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YIK 519. 50

B x0de pazsutus Teopuu MHONCECT8, KOTOPAA ABAAETCS OCHO-
806 nOCTPOeHUs GONBUWUKCTBA MATEMATUYECKUX OUCYUNAUKH, BO3HUK-
AU 4pe3BbIALIHO CAOJCHbIe npobaembl HenpoTusopedusocTu. Kuuea
npedcrasaser co6oi Haubolee nOAHbLUL u3 cywecrsyrouwux 00630p
uccare0o8anull, BbI38AHHbLX K MU3HU ITOL npobaemarukod; e Hel
ONUCLIBAIOTC U CPABHUBAIOTCA Mexndy co6ol ece BaxcHelulue Cu-
CTeMbl QKCUOMATUYECKOL Teopuu MHOscecT8. bBoavwoe enumarue
yOeseHo npuaoscenuro udeil U MeTOO008 MATEMATUYECKOU ANO2UKU 8
PABAULHBLY  HANPABAEHUSX UCCAe008AHULL NO OCHOBAHUSM MaTema-
Tuky (A02ULU3M, UHTYULUORUM, OPMALUIM).

Knuea, crabocennas OOWLUPHOIM CRUCKOM AuTeparypol, npeod-
CTABARET YEHHOCTb OAS MATCMATUKOB, 3AHUMAIOUUXCS OCHOBAHUAMU
MATeMATUKL W CBA3AHHBIMU C HUMU BORPOCAMU MATEMATU4ECKOU
Ao2uKu, a Takxe O0as ¢puarocogpoe u npedcrasureneii Opyeux cne-
YUAALHOCTel, uMerouux OTHOUleHUe K MeT000A02u4eckum npob.ae-
MAM MATEMATUKU.

Pedafcuuﬂ AUTepaTypol no martemarudecKum Haykam



OT PEOJAKTOPA
IIEPEBOIOA

ITpennaraemMass BHUMaHHIO uuTarenss KuHura A. DpeHkens u
H. bap-Xunnena «OcHOBaHHSI TEOPHH MHOXKECTB» IPEJCTABJSET
co6oif BecbMa MNOJHBINH 0630p pe3y/abTaToOB, NOJYUEHHBIX B OCHOBa-
HUSIX TEODHH MHOXECTB KO BpeMeHH Bbixoxa kuuru (1958 r.);
KpPOMe TOro, B Hell H3JaraloTcsi BCe Te KOHIENIHM OCHOBAaHUH MaTe-
MaTHKH, KOTOpble ObIM CKOJbKO-HUOGYIb pa3BHTBHI B JIUTEPAType
K koHLy 1957 r.

A. ®Dpenxenb H3BeCTeH INpexJe BCEro Kak OLHH H3 aBTOPOB
BeCbMa pacnpocTPaHeHHOH H BaXKHOH cHcTeMbl akcuom llep-
Mesio — P peHKess A5 Teopud MHOXecTB. (B Hacrosiliell xuHure sra
cucreMa HasbiBaercs cucremod llepwmeso, unu mpocro Z.) Ewmy
NPUHAIJIEKHUT 3acayra BBEIEHUS «aKCHOM MOJCTAHOBKH» B 3Ty CH-
cremy. OH H3BeCTeH W APYTUMU JOCTHKEHHSIMH B aKCHOMAaTHYECKOH
TEOPHH MHOXECTB — TaK, eMy NPHHAIJIEKUT njess MeToaa aBTOMOp-
(hu3MOB YHHUBepCcaJbHOIl 06J1acTH, HCHOJb3yeMass OGLIYHO Has JO-
Ka3aTesjbCTBA HE3aBHCHMOCTH aKCHOMBI Bbibopa u T. m. M. Bap-Xua-
JleJl SIBJISIETCSI M3BECTHBIM CIENHaHCTOM B 00JIaCTH CEMHOTHKH, €ro
HMsl HIMPOKO M3BECTHO JIHHTBHCTAM; B TO e BPeMsS y HEro UMeIoTCs
BaXHble HIeH B 06JACTH TeOpHH OmNpeleNeHydll (HaNmpuMmep, eMy
NpHHALNEXKHT 3aMeUaHHe O TOM, YTO KPYrH B OIpefeJeHHsIX 4acTo
MOXKHC TPEOJO0JIeTh, MPHUAAB TAKHM <«IIOPOYHBIM» OMNpeaeeHHsIM
$hopMy pEeKYpCHUBHBIX).

Hacrosimass xHura sBjasieTcs eLUHCTBEHHOH MoOHOrpacdueil 1o
OCHOBAHUSM TEOPHH MHOXKECTB, MOSBUBIIEHCH 32 NOCJENHHE Jecs-
THJIETHS U He CBSI3aHHON CJIMIIKOM TECHO C KaKoH-n1ub0 onpemeseH-
HOH Kouuenuueil. (B Apyrux KHWrax, B KOTOPBIX OOCTOSITENBHO
TPaKTyeTCs aKCHOMAaTrHueckoe IOCTPOEHHe TeOPHH MHOXKeCTB, a TaK-
e MaTeMaTHKH Ha ee OcHOBe — HampuMep, B «Logic for mathema-
ticians» Poccepa n «-lathematical Logic» u «Set theory and its
logic» KyaiiHa, — uccaenoBanue orpanudeno cucremoit New Foun-
dations u poxcTBeHHbIMH eft cucremamu. IIpeBocxonHast MoHO-
rpadus Bephaiica «Axiomatic Set Theory» mocBsilieHa HCKIIOYH-
TeJbHO TeOPEeTHKO-MHOXKeCTBeHHO! cucteme DBepirafica. MssecrHyio
Gpomtopy Max-Hotona u Xao Bana «AKcHOMaTHYecKHe CHCTEMbI
TEeCPUH MHOXKeCTB» TPYAHO Ha3BaTb MoOHoOrpaduei.)
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Caenyer 3aMeTHTb, UTO aBTOPbl, KaK NPaBHJIO, BO3JEpPKHBAIOT-
cfl OT H3JIOXKEHHS CKOJbKO-HHOYAb CJOMKHBIX J0Ka3aTeNbCTB; KHUTA,
B KOTOpDOH pa3HOCTOpPOHHHH 0630p HCCAelOBaHHH MO OCHOBaHHSIM
TEOPHH MHOXECTB COIPOBOXKAAJCA Obl JOCTATOUHO NMOAPOOHLIM H3-
JOXEHHEM J0Ka3aTeJbCTB HMEIOLIUXCS TeopeM, elle HHKeM He
6bi1a Hanucana. (ABTOp 3THX CTPOK HajeeTcs, YTO 3TOT npobei
6ymer BCKOpe BOCIIOJHEH.) B HEKOTOpHIX c/l1yuasix aBTOPHI TPAKTYIOT
BOMpPOCHL CAMLIKOM Gerjgo (3TO OTHOCHTCSt K pa6oTaM 06 akcuoMa-
thkax a4s New Foundations). B cBsi3u ¢ 3TuMu npo6ieMaMu 4uta-
TENI0 PEKOMEHAYeTCsl NPONOJKHTb H3yuyeHHe pacCMaTPUBAaeMbIX
BOINPOCOB, PYKOBOJCTBYsICb OOGIIMPHOH Oubauorpaduei, comepxa-
mefica B KOHIe 3TOH KHUru. DTa Gubauorpacdus npeacrabisieT
co60H GOJBIIYIO CAMOCTOATENbHYIO LeHHOCTb. [lepeBOAUUK U penak-
TOp MepeBONa CTPEMWJIHCb OXBATHTb B JONOJHHTENbHOH Gub/HO-
rpaduy, cOCTaBJeHHOH K PYCCKOMY H3JaHHUIO, JINTEPATYpPY, NOSIBUB-
myrocs HaunHasa ¢ 1958 r., ¢ To# ke NMOMHOTOH, KOTOpas 6bl1a J0-
CTUTHYTa aBTOpaMu O OTHOLIEHHIO K OoJiee paHHEMY NEePHOAY.

KoHeuHo, pe3ysabTaThl W KOHLEMNIHH, BO3HHUKIIHE HAYWHAs C
1958 r., He MOoraH GHITh OoTOGpaxkenbl aBropamu. O6G 3THX pe3y.ib-
TaTaX H KOHUEMUIHSX (B WAaCTHOCTH O MPHUHAAJexallell aBTOPY 3THX
CTPOK YJbTPAHHTYHUHOHHUCTCKON KOHLENUHH OOOCHOBAHUS CHCTEMB
Llepmeno — ®penkenst) coobiiaercss B NPUMEYaHHsX MepPeBOAYHKA
U penakropa nepeBoja. Pasymeercs, 35TH NpHMeYaHHs He IIpeTeH-
LYIOT Ha HCUEpIBIBAIOINUMN XapakTep. BaxkHeHWHMM M3 YNOMSIHYTHIX
pesynbTaToB siBjsiercss pedynbrar Kosna (1963—64) o nesaBucu-
MOCTH aKCHOMbI BbiGOpa W KOHTHHYYM THIOTe3bl B cucTeMe Llepme-
a0 — dpeHkeds.

A. C. Ecenun-Boabnun



NPEOAHUCJ/TIOBHUE

Dra KHHra nosiBUJach POBHO TOJICTOJNETHS CIYCTsl MOCJAEe TOTO,
kak (B 1908 r.) TeopHs MHOXeCTB B CBOeil NepBOHAYAJbLHON KaHTO-
pOBCKO#l (hopMe, HCNBITAB CHJbHbIE NOTPSCEHHS] CO CTOPOHB AHTH-
HoMuil, Oblla KODEeHHBIM 06pa3oM peKOHCTpynpoBaHa bBpayspowm,
Paccenom u llepmeno. OcHOBHOe cojpep:KaHHe KHHUTH COCTaBJsIeT
OnMMcaHUe 3THX BECbMAa Pa3JHYHBIX H HE3aBUCHMO Pa3paboTaHHBIX OA-
XOJI0B CO BCEMH HX PAa3BETBJEHHUSIMH H MOCJENYIOIIUM COAUINCEHUEM.

Knaura 3azyMaHa KakK cepbe3HblH YyyeOHHK [Js1 aclHpPaHTOB-
MaTeMaTHKOB ¥ (UI0COPOB, N0 HEKOTOPOH CTEeNeHH 3HAKOMBIX C
3J1EMEHTAMH TEOPHM MHOXKECTB U — XKeJaTeJbHO, HO He 00s3aTesb-
HO — C 3/IeMEHTAMH CHMBOJIHYECKOH JIOTHKH, OHa MOXKEeT TakKikKe
CYHUTb CIPaBOYHHKOM AJISI TeX, KTO XOYeT 3aHHMAaThCs MCCIEN0-
BAHUSMH I10 OCHOBAHHAM Teopuu MHOKecTB. ONHAKO MBI XOTeNH
6bl TpefoCTepeYb YUTaTessl, YTOObl OH He YUTas] (M He LHUTHPOBAJ)
nocnenHuit, «@uaocopckuii» naparpad, npexae YeM OH YCBOUT
comep:xaHue BceH KHuru. He cayuaiiHO 3TOT naparpad momeuieH B
KOHIle KHHTH. |

B 1952 r. crapwuil n3 aBTopoB B npenuciaoBuu x Abstract Sef
Theory (1953) coo6wun o npeanosaraeMoil NyGJHKALNK CHELHATb*
HOTO JOMOJHHTENbHOTO TOMa, MOCBSLIEHHOTO 0630py pasiHuHbIX
acrneKTOB TEODUH MHOXKECTB, B YACTHOCTH BCeX CBSI3aHHBIX C Hel
Joruyeckux npobsem. B cooTBeTCTBUH C yKa3aHHOH LeJblo B Ou-
6auorpaduio k Abstract Set Theory GblayM BKIIOYEHbB MHOTOUHMC/IEH-
Hble pab6oThl, ony6.auKoBaHHble f0 1950 r., oTHocsuMecss K mpobJe-
MaM, KOTOpble Mpe/nonaranocb o6CynuTb B MOCJELYIOILEM TOME.

Tem BpeMmeHeM, 04HaKO, NMOSIBUAOCH HECKOJBKO MPEBOCXOMHBIX
paboT KaK Ha AHIJIMIACKOM, TaK H Ha OPYrux s3blkax. Psg u3 Hux
HOCHUT ' Xapakrep YueGHHKOB IO MaTeMaTHUeCKOH JIOTHKe, MeTaMa-
TeMaTHKe U OCHOBAHUSIM MaTeMaTHKH; APYrue IpeacTaBJsioT coboi
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MOHOTpacuH, B KOTOPBLIX pacCMaTPHBAIOTCS H36paHHbIE BOMPOCH 3THX
aucuunaud. M3 yuebuukoB ynomsineM toabko [ntroduction to the
foundations of mathematics Yunnepa (1952) '), Introduction to
metamathematics  Kauun (1952) 2), Logic for mathematicians
Poccepa (1953) 3) u Introduction to mathematical logic Yépua
(1956) ¢); u3 wmonorpaduit: Sentences undecidable in formalized
arithmetic MoctoBckoro (1952) ), Undecidables theories Tapckoro
(coBmectHo ¢ Moctosckum u P. M. PoGunconom) (1953) ¢), Ma-
thematische Logik Tepmeca u lonbua (1952) 7), Teopuro areopup-
nos Mapxosa (1954) 8) u Les limitations internes der formalis-
mes Jlanpuepa (1957) °).

D10 oTpagHOe OGCTOSITENbCTBO IO3BOJNHAO0 HAM 3HAYMTENbHO
Cy3uTb paMKu HacTtoseill kHurd. B ra. III u V Bmecto mpeamona-
TaBIIEroCsl paHee COBEPLIEHHO CAMOCTOSITENbHOTO W BIIOJIHE HCYep-
nbiBaoLlero 0630pa BONPOCOB MAaTEeMAaTHYECKOH JIOTHKH, MeTaMare-
MATHKH U CEMAaHTHKHU OGCYXAAIOTCs Tenepb JHUIIb HEKOTOPLIE, BaXK-
Hefllllne M3 3THX BONPOCOB, YyXKe€ pPACCMOTPEHHBIX B YIOMSIHYTHIX
KHUTaX; KpOMe TOrO, M3J1araioTcsi TOUYKH 3peHHsl, He OXBaueHHble
3TUMH kHuTaMmu. [ntuitionism Telitunra (1956) '°) nossosua orpa-
HUuuTh . IV o6cyxKiaeHHeM CaMblX OCHOB HHTYUIIHOHM3Ma. AKcu-
OMaTHyeCKHe OCHOBAHHS TEOPHH MHOXKECTB, KOTOPHIM MOCBsLIeHa
ra. 11, paccMarpuBaioTcst TeM He MeHee BO BCeX JeTaJsiX; Bcs IyaBa
HanucaHa Tak, 4yToObl ee MOr NPOYECTb HAUHHAIOUIHHN, 3HAKOMBIN
Julb ¢ Hayanamu Teopuu Kanropa. Haxkownen, ra. I okaszanoch Bo3-
MOXHbBIM CBECTH K MHHHMYMY, HOCTATOYHOMY, YTOGbI JaTh 4YHTa-
TeJNI0 [peldCTaBJieHHe O BAXKHOCTH AaHTHHOMHH Kak (aKTOpOB He-
NPUATHBIX U B TO e BPeMs MJOJOTBOPHbIX. XOTS B pe3yJbTare
BCEX 3THX HU3MEHEHHH JaHHAasl KHUra yTpaTuja IepBOHAuyaJbHO 3a-

1) Yunnep, 52; o6GosHaueHusi, UCHOJb3yeMble MPH CCIIKAX HA JHUTEpaTypy,
pasbsicHsiioress Ha crp. 11 (momerp. mpum. 1) u Ha crp. 13 (moactp. mpum. 2).—
Ilpum. nepes.

2y Knunu, 52. — Ipum. nepes.

3) Poccep, 53. — ITpun. nepes.

4) Uépu, 56. — [Tpun. nepes.

%) Mocrosekuit, 52. — ITpun. nepes.

6) Tapckuit — MocroBckuit — P. Po6uncon, 53. — I[Ipun. nepes.

")y F'epmec — Wloaby, 52. — [Ipun. nepes.

8) Mapkos, 54. — IIpun. nepes.

9) Jlappuep, 57. — Ilpum. nepes.

10) Teittunr, 56. — I1pun. nepes.
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AyMaHHBIH XapakTep HE3aBHCHMOIO H SHIHUKJONEIHYECKOrO H3JO-
KeHHs] BCeX Pa3JIMYHBIX aCIeKTOB OCHOBAHUH TEOPHH MHOMKECTB, MbI
HaJgeeMcs, 4YTO 3Ta IOTeps OKyHaeTcs NpelNCTaBUBLIEHCS BO3MOXK-
HOCTBIO MOTPATHTb YaCTb CIKOHOMJIEHHOTO MecTa Ha moapo6HOe
paccMoTpeHue psifia CTapblX, 3a0BITBIX TOYEK 3DEHHS] HJIH COBCEM
HeJJaBHUX HOBOBBEJEHHH.

[ToBTOpeHuss B KHure 6oJiee 4acThl, YUeM 3TO OOBLIYHO MHPUHSATO.
Ml nosmaraeM, YTO MHOTHE YHTATeNH NPEANOYTYT 3TH MOBTOPEHHS
[OCTOSIHHBIM BHYTPEHHHM CCbLIKaM. ABTOpbI He NHUTAIOT WJLIIO3HI,
YTO MM YyJAaJ0Ch COOMIOCTH HaJJeXkalllye NPOIOPIUH,

B 3Tol KHUre MOXKHO OblL10 OBl NeperneyaTaTbh BCIO LUTHPYEMYIO
B Heil 6ubnuorpacduio U3 paHee Bolmeqeit kuuru!). Oagnako, 4yTo-
6bl U36aBUTb YUTATe]sl OT HEOOXOLMMOCTH NMOCTOSIHHO O6GpallaThCs
K 3TOH Gubanorpaduu, GLIIO NPHHATO CJEAYIOIlee KOMIIPOMUCCHOE
pemwenue. IIpunoxennass K 3Tolt KHure 6ubnuorpacdus comepKuUT B
JONOJIHEHHe KO BCeM BaXKHEHIIMM nNyOGJHKAUUsAM, MOSBUBIIAMCS
nocie 1950 r., Te u3 HauboJiee BaXKHBIX paHee BhIIeAUIUX pabor,
Ha KOTOpble Mbl 4aCTO CChIIAeMCsl; B OTHOLIEHUH XK€ MeHee BaXKHHIX
IJ1s1 HallMX LeJjell ny6aukauui yuTateNb MOXKeT 006paTHThCs K Ou-
6auorpacdun u3 Gosnee paHHEro TOMa, NPHYEM B MPEACTOSLIEM B
CKOPOM BpeMeHH BTOPOM ero U3AaHUH 3TH NyGauKauuu Ajas yao6-
CTBa yuTaTenell Oy1yT ClelHaJbHO OTMEUEHBDI.

XoTs1 GOJIBIIMHCTBO LUUTHPYEMBIX KHUT U cTaTell ObliM NeHCTBH-
TeJbHO NPOYUTAHBI N0 KpafiHell Mepe OJHHM H3 aBTOPOB, B OTHOLIe-
HHH HEKOTOPBIX PaboT, 0cOGEeHHO ONyGJHKOBAHHBIX HA HEOCTATOUYHO
3HAaKOMBIX aBTOPAM fi3blKaX (TaKHX, KaK PyCCKHH, IOJbCKHH, BEHTep-
cKu#l, GUHCKHH HJIH CKaHAMHABCKHE SI3bIKH), NPHLLJIOCH B OCHOBHOM
nosnarartbea Ha pedepatel B The Journal of Symbolic Logic; aBTopni
¢ 6/1arofapHOCTHIO NPU3HAIOT OKA3aHHYI0O UM TE€M CAaMhbIM IOMOLLb.

CuMBOJIH3M MaTeMaTHYeCKOl JIOTHKH B KHHTE B I11eJIOM HCIHOJb-
3yercs JOBOJIbHO CKYNO; HO HaubGoJsiee BaxKHble ONpeJesNeHHsI U aK-
CHOMBI, a TaKxe HEKOTOpble TeopeMbl (GopMyJHpyloTcs (M) B CHM-
BosMyecKoit 3amucH. Bonee mupoko cumBosMueckue HOPMYJIUpPOBKU
ucnoabaytorcst B . III u V, Ho naxe TaM OHM B OCHOBHOM OTHO-
csitesl K a63alaM, HanedyaTaHHbIM MeJKHM WIpU(TOM, KOTOpble MO-

1) Uro u clelaHO B HACTOALEM, PYCCKOM M3JaHHMHM; CM NpHM. 2 Ha cTp. 13.—
[Ipun. nepes.
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ryT 6eiTb 6e3 oco6oro yuepba onyuieHbl. HekoTopble cBeleHus 1o
CHMBOJIMUECKOH JIOTHKe TNpHBeZeHbl Ha CTp. 37 U jajiee U HA
cTp. 324 u ca.

ABTopbl 06bIYHO H30erajsu BhIPAXKaTb CBOe COOCTBEHHOE MHeEHHe
1O CMOpPHBHIM BompocaM. JIHIib B BecbMa pelKHX Caydyasix, B 4acrT-
HOCTH B CBSI3H C HEKOTOPLIMH HHTYMUHOHUCTCKHMH Te3uCaMH, OHH
COYJIM NOJIe3HBIM J00aBUTb H CBOIO COOCTBEHHYIO KPHTHKY.

I'nm. I, II u V B oOCHOBHOM HamucaHbl MJaAIIHM aBTOPOM
(U.B-X.), a rn. Il u IV—crapmum (A.A.®D.); HO 3a BCIO KHHTY
B LieIOM Mbl HeceM OGIILYI0 OTBETCTBEHHOCTb.

Mbl xoTuM BbIpa3uThb 6J1aroAapHOCTb HAaIIUM HepyCcaJHMCKHM
KonseraM Aspusiio JleBn n AbGpaxamy PoOGuHcOHY, mpouuTaBUIMM
YacTb KOPPeKTyp M JaBIIUM HaM LeHHble coBeTh, 1 M. JI. ®panuky,
3aMectuTesi0 aupekropa usgateabctsa North-Holland Publishing
Company, 3a OKa3aHHYIO MM NOMOLIb NpH ONyGJHKOBAHHH KHHTH.

Hepycarum A A D
H.5-X.



AHTHHOMHH

FTJABA

§ 1. Ucropuueckoe BBeicHnE

B Abstract Set Theory') OCHOBB TeOpUH MHOXECTB OBbLIH U3+
JIOJKEeHbl NPeuMYIIEeCTBeHHO 2eHeTu4eckum cnocob6oM: Gbliu onpene-
JIeHbl OCHOBHbBIE NOHATHS, M H3 3THX ONpeNeJeHHH NpPH MNOMOIILU
O6GLIYHOTO JeAYKTHBHOrO MeTOJa BBIBOAH/IHCH TeopeMbl. ToOuHee, B
T comepxajucb HEKOTOpble 3JEMEHTH MO0JYaKCHOMAaTHYECKOrQ Xa-
pakrepa B BHJE CEeMH NPHHLUIOB, I'IaBHOE Ha3HaueHHe KOTOPHIX
3aKJI04aJ0Ch B YTOYHEeHMH oObeMa MOHATHS MHoXKecTBa. TouHoe
3HayeHWe 3THX NPUHIKMNOB noApo6Ho obcyxnaerca B ri. 11 Hacros-
me# KHUTHU ?).

B psazme mect T (crp. 18, 132, 282, 301) npuHsTH CrienHanbHbie
Mepbl NPeLOCTOPOXKHOCTH, NpeAynpexAaoline BO3SHHKHOBEHHE AP0+
Tugope4ull. DT NPOTHBOPEUHs], BO3ZHUKAIOIINE, KAK PAaBHIO, B CBSi-
31 ¢ OOBIYHBIM, HHYEM HE OTPaHUYEHHLIM YyrnoTpe6/eHHeM MNOHSTHH
KapAHHAJbHOTO YHCJA, NMOPALKOBOro 4ucsaa U ajeda, HasbBalOTCH
QHTUHOMUAMU, MIH napadoKcamu, TeOPHH MHOXKecTB. BooGuie, MbI
rOBOPHUM, YTO KaKas-NuOO TeOopHUs COHEpPKUT aHTHHOMHIO, eCau B
3TOM TEOPHH AOKA3yeMbl [IBAa MNpPOTHBOPEYAIIHX APYr APYry Impen-
JIOXKEHHs1 WJIH OLHO CIOXKHOEe NpelsoMMeHHe, HMelolllee BHI 3KBHBA-
JIGHTHOCTH MEXJAY ABYMS B3aMMHO NPOTHBOpevallMMH NpelJsoxKe-
HUSIMH, JaXKe €CJIH AKCHOMBbl TeODHMH BHIIVIIAAT UCTUHHBIMH, a Hpa-
BHJIa BBIBOJA — BEPHLIMH.

[Tpexpe ueM nepefiTH K NOAPOGHOMY CHCTEMAaTHYECKOMY HCC/iE-
JIOBAHHWIO, BLISCHSAIOIEMY, KAaKUM 06pa3oM AaHTHHOMHH YrpoxKaroT

) Ccuiiku Ha Abstract Set Theory A. A. ®penreas (Amsterdam, 1953
[2-e nomoan. usn. 1961]) Bciogy B padbHeiiiem oGo3HayaroTcs uyepes I.—
Mpun. asr.

Hdast ynoGcTBa uuTaTenss B COOTBETCTBYIOLIMX MeCTax MNpH NepeBofle no6ab-
JMeHBl CCBUIKH HA JHMTEPATyDy, UMEIOLLYICs HA PYCCKOM si3biKe (B UHC/Ie TaKOBOH
MBI He HMMeJad B BHAY DYCCKMH mnepeBox Tpakrata DBypGaxu, 54, mosb3oBaHue
KOTOpblM B KayecTBe CMPAaBOYHOTrO H3LaHUA MONIO G JHIIb 3aTPYAHUTL
m‘aTeJm ; 9TH CCBLIKH, KaK W Bce J10GaBJjeHHble NpH MepeBoje, CHaGXKeHb! 3HA4Y-
KoM (I_l poMe CCHIOK Ha GuGanorpaduio kK T). — IIpunm. nepes.

