B.X. Xaxansan

OO0 OHTOJIOrMH MATEMATHKH: B KAKOM
CMBbICJIE€ MOKHO JAaTh 000CHOBAHME MATEMATHKE*

1. K ucropun Bonpoca

A. Tpu kpu3uca B OCHOBaHUAX MaTeMaTUKH.

3aMeTHM cpaszy, YUCIIO TPU HOCUT YCIOBHBIN XapakTep, 100 B CBOEM
pa3BUTHUU MaTeMaTHKa (B Julle e€ MpeacTaBUTeNei) He pa3 CTaJIKUBa-
Jach ¢ CUTyaluel, kotopas TpeboBaia IPUHATHS HOBBIX 00BEKTOB HIIN
Pa3bACHEHUS HOBBIX, KAXKYIIMXCS MapaJOKCAIbHBIMHU, PE3yJAbTAaTOB.
Hcropruecku nepBbIM SIBISIETCS. OTKPBITHE HECOM3MEPUMBIX OTPE3KOB
U, TEM CaMbIM, MOSABIEHUE HOBOIO KJIacca YHCEN — UPPALMOHAIbHBIX.
OTKpBITHE TIOHATHS HECOU3MEPUMOCTH U C(POpMYIIMPOBaHHBIE paHee
3eHOHOM DJEWCKHM aropuy MOCTABUIIM MEepell MareMaTHKamMu U (u-
JocodaMu TOro BpeMEHH COBEPIIEHHO HOBBIM BONPOC O BO3MOXKHOC-
T MaTEMaTHKU KaK TOYHOM HayKH, YTO U JaJI0 OCHOBAaHHUE TOBOPUTH O
KpHU3HCce Tpeueckoil MareMatuku (cMm. [1], c. 58—60).

Jpyroii 3aMeTHBIM KpU3HC, IPUBEAIIUN K HOBBIM MareMaTH4ec-
KuM 1 QritocohCKUM B3IIIA[aM B MaTeMaTHKe, 3aKJIF0YEH B HICTOPUH O
MOMBITKAX JOKa3aThb HE3aBUCUMOCTB IIATOIO MOCTYJIaTa B aKCUOMAaTHKE
reoMerpuu EBknnpa. be3ycnemHocTs 3TUX HONBITOK IIPUBEIa Mare-
MAaTUKOB HE TOJBKO K OTKPBITUIO HOBBIX F€OMETPUYECKUX CHCTEM, HO
1 (B UTOTE) K BOIIPOCY O TOM, YTO MPEACTaBIAET cOOO0M C TOUKH 3pEHUS
TeOMETPUU pealibHOe MpocTpancTBO Beenennoit. ["aycc, JlobaueBckuit
u bollan caenanu nepBbld, HO HE NMOHATHIM €LIE MOJHOCTBIO TOIJA
HUKEM (Bpems emié He mpuuio!), mar K moJiHoi GopManu3anuu Ton
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WIN UHOW BETBH MaTeMaTHYECKOM HAyKu; ILIar, KOTOPBIA Obl Aaji BO3-
MOXHOCTb HE TOJBKO JOKa3bIBaTh, YTO YTO-TO CYILIECTBYET, HO YMETh
TaKxe o0ocHOBBIBaTh, 4To dero-ro HE cymecrtByer. 3amerum, uTto
nonHasi popmanuzaius Obuta caenana Bnepsblie J[.I'nms6epTom B 1899
. OISTH ke A reoMeTpud EBKnnaa u 3areM Mo3nHee MpelioKeHa
UM K€ B Ka4€CTBE CYLIECTBEHHOH COCTaBIISIOIEH TPOrpaMMbl 000CHO-
BaHMA Bcell MateMaTuku. [Iporpamma o00CHOBaHMS MaTeMaTHUKU CTa-
Ja HeoOX0IMMOH Hocie Toro, Kak B yuenuu [ Kanropa o MHOkecTBax
(«HAMBHAS TEOPHS MHOXKECTB ) OOHAPYKUIIHCH TPOTHBOPEUHS (3TO OBLIT
TPETUil KpU3KC, U CaMbIii MOIIHBINA B MaTeMaTuke, 10O OH 3aTparuBal
OCHOBAHUS MaTeMaTuku (IpoTuBopeune, o0HapyxeHHoe b.Paccenom B
1902-M T., ¥ HE TOJBKO OHO; CM. Takke Hke). He ommchiBas B mera-
JSIX CIIOMBILIYIOCSI CUTYALMIO, 3aMETHM TOJIBKO, YTO OBUIO MPEIIIONKE-
HO 3HAUUTEIBHOE YUCIIO BBIXOIOB M3 CO3/AaBLIETOCS IOJIOXKEHUS, HO, K
coXxaJieHuto, He ynanoch coxpanuts (JA 9TO U HEBO3MOKHO)
nepBoHayaIbHBIN BapuaHT yueHus . Kanropa o mHO)XecTBax. CucTeMbl
akcuoMarnyeckoi Teopun MHOkecTB b.Paccena — A.Vaiitxena (cucre-
Ma THIOBOW Teopun MHOxecTB TT), OecrurnoBsie cuctemsl Llepmerno
(Z2), Uepmeno—Dpenxkens (ZF), Kyaiina (NF) u psg apyrux, (kotopsie
HE MOJYYWIH CTOJb IIMPOKOH M3BECTHOCTH, KaK MEPEUUCICHHBIE, CM.
A.@Openkens, U.bap-Xumnen, «OcHOBaHUS TEOPUH MHOXECTBY), a
TaKXe HOBbIe (PHII0COPCKUE YCTAaHOBKH 110 0OOCHOBAHUIO MaTeMaTH-
ku b.Paccena u I.®pere (norunmsm), JI.bpayspa (MHTyHIInoHu3Mm, 1y,
TOYHEe, HEOMHTYUITMOHU3M), J[.I'nnsoepra (hopmanm3m u GUHUTHIM),
KOHCTPYKTUBHOE HampasieHue A.A.Mapkosa-muaamero, E.bumona
U psilia APYTHX MaTeMaTHKOB, a TAK)KE COBPEMEHHbIE B3IVISIIbI HA BO3-
MOXHOE€ 000CHOBaHHE MAaTeMaTUKN HEKOTOPBIX MAaTEeMAaTHKOB M (uo-
co(hoB, HE IPUBOAAT HAC K KEITAEMOMY, IPHEMIIEMOMY BCEMH, BBIXOAY
U3 HOBEHILETro KpU3Kca B OCHOBAaHHUSX MAaTEMaTUKU.

b. JIBe TenaeHIIMM B pa3BUTHH MaTeMaTHKH.

VYuuTeiBas BBILIECKa3aHHOE, OTMETHM JIBE€ Ba)KHbIE TCHICHLIUU B
Pa3sBUTHH MaTeMaTHKH, KOTOPbIE 3aMETHOM JIMHUEHW NMPOXOISIT depe3
BCIO HCTOPHIO NocyieiHel. Bo-nepBbIX, 3TO CTpeMIIEHHE K aKCHOMAaTH-
YECKOMY U3JI0KEHHIO TOI HJIM MHOI BETBU MAaTeMaTHYEeCKOI HAyKH, KO-
TOpoe BenET CBOE HAauaIo OT reOMEeTpHUUecKor akcuoMaTiki EBkinna,
MOJIy4aeT HOBBIM TOMYOK C MOSBICHHEM HEEBKJIMIOBOM TeOMETpUH
JlobaueBckoro-boiian, mocTeneHHO Takoe W3JIOKEHHE IMpHOOpeTaer
BcE OOnpLIyI0 (OPMAIM30BAHHOCTh U JOCTUTAET COBPEMEHHOIO CO-
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crosiaus y J.['mns6epra (Takke B reomerpun!) u B Tpyaax K.I'énemns u
psiia Ipyrux COBpeMEHHBIX MaTeMaTHKOB. OCTaBUM B CTOPOHE BOIIPOC
0 TOM, MIOYEMY UMEHHO B T€OMETPHUH, — 3TO HE CIy4YailHO M CBSA3aHO
C OTHOLICHHEM 3TOH HayKd K BHEIIHEH ACHCTBUTEIHHOCTH, U OTMe-
THUM BTOPYIO BOXXHYIO TEHICHLHUIO. JTO ITOCTOSIHHOE IIPOTUBOOOPCTBO
(ocobeHHO 3aMeTHOE 3a MOCJIEIHHE /IBa BeKa) MEKAY IBYMsl BHIAMHU
0ECKOHEYHOCTH, & UMEHHO aKTyaJIbHOH (OJMH U3 CaMbIX APKUX Mpe.-
crasuteneii — [.KanTop) u moTeHnmuampHOW (TYT B KauyeCTBE TaKOTO
MIPENICTAaBUTENSI MOXXHO Ha3BaTh A.A.MapkoBa-miaamiero). IMeHHO B
CBSI3U ¢ IpuHATHEM U pa3ButueM I.Kanropom HeorpanndeHHoi a0c-
TPaKIMH AKTyaJbHOH OECKOHEYHOCTH B CO3IAHHONW UM «HAWBHOM»
TEOPHH MHOXKECTB (YUEHHUH O MHOXECTBAX) U BO3HUKAIN IIPOTHBOPE-
ymst. OTMETHM ABa HauboJiee U3BECTHBIX U HOHATHBIX IPOTHBOPEUHS.
B teopun MHOXECTB (IpHU HEOrpaHMUYEHHOM IOHUMAHUU IOHATHUS
«MHOKECTBO») HMPOTUBOPEUUBBIM SIBIISIETCS CYIIECTBOBAHUE: BO-IIEP-
BBIX, MHOXXECTBA BCEX MHOXECTB (IIPOTUBOpEUUE C TeM (aKTOM, UTO
MOIITHOCTh MHOXKECTBA IOAMHOXECTB JAaHHOTO MHOXECTBAa CTPOIO
OoJblIe MOIIHOCTH MCXOIHOro MHOXecTBa (Teopema [.KanTopa, Ko-
TOPBIA caM U OTKPBUI 3TO IPOTUBOPEUHE)) U, BO-BTOPHIX, CYIIECTBOBA-
HHE MHOXECTBA BCEX MHOXECTB, HE SBIISIOIINXCS HIEMEHTaMU CaMHUX
cebs (aBrop — b.Paccen, omy0GnukoBaBImnii 3T0 MIPOTUBOPEUHE B MHUCH-
Mme k [.®pere B 1902 r.). Kazanock Obl, 9T0 CTOUT BOMPOC 00 OTKa3e
OT aKTyaJIbHOH O€CKOHEYHOCTH, HO CUTYaLHsl He Tak npocta. Eciu Mbl
NPHUMEM MTOTEHIHAIBHYI0 OECKOHEUYHOCTD (MM, UTO sIBiIseTcs emé 60-
Jiee CHJIBHBIM NPEAIIONOKEHNEM, CYLIECTBOBAaHUE OYE€Hb OOJNBIINX U,
TEM CaMbIM, PAKTHYECKU HE TOCTHKUMBIX YHCEN (TaKoe MOJIOKECHUE
(hakTHUECKH MMEET MECTO B COBPEMEHHBIX KpUNTOrpaduu, TUCKpeT-
HOW MaTeMaTHKe U B psAe APYI'MX HayK, B IIHPOKOH CTENEHU ONHUpa-
IOLIMXCSA HAa «KOHEUHYI0» MaTeMaTHKY, HO HE TPeOyIOINX oOpaleHusI
K TIOJHOW aOCTPaKIMU MOTEHIIMAThHOW OSCKOHEYHOCTH)), TO MBI HE
CMOXXEM, He J00aBisis KaKHe-THO0O «eCTEeCTBEHHO-IIPUEMIIEMBIC)
JOIIOJTHUTENbHbBIC MPUHLUIBI, HampuMmep Te3uc Yépua M mpuHLIUI
MapkoBa B TpaguLMOHHOM KOHCTpyKTHUBU3ME A.A.MapkoBa-miaj-
nIero, cM. [2], momy4uTh HadajbHbIE (PparMeHTbl MaTEeMaTHYECKOTO
aHalM3a M TeX MareMaTH4eCKUX IUCLMILUIMH, KOTOPbIE HCIONB3YIOT
PE3yJIbTaThl U CIEACTBUS M3 MAaTEeMaTHUECKOrO aHaju3a TaK, KaKk 3TO
JIeNIaeTCsl ¢ NMOMOIIBIO AK€ HE CaMbIX CHJIBHBIX BAPHAHTOB aKCHOM,
0a3upyYIOLINXCs HAa TOHATHH aKTyalbHOH OeckoHeuyHOCTH. VIMEHHO C
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TAaKUMU TPYIHOCTSIMH CTAJIKUBAIOTCSI HHTYULMOHUCTBI U KOHCTPYKTH-
BUCTBI JTI000TO HAIIPaBICHUS, IPUHUMAIOIINE Ty WJIH HHYIO TPAKTOBKY
MOHATHS MMOTEHIHAIEHOW OECKOHEYHOCTH.

