MunucrepcTBO 00pa3oBaHus U Hayku Poccuiickoit dexepannu

Hmxeropoackuii rocymapctBeHHbIH yHuBepeuTeT uM. H.M. Jlob6ageBckoro

HanmonanbeHblif vccaen0BaTENbCKUN YHUBEPCUTET

I"ABPUSIJIE JIOJIJIA

dunocodus MaTeMaTUKH

HACJIEJIME JIBAJILIATOT'O CTOJIETHUS

IlepeBon ¢ UTaIBAHCKOTO
A.JI. Couxosa npu yuactun C.M. Anmaxosa

ITon penakuueit
npogeccopa, TOKTopa PH3UKO-MaTEMAaTHYECKUX HAYK
A.J]. Cepeeesa

Hwxuuit HoBropon
N3natensecTBo Hukeropoackoro rocyHuBepcuTeTa
2012



VIK 1:51
BBK I0+B1
J173

ladpmasie Jloaau. ®ujaocodpuss mMareMaTHKU: Hacjeque ABAALATOrO

173 cronerus / Ilep. ¢ utan. A.JI. CoukoBa, C.M. AHTakoBa, oa pen. mpod.
S 1. Cepreesa. — H. Hosropon: M3n-so Huxeropoackoro rocyHuBepcuTeTa
nm. H.M. JIoGauesckoro, 2012. — 299 c.

ISBN 978-88-15-08510-8 (utar.)
ISBN 978-5-91326-211-0

Kaura conepxut mupokuid 0030p W KPUTHUECKUH aHanm3 duinocodpuii MaTeMa-
THKH, TIPEIJIOKEHHBIX Ha 3amaze B XX croneTnd. PaccMOTpeHbI He TOJIBKO Haubonee
U3BECTHbIE HANPABJICHHS, TAKUE KaK IUIATOHU3M, ()OPMAII3M HIIM KOHCTPYKTHBHU3M, HO
TaKke HOMHHAJIN3M, JIOTHIU3M, pealn3M, (peHOMEHONOr s, HaTypannu3M, CEMHOTHKA,
CTPYKTYpaJIU3M, AeAyKTUBHU3M, (GaIUTHOMIN3M, SMIINPU3M 1 Ap. B kaxkmoM u3 paccMoT-
PEHHBIX TeUeHUl 00CyXIaroTcss GprIococKue MPUHIMUIBI, METOABl U HHCTPYMEHTHI,
UMEIOIUe 3HAa4YeHWe Ui MaTeMaTWKU. B dacTHoCTH, GonblIoe BHMMAaHHUE YAEICHO
BBISIBJICHHIO CYIITHOCTH MaTEMaTHYECKOTO JIOKa3aTeNbCTBA, a TAKKe PACKPBITHIO BIIHS-
HUs punocopuu MaTeMaTHKH Ha caMy MaTeMaTHKy M CIELHAINCTOB, KOTOPBIE €l0 3a-
HUMaroTcs. YacTo st 00CyKAEHHsI TOTO MM HMHOTO IMOJOXKEHHUS CIIOBO MPEIOCTaBIIs-
eTcs He TOJIBKO (ritocodam, HO M MaTeMaTHKaM. JTO SIBISIETCS MHTEPECHOH ¥ Ba)KHOI
0COOEHHOCTBIO MOHOTpaMM MOTOMY, YTO BO MHOTHX JAPYIHX IyOnukanusax ¢puinocod-
CKHE acTeKThl OOBITHO MPEBATUPYIOT, 3 MATEMAaTHIECKHIE YaCTO OTOBHIAIOTCS HA BTO-
poii miaH.

Asrop xuuru — npodeccop 'abpuane Jlonam — sBASETCS M3BECTHBIM HTAJbSH-
CKHUM YYEHBIM, BHIHBIM IPEACTABUTENEM MAaTEeMAaTHYECKOH MIKOIBI 3TOH CTpaHHI,
ormy6nuKoBaBIMM Gonee 10 KHHT 10 MaTeMaTH4eCKOH JIOTHKE, OCHOBAHHMAM H (IIIO-
copun MareMaTuku. B mepByro ouepenp MoHorpadus agpecoBaHa MaTreMaTHKaM U
¢dunocopam. OgHAKO U MUPOKHHA KPYT CIIEHUATMCTOB, HCIOIB3YIOMINX MaTeMaTUKy B
CBOCH JeATeIFHOCTH, aCIIUPAHTHI U CTYICHTHl MaTeMaTHIeCKNX, GHI0co(CKuxX U ecTe-
CTBEHHO-HAayYHBIX (paKyJIbTETOB, U BCE T€, KTO HHTEPECYETCsl OCHOBAHUSIMH M (HHIIOCO-
(hueit MmaTeMaTrKy, JOTMKOH U METOHOJIOTHEH COBPEMEHHOW HAyKH HAWOYT STy KHHTY
HMHTEPECHOHU U MOJIE3HOMU.

Teuwamaemcs no pewenuio Yuenoeo cosema HHI'Y

ISBN 978-88-15-08510-8 (uran.)
ISBN 978-5-91326-211-0 BBK I0+B1

© I'abpmane Jlommu, 2012
© A.[. Ceprees, pen. nepesona; A.JI. Coukos, C.M. AHTakoB, nepeson, 2012
© Hmxeropozackuit rocynusepcuteT uM. H.U. JloGauesckoro, 2012



GABRIELE LOLLI

Filosofia della matematica

L’EREDITA DEL NOVECENTO

IL MULINO






COJIEPYKAHUE

[IpenuciioBue HAYYHOTO PEAAKTOPA TIEPEBOMA....eecvveerreereerererenanes 7
[IpenucnoBue aBTOpa K U3JAHUIO HA PYCCKOM S3BIKE ................. 13
BBEIEHUE ......coooiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 35
YACTDB [TIEPBA: PUJTIOCODPUA MATEMATHUKMN.............. 43
1. OrT0cohCKaS TPOOITEMA. ....cneeeneeenieeeieniieeieeeaeennne 47
2. OHTOIOTHS. ....vvvvveeieeeeeeeeeeeeeeeeesesesesessseessssessssnnennnees 51
RIRC 117 (v v V(011 () w6 PRURR U 63
A, METOIOIIOTHIS ...vvvvveeeeeeeeeeeeeeeeeeeeseseeesssesssssssssssennnes 69
TN 1101 00) o) SO RRUS 75
6. PEIYKIIMOHUBM ......oeveiiieiiieeiieeniieeiieeeieeeeaeeenaeeas 77
7. HOBBIE TEHIEHITH I . .......cccoeeeeeeeeeeeeeeiiieeeeeeeeeeeeeeeee 81
8. B3I MATEMATHKOB ... 87
YACTDb BTOPASL: PUITOCODPUUN MATEMATUKMU.............. 97
1. HOMPHAIIABM.......vevvieeeeeeieeeeeeeieeeeeeeeeeeeeeeeeeeeeeseaananes 99
AR A1) 17 3 Y A 105
3. TIIMATOHMBM. ..covveiiiieeiieeeeee et 113
4, DECHOMEHOIOTHIS «..eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 141
5. HaTypamu3M .......coovveiiiiiiiieeieeeeeeee e 147
6. JTOTHIIHBM. ..o e eeeeans 159
7. DOPMATTHBM.....cccuvereereennreeeereenneeseeeesseesssseensnes 173
8. COMUOTHKA. .......cvvvvveeeeeeerereeeeerereeeeersesseeesesssenennnes 185
9. KOHCTPYKTHBHBM ......ccecvveeereennreeanereenereesnnneennnens 191
10. CTPYKTYPATHIIM ....evvreerreenereennreeeeneeeneesnneennnens 207
11, HEIYKTUBHBM .....eeerevieeniieeiiieeireenieeenneeesneeennnes 215
12. DATITHOMIIMBM .....eveveeeeeeeeeeeeeeeeeeeeeeeeveaeveeeeeeenenes 223
[ TE 1Y i11710)7 163 SR 235
14. @OPMBI K MOTEIIH ...ceeneveeanereeireeeieeeniieesnieeenaeeas 257
15. Cruxuitnas ¢pumocopusi MAaTEMATHKOB............... 269
SAKITIOUEHIIE ......oeeeiiiieeeeeee et e e e e e et teaeee e e e e eeetaaeeeeeeesssannas 277

VKABATEIID FIMEH ....uvveiieiiiiieeeeeeeeeeeeee e e e e e ettt e e e e eetsaa s 287






ITpeducnosue
Hay4Ho2o pedaKkmopa nepesoda

Hacrosimuit u3narenbckuif mpoekT BbiNoHEH Hrbkeropoackum
rocyaapcTBeHHbIM yHuBepcutetoM uM. H.U. JlobGayeBckoro B pamkax
MEXIIyHapOJIHOW Hay4YHO-00pa3oBaTeNbHOW IMporpaMmbl «Poccuiicko-
UtanbsHCKUH YHUBEPCUTET», KOTOpasi OCyLIEeCTBIIsIeTcS yxe Oonee 20
JIET TIOJ] PYKOBOACTBOM aBTOpa dTUX cTpok. Kuuroi mpodeccopa ["ab-
puaie Jlonamu «Punocodust MaTeMaTHKH: HACIeqUe IBAALATOrO CTOJIe-
THSD» OTKPBIBACTCA CEpHs MEPEBOJOB KIACCHKOB MHPOBOW HAYyKH, KO-
Topast OyaeT u3aaBaThcsl B HMKEropoackoMm ToCyaapcTBEHHOM YHU-
Bepcurere uM. H.W. JloGaueBckoro.

AKTyalbHOCTh IIE€pEeBOJAa HACTOSIIECH KHUI'M MMEHHO CErofHs o0y-
CJIOBJIEHA HECKOJBKMMHM NMpUYMHaMH. HauHeM ¢ Toro, 4ro 4mucio MOCBs-
HIEHHBIX podsieMaM Gpuitocopun MaTeMaTHKA MOHOTpaguii, BBIIIECANINX B
Poccun B nocnennue 1015 ner, HeBenuko. OTMETUM CIIEAYIOIINE KHUTHU:

1. CeernoB B.A. Quaocogus mamemamuru: OcHOBHbie NPOSPAMMbL
obocnosarnus mamemamuxu XX cmonemus. W3n. 2. —M.: URSS, 2010.

2. Opeiicund . Ouepku no gurocogpuu mamemamuxu. Ilep. ¢ ¢p.
W3zn. 2-e, ucnp., 2010.

3. Epmos 10.J1., CamoxBaiioB K.®. Cospemennasn gunrocogpus mame-
Mamuku: Heoomozanusa u aeverue. — HoBocubupck: Ilapamiens, 2007.

4. Beiinb I'. O gunocogpuu mamemamuxu: Ilep. ¢ Hem./ [Ipenucnosue
C.A. SInosckoit; Beryn. ctathst A.Il. FOmkesuua. U3a. 2-e, ctepeoTHnHoe.
— M.: KomKnura, 2005.

5. Hemmues B.B. Areopummuzayus moiunenus. I'edenescrkuti apeymenm. —
HoBocubupck: [apamnens, 2005.

6. Lemmues B.B. Qurocopua mamemamuxu. — HoBocubupek: Hayxka, 2002.

7. TepmunoB B.A. Qunocogus u ocnosanus mamemamuxu. — M.:
[Iporpecc-Tpamgumums, 2001.

8. [Ipobnemno-opuenmupoganHslii n0OX00 K Hayke: ¢urocopus ma-
memMamuxy Kax Konyenmyanvusiti npaemamusm / OtB. pen. B.B. Llenumes.
— HoBocubupck: Hayxka, 2001.

9. ®pere I'. Ocnosononoocenusn apugpmemuxu: Jloeuxo-wamemamuyec-
Koe uccaedosanue o nousmuu yucaa: Ilep. ¢ Hem. — Tomck: Bogoueit, 2000.
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10.T'unsbept . Ocnosanus mamemamuxu / B xu.: I'nnsbept . H3-
opannvie mpyowvl. B 2 1. T. 1. Teopusa unsapuanmos. Teopus uucen. Aneed-
pa. I'eomempus. Ocnoganus mamemamuxu. — M.: ®akropuan, 1998.

11.Paccen b. Bgedenue ¢ mamemamuueckyro unocogpuio: Ilep. ¢ anrim.
— M.: I'mosuc, 1996.

Kak BWIHO W3 NPUBEICHHOTO JIOCTATOYHO KOPOTKOTO CIIHCKA, B
HaCTOsIIIEee BPEMSI POCCUICKUIA YNTATENb MOKET HAWTH O4YEHb HEOOJIbILIOE
YHCIIO KHUT OTEYECTBEHHBIX CIICIIHAIMCTOB, & TAKKE MEPEBOBI KJIACCHKOB
(hpaHITy3cKOl, HEMEIKOW W OpPUTAHCKOW HAaydHBIX IMKOJI. K coxkaneHwro,
cpemu 3THX ITyOIIMKAIid COBEPLICHHO HE IPEACTABICHA WTANbSIHCKAS
Hay4JHasi MaTeMaTHyeckasl IIIKOJa, KOTopas 3HaMEHHTa Kak CBOMMH BEITH-
KUMH OCHOBaTessiMu, 0T Jleonapmo [Tu3anckoro (Goee U3BECTHOTO IO CBO-
emy nipo3suilyy — ®udonayun), JHx. Kapaano, XK.JL. Jlarpamka, B. Pukkaru,
k. Ileano, T. JleBu-Husura, Y. JIuau U 1p., Tak U BbIJAIOIIMMHUCS COBpE-
MEHHHKaMH, KOTOPbIe BHOCST 3HAYMTEITHBIN BKIJIAJI B MUPOBYIO HAayKy.

ABTOp KHHTH, KOTOpYI0 BBI fepkute B pykax, — npodeccop ['a6-
pusne Jlommm — sBASETCS BUAHBIM TPEACTABUTEIIEM HTaIbHCKOW Ma-
TEMaTHYECKOH MIKOJIbI, OImyOnuKoBaBkM Oosee 10 KHUT MO MaTema-
THYECKOH JIOTHKE, OCHOBAaHUSM U (rutocopuu mareMatuku. Cpeau ero
MOHOTpaduil OTMETHM CIENYIONHe: AKCUOMamuseckas meopusi MHO-
aicecms (1977); Jlexyuu no mamemamuueckoui nocuxe (1978); Bsedenue
6 opmanvuyro noeuxy (1991); Henoanoma (1992); @uaocogus ma-
memamuxy: Hacaeoue osaoyamozo cmonemus (2002); Om Eexnuda 0o
Téoens (2004); QED: @enomenonocusn ooxazamenvcmea (2005); Tpuo-
yamunemuss eotna (1900-1930): Om ['unvbepma oo I'éoensa (2011).

IIpodeccop Jlommm pabortaer B Briciieil HOpMalIbHOM IIKOJIE TO-
pona IIuza (uran. Scuola Normale Superiore) — utanbsHckoM rocyaap-
CTBEHHOM IIEHTPE BBICIIET0 00pa30BaHUs W HAYYHBIX HCCIIEIOBaHUM,
rJie OH YuTaeT Kypchl «Punocodus MaTeMaTHKI» U «MaTeMaTrdyeckas
norukay. Illkona sBasercss uranpsackum ananorom 1'Ecole Normale
Supérieure B Ilapmxe, 3TO0 camoe mpecTHXHOE ydeOHOE 3aBeleHHE
Wranmu. Ona 6p1a co3mana 18 oxtsa6ps 1810 roma mo aexpery Harmo-
neona bonamapra. Cpenu BeimyckHukoB Llkonsr Tpu nmaypeara Hobe-
neBckoit npemun (puszuku DHpuko depmu u Kapmo PyO6bua u most
Jxo3ys Kapaydaun), HECKOIBKO MpeMbep-MUHUCTPOB MTanmuu, apyrue
BBIIAIOIIUECS JICATESIIN HAYKU, KYJIbTYPhI U MOJTUTHKH.
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BakxHOCTh TeMBI, BEIHECEHHOH B 3arjiaBhe MOHOTpadwu, TPyITHO
nepeoneHnTb. Maremaruku, nolens volens, mpuxogsr k ¢unocodun,
KaK TOJIBKO OHM, OTOPBABIIMCH OT HACYIIHBIX (YacTO MPHUKIIAJHBIX)
MpoOJieM, HAaYMHAIOT 33yMBIBATHCS O CyTH YHCEN, MHOKECTB H JIPYTHX
MaTeMaTHIeCKUX 00BEKTOB, CIIPAIIUBATH CE0ST O TOM, YTO €CTh MareMa-
THKa, B YEM €€ OTVINYME OT JAPYIHX HAyK, TOUYEMY TaKHE pa3Hble Mpe-
METBhI, KaKk TEOMETpUs W KpuUnTorpadusi, HaXOAIATCA B paMKax OIHOMH
TUCTIHTUIMHEL, U T.7l. BOnpockl, cBA3aHHBIE C OCHOBAaHUSMH MaTEMAaTHKH,
NPUBOJAT K PUIOCO(CKUM PACCYKICHUSM MTPAKTUUECKH CPa3y.

BenomunM, uto XX Bek ObUT ype3BbYAiHO OOraT ¢ TOYKH 3pPEHHS
TIOSIBJICHUSI HOBBIX TIOJIXOJIOB B Marematrke. Hawano stomy OypHOMY
mporieccy ObIIO TIoJ0keHO B KoHIle XIX Beka, koraa ObLia TpejioiKeHa
MHoroo0emaromas miargopMa OCHOBAaHMH MaTeMaTHKH, TEOpHsl MHO-
KECTB, HA OCHOBE KOTOPOH OBUTH TIOJy4eHHl MHOTHE HOBBIE 3HAUHTEIb-
Hble pe3ynbrarthl. OJHAKO MOYTH Cpasdy e ObUIH BBISBICHBI TIyOOKHE
(yHIaMeHTaNIbHBIE TPOTHBOPEYUS, TPHUCYIHE AaHHOMY IOJIXOIy. JTO
MOPOJWIIO HOBBIM, TAK HA3bIBAEMBIA TPETHUI, KPU3UC OCHOBAaHMN Marema-
TUKH, KOTOPBIN SBUJICS CTUMYJIOM JJIsi Hadajga HOBBIX MHOTOYMCIIEHHBIX
WCCIIEJIOBaHUIA B JIAHHOM HalpaBlieHWU. Tema OCHOBaHWUN MaTeMaTHK!
O4YeHb MHOTOTpaHHa, OHAa BKJIIOYAeT B ceOs JIOTMKO-MaTeMaTH4ecKHe U
¢unococko-MeTOAOIOTHYECKUE acieKThl. BIIoHe 3aKOHOMEPHO CTaBsT-
sl BOIIPOCHI O TOM, KaK HY>KHO TOJXOANTH K MCCIEIOBAHMIO ATOH (pyHIa-
MEHTAJIBbHOH NPOOIEMBI, B TOM YHCIIE ¥ C TOUKH 3peHus ¢puinocoduu, Ka-
Kr€ WHCTPYMEHTHI MOTYT OBITh MCITOJIH30BaHbI U 10 OTHOIIEHUIO K KaKo-
MY U3 CYHIECTBYIOIIMX MaTEMaTHIECKUX TEUCHHH.

Hacrosimast MoHOrpadusi comepKUT MHUPOKU 0030p M KpUTHYE-
ckuil aHanu3 QUIOCOPCKUX MPOrpaMM MATEMATHUKH, TPEITOKEHHBIX
Ha 3amane B XX croseTun. PaccMOTpeHbI HE TOJBKO HanboJiee U3BECT-
HBIE TIPOTPAMMBI, TAKHE KaK IIATOHU3M, (DOpMai3M WA KOHCTPYKTH-
BU3M, HO TaKk)X¢ HOMWHAIU3M, JIOTHIIU3M, peain3M, (HeHOMEHOJIOTHS,
HATypallu3M, CEMHOTHKA, CTPYKTYpallu3M, JeAyKTUBU3M, QayInOu-
JU3M, SMIHPU3M | Jp. [1ogpoOHO omMCHIBAIOTCS OCHOBHBIE Matdop-
MBI, aHAJIU3UPYETCS UX AKTYyaJbHOCTh ISl COBPEMEHHON MaTEMaTUKH.
B kax1oM u3 paccMOTpPEHHBIX TEUCHUH 00Cyx)marTcs (uinocodckue
NPUHLUIBL, TOCTYNAThl, METOABl U MHCTPYMEHTHI, UMEIOIINE 3HAUCHUE
JUIL MaTeMaTuku. B wacTHOCTH, OOJbIlIOE BHUMAHHE YJIEJICHO BBISBIIC-

HUIO CYIITHOCTH MATCMATUYCCKOI'0 AJOKAa3aTCIbCTBA, 4 TAKIKC PACKPBI-
9



Dunocoghusi mamemamuru. Hacieoue 08aoyamo2o CMoIenus

TUIO BIMAHUS QUIOCOPUN MaTeMaTUKX Ha caMy MaTeMaTHKy W CIelu-
AJIMCTOB, KOTOPBIE €10 3aHIUMAIOTCSL.

Knura HaunHaeTcs ¢ BBEIEHHSA, ONMHUCHIBAIOIIETO €€ KOHLEMLHIO.
Yacts mepBas mocBsimena oomumM Qrrocopckum Borpocam. Paccmart-
pHUBaeTcsl B3aMMOCBA3b MaTeMaTHKH U ¢uinocopuu, GopMymupyercs
ocHoBHas ¢uiocodckas npodiiema. [ToapoOdHO HCcaeayroTCs €€ OHTO-
JIOTHYECKHH, JIHCTEMOJOTHYSCKUM M METOJOJOTHMYECKUA aCIIEKTHI.
AHaM3UpPYyIOTCS OCHOBHBIE HJAEH amnpHopu3Ma M PelyKIHOHH3MA.
Ocoboe BHUMaHWE TPHU H3JIOKEHHU YAEISIETCS BBISIBICHHIO WHCTDY-
MEHTapHus A1 U3yueHHus 0003HAUEHHOH NMPOOJIeMBbl, a TaKXKe PacCMOT-
PEHHUIO HOBBIX TEHACHIIMI U MOJIX0/IOB K €€ PEIICHHIO.

Bce Tembl, paccMOTpeHHBIE B TIEPBOW 4YacTH, BHOBb, HO yXe Ooiee
noApoOHO, B paMKax KaKJIOro KOHKPETHOTO (GUioco)CKOro HanpasJieHHs,
00CY>K/IAfOTCSI BO BTOPOW YacTH KHUTH, B KOTOPOW MPOBOAMTCS 0030p M
KPUTHYECKHH aHAJIM3 OCHOBHBIX MporpamMM Qriiocoduii MaTeMaTHKH JBa-
JIIaTOro Beka. B 3axiIroueHny 0TMeyaeTcsl, 4T0 pacCMOTPEHHBIE TOCTIKE-
HHMS BCEX HalpaBJICHUH NPEICTaBIAIOT COOOW IEHHEHIIee IOCTOsSHME,
MMeIoIIee HENPeXoIslliee 3HAaUCHUE IS BCeH MaTeMaTHKU.

Heo0xoauMo 0TMETUTh, YTO B JAHHOW KHUTE, IOMUMO BBEACHUS B
npeaMeT u GopMyIHpPOBaHUs OCHOBHOM MpoOiemMbl Gpuiaocohuu mate-
MaTHKH (4TO CBOWCTBEHHO U JPYTHUM ITyOJIHKAIHIM), TOJIPOOHO U KOM-
MJIEKCHO MCCICAYIOTCS Pa3IUYHBIE aCTIeKThI Mpo0iaemMbl. OTINYUTENb-
HOH 0COOEHHOCTBIO BCEH KHMIH SIBIISieTCA TOT (aKT, 4TO ATl 00Cyxae-
HUSl TOTO WJIM WHOTO TIOJIOKEHHS CJIIOBO MPENOCTABISIETCS HE TOJBKO
¢unocodaM, HO U MaTeMaTHKaM. Takoi MOAXOJ SBISETCS Ba)KHOH U
WHTEPECHONH 0COOCHHOCTHIO MOHOTPAa(HH MMOTOMY, YTO BO MHOTHX JpY-
rux myonaukanusx (uIocopcKhe acleKThl OOBIMHO NPEeBATUPYIOT, a
MaTeMaTHYeCKHe YacTO OTOJBHTAIOTCS Ha BTOpPOW IuiaH. B moHorpa-
¢un nmoxpobHO Hccieayercs BIusHUE Gpriiocohun MaTeMaTHKH Ha pas-
BUTHE MaTEeMaTUKH B 1eioM. Kpome Toro, aBTop nperpuHUMAET yCH-
TS A5l YTOYHEHHUS psila HE COBCEM aKKypaTHBIX TOJKOBAaHHMH, KOTO-
pble MOKHO BCTPETUTh B HEKOTOPBIX IMyOJIMKANUAX HA 3Ty TeMy. Kaura
noMoraet Jy4iie pazodparbcsi B puiocodckoil mpodiieMe OCHOBAaHHH
MaTEeMaTHKH, JIy4llle TIOHSITh TCH/ICHIIUY €€ Pa3BUTHS.

B kayecTBe KpUTHUYECKOTO 3aMEUaHHs CIIEAyeT yKa3aTh, 4TO, C
Halllell TOYKU 3peHHs, MOHOTpauio IMpaBuWibHee ObUIO ObI Ha3BaTh
«3anagnas punocogus MaTEMaTHKU: Hacleaue IBaJALATOr0 CTOJIETHS,
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MTOCKOJIbKY OCHOBHOE BHHMaHHWE B HEW yZelieHO MMEHHO 3amaHoi (u-
nocoduu. B mpemucnoBun aBTopa K pyCCKOSI3BIYHOMY W3JaHHUIO IMPO-
¢eccop Jlomnmm 00BACHIET NPUYKHBI CIETaHHOIO UM BBIOOPA M OTCYT-
CTBHE CCBUIOK Ha paboThl POCCHHCKHX MBICIHMTENICH M C JMXBOH BOC-
MOJTHSAET JaHHBIN Tpo0en, yaemnsst 0onbinoe BHUMaHHNE (HHIIOCO(PCKIM
urkonam, cymectsoBasiuM B Poccuu u CCCP B XX Beke.

IIpeaucnoBue aBTOopa K M3MAaHUIO HA PYCCKOM f3bIKE OyIeT WHTe-
PECHO POCCHHCKMM YHTATENISIM €Ille M ITOTOMY, YTO OHO TOKa3bIBaET,
Kak 3amajgHble MareMaTuku U (puiaocodsl BOCHPUHHMANU COOBITHS,
npoucxoausinre B XX BEKe B MaTeMaTUKe B Hamel crpase. [Ipu stom
ClIeIyeT OTMETHTH (00 STOM MHINET M caM aBTOp MOHOTpadum) orpa-
HUYEHHOCTh W (ParMeHTapHOCTh CYIIECTBYIOLIMX IEPEBOJOB paboT
poccuiickux (uinocopoB, MaTEMaTUKOB U MCTOPUKOB Ha 3amaje, 4To
0COOCHHO CWIJIBHO oInymanock B roabl cymectBoBanus CCCP u He
MOTJIO HE YCIIOKHUTH BOCTIPUATHE 3aNaHBIMU (rutocodhaMu uaeu, Haj
KOTOPBIMHU paboTaji COBETCKHE yUCHBIE.

Wtak, KHATA CONEPKUT TITYOOKHI aHan3 (3amaHbIX) (GHI0CO(CKIX
MpOTrpaMM MaTeMaTHKA XX CTOJIETHS, KOTOPbIe Ml HayKe MENbIA Psil
(dyHIaMeHTaNbHBIX HAEeH M TIIyOOKMX pe3yNbTaroB, HPOAOIDKAIOLINX
OCTaBaThCA aKTyaJbHBIMU M CETOAHs. EcTecTBEHHO, B NEpBYIO OUYEpENb
MoHorpadus agpecoBaHa MareMaTukaMm U ¢unocodam. OgHAKO U IUPO-
KHH KpyT CIIEIMAIMCTOB, MCHOIB3YIOIMX MaTEMaTHKy B CBOEH AeATeNb-
HOCTH, aCIUPaHThl U CTYJEHTHl MareMaTU4ecKuX, GpuiIoco)cKux u ecre-
CTBEHHO-HAY4HBIX (paKyJbTETOB M BCE TE, KTO HHTEPECYETCS] OCHOBAHHS-
MU U ¢unocodueil MaTeMaTHKH, JIOTHKOH ¥ METOZOJIOTHEH COBPEMEHHON
HAYKH, HAlyT 9Ty KHUTY UHTEPECHOMU U IIOJIE3HOM.

Heckonpko coB cnemyeT cka3arh O KOJUIEKTHBE TIEPEBOJUMKOB U Op-
TaHM3aIuy UX padoThl. HacTosmmii mepeBox OBUT OCYINECTBICH K.T.H.
A.JI. CouxoBbiM npu yuacti K.punoc.H. C.M. AHTakoBa. PaboTa Benachk
MO PYKOBOJACTBOM aBTOpa 3THX CTPOK M 3aHsa Oojee MOTyTopa JieT.
CumBosm4HO, 4To mepeBoy] Obu1 Havar B 2011 1., OOBSBICHHOM TIpaBU-
TeJIbCTBAMM JBYX cTpaH rojgom Mranuu B Poccun u Poccuu — B Utanum.
JKenanue ocymecTBUTh JaHHBIA TEPEBOJ] BHIHAIINBAIOCH HECKOIBKO JIET
n ObUIO CcBsA3aHO ¢ TeM, uto B Hikeropoackom u Kanabpuiickom yHuBep-
CHUTETax aKTHBHO Be/IETCS pa3paboTka HOBOM METOIOJIOT MY BBIYMCIICHHUH C
OCCKOHEYHO OONBIIMMH H OCCKOHEYHO MAIBIMH YHCIaMH  (CM.
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http://www.theinfinitycomputer.com). J[aHHas TeMaTka TECHO CBs3aHa C
OCHOBaHMSAMH MaT€MaTUKH U TOAHUMAET, HapsIy C YHCTO MPAKTUYECKH-
MU BOIPOCAMH, LIENBIHA psift prirocockux mpodiem.

B oTHOmIEHNN HEKOTOPHIX COTJIANICHWH, MPUHSTHIX KOJUIEKTHBOM
MEPEBOAYMKOB MIPH pabdOTe HAJ TEKCTOM, CIEAYeT CKa3aTh CIeIyIolee.
Nmena n dhamunmmu 3anagaeix GuirocooB U MaTeMaTHKOB, BCTpEYaro-
myecsl B TEKCTe, ObUIM TPaHCKpHOWpPOBaHBI pycCKUMHU OykBamu (Bce
OHM TIPUBOJATCS B KOHIIE KHWI'M B yKaszaTene uMmeH). Ilpu aToM wacrto
WCIOJIb30BAJIMCH YCTOSBIINECS TPAHCKPHUIIIIUN, HO B HEKOTOPHIX CIIy-
gasx (Korga HaM Ka3alloch, YTO Halla TPAHCKPHIINS BBITISAUT MPE.-
MOYTUTENbHEH, WM KOT/Ia MBI HE CMOTJIM HAWTH yCTOSBIIYIOCS pycC-
CKYIO TPaHCKPHIIIIHIO) MBI JJaBaJld CBOW BapHaHT MepeBO/Ia.

I{uraTel, MPUBOAMMBIE aBTOPOM M3 OPUTHHAIBHBIX HCTOYHHMKOB Ha
PYCCKOM, aHIVIMHCKOM M JIPYTHX S3bIKaX, MEPEBOAMINCH C UTATBIHCKOTO
TEKCTa aBTOpa, YTOOBI TI0Ka3aTh, KaK IIOHUMAET 3Ty IUTATy aBTOpP HA CBOEM
s3pIke. KOHEYHO ke, MBI 10 Mepe HeOOXOJUMOCTH CBEpPSUIMCH C OPHIH-
HaAJIbHBIMH TEKCTaMH W WX TIEPEBOJAMH Ha PYCCKHM, €CIM TaKOBBIE MMe-
JIHCh ¥ OBUTH HAMU HalilIeHbl. B psizie cirydaeB MBI JaBaiiy YUTATENIO CChLI-
K/ Ha OpUTMHAJIbHBIE TEKCTHI ¥ UMEIOIIMECS TIEPEBOBI HA PYyCCKHHA B TPU-
MEUaHUsIX MEepeBOAYMKAa M HaydyHOro pepaktopa. OTMETUM Tarke, 4To
HallM NMPUMEYaHus PacIIoNIOKEeHBI M0 X0y TeKcTa (M 1Mo Xoay oOliel Hy-
Mepalnuy CChUIOK) CPely aBTOPCKHX MPUMEYaHWH W OTMEUEHBI CIETyFo-
IIUM OYEBHIAHBIM 00Pa30OM: IIPUM. TIEPEBOAUHKA, IPUM. Hayd. peAaKTopa.

B 3axioueHre oT IMeH! KOJJIEKTHBA NIEPEBOTUHKOB 51 XOUy BBIPA3UTh
OnaromapHOCTh pekTopy Himkeropoiackoro rocyaapCTBEHHOTO YHHUBEPCH-
tera uMm. H.W. Jlob6auesckoro E.B. UynpyHoBy u ipopektopy B.A. I'puria-
THHY 3a MOJIEPIKKY ITOTO M3aTeNIbCKOTO MPOEKTa U MOCTOSHHOE A00po-
JKeJaTeJbHOe BHUMaHWe K Harrell pabore. Mbl HazieeMcsi, 4TO BBIXOJ] 3TOH
WMHTEpeCcHeNIIell MOHOTpadHH TTOCITYKUT TaKkKe 1 JAIbHEHIIEMy YKperuie-
HUIO HAay4YHBIX U KyJIbTYpHBIX CBsi3el Mexxay Poccueil u Utanueit.

AL Cepzees,

0.¢h.-m.1., npogheccop Huoicecopodckozo ocynueepcumema um. H.1. Jlobauesckoeo,
sacayscennvlil npogheccop Kanabpuiickoeo ynusepcumema (Mmanus),
POCCUTICKUL KOOPOUHAMOD MeHCOVHAPOOHOU HAYUHO-00pA308amenbHOU
npozpammul « Poccuticko-Umanvauckuil ynusepcumemy
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[Ipencrasmnss poccuiickoMy ymrtatento 3ty padory 2002 roxa, xo-
TOpast B COOTBETCTBUH C O6III€HpI/IH${TBIMI/I KpUTEpHUAMH OLUCHKHU HAy4-
HBIX ITyOJIMKAIIM MOXET CUHUTATHCA YXKE YCTapeBINeH, HEOOXOIMMO
MMpeKAC BCCTO OTMECTUTHL BO3MOKHBIC HOBUHKU IMOCJICAHUX ANCCATH JICT.
B nelcTBUTENIBHOCTH ylaeTcsl YBUAETh HE HOBHHKH, a JIUIIb Pa3BUTHE
MOJIOKEHUH, YK€ PACCMOTPEHHBIX B TEKCTE KHUTH.

Hawnbonee moka3aTenbHBIM (EHOMEHOM, BO3MOIKHO, SIBIISICTCS
YCHUJICHHE TEHJICHIIMM K OCBOOOXICHHIO OT HACIIEAMS KIIACCHYECKHX
LIKOJ, pa3padaThIBaBIIMX OCHOBAHUS MaTeMaTHKH B Hayalle JBajalaTo-
ro BeKa, TeHJCHLUH, KOTopas cefdac MmbITaeTcsi OQPOPMUTHCS B CaMo-
CTOSTENILHOE HAIPaBJIEHUE C Ha3BaHUEM «puiocodus MaTreMaTnyecKou
IIPAKTHUKW). C oront LOEJIB0 NMPECANPUHATEI ONIPEACIICHHBIC YCUIIUA U B
opranu3anroHHoM Mane. OcHoBaHa acconanus APMP (A4ssociation
for the Philosophy of Mathematical Practice'), B KOTOpYIO BXOJAT CIie-
LUAJIMCTHI, MIPEACTABIISIONINE pa3Hble CTPAaHbl U Pa3HbIC AUCIMIUIMHBI
(¢pmmocodsl, ICTOPUKH ¥ TICHXOJIOTH).