DHHLHUIEBL, O KOTOPHIX 3/ech HIeT peub, NPeACTaBJAIT co6oit colepxkKa-
reanble (GOpMYJIMPOBKH CJEAYIOIUHX HuXKe (B apyroM mopsike) akcuom [—VII.—
{Ipum. nepes.
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OCHOBaHHMSIM TEODHUH MHOXKECTB, YMECTHO IDHBECTH HEKOTOphle 3a-
MeuaHus ucTopuueckoro xapakrepa. OrkpbiTusi Kanrtopa, otHoCs-
muecss npuMepHo K 1873 ropy u nocreneHHo odopMuBLINecCs B Ca-
MOCTOSITEJIbHYIO BeTBb MAaTEMAaTHKH, BHadaJje HATOJNKHYJIHCb Ha
HeJlOBepHe ¥ JAaxKe NPSIMOH AaHTAaroHW3M MHOTHX MAaTeMAaTHKOB H
6e3pasyiyie CO CTOPOHBl HNOAABJSIOIIEr0 GOJbIIHHCTBA GUA0COGDOB.
Tonpko B Hauaje [IeBSHOCTHIX TOJOB TEOPHUS MHOXKECTB BOLLIA B
MOMLY W CTaJja, CBepPX BCAKHX OXKHAAHUH, IIMPOKO NPHUMEHSTbCH B
aHajquse u reoMetpud. Ho B TOT caMmblii MOMeHT, KOrja cMeioe
Bhnenne Kanrtopa, kKa3anaoch, ¢ TpuyM($OM JOCTHIJIO KYJbMHHALUH,
KOria ero pe3y/bTaThl NPHHSAH OKOHYATEJbHBIH CHCTEMAaTH3HPO-
BAaHHBIA BHI, OH CTOJNKHYJICS C [epBOH W3 TAKHX AHTHHOMHUI. ITO
npousourio B 1895 r. AHTHHOMUS He Oblya cpa3y xe ony6JHKOBAHA.
JlByma romaMu mno3e ee BHOBb OTKpbl DBypanu-®optu. Xors
uu Kantop, Hu Bypanu-®Poptu He Oblaix cnoco6HB B TO BpeMs
NPEAJIOXUTh pa3pelieHde aHTHHOMHH, CUTYallus He Kas3anach CJIHII-
KOM Cepbe3HOH: 3Ta nepBas aHTHHOMUS BO3HHKJIA B JOBOJIBHO CIle-
LHaNbHONH 06/JaCTH TEODHUH BIOJHE YIOPSAOYEHHbIX MHOXKECTB, H,
BepOsATHO, Oblla HAAEX1a, YTO JIETKHH NepecMOTpP AO0Ka3aTesbCTB
TeopeM, BXOASLIMX B 3Ty 06/1aCTb, MOT Obl CHACTH NOJNOXKEHHE, KaK
3T0 He pa3 GbIBAJIO paHblle NPH AHAJOTHYHBIX OOCTOSITENbCTBAX.

droMy onTUMHU3MYy OblJ, OLHAKO, HAHeCEH peIIUTENbHBIN yaap.
B 1902 r. Beprpan Paccen nopasun ¢unocodoB ¥ MaTeMaTHKOB,
yKa3aB aHTHHOMHIO (cM. § 2), oTHOCALLYIOCS K CaMBIM HayajaM
TEOPHH MHOKECTB M [10Ka3blBAIOLLYIO, YTO B OCHOBAHUAX 3TOH IHUC-
UMIVIMHBL 4TO-TO HeGaaronoayuyso. Ho anTuHOMusi Paccena motpsc-
Jla OCHOBbHl He TOJIbKO TEOPHH MHEOMKECTB: B ONACHOCTH OKa3aJach u
cama Jsoruka. Tpe6oBaJjoch JHIIb JieTKOe H3MeHeHHe B (DOpMYJH-
poBKe, uTOOBl MmepeBecTH aHTHHOMHIO Paccesna B nmpoTuBopeuue, KO-
TOpPOEe MOXHO GblJI0 Gbl cCPOPMYIUPOBATb B TEDMHHAX CAMBIX OCHOB-
HbIX JIOTHYECKHX INOHATHH.

Crporo roeopsi, antuHoMusi Paccena He 6bi1a nmepBoii aHTHHO-
Mued OCHOBHOM ¢usocodpckoit aucuunianHsl. Haunnas ¢ 3eHona u3
dnen v Konuass KantoM u guanektuueckoil ¢uiaocodueir XIX cro-
JIeTHSI, SIHMCTEMOJIOTHYECKHE NPOTUBOPEUHst NMpoOyKAadd LOBOJBLHO
MHOTHX MBICIHTEJEeH OT JOrMaTHyeCKOH CNSAYKH W HABOAMJIH HX HA
MbIC/Ib OYHCTHTb CBOH Teopuu BO u3bexxaHue noao6HbIX yrpos. Ho
HUKOTJa paHee aHTHHOMHM He BO3HHKAJM HA TAKOM 3JIeMEHTa}iHOM
YpPOBHe, 3aTparuBasi Tak CHJIbHO caMble yHAaMeHTA/IbHbIE MOHATHS
JIBYX CaMblX «TOYHBbIX» HAyK — JIOTHKH M MaTeMaTHKH.

AntunoMus Paccena siBunach MCTHHHBIM MOTPsiICEHHEM AJS1 Tex
HEeMHOTHX MBICIUTeNEl, KOTOpble 3aHUMaJHCh npobieMaMu 060CHO-
BaHuA !) Ha pyGexke NPOIILIOro M HBIHELIHero crojeTuil. Jlemekuun

1) Jloruku u mMateMaTHKH. — [Ipum. nepes.
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B CBOUX T/y60KHX HCCJEJOBAHUSAX O NPHPONE W -HA3HAYEHHH !) um-
cen?) NoONOXKHJI B OCHOBY apH(METUKH OTHOINEHHE NpPHUHALIENKHO-
CTH — eTr0 MeTOJ «ILereli» MOXeT gaxe ObITb B3SIT 32 OCHOBY B
TEODHUHM BIOJIHE YNOPSAIOYeHHbIX MHOxecTB (cp. T, crp. 103,
3193%)) — u ucrnosb30BaJ MOHSITHE MHOMXKECTBA B €ro NOJHOM KaHTO-
POBCKOM CMBbICJE [JS [J0Ka3aTelbCTBA CYIECTBOBAHHS OGeCcKoHey-
HBIX («pedaexcuBHbIX», cp. T, ctp. 40%)) mHoxecTB. Bcaencrsue
ynapa, HaHeCEeHHOro eMy aHTuHoMuell Paccena, [lemekuHn Ha He-
KOTOpOe BpeMs INPHOCTAHOBHUJ NYOJUKALHUIO CBOMX HCCJIeNOBaHHH,
OCHOBY KOTOPBHIX OH cyes paciuatanHoii ). Eme GoJiee Tparuunoi
6blna cynbba @pere: oH Kak pa3 TOJbKO YTO 3aKOHUYMJ, NOCIe
AecATH/NETHH HaNpsiXeHHON pa6oThl, CBOH raaBHBIN Tpyxd %), kKorxa
Paccen coo6mun eMy o cBoeM OTKpLiTHH. B mepBoii xe ¢pase no-
cnecaoBusi Ppere oTrMeuaeT, 4YTO (HYHAAMEHT €ro 3JaHHs MOKOJeO-
nen Paccenom 7).

Her Huuero yAuBHTEJbHOTO B TOM, YTO MHOTHe MAaTeMaTHKH,
TOJIbKO-TOJIbKO HayaBlI¥e BOCIHPUHHMATb TEODUIO MHOMKECTB Kak
NOJIHONPABHOIO uJeHa cOoO6LIeCTBA MAaTeMAaTHYECKHX HAyK, H3Me-
HUJIM Telepb CBOIO NO3HIHI0. THNHYHBIN NpUMep 3TOH MepeMeHBl —
[Tyanxkape, 0aHH U3 BeAYIIUX MaTeMaTHKOB TOTO BpeMEHH, IO 3TOrO
caM COJOeHCTBOBABIUMH NponaraHie U pacHpoCTpaHeHHIO uaell Teo-
puu MHOXecTB. B TeueHue psima Jsert mocie 1902 r. ero oTHollleHHe
K MepaM, npeasaraBluuMmcsi PaccesoM 15 peaGU/IHTALUH TEOpPHH
MHOJKeCTB, OblJIO HEH3MEHHO HACMEILIHBLIM ).

Hapo cxasatb, uto cam KaHTOp HM HA MHUHYTY He Tepsil Bephl

) CnoBa «mpupona» M <«HA3HaYeHHe» HMEIT 3/eCb MPUMEpPHO TOT XKe
CMBbICH, B KOTOpOM uX ymorpebasa [enekunp B cBoeit paGote «UTo Takoe uucia
¥ YeM OHH JMOJKHBI GuTb» (1888). — ITpum. nepes.

2) Henekunp, 1888.

JlutepaTypa, UMTHpPOBaHHas B HACTOsilllell KHHre, 3a HCKJIOUEHHEM CCHIJIOK
CO 3Be3/IOUKOH BIepeld, YyKasaHa B GuGauorpaduu B KOHUE KHUMM; TMepBbie
undpol 19 onyckatorcs (Kya#n, 55 BMecto Kyaitn, 1955). CcbiiKu, cHAaGXKeHHBle
cnepefu 3Be3goukod, Hanpumep *Ilemekuuz, 3, oTHocATCA K 6u6nuorpzﬁmu B T,
5TH CCBIIKH AJs HAcTosllell KHUM'H HMEIOT BTOpOCTeNeHHOe 3HayeHue. — [1pun. asr.

B pycckoM u3naHuM HeOGXORMMBIE CCHUIKM u3 T, TakxkKe CHaGXeHHbe 3Be3-
HOYKOH, BKMOueHH B OGubauorpaduio. [oGaB/ieHHst NepeBOAYHKA U pelaKTo-
pa mepeBofa K AaBTODCKHM MpUMeYaHHsM GyAyT B JajbHefilleM 3aKJIOYaThCs
B KBaJipaTHble CKOGKH M CHaGxkaTtbcs MomeTKod Ilepes. uau COOTBETCTBEHHO
Ped. — IIpun. nepes.

3) Cm. rakxe °Xaycmopd, 14/27/37, § 12. — ITpun. nepes.

4) Cum. takxe °Xaycmopd, 14/27/37, ctp. 26. — I[Ipum. nepes.

%) Cwm., HampuMep, mpegucaoBue K 3-My uspa. denmexunpa 1888; cp. *[eme-
KHHA, 3, cTp. 449.

%) ®pere, 1893—1903.

") BrnpoueM, oH cpasy e MOMBITANCS BHECTH COOTBETCTBYIOUIHE HCMpaBie-
Husl, HO He mo6uuca ycnexa; cp. Ppere, 1893—1903 rr., ctp. 253 u manee; 'mu—
Bask, 52, mpenucnoBue, a Taxkxke cTp. 234 u ganee, oco6. mpum. 0 Ha cTp. 243;
CoGoTunckuit, 49—>50, ctp. 220 u najee; Kyaiin, 55.

8) *Ilyanxkape, 5, kuura 2.
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B CBOIO TEOPHIO B ee NOJHOM «HAHBHOM» oObeMe, XOTSl H OKasaJjcsd
He B COCTOSIHMH OTBETHUTb Ha BbI30B, OpOLIEHHBIH eMy aHTHHOMHeEH
Paccena. Jlpyrue yueHble 3asiBJISJIM, YTO Heyero OCOGEHHO BOJIHO-
BaThbCS MO IIOBOAY 3TOH ¥ APYTHX aHTHHOMHH, U, MPOBOAS PasjuyHe
MeX/1y «KaHTOPU3MOM» M «pacceau3MoM» '), mpenocreperanu npo-
THB [PUIOMCBIBAHUSA «HCKYCCTBEHHO TMOCTPOEHHbIM» AHTHHOMHUSM
CKOJIbKO-HHOYAb pelualomiero 3HaueHusi. TpynHo, OlHaKo, OTCTau-
BaTb 3Ty nosuuuio. Jlaxe eciu antuHomus Bypanu-®optu He BO3-
HUKAeT, KOJb CKOPO OrpPaHHYHBAIOTCS DACCMOTPEHHEM INOPSAKOBbLIX
yuces mepBbIX uucs0BbIX KiaaccoB (7, crp. 2992)), sto He MOXKer
130aBHTb CEPbE3HOTO MBLICJAHTeNS OT O00S3aHHOCTH KPHTHYECKOIN
NpoOBEpKH TeOpeM, HCHOJb3YIOWHKX OOujee MOHATHE T0PSAKOBOTO
yycsa; NPe3pUTeNbHAs Ke CChbIKAa HAa <«UCKYCCTBEHHBIN» Xapaktep
MHOTHX aHTHHOMHH He Oosee yOeluTesbHa, 4YeM, CKaxKeM, YT-
BepXKJAeHHe O TOM, 4TO Ka)kJas HempepbiBHas Gynkuus auddepen-
HHpyeMa, 0CKOJIbKY HeNpepblBHYI0 HeauddepennupyemMyio GyHKIHIO
MOXXHO CYHTAaTb «HCKyccTBeHHOH». C Apyroil CTOpOHbI, XOPOLIO H3-
BECTHO, YTO BO BCell MaTeMaTukKe —U B JAPYTHX HayKax — H3yueHHe
caMblX OGIIMX, BO BCefi HX HEOTPAHHYEHHOH OOILUHOCTH, IOHATUH
yacTO OKAa3blBaJOCh 4Ype3BbIYAHHO IEHHLIM A/ Pa3BUTUsS HAYKH.
HauBHO nayMaTb, 4TO TPYAHOCTH MOMKHO [peoJ0seTb, NPOCTO H30e-
‘Tas paccMOTpeHusi obuiero cayyas 3). Haxownell, pe3ko pasrpaHuyu-
'BaTh MaTeMaTHKy (KoTopasi cama no cefe, KOHeuHO, xXopoma!) u
JOruKY (KOTOpO#H KaxAblil 3APaBOMBICAAILMA MaTEMAaTHK [OJKeH
panu Gaara cBoeil aymu u3beraTh) HO MeHblieil Mepe GecroJes-
HO: MaTeMaTHKa [OCTOSIHHO HCIOJb3yeT JIOTHKY, XOTSl 3TO HCIOJib=
30BaHMe 3444aCTYl0O 3aMAaCKHPOBAHO H SIBHO He YUYHTBIBAETCH; €C/IH
e KTO-1u60 XO0ueT OrpaHHYHTb 3TO NpPHMEHeHHe, KaK JAeNaloT He-
KOTOpble HHTYMHIHOHHCTH (cM. ra. IV), To Takue orpanuueHus cuie-
I0BaJio0 Obl He 3aTeMHSITh, 4 SIBHO W 4eTKO ()OpPMYJIHPOBATD.

Bepno, uTo 06s1acTh COGCTBEHHO MaTeMaTHYECKHX PACCYXKIeHUH
KaK B aHaju3e, TaK ¥ B FeOMETPHH He 3aTParuBaeTCss Henocpesn-
CTBEHHO nelcTBMeM AHTHHOMHMH. AHTHUHOMHHM BO3HHKAIOT TJIaBHBIM
o6pasoM B obsacTu KpafiHHX 06OGIeHu#i, 3a npexenamu ¢akruye-
‘CKOrO MpHMeHeHUs! MOHATHI reoMeTpuyu W aHanusa. [IpHHATL Mepbl
K TOMY, uTOOb H36ekaTh 3TOH OMacHOi 06nacTH, B OOlIeM HEeTPYA-
HO. DTO M eCTb IJIaBHAs NPHYMHA TOTO, YTO MHOFHE MaTeMaTHKH
TaK GLICTPO ONPABUJHUCHL MOCJE MepPBOro IIOKa, BHI3BAHHOI'O OTKPbI-
THeM aHTHHOMHIl. TOT (akT, 4To MHOTHE NPENNOYHTAIH TOBOPHTH

1) Cm., nanpumep, *Iéudauc, 11, crp. 7; 6, crp. 250—255.

2) CM Takxe °Xaycnopd, 14/27/37, § 15. — IIpum. nepes.
- 8) Mau ckaszaB, uTo cJefyeT n3beraTb €ro, cM. OCTPOYMHOe pa3bACHeHHe
y *XKypasua, 6, ctp. 75 u nanee: «CkasaTh NJMHHOHOCOMY coGecefHuky: «Fo-
Bopsi O HOCaX, s He HMel B BHJY CTOJAb HeCypasHo IMHHbIE», — fie caMbllf
yiauHblii cnoco6 usGexkars LieKoTTHBOH Tembl» (Pacceu, 08, ctp. 226).
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He 0 npoTusoperusx, a 0 napadoKkcax, Uil QHTUHOMUAX, CBULETEb-
CTByeT O TOM, 4TO B TJyOuHe AYWW OOJBUIMHCTBO COBPEMEHHbBIX
MaTeMaTHKOB He XOTesqd ObiThb U3THAHHLIMH M3 pasi, B KOTOPBIH UX
BBeJqu OTKpEITUS KaHTtopa').

Kak 6bl To HH OblJIO, U CErOfHS HeJb3sl HeJOOLEHUBATb NCHXO-
JIOTHYeCKOTo 3¢ ¢deKTa, NpOU3BOAMMOr0 AHTHHOMHSIMH Ha MHOTHX
MaTteMaTHkoB. B 1946 r., cnycTs nouTH MOJCTOJNETHS [OCJAe TOro,
Kak anTuHOMHsI Paccesna nosepraa B oruasinue Jenekunaa u Ppe-
re, OAMH M3 BBIJAIOIIMXCS YYEHbIX HAIIero BPeMeHU Cchenan cle-
Jylolliee NMpHU3HAHHUe: '

Mpbi  MeHblle, ueM KoOraa-iu6o, yBepeHbl B MEepPBHYHBIX
ocHoBax (soruku u) MateMatTuku. Kak Bce u BcA B MHpe ce-
rofHsi, Mbl mepexuBaeM «kpusucs. OH npojosKaercs yxe
noutH nsrbaecar Jjet. Ha nepBbifl B3r/sA, OH He MellaeT Ha-
mel exemHeBHOH paboTe; OLHAKO § MOTY MPU3HATHCH, 4TO
Ha caMOM jieJe OH OKa3aJ CHJIbHOe BJIMSHHE HAa MOIO Mare-
MaTHYECKYIO AeSITeNbHOCTb: OH HAMpaB/sJ MOH HHTEepechl
B 06J1aCTh, Ka3aBIUIylOCS MHe OTHOCHTEJNbHO «6e30MacHoi», H
IIOCTOSTHHO MOJAPbIBAJ BO MHe 3HTY3Ma3M M pPelluMOCTb, He-
06X0AKMMble [Jisi BCSIKOH HCCJeN0BATENbCKOA pPaboThi?).

Hacroswass KHUra nocBflleHa HOMHHAJbHO MCCJeN0BAHUIO OC-
HOBAHMH TeOPHM MHOXKECTB KaK TakoBoi. Ho Tor d¢akr, uto, ¢
OJLHOM CTOPOHBI, TEOPUSI MHOXKECTB eCTb OJHA U3 JAMCUHILIHH, Jexa-
IIMX B OCHOBAHHMM BCeHl MaTeMaTHKH (4 NO MHEHUIO HEKOTOPBIX,
Ia)ke eJMHCTBEHHAs Takas QUCHMIIMHA %)), a C Ipyroit CTOPOHH,
OHA Hepa3pbIBHO CBsSI3aHA C JIOTHKOH, nobyxXjaaeT HAC BecbMa CBO-
6OHO TOJIKOBATb NMpeaMeT HALEero MCCAeJOBAHHS M 4YacTO BXOAHUTb
B 06CYyeHHe OCHOBAHHIH JIOTHKH B LeIOM M MATEeMAaTHKH B IIeJIOM.
Xopoiio u3BECTHO, YTO MHOTHe MBICJIUTE/NH 3aTPYAHSIOTCSA pasrpa-
HHYHTb 3TH Haykd. Yacto TrOBOpHJIOCH, UYTO TEOPHSI MHOMKECTB
BXOAUT KaK B JIOTHKY, TaK X B MAaTeMAaTHKYy, CBSI3bIBAs HX MeXAy
co6o#i. Ham 6yner yno6Hee 0GCYyAUTH 3Ty TOUKY 3PEHHS MO3XKe.

[Mpuast K 3aKJIIOUYEHHIO, YTO HCCIeN0BAHHE JIOTMKO-MaTeMaTHye-
CKMX AHTHHOMHI — 3a]aya, OT BBHINOJHEHHUS] KOTOPOH HAM He YKIO-
HUTbCA, MBI B CJAeAYIOUIMX nmaparpagax 3TOH r1aBbl NMPUCTYNHUM K
KiaaccuduKaluy MU3BECTHBIX AHTHHOMHH, 8 TaKXe H3JO0XKHM HEKOTO-

1) TlepedpasupoBka u3BecTHOro 3asBjeHuss [uab6epra, 25! «Hukto He
MOXKeT H3THaTb Hac W3 pas, KOTOpbi co3nan Ham Kautop» (uuTHpyeTcs Mo
pycckomy mnepeBopy, 1948), — cnenanHoro, ogHako, ¢ mosumuit (eMm. § 1 ra. V
HacTosilledl KHHUIH), He UMEIOLUX HHYero OGIIEro C TOJbKO YTO OXapakTepH30-
BaHHBLIMM BO33DEHUSIMH «COBPEMEHHBIX MaTeMaTukoB». — IIpum. nepes.

2) Beitab, 46. !

8) Cwm., Hanpumep, BypGaku, 49, crp. 7 [umu crp. 25 pycckoro mnepeBoAa
Byp6aku, 54, rae, BmpoueM, TOBOPHTCH O «NO4TY BCEH» MaTeMaTHKe. —

Mepes.).
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psle ocoGeHHO BaXHble. Mpl NMpoBeleM TakxKe NpeIBapUTENbHBIH,
HedopMasnbHbIH aHaNM3 3THX AHTHHOMHA H JaauM CCBUIKH Ha
OGHJIbHYIO JIUTEPATYpPY, NOCBSALUEHHYIO aHTHHOMHSIM.

§ 2. Jlornyeckue aHTUHOMHH

Canenys Pamceio '), o6bIYHO Pa3/IHUaIOT A02U4eCKUe U CeMAHTU-
4eckue (MHOTZA HAa3biBAeMble TAKXe CUHTAKCUYECKUMU, WU dNU-
cTemos02udeckUMy 2)) aHTHHOMUHM. 3HayeHHe 3TOrO pasjuuhs CTa-
HeT SICHBIM B caenyiomeM naparpacde?). B srom naparpade Mbl
onulleM TPH AHTHHOMHH IepPBOTO popaa: anthHoMuu Paccena, Kau-
topa u Bypanu-®oprti.

1. Antunomus Paccesa. B 1903 r. Paccen *) ony6.11K0Bas aHTH-
HOMHIO, OGHAPYKEHHYIO UM TOJOM paHblle, 0 KOTOPOil OH COOOLIHI
B mucbMe K Ppere. Ta xe aHTHHOMHS OIHOBPEMEHHO M HE3aBHCH-
Mo o6cyxpanach B [érruxrede llepMeno u MaTeMaTHKaMH €ro
Kpyra, OoQHaKo 3TO OOGCYyXJeHHe He ObLIO NOBENEHO MO CTanHH
ony6JHKOBaHUSA,

Il npoM3BOJNLHOTO JaHHOTO MHOXeCTBa NpPEeACTaBJseTcs BIOJ=
He OCMBICJEHHbIM BHISICHUTD, SIBJSIETCS OHO CBOUM COOCTBEHHBIM 3Je-
MeHTOM uiau HeT. ITo OTHOLIEHHIO K HEKOTOPbIM MHOXKECTBaM TpYA-
HO YCOMHHTBCS B TOM, 4TO OHH HE SIBJISIIOTCS COGCTBEHHBIMHU 3J1€MeH=
TaMH: MHOMECTBO TIJIaHET, HalpuMep, He SBJAETCS, KOHEYHO,
NJaHeToll ¥ NOTOMY He ecTb COGCTBeHHBIH 3JeMeHT. J[pyrue MHOXKe-
CTBA CTOJIb K€ ecTecTBeHHO 6Ge3 KoseGaHUil cuMTaTh COOCTBEHHBIMHU
3JEeMEeHTAMU: OYEeBHUAHBIA [pHMep — MHOXECTBO BCeX MHOXKECTB.
[TosToMy KaxKeTcsi BIIOJIHE OCMBIC€HHBIM NOCTaBUTb TOT XKe BONMPOC
OTHOCHTENbHO MHOXNCECT8A BCeX MHONMECT8, He ABAAULUXCA COO-
creennvimu dsementamu. OTBET HAa 3TOT BONpOC, OAHAKO, obecKypa-
»KH1BaeT: 0603HAYUB MOCJeaHee MHOXKecTBO yepe3 ‘S’, Mbl cpasy BH-
MM, 4TO eclH S ecTb 3JeMeHT S, TO OHO UPHHAAJNENKUT MHOKECTBY
BCEX MHOXKECTB, He SIBJASIOIUXCS COOCTBEHHBIMH 3JIEMEHTaMH, T. €.
OHO He ecTb COGCTBeHHBIH 3J€MEHT; C APYroil CTOPOHBI, ecln S He
ecTb 3/JeMeHT S, OHO He NMPHHALJEeXHT MHOXKECTBY BC€X MHOXKECTB,
He SBJSIOLLHXCS COGCTBEHHBIMH 3JeMEHTaMM, a [OTOMY SIBJIsIeTCS

1) Pawmceit, 26.

2) DNHCTEMOJIOTHS — TO XK€, YTo THOceoJorus (Teopus nosHauus). — lpun.
nepes.

3) JleneHue aHTHHOMHMA Ha JOrMueckue M CeMaHTHYeCKHe TPYAHO CuMTaTh
BrIOJIHe YeTKHM; BO BCSIKOM CJydyae, MpOBOAMMOe B § 3 cpaBHeHHe aHTHHOMHI
Paccesa u ['peanuira He onpasjbiBaeT MpelblAylied ¢pasbl aBTOPCKOro TeK-
cta. — Ilpum. nepes

4), Pacces, 03, B uacTHoctH, § 78 u rua. X.
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co6cTBeHHBIM  3seMenToM !). Comnocrasasis ckasaHHoe, Mbl yGe-
kKaaeMcs, 4To S eCTb 3/JeMeHT S B TOM H TOJbKO B TOM CJyyae,
Koraa S He ecTb 3JeMeHT S, — sIBHOe POTHBOpeUYHe, BHIBEIEHHOE H3
BECbMd NPaBAONONOOHBIX NPEANOJOXKeHUH Lenbio OGeccnoOpHbIX Ha
BHJ pacCyXueHHi.

BruMaTe/IbHBIl uMTaTenb Mor GBI, MOXKaJyH, cueCTb, uTO 3/ech HaJUUO He-
KOTOpoe mnpeyBenuyerne. OH MOr Gbl BO3Pa3uTh, UTO NPOTHBOpPEuHe GHJIO BhIBe-
HEHO Ccpeiu MPOUMX IMOCBHIIOK TaKXKe U3 TNPearnooXKeHus, YTO TakhHe OGBeKTH,
KaK MHOXECTBO BCEX MHOXEeCTB, He SBJSIOMMXCS COGCTBEHHBIMH 3J1€MEHTaMH
(naspanHoe Hamu ‘S’), CYyLeCTBYIOT; 410, CJENOBATEJLHO, MBI BIpaBe JULIL 3a-
KJIIOUUTb, 4TO ecau S cyuwjectsyer, To S ecTb 3JeMeHT S B TOM M TOMbKO B TOM
cryuae, korga S He ecTb 3/eMeHT S; a U3 3TOrO 3aKJIOUeHHs BbiTeKasa Gbl JHLIb
JIOXKHOCTb aHTellefeHTa (mo reductio ad absurdum), T. e. uTo S He cyllecTByeT
WJIH, TIONPOCTY TOBOPSi, YTO TaKOro 3Bepsi, Kak S, He GbIBaeT.

YKa3aHHOe BO3pa)eHHe CIpPaBelauBO (OHO G6YAeT pACCMOTPEHO HHXKe, B
ra. III). Ho 3To mano crnoco6cTByeT yMeHbLIEHHIO 1aPaa0KCaabHOCTH MONYYEHHOTO
pe3yabTata: TOT (aKT, 4TO He MOXKeT CYyLIeCTBOBAaTb MHOXKECTBA, COCTOSIIErO B
TOYHOCTH M3 BceX OGBEKTOB, YIAOBJIETBOPSIOLIUX UYETKO ONPENENEHHOMY YCJOBHIO,
OTHIONIb He KaXylleMycsi KaKMUM-TO HCKJ/IOUMTEJbHBIM, @ HMEHHO He cOAepKallux
ce6si B KauecTBe 3JeMeHTa, — MoxXKaJyl, He MeHee NPOTHBEH 3APABOMY CMEICHY,
YyeM MpsIMOe MPOTHBOpEeYHe.

[Nono6Hoe e Bo3paikeHHe cMpaBeAHBO MO OTHOLIEHHIO W K APYroMy mapa-
LOKCY, MOryuieMy ObITb OTHECEHHbIM K JIOTHUeCKHM; HO 3/eCh OHO OKa3blBaeTcs
pewarouiuM. DTOT NapajiokC OCOGEHHO HHTEpeceH TeM, 4TO MeXAy HHM H mapa-
nokcoMm Paccena BooGlle HeT CYIIECTBEHHOrO pasJuuHsi, H BCA COJMb MOCJEJHEro
BbiCTYnaer GoJiee OTUeTJHBO. PaccMOTpHM uesoBeKa, KOTODHIA MO MPeANoJoxke-
HUIO GpeeT BceX TeX M TOJbKO Tex MuTeJel Kakoi-1u60 JepeBHH, KOTOpble He
Gpeiorcst camu. OGo3Hauast /I KPaTKOCTH BbipaxkeHHe ‘ TOT KHUTeNb NEePEBHH,
KOTODbIA GpeeT Bcex TeX M TONbKO TeX MUTeJell 3Toll HepeBHH, KOTOphle He
GperoTca camu’ yepes ‘b’ u paccykpasi COBepIIEHHO aHAJOTHYHO TOMY, KaK 3TO
Henanoch B aHTHHOMHHM Paccenia, Mbl NPUXOAMM K 3aKJ/IOUEHHIO, uTo b GpeeT b B
TOM .U TOJbKO B TOM cJayyae, Koraxa b He 6peer b. 3aMeuas, OAHAKO, YTO Mbl
BIpaBe MPUATH JHIUb K 33KJIOYEHUIO, 4TO ecau b cyujecreyer, 1o b Gpeer b B
TOM U TOJBKO B TOM cJjyuae, Koraa b He GpeeT b, Mbl cMOXeM JHMLIb NPUATH K
BHIBOZY, YTO b He CYUIeCTBYeT, T. e. UTO HeT TaKOIO XKHMTeds AEPeBHH, KOTOpIil
Gpun 6bl BceX TeX W TOJMbKO TeX XKHTejlell 3TOH NepPeBHH, KOTOpble He GpeioTcst
CaMu, — pe3ysabTaT, XOTsi, MOXeT GbiTb, H HECKOJLKO HEOMUMAHHBIH [JI5 HENom-
TOTOBJIEHHOT'O cJyLIaTe.s, HO He 6ojiee mapaloOKCa/bHbIH, YeM, CKaXKeM, TOT (QaKT,
YTO HeT TAaKOT'O KHUTeJs JlePeBHH, KOTOPhA Gbln Gbl ONHOBPEMEHHO W cTaplle, H
MOJIOXKe NSITHIECSTH JeT 2).

YcnoBue, KOTOPOMY MO/MKEH O MPEANONONKEHUIO YIOBJETBOPATh He3alausu-
Bblii «/iepeBeHCKHil Gpano6pefi», OKa3bIBAETCS MONPOCTY BHYTPeHHE MPOTHBOPEUHU-
BbIM, & CJEe10BATENbHO, HEBHIMOJHMMBEIM (DTOT (akT 6bl1 3aMacKUPOBaH TeM

') Bes ucnonb3oBaHHsi NPUHUMNA HCKJIOYEHHOTO TPETHErO M CHATHS JBOM-
HOr0 OTPHUAHHUS JIerko O0GOHTHCh: o06o3HayumM S€S uepes A; torma AD~A
clefyeT us ompepenedus S; Ho ¢dopmyna (A D~A) D ~A nokasyema B HH-
TYHUHOHHCTCKOM (M Hake B MUHMMAJbHOM) HCUMC/IEHHH BHICKA3bIBaHMil: H3 Hee
M JOKa3aHHOH paHee Qopmyamt A D ~A, no modus ponens, ciemyer ~A; no
onpenenenuio S noayyaem ~A D A; npumenss Bropuuno modus ponens Kk ~ A
u ~ADA, nonyvaem A; urak, A n ~A [0Ka3aHBl MHTYMUHOHHCTCKH. (~ —
8HAK OTpUNAHMS, DD — 3Hak UMMaukauuu.) O6 yHnOMHHaeMblX 3/eCh JOCHUECKHX
NOHSATUsIX cM., HanpuMmep, Kaunn, 52, § 19, 23.) — ITpun. nepes.

2) Cp. XeabMep, 34.
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06CTOATeILCTBOM, uTO A00aBJEHHEeM HECKOJbKMX MOYTH He 3aMeTHBIX CJIOB
MOXKHO GBIIO 6bl CHenaTh YCJOBHe BIOJIHE BBIMOJHHMBIM: «.. BCeX XKHTesell ne-
PEBHH, He cuuras e20 camozo..».) C Ipyroit CTOPOHbI, ycaoBue, (urypupyoliee
B aHTHHOMHH Paccesa, BoBce He BBLIIIAAMT BHYTPEHHe NPOTHBODeyuBHIM!), mo-
3TOMY BBHIBOJ O HECYI{EeCTBOBAHHH COOTBETCTBYIOLIEr0 MHOXKeCTBa MpelCTaBJseTCs
HEOXKHIaHHbIM ¥ BHYIIAET GecnoKOACTBO.

ToT Ke BHMMaTeJbHBI YUTaTeNb, KOTOPOMY Mbl NPUIHCAJH BHILIEYNOMSHY-
TOe YaCTHYHO MOATBEPKAEHHOEe BO3paxKeHHe, Mor 6bl (BCnoMHuB colepikahue T)
3a/aTbCsl BONMPOCOM, KaK MOXKHO MpelyNpeluTb NOsiBleHHe aHTHHOMuHM Paccesa.
[Tpo6yst noKasaTh CYyLleCTBOBAaHHe NapafoKCaJbHOTO MHOXKECTBa, OH yGeauTcs,
Ur0 TaKOe [0KAa3aTeNhCTBO HE MPOXOAUT: COOTBETCTBYIOIIUH MPHHLMI BbleJEHUs
(Principle of Subsets) 2) (T, ctp. 22) mno3BonsieT A0KasaTb CyLleCTBOBAHHWE MHO-
XecrBa 3JEeMeHTOB, YNOBJCTBOPSIOIIHX A4HHOMY YCJIOBHIO, JIHIIbL B TOM CcJayuae,
ecau 3TO MHONCECTBO €CTb NOOMHONECTB0 Yoe NOLYHEHHO20 DAHee MHOMECT8A.
Ho Henb3st 10KasaTh, YTO pacceOBCKOe MapalokcajbHOoe MHOXKECTBO YIOBJETBO-
pSIST 3TOMY AOMOJHUTEJBHOMY YCJIOBHIO.

C camoro Hawana cjenyet YSCHHUTb, UYTO B TPaAHLHOHHOH
TPaKTOBKe JIOTHKH H MaTeMaTHKH He GblJIO PEUIHTENbHO HHUYETO, UTO
Morsio Obl CJOYXKHTb B KauyecTBe OCHOBBI JIJs YCTpPAHEHHs! AHTHHO-
muu Paccena. Mbl nosaraem, uTo JOOble MONbITKH BbIATH M3 [0JO-
JKEHHsI C NOMOILLBIO TPAAUUHOHHBIX (T.e. MMeBIIMX XOXKJAeHHe 0
XX cronerust) cnoco60B MblIIJIEHHS, JO CHX NMOP HEH3MEHHO Mpo-
BaJIMBaBLIMeCs, 3aBeOMO HeJOCTATOUYHBI IJs 3TO# uenan 3). Hekoro-
pPBIH OTXOL OT NPUBBIYHBIX CIOCOGOB MBILIJIEHUS SBHO HEOOXOMMM,
XOTSl MECTO 3TOro OTXO0Ja 3apaHee He SICHO. B jeficTBHTeNbHOCTH,
HCCIe/0BaHUs, npoBeneHHble B XX CTOJMETHH [0 OCHOBAHHUSIM JIO-
THKH 1 MaTeMaTHKH, MOTYT OLITb C yCHNeXOM pacKJacCHuIupoBa-
Hbl 110 TOMY NMPU3HAKY, C KAKOTO HMEHHO MeCTa UX MOAXOA K Aeny
HayHHAeT OTJIMYATbCA OT KAHTOPOBCKOro. Takasi TOYKa 3peHUSs H
O6yneT NpUHATA B CJAeqYIOLIUX TJaBax.

Pagu ucTopuueckoil MONHOTHL cJeLyeT YNOMSHYTb O TOM, YTO HEKOTOpble
OMaceHHsi MO MOBOAY «CaMONPHMEHUMbIX» MOHSITHH (NPOCTEHILUHM NPHMEpPOM KO-
TOPHIX CJYXUT MOHATHe «GbITh COGCTBEHHBIM 3JEMEHTOM») OblIM BbICKAa3aHbl ellle
B CpellHHe Beka*). DTH onaceHHs, ONHAaKO, HHKOrAa He OblAH NpelCTaBJeHH B
¢dopMe ueTKHX MNpeJIOXKeHHH O IepecMOTPe MpPHUBLIYHLIX CNOCOGOB MBIIEHHS H
BbIpaKeHHs.

H3BecTHbie cOMHeHUs1 «puaocopcKoro» xapakrepa B clpaBefJHBOCTH ftertium
non datur, JOrHYECKOro 3aKOHA HCKJIOUYEHHOrO TpeTbero, KOTOPBIM CBOGOAHO
NoJb3YIOTCS NpH BbIBOJe aHTHHOMUM Paccesa’®), 6blolu BhICKa3aHbl ele mpef-
UIeCTB@HHUKAMH HHTYULIHOHHCTOB (cM. . IV); HO Hu pa3y ¢opmy/nupoBKa 3THX
COMHeHHH He mpubausujach K Toff, KoTopas Gblia UM npupaHa B XX CTOJIETHH,
KOrJa HeapucToTesneBa Joruka Gbljla padpaGoTaHa MOCTAaTOYHO OCHOBATEJbHO.

) Xora u siBasieTcs TakoBuIM. — ITpum. nepeas.

?) B yrnoBuix CKOGKax B jajbHefIleM YKasblBAlOTCs AHIVIMACKUE NPOTOTHIIbI
COOTBETCTBYIOLUIUX PYCCKUX TepMUHOB. — IIpum. nepes.

%) O6 onHoOil xapakTepHO! Takoi momuiTKe cM. [lepeabman, 36.

4) Cp. Boxenckuit, 56, § 35; Canamyxa, 37.

5) M3 Toro, uTo pasiHyHble aBTOpbl BCJeA 3a PaccejoM moJb3oBajuch Mpi
BLIBOJe aHTHHOMHH Paccena 3aKOHOM HCKJIIOYEHHOTO TPETbero, BOBCE He CJeAyeT,
uto Ge3 Hero 3mech Henb3s oOofiTuch; cM. npum. 1 k crp. 17.— IIpum. nepes.
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C nenblo mokasaTth, YTO aHTHHOMHUS Paccena He HOCHT creuu-
(HuecKH MaTeMAaTHYeCKOro XapakTepa M He 3aBHCHT, KaK MOXKHO
6bl10 Obl MPENNONOXKUTE, OT KAKUX-1H60 M3 psiia BOH BBIXOASIIHX
0cO6eHHOCTeH MOHATHS MHOXKeCTBa, Mbl KpaTKO nepedopMyJIupyeM
ee B YUCTO JIOTHYECKHX TepMuHAaX. Kaxercss BHOJHE OCMBICJEH-
HbIM 3a/aTb BONpPOC, NMPUMEHHMO JHU Kakoe-1u6o CBOHCTBO K ca-
momy ceGe. CBOHCTBO ObITb KpaCHbBIM, HampHMep, He MPHUMEHHMO
K caMoMy ce(be, NOCKOJIbKY CBOHCTBO OBbITb KPAaCHLIM He SIBJISeTCH,
KOHEYHO, KPacHbIM. B TO ke BpeMsi CBOHCTBO GbITb a6CTPAKTHBIM,
Oynyun caMo abGCTpakTHbIM, NpUMeHUMO K ceGe. HasbiBasi me npu-
MeHHMble K CaMHM cebe CBONCTBA ‘UMNpenuKaOeJbHBIMH', Mbl MpPHU-
XOIUM K NapanoKcanbHOMY 3aKJ/IOUEHHIO, uTO HMIpeInKaGeabHOCTh
uMrnpenukabenqpHa B TOM H TOJBKO B TOM CJydyae, €CJH WMIIDEIH-
KaBeqbHOCTb He uMnpenukabenbHa. TeopeTuko-cBoicTBenHas (Jo-
ruyeckasi) Das3HOBUIHOCTb aHTHHOMHU Paccena napamokcanbHa B TOi
e Mepe, YTO M TeODeTHKO-MHOXeCTBeHHAss (MareMaTuueckas)!).

2. Antunomus Kantopa. Ilo teopeme Kanrtopa (T, crp. 94),
MHOXKecTBO Cs BCeX MOJMHOXKECTB [JAaHHOTO MHOMKECTBA S HMeeT
6OMBLIYI0O MOILHOCTb, YeM CaMO MHOXecTBo s. PaccMoTpum temepnb
MHOMKECTBO 6Cex MHOXKecCTB, KoTopoe Ha3oBem U. Ero «muoxectso-
crenenp», CU, T. e. MHOXecTBO Bcex noamHoxects U, umeer Tor-
raa 6OJbIIYI0 MOIIHOCTb, 4eM caMo U, 4yTo mapamoKcajibHO B CHJIY
toro daxra, uto U, no onpejeseHHio, eCTb MHOXECTBO, COmep¥Ka-
lllee BCe MHOXKECTBA.

Ora aHTHHOMHUA Oblia u3BecTHa caMoMmy Kaurtopy eme B 1899 r.;
no60ONLITHO, ONHAKO, YTO ONy6JHKOBaHAa OHAa Oblla JUlIb B
1932 r.2). B utone 1901 r. ona npusjekna BHuMauue Paccena, xo-
TOpPBHIH NOX ee BJAUSHHEM [peANPUHSAJ NMOCTPOeHHEe CBOeH COGCTBEH-
HOll aHTHHOMUM, KOHEUHO, 3HAUUTeJNbHO Gosiee npocToit (Mo kpaiHei
Mepe Ha nepBbIH B3rJAN), MOCKONbLKY B HEill HET W HAMeKa Ha Ta-
KHe CcrelyaJjbHble NOHATUS, KAK MOJMHOXECTBO H MHOXKECTBO-CTe-
TeHb.

Tecnas cBs3bp Mexay antuHomusimu Kanropa u Paccena craner
ICHA KaXXJIOMy, KTO BCIOMHHT N0Ka3aTeJbCTBO TeopeMbl KaHropa
(T, crp. 94—95).

3. Antunomus Bypasu-®opru. B xauecTBe nmocjenHero npuMepa
aHTHHOMHH JAaHHOH rpynnel (Ha3BaHue ‘JIOTHYecKass’ B JAaHHOM
cayuae, noxanayi, c6uBaer ¢ TOJKY) YNOMsiHeM 06 WHCTOpPHYECKH
caMmoii paHHe# M3 HHMX — OHa Has3BaHa no uMmeHu Bypanu-®opry,

1y Paccen, 03, crp. 102.
2) Kanrop, 32.
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KoTopuiil ony6aukosan ee B 1897 r.!). Cam Kaurop, oanaxko, o6ey-
xnag ee eme B 1895 r. u coo6uwun o weit ['unpbepty B 1896 T.

®dopMyaupyeTcs 3Ta AHTHHOMHS KpaiiHe INIPOCTO: COIJIACHO
C/IeJCTBUIO M3 TeOopeMbl 2, BIIOJHe ymnopsijaoyeHHOe MHOXKecTBO W
BCeX NOPALKOBBIX YHCEJ HMeeT IOPSJKOBOe 4YHCJ0, OOJbllee Ka-
)poro sgeMenta W, T. e. 60abluee J1060ro nmopsigiKOBOTO yuCJad.

BnipoueM, npH NOCTPOEHHH TEOPHH MHOXKECTB, KaK YKa3aHo B
T, uu antunoMmusa Kauropa, uu antuHomus Bypanu-PopTu ne BO3-
HHKAIOT, MOCKOJIbKY CYILIeCTBOBAHHE COOTBETCTBYIOLUHX MHOXKeCTB,
a MMEHHO MHOXeCTBa BCeX MHOXECTB M MHOXeCTBa BCeX MNOPSIKO-
BHIX UKceJ, He MOXKeT GbiThb A0KAa3aHO NPH MOMOLIM NPHHIHUIOB, MNO-
JOXKeHHbIX B T B OCHOBY TeOpHM MHOXecTB. HuTaresb, Npeanoso-
MHUBLIME, uTO (GOPMYJNMPOBKA, naHHas B I TNPUHLUHIY BblAEJEHHUS,
KaK pa3 uMesaa B BHAY NPEeJOTBPATUTb MOSABIEHHE 3THX M APYTuX
JIOTHYECKHX AHTHHOMMI, GyoeT COBEpIIeHHO MpaB.

§ 3. CemaHTHYECKHEe AHTHHOMHH

HecKoNbKHMH ToAaMy [032Ke IOSIBJEeHHS AHTHHOMHUH, YINOMSHY-
THIX B OpelbliyllleM naparpade, Ha ClLeHy BbILJIH aHTHHOMHH He-
CKOJIbKO ApPYyroro copra. Mpbl CHOBa pacCMOTPHUM 3Jech JHLIbL He-
CKOJIbKO HauboJiee BAaXKHBIX TaKHX AHTHHOMMUH.

1. Anrunomus Puwapa. Drta anTHHOMUA, onucaHHas Pumapom B
1905 r.2), uMmeetT oco60e 3HAYeHHEe, TAK KAK OHA SIBJIsSETCH B He-
KOTOpPOM pOje napojuedl HAa KaHTOPOBCKMH JHArOHaJbHBIN MeETOJ
(T, crp. 64). M3BecTHO MHOrO PasHOBHAHOCTEH 3TOH AHTHHOMHH,
HHXKe paccMaTpuBaeTcs oaHa U3 6oJiee NMpPOCTHIX.

PaccMOTpUM BCe TaKHe AefCTBHTeJbHbIe YHMC/ad, KOTOpble MOTYT
6BITb 0XapaKTepPH30BAHbI NPH NMOMOLIH KOHEUHbIX (HO HeorpaHHYeH-
HBIX B COBOKYIIHOCTH) IIOC/J€I0BaTesNbHOCTEH PYCCKHUX ®) c/0B, Ha-
npuMep, ‘BOCEMb JAeCATHIX', ‘MONOMKHUTENbHbI KBaApaTHHI KOpeHb
M3 YuCJIa CEeMbIECSAT UYeThipe THICSAUYHBIX', ‘HaMMeHbIlee UYHCJO, YIO-
BJIETBOpSIIOIlee TOMY YCJOBHIO, UTO CyMMa KBaJapara 3TOrO YHC/Ia U
ero NpPOM3BeNeHHs HAa YHC/IO OHA JeCsATas PaBHA YHCIY TpH Jecs-
toix’. OueBHJIHO, CYIIECTBYeT JHIIb CYeTHOe MHOXKECTBO TaKHX Y-
cen. O603HAYMM MHOXKECTBO BCex 3THX uuces yeped R. Hrak, R
cueTHO. PaccMOTpHUM HEKOTOpHIl mepecyeT 3neMeHToB R. Oxapak-

1) Bypaau-®optu, 1897; cp. *®. Bepnmreitn, 2, *>Kypnst, 1. Tounyio ¢op-
MyaupoBKy anTHHOMMM Bypasmu-®opru cm. y don Héiimana, 25, npum. 24,

2) Pumap, 05, *2,

3) B nomsnuHuKe «aHrmiickux» — IIpun. nepes.
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TepU3yeM Tenepb NeHCTBHTENbHOE UUCJIO r KaK TaKkoe OeilcTeureis-
Hoe uucao u3 unrepsasa (0,1), 410 eco n-ti OecaTuuHbli 3HAK ecTob
pe3yabTar YuxKau4eckozo cosuea n-20 0ecATUYHO20 3HAKA fl-20
uucra 8 ynomanyrom nepeciere (1 — pe3ynbTaT HHKJIHYECKOTO
caeura uMope 0, 2 — pe3y/abTaT UHKJIHYECKOrO CABHMra LH(PBI
l,..., a 0— pesysabrar uukauuyeckoro capura uucdps 9). C mno-
MOILBIO DACCYXXJEHHH, NMOYTH MOJHOCTBIO AHAJOTHMUHBIX NpPHBEAEH-
HeM B T (ctp. 64—65), moayuum, uTO r OTJHMYAETCs OT JIOGOro
3neMenTa R M no3TOMY He MOKeT OBITb OJHO3HAYHO OXapaKTepH-
30BaHO KOHEYHOH MNOCJ/eJOBATENbHOCTBIO PYCCKHUX ') CJIOB, B SIBHOM
NPOTHBOPEUYHH C TeM (PAaKTOM, UTO 7 YyKe 0XapaKTepHU30BaHO TAKHM
crnoco6oM, a HMEHHO IIPH NOMOILH BBIJEeJEHHOH KYPCHBOM MOCJENO0-
BATEJbHOCTH PYCCKHX!) c/IOB M3 mpenbiayiuied ¢passi?).

Mb He 6yzneMm 3pmech ofcyxaaTh aHTuHOMHIO Beppu3), smasio-
ILYIOCS, MO CYLEeCTBY, NOYYHTENbHBIM H OCTPOYMHBIM YNpOILEHHEM
aHTHHOMHM Pullapa; caMocTOATeJNbHOIO TeOPeTHYECKOTO HHTepeca
OHA He NpeACTaBJAseT U He HMeeT TOH HENOCPeACTBEHHOH CBS3H C
IMarOHAJbHBIM METOJOM, KOTOpas TakK 03aJauHBAaeT B AHTHHOMHHU
Pumapa.

2. Antunomus I'pessunea. B 1908 r. T'pennunr u Henbcon 4) obpa-
THJIM BHHMAaHHe HA CJAEeYIIIYI0 aHTHHOMHIO; OHH CUHTAJU ee pas-
HOBHAHOCTbIO aHTHHOMHUM Paccena, HO OHA OKa3ajach CYLIECTBEHHO
OTJIMYHOH OT napajgokca, OTHOCALIErocs K CBOHCTBY GBITh MMMIpepH-
KaGeJbHBEIM °) (XOTS M YIMBHTEJbHO CXOAHOH C HHM).
Autunomus I'pennuura moxeT GbITb CHOPMYJIMPOBAaHA OUEHb
npocro. Hekotopbie pycckue npu/arate/ibHble, HampHMep, «pyc-

') B nopJHHHKKe «aHMIUACKUX». — [Ipum. nepes.

%) Crporo roBOps, 3aKypCHBJEHHAs YacTb Npeablaylleli ¢passl He ompe-
AeJsdeT HUKAKOrO YMCIA 7, TAK KaK B Hee BXONUT CJOBO YIOMSHYTOM, OTHO-
csimeecst K NpelblAylleMy (He3aKypCHBJIEHHOMY) TeKCTy. MOXKHO, KOHeuHo, BKJIIO-
YHTb B 3aKyPCHBJIEHHOe BbIpaXKeHHe M SIBHOE OmnMpeJeJeHHe HeKOTOPOro
MOAXOASLLEr0 NepecyeTa, HO M Torja aHTHHOMHS Pullapa nojiBepiKeHa KpHTHKe,
HCXO/slllell M3 TOro, YTO HWUKAKOe OMpeJieieHHe PacCMATPUBAEMOTO B Hell poxa
He 06xofuTCA 6e3 CCbUIOK Ha (DaKTBl M NOHATHA, JexauiHe BHe ero. Bce sTH
coofpaxeHuss B MOJHOH Mepe NMPUIOXKHMBI M K YNOMHHAeMOH B ClelymomieM a6-
saue (cM. Takke Jo6GaBjeHue K cJeAylolleMy NpHMeUaHWI0) aHTHHOMHM Beppw,
HeCMOTPS HAa ee KaXyWylocs 3aMKHYTOCTb (HE3aBUCUMOCTb OT JAPYroro KOH-
rekcra). — Ipun. nepes.

%) Ony6.MxoBaHHyl0 BrepBble Pacceaom, 06 [cTp. 645; B 3Tol aHTMHOMHM
HIeT peub O MapajoKCAIbHBIX BbIPAXKEHHAX THNA ‘HaHMEHblUee HATypaJbHOe
YHCJIO, KOTOPOe Hesb3si HA3BaTh MOCPEACTBOM MeHbllle uYeM TPHALATH Tpex CJIO-
ros’ (ompemesnsollero NpH MOMONIH TPHALATH ABYX CJIOTOB HEKOTOPOE HATypab-
Hoe uucso). — [lepes.].

4) I'pennuur — JI. Hesbcon, 08.

8) OTo He pasbAcHeHHOe aBTOPAMH «CYLIECTBEHHOE OTJIMYHE» COCTOHT B TOM,
yTo napajokc Paccena oTHOCHTCS K MOHATHSAM, a napajgokc IpeminHra —
K HMeHaM mNoHATHH, T. e K caoBaM. (Cp. mpum. 3 K crtp. 16.) — Hpum. nepes.
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ckoe» H «MHOIOCJOXHOey», 00J1aflaloT TeM CaMbiM CBOHMCTBOM, KO-
TOpble OHH HAa3bIBAIOT: IpUJAraTeNbHOe ‘pycckoe’ camMo pyc-
CKOe, a TMpuJaratejJbHOoe ‘MHOTIOCJOXKHOE CaMO MHOTOCJIOXKHOE,
B TO BpeMsl Kak rpoMajHoe GOJBLIMHCTBO NpHJAraTe/bHbIX, TaKHe,
Kak ‘ppaHiy3ckoe’, ‘OfHOCJ0XKHOE', ‘cHHee’ M ‘ropsiuee’, He 06ua-
Nal0T Ha3blBaeMBbIM KaxKJIbBIM H3 HUX cBoiictBoM. HaawmiBasi mpusa-
raTtejqbHbE BTOPOTO POJA 2eTEePOAO2UHECKUMU, Mbl CPa3y Ke oOHA-
pyXHBaeM, K CBOeMY yxKacy, UTO NpHJaraTe/bHOe ‘TeTepoJorHue-
CKOe' TeTepOoJIOTHYECKOe B TOM U TOJBKO B TOM CJydyae, ecJH OHO
HE reTepoJIorHyecKoe.

3. Jlwey. VI3aBecTHO OueHb MHOTrO BepCHH 3TON AHTHHOMHH, CpeIH
KOTOPHIX B AEHCTBHUTEIBHOCTH AOBOJBHO MHOTO COBCEM HenapasokK-
cajpHbiX. HekoTopble M3 3THX BepCHil BOCXOASIT K AHTHYHOCTH, K
TOMY BpeMeHH, KOrfia Merapckue ¢usaocodnl ') nmoaapasHuBalu UMH
yjenoB IlnatonoBcko#l akanemuu?). Mb npusenem oaHy u3 Goiee
NO3AHUX BepCHH.

[Tpeanonoxum, yro [xoum [loy npousnec 1 nekabps 1956 r.
caenyiolilee pycckoe3) mnpensnoxeHue (M HHYEro APYroro 3a Becb
5TOT JeHb He MPOU3HOCHJ): «EnuHCTBeHHOe NpenJsioXKeHHe, MPOH3-
Hecennoe Jlxonom Jloy 1 mekaGps 1956 r., joxHO». DTO npenJo-
*KeHHe ecTh NMOBECTBOBATEJbHOE MpPEIJIOKEHHe, JHUIEHHOe KaKoi Obl
TO HU ObLIO 3JMJIUNTHUHOCTH (Kak, HanpuMmep, «EnunHcTBenHOe npen-
JoxeHue, npousteceHnoe JI:koHom oy | nekabps, JOXKHO») HIH
3aBHCHMOCTH OT KOHTeKCTa (KaK «EjuHCTBeHHOe mnpeaJioKeHHe,
npousnecenHoe uM | mekabps 1956 r., noxno») *). ITosromy npen-
craBaseTcs pPa3yMHBIM 3alaThCcs BONPOCOM, HCTHHHO 3TO mpef-
fqoeHue WA J0xHO. Ho cpa3y e BbIICHSIETCS, YTO 3TO MpeA-
JIOJKeHHe HMCTHHHO B TOM M TOJbKO B TOM CJydae, KOrJa OHO
JIOJKHO.

Moryt B03pa3uTh, YTO 3Ta AHTHHOMHS OCHOBBIBA€TCS HA HeKO-
TopoM (AKTHYECKOM NpPENONOKEeHHH, 8 WMEHHO Ha MPeArNoJIoxKe-
i o ToM, uto Jlxou oy melCTBHTeNbHO NPOH3HEC ONpefeseHHOe

1) Hanpuwmep, ds6ymun (IV cr. go H. 3.); cm. Kaunn, 52, ctp. 42 pycek.
usn. — I pun. nepes.

2) Cp. Boxenckui, 56, § 23.

3) B nmogauuHuke [xon oy, Kak u mnopo6aer emy, FOBOPUT MO-aHIIHii-
cku. — I pun. nepes.

4) YTBepxk/eHHe, BbICKa3aHHOe B 3ToH ()pase, MpeLCTABJSETCS H3JMIIHE Ka-
TeropuueckuM. Brpouem, mpoGseMa NPUHUMIKAJLHOK HEYCTPAHHMOCTH 3JUIMNTHY-
HOCTH H KOHTEKCTyaJbHOH 33aBHCHMOCTH KakHXx Obl TO HH GblI0O (OHETHUECKHX
BLICKa3biBaHUll, KOpeHsAU[ascs B NPHHIMIHMAJbHON HEenpoBepseMOCTH MOJpasyme-
BaeMbIX B HHUX OHTOJIOTHYECKHX HOMYILIEHHH O eIUHCTBEHHOCTH PacCMaTpHBAaeMbIX
B HHX OGBEKTOB, BBIXOAMT, MO-BHAMMOMY, 33 DaMKH PacCMOTPEeHHH aBTODPOB U He
yMaJjsieT ux 3HaueHus. — [Ipun. nepes.
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npejJioxKeHHe, U HUYETO IPYroro B ONpejefeHHBIH AeHb!). DTO, KO-
HEYHO, BEPHO, HO OTHIOAb He OocsabJsieT MapajoKCaabHOCTH pe3yJb-
tata. KpoMe TOro, MOxHO noKas3aTb, YTO aHAJOTHUHAS AHTHHOMHS
MOxKeT ObITh NOCTpoeHa 6e3 HCIOJb30BAaHUS KAKHX Obl TO HH OBLIO
(bakTHYECKUX HpPeAnoNoKeHHH 2),

§ 4. OGuue 3amMeyaHus

VcuepnpiBarliiee ONHCAHHE BCEX AHTHHOMHUN, OOHapYXKeHHBIX B
HCCJeJlOBAHHAX 10 OCHOBaHHsM %) B TeueHHe NOCJeJHHUX LIECTHAE-
CATH JIeT, He BXOAMT B HalmK HaMmepenus?). I3 He paccMOTpeHHBIX
HaMu 10 cuX nop xaubosee BaxkeH mapanokc Ckosema, HMeIOIH T
NpUHLHKNHAIbHOE 3HAuYeHHe [Js AaKCHOMATHYeCKOH TeOpHH MHO-
xkectB. Ho uMeHHO 1o 3TOfi NpUYMHe ero OnucaHHe H OOGCYXJAeHHE
6ynet orsoxeHo xo § 6 ra. I1°).

Mpul yKe TOBOpPHJIH, YTO JHIUIb HEMHOTHE MaTeMaTHKH Obllu
cepbe3HO 006ecnOKOeHbl BO3HMKHOBeHHeM aHTuHOMuH. Ho naxe
CpeAH TeX MaTeMAaTHKOB, KOTOpble OBbLIH BCTPEBOXKEHBl KPHU3UCOM
B OCHOBaX CBOell HayKH, BbI3BAHHBIM MOSIBJE€HHEM aHTHHOMHH, MO-
nasisiollee GOJMbIIAHCTBO pa3jensio MHeHne Ileano, corsacHo Ko-
topoMmy Exemplo de Richard non pertinet ad mathematica, sed ad
linguistica ©), U3 yero oHM 3aKJlOuaJ M, 4TO, GYAYYH MaTeMaTH-
KaMH, OHH He 00sI3aHbl GBIJIM HUCIBITHIBATH 6eCOKOHCTBO MO MOBOAY

) Ho 310 «®haKTHueckOe NpelnosokeHHe» MOXKeT GbITb NPU MOMOLLHM TPH-
BHAJIbHOH mNepeOPMYJHPOBKH NpPeAJOXKeHUsT «(aKTHUecKH OCYIUecTBJIeHO» KaX-
JABIM YHTaTesJeM, NpUYeM eMy BOBCe He IOHANOGUTCS AJs 3TOTO, Kak Jerko
NOHATb, MOJIYAThb NOYTH Lesble CyTKU. — IIpum. nepes.

2) Cm Tapckuii, 44, npum. I1.

38) MaremaTuku u joruku. — IIpun. nepes.

%) IlepeuncieHde ¥ TOUHOE OMHCaHHWe OKOJNO NBEHAJUATH AHTUHOMHIl, BKJIO-
yas WecTb pacCMOTPeHHBIX 3jech, cM. Ber, 55, kuura V.

5) HexoTopble Apyrue napafgoKchl, M3BecTHble ellle B JAPEBHOCTH, MPUOGpe-
TalOT B NOCJefHee BpDeMs CBfi3b C OCHOBAHHUSAMH MaTeMaTHKH M, B 4YacCTHOCTH,
TeOpUH MHOXKECTB; HMEHHO B CBSI3H C HCC/Ie[OBAaHMeM MpPHHIMIA MaTeMaTHYecKOM
MHAYKUMH HHTepeceH napadokc ky4u: «OXHO 3epHO He MOXKeT 0Gpa3oBaTh KYuH,
eC/IH U n 3epeH He MOTYT o6pasoBaTh KYuW, To M n+1 3epHO He MOXKeT oGpa-
30BaTh KYUYM — CJeJloBaTeNbHO, HHMKaKOe 4YHCJO 3epeH He MOXeT 06pas3oBaTh
Kyuu». XOTsl, HA NepPBLIH B3IVISIA, 3TOT MapafOKC He HUMeeT OTHOLIEHHS K MaTe-
MaTuKe, HO TpeGyeTcsl OTBeTHTb Ha Bompoc: Giarojapsi KaKUM CBOHCTBaM MaTe-
MaTHYECKUX MOHATHH aHaJOrMuUHbI NMapajJoOKC He MOXKeT MOSIBUTbcA B MaTeMa-
THKe — NPUYEeM HeT OCHOBAHUH JOBepsiTb ONBITY, OCHOBAHHOMY Ha MaTeMaTuuye-
ckolt MHAyKuMM. Tak Kak mpeinosoxeHHe O eAHHCTBEHHOCTH HAaTypaJ/bHOro psiia
TeCHO CBfI3aHO ¢ 3To# (opMofi MHAYKUHMM, OT Hero cjelyeT OTKa3aTbesl, MO Kpail-
Hefl Mepe NpH Hcc/eOBaHHM MAapajfioKCoOB, W TOTAa npuoGpeTaeT 3HaueHde (CM.
°Ecennn-Bosbnun 60, crp. 103—104) HeKoTopasi pasHOBHAHOCThL mapajokca 3e-
HOHa O JeTsuel cTpeje. TH AHTHMHOMHMH HEe CJeJyeT OTHOCHTb K TpPynmam Jio-
THUYECKHX HJIM ceMaHTHueckKux. — IIpum. ped.

6) «[lpumep Pumapa oTHOcHTCS He K MaTeMaTuKe, a K JHHIBHCTHKE»
(n@ar.). — [Ipum. nepes. -
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aHTHHOMHM Puinapa u ceMaHTHYeCKMX AaHTHHOMHI BooOe. [ei-
CTBHTEJbHO, B 3TH aHTHHOMHH HENPEMEHHO BXOJSAT TaKHe CeMaHTHYe-
CKHe TepMHHBI, KaK ‘0603HauaeT’, ‘XapaxkTepuayeT MHJH ‘HCTHHHO,
a 0 TaKHX TepMHHAaX OOBLIUHBI MAaTeMaTHK BOBCE He CUHMTAeT HYXK-
HBIM CJHILIKOM YK YyrmopHO AyMatb. Ho no mepe pa3BuTHS OLHOTO
M3 CaMblX MHTEPECHBIX HaNpaBJeHHH COBPeMeHHBIX HCCJIeJOBaHHH B
06J1aCcTH OCHOBAHHI BBISICHHJIOCH, YTO npob/ieMa CeMaHTHYECKHX aH-
THHOMHUH $SIBJASIeTCS He UYHCTO METOMOJIOTHYECKOH, MMeloleii camoe
GosbllIOe KOCBEHHOE OTHOLIeHHe K cOOCTBEHHO MaTeMaTHKe, HO CJY-
KHT CKOpee OTIPABHBIM IYHKTOM AJS HCCJeJOBaHHH, OKa3blBalo-
IHX TPOMAajJHOe H HENOCPEACTBEHHOE BJIHSHHE Ha COBDEMEHHYIO
maTtematuky. O6 stom Gyaer pacckasaHo B . V.

JlutrepaTypa, I[OCBsilleHHAss aHTHHOMHSM, OuYeHb OOMIHPHA.
B nepBble roabl nocse ony6aMKOBaHMs aHTHHOMHMM Paccena aHTu-
HOMUH O6CYXIAaJHCh IJaBHHM o6pas3oM MareMaTHKaMu. Brocaen-
CTBHHM XK€ OHH CTaJid MpPUBJEKaTh Bce OoJjiee MPHCTaNbHOE BHUMaHHe
CNENHAaJUCTOB 1O JIOTHKE, METONOJOTHH U (Hun0coPHH B LIHPOKOM
cMbicsie. Boablnast yacTh 3TOM JUTepaTypbl MOCBSILlEHA YACTHYHBIM
paspelleHUsIM Pa3JHYHBHIX AHTHHOMHMIN, He YKa3biBalOLIMM HHKaKOro
06111ero MEeTOAOJOTHYECKOTO IMYTH W YacTO NPOTHBOPeYallUM Jpyr
npyry. Hexoropbie u3 3TuX paBoT OCHOBAaHH HA HeNOPa3yMEHHsIX
n omu6kax '), aBTOpbl APYrUX 3aNyTbIBAJIHCh B He HMEIOILHUX Mps-
MOTO OTHOIIEHHS K [eJy 3NUCTEMOJNOrHYeCKHX H MeTadH3HYeCKHX
paccyxaeHusix. B mejom cospaercs BneyaTJeHHe, YTO €CJH 4acTHY-
HOe pellleHHe H MOXEeT CJy4yafHO 0Ka3aTbCs MOAXOASIUHM JJIs aH-
THHOMHUI, BO3HHKAIOLIMX B KOHTEKCTE OGBLIYHOIO 53bIKa %), TO aHTH-
HOMHH, CBSI3aHHble C SI3LIKOBBIMH CHCTEMaMHM, TpebYIOT caMoro
CepbesHoro M3yueHus, yTo U OyJer NPeANPUHSTO B CJAeLYyIOIIHX TIia-
Bax. McuepnbiBatoumue Gubanorpaduyeckie ykazanus OYAyT AaHbl B
§ 6. 3mech ke Mbl OTPAHHYHMCS HECKOJbKUMH OGLIMMH MOSICHEHHSIM H.

Bce aHTHHOMHH, KaK JIOTHUECKHE, TAK M CeMaHTHYeCKHe, HMeIoT
o6liee CBOMCTBO, KOTOpoe rpy60 M HECTPOrO0 MOXKHO ONpeae/HTb
KaK CaMOnpumerumocto (unu camooTHocumocts) self-referen-
ce) 3). B mo6oi u3 3THX aHTHHOMHI Ta CYLIHOCTb, O KOTOPOJl B Heil
HaeT peub, ONpefesieTcs, HIH XapaKTepHayercs, NOCPEACTBOM He-
KOTOpOil COBOKYIHOCTH, K KOTOpO# OHa cama mnpunajjexurt. [To-su-
JAMMOMY, BO BCEX NPHBOAAIIMX K TAKUM aHTHHOMHSIM PACCyXKAeHHSX
€CTb HEKOTODbIH KpPYT; M BIIOJHe MOHSATHO MPOSIBJsIBLIEECS CTpeMJie-
HHe HMMEHHO B 3TOM BHJAETb KopeHb 3Ja. OQHAKO pelluTelbHOe

1) TunuuHBIM TpPHMepOM TaKOro poxa cayxuT pabota *Koiipe, 1, moxsep-
raBmascs kputuke Bap-Xumiena, 47.

2) HenaBHOo mombITKa pelUeHHs AHTHHOMHH THNa <«JIXeua» B paMKax oGbly-
HOTO si3bIKa Gblna mpeanpuHsaTa Bap-Xumnnenom, 57a.

%) D10 yTBepXK/eHHe aBTOPOB He cJeNyeT PACNPOCTPAHATb HA MapajioKCh,
yKasaHHble B MPHMeUaHuH penaktopa Ha ctp. 23.— [pun. ped.
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HCKJIIOYeHHEe BCeX paccyXJeHHH, BKJIOUAIIMIMX JI0G0H BHA caMo-
NPUMEHUMOCTH, €CTb SIBHO CJIMIIKOM CHJIbHOE CPeJCTBO, B pe3y.b-
Tarte NpPUMEHEHHSI KOTOPOro ¢ BOAOH OydeT BLINJECHYT H peGeHOK.
Ectb GecuucnenHHoe MHOXKeCTBO CaMBIX OGBIYHBIX CIOCOGOB BhIpa-
JKeHHsl, ABJAIOIUXCS CAMONPHMEHMMBIMH H, OJHAKO, aGCOJIOTHO
GesBpeHBIMH M yAoOHBIMHU !). Be3yc/oBHO, XapaKTepUCTHKA KOTro-
JH60 KaK CaMOro BLICOKOTO YeJIOBeKa B KOMaHJe COBEPLIEHHO 6e3-
onacHa # 3((deKTHBHA, XOT TaKas XapaKTePHCTHKA [AeJAeTcsi NpH
INOMOIIY COBOKYTUHOCTH, K KOTODOH NpPHUHAMJIEXKHT 3TOT YeJOBeK.
M B MareMaTuke —KaK M B JIOGOi APYroil HayKe — MHOTHe Ba-
Hble MOHSITHSl CTPOsTCA NOAOOHBLIM e o6paszom. He Bcsikoe camo-
NpUMEHHMOe IOHsITHe BeJeT K NPOTHBOPEUMIO, U HEKOTOpHEe TaKue
MIOHATHSI SIBJSIIOTCS HeOoOXOAMMBIMH [J1s1 HaYKH, KakK WU [AJs [OBce-
JHEBHOH »KH3HH.

ITocko/IbKYy MOJHOCTBIO HCKJIOUHTb 06pa3oBaHHe caMOMmpuUMe-
HUMBIX TOHSATHI, M0-BHIMMOMY, HEBO3MOXKHO, MHOTHE ABTODPHI HCKA-
JIM JOMOJHHTEeNbHBIH KpUTepHH, MO3BOJHUBILHI Gbl «OTAEJHTb OBEIl
OT Ko3/uu». Hekotopble W3 3TUX MOMBITOK GYAyT paccMOTpeHbl B
ra. III. 3p1ech Mbl ynoMsiHeM TOJBKO OZHO TaKoe MpeJoKeHHe.
B ocHOBHOM OHO CBOAMTCS K AMCKBAJMMOHUKALMHA B KAYeCTBe MOHS-
TUH TaKUX TEPMHHOB, NMOMBITKA YCTPaHEHHs] KOTOPHIX Ha OCHOBe HX
onpejeseHust npuBeja 6bl K perpeccy B GeCKOHEUHOCTb ?), — HHAYe
roBopsi, K NPHHATHIO B KaueCTBe HAYYHO y3aKOHEHHBIX TEPMUHOB
JUIIb TAKHX, LIS KOTOPBIX MOXKHO NOKAa3aTh HX KOHEYHYIO yCTpaHH-
MocTb. He o6cyxpaas 310 npepoxeHue MOAPOGHO, ClelyeT 3aMe-
THTb, YTO AaXKe€ eCJH OHO fiBJseTcss 3P(PeKTHBHBIM CPEACTBOM AJsI
NPEOAOJIEHHsT BCEX M3BECTHBIX AHTHHOMHI, y HEro ecTb CJeayIOLLUil
HefocTaTOK. Jl0Ka3aTeJbCTBO KOHEYHOH YCTPAaHHMOCTH, OKa3biBaio-
llleecsl 4acCTO UPe3BHIYAMHO YTOMHUTENbHBIM AeJIOM, AOJIKHO TeM He
MeHee NPOBOMMTLCS MM Kaxo0o020 8HO8b 8800umoz0 nouarus. Co-
MHHTEJbHO, YTOGBl MaTeMaTHKH BBbIAEPXKaJH CTOJb CypoBOe TpeGo-
Banne. JIOHATHO NO3TOMY, YTO 3TO NpeNJIOKEHHE He CMOMIO pasy-
GenuTb APYTHX aBTOPOB OTKA3aThCs OT MOHCKOB Gosee 3ddeKTHB-
HBIX M YAOOGHBIX myTel.

C ToukH 3peHHs TeX, KTO BEPHUT, YTO KJACCHYECKAS] MATEMATHKA
IBJISIETCS B CBOell OCHOBe 31PaBOil, BHIABMIaeMasi aHTHHOMHSIMH 3a-
Jlaya COCTOHMT B NOCTPOEHHH CHCTEMBI, B KOTOPOil MOIyT GHITh ompe-
IejieHbl BCE MOHSATHS KJACCHYECKOH MaTeMaTHKH W BLIBEfeHbl Bce
(1M 1O CYUIECTBY BCE) TeOpeMbl MaTeMAaTHKH (BIJOTH 4O AHAJAM3A
W BKJIIOYasl aHa/lu3), a HeMpOTHBOPEYUBOCTb ee (CUCTeMbl) 6blaa Gl

) 06 octpoymHo#t u yGenuTenbHOH 3amuTe CaMONpPHUMEHHUMBIX pacCyXK/IeHHi
cM. ITonmep, 54.
%) B sTom cocrout «peweHne Bemana», npeasoxeHHoe B pa6ore Bemana, 31,
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Jl0KasyemMa — WJH [0 MeHbllell Mepe, 4ToObl pacCyXAeHHs, BeLy-
IlHe K H3BECTHBIM aHTHHOMHSAM, Obl1H Obl B Hell 3(PQdEKTHBHO HC-
Katouenbl. IIpeacTaBisieTcs, uTO. pellleHHe 3TOH 3ajaaun morpebyer
HEKOTOPbIX paiWKaJbHBIX H3MeHEHHH B «HAHBHOM» MNOAXOJe, KOTO-
poro A0 CHX IOp TNpHAepXKHBAeTcA OOJbIIMHCTBO MAaTeMaTHKOB.
OTKas3biBaThCsl OT Bepbl B CYLIEeCTBEHHYIO Pa3yMHOCTb KJjacchye-
CKOTO aHa/ju3a, KaK NpelaraioT HHTYHIHOHHCTE, MOXKeT ObiTh U HE
06513aTeIbHO, HO MOXHO COTVIACHTbCS MOKHHYTh paf, B KOTOPHIH
npuBen maremaTukoB Kaurtop!), u ynanutbcss B MeHee POCKOILIHbBIE,
HO GoJjiee HajeXHble obutanuiia. Te, KTO He 3aXoueT TaK MNOCTY-
MUTb, MOTYT MpPEANMOYECTh OCTATHCS B 11apCTBe M306HIHST U OGHECTH
€ro CTeHaMH, NPeJOXpaHSIOLUMH OT BTOP2KEHHS! THYCHBIX @HTHHO-
Muii, 6e3 BCAKOH, ONHAKO, YBEPEHHOCTH, YTO HEKOTOpble H3 3THX
TBapeil He 3aceau BHYTpH. Drta TeMa Oyaer pasputa Gosee mpo-
3apueckuMm 06pa3oM B CAeIYIOLUX TJaBax.

§ 5. Tpu kpu3uca

JBaanatoe cToJieTHe — HEe MepPBBIH MepHON, B TeUeHHE KOTOPOro
MaTeMaTHKa HCOBITHIBaJa KPH3HC OCHOB. UTOOH mOsyuuTb Gosee
[OJIHOE TNpeACTaBJeHHe O COBPeMEHHbIX AHTHHOMHSIX, CTOHT XOTH
6 B OGLIMX YepTaX PAacCMOTPETb NPEeKHHE KPU3HCHI.

B naToM Beke 10 Halleil 3pbl, BCKOpe MOCJe OJHOTO M3 CaMbIX
GaecTAUNX AOCTHUXKEHHH B HCTOPHH YesJOBeYecTBa, a4 MMEHHO IMpe-
BpallleHHs] FeOMETPHH B TOYHYIO AeAYKTHBHYIO HAayKy, Obliu cle-
JaHbl Ba Kpaiine napajaokcaJbHbiX OTKPHITHSA. [TepBHIM OTKpHITHEM
SABUJOCh TO, YTO He BCe TeOMeTpHYECKHe CYILHOCTH OJHOTO H TOrO
)Ke poja COM3MepPHUMBl APYr C APYroM, TaK 4TO, HAaNpUMep, AHaro-
HaJb KBaJApaTa He MOXKeT ObITb H3MepeHa MOCPeACTBOM HHKAaKOil
KpaTHO!l YacTH ero CTOPOHBI ?) (B COBPEMEHHOH TePMHHOJOTHH —
yTO KBaJApAaTHBIH KOPeHb M3 2 He eCTb PalHOHaJbHOe uucio). Bro-
‘PHIM OTKpBITHEM SIBUJIHCb MapajoKChl WIKOMb 371€aTOB (3eHOH H ero
Kpyr), PasBMBaBIIMX C MHOTMMH BapHauUsIMH TeMY O HEBO3MOXK-
HOCTH MOCTPOEHHs KOHEeUHBIX BeJHYHH W3 OGeCKOHEeYHO MaJblX ya-
crelt 3).

) Cm. npum. | ua crp. 15. — IIpunm. nepes.

2) O ray60oKkOM BIeYaTJeHWH, [POH3BEJeHHOM 3THM OTKPEITHEM, MOXKHO
cyauth no caoBaM [liaTona B Testere o ToM, uTo Teofop AoKasan HppauHo-
HAJbHOCTb KBaApaTHbIX KopHed u3 3, 5, .., 17, n 3TOT pe3ynpTar Obln [O3JHee
o606uien ero yuenukom Testerom; cp. *A. E Teitnop, 1, *Ténauy, 2, Peiinemei-
crep, 49.

pa) Cm T, crp. 11, npum. 2 [rme ykasblBaeTcs JuTepaTypa, MOCBsLIeHHAS
B TOil mau uHOH Mepe anopusM 3eHona: Paccen, 03, cTp. 346 m cn.; *Xacce —
loswn, 1; °Keppoan, 1895 (*1); °Ideccyap — Kaccupep, 25 (*1); °Jlypus, 33 (*1);
*Moppuc, 1; °Beiic, 28 (1), ctp 232 u cn; °Yunmu, 33 (*1); *Boabuano, 2;
9Ksmxops, 21 (*1); cM. Takke NpUMeyaHHe pefakTopa Ha cTp. 23 Hacroslulerc
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Pesya1bTaTaMu 3TOro NOTPSICIIEr0 TpeyeCKHMX MAaTeMaTHKOB KpH-
3uca sIBUJIHCb ABa ellle 6ojee Ouectsamwux poctuxenus!). Ilepsoe
U3 HHX — Teopus nponopyull, copepxamascs B 5-it u 10-i kuurax
Hauan EBknupna; BTOpoe — H306peTeHHbll ApxumenoMm merod uc-
Yepnamus, SBUBLIMHCA He 4YeM HHBIM, KaK CTPOTHM, XOTSl H HEJIO-
CTaTOYHO OOIUMM, NPOBO3BECTHHKOM COBDEMEHHBIX TeOpHH HHTe-
rpupoBaHus. Teopus nponopuuii Morsa OB OaTh rpekaM BO3MOXK-
HOCTb ONpeleJHTb NOHSTHE UPPAYUOHAABHO20 HYUCAQ W PA3BUTb Ta-
KuM 06pa3oM apu(pMeTHUECKYIO TEOPHIO KOHTUHYYyma; OLHAKO OHH
5TOT0 MOYEMY-TO He CHeNaJH.

Teopus npomopuuii rpekop Oblia cKOpo 3abbiTa, NpUYeM Ha-
CTOILKO OCHOBATeJNbHO, YTO KOTAa BO BTOpoil nosoBuHe XIX Beka
OblIM MOCTPOEHBbl CTporue apudMeTHYeCKHe TEOpPHH HPpPALHOHAJb-
HBIX YHCEJl, TO Cpa3y AaxKe He NMPHUILIO B IOJOBY, YTO HOBBbIE METOMbI
He CJHMIIKOM INPHHLIHUIHAJIbHO OTJHYAJUCh OT TeX, KOTOPBIMU YiKe
3a JABe TBICAYH JeT- JO 3TOr0 BJafeNd TpedyeckHe MAaTeMAaTHKH.
B XVII u XVIII Bekax nox BmeuaT/JeHHeM MOLUH U MJOLOTBOPHOCTH
HOBOH300DeTEHHOr0 HCUHCAeHHsT GEeCKOHeYHO MaJsblX OOJIbLIMHCTBO
MaTeMaTHKOR JIHXOPAJOYHO INPUMEHSJKH €ero MeToJbl, He 3adyMbl-
BasiCb AOCTATOYHO BHUMAaTe/lbHO Had TeM, HACKOJbKO MpPOYHA €ero
ocHoBa ?). Ho B Hauase XIX Beka ysicHeHWe IIATKOCTH 3TOH OCHOBBI
TNIPHBEJIO KO 8TOPOMY KPUBUCY OCHOBAHUL MATEMATUKU.

Crpemsice npeogosers 3ToT kpusuc, Komn (B 30-x ropax mnpo-
LIJIOTO BeKa) moka3aJ, Kak 6e30TBeTCTBeHHOe ynoTpebJeHHe GecKo-
HEYHO MaJblX MOXET ObITb 3aMeHeHO KOpPPEeKTHBIM HCIIOJNb30BAaHHEM
npenenos, a Befiepmtpacc u apyrue (B 60-x—70-x romax) npo-
JEMOHCTPHPOBAJHK BO3MOXKHOCTb IOJHOH «apHdMeTH3aUUH» aHa-
JM3a U TeOpUH (PYHKuMH. DTO ynpoueHHe OCHOB OBbIJIO HAaCTOJIbKO
ycnemunblM, yTo ITyankape B 1900 r. B BbicTynsneHuH Ha Bropom me-
XKAyHapoOLHOM MaTeMaTHYeCKOM KOHI'pecce, MOCBSILEHHOM pOJIH
MHTYHOUM M JIOTHKH B MaTeMaTHKe, CMOr TOpPIO 3asiBUTh, UTO
MaTeMaTHKa YyXe o6pena COBEpPLUIEHHO MPOYHBI M HaZEKHbIA
¢yunament. Ilo ero ciaoBaMm, «Temepb B MaTeMaTHKe OCTalOTCS
TOMBKO 1eJble YHCAAa ¥ KOHEUHble HJIM OGecKOHEUHBle CHCTeMBH
HeJBX uHces... Maremartuka.. NOJHOCTBIO apuU(MeTH3HPOBaHA...
Mb  MOXeM CcKa3aTb CerojHs, 4YTo JOCTHFHyTa aG6coJioTHas
CTPOrocTh» 3).

usganust (co ccolIKO# Ha ero paGory °60) u °SInoBckas, 63;. — [Tepes.]u I'pion-'
6aym, 52, 55 (c nasapHeiimumu ccolakamu). [[Tapamokchl 3eHoHa HMenu MHOTO
Pa3HOBUIHOCTEH; M He B Ka)XJOM CJydYae MX JIerKO MOXHO pacCMaTpUBaThL Kak
BapuallMl YKasaHHOH aBTopaMu TeMbl. — Ped.]

1) Cp. *Xacce — Moaby; 1; *Iombu, 3; Ban aep Baprel, 54.

?) TUNHYHBIM TNPUMEpPOM TaKOH MMO3HMIHMH CJIYXKHUT 3HAMEHHTOE H3peyeHHe
Hanambepa: Allez en avant, et la foi vous viendra [«WnuTe Bumepen, U yBepeH-
HOCTb OpHIET» (Ppany.). — Ilepes.].

.3) Ilyankape; 02. . . S
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Ho no uponuu cyawp6b, B TO caMoe BpeMs, K KOTODOMY OTHO-
cuTcs ropaoe 3asiBaenue IlyaHkape, y»Ke BBHISICHHJIOCH, 4TO TeOpHsI
«0EeCKOHEUHBIX CHCTEM LeJblX 4Hcea» — T. e. MONPOCTY 4acTh Teo-
pHH MHOXECTB — BecbMa Jajeka OT abCOJIOTHON HaJeXXHOCTH CBO-
HX OCHOB. M1 1He CTOJNBKO BO3HUKHOBEHHE AHTHHOMHUH B OCHOBAHHSX
TEOPHH MHOXKECTB caMo No cefe, CKOJMIbKO TOT (PAKT, U4TO PA3JUUHbIE
MONBITKH NPeoJ0JeTh 3TH AHTHHOMHH (O KOTOPHX MBI GyAeM roBo-
pUTb B CJeYIOLINX [VIaBaX) BBIBHJIM [1aJeKO HAYIUHe H HEOXUAaH-
Hble DAacXOXKJAeHHS MHEHMH M TOUeK 3peHHs1 M0 MNOBOAY CaMhbIX
OCHOBHH/X MATeMaTHUECKHX MOHATHH (HAYMHAasl yXKe C NOHATHH MHO-
JKeCTBAa M YHCJA), BHIHYXKAaeT HAC TOBOPUTb O TPETheM KPH3HCE OC-
HOB, KOTOpBHIi MaTeMaTHKa MepeXHBAeT U N0 CHX MOp.

§ 6. BuGauorpacduueckne 3amMmedaHus

C momenTa onyG6aukoBaHus aHtuHoMuu Paccena (1903) konuue-
CTBO JIHTEPATYpbl, NMOCBSILIEHHON JIOTHYECKHM M CeMaHTHYeCKHM aH-
THHOMHSIM, TIOUTH HenmpephiBHO pocao. MHrepec K 3Toii Teme He Oc-
jJabeBaeT u 10 cux nop. HekoTopble paGoTH, OTHOCSIIIMECH K aHTH-
HOMHSIM, HOCAT MOHOTpadHuecKHil XapakTep, OyAyud HHOTAA AaXKe
MOCBSILIEHB PACCMOTPEHHIO KaKOH-A160 OTAeNbHOH AHTHHOMHH; B
ApYTHX HCC/le0BaHHEe aHTHHOMHI NPOM3BOAUJAOCH Ha GoJjiee WIMPO-
KOH OCHOBE.

Hacrosumuii naparpad nocrpoeH caeaywomum oépasom. M3 pan-
Heit autepatypsl (no 1918 r.), nmocssilieHHON aHTHHOMHSAM (1IOA CJIO-
BOM ‘aHTHHOMHS' MBI IIOHHMAeM JHIIb JIOTHYECKHe M CeMaHTHYe-
CKHe AHTHHOMMH), YKasbiBalOTCS TOJIbKO HanboJee Ba)KHHEe pa-
6oTH. B oTHOIIeHHH Gojiee NO3AHUX MOHOTpaduil MO 3TOMY BONPOCY
MBbl CTPEMHJIHCh JOCTHYb MAaKCHMaJbHO! MOJHOTH; OJHAKO KpaTkue
3aMeTKH, He MMelolde 0c060 BaXKHOTO 3HayeHHusi, 0030pHl, Iepe-
BOJbl, CTATbH B SHIHUKJIONENUSX, MNONYJsIpPHbIE H3JOXKEHHS H JAuC-
ceprauuu 1o Goablleil yacTy onymensl. [I0CKONbKY aHTHHOMHH pac-
CMaTpUBAIOTCSI B JIIOGOM cepbe3HOM yueOHHKe JIOTHKH, MBI ynoMs-
HeM 37eChb JHIUb Takue yueOHHKH, KOTOpbie, HAa HAIl B3IJISA, SB-
JISI0TCS BHIAAIOLMMHECS B KaKOM-1M06O0 OTHOIIEHHH, HAmpuMep Mo
SICHOCTH H3J0XKeHHs. Mbl He GyaeM TOBOpUTH 3Jech 0 paboTax, pac-
CMATPUBAIOLIMX AHTHHOMHH C TAKHX TOUEK 3peHHs, KOTOpbie MOryT
GBITh MOHATHL TOJBKO MOCJE OBJAAEHHS MATePHAJOM MOCAeYIOUIUX
rnaB. Hanpumep, pellleHHst 3TOrO BONpPOCA, CBsI3aHHble C PacCMO-
TpeHHeM THIIOB M/ CeMaHTHYECKHX KaTeropui, GYAYT YNOMSHYTHI
B ra. I

CchlIKM PAclONOXKeHHbl, KaK NpPaBH/IO, B XPOHOJOTHYECKOM IO-
psifKe; HO MHOTJA pasiuykbie pabGOTHl OJHOrO M TOrO XKe aBTOpa
o6benunsiores BMecte. CchlIKM Ha Hanbosee BaxKHbie paGoOThi Ha-
neyaTaHbl XKUPHHIM WIpHdTOM. Bosbmyo noMolb OKasa/a Ham co-
craBiennas Uépuem npekpacwas Bibliography of Symbolic Logic,
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ony6aukoBanuass B The Journal of Symbolic Logic, 1,121—218, u 3,
178—192, a rtakxke cocraBieHHble uM ke Index of Subjects (3,
193—204) u pasauunbie /ndexes of Reviews (no aBTopam — nyG6-
JHKYIOTCS B JeKaOpbCKUX HOMepax HeueTHBIX TOAOB; MO MNpeaMe-
TaM — Ny6JUKYIOTCSI pa3 B NATh.JeT, HauuHas ¢ 1940 r.).

a. AnTunomuu 6006&{6, C JIOTUKO-MaTeMaTHUYeCKOH TOYKH 3peHusi;

b. Paccexa, 06 (oco6. crp. 30—36), 06a, 08; I'eccenbepr, 06 (r.1. 23
n 24); Kopceabt, 06, *2; *>Kypnsn, 3; *léncdauc, 2, 5; *B. Jlesy,
2; Tlyankape, 08; VYailitxem — Paccea, 10—13;; *Xanrcrpém, 1;
H. Kénur, 14; [Toau, 14; *Kopcensr, 4; *Dupukec, 2; MupumaHos, 17,
17—20; Uexosckult, 18; *®. Bepuurreiin, 6; *I'pennunr, 2; *Ténp-
nep, 3, 4; *Jlaurep, 1; ®uncaep, 25, 26, 27; Beiiap, 25, 26; CkoseMm,
26; *Bponen, 4; *3apemba, 2; Oiikonomy, 1; Pamceii, 26, *3, *5;
*To6con, 21; *Xepaen, 1; ®penkens, 27, beman, 27, *5, 31; *[Tup-
noHt, 2; T'uapbepr — AkkepMan, 28/49; Menrep, 28 (ctp. 298 uci.);
*Kawmke, 3; *Manywmoro, 1; llImesinnep, 29; *Cranu, 3; Llepmeno, 30;
*Ckogaem; 9; *®penkens, 13; *Moprencen, lm; *Kaccuna, 2; Jislo-
uc — Jlaurdopn, 32; Yépu, *4, 34, *6; *Maccen, 1; I'oucer, 33; *B.
JleBu, 6, 8; Baak, 33; *Menrep, 9; Crosem, 34a; Xeabmep, 34; Kap-
aan, 34, 37; Kappu, 34, 36; Kamke, 34; *Mauua, 2; *Augpeonu, 1;
*AabsGepramo, 1; *®ury, 1; Yépu, 36; Kyain, 37; *I1. Jlesu, 5; Pny,
38; *Bypkxapar, 1, 2; Ber, 39; ®penkenpr — Bap-Xuanen, 1; Bou-
Bap, 39; JIésenrenm, 40; *bap-Xunaen, 1; Ber, 11; Kappu, 42; *To-
pansoc, 1; *3. I1. Hoprpon, 1; Peiic, 44; Ilerep, 44; * Qymutpuy, 1;
lénenn, 44; *Byauran, 7; Hosukos, 47; 3ux, 47; Iefimonar, 47; Peii-
xeH6ax, 47; Mocrosckuit, 48b; Baxkapuno, 48; Caapuuo, 49; Cre-
unyc, 49; Xoangen, 49; B. Jleu, 49; Il. Jlesu, 50; Peiic, 50; Cxo-
aeM, 50; HImunr, 50; Posen6aiom, 50; Kappu, 5la; Tyacrein, 51;
Kaunu, 52; Yuanep, 52; Iepmec — Loaby, 52; Poccep, 53; Baib-
nona, 53; llInekkep, 54a; Illao-Kyait, 54; I'uy, 55; Ber, 55; Mok, 56,
56a; Jlappuep, 57.

b. Aurunomuu eoobuye, c dunocodckoit, HepopmanbHOHl TOUKM 3pe-
HHsl (pa3juuye MeXJy STHMH ABYMSI TOUKaMH 3PeHHs, KOHEYHO, He-
4YETKO H CYOGBEKTHBHO):

*Ypbax, 1; *Camysas, 1; *Quuraep, 2; I'. U. Bpayn, 11; Jlunanc,
23, *4; *Topak, 1; *Beru, 1; *[1ux, 1, 2; *Bekkep, 2; Beiicc, 28;
*¥Yp6ax, 1; *Kefice, 1; Kaydman, 30, *2; *Kaccupep, 4; *Jlapnép,
1; *Hunraep, 1; *ly6ucnas, 2; Iaayuun, 31; *Bypkawmn, 4; *3a-
Bupckuil, 1; don Bpanmenmreiin, 35; *Bappen, 3; e Uesape, 38;
*Bpenennoiiu, 4; *Ban Oc, 1; I'pebe, 40; Yenxo, 41, *10; *3erenb-
6epr, 1; *@ury, 11; *Koiipe, 1; Karuos, 48; Bask, 48; Tomncon, 49;
Janpuep, 49; Jlense, 49; Mopa, 51; Anekcauapos, 51; Moprencen,
53; TTonnep, 54; Kuayc, 54; Xao Ban, 55a (crp. 237—238).



30 Ta. 1. Antutomuu

c. Pewenusa, npedrosxcennoie bemanom u Ilepessmaron:

Beman, 31; *Xepuaen, 6; INepeabman, 36, *3; Ipennunr, 36, 37;
*Beman, 8; Ber, 39; *®penkenp — Bap-Xuanen, 1; *Akkepman, 11;
*Bpekkep, 1; Bpenennorn, 40; Akkepman, 41; *Yurrekep, 1; Bou-
Bap, 44; Xonnnen, 49; Crennyc, 49; Beman, 55.

d. Anrunomuu tuna (Kaunropa —) Pacceaa:

®pere, 1893—03; (mocaecaosue); Paccea, 03, *2; Jlecues-
ckuii, 14, *T'yrpu, 1; *Dxkayun, 1; *Bponen, 1, 5; *bBepenc, 1; Bur-
reniureitd, 22; I'uabnbepr, 25; JlecHeBckuii, 27—311, 29; *Ioncer,
4; *Bunan, 1; Benneke, 34; Bpenenpgoitn, 40; *bBacuaeity, 1; *Xonc-
6pox, 2; *Kyain, 23; Kappu, 42; *Yurrexep, 1, Bousap, 44, 45; Ben-
6epr, 45; Co6otunckuii, 49—>59; KOTuur, 53; Crenau, 53; Kyaiin, 55;
[Tpaiiop, 55; MounTario, 55.

e. Anrunonus Byparu-dopru:
Bypaau-®opru, 1897; Paccen, 02/06; *)Kypasu, la; *Tobcon,
1; *Qunraep, 1; *Xarcrpéwm, 2; “Kasaite, 3; Kyaiiu, 41; *Poccep, 12.

f. AnTunomus I'pesrnrunea:

I'peanunr — Heabcon, 08; Beias, 18; *TI'pennunr, 2; *Ixk. P.
BeitnGepr, 2; Caapuuo, *2, 38; Kappu, 42; 'y, 48; Konu, 50; Jloy-
penc, 50; Pai#in, 51; I'peropu, 52; boynen, 52; Jlanacbepr, 53; Mak-
Ku — Cwmapr, 53; Konu, 54; Murep, 56.

g. Anrunomuu tuna Puwapa:

Pumwap, 05, *2; *P. Kéuur, 2; ITeano, 02/06; *Bopens, 4; XBu-
crek, 21, *1, *5; Beitan, 25; Tapckuii, 31; Yépy, 34; XBucrek, 35, 48;
Kaunu — Poccep, 35; T'unbGept — Bepnaiic, 34—39; (cTp. 263—
268); Kappu, 41a; Gopean, 46; MocroBckuii, 46; 3ux, 47; Boxkcrea,
49; MocroBckuil, 52; lanxya, 46—54;.

h. AHTunomuu Tuna <axceyas:

*Boabuano, 21 (crp. 78); *Ilupc, 2 (11, 370—371; V, 190—222);
Procros, 08/10; *JTunnc, 2; *I'. B. Cmurt, 7; Tapckuii, 35/36; *Mak-
Usgep, 1, Ywenxo, 41, *9, *10; *duncnep, 7; *Ber, 12; *Koiipe, 1;
Bap-Xunnen, 47; Jlsurdopa, 47: dnaauc, 51; Aiep, 53; Kyaiin, 53
(ra. VII); Ilonnep, 54; Crponn, 54; dBauc, 54; ['uu, 55; JI&6, 55;
IOTunr, 55; Wysiinep, 56; Muunrep, 56; boxeHckuii, 56; Tapckuii, 56;
bap-Xuanedq, 57.



AHCHOMATHYECHHE OCHOBAHHA
FnABA TEOPHH MHOMECTB.
I AHCHOMA BbibOPA

§ 1. Beenenue

AHTHHOMHH TEOPHH MHOXKECTB IIOKa3bIBAlOT, YTO HaHBHAas KOH-
LeNnius MHOXecTBa, (purypupymlolas B KaHTOPOBCKOM «OIpepele-
uuu» MHoxectBa (T, ctp. 6 u 15—18')) u B mosayuarouuxcs Hu3
Hero 0GlLEeH3BECTHBIX CJIEACTBHSX, He MOXKET CJYXKHTb YIOBJETBO-
pPHUTEJIBHON OCHOBOH TEOpHM MHOKECTB, He TOBOPSl yXKe O MaTeMa-
THKe B LejoM 2). Posb aHTHHOMUA KaK (paKTOpa, KOHTPOJHPYIOLIETO
M CTaBsLLEro OrpaHHYeHust Ha NeLyKTHBHbIe CHCTeMbl JIOTHKH U Ma-
TEMATHKH, MOXHO CPaBHHUTb C pOJBIO 3KCIEpUMEHTa, IpOBepsIo-
lero MpaBUJIbHOCTb MNOJYAEAYKTHBHBIX CHCTeM TaKHX HayK, Kak
du3uKka M acTpOHOMHUS, W BHOCSILIEro B HUX BHAOM3MeHeHHs. [las
nesneil Gosiee NpOYHOro OGOCHOBAHHSI TEOPHH MHOXKECTB B IpHH-
uune Ge3pa3yMyHO, CUHTATh JH AHTHHOMHMH KaracTpodoli, 3acras-
JsOllell HaC MOMUMO HAlIero KeJaHust UCKaTb ApYrywo, 6GoJee Ha-
JeXKHYI0O OCHOBY, MJIH XXe pacCMaTpHUBATh UX B KayecTBe (CBOeBpe-
MeHHO o0O6Hapy:KeHHOro) cuMnToMa Oose3HH, Koropyio 06e3 HuX
MOXHO Obl10 6bl U NporasaeTb. Kakue Mepnl cienyeT NPHHSATL AJS
JledeHus1 ¥ HACKOJIbKO OHH JOJKHBI ObITh pafAMKa/JbHBIMH, He 00s53a-
TeJbHO 3aBUCHT OT TOTrO, KaKVI0 H3 JBYX ChIIeyNOMSHYTbIX MO3H-
uui Mbl 3aiimem 3).

1y «Mnoocectso  (set) unm cosokynwocTe (aggregate) — 3T0 coGpanue
(collection) onpefeseHHBIX M Pa3iUUHBIX OGBEKTOB Halledl HUHTYHUHUH HWIH HH-
TeJIeKTa, MbICJIMMOe B KauecTBe uestoro (emuHoro)» (°Kautop, 18951, crp. 48l,
LUTUPYeM MO aHrJHIACKOMY mepeBoay u3 I, cTp. 6; TaM e CCblJKa Ha CTaTbH
°Kanurtopa 1882 u 1883). — IIpum. nepes.

2) 10T ¢aKT BROCJEACTBUH Oco3Han U caM KauTop; cM. ero mucbma 1899r.
kK Henekunny (Kantop, 32, ctp. 443—448), rue o roBoputT o6 inkonsistenten
Mengen [T e. «npOTHBOpEUHBBIX MHOXeCTBax». — Ilepes.].

%) B HavyaJje cBoero BecbMa IyGOKOro M HcYepmbiBaiolllero o63opa mpogGie-
MaTHKH OCHOBaHHN MaTeMaTHKH MOCTOBCKHH MaeT cielyioOllHe pa3bsCHeHHs IO
noBojy aToll npoGJjeMaTHKY, TeOpHH MHOMKECTB M AaHTHHOMHi: «CoBpeMeHHbIH
sTan WccieloBaHHH 1O OCHOBAHHSAM MaTeMaTHKHM Hauajics C MOMEHTa BO3HHKHO-
BeHUsi TeopHH MHoxkecTB. Ee alcTpakTHOCTb M NOSABUBILHACA B Heil OTpHIB OT
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C Havana HbIHEIIHEro CToJieTHs GblJ1 HaMeueH pspx nyTeil obe-
crneyeHust 6oslee HameXHOro QyHAaMeHTa TeopHu MHOXKecTB. Boib-
IIYI0 4acTb 3THX MNONBITOK MOXHO pa3buTb Ha TPH Tpynnbl (pac-
najgamouecs B CBOI0 ovyepeab Ha NOATPYMIIbI), XapaKTepU3yIoLIHecs
COOTBETCTBEHHO KaK aKCHOMaTuyecKas, JOTHHUCTHYECKAass W HHTYH-
HUOHUCTCKAsi MO3ULUH. MOXKHO CYHTaTh, UYTO TaKOH MOPSIAOK Mepe-
qyuCc/eHHs] UIeT OT 6oJiee KOHCEPBAaTHBHOH MO3HIHMH K JOBOJIBHO pe-
BOJIIOLHOHHON (NpHYeM B JIOTHIIMCTHYECKHE PAMKH YKJIaIbiBalOTCA
BechbMa pa3J/iMuHble CTeNeHH pajukaaudma). Bnpouem, sToT nopsmok
He sIBJsieTCs UCTOpHUYecKHM. JLOBOJIbHO MIOGONBITHO, YTO NepBble pe-
MIHTE/bHble WIATH B KaXK[IOM M3 3THX HanpaBJeHHH OblIH NpeanpHu-
HATH OJIHOBPEMEHHO U He3aBucHMO B Teuenue 1906—1908 rr. B stoii
1 IBYX C/JEeLYIOLIMX IJaBax B YKa3aHHOM NOpSJiKe pacCMaTpHBAIOT-
Cs1 HEKOTOPbIe OCHOBHblE YepThl 3THX TOYeK 3peHHs, a B NATOH, mo-
cnenHell riase — GoJjee o6uine npo6seMbl, PUCYLLIMe B H3BECTHOW
Mepe UM BceM, XOTsl GOJbUIMHCTBO 3THX Npo06JeM BHayaje BO3HHKIIO
Ha aKCHOMAaTHYeCKOH MOouBe.

Axcuomarudeckuti merod 8 maremaruxe, nossusiniica B «Haua-
nax» EBkaupga (ok. 300 ;1. 1o H. 3.) '), I'le OH JOCTUT BBICOKOH CTe-
MeHH COBEpIIEHCTBA, U BO3POXKIEHHBIH (ONSATb-TAKH B TFeOMETPHH)
aub B Teyenue XIX Beka, 6YpHO pa3BHBAJCs C HAaya/ja TEKYLIEro
cronetus. C Tex nop GbLIM aKCHOMAaTH3HPOBAHBI GOJNBLINHCTBO pas-
JIeJIOB MaTeMAaTHKH U JOTHMKM M HEKOTOpble Apyrue HayuyHbie Teo-
puu. Ofuiee onmucaHHe aKCHOMAaTHYeCKOTO MeTOJAa U OTHOCSILIAXCS
K Hemy npo6ieM paercsi B ra. V. IloBepXHOCTHBIH 3CKH3, 3aHH-
Maiolldi KOHex 3TOoro naparpada, AoCTaToueH AJis [OHHMAHHUS aK-
CHOMATHYECKHX CHCTEM, ONHCAHHBIX B HACTOsLLell rJjaBse.

HaunGosee Ba)kHble HampaBJ/eHHss B AKCHOMATHUYECKOH TeOpHH
MHOXECTB — 3TO HanpabjeHue LlepMeso u ero paHHuxX mocjenoBa-
Teseil, 3aTeM Hanpasiaenne ¢don Heiimana, Bepunaiica u I'€nens, u,
nakonen, Kyaiina (New Foundations u Mathematical Logic) u Baxa.
WanoxeHue nepBbiX ABYX H3 YKa3aHHBIX HAllpaBJIeHHil faeTcs B 3TOH
rnase, a Meroabl KyaitHa u Bana, 6asupylolinecss B OCHOBHOM Ha
COBpeMeHHOI1 JIoruKe, pasbsicHsiiorea B ra1. III, nocBsiuenHo# yoru-

TPaJUIMOHKOTO M GJM3KOrO K OMBITY MaTepHaia MPH OJHOBPEMEHHOH BO3MOXK-
HOCTH MpUMeHSTb MHOTHE ee DPe3yJbTaThl K KOHKDeTHbIM BONpOCAM M3 KJ/AacCH-
yecko#l 06/1acTH cO3AaJu MOTPeGHOCTh NMPOAaHaJH3UPOBATh ee SMUCTeMOJOrHyecKue
(TeopeTuKO-TIO3HABATE/bHbE) OCHOBaHHS. DTa NOTPeGHOCTb 3HAYMTENbHO BO3-
pocia ¢ MOMeHTa BO3HWUKHOBeHHsi aHTHHOMuH. OnHako naxe ecian Obl HHKaKue
AQHTHHOMHM B TEODHH MHOMKECTB He IOSIBUJIHMCH, BONPOC OGOCHOBAHHS TEOPHH
MHOMKeCTB 6bil Gbl HECOMHEHHO MocTaBaeH M o6cykaeH» (MocroBekuit, 55. [Llu-
THpYeTCs Mo pycckoMmy uznanuio 1954. — Iepes.]).

1) OTKpbITHE aKCHOMAaTHYeCKOro MeTONa, B AHTHYHOH MaTeMaTHKe NeHCTBH-
TeJpHO Haubosee MoOJHO NpeacTaBieHHoro B «Hauanax», mpummceiBaercs no tpa-
puuun [ugaropy (VI B. 10 H. 3.). — IIpum. nepes.
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LUCTHUeCKOMY. 06ocHOBaHMI0 Teopuu MuoxecTB'). C mpyroit cro-
pPOHBI, Mbl BKJIOUH/IM B JaHHYIO TyaBy (§ 6) KpaTkoe H3J0XKeHHE
teopeM JléBeureiima — CkoJsiema( — ['énens), oTHocsiumxcs He K
KaKo#-n1160 onpeneneHHON akCHOMATU3alyH, a K MIMPOKOMY KJaccy
aKCHOMaTHueCKHX cucTeM. [lo 3TOMy nNOBOAY 3Hecb YMECTHO cle-
J1aTh HECKOJIbKO 3aMeuaHHui. Jaooes

KanTopoBckasi TeopHsi MHOXKECTB IBITA€TCSI HCCIEL0BATb «TPAHC-
LeHJeHTalbHYyI0» 006/1aCTh (KOHEUHBbIX H) GeCKOHEUHBIX MHOXECTB
(cp. T, ctp. 108, cHocka 1) um mpu 3TOM CTaJKHBaeTCsl C AHTHHO-
MUsMH. AKCHOMATH3alHs TEOPHH MHOXKECTB MOXeT IOJpa3yMeBaTh
JLOonyleHHe HEeKOTOpOH 06/1acTH TPaHCUEHAEHTHOrO C TAaKHUMH, On-
HaKo, OTPAHHYEHHSIMH, KOTOpble 3aBeLOMO He OCTaBJsANH Obl MecTa
IJIs  NpoTHBOpeuyuil. B  wacTHOCTM, CBOHCTBO MHOXecTBa OBITb
HeCUeTHHIM OCTaJoch Ob Torna abconoTHbIM. C Apyro#l CTOPOHH,
MOXKHO NpeiCTaBUTh cebe W CHCTEMY aKCHOM, HHKAK He CBSI3aHHYI
¢ o61acTbl0 TpaHClUeHJeHTHOro. B 3TOM cayyae moapasymeBaercs,
YTO TeopeMbl, BHIBOJHMBbIE H3 AaKCHOM, ONHCHLIBAIOT CHTYalLHIO, BBI-
3BaHHYI0O CaMHMHU (UTYPUPYIOLIHMH B aKCHOMax OrpaHUYEHHSIMH,
6e3 xaxoro 66l To HH GblIO aGCOMIOTHOrO 3aJHero cMbicaa. B ceerte
TaKOTO0 PacCMOTPEeHHs] J0Ka3aTeJbCTBO HECUETHOCTH KAaKOro-JHGo
6eCKOHEUHOr0 MHOXKeCTBa S NOJIKHO JIMIIb O3HAYaTh, YTO B3AHMHO
0[HO3HAUYHble OTOOpa’KeHHs, KOTOPHIMH Mbl pacrnoJiaraeM ‘B COOT-
BETCTBUM C aKCHOMaMH, He MO3BOJSIIOT 0TO6pa3utbh S Ha MHOXe-
CTBO LEJNbIX YKMCeJ U B TO XKe BpeMsl B aKCHOMAaTHYEeCKOH TeOpHH
MHOXKeCTB ¢ 6ojee GOraTbiMH CPeACTBAMH BbIpAaXKeHHUS M NOCTpoe-
Hus S BOOJIHE MoKeT OKa3aTbCsl cueTHHIM. Kakyio M3 3TUX ABYX
TOUYeK 3peHUs] NPHUHSITb, 3aBUCHT HE OT NMPHPOAbI CAMHX AKCHOM, a
CKOpee OT Hallero OTHOLIEHHs K aKCHOMAaTHYeCKOMY MeTOLY B lle-
jaoM. Cnenyer 3aMeTHTb, uTO Teopema JléseHreiima — CkoseMa co-
JIePXKHUT CUIbHbIE NOBOJABI B MOJNb3Yy BTOPOH, KKOHCTPYKTHBHOH» TOY-
KH 3peHHs] B NPOTHBOBEC TPAHCIEHIEHTaNbHOH». TeM He MeHee B
NPaBUABHOCTH TOH HJIH HHOM MO3HHIHH TPYAHO yOeNUThCS MpH IMO-
MOUIY YHUCTO JIOTHKO-MAaTeMaTHYeCKHUX paccyxIeHuH, Nogo6HO TOMY
KaK (pU3MyecKHe SKCIEPHUMEHTBl M TEOPHH He MOTYT 1aTb OKOHYa-
TeJbHOrO0 JA0KAa3aTeslbCTBA CYILECTBOBAHHS HWJIH HeECYLLeCTBOBaHHS
«00bEKTOB» BHEUIHEr0 MHpa, HA NPOSIBJIEHUS KOTOPbIX YKa3hblBawT
3KcnepuMeHThl. IlparmaTHueckuM, ecad He JOTHYECKHM, apryMeH-
TOM B NOJb3y TPAHCIUEHIEHTAJbHOH TOYKHM 3peHHS CJYXKHUT KOHCTa-
Tapus TOro (pakra, 4TO NOMYILIeHHe CYIIeCTBOBAHHUA abGCOJIOTHOro
HeCYEeTHOr0 KOHTMHYYMa 3HAuHTeNbHO ynpollaeT U objeryaer Ma-
TEMATHKY — TOYHO TaK »Ke, Kak, MO-BHIUMOMY, ynpoiuaercs ¢u-
3MKa, eCJU NPHHATH THUIOTE3y O, CYLIECTBOBAHHH (PH3MUECKHUX Tesl.

) K sTOMy JOruuUCTHYecKOMY HampaBAeHHIO OTHOCHTCS TaKXKe CHCTeMa
XBucTeka (oco6enHo 24—25),

3 3ax. 1768
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dakTHUeCKH B MaTeMaTHKe BaXXHEHIUYW pOJb uIpaeT HMEHHO
KOHTHHYYM, a He aJjedbl 1 B0oOOIle BMOJHE YNOPSAAOYMBAHUE HJIH,
tTeM Gosiee, BTOPOH UMCJAOBOH KJacc M TpaHCHUHUTHAS HHAYKIHS.
Teopuss mefiCTBUTENbHBIX YHMCEeJ M HeHCTBUTEJNbHbIX (YHKUHH, Ha
KOTOpOH B mpolioM Beke 0a3upoBajoOCh HCuHC/IeHHe OeCKOHEeuHO
MaJblx ¥ BoOOlle aHa/Tu3, HMeeT AeJ0 C MHOXecTBaMH JeHCTBH-
TeJbHBIX UYHCEN, T. €. C MHOXKEeCTBAMH MHOKeCTB LeJIblX 4Yuces —
WHBIMH CJIOBAMH, C <«MPOU3BOJIbHBIMH» MOJMHOXECTBAMH MHOXe-
CTBa BCeX MOJMHOXECTB MHOXECTBA BCeX HATypasbHBIX 4HCeJ.

M3noxeHHe aKCHOMATHYECKOH TEOPUH MHOXKECTB Mbl HAauHeM
¢ noapoGHOTO ONHCAHHS HEKOTOPOTO sapuaura cucremot Llepmeno;
B cucreMax ke (on Héimaua u Bepnailica Mbl paccMOTpUM JiHIIb
MX XapaKTepHble OCOGEHHOCTH, NOAYEPKHBAas Te MNYHKTbI, KOTOpbIe
OTJHYalOT X OT cucTeMmbl Ilepmeno. Ocoboe BHUMaHue GyieT yjle-
JIEHO CYILHOCTH aKCUOMbl 8bl60pa W BLITEKAIOLIUM H3 Hee CJej-
CTBUAIM — akCHOMbI, o0uell ans cucrem Llepmeno u Bepnaiica, B
TeyeHue NOJYBeKa HaxoguBluelics B HeHTpe auckyccuit. Onna u3
NPUYNH NpeanoyTeHHsi, KOTopoe Mbl oTaaeM cucreMe Llepmero, co-
CTOMT B TOM, uTO B npeasiayuell kuure Abstract Set Theory ocHoB-
Hasi 4acTb KAHTOPOBCKON TeopHH MHOXKecTB 6a3upoBajach Ha CeMH
NPHHIUIIAX, TECHO CBA3aHHBIX ¢ akcuomaMu Llepmeno. B Abstract
Set Theory Ha BO3MOXKHOCTb BbIBeeHHSI T€ODHH MHOXKECTB H3 3THX
IIPHHIMIIOB JIMLIb HAMEKAJOCh; B HAcTosilel e kuure (B § 8) sTa
3ajaya B OCHOBHOM jeficTBHTeabHO pemaercsi. (Ecau 3a ucxoanbie
B3sTh akcMoMmbl (ou Héiimana unur Bepraiica, To pelienne 3TOM 3a-
nauu notpebyeT ropasao GoJiee CA0XKHOTO H KPOIOTIHBOTO H3JI0KEeHHs. )

Cucrema Ilepmesno!) (c pas3JuyHBIMH BHAOM3MEHEHHSIMH) CO-
XpaHuia CBOe 3HaueHHe N0 CHX NOp, XOTs MMEIOTCS Cepbe3Hble ap-
F'YMEHTB M B MOJIb3Y ADYTHX, PA3BUTHIX M03xKe cHcTeM akcuom. Cu-
cTeMa KBA3HIEPMEJOBCKOrO THMA NMPHMEHSNACH JIsl TOCTPOEHHUS J10-
riKu 6e3 MCNOJb30BAHHS TEOPHM THIOB 2); mpeanoxenue Bypbakn
OTHOCHTE/IbHO OCHOBBI, HAa KOTOPOH MOMKHO ObLIO Obl MOCTPOHTD
BCIO MaTeMaTHKY %), B 3HAUHTEJbHOH Mepe MOJACKA3aHO AKCHOMAaMH
epmero.

M3 npyrux (MeHee pa3pabGOTAaHHLIX M YCIHELIHbIX) MOTBITOK 9)
NMOCTPOMTb TEOPHIO MHOXECTB Ha AaKCHOMATHYECKOH OCHOBe Mbl
KPaTKO YNOMSIHEM TpH.

1) Llepmeno, 08a; cp. uanoxenns ®penxens, 27 u 28, Akkepmana, 37, Cko-
Jema, 52

2) AkkepMaH, 37a. SlcHoe H3JI0XKeHHe aKCHOMATHUECKOH TEODHH MHOXeCTB
B paMKax JIOTMKH 1aHO BO BTOpOil nojioBuHe paGoThi Uépua, 40/41.

3) Byp6axu, 49, B ocobenHocTd ctp. 7—8 (cp. Maiixuaa, 51), u 54.

4) Llesb metona *Tunr-Xo, 1, Ta xe, yto u y Llepmeso. Oanako ero pac-
€MOTpeHHSI He HACTOJbKO CTPOTH M SICHBI, YTOGB MOXHO GBUIO NMPOBECTH TOYHOE
cpaBHeHHe; cp. *Ixopaxu, 1.



§ 1 Bsedenue 35

B Merone Hléudumucal!) (1920) B kauecTBe NepBOHAYAJIBHOIO
NOHATHSI BMeCTO OTHOIleHHA NpuHalJIexHocTH (membership rela-
tion) (cM. HMXe) NPUHHMAETCs OTHOLIEHHE MEXAy 4acTblo M Ie-
abiM (part-whole relation) (‘x ecTb uacth, uaum coGeTBeHHOe NOA-
MHOXeCTBO, y’). Ho BHUMaTenbHOe paccMOTpeHHe?) IIOKa3bIBAET,
YTO 1a)Ke eCJAH OTBJIeYbCS OT HEKOTOPHIX TeXHHYECKHX HEeN0UYeTOB,
TO Ha 3TOM NYTH MOXHO NOJYYUThb B JYUlIeM CJAyyae JHLIb TEOPHUIO
BesnnuuH (theory of magnitude), B xoropo#i naxe npu nomounu Ka-
KOH-mub0 crneyuasvro®) BBeJEHHOH AKCHOMBI HE YIAaeTCsl BBIBECTH
crnenMguyeckde CBOHCTBA «HECBOAMMBIX dacTel» %) («irreducible
parts»), 1. e. unenoB (members). DTO OTHOCHTCSA TaK:Ke K KOHeu-
HbIM MHOXECTBAM, CTDOeHHe KOTOPbIX CTAHOBHUTCS UYpE3BBIYANHO
CIOXKHBIM; HalpUMep, MOXKeT 0Ka3aTbCsl, YTO KOHEYHOE MHOXKECTBO
uMeeT 6ECKOHEYHO MHOTO 4YacTei.

Teopuss ®uHcsepa®) Gasupyercs BCero JHilb HAa Tpex aKCHO-
Max. V3 mepBBIX IBYX aKCHOM Jerko caenyet$), uto so6as Hempo-
THBOpeunBass Mojenb cHcTeMbl PuHClepa nomyckaeT jajbHeliliee
pacuiypeHue — pe3yJbTar, B KOTOPOM HeT HHMYEro HH YAHBHTe/]b-
HOTO, HM MpPHCYLIero JHllb 3TOH AaKCHOMATHUYECKOK cucTeMe 7).
C npyroit cTOpPOHbI, TPeTbSI aKCHOMA NOCTYJHPYET MOJHOTY CHCTEMbI
B CMbIC/Ie, aHA/JOTMYHOM TH/Ib6EPTOBCKOH akCHOME MOJHOTHI AJs
reoMeTpud. Ho B cuaIy TOJABKO YTO YIOMSIHYTOrO CJEeACTBHSI M3 Mep-
BBIX IBYX aKCHOM 3Ta TpPeTbsl aKCHOMa NPHUBOJAMT K NMPOTHBOPEYHIO,
KaK 3TO HMeso Obl MeCTO AJs THAbOepPTOBCKOH CHCTeMBbl 6e3 aKCHO-
Mbl Apxumena (T, crp. 1658)). [TosToMy, qae ec/u OTBJeULCS OT
APYTUX BO3paxKeHHH, — Haubosiee Cepbe3HOe U3 KOTOPHIX OTHOCHTCA
K BBEeJleHHOMY M IIHPOKO HCNOJAb3yeMoMy QDHHCJIePOM COMHHUTENb-
HOMY MOHATHIO Zirkelfrei (cBOGOAHBIN OT Kpyra), — 3TOT NYTb HeJb-
351 pacCMaTpPUBAaTh B KayecTBe BO3MOXKHOH OCHOBBI JJISI NOCTPOEHUSA
TEOPHH MHOXKECTB.

Uro Kacaercd MeToJa, NPUMEHSIEMOro AJS NPeONOJNEHHs aHTHU-
HOMHE B aKcuoMmaTHyeckoii cucteMe ['oHcera?®), TO Mbl OTOLLIEM

) Iéndauc, 21; cp. *7 u *10. Vnes 3aMeHbl OTHOLIeHHs NPHHANJIEKHOCTH
OTHOIIGHHEM MeXJy 4YacThlo W LeJbIM JIeXKHT TakkKe B OcHOBe paGor *®opa-
nopu, 1, 2, 4.

2) Tonpo6Hy10 KPUTHKY 3Toro MeToaa cM. Mepubax, 25, ria. I—III. CoBcem
HepaBHo uzes IIéudiuca Gbiia cHOBa NMpuUMeHeHAa B BHAOW3MEHEHHOM, MPUTOX-
HOM JJ11 akcuoMaTu3aluu Bupge Beresnem, 56 (cTaTbsi KOTOpPOro MOSIBUNACH YXKe
rocJie HalUCAaHUsI HacTOSLLEH KHUTH).

%) ¥ aBropoB —ad hoc (mas paHHoro cayuas — 4aT.).— IIpum. nepes.

4) T. e Takux, YTO caMu OHH He UMelOT yacTell. — [Tpum. nepes.

5) @uncaep, 26; cp. *2, .*5, *6; *Bypkxapar, 1, 2; *Jloxep, 1.

6) Cm. Bap, 28.

) To Ke caMoe OTHOCHTCH, HampuMep, K THIbGEPTOBCKMM akcHOMaM AJst
reoMeTpHH, ecH OTGPOCHTb aKCHOMbl HenpepbiBHOCTH. Cp. Kamke, 34.

8) Cm. I'minGepr, 1899/1930, § 12. — ITpum. nepes.

%) Toucer, 33; cp. *4 u *5.
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yuTaTeast K CKa3zaHHOMYy Ha cTp. 25 o «pemenun bBemana». s
nosuuun loHceTa Haubosee XxapakTepeH OTKAa3 OT MPHUHATHS TOH
NpEANOChITKH, YTO KOJMb CKOPO JaHO MHOXKECTBO, TO AJSl KaxkA0To
npenMeTra JOJKHO ObITb ONpejeseHO, NMPUHALNEXKUT OH NaHHOMY
MHOXKec1BY uan HeT. [ToatoMy ¢yHmaMeHTalbHBE TEODEMBbI O He-
9KBHUBAJIEHTHOCTH MHOXECTB TepSIOT B 3TOM cjlyuae cBolo cuay. Ilo
CyTH Hena, cJaefyeT OTMETUTb, YTO Ha 3TOH OCHOBe He ObLIO OCyllle-
cTBJIeHO (PaKTHYECKOTO MOCTpOeHHS HHM KJIaCCHUYECKOH, HHM KakoH-
A160 Gojiee OrpaHMYEHHON TEODHH MHOMKECTB, HH Jaxe KJjaccuye-
CKOro aHajusal).

[Tepen ussnoxenueMm cucteMbl akcuoM llepMeno naM npuzercs
JaTb HEKOTOphle Pa3bsCHEHUS OTHOCHTEJbHO aKCHOMAaTHYeCKOro Me-
Toma BooGuie; GOJiee INOJTHOE PacCCMOTPeHHe 3TOro Bompoca Oymer
nposeeHo B ra. V 2),

Jlio6ass akcuoMaTuyeckasi Teopusl (3a HCKJIYeHHeM akcuoma-
THUECKHX TEOpHIl CaMOll JIOTMKH) CTPOMTCS MyTeM I1pHCOeJHHeHHd
K onpejenennoil 6asucrol reopuu (basic discipline) — 06bIUHO 3TO
HeKOTOpasl CHCTeMa JIOTHKH (C TeopHell MHOXKeCTB uau 6e3 Hee), a
MHOrAA elile Ta WK HHAas apuMeTHUYecKass CHCTeMa — HOBHLIX, He-
onpenessieMbiX TeDMHHOB3) M HOBBIX AKCHOM, rapakTepHelx (spe-

) BospaxeHuss KaMke, 34, mpoTuB akcHOMaTHYeCKOro OGOCHOBAHHS TEOPHH
MHOXeCTB, [10-BHIHMOMY, HeCOCTOSITE/IbHBI; cp. IMI. V.

[To noBony mosunuu Jloperuena cMm ra. I1I.

Korja Hacrosmas rjaBa HaxoAuJachb B MeyaTH, MOfBUJIACh HHTepecHas
craTbsi AkkepMaHna, 56, B KOTOpOH mpejiJaraeTcss NOCTPOeHHe TEOPHH MHOMKECTB
Ha OCHOBe ueThIpex MpPHHUMIIOB, KOTOpoe, Ipy6o TrOBOpS, MPUBOAMT K TeOpHH,
OCHOBaHHO! Ha akcuoMax § 2 u 3 u axkcuomax VII u VIII § 5. CambiM BakHbIM
(¥, moxany#, COMHHUTEeNbHBIM) sBASieTCS TpPeTHH NPUHIMI, KOTOPLIH YyC1aHaBJIH-
BaeT (mo apyromy, yeM B § 6 u 7), Npu Kakux YCJIOBHSX «COBOKYIHOCTb»
(collection) MHOXKeCTB caMa siBJAsIeTCS MHOXECTBOM.

Akcuoma BbIGOpa AKKepMaHOM ONYylleHa, MOCKOJBKY Ipeirnosaraercs, 4To
OHa HOCHT CKOpee JIOTHYeCKHH, HeXeJH MaTeMaTuueckuit xapaktep Ilpu 3tom
OH OcTaBjisieT B CTOPOHe HEKOTOphie MpoGJieMbl, MOcTaBjeHHble B § 4 (B uact-
HOCTH. POGJieMy He3aBHCUMOCTH aKCHOMBI BbIGOpa).

2) 3aMeuaHHsi, cMeLUANbHO NOCBSIIEHHbIE aKCHOMAaTHYeCKOMY MeTOAy B Teo-
PHH MHOXeCTB, cofiep:aTcs B pa6ote Mak-Hotona, 57.

3) Bo usbexanue Hefopa3yMeHuH, KOTOpele Moria Gbl BbI3BaTb 3Ta (pasa °
aBTOPOB, CJeIyeT HMMeTb B BHAY, 4TO SIHTET «HeompeienseMbiiiy (undefined)
0 OTHOIIEHHMIO K HOBBIM TepMHHaM (uiu TepMam— (terms)) osHauaer Juuib
TO, YTO 3TH TepMUHBI He I[ONYCKAlOT 5 BHBI X ONpeleJeHHH uepe3 TepMHUHB Ga-
3ucHoOil Teopud. HasMune Ke MHOAYKTHBHB X ONpeleNeHHil HOBBIX TepMOB,
naowux 3pQeKkTHBHBIA cnoco6 ux pacrno3HaBaHHs, ecTb Kak pa3 Heo6XOAMMOe
VCJOBHe pacluiupeHdsi (fa M MOCTPOEHHSI) AKCHOMATHYECKOH TeopHH (CM. HHXKe,
ra. V, § 2, a Takxke Kuunu, 52, § 15 u 17). YuuthBas HepopMa/bHBIH Xapak-
Tep M3JOMKeHHs, 3Jecb Jyullle, MoxkaJjyH, 6bIo Obl FOBOPUTH O HeoNpelesseMblx
NOHSATHAX, HMeHaMHU KOTOPbIX CJAYXaT BHOBb BBOJAHMble TepMHHBI (Tep-
Mhl). — ITpum. nepes.
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cificy nns paccMmartpuBaeMoil Teopuu. OnHAKO MaTeMaTHKH MpH-
BBLIKJIH K TOMY, 4TO Jexauiasi B ocHoBe (underlying) teopusi oGblu-
HO SIBHO He ykasbiBaeTcsl. OHH UCXOAST U3 TOTO, YTO HHTepHpeTaLHs
UCIIOJB3YEMBIX HMH <«JOTHUECKUX» CJOB M ¢(pa3 — ‘He’, ‘W', ‘eciad..
T0,” ‘BC€’ U AP., — TaK JKe Kak poJib, KOTOPYIO OHH BBINOJHSIOT B JIO-
rHUeCKOM BbIBOJe, XOpOLIO H3BeCTHAa U He TpeOyeT CIeLHasbHOTO
ob6eyxaenusi. OgHako 3a nocaejfHee BpeMsi CTAHOBHTCS Bce GoJee
SICHOH ySI3BUMOCTb TaKOH G6GecneyHOH MO3HLUHK MO OTHOLIEHHIO K
6asucuofl Teopuu. Bo BCIKOM ciyyae, B aKCHOMATHUeCKOH TeOpHH
MHOXKECTB, I'le TO U [eJO MeJbKHeT NpU3paK aHTHHOMHEH, SsBHBIH
yueT 6a3UCHON TeOpPHH HbIHE CTaJ NOYTH OOLLeNnpHHATHIM. Takoi
yueT MOXKHO HPOH3BOAUTH C PA3JIHUHOA CTeNeHbIO TJIyOUHBl U CTPO-
roctd. HcuepnbiBaiollee ONHCAaHHE TeOpHH, Jexallefl B OCHOBe
HaUlero MajbHelllero H3J0XKeHHS TeODHH MHOXKECTB, BHE HAILUMX
BO3MOXKHOCTeH, X0Ts Obl 32 HeZOCTAaTKOM MecTa. Mbl nofiieM Ha He
coBceM yNOGHBINI KOMIPOMHCC W OnuileM OGa3HCHYIO TeOpHI0 B Ca-
MbIX OGLIMX uepTax, OTChlJIAasi HHTEPeCYIOLlerocs mnoapoGHOCTAMH:
4ypTaTeNss K MMeIollefics Mo 3TOMY NpeaMeTy OOGIIMPHOH JuTepa-

Type!).

S13blK, Ha KoTOpoM (opMy/JHpyeTcs aKCHOMAaTHUeCKash Teopus, MOXKeT GbITb
He TOJbKO ¢(OpMAaNM30BAHHBIM, HO W CHUMBOJM3HPOBAHHBIM, T. e. BMECTO CJOB
€CTECTBEHHOrO $3bIKa MOIYT HCMOJIb30BAThCA ClelUalibHbie CHMBOJBL. [lonaHas
CUMBOJIM3ALUsl — B OTJIMUHE OT YaCTUYHOH, K KOTOPOil NpPHUBBIK Ka)KAblli MarTe-
MaTHK B CBOell TMOBCellHeBHOH pa6oTe, — XOTS, HECOMHEHHO, CMOCOGCTBYeT
JnajibHefilleMy YBeJHYeHHIO CTPOTOCTH M JIEFKOCTH MeXaHHYecKo# NpOBepKu IMpej-
JlaraeMblX N0Ka3aTeJbcTB H BBIBOJOB, TpeGyeT Bce ke 15 cBoero addekrusHoro
OCYIlecTBJIE€HHS OMpeJeJeHHbIX NMpeJBapUTebHbIX HAaBBHIKOB, KOTODHIX Helb3s Tpe-
GoBaTh OT JioGoro uurtatens. [103TOMY HcMo/Nb30BaHHe JIOTHYECKOTO CHMBOJH3MA
B OCHOBHOM TeKcTe 3TOH KHHMIM OGyaeT CBelleHO K MUHPMYMY; TakKo#l CHMBOJIM3M
GyneT ynoTpeGaATbcsA INaBHBIM o6pas3oM mpu (PopMyJsHpOBKe aKCHOM U HEKOTO-
puix ompeneienuii. (Bojee WMPOKO Joruyeckas CHMBOJHKA GYaeT HCHONb30BATHCS
B 3aMeuaHUsX M OOCYXJIEHHSX, HalneuaTaHHBIX MeJKHM WIDUMTOM, uTeHHe H IO-
HUMaHHe KOTOPbIX He sBjseTcs 00653aTeJbHbIM [JIsi MOHUMAaHUS pacCyXJIeHuH,
coflepKalUXCsl B OCHOBHOM TeKCTe.)

Hnsi u3bpaHHOM HaMM LeJHM NOCTPOEHHS TEOPHH MHOXKECTB B
KauecTBe 0a3HCHOH TeODHH — €CJAH He OrOBOPEHO NpPOTHBHOE —
npeanosaraeTcss Tak HasblBaeMoe QYHKYUOHAAbHOE UCHUCAerue
nepgoeo nopadka. OTcbias pa3 U HABCET[a YUTATeNsl 32 MOJHBIM
¥ CTPOTMM H3JI0XKEeHHeM 3TOr0 HCUUCIeHHS K HelaBHO BbllleflIeMy
OTIHYHOMY yue6GHHKYy Uépua 2), 3mech JIillib OTMETHM, YTO B (YHK-
IHOHAJTbHOM HCUHCJIEHHH NEPBOr0 MNOPSAKA HMeIOTCS 0003HaueHUd,
IOCTaTOYHble [1Jisl BbipaXKeHUs JIOTHYECKHX oONepaluil OTpHLlaHHS,

') Cm., nanpumep, Poccep, 53, unn Uépu, 56. [To Tepmunosorun Uépua, Mbl
npuiepKUBaeMcs CKopee HedopManbHOro, uem (opMaJbHOIO, aKCHOMATHYECKOro
merona; cp. Uépy, 56, cTp. 57 [cTp. 55 pycck. usn. — Iepes.].

2) Uepu, 56.
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KOHDBIOHKIIMH, NH3BIOHKIHH, (MaTepHalbHON) HMILIHKALHH, (MaTe-
pHasibHOM) 3KBHBAJEHTHOCTH ') M KBaHTH(UKauuu (Bce)oGIHOCTH
u cyuwecrBoBanusl. as (0603HaueHHs]) STHX onepauuil Mbl Gynem
HCMOMb30BATh COOTBETCTBEHHO CHMBOJBI ‘~', ‘&, ‘V’, ‘D', ‘=,
‘“(A)... n “(E.)..] (3necb Touka nocJe «kBaHtopos» ‘A’ u ‘E’ crout
BMECTO KaKoH-HuOyab NMepeMeHHOH, a TPU TOUKH — BMECTO HEKOTO-
poro npennoxenusi (statement), B KoTopoe 3Ta nepemeHHas BXO-
OUT cBOGOAHO, T. €. He HAXOAMTCA B 06JaCTH AEHCTBUS HUKAKOrO
KBaHTOpa, — KOPOYE, HEKOTOPOTO NpEeNJIOKEeHHUs, c80600H020 OTHO-
cureasro (free in) 3Toii TepeMeHHOIl 2).

SI3bIK, Ha KOTOPOM TOBOpSAT O 8bLPAJCEHUAX NaHHOH TeopuH (HO
He O nmpeaMeTax, 0603HaYaeMblX 3THMH BbIpaXKeHUsIMH!), Ha3bIBaET-
Csl- METAA3bLKOM 3TOH TeopuH. B kauecTBe MeTasi3bika Mbl OyjeMm
NOJb30BATLCA OOBIYHBIM PYCCKHUM 8) $I3bIKOM, IOIOJIHEHHBIM HEKO-
TOPLIMM CHMBOJAMH H NpPaBHJIAMH NONb30BaHHs UMH. SI3bIK, B Tep-
MHHAaX KOTOpOro (h)opMyJiMpyeTcsi cama TeopHs, Ha3biBaeTcsi npeod-

) TlousiTHe (MaTepHaJbHOH) 3KBUBAJEHTHOCTH, pasyMmeercsl, He HMeeT HH-
yero 0O6LIEr0 C TeOPEeTHKO-MHOXKECTBEHHbBIM OTHOLIeHHEeM 3SKBHBAJIEHTHOCTH MHO-
keerB (cp. T, crp. 31 [unm °Anekcanapos, 48, crp. 19—20. — Ilepes.], u Huxe,
§ 8). Cuntaem HeoGXOZUMBIM NpefOCTepeyb YHTaTesiss OT CMeLIeHHs] 3TOro MOHs-
THS M3 NpeAMeTHOrO sI3blKAa C MeTasi3bIKOBLIM IMOHSTHEM JIOTHYeCKOH 3KBUBasIeHT-
HocTH (OTHOUIEHHEM MeKNy BBbICKa3bIBAHHSIMM), MJIS KOTOPOro MBI TMOJb3YyeMCs
' TepMUHOM ‘9K8UNOAAEHTHOCT6' (OMSATb-TAaKH BO Hu30eXaHHe cMelleHHs c Teope-
THKO-MHOXeCTBEeHHbIM OTHOIIeHHeM 3KBHBaJeHTHocTu); cp. Kyain, 51, crtp. 30,
u Kapsan, 46, ctp. 35. — ITpum. asr.

[IpeasiaraeMast aBTOpaMH TePMHHOJOTHs He OGIIeNpHHATa (W, B 4acTHOCTH,
He BbillepXKuBaeTcss B LMTHPYeMOH MMM JuTepaType MO MaTeMaTHUYeCKOH JIOTuKe).
CyauTb O TOM. O KaKOH HMEHHO «3KBHBAJEHTHOCTH» HJeT peub, OGLIYHO MPHXO-
RuTcst 10'KOHTeKCTy. BrnipoueM, HekorTophle aBTOphI (CM., Hanpumep, °KysHeuos, 60)
ynotpeGasioT st 0603HAUeHHS OTHOLIEHHS MeX1y HCTHHHOCTHEIMU 3HAauYeHHSMH
TepMHH ‘(MaTepHanbHas) >KBHBAaJeHI U s’ (COOTBETCTBYeT ‘9KBHBANEHTHOCTH’
aBTOpPOB), a /s OTHOLIEHHs MeX1Y CYXJeHHUAMH (BbiCKa3blBAHHAMH) — TepMUH
‘(Joruvyeckasl) 3KBHBAJEeHTHOCTH (TO, YTO aBTOPH Ha3bIBAIOT ‘IKBUMOJ-
JeHTHocTbIO'). ClleflyeT TakKe 3aMeTHTb, 4YTO, XOTsi 3HAUeHHss TEPMHHOB ‘3KBU-
[OJIJIeHTHOCTL  (JIOTMUecKasi SKBUBAJEHTHOCTb), ‘IKBHBAJEHUHs' U ‘IKBUBAJIEHT-
HOCTh  (TeOpeTHKO-MHOXeCTBeHHas) JeACTBUTENbHO pas3jIMuHbl, MeXAYy HHUMHU
MMeeTcsl TecHass M J[OCTATOYHO OueBHAHAas CBA3b (cM., Hanpumep, I'uabGepr—
Akkepman, 28/49, ra. I, §§ 1, 2, ra. II, § 1). B xauecTBe CHHOHUMOB 1Jis mep-
BOrO M3 3THX TePMHUHOB Y4acTO T[OBOPAT ‘DPABHOCHJIBHOCT' M ‘pPaBHO3HAYHOCTD',
AN TPeTbero — ‘paBHOMOIIHOCTE. TepMUH ‘SKBUIOJJIEHTHOCTH' aBTOPbl B Jajb-
HeiilleM ynoTpeGJAIOT M IJisl MOHATHH, a TaKXKe O/ CHCTeM aKCHOM M T. M. —
I pun. nepes.

%) 3nech, MOCKOJBKY peub HieT O (PYHKUHOHAILHOM HCUYHCJIEHUH (T. e
o ¢opmanbHO# cucreme; cp. r1. V, § 2), ymecTHee Gbuio Gbl FOBOPHUTH He O
npenJiokennsix, a o ¢GopMmMyJaax. Kpome Toro, camo yciaoBue cBO 60 aHO-
¢ TH BXOXKJEHUs1 MepeMeHHOH B (oOpMYJaY, K KOTOPOA MO 3TOH MepeMeHHOH MNpH-
MeHsieTcsl KBAaHTOp, SIBJSIETCS, TNpH HajJexalleM BBHGOpe JIOTHYECKHX aKCHOM,
COBEpIIEHHO H3MMIUHUM (cM., HanpuMep, Kuumu, 52, ctp. 69 pycck. usa., u
Yépu, 56, ctp. 160—161 pycck. usn.). — [lpun. nepes.

%) B nopJiMHHUKe 37leCb U BO Bcex (He OroBapuMBaeMbiX HHXKe) aHaJOTHYHBIX
cayuasix peub ujeT o6 aHrauickoM si3bike. — IIpum. nepes.
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MeTHbIM A3bIKOM (MU A3blKOM-00BeKxTOoM) (object-language) atoi
TeOpHHU. B Hamewm ciyuyae I3bIKOM-OO'bEKTOM SIBJIsieTCS UPe3BbIYaHHO
OrpaHUuYeHHbIH NOABSA3bIK OOBIYHOIO PYCCKOTO SI3biKa, TAKXKeE [0MOoJ-
HEHHBIl PSAJOM CHMBOJIOB H OTHOCSIIMMHCH K HHM NpaBuiaamul).

Kak oTMeuanoch Boillle, NpeIMEeTHbIM $3bIKOM HEKOTOPOH [aHHOi Teopun
UHOTZla CJYXKHMT HMCKYCCTBEHHBIH CHMBOJIMUECKHE #3blK. JIMIIb B OueHb pelKHX
cayuasix, TpeOyOUMX 4Ype3BbIUaHHO BBICOKOH TOYHOCTH U CTPOTrOCTH (HJH Ke
JIIST HeKOTOPBIX OYeHb CMNelHaNbHBIX Iesell) CUMBOJIMYECKHH SI3HIK HCIMOJBb3yeTcs
M B KayecTBe MeTasi3blka, B 3THX CJAydyasx ero MerTas3blk, T. €. MeTameTas3blk,
€CTh ONSATh-TAKU OGBIUHLIH A3BIK 2).

Jas Toro 4To6bl TOBOPHTb HA METAsi3bIKE O KOHKPETHBIX BbIpa-
XKeHHAX 06CYXKIaeMOH TEeOpHH, MPHUXOAUTCS MOJb30BATHCA MMEHAMHU
HJIH KaKMMH-AH60 ApyrHMH 00O3HAaYeHHSIMH 3THX BBIpaxKeHui. ITo
MOKHO OCYIIECTBHTb pa3JUYHBIMH crmocobamu 3). OmuH H3 caMbixX
TPOCTBIX Cnoco60B — HCNOJAb30BaHHE KapblueK. OQHAKO 4yacTo MAJ1s
3TOH LeJH HCIONb3YIOTCS HEKOTOphble ClenHanbHble 3HAKH H3 MeTa-
SI3bIKa, 4 ellle yalle — Jaxe CaMH BbIpaKeHHUS NPEIMEeTHOH TeopHH.
Takolt MeTox, NpPH KOTOPOM HEKOTOpPble BbIPA’KEHUsI BBINOJHSIOT
JBOsIKHe (PYHKIUU (BO-NepBbIX, Kak OObIUHble 3HAKH IJIsI 0603Ha-
4eHHs! Yyero-To OTJIHYHOTO OT HHX CaMHX; BO-BTOPBIX, KaK GBTOHUM-
uole *) 3HaKu 1/ 06o3HaueHuss camux ce6si), HeGesomaceH. Ilo-
CKOJIbKY, OJHAKO, 3TOT MeTOJ INpPeNNOYUTAeTCss NOYTH BCEMH Ma-
TeMaTHKaMH, Mbl BCe e OyneM HM I0Jb30BaThCsid B Tex CJay-
4asiX, KOria 3TO He CMOXKeT NPHUBECTH K HeN0pa3yMeHHUSM H MNpH-
MeHeHHe O60Jiee TOYHLIX METONOB BBIIVIAENO Obl HEHYXKHBIM Ie-
JNaHTH3MOM.

B rtex cayuasx, xorma NpHXOLUTCS TOBOPHTb He 06 OTAeJbHBIX
BbIDAaXKEHHUAX TEOPHH, a O KJ1acCaX TaKUX Bblpa)KeHuil (Hanpumep,
060 Bcex BbIPaXKEHHSAX ONpeJesNeHHOro BHAA), NOJ0XKEHHEe HECKOJIbKO

) Tounee, npaBusia o6pallleHHss ¢ CHMBOJAMH MpPeAMETHOro s3blka OT H O-
csATCA K 9TOMY A3bIKY, HO POPM Yy THPYIOTCS UMEHHO Ha MeTas3blke (Tak
Ke Kak YNOMsHYTbie Bblllle NMpaBuaa o6palieHusi ¢ (JOMOJHHUTeNbHBIMH) CHMBO-
JaMH MeTasi3blka (OPMYJNHpPYIOTCS, CTPOrO TFOBOPs, HA si3blke ellle GoJiee <«BbICO-
KOro YpOBHS», KOTOPHIH ecTeCTBEHHO Ha3biBaThb M eT aMeTasi3blkOM; BIPOYEM,
fIBHOE pasjiMueHHe MeTas3blka M MeTaMeTas3blka uallle BCEro He MPOBOAUTCH U
0T MeTasidblka TpeGyeTcst JIMIIb OJXHO3HA4Hasi NMOHMMAEeMOCTb — KAKHMH Obl CIIO-
co6aMu oHa HU obGecrneyuBaJjach). — ITpun. nepes.

2) Ha cavom fene MeTaMeTasi3blk (Kak M MeTaMeTa..MeTas3blk JM06GOro
ypoBHsI) MoOKeT BooOue GbiTb U (OPMANH3OBAHHHIM (B YACTHOCTH, «CHMBOJIH-
YeCKHM», uTO, BMpOYEM, HElPHHIMIHAJIbHO); HO BePHO Bce XKe TO, Y4TO AJS Mpa-
BHJBHOrO TOHUMaHMA Hu ynoTpeGjeHHs JIOGOr0 TAaKOrO METaMeTa..MeTas3bKa
HYXHb COJdepXaTenNbHO MOHHUMAaeMBbe MpaBula o6palleHdss ¢ HHM
(koToprle MOXHO, HaupuMep, GOPMYJHPOBATb HAa €T O MeTas3blKe; ec/lH MOCJen-
Huil popMann3oBaH, TO OHM NOJNKHBI GBITb OJHO3HAUYHO HHTEpPNpPEeTHPYeM bl
eM. ra. V, § 2, u Kunun, 52, § 15). — ITpunm. nepes.

%) dror Bompoc noapo6Ho paccmartpuBaeT Kapuam, 37, § 41.

*) Kypcus BBeneH npu nepesofe. — [Tpum. nepes.
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ycaoxusiercsi. YUToGhl  npomesnaTh BCe AaKKYpPaTHO, NPHXOAUTCS
IIPUBJEKaTh MeTasi3bIKOBbIe nepeMenHble. (MMst mepeMeHHO# si3biKa-
o6bekTa ‘x’, HanpuMep “x”, WIH ‘TpPeTbsl OT KOHIA OyKBa aHrJIHi-
ckoro angaBuTa’, ecTb, KOHEYHO, KOHCTAHTa MeTasi3blKa M He $IB-
JIsieTCss caMO nepeMeHHOH.) l3BecTHbl pasnuuHble MeTOABI TaKOro
poma; Kak ¥ paHblie, Mbl He CTaHeM NpuOGeraTb K CaMbiM CTPOTHM
U3 HHUX BpOJEe NMPHMEHEHHS TPeuYeCKHX HJIH TOTHUECKHX OYKB '), Kup-
Horo wmpudTa?) uau yroakos (quasi-quotes)?) u 6yzem mnona-
ratbCsi, C OLHOH CTOPOHBI, HA KOHTEKCT, a C APYrodl — Ha 3ApaBhbiil
cMbicT ¥ GJaroXKeJjaTeJbHOCTb uyuTaTesns. Takasi MO3WIUA JOCTa-
TOYHO NMPOTHBOpPEUHBA, HO Mbl NpPENNOUNTAEM OKa3aTbCsl B TrJya3ax
ypTaTesefl HECKOJbKO HENOCJHeLOBATENLHBIMH, Hexkend ObITb upes-
MEpHbIMH NeJaHTaMHu.

[TpuMeHeHHe rpedecKHX GYKB MOXKHO MPOMJIJIIOCTPUPOBAThL cJjedylollell ¢op-
MYJIHPOBKOH npasusa 06pa3osanus 3jieMeHTapPHOH JOTHKH. .

‘Mas mo6blx NpedsoxeHul @ u P BhpaxeHus ~ @, 9 &Y, ¢V ¢, 9 DY n
= 1 cyTb NnpeasoxKeHus. (3aMeTbTe, YTO B 3TOM MPaBHJe CBA3KH HCMOAb3YIOTCS
aBTOHHUMHO!)

Muorpa mpl GyaeM pasiuyaTb 3aMKHYTblLe NPeJIOXKEeHHs, He CO-
gepxaliyue CBOGOJHbBIX NepeMeHHbIX (IepeMeHHast Ha3bIBAeTCd C60-
600HOl, eclii OHA He HAXOAMUTCSA B 00J1aCTH nefcTBUS KBaHTOpa %)),
H OTKpbiTble NPeNJOXKeHHs, ComepKalilie o KpaiiHeli mepe OQHY CBO-
60IHYI0 MepeMeHHYIO.

Korjiia uMewT melo C CHMBOJH30BAaHHON CHCTEMOH, TO BMECTO
‘pefsiOXKeHne’ YacTo TMOJb3YIOTCS BbIpaxeHueM ‘(IPaBHIbHO MO-
cTpoennas) ¢opmyJa’®),

B ¢opmyne ‘(Ey)x € y' nepeMenHas ‘y’ cBsi3aHa KBAaHTOPOM CYLIeCTBOBAaHHUS
‘(Ey)’, a mepeMenHasi ‘x’ cBoGOnHAa; MO3TOMY 3Ta (GOpMYy/aa SBAseTCs OTKPHITOH
B ¢opmyae ‘(Ax) (Ex)x €y’ Bce mepeMeHHble cBsidaHH (‘y’ Kak B MpeablayLieit
dopmyste, a ‘x’ — kBaHTopoM of6mHocTH ‘(Ax)’); cilenoBaTenbHO, 3Ta (opMmyra
3aMKHYTa.

OTKpbITOE NpensoxeHne, CBOOOJAHOE OTHOCHTEIbHO NepeMeHHOMH
‘x’, OymeT TakmKe Ha3blBaThCs, KakK 3TO MNPHUHATO B MaTeMaTHKE,
ycaosuem dan \condition on) x8), a HHOrma, HECKOJbKO HETOY-
HO, — npeduxarom) (ot x). BoobGuie ke, oaHaxo, mog npeduxarom
Gy/neT BepHee MOHUMATb BbIpaKeHHE, NOJYyalolleecss 13 OTKPBLITOro
NpeaJioXKeHus BblUeDKUBAHHEM BXOISLIMX B HEro CBOGOAHBIX mepe-
Mennbix. Tak, BhlpakeHue ‘X eCTb UeTHOE YHCJO Mbl 6YJeM CUuTaTh

Kak 3to nenaer Kapuan, 37.
Kak sto nesnaer Uépu, 56.
Kak 3To nenaet Kyais, 51.

0]
%)
)
) Flo sToit nepemenHoit. — ITpun. nepes.
)
)

o o @

IMonpo6uee u Tounee cM. y Kauuu, 52, § 17, 18. — IIpum. nepes.

) Hanpumep, Poccep, 53, crp. 200.
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ycaoBHeM 1Js X, a ‘eCTb YEeTHOE YHCJO’, WM NPOCTO ‘UeTHOe YHC-
510" — (00HOMecTHOIM, Unn mOHAOu4Hoim Smonadic), WAM - CHHTY-
JISIPHBIM) [PeNuKaTOM; aHAJOTHYHO, ‘X eCTb UJeH y — YCJAOBHE IJs
x ¥y, a‘(ects) unen — (dsymectroim, unu ouaduunoim Sdiadic),
uan GunapubeiM) npeaukatom. (MHorma BMecTo ‘nIpegudkar’ TOBOPST
‘yHxmus’.) :

O6blyHO akcHOMAaTHUYecKasi TeOpUS CTPOHMTCH AJSI aKCHOMaTu3a-
LIHH KaKo#i-1u60 HayYHOH TeOpHUH, yKe HMelollleicsi 10 3TOr0 B JO-
AKCHOMATHYECKOH, «HAUBHOH» HJIH <«TreHeTHUecKolt», ¢opme. [as
0603HaueHHs] HEKOTOPLIX NMOHSTHH, H3yYaeMblX B 3TOH HAyYHOH Teo-
PHH, NpPelHA3HAYAIOTCS NepBOHAYaJbHbIE, HeonpeaeasieMble TeDPMHUHBL
aKCHOMATHUECKON CHCTEMBI; TEPMHHBI 3Ke, 0003HAUAIOLINE OCTAaJNb-
Hble TOHSITHSI TEOPHUH, BBOASITCSI B CHUCTeMY INOCPEICTBOM, omnpeje-
Jenuil. JIns1 yTBepkK/AeHUSI HEKOTOPbIX (AKTOB, OTHOCSILUUXCST K 3THUM
TIOHSATHSIM, CJAYXKAT aKCHOMBI, TOTHA KakK OcTajJbHble (aKThl BbIpa-
JKAIOTCS MPH NOMOULM TEOPeM, T. €. NPeNJOXKeHHH, KOTopble MOTYT
GbITh BhIBEIEHbl H3 aKCHOM CpeACTBAMH Jexallleil B OCHOBe TEOPHH.

Ecan xakas-1u60 HayuHas TeOpUsS aKCHOMAaTHU3HPOBAaHA, TO OHA
oGpasyer uHTepnperayuro, uau mooeav'), cBoeil CHCTEMbl aKCHOM.
Boo6iie roBops, OfHAaKO, CHCTeMa 4KCHOM MOXKeT ObITb HHTepIpe-
THPOBAHA, W NPUTOM npasusvho soundly) (B npaBUABHON HHTED-
TipeTalyy BCe aKCHOMBI M TeOpeMbl OKa3bIBAIOTCS MCTHHHBIMH Npej-
JIOXKEHHSIMH), H MHOTMMM IPYTHMH crnocob6aMmu; B TaKHX CJay4asx
uCcXomHasi (aKCHOMAaTuaupyemasl) HayyHas Teopusi ob6pasyeT NOA-
pasymMeBaeMylo, HJH [JIaBHYIO, HHTepNpeTalHio?).

§ 2. MepBoHayanbHOe OTHOUIEHHE.
PaBeHCTBO M 3KCTEHCHOHAJBHOCTb

Kak ckasaHo Bblllle, /IS OCTPOEHUST HEKOTOPOTO BapHAHTA Teo-
pun MHOXecTB LlepMeno Mbl Hcnosb3yemM B KauecTBe JexKalleld B
OCHOBE TeOpHH (YHKIHOHAJbHOE HCUHC/IEHHE MEePBOTrO MOpSAKA —
6e3 apupMeTHKH M, KOHeuHO, 6e3 caMoil TeOpHH MHOKecTB. JIpy-
THMH CJOBaMH, Mbl NpPeICTaBUM TeOPHIO MHOMXeCTB B BHAE ApU-
KAQOH020 (PYHKYUOHANBHO20 UcuUucrerus nepsoeo nopadka. Enun-
CTBEHHBIM MepPBOHAUAJbHBIM CHMBOJOM 3TOr0 HCUHCJAEHHS — KpPOMe
Geckoneunoro cnucka uuauBuanbix (individual) nepemennbx w, x,

') TepmuHbl ‘HHTepnpeTauus’ ¥ ‘MOAeNb aBTOPH 1O OMpeaAeJeHHIO
CUNTAIOT CHHOHHMAaMHU; TaKoe UX NOHHMaHHe He sBJIseTCS eNMHCTBEHHBIM, HampH-
mep, Kiuuu, 52 (ctp. 63 pycck. usn.), Ha3biBaer MOJA€J b1 HAaYyuHOH TEOPHH
Kax pa3 Ty CHCTeMY aKCHOM, HMHTeplpeTalHell KOTOPOH CIYXKUT aKCHOMaTH-
aupyemasi teopusi. — Ipun. nepes.

2) CMm. Yépu, 56, ctp 56 [cTp. b5 pycck. usn. — [lepes.], a takxke Kapnam, 39,
rje HCHOJb3YeTCsl HecKOJIbKO Apyrasi TepPMHUHOJIOTHs; cp. 3aMeyaHuss B KoHue § 6
OTHOCUTENBHO HeCTaHAapTHBIX MOAEJeH.
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Y, 2, @, ... (a B cayuae HaJOOHOCTH U APYTHX OYKB), YIOMSIHYTBIX
Bbillle CBSI30K M KBAHTOPOB M TAKHUX BCIOMOTAaTEJIbHbIX CHMBOJIOB,
KaK 3anaTble U pasJIMYHOTO BHAA CKOOKH, — SBJSIETCS] IBYMECTHBIH
npenukat(Hbii cumBoa!')) ‘€’ mpenHasHaueHHBIH A5 06GO3Haue-
HUSI OTHOUWleHUs npuradaewcHocty (unu uaencrsa (membership re-
lation)). TakuM oGpa3oM, ‘x € y’ uuraercs Kak ‘X ecTb ujen y'?),
MY KaK CUHOHHMHUYHbIE €My BbIpaXKeHHs ‘X NPUHAIJEKHUT y’, ‘X co-
IepXUTCs B Y U ‘y cOmepKUT X (B KauecTBe uJjieHa)’.

Kaxnas ¢dopmyna Buaa ‘. € —’, riue ToYKa U THpe 3aMelleHbI Me-
pEMEHHBIMH, SIBJIsIeTCss NpaBUaAbHO noctpoenHoil (well-formed), u
TaKye NPaBHJIbHO MOCTpOeHHble GOPMYNbl CyTh €AMHCTBEHHBIE «aTO-
Mapubie» {(atomic) 3) npaBuiabHO MOCTpOeHHBIE (HOPMYJIbI, U3 KOTO-
PBIX BCe OCTaJibHble MPABHJIBHO MOCTPOEHHbIE POPMYJIbI NOJIYUAIOTCSH
NpH TOMOUIM CBSI30K U KBAaHTOPOB.

OrnocutenbHo obaactu \range) undusuOHoix (WM TpeAMeT-
HbIX) nepemexHblXx B NOAPAa3yMeBaeMOH HHTepHpeTalHyu He Npearno-
JlaraeTcsi HHYEro, KpoMe HaJH4YHsi HEKOTOPOT'O NMPABHJIBHO ONpeje-
nennoro (well-defined) nenycroezo xnacca (npeaMeToB), Tak Hasbi-
BAEMOTO YHUBEPCYMA PACCYHOCHUS, UIH PACCMATPUBAECMOS0 MUPQ
(universe of discourse). Huuero noka, B 4acTHOCTH, He TNpeanoJa-
raercsl OTHOCHTE/JBHO MOLIHOCTH 3TOTO KJjacca, HH Jaxe ero Ko-
HEeYHOCTH MM GeckoHeyHOCTH. (TepMHHBI ‘MOIIHOCTL’s ‘KOHEUHBIH'
‘6eCKOHeUHBIH’ ynoTpebJeHbl 31eCh, padyMeercsl, JHIb HepopMaJb-
Hot).) Ilpo ob6aacte onpedesenus {domain) OTHOLIEHHs MNpPUHAM-
JIEXKHOCTH, T. €. PO KJjacc TeX NPeIMeTOB, KOTOpble NMpHHALJIeXaT,
KakK UJeHbl, N0 KpaiiHeil Mepe OLHOMY TpeAMeTy (WM, TOBOPS KO-
poue, sBJISIIOTCS nOOx00AuuUMU Oas uaeHcTsa Smembership-eli-
gible)), Mbl 6yaeM TrOBOPHUTb, UTO OHA COCTOUT H3 3aemerTos. [Ipo
o6aactb e 3Haueruli counterdomain) OTHOIIEHHSI NPHHAIIEKHO-
CTH, T. €. IPO KJacC TeX NPeIMETOB, KOTOPHIE CONEpPKAT B KauecTme
yjeHa Mo KpaiiHedl Mepe OOWHH NpeaMeT, OylneM TOBOPHTb, UTO OHa
COCTOMT U3 MmHOdcecT8. Mbl He OylneM NoOKa KacaTbCs Bompoca 06
OTHOIIEHHH MeXAy 006/1aCTblo onpejeseHHs] W 06s1acTbi0 3HAyeHHIl;
BOMPOCH, UMEIOTCSI JIH IACMEHTbl, He SABAAIOULUECS MHONeCT8amu
(uHOrZa Ha3pIBaeMble NpoCcTo uUHOUsUOAMU —HE B COGCTBEHHOM
JOTHYeCKOM 3HaueHuH 3T1oro caosa; Urelemente®) Llepmeno) 6),

') ¥ aBropoB npocrto ‘mpefukat’. — [Tpum. nepes.

?) Mbl u3GeraeM roBOpPHTb ‘X €CTb J/AEMEHT y', TaK Kak MOJb3yeMCsl TE€pPMHU-
HOM ‘3JIeMeHT’ B HeCKOJIbKO ApYroM cmeicie (ocoGeHHO B § 6).

3) YacTo BMeCTO ‘aToMapHble’ roBOPAT ‘djeMeHTapHble’. — [Ipum. nepes.

4) B pycckom nepeBose TepMmuH ‘MomHocTb’ (cardinal(ity)) BooGie 6yner
ynoTpe6JsThCs JMHUIIb COJepiKaTelbHo, N8 (HOopMaJbHOrO ero aHajJora pesepBHpO-
BaH TepMHH ‘?(apnnﬂanbﬂoe yuesno’ (cardinal (number)) cm. Huxe, crp. 131. —
Ipun. nepes

8) «[lpasnsemeHtol» (nem.). — [Ipunm. nepes.

) Kak upuusTo AxkkepmanoM, 37a; O NYCTOM MHOXECTBEe CM. HHXKe.
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U MHOXMCECTB8A, He ABAAOWUECS INeMEHTAMU, OCTaBJSIOTCS MNOKa
OTKPBITBIMH.

OTHOCHTENBHO TOTO, KAKOE MeCTO B HaUleidl cucTeMe 3aHHMaeT
OTHOLIEHHE pPABEHCTBQ, MOXKHO 3aHSITh OLHY H3 CJAENYIOLIMX Tpex
o3I,

a) OrHolleHMe paBeHCTBA CUHUTAETCS NMPHHAANEXKAUINM K AeKHa-
wietl 8 ocHose aoeuKke. B HallleM cayvyae B KaueCTBe JleXalllefl B oc-
HOBe TEOPHH MOXET ObiTb, OUEBHIHO, B3SITO (PYHKYUOHAAbHOE UC-
4ucaenue nepsoezo NOpPadKka ¢ paseHcTsom ).

DToH mo3uuMH, N0 CyllecTBY, npuiepxusaercs Llepmeno?). On
CyuTaeT X M Y DaBHBIMM, €CAH «OHM 00603HAYalOT ONHY H Ty XKe
Belllb», UTO HHOTJAA NPUBOAUT K CMELIEHHIO YNOTPe6JIeHHSI U YIOMH-
HaHUs 3HAKOB %); OT 3TOH NyTaHHUb MOMXKHO M36GaBHUTbCS NpH IIO-
MOIIM TaBTOJOTHUECKOTO 3aMeyaHHsl, YTO X U Yy paBHbl, €CJH OHHU
CyTh OlHA H Ta Xe Belllb.

b) PaBeHcTBO Hapsay ¢ NPOYMMH OTHOLIEHHSIMH paccMaTpH-
8aeTCsl B KayecTBe 00H020 U3 NepB8OHAYHAAbHbIX OTHOULEHUL cucTe-
Mmbl. B pameM ciyuyae 3HaK paBeHCTBA ‘= MOXHO ObL10 Obl B35Tb B
KauecTBe BTOPOTO MEePBOHAUANBHOTO JBYMECTHOTO IpeIHKaT(HOTO
cumBoJg)a4). Ilpu stom cienoBano 6bl obecnedydTb NP MOMOLLH CO-
OTBETCTBYIOLIHNX aKCHOM pedeKCHBHOCTb, CHMMETPHYHOCTb W TpaH-
3UTHBHOCTL PABEHCTBAa %), T. €. UTO PAaBEHCTBO SIBJSETCS OTHOUle-
HUeM IKBUBAAGHTHOCTU, a TAKXKe ero no0cranosodHocre \substitui-
tiveness) no OTHOLIEHHIO K IPYTOMY NepBOHAYAJbHOMY OTHOLIEHHIO,
T.e uTo U3 X € y u x=x" caeayer x’ €y, a usa x €y u y=y’' cie-
ayer x € y'.

c) 3HaK paBeHCTBA BBOJAUTCS [OCPEACTBOM onpedesenuss).
B nameM ciyyae 3TO MOXHO CHeNaTh ABYMSI PasJIHUHBIMU CIOCO-
Oamu: Aub60 B COOTBETCTBUH C Tpanuiued, uayuleli no kpaiiHen
mepe oT Jleitbuuua (identitas indiscernibilium7)), cOrJIacHO KOTO-
poit nBa npenMeTa CYHUTAIOTCS PABHBIMH, €CJAH KAaXXIblil MpeiaMerT,
conepxaluil ONUH U3 HUX B KauecTBe ujleHa, COMEPXKHUT U Apyro# &),

1) Cp. Uépuy, 56 (§ 48), a Takxe I'uanbepr — Bepraiic, 34. [Ias oGo3Haue-
HUs OTHOIIEHMsI DPaBeHCTBA 4acTO HCIOJb3YyeTcss TepMHH ‘ToxkpecTBo' (identity),
0coGeHHO Korpa (Kak B HMHTepecylOlleM Hac cJayyae) OHO CUMTaeTCsl NpHHAa/Je-
KallluM K Jiexalllel B OCHOBE JIOTHKE.

2) Ilepmeno, 08a. Korna B 3Toit riaBe ynomuHaercsi Llepmeso (6e3 momod-
HHTeJNbHOM CCBHITKM Ha JaTy), MMeeTCss B BHJY 3Ta CTaThs; OHAa He TOJbKO SB-
JisieTcsl OCHOBOH BCero Halllero H3JO0XKeHHsl, HO CONePXUT MHOro MOoAPOGHOCTEH,
0 KOTOpbIX MOHMAET peub B CJeAYIOMMX maparpadax.

%) Cwm., nanpumep, Kyain, 51, § 4.

4) Y aBTOpOB mpoCTO ‘npeaukarta’. — I1pum. nepes.

%) Tlo nmoBoxy 3Tux CBOHCTB M cBs3u Mexay Humu cp. louabi — [lIBeiiuep,
35; O6epT, 52.

) ®penkesb, 27a; cp. A. PoGuncon, 39, ambnepun, 54.

7) «Tox1ecTBO HepasiuyuMmbix» (4ar.). — IIpunm. nepes.

8) Cp., nanpumep, *I'pesunr, 6.
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Aub0 oce TIpeAMETbl CUMTAIOTCS PaBHLIMM, €C/IM OHHM CONEepXaT OJHH
1 Te xe ujgeHbl. OueBlJHO, YTO BTOPOH Crnoco6 NMPHBOAUT K TOMY,
4YTO B YHHBEPCYMe PacCyXJAeHHs CYLIeCTByeT caMoe (oJibliee O/JHH
«MHJUBUA>» (HE-MHOXKECTBO); MO3TOMY OH HENpUTOHeH AJs TaKux
cHCTeM, YHHBEPCYM pacCyXJAeHHs KOTODbLIX B NOApa3syMeBaeMOil HH-
Teprnperaund CONEPHHUT pasjUuHBlEe NpeiAMETbl, He SBJSIOLLHECS
MHOXKecTBaMH (B OObIYHOM MOHHMAHHH CJI0BA ‘MHOMKECTBO') H IpsSo
facto') ne comepxaiuue uneHoB. KyaiiH?) npuiles K HHTEpECHOMY
BLIBOAY, UTO 3TO OOGCTOSITENLCTBO He siBasieTcsl HeudGexHbiM. On
c/Jerka BHIOU3MEHSIET OOLIUHYIO TPAKTOBKY HHIMBHAOB, & HMEHHO
paccMaTpuBaeT HX KaK 0co060ro poja MHOXKeCTBAa, HJH, BepHee,
KJaccol 3) (KJacchl, eIMHCTBEHHBIM 4YJ€HOM KOTOPBIX SIBJSIIOTCS OHH
caMu), U TaKMM O06pa3oM YCMeLIHO BBOAHT PAaBEHCTBO OOBLIYHBIM My-
TeMm (corsacHo meTony b)), He OTKa3blBasiCb B CBOEH OHTOJIOTMH OT
unausuaoBs ¢). Cornacuo Kyaiiny, cuTyauusi MoxKeT ObITh ONUCAHA
NO-MHOMY, & HMeHHO € -OTHOUIeHHe HHTEpPNpeTHpyeTCsl KaK ‘ecTb
yien (uero-a1u6o) wuam paBeH (uemy-nu60)’ — B 3aBHCHMOCTH OT
TOrO0, SIBJASIETCSI JIH BTOPOH MpeiMeT KJacCOM HJH HeT.

Mo2keT BO3HHKHYTb BOedYaT/eHHE, YTO NePBbIi U3 YHOMSIHYTBIX
B C) OyThb He CBSI3aH C TaKuMH 3aTpyldHeHussMu. OIHAKO U 3TO BIe-
yaT/eHHe OKa3blBaeTcsi WIMIO30pHLIM. M3BecTHbI CHCTeMbl, OHTOJO-
rHsl KOTOPBIX BKJ/IOUaeT OOBeKTbl, He SBJISIOLIUECS 3JeMeHTaMH, H
naxe He onuH Takoi o6bekT (cp. § 6, 7 u ra1. IIT). OueBunuo, yrto
10 OTHOLIEHHI0O K TaKUM OObeKTaM NepBbll NMyTb HENPHUMEHUM.

Mbi nmpuMeM 31echb TOYKY 3peHHst C), HECMOTpS Ha CBf3aHHbIe
C Hefl OrpaHHYeHUs, C) HMeeT TO NMPeuMYLIeCTBO nepex b), uTo uc-
NoJb3yeT MeHblle HeolpenessieMblX TEPMHUHOB, H TO NPEHMYLIECTBO
nepeja a), uTo moJab3yercst Gosee caaboii, Jexkallell B OCHOBe, Teo-
pueii. (BrnpoueM, Mbl BOBCe HE CKJOHHBl yTBepXKAaTb, 4TO 3TH OT-
JIMUHS TPH BCPX YCJIOBHSIX CJeyeT CUHTATh NPeHMYILeCTBaMH.)

Kakoil e U3 yNOMSIHYTHIX BbiUle ABYX myTeil Mbl Temepb u30e-
peM? Mbl yxKe BHIEJH, UYTO 3TO 3aBHCHUT IVIaBHBIM 06pa30M OT TOH
OHTOJIOTHH, KOTOpPYIO Mbl coBupaemcsi npunsatb. OkasbiBaercs, 4TO
Ha caMOM JeJle — MO KpafiHell Mepe /sl MaTeMaTHYECKHUX LEJed —
HEeT HHKAaKON HeOOXOAMMOCTH HMeTb [Aesn0 C HHAMBHUAAMH, BepHee

1) Tem cambiM (4ar.). — I[Ipun. nepes.

2) Kyaiin, 51, ctp. 122—123.

3) CnoBo ‘kaacc’ ymorpeGasieTcss B Tpex pas/HuHbIX CMblcaax: 1) B 0Oblu-
HOM pa3sroBOPHOM CMbIcJ/ie, HE3aBHCHMO OT KakoH GObl TO HH OblJO cHCTeMaru3a-
uuu; 2) KakK JOTMYeCKHH TepMHH, ONsTb-TakU B ero (Gojee MM MeHee) OOGBIYHOM
cMbicje; 3) Kak CleluaJbHbIi TepMUH, OTHOCAIMHCS K OMpelesIeHHbIM CHCTeMaM,
Bpojse paccmaTpuBaeMbix B § 6, 7. Bynem HameATbcs, 4TO 3TO He MNpHBENET K
HeJ0pa3yMeHUsIM.

4) Hekoropoe BunousmeHenue cucreMmbsl Llepmesno, 08 (a Tem cambiM B 3Ha-
udTeJbHOM Mepe U cucTeMbl Z) ¢ ynoTpeGJeHHeM caMOCOAepXalluxX (B 3TOM
CMbiCJe) MHAUBHULOB npensoxeno Kvaitnom, 56, Ne 5.
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JONYCKaTb CyliecTBOBaHUE (oJjiee 4eM ONHOro muauBunaa '). Mbl Mo-
JKEM M03TOMY CUMTAThb MHOXKECTBAMH BCe MpeIMETbl, 3a HCKJIOUe-
HHMeM OJHOTO-eJHHCTBEHHOT'0, He COJNEpIKAllero 4JeHOB, CYLIECTBO-
BaHHE KOTOPOTO BBHI3BAHO OUEBHAHBIMH NPHUYHHAMH TEXHUUECKOTO Xa-
paktepa. (Ham xoresnoch 6bl, HanpuMep, 4TOOBI IepeceueHHe JIIO-
ObIX JIByX MHOXECTB BXOJAWJIO B YHHMBEDPCYM, AaXKe €CJd 3TH MHO-
JKEeCTBa He HMeIOT o6lMX uJaeHoB.) Kpome TOro, Mbl B HaCTOSLLHHA
MOMEHT pelllaeM He JONYyCKaThb HHUKAKUX OOBEKTOB, HE SIBJSIOLLHX-
csl 3JeMeHTaMH (XOTs CHUCTeMBl, B KOTOPbIX eCTb TAKOro popa He-
3/J€MEeHThbl, MOTYT OKa3aThCs, B OJJHOM BaxKHOM CMblcae, 6osee afe-
kBaTHbIMHU; ¢p. § 6 u 7 u 1. I11). OgHuM c10BOM, MBI XOTHM, YTOOHI
BCE NpeJMeThl OBIIM 3JeMeHTAMH M BCe, KPOMe OIHOTrO, — MHOXe-
crBamu. Muaue roBops, o6macTh 3Ha4eHHH € -OTHOILUEHHS NOJKHA
colepKaTh BCE, KpOME OJHOTO, uJieHbl ero 06sacTH onpeneseHus, a
noae (field) (r. e. o6benunenue o6nactu onpejenenus u 06JacTu
3HayeHHuil) — COBNANATh C paccMaTpHBaeMbIM YHHBEPCYMOM. Mul
XOTHM TaKxe, 4TOGHl JBa NpeIMeTa CUUTAJUCh PABHBLIMH B TOM H
TOJBKO B TOM CJyuae, ecJd OHH COJAEpKaT ONHH H Te XK€ UJeHbl U
MpUHAJJIeXKAT OJHUM H TeM e MHoxecTBaM. [103ToMy Mbl BOJIbHbI
BbIGpaTh OJHO M3 3THX CBOHCTB B KauecTBe ONpelesleHHs, a Apyroe
06YCJIOBUTDb . TOCPEACTBOM MOAXOASILE!l aKCHOMBI; AJS1 HYXKJ Halle
cucTeMbl B JEHCTBHUTEJIbHOCTH NPHUTOAHLI 00a MYyTH, NMPeIyCMOTPEH-
Hble TOUKOH 3peHHs C).

CrauoBsicb Ha 3Ty TOUKY 3PEHHS, MBbl, XKeJasi MaKCHMaJbHO NPH-
6JU3UTb HAIIY TEPMHHOJOTHIO K OOBIYHON, C HACTOSLIEr0O MOMEHTa
OKOHY4TEJNbHO pellaeM NPUMEHSITb TEPMHH ‘MHOXKECTBO' He TOJbBKO
N0 OTHOIIEHHIO K uJieHam o6/acTh 3HaueHWHl € -OTHOLIEHHS, HO BO-
oble X uleHaM ero nojsi, T. €. 10 OTHOILUEHHIO K JI060MYy NpenMeTy,
BXOASILIEMY B YHHUBEPCYM paccyXAeHus. B 3ToM u Tpex cienyio-
mux naparpagax Mbl mo3ToMy BoOoOuUle He ynotpebJseM HU TepMH-
HoB ‘npeaMer’ [‘06bekr (object)] u ‘d3neMeHT’, HH TEPMHHOB ‘He-
3/eMeHT’ U ‘He-MHOMXKEeCTBO' (MM ‘MHAUBHL'); OOUH-e0UHCTBEHHbLU
He colepacaujull 4renos npeomMer TAKdHe CHUTAETCA MHONCECTEOM U
Ha3bIBaeTCsi, Kak 06bIuHO, ‘nycrowm muoxcecteom’ null-set).

Ilocne aTux npedsapuresbHoLx U HEHOPMALbHOLX 3AMELAHUL MbL
npucTynaem K NocTpoenuto Haweti cucremol. Hukakol CHMBOJIHKH,
KpOMe OOBIYHBIX TEOPETHKO-MHOXXECTBEHHBIX CHMBOJIOB ‘€, ‘&’
W T. 1., IPUMEHSThCS, KaK NpaBuJo, He 6yaeT. [ToaHOCTbIO CHMBOJIH-
aupoBanbl OyayT (B moGaBjeHHe K HX OOBIYHBIM, MOJYCHMBOJHYE-
cKUM (OpMYJHDPOBKAM) TO/IbKO AKCHOMBI M HEKOTOpble omnpejese-
HUSL.

1) dpeHkesn, 21/22 (ctp. 234) u 25. Dra Ke nosuuuss Oblja 3aHATa (HOH

Héjimanom (cM. Huxke, § 6) u de facto Byp6aku, 49; cp. Mocrosckuit, 39,
cTp. 201—202., - )
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B mawest cucreme!), KOTOpyio Mbl OTHbiHe GymeM Ha3biBaTh'Z’,
HMeeTcs, TaKuM 06pa3oM, JMLIL OAMH KOHKpeTHbli (specific) we-
onpeneasieMblil npefuKaT(Hbl cuMBOos?)) ‘€.

Bce ee aTomapHbie npensoxenus 3) uMeloT Bun ‘x € y'. Bumecto
‘~x €y Mbl Oynem OObIUHO MHCATH ‘X §§ Y.

Onpeaenenne 1 (cp. T, ctp. 21%)). Ecau s Bcex x x € y BJle-
yer5) x € 2, Mbl GyIeM TOBOPHTb, YTO Y €CTb NOOMHONMCECTBO Z (UJH
BKAIO4EHO B 2); eCM K TOMY XK€ eCTb IO KpaliHell Mepe OHO TaKoe
w, uTo @ € 2, HO W GE Y, To Mbl OyJreM FOBODUTb, UYTO Y €CTbCOO-

creernoe nodmuoxcecreo z. (OtHouweHue BKJatoueHHs.) Coorser-
CTBYIOLLHE CHMBOJIbI CYyThb Y E 2 H Y C 2.

W3 onpenenenus | HeMemseHHO caenyet

Teorema 6). Kaxxoe MHOXeCcTBO eCTb NOIMHOXECTBO CaMOro
cebs1 (XS x); XEy uyczBleueT x €S 2. MubpiMu clloBaMH, OT-
HolleHHe & pedJIeKCHBHO M TPAH3UTHBHO. B TO »Xe BpeMsl OTHO-
uleHHe < uppedIeKCHBHO, ACHMMeTPHUYHO H TpauautubHo (T,
cTp. 176).

) Bocxomsiielt npeuMyiiecTBeHHo kK pa6ore Ilepmeso, 08 a; cp. 30. Hau-
Goslee CyllecTBeHHble H3MeHEHMsl, BHeCeHHble B MOcJe[ylolllee H3J0¥KeHHe, COMep-
wkartea y DPpenkens, 21/22, 22, 26, u y Ckomema, 22/23, 29, 41; cp. dopmausa-
uuu y UYépua, 42; Bopaxepca, 49; Xao Bana — Mak-Hotona, 53 (ctp. 15—18
[erp. 16—19 pycck. usn. — ITepes.]); Kapuana, 54 (ctp. 152—156); Tuue, 55.
O6muit 0630p 3ambicaa Llepmeno nan y Beitaa, 46, ctp. 10 u ci1.

Kpuruka ITyankape, 13 (ra. IV) okasasnacb BO MHOTMX OTHOLIEHHSIX HEOCHO-
BaTesIbHOM; KpuTHKa XKe CkoJema, 22/23, BKJIOUeHa B MOCJELYIOLlee H3JO0XKEHHUE.

?) Crosimee B KPYIJbix CKoGKax jgoGaBjeHo mnpu uepeBofe (cp. npum. 1 Ha
ctp. 42 u 4 Ha crp. 43). B panbHeiilueM TakHe OroBOPKH U NpPHUMEYAHHS
GYLyT menaThes JHUIIL B TeX MecTax, Iie HX OTCYTCTBHe MOIVIO Gbl BbI3BAaTh ¥a-
Kue-nuGo HefopasymeHus. — [Ipun. nepee.

3) ITockosibKy aBTOpHI He NPOBOJSAT YETKOro pas3iuuus MeXAy (opMabHLIM
¥ HepopMaJbHHIM aKCHOMaTHUeCKHM MeToJoM (cp. mpuM. 2 Ha cTp. 38), Mbl B
lajbiieiiileM He GYfeM OroBapuBaTh MHOIOYHCJEHHble B3aHMHble 3aMeHbl CJIOB
‘npensoxenne’ (statement) u ‘bopmyna’ u T. m. u 6yleM B NOAOGHBIX caydyasx
6YKBaJbHO C/Ie0BaTh TEKCTY opurunana. — Ilpum. nepes.

4) B Tex MecTax, rje Ccolika Ha Absfract Set Theory noxpbiBaeTcss HUAYIMM
najnee tekctom Foundations of Set Theory (kak, Hanpumep, B JaHHOM ciyuyae)
HJIM OTHOCHTCS K OGLIEH3BECTHBIM (aKTaM HJH TepMHHAM, pasbsICHEHHH HJU
CCHUIOK Ha G6oJjiee MOCTYMHYIO DYCCKOMY YMTaTeJIO JUTepaTypy [aBaThCsi He 6y-
net. — I pum. nepes.

5) Tepmun ‘Bieuer’ (implies) ymoTpeGJieH 3fech Kak CHHOHHUM JAJs ‘€C/H...,
TO ---, WIM °‘TOJNIBKO ec/JH’; COOTBETCTBYIWOIMHA cumBoa ‘D’. Huas mpyroro ne
MeHée pacnpoCTpaHEHHOro 3HaueHHs ‘BJeYeT’, a UMEHHO AJs ‘JIOTHYeCKH BJleuer’,
MBI GYleM TI0JIb30BaThCsl TepMUHOM ‘Ciaenyer’ (entails) .

6) dra Teopema (TaxK Ke KaK M TeopeMa O CYLIECTBOBAHHM M €AHHCTBEH-
HOCTH MYCTOrO MHOXKeCTBa Ha crp. 60) HMeHyeTCss B OpuUTMHaJe «TeopeMoit 1»;
B IepeBofle Bo u36exaHue NMYTAaHHLBI C HyMepallHeli oHa ocTaBJjeHa 6e3 HOMepa. —
Ipun. nepes.