B. ®opmanuzm n purntusm J.I'mnbbepra.

Bo3MoXxHBIH, 1 MHOrOOOCLIAIONUINHA, BBIXOJ M3 CO3AaBLIETO Ha
pyoexe XIX—XX BB. MONOXKEHHS B OCHOBAaHUSX MaTeMaTHKH ObLI
NPEAJIOKEH BBIJAIOIIMMCS HEMELKHM MAaTeMaTHKOM TOTO BpPEMEHH
J.I'mnp6eprom. Ero xoHLenus noKa3aresibCTBa HEMPOTHBOPEINBOCTH
MaTeMaTHKH 3aK/II04ajach B IEPBOHAYAIHLHOM Pa3ieiIeHUH BCEX O0BEK-
TOB B MaTeMaTUKe Ha peajbHble (IeficTBUTENbHBIE) U UaeanbHble. He
BeIOpackIBasi mocieanux, J.Iuns0epT npemioxus, BO-IEpBbIX, MOJ-
HOCTBIO (hOpMAITN30BaTh MaTeMaTHKy ((hakTHYecKu apu(METUKY WU
TEOPHIO HATYPaJIbHBIX YUCE, T.K. K TOMY BPEMEHH CTaJI0 SACHO, YTO BCE
OCTaJbHbIE pa3lesibl MaTeMaTHUYeCKOH HAYKH MOXHO (B CMBICIIE TIOC-
TPOEHHS MOAEJICH M [0Ka3aTeIbCTBA HEIIPOTHBOPEUMBOCTH) CBECTU K
apudmernke (apupmeTnzanys Bceir MaTeMaTkm)). Mimes temepsb nemo
C TIOJIHOCTBIO (hOPMATTM30BaHHOHN apU(PMETHKOM U, TEM CaMbIM, C CHH-
TAKCHYECKUMH 00BEKTaMU, MOXKHO ITOTBITATHCS JOKa3aTh HEPOTUBOPE-
YUBOCTb ITOJYICHHOTO HCUHUCIIECHUS apU(PMETHKH, T.€. HEBBIBOAUMOCTD
HEKOTOPOI'0 CHHTaKCHYECKOTro 00beKTa (MpeUIoKEeHus), CeMaHTHIeC-
KU BBIPAXKAIOLIETO B IIOCTPOCHHOM (OpMan3Me HEPOTUBOPEYHBOCTD
apu¢meruku. [Ipu 3T0oM, Kak 1 onaraercsi, BCe BEIBOAUMBIE B IIPEAJIO-
YKEHHOM (pOopMaliu3Me TpeAsIoKeHHs (TeopeMbl (hopMalii3Ma) TOJKHBI
OBITh HICTUHHBI B HEKOTOPOH €CTECTBEHHOH CeMaHTHKe, HalpuMep, Ha
MOHUMAEMON IPUBBIYHBIM 00pa3oM CTPYKTYpe HAaTypajJbHOIO psija.
Hcnone3yeMble py 3TOM BHELIHUM 00pa3oM MaTeMaTH4ecKHue Cpeic-
tBa ([.I'mnpbepr He mam uX TOYHOrO OmMMcaHMs!) MPHU3HABAINCH BCE-
MH MaTeMaTHKaMH (TaK Ha3bIBaeMblil (UHUTH3M WIH GUHUTHAS TOYKa
3pernst). OQHAKO 0Ka3aJI0Ch, YTO CYIIECTBYIOT MCTHHHBIE H HEBBIBO-
AUMBIe TIpeuIoxkeHus: GpopmannimMa (HpU yCI0BHU HeNPOTHBOPeEYH-
BOCTH IOCJIEIHEr0) 1, KaK CJIeICTBHE 3TOro (hakTa, Obljla yCTaHOBJIEHA
NPUHIUIINAJIIBHAA HEBO3MOXHOCTD noxazate Henpo-
TUBOPEYMBOCTH apu(MeTHYeCcKOoro (opmaian3mMa CpeACTBaMHU IaHHO-
ro ¢popmanusma (Bropas teopema K.I'€nenst). Ananu3 1okas3arenbcTBa
BTOPO TEOpPEMbI IOKa3aJl, YTO PE3yJIbTaT OCTAETCS BEPHBIM U VI He-
CKOJIBKO OoJiee c1a0bIX CHCTEM, HE TOBOPS YK€ O CHIIbHBIX aKCHOMa-
THYECKUX CHUCTeMaX, (OPMaNM3YIOINX MaTeMaTHYECKUN aHaIN3 WIN
TEOpHI0 MHOXeCTB. OTMETHM, 4TO JI0 CHUX MOP HE YIAJIOCh IIOCTPOUTH
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MaJIO-MaJIbCKU COIEPKATENBHYI0 aKCHOMAaTH4YeCKyl0 TEOpHIO, B KOTO-
POI MOXHO OBLITO OBI JOKa3aTh €€ COOCTBEHHYIO HEPOTUBOPEUHBOCTb.
Takum 00pa3oM, XOTs IporpaMMa BEIXOIa M3 CO3JABILETOCS TPeTbe-
ro Kpu3uca, npemiokersas . I'unsbeprom, u chirpana 3HaYUTEIbHYIO
POJIb B UCTOPUHM MaTeMaTuKu (TIaBHBIM 00pa3oM, B MaTeMaTH4eCKOn
JIOTHKE), OCHOBHAS 1IeJIb €€ CO3MaHus JOCTUTHYTa He ObuIa.

2. Emé oquH U3 BO3MOKHBIX MOIX0A0B K 000CHOBAHUIO
MaTeMaTUKHU (TeOPUH MHOXKECTB)

A. CoBpeMeHHOE COCTOSIHHE OCHOBAaHWU MaTeMaTHK{ (TEOpHH
MHOXXECTB).

Wrak, monmoxeHne en B TEOPHUH MHOXKECTB MOXKHO OXapaKTepH-
30BaTh clieAyromuM oopazom. COBEPIICHHO SICHO, YTO BO3BpAT K «Ha-
WBHOMY» BapHaHTy TEOPUH MHOXKECTB HEBO3MOXKEH ITPH COBPEMEHHOM
[MIOHMMaHWU BOMPOCOB HEMPOTHBOPEYMBOCTH. C APYrod CTOPOHBI,
HCYEpTaHbl, Ka3aJI0Ch OB, BCE BO3MOXKHBIE Pa3yMHBIE BBIXOMBI U3 CO-
3/IABIIETOCS MOJIOKEHNS, HO OHW HE MOTYT OBITh MPUHSTH BCEMH Oe-
30TrOBOPOYHO MaTeMaTHKaMu u (prtocodamu, pabOTAOIMIMMH B OCHO-
BaHUSX TEOPUU MHOXECTB. B ynomsHyTol Bbilie kHure A.DpeHkens
u U.bap-Xumrena (KpymHEHIIINX CIIEITAATNCTOB B 00JIACTH OCHOBAHMI
MaTeMaTHKH ) MBI yuTaeM (c. 416): «Bo B3msgax Ha TO, KaKUM 00pa3oM
MO>KHO OBLTO OBI JOCTHTHYTH YIAOBIETBOPUTEIHLHOTO 000CHOBAHUS, BCE
emé nMeeTcsl OOJBIIOE PACXOXKACHUE W TPOMATHOE KOJMYECTBO BO3-
HHUKAIOMINX B 3TOH CBI3W MpoOJieM emé gajeko He pemeHo. U Bce xe
TTOJIABJISIOIIEE OOJBITMHCTBO MATEMATHKOB OTKA3bIBAETCSI CUUTATh, UTO
nunen Kantopa ObLIH BCero JUIIE O0oJIe3HEHHBIM OpemoM. HecMoTpst Ha
TO, 9TO OCHOBAaHUS TEOPUU MHOXKECTB BCE €IIle JOBOJIGHO IIaTKH, 3TH
MaTeMaTHKH MIPOAOIDKAIOT C YCIEXOM MPUMEHATH MOHSATHS, METOABI U
pe3yabpTaThl TEOPUH MHOXKECTB B OOJBIIEH 9acTH pa3/iesioB aHaInu3a u
TEeOMETpPHUH, U JIa)Ke OTYACTH B apu(pMETHKE U ajredpe, TBEpAO BEpA,
91O paboThl M0 0OOCHOBAHWIO TEOPUH MHOMKECTB MPHUBEIYT B KOHIIE
KOHIIOB K peaO IUTAIIH TEOPUH MHOXECTB B ITOTHOM (U IO KpaifHeH
Mepe MOYTH TOJTHOM) €€ KIaCCHIEeCKOM 00beMe. DTa IMO3HIIHS OTHIONb
HE ICKIII0YaeT TOTOBHOCTH HHTEPIPETHPOBATH TEOPUIO MHOKECTB COB-
CeM He TaK, KaKk 3TO OOBIYHO JENAETCs, 9TO COOTBETCTBYET, OUEBUIHO,
CYIIECTBYIOIIEH MOTPEOHOCTH B MEPECMOTPE MHTEPIPETAIINH JIOTHKH
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1 MaTeMaTuku BooOmie». [lepBast 4acTh 3TOro BRIBOMIA «...K pPeaOmim-
Taliy TEOPUH MHOXKECTB B ITOJIHOM (HJIH IO KpaifHel Mepe MOYTH TI0JI-
HOM) €€ KJIaCCHYECKOM O0BbEME. . .» KKETCS U3JIHIITHE ONTUMUCTUYHOMH,
TaK k€ KaK ¥ BO3MOXKHOCTb TIOJIHOTO TIEPECMOTPa MHTEPIPETAIIH JIO-
TUKU M MaTeMaTHKH, T.K. HUKAKUX YIa9HBIX WJIeH TakoTo MepecMoTpa
(u HarIpaBIIEHMIT) ITOKa JaXke HE MpocMaTpuBaeTcs. TeM He MeHee yke
HaIuio cebe MecTo HampaBjieHHne (HWxke OyAeT MpUBEAEH IMpuMep s
TEOPUU MHOXKECTB), 3aKJIIoUarolieecs B OoJiee MM MEHee JIOKaJIbHON
(hopmanmzanuy TON WM WHOM YacTu (pa3zeia) MaTeMaTuKh U h3yde-
HUU C ONpeneleHHON MeTamareMaTn4ecKol W (UiIocodCKod TOUKH
3peHus 3Toi 4yacTu (paszena), MpuuéM mocienHss (MeTaMaTeMaTHKa)
SIBIISIETCSl OOJlee WITM MEHee JIeJIOM NPUBBIYKHA U BKyca B3IIISA0B TOTO
WJIM WHOTO HCCIefoBaTelNs. B3anMOOTHOIIIEHHEe pa3InIHbIX MeTaMare-
MaTHYECKUX Pa3/ieioB TaKXKe MOXET M3y4yarbes ¢ (POopMaibHON TOYKH
3peHus (T.e. BO3HUKAeT MeTamareMaThka ()OpMalM30BAHHBIX CHCTEM
MeTaMaTeMaTuK).

CTOUT OTMETHTH, YTO COOCTBEHHO «...I[po0JIeMa yCTpaHEHUs Ia-
PalioKCOB (JTydIlie cka3aTh — MPOTHBOpeunil. — B.X.) moromiaercs 6o-
Jiee MUPOKO Tpo0IeMoit 000CHOBAaHMS MaTeMaTHKH U JOTHKH. KakoBa
npupona MaremMarnueckoil UCTUHbI? Kakoll CMBICT UMEIOT MaTeMaTH-
YecKre TPeUIOKEHHS ¥ Ha KaKOTO poja JI0Ka3aTelbCTBaX OHH OCHO-
BaHbI? C 3TOM MIMPOKOH TPOOIEMON MM KOMIUIEKCOM TpooOneM du-
nocodus uMeeT neno (1 OyIeT UMETh JeNI0 BCera Mo Mepe pa3BHTHUS
HAIIAX TPEJCTABICHNH O MPUPOIe MaTeMaTHYeCKoro 3HaHus. — B.X.)
HE3aBHCHUMO OT TOTO, YTO B OKPAaWHHBIX OOJIACTSIX MAaTeMAaTHKHU TOSBH-
JIMCh apaZoKChI (TpoTuBopedus. — B.X.)», cm. [3], c. 44. Huxe u Oyner
cZleTlaHa TOTBITKA TaKXkKe MPEJIOKUATh HEKUH BBIXOI A1 000CHOBaHUS
TEOPUU MHOXECTB U, CHavala, Juisd TIpuMepa, apuMeTHKH (HECMOTPs
Ha KKYIITYIOCS MMPOCTOTY MOCIEAHEN 1 TOTOBHOCTD MTPAKTHYECKU BCEX
MaTeMaTHKOB BEPUTh B HETIPOTHBOPEUYUBOCTH HEKOTOPOTO PACIITUPEHUS
apu(MeTHKH, 10Ka3aTeIbCTBO HEMPOTHBOPEYMBOCTH caMoil apudme-
TUKHA MOXXET OBITH JIAHO B paMKaX 3TOTO PACIIMPEHHS MPU YKa3aHHOM
(hakre Bepsl). Mcmonb3yst 3T0 MONIOKEHUE, MOYKHO TPUMEHUTH €TO JIJIs
apuMeTuKH ¢ To[IekKaIIeld WHTYUIIHOHUCTCKON JIOTHKOM, UMEHye-
Mmoii apudmerukoir ['eiituara HA. VIMEHHO IS MHTYHIIMOHHCTCKHX
CUCTEM, Yb€ 000CHOBaHUE TIOYEMY-TO B Hauaje BeKa BHI3bIBAJIO MEHb-
16 COMHEHHM, YeM CHCTEM KJIacCH4ecKux (cM, Hampumep [6], c.35,
KypCHUB BBEpXY U [7]).
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b. bazucHslii BapuanT ana HA.

OTO0 craHmapTHas akcuomaruueckas apudmeruka lleano, Ho B
3TOM CHCTEME CXeM aKCHOM KOTOPOW OTCYTCTBYET 3aKOH CHSATHS IBOM-
HOTO OTPHULIAHUS, TAK IIHUPOKO UCIONb3YEeMbIil B MaTeMaTH4eCKUX J0-
Ka3aTeIbCTBaXx. PaccCMOTPUM HEKOTOpbIE JOMOJHHUTEIbHbBIE MPUHLH-
B, 0 KOTOPBIX HESBHO LA pPedb, IPU YIOMHHAHUH (HIOCO(HCKUX
MCXOIHBIX NpUHIMIIOB bpayspa u MapkoBa-miaaiiero (anee mumem
npocTo «MapKoBy).

CT — ¢opmanbubiii Tesuc Yépua c BeiOopom: VxIyA (X,y)—
deVx3Ay({e}(x)=yrA(X,y)). [IpuBenéHnas 3anuch, KOHEYHO, HE SBIISA-
€TCsl TIOJTHOCTHIO (POPMATIM30BAaHHOM B SI3bIKE apU(PMETHKU U TpedyeT
nosicieHus. 1Ipeanonoxum, 9To mo BCSIKOMY HaTypalbHOMY YHUCITY X
MOXeT OBITh HAHJEHO HATypalbHOE YNCIO Y (MOXKET OBITh, HE ONHO!)
TaK, 4TO BBINOJHSETCS OTHoweHue A(X,y). Torma Tte3uc yTBepxaaer,
4yTO Hala€rcs pexypcuBHas QyHkuus f u3 HaTypajabHBIX YHCEN B Ha-
TypaJjbHble yncia (e€ réaeneB HoMep ecTh e), Takas, 4to eciu f(x)=y
(3mech IPOUCXOAUT BBHIOOP OJHOTO U3 CYIIHMX Y-OB), TO BBIIOJHSETCS
oTHouUIeHUE A(X,Y).

CT! — popmanbhsrii Te3uc Yépua ¢ eTMHCTBEHHOCTHIO B MTOCHLIKE:
Vx3Alyp(x,y)—IeVxIy({e} (x)=yrq@(X,y)), rae 3amuck A!x@(X) ecTb co-
kpamenue st popmyisl Ix(p(x)A Vy(p(y)—=x=y)).

Hetpynno Bunets, uro yxe teopust HA + CT! npotuBopeuur knac-
CHUYECKOI MareMaruke, cM. [4], c. 49. Takke HETpYIHO AOKa3aTh (CHOBA
cM. [4]), uto popmyna Vx-—p(x)—- - Vx@(x) He BeiBoautcs B IPC.
B HA + CT! naxe BBIBOAATCS OAHOBpEeMEHHO (hopmyibl — VxIyp(X,y)
u Vx-=3yp(X,y) 1511 HEKOTOPOH GOpMYITBI (.

Taxum o6pazom, Teopust HA + CT! cuinbHO OTIMYaeTcs OT Kiac-
cuueckoii apudpmeruku [leano u Tpebyer HOBOI HHTEpIIpETALIMH, KOTO-
past 1okHA OBITh HeKITaccu4eckoil. Takoit MHTepIpeTalluOHHON MojIe-
JBIO CIIY)KUT peKypcuBHas peanusyemocTs 1o Knunu. Onpenensiercs
MOHSTHE «HATYpaJIbHOE YUCIIO N peanu3yeT GopMyIy apuQpMETHKH >,
NPUYEM 3TO ONpEETIeHNE MOXKET ObITh JAHO KaK Ha COAEPKATEIbHOM,
Tak 1 Ha (pOopMaIM30BaHHOM YPOBHSX (T.€. Kak hopmyrna reopun HA).
Nmeer mecto dakt: ecnmu B HA + CT! BeBogmMa dopmyra ¢, To Torna
Haiinércs (3PPEKTUBHO 1O MOCTPOSHHUIO (POPMYITBI () YHCIO N TaKoe,
YTO «n peanusyeT @». TouHOe ompeneseHne U A0Ka3aTebCTBO 3TOTO
¢akra numeercs B [4]. Takum obpazom ,HA + CT! nenporuBopeunBa
otHocuTenbHO HA, KOoTOpasi, KOHEUHO, sIBIsieTcs NoATeopuei apudme-
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tuku [leano (o6o3naunm e€ PA). Jlanee, teopun HA + CT u HA +
CT! 001a1ar0T CBOMCTBAMH NU3BIOHKTUBHOCTHA U DK3UCTECHIIMAIHLHOC-
TH, T.e. ecnid B HA + CT BoiBomuTCS oV UIS 3aMKHYTBIX (POPMYIT
u 1, To B HA+CT BriBonutcs ¢ unu B HA+CT BeIBoguTcs 9 U COOT-
BETCTBYIOIIas GOpMysIa MOXKET ObITh TOUHO yka3aHa; ecau B HA+CT
BBIBOAUTCS 3aMKHYTas opmyna Ixq(x), To Haiiaercs Hatypan n (T.e.
TepM si3blka apudmeruku, nzodpaxamoumii B HA+CT HarypanbHOe
gucio n) takoid, 4o B HA+CT BeiBogmMa dopmyrna @(n). AHATOTHIHO
u nas reopun HA+CT! Hanuune cBONCTB AM3BbIOHKTUBHOCTU M K-
3UCTEHLUAIBHOCTH YKa3blBa€T HA CYIECTBEHHO MHTYMLIMOHUCTCKHUN
(a3 dexrusnsrit!) xapakrep Teopuit HA+CT u HA+CT!. cxonHas te-
opust HA Taxxe o01aaeT OTMEUEHHBIMH CBOMCTBaMH 3P PEeKTUBHOCTH
JIOTHYECKHX CBSA30K.

Paccmorpum Temepph Ba BapHaHTa NPUHLUMINA KOHCTPYKTUBHOIO
nogoopa (mpuanuna A.A.MapkoBa) ¥ HEKOTOPBIH puHIUI P, Kak aib-
TEpHATUBHBIN K NIEPBBIM ABYM. BOT TOuHBIE (hOpMYITHUPOBKH.

M* (cunbHBIN TEHUHTPAJCKUN TIPUHIIAT WA IPUHIIAIT KOHCTPYK-
TUBHOTO Moj100pa): Vx(p(X)V = (X)) A - —Ixp(x)—=Ixp(x).

Hanum HedopManbHbI KOMMEHTApUH B IOJIB3Y IPUEMIIEMOC-
TH 3TOTrO NMpUHIUIA. MBI LIar 3a maromM npoBepsieM UCTUHHOCTh
CBOMCTBA ((X) 7151 HATYPAJIbHBIX X (3TO BO3MOXXHO B CHJTY IIEPBOTO
YJIeHa MTOCBUIKH). DTOT MPOILECC HE MOXKET NPOAOJIKATHCS Heorpa-
HAYEHHO B CHJIy BTOPOTO KOHBIOHKTUBHOTO WICHA, M 3TO IJIaBHBIH
MOMEHT paccyxnaeHusi! Ho torma Ha HekoTOopoM miare HalA&Tcs
Takoe X, 4To Oyner BeImoHEHO (X). Ociabimennem M* sBusieTcst
M- = -3Ixp(x)—Ixp(x). 3aech ¢ — OeckBaHTOpHAs (MK pa3pe-
mumMas) gopmyna.

Pacemotpum emé npunnun P, kotopeiit umeer Bum: (—yP—ye
(y))—=3Ay(-y—¢ (y)), rae dhopmyna 1 He COIEPKHUT MEPEMEHHYIO Y
cBOOOAHO. 311€Ch MBI BIIEPBbIE CTAJKUBAEMCS C CUTYyalllel, Koraa AjIs
KOHCTPYKTUBHOT'O 0OOCHOBaHHMSI OepyTCsl HE BCE BBIYHMCIUMBIE (YHK-
1M, a TOJIBKO (PyHKIMU U3 3apaHee 3aaHHoro cemericTea. [Ipunnun P
BBIPa)KaeT HEKOTOPYIO Y3KOKOHCTPYKTHBHYIO TOUKY 3PEHHSI U IPOTHBO-
peunt M-, T.e. akcuomarnueckas teopust HA + CT + M~ + P — npotu-
BopeunBas reopust. OqHako Teopusi HA+CT+P paBHOHEIpOTHBOpEYH-
Ba ¢ apudmernxoit HA (cm. c. 62 u3 [4]).

CaenaeMm Tenepb HEKOTOphIE (HUIIOCOPCKUE BHIBOIBI, OCHOBBIBAIO-
IIMeCs Ha NPEICTaBICHHBIX MaTEMaTHYEeCKUX Pe3yNbTaTax:
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1. Teopuss HA sBnsieTcst 0a3uCHOW Teopueil: B He€ BepsAT Kak
«KJIaccuky» (kiaccuaeckas teopust uncen PA comepxur B cede HA B
SIBHOM BHIIE), TaK 1 KOHCTPYKTHBHCT (KOHCTPYKTHBH3M A.A.Mapkosa
MOXeT ObITh (popManm3oBaH nenukoMm B Teopunt HA + CT+ M~). B HA
BEPUT TAKX€ U AHTUTPAIULMOHHBIM KOHCTPYKTHBHCT, bW B3IJISABI
OIHCHIBAIOTCS Kakoi-nmbo cemanTukoii Teopun HA + CT + P, a Taxoke
U MCCIIEA0BATeNb, NPUACPKUBAIOLINNACS CEMaHTHYECKUX B3IVIAI0B Ha
apuMeTruKy Kak peanusyeMocTs (emeé oxHo pacmupenue HA, koto-
pOe MBI 311€Ch HE IPUBOIUM).

2. Pasznmuunble pacmmpenus HA, omnucaHHbIE BBILIE, SBISIOTCA
PaBHOHEIIPOTHBOPEUUBBIMHU (T.€. OTHOCHUTEIBHO HENPOTUBOPEUMBBI).
Kak n3BecTHO, pemuTh BOpoc 00 a0CONMIOTHONH HEMPOTHBOPEYNBOCTH
710001 U3 ATUX apUPMETUIECKUX TEOPUH B paMKax 3TOH e TeOpHH (U,
CJIEIOBATENILHO, U JI000 Ipyroi U3 MpenCTaBICHHBIX), HE MPEACTaB-
JsieTcsl BO3MOXHBIM (BTopast TeopeMa ['€nens). [lostomy nponsHocu-
Mmas nHorna ¢ppaza «HA (umu PA nnm emé kakas-ni0o U3 3TUX TEOpHid)
HETPOTHBOPEUNBa» MPOCTO HEBEPHA.

3. B pe3ynbTare ONMUMCaHHOTO BBIIIE HCCISIOBAHHS PA3HBIX PACILIH-
pernii HA Mbl BuauM, 4TO Bce paclIMpeHus: apupMETUKU HUYEM He
JydIle OTHO KaKoTo-IuOO APYroro (C TOYKU 3PEHUs] HENPOTUBOPEUH-
BOCTH) U IIPONOBEAOBAHKE» B3MNISA, UTO «CYLIECTBYET €AUHCTBEHHO
npaBWIbHAs apuMETHKa», IPOCTO JHUIIEHO CMBICHIA A0 TeX MOop, IoKa
MBI HE TPHUBEIEM KaKUX-THOO IOMOJHHUTENbHBIX JOBOZOB B IONbB3Y
9TOH caMOii «IIPaBUIBHOM» apU(PMETHUKU UM HE YTOYHUM CMBICH Tep-
MHHA «IIPABUIBHBI.

4. L1eHHOCTD B TaKOTO PO/Ia UCCIIEIOBAHUSX MIPEACTABIISIET UMEHHO
BOIIPOC O B3aMMOOTHOLICHHUSAX PA3JIMYHBIX TEOPUH, CBOASLIMNACS, KaK
NPaBWIIO, K BONIPOCY HONYyYEHHsI CaMbIX Pa3HOOOpa3HbIX (10 YPOBHIO
addexruBHOCTH (IpH MccnenoBaHmsx HA u e€ pacmupenuii mocien-
Hee UMeeT MECTO B I0BOJIbHO Ipy0oii opme, U cuTyaurss U3MEHIETCs
npu nepexozie K 6oJiee BEHICOKUM TEOPHSIM, HalpUMED, HHTYUILIOHHUCT-
cKkoMy aHanu3y)) moneneit st HA. Harmpumep, MOXHO 10Ka3aTh, 9TO B
HA He nMmeeT MecTa IPUHIMI HAUMEHBLIETO 3JIEMEHTA, KJIACCUYECKH,
KOHEYHO, BEPHBIH.

B 3akmouenue nyHkTa b. oTMeTHM, 4TO BCe pe3yabTaThl, KOTOPbIE
npuBeneHs! 3aeck 411 HA u e€ pacmupeHuii, MOryT OBITh «ITOZHSATHD)
Ha YpOBEHb OECTHIIOBOM Teopuu MHOXeCTB THmna Llepmeno-Dpenkens
¢ nmojyexaieid nHTyuuonucTckoil norukod ZFI. Kakue umeHHo u3
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PE3YNNBTATOB MOXKHO «IOAHATH» M TOYHBIE MaTeMAaTUYECKUA U (HITO-
co(hCKUI CMBICT UX JUISI TEOPHK MHOXKECTB MBI OTMIIEM HUKE, OTHAKO
OTMETHUM, YTO FeHepalibHasl TMHUS ITOJX0/a 10 CO3AaHuI0 Oa3uCHOM Te-
opuu OyZIeT CoXpaHeHa.

B. ba3zucHbIil BapMaHT aKCHOMAarHMYeCKOM TEOPUU MHOXECTB
ZF1 + DCS.

K momomauTensubiM npuamImnam, kotopsie HE Bxomst B 6a3ucHbIi
BapHaHT TEOPUH MHOXKECTB C MHTYHLIMOHUCTCKON JIOTMKOM, OTHOCATCS
00a Bua Tezuca Y€pyua, onucaHHbIC BhIIIE U UMEIOIINE TPESIKHUI BH]I,
T.K. JUIS TIPOCTOTHI 3aIIUCH MOYKHO CUHTATh, YTO SI3bIK TEOPUU ZFIR +
DCS conepxut aBa copra MEepeMEHHBIX: 0 HaTypaJIbHBIM YHCIaM U
no MHO)kecTBaM. OHAKO B COOTBETCTBYMOMIIEH (hopMyie MOTYT IpH-
CYTCTBOBATh MapaMeTpPhI TI0 JIOOBIM COpPTaM MepeMeHHbIX! DTH ke 3a-
MeUYaHHs OTHOCATCS U K claboMy U CHIIbHOMY NMPHHLUIIaM MapKoBa.

UP (mpuHUMT yHUGDOPMU3ALUH). DTOT IPUHLIUI BIICPBbIE MOSBIIS-
eTcs B 0HOH 13 pabot A.TpyncTpsl o apudMeTHKe BTOPOTO TOPSIKa
C COpTaMH MEepEeMEHHBIX M0 HATypaJbHBIM YHCIAM U 110 MHO)XKECTBaM
HaTypallbHBIX Yucell. B s3bIKe Hallleil TEOPUN OH HMEET BUL:

UP (wmu U) Vx3dng(x,n) — InVxq(x, n),

IJi€ X — IepeMEeHHasl 10 MHOXKECTBaM, N — 110 HATYpaJbHBIM YHC-
nam; GopMmylia ¢ MOXKET COCPXKaTh IMapaMeTphl J00ro copra. IToT
MPUHLUI IPOTUBOPEUUT KIACCUYECKON TEOPUH MHOXKECTB, T.K. YTBEPIK-
JTAeT, 9TO €CJIM ISl BCSKOTO MHOXKECTBA X (HE HATypaJIbHOTO 4wmciial)
HalIETCs HATYpalbHOE YMCIIO N TaK, YTO BBITOIHSAETCS COOTHOIICHHE
@(X,n) (HarIOMHUM, YTO () MOXKET COZAEP)KaTh W JIPyTHe IMapameTpsl),
TO HaWAETCS €IMHOE A BCEX MHOXKECTB X TaKO€ HATYpaJbHOE YHCIIO
n, yTo Oyxer BeimodaHeHo (X,n). [Tpunnun UP «roBoput», 4to MHO-
JKECTBA, C UHTYUIMOHUCTCKON TOYKU 3PEHMSI IOHUMAEMbIE KAK CBOMC-
TBa («BUABI»), KOTOPHIE MPUCYIIA MaTeMaTHYeCKUM O00bEKTaM, HOCST
pacIuIbIBYaThIi, HEUETKUM Xapakrep. HaTypanbHble ynciia, KOHEUHO e
(xax 1 B HA), — KOHCTpYKTUBHBIE 00beKThI. C1a0blii BapUaHT MPUHIIA-
na yaudopmuzaun UP! comep Ut B mOChUIKe MPUHIHINA TpeOOBaHNE
CYIIECTBOBaHUS €AMHCTBEHHOTO N, T.€. BHIOOP OTCYTCTBYET.

HakoHer1, yacTHBIN BUJI aKCUOMBI BBIOOpA:

ACNN: Vm3ng(m,n) — Jz(z — pyuakmus u3 N—N)Vm ¢ (m, z(m)).
HedopmanbHo: ecnu U1 BCSIKOTO HaTYpajIbHOTO YKCIia M HaWAET-

Csl HaTypaJIbHOE YKCIIO N TaK, YTO BHIMOIHEHO (p, TO HAHAETCS QPyHKITUSA
13 HATYpaJbHBIX YUCEN B HATYpAJIbHBIE YHCIIA, KOTOpas IO BCIKOMY m
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BBIIAET TpeOyeMoe N (34eCh OCYLIECTBISIETCS BEIOOP €AMHOTO N, a T.K.
MHTYMLMOHUCTCKY NPUHLIUI HAUMEHBIIEr0 He BEPEH, TO CXEMbI IpU-
HIMIIOB 0€3 eIMHCTBEHHOCTH BCEIAa CUIIbHEE IPUHIUIIOB C €ANHCTBEH-
HOCTBI0; HIKe OyIyT NPUBEIEHBI COOTBETCTBYIOLINE MaTeMaTHUECKUE
pE3yNbTaTHI).

PaccmoTpum emé oauH, KIacCU4eCKH BEpPHbIN, IPUHLMII, KOTOPBI
MBI 100aBUM B 0a3UCHBIN BapHaHT TEOPHH MHOXECTB — IIPUHLIMIT ABOM-
Horo pononHeHus MHoxecTB DCS: VadxVy(yE x <= —-x€E a), koro-
PBIif 3amicaH 34€ech, I KPaTKOCTH, TaKKe B OHOCOPTHOM SI3BIKE TEO-
PHUU MHOXKECTB U YTBEPXKIAET, UTO JUIS KaXKI0T0 MHOXKECTBA CYLIECTBYET
MHOYKECTBO €ro «He-He» dneMeHToB. [lomyuaemyio Teopuro (3T0 U ecTh
Gasucubii Bapuant!) ZFI, + DCS o6o3naunm, 1iis kparkocty, bB.

CraenaeMm oHO 3aMedaHue, CBA3aHHOE ¢ MHAEKCOM R B 00o3Haue-
Huu ZFL,. Cxema akcoM TI0ICTaHOBKH U3 KJIACCHYECKOTO BapHaHTa Te-
opuun MHOxkecTB ZF Ilepmeno-Dpenkenst B UHTYMIUOHUCTCKOM JIOTHKE
pacnazaercs (B CUIly HapyLICHHUS 3aKOHA CYIIECTBOBAHMS HaHMEHbLIE-
T'O 2JIEMEHTA) Ha CXEMY «IIOJICTaHOBKM» U CXEMY «COOHpaHHUs», KOTO-
pble He SKBUBAJICHTHBI B UHTyHLIHOHM3ME. [IpuBeném 3anuce 3Tux cxem
AKCHOM B SI3bIKE C OIHMM COPTOM MEPEMEHHBIX — II0 MHOXECTBAM.

Cobupanue (collection): Vx& adyp(x,y) — IABVxE adye Bo(x,y);
3[€Ch, KaK BCETAa, IPOMCXOIUT BBIOOP OAHOTO U3 CYIIHX Y, a 3TO HHTY-
UIMOHUCTCKH CUJIbHEE, T.K. IPHHLUI HAUMEHBLIETO 3JIeMEHTa UHTYHU-
LIMOHHCTCKH JIOXKEH.

IMoacranoBka (replacement): Vx& adlyp(x,y) — IBVxE adye
Bo(x,y). ba3ucHsblil BapuanT BB BKIIO4aeT MMEHHO CXEMY «IIOACTa-
HOBKH», HO HE CXEMY «COOMpaHUI».

I'. IlpuBeném odeHb KpaTKyIO CBOIKY pPe3ylbTaTroB U Oa3ucHO-
ro Bapuanrta teopuu BB, ¢ yuérom 3aMeuaHus, caeIaHHOTO B paselie
00 MHTYHLIMOHUCTCKOH apu(METUKE PO TEOPHUI0 MHOXKECTB (0 «II0.-
HSTHW) PE3YJIbTaTOB Ha YPOBEHb TEOPHHM MHOXECTB). DTO IOCTaTOU-
HO CHJIBHBIA BapHaHT, T.K. Teopusi ZF paBHOHENPOTHBOPEUHBA C HUM.
BB nomnyckaeT pa3nuuHOrO poAa PaclInpeHus, CBsI3aHHbIE HE TOIBKO C
NpUBEIEHHBIMHY BBIIIE IPUHLUUIIAMH, HO M C XOPOLIO U3BECTHBIMH MPU-
HIMIIAMH UHTYULHOHUCTCKOTO aHAN3a, CM. [4] (B 3TOM ciiydae TeXHU-
YECKH IPOIIIEe PACCMATPUBATh CUCTEMY C TPEMS COPTaMH MEPEMEHHBIX
(moOaBinsieTcst COPT MEPEMEHHBIX MM JUIA (QGYHKUUI U3 HaTypalbHBIX
Yyces B HaTypalibHbIE, WM COPT AJsl MHOXECTB HATypaJbHbBIX YHCEI
(«cmenuii»))). TlomHyI0 CBOAKY WMEIOMIMXCS Pe3ybTaToB (TIONYy4eH-
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HBIX HE TOJIBKO aBTOPOM, HO B JIUTEpAType 3a MOCIEAHNE 35 JIeT) MOX-
HO HaiTH B [5] (HM*ke OyneT JaH CIIMCOK OCHOBHBIX Pe3yJIbTaTOB aBTOpa
u3 [5]). Urak, nns reopun BB Obimn:

WCCJIEIOBAaHbl CBOWMCTBAa KJlacCa OPAWMHAIIOB B TEOPUH MHO-
J)KECTB C WHTYHIIMOHHUCTCKON JIOTUKOW; JaHO WHTYHIIMOHHUCTCKOE
JIOKa3aTeIbCTBO COBMECTHOCTH Te3uca U€pua ¢ BRIOOPOM ¢ Teopu-
el MmHO)kecTB BB;

WCCIIEZIOBaHBl COOTHOIICHHUS PsAa JIOTONHUTENBHBIX ITOCTYIIATOB
WHTYUIIHOHUCTCKOTO, KOHCTPYKTUBHOTO M TEOPETHKO-MHOKECTBEHHO-
ro Xapakrepa B 0a3WCHOM BapuaHTe TEOPHH MHOXKECTB C MHTYHIINO-
HUCTCKOMH Jorukoit BB; nokazana He3aBHCHUMOCTh CHIIBHOTO ITPHHIIATIA
yHIpOpMH3aHH 0T Te3nca Y€pua ¢ BEIOOpoM B Teopru MHOXKeCTB BB
0e3 aKCMOMBI O0BEMHOCTH;

JIOKa3aHa HE3aBUCUMOCTh CXEMBbI COOMpAHUs OT MPHHIIUIIA JTBOH-
HOTO JIOTIONTHEHUS MHOKECTB U 0OpaTHO B TEOPHH MHOXKECTB C TOJIe-
JKaleil MHTYUIUOHUCTCKON JIOTUKOM;

JI0Ka3aHa JOITyCTUMOCTh MpaBmiia MapKoBa ¢ mapaMeTpaMu TONb-
KO 110 MHOXKECTBAM B paccMaTpHUBaeMOM BapHAHTE TEOPUU MHOXKECTB;
MOCTPOCHBI 000OIIEHHBIE MOIENH THIIA TPEIUKATOB PEaNn3yeMOCTH
JUTSE TEOPUN MHOXKECTB;

WCCIIeZIOBaH OTPaHWYEHHBIH BapHaHT aKCHOMBI BbIOOpa B (opme
AC_ Ha BONPOC €ro COBMECTHOCTH M HE3aBUCUMOCTH C TEOPUEN MHO-
’KECTB C HHTYULIMOHUCTCKOU Jorukoii bB;

MPEUIOKEH MHTYUIIMOHUCTCKUNA BapUaHT ISl KIACCHYECKOW Te-
opuu MHOXxecTB KyaiiHa M J0Ka3aHa HENPOTUBOPEUYMBOCTH KJIACCH-
yeckoir Teopun NF OTHOCHTENBHO 3TOTO BapuaHTa; MOCTPOCH Kiacc
(hyHKIIMOHATBHBIX anreOpandecKux MOJeNeH IUIsi HHTYUITHOHUCTCKON
TEOPUU MHOXKECTB C MPHHIIUIIOM ABOWHOTO JOTIOJTHEHUS MHOXECTB U
JIoKa3aHa TeopeMa 0 KOPPEKTHOCTH JIJIsl 3TOTO Kiacca MOJIEINeH;

JI0Ka3aHo, YTO MTpUX-peannzyeMocTs Kinau He sBnseTcs (yHK-
[IUOHAJILHOH anredpandeckoit Moaenbio ais apupmetnkn HA.

Kak yxe oTmeuanocs, 6oiee OIHYI0 CBOAKY HMEIOIIUXCS PE3YiThb-
TaTOB U METOAOB UX JOKA3aTEIbCTBA MOKHO HAWTHU B [5], HO HY>KHO OT-
METHTb, YTO COBCEM HEJAaBHO aBTOPOM TIOIYYECHO YCHIIEHHE Pe3ylbTara
0 HEeBBIBOIMMOCTU U3 Teopuu BB — akcmoma o00bémMHOCTH + Te3uc
Yépua cxeMbl CHJIBHOTO MPUHIUNA YHH(OPMH3AIUH (CM. BBIIIE).
YcuneHne coCTOUT B TOM, YTO PE3YJbTAaT OCTAETCS BEPHBIM H B IIPH-
CYTCTBUHU AKCHOMBbI 00bEMHOCTH.
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3. HexoTopble BHIBOIBI: KaKoOe ke 000CHOBaHUE
npeajiaraercs

Wrak, ¢ 0HOI CTOPOHBI, BO3BPAT K KAHTOPOBCKOMY («HAUBHOMYY)
BapHaHTy TEOPUU MHOXKECTB HEBO3MOKEH. C IPyrod CTOPOHBI, SICHO,
YTO TOKa HeT (¥, Ha HaIll B3MJISA/], U He MOKET OBITh) TAKOTO BBIXO/IA U3
CO3JIABIIIETOCS MOJIOKEHUS, KOTOPBIA ObI YCTPOHJI BCeX (XOTs OBI MOTO-
MY, YTO HET HUKAKOW BO3MOYKHOCTH J0Ka3aTh HENPOTUBOPEYUBOCTD HE
TOJILKO TCOPUU MHOXKECTB (UHMTAl: BCeW MaTeMaTHKH ), HO U JaKe MaJio-
MaJbCKU COAEPIKATEIBHON aKCHOMAaTUYECKOU Teopur). YTo ke MOXKHO
NPEANPHUHSTE B TaKoW cutyanuu? Kaxercs ecTecTBEeHHBIM 00paTHThCS
K TaKUM MaTeMaTHY€CKUM IPUHILINIIAM, KOTOPHIE HE BBI3BIBAIOT CHJIb-
HBIX COMHCHUH HU CO CTOPOHBI MAaTE€MaTHKOB, HU CO CTOPOHBI (PHIIO-
coor-maremarkoB. [loxoxkast cuTyalusi Kak pa3 MPONOBEIOBAIACH
camuMm J[.I'unpOeproM, U CIIOp COCTOSUT TOJNBKO B TOM, KaKHE WUMEHHO
MPUHUMUIIBI U METOABI, UCHOJIb3YEMbIE B MAaT€MaTUKE, MOKHO CUUTAaTh
(uHUTHEIME (unTail: HanEXHBIME). IMEHHO Takoro poja Mmomxoj, HO
TOJBKO B (JOPMAaIM30BAHHOM M JJOCTATOYHO A(PPEKTHBHOM (HEKJIACCH-
YECKOM) aKCHOMAaTHYEeCKOM BapHaHTE, W MPEJIaraeTcsl B JAHHOM CO00-
meHny. KOHKpeTHO: BCA BHENIHSISI MeTAMaTeMaTHKA J10/KHA yKJa-
IBIBATBHCS B paMKM akcuoMatu4deckoi cucrembl bB. [locnennss ne
SIBIISICTCSI YUEM-TO 3aCTHIBIIUM U MOXKET PACHIUPITHCS (MM CYXKAThCH)
B 3aBUCHUMOCTH OT TOJy4YaeMbIX B MaTeMaTuke (B MEPBYIO Ouepellb, B
TEOPUHM MHOXECTB C WHTYHIIMOHHCTCKOM JIOTUKOW) PE3yIBTaToOB M I10-
JIOKCHUIA.
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