Kak nosicasiercst B [Mancosu 2008], dunocodust maTeMaTnieckon
MPaKTUKU OTOpachIBaeT MOJ0KEHHsI, MPUCYIIHE OPTOAOKCAILHON Tpa-
JULHAW WK TPaAWLUH, KOTOpas BUANUTCS TaKOBOW «IUCCHUACHTaM», TO
€CTh MPEICTABIIETCS HEOPTOJAOKCANbHON ¢unocodueii. Ee ocHOBHEBIE
TE3UCHI CIEAYIOIUE: aHTH(PYHIaMEHTAIN3M — B TOM CMBICIIE, YTO IIO-
HNCKU OKOHYATECJIBbHBIX, HCOCIIOPUMBIX OCHOBaHWH MaTeMaTHKU THICT-
HBI, MaTeMaTHKa MOABEPIKEHa OMNOKaM; aHTHIIOTUIIU3M — B TOM CMBIC-
Jie, YTO MaTeMaTHYecKasl JIOTMKAa HE MPEeNOCTaBiIsIeT aAeKBaTHOI'O WH-
CTPYMEHTApHsI JUId aHAJIM3a MaTeMaTUKY; U, HAKOHELl, aKI[eHT Ha IpaK-
TUKY. «TOJMBKO JETANbHBIA aHAIU3 U PEKOHCTPYKIMS OONBIINX M 3HA-

" http://institucional.us.es/apmp/; Accommarnus 1o pasBUTHIO HUITOCOPHH
MaTeMaTHYECKOH PAKTUKH (aHTI. — IPHM. IEPEBOTIHKA).
13
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YUMBIX COCTaBISIONIMX MAaTeMaTHIeCKON MPaKTUKKA MOTYT AaTh (UIIO-
coduto, ToCTONHYIO0 3TOr0 MMEeHM» [Mancosu 2008, c. 5].

B otHOmIeHWM (mIOoCOGUN TPAKTUKH CIPABEITMBEI COMHCHUS,
BBICKA3aHHBIC B TJIaBaX, MOCBSIICHHBIX (PAUTMOWIN3MY U IMIIMPUIMY
(rmaBel 12 m 13 Bropoit yactu kHurH). [loneMuUecKuil SIKCTPEMU3M H
CKIIOHHOCTH K MTOCTaHOBKE yAOOHBIX IIeJIel U 3a7ad OCTAl0TCS OMacHbI-
MU U3bsHaMU. He BBI3BIBaE€T BO3PAKEHHUH OTKAa3 OT IOUCKOB OKOHYA-
TEJIbHBIX OCHOBAHWU JUIs MaTeMaTWKu. Takoll BbIOOp SIBISIETCS 37pa-
BBIM DPE3yJbTaTOM OCO3HAHHS HEIOCTHKUMOCTH 000N aOCONIOTHOMN
LEJIN C YYETOM KOHEYHOCTH MHCTPYMEHTOB YEJIOBEUYECKOI'O MO3HAHUS.
DTO0 NpU3HAaHWE BOBCE HE aHAJIOTMYHO MPOBO3TIIANICHHUIO TE€3HCA O MO/I-
BEP)KEHHOCTH MaTEMaTHKH OIIMOKAaM IPH TOM eIle yCIOBHH, YTO 3TO
MOJIOKEHUE OTJIUYHO OT Te3Uca O IMOJBEPIKEHHOCTH OIMIMOKaM MaTeMa-
THUKOB, U CaM 3TOT TE3HC €CTh HEKOoe abCOINIIOTHOE IMOJIOKeHue. Mare-
MaTHU4ecKas JIOTUKA HE SIBJSIETCS yIOBIETBOPUTEIBHBIM HHCTPYMEHTOM
cama 1o ce0e, HO 3TO He 03HAYaeT, YTO HY>KHO OTKa3bIBAaTHCS OT €€ UC-
MIOJIB30BAHUS, KOTIa OHA ITO3BOJISICT MPOSICHUTH CUTYAIIHIO.

HeT COMHEHHIA, YTO MCCIEOBAHUS «IHCCUICHTOBY  PACIIHPSIOT
3HAaHUS O MaTeMaTHKe, CIEJICTBUEM Yero SIBIIIETCS TaKkxke ee OoJiee BbI-
COKasi OIIeHKa B OOmIecTBe W JajbHeiee ee pacrnpoctpanenue. Oco-
OCHHO WHHOBAIIMOHHBIMH SIBIISTIOTCSI UCCIICIOBAHUS 110 BU3YaIH3UpPye-
MOCTH (HArJISAHOCTH) B MATEMAaTHKE U II0 AUarpaMMHBIM S3bIKAM', Of1-
HAKO HE SICHO, JAIOT JIM TOJOOHBIC MCCICIOBaHUS JHIIb IEPBUYHBIC,
MpeIBapUTEIbHBIE MaTepHaibl «id (uiocopun, ITOCTOHHONH 3TOTO
WMEHW», WIH K€ 3TO U eCTh caMas Hacrosmas ¢umocodus. Banmanue
K MPaKTHUKE KaK OT/AeNbHas (QuiIocodus enie He HAILIO CBOETO oIpee-
JICHWsSI U, BEPOSITHO, HE CMOXKET HalTh ero 0e3 pucka MpeIoKUTh HO-
BYIO OpPTOJIOKCAIILHOCTh, YTO OBLTO OBl MPOTUBOpPEYHEM JUIS «JIHCCH-
JICHTOBY.

* B opurnmHane aHri. maverick (IPUM. MepeBOIUNKa).

3 Cm. mox6opky B [Mancosu 2008] i Tom [Giaquinto 2007]. HekoTopsie
BOIIPOCHI, TIOJHSTHIE «IUCCUACHTAMI), PACCMOTPEHBI Takxke B [Shapiro 2007].
14
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dunocoduss MaTeMaTHIECKO NMPAKTUKK CMELIaeT akLEeHT C Ipo-
IyKTa HA CaMOT0 MaTeMaTWKa; OHA BHI3BIBAET B aBTOPE PEaKINIo, aHa-
JIOTUYHYIO KPUTHKE, KOTOPYIO B JIECATHIE M IBAJIIATHIE TOIBI MPOIILIOTO
BEKa PYCCKHE WHTEJUICKTYallbl, H3BECTHBIC KaK (OpPMaIHCTHI (TTopoya-
IIMA TEPMHH B yCTaX UX ONIIOHEHTOB), BBIABUIAIN POTUB IPEBAIUPO-
BaBIICH TOrna TEHACHUUHM B JIUTEPATypOBEICHUU (CM. aAHTOJIOTHIO
[Todorov 1965]). Oum ceToBayi Ha TO, YTO B IICHTP MHTEPECOB CTABH-
JIMCH TICUXOJIOTHYEeCKUE, Pritoco)CKre, COIMOIOTHYECKHE aCleKThI Mpo-
W3BEICHHSA, CBEJCHUS 00 aBTOpE WM O COLMAIBHOM KOHTEKCTE, HO He
NpOU3BEICHUE caMO IO cede; YTO Majo TOBOPHJIOCH, CIIEIOBAaTENbHO, O
BHYTPEHHUX XapaKTEpUCTHUKAaX JIMTEPaTypHOro TBopuecTsa. [l aHanm3a
HOCJIEJHET0 OHM COCPENOTA4YMBAINCh, HANPOTHB, Ha (HOHETUUECKHUX,
JIMHTBUCTUYECKUX M CTPYKTYPHBIX CPEACTBAX JIUTEPATYPHOTO SA3bIKA.

Hatypanusm (paccMOTpeHHBI B TjlaBe 5 BTOPOH YacTH) TaKxke
YBEJIMYMBAET YHUCJIO CBOMX IOCIIENOBATENCH HE TOJIBKO B HAIIPABJICHUH,
ykazaaHoM I1. Mogmm (Penelope Maddy), u Mor ObI cTaTh TeOopeTHYIEC-
CKOM OTOpoii Iyt Toi e Guiocodpun Maremarndeckoil npaktuku. He-
naBHsig padota [Franks 2009], Hanpumep, npeacTaBiseT coO0H Opuru-
HAJIBHYIO 3alUTy aBTOHOMHMHM MAaTEMaTHKH OT JIIOOBIX (uiaocodckux
OCHOBAHUI C UCIIOJIb30BAHUEM THJIBOEPTOBCKUX apryMEHTOB WU, TOY-
Hee, C TIOMOIIbI0 HEMHOTO HATSHYTOW TPaKTOBKHM BHieHUs | mipbepra,
KaK ecjii Obl OHO HE UMEJIO HUKaKUX (PUI0COPCKUX MPEITOCHLIOK.

Jpyrol OTIMYUTENBHON YEPTOM ITUX IMOCIECIHUX JET SBISAETCS
POCT MHTEepeca K (PeHOMEHOJIOIMH, O0YCIIOBJICHHBIM HCCIICAOBAaHHUAMH,
MTOCBAIICHHBIMEA CTOJICTHIO cO mHS poxkacHus I'émemst (2007). Kpome
YHOMSIHYTOH yke B ocHOBHOM Tekcte [Tieszen 1998], moxxHO OoTMe-
TUTb, HaIlpUMeEp, HOBBIE paboThl [van Atten e Kennedy 2003], [Martin
2005], [Hauser 2006].

Eme omauM monroM aBTOpa SIBISIETCS OOS3aHHOCTH TOSICHHUTH OT-
CYTCTBHE B €ro paboTe CCBUIOK Ha POCCHICKHAX MBICIHTENEH, €Cii He
CYMTATh KPAaTKOTo yroMuHaHus o A.A. MapKkoBe B KOHIIE I€BATOM IJIaBbl.

B nBanmaToM Beke poccuiickas MaTeMaTHKa M MaTeMaTHKa Jpy-
rux pecnyOmuk, BxoguBmmx B CoBerckuii Coro3, Oblla Ha BBICOYAH-
IeM ypoBHE, YTO HE HYXKIAeTCsA B JOKa3aTelNbCTBax. Takue y4eHbIe,
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kak H.®. Eropos, H.H.Jly3un, II.C. Anekcannpos, II.C. YpsicoH,
A.H. Kommoropos, A.fl. Xununa, A.W. Mamsnes, I1.C. HoBukos,
A.A. Mapkos, B.W. ApHoJibJl BOLIIJIM B UCTOPUI0 MaTEMaTHUKH, BHECS
BKJIaJ] BO BCE €€ pa3felibl OT aHajlu3a /10 TOMOJIOIMH, MaTeMaTHIeCKOi
(U3UKY, JTOTUKU U TEOPUU BEPOSTHOCTEH HECMOTps Ha OypHBIE, YacToO
MOJTHBIE ApaMaTH3Ma COOBITHS, TPOUCXOIMBIIINE B CTPaHE.

OTO THINIHOE IBETEHHE HE COMPOBOXKIAIOCH, KaK MPAaBHUIIO, SBHO
BBIPOKEHHBIMH (DPUITOCOPCKUMH Pa3MBIIUICHUSIMH, XOTS 3TO HE O3Hava-
€T, YTO POCCUICKHE MBICIIMTENN HE OKa3alH BIUSHMA Ha Quiocoduio
MaTeMaTHKH. AKCHOMAaTH3aIs TTOHITHA BeposATHOCTH KoiaMoropoBeiM
CHITpajia PEMIAoIIy 0 POIb HE TOJIBKO JJISl TEOPHUU BEPOSTHOCTH, HO IS
MOJTHOTO MTOHUMAHUS ¥ MPUHATHS aKCHOMATHYeCKOr0 METO/Ia, IpHIeM
POJIb 3Ta, BO3MOXKHO, ObUIa ake OoJiee 3HAYMTENbHA, YeM HeyCTaHHas
npornaranga ['wisbepra. HMwmenno Bkimang A.H. Koamoropoa u
B.W. I'nuBeHKO B MHTYHIIMOHUCTCKYIO JOTHKY (BMECTE C pe3yJIbTaTaMU
['€nens) neXUT B OCHOBE PasBUTHS ATOW (HYHAAMEHTAIBLHOH IITKOJBI
¢dunocopun MaTeMaTHKH. AHATOTHYHOE YTBEPKICHHE MOKHO CIeNaTh
0 poiu A.M. ManblieBa 1 3HAUUMOCTH €TI0 TEOPEMBI O JIOKAJILHOCTH B
TEOpUH MOJENEH, a TakKe O 3HaYeHUW pe3yibTaToB A.A. Mapkosa,
B.A. Tpaxrenopota, A.Il. EpmioBa u npyrux mis teopun 3pPeKTuBHOMH
BBEMUCIMMOCTH.  YabTpauHTyurmonnsM  A.C. Eceanna-BonbnnHa
MPEIBOCXUTHII BOIIPOCHI MPAKTHUECKOM peanu3yeMoctu (aHri. feasibil-
ity), KOTOpBIE CTald 3HAYMMBIMU C Pa3BUTHEM KOHEYHOMN BBIUYMCIIH-
TesbHOIM Matematnku [Esénine-Volpine 1961].

OTcyTcTBHE 3aBEpUICHHON caMOOBITHOHN (rtocohuy MaTeMaTHKH,
Kak u 0ojiee akTUBHOTO y4yacTusi B pa3paboTKe HampaBieHH, 00Cyxk-
JacMbIX B 3TOH KHHUTE, 00YCJIOBJICHO, BEPOSITHO, OrPAaHUYCHUSIMH, KO-
TOpbIE COBETCKasl WICOJOTHS HaKJaJblBalla Ha CBOOOMY MBICIH, HC-
MOJTB3YS TAKXKE W MOJIMTUIECKHE HHCTPYMEHTHI. Ecim 3To Brieuatinenue
aBTOpa OMMOOYHO, TO B €r0 3alTUTy MOXKHO CKa3aTh, YTO BCETaa HE0O-
XOJMMO TIOMHHTB O TOM, KaK B T€UYEHHE JOJTHX JIeT ObUIO TPYIHO IO-
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IydaTh MHPOPMAIMIO O TPOUCXOJAIIEM B ITOW OOIBINON CTpaHe, W
HA060POT '— COBETCKHE YIEHBIE MOTYYAIN Mao HHPOPMALIHH H3BHE.

IToaTBepkaeHNe MOKET OBITH HAlJICHO B HEMTPOCTON MCTOPUN Ma-
Tematudeckoi moruku B CoBerckoM Coroze. CTpaHUIIBI, KOTOPHIE CIIe-
IYIOT Jajee, MOJKHBI ObITh WUCTOJKOBAHBI JIMINL KaK CBUJICTEIHCTBO
3HaHWH, KOTOPHIE OBUIM IOJy4eHBI (PparMEeHTapHO, MOCKOJBKY B OC-
HOBHOM CTaJIM JIOCTYITHBI Ha 3amajae Tojipko mociie 1989 roma. ABTop
MIEPBBIM CO3HACT, YTO KapTHUHA, KOTOpAas U3 3TOTO CKIIAIBIBACTCS, Jpa-
MAaTHUYECKU HETOJIHA U MOATOMY, BEPOSITHO, UCKaKEHA U B XOPOIIYIO, U
B IJIOXYIO CTOPOHBI TAKXKE M3-3a HEM30€KHON CKIOHHOCTH K HCITOJIB30-
BaHWIO OIIEHOYHBIX KaTeropwui, HaKOIJICHHBIX B JPYrOM KOHTEKCTE.
OpmHako, B oTiH9He OT (POPMAIBHBIX CHCTEM MAaTEeMaTHKH, UCTOPUYIC-
CKasi KapTUHa, KOHEYHO K€, JOIOHIEMa, B YCIOBUEM JJIS €€ 3aBepIIie-
HUS SBJSCTCS MU3JI0)KEHUE M3BECTHOTO, JIJISl TOTO 4TOOBI 1aTh BO3MOXK-
HOCTB 3aT€M er0 KOPPEKTUPOBaTh M 000TamaTh.

HekoTopsle MOMEHTHI WCTOPHH JIOTHKH OBUIM OTYacCTH PEKOH-
CTPYHMPOBAHBI C MOMOIIBIO MHOTUX TOKYMEHTOB M CBHIETEIbCTB . Ile-
pen pesomonueid 1917 roga B Poccun myOnukyroTcsi Takue camoOBIT-
Hele MbIcnuTenu, kak H.A. BacumseB (1880-1940), xoropsiii B 1910
roJly M300peTaeT JIOTHKY 0€3 3aKOHAa HMCKIIOYCHHOTO TPEThEro W 0e3
3aKO0HA HEPOTHUBOPEUHS, Ha3BaB € «BooOpaxkacMas JJoruKay. CeroaHs
OH CUMTAETCs MPEABECTHHKOM MapaHENpOTHBOpeunBbIX Toruk’. Tlocie
PEBOJIIOIUU MCCIICOBAHUSI MEAJICHHO YracaloT HECMOTps Ha JOCTOM-
Hble BHUMaHUs uckirodeHus. Tak, B 1927 romy U.M. XKerankun (1869—
1947) me3aBucumo ot Butrenmreitna, Ilocra u JlykaceBuda nzodpera-
eT Tabnuibl ucTuHHOCTU. B Tpuamareie romasr J.A. BouBap B IuKie
paboT mpeasiaraeT HEKJIACCUYECKUE CHCTEMBI JUIS pa3pelieHus mapa-
nokca Paccena, BBeIsl cpeid Ipovero TpeX3HAYHbIE MPOMO3UIIHOHATb-

* EMHCTBEHHON HEMapKCHCTCKOI PaboTOH COBETCKOrO JIOTHKA 110 (JHI0CO-
¢bun HayKH, ¢ KOTOPOil aBTOPY B CBOE BpeMsl yIalOCh O3HAKOMHTHCS, ObLIa [Zi-
nov’ev 1973], onybnukoBanHas B EBporne emie 10 TOro, Kak OH CTajl U3BECTHBIM
nycareseM nocie myoaukanuu [Zinov’ev 1977].

> Cwm., Hanpumep, [Cavaliere 1990].

6 [Vasiliev 1924] ony6nukoBana nepsblii pa3 B Hearnone B 1924 rony.
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HBIC CBSI3KHM, Hcroib3oBaHHble B panbHermeMm C.K. Kouau, CIIA,
(S.C. Kleene, USA) B Teopun BBYHCIUMOCTH. OmgHAKo (opManbHas
JIOTHKA TIOIBEPTraeTcs HalagkaM CO CTOPOHBI 3aIIUTHUKOB MapKCHCT-
CKO-JICHUHCKOHM HIIH, MPOCTO, T'eTeNICBCKON JAUANEKTUKU KaK aOCTpaKT-
Hasi U CyOBEKTHUBHAS, CTEPUIIbHAS U HECHOCOOHAs YIIOBUTH JIBHIKCHHUE
(cpemu Hambonee pHIAHBIX MOXHO BcnoMHUTH O.5. KompmaHa w
B.H. Monoamiero). B 1930 roxy C.A. SlnoBckas B xypHaine «Iloz 3Ha-
MEHEM MapKCH3Ma» WHHUIMUPYET JKECTOKYI0 aTaky Ha MaTeMaTHKOB,
KOTOpBIC PEBHMBO 3allMIIAIOT MaTEMAaTHKY (Capka3M) OT MaTepHhallu-
ctudeckoil ¢unocodun, ocyxmaer @dpere, Paccena m Kanropa kak
mpejacTaBuTeNell  Oyp)KyasHOW M HIeaducTHYecKod dumocobnn u
HajeeTcsl Ha OOHOBIIEHHE KaapoB Ha Kadeapax MaTeMaTuku MOCKBBI 1
Jlenunrpana [Yanovskaya 1930]. B Tom ke rogy J[.®. Eroposa ccei-
narot B KazaHb, r1ie OH 4epe3 roj yMupaer.

C.A. flHOBCKas, cama MaTeMaTHK, IpeIcTaBiieTcs QGUrypoi
CIIOPHOM W MPOTHBOPEUNBOI . B TPHALATHIC TOBI OHA CTOMT HA BBIIIE
0003HAYCHHBIX TO3HMLUAX M C yCEepIUEM, TOCTOWHBIM IMOXBAIBI, IO-
CBAIIACT ceOs M3IAHMIO MaTeMaTHIECKUX pyKomuceit Mapkca®; oHako
M0 TIPOIIECTBUN HECKOJBKUX JIET €€ IMOBEJCHHE PE3KO M JI0 CHX TOop
HeoOBsICHUMO MeHseTcsa. B 1947 romy oHa rmepeBOANT HA PyCCKUN KHH-
ry [Hilbert—Ackermann 1928], a B 1948 — paboty [Tarski 1937] u cra-
HOBHTCS CTOPOHHHMIICH MAaTEMAaTUYSCKOW JIOTHKU U aHAJIMTUIECKOH (u-
nocopun. BonbIol aBTOPUTET, KOTOPHIH OHA uMena B KomMmyHHCTH-
YeCKOW MapTHH, O3B0 € 3alUIIaTh HOBBIE B3TIIAIBI H COJEICTBO-
BaTh Pa3BUTHIO JIOTWKH, ¢ 1959 roma mo cBoeii cmeptu B 1966 romy
OBbITH podeccopoM Kadeapbl MaTeMaTHIECKON JJOTUKA B MOCKOBCKOM
yHuBepcutere. Celiuac uMeeTcs TEHACHUUS MPUIATh €€ AeATeNbHOCTH
BeC, MOXET OBITh, Upe3MepHbIi. [Ipernmonsl, YnHNMBIE JTOTHUKE, TPOJIOII-
KHITNCH, KaK MBI YBHJIUM, B 0OCOOEHHOCTH Cpa3y IOCIe €e CMEpPTH H3-3a
M3MCHUBIICHCS TTONUTHYECKON cuTyaruu. Ho ¢akt octaeTcs daxTom,

TCm TMIOTIBITKY TOJIBECTH UTOT €€ JesiTenbHOCTH B [Bazhanov 2001].
8
OTa MHAIMATHBa MMella BaKHBIE MTOCIIEACTBHS, IPpexe Bcero, B Kurae, u
MPUBJICKJIa BHUMaHKE K HecTaHAapTHBIM MeTonam. Cm. [Dauben 1998].
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1oCJIe IEepBOH BOJHBI OTKPHITOTO OCY>KICHUSI MaTeMaTHUECKas JIOTHKa
ObUTa YaCTHYHO PeadMIUTHPOBAaHA, YPOBEHB ITyOJMKYyEeMBIX KHUT 3Ha-
YUTETHHO BBIpOC, a paboTa [Novikov 1959] ncnons3yercs Ha paBHBIX C
Haubosee pacnpoctpaneHHbiMu B CIIA u EBporie yueOHuKamu.

B o0miem miane, 0TX0As OT EPCOHATINA, 3aMETUM, YTO CUACTIIH-
BB IIOBOPOT, BaXKHBIM, B YaCTHOCTH, U JUIS CyneO JIOTHKH, Ha 3amaze
MIPUIKACHIBAECTCS W3BECTHOMY muchMy CTanrHa MO TOBOAY MapKCcH3Ma
W JTUHTBUCTUKH, KoTOopoe mosaBuiiock B «IIpaBae» B centsope 1950 ro-
na. B HeM MOXHO OBIJIO TpOYECTh, YTO SI3BIK HE SBISIETCS OPY>KUEM
TOCIIOACTBYIOLINX KJIACCOB B KJIACCOBOW OOpHOE, a MPUHAIIEKHUT BCEM.
Bynyuu A3bIKOM, IIyCTh AaXKe BCErAa MOAYMHEHHBIM AUANEKTUKE, (op-
MaJlbHasl JJOT'MKa TaKKe BHOBb 00Opesia CBOIO 3aKOHHOCTb.

A.A. Mapxos (1903-1979) ne moxwunanca nucebma CranvHa ais
pa3paboTku cBOEH (1)1/IJ10C0(1)I/1H9. [MoToMCTBeHHBIH MaTtematnk'’, oH,
M0CJIe HAYaJIbHOT'O 3Tana BOCXUILEHHU TBopeHueM Kanrtopa, nonan nox
o0asiHMe TEOPUM BBIYUCIMMOCTH, KOTOPYIO 00OTaTHJI INPEKAE BCETO
orpeJieieHHeM 0CO0O0W BBIYHMCIUTENFHON MOJEIH, TaK Ha3bIBACMBIMU
HOpPMaJIbHBIMU airopudmamu («anropupmsl MapkoBa» Ha 3amane u
ceifuac Take B Poccun)'', M TakMME OTKpPBIBIINME HOBbIE OGIACTH
WCCIIEIOBAaHNH pe3yNIbTaTaMH, KaK HEpPa3pelIrmMOCTh TPOOIeMbl paBeH-
CTBa CIIOB B MOJyTpymmnax (0gHOBpeMeHHO u He3zaBrucuMmo ot J. Ilocra
(Emil L. Post) B CILIA, emie ogHOT0 H30JIMPOBAHHOTO, HO TI0 JAPYTHM
npu4rHaMm, Tparuka). OH Takxe pazpaboTal CBOIO OpUTHHAIIBHYIO BEp-
CHIO MAaTEeMaTHYECKOI'0 KOHCTPYKTHBU3MA.

° VCTHBIE CBUIETETHCTBA JAKOT OCHOBAHUS MOJIATaTh, 4TO OMPE/IEICHHE 0C-
HOBHBIX MJIeH OBUIO OCYIIECTBIEHO MapKOBBEIM ele 10 Bropoil MUpoBOi BOMHBL,
cM. [Anellis 1994].

' Ero orew, momHbIii Te3Ka, ABIAETCS aBTOPOM MAapKOBCKUX IIPOLIECCOB.
Kpome nmorukn, MapkoB (mmamgmmii) eme 10 Bropoit MupoBoif BOHBI BHEC Bax-
HBIA BKJIAJ B KBAaHTOBYIO MEXaHHUKY, TEOPUIO TUHAMUYECKUX CHCTEM (eMy IpH-
HAJUISKUT KOHIENIH a0CTPaKTHOH JMHAMUYECKOH CHCTEMBI) U TONOJIOTHUIO.

"' ABTOp BBITIONHST CBOM TEpBBIE YIPAKHEHHS TI0 BHIYMCIMMOCTH, HCTIONb-
3ys Oosbiie anropudmel MapkoBa, ueM MalldHbl THIOPUHTA, TOCKOJIBKY OHH ObI-
I TIpUHATHL B yueOHuke [Mendelson 1964], KOTOpBIH IIHPOKO HCHOIB30BANICS B
CIIA u EBpore B mecTUECATbIE-CEMUAECSThIE TOIbL.
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OTnrYuTenHFHON YepTOH ero MoaX0/a, IT0 CPAaBHEHUIO C HHTYHIIN-
oHu3MoM bpayapa u Belins, sBiIseTCs TO, YTO OH BBIVISIUT MOTUBHPO-
BaHHBIM IPEKJE BCETO HOBBIMH MaTEMAaTHYECKUMH OTKPBITUSIMHU. Ma-
TeMaTUYECKHEe CYIIHOCTH AJI1 MapkoBa — HE MEHTaJIbHBIE KOHCTPYK-
MU, KaKk B MHTYHUIIHOHN3ME, a KOHCTPYKTUBHBIE OOBEKTHI M TIPOIIECCHI,
B KOHEYHOM CUETE — CJIOBAa B HEKOTOPOM aj(aBHuTe U adropuTMsl. [lo-
HSTHE BBIYMCICHUS sBisieTcs ¢uiocopckuM noHstHeM. «lloamuaHoe
3HAYCHME'~ JUI MATEMATHKU yTOUHCHWS MOHATHS anropuMa BhIABIIS-
ercs [...] B cBsA3H ¢ po0IeMoil KOHCTPYKTUBHOTO OOOCHOBAHHUSI MaTe-
Matuku» [Markov 1954a, p. 2].

Ecmn aktyanpHas 6eckoHEYHOCTH OTOpachiBaeTcsi MapKOBBIM, TO
MOTEHIIMAIbHAs, HAIPOTUB, NMPUHUMAETCS M Oepercss Ccephe3HO Kak
«OTBJIEUEHHE OT PEATBHBIX T'PaHMI] HAIIMX KOHCTPYKTUBHBIX BO3MOXK-
HOCTEH, OOYCIIOBJIEHHBIX OIPaHMYEHHOCTBIO HAIed >XU3HU B MpO-
CTpaHCTBE U BO BpeMeHm» [Markov 1954a, cap. 1, sec. 3.5].

OTO MPUBOJAUT €ro K MOHHUMAaHHIO TOTO, YTO JJIsl BBICKa3bIBAHUH,
KacalolUXCsl MPOIECCOB, BO3MOXKEH CIEAYIOIUI TE3HC: €CIIN MPEATo-
JIO’KEHHE, YTO aJTOPUTM HUKOTJa He OCTAHOBHUTCS HA KaKOM-JIMOO cJIo-
BE€, MOXKET OBITH OMPOBEPTHYTO, TO MOKHO 3aKIIOUUTh, YTO aJTOPUTM
OCTAHOBUTCHL.

C ¢dopmanpHON TOYKH 3pEHHs 3TO JONMYLICHWE NPUBOAMUT K MPH-
HATHUIO TPUHIIUIA UCKIIOUYEHHOTO TPEThETo JJIS BhICKa3bIBaHUM, KOTO-
pBIE€ KacaroTCs OCTAaHOBKM JITOPUTMOB, M, B YACTHOCTH, 3aKOHA JBOM-
HOT'0 OTpULIAHUS

— 3xA(x) — IxA(x)
JUTSL COOTBETCTBYIOIIUX MPEIUKATOB.

OTOT MPUHLHMI CTajd M3BECTeH Kak npuHuun MapkoBa. OH He
MPUHAT UHTYUIIHOHU3MOM, HO UMEET PEIIAIOIyI0 POJIb B METaMaTeMa-
TUYECKOM aHAJIN3€ PAa3IUUYHBIX (OpPM KOHCTpyKTHUBH3Ma. Kpome Toro,
OH TIO3BOJISIET TPAaKTOBaTh KOHCTPYKTHBHBIN aHaNW3 («TJIABHOE TOJe
NPUIOKEHUH YTOYHEHHOTO TMOHATHS anropu¢ma» ans Mapkosa), B
KOTOPOM BEIIECTBEHHBIC YUCIA U (YHKIMH BEIIECTBEHHON MEpeMeH-
HOM BBOJSTCA ajiropuTMaMu. B Takol mocraHoBke MapkoB omnepeans

12 ..
B opurunane Ha pyccKkoM s3bIKe 8cé 3Hauenue (MIPUM. IEPEBOTUHKA).
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9. bumomna (E. Bishop) n nporeMoHCcTprpoBai MHTEPECHBIE PE3yIIbTa-
ThI, B YaCTHOCTH, HENIPEPHIBHOCTh PEKYPCUBHBIX QyHKIMH. KoHTHHYYM
MapxkoBa oTIM4aeTcss 0T UHTYMIIMOHUCTCKOT0, HAPUMEp, IOTOMY, 4TO
B CIlydae MEepBOTO OTHOIIEHHUE «OBITh OTIMYHBIM OT HYJIS» UMILIAIH-
PyeT OTHOIICHHE OTIENCHHS OT HyJs .

MapkoB BOCITUTaJI MHOTO YYEHHUKOB, KOTOPBIE, KPOME pa3BUTHUS KOH-
CTPYKTHBHOTO aHAIIN3a, M3yYalld U JPyTHe MPOOJIeMbl MaTeMAaTHKU H JIO-
TWKH, BO MHOTHX CIIy9dasX OTKpbIBasg HOBbIE IyTH. CIMCOK WMEH, MyCTh
JTake HEMOJHBIN, BrieuatisieT: A. [paramun, C. Macnos, FO. Matuscesuy,
I'. Munn, B. Opeskos, H. Ilerpu, H. anun, I'. Leittun, Y. 3acnaBckuii.

Tem He MeHee, B paboTe [Nagormny 1995] paccka3piBaeTest 0 TIPEIsT-
CTBUSIX M TPYAHOCTSIX, YAHUMBIX O(QUIMATIBHBIMHA KPyraMH, HETEPITMBI-
MU K T€M, KTO HE MPUMBIKaJT K MapKCHCTCKO-JIEHUHCKOMY MaTepHaIu3MYy.
Jloruka Bcera OblTa Ha 3a/IBOPKaX, Kak, BOpodyeM, U KHOepHETHKa, pa3BU-
THE KOTOPOH OBLIO, B NEHCTBUTENLHOCTH, MPHOCTAHOBICHO. HUKTO W3
YUeHUKOB MapKoBa He MOJy4uI BEICOKUX JIOJDKHOCTEH B Hambolee mpe-
CTIXHBIX YUpeXKIeHUsX cTpaHbl. CaM OH To)ke ObIT OOBHHEH B HJIEaIN3Me
u opmarnisMe, U K HeMy OTHOCHIIHICH C TI0/IO3PEHHEM.

MapkoB cMor paboTaTh ¥ OCHOBATh CBOIO HIKONY Onaromaps, B
TOM YHUCIIE, TOMY YOa4yHOMY OOCTOSATENBCTBY, YTO mHepuon ¢ 1957 mo
1968 rox OBLT «30JI0THIM BpeMEHEM» ISl MEXaHUKO-MaTeMaTHIECKOTO
¢dakynbreta (Mexmara) MoOCKOBCKOro yHuBepcutera. [log pykoBon-
ctBoMm nekana H.B. Edumosa (1962—1969) u noj cMenbiM, UCKYCHBIM
U [OpPOCBEUICHHBIM  IOKPOBHUTEJIBCTBOM  PEKTOpa, MaTeMaTHKa
WN.I". IleTpoBcKoro, KOTOPHIX JTake HE OBUT WIEHOM NapTHH, (GaKyIbTeT
coOpan KOJJICKTHB MpenojaBaresiiei ¥ BOCIHTAHHUKOB, KOTOPBIA cO-
CTaBWJI HE TOJIBKO HAYYHYIO, HO U KYJIBTYPHYIO 9AUMY.

Jlyis 3amafHOro MaTeMaTHKa MOXKET OBITh TPYAHO MOHSATH, YTO B TOTAIUTAP-
HOM 00I11eCTBE BHICOKHI HAay4YHBIH YPOBEHb KaK €IMHCTBEHHBIH KPUTEPHI ycriexa B
HAYYHBIX YUYPEXKICHHAX ObLT KpaliHe pefok. [IpeBaMpyrOIUM KPUTEPHEM B TO
BpeMs B Poccru ObLIM MOJIMTHKA WM UIEOJIOTHA, & HE Hay4Has uctuHa [...] Mex-
MaT 10 KoHIa 1968 roga ObUT e IMHCTBEHHBIM MECTOM, 0a3MCOM, IPUOESKHUIIIEM, TIe
00BeKTHBHAS IIEHHOCTh MCCIIEA0OBaHUH ObLIa JIydIeil peKkoMeHIauei .

1
? DTH HeIKBMBAIICHTHBIC OTHOLICHWS OBLTH BBEIEHH BpayspoM M mrpaior
POJIb B MOCTPOCHHUHU €T0 KOHTUHYYMa HE3aBEPIICHHBIX 00HEKTOB.
14 .
[Sossinsky 1992].
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JIro60Bb K MaTeMaTHKe COYeTaach C XyJA0)KECTBEHHBIMU H JIUTE-
paTypHBIMH WHTEpECaMH M C aHTUPESKUMHBEIMH HACTpOeHUsMHU. B 1re-
CTHUIECATBIC TOMBI MHOTO THCEM OBLIO HAMKCAHO COTpyIHUKaMu (a-
KyJbTETa B 3alUTY TUCCUACHTOB, ITOKA BIACTH B 1968 romy He permim
BMEIIATHCA B CBSI3U C MHUCHMOM, MOJNUCAHHBIM 99 mMaTemMaTHUKaMu U3
MI'Y u gpyrux yuypexJeHui, MPOTUB 3aKJIIOUCHUS B ICHUXHUATpUYE-
ckyro OompaUIy Ecenmna-Bombmmaa, cbiHa modta Cepres Ecenmna,
yXKE YIOMSHYTOTO BBHIIIE KAaK OCHOBOMOJIOKHHUKA YIBTPAUHTYHUIHO-
HU3Ma. «3aKpyuWBAaHHE TaeK» CTAHOBUTCS TOHSATHBIM, €CIH BCIOM-
HUTB, 4T0 1968 Ob11 romom «lIpaxkckoli BECHB. AIMUHHUCTpAIHs ObI-
Jla 3aMEHEHa Ha MEPCOHAJ, BEPHBIM XKecTKoW JMHUU. [[Boe U3 mojmu-
CaBIINXCS TOTEPSUIH PadOTy, BCE HCIBITATN TPYAHOCTH B TPOJBIIKE-
HHH 110 CITy’0€ U MMeJTH 3anpeT Ha Bbie3] 3a rpanuiy . ChopmupoBa-
Jach WHas 00CTAHOBKA, MPH KOTOPOW BO30OHOBUIIACH aHTHCEMHUTCKAs
MPaKTHKA, MIPEKIE BCETO, Ha BCTYHUTEIbHBIX HK3aMEHAX.

OTH TIPEeBpaTHOCTH WCTOPHH HM3BECTHBI POCCHUHCKOMY UYHUTATEIIO
ceiiuac, BeposATHO, Jaxe OoJiee, ueM 3amajHoMy. Brpodem, HU ofHa
CTpaHa B CBOCH HeJaBHEW UCTOpHUH He M30exkana MmoJ0OHBIX IEPUOJIOB
ynaaka. Mbl HAlIOMHWIN WX, TIOTOMY YTO «HYXHBI TOPBKHE JIEKapCTBa,
eIKue UCTHHBD, Kak roBopua M.IO. JlepmoHTOB B mipeauciioBuu K [ e-
poro nauezo spemenu [Lermontov 1840, Introduzione].

Eme Gonee ynpydaromiasi HCTOPUSI — COOBITHS KM3HH MEHEe U3-
BECTHOT'O HMHTEJIEKTyaja, KOTOPBIA, XOTh U HE COMOCTaBUM ¢ Mapko-
BEIM B Hay4YHOM IUTaHE, BCE-TAaKH 3aCIy’KUBAET OTAEIHHOTO YIOMHHA-
HUA. Pedr maer o0 aBTOpe, KOTOPHIN celiuac peaObWIMTHPOBAH Ha Po-
JIMHE U BBI3bIBAaeT B EBpore HENoAAeIbHbIN HHTepeclé.

[aBen Anexcangposuy Pnopenckuii (1882—1937) momyuun Bbic-
mee mMareMatudeckoe oOpasosanue B 1904 romy B MockBe, 3aliuTHB
JIAIIIOM, ITOATOTOBJIEHHBIM noJ pykoBoAcTBoM Hukosas BacuibeBuua
Byraesa (1837-1903), ogHoro u3 ocHoBareneir MoCKOBCKOTO MaTreMa-

'3 Cm. [Fuchs 1992].

% HekoTopsie ero paGoTsl OMyOIMKOBAHBI Ha MTambsHCKOM B [Florenskij
1995] u [Florenskij 2007]. Kpome ymoMsHyTBIX epeBoaoB, cM. [Betti 2009].
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THYEeCKOro oOmecTBa U MOCKOBCKOH (hrimocodcko-MaTeMaTnIecKon
mionel.  Cpenu  Hamboiee BBIJAIOMIAXCS  yYEHHKOB-MAaTEMaTHKOB
H.B. byraesa 651111 JI.®. Eropos u H.H. JIy3umn.

W3 pa3Butusa AHanu3a BO BTOPOU MOJOBUHE JCBATHAAIATOTO BEKa
ByraeB cnuenan BBIBOJ O BBIXOJIC HA IMEPBBIM IUIAH Pa3pbIBHBIX (DyHK-
U, KOTOPHIX, B JIEHCTBUTEIHHOCTH, OOJBIINE, YeM HENPEPHIBHBIX.
C dmmocodekoit Touku 3peHns byraeB m ero KOJIIETH IOJIarajid, 9TO
pa3BUTHE MUpPA — ITOCTOSHHBIN MPOIIECC IPOTUBOCTOSHUSA 1020Ca U3HA-
JaJIbHOMY Xa0Cy M YTO MaTeMaTHKa HeoOXoJuMma JJIs MOHCKa oOIei
KOHIleNnK Mupa. M3yuenne pa3pbiBHBIX QyHKIUI npuBoauT DiopeH-
CKOTO K HOBOMY BHJICHHIO MHUpa, 0azupyromieMycsi Ha MPHHIHUIE pa3-
PBIBHOCTH U Ha Ynciax-popmax (KOTOpHIE MPH HEMPEPHIBHOCTH H3MeE-
HEHUS HEBO3MOYKHEI).

B rozpl nociie 3amuThl qurmuioma dopeHckuil 3aHuMaeTcst Guio-
codueit, Teonorueii, penurueil ¥ UCKYCCTBOBEICHUEM'  , BCErA COXPa-
HAS MHPOBO33pEHUE, IPOHU3aHHOEe MareMaTtukod. OH muumer B 1900
rogy marepu'’:

3aHNMAarOCh TENeph s MATEMATHKOW, KOTOPOH Hamo OyNIeT 3aHAThCS OOJbIIE,
1 HeMHoro ¢unocodueit. Kak To, Tak 1 Apyroe MHE COBEPIIICHHO HEOOXOUMBI, U s
YyBCTBYIO, YTO MaTEMAaTHKOW s YBJIEKAIOCh BCe CHIIbHEE W cuibHee. Besne Haxo-
UMb COOTHOIIEHUS, aHAJIOTMH, Mapamienu [...] Maremartuka amsi MEeHS — 3TO
KIIF0Y K MHPOBO33PEHUIO, TAKOMY MHPOBO33PEHUIO, JJISI KOTOPOTO HET HHYETO
HACTOJIbKO HEBa)KHOTO, YeM HE HaJ0 ObLIO OBl 3aHUMAThCSI, HET HUYErO HE CTOSIIe-
To B CBsi3U ¢ ApyruM. [Ipm mareMaTH4eckoM MUPOBO33pEHHH |...] HATyphHIOCcO-

"7 TeKcThl, KOTOPBIC CUNTAIOTCS MCKYCCTBOBEMUECKMH, Hampiumep [Florenskij
1995], HaceiieHsl reomeTpuyeckoi KynbTypoid. Kak ormeueno B [Betti 2009]: «IIpen-
CTaBJICHUS O MHUPE — 3TO MPEICTABICHHUS O TIPOCTPAHCTBE, U KYJbTYpa KaX0H 3M0XU
ompeneNnsieT UICI0 MPOCTPAHCTBA M MaHEPy €ro NPEACTaBICHUS B 3aBHCHMOCTH OT
JIyXOBHOTO XapakTepa 3M0XH. B Xym10:KeCTBEeHHOM IPOU3BEACHUH MIPOCTPAHCTBO SIBIIS-
€TCsI He «EBKJIMI0BO-KAaHTHAHCKUMY POCTPAHCTBOM KIJIACCHUYECKOW (DH3HKH, a CKopee
MIPOCTPAHCTBOM C IIEPEMEHHON KPUBHM3HOI, KOTOpOE IMPUCIIOCAOIMBACTCS XYHOMKHH-
KOM K ero cneuuduyueckoii mpodiaeMaTHKe U BOCTIPHATHIO UM JKU3HH.

8 Hutuposano u3 [Betti 2009] (npuM. aBTOpa); MOJHBIN TEKCT MUCHMA MO-
kKeT OBITh HalileH Ha  PYCCKOM  f3bIKe, HampuMmep, @O  aIpecy
http://www.hrono.info/biograf/florenski/1900fl.html ~ (1900.10.05.Ne24  (4-110).
O.I1. ®nopeHCcKoil. — IpUM. Hayd. PeJaKTopa).

23



Dunocoghusi mamemamuru. Hacieoue 08aoyamo2o CMoIenus

¢bust coenuHsICTCA B OJHO IIEJI0C C 3THKOW M C 3CTCTUKOW. Penurus noiydvaer co-
BEpILICHHO OCOOBIIl CMBICT U HAaXOIUT COOTBETCTBEHHOE MECTO B IIEJIOM, MECTO,
KOTOpPOTO OHa OblTa JIMIIEHA paHbllle, IOYeMy €ff M MPUXOJUIOCH CTPOHTH cebe
OTAENbHOE, U30JIMPOBAHHOE [TOMEIICHHE.

B uactHocT, PIOpEHCKUNA TOCIE HW3YUYEHHUS TEOPUU MHOMKECTB
KanTopa npuHHMaeT TEOpHIO TPaHC(HUHHUTHBIX YHCENT KaK CUMBOJ OH-
TOJIOTHYECKOTO U JIOTHYECKOTO OTHOLICHHUSI MEXIY IByMs MHpamu al-
COIIFOTHOTO M OTHOCHTENFHOTO. MBI, JJFOAU — HOCUTENU TpaHC(HHUHUT-
HOTO, MBI — HE KOHEYHas IMPOTHUBOIIOIOXHOCTh OECKOHEYHOH Ooxe-
CTBEHHOCTH. MoJIeb KOMIUIEKCHOM TUIOCKOCTH, KOTOpYr0 DropeHCKui
cTpouT B pabore «MuumocTH B reomerpum» 1922 roga'’, BHOBb M306-
pakaeT JBa MHpa, KOTOpbIE OOIIAIOTCS 4epe3 TPaHUIly, U KaKIbIH B
COCTOSIHUH OCTAaBHUTH CJIie/I COOCTBEHHOTO MPUCYTCTBUS Ha APYTOM. DTO
HE eIHas TUIOCKOCTh, Kak B Mojenu Aprana—Iaycca. OmHa cropoHa —
peanibHas, ApyTas — CTOPOHA YHCTO MHMMBIX KOOPJIMHAT, a B CEpeinHe
HaXoJATCA TOUKH ¢ KOMIUIEKCHBIMU KOOpAWHATaMU a + bi.

MareMaruyeckue Mozenu, Kotopble MIOPEHCKUNH HCMOIb3YET B
¢dbunocodnn, «He SIBISIFOTCS HA aHAIOTHSAMH, HA MeTagopaMu, a yKa3a-
TETSIMU CYITHOCTHOM Onm30CcTh». DIOPESHCKUN MOANCPKUBACT, CIICIO-
BaTENbHO, MMOHUMAHUEC MAaTEeMAaTHKU KaK MPUBUJICTUPOBAHHOTO WH-
CTpYMEHTA IMO3HAHUs, HEe TOJIBKO HAYYHOI'O, HO M (PIIIOCO(CKOTO, IMO-
CKOJIBKY OHa 3aTparuBaeT HEOOXOIWMBIE CTPYKTYPbI MBIILIEHUS, KOTO-
pbI€ COOTBETCTBYIOT OHTOJIOTHUECKUM CTPYKTypaM MUpa.

diiopeHckuil  yrayOlIeHHO H3ydaeT OOroCIIOBUE U CTaHOBUTCS
MIPABOCIIABHBIM CBALIEHHUKOM, OJIHAKO MPOJOJKAET 3aHUMAThCs Hayd-
HBIMH HCCJIEIOBAHUAMU, KOTOPBIE SIBJSIOTCS AJI1 HETO U MCTOYHUKOM
HeKoToporo 3apaboTka. [lociie connanucTHaeckoi PeBONIONMHA OH pa-
0oTaeT Ha 3aBoje IUIACTMAcC, MPENonaeT B XyHA0KECTBEHHO-TEX-
HUYECKUX MAacTEPCKHX, IPOBOJUT HCCIIEAOBAHUS MO INMEKTPUDUKAIH
B DJIEKTPOTEXHUUYECKOM HHCTUTYTE, KOTOpbIM pykoBoaut K.A. Kpyr,

" Gacriuno nepeseneHa B [Florenskij 2007, pp. 278-89]. B neii ®nopeHckuii
OITHCBIBACT MPOCTPAHCTBO Komeouu JIaHTe Kak HEKOTOPYIO SJUIHITHYECKYIO Teo-

METPHIO.
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n3ydaer AudeKTpuku. B Cubupu BBIOTHIET MCCIEIOBAaHUA IO aHTH-
¢pu3am, IO BEYHOW MEP3JIOTE U IO AIEKTPOHUKE. DTOT OIBIT OCTaBIIS-
€T OIpeeNIeHHBIN citel]. XO0TeI0Ch OBl OCTAHOBUTHCA HA €T0 MOCIICIHEH
crarbe [Florenskij 1932] mox na3Banuem «®du3uka Ha ciayk0e MareMa-
TUKW», CUJIBHO OTJIMYAIOLIEHCS OT €ro NEePBBIX M3JI0KEHUH CKIOHHOH K
MUCTHIM3MY (ritocodun.

DopeHCKuil HAYMHAET, NPEAyNIpexaas, YTo «IPEeAMETOM HacTo-
AIIel CTaThH SIBIISICTCS OMBITHBIN Xapakrep Maremarukm». OH ceTyer
Ha TO, YTO «MBICJIb 00 YXOISAIIMX B IJIyOb OIBITA KOPHAX MaTeMaTHKH
ele He cTaja OOIIMM AOCTOSIHHEM». DTO BHUIHO «H3 ITOCTOSIHHBIX IIO-
IBITOK «OYMCTUTH» MaT€MaTHKy, T.€. OCBOOOAMUTH €€ OT UHTYHLUH, 110-
HaBIIUX B Hee, AKOOBI, CIy4aiiHO U IO3TOMY HCTOJIKOBBIBAEMBIX MEp-
KOM HM3IIUIIHETO MCUXOJIOTH3Ma KaK IUIOXHE KPUBU3HBI MBICIH U TMPO-
Maxu U3NokeHHs [...] ['eomerpudeckuii 4epTex TYIIBIO WM MEJIOM
[...] TepruTCs JIErKO, MOJEIb U3 IPOBOJIOKH, KAPTOHA WJIM CTEKJIa eIle
BBIHOCHMA, & 3JIEKTPUUYECKHE TOKHU, CHJIA TSKECTH, MarHUTHBIE JINCTKH
U T.J. KOKYTCS HEJIOMYCTUMBIMH, CITUIIKOM (PU3NICCKUMI.

[lo mMuenuto DIOPEHCKOT0, €Ciy MOHSATHE MPOCTPAHCTBA CyIIe-
CTBEHHO OIMPAETCS Ha OIBIT MEXaHUKH, «TO U B OTHOIICHUM JIOTHKH
JIeNTaJiCh YKa3aHus TOO0HBIE JKey.

Ecnu xoTs1 OB HEKOTOPBIE MEXaHUUECKHE HHTYHIMH JIS)KaT B OCHOBE MaTe-
MaTHKH, TO TEM CaMbIM OTKPBIBAa€TCS JOCTYI B MaTeMaTHKy M MEXaHU3MaM. [...]
Korpa [...] Mexanu3m, OCHOBaHHBIN Ha TEX JK€ CAMBIX CBOHCTBaX TBEPIOTO Tena,
OCJIOXKHSIETCS, CTODOHHUKH MaTeMaTH4eCKOM YHUCTOTHI KOCSTCS Ha HEro, 3arojo-
3peBasi B rpy0OCTH, «MHXEHEPHOCTH» M CUUTasi €ro 4yKIbIM cdepe MaTeMaTHKU
[...] I Tam, roe psimoM ¢ KHHEMAaTHUKOW BMEUIMBAETCS €Ile U JWHAMUKA, OOJbIIast
JacTh MaTEMaTHKOB X0YeT YBHIAECTh H3MEHY YHCTOMY MBIIUICHHIO. OOLIenpruHATOS
MHEHHE HE MPU3HAET WM MOYTH HE MPU3HAET HE TOJIBKO IMPUOOPHI BPOJIE MOCTPO-
UTeNeH KPUBBIX M T.II. KKHETHYECKOTO THIIA, HO TaKKe OoJiee CII0KHbIE KHHEMaTH-
YECKUE€ MCXAaHU3MBbI BPOAC T'apMOHHUYECKHUX aHAIN3aTOPOB W MHOT'OYHCIICHHBIX
puOOpPOB U1 BHINIOJIHEHUS onepauuii aHanusa [...] C onpeneieHHbIM HellOBEepH-
€M HCIHONB3YIOTCS AK€ MHTETPaTOphl U MEXaHMU3MBI ISl MHTETPUPOBaHUS -
(bepeHMaNbHBIX YPaBHEHUIH.

(DJ'IOpeHCKI/Iﬁ MIpUBOAUT, BEPOSATHO, I/ICLIepHLIBaIOH_II/Iﬁ CITMCOK BCEX
HpI/I60p0B, HCIIOJIB30BAaBIINXCA B TC I'OAbI JJISI CIIOKHBIX BBI‘H/ICIIGHI/IIZ,
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OOJIBIIMHCTBO M3 KOTOPBIX yke 3a0bITo. OH YIOMHHAET JIorapruQmMuye-
ckyro quHerky (9. ['anTtep (E. Gunter, 1623)), ycoBepIeHCTBOBaHHYIO
9. Bunreiirom (E. Wingate, 1627) u Cer Ilarpumxem (Seth Partridge,
1657), matmasl Putrepa (Ritter) myist BeIUMCIeHHH anreOpandeckux BbI-
paXeHHH W BBIPAKCHUH C KBaAPAaTHBIMHU KOPHIMH, alreOpandeckue Bechl
Jlananna (Lalanne), BerumcnuTenpHbIe MammHbl DkcHepa (Exner) (mst
pelreHusl BCEeX YpaBHEHW IIEpBBIX CEMH CTeleHei), Bechl botica
(C.V. Boys), I'panta (G.B. Grant) u Ckeua (R. Skutsch) (koner; XIX-ro —
Havaso XX-ro Beka) sl ypaBHEHHIA BBICIIHX cTereHel, koeca Llltamma
(E. Stamm, 1863), lenpe (M. Deprez, 1871), I'yapayuun (F. Guarducci,
1890), mpubop Kemme (A.B. Kempe, 1873) mis penreHus: TpUTOHOMETPH-
yecknx ypaBHeHuil, mammabl JI. Toppeca (L. Torres y Quevedo, 1895)
JUISL HAXOXKICHHS JICWCTBUTENIBHBIX U MHHUMBIX KOpHEH aireOpanyecKux
ypaBHEHHH, a TAKOKe JUIS peLIeHHs] HEMMHEHHBIX CHCTEM, MexaHn3M Beare
(H. Wehage, 1878) u MHOrOyroinpHUKN BapuHbOHA, U MeXaHHM3M JIopIa
KenmpBuna (1878) ¢ MHTErpHpYIOMMME JUCKAaMH U IWIMHApaMHA. Taroke
ormeuaer [lemans (A. Demaner), koTopsiii B 1898 rogy mpumeHns cooo-
LIAIOIIMECs] COCYABI IS pellieHHsl ypaBHEHHUH TpeTheil cTenenu, MecneHna
(G. Meslin), B xonne XIX—nagane XX BB. CKOHCTPYHPOBABIIETO THAPO-
CTaTHYeCKWE BECHI ISl PEIICHWS anreOpandecKux ypaBHEHWH, Omua
(A. Emch), xotopsrii B 1901 romy UCIONB30Ball CKOPOCTH TIOTOKOB JKU-
KOCTH /ISl M3BJICYEHUS] KOpHEH, a TakKe CHCTeMY KOPOMBICENI BECOB
Benbrmana (Weltman, 1884) mns JIMHEHWHBIX CHUCTEM M 3JCKTPUYECKOS
pemenune anredpanveckux ypasaenuii Jlroka (F. Lucas, 1888).

Onoperckuit cam B 1922 romxy KoHCTpyHmpyeT Tpu npuodopa. JIBa
NEepPBBIX TpEeAHA3HAYEHBl Ui PEIIeHUs anreOpanvdeckux ypaBHEHHH
BBICHIMX CTENEHEeH M Aa)Ke MHOTHMX TpaHCUEHAEHTHbIX. [lepBbiii mpu-
00p — THIPOCTAaTUYECKHI, a BTOPOH — ayeKkTpocraThueckuii. Tperwii
pUOOpP JTaeT BO3MOXKHOCTh HHTETPUPOBATH JT00BIe PyHKIIH. OMHAKO
DopeHCKOMY MHTEPECHBI He TONBKO BhraucieHrs. OH HIET ropaszio
riIy0’e TOro, YTO OCMENUJINCHh CKa3aTh 3allafHbIe dMITUPUCTHI, KOTO-
pBle OTPaHUYMIIMCH YKa3aHUEM METOI0JIOTHUECKIX aHATIOTHH.
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Jst Hac BaXKHO HE TOIBKO TO, YTO MOKA3BIBAET MEXaHU3M, HO U TO, KaK MBI
y3HaeM O €ro MOKa3aHUAX, U 3TO «KaK y3HaeM» HE €CTb HEUTO BHEIIHEE B OTHO-
MICHNH MEXaHW3Ma, OpYIWs MO3HAHHSA, HO €T0 KOHCTHTYTHBHAS XapaKTEePHUCTHKA.
Korpa B meHCTBUTENEHOCTH MBI YEPTHM OKPY)KHOCTH LUPKYJIEM, MBI JOJDKHBI
3HaTh, Ipolled JX rpudenb depe3 HaualbHYyI TOYKY; KOIa 4YEPTUM HPSAMYIO
MEXIy IBYMS TOUKaMH, JOJDKHBI 3HATh, IPIDKaTa JIMHEHKa WM HeT, U T.1. OObI4-
HO O Takoi HeoOXOJMMOCTH FOBOPHUTCS, Kak €ciau Obl OHA yJOBJIETBOPSNACH cama
coboro, TpeHeOperas KOTHUTHBHBIM aKTOM, KOTOPHIM OHa IpeNrochUIaeTcs, H,
CJIeI0BAaTENbHO, HECMOTPS. Ha T€ CTOPOHBI JEHCTBUTEIBHOCTH, KOTOPbIE B 0J00-
HBIC aKTBl JOJDKHBI OBITh BOBIEYeHBl. OOBIUHBIM B3IJSII HA JEJI0 €CTh TOT, YTO
TpeOyeTcsl MeXaHU3M, a BCe JajbHelllee caenaerca caMo co00ro; UHaue roBops,
MaTeMaTHKy NPUIHICHIBAETCS OTBICUEHHO-MEeTAhU3NIECKUH aTpuOyT BCEBEACHMUS,
HEMOCPEACTBEHHOE 3HAHME [...] MeXaHU3M OyJET BBHIIOJIHATH CBOE AENO, a MaTe-
MaTuK OyZAeT paccyknaThb O HEM, He MMesl KOHKPETHOM >KU3HEHHOM CBS3HU C Mpea-
METOM CBOEro paccyxkaeHus. U toraa, B 1eHCTBUTENBHOCTU, HEOOXOJUMBIE UHTY-
UIIMU OTPaHUYMIIUCE OBl chepoil KHHEMATHKH, a B MaTeMaTHKe He ObIIo Obl MecTa
JULSL HOBBIX MHTYMIUH.

ITo MHeHHI0 DIOPEHCKOr0, TaKas OTUYKIAEHHAsI U CTEPUIN30BaH-
Hasl MPAaKTHKa OMIMO0YHA U (DAKTHUYECKU HEBO3MOXKHA, MIOCKOJIBKY <«
BBIYEPUUBAHUS Kpyra WM NPSAMON HY’KHO BUJIETh TO, YTO MPOUCXOJINT;
B MPOTUBHOM CIIy4Ya€ M3BECTHO, YTO y MPSMOH MOTYT OTCYTCTBOBAaTh
HY>HBIE TOYKH, & OKPYKHOCTh MOXET HE 3aMKHYThCA. Kpome Toro, Mol
JIOJKHBI yIOCTOBEPUTHCS, YTO JIMHEWKA HE JBUTAETCS U YTO HOXKKHU
LUPKYJIA HE JENa0T TOro e, u T.4. I[lo3Hanus Toro, 4to nenaeM, mno-
JY4YaloTCs ¢ MOMOMIBbIO psifa Pu3udeckux (HaKTOpoOB, KOTOPHIE HUMEIOT
MECTO BO BPEMEHHU U B IPOCTPAHCTBE.

IpuurHa, 10 KOTOPOW MaTEMaTHKU M JODKHBI OTKPBITO OTCHUIATH K Te-
JICMIAaTUYHOCTHU CO6CTBCHHOTO TIO3HAHUsA, UJINA K€ JTOJDKHBI TaK K€ OTKPBITO YTBEP-
JKZIATh OMOCPEAOBAHHOCTh TIO3HAHUS U C 9THM 3aKOHHO BBECTH B MaTeMaTHKY (4TO
OHAa BCerjga HCIONB30Bajia HEJEralbHO) MHTYMIHH Pa3HOOOPa3HBIX 3JIEMCHTOB
IpUpOBI U UX ocobeHHocTed. Ho Torma akcmoMatika MaTeMaTHKU JOJDKHA OBITh
MOJTHOCTBIO TIEPECMOTPEHA.

«Takke n300peTaTh MAaTEMaTHICCKYIO (DOPMYITy O3HAYAET YMEHHUE
KOHCTpyHpoBaTh. DopMysa ecTh BOILIONICHHE a0CTPAKTHBIX MOHSATHH B
OTIpeZIeICHHOM KOHKPETHOM MaTrepuaje: ClIoBaxX, OyKBax, CHMBOJIAX;
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OHa — KOHCTPYKLHUS M C HEOOXOIUMOCTBIO TpeOyeT MHKEHEPHOU es-
TEITHHOCTH.

B 3axmmouenme, B MaTeMaTuKy OJKHBI OBITH BBEICHBI (pH3MUE-
CKHE MOJENH, GU3NUECKHEe TPUOOPHI 1, BOBMOXKHO, JaKe XUMHUIECKHE,
GHONOrMUYECKHE U IICHXOJNOrHUecKue nocobus™ . «Huuero Ham He To-
BOPAT TNPOXWIKK W TONOBBIC KOJbLA CTBOJIOB JEPEBLEB, KOTOPHIE
IPEACTaBIAI0T CUCTEMY CUIIOBBIX JIMHMH U IOBEPXHOCTEH, TeM Oolee
M30MI0TEHIHATBHBIX 2%

VYkazanust GrnopeHCcKoro, KakeTcs, OCTaBHIIN ONPEACICHHBIN Clie]
B POCCHICKOI MaTeMaTHKe, €CJId, KOHEYHO, OHU CaMH HE BCTPAauBaIOT-
Csl B HEKOTOPYIO Oosiee CTapyro TPaaMIUI0, KOTOpas, K COXKaJICHHIO,
aBTOpy He n3BecTHa. CeroIHA OHH, KaXKETCs, Jake IKCIIOPTHPYIOTCs. B
CBs3M C 3THMM MOXHO yka3arh [Levi 2009], rme mpuBeneHa Ooratast
nogdopka MPUMEPOB, NPEAJIOKEHHasl A MEepeBepTHIBAHUA HICH O
TOM, 4TO MaTeMaTHKa — ciiy>kaHka ¢usuku. Ilourn no dnopenckomy,
«B 2TOHM KHHUTE (U3MKa Havaja paboTaTh HA MAaTEMAaTHKYy, BBICTYyIas
oueHb IPQeKTUBHON ciyx)aHkoi» (c.2). HoBas tumosnorus moxasza-
TENbCTBA JOOABIACTCA K yIKe M3BECTHBIM > — (PH3MUECKOE T0KA3aTElb-
CTBO.

Mapk JleBu yunica B CoerckoM Coro3e B CEMUAECATHIC OBl U
paccka3bIBaeT, 4YTO yXKe B CTApIINX Kiaccax CpeaHel MIKOJIBI BCTPETHII
Y BIMTAJI MOJOOHYIO MOCTAHOBKY B KHHUTE Y CIIEHCKOTO, TIEpeBECHHOI

* dropenckuii OKa3bIBACTCS 37Ch MOUTH MPOPoKoM. Llemn paccysxaermit
BBICTPAMBAIOTCS MTOJJOOHO CHIMBAHMIO JIOCKYTOB, Pa3BEPHYTHIX HE3aBUCHMO JIPYT
OT JIpyTra, Kak B aMOp(pHOM OyJIbOHE OJMIOHYKJICOTHIIOB BBICTPAUBAIOTCS LIEH B
BHUJIC MOCTOSHHO PACTYIIMX CETMEHTOB, B KOTOPBIX CBA3BIBAIOTCS MEXIY COOOM
LIETIOYKH, CTAaHOBSIINECS Bce 0ojee MIMHHBIMH NP NPUCOESANHEHUH KOMIIJIEMEH-
TapHBIX OJHMTOHYKJICOTHAOB. DTO He Toibko Metadopa. B 1995 roay Jleonapn
Ouinenbman (Leonard Adleman) mokaszan cyliecTBOBaHHE TaMHIIBTOHOBA ITYTH B
rpade mpu MOMOIIM OMOXUMHYECKOTO J0KA3aTeNbCTBA, HCIIONB3Ys MOJIUMEpasy
JHK. Cwm. [Cipra 1996].

*! 370 0aMH W3 BOBMOXHBIX NMPHMEPOB TOTO, UTO MOApasyMeBan MIOpeH-
CKHii, Korja yTBepkaan: «Bce HaydHble HAeu, KOTOpBIE MEHS BOJHYIOT, OBUIN
BCET/Ia MMOPOXKICHBI BO MHE OILIYIIEHHEM TalHBD.

2 Bitiouast GHOXMMIUYECKHE IOKA3aTebCTBA B CHOCKE .
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Ha aHrnuiickuit kak [Uspenski 1961]. Ins nqpyrux mpuMepoB OH OTCHI-
maet k [Kogan 1974] u [Balk e Boltyanskii 1987].

YToOBI YHMTATENb MOHSI, O YeM HAET peds y JleBn, mpuBegeM MepBEIif U ca-
MBIl ipocToit mpuMep (c. 6). J{ng Toro 4ToOBl 10Ka3aTh, YTO AJSL AAHHBIX TPEX
touek A, B, C Ha mtockoctu Toukoi X, manst koropoit piuHa XA+XB+XC munu-
MaJjibHa, SBISIETCS Ta, U KOTOpOi Kaxplii u3 yrnos LAXB, ZAXC n £/BXC
paBeH 120°, cBA3BIBAIOTCSA BMECTE TPH IIHYpA, IPOITYIIEHHBIE B TPU OTBEPCTHS B
toukax A, B u C, ¢ onMHaKOBBIME I'py3aMHu (yCIOBHBIH Bec 1) Ha KOHIAX:

Touka MIOCKOCTH, T/Ie PACIIONIOKEH Y3€ll 3TUX TPEX MIHYPOB MPU ypaBHOBE-
LICHHOW cucTeMe, U sABisieTcs: uickoMoil Toukoi. Cymma XA+XB+XC umeer dpusu-
YEeCKUI CMBICI TIOTEHINATBHOW YHEPTHH CHCTEMBI, TaK KaK JUTHHa XA eCTh MOTeH-
[UAIbHAS] SHEPTHsl [IEPBOTO IIHYPa, TOCKOJIBKY AJIs mepementeHns A B X HeoOxo-
JIMMO TIOJHSTH eIMHIYHBIN Bec Ha AX. IIpu paBHOBeCHH BCE TPU CHIIBI HATSHKCHUS
B TOYKe X JAOT B CyMMeE HOJIb H, CIICIOBATEIBHO, 00Pa3yOT TPEYrOIbHHUK BEKTO-
poB

TpeyronabHUK MOTy4aeTcss pPaBHOCTOPOHHUIM, IIOCKOJIBKY TPU CUJIBI PAaBHBI, U,
CleJ0BaTeNbHO, yribl — 110 120 rpagycos.

He ynuBnsiet, 4to 3TOro moaxonaa npuaep>KUBarOTCs, IPExKIE BCe-
r0, POCCHHCKHAE MaTeMaTHKH WM SMUTPAHTBl POCCHICKOHN IIKOJBI, ec-
JIA YYECTh €€ BEIMKYIO NUIAKTHYECKYIO Tpaauiuio. Bce cTyAeHTH B

EBponie BO BTOpOIl IIOJIOBHHE IMPOLUIOTO BEKAa HCIOJIB30BAIU KypC
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BBICIIICH MaTeMaTUKu B. CMHpHOBa23. HampaBnenHnocte Ha MaTemMaTu-
geckoe 00pa3oBaHUE — ATO MPUBIIICTUPOBAHHAS TIEPCIICKTHRA U, MOXKa-
Ty, camas BepHast U1t (GriIocoPprr MaTEMAaTHKH.

HauaB ¢ ceroBaHMii 110 NMOBOAY CKYJHOIO HPHUCYTCTBHSI POCCHMA-
CKOH KynbTypbl B oOnactu ¢uiocopuu MareMaTUK{ WU, YTO KOp-
pEeKTHee, B 3TOH KHUTE, MBI 03 YCHJIMI CMOTIIM BCIIOMHHTD €€ BKJIAJ] U
pa3HOOOpa3Hble TPEeNJIOKEHHsS: KOHCTPYKTHBH3M, BIIOXHOBIICHHBIN
TEOPHUEH BEIYMCIUMOCTH; IPUBHECEHUE METOJOB €CTCCTBEHHBIX HAYK B
JIOKa3aTeNbCTBA; MHUCTHUECKHM CHUMBOJIKM3M DIOPEHCKOT0; MpUMEHE-
HUE InTepaTypHOTro (hopManm3Ma sl aHaIi3a MaTeMaTHIeCKUX padoT.
Tawm, re pazpaboTka TeM MPOABUHYJIACH JAJbIIE TIEPBBIX CIOB BCTYII-
JICHWSI, MJICU BBIMJBIIAT CAMOOBITHBIMM M OPUTHHAIBHBIMU 110 CPaBHE-
HUIO C aHAJOTUYHBIMU 3aMafHBIMHU pa3paboTKaMHu.

OT0 03Hayaer, 4YTO B OOJBIIOM HACICAUU POCCHUICKOW KYIBTYpPhI
€CTh COKPOBHIIA, KOTOPbIE HYXXHO IMOKa3aTh KaKk MOXHO IIHPE, B TOM
CMEICJIE, 9TO UX CIIEAYET BEPHYTH B KPYrooOOpOT UIeH, YTOOBI MOKHO
ObUIO OBl CPaBHHUBATH MX, IPUBECTH BO B3aMMOJCHUCTBUE C UACSIMH, I10-
POXKACHHBIME JPYyTUMHU TpaaulusaMu. HykHO moOequTh JI€HOCTh, IPH-
BOJISIIYIO K MBICIIH O TOM, 9TO MBI siBisieMcsl ieHTpoM Beenennoit. Hu
OJIHa KyJbTypa HE MOXET OoJiee JyMaTh O CBOCH CaMOJIOCTaTOYHOCTH,
KOT/Ia BO BCEM MHUpPE HACT MOCTOSHHOE OOCYXICHWE ONHUX U TEX JKE
mpo0JieM. YIpek aJpecoBaH MPEkIe BCEro 3amnaaabiM Guaocodam, ueit
ropu3oHT npoxoaut oT KemOpumxa B Aurnuu 10 KemOpumka B Mac-
cauycetce. OcTaroTcs SA3BIKOBBIE TPYIHOCTH, 3aT0 MHTEpHET sBIsieTcs
BEJIMKOJIEITHBIM HHCTPYMEHTOM JIJIsl KOMMYHHKAIA 1 oOMeHa uHdop-
Mmareil. PacckassiBatot, uto B 1935 rony Jliogsur Burtrenmreitn mo-
cetun Coserckuili Coro3 ¢ HAMEPEHUEM OCTaThCS TaM Ha MOCTOSHHOE
MECTOXHUTEIBCTBO, U 4TO UMeHHO Codbs SIHOBCKas OTroBOpHMIIa €ro OT
sroi uaen. CTOMT MoKeIaTh caMuM cebe, YToOBI He ObIIo 0oJjiee HE0O-
XOJIMMOCTH MEHSTH POAVHY, IJI TOTO 9TOOBI OBITH TPaXKAaHAMH MHpA.

23
ABTOp, B YaCTHOCTH, TOTOBHJICS K CBOEMY JK3aMeHY Ha aCCHCTEHTa Ka-

(benpel MaTeMaTHYECKOTO aHaK3a 0 3aqaynuky [Demidovic 1964].
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Besedenue

B »T0#i KHUre paccCMOTPEeH MHUPOKHA CHEeKTp ¢urocodhun MareMa-
THKHW JIBAJIIIATOTO BEKAa, MPEICTABICHHBIA, MPEXKIE BCETO, TEMH €¢
HaIpaBJICHUSIMH, KOTOPBIC BO BTOPOH TOJIOBUHE CTOJICTUS SABUJIH COOOM
KOHIICTIIINY, aKTyalbHble U cerogHs. Ha pyOexxe BEKOB K TakuM Teue-
Husm C. @edepman oTHEC IMIIATOHU3M, CTPYKTYPAIU3M, HATYpaIHu3M,
MpEIUKATUBU3M, KOHCTPYKTUBU3M U (bopMaJH/Ile. Ham cnimcok Oora-
4e, B HErO BOILIK U (puiocopuu, MOXKET ObITh, HE CTOJIb 3HAKOBBIC, HO
OmnpeNeeHHO MoKazaTtenbHble. KoHeuHO, MBI JauM U MOSICHEHUS CHe-
JIAHHOTO BBIOOpA, KOTOpHIE, HajxeeMcs, OyayT yoemutenbHbl. HeoOxo-
IUMO TaKX€ OTMETUTh MNPUCYTCTBYIOIIMM B TEKCTE ONpPEAEICHHBIN
MPUOPUTET, OTJABAEMBIM COBPEMEHHOCTH, IMOCKOJIbKY ABaAIaTOE CTO-
JIeTHE OBLIO JIOJATMM U OOraThiM Ha COOBITHS BEKOM ISl HAYKH, a JIJIs
MaTeMaTUKH — 0COOCHHO. HekoTophie mpo0IeMbl CTOJIETHEH JaBHOCTH,
HMMEBILIKE, K TOMY >K€, KOPHU BO BTOPOW IOJOBHHE JAEBSITHAALATOIO
BEKa, BUJSTCS CEroJHS YCTApEBIIMMH, OTHOCSIIUMHUCS K MPOILION
3M0XE, MPOILION 00CTAHOBKE, U CIIOXKHO YCJIBIIIATh UX «TOBOPSIIMMU O
ceben’. Ormpenensis OCHOBHYIO KOHIICTILIMIO KHHUTH, MOAYEPKHEM, YTO
OHa BO MHOTOM 0OYCIIOBJICHA KeJIaHUEM TPEJICTaBUTh Hacieaue (huio-
cour MaTeMaTHKH, KOTOPOE HaM IIepelal JBaIAaThIA BEK.

Peun He uner o BBeneHun B priiocopuio MaTtemaTuku. Beenenue
MPEAOCTABISICT MHCTPYMEHTHI ISl TPOJOJIKEHUS HCCIEIOBAaHUS, IS
MIPOJTOJDKEHUST JBMKCHHUS YHUTATEIS IYTSIMH, HaMCUCHHBIMH CYIIC-
CTBYIOUIMMHU TE€YEHUAMHU. | J1aBHBIN K€ 3aMbICE] KHUTU HE B 3TOM. [lo-
3HAKOMUTHCS C HaNpaBiICHUAMU (UIOCODUA MATEeMaTUKU BaXKHO IS
TOTO, YTOOBI 3HATH, YTO AYMAIX T€, KTO Pa3MBIIUIUI O MAaTEMAaTHKE H,
MpeXJIe BCEro, MoYeMy OHM 3TO JENalld U KOTJa, U Ha KaKhe BOMPOCHI

"' Cm. S. Feferman, HM. Friedman, P. Maddy, J.R. Steel, Does mathematics
need new axioms? The Bulletin of Symbolic Logic. 2000. V. 6. Ne 4. P. 401-446.
’B opuruHaie nar. de te loquitur (MpUM. IEPEeBOTUHKA).
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WCKaJIM OTBETHI, U B KakuX cuTyarusx. OJHAKO B [EJIOM MOXHO OTMe-
TUTh, YTO, UIMEHHO H3-32 3TOH MX HCTOPUYECKOH OOYCIIOBICHHOCTH,
noyTH Bce (HUIocopur MaTeMaTHKH, 32 UCKIIOYEHUEM, MOXKaIyH, He-
OIpeNIeJIEHHO-00INX, OT’KWIN CBOW BEK — JIJIsI MaTeMaTHKH HE CyIle-
CTBYET BEUHBIX (prmocoduii. ITO HE 03HAYAET, YTO OHM JOJIKHBI OBITH
OTOPOIIEHBI, TOCKOIBKY BO MHOTMX M3 HUX €CTh MHTEPECHBIE HJICH H
Pe3yIbTaThl, UMEIOIME HENpPeXosiee 3HaYCHHE.

Kak TunnyHelii npuMep HampaBlIeHHs, KOTOPOE OTHECEM K He-
OTIpeIeNICHHO-00IINM, 6€3 MPUAaHNS STOMY TEPMUHY YHHUM)KUTEIHHO-
rO OTTEHKa, PACCMOTPHUM PEalIu3M, XOTS MOXOKHE PACCYKICHUS MOXK-
HO ObUIO OBbI TIPUBECTH W B OTHONICHUM JPYrHx TeueHuid. WTak, pea-
JIU3M, KaK ojHa U3 (PpUiIocopuii MaTeMaTHKH, MPAKTUICCKH HE YIIyO-
JsieTcsl B ee crnenuduyecknue ocoOeHHOCTH, 0oyiee TOro, ByalupyeT M
3aIlyThIBAaeT MX, O0paIlasiCh C YUCIAMH KaK C OOBIYHBIMU OOIIMMH TEp-
MWHAMH €CTECTBEHHOTO 53bIKa. BeposaTHo, TOJ00HEIM 00pa3oM JOCTH-
raeTcsi BBIMTPBIII BO BCEOOMIHOCTH U (HMIIOCOPCKON 3HAYMMOCTH, O
HAaKO 3TO HaNpaBJCHHE SBHO «HE BCTaeT HA KPbUIO» Kak ¢uiocodus
WMEHHO MaTeMaTHKH W «3aBEpIIaeT CBOM IMOJET» IONHBIM (PHACKO:
CJIOBA, BBIPAXKAIOMIME YMCIIA, KApAMHAIBHBIM 00pa3oM OTIHYAIOTCS OT
JIpYTUX CJIOB U yNOTPEOIAIOTCS IO APYrol cXxeMe, €CIM BEPUTh 3aKIIio-
YEHHAM MOCJIEIHAX MICHXOTMHIBUCTHYECKHUX HCCIIEI0BAHMIA .

OToT HeOONBIIOW MPUMEDP CTABUT HE TOJBKO MPOOJIEMY pa3BUTHS
¢uocopun MareMaTukd, HO W CIPALIMBAET O TOM, KaKUMH HHCTpY-
MEHTaMH OHa JOJIXKHA HCCIIEA0BATHCS U M0 OTHOIICHMIO K KaKOW MaTe-
MaTHKe. Ta, KOTOpyIo YHTaTeNlh BCTPeYaeT B U3JI0)KEHUH U TOJIKOBAHUH
OonbmMHCTBA (PUIOCO(POB, COCTOUT M3 HECKOIBKUX OIepaiuii Haj
HaTypaJbHBIMU YMCIIAMH U HECKOJBKUX TeopeM Iockoi EBkiamaoBoit
reoMeTpud. Bo3aMokeH Takke OeccTpallHblid MPBDKOK B CaMYIO dallly
TEOPHUH MHOXECTB WJIM, YTO €IIe peke, B 00JacTb TEOPETHKO-
MHOXECTBEHHBIX OIpeeNieHnH Oojiee aOCTPaKTHBIX MaTEeMaTH4eCKUX
KOHCTPYKLHMHA. DTO He Ta MaTeMaTHKa, KOTOPYIO 3HAIOT CaMH MareMma-
THKH. DTO TakXKe HE Ta MaTeMaTHKa, KOTOPYIO M3yJaroT netu. IlomHo-
CTBIO OTCYTCTBYET 3aXBATHIBAIOIIMH M HEHCUEPIAEMBIH MHUpP CHCTEM

> Cm. A. Karmiloff-Smith, Beyond Modularity, Cambridge, Mass., The MIT
Press, 1992.
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WCUYUCIICHHS;, OTCYTCTBYIOT TEOPEMBI CIIOXKHBIE, Jia, BIIPOYEM, H MPO-
CTBIE TOXKE, K IPUMEPY, TEOPEMBI 0 Tpadax, KOTOPbIC BO3HUKAIOT B CBSI-
31 ¢ 3aJja4eil 0 TOCTAX Ha BEYEPHHKE, 3HAKOMBIX U HE3HAKOMBIX JIPYT C
apyroM. Teopust MHOXKECTB CBOAWTCS K SI3BIKY M aKCHOMaM, O IPOHC-
XOXKJEHUH U QYHKIIMU KOTOPBIX TPYJHO CYJWTh 0e3 BBIXOJa Ha Mpo-
JIBUHYTBIN YpPOBEHb MaTeMaTH4eCKOH TEOPHU.

OObIuHa IpaKTHKa, KOIZAa MaTeMaTHKOW IpeluiararT mpeHeOpe-
KHUTEJIFHO CYUTATh TO, O YEM PACCKA3bIBAIOT KYPCHI JIOTUKHU AJisi (hUITO-
cohOoB B aMEpPHKAaHCKHX KOJUIeIkaX. Tam, KpoMe ATOW MUCIUTIINHBL,
CTYACHTBI MOT'YT HPOCIyIIaTh UcTOpHIO uiocoduu. M3BecTHO onHa-
KO, 4TO (prsioco(bl MPOILIOr0 KCIOJL30BaAIM YPE3BbIUAHO OrpaHu-
YCHHBIH HA0Op MaTreMaTu4eckux npuMepoB. [IpencTaBbTe TOIBKO, YTO
¢unocodus matemaruku (M He TOIbKO MaTtemaTtnku) y M. Kanra omnu-
panach Ha JIBa YTBEPKACHUS: TIEpBoe ObUIO «7+5=12», a BTOpoe — pas-
nen 1.32 u3 «dnementos» Epkmmma®,

Yurarenb JOKEH OBITH TOTOB K CUTYaLMsIM, IOZOOHBIM 3TOH, U
JeNaTh M3 HUX COOTBETCTBYIOIIME BBIBOIBL Jlake Uit TOro, 4TOOBI
TOJILKO Ha4yaTh pas3roBop o GUIOcCOPUN MaTEeMAaTHUKH, HY)KHO 3HATh OC-
HOBHBIE JTallbl €e HMCTOpHM. llpumedareneH 3MU304, CBSI3aHHBIA CO
CTaHOBJICHHEM TPOCKTUBHON r€OMETPHH, KOTOPBIA HUKOT/AA HE paciie-
HUBaJICS (uitocopaMy Kak BaKHEHIAs BeXa pa3BUTHUS MaTEMAaTHKH.
PaccyxgaroT 0OBIYHO O HEEBKIMAOBBIX TEOMETPHSX H3-32 UX 3HAUCHHS
JUTsE PU3HMKH | JIOTHKH, HO, C TOUYKH 3PEHHsI CAMOW MaTeMaTHUKH, Topas-
TIo OoJIpIIIee BIMSTHUE HA ee MOHMMAaHNe M Pa3BUTHE OKa3ayia TeOMETPHS
MPOCKTHUBHAS, KaK B CHHTETHYECKOH, TaK U B aHAJTUTHYECKON BEPCHSX.
Hy>Ho 3HaTh Tarkke MaTeMaTHKy XX BEKa WM XOTs Obl HMETh obliee
npejcTaBieHue o Heit . OHAKO, eCiIH IS 3TOMH IeTH BOCIIOIb30BaThCS
MaTeMaTHKOH, HErJIaCHO HMCIOJIb3yeMOW MHOTMMHU (HMIIOCOPCKUMU Te-
YEHUSIMH, TO €CTh PUCK MOTPATUTh YCUIIUS BIycTylo. MckiroueHue co-
CTaBIAIOT T€ QrIOcO(CKHEe TEUYEHHUs, A MOHMUMAaHUS KOTOPBIX HEO0O-
XOAMMO, HA00OPOT, CIMIIKOM IIyOOKO 3HATh MAaTeMaTHKy; OOJBIINH-
CTBO ke JPYTHUX He TpeOyIOT cephe3HBIX 3HAHUN €€ COBPEMEHHOT'O CO-

4 CyMMa BHYTPEHHHX YTJIOB TpeyroyibHuKa paBHa 180 rpamycam.
> Cm. P. Odifreddi, La matematica del Novecento, Torino, Einaudi, 2000.
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CTOSHUSA, CYUTAsA PriI0CO(HUI0 MPHOPUTETHOW M HE3AaBUCHMOM OT KOJH-
YeCcTBAa U3BECTHBIX MAaTEMAaTHUYECKUX PE3YyJIbTaTOB M I0JIaras, 4To CyTh
MaTeMaTHKH BCET/1a OCTAETCsI HEM3MEHHOM.

Brpouem, mpobiema MOArOTOBKM K HCCIEIOBAHUSIM B 00jacTu
¢mnocopur MaTeMaTHKH HE SIBIAETCS HPEAMETOM 3TOH KHUTH, KOTO-
pasi, Ipekae Bcero, oOpamaercss K cCaMUM HCCIIEIOBaHUSIM, IIPOBOJU-
MBIM U TIPOBEACHHBIM B 3TOM HampasieHuH. [IpucyTcTByeT Takke u
HEKOTOpasi KPUTHKA PacCMaTPUBAEMBIX (PHMIIOCOPCKUX TEUECHHUH.

Kaura npencrasnsier co0oit Oeriibiii 0030p CYHIECTBYIOMIUX (HHITO-
COCKUX TeueHHH, 0030p, KOTOPBIi, OAHAKO, JOCTATOYHO TOUEH U IOCIIe-
noBartesieH. BeiOop paccMaTpuBaeMbIX HalpaBiCHHH, KaK BCEra, sSBIf-
eTcsl YIPOUIAIONIUM U CYOBEKTUBHBIM. VICKITIOUEHBI HEKOTOPHIE OPWTH-
HaJIbHBIE WJIEW, KOTOpPBIE HE MOJIyYMSIM AajibHeimero passutus. He mo-
CBSIIIIEHO OT/AENTHGHOW TJaBbl OCHOBAHWSM TEOPHH KaTETOpWH, KOTOpas
MOHEMHOTY C/aeT CBOU MO3WIIMM HECMOTPS Ha TO, YTO paHee MpEeTeH[0-
BaJla Ha PaJUKAIBHBIN ITEPEeCMOTP KOHIENITYaIbHON OpraHn3aIlliii MaTe-
MaTUKH. AMOHMIIMM TEOPHH KAaTErOpHi OTYACTH OOOCHOBAHHBI, €CIIH HC-
CIIEZIOBAHMS IO OCHOBAHMSAM MaT€MaTHKH pa3pabaThIBAIOTCS HETPaIUIIN-
OHHBIM 00pa3zoM. Ecnu ske ux paccMaTpuBaTrh TOJNBKO Kak MpPEIIOKeHUE
HOBOH MOHATUHHOW CTPYKTYpPBI, TO KATETOPUU MOPOXKIAOT TE KE CaMble
MpOOJIEMBL, YTO U MHOYKECTBA, IPUYEM ITH TOCIICIHUE CBSI3aHbL, B OCHOB-
HOM, C Kjaccuueckod ¢uaocodckoid mpodIeMaTukol, B TO BpeMsl Kak
KaTerOpHH 3aKJIaJbIBAIOT B OCHOBAHHS MAaTEMaTHKH CIEHU()UUESCKYIO
KOHLEIILHIO — TIOHATHE (PYHKLUH, KOTOpasi He NPHUHAICKUT €CTECTBEH-
HOMY OBITOBOMY SI3BIKY. Te€OpHsl KaTeropHii, BO BCSAKOM ciydae, COBMe-
CTHMa C Pa3INYHBIMH OCHOBHBIMH T€UEHHMAMH (QUIocopuu MaTeMaTHKH,
Kak, HallpuMep, ¢ pean3MoM, TaK 1 ¢ HOPMATUIMOM.

Bo3MokHO, 4nTaTens HE MONNEPKHUT M HEKOTOpBIE IPYyrHe clie-
JaHHble UCKItOYeHUs1. Puitocopuss MaTeMaTHKH IMPEACTaBisieT coOoi
HAyYHYI0 TUCHHIUINHY, KOTOPYIO TPOJOJDKAIOT KYJIBTUBHPOBATH C
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IPUIEKAHUEM, YTO MPHHOCHT MHOTOUHCIICHHBIE TLI0bI . BUANMO, 3T0
HPOUCXOJHUT MOTOMY, YTO HET OKOHYATEJBbHBIX BBIBOJAOB M MOXKHO
BHOBb U BHOBB BO3BPAIATHCS K TE€M K€ CaMbIM IPOOIeMaM C HOBBIMH
unesiMd U apryMmeHtamu. CaMo Ha3BaHHE ITOH HAayKH IIOJICKa3bIBACT,
4YTO OHa MHTepecyeT M (puiocodoB, © MaTEMAaTHKOB, KOTOPHIC BEAYT
UCCIICZIOBAHUS Pa3IMYHBIMH CIOCO0AMH, TO-CBOEMY (GOPMYIHPYS H
npo6iemsl, ¥ pemeHus. OTKPOBEHHO TOBOps, pritocodusi MaTeMaTHKH,
KOTOpast JOCTaTOYHO HENpOCTa U TpeOyeT MHUPOKOro KPyro3opa u Tiry-
OOKHX 3HaHUI BO MHOTHX OTPACIIsiX HAyKH, HE BCEra OLICHMUBACTCS IO
JOCTOMHCTBY M TEMH, M APYTUMH, €CIIH, KOHEYHO, HE CBOJHUTCS K IIPO-
CTBIM M HE3aTCHIMBBIM (OpPMYyJIaM.

Oma, MeX1y TeM, BIUTHIBACT UAEH NPEACTaBUTENCH 00ENX CTOPOH.
B 2T0li KHHTE CIIOBO Yallie MPeJOCTaBISETC MaTeMaTHKaM, BO-TIEPBHIX,
MOTOMY, YTO OHH 00Jice 3HAKOMBI aBTOPY, BO-BTOPBIX, ITOTOMY, HYTO
OHH, CKOpEee BCEro, MeHee 3HAKOMBI YHTATEII0 U, YTO ellle NeyalbHee,
Y4acTO OTOJBHUTaJIMCh HAa BTOPOH IUIAH, JaXe KOTrJa WUIPajd TJIaBHYIO
pOJIb, U B-TPETHUX, IIOTOMY, YTO, B IIEJIOM, BBICKA3bIBAIOT BEIHM Oosee
yMecTHbIe. BeposTHO, n uuTaTenu pa3feiiarcs Ha TeX, KOro 3aHUMaeT
¢unocodckast cTopoHa BOIIpoca, U APYTHX, KOMY HHTEpECHee MaTeMa-
tuka. KHura agpecoBaHa, Ipex/ie BCEro, BTOPOil rpyIme, st KOTOPOH,
B YaCTHOCTH, U 3aJyMaHa HavajibHas 4YacTh QI0CO(CKOr0 BBEACHUS.
Bynem HazesThCs, 4TO Tpy/AHAs 3a7a4a YTOIUTh BCEM U «pa3laTh BCEM
cecTpaM IO cepbram» He Bo3biMeeT oOpatHoro 3ddekra u He pazoua-
pyeT 00e TpyIIIbL.

S Jlnst mpuMepa NpHBeEM JANEKO HE TONHBIA CIIHCOK HEIaBHHUX MyGITHKa-
umii: S. Shapiro, Thinking about Mathematics, Oxford, Oxford Univ. Press, 2000;
M. Steiner, The Applicability of Mathematics as a Philosophical Problem, Cam-
bridge, Mass., Harvard Univ. Press, 1998; J.R. Brown, Philosophy of Mathematics,
New York, Routledge, 1999; M. Potter, Reason’s Nearest Kin, Oxford, Oxford
Univ. Press, 2000 u apyrue, mutupyemble aanee Mo TeKCTy KHuru. Kpome toro,
HeoOxonuMo oTMeTuTh >xypHan «Philosophia Mathematica», ocHoBaHHBII B 1964
roay U OOHOBICHHBIH B 1993, BRIXOMSIIMI TpeMsi HOMEpPaMHu B IO/ U BCEraa Co-
JIeprKaIiii HHTepeCHbIe IPEeUIOKEHUS U AUCKyccun. CyIecTByeT TakKe Jucm e-
mail paccolixu fom-digest nnsi TUCKYCCHIA IO OCHOBAHUSIM MaTEeMAaTHKH; [UIs OoJiee
noapoOHoi uHpopManuu: http://www.math.psu.edu/simpson/fom/.
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HeoOxoaumo npeaynpeanTs cpasy, eile A0 Hadaua MOorpy>KeHHs B
MpeIMET 3TOW TNaBBl, YTO OT M3y4YeHHsS (puimocopuu MaTeMaTHKH He
HY>KHO OXXMIaTh OTBETOB Ha BCE BONPOCHI, KOTOPbIC MAaTEMAaTHK WM
MHKEHED, NPETOaBaTelb M CTYCHT , BEPOATHO, 3a/1a) ObI B CBS3H C
TOM JUCHMIUIMHOMN, KOTOPYIO MPENOoJaeT UM U3y4aeT, B CBSA3U CO CBO-
eit paboToif miu mpocto Tak. OHA HE JacT OTBETOB HE TOJLKO Ha BCE
BOIPOCHI, HO J1aXke Ha HEKOTOPbIE U3 HUX.

BwmecTto storo BO3HHUKHYT HOBBIC BOIIPOCEHI, IMOABATCA HOBBIC IIPO-
0J1eMbl, KOTOpBIE paHee HEe BCTPEUAIUCh U HE MOJHUMAIHNCh. DTO MPO-
UCXOIUT HOTOMY, YTO (puocodusi, KaKk CIOXKHMBIIAsICA AUCLMIUIMHA B
LEeNoM, a Takke Guiaocodus MaTeMaTHKU B YaCTHOCTH, NMPEACTABIISIIOT
co0OH TIO CYTH BELIM COBEPILECHHO OTIMYHBIE OT MaTeMaTuKd U OT €e
npenonaBanusa. Kaxmas Hayka pa3BHBaeTCs BOKPYT 330TEPHUECKUX
mpo0JieM, JIKaNTuX B €€ OCHOBE, OMYUHSSACH CBOCH BHYTpPEHHEH JI0-
THKE.

Jpyras npuuuHa, HECOMHEHHO, CBSI3aHHAsl C IEPBOH, COCTOMT B
TOM, YTO IOCTOSIHHO CYLIECTBYET pa3pblB MEXAY MHOTUMH OOJIBIINMHU
npobieMamMu, KOTOpble O0CYXKIalUCh B paMKkax (uiIocopun marema-
THKH, U COCTOSIHUEM CaMOW MAaTeMAaTHUKH U €€ aKTyaJbHBIX IPOOJIeM.
dwunocodckre BONPOCH MPAKTHYECKH OCTAIOTCA TEMH K€ Ha MPOTSIKe-
HHUHM THICSYENICTHH, B TO BPEMS KaK MaTeMaTHKa MEHIETCs, a B HEKOTO-
pble IEpHO/IbL, B 0OCOOCHHOCTH 3a MOCJIEIHUE 1B BEKa, OUCHb OBICTPO U
OypHo. ®uocosl MOCTOSHHO MBITAIOTCS aJalTUPOBATh CBOU BOIIPOCHI
K YKJIOHYMBOM U NOCTOSIHHO MEHSIOHIEicss peasbHOCTH. IIpu atom B

' Haumuast ¢ 5TOro MOMEHTA H JaJiee 110 TeKCTY KHUI'H IO/ «MATEeMaTHKAMID
OyzneM 1ozapa3yMeBaTh pa3sHOOOPA3HBIX IIOJIb30BATENIEH NAHHOH HayKH, MOHUMAs
9TOT TEPMHH B TOM IIHPOKOM CMBICIIE, KOTOPBIA BKIIIOYACT B Ce0sI BCEBO3MOKHBIC
cnenuduueckre Bapuanuy. I3 KoHTeKCTa Beeraa OyAeT SICHO, KOraa pedb MOoWIeT
0 TBOPYECKOM HCCIIeIOBaTEIe MaTEMaTHKH, a KOTJa IMPOCTO O MaTeMaTHKe, 3HA0-
[IEM U HCIOJB3YIONIEM T WA HHBIE MATEMaTHUECKHAE METOIBI.

43



Dunocoghusi mamemamuru. Hacieoue 08aoyamo2o CMoIenus

JydllleM CJIy4ae OHU OTCTAlOT OT MATEMATHKH HA LEJIO€ IMOKOJICHHE
(4To, BIpOYEM, CIPABEAIINBO U AJIs1 OOJMBIIMHCTBA MATEMATUKOB, U IS
noJjb30BaTeNneil naHHOW Hayku). OJHAKO BOIPOCHI, KOTOPBIE CTaBsT
¢duocodsl, OCTaIOTCS BCETAa TEMH JK€ CaMbIMH, 332 UCKIIOUCHUEM CITy-
YaeB, KOIJa MATEMATHKA CaMa HACHIILHO CTABHT HOBbIe’. Duiocodus
WJeT BIepes, MOBEPHYBIINCH JIMIIOM B MPONUIOE U MMes Oyayliee 3a
CIMHOM, Kak aHren Banbrepa benbsmuna’. B Gonee mposamueckux
TEPMHUHAX MOXHO CKa3aTh, YTO OHA KAK NOPTHOM, CHUMAIOIINNA MEPKH
Y KJIIMEHTA, KOTOPBIA MPOAOIIKAET PACTH OT MPUMEPKH 10 IPUMEPKH.

®dunocodus MareMaTuku, TEM HE MEHEe, CYLIECTBYET KaK JUCIIH-
IUITMHA, U3/1AI0TCA KHUTU M YUTAIOTCA KypChl MOJ 3TUM Ha3BaHHEM, B
TOM YHUCJIE U B COOTBETCTBUH C YYEOHBIMH TJIAHAMH BBICIIMX yUeOHBIX
3aBeaeHuil. OHY U3 BaXXHBIX YTUIIMTAPHBIX MPUYHH, 10 KOTOPOH OBLIO
OBl HEIJIOXO M3YYUTh ITY HAyKy, MOXKHO TOSICHUTB CIIEAYIONINM 00Opa-
30M. JleJ10 B TOM, YTO pa3roBOpbl M JUCKYCCHU 1O Guiiocopun MaTema-
TUKU TIPEACTABILSIIOT OO0 OMH M3 INIaBHBIX KaHAJIOB, TOCPEICTBOM KO-
TOpPOTr0 Ballle OKPYKEHHUE, KOJUIEIH-CIIEUAIUCTBI APYIUX OTpaciei, mo-
IyJIIPA3aTOPbl HAYKH, KYPHAIHUCTBI, PENAKTOPBI U U3ATEIN JOXOIAT 10
MOHUMaHUsI (MOXKET OBITh, KaXKyILIETOCs) Yero-tTo B MaTeMaruke. UTtoOb
OBITH B COCTOSTHIH KBaJH(UIIMPOBAHHO BECTH C HUMH JTUCKYCCHIO U KOp-
PEKTHPOBATh, 10 BO3MOXKHOCTH, MX MHEHHS U CYy>KIEHUs, HEOOXOAUMO
OBITh OCBEJOMJICHHBIMH O TOM, YTO 3HAIOT COOCCETHUKH, BIAAETh UX ap-
TYMEHTALUENW U «yMETh BECTH UIPY Ha UX MOJOBHMHE MOJS», HE YXOII B
TIyXyto 0OOpOHY M W30JILHMIO, 3asBiIsAs, YTO MaTeMaTHKa IMpEeICTaBIsIeT
co00i1 HE TO, O YeM T'OBOPAT ONIOHEHTHI, @ COBEPILIEHHO JIPYTYIO BEIlb.

Tepmun «dunocopus», KpoMe TOro, HaAEIsleT OObIYHBIC 3HAHUS
aBTOPUTETHOM JMIIEH3UEH, TpUAaBasl UM 3HA4YE€HUE U Bec. MaTremaTHuk
WHOTJIa OCTAETCs MOJ] BIICUATICHHEM, YTO HEKOTOpbIe HeMpodeccuoHa-
JBI 3HAIOT O €ro IpeaMeTe OoJblle, IOHUMAIOT ero riryoxe, pasoupa-
ACh B OCHOBaX OCHOB MaTe€MaTUKH, YEM OH CaM, YTO, HEPEIKO, IPUBO-
JIIT K Pa3BUTHUIO YyBCTBA COOCTBEHHOW HETIONHOLECHHOCTH.

’ B janbHeimeM MbI IPEANONAaraeM MPUBECTH PHUMEPEI, MOTBEPKIAIOMIHe
9TO pe3Koe cyxaeHue (U apyrie ananornynbie). KoHeuHo e, YuTaresib, KOTOpOro
MBI HE CMOXEM YOeIUTh, MMEET MOJHOE MPaBo c(hOPMHUPOBATH CBOE COOCTBEHHOE
MHEHHE 110 Ka)XIOMY CIIOPHOMY yYTBEPKICHUIO.

w. Benjamin, Angelus Novus, Torino, Einaudi, 1962, p.76.
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Heobxoammo oTMETHTD Taxke, 9To (urocodus MaTeMaTHKHA UMe-
eT, 10 MEeHbIIeH Mepe, nBe cymHocTH. C OHOM CTOPOHBI, 3TO (HUIOCO-
¢us B YMCTOM BUJIE, U OHA HE UMEET HUYEro 00IIero ¢ MareMaTukoi. C
9TOH TOYKH 3peHus, Ui JII0OOr0 MaTeMaTHKa COBEPLICHHO IO3BOJIH-
TEIBHO U, JTaXKe, BIIOJHE JOMYCTUMO HE MOHWMATh 3Ty HAYKy HIIH CO-
BCEM €€ NpourHopupoBaTb. OpHAKo, ¢ JIpyroil CTOPOHBI, OHA HECO-
MHEHHO CBSI3aHa C Pa3BUTUEM MAaTEMaTHUKU KakK yepe3 0OMeH HIesIMU U
MBICTISIMH, BBICKa3aHHBIMH ¥ BOCTIPHHSTHIMU MaTeMaTHKaMH, TaK H T10-
CPEJICTBOM BJIMSHUS, KOTOPOE OHa OKa3bIBae€T KaK OOIIEKYJIbTYPHBIN
(axTop, B TOM YHUCIIE U BHILICYHOMSHYTBIMH MyTSMH, Ha LIEIH U 3a1a41
ATOW HAyYHOW NUCIHILIHHEI, €€ MO3UIIMOHUPOBAHUE B cCHCTEMe 00yde-
HUS U MIPEToAaBaHus, €€ OIIEHKY B OOIIIECTBE CO BCEMH BBITEKAIOUIUMHU
U3 3TOro mocieAcTBusMH. Takum oOpa3oM, nzydas guiocoduio mMare-
MaTHKH, CHELHAIMCT BCErJa CMOXKET JydIle MOHATh CBOIO COOCTBEH-
HYyI0 HayKy, IIOBBICHTH €€ pOJib M 3HAa4YeHHE, a TaKKe MOJHATH 3HAYH-
MOCTb CBOCH COOCTBEHHOW PabOTHI.

Bce 310 Taroke npeacraBiseT coO0H OHY U3 MPUYHUH, 110 KOTOPOH
ObUT crenaH BHIOOP B MOJIB3Y PACCMOTPEHHSI COBPEMEHHBIX TEOPHH
BMECTO KJIACCHUYECKOI0 aHAIM3a, IOCBAILIECHHOIO YydyeHUsM J[peBHel
I'penun, JpeBneit Muaun u tak nanee, kak 3to o0buHO Aenaercs. Ca-
Moe OoJbliee, B HACTOSIIIEH paboTe MPOCIEKUBAIOTCS HCTOKU HEKOTO-
pBIX punocodckux TeUeHUH B ACBATHAALATOM CTOJIETHH, Oe3 yriyOie-
HUS B Oosiee paHHKUE HCTOPUUYECKHE IEPUOIBI.

Bo3M0XHO, MHOrME 4YHUTATEIN-MAaTEMAaTHKH Majlo 3HAaKOMBI C
MpeIMeToOM U MeToaMu (ritocopun, MO3TOMY BHaJalle 3aTparuBaeTCst
MMEHHO 3Ta Tema, KOTOopas, HaJo 3aMeTHTb, BECbMa HE MpocTa JUIsd
TouHBIX (popMynrpoBok. Ho Bce emie ropasno cioxHee, K COXaleHHIo,
¢ MaTeMaTUKOH s untareneii-gpmiocodon. s HIX ee MOXKHO TOJb-
KO LUUTHPOBATh WIIM IMPHBOJAUTH CCHUIKM Ha OPHTHHAIBHBIC PabOTEHI.
[lepBast yacTh KHUTH LEIMKOM HOCBSIIEHa QHUIOCOPHH U MOXKET OBITH
NpOIMyIleHa TEMU YUTATENsIMH, KOTOPBIM OHA OO HEe HpaBUTCS, 100
MOKA)KETCS CIIMIIKOM TPYIHOW, KaK 3TO 4acTO ObIBaeT ¢ MaTeMaTHKa-
Mu. Bce paccmarpuBaemble B Hell TEMBI BHOBB, HO YXe 00jiee KOHKpET-
HO, OyyT 00Cy>KAaThCs BO BTOPOI YacTH KHUTH, B KOTOPOH IPOBOAUT-
csi 0030p W aHaNM3 Pa3NUYHBIX TeueHuil (uinocopun MaTeMaTHKH.
IlepBast yacTh Tak)ke MOXKET OBITH MPOUNTAHA BO BTOPYIO OUYEpeIb TEMH
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YUTATEISIMH, KOTOPhIE YK€ OCBOHIN (PHIOCO(DCKYIO TEPMHHOJIOTHIO H
XOoTenu Obl BHAYaJIe M3Y4NTh BCIO ITAHOpaMy HarmpaplieHUH (uiocopun
MaTeMaTHKH M TOJBKO IOTOM CPaBHHUTH COOCTBEHHBIC BIICYATICHUS,
MoJTydeHHbIe (Ha YTO XOTENOCh OBl HaJesIThCs) MPH TITyOOKOM H3yde-
HUH TPUBEJICHHBIX IEPBOUCTOYHUKOB, C ABTOPCKUMH B paMKax 00CYxk-
JICHHMS 1IeTiel 1 3a71a4 GUII0COPHH.
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1. PNJIOCOPDPCKAA ITPOBJIEMA

BrionHe BeposATHO, NEPBBIM, U 3aKOHHBIM, BOIIPOCOM YUTaTEIIs Oy-
JIET JKeJIaHUE Y3HaTb, YTO Takoe (uiocodus marematuku. JlocraTouHo
YacTo ee OIPEeeIsIOT HelTOCPEACTBEHHO KaK OTBET HA CIIEHU(PHUSCKIH
BOIIPOC — YTO TAaKOE MaTeMaTHKa.

OTBeTOB Ha ATOT BOIPOC B HCTOPHU 3alaIHON MBICIIH BCTpEYaeTCs
BEJIMKOE MHOXKECTBO U, YeM OJIM)KE MbI K HAIlIeMy BPEMEHHU, TeM 00JIb-
e BapuaHTOB, BUAUMO, ITIOTOMY, UTO MaTCMaTHKa CTAHOBUTCA HayKOfI
Bce Oornee clIoKHOW W 3HAUMMOH. OCTaBMM TMOKa B CTOPOHE OTBETHI
TaKMX KIACCHKOB, Kak Ilmaron mmm Kaut', u mpuBeseM Hinke najnexo
HE MOJIHBIA 0030p BBICKa3bIBaHUH (HHII0COPOB M MAaTEMATUKOB IO JaH-
HOI Ipo6IIeMe’.

P. IEKAPT (1628)

JlomxHa cylecTBOBaTh BCceoOIas Hayka, KOTopast 00bsiCHUIIA Obl BCE TO, UTO
BO3MOXKHO 3HAaTb O MOPSJKE U Mepe, B3AThIX HE3aBUCHMO OT UX IPUMEHEHHS K
KaKOU-TM00 KOHKPETHOM CUTYallMu. .. U, IeHCTBUTENBHO, TaKas HayKa CyIIeCTBYET
U UMeeT COOCTBEHHOE, OCBSILEHHOE IJIUTCIBHBIM NMEPUOAOM ee 3(P(EeKTHBHOrO
UCIIONB30BAHUS, UMSI — MATNeMAMUKdA.

JI.B. MEJIJIOY (1902)

Beicimias maremaTuka eCTh MCKYCCTBO PAcCy)KICHHS O YHCIEHHBIX OTHOILE-
HUSIX CPeIX NPUPOIHBIX SBJICHUH.

Hexotoprle BocnomuHanusi 0 (Guiocopuu 3THX MBICIUTENECH OJKHBI
HETIPEMEHHO OCTAThCS Y KaXKIOTO YHTATENS IOCIIE BCETO MPENbIIyIIero oopa3ona-
HUsL. YTOOBI OCBEXKHUTH AMSATh, MOXKHO 00paTUThCs K KHUTaM S. Shapiro u M. Pot-
ter, y>ke yIOMSHYTBIM BBIIIlE, WIU XK€ K KHUTe Les philosophes et les mathema-
tzques nox pea. E. Barbin u M. Caveing, Paris, Ellipses, 1996.

* BONBIIMHCTBO M3 9THX BBICKA3BIBAHMIL, 4 TAKXKE APYTHE, MOKHO HANTH, K
npumepy, B R.E. Moritz, Memorabilia Mathematica, Washington D.C., Mathemati-
cal Association of America, 1914.
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Jox. Jx. CUJIBBECTP (1844)

Yucino, MECTO M KOMOMHAIMS — TPH OCOOBIE U CAMOCTOSTENLHBIE, HO, B TO XKeE
BpeMsi, IEPEeKPHIBAIOINE OHA APYTYIO M MepeceKaromuecs chepbl paccyKAeHHs,
K KOTOPBIM BCE€ HJIE MaTeMaTHKH, TaK WM MHA4Ye, MOTYT ObITh OTHECEHBHI... TPU
BakHeHmmx moHsTHs — KonmgectBo, [Ipoctpanctso u [lopsimok.

3. ITAIIIIEPULI (1891)

IIpeamer 4MCTOM MAaTEMAaTUKU 3aKIIOYAETCSA B CBA3AX M OTHOLICHHAX, KOTO-
pBIE MOTYT OBITh KOHIENTYaJIbHO YCTAHOBJICHBI MEXIY COBEPILICHHO MPOU3BOJIb-
HBIMHU JIEMEHTaMH B INPEIIONI0KEHUH TOJIBKO O TOM, YTO OHU BXOIST B COCTaB
HEKOTOPOH YNOpPsI04€HHON MHOXKECTBEHHOCTH.

I'. KPUCTAJI (bpurt. sutukion., 9 u3.)

Kaxxpmass koHuenuusi, KOTopass MOXET OBbITh IOJIHOCTBIO W OKOHYATEIBHO
oIpejiesieHa MOCPEJICTBOM KOHEYHOTO YHCIa yYTOYHEHHH, HalpuMmep, 3aJaHUeM
KOHEYHOTO 4HCJIa 3JIEMEHTOB, MPEACTaBIAeT cO00M MaTreMaTH4ecKoe MOHATHE.
DyHKIUSA MaTEMAaTUKU COCTOUT B TOM, YTOOBI BBISBIISATh HESABHBIE CIEICTBUS, IIPH-
CYTCTBYIOLIHME B OMUCAHUH IPYIITHI MATEMaTHYECKHUX ITOHATHI.

®. KJIEVH (1902)

MaremaTrka B 00ILIEM MPEACTaBIsIET COOOH B OCHOBHOM HayKy 00 O4YeBHI-
HBIX BEIIax.

I.Jl. ®UTY (1910)

Yucras MaTeMaTHKa MMPEACTAaBIsIET cO00H HA0Op TMIOTETHUECKHX JISIyKTHB-
HBIX TCOpHH, Oa3MPYIOUIMXCS HA YETKOH CHCTEME MPOCTEHIINX, HO He onpedeieH-
HbIX, TIOHSTHHA W CHMBOJIOB, @ TaKXKe MPOCTEHIINX HENPOTUBOPEUHBBIX, HO He 00-
Ka3anHulX YTBEP)KACHUH (OOBIYHO Ha3bIBAEMBIX aKCHOMAaMHU) COBMECTHO CO ClIEA-
CTBHSIMHM, JIOTHYECKH BBIBOAUMBIMHM M3 HHMX IIPU IOMOILHM CTPOTO AEAYyKTHBHBIX
METOZOB 0€3 eIMHOTO O0pallleHHsI K HHTYHIIHH.

B. PACCEJI (1901)

Uucras mMaTeMaTHKa COCTOMT BCETO-HABCETO W3 yTBep)K,I[CHI/Iﬁ THIIA «CCJIN
BBICKA3bIBAHUEC TAaKOC-TO BEPHO IIpU KaKux—Hu6yOb YCiI0BHUAX, TOTJa BbICKa3bIBa-
HHUE CAKOC-TO BEPHO IIPH TEX XKE CAMBIX YCIIOBUAX).

B. [IPC (1850)

MaremaTuka — 310 HaykKa, KOTOopast BbIBOAUT H€06XOZ[I/IMI>IC 3aKJIFOYCHUA.
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A. YAUTXE] (1898)

Bcest MaTeMaTHKa 3aKIIO9AeTCs B OPTaHU3AIMU Psijia MOJJICPIKEK BOOOpake-
HHIO B IIPOIIECCE PA3MBILLICHHS.

HOBAJIC (1901)

Uucras MaTeMaTrKa He UMeeT Aena ¢ BennuuHamu. OHa npeacTaBiseT coooi
JIMIIb JTOKTPUHY 3aIMCH MBICIHUTENbHBIX OIepanuid, MexXIy coOOH YIopsioueH-
HBIX U JIOBEJICHHBIX JI0 MEXaHUYECKOTO UCIIOJIb30BAHNSI.

Y.C. TINPC (1881)

[MaremaTuka] ecTh M3y4eHUE HUACATBHBIX MOCTPOSHHUN (YacTO MPUMEHHMBIX
K peaJbHBIM NMPOoOJeMaM) M BBISBICHHE ITOCPEICTBOM 3TOTO OTHOIICHMH, TPEKIe
CKPBITBIX, MEX/1y YacCTSAMH 3THX KOHCTPYKIIHH.

Jix.®. TEPBAPT (1890)

Bce To, yero caMble BEJIMKUE YMbI YEJIOBEUECTBA JOCTUTIIA 8 HOCIUNCEHUU
¢opm TIOCPECTBOM MOHSATHI, 3aKJIIOYEHO B BEJIIMKOM HayKe, KOTOpas Ha3bIBACTCs
MaTEMaTHKOI.

5.B.TOBCOH (1910)

Bo3MmoxHO, HauMeHee HeyIOBIETBOPUTEIBHOE ONHMCAHHWE (i1 He Ha3Ball Obl
3TO OIpEe/eNICHIEM) OCHOBHOI ILENH COBPEMEHHOH UYHCTOH MaTeMaTHKH MOXET
ObITh C(HOPMYITHPOBAHO CIEAYIONUM 00pa3oM. MaremaTnuka 3aHUMaeTCs Gopmotl
B HanOoJIee IIMPOKOM U OOIIEM CMBICIIE 3TOTO TEPMHHA.

[IpounTaB >TH oOmpeneNieHHus, Cpa3zy XOYeTCsl CKa3aTh OTPOMHOE
cracu0o0 BCeM YBa)KaeMbIM MBICITUTEIISIM, OJTHAKO HECKOJIBKO MO3KE BCE
9TH OMHCAHHS OCO3HAIOTCS KaK HArpOMOXJICHHE, HamoMHHaromee Ba-
BUJIOHCKYIO GarHio. [lake 6e3 OONMbIIMX MO3HAHUNA HE TPYIHO MOHSATH,
Y9TO KaXKII0€ OTpejelieHne ObUT0 COPMYITHPOBAHO TIOJ BIUSHUEM Kak
KYJBTYPBI B 11€JIOM, TaK U COCTOSTHHS MaTEMaTHKH TOTO BPEMEHH, KO-
TOPBIC B ACBATHAALATOM BCKC IMPETEPICIN CYHICCTBECHHLIC U CTPEMU-
TCIBbHBIC N3MCHCHMHA. Ka>1<1151171 TE3UC UCIHOJB3YCT INMOHATHA, KOTOPBLIC
OTCBIJIAIOT K MPOoOJieMaM, HE BO BCEM OUYCBHIHBIM U TPEOYIOIIUM TOsIC-
HeHud. Kakmoe yTBepikIeHue SIBIsieTCS CKOpee KOHIICHTPUPOBAHHOM
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(bopMyJI0ii, YeM aHaIU30M, BEPOSTHO, YK€ 3aKITIOYCHHEM POBEICHHO-
ro, HO CKpBITOTO, (umocodckoro ananuza. He scHO K ToMy ke, Oblna
JIY LENbI0 3Toro (unocodckoro ananusa GopMyHpoBKa BBIBOJIOB, 3a-
KITIOYEHHBIX HOHO6HBIMI/I TE€3UCaMH, WK K€ OHU ABJIAINCH IIPEAIIO-
CBUIKAMH JJTs1 TOTO CAMOTO aHAIN3a, K KOTOPOMY ceifuac camoe Bpemst
o0paTuThCsl.
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2. OHTOJIOTUA

Hrak, BepHEMCS BHOBB K BOIPOCY O TOM, 4TO HPEACTABISLCT COOOH
¢unocoduss MaTeMaTHKU U K JAUCKYCCUH O TPUPOAEC MATEMAaTHKH JUIS
TOTO, 4TOOBI HayaTh MCIIONB30BaTh (PHUIOCOPCKUE TEPMHUHBI, TaKue,
KaK, Hanmpumep, «mpupoaa». OIHAKO Cpa3y BO3HHUKAET BOMPOC, MOUYEMY
MoI00HOE MCCIICAOBAHUE CYIHOCTH MAaTEMAaTHKH JIOJDKHO HHTEPECO-
BaTh, WIK OBITh YacThlO, WU paszieioMm ¢uiocodun. dunocodus 3a-
HAMAaeTCsS BCEM WM TOJBKO BaXKHBIMH TIpobOnemamu? W xakmmu xe?
BepHO Takxke U To, 4TO cymecTByer ¢unocodust dans le boudoir', 1o
TPaIUIUOHHO (hriocodust Oapa3AeIIeTCS Ha YeThIpe YacTu: MeTtadu-
3WKa, JJOTHKA, THUKA M ICTETHKA.

MareMaTrk, KOTOPOTO TIOTIPOCHITH OBI BRIOPATh CPEId HUX Pa3ziell,
HauOoJiee OJU3KHUI K CBOEMY, yKa3aji Obl, BEPOSTHO, HA JIOTUKY U OBLI
OBl YIUBIICH, Y3HaB, 4YTO (PMIOCO(HI0O MaTEMATHKH YaIle BCEro OTHOCST
Kk Metadmsuke. IMEHHO 371€Ch, B TIepBOH, HanOomee (rmocodckoii, ya-
CTH W TPOMCXOJUT 3TO COMPUKOCHOBEHUE. M TPOUCXOIUT OHO Clieay-
IOIUM 00pa3oM.

Ecmm Maremarnka mpezactaBiser coOOW WCCIEOBaHWE WIIH pac-
Cy’XKJIeHHe, TO OHa JIOJDKHA MMETh CBOW COOCTBEHHBIN mpeameT. bomee
TOTO, €CJIM 3TO HayKa, TOT/Ia OHA HE TOJIBKO UMEET MpPEIMET, HO U, pa-
3yMeeTcs, PeOCTaBIIsIeT 3HaHUS O HEM, M OTH 3HAHU JTOJKHBI OBITH
uctuHHBL. OT MpeaMeTa AUCHUIUIMHBI OCYIIECTRIIETCS NePeXxo]] K 00b-
€KTaM, 0 KOTOPBIX OHAa PAcCyXJIaeT WK KOTOPbIE UCCIIEAYET. DTOT Ie-
peXoa HE HACTOJBKO OYEBHJICH, KaK MOXKET I0Ka3aThbCs Ha IEPBBIN
B3/, B 1F0OBIX ApyTrHX HayKax MOXKHO OIHUCHIBATH OOBEKTHI H3yUe-
Husi 0e3 0COOBIX MPOOJIEM, MOCKOJIbKY 3TH HAyKH HCCICAYIOT 00
MaKpOCKOIUYECKHE, JTHOO0 MHKPOCKOIMYECKUE IMPEAMEThI PEAIbHOTO
mupa. Takast cuTyarust xapaktepHa W JJIsl OOTaHUKH, U Il OHOJIOTHH,
U Jaxe Uit GU3NKH, XOTSA B ICHCTBUTEILHOCTH UX O0BEKTHI 4acTO SIB-
JISTFOTCS JIUIIb K6A3ZUHAMYPATbHbIMU, TIOCKOJIBKY M3yYalOTCs HJcalin3a-

'B Oynyape (¢p. — IpuM. NEPEBOIUNKA).
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IIUH, TIOJTyYeHHbIE, B OONBITMHCTBE CBOEM, C MCIOJIB30BAaHIEM MaTeMa-
THKH, HO 3TO YKE BOIIPOC, OTHOCAIIMIACS, CKOpee, K puiocopuu HayKu.

Jis MaTeMaTHKH HEeNb3sl 0XapaKTepPH30BaTh CUTYAIUIO aHAJIOTHY-
HBIM 00pa3zoM. HukTo, naske paankaibHbI IPUBEPKEHEL SMITUPU3Ma U
Jake B OTHOLICHHM EBKJIHMJOBOI Te€OMETpPHH, HE OTBaXHTCS YTBEp-
J1aTh, YTO CO3JaHMs (TBOPEHUS), O KOTOPBIX pacCykXJaeT MaTeMaTHKa,
CYIIECTBYIOT B (DM3MYECKOM MHPE.

Brixogut cymectByiormiee, BXOIUT ObITHE. Beixoaut mup (BceneH-
Hasl), BXOJUT OHTOJNOTHs. Bece 3TO He Ooree, YeM TEPMHHOIOTUYECKHE
TPIOKH (GUIOCO(PHUH, HO €CIM B JAEJI0 BMEIIMBACTCS OHTOJIOTHS, MU
HAYKa O OBITMH’, TOT/JIa MATEMATHUYECKHE OOBEKThI CTAHOBATCS BHIUMBI
W OIICHEHBI KaK 0coOble Cllyyaw WM 0CO00 WHTEPECHBIC, OTIMYHBIE OT
JIPYTHX THUTIOB aOCTPAKIIHMi, CO 3HAUNTENbHOW CKIOHHOCTHIO K YHUBEP-
canmuaM. Hampumep, 9Mcio ecTh OJHO U3 BCEOOIIMX YHHBEPCAITBHBIX
MOHATHH, KOTOPOE MPUHUMAET ydacTHe, paclpeneisieTcs Ui MPUCYT-
CTBYET B OTHENIFHO B3SATHIX 4YHCJIax. beIBaeT, yTo Mojo0HBIE OOBEKTHI
CTaHOBSTCS MPEIMETOM OTACIBHOW HAayKH, B OTIMYHE OT MPOYUX OT-
BJICUCHHBIX IOHSATHH, MO3TOMY MeTa(u3MKa HaXOAWT B MaTeMaTHKe
«etmie OJMH KyCOK XJieba It CBOMX 3y0OB», IPUYEM HE TOIBKO B OHTO-
JIOTUYECKOM CMBICIIe, HO M, BO3MOKHO, KaK OMPEIeIEHHYIO MOECIT.

Ecmm maTematndeckrie 00bEKTH HMEIOT METaQU3NIECKUN CTaTYC,
€clI MaTeMaTUKa U OHTOJOTHUS HAXOIAT TOUYKH CONPHUKOCHOBEHHS, TO
9TO O3HAYaeT, YTO MaTeMaTHKH WMHOT/A 3aHMMAalOTCs MeTa(H3HKOM.
Onu 1100 BBICTYMAIOT B POJIM MOCTABIIMKOB JJIsl METaQU3UKOB, TIPEIO0-
CTaBIIsisl UM HOBBIC TOHSTHUS (CYIIHOCTH) JIJISI U3YUCHHUS, JTHOO SIBIISIOT-
€Sl X KOJUIETaMH, KOTOPBIX HHTEPECYIOT Pa3IHYHbIE aCMIEKThl OJTHOW 1
TOM )K€ peabHOCTH.

Ornucanre MaTeMaTHYeCKNX OOBEKTOB M MX XapaKTEPHBIX OCOOCH-
HOCTEW, HECOMHEHHO, SIBJISIETCS CIiel(pUIecKoi 3aaueil MaTeMaTHKOB.

2 Ouronorus NpUKJIaIHasi, HANPOTUB, NPEACTABIAET CO00H HOBOE Hay4yHOE
HaTpaBJieHHE, O0BEIUHSIONIEe W YIIOPSIOYMBAIOIICE MCCIEIOBAHUS OCOOBIX ac-
MIEKTOB PEAILHOTO MHpa, KOTOPHIE YCKOJIB3aIOT U3 IOJIS 3PEHHS BCEX OCTAIbHBIX
HayK.

TepMHH «OHTOJIOTHS» UCIIOJIB3YETCS HE TONbKO B (uiocopuu, a Taxke, K
puMepy, B OHOJIOTHH, T/Ie 03HAYAET YYCHHUE O Pa3BUTUU (OPMBI, CTPOCHHUS U CIIO-
COOHOCTEH WHAMBUAYaIbHOTO OpraHM3Ma HauyWHas C MOMEHTA OIIOJOTBOPCHUS
STAIIA.
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CoBceM He TaKMMH YETKHMH IPEACTABIIIOTCS 00A3aHHOCTH MeTa(u3u-
koB. VX 3amaya — cka3aTh, CyIIECTBYET JIM YTO-TO U YTO MMEHHO CyIIle-
CTBYET B CMBICJIC HECITy4alfHOM (TO €CTh O€30THOCUTENEHOM K TOMY, YTO
POXKIAETCS M YMUPAET), €CITH BCE-TAKH YTO-TO CYIIECTBYET Oe3 POXKIICHHUS
n cmeptu. CregoBatensHo, st (Gunocoduu, BEPOSITHO, OCTAeTCS 00s-
3aHHOCTDH (MJIM OHA MPUCBAMBaET ceOe 3Ty 00S3aHHOCTb) MOKA3aTh MPEKIIE
BCETO, YTO MaTeMaTHYeCKHe OOBEKTHI CYIIECTBYIOT M Pa3roBOp O HUX — HE
MyCTOE COTPSICEHHE BO3IyXa, 4TO, HA0OOPOT, ATOT PA3rOBOp COAEPKATEIb-
HBI M Jlaxke HanOojee apryMEHTHPOBAHHBIM M WMEIOIIUHA TMOJ co0oit
OUEHb CEPhE3HYI0 OCHOBY 10 CPABHEHHUIO CO BCEMH IPOYMMH TEMaMHU.

Ho, Moxet OBITb, MAaTEMATHKH yXKe JT0Ka3adl HAJTMIHE CBOMX 00b-
€KTOB U MPEIUIOKIIH Cepbe3Hble 000CHOBAHHS HCTHHHOCTH CBOHMX pac-
CyXAeHHH u AokazatenbcTB? Urto eme mMoxHO no6aBuTh? Ecnm mpu-
3HaTh CYIECTBOBAaHHUE MATEMaTHYECKHX OOBEKTOB, TO CIEIYIOIIeH 3a-
nmadeil Morio OBl CTaTh WX IMO3WIIMOHUPOBAHWE B aHCaMOJie OBITHS.
Kpome Toro, HyxHO Moka3zaTe HEOOXOINMOCTh MaTeMAaTHUYECKUX CYIII-
HOCTEH, X CBOWCTBA M BOBMOXKHOCTH, a TaK)Ke WX PE30HHOCTh U 000cC-
HOBaHHOCTh. JlanbHeHIIne BO3MOXHBIE IIArd — BBISBJICHUE CBS3EM C
JPYTUMH TIPOSIBIICHUSIMHU OBITHS HJIM OIpEJCNICHHE €ro BHIa, K KOTO-
POMY OHH MOTYT OBITH OTHECEHBI, U, BIIOJIHE BO3MOXHO, CIlocoda pac-
CYXKIEHHS, KOTOPBIA OBl HAMIyYIINM O0pa3oM TMOJXOAHI JJIsl UX H3Y-
YEHUs], MOCKOJIBKY Pa3IM4YHbIE CYITHOCTH TPEOYIOT CBOMX OCOOBIX Me-
TO/OB MCCIENOBaHUs U paccykiaeHud. ONHAaKO Kakue HHCTPYMEHTHI
UMEIOT (puIocodsI s 3TOW PadOThI, MHCTPYMEHTHI, KOTOPHIE OTIHYa-
JIUCH OBI OT MHCTPYMEHTOB MaTEMaTHKOB?

OT0 BaXXHBII BOMPOC, K KOTOPOMY MPHUIETCS BO3BpAIATHCS HE pas3
B XOJI€ NMOCJIEAYIOLHNX PACCYKICHUMN.

VY ¢unocodoB HET HUKAKWX IOTOJTHHUTEIBHBIX WHCTPYMEHTOB 3a
UCKITIOYCHUEM, MOXKalyl, NMpo(ecCHOHAIbHOTO YMEHHUSI BIABaThCS B
ToHKOCTH . DHIOCO(HI HMEIOT XOPOIINil HABBIK 0e3 KOHIA 3a]aBaTh
HOBBIE BONPOCHI M TIPOM3BOINTH Hencuepnaembie pilpul’. Takoe 3aHs-

’ B opuruHase — pasaenuTh BOIOC HA YETHIPE YACTH. — IPHM. IIEPEBOIUHKA.
* B Tanmyze pilpul ums «mummym» 0603HAYAET OPUTHHATBHOE, OCTPOYMHOE
cyxnenue. [lepeBomurcst cnoBapem JIpopa Kak Ka3yHCTHKa, CXOJNAacCTHYECKas I0-
neMHKa (IIpUM. IEpEBOIUHKA).
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THe, camMo 1o cebe, JOCTOWHO OAOOpeHUs, AaKe €CIIM He CBA3aHO C
Tanmynom, HO BpeMeHaMH CHOpHOe W Oe3ocHoBaTenbHOE. [lnaToH, K
npuMepy, yTBepxkaal, uto (uinocopus, ee IUaNCKTHKa MPEBOCXOIUT
MaTEMaTHYECKUl METOJX, TOCKOJIBKY MaTeMAaTHKH 3aBEPIIAIOT CBOH
WCCIIEJIOBaHUS Ha YPOBHE aKCHOM, a GmIocodbl UAYT AajibIIe FITH, 11O
KpaitHell Mepe, 3asBIISIIOT O KEJAaHUHM MOWTH Jajbllie B aHAIN3E CUTYya-
LUH.

Hduckyccns Qopmupyer, co3maer, cMemaeT mpobiieMbl. Bmecto
OTBETa BIPYT HOABISAETCS HOBBII Bompoc. [lockonbKy He CyliecTByeT
aNbTEepHATUB Pa3sTOBOPHOMY pPa3pelIeHHI0 KaKoH-i0o ¢uiocodckoit
MPOOJIEMBI, TO OHA YacTO pedIeKCUBHO TpaHCHOPMHUPYETCS B JIHHTBU-
CTHYECKYIO, TO €CTh B MpOoOJIeMy, UMEIOUIYI0 OTHOUICHUE, CKopee, K
UCIIOJIb3yeMOMY $I3bIKy. B KaudecTBe mpumepa moJoOHOTO IpeBparle-
HUSl paCCMOTPHM CHUTYyalMI0 ¢ yHuBepcaiausMmHu. lIpencraBum xox on-
HOH BBIMBIIIJIEHHON JUCKYCCUH, 3apaHee MONPOCHB U3BUHEHUS 3a BO3-
MOYKHBIE U HEN30EKHBIE MEPOXOBATOCTH.

YHUBEpcaIuM NPEeACTaBISIOT COO0ON aOCTpakTHBIE OOLIME MOHS-
TS, HA3BaHHBIE TAKUM 00pa3oM, IOCKOIBKY MPUCYITH OONBIIOMY YHC-
JIy WHJAMBHYaJIbHBIX Belled u ocobeil. TUNMUHBIN IpuMep — Kpacora.
[Tnaton roopun o6 Mpaesx. OHTONOrMueckass mpodiemMa COCTOUT B
TOM, CYHIECTBYIOT JIU OHM WJIM HET. PeanucTel yTBEp:KIAIOT ¢ MOCIe-
IYIOUIMMHU YTOYHEHUSIME U quddepeHnnanyei, 4To OHu CYHIECTBYIOT.
OTpunare, 4TO KpacoTa CyLIECTBYET, BeCcbMa MpoOJIeMaTHYHO HE IO-
TOMY, YTO 3TO O3Ha4ajo Obl yTBEP)KICHUE TE3UCA «BCE HEKPACHUBO», a
MoTOMy, 4TO (¢paza «KpacoTa HE CYIIECTBYET» WMeEET IOJIeKaIee
«KpacoTa» M, B COOTBETCTBMHU C JIMHIBUCTUYECKUMH KOHLEMIUSIMH,
WCIOJIb30BaHNE TEPMHUHA B Ka4eCTBE IMOAJEKAIIEr0 NpUIaeT eMy Io-
YTH peajbHOe CyllecTBOBaHHe. Takke OTpUIlaHHWE CYIIECTBOBAHUS Ka-
KOTO-JTHOO MOHSTHS YK€ 3aKII04aeT B ce0e pa3roBop 0 HEM U B Cllydae
KaTeropuu OBITHs YTBEp)KIAaeT ero cyumecrBoBanue. [lapamokc Bocxo-
1t K [lapmennny — HEOBITHE €CTb.

Wnest o ToM, 9TO S3BIK MPOSBISET OBITHE, €CTh Y APHUCTOTENA, Y
KOTOPOTO CTPYKTypa OBITHSI M30MOpP(HA CTPYKTYpe MOBECTBOBATEIIb-
HOro mnpeanokeHus. Kaxercs QOCTaTOYHO MapaJoOKCalIbHOW HIEs O
TOM, 9TO OBITHE DPACKPBHIBAECTCS HYEIOBEUECKHM JIETIETOM, CTOSIINM
JIUIIb HEMHOTO BBINIE JKMBOTHOTO, 3BOJIOIMOHUPOBABIINM W3 CHUTHA-
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JI0B 00 OMACHOCTH U CEKCYaIbHbBIX MPU3bIBOB. OIHAKO OHA MPOJOJIKA-
€T JKUTh B HAYYHBIX Kpyrax M CYIIECTBOBaTh B Pa3IUYHbIX (hopMax, B
TOM YHCJIE, HESBHO BBIPAXKCHHBIX WM HENpU3HaHHBIX (B Tpaxmame
JI. Burrenmreitna, HanpuMep). Ee mepMaHeHTHOCTh M CTOMKOCTB, BH-
JIUMO, OMPEACIAIOTCA MMEHHO TeM (DaKTOM, YTO SI3bIK IMPEACTABIISICT
co00¥ €TUHCTBEHHBI WHCTPYMEHT, KOTOPBIA MMEETCS IS W3ydYeHUS
ObITHsI. YTOYHUM Cpasy, MPUHUMAsi BO BHUMaHHE aHAJOTHH, KOTOPHIE
9aCcTO BO3HUKAIOT, YTO 3TO HEBEPHO B OTHOIICHHH MATEMaTHUKH, KOTO-
pasi UIMEET B CBOEM PaCIOPSDKEHUHM SKCIICPUMEHTAIBHOE COTOCTaBIIC-
HUE C pEaJIbHBIM MHPOM B KauecCTBE KOHTPOJS (M MCTOYHHKA BIOXHO-
BeHus1). Kpome TOro, MareMaTHYeCKUW SI3bIK HE OCTAaHABIMBACTCS B
CBOEM pa3BUTHHU, HO JJIS TOrO, 4TOObI OH ObLI MpU3HAH, 0€30THOCH-
TEJIBHO K TOMY, BBIPAXKAET TOT SA3BIK YTO-TO WIIH HET, OH JIOJDKEH OBITh
CEPbE3HO MPOBEPEH B COOTBETCTBUM C OMpPEEICHHBIMA HOPMaMH, CY-
MIECTBOBAHUE KOTOPBIX UMEET CBOE cliennpraeckoe 00bsICHEHNUE.

Tot, kTO He Tpu3HaeT u3oMopdu3Ma s3bIka M OBITHSA, BCTpedyaeT
OYEBUIHBIE TPYJHOCTH TPH 3aHSATHSAX OHTOJOTHEHN W 3a4acTyro J0XO-
JIUT JI0 TOTO, YTO OKAa3bIBACTCS B JIOBYIIKE a0COIIOTH3AIMH S3bIKA U
M3y4aeT TOJbKO ero. HOMHHAIMCTBI OTPUIIAIOT CYIICCTBOBAaHUE YHHU-
Bepcasiuii, JOMycKas, 4TO CYIIECTBYIOT TOJBKO WHIMBHIIBI HIIM KOH-
KpeTHBIE TpeaMeThl (He o0Iue, HO eIMHWYHBbIE, 0coOeHHbIe). OHU
MOTJIM OBl PacCyXIaTh CIEAYIONMM 00pa3oM. MOXKHO cKa3aTh, 4YTO
«KpacoTa HE CYIIECTBYeT», HO 3Ta (pa3a OyAeT o3HA4yaTh, YTO CyIIle-
CTBYIOT MOAbKO Kpacusvie eewiu. Ecim UMEIOTCSl TIpHUiiaraTelbHbIe, TO
CYIIECTBUTEbHBIC, B COOTBETCTBUH C MX IOAXOJOM, W3JIUIIHA H
ycTpanuMbl. ViMeHa mpuiaraTteiabHbIe MPEIIICCTBYIOT UMEHAM CYIIe-
CTBUTEIILHBIM M B XOJIe¢ UX M3y4YeHUs, U B Mporiecce mpuMeHeHus. He
CTaHEM 3/1eCh CKAaTBhIBATHCSA B MCKYCCHIO, XOTS MOXKHO OBLIO OBI
YTBEPkKAATh, YTO B HEKOTOPBIX CIIy4asx CYIIECTBUTEIHLHOE HJET BIIC-
peau npuiIaraTesibHOTO WIIH, TI0 KpaiHeH Mepe, OJIHOBPEMEHHO C HUM.
B anrimiickoMm si3bike ciioBo «beautifuly’ 00pa3oBaHO, KaXeTcs, OT
«beauty»’, HO M3BECTHO, YTO AHIIMHCKHE JCTH 3aIIOMHUHAIOT CHAdYaIa
«beautifuly», a He ¢pasbl co cnoBoM «beauty», 3a UCKIIIOYEHUEM CITyda-

> KpacuBslii (aHIJI. — ITPUM. IEPEBOTYHKA).
6 Kpacora (anri. — npum. nepeBoaymka).
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eB «beauty-case»’ HIIH 4ero-To MOI0OHOr0, BIPOYEM, He OyaeM yriyo-
JSATHCS B IMHTBUCTUYECKUE TOHKOCTH. DTOT IIPUMEP UCKYCCTBEHHBIH U
NpUBEAEH sl y1oOCTBa.

«51 mopaxeH KpacoToH KapTUHBD MOKET ObITh BBIBEJCHO U3 «s HE
MOTY OCTaThCSl PAaBHOAYIIIHBIM, KOT/Ia PACCMATPHBAIO KAPTHHY U BUXKY,
HACKOJIBKO OHa KpacuBa». AHaJOTHYHAs CHTYallUsl UMEET MECTO U IS
HEKOTOPBIX aOCTPAKTHBIX MOHSATHH W KOHCTPYKIHHA, HAmpUMEp, «Iy-
Malo, YTO...» SBISETCS OCHOBOW M MOXET 3aMEHHTh «ECTh OJHa
MBICJTb...», YTO, OJJHAKO, HE COOTBETCTBYET HCTHHE MO MHCHHUIO TEX,
KTO OTPHLAET CYLIECTBOBAHHE MEHTAJbHBIX COCTOSHHH; TaK «4ETBIPE
SI0JI0KaY SIBJIETCS OCHOBO# IO OTHOIICHHUIO K «IHCIIO YETHIPEY.

Korga ects mpuiaratesibHOE THIIA «KPAaCHBBIN», TO MOXKHO 0o0Opa-
30BaTh TaKKe W CYIIECTBUTENBHOE «KpacoTa». [locie 3Toro, BMecTo
YTBEPXKICHUS, YTO €CTh HEUYTO KPacuBOE, MOKHO CKa3aTh, YTO ITO He-
yro oOmamaer kpacotod. Torma, ¢ OJHOW CTOPOHBI, 3TO Ka4eCTBO
HanpamuBaeTcsi B aHcaMONb OBITUS, C JIPYTOd CTOPOHBI, UMS CyIIe-
CTBHUTENBHOE, 00pa30BaHHOE OJHAXK/bI, MOXKET 3aKOHHO OBITH TOJJIe-
XKalluM B JPYTHX TpaMMaTH4yecKux ¢pazax. ['pammaruka perymupyer
WCIIOJIb30BAHNUE CJIOBA, W CTAHOBUTCS BO3MOXHBIM CGHOPMYJIHPOBATH
MHOECTBO IPEUIOKECHHH CO CIOBOM «KpacoTa» B KadecTBE TOAJIe-
*kamiero. Bce 3TH yTBEpKICHUS MOTYT OBITh JJaKe€ OPraHH30BaHBI B
LENYI0 TEOPHUIO, MIPEMETOM KOTOPOH CTaHET KpacoTa, YTO M IPOUCXO-
JUT, HApUMEp, B 3CTETHKE. Eciau 3TH 00pa3oBaHHBIC CIIOBA MMCIOT
3HAYEHUE B TOM CMBICIIC, YTO X MOYKHO HCIOJb30BaTh JUIS LeJeid 00-
HICHUS ¥ KOMMYHHKAIIMH, TO, BIIOJIHE BO3MOXXHO, MMEHHO MpaBHiIa
S3bIKa SBISIOTCA TeM, 4To (opmupyer 3To 3HaueHue. CrpammBaercs
TOT/a, C YeM MMEET JIeNI0 U3HAYAIBHO WM C YeM JIOJDKHA UMETh JIENI0
¢dbunocodus, ¢ CyIHOCTIMH WK XKE CO CJIOBAMHU?

JIMHrBUCTHYECKHI aHAN3 BBIXOJAIIMBACT OHTOJOTHUYESCKHI BOIPOC
WM TpaHc(OpMHUpYET ero, mpeodpasysi B mpoOiieMy, KOTopas, B CBOIO
oyepeslb, TAKKE HE UMEET OKOHYATENBHBIX OTBeToB. Korma moiimem o
BBICKa3bIBaHHH THUIA «KPAcoTa €CTh CYACThE KU3HM», TO BIIOJIHE OOCYX-
JIAeMO, YTO OHO MOTJIO OBl IIPOM30HUTH M3 Ppa3bl «BUACTH KPACHBBIC BEIIN
€cTb cyacThe KM3HW». [IOHATHO, YTO 3TO HE TOJNBKO BOMPOC TOTO, YTO
BUJIHO B JieiicTBHTEIbHOCTU. ECTh KpacoTa v B My3bIKe, i B PacCyKICHH-

7 KocMeTHuKa (aHTL. — IPHM. TIEPEBOIUMKA).
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sX. DTO He BemU. ITO JIpyTre abCTpaKTHBIE CYIITHOCTH, TIOXKAITYH, OTIIHI-
HOTO OT yHHBepcanuii Tuna. MokHO ObUIO OBl BECTH pedb 00 OIbITE B
00111eM, KOTOPBIN KacaeTcsi He TOJIBKO BUJICHUS BelleH, HO TaKoi MoIXo[
nperncrapisier co0oi OCHOBY JOCTAaTOYHO CKOJIB3KYIO. AHAJOTMYHO MOX-
HO PAacCyXJarh MO OTHOIICHUIO K CJIOBOCOYETAHUIO «CUYACTHE >KH3HWY.
Hcknrouenne 3TOH KOHCTPYKIMH, TIOXOXKE, OTPEOOBAIO OBl IOCTATOYHO
CJIOHOW TpaHC(OpMAMK HayaJbHOW (pasbl, CIeJOBATEIBHO, MOKHO
IMPEATIOJIOXNUTh, YTO €CTh KOHTEKCTHI, U3 KOTOPBIX a6CTpaKTHBIC CJIOBA HE
MOTYT OBITh yJaJIeHbl, U YTO HEJb3s Pa3roBapHBaTh 0€3 MX HCIIOJIH30Ba-
HHA. DTOT BBIBOJI HE BJICUET, BO BCSIKOM CiIydae, 3a COOOM TE3HC O TOM, YTO
MMOJTIOOHBIE CIIOBA, KOTOPBIC KaXYTCSl OTHOCSIUMHECS K a0CTPaKTHBIM
CYIIHOCTSIM, Ha CaMOM JIeJIe OTHOCSITCA K HUM UM MX BbIpaxkatoT. Heycrpa-
HUMOCTD TaKUX CJIOB MOXKET PaccMaTpUBAaThCS TOJBKO KaK KOCBEHHOE J10-
Ka3aTesbCcTBO 3TOro. Bo3MoxHa Taxke pazpaboTKa onpeeIeHHOW TeopuH
SI3bIKA, B COOTBETCTBHHU C KOTOPOW HE BCE MMEHA CYIIECTBUTENBHbBIE 000-
3HAYAIOT YTO-JIMOO (TaKask CUTyalllsl IMEET MECTO Y HEKOTOPBIX TEOPETH-
YECKHX TEPMUHOB HAYUYHBIX S3BIKOB').

Bce 310 0bcyxIeHne mMeeT MpsSMOe OTHOIIEHHe K ¢rmocodun
MAaTEMAaTUKH B KOHTCEKCTC HpO6HeMI)I OKBUBAJICHTHOCTH MaTeMaTH4C-
CKUX MOHATHH U yHUBepcanuil. «H1ca0» T0HKHO OBITh YEM-TO MOXOXKE
HA «KPacoTy», Kak y Ilnatona’. B nefiCTBUTEIBHOCTH e TaKoe IMpH-
paBHUBAHUC MPCACTABIACTCA BECbMa COMHUTCIILHBIM. Koraa ACTU U3y-
Yal0T NPUMEHEHUE YHUCIOBBIX TEPMHHOB M OOBIYHBIX CYIIECTBUTEIb-
HBIX, OHU OBIBAalOT CMYILICHBI Pa3jInuMeM [IBYX MPAKTHUUCCKUX CHUTYya-
muit. [lepen 4eThipbMsl natowesbiMu uepyulkamu OHA MOTYT TIOBTOPSTH,
JOTPAaruBasiCh JI0 HUX TOCIENIOBATENBHO, «MHUIIKA», «MHIIKA», «MUII-
Ka», «MHUIIKay». TakuM 00pa3oM M3y4aloT, YTO 3TU SPJIBIYKH, OJHAMKIBI
JaHHBIC MMPEAMETaM, OCTAIOTCA K HUM IIPUKPEIINICHHBIMU, U ITOCJIE 3TO-
r'o YK€ HEC MOT'YT aCCOUMUPOBATH BCUIb C ABYMS pa3IMYHBIMU CIIOBAMU
(Hanpumep, «MHUIIKa» U «cobaukay). C YHUCIOBBIMH SPIBIYKAMU
«OIMHY», «IBa», «TPU», «YETHIPE» BCE NMPOUCXOIUT HaoOopoT. OxnHa-

¥ o sromy Bonpocy cm. C.G. Hempel, La formazione dei concetti e delle
teorie nella scienza empirica (1952—1958), Milano, Feltrinelli, 1960.
? TInaton mHOrZIA pasnensin Mmup Uneit 1 OObEKThl MaTEMAaTHKH, a WHOTIA

OTOK/JIECTBIIST BTOPOE C IIEPBBIM.
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KOBBIC TPEAMCETBI UMEIOT Pa3HbIC OTUKETKH, U, €CIIN IOPAOOK N3MCHCH,
TOT € CaMbli NPEAMET I0JIydaeT pa3Hble spJibluku. IIpaBuia s yuc-
JIOBBIX TEPMHHOB APYTHE, OTIMYHBIE OT MPABWJI JUIA OOBIYHBIX CyIe-
CTBHUTENBHBIX (MTOCTCIHUE HE SIBISIOTCS, COOCTBEHHO TOBOPS, YHHUBEP-
CaNHAMU, XOTSI UM OYECHB OJIM3KH).

Bo3moxHO, TO 001Iee, 9TO y MaTeMaTHIeCKUX MOHATHH THIIA Yd-
Cell eCTh C YHUBEPCAJIMIMH, CYyTh OTpHULATEIbHBIE CBOMCTBA. SICHO, 4TO
OHHU HE ABJIAIOTCA NIEPBBIMU CJIOBAMH, KOTOPBIC U3YHAIOTCA YCIIOBEKOM,
KOTJ]a OH Ha4WHAaeT TOBOPHUTH, YTO OCBAWBAECTCS CHayalla WX YMOTpeo-
neHre B QYHKIUU TPUIIATaTeIbHOTO U YTO WX HMCMOJIb30BAHHE MOXKET
OBITh MCKJIFOYCHO M3 MHOTHX ()pa3 U paccyxjaeHuii. Takum oOpasom,
aNbTEPHATHBA MEXIY OHTOJNOTHEW U JMHIBUCTUYCCKUM aHAITU30M
0CTaeTcsl aKTyaIbHON TakXKe U IS MAaTEeMaTHKH.

MoxHO 00CyX/1aTh HEOOXOAUMOCTh BBOJHOW TEOPUH MaTeMaTH-
YCCKUX TCPMHUHOB JIA TEX, KTO HAUYMHACT 3aHUMATLCA TOM HayKOﬁ.
Ecnu momycTumble criocoObl HCIOIB30BAHUS CIIOB SBIISIIOTCS BOIPOCOM
BBOJHBIM, TO Pa3bIACHCHUC, KaK NIPUMCHATL MAaTCMATHUYCCKNE TCPMHUHEIL,
MOTJIO OBl CTATh 3aj[a4cii rPAMMATHUKU WJIH JIOTHKH, HO B JICHCTBUTEIb-
HOCTH MaTeMaTHKa caMa paccykJaeT He TOJIbKO 00 00beKTax, HO TaK-
e U O CIIOBaX, KOTOPhIC HCIIONB3YET, MOCPEICTBOM OMPEICICHHUI.

I[HCKYCCHH Ha TEMY CJIOB U UX NPUMCHCHHA NPCACTABIISACTCA, BO
BCSAKOM CIly4ae, JIeJIOM MEeHee 00A3bIBAIONINM M 3HAYUMbIM, Y€M OHTO-
norus. Borpoc 0 BO3MOKHOCTH HCKITFOUEHHS OTIPEICIICHHBIX TEPMHHOB
u3 (pa3 Wik paccykJACHUH MO OTHOUICHUIO K MAaTEMATUYCCKUM TOHS-
THSM MOXET OBITh ITOCTABJICH BIIOJIHE ueTKO. HemaBHuii npumep — no-
neiTka P. KapHama cKOHCTpyHpOBaTh HOBYIO OECKIACCOBYIO TEOPHIO
(no class theory) Iist MHOXECTB, 0 KOTOpOH noroBopuM naiee. Ciy4vaii
MOKAa3aTeNbHBIN, HO, MO CYNIECTBY, MAJOU3BECTHBI HECMOTPS Ha W3-
BecTHOCTh camoro P. Kapuana kak ¢uocoda.

Pynons( Kapuan'® yTBepiman, uto MaTephaibHbIH crocod pac-
CY>KI€HHH MOT OBl U JOJDKEH OBITh 3aMEHEH B HayKe Ha (hopMallbHBIH,
T.€. Ha CMOCO0, MPH KOTOPOM HEOOXOAMMO KECTKO CIIJIOBATh MPAaBHU-
JIaM CHHTAKCUCA HAYYHBIX SI3BIKOB. «5 €CTh MPOCTOE YMCIIO» O3HAYACT
JMIIb «5 AENUTCS TOJIBKO Ha 1 ¥ Ha 5» 1 u3 3TOrO HeE cuenyer (B Mare-

' R. Carnap, Die logische Syntax der Sprache, Wien, Springer, 1934; anru.
nepeB. The Logical Syntax of Language, London, Routledge&Kegan Paul, 1937.
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MaTHKe, B OTINYHE OT METAPHU3UKH), YTO «5 €CTh YUCIO0». ITO yTBEp-
’KJCHUE ucuesaeT npu GopmaabHOM criocobe paccyxaenus. Koneuno,
3TO HE TEOPEMa, HO ONpEAEICHHOE METAIMHIBUCTUYECKOE 3aMevaHue,
o3Hauaromee, GUrypaTbHO BHIPAXKAACh, YTO HyMmepan' «5» MOIydeH
MOCPEACTBOM TPUMEHEHUS TEPMHUHOOOPa3yromuX TMPaBHI  S3bIKa
apupMeTnku. B HayyHBIX S3bIKax HET HUKAKOH HEOOXOIUMOCTH B 00-
LIMX CJIOBAX THUIA «IPEAMET» UM «4HCII0», KOTOPbIE XapaKTEePHBI IS
€CTECTBEHHOI'0 00pa3a pacCyKAEHHs, TO €CThb TaKoro crnocoda, mpu
KOTOPOM KaXXIIbIii TEPMHH TPEANOIOKHUTEILHO 0003HAYaET YTO-TO pe-
aJIbHO cyllecTBylomee. ['paMmaTrdeckas QyHKIHsS TaKUX CIOB — Me-
CTOWMEHHE, U B (POPMAITBHBIX S3bIKaX OHH 3aMEHSIOTCS TIepEMEHHBIMH.

Iosumust P. Kapnana He uMeeT oTHOIIEHUS K HOMUHaIU3My. OH
HE YTBEPXkAAET, YTO CYIIECTBYIOT OTJENIBHO B3SITHIE YHCIA, @ HE YHCIIO
Kak obuiee nmonsTre. Ero mo3unms o3Hayaer, 4to npodiemMa CymecTBo-
BaHUS 3aMEHSETCS BOMPOCOM HWCIOIB30BAHMS JMHTBUCTHYECKHUX TIpa-
BUJI HAYYHBIX SI3bIKOB.

B Hayke, u B MaremaTtuke OcoOEHHO, TpeOOBaHWE TOYHOCTH HE
nojBepraercsi COMHeHMo0. IpaBuia rpaMMaTUKU TOJDKHBI OBITH OYECHb
YeTKHe, ropa3 0 TOYHEe, YeM B €CTECTBEHHOM S3bIKE, YTOOBI OJHO-
3HAQYHO ONPEAEIATH 3HAYCHUS TEPMHUHOB, €CIM 3TO I'pPaMMaTHUYCCKHE
npaBuia, QUKCUPYIOIINE CMBICI UM, B OOIIEM ClIydae, UCIIOIb30BaHHUE
9THUX MOHATHH. Bce 3To 00ycrnoBnuBaeT He0OOXOAUMOCT CO3/IaHUSI He-
KOETo WICaJbHOTO SI3bIKa Ui MAaTeMAaTUKH, W 3Ta MOTPEOHOCTH OblIa
YIOBJIETBOPEHA JIOTUIIU3MOM, IpaBja, KaKk yBUAMM JaJie€, COBCEM Ha
JIPYTHX OCHOBAHMSIX, O0jee OIM3KUX K A3BIKY, KOTOPBIH 0OOHAapyKUBaeT

" Tloutn Bo Bcex HaydUHBIX S3BIKAX HyMEpAI [T YHCIA 5 HE SBIACTCS TIepBHt-
HBIM CHMBOJIOM, a TIPEJICTAaBISET CO00I TePMUH, CKOHCTPYUPOBAHHBIA Ha OCHOBE JPY-
rux, Oonee (yHIaMEHTAIBHBIX; CHCTEMa CUHMCIICHUS HA OCHOBE JIECATH — OOBIYHO TIPO-
W3BOJIHAS, U IECATh HU(p BBEICHBI Kak ab0peBuarypa (IpuM. aBTopa).

ITon HyMepanoM B auTepaType MOHUMAETCS CUMBOJI WM IPYIIa CHMBOJIOB,
UCTIONB3YEeMBIX JUISl MIPEACTAaBICHUS Yucia. Pasnudane Mexay HyMepalaMud W Yuc-
JIAMH TaKoe ke, KaK MEXIy CJIOBaMU M HICSIMH, KOTOPbIE BBHIPAKAIOTCS CIOBAMH,
T.€. YUCJIO €CTh KOHUEMLHS, KOTOPYIO BhIpakaeT Hymepas. Hymepan moxet ObITh
HaIKCaH, 3a4EPKHYT WIH CTEPT, a YUCiIo — HeT. OTHO U TO )K€ YKMCIIO MOXKET OBbITh
IIPEACTABICHO PA3IMYHBIMH HyMepalaMHu, HAIpHMEp, CHMBOJBL «5», «ISThHY,
«III» m «V» mpeacTapnstoT co00¥ pa3TUIHbIE HyMEPalbl, HO BCE OHU BBIPAKAIOT
OJITHO M TO XK€ YUCIIO (IPUM. Hayd. PeAaKTOpa).
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obiTre. OT™MeTuM, 4TO B (HIOCO(GUU MaTEMATHKH YacTO CITydaeTcs,
KOT/Ia OJTHU | T€ K€ TEXHUYECKHUE PEIICHUS WJIH OJHU U T€ K¢ JaHHBIC
UMEIOT CBOE 0c000e 00OCHOBaHHE B pa3IMYHBIX ee TeueHusx. [Ipowc-
XOJIUT ATO TIOTOMY, YTO TAKUE JAHHBIC WUIH CBEIACHUS SBIIIOTCS PEab-
HOCTBI0O MAaTEMaTHKU U HE MOTYT OBITh OTOPOIICHBI MPU U3yYCHUU €
CyTH, TIO3TOMY OHH PacCMaTpPHUBAIOTCS KaXI0W Grrocopueit n Kaxmoin
M3 HUX 10 CBOEMY OOOCHOBBIBAIOTCS. TaKUX CHTyallMii CYIICCTBYET
JIOCTaTOYHO MHOTO (KaK, BIIPOYEM, U B CIydae, KOTZla Mbl paccCMaTpH-
BaeM PEJIUTHUH).

AHamM3 JWHTBUCTHYCCKUX BOIPOCOB TOpasno Ooiee WHTEpeceH
(xoTs M OoJIee CIIOKEH) B MPUIOKEHUH K MAaTEMaTUKe, a HE B OTHOIIIC-
HUAW yHUBepcaymi. [|Jisi oTBeTa Ha HUX WIIM TOJBEKO 1T 00OCHOBaHUS
HEKOTOPBIX TOJIOKEHUIH HYKHO YiKe YIriyOnsiThcs B TOHKOCTH MaTeMa-
TUYECKNX Teopwil. ECTM BHOBBb TOBOPUTH O TMPOOIeMe SIMMHHAIUU
OTpeNIeIICHHBIX TEPMUHOB M3 (Ppa3 W pacCyKICHHUU, TO 37eCh YXKE He
JIOCTATOYHO HOKA3amb HOBBIC (DOPMYIUPOBKUA OCHOBHBIX ITOJIOKCHUH
WIH JIPYTHX BBICKa3bIBaHWH 0Oe3 HCITOJIb30BaHUS aOCTPAaKTHBIX ITOHS-
THH, O KOTOPBIX HIET pedb. Tpedyercs TakkKe nposepums, 4TO HOBBIC
BEPCUHU JOKA3yeMbl WM SKBUBAJEHTHBI HUCXOJIHBIM, MJIM HMEIOT, IO
KpaliHel Mepe, Te )K€ caMble OCHOBHEIC CIICICTBUS, WIIH yIOBIECTBOPS-
10T KAKUM-TO JIDYTUM aHAJIOTHYHBIM YCIOBUAM (M KaXKJI0€ U3 3TUX Tpe-
OoBaHUi1 OnpeesaeT TOJIHKO OJMH BO3MOKHBIA BAPHAHT UCKITFOUEHUS).
BwmecTo 3TOr0 wacTo MMEIOTCS ONHO3HAYHBIE OKOHYATENBHBIC 3aKITIO-
YCHHS — yTBEPAHTEbHBIC HIIM OTPHIIATEIBHEIE .

OO0OCHOBAaHHOCTh COYECTAHHUS OHTOJIOTHMH M MaTeMaTHKH — HAa000-
POT, BOIIPOC JAOCTATOYHO CHOPHBIA. BepHeMcsi cHOBa K KpacoTe Kak K
TUNHYHOM yHuBepcanuu. OHa ABIAETCS NPEAMETOM ONpPEACICHHOU
TEOpHH | Jaxe He ofHoi. Bece oHn oTHOCATCA K dcTeTke. CKOMBKAM
M3 3THX TEOPUH HEOOXOAMMO OHTOJIOTMYECKOE BCTYILICHHE U COIpO-
BOXJICHHE, 3aBUCUT, BEPOSITHO, OT TEOPHHA M OT OHTOJOTHHU. Eciin oHTO-
JIOTHS TOJATBEPKIAET, YTO CYIISCTBYIOT TaKWe MOHITHS, KaK KpacoTa,
TO BO3MOXXHO, YTO 3THUM OHa IEpenaeT MpaBO HA UCCIEAOBAHHUE TAKUX

"> B METOONOrHH eAyKTHBHBIX HayK (MCIIONb3ys CTAPYI0 TEPMHHOIOTHIO
A. Tapckoro) H3JIOXXKEHHE BONPOCOB HIMMUHALMM TEPMUHOB BXOAUT B pasiel,
MIOCBALICHHBIN ONPENeIMMOCTH M M3YYEHNIO KOHCEPBATUBHBIX PACIIUPEHUH Teo-
puUi.
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MOHATHH 3CTETUKE, Hajarasi IpU 3TOM OIIpEleSICHHbIE OrPaHU4eHUs,
KOTOpBbIE MOTYT 3aBHCETh OT pOJia CyIIECTBOBaHUsS (K MpUMeEpy, ante
rem WM in re, He yriryOnsemcs nanee). Ecnu sxe oHTOIOTUSI TOBOPUT,
YTO KpacoTa He CYIIECTBYET, TO JIIOJU BCE PABHO MPOAOJIKAIOT U3ydaTh
KpacoTy M CTPOUTh TEOPUHU HA ITOT cYET. DTU TEOPHH, OJHAKO, AOJIK-
HBI OBITH YBSI3aHBI C HECYIIECTBOBAHHEM KPAacOThl U nepedopMyInpo-
BaHBl B COOTBETCTBYIOLIMX TepMHHaX. IlockoibKy 3cTeTnka — 4acThb
¢unocodur, COBEpPIICHHO CIIPABEIJIUBO TPpeOOBaTh, YTOOBI OTAEIbHBIC
e€ pa3zernsl ObITH OBI COTIIACOBAHBI MEX Y COOOIA.

Marematuka — apyroe geno. OHa HCTOPHUUYECKH MPEIIIECTBYET OH-
TOJIOTMH, ¥ MaTEeMaTHYECKHE TEOPHM MPEACTaBIAIOT COOOH MOCTpoe-
HUs, HE 3aBucsAmye OT guiuocodckux mpennucanuil. Uem sBIsAOTCA
MaTeMaTHYecKHe 00BEKTHl H CYIIECTBYIOT JIM OHH — PEIlaeT MaTeMaTH-
Ka.

MOXHO BBIJICIUTH J[BA PA3IHYHBIX (QYHIaMEHTANBHBIX TOAX0a,
OTIPEICIIIONINX CTaTyc Quiocopun MaTeMaTHKH: HOPMATUBHBIN U Jie-
CKpHIITHBHBIA. B coorBercTBHM C TepBbIM (unocopusi JomKHa OBITH
9YeM-TO, YTO NPHHLHUIHMAIBGHO MPEAIIECTBYET MAaTEMaTUKE B CMBICIIE
HAJIOKEHHMS OIIPEIeNICHHBIX YCIIOBHI M OTpaHUYEHH Ha TO, KaK Mare-
MaTHKa OJDKHA Pa3BHBATBCS, WM BHIHECEHHS Pa3IMYHBIX BEPIUKTOB
10 TIOBOAY NMPaBOMOYHOCTH €€ OTHENIBHBIX pa3lienoB. B cooTBeTcTBUM
€O BTOpPhIM (uiiocodus TOKHA NPUHSTH K CBEJICHUIO MAaTEMAaTHKY Ta-
KOM, KaKkas OHa eCTh, H3BJICUb U3 HEE OIpECICHHbIC YCTAHOBKHU, 00/1y-
MaTh UX KaKUM-THOO0 00pa3oM M ¢ KaKOH-TO YETKO ONpEesICHHOH Ie-
610, 3HAaUWTENbHAS YacTh (uiaocohun MaTEeMaTHKH IOCBSIICHA 00-
CYXKICHHIO 3TOH mpobieMbl cratyca (uiocohuu MaTeMaTHKH, T.€.
npeacTaBisieT codoit Meta-punocoduio, To ecTh Haa-QUIOCOPHIO.

Ecnu oHTONOTMS MMEEeT HOPMAaTHUBHbBIE MPETEH3UH, TO OHA MOXET
JIOUTH ¥ JIO TPSIMBIX YKa3aHWH, Kakue pasJielibl MAaTEMATUKU JIOJIKHBI
ObITH 3a0paKoBaHbl WM NepeOpMyIMPOBaHBI (€CIIM BO3MOXKHO) H3-32
WX HECOOTBETCTBUS OHTOJOIMYECKMM YycTaHOBKaM. OIHaKo Bcerna
JIOJDKHO OBITH BBISICHEHO, C TIOMOIIBIO KAKUX WHCTPYMEHTOB U Ha KaKHX
OCHOBaHUSIX (PHUI0CO(D-OHTONOT MOXKET OCYHIECTBIISATH EPEBOPOTHI BO
B3MJIAJaX HA MaTeMaTHYeCKoe OBbITHE M YeM OHHM OTIMYAIOTCsA OT WH-
CTPYMEHTOB M OCHOBAaHHUI MaTeMaTHKa.
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B ciyuae BBEIOOpa B MOJIB3Y JAECKPHUIITUBHOTO IOIXO0/a OHTOJIOTHS
MMEEeT Majo0 aBTOHOMHOI'O MpoCTpaHcTBa. B arom ciyuae dunocod
MOJET TOJIBKO MPHHATH K CBEACHHIO, MPE/ATNONAraloT i MaTeMaTHue-
ckue Teopuu (B 3aBUCHMOCTH OT TOr0, KaK OHU pa3paboTaHbl W Mpe-
CTaBJICHBI) OIPE/ICIICHHYIO OHTOJIOTHIO MIIM HET, U Kakoro poxa. Eciu
€ro OHTOJIOTMYECKOE yUEHHE SIBHO MPOTHBOPEYUT MATEMATHKE, TO OHO
ocTaeTcs JIUIbL 4acTHOW Jekiapanueit. OTMETHM B 3aKIIOYEHHUE, YTO
OHTOJIOTHYECKUN BOMPOC MPEACTABISAET cOOOM TOJNBKO OMUH M3 BO3-
MOJHBIX CITOCOOOB TOTO, KaKk MOKHO HAuaTh H3ydaTh (HHIOCO(HIO.
HecomHeHHO TakXke, 9TO 3TOT CIOCO0 B3aWMOCBA3aH C APYTHUMHU (HUITO-
cohcKuMU PoOdIEMaMHU U TIOIXOJTaMHU.
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3. AIMIUCTEMOJIOI'UA

MeTtapu3uK, KOTOPBIH BBICKA3bIBAET CBOM MHOTO3HAYHTEIILHBIC
YTBEP)KICHUSI O JEHCTBUTENBHOCTH, HOJDKEH HMMETh ONpeleleHHBIN
II03HABATEJIbHBII HHCTPYMEHT, KOTOPBIM OH CaM U BCE T€, KTO €r0 Cly-
nraeT, cyuTaiu Obl HaJEKHBIM U JJOCTOBEPHBIM WIIH, TIO KpaiHel mepe,
(YHKIMOHUPYIOIIUM KOPPEKTHBIM oOpa3zoM. Kpome TOro, stor uH-
CTPYMEHT HE JIOJDKEH ONMPAThCsl Ha 3MITUPUYECKUE MPEXOISIINe ac-
MEKTHl PealbHOCTH. DTOT WHCTPYMEHT €CTh HE YTO MHOE, KaK CIOoCco0-
HOCTb, KOTOPYIO OOBIYHO HA3BIBAIOT «Pa3ym» CO BCEMH €ro HposiBiie-
HUSIMH, CPEAN KOTODPBIX YM, TPaHCLECHICHTAIbHBIH MHTEIJIEKT, WHTEN-
JIEKTyalIbHAsI MHTYUIIHS U IIpovee.

Merapu3uk He 00CyKIaeT U He KPUTHKYET CBOM MO3HABATEIbHBIC
CIOCOOHOCTH B TO BpeMs, KOTJa u3jaracT COOCTBEHHOE BHJCHUE JIEH-
CTBHUTEBHOCTH, HO JIPYTHE BIIOJIHE MOTYT 3TO JleNiaTh  JenaroT. Korna
npyrue ¢unocodsl (uiau caM MeTa(u3MK, «CMEHHB OJEKIB)) MPOBO-
JST aHaJW3 TaKoro THUIA, TO TOBOPAT, YTO OHU M3JIararoT Wiu pa3pada-
THIBAIOT ONPEACIECHHYIO meopuio nosuanus. dunocodus MaTeMaTHKU
CBsI3aHa HE TOJIBKO C OHTOJIOTHEN, HO U ¢ TEOpPHEH MO3HAHUS, IPUUYEM C
nocieaHer — 0ojee Ooraro ¥ pa3HOOOpPa3HO.

BHOBb BO3HMKAaeT BOMPOC, MOYEMY HMEHHO QHIOCO(PHI HUMEIOT
NPUTS3aHKA Ha pa3pabOTKy 3TOr0 HalpaBlieHHs, IOYeMy 3Ta mpodiiema
JIOJDKHA OTHOCHUTBCSI K UX KOMIIETCHIIMH, a HE TMepelaBaThCs IPYyTUM
creuuanucTaM. B 1eHCTBUTENIBHOCTH CYIIECTBYET MHEHHUE, YTO 3ahada
MO U3YUYCHHIO YEJIOBEUYECKUX CIIOCOOHOCTEH K MO3HAHUIO U TOHUMaHHIO
JOJDKHA OBITh OCTABJICHA 32 YUCHBIMH-CIICLUATUCTAMH, IPUYEM OHO
BBICKA3bIBAJIOCH Kak (uitocohckoe i MeTadhunocopckoe moioxKeHue,
B 0COOeHHOCTH, B HaTypanu3Me Y. KyaitHa. [lockonbky Haimy 3HaHHS B
3TOM HAalpaBlICHHN BCE €Ile BO MHOTOM HETIOJHbIE, a IO MPaBJie TOBO-
psi, HESICHBIE M CMYTHBIE, TO COBCEM HE OYEBHIHO, KTO M3 YUEHBIX JIOJI-
KEH UCCIIeIOBATh ATy MPOOJIEMY U C TIOMONIBIO KAKMX WHCTPYMEHTOB
(mo muenuto Y. KyaiiHa — NCHXO0J0TH, YTO, BO3MOXKHO, SIBJISIETCS IS
HUX CJIMIITKOM OOJIBITUM KPEIUTOM JOBepHs). MmeeTcs, cliemoBaTeb-
HO, TIPOCTOP IS IPEABAPUTEIILHBIX AUCKYCCUH HECTICLUATIMCTOB, JIUC-
KyCCHII TOTO THMA, KOTOpBIE OOBIYHO OCTaBIAIOT M (QHIOCO(OB.
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HMeHHO TOATOMY Teopus TO3HAHUS OCTAETCS OJHHUM U3 BO3MOMKHBIX
pasnernoB Qriocodun.

B Teuenue Bceit uctopum 3anagHoi Qriiocouu MaTeMaTHKa BCe-
rJa paccMarpuBajiach Kak oOpasel] 3HaHUs, Kak MPUMEp 3HaHUSA HC-
KITFOYUTEIHLHO BEPHOTO M a0COIFOTHO TapaHTUPOBAHHOTO.

JocTatouHO MPUBECTH OJHY III/ITaTylZ

DTa TeoMeTprUUeCcKas HayKa SBISICTCS TOCTOSIHHON M 00s3aTENBHOM CHCTe-
MO OTcUeTa I BCEX M3YYarolMX 3aKOHBI IPUposl... Ho ocTaBisist B cropoHe
HHTEpEeC M BaXXHOCTh, KOTOPBIE €if TPHUCYIIM B 3TOIl 00IacTH, TeOMETpUsl UMeeT
0O0JIBIIIOE 3HAYCHHE W OCOOCHHYIO IIEHHOCTh IS BCEX TEX, KTO JKeJaeT IMOHSAThH
OCHOBBI YE€JIOBEYECKOTO TTO3HAHKS U METOJIbI, TOCPEACTBOM KOTOPBIX JOOBIBACTCS
3HaHKe, UOO MCCIIENOBATENb 3TON HAYKH MPHOOPETAET OCHOBATENLHYIO YBEPEH-
HOCTh B CYIIIECTBOBAHHUH HEOOXOMMBIX MCTHH C TAKOU CTEMEHBIO SICHOCTH U YeT-
KOCTH, KOTOPYIO HEMATEMATHKY JaXe TPYIHO ceOe MPEACTABUTb. ..

Ecnu marematnka mpezcTaBiseT co00i oOpasel HaJle)KHOTO 3Ha-
HUS, TO ¥ HCCIIEIOBaHMs MaTEMaTHIECKOTO 3HAHHS JIOJKHEI, BEPOSITHO,
MPOBOJIUTLCS M3HYTPH U, €CJIM HE MaTeMaTUKaMH, TO, [0 KpalHel Me-
pe, MareMaTH4ecKuMu MeTogamMu. OTHAKO Takas IMepCreKTHBa pHU3Ha-
ercs Janeko He BceMu. Korma momoOHyI0 nmporpamMmy AJisi MaTeMaTHKH
MPeUTOKKI B HepanexoM rpouutoM Jl. ['unb0ept, To OH BeTpeTni co-
MHEHUS U IPOTUBOIEHCTBUE.

B nociieqiHee BpeMs aHaIM3 MAaTEeMaTUUYECKOTO 3HAHUS POBOTHIICS
CKOpEe C IEbI0 pa3BeHYaTh €ro MPEAINoaracMyIo CTporocth. [lpuyem
B JIy4IlIeM CjIy4ae ¢ HaMEpeHHEM 00O0CHOBATh €ro, a He MPHUHUMATh KaK
HEYTO caMO CO0O0H pa3yMEroIeecs, I Ke C IeJIbI0 3al[UTUTh €ro OT
HAIaJ0K CKEITHKOB.

B nrobom cimydae cymiecTBYIOT BECKHE OCHOBAHHS YTBEPXKIATh,
YTO UCTHHHOE MeCTO (prutocopuut MaTeMaTHKH JTOJDKHO OBITH B paMKax
SIHUCTEMOJIOTHH.

OHTOJIOTHS. U 3IMUCTEMOJIOTHSI, HECOMHEHHO, B3aUMOCBs3aHbl. Ec-
JM UMEETCSI TE3UC O CTaTyCce MaTeMaTHYECKUX OOBEKTOB, TO HEOOXO-
JIUMO JIaTh OTPENCICHHOE OOBSICHCHUE TOTO, KAK MbI MX MOHUMAaEM U
KaK MBI UX MOXeM M03HaTh. Takke U Ha00OPOT, ECIIU €CTh TeOpHs Ue-
JIOBEUECKUX KOTHHUTHUBHBIX CIIOCOOHOCTEH, TO M3 HEe BBITEKAET €CTe-

''W. Whewell, The Philosophy of Inductive Sciences, London, 1858, Part 1,
Bk.2, ch.4, §8.
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CTBEHHOE OOBSICHEHHE TOTO, YTO HA OCHOBE TaKMX CHOCOOHOCTEH MOXK-
HO JIeNaTh YTBEPXKACHUS, B OCOOCHHOCTH TI0 MOBOJIY CYIIECTBYIOIIETO.
OpHaKo COTJIacOBaHHOCTH 37IeCh HE 0ueHb ctporas. [lomoxenus, 6mams3-
KHE C OJTHOM TOYKH 3PEHUS, MOTYT PACXOJIUTHCS TPHU JIPYTOM CHOCO0e
paccMoTpeHusi, 1 Ha000poT.

B cooTBeTCTBUM € rpedyecKOM ITHMOJIOTHEN CIIOBO «3MHUCTEMOJIO-
THS» O3HA4YaeT «TEOpHs MMO3HAHUS», I/Ie 3HaHUE (EMIGTNUY]) MPOTHUBO-
mocrasisieTcs MHeHUIO (00&a), nin Bepe. [Ipu 3TOM 3HaHWE ecTh 3Ha-
HHUE HEOCTIOPUMOE, IOCTOBEPHOE U TapaHTHPOBAHHOE.

DTO0 ompeJeNieHre MUCTEMOJIOTHH TOTBEPIKIACTCS CHHOHUMHUS-
MH, KOTOpbIE HMEIOT MECTO B IpYrux s3bikax: Erkenntnistheorie B
HEMEIIKOM, feoria della conoscenza nmm gnoseologia B WTabIHCKOM,
gnoséologie Bo dpaniry3ckom’. B cooTBeTCTBUM ¢ (BHIOCOPCKUMH CIIO-
BapsMHU’, TEPMHUH «3MMUCTEMOJIOTHS» TIOSBUIICS CPABHUTEIBHO HEJABHO,
B 18541, y ®.JIx. Depre (F.J. Ferrier), B To BpemMss Kak TepMUH
«Erkenntnistheorie» 0v11 puMenen Qurocopom-kanTranmnem Kapiom
JI. Peiiaronsnom (Karl L. Reinhold) B 1789 r. ¥V uaeanucroB oH 060-
3HaYajJ He HAYYHYIO AUCIHIUINHY, a CIIEIU(QUIECKYI0 TIPo0JIeMy CyIIe-
CTBOBaHMsI BHEIIHEro Mupa. TodHee, MpoOJieMy COOTBETCTBHS OKpY-
KAaIoMIero MUpa €ro BHYTPEHHEMY OTPAKCHHUIO WJIM IMPEICTaBICHUIO,
KOTOpOe M JOCTYIHO MO3HAaHHMIO. BIOCIIEACTBUN PETPOCIIEKTUBHO 3Ta
npoOjeMa crana paccMaTpHBaThcs Kak (yHIAMEHTalbHas mpodliemMa
Bceil ucropun ¢unocopun. Kaxaplii ¢punocod, B AeCTBUTEIBHOCTH,
KacaJicsl TOTO WJIM WHOTO acleKTa MO3HAHMWS: MPHUBOJUT JIM TO3HAHHE
00BEKTa K BOCIIPOM3BEACHHUIO €r0 caMoro Mo CyTH WM K OTPaKEHHIO
HEKOTOpPOTO MoAo0ust 00beKTa, Wi K (OPMUPOBAHHMIO B IyIIE €0
OTpeJIcICHHON KOMHHU; B Y€M OTIMYHE Pa3HOOOpa3HBIX BHIOB IO3HA-
HUSI, HEMOCPEICTBCHHOTO W OIOCPEJIOBAHHOTO, JIEKIAPATUBHOTO H
npouenypaoro. IlpoGneMsl Takoro pojga MOJHUMAIHCh M PELIATHCH
¢unocopamMu mMo-pazHOMY, B COOTBETCTBHHM C WX Hamboiiee OOIMMH
¢uIocOpCKUMHU B3TISAaMU, U TONYUYCHHBIC PEHICHUS SBISUIUCH JTHOO
OCHOBAaHHEM IPEIUIOKEHHBIX YUEHHH, MO0 MX HEOOXOOUMBIMU IPEl-
BapUTEILHBIMH YCIOBUSMH.

* Bce TepPMUHBI IEPEBOIATCS HA PYCCKHIA S3bIK KAK THOCEONOTHS HITH TEOPHS
MO3HaHUS (IPUM. NIEPEBOTUMKA).
Cm. N. Abbagnano, Dizionario di filosofia, Torino, Utet, 1961; Dizionario
di filosofia, non pex. A. Biraghi, Milano, Comunita, 1957.
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[Toka 3MHMCTEMOJIOTUSI OCTaBajlach HEC(HOPMHUPOBABILCHCS TUCIIHU-
IUTMHOM, OHa ObUIa yacThio MeTadm3uku. Ceitdac B pumocodcekux wc-
CJICZIOBAHMSAX €€ YacCTO BBLICISIOT B OTACIBHBIA pa3jienl HapsLy ¢ Tpa-
JMIAOHHBIMA YacTaMH duaocoduu’ HECMOTPs Ha TO, YTO OHA HE HMe-
€T YETKO OYEePUEHHOTO MpeaMeTa ucciaemoBanus. OMUH U3 COMHUTEIb-
HBIX ApryME€HTOB, OIIPaBAbIBAIOIINX BBIIBUKCHUC ISIUCTEMOJIOTUU B
PaHT CaMOCTOSITETIBHOM HAyKH, CBA3aH C €€ WAeaNNCTHYCCKUMU KOPHS-
MH. DTOT apryMeHT ONHPAETCS Ha IOJIOKEHHE, UYTO CYIIECTBYET CIIO-
COOHOCTB MO3HAHUS caMa Mo cede, He 3aBUCAIIAas OT METOIOB H MPOIie-
JIyP Pa3iMYHbIX HAYK WM e MPUCYTCTBYIONIAs U aBTOHOMHO (DyHKIIU-
OHHUpYIOIIas B KaxaoM u3 HuX. CyIIecTBOBAHHE TaKOH CIOCOOHOCTH
MOXET OBITh CAUHCTBCHHBIM OGOCHOBaHI/ICM BO3BCACHHA €€ B paHr
o0bekTa (GrIocoCKOrO HCCICIOBaHMS. 3aMETHUM TakKe, YTO TakK
Ha3bIBAEMBIC NICPUECIITUBHBIC CIOCOOHOCTH MOPOXIAIOT OITYUICHUA U
BOCIIPHATHS, & TO, YTO CO3/IACT 3T BO3MOXHAsI CIIOCOOHOCTh, OCTACTCS
saeaoxou. [lo waee, oHA JOMKHA MPOWU3BOMUTH 3HAHUE, W MMEHHO
ompe/eNicHre 3HaHus BOMpacT B ceOs CEroHs HEMAIYIo 4acTh Teope-
TH4yeckor padoTsl punocodor. Hanbosnee vacto ucrosibzyemoe omnpe-
JIENIeHUEe B MOCTETHUX JUCKYCCHSIX (HOPMYTHPYETCS KakK «UCTUHHOE H
yIOCTOBEPEHHOE MHEHHEY, IJIe MOJ] YIOCTOBEPEHUEM MOHMUMACTCS J10-
Ka3aTelbCTBO, CMBICIT KOTOPOT'O 3aBUCHUT OT KOHTEKCTA. DTO OIpesesie-
HUE BOCXOJHT, B JICHCTBUTENBHOCTH, elie K [[naToHy, U, Kak BUIUM,
MOCJIe HETO HE YAAI0Ch 3HAYUTENILHO TIPOABUHYThCS Briepea. HecmoTpst
Ha MPOIOJDKUTENBHBIC TUCKYCCHH, 3TO OIPE/ICICHHE HE JIUIICHO HEMI0-
CTATKOB, OPOXKIAIOIINX CTPAHHOCTH 1 MAPaTOKCh .

* CMm. m3manme Moz pen. P. Rossi, Filosofia, 4 voll., Torino, Utet, 1995; Tom
3, Qurocoghckue Oucyuniunvl, pa3ueneH Ha 5 pazngenoB: Memagusuka, Teopus
noszuanus (Ilaneunmy, ¢. 109-185), Jlocuxa, Smuxa v dcmemuxka.

° K npuMepy, Ha OCHOBAHHH 3TOTO ONPEIETCHHS «3HAHHS» MOTYT CyIIe-
CTBOBaTh HCTHHBI a0COJIOTHO HEMO3HABacMble, KakK, HAMpUMeEp, YTBEPKICHUE
«HHMKTO He 3HaeT 3TO YTBep:KAeHHe», IPEJICTaBIIoNmee cOO0H HCTHHHOE BBICKA-
3bIBaHKE, KOTOPOE HUKTO HE MOXXET 3HaTh, YTO JIETKO IpoBepHTh. CyIIecTBYIOT
TaKXe IycTble 3HaHus Tuna ¢passl, koTopyro A. Kamnanune (A. Campanile) npu-
BOJIUT KaK ajbTepHaTHBY ckenTuky [Iuppony: «ToJbKO OJTHY €IMHCTBEHHYIO BEIb
MBI U 3HA€M, YTO 3HAEM TOJIBKO ITY BEIllb». DTO BbIPA)KaeT HEOCIIOPUMYIO UCTHHY,
KOTOpasi, mpaBaa, He roBopuT Huuero. Cm. A. Campanile, Giovinotti, non esageri-
amo (1929), Milano, Res Libri, 2001, p.187.
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[IpuMeHeHnE SMUCTEMOJIOTaAMU KOHIIETIIIUN «BEPhI», HIH «yOexk-
JeHHOCTH» (aHril. belief), MO OTHOIIEHHIO K MaTeMaTuke (paccMaTpu-
BAacMOE COBMECTHO C BOIIPOCOM TOT'O, HACKOJIBKO MAaTeMaTHKH yOexk-
JCHBI B CBOUX BSFHHZIaX) BBI3BIBACT YYBCTBO HCAACKBATHOCTHU U PACTC-
psHHOCTH. Ecnu roBopuTh 00 yOekIeHHsX JI0JIei, TO OHH, B OCHOB-
HOM, TIPEICTABISIFOTCS aBTOHOMHBIMHM M HE3aBUCHMBIMU, MHOXECTBEH-
HBIMH B CBOMX OCHOBAaHHMSX M (PyHKIMSIX, HHOTAA IPOTHBOPEUUBHIMHU. B
MAaTeMaTHUKE, HAIIPOTHUB, BCC O6OCHOBaHO, BCC€ 3HAHHUA B3aHMOCBA3aHbI
W B3aMMOOOYCIOBIIeHbI. VICKITIOUeHHE COCTABISIOT, OTYACTH, JIMIIb aK-
CHOMBL. MIX MOXXHO 00CyXIaTh, OJJHAKO UMEHHO 3TOTO, KaK MBI YBH-
JAUM, MaTCMAaTHUKW W HC OCJIAar0T. Ounn NPUHHUMAIOT UX WX 11O UCTOPHU-
YEeCKUM MPUYUHAM B TIPOLIECCE MX IBONIONMOHHOIO O0pa30BaHUs, WIH
K€ Ha OCHOBE HEKOTOPOTO COTJIAIICHHSI.

OO6cyxeHne akCHoM SABJISIETCS, BO3MOXKHO, XapaKTEpHOH 0COOEHHO-
CTBIO IMEHHO (uocoduu MateMaTuky. Ouocodust 3a1aeTcst BOIPOCOM:

Yro CJIIY’KUT TEM pPCHIAONIUM apryMCHTOM, KOTOpLIfI IIOKa3bIBaA€CT HaM
O4YCBUJHOCTHb MAaTEMATHYCCKHNX aKCI/IOM?6,

nojarasi Kak HE4TO caMo cOOOH pazymeromieecsi, YTO 3Ta OKOHYATEIIb-
Has OYEBHUIHOCTh, 3TOT PEHIAIOMUN apryMeHT, MOKa3bIBAIOIUI oue-
BHJTHOCTh aKCHOM, CYIIECTBYET. AHAIIOTHYHBIM 00pa3oM CIIpalinBaeT-
cs 0 TOM, UTO J0Ka3aTeabCTBAa MPUBHOCAT B HAIIM PACCYKICHUS U Ka-
KHUM 00pa3oM JenatoT ux Oosnee yoeautensHbIMU. Jlaxke eciy B JaHHOM
KOHTEKCT€ OTOT BOIMPOC TOHUMAETCs HE B IICHXOJOTHIECKO-
JIOTHYECKOM CMBICIIE, OH MpEeJIoiaraeT, 9YTo (QyHKIHUS JOKa3aTelbCTB
MMEHHO TaKoBa.

B oTHOmIEHNH 3HaHHSA BO3MOKHA ITOCTAHOBKA KaK MUHUMYM JABYX
Pa3IMYHBIX THIIOB BOIMPOCOB: KakUM 00pa3oM OHO HpuoOpeTaercs M
Kak OHO 0OOCHOBBIBAeTCS WIIM moxaTBepxkaercs. duocopun marema-
THKH Pa3IN4yaroTcsi MeKAy co00il IMEHHO B 3aBUCHMOCTH OT TOTO, pac-
CMaTpPUBAIOT JIN OHU TPOWCXOXKIECHUE WIH K€ TOJIHKO O0OOCHOBaHHE
WUTOTOBOTO PE3yJIbTaTa, KOTOPHI OOBIYHO U CYUTAETCS MAaTEMATHKOM.

® Cm. M.D. Resnik, Mathematics as a Science of Patterns, Oxford, Claren-
don, 1997.
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AnprepHaTuBa Ui (uitocopun MaTEeMAaTHKHA COCTOWT B CIIEAYIO-
IeM: J0JDKHA JIM OHa MHTEPecoBaThcsa TEM, KaKk MaTeMaTHKa TOsSBUIIach
B XOJI¢ UCTOPUH M KaK Ka)XIblii KOHKPETHBII MHIMBUAYYM IpuoOpeTa-
eT MaTeMaTHYeCKHEe 3HaAHMS WM )K€ TO0JDKHA M3YdaTh MaTeMaTUKy caMy
o cebe, TaKyro, Kak OHa y)K€ €CTh, KaK OHa MPUHATA OJHUM U3 3HAYH-
MBIX CIIOCOOOB, KOTOPHIMU MOTYT OBITH TPaAULMs, YICOHUKH, HAYYHOE
cool11ecTBO U Tak fanee. B mepBoM ciydae, oOCy>KAEHUE MTPOUCXOXK-
JICHUsT TPUBHOCUT B JIMCKYCCHIO HEMAaTeMaTUYeCKUe WIH JIO-
MaTeMaTHYEeCKHE JIEMEHTHI: MaTeMaTHKa MOXKET MIPOUCXOAUTh U3 KOH-
KpeTHOW (pr3MYecKoil MM COUMaIbHON MPaKTHKH U U3 ACATETbHOCTH
NEPBOHAYAIIPHO HEMAaTeMaTHUYECKON; M3y4YeHue Ipolecca mpuodpere-
HUSl MaTeMaTHYECKHX 3HAHUH MOXKET NPHUBIEKATh MCUXOJIOTHYECKHE
WCCIIEIOBaHUSI MHTEIUICKTYAIbHOTO CTAHOBJICHHUS, MOXKET MCCIIEAO0BAThH
omnOKy, 320y KIICHNUS WK CMEHY BO33peHHMH. Bo BTopoM ciryuae ricu-
XOJIOTHSI OOBIYHO HCKIFOYAETCS BMECTE C TPOINUIBIMU OIMHOKaMHU H
cMeHoi Boz3peHnd. C TpaauIMOHHON (GUIOCOPCKON TOYKH 3pEHHSA
MaTeMaTHKa MpeACTaBisieT co00l HEKOe MHOXKECTBO MCTHH, a (huio-
cockre UCTUHBI HE UMEIOT OTTEHKOB, HIOAHCOB M CTEIEHEeW MpuOIH-
xeHust. OHM KacaloTcst OBITHS U MPOU3BEACHBI Pa3yMOM, a HE OIIBITOM.
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[lpuHrMas BO BHUMaHHE PacCMOTPEHHBIE (hmiocodckue mpodiie-
MbI, CBSI3aHHBIC C MIOHSATHEM MTO3HAHUS, WU, BO3MOXHO, TIEPEOCMBICITH-
Bas YpPEe3MEPHYI0 MeTa(hU3MUYSCKYI0 HArpy3Ky Ha TEPMHH «IMUCTEMO-
JIOTHS», TIPUCYILYIO TPAIUIMKM PallMOHAIN3Ma, HEKOTOPBIC YUCHBIC HC-
MOJB3YIOT ero ceifiuac s 0003HAYCHUS KPUTHUYECKHX PAa3MbINUICHHUMA
MO MOBOJY MPOIEAYp, MPOU3BOMAIINX 3HAHUS (TPEXKJEC BCErO Haydy-
HBIC), BHE 3aBHCHMOCTH OT TOT0, KaK OMNPEICNISACTCS CaMO IOHSATHE
«3HaHHUEe» (TIOCKOJIbKY JIaTh TAKOE OINPEJCICHUE OYCHb MPOOIeMaThHy-
HO). Peub ujer 00 M3y4eHHUH JOCTOBEPHOCTHU TMOJIYYCHHBIX 3HAHUH, O
BBISIBJICHUH MX MCTOYHUKOB M IPAaHUI] IPUMEHUMOCTH, TO €CTh O TOM,
KaK MbI UX NMPHOOpeTacM 1 000OCHOBBIBAEM UX JIOCTOBEPHOCTh, HO HE B
MCUXOJOTHYECKOM WJIM TPAHCICHACHTAILHOM CMBICIIE, & CKOpEee B Me-
TOOJIOTHIECKOM . [Ipu TakoM TOJXO0JE IMHCTEMOJIOTHUSI COBIAIACT C
JUCIMILTUHOMN, KOTOpasi Ha3biBajach ¢uiiocodueit HayKI/I2 AIN METOMIO0-
JIOTHEH elle J0 TOro, Kak 3TO CJIOBO IMEPELUIO B Pa3ps] MOPaIbHO
YCTapEBIIMX CTAPAHUSIMHU JIOTHYECKOTO MO3UTHBU3MA.

OpHOY W3 PUYWH, TI0 KOTOPHIM TEPMUH «ITHACTEMOJIOTUS BBITJISIUT
Oonee MPEANOYTHTENBHBIM, SBISIETCS TO, YTO OH TOSIBUIICS (CPABHUTEIb-
HO) HEJIAaBHO W MOT Obl 0003HAYaTh ONPEICIICHHYO JIMHHUIO BOJOpa3ieia.
B Tedenne GobIIOro mepuoja IBaIATOrO CTOJETHS OCHOBHBIC IIIKOJIBI
¢bunocopur MaTeMaTHKH YXOJMIN KOPHSIMH B MPOEKTHI Hayalia Beka Io
00OCHOBAHUIO MAaTEeMAaTUKH. DTH ITPOCKThI ObLIM CBS3aHBI C TaK Ha3bIBAC-
MBbIM KPH3HCOM OCHOBAaHHUI MaTeMaTHKA WM pa3padaThIBAJIMCh C LEIBIO
obecrieueHHsT HaZIeXKHOTO M OKOHYATETBHOTO (PyHIaMEHTa JJIsi MaTeMaTH-
K1, aOCOJIFOTHOM rapaHTHPOBAHHOCTH €€ MCTHHHOCTH U TOYHOCTH. OcTaB-

' B moaxozie Takoro THIIA TPUCYTCTBYET ONpEIENCHHAs CBA3b C HATYPAIH3-
MoM Kyaiina, 0 KOTOpOM OrOBOpHUM Jianee, HO, KOHEYHO, HE MTOJIHOE COBIIa/ICHHE.
B Wramuu, k mnpumepy, METOAOJOTHs ObUla HE3aBUCHMO IPEAJIOKEHa
H. AGOaHBsIHO B MATHIECSTHIC TOABI IBAIIATOTO BEKA.

’ MmenHo Tak, K mpumepy, B ¢umocopekom cropape Jlananma (Lalande A.,
Vocabulaire technique et critique de la philosophie, fasc.1-21, P., 1902-1912; 11
ed., P., 1972 — npum. nepeBo4uka).
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JIsIsl B CTOPOHE TPOBATBI WIIM OTIPOBEPKEHHUS 3THX MPOEKTOB, HEOOXOANMO
OTMETUTDH, YTO CErOAHA HUKTO HC 3aMHTCPCCOBAH B HOILOGHI)IX rpanino3s-
HBIX IporpaMmax. Ha mepBbIil TiaH BBIXOIUT SICHOE TOHMMaHUE HCTOPH-
YeCKOrO Pa3BUTHS U M3MEHUYHMBOW IPUPOIBI MaTEMAaTHYECKON IPAKTUKH.
CraHoBuTCsT Bce Ooee IIOHATHBIM, YTO MaT€MaTHKa HC ABJISICTCA HCKHUM
OKOHYATEJIbHBIM, 3a0aJIb3aMUPOBAHHBIM MPOIYKTOM, & HaXOAUTCS B MO-
CTOSTHHOI1 TIepepadoTKe.

TepMI/IH CMETOOOJIOTUSD)» HMECT HEONO3UTUBHUCTCKUN OTTCHOK,
CBSI3aHHBIN C Hﬂeeﬁ HAay4YHOI0 ME€TOoAa U C UCIIOJIb30BaAHUEM, ITIOYTHU HC-
KIIIOUUTENbHBIM, (POPMaJIbHBIX TeXHUK. OH BCeraa BHI3BIBACT y CIICLH-
AJIMCTOB CTpax, 4YTO UM XOTAT MPEIoJaTh YPOK, KaK OCJIaTb HUX co0-
CTBEHHYIO paboTy, Kak OynTo OBbl, €CIIM OHM OCTaHyTCs 0e3 IPUCMOTPa,
TO HE CMOTYT C HeW crpaBUTbCsA. He TOJIBKO HEONMO3UTHBHCTHI MOJA-
I0TCS HMCKYIICGHUIO OTBECTH METOJOJIOTHH HOPMATHBHYIO POIIb.
Wmps Jlakaromr, uaen KOTOPOTO OOCYAMM TIO3[HEE, TakXKe OKazaJcs
10 BIUSHUEM Mogo0HOro moaxoza. OT o0Iel METOHOIOTHH, KaK OH
Ha3bIBaJ KpuTH4ecKyto ¢uocoduro Kapna Ilonmepa, on npoussed, mo
€ro COOCTBEHHBIM CJIOBaM, METOJIOJIOTHIO MAaTEMAaTHUKH, KOTOpas Ipe-
TEHJIyeT, He COBCEM, MpaB/a, SICHO, TO JI Ha OMMCAHKE TOTO, KaK Mare-
MaTHKa C/IeNaHa, WK K€ Ha TO, KaK OHa JOJDKHA Oblia OBITH caenaHa.

B mo6om citydae cerojHs, Kak Mbl YK€ OTMETHIIH, B OTJIMYUE OT
(hopManbHOTO UHTEpEca TO3UTHBUCTCKOW METOJI0JIOTUU K 3PENBIM TEO-
pPHUSIM U 3aBEpLICHHBIM Hay4HBIM NPOJYKTaM, HaOMpaeT CHIy MHEHHE,
4TO

OCHOBHOE Ha3zHaueHue [dumocodpuu]| TOIHKHO COCTOSNTH B CONPOBOXKICHUH H II0-
MOIIM HENPEPbIBHOMY COLUAIBHOMY HpOLIECCY, KOTOPBIA OCYLIECTBIISIET MPOU3-
BOJICTBO MaT€MaTHKH .

Takoi MoJaX0J]] BCKPBIBACT HOBBIC MPOOJIEMbI MCHXOJOTHYECKOTO,
HMCTOPUYECKOTO, COIIMOJIOTMYECKOTO XapakTepa, KOTOpbIe TPEOYIOT,
BO3MOXKHO, HE TONBKO ¢miocodckoit kommereHimu. K mpumepy,
MpeJbIAYyIIEee YTBEPKIECHNE ONTMPAETCA Ha TE3UC, YTO

3 Cm. N.D. Goodman, Mathematics as an objective science, in Amer. Math.
Monthly. 1979. V. 86. Ne 7. P. 540-551.
70



Memooonoeus

HEOOXOJIMMO TIPUHSTH K CBEACHHUIO, YTO MaTeMaTHKa MPEICTaBIseT coOOW myoO-
JIMYHYIO JSSITEIbHOCT, KOTOPAsi MPOMCXOJUT B OIPE/ICICHHON COLMANBHOM cpene
U MMeeT OlpeZeNieHHbIe colMalbHble nocneacTust. [loctaHoBKa mpo6iaemsl, Gpop-
MYIJIHPOBKA OTIPEACNICHNUS, JOKAa3aTEILCTBO TEOPEMBI — HA OJHO U3 3TUX ACHCTBUIA
HE SBISCTCS YaCTHBIM... 1109TOMy ¢ritocodusi MaTeMaTHKU B CHIBHOH CTCHECHH
nonobHa ¢unocodpckoil cucteMe, roBopsIlel 0 MpUPOAe MaTepPUANLHBIX O0BEK-
TOB, IPUHAUICKALINX OOLICCTBEHHOM IIPaKTHKE.

[TonoOHBIH B3MIISAI, MIMPOKO PACTIPOCTPAHEHHBIH CETOTHS, TOPOXK-
JTAeT HOBBIE TIOCTAHOBKH BOIIPOCOB, OJTHAKO, IaXKe C yUYE€TOM HCTOpHYIE-
CKOTO U COIMaJbHOTO KOHTEKCTA, GHIOCO(US UK MHCTEMOJIOTHS Ma-
TEMaTHKH, WIA METOJOJOTHS, €CIM YTOJHO, JTOJKHA OCTaBaThCS pas-
MBILIIJICHHEM O AWUCLMIUIMHE, KOTOpas XapaKTepH3yeTcs Kak OJUH U3
TUTIOB MO3HAHUS, WM JUCIMITIIMHE, KOTOpast JaeT 3HaHUE.

Takoe ycnoBue HEOOXOOUMO JIsl TOrO, YTOOBI M30€XKaTh CIONI3a-
HUS Ha MPOOJIEMATHKY YUCTO COIMOJIOTHYECKYIO WM MCTOPHYECKYIO,
TO €CTb, AJISl TOTO, YTOOBI MPOAOJKATH 3aHUMaTbesl punocodueit. Co-
[IMOJIOTUSI HAyKH WMEeT B JEHCTBUTEIBHOCTH Cephe3HbIe aMOWITnH,
CTpeMsich 0TOOpaTh y (hritocopun HayKy Kak dKCKIIIO3MBHBIN MpeIMeET
VICCIICIOBAHMS, M HEKOTOPBIC €€ PaJMKaTbHBIC TEOPETH3MPOBAHHS 110~
HUMAIOTCS TOJIBKO TIOJ] TAKUM YTJIOM 3peHusi. UTOOBI BHIUTPAThH aKaje-
MHUYECKYI0 0aTalHio, COLMOIIOT MBITAETCS T0Ka3aTh, YTO HE CYIIECTBY-
€T HUYEro, YTO MOTJIO OBl CYHTAThCs OOBEKTUBHBIM 3HAHHEM, YTO BCE
3HaHWE COIUAIBHO O0OYCIIOBJICHO.

Jaxxe ecnu NpUHMMAaeTCs TOYKA 3PEHMS 3MHCTEMOJIOTHYECKOTO
MOJIX0JIa, TO BCE YK€ OCTAeTCs elle OJHO 3aMedaHue OO0IIero mopsjaka,
KOTOpPO€ HEOOXOJUMO CIeliaTh Mepes MOorpyxeHueM B (Quiocodckue
paccyxaeHusi. BecbMma CriopHBIM SIBJISIETCS TO, YTO MaTeMaTHKa JIOJDKHA
paccMaTpHuBaThcsa Kak COBOKYITHOCTb 3HaHUH.

Ecnu Ha mpoctoit Bonpoc «HUro Takoe matemaruka?y orBevaror «Ma-
TeMaTuKa — 3TO M3y4YeHHE ...», TO, OIyCKas HEOOXOIUMOCTh YTOYHEHMS
MHOTOTOUHSI, KOTOpPOE, BEPOSTHO, IOAPa3yMeBaeT MpEIMEThl H3y4YEeHHs
(uncna, QpyHKIUH, IPOCTPAHCTBO), HESIBHO MPU3HAIOT BCE TO, UTO BHYTPEHHE
TIPUCYIIIE CIIOBY «M3YYEHHE», & UMEHHO TOT (hakKT, YTO W3ydarh YTO-TO
O0BIMHO O3HAYaeT MPUOOPETATh KaKHE-TO 3HAHWS OTHOCHUTENIBHO H3ydaeMo-

* B ocobenHocTH cribHas mporpamma Jlasuaa Biypa (David Bloor), pac-
cmotpenHas B G. Lolli, Beffe, scienziati e stregoni, Bologna, Il Mulino, 1998.
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TO MpeaMeTa, ¥ MPEATIoNararoT, YTo 3TH 3HaHUs BepHBL. Bee 3tH npemorno-
YKEHUSI HESIBHO TTPU3HAIOTCS ¥ TIPU PACCMOTPEHUH MaTEMATHKH KaK HayKH.

OtBer, MEXIy TeM, MOT Obl ObITh W IpyruMm. Hauano morio Obl
3By4aTh Kak «MaremaTHka — 3TO KOHCTPYHPOBAaHUE ...», HalpuMmep,
KOHCTPYHPOBaHHUE AITOPUTMOB.

Maremarnka Moria Obl OBITH AKTOM CO3HMIAHMSA, & HE MOo3HaHus. B
9TOM Cllyyae TBOPEHHsI JOJDKHBI Obl OBITH MOHSATHBI, KAK MUHHMYM,
CBOMM CO3JIaTeJIsIM, HO 9TO HeE SBISiCTCS OOLICTIPU3HAHHBIM (DaKTOM,
OoJiee TOro, OTOXKIIECTBIISTh TBOPEHHUS (B TOM YKCJIC U MEHTAJbHEIC) C
WX 3HAHWEM HENB3S. DJTO CUHMTACTCS OIpeaesieHHOW (uiIocodcKoi
ommbKkoi’. B kauecTBe mpuMepa MpeACTaBbTe cebe MporpamMmy s
OBM, koTopas 3amylieHa TakuM 0o0pa3oM, YTO B3aWMOJEHCTBYET C
IpyrumMu 1 Moguduuupyercsi. CIycTss HEKOTOpoe KOJIMYEeCTBO BpeMe-
HU Ja)Ke ee co3jaTenb OyJeT He B COCTOSHUM CKa3aTh, YTO JIeNaeT Mmpo-
rpamma. [TomoOHasi BO3MOXHOCTh paccMaTpUBaIach OTIIAMH MEXaHH-
YecKOro HMHTeJUIeKTa HaunmHas ¢ A. TblopHHTa, OJHAKO OHA KaKeTcs
HEMHOT'O0 HEECTECTBEHHOW AJISi MaTeMAaTHYECKUX KOHCTPYKLHH, KOTO-
PBI€ IIOCTOSIHHO HAaXOIATCS MOl KOHTPOJIEM CO CTOPOHBI CBOMX TBOPLIOB
U MOIUQPHUUUPYIOTCS TOJNBKO MPH MOMOIIX SIBHBIX NEHCTBUH TEX, KTO
UX UCTIONB3YET.

MaremaTrka Moria Obl OBITH ONpEZieTieHa U KaK BUJ UCKYCCTBA, H
TOMY UMEIOTCS MHOT'OUNCIICHHbIE CBU/IETEIILCTBA.

DopMBI y MaTEMAaTHKa, KaK M y XyJOKHHAKA MK [103Ta, JOJDKHBI OBITH KpACU-
6b1 (I X. Xapou (G.H. Hardy)).

Ectp ozHa Belb, B KOTOPOH HEMAaTeMaTHKHA HE OTHAIOT ceOe OTYEeT, U ITO
MMEHHO TO, YTO Ha CaMOM JieJie MaTeMaTHKa MOYTH LETHKOM €CTh MPEAMET 3CTe-
tnueckuii (Konseit [[x.X. (J.H. Conway)).

5 «H}Ief{ O TOM, 4YTO Hallla Co3uAaTeiibHasA ACATCIBHOCTb TapaHTHUPYCT JIIH-
CTEMOJIOTHUECKHH JOCTYI K CO3AaHHOW KOHCTPYKIUH, SBISIETCS YCTAHOBJICHHON
OLIMOKOM, HECMOTPS Ha BCIO CBOIO MPHBJIEKATEIbHOCTh. HeT HUuKaKoil KBasukapTe-
3MAHCKOW TapaHTHU 3HAHUS B OTHOIICHUH TPOAYKTOB HAIICH MBICIUTEIBHON Jes-
TeNbHOCTHY, IUTHpoBaHo no S.J. Wagner, Logicism, in Proof and Knowledge in
Mathematics, non pea. M. Detlefsen, London, Routledge&Kegan Paul, 1992,
pp. 65-109. D10 3aMeuaHue BecbMa CIOPHO, B OCOOCHHOCTH, KaK YBHIUM, B OT-
HOUICHHH JIOTHIM3Ma, K KOTOPOMY OHO 0OpaIaercst.
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Memooonoeus

ITonoOHbIe 3asMBICHUS MOTJIM OBl Jake BBIpaKaTh (Pritocodckyro
MO3HIINI0, OJTHAKO 3Ta (uiocodus 3mech Obl M 3aKkaHUMBaNach. Ecim
MaTeMaTHKa — UCKYCCTBO, TO OHA M JIOJDKHA W3y4aThCs KaK MCKYCCTBO.
B sToMm cityuae camoe Gosbliiee, YTO MOKHO OBLIO OBl CIEIaTh, TaK 3TO
NPOJIOJDKHUTH PAcCyKICHUE HAa TEMY O TOM, MOXKET JIM MCKYyCCTBO TaKXkKe
JlaBaTh 3HAHUE.

MaremaTtnka Morna Obl Takke OBITH HCKYCCTBOM, €CIH €€ pac-
CMaTpUBATh KaK ONpPE/CICHHYIO TEXHUKY MM COBOKYITHOCTH TEXHHK H
WHCTPYMEHTOB. M, HaKOHeI], OTBET MOXET ObITh MHOKECTBEHHBIM. Ma-
TeMaTHKa SIBIISICT COOOM pa3HbIe BEIH: HAYKY, HCKYCCTBO U T.II.

Jaxe JOMyCTUB, YTO MaTeMaTHKa €CTh 3HAHHE, HEJb3s JOBOJIb-
CTBOBATBHCA TOJIbKO HAWMBHBIM 3HAUYCHHUEM 3TOI'O0 TEPMHUHA, IMOCKOJIBKY
OH UMEET MHOTOYHCIICHHBIC HIOAHCHl. ECIHM CpaBHUTH ClleAyIOIIEe BbI-
ckassiBanue M. IllTaitnepa (Mark Steiner)®:

INonarato kak manHOe (s puocoduu MaTeMaTUKH) MOJIOKEHUE, 4TO OO0JIb-
nrasg 4acTh JIIOAEH 3HAeT KaKHe-TO MaTeMaTH4eCKHEe MCTHHBI U, YTO HEKOTOpHIE
JIFOITM UX 3HAIOT MHOTO

¢ BeicKasbiBaHreM M. Kaitna (Morris Kline)’:

MaremMaTHKa — CKOpee He METOJ M He HCKYCCTBO. DTO COBOKYITHOCTh 3HAHHIA,
CoJIep)KaHNE KOTOPBIX MPHUTOAHO /I (DH3UKOB U CIICIIMATHCTOB COIIMABHBIX HAYK,
11t GUIT0CO(OB, JIOTHKOB U XY IOKHUKOB.

MaremaTrKa ecTh KapKac 3HaHUU 1 HE COACPKUT HUKAKO HCTHHBI,

TO MHEHUS, KaK BHJIUM, Pa3JIMYHEIE.

3HaHWE eCTh TaK)KE YMEHHUE, 3TO «HOY Xay» WM 3HaHHE IpoIle-
JIypHOE, TPOTHUBOIIOJIOKEHHOE 3HAHMUIO JEKJIapaTHBHOMY, KOTOpPOE
SIBJISIETCS 3HAHUEM (PAKTOB, BBIPAXKAEMbIM IMOCPEIACTBOM BhICKA3bIBa-
Hui. JlomosHUTENbHOE pas3iuuue BBeACHO ¢uiaocopamMu MexIy
«3HAHHWEM YEro-TO» M «3HaHUEM, Kak». «3HaHUe, KaK» He TpedyeT
(BO3MOXHO) YTOYHEHUS WM MPEIIOI0KECHHS MPUPOABI CYIIHOCTEH,

® Cm. M. Steiner, Mathematical Knowledge, Ithaca, Cornell Univ. Press, 1975.
7 Cm. M. Kline, Mathematics in Western Culture, Oxford, Oxford Univ.
Press, 1953.
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K KOTOPBIM HM3BECTHBIE WCTHHBI OTHOCATCA. 3HaHUE, 4TO «2+2=4»
(3HaHWE, KaK CIOXHUTH «2» U «2») He TpedyeT 00513aTEeTLHOTO ITOHHU-
MaHHUs, YTO €CTh «2», «4» U «+». 3HaHHE JKE YETr0-TO 03HAYAET, UTO
3TO YTO-TO €CTh TO-TO M TO-TO', M 3TO BHOBH BO3BPAIIAET HAC K BO-
npocy 00 OHTOJIOTHH.

¥ MmeroTcst HeKoTOpBIe (GHITOCO(CKIE MO3UIHH, KOTOPHIE, PACCYKIAS O 3Ha-
HUH, TBITAIOTCSA U30€XaTh HAMBHOTO IPEJCTABICHUS IMOKIOHHUKOB COOTBETCTBUS
WHTYUTHUBHOW ceMaHTHKe. TakoB, Hanpumep, nparmMatusM. OJHY U3 TaKuX IMO3H-
Uil BCTPETUM B MPE3CHTALMU HATypallu3Ma, a T0Ka YCIOBUMCS CIEAYIOIINUM 00-
pasoMm. Ecim mroqu roBOpAT «s 3HAIO, YTO...», TO OOBIYHO CCBUIAIOTCS, a)Ke He-
YMBIIIJICHHO, HA HEKOTOPOE IOJIOKEHUE BEIlel, U COBEPIIEHHO IPYroi ciryuai,
€CJIU JIFOJIM TOBOPSAT «sI 3HAIO, KaK...».
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5. AIIPUOPHU

Krnaccuueckast Toduka 3peHHs Ha MaTeMaTuKy, KOTopas JJIsi MHOTHX
MpeACTaBysieT co0ol (pyHIaMEeHTaTbHYI0 MOTHBAINIO (PHIIOCOPCKOTo MC-
CJIEZIOBaHUS, COCTOUT B TOM, YTO OHA TPENICTABISET CO00Il 3HAHWE, NMe-
IolIee xapakTep HeoOXOOUMOCTH M Hen30eXHOCTH. Takol Xxapakrep ma-
TEeMaTHKH, BUAUMO, «HE OT MUPa CEro», MOPOKAACT ONPEAEICHHYIO IIPO-
OJeMy corylacOBaHUsl €ro ¢ Oe3yCJIOBHBIM U NPHU3HAHHBIM aCICKTOM €¢
MIPUMEHUMOCTH K CAMOMY 3TOMY MHpY, KOTOPOMY OHa HE HPHHAAJICHKMT.
OtMmedaeTcst B 3TOU CBSI3U yOusUme vbtbili yCIeX e¢ MPIIOKEHUN WITH ee
nenocmuicumas >bpextuBHocTs . OGa B3rIAAa Bocxoaar K Ilnatomy,
KOTOPBIN paccyXaain Kak 0 00’KeCTBEHHON HaType MaTeMaTHKH (KTO el He
BJIaJIEET, HE MOXET OBITH OOTOM HITH TE€POEM, CITOCOOHBIM CITYKUTh Yello-
BEUECTBY’), TAK H O €¢ YHHBEPCAIHLHOM IPHCYTCTBHH BO BCEX HCKYCCTBAX
¥ BO BCEX BHJIAX MHTEIUICKTYaIbHOM e TELHOCTI .

Paznnune Mexy HeOOXOOUMOCTBIO U CIYy4alHOCThIO UMEET MeTa-
¢bu3HUecKyro NpUpoLy (KTO-TO TOBOPHUT — JIOTHUYECKYIO, B AHTUYHOM 3HAa-
YEHUHU JIOTHKH, HA3BaHUE KOTOPOH MPOMCXOIUT OT «JIOrOC» — «MBIIILIe-
HHE-KOTOPOEe-TIPOsIBISIET-ObITHE). C 3MHCTEMOIIOTMYECKON TOUKH 3pEHUS
¢unocodus pazpaboTana mapaiedbHYI0 Tapy: a-priori W a-posteriori.
OmnpezneneHye 3TUX AOMOIHSIOMMX APYT APyra TEPMHUHOB M HUX CBSI3b C
AQHAJIOTMYHON MeTa(U3NIeCcKON mapoil ecTb camo 1o cebe OeckoHeuHas
rnaBa urocopun’. OXHO U3 HCXOTHBIX ONpPENEICHHl COCTOUT B TOM,
YTO HEKOTOPOE YTBEPIKICHUE ECTh a-priori, €CIM OHO MOYKET OBIThH TI0-
3HaHO Oe3 oOpamieHus: K onbITy. Takas BO3MOXKHOCTb HE JOJDKHA, OJ-
HAaKO, IMOHMMATHCSA B CYOBEKTHBHOM CMBICIE W YK COBCEM HE B TOM
CMBICTIE, YTO 3HAHWE MOXXET OBITh MOJydeHO Oe3 EIMHOTO OIBITa.
WM. KaHnT oT™Medal1, 4To BCE TO3HAHNUE HAYMHAETCS C OMBITA, HO U3 3TOT0
HE CNEJyeT, YTo BCE 3HAHHE MPOMCXOIMT M3 ombITa’. Kpome Toro,

' Cm. E. Wigner, The unreasonable effectiveness of mathematics in the natural
sciences, in Communications on Pure and Applied Mathematics, 13, 1960, pp. 1-14.

% 3akonei, 818.

3 Pecnybnuxa, 523.

* Cm. Henasuuit coopunk New Essays on the A-priori, nox pen. C. Peacocke
u P. Boghossian, Oxford, Oxford Univ. Press, 2000.

> Kpumuka uucmozo pasyma, B1.
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HEIb3sl CChUTATHCS HA TO, YTO BO3MOMNICHO 3HATH, YTOOBI HE TIONACTh YXKE
B MeTapU3UUECKYIO JUCKYCCHIO TI0 MTOBOAY Pa3IndHs MEXTy BO3MOXK-
HOCTBIO W HE0OXOMMMOCTHI0. OTmpeaeeHHbI KOHCEHCYC, KaKeTCs,
CYIIECTBYET IO MOBOJY YMECTHOCTH CCBUIOK Ha TO, YTO TPEJICTABISET
co00¥ TOCHeTHUH apryMeHT, Ha KOTOPBIH Omupaercsi 00OCHOBaHHE
WUCTHHHOCTH KaKOTO-TO BBICKa3bIBaHWs. HekoTopoe yTBepiIeHHe eCTh
TOTHa a-posteriori, eCaM €ro WCTHHHOCTh WU JIOKHOCTH 3aBHCHT OT
ombITa. B MPOTHBHOM CiTy4ae OHO ecTh a-priori.

B duocodckoit Tpaauinuu CymecTByeT pasjieinsieMoe OOJIbIINH-
cTBOM (prs10cO)OB MHEHHE O TOM, YTO MATEMAaTUYCCKUE BHICKA3bIBAHMUSI
MOJIAral0TCs a-priori, MOTOMY YTO OHU HECYT B ce0e HEKOTOPYIO HEOoO-
XOAMMOCTB, KOTOpasi HE MOXKET OBITh MPOU3BEJCHHOW M3 OMbITa’, a
MOYXeT OBITh, TOTOMY, YTO OOOCHOBaHNE MaTeMaTHYECKHX BHICKa3bIBa-
HUI nipeicTaBisieT co0oii cCKopee A0Ka3aTeIbCTBO, YeM HaOJII0JeHHE.

®duocodbl TOKHBL OBITH U B CAMOM Jielie OJiaroJapHbl MaTeMa-
THKE, MIOCKOJIBKY 0€3 Hee MHOTHE U3 HUX OCTAUCh Obl O3 paboThI Wi
Jake He Havyaiu Obl 3aHUMathbest puiocoduei. I'ne Haiinercs eme ciy-
Yail CTONb K€ 3HAYUMBIM AJIS MO3HAHUS, Al KOTOPOro MMejcs Obl
CMBICII 00CYXJaTh UCTUHBI allpHOpPHBIC, HE MOAJICKAIIUE [IEPECMOTpY,
abcomoTHbIe? MOXET OBITh, B JIOTHKE, HO JIOTUKA PacTBOPSIETCS B IIy-
CTOM aHaNTUTHYHOCTH. MaremaTuka ke cuuraercs (M Bcerga Cumra-
Jlach) HCTUHHBIM 3HAHHEM.

ConpHKOCHOBEHHE C PEabHOCTBIO MOKET HMETh MECTO B MaTeMa-
THKE Kak B OOOCHOBAaHMM aKCHOM, TaK W MpPU MPOBEPKE HEKOTOPHIX
CIIEZICTBUI, HO 3TO COOTHECEHHE, KaKeTcs, He HOCUT OCHOBOIIOJArar0-
mero xapakrepa. OHO CITyXHT, B KpalHEM Cllydae, HHAUKAaTOPOM aJIeK-
BaTHOCTH MJIM YMECTHOCTH HEKOTOPBIX HccienoBaHui. OOmenpuHs-
TBHIN B3I/ HA MaTEMaTHKY MCKIIOYAaeT TO, YTO OHA JIOJDKHA OBITH Bep-
HOW Ha OCHOBE ONBITA WJIM MOTJIa OBl OBITh UM (anbcudunmpyema. Ca-
Moe OoJblee, OMbIT MOACKA3bIBaeT HOBBIM THI MaTEeMAaTHKU. DTO Kak
pa3 OIMH M3 IOBOJOB IUISi M3YMIICHHUS, KOTOPOE COIPOBOXKIACT ee
ycniexu. Ecnm mpeanonaraercs anpHOpHBIA XapakTep MaTeMaTHKH, TO
HpesIcCKa3yeMo BO3HHKAET BOIIPOC 00 ee naearbHOi TapMOHUH ¢ MUPOM
ciydaitnoro. Eciu yTBepkIaeTcs, 9TO OHa MPOMCXOJHUT «OT MHUpa ce-
ro», To Tpedyercss 0OBACHUTD MPUCYIINI €if XapakTep He0OXOJMMOCTH
WJIM HE3aBUCUMOCTH OT OIIBITA.

6 Kpumuxa uucmoeo pazyma, B14-15.
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6. PEAYKIIMOHU3M

OyHpaMeHTaNbHbIe MeTaQU3MYECKHE BOIIPOCH], BEYHBIE BOIIPOCHI
¢unocopun umeror BUI «YTo Takoe ...7», HANpUMeEp, YTO TaKoe
xu3Hb? Yto Takoe uncina? [1o100HBIE BOMPOCH MOKHO COIOCTABHUTH C
aHAJIOTUYHBIMH, KOTOPHIE 3a/1aBaju cebe mepBoObITHEIE Moan. YUTo Ta-
koe Connue? Yto takoe rpom? Bompockl MOBEPXHOCTHBIE, MOKET
ObITb, UpEe3BBIYAHO HAaUBHbIE, HE COBCEM SCHBIC, OCHOBAaHHbIC HA CTpa-
X€, THIMYHBIE IJIsI MY)KUYMH M JKEHILUH, 3aTePSIHHBIX TAe-TO 0e3 pecyp-
cOB M 3HaHW. VIM HYXHBI OBUIM MpPSIMBIC OTBETHI, TOCKOJILKY OHU HE
UMeNT HUKAaKUX MO3HAaHWH, C KOTOPBHIMH YCTaHaBIHMBAJIMCh OBl OTHO-
nreHusi. OTBEThI JJOJDKHBI ObLTH OBITh BBIPAXKEHBI Ha SI3BIKE WX KaXJIO-
JHEBHOT'O OIBITA, HO TOT SI3bIK TOBOPHMJI TOJIBKO O BELaX, HAXOSIINX-
cs1 B oOuxoze. KTo-To M3 HUX MOTI' OTMETHThH JaXKe CXOJCTBO MEXKIY
MOJIHMEH M HCKpPaMHU OT COyJapeHHs KaMHeW, HO €CTh JIM KaMHHU Ha
He6e? He yIMBHTENIBHO, YTO TIEPBBIE OTBETHI BBOAMIN OOra-TBOpHA' U
JyXOB, U OTPOMHOE KOJHYECTBO APYTHX MOMOOHBIX CYIIECTB, XOTS U
MOX0XHX HA TeX, KTO BO IUIOTH, HO BCE-TaKH OTJICJICHHBIX OT HUX. Tak,
Hanpumep, rpoM — 310 fOnuTep, KOTOPBIA BOPUHT.

Jaxke MpenmnonoxuB Pe30HHOCTh WM €CTECTBEHHOCTb ATHX BO-
MPOCOB, MBI C TPYAOM JOLUIA A0 NPU3HAHUS, YTO OHHU HE JOITyCKAIOT
NpPSMOTO OTBETa WJIM, BO BCSIKOM CIIydae, OTBETa, CHOPMYIMPOBAHHOTO
Ha OOBIJCHHOM sI3bIKe. MOXEM OTMETUTH elle, YTO (PYHKIHUs 1000-
HBIX BOIPOCOB 3aKJIIOYAETCS B TOM, YTOOBI MPUBOJIUTH K JIPYTUM BO-
npocaM. bel1o BeICKa3zaHO MHEHHE, K IpuMepy, uTo Bonpoc Kanra «kak
BO3MOXKHA MaTeMaTHKa?» MHTEPECEeH TeM, YTO OH, BO3MOKHO, IPOJIH-
BAeT CBET Ha JIPYIyI0 B3aWMOCBS3aHHYIO MPOOJIEMY, B JEHCTBUTEIBHO-
CTH ropasfo 0ojiee BOKHYI0, & UMCHHO, «IoYeMy (JIJI1 MHOTHX) Mare-
MaTHKa TaK TpyJHa (HEBO3MOXKHA)?».

BrIpaxkasich HayYHBIM S3BIKOM, TH TOSICHEHHSI BBOJSAT MPOOIIEMY
PEeLyKIMOHNU3MA, 110 KpaiiHe Mepe, B OTHOIIEHMHM HAaWBHOI'O 3HAHUS

1 .
B opurunaie ucmnons30BaHo ciioBocoderanue un dio fabbro, uto siBnsieTcs
Urpou cioB — 6or-ky3Hel (TBopelr) (IIpUM. IEPEBOIUUKA).
77



Dunocoghusi mamemamuru. Hacieoue 08aoyamo2o CMoIenus

WM 3]JpaBOTrO CMbIcia. TepMUH «PEAyKIIMOHU3MY» BOOOIIE HCIIOJIb3Y-
eTCS JUIsl OTHOIICHUS MEXKIY TCOPUSIMH WM HAYYHBIMH AWCIHMIUIAHA-
MH, K TPUMEPY, KOTJa XUMHUYECKHE SBICHUS OOBSCHSIOT C MOMOIIBIO
¢u3nyecknx 3aKoHOB. Vcmonbp3yeTrcs OH TakKe W MO OTHOIICHHIO K
HEHAyYHBIM WJIH JOHAYYHBIM HJICSM M BEPOBAaHUAM. THUNUYHBIA MpPU-
Mep PEIyKIMOHUCTCKOW AUATPUOBI — JIUCKYCCHSI O TOM, MOXET JIU CY-
IIECTBOBaTh, U KaKUM 0O0pa3oM, IMCUXOJIOTHsS 3IPaBOTO CMbICIA IPH
HaJMYUHA KOTHUTHBHOU HAYKH C €€ BBEIYUCITUTEIBHBIMA B HEHpodHu3mo-
JIOTHYECKMMH MOJIEIIAMHE .

Ecim MBI maeM OOBSCHEHHWE JKENTOrO IBETa B TEPMHUHAX JITHH
BOJIH, TO MOKEM JIM CKa3aTh, YTO >KENTHIM I[BET CYIIECTBYET, YTO ATO
OJlHA W3 BEILIE, O KOTOPO Mbl UMEEM 3HAHUS, WM K€ JOJDKHBI CKa-
3aTh, YTO OH MCYE3 U3 IOJIS 3PCHUS OHTOJOTMH M3-3a PEIYKIUU U 00b-
sicasieTcst BHE ee? OHTONOTHS MonuuImpyeTcs Mpu mporpecce Hayk?
Jltobast Hay4yHass TeOpUsI OTBEYAET HA BOMPOC «UYTO TAKOE ...» WIIH XKe
JUIIaeT ero cMeicia? MHEHHUS pacXosaTcs MO ATOW MpodiieMe, KOTo-
pasi, OJTHAKO, SIBJSICTCS] LIEHTPAIbHOM B OTHOUICHUM MPU3HAHUS JICTH-
THMHOTO TIPOCTPAHCTBA JJIs OHTOJIOTHYECKHUX PacCyXIeHUM u s u-
JI0CO(UHN MaTEMaTHKH B OCOOCHHOCTH.

Ilo3ummu MO 3TOMY BOIIPOCY BeChMa MPOTUBOPEUMBEI U HEIOCIIC-
JIOBaTeNbHBl Jake II0 OTHOIIEHWI0 K camuM cebe. K mpumepy,
H. I'yamaH nononHseT uuraty, NpUBEACHHYIO Ha cTp. 70, ciaeayomum
3aKJIIOUYCHUEM

Ortcrona crenyer, 9to cepbe3Has Guocodust MaTeMaTHKH JOJDKHA yIIOBJIe-
TBOPATH NMPUHLUIY O0ObEKTUBHOCTH. 1Ha4ye roBopsi, HE JI0JDKHA OTpULATh 00BEK-
THUBHYIO JAEHCTBUTEIIFHOCTh HU B OJJHOM acCIeKTe€ MaTeMaTH4eCKOH AeATeNbHOCTH,
KOTOPBIi nMel ObI €TI0 C peabHOCTBIO Ha MPAKTHUKE.

H.T'yaMdsH yTBepKAaeT, YTO TEOpHs O MPHUPOJE MaTepHaTbHBIX
00BEKTOB — MOJICNb, C KOTOpO# (prmocodprm MaTeMaTHKu HEOOXOIMMO
HUOTU B HOT'Y, — JOJI)KHA MIPU3HABAaTh B KAaUCCTBC CBOMX NAaHHBLIX BCC aT-
pHOYTHI, KOTOPhIE UMEIOT MPU3HAHHOEC 3HAYCHUE B HAIIMX OOBIYHBIX
pasroBopax o Takux oObekTax. OH paccMaTpuBaeT WMEHHO CiTydai

> Cm. S.P. Stich, From Folk Psychology to Cognitive Science, Cambridge,
Mass., The MIT Press, 1983; uran. nepeson Dalla psicologia del senso comune
alla scienza cognitiva, Bologna, 11 Mulino, 1994.
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Peoyrkyuonusm

(GKENITOTO I[BETa» WM 3aKJIF0YAeT, YTO OOBSICHCHHWEC B TEPMHHAX JJIUH
BOJIH HE YCTPaHSET LBETa, a UMeeT dPPEKT MpUaaHus 0ObEKTUBHOTO
CoZIepKaHUs HAIIUM [IPUBBIYHBIM PA3rOBOpaM O L[BETaX.

Omnako, paccMmarpuBas cirydail Mmatematuku, H. ['yaMaH, Kak MBI
YBUJMM B JalibHelIeM, 3a0biBacT 0 cBoeM npumepe. OH yTBEpIKIaET,
YTO OCHOBHBIC TE€YCHHUs (UWIOCOQUM MATEeMaTUKU HE COOJIIONAIOT €ro
NPUHIUI, U TOJEMU3UPYET MPOTUB KPUTHUKHU peaiu3Ma CO CTOPOHBI
morunu3Ma. JIJs JOTUIU3Ma TEOPEMBI SBIISIFOTCS UCTHHAMH, COJIEepIKa-
HUE KOTOPBIX HE 3aBUCUT OT ACSITEIBHOCTH TEX, KTO UX JIOKa3bIBACT.
Oto ycrpauBaeT H.I'yamMdHa, MOCKOJBKY, MO €ro MHEHHUIO, TaKOBO
BIICUATIICHHE, KOTOPOE MAaTEMAaTHUKH IOJIYdJaloT B CBOCH padoTe, TaKoB
OTIBIT, KOTOPBIM OHU MMEIOT, MO WX 3asBieHusM. Ho mis morummsma
qyclia He CYIIECTBYIOT KaK pedibHbie 00bekmbl, K KOTOPBIM TIPUMEHS-
IOTCSI CBOWCTBA, BBIPAXKEHHBIE TeopemMaMmu. He cymiecTByer obiacTu
CYIIHOCTEH, K KOTOPBIM 3TH TEOPEMBI OTHOCATCS. TE€0peMBbl HCTUHHEI B
CWIIy MX BHYTpPEHHEH CTPYKTypbl. [Ipu pacmmpenun ornpeneneHuii 00-
Hapy>KUBaeTCSd TOJBKO JIOTMKAa. Takoil MOBOPOT HE YCTpauBaeT
H. I'ynMdHa, TIOCKONBKY MaTeMaTHKH TOBOPAT 00 oOBekTax. 37ech
MOXHO OBLIO OBl YBUACTH CIIy4al PEAYKIMH, TMOJOOHBIA CUTyaluu C
KENITBIM I[BETOM. Penykiusi nmaeT oObEeKTHBHOE CO/epKaHWe MaTeMa-
THKE — UIMEHHO TaK U gymai . dpere — oJJuH U3 TBOPIOB JIOTHIIA3MA.
Jns H. TynmoHa ke HempuemieMo, 4To B (QUIOCOPHH HE TOBOPUTCS
Oonee 00 00BEKTAX, KAaK O HUX TOBOPAT MaTEMAaTHKHU.

CTOUT OTMETHTH, YTO PEAYKITMOHW3M JIOTHITU3MA TIPEIACTABISCT
c000¥1 TOJNBKO OJIHY U3 BO3MOXHBIX TOYEK 3PCHUS HAa OTHOIICHUS MEXK-
Iy JIOTUKOM M MarteMaTukoil. Tema 3THX OTHOIICHWH OyAeT OJHOHN U3
OCHOBHBIX B TIOCTIeytomieM 0030pe. 3aBUCHMOCTh HITH HE3aBUCHMOCTh,
WICHTUYHOCTD WM B3aUMHAs TY>KI0CTh, TPHOPUTET OHOW HAJ APYTOH
MOTYT JIaTh KJIFOY JUIS BepU(UKAIUU 3HAYCHUS, KOTOPOE MPUIAHO aB-
TOHOMHOCTH MAaTE€MAaTHKH B PSAY HUHTEIUIEKTYAJbHBIX NEATEIbHOCTEU
geoBeka. JTa TeMa MepeceKaeTcsl ¢ TEMOU MPOUCXOXKISHUI. Marema-
THKa, CBEJCHHAS K JIOTUKE, YTPAUUBAECT CBOC HCTOPHUECKOE MPOUCXOXK-
JIeHUE U TpUoOpeTaeT YHUBEpCaIbHOE 3HAYCHUE, KOTOPOTr0 MaTeMaTH-
Ka, CBSI3aHHAs C IPYTUMU JIEATEIbHOCTSIMU MM KOMIIETEHIUSMHU Y€JI0-
BEKa, MOXKET U HE UMETh.
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UYro ke KacaeTcs MPUHIUINA OOBEKTHBHOCTH, TO, KaXeTcs, MO
muenuto H. ['ynManHa, HU onHa (uitocodusi eMy HE COOTBETCTBYET, €C-
JIM TOJIBKO HE MpU3HATh OyKBaJbHBIM 00pa3oM BCE CYLIHOCTH U COCTO-
sHAA (BKITIOYasl CYIIECTBOBAHHE), O KOTOPBIX MaT€MAaTHKH TOBOPAT,
CCHUTAsCh Ha CBOH OMBIT pabOTHL. B 3TOM ciydae «oKenTwIi» (BooOIIe,
€ro SKBHBAJICHT) HE JOJDKCH OBITh 3aMEHEH «IJIMHOM BOJHBD» (€€ IKBH-
BaJICHTOM), T.€. PEIYKIIHs HEelTprueMyema.

B mono0HOW «onTHKE», BUAUMO, S3BIK (GUIOCOGUN JTOIIKEH OBITH
WCKITIOYUTEIBHO OOBIYHBIM SI3BIKOM, SI3bIKOM MPAKTHKH, HE MOJBEPTHY-
Toi aHanuzy. TpyaHO cKaszaTh, Kakyro (WIOCOPHI0 MOXHO CO3JaTh
TakuM 00pa3oM, 32 UCKIIIOYCHUEM, TIOXKATyH, BapHaHTa CBEJICHHS €€ K
OIMCAHMIO TOTO, YTO JIIOJM JENA0T WM, JIy4llle CKa3aTh, TOBOPAT O
TOM, YTO JeNatoT. EMUHCTBEHHBIM 0JIaropa3yMHBIM PELICHHEM B 3TOM
ciydae anst guimocopuu Oynmer coOcTBeHHas penykuust (explaining
away), omHaKo ke (rmocodus mMeeT CBOM MpodheCCHOHATBLHBIN JIeK-
CHUKOH M XOYET, YTOObI OH OTJINYAJICs KaK OT OOBIYHOTO, TaK U OT HayY-
HOTO.

C npyro#t cTOpOHBI, MPUHIUI OOBEKTUBHOCTH, HECMOTPSI HA €ro
MOJIC3HOCTD JIJISl CPABHEHUS PA3IUUHBIX (PUIOCOPCKUX MO3MIIUHI, MTPEI-
CTaBIISIETCS 110 CYIIECTBY COMHHUTEIbHBIM. Tpe0oBaTh, YT0OH (uiI0Co-
¢us W3HAYANBHO TpH3HABANAa 3HAYEHHE OIPEEIICHHBIX 3JEMEHTOB,
3HAYUT yXKE CIIENIaTh BHIOOP B OTHOIICHUH UCKITIOUUTEIBHON BaKHOCTH
TaKuMX 2JIEMEHTOB, Kak, Hampumep, H. ['ynmMaH moctymaer B ciyyae c
TaK Ha3bIBaEMOW OOBIZICHHON MPAaKTUKON U APYTUMH acleKTaMH, BbIjie-
JICHHBIMU HM.

Ounocodekne moszunum, noxoxkue Ha moxxox H. ['yamdHa, co-
CTaBISIOT AHOPAaMy HOBBIX NPEAJIOKEHUH U TeueHui puiaocodhuu ma-
TEMaTHKH, KOTOpbIe ChOPMUPOBAITHCH HaunHas ¢ 1970-x rosos”.

3Ton ny6nukaiuu ctatbu H. ['yiM3HA cOBMagaeT ¢ roJoM myOaHKaIUU CTa-
11 Xepia (R. Hersh), kotopas oGcyxnaercs nanee.
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7. HOBBIE TEHAEHIINU

Bmiote 10 HeZaBHETO BpEMEHH Ka3aloch, YTO MMEIOIIUECS BO3-
MOYKHOCTH 47151 popMupoBaHus (HHIIOCOPCKOTO B3IIIAAA HA MATEMATHKY
OrpaHn4YeHbl H, 0ojee TOro, ucuepnansl (110 MHEHHUIO TeX, KTO CUUTAI
CBOMIM JOJTOM TPEIOKUTE OMpezesieHHoe oOHOBiIeHne (uiocohuu
maTemaTuku'). JIOTHIN3M, HHTYHIMOHM3M ¥ (OPMATH3M OBLIH MOJY-
YeHBl B HACJEJICTBO OT (DyHIAMEHTAIBHBIX IIKOJ Hayaja JBajalaToro
Beka. OTH QmIocouu MPOUCXOAUIN OT MPOrpaMM, cHOpMyITMpOBaH-
HBIX BHYTPH CaMOWl MaTeMaTHKH, M 3TO OBbUIO OAHOM M3 MPHYHH WX
ycrexa, UX OPUHATHS CO CTOPOHBI MaTeMaTHKOB WIIH, IO KpalHeH me-
pe, TOro, 4TO OHH OBbLITM 3HAKOMBI HM H, BO3MOXHO, TOHATH UMH. OHU
BHITECHWJIM TIPOYHME TPaJUIMOHHBIE CIOCOOBI (PHUIOCO(DCTBOBAHUS O
MaTeMaTHKe, KaK MPOLIeIINX BEKOB, TaK U MX BpeMeHH. Maen npyrux
dunocodoB, B ocobeHHOCTH (paHIy3cKnX, Takux, kak ®. [omcer’,
HaXOJISIINXCS HE HA TICPBOM IUIaHE B MATEMAaTHYECKOM MHpE, KaHYJIH B
0e3BeCTHOCTD U 3a0BeHHE, IPUUEM Ja’ke ¢ HEKOTOPBIM MIPE3PEHHUEM.

[lepBass wacTh CTOJNETHS CTajla MEPHOJOM MaTeMaTH3UPOBAHHOM
AMHUCTEMOJIOTUH. PaccykJeHns 0 MaTeMaTHKe JOJDKHBI OBUTM IPOBO-
JUTHCSL C TIOMOIIBIO HHCTPYMEHTOB M MOHSTHH MaTeMaTHKH, BO3MOX-
HO, aHAJIOTUYHO monaxoxy ['mnsbepra kak u3ydenue GpopmManbHOU Teo-
pHH, WM KaK XOpOIIO OOOCHOBaHHAs paJMKalbHas PEKOHCTPYKIHS,
Kak B MHTyHIIMoHu3Me Bpayspa. [Ipu 3ToM 1 popMann3M HCHoIb30Bal
MOHATHSI MaTeMaTH4ecKOi TEOpUH, a UIMEHHO — TEOpUU (popMasIbHBIX

' R. Hersh, Some proposals for reviving the philosophy of mathematics, in
Advances in Mathematics, 31, 1979, pp. 31-50, nepeneuarano B New Directions in
the Philosophy of Mathematics, non pen. T. Tymoczko, Princeton, Princeton Univ.
Press, 1998, pp. 9-28. Cm. Taxxke P.J. Davis, R. Hersh, The Mathematical Experi-
ence, Basel, Birkduser, 1981; wuran. nepeox L ’esperienza matematica, Milano,
Comunita’, 1986 u 6onee nozauss R. Hersh, What is Mathematics, Really, Oxford,
Oxford Univ. Press, 1997; utan. nepeson Cosa e’ davvero la matematica, Milano,
Baldini&Castoldi, 2001.

CMm. Ferdinand Gonseth, Les Mathematiques et la realite, Paris,
A. Blanchard, 1936.
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CHCTEM, BJIOXHOBIIIICS aKCHOMATHYECKHM ITOCTPOEHUEM TEOPHH |
OMHpaJICs Ha HUX.

OTOT mepuoj 3aBeplICH, U HE MOCIEAHEH MPUYMHOM 3TOro OBLIO
pa3odapoBaHue, TIOCIEIOBaBIIee 32 IPOBAIOM IIporpaMMbl I nibpbepra,
Ha KOTOPYIO OYEHb PACCUUTHIBAIH €r0 COBpeMeHHHUKH. CeroaHs Apyrue
MOJXO/BI BBIIUIM Ha cueHy. OfHU UMEIOT (MJIH MPETEHAYIOT Ha TO, YTO
MMEIOT) B Ka4eCTBE TOYKU OTCUETa aKTyaJbHOE COCTOSHHUE MaTeMaTH-
ku. OHM TOXe, TpaBna, APYTUM, OTIIMIHBIM 00pa3oM, HarpyKeHbl MaTe-
MaTHKOH W MpOOYIOT BECTH ¢ Hel pa3roBop. Jpyrue BHOBb JAOT MECTO
TeMaMm, polieMaM U MOAXOAaM K UX OOCYKICHHIO, CBOWCTBEHHBIM (H-
J0CO(CKON TpaaWI|MK, KOTOpas MPEANIecTBOBala KPU3NUCY OCHOBAHHIA
MaTeMaTHKH, TOPOIUBIIEMY MAaTEMaTHYECKHE IPOrpaMMBbL. DTa TpaIuLus
BCErJla paccMaTpUBalia MaTEMaTHKy KaK TeMy 0COO0ro MHTepeca 1 BUAEIa
€e WM Kak mpoOiieMy, Wik Kak mojens. OIHaKo ocTaeTcs B3awMHas
OTUYXJICHHOCTh HccaenoBannii. OIHN UMEIOT CKyIHBIC (Qrutocodckue
JIOCTOMHCTBA, APYTUE — MaJIbIi HHTEPEC JIJIsl MAaTEMaTHKOB.

Kor/ia oKoJI0 TPUILATH JIeT TOMY Ha3ax ObUI HAYaT MOXOJ IPOTHB
TOCIIOJICTBA KJIACCHYECKWX HANpaBICHHWH JIOTHUIM3MA, (opManu3ma u
WHTYUIIMOHN3MA, TH IIKOJbI OBUTM OOBSBICHBI OCCILIOAHBIMH U OT-
JKUBIIUMH CBOW BeK. OfHAKO OBbUIO OBl MPEYBEIMYCHUEM CKa3aTh, YTO
OHH TIPEBPATWIINCH B 3a0allb3aMUPOBAaHHBIE MyMHUH. DTH TEYCHUS MO-
TUQHUINPOBATUCH, XOTS, KOHEYHO, KAKA0E U3 HUX OCTABAIOCH BEPHBIM
CBOMM COOCTBEHHBIM OPUTHHAJILHBIM NpearnoioxeHusmM. bomee Toro,
OHH TIPOAOJDKAIH CTUMYJIMPOBATh HOBBIE MccienoBanus. Omubdka, Ko-
TOpasi BMEHAJAach UM B BHHY, 00yCIIOBIIEHA COBCEM HE YCTapelIOCTHIO
ATUX HANPABJICHUN, OHA ObUTa M3HAYAIBHOU, IEPBOIIPHUUUHHOMN, CBOETO
pola «IepBOPOAHBIM rpexom». Peub muta 00 ommO0YHOM MOMCKE OC-
HOBAHHUW, TO €CTh 00 OMMOOYHOM J>KENaHWU OOECHeYWTh TBEPAYIO U
OKOHYATENIbHYI0 0a3y sl JOCTOBEPHOCTH M HAJECKHOCTH MaTEMAaTHKH.
[TprunHa nog0OHOM KUBYUYECTH 3TOM OMIMOKK Obljla Ha3BaHA U 3aKJIIO-
yajnach, 0 MHEHHMIO JUAarHOCTOB, B HCIOJIb30BAHUM MAaTEMAaTHYECKOU
JOTUKY (OOBHMHEHHE, MEXKIy MPOUNM, O€30CHOBATEIHLHOE B CIydae UH-
CTOr0 HMHTYHIHOHH3MA). [lefiCTBUTENIBHO, yCIIEXW 3THUX IIKOJI CTajIH

3 .
OpuruHa HacTOsIIEH KHUTH Ha UTAJBIHCKOM SI3bIKe OBLT U3/1aH Ha pyOe-

ke XX 1 XXI BeKoB (IIpUM. HAYYHOTO PellaKTopa).
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BO3MOXKHBI Oarofaps papUHHPOBAHHOMY HCIOJIB30BAHUIO HHCTPY-
MEHTOB MaTeMaTU4YeCKOW JOTMKH. VX OTBETHI OBUIH, CIIEOBATENBHO,
BCEM YeM YTIOJHO, HO TOJIbKO HE MPSIMBIMH, OBUIH TPYIHO MOHHMAaec-
MBIMHU U TIOOTOMY ObLIN OOBSIBIIEHBI IMyCTBIMH .

Heo0xoauMo MpH3HATH, YTO UX JACATENHLHOCTh MPOM3BENA HEUTO,
YTO Majio MOXO0XE Ha KIACCHYECKYI0 MAaTeMaTHKy, HEYTO, YTO HE MO-
KeT OBbITh JIaXKe CIPOCIMPOBAHO HEMOCPEACTBCHHO Ha €& MpoOJieMBbl.
MaremMaTuKu He IMpU3HaBaJId 3THU UCCIICAOBAaHUSA HU B UCXOJHLIX II0-
ChUIKAX, HU B HCIOJB3yeMbIX MeTonax ((opmann3oBaHHBbIE J0Ka3a-
TCJIbCTBA, HAIIPUMEDP, UKW HOBBIC UHTYUILIUOHUCTCKUEC KOHