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231. OTKPbITIlE MHO)KECTBEHHOCTII II Ero
«I>IIJIOCO«l>CKOE3HAqEHME*

3pHecm KO/lbMaH

IIIHpoKO H3BeCTeH HCTOpH'IeCKHH lj>aKT, 'ITO Ij>HJIOCOlj>bl pa3JIH'IHbIX Ha-
npaBJIeHHH -- a B oc06eHHOCTH, BCJIe~CTBHe KpaHHe a6CTpaKTHoro xapaKTepa
MaTeMaTHKH, H~eaJIHCTH'IeCKHX -- Bcer~a CTpeMHJIHCb HaHTH B MaTeMaTHKe
aprYMeHTbl ~JIH 060CHOBaHHH HJIH nO~TBep)l(~eHHH CBOHX B3rJIH~oB.

TaK nHlj>aropeHIJ;bl, HCXO~H H3 OIlIH60'IHOrO npe~n0J10)l(eHHH, 6Y~TO OT-
HOllIeHHe JIl06bIX OTpe3KOB MO)l(HO Bblpa3HTb OTHOllIeHHeM lJ,eJ1bIX 'IHCeJI,

C'IHTaJIH IJ;eJIble 'IHCJIa CyI:u:HOCTblO Bcex BemeH H OCHOBaHHeM e~HHcTBa MHpa.
IT03TOMY, Kor~a OKOJIO 400 JIeT ~o H. 3. 6bIJIa ~OKa3aHa HeB03MO)l(HOCTb
Bblpa3HTb YKa3aHHbIM 06pa30M OTHOllIeHHe Me)l(~Y ~HarOHaJIblO H CTOpOHOH
KBa~paTa, naJIO 3THM caMbIM H nHlj>aropeHCKoe MHIj>H'IeCKOe MHpOB033peHHe.

TaK H KaHT, onHpaHcb Ha MacTepCKoe ~eJIO eBKJ1H~OBbIX "Ha'IaJI",
TeopeMbI KOTOpbIX C'IHTaJIHCb Ha npOTH)I(eHHH ~BYX TbICHqeJIeTHH 6e3YCJIOBHO
06mHMH H He06xo~HMbIMH, H n06Y)I(~aeMbIH Ka)l(ymeHcH CaMOOqeBH~HOH
HeocnopHMOCTblO apHIj>MeTHKH, 061>HBHJI, 'ITO qYBCTBeHHO-HarJIH~HOe BocnpH-
HTHe npocTpaHcTBa H BpeMeHH -- KOTopble OH C'IHTaJI OCHOBOH reOMeTpHqeC-
KHX H COOTBeTCTBeHHO, apHIj>MeTHqeCKHX CY)I(~eHHH -- anpHopHbI, qTO OHH
cymeCTBYIOT ~o BCHKoro qYBCTBeHHoro onbITa H3HaqaJIbHO B C03HaHfIH.

O~HaKo 23 lj>eBpaJIH 1826 ro~a BbICKa3aJI JI06aqeBCKHH BnepBble ny6JIHqHO
MbICJIb, qTO eBKJIH~OBa reOMeTpHH He HBJIHeTCH e~HHCTBeHHOH HenpOTHBOpeqliBOH
reOMeTpHeH, H C03~aJI CBOIO c06CTBeHHYlO HeeBKJIH~OBY CHCTeMY, J10rHqeCKaH He-
npOTHBOpeqHBOCTb KOTOpOH 6bIJIa n03)1(e ~OKa3aHa, BO BCHKOM CJIyqae noc-

TOJIbKY, nOCKOJIbKY ee y~aJIOCb CBeCTH K HenpOTHBOpeqliBOCTH reOMeTpHH
EBKJIH~a. Ho TeM caMbIM HaqaJIO CTaHOBHTbCH HCHbIM, qTO qYBCTBeHO-HarJ1H~-
Hoe BocnpHHTHe npOCTpaHCTBa H caMO nOHHTHe npOCTpaHCTBa HBJ1HIOTCH
a6C1'paKTHbIMH -- HenOJIHbIMH H O~HOCTOpOHHHMH -- oT06pa)KeHHHMH BemeH
H OTHOllIeHHH 061>eKTHBHoro MaTepHaJIbHOrO MHpa, H qTO, eCJ1H Bo06me B03-
MO)KHO OTBeTHTb Ha Bonpoc 06 HCTHHHOCTH reOMeTpHH, TO e~HHCTBeHHO 3M-
nHpHqeCKHH onblT, Ha6JIIO~eHHH H 3KcnepliMeHT:bI Ij>H3HKH H aCTpOHOMHH, B

COCTOHHHH pellIHTb, KaKaH H3 pa3JIliqHbIX reOMeTpliH -- eBKJIH,lIOBa HJIli HeeB-
KJIH~OBa -- oT06pa)KaeT BepHee 061>eKTHBHYIO ,lIeHC':"BHTeJIbHOCTb. TeM caMbIM
KaHTHaHCKHH cy61>eKTHBHbIH H~eaJIH3M no '-':'iJHJ1 (;BOIO onopy B reOMeTpliH,

HO eMY nOKa '�TO OCTaJIaCb apwlj>MeTHKa Ha~e)KH:bIM. aprYMeHTOM.

. TIpHHHTO7. 6. 1968.
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8 3pHeCT KOJIbMaH

Kor,L\a reopr KaHTOp B 1873 r. Ha'laJI C03,L\aBaTb TeoplUo MHO)KeCTB KaK

JIOrH'IecKYlO OCHOBY MaTeMaTHKH, TO OH, CJIe,L\YHIIJIaToHY, npHlUICbIBaJI '�HCJIaM
H BCeM MaTeMaTH'IeCKHM a6CTpaKlI,HHM Boo6II.1,e, Cpe,L\H HHX II C03,L\aHHbIM HM
nOHHTHHM pa3JIlI'IHbIX 6eCKOHe'lHbIX MHO)KeCTB, aKTyaJIbHO 6eCKOHe'lHOMY H T.,L\.,
CaMOCTOHTeJIbHOe 06'beKTHBHOe CyII.I,eCTBOBaHHe B lI,apCTBe H,L\eH. O,L\HaKO :3Ta
KpenOCTb TeOpeTHKOMHO)KecTBeHHorO a6COJIlOTHOrO H,L\eaJIH3Ma BCKOpe nOllIaT-
HYJIaCb. CHa'laJIa CaM KaHTOp, a n03)Ke H ,L\PyrHe MaTeMaTHKII OTKpblJI1i pH,L\
aHTHHOMIiH B TeopliH MHO)KeCTB H B CJIY)KaII.l,eH eH MaTeMaTH'IeCKOH JIOrHKe,
cpe,L\H KOTOpbIX oco6eHHO 06ecnOKaHBalOII.I,e ,L\eHCTBOBaJIa aHTHHOMHH PaCceJIJIa.

IIO'lTH nHTb ,L\eCHTHJIeTHH ,L\JIHBllIHeCH HanpaCHbIe nonbITKH H36aBlITbCH OT
aHTHHOMHH - COCTOHHHe, KOTopoe caMH MaTeMaTHKH oxapaKTepU30BaJIU KaK

"KPH3HC OCHOB" - npHBeJIIi K TOMY, '�TO B03HHKJIU llIKOJIbI cy6'beKTHBHO-H,L\e-

aJIHCTH'IeCKOrO HHTYHlI,HOHH3Ma U ero pa3HOBH,L\HOCTU - 3<p<peKTHBH3Ma, paBHO

KaK H JIOrUlI,U3Ma, KOHBeHlI,HOHaJIH3Ma H <POpMaJIH3Ma, npH'IeM HHTYlIlI,IIOHH3M,
H B oco6eHHOCTH <popMaJIH3M CbIrpaJIU 60JIbllIYlO pOJIb B npOHCHeHIIH OCHOB
MaTeMaTHKH, XOTH HH O,L\Ha U3 3THX llIKOJI He CMOrJIa pellilITb npo6JIeMY -
060CHOBaTb MaTeMaTHKY pa3 U HaBCer,L\a, nOTOMY '�TO 3Ta np06JIeMa B TaKOH
aHTH,L\HaJIeKTH'IeCKOH nOCTaHOBKe npUHlI,HnHaJIbHO Hepa3pelIIHMa. HeCMOTpH Ha
3TO, OTKpbITHeM HeeBKJIH,L\OBOH reOMeTpHH Ha'laJIaCb HOBaH 3noxa B JIOrH'IeCKOM

H rHOCeOJIOrH'IeCKOM 060CHOBaHHU MaTeMaTHKH.

B03rJIaBJIHeMbIH J>paY3POM HHTYHlI,HOHH3M OTKJIOHHJI aKTyaJIbHYlO 6eCKO-

He'lHOCTb H HaHBHoe nOHHMaHHe MaTeMaTH'IeCKOrO CYII.I,eCTBOBaHHH, He )KeJIaJI
npH3HaBaTb JIorHKY KaK HaYKY npe,L\llIeCTBYlOII.I,YlO MaTeMaTHKe, nOCKOJIbKY OH
C'IHTaJI, '�TO TaK Ha3bIBaeMaH "npaHHTYHlI,HH", T. e. HeocnopHMaH cneKYJIHTHB-
HaH HJIH HarJIH,L\HaH HCHOCTb H O'leBH,L\HOCTb TaKHX 3JIeMeHTapHbIX CY)K,L\eHHH
KaK ,,0 = 0", H TaKHX nOHHTUH KaK HaTypaJIbOrO pH,L\a '�HCeJI, HBJIHlOTCH nOCJIe,L\-
HHM OCHOBaHHeM HCTHHHOCTH MaTeMaTUKH. MHTYHlI,HOHHCTCKaH JIOrHKa (He3a-
BHCHMO OT pa3JIH'IHH ee pa3HOBH,L\HOCTeH) He npH3HaBaJIa npHHlI,Hna HCKJIlO'IeH-
Horo TpeTberO (B TOM CMbICJIe, '�TO H3 ,L\BYX npOTHBOpe'laII.l,HX ,L\Pyr ,L\Pyry
nOJIO)I(eHHH He 06H3aTeJIbHO O,L\HO ,L\OJI)I(HO 6bITb HCTUHHbIM), 3aKOHa CHHTHH

,L\BOHHOro OTpUlI,aHHH anarOrH'IeCKorO ,L\OKa3aTeJIbCTBa, H npH,L\aBaJIa ,L\H3'blOHK-
lI,HH, OTpHn;aHHlO, CY)K,L\eHHlO 06II.1,HOCTU CBOH co6CTBeHHbIe, OrpaHH'IHTeJIbHbIe
HHTepnpeTall,HU. MHTYHlI,HOHHCTCKaH TO'lKa 3peHHH npHBO,L\UJIa K TOMY, '�TO
MHorHe npaKTH'IeCKH Ba)KHbIe TeopeMbI ,L\OJI)KHbI 6blJIH 6bITb HCKJIlO'IeHbI H3
MaTeMaTHKU, npH'IeM 3Ta )KepTBa He oKynaJIaCb JIOrH'IeCKOH nOCJIe,L\OBaTeJIb-
HOCTblO HHTYHlI,HOHH3Ma, TaK KaK HanpHMep ,L\JIH O'leHb OOJIblIIHX KOHe'lHbIX

'�UceJI (CKa)I(eM ,L\JlH lI,eJIoro '�HCJIa, '�HCJIO ,L\eCHTH'IHbIX MeCT KOToporo Bblpa-
)KaeTCH '�HCJIOM, HaC'IHTbIBalOII.I,IIM ,L\eCHTb MHJIJIHap,L\OB 3HaKOB) B03HHKalOT
TpY,L\HOCTH ,L\OKa3aTb ero CYII.I,eCTBOBaHue He MeHbllIHe, '�eM ,L\JIH 6eCKOHe'lHbIX

'�HCeJI.

JIorHlI,H3M, C PaCCeJIJIOM BO rJIaBe, B npOTHBOnOJIO)I(HOCTb K UHTYHlI,HO-

HU3MY nbITaJICH BbIBeCTH He JIOrUKY H3 MaTeMaTHKH, a MaTeMaTHKY H3 JIOrUKU,
Tpe6YH, '�To6bI He,L\H<pHHHpyeMbIe MaTeMaTH'IeCKHe HCXO,L\HbIe nOHHTHH onpe,L\eJI-
HJIHCb B JIOrU'IeCKHX TepMHHax, Bce MaTeMaTH'IeCKHe TeopeMbI BbIpa)KaJIHCb
H3bIKOM MaTeMaTH'IeCKOH JIOrHKH H ,L\OKa3bIBaJIHCb no ee npaBHJIaM. HeO)KH-
,L\aHHbIM OKOH'IaTeJIbHbIM pe3YJIbTaTOM 3THX ,L\OJIro npO,L\OJI)KaBIIIHXCH nonbITOK
6blJIO O,L\HaKO, '�TO re,L\eJIb B 1931 r. ,L\OKa3aJI npUHUHnHaJIbHYlO HenOJIHoTY
JIOrHKH, npe,L\CTaBJIHlOII.I,YlO clicTeMY TaBTOJIOrHH, paccMaTpHBaeMbIx KaK anpu-
OpHO HCTHHHble. MHbIMH CJIOBaMH, OH ,L\OKa3aJI, '�TO HeB03MO)KHO B TaKoH CHC-

TeMe BbIBeCTH Bce cO,L\ep)KaTeJIbHbIe MaTeMaTH'IeCKHe TeopeMbI H ,L\OKa3aTb
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HenpOTHBOpeqHBOCTb 3TOH CHCTeMbI JIOrHqeCKHMH Cpe,L(CTBaMH, KOTopbIe <pop-

MaJIH30BaHbI B caMOH 310H CHCTeMe. ,z:(aJIee BCKope 6bIJIa ,L(OKa3aHa Hepa3pe-

IIIHMOCTb np06JIeMbI pa3pelIIHMOCTH B TaKoro pO,L(a CHCTeMax, paBHO KaK H

HeB03MO)l(HOCTb ,L(OKa3aTb aKCHOMY 6eCKOHeqHOCTH (CYlIJeCTBOBaHHe 6eCKOHeqHblX

MHO)l(eCTB) H aKCHOMY CBO,L(HMOCTH, KOTopaH ,L(OJI)I(Ha 6b1JIa HCKJIlOqHTb onaCHOCTb

nOpOqHOrO Kpyra. 3TO KpYlIIeHHe JIOnm.H3Ma 6bIJIO npe)l(,L(e Bcero CBH3aHO C TeM,

qTO BMecTO Toro, qT06b1 HCKaTb B MaTepHaJIbHOM ,L(eMCTBHTeJIbHOCTH KOHKpeT-

HbIe, HJIH XOTH 6bI MeHee a6CTpaKTHbIe MO,L(eJIH KpaMHe a6CTpaKTHbIX MaTeMa-

THqeCKHX nOHHTHM, OH nbITaJICH CBeCTH HX K nOHHTHHM ellJe 60JIee a6CTpaKTHbIM.

060CHOBaHHbIM TIyaHKape KOHBeHQHOHaJIH3M, YTBep)l(,L(aBIIIHM, qTO MaTe-

MaTHKa He HMeeT 3MnHpHqeCKOrO npOHCXO)l(,L(eHHH H OCHOBaHHH, a CTpOHTCH

Ha npOH3BOJIbHbIX CorJIalIIeHHHX, H36paHHbIX liO nplIqHHaM Y,L(06CTBa H npar-

MaTHqeCKOM nOJIe3HOCTH, He CMor nOCJIe,L(OBaTeJIbHO OnpaB,L(aTb ce6H, TaK KaK

6bIJI BblHY)I(,L(eH OrpaHHqHTb npOH3BOJIbHOCTb BbI60pa aKCHOM HX HenpOTHBO-

peqHBOCTblO, KOTOpylO, O,L\HaKO, MO)l(HO 6bIJIO ,L(OKa3aTb TOJIbKO Tor,L(a, Kor,L(a

Y,L(aBaJIOCb YKa3aTb no MeHblIIeM Mepe O,L(HY 06JIaCTb 06beKTOB, ,L(JIH KOTOpbIX 3Ta

CHCTeMa aKCHOM 06JIa,L(aJIa KOHKpeTHbIM qYBCTBeHHbIM CMbICJIOM, BCJIe,L(CTBHe qero

HenpOTHBOpeqHBOCTb OKa3aJIaCb 3aBHCHMOM OT HCTHHHOCTH. CTOJIb)l(e MaJIO

Y,L(aqHbIM OKa3aJICH H 60JIee n03,L(HHM KOHBeHQHOHaJIH3M KapHana H AM,L(YKHe-

BHqa B MaTeMaTHqeCKOM JIorHKe, nOCTYJIHpOBaBIIIHM CB060,L(Y BbI60pa JIOrHqe-

CKOM CHCTeMbI ,L(JIH BCHKoro MaTeMaTHKa, OrpaHHqeHHYIO JIHlIIb e,L(HHCTBeHHbIM

YCJIOBHeM, qTO OHa ,L(OJI)I(Ha 6b1Tb "HCHO", ,,3K3aKTHO" <POPMYJIHpOBaHa, He
6Y,L(yqH OMaKO B COCTOHHHH onpe,L(eJIHTb 3TY "HCHOCTb" HJIH ,,3K3aKTHOCTb"

HHaqe qeM qepe3 CO,L(ep)l(aTeJIbHYIO JIOrHKY, qepe3 npaKTHqeCKYIO BepH<pHKaQHIO.

HaKOHeQ, rHJIb6epTOBa IIIKOJIa <popMaJIH3Ma, nbITaJIaCb HaMTH BbIXO,L( H3

TPY,L(HOCTeH, B03HHKIIIHX B CBH3H C aHTHHOMHHMH, B TOM, qTO OHa CTpeMHJIaCb

,L(OKa3aTb HenpOTHBOpeqHBOCTb MaTeMaTHKH npH nOMOIIJH nepe,L(aqH CO,L(ep)l(a-

TeJIbHOM MaTeMaTHKH B oc06yIO 06JIaCTb - MeTaMaTeMaTHKY - KOTopaH

HK06b1 ,L(aHa anpHopH KaK cneQHaJIbHaH cnoc06HOCTb HalIIero ,L(yxa. rHJIb6epT

XOTeJI npH 3TOM HCnOJIb30BaTb CBOM MeTO,L(, KOTOpbIM OH npe)l(,L(e ycnelIIHo

npHMeHHJI ,L(JIH ,L(OKa3aTeJIbCTBa HenpOTHBOpeqHBOCTH eBKJIH,L(OBOM reOMeTpHH,

KOr,L(a OH nOJIb30BaJICH apH<pMeTHqecKoM MO,L(eJIblO, B KOTOpOM yqaCTBOBaJIH

TeopeTHKOMHO)l(eCTBeHHbIe npe,L(CTaBJIeHHH, qbH HenpOTHBOpeqHBOCTb nOCTYJIH-

pOBaJIaCb. O,L(HaKO, B CJIyqae HenpOTHBOpeqHBOCTH BceM MaTeMaTHKH Tpe6yeTcH

,L(OKa3aTb, qTO TeopeTHKOMHO)l(eCTBeHHbIe npOTHBOpeqHH He BCTpeTHTCH B npa-

BHJIbHO npOBO,L(HMbIX MaTeMaTHqeCKHX ,L(OKa3aTeJIbCTBax. TI03TOMY OH paCCMa-

TpHBaJI aKTyaJIbHYIO 6eCKOHeqHOCTb JIHlIIb KaK CHMBOJI, KOTOPOMY B peaJIbHOM

MHpe HHqTO He COOTBeTcTByeT, HO KOTOpbIM MO)l(eT CJIY)I(HTb BcnOMOraTeJIbHbIM

Cpe,L(CTBOM B KOHeqHOM 06JIaCTH. OH nOCTpOHJI <PHHHTHCTCKYIO TeopHIO ,L(OKa3a-

TeJIbCTBa, qbHMH 06'beKTaMH HBJIHIOTCH JIHlIIb KOHeqHbIe MHO)l(ecTBa CHMBOJIOB, H

nbITaJICH ,L(OKa3aTb, qTO B MaTeMaTHKe, <popMaJIH30BaHHOM 3THM nYTeM, HHKor,L(a

HeJIb3H 6Y,L(eT npHMTlI K npOTHBOpeqHBOM <popMYJIe BH,L(a ,,0 = 1". YnoMHHYToe
BbIlIIe ,L(OKa3aTeJIbCTBO re,L(eJIH Toro, qTO ,L(a)l(e TeopHH 3JIeMeHTapHoM apH<pMe-

THKH HaTYPaJIbHbIX qHCeJI He MO)l(eT 6bITb nOJIHOCTblO <pOPMaJIH30BaHa, BCKpbIJIO

HeB03MO)l(HOCTb OCYllleCTBJIeHHH nporpaMMbI <popMaJIH3Ma.

TIOBO,L(OM ,L(JIH B03HHKHOBeHHH Ha3BaHHbIX IIIKOJI, cnopHBIIIHX ,L(OJIro H

O)l(eCTOqeHHO Me)l(,L(Y C060M, O,L(HaKO B ,L(aJIbHeMlIIeM CBoeM pa3BHTHH B3aHM-

HO C6JIH3HBIIIHXCH, CYllleCTBeHHO npHMHpHBIIIHX CBOH npOTHBOpeqHH H nepe-

CTaBIIIHX CerO,L(HH CYlIJeCTBOBaTb B qHCTOM BH,L(e, nOCJIY)I(HJIH, KaK Y)I(e CKa3aHO,

aHTBHOMHH TeopHH MHO)l(eCTB H JIOrHKH. Hx npHqHHOM HBHJIOCb CJIHIIIKOM



10

UlHpOKoe, HeorpaHH'IeHHOe nOHHMaHHe nOmlTHH "MHOJKeCTBa" H JIOrH'IeCKOH

,,06JIaCTH paCCMOTpeHHH", HeKpHTH'IeCKHH nepeHOC JIOrH'IeCKHX KOHn:enn:HH,

B03HHKlllHX KaK KpaHHe ynpOIIJ,eHHbIe a6CTpaKTHbIe oT06paJKeHHH KOHKpeTHbIX

OTHOllleHHH, rOCnO,ll,CTBYIOID:HX B KOHe'lHOM, Ha H,lI,eaJIH3HpOBaHHOe 6eCKOHe'IHOe.

C <pHJIOCO<pCKOH, TeOpeTHKO-n03HaBaTeJIbHOH TO'lKH 3peHHH, BCe 3TH

lllKOJIbI OblJIH OOpeMeHeHbI TeM, '�TO ,lI,JIH BCeX HHX MaTeMaTHKa C'IHTaJIaCb

'�HCTO H,lI,eaJIbHOH HaYKOH CBH3aHHOH TOJIbKO HCTOpH'IeCKH, 3BpHCTH'IeCKH, nCH-

XOJIOrH'IeCKH HJIH ,lI,H,lI,aKTH'IeCKH, HO OTHIO,lI,b He TeopeTHKo-n03HaBaTeJIbHO C

MaTepHaJIbHbIM MHpOM, H npHMeHHMOH ,lI,JIH npaKTHKH JIHlllb CJIY'IaHHO, BCJIe,ll,-

CTBHe Toro, '�TO OHa B COCTOHHHH n:eJIeCOOOpa3HO onIiCblBaTb ynpOIIJ,eHHO

KaKHe-HHOY,lI,b HHa'ie CJIHlllKOM CJIOJKHbIe <pH3H'IeCKHe 3aKOHOMepHOCTH, - TaKOBa

TO'lKa 3peHHH CYO'beKTHBHoro H,lI,eaJIH3Ma, - HJIH JKe, - COrJIaCHO OO'beKTHBHO-

-H,lI,eaJIHCTH'IeCKHM B033peHHHM, - BCJIe,ll,CTBHe HKOObI npHHn:HnHaJIbHOrO npeH-
MYIIJ,eCTBa JIOrHKO-MaTeMaTH'IeCKHX HCTHH Ha,ll, 3MnHpH'IeCKHMH HCTHHaMH. OnH-

paHCb Ha 3TH H,lI,eaJIHCTH'IecKHe n03Hn:HH, CTOpOHHHKH 3THX lllKOJI CTaBHJIH

npOOJIeMY HenpOTHBOpe'lHBOCTH MaTeMaTHKH HaCTOJIbKO MeTa<pH3H'IeCKH, '�TO

OHH HeH30eJKHO ,lI,OJIJKHbI ObIJIH nOTepneTb HeY,lI,a'lY.

O,ll,HaKO KaK ,lI,JIH MaTeMaTHKH, TaK H ,lI,JIH <pHJIOCO<pHH He MeHblllee 3Ha-

'�eHHe '�eM CJIHlllKOM OOJIblllaH lllHpOTa nOHHTHH "MHOJKeCTBa" HMeJIO TO 00-
CTOHTeJIbCTBO, '�TO CHCTeMa aKCHOM TeopHH MHOJKeCTB OKa3aJIaCb CJIHlllKOM

Y3KOH. YJKe B 1874 r. KaHTop ,lI,OKa3aJI, '�TO MHOJKeCTBO Bcex ,lI,eHCTBHTeJIbHbIX

'�HCeJI He HBJIHeTCH C'IeTHbIM. Ha'lHHaH C 1880 r. OH nbITaJICH ,lI,OKa3aTb BbI)J,-

BHHYTYIO HM rHnoTe3Y KOHTHHYYMa, COrJIaCHO KOTOpOH MOIIJ,HOCTb ~ MHOJKeCTBa

Bcex BeIIJ,eCTBeHHbIX '�HCeJI HBJIHeTCH HaHMeHbllleH Cpe,ll,H Bcex MOIIJ,HOCTeH,

KOTopbIe OOJIbllle '�eM MOIIJ,HOCTb ~o MHOJKeCTBa HaTypaJIbHbIX '�HCeJI. HecMoTpH

Ha ,lI,JIHTeJIbHbIe YCHJIHH MHorHX BbI,lI,aIOIIJ,HXCH MaTeMaTHKOB, 3TY rHnOTe3Y He

Y,lI,aJIOCb ,lI,OKa3aTb, HO He Y,lI,aJIOCb H onpOBeprHYTb. Ta JKe CY,lI,bOa nOCTHrJIa

H HeKOTopbIe ,lI,PyrHe YTBepJK,lI,eHHH, KaK HanpHMep TO, '�TO BCHKoe MHOJKeCTBO

MOJKHO BnOJIHe ynopH,lI,O'lHTb, T. e. '�TO CYIIJ,eCTByeT ,lI,JIH Hero npaBHJIO, COrJIaCHO

KOTOPOMY )J,JIH JII06bIX ero ,lI,BYX 3JIeMeHTOB Y,lI,aCTCH YCTaHOBHTb KOTOpbIH H3

HHX npe,ll,lllecTByeT ,lI,pyrOMY, H '�TO ,lI,aHRoe MHOJKeCTBO H BCHKoe ero HenYCToe

nO,ll,MHOJKeCTBO HMeIOT nepBbIH 3JIeMeHT, HJIH YTBepJK,lI,eHHe, KOTopoe BbI,lI,BHHYJI

II;epMeJIO B 1904 r. ,lI,JIH Toro, '�TOObI ,lI,OKa3aTb TOJIbKO-'�TO Ha3BaHHoe YTBeP-

JK,lI,eHHe - OHO nOJIY'IHJIO Ha3BaHHe aKCHOMbI BbIoopa II;epMeJIO - 'ITO BO BCH-

KOM paC'IJIeHeHHOM MHOJKeCTBe MOJKHO H30paTb BO Bcex ero HenepeCeKaIOIIJ,HxcH

nO,ll,MHOJKeCTBaX no O,ll,HOMY e,ll,HHCTBeHHoMY 3JIeMeHTY. HaKoHen:, B 1938 r.

n~,lI,eJIb ,lI,OKa3aJI HenpoTHBOpe'lHBOCTb aKCHOMbI BbIoopa H rHnOTe3bI KOHTHHY-

YMa, a B 1963-1964 rr. ITOJIb )]:JK. K03H ,lI,OKa3aJI, '�TO ooa 3TH npe,ll,JIOJKeHHH

He 3aBHCHT OT OCTaJIbHbIX aKCHOM TeopHH MHOJKeCTB. CJIe,ll,OBaTeJIbHO, B :nOH

CHCTeMe aKCHOM OHH He MorYT 6bITb npHHn:HnHaJIbHO HH onpOBeprHYTbI, HH

,lI,OKa3aHbI.

B MaTeMaTHKe, oa3HPYIOIIJ,eHCH nO'ITH nOJIHOCTbIO Ha TeopHH MHOJKeCTB,

B03HHKJIa TaKHM oopa30M - KaK 3T0 npe,ll,BH,lI,eJIH <l>peHKeJIb H Eap-rHJIJIeJI

- cHTyan:ml nO,ll,OOHaH B03HHKllleH B reOMeTpHH, Kor,ll,a O:blJIa OTKpbITa HeeBKJIH-
,lI,OBa reOMeTpHH: TaKJKe KaK BCJIe,ll,CTBHe ,lI,OKa3aTeJIbCTBa He3aBHCHMOCTH aKCH-

OM!>I napaJIJIeJIbHbIX reOMeTpHH paCKOJIOJIaCb, TaK H Tenepb ,lI,OlllJIO ,lI,O paCKOJIa
TeopHH MHOJKeCTB H OnHpaIOIIJ,eHCH Ha Hee MaTeMaTHKH Ha ,lI,Be HJIH HeCKOJIbKO
BeTBeH, B 3aBHCHMOCTH OT Toro, npHHHMaeM JIH MbI B Ka'leCTBe aKCHOM rHno-

Te3Y KOHTHHYYMa (paBHO KaK H ,lI,Pyme yxa3aHHbIe YTBepJK,lI,eHHH) HJIH JKe ee
OTpHn:aHHe.
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Ho YKa3aHHaH aHaJIOrHH HenOJIHa. B TO BpeMH KaK eBKJIH,L!OBa reOMe-
TPHH, rHnep50JIH'ieCKaH reOMeTpHH JIo5a'ieBCKOrO H 3JIJIHnTH'ieCKaH reOMeTpHH
PHMaHa HBJIHIOTCH 'iaCTHbIMH CJIY'iaHMH 05II1eH reOMeTpHH PHMaHa, MaTeMa-
THKa C rHnOTe30H KOHTHHYYMa H 6e3 Hee He HaXO,L!HTCH B nO,L!05HOM B3aHMo-
OTHOIIIeHHH. 3aTeM, eCJIH MOJKHO Ha,L!eHTbCH, 'iTO C nOMoIIlblO 3KcnepHMeHTOB
Y,L!aCTCH peIIIHTb KaKaH H3 reOMeTpHH 50JIee a,L!eKBaTHa ,L!eHCTBHTeJIbHOCTH, TO
,L!JIH MaTeMaTHKH B IJ;eJIOM TaKHe nepcneKTHBbI nOKa He npe,L!BH,L!HTCH,nOCKOJIbKY
)l;aJKe He HCHO, KaK OTpa3HTCH npHHaTHe HJIH OTKJIOHeHHe rHnOTe3bI KOHTHHY-

YMa Ha caMOH MaTeMaTHKe.

IT03BOJIHM ce5e BbICKa3aTb 3,L!eCb npe,L!nOJIOJKeHHe, KOTopoe, H3-3a OTCYT-
CTBHH aprYMeHTOB, caMH paCCMaTpHBaeM KaK <paHTaCTH'ieCKoe: He HCKJIIO'ieHO,

'iTO HeKOTopbIe H3 npOCJIaBJIeHHbIX MaTeMaTH'ieCKHX np05JIeM, ,L!aBHO He peIIIeH-
HbIX, BpO,L!e HeCYIIIeCTBOBaHHH He'ieTHbIX COBepIIIeHHbIX 'iHCJI, TeopeMa <DepMa,
np05JIeMbI 'ieTbIpex KpaCOK H ,L!PyrHx, He peIIIeHbI BOBce He no TOMY, 'iTO nOKa
He Y,L!aJIOCb H305peCTH Tpe5yeMbIe ,L!JIa HX peIIIeHHa HOBbIe MeTO,L!bI, a 'iTO OHH
npHHIJ;HnHaJIbHO Hepa3peIIIHMbI. HMeHHO B TOM CMbICJIe, 'iTO CKaJKeM B MaTe-
MaTHKe, He ,L!OnYCKaIOIIIeH rHnOTe3Y KOHTHHYYMa, OKaJKeTCH B03MOJKHbIM ,L!OKa-
3aTb, HanpHMep, CYIIIeCTBOBaHHe TaKHX IJ;eJIbIX nOJIOJKHeJIbHbIX 'iHCeJI n> 2, ,L!JIa
XOTOpbIX ypaBHeHHe xn + yn

=
zn peIIIaeTca B IJ;eJIbIX 'iHCJIaX, OTJIH'iHbIX OT 0

H 1. MeJK,L!YTeM KaK ,L!JIa MaTeMaTHKH, ,L!OnycKalOIIIeH rHnoTe3Y KOHTHHYYMa,
Y,L!aCTCa ,L!OKa3aTb, 'iTO - KaK 3TO YTBepJK,L!aJI <DepMa - TaKHe 'iHCJIa n He CY-
IIIeCTBYIOT. Ho nOBTopHeM, nOCKOJIbKY CBa3b MeJK,L!Y rHnOTe30H KOHTHHYYMa
H OCTaJIbHOH MaTeMaTHKOH nOKa HeHCHa, BbICKa3aHHoe npe,L!nOJIOJKeHHe aBJIa-
eTCH JIHIIIb HH'ieM Heo50CHOBaHHbIM ,L!OMbICJIOM.

Te H3 MaTeMaTHKOB, KOTopble 3aIIlHIIIalOT nJIaTOHOBCKoe HJIH <peHOMeHO-
JIOrH'ieCKOe nOHHMaHHe MaTeMaTH'ieCKOH HCTHHbI, KaK peaJIbHOCTH MHpa H,L!eH,
nOHaTHO y5eJK,L!eHbI, 'iTO TOJIbKO O,L!Ha H3 pa3JIH'iHbIX aJITepHaTHB MOJKeT
5bITb HCTHHHOH, a n03TOMY OHH CTpeMHTCH HaHTH HOBYIO aKCHOMaTHKY TeopHH
MHOJKeCTB, KOTopaH o5eCne'iHJIa 51.1 O,L!H03Ha'iHOe peIIIeHHe Bcex np05JIeM.
ITpoTHBOnOJIOJKHaa aJIbTepHaTHBHcTcKaH TO'iKa 3peHHa aBJIHeTCH cy5'beKTHBHo-
-H,L!eaJIHCTH'ieCKOH, TaK KaK OHa nO,L!'iHHaeT Bonpoc 5bITHa Bonpocy HCTHHHOCTH:
Ka)l(,L!OMY MaTeMaTHKY npe,L!OCTaBJIaeTCH npaBO BbI5paTb TY HJIH ,L!PyrylO aJIb-

TepHaTHBY. HanpOTHB, ,L!HaJIeKTH'ieCKHH MaTepHaJIH3M nOHHMaeT 3TY npo5JIeMY
n03HaHHH, nOCTaBJIeHHYIO C TaKOH OCTpOTOH OTKpbITHeM MHOJKeCTBeHHOCTH
MaTeMaTHK, TaK, 'iTO pa3JIIf'iHbIe JIOrIf'ieCKH paBHonpaBHbIe HenpOTHBOpe'iHBbIe
pa3HOBIf,L!HOCTH MaTeMaTIfKH aBJIHIOTCH pa3JIH'iHbIMH O,L!HOCTOpOHHHMIf a5CTpaKT-
HbIMH oTo5paJKeHIfHMH 05'beKTHBHOH ,L!eHCTBIfTeJIbHOCTIf. B 'iaCTHOCTH TaKHe
np05JIeMbI KaK np05JIeMa rHnOTe3bI KOHTIfHYYMa B03HHKalOT BCJIe,L!CTBHe Toro,

'iTO ,L!eHCTBHTeJIbHOCTb HBJIHeTCH ,L!IfaJIeKTH'ieCKHM He,L!eJIIfMbIM e,L!HHCTBOM npe-
pblBHoro H HenpepblBHoro, HO MbI BocnpHHIfMaeM 3TO e,L!HHCTBOO,L!HOCTOpOHHe

H KaK 5bI pa30pBaHHoe nponaCTblO - B apIf<pMeTHKe KaK HH,L!HBH,L!yaJIbHbIe

"'IHCJIa, B reOMeTpHH KaK O,L!HOpO,L!HbIe CnJIOIIIHbIe npOCTpaHCTBeHHbIe <PHrYPbI.

C<pOPMYJIIfpOBaHHbIH JIeHHHbIM B "MaTepHaJIH3Me If 3MnHpHOKpHTHIJ;H3Me"

npHHIJ;Ifn n03HaHHH, HanpaBJIeHHbIH npOTIfB ,L!orMaTIf'ieCKOrO OKOCTeHeHHH H

rJIaCHIIIHH, 'iTO ,L!IfaJIeKTH'ieCKIfH MaTepHaJIIf3M He CBH3bIBaeT ce5H ecTecTBeHHO-

-HaY'iHbIMH npe,L!CTaBJIeHIfHMIf, B03HHKalOIIIHMH Ha TOM IfJIIf ,L!pyrOM IfCTOpH-

'ieCKOM 3Tane, a HaCTaHBaeT e,L!IfHCTBeHHO Ha He3aBHCHMOCTIf MaTepHaJIbHoro

OblTHH OT n03HaHHH H Ha n03HaBaeMOCTH CYIIIHOCTH ,L!BHJKYIIIeHCH MaTepHH,

nOJIY'iaeT 3,L!eCb, B npIfMeHeHHIf K MaTeMaTH'ieCKIfM npe,L!CTaBJIeHHHM, oco50e

3Ha'ieHHe.
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¥l3,lJ,aBHa nbITaJIHCb H,lJ,eaJIlICTH'IecKHe <pHJIOCO<pbl (Hanp. nH<parOpeHlI.bI,

KaHT) HCnOJIb30BaTb MaTeMaTHKY ,lJ,JIH CBOHX lI.eJIeH, O,lJ,HaKO ee pa3BHTHe

(OTKpbITHe HeCOH3MepHMbIX, HeeBKJIH,lJ,OBOH reOMeTpHH) BCHKHH pa3 JIHllaJIO

HX :nOH OnOpbI.

KpH3HC OCHOBaHHH MaTeMaTHKH Ha Py5e)J(e nOCJIe,lJ,HerO BeKa, Bb13BaHHbIH

aHTHHOMHHMH TeOpHH MHO)J(eCTB H JIorHKH, H nOpO,lJ,HBllHH pH,lJ, CilOPHllI,HX

Me)J(,lJ,Y C050H llKOJI, B03HHK BCJIe,lJ,CTBHe HeOrpaHH'IeHHoro IIOHHMaHHH nOHHTHH

"MHO)J(eCTBa" H HeKpHTH'IeCKorO nepeHOCa Ha 5eCKOHe'lHOCTb 3JIeMeHTapHOH

JIOrHKH, HBJIHlOllI,eHCH a5CTpaKTHbIM OTpa)J(eHHeM KOHe'lHoro.

BeJIH'IaHrnee 3Ha'leHHe KaK ,lJ,JIH MaTeMaTHKH, TaK H ,lJ,JIH TeOp:,m II03Ha-

HHH Ha pH,lJ,Y C rnHpOTOH nOHHTHH "MHO)J(eCTBa" HMeJIa Y30CTb ee CHCTeMbI

aKCHOM, C,lJ,eJIaBllaH HeB03MO)J(HbIM pellHTb pH,lJ, Ba)J(HbIX IIpo5JIeM, B oco5eH-

HOCTH npo5JIeMY rHnOTe3bI KOHTHHYYMa. He,lJ,aBHee OTKpbITHe He3aBHCHMOCTH

3TOH rHnOTe3bI OT OCTaJIbHbIX aKCHOM TeOpHH MHO)J(eCTB C03,lJ,aJIO ,lJ,JIH MaTe-

MaTHKH B lI.eJIOM CHTyalI.HIO, aHaJIOrH'IHYIO TOH, KOTOpaH B03HHKJIa ,lJ,JIH reo-

MeTpHH OTKpbITHeM HeeBKJIH,lJ,OBOH CHCTeMbI. BMeCTO O,lJ,HOH e,lJ,HHCTBeHHOH

MaTeMaTHKH, MbI HMeeM Tenepb MHO)J(eCTBeHHOCTb O,lJ,HHaKOBO HelipOTHBOpe'lH-

BbIX MaTeMaTHK.

HH 05'beKTHBHO-H,lJ,eaJIHCTH'IeCKO-nJIaTOHOBCKOe HJIH <peHOMeHOJIOrH'IeCKOe

- HH cy6'beKTHBHO-H,lJ,eaJIHCTH'IeCKOe aJIbTepHaTHBHCTCKOe - nOHHMaHHe MaTeMa-
THKH He cnoco5HO cnpaBHTbCH C <l>aKToM MHO)J(eCTBeHHOCTH MaTeMaTHK. Me)J(,lJ,Y

TeM 3TOT <l>aKT nO,lJ,TBep)J(,lJ,aeT elll,e pa3 MaTepHaJIHCTH'IeCKH-,lJ,HaJIeKTH'IeCKYIO

TeopHIO OTpa)J(eHHH, COrJIaCHO KOTOpOH MbI HMeeM 3,lJ,eCb O,lJ,HOCTopOHHHe, He-

nOJIHbIe a5CTpaKTHbIe oTo5pa)J(eHHH OTHOlleHHH peaJIbHOrO MaTepHaJIbHOrO

MHpa, npe,lJ,CTaBJIHlOllI,erO Hepa3pbIBHoe e,lJ,HHCTBO npepblBHoro H HenpepblBHoro.

BMeCTe C TeM nO,lJ,TBep)J(,lJ,aeTCH Ba)J(HbIH n03HaBaTeJIbHbIH npHHlI.HII, BbIC-

Ka3aHHbIH JIeHHHbIM, corJIaCHO KOTOPOMY Halla <l>HJIOCO<pHH He ,lJ,OJI)J(Ha CBH3bI-

BaTb ce5H BpeMeHHbIMH npe,lJ,CTaBJIeHHHMH MaTepHH, npOCTraHCTBa, BpeMeHH,

npH'IHHHOCTH H T. n., ,lJ,05bITbIMH OT,lJ,eJIbHbIMH HaYKaMH, a 6Y,lJ,Y'IH HaY'IHOH

<pHJIOco<l>HeH, OnHpalOllI,eHCH e,lJ,HHCTBeHHO Ha o505ll1,eHHH HX pe3YJIbTaTOB, CBH-

3bIBaTb ce6H e,lJ,HHCTBeHHO npH3HaHHeM He3aBHCHMOCTH MaTepHaJIbHOH ,lJ,eH-

CTBHTeJIbHOCTH OT C03HaHHH H npH3HaHHeM n03HaBaeMOCTH BCer,lJ,a H3MeHHIO-

llI,eHCH CYllI,HOCTH 3TOH ,lJ,eHCTBHTeJIbHOCTH.
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