUKOM).

CyllleCTBEHHO TO, YTO B PACCYKACHUAX 00 HCTUHHOCTU
¥ TOPUUYMHHOCTH MOKHO IIOJHOCTBIO OTBJIEUBCS OT COJIEp-
JKaTeJbHOCTH BBLICKA3LIBAHUM, T.€. OT TOTO, UYTO HMEHHO
BBICKasbIBaeTcA. M B 3TOM cuTyanuu, KOTOa BasKeH JIUIIb
caM (paKT UCTUHHOCTHU UJIU JOKHOCTU BbICKA3bIBAHUA, MOYKHO
chopMyJIMPOBATh aJleKBaTHBIE (COOTBETCTBYIOINE pPeaJbHO-
CTH) MOJEJUW CBA3EH MeyKIy BbICKasbIBaHUAMH. Hampumep:
8caAKoOe 8blcKa3vléaHue A aAubo UCMUHHO, JUOO JOMCHO,
mpemuvezo 8apuanma He cyuecmsyem (NPUHUUN UCKIIO-
yenHoz0 mpemovezo — tertium non datur). IlepBoiit BapuaHT
0o3HavaeT, UTO OTpUllaHue A, T.e. BbICKa3bIlBaHUE «A JIOXKHO»,
caMoO JIOKHO; BTOPOM — UTO OHO MCTHMHHO. Eimie omHa mome-
JUPYIOas CBA3b: ecau u3 A cnedyem B u A ucmuuno, mo
B mosce ucmunno (mpaBusio modus ponens). U ete: ecau
u3 A canedyem B, a uz B cnedyem C, mo us A cnedyem C.

Kazamocs 6bI, B mpeabiayineM absalie BBIMUCAHBI TPUBU-
aJIbHbIE, caMO co0oii pasymemrquecsa Bemu. OgHaKO OCO3HA-
HHE 9THUX <«TPUBUAJILHOCTEH», MX (POpMYyJUPOBKA B OOIIEeM
BHUIEe — 5TO HaAYaJ0 MOJEeJHN, IIPUOJMIKEHHO OIIMCHIBAIOIIE,
KaK UYeJIOBEK MBICIUT, KaK 13 HNCTUHHOCTH HEKOTOPBIX
YTBEP:KIEHUN OH [JejlaeT BBIBOA 00 WCTUHHOCTH JIPYTHUX.
BaxkHo, uTO peub HUAET O <«KaAK MBICJIUT», a HE <«0 UeM
MBICTUT». VIMEHHO IT03TOMY MBI TOBOPUM O MOJEJU IIpoIiecca
MBIIJIEHUS, a He 0 MOJEJNU KaKUX-Anubo IPYruxX IIPOSBIEHUNA
OBITHA.

Mopenb MBINLIEHUS, OCHOBAaHHAA HA ONMMCAHHBIX MOHATUIX
HCTUHHOCTA W NPUYMHHOCTU, WM Ha3bIBAeTCA KJIACCULECKOU
WU QOPMALbHOU JI0ZUKOU. ITO BEJIMKOE NOCTUKEHUEe UeJio-
BEUECKOr0 pasdyMa Ha IIyTH CAaMONO3HAHUS HIPAaeT OrPOoM-
HYIO POJb B JKU3HU JIIOJEH, II03BOJIAS OOOBIBATL HOBBIE
3HAHUA U3 yiKe HMEIOIIUXCA YKWCTO YMO3PUTEJIbHBIM IIyTeM
JIOTUYECKUX pAaCCy:KIeHUi, He TpeOylIux IJIUTEeIbHOTO
HaAKOILJIEHUSA HAOJMIONeHUI MU OPTraHU3aIuM JOPOTOCTOAIIUX
SKCIEePUMEHTOB.
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KoneuHo, ymM03puUTENbHBIN, JIOTUUYECKUII MPOIleCC II03HA-
HUA JTOJKeH 0as3upoBaThCA Ha YiKe HMEIOIMXCA HCTHHAaX,
TOJIYUYEHHBIX C IIOMOIIBIO HAOJIOAeHUH 1 dKcIepuMeHTOB. Ho
OT BTOTO ero 3HAaUeHUe He yMeHbIIaeTcsa. Be3 MbICIUTENbHO,
JIOTUYECKON 00paboTKM SMIMPUUYECKN HAKOILJIEHHOIo Oaraska
mporpecc IMO3HaHUA HEeBO3MOsKeH. IlosTomMy Tak OJiaromapHO
YeJIOBEUYECTBO CBOMM BEJIUKUM TEOPETHKAaM, CBOMM HBIOTOHAM
U SUHINTeTHAM, MaKCBeJLJIaM U JJOOAUEeBCKUM, KOJIMOTOPOBBIM
U BUHEpaM.

IloguepkmBasa Beamume JOTUKU, HAAO, C APYT'OM CTOPOHBEI,
He CJHUIIKOM YK yBJeKaThCAd KOMIIJIMMEHTaMU B ee alpec.
Camoe Bpemsi BcuoMHUTH Oeceny JIuca ¢ Manenbkum IIpuH-
meM u3 3HamMeHuToro pomaHa CeHrT-Oksiomepu. JIuc oueHb
obpamoBaJicsi, y3HaB, 4To Ha miaaHeTe MajeHbkoro Ilpuniia
HeT OXOTHWKOB. Ho, ycabImiaB, 4TO Kypbl TaM TOXKE OTCYT-
CTBYIOT, IIeYaJIbHO 3aKJII0un: «HeT Ha cBeTe COBEpIIEHCTBA Y .
Ha, K coxxaenuio (a MOXKeT OBITh, M K CUACTHIO, MHAUEe BO UTO
ObI TpeBpaTWiicsa Hail MUP?), O0JACTh MPUMEHEHUS TaKOM
yIOoOHOM MOHesr, KaK KJaccuuecKas JOTMKAa, OrpaHUUYeHa.
W »sTa orpaHMYeHHOCTH 3aJI0KeHa B CaMbIX €e OCHOBAax.
Jajeko He BCAKOE BBICKA3bIBAHME MOYKHO CUNTATH MCTUHHBIM
UIN JIOXKHBIM. Hampumep, IIOTOMY, YTO OHO MOKET BOBCE
He MMeThb CMbICJIa IJIsI TOTO, KTO ero paccmarpuBaer. Tak,
OJIs Hac ¢ BaMM OeCCMBICJIEHHBI BbICKasbIBaHUA <«Jloiramu
Bumagaior B Kacnouiickoe wmope», «BoJuara xyiraer osec»,
ecar HaM HX cooOmaT 0e3 JOIIOJHUTEJIbLHON HNHMOPMAINK
(a Bapyr sto mudpoBku!). Ho rmaBHOe, HCTUHHOCTH MHOTHUX
BBICKA3BIBAHUM CUJILHO 3aBUCUT OT TOI'0, KTO €€ OLleHUBaeT —
mopojaBell WJINM IOKyIaTejab («9TO MsCO CBeKee»), MYXK
win KeHa («OUYeHb IIPUATHBIA MYKUMHA»), CTYNEHT WU
npenoxaBarenb («lg(a+b)=I1ga+1gb»). He 3psa ObITyOT
BBIPDAKEHUS «JKEHCKas JIOTHKA», «KJaccoBas JIOTUKa» M T. .

Vix Tak IPUPOLOi CO3IaH UeJIOBEK, UTO B HEM IIPOTUBOOOP-
CTBYIOT IBa Hauajia: MaTepuajbHOe, KMBOTHOE, IbSIBOJIbCKOE
(cMOTpsA Kakoii crmoco0 BBIpaKeHUs MBI BbIOMpaeM — QUJIO-
co(pckmuii, OMOJIOTUUECKUU WU PEJIUTHUO3HBIN) WM IYXOBHOE,
yejoBeUecKoe, OoKkecTBeHHoe. TpyaHO TOBOPUTH, KaKoe uU3
HUX Xopoliee, a Kakoe 1mjaoxoe. Cynsa 1o pasBUTUIO UCTOPUU
IO cuUxX IIOp, 00a OHM HEOOXOAMMBI: II€EPBO€ — AJIA TOTO,
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YTOOBI UEJIOBEK JKWJ, BTOPOE — UTOOBI OH JKIJI YeJIOBEKOM.
CTOPOHHUKN OYXOBHOCTH, YEJOBEUHOCTH IIOJAraioT, YTO 3a
STUM HaYaJioM OyAyIIee: CyMeB IT0OOPOTH TPYIHOCTU MAaTEPU-
aJbHOTO ILTaHa (ema, KUJIbe), UeJIOBEK CYMeeT peainm30BaThb
CcBOIO 0OKECTBEHHYIO CYIIHOCTH paBeHCTBa u OparcrBa. WX
IPOTUBHUKU CUUTAIOT, UTO BCE 9TO KPACHBO, HO HepeabHO,
U IeJIAIOT CTABKY HA OMOJIOTMYECKYIO CYTh UeJIOBEeKa, IIOHUMAsd
pPaBeHCTBO JIMIIL KaK PAaBEHCTBO IIAaHCOB. <«PaBeHCTBO —
nmoHATHE abuoJsiormuyeckoe. B mpupoge paBeHcTBa HeT. PaBeH-
CTBO IIPUAYMAaHO UYeJIOBEKOM, OTO OJHO W3 BeJUYaANIINX
3a0y:KOeHUll, IOPOAMBIINX YHUMYy cTpamanuii. Ecam Obl
OBLJI0O PaBEHCTBO, He ObBLIO OBl Ha 3eMmJe PasBUTHA. .. »
(B. II. dynunnes). IToxo:ke, UTO MOKA CTOPOHHUKU BTOPOIL
TOUKM 3PEHHuS MMeIOT 0oJibiie aprymMeHToB. OQHAKO Ta 4acTh
OPUPOALI UeJOBeKa, UTO COCPpeNoTOueHa B MO3rax Jmomei
runa Kamnauesnnbl, Cen-Cumona u YepHBIIIIEBCKOr0, B €BaH-
TeJINCTCKOM TPOIIOBEU XPUCTUAHCTBA, HE JAET YeJIOBEUECTBY
BEPHYTHCS MOJHOCTHIO B JIOHO OMOJIOTHH.

IToxoske, UTO B ABOCTBEHHOCTH, a TOUHEE IIPOTHBOPEUN-
BOCTU, IIPUPOIBI UYeJIOBEUECKOU OTpasKaeTcs OOMIMII MPUHITUII
IPOTUBOPEUMBOCTY HAIIlETO0 MUpAa: He CYyIIecTByeT cBeTa 0e3
TbMbI, Bepxa 0e3 H13a, OTPULATEJIbHELIX 9JIEKTPOHOB 0€e3 I10JI0-
JKUTEJbHBIX IIPOTOHOB, OorarcTBa 0e3 OemHOCTU, Mupa 0e3
BOMHBI, yMa 0e3 IJIyIOCTU, 3MOPOBLs 0e3 Oosie3Helt, My:KUMH
0e3 KEHIIWH, MIPOJABIOB 0e3 IOKymarTejeii, cBoOOObI 0e3
Hacuiausd. Kopoue, uToOBI HeKas CYIIHOCTH Oblia, Tpebdyercs
ObITHE TPOTHBOIIOJOKHOM CYIIHOCTH.

MpbI HeCKOJIBKO yBJEKJuCh. BepHeMcsa K HaAIIuM OapaHaM.
IIpuMeHUTESBPHO K JIOTHMKE MOYKHO CKA3aTb, UTO B CJOMKHBIX
BOIIPOCAX COIMAJIBHOTO M IICHXOJIOTHYECKOTr'o MHopsamKa (op-
MaJIbHYIO JIOTUKY CJeAyeT IPUMEHSATh KpaiiHe OCTOPOYKHO,
ecJu OHa BOOOINEe Yero-HUOyaAb TaM cTouT. V60 Ha OIeHKY
NCTUHHOCTH BBLICKA3BIBAHUN CUJIBHO BJIUSIOT COIUAJbHBIE
U IICUXOJIOTUUYECKNe HHTEePEeChl JIIoAeil — HocuTeJael pasjimu-
HBIX cyIiHOCcTeii. M TOJIBKO B Tex o00JacTsax, TIme HCTHUHA
yOemuTenbHa OJs BceX, (popMajbHaA JIOTMKA OKAa3bIBAETCH
MOIITHBIM OPYyAUMEeM IIporpecca.

Hanpumep, mjsi GOJIBIIOrO KJacca sSBJIEHUI eCTeCTBEeHHO-
HAYYHOIO0 WNJIM TEXHOJIOTMYECKOT'0 XapakKTepa oHa AeiicTBuU-
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TeJIbHO fABJSETCSA OYeHb IIeHHOW U ILIOJOTBOPHOM Mome-
JBI0 IIpoIlecca MbBINLIeHUs. Majo KoMy HOPUIET B TOJOBY
COMHEBATLCA B MHMCTUHHOCTU BhICKasbIBaHuii <«OTHOIIeHUTE
IJIMHBI OKPY:KHOCTH K OUAMETPY He 3aBUCUT OT BEJIUMYUHBI
ouaMeTpa U mIpuMepHO paBHO 3,14» wmum «IIpu BpalmeHun
3aMKHYTOT'O IPOBOJHUKA B MAaTHUTHOM II0JIe B HEM BO3HUKAET
9JIEKTPUUYECKUIL TOK».

Pengkum npumMepoM MTPOHUKHOBEHUS JIOTUKU B MEXKIY-
HapoOHbIE OTHOIIEHUS SABJSETCS BceoOIllee OCO3HAHUE CJie-
OyIoleii MCTUHBI: dAnepHas BOITHA — CMepPTh UYeJIOBEeUecTBa,
no0equTh B TaKOIl BOMHe Hesb3sa. OTciofa JIOTUYECKU CJaeqyerT
HeoO0XOAMMOCTb BCEIIJIAHETHOTO COTPYAHUYECTBA.

POXXAEHUE BOXXECTBA

O6paTuMcsa Telepb K APYroMYy MKCTOUYHUKY MIPOUCXOKIECHUS
MaTeMaTuKu. leoMeTpusa — HayKa O CBOHCTBaxXx IIPOCTPaH-
CTBa, B KOTOPOM MBbI KMBEM, B KOTOPOM CYIIECTBYET BCe,
UYTO HaBEPHJKAa CyllecTByeT. B ee o0OCHOBe JieiKaT KU3-
HEHHO Ba)KHbIe IJIs CYIIEeCTBOBAHUSA U MIPOU3BOACTBEHHOI
IeATeJbHOCTH dYeJioBeKa IIOHATHUSA, KOTOpble (POPMUPYIOTCS
Ha OCHOBEe OINYIIeHWII UM MIPEACTABIEHUN O <«IIOJOKEeHUU»,
«IIePEeMEeIeHUN» , «PACCTOSAHUN», «HAIIPABIEHUN», «PopmMe»,
«pasMmepax» #u T.n. Ha 3ape pa3BuTuA NUBUJIN3AIUU Te€O-
MeTpus BOBCE He SBJISAJIAaCh TAKOM CTPOMHOM U CTPOroit
HayKOU, KaKoil ee 3HaeM Mbl. KaK BcAKas oHasd HayKa, OHA
ObljIa B 3HAUNTEJBHON CTEIeHU SKCIePUMEHTAJIbHONI — cobpa-
HUEeM SMIOUPUYECKH HAWIEeHHBIX IIPUEMOB IJis W3MepPeHUs
TeX WU UHBIX BEJUYUH, CBA3AHHLIX C IPOCTPAHCTBEHHBLIM
pacmono:kenueM Tes (OJuH, IJOoIManeii, yrioB, 00BHEMOB
u T. n.). Ieomerpus umMesna OUYEHb NPEIMETHBIN XapakKTep.
9TO XOPOIIO BUIHO, €CJIU IIPOCJIEIUTH 3a MPOUCXOKIEHUEM
reoMeTPUYEeCKUX TePMUHOB. IlepeBofsd MX ¢ IPEeBHUX SI3BIKOB,
MBI TOJyYaeM TaKle IPUMephI: TeoMeTpus — 3eMJjeMepue,
chepa — MAY, IEHTP — 3a0CTPEHHAs IIajKa, TOYKA — CJEe[
yKoOJIa, ThIYKa, KOHYC — COCHOBAadA IIUIIKA, JUHUA — OT CJIOBA
«jieH», mb0 ™30 JbHA [OeJaliucCh HUTU, Ky0 — UrpajibHasd
KOCTh. [[peBHEETUIIeTCKUX TeOMeTPOB I'PEKU Ha3bIBAJIMU «HATH-
TUBATEJAMU BEPEBKU». ['epomoT CBA3LIBAJI BO3HUKHOBEHUE
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reoMeTpUU ¢ HEOOXOAMMOCTBIO IT0CJe Kakaoro pasiusa Huaa
CIIPaBEJIUBO PACIPENesaATh IO MEXKIYy WX BJaAesbIlaMu.

Haxomaenne sMIMPUYECKOTO MAaTepuajia B TeOMETPUU
1 ero OCMBICJIMBaHHE IIPUBOAWJIN K BBINEJICEHHNIO II€PBUYHBIX
reoMeTpru4YeCKuX HOHHTHfI, TaKHX KaK «TO4YKa», <«JMWHUA»,
«IIOBEPXHOCTb», «TEJI0», «IIPSAMAS», «IIJIOCKOCTb», <«IBUKE-
HHUEe», «IPUHAIIEKHOCTL» (HaIpuMep, TOUKA MOKEeT IIPUHAT-
JeXKaThb UMW HeT NaHHOW NPSAMO, a mpAMas — JaHHOM ILJIOC-
KocTH) U T. . IlepBo3ganuas HEIIOCPEACTBEHHOCTD 9TUX MTOHA-
TUN IIpuBesia K HEKOTOPBIM IICHUXOJIOTMYECKHMM TPYAHOCTAM
IIPU OCO3HAHUU MX MECTA B CHCTEMe reOMEeTPUUYECKON HAYKH.
Ilejio B TOM, YTO 3TUM IOHATUAM HeJb3A AaTh OIpPeneIeHUsd,
KOTOpbIE€ BBIpasKaau ObI MX uepe3 0ojsee MPOCThbie MOHATHUS,
TaK KaK OHU caM’ U eCThb Hambojiee IPOCThIe, ITPOUCXOMAIIIE
HEIOCPEeACTBEHHO M3 OIbITa, abcTpakmuu. X MOMKHO TOJIBKO
IIOSACHUTBh, YKa3aB, N3 KaKHX pPeaJIbHBbIX 06'I>eKTOB OHU
TIIPOUBOIILJIN B Pe3yJbTaTe 0000IIeHUs OIIpeeJIeHHbBIX CBOMCTB
aTUX 00BeKTOB. Hampumep, MOKHO CKa3aTh, YTO TOUKA — 9TO
BO3Be/IeHHAA B a0COJIIOT COBOKYITHOCTD JBYX ITPOTUBOPEUMBHIX
CBOfICTB OUYeHb MAaJIEHBKHX IIPpeAMETOB: 3aHMMAaTh HHNYTOMXKHO
Majioe, B IIpeJaejie HyJIeBOe, MECTO B I[IPOCTPAHCTBE W,
C OPYroil CTOPOHBI, CAYKUTH «KUPIUUYUKAMHU», U3 KOTOPBIX
CKJIaIBIBAIOTCSA BCe (GUTYPHI U Tesa, BCe IPOCTPAHCTBO. A ecau
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9TH TOHATUS HEJb3S CTPOTO ONPENEeSUTh, TO KaK Ke MOXKHO
C HEHMH CTPOTO JIOTUYECKH OINepHPOBATb, KaKHe HCTHUHELI
MOKHO II0 MX IOBOIY BBICKA3aTh?

AT COMHEHHA, IIO-BUAMMOMY, OIOJIEBAJIH CAMOI'0 POIO-
HavuaJbHUKaA TIeOMeTPUU KAK TeoOpPeTUUeCKOl CHCTEeMBbI —
Besqukoro EBKiampga. Bsogd, ckaskem, HOHATHUE JHUHUMN, OH
rOBOPWJI, UTO 3TO [JMWHA 0e3 IIHPMUHBI M TOJINUHBI. Kak
HOHHMATh TakKoe yTBep:kaeHume? KEciam »To ompenenenue,
TO OHO HEKOPPEKTHO, m00 CBOAUT OIpeIeseMOe IIOHATHE
(MuHUA) K IPYyTUM, TaKyKe TPeOYIIIUM olipeaeaeHus (AJIuHA,
HInpUHA, TOJIIMHA). MosKeT ObIThb, 9TO IIOSICHEHNE TOro THUIIA,
0 KOTOPOM TOJBKO UTO FOBOPUJIOCH, BKJIOUAIOIEEe UHTYUIIUIO
IJIS1 JIYUINero «4yBCTBOBAHWMS» cMbIciaa moartua? Ho torma
HEeJIb3s MOJIOKUTH €ro B OCHOBY CTPOTHX PACCYKICHUIA.

TpynHocTu, cBA3AHHBIE C HEBO3MOKHOCTBHIO «CTPOTOTO»
ompenesieHNA IEPBUYHBIX T'eOMETPUUYECKUX abCTpaKIiuii,
OBLIM IIPEOJOJIeHBI cJienylomuM obOpasom. Hamo BepHyTbhCS
K peaJlbHBIM mIpooOpaszaM 5TUX abCTpaKIuii M TOCMOTPETh,
KaK CBs3aHBI OHM OPYr € IpyroM B Ipupoge. M3 Taxux
HaOJMIOAeHNII BO3HUKAIOT <«OUYEBUIHBLIE», T.e€. IIOHATHBIE,
OPUBBLIYHBIE, UMEIOIIE MECTO «BCErma» CBA3U MEMKIY COOT-
BETCTBYIOIIUMU IIEPBUYHBIMHK abcTpakmusaMmu. Hampumep,
OyCTh MMEIOTCS [ABe Pas3JMUYHbIe TOUKM B IPOCTPAHCTBE, T. €.,
C WHTYUTHUBHOII TOUYKMW 3PEHMNs, OABA <«HY OUYEeHbL MAaJeHbKUX,
HAaCKOJIbKO MOXKHO cebe MIpeacTaBUTh», OTHEIbHBLIX YYaCTKa
npocTpaHcTBa. IlompodyemM TpoBOAUTH Yeped 00e TOUKU OJHO-
BpPeMEeHHO MOpsAMble JUHUU, T. €., ONATH JKe C WHTYUTHUBHON
TOUKU BPeHUusd, «HY OUeHb IJIUHHBIE, OYEeHb TOHKHE TYyTrO
HATAHYTble HUTH». Bo3MokHO Jau 2T0? KuTelCKUIl ONBIT
oTBeuaeT yTBepAuUTeIbHO. CKOJBKO TaKUX IIPSIMBIX MOJKET
OBITH, €CJM TOUYKHN 3aJaHbl? WHTyuUIIus TOBOPUT, UTO, €CJIU
OpsAMBbIe U MOTYT OTJIUYAThCA APYT OT APYyra, TO OUYeHb MAaJio
U TeM MeHbIIle, UYeM «MEHbIIEe TOUKH» U <«TOHBIIE IPSIMbIE».
Korma «Toukm yMeHBIIAIOTCA OO IIpeaesa W IIpAMas YTOHb-
laeTcs Ao Ipegea», TOTMA, <«KOHEUHO JKe», IIpsaMas Oymer
equHCTBeHHOH. IIOCKOJIBKY B OCHOBY HAIIIMX PACCYKICHUI MBI
XOTeJI MOJIOMKUTHh MMEHHO TaKue IIpejlesibHble KOHCTPYKIIUU,
OPUXOAUM K BBIBOAY: Uepes3 [OBe Pas3JWUYHbIe TOUKU MOIKHO
IPOBECTHU IPSIMYIO, IPUUYEM TOJBKO OOHY. Taxk MM IpuMepPHO
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TaK BOBHUKJIM 3HAMEHUThIEe aKCMOMBI €BKJIMJI0BOM IreOMeTpuN,
T. €. YTBEP:KIEHUNS, CBA3LIBAIOIINE I[IePBUYHBIE I'€OMETPIU-
YyeCcKHe IIOHATHUA U CUYHTAIMeca CcO BpeMeH KEBxiaumaga
0eCCIIOPHBIMM MCTHUHAMU, YK€ He MNOIJIeKAIINMU KaKOMY-
amnbo paccymouHomy ob6ocHOoBaHMIO. C onpeneieHHbIM TPYIOM,
KaKk Mbl BHUIEJMW BBIIe, OBLJIO OCO3HAHO, UTO HPABUJIbHO
IOACMOTPEHHbIE Y IMPUPOILI AKCHUOMBI M CJYKAT CTPOTUM
ompenesieHeM IIePBUYHBLIX IOHATUN. HMKaKoro apyroro
ompefiesieHUs MM He TpedyeTcs.

MenHO Ha 9TOM 3Tale ¥ MHPOUIOIIO CIUSITHUE JIOTUKU
U TeOMeTpPuM, KOTOpOoe MOKHO Ha3BaTh POKIEHUEM MaTeMa-
TUYECKOro meroma B Hayke. Cucrema aKcuOM T'eOMETPUH,
chopmysimpoBaHHass B 3HamMeHUTHIX <«Hauvamax» EBriaupga,
cTaja TOM CHUCTEeMOH HNCTUHHBIX BBICKAa3bIBAHUM, WUCXOLS
M3 KOTOPOII CTAJI0 BO3MOYKHBIM II0JIyYaTh HOBbIEe MCTUHHBIE
BbICKa3bIBAHUSA (TEOPEMbI), yiKe UHCTO JJOTUYECKH, 0e3 BCAKON
CCBLJIKM Ha OIIBIT M HATMIAAHOCTb. COBOKYITHOCTH BBIBEIEHHBIX
U3 aKCHMOM TeOpeM COCTaBUJIa TEOPHUI0, KOTOpas Ha3bIBaeTCs
€BKJINJOBOM reoMeTpHeil M IO Ceil JeHb M3y4YaeTcs IIKOJIb-
HUKaMHU BCEro mmpa.

Takum o0pasoM, eBKJIHAOBA I'eOMeTpPHsA SABUJIaCh MCTOPU-
YeCKM IIePBBIM M KjaccuuecKuM (T. e. oOpasIiOBBIM) IIpHUMe-
pOM IIpUMEHEHUS Mamemamuieckozo memoda NnO3HAHUSA.
B maite Bpems, roBops «MaTeMAaTHKa», MBI JOJYKHBI NMETh
B BUIY, MIPEXIe BCEro, 9Ty ee CTOPOHY, 3Ty HIIOCTACH —
unocrach meroma. OTTaJIKWBasCh OT IpUMepa eBKJIUIOBOI
reoMeTpPUU, PEe3I0OMUPYEM CYIIHOCTh METOA, B ero UaealbHO
dopme, Tak:

1. Crpourca mamemamuueckas modesb TOTO OOBEKTa,
Kpyra SBJI€EHUN, KOTOPBLIA WHTEPEecyeT WCCJIemoBaTeslsd. ITO
3HAUUT, IIPeKIe BCEero, 4TO JalOTCA HA36AHUS BCEM UCXOJH-
HBIM IIOHATUAM MOJEJU. ITO 3HAUUT, najiee, 4TO POPMYJIu-
PYIOTCSI HEKOTOPbhIe BBICKA3bIBAHUS 110 IIOBOAY CBS3EH MEXKIY
NCXOAHBIMU IIOHATUSIMU, M 9TU BBICKA3LIBAHUS O0bABJISIOTCS
uctuHuEbIMA. OHU Ha3LIBAIOTCA AKCUOMAMU MOIEJIH.

s camoro Mmetozsa abCOIOTHO HEBAYKHO, KAKOU pPeaIbHBIN
CMBICJI BKJIaAbIBAETCA B WCXOJHBbIE IIOHATUA W aKCUOMBI
MaTeMaTHUYeCcKOil MOoJAeJau, XOTs 39TO, pasyMeeTcs, WMeerT
TIePBOCTETIEHHYIO BAXKHOCTD [JIsI MCCJIEN0BATeNsd, KeJatoIero
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C TOMOIIBI0O MOJEJN HCCJIEeJ0BaTh CBOWCTBA UEro-TO peasib-
HOTO.

2. Ha 6ase cucTeMbl aKCHOM CTPOUTCS MeOopus MOJeNN.
Ona mnpexcraBigeT co0O#l Iienb meopem, T.e. BBICKA3BI-
BaHUM, MCTUHHOCTh KOTOPBIX BBIBOAUTCA (Jokaswvieaemcs)
C IIOMOIIBIO IIPAaBUJ KJIACCUYECKOM JIOTUKU M3 aKCHUOM WJIU
W3 aKCUOM U paHee IOKasaHHBIX TeopeM. OTMeTMM 37ech
JKe, UTO HEeKOTOpPbIe TEeOpEeMbl NPUHATO HA3bIBATh JeMMAMU
(ecm OHU MMEIOT BCIIOMOTaTeJIbHOE, TeEXHUUECKOoe 3HaueHue),
caedcmeuamu (ecau UX BbIBOJ M3 HEKOTOPOII TeopeMbl OUYeHb
npocT, ouyeBuieH). Ilo xony pasBUTHUA TEOPUU BCTPEUAIOTCS
onpedesieHuUs HOBBIX TEPMUHOB M CHMBOJIOB, COKpPAIAIOIUX
3alMCh PACCYKIEHUIN W Pes3ybTaToB.

Komeuno, mnpuBegeHHOe oONOHUCaHWE MaTeMaTUYECKOTO
MeToJa O4YeHb c;KaTo um cxematmuHo. OHO TpeOyeT KOMMeEH-
TapueB, KOTOpPble MBI celuac u clejlaeM, B OCHOBHOM Ha
MaTepuajie TOH JKe eBKJUIOBOU IeOMeTPUM.

OOKA3ATb 3TO HEJIb34, HO 4 CAM BUJEN

CucremMa aKCHOM €BKJIMJOBOI Te€eOMETPUM COILEPKUT B cebe
BCIO MHMOPMAIIMIO O EBKJUIOBOM MOIEIN TOTO, UTO MbI
HasbIBaeM ImpocrpancTBomM. OmHaxo sTa mH@OPMAIUA IPEn-
cTaBJieHa B TOM BHE, B KOTOPOM OHAa IIOJIyYeHa Ha CTaIuu
dGopMUPOBAHUA MOJEJU, T. €. Ha CTaauu HaOJIOIeHUMA, DKC-
HEePUMEHTOB U MUX OCMBICJAMBAHUsS. JdTa opMa MHGOpPMAIUHU,
BOOOIIe-TO, He IIpucIocobeHa W Heyao0HA AJid IIPUMEeHeHUs
B IPAKTUYECKHX IeaAX (T.e. O M3MepeHHus ILIOoIIameit
3eMeJIbHBIX yYacTKOB, 00b€MOB COCYIOB, CTPOUTEILCTBA 3M4a-
HUM, Kopabmaeir u T.n.). Jlamke ecau BBIYYUTH HAUIYCTh
BCe aKcMOMbI EBKJNIA, 5TO He [IacT 3HAHUSA (OPMYJIbI
o0beMa KOHyCa WJIN BBIPAKEHUSA AJUHBI TUIOTEHY3bI MPSA-
MOYTOJIbHOTO TPEYTrOJbHUKA Uepes MJIUHBLI ero KaTeToB. XOTs
CIIPAaBEIJINBOCTL 9THX TEOPEM YyiKe 3aKJoueHa B aKCHOMAaX,
KaK KOPHU, CTBOJI, I[BEThI M ILJIOABI JAepeBa — B €ro CeMeHI.
MpeiieHnre uyejoBeKa, HaNpaBsdeMOe JIOTHUYECKUMMU IIPAaBU-
JaMu, — 9TO TO IMHUTATEJbHOE HAYaja0, KOTOPOEe II03BOJISIET
aKCHMOMATUYECKOMY CEMEHHN WCTHUHBLI Pa3BEPHYThCSA B BETBU-
CTO€ U TJIOMOHOCSINEee IepeBO TEeOPHUH.
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W3 sTux paccy:KIeHUll BBITEKAaeT TIJIyOOKWII BBIBOZ: UTO
oceellb, TO U MOKHeIlb. MaTeMaTnuecKas Teopus He CO3/IaeT
nHpOpMAaINU, — OHA IlepepadaThIBaAeT Ty, KOTOpas 3aJI0KeHa
B akcmomax. BUaumo, 9Ty CTOPOHY Mesia mMesa B BuULy lereib,
roBopsa: «MaremaTuKa — HayKa TOYHAsd, IOTOMY YTO OHa —
Hayka Tomas». W ecam cucremMa aKCUOM HETOYHO, WJIN
TIPOTUBOPEUYUBO, UJIM HEIIOJHO ONMUCLIBAET OCHOBHBIE CBOIICTBA
MOJIeJINPYEMOTO O00BeKTa, TO Ha 3TH HEJOCTaTKU oOpedueHaA
W COOTBeTCTByMOIIas Teopusa. Korma sTO0 O0O0HApy:KuUBaeTcs
CcpaBHEHUEM BBIBOJOB TEOPHUU C MOJEJUPYyeMOIi pPeaJbHOCTHIO,
HACTyIlaeT IIopa IIePeOCMbBICJIEHUSI U WCIIPABJIEHUS CUCTEMBI
akcuoM (BCIOMHUM [JeBOYKY C B3aKOJIKoi). B reomerpuu
momo0HasA KPU3WCHASA CUTyalus BO3HUKJIA B CBOE BpeMsd
B CBA3W C TaK HA3BIBAEMBIM MATHIM IMOCTyJIaTOM KEBKIuma.
Muorum KasajoCch HEECTeCTBEHHBIM BKJIOUATh B CIIMCOK
aKCHMOM yTBEp:KJIeHUe O CYIIeCTBOBAHWU €IMHCTBEHHOI IIpsd-
MOM, TIapajlie;IbHOW MAaHHOW NPAMON M IPOXONAIleil uepes
TOUKy BHe ee. [lymajsoch, YTO B3TOT HEIOCTATOYHO WHTYU-
TUBHO SCHBIN (haKT MOKHO BBIBECTH M3 OCTAJBHBIX aKCHUOM
Kax Teopemy. HO MHOrouwmcieHHbIE TOMBITKNA IIOCTPOUTH
COOTBETCTBYIOIIlee TOKA3aTeJbCTBO HEe NPUBEIN K YCIexy.
Bosiee Toro, ciayumsioch cOBCeM HeOKHUIaHHOE: yIaJ0Ch
JIoKasaThb, YTO IIPEAIOJIOKEHNE O CYIIeCTBOBAHUM JBYX
mapajjelbHbIX JAaHHOW HPSAMOU IepeceKaroIuXcs MPAMBIX,
TPOXOAAININX UYepes TOUKY BHe [TaHHOW MIPAMOIi, HHUKaK
He IMPOTHUBOPEUYHUT BCEM OCTAJbHBIM aKCHUOMaM T'eOMEeTPUH.
Tem camMbIM, 5TO IIPEIIIOJOKEHUE BMECTe C OCTAJbHBIMU
akcmomMaMu EBKJIMIa MOMKHO paccMaTpPUBaATh KaK CHUCTEMY
aKCMOM HOBOM Teopwu, HOBOII reomerpuu. M3-3a cTpaHHOTO
BUa AaKCHMOMBI O MapaJIJIeJIbHBIX OBLJIO HEe OYeHb $fACHO,
KaKoe OTHOIIeHNe 3Ta Teopus HuMeeT K peajabHocTu. Ho
yucTOo (QOPMaJbHO HUYTO HE MeIaJo0 IIOCTPOUTh HOBYIO
«HEeBKJUIOBY» TIeOMEeTPUI0, M OHA MOeHCTBUTEJbHO ObLIa
cosmaHa (Jlobauesckuii, I'aycc, Boitam). H. U. JloGaueBcKumii
OCTOPOXKHO Ha3BaJI ee <«BooOpaskaeMmoii». BbIBOABI HOBOM
TeOMeTPUUW B CAMOM JleJie BBITVIAAEJN HapagoKCaJIbHO, PE3KO
IPOTUBOPEUUJN IIPUBBIUHBIM TI'€OMETPUYECKUM IIpeacTaBje-
HuAM. Hampumep, cyMma yIJIOB TPeyroJbHUKA OKasajach
meHbIre 180°.



Konern o3HakoMUTENBHOTO (hparMeHTa.
[IpnoOpectr KHUTY MOXKHO
B MHTE€pPHET-Mara3uHe « JJIEKTPOHHbBI YHUBEPCH
(e-Univers.ru)


http://e-Univers.ru
https://www.e-univers.ru

	ОГЛАВЛЕНИЕ
	Предисловие
	Беседа первая. Единая симфония бесконечного 
	Земля имеет форму геоида
	Нет на свете совершенства
	Рождение божества
	Доказать это нельзя, но я сам видел
	Рассуждение о методе
	Первые победы
	Кто главнее: физики или математики?
	Что наша жизнь? — Игра
	Обращение к основам приводит к ясности существа дела
	Обобщение чуда
	Рай надо заслужить
	Нефть и самолеты
	Проблемы, проблемы, проблемы…
	Проблемы класса «премиум». Великая теорема Ферма
	Проблемы класса «премиум». Вместо Нобелевской…
	Сложный характер
	Галлюцинации под утро

	Беседа вторая. А. Н. Колмогоров. Лицо математики XX века
	Лучше больше, да лучше
	Математика и музыка
	Лузитания
	Наука «на костях»
	Важен последний шаг
	Законы Менделя и прогноз погоды
	Размышление об информации и информация к размышлению
	Элементы неожиданности
	Математика и поэзия
	Университет в Комаровке

	Беседа третья. С. Л. Соболев. Новый подход к постановке и решению задач математической физики
	Факел, который нужно зажечь
	Разделение труда
	Нужны ли двойные рамы
	Перестройка в математической физике
	Дитя выросло талантливым
	«Мне было все интересно…»
	Медные трубы
	На войне как на войне
	Дважды два в банаховом пространстве
	Чаепитие в Мозжинке
	«Оковы тяжкие падут…»
	Глава сибирской математики
	К чему приводит упрямство

	Беседа четвертая. А. Н. Тихонов. Корректное решение некорректных задач
	Правила хорошего тона
	Трудные вопросы
	Топология жизни
	Математик, геофизик, химик
	Что умеет геофизика?
	Первая ласточка
	Немного увидеть — многое понять
	Главный теоретик космонавтики
	Учитель и ученик
	Физики совсем не шутят
	Бюро математических расчетов
	Девятый вал
	Как поставить диагноз
	Интуиция и антенны
	Проникнуть в тайны природы
	Человек одержимый

	Персоналии
	Литература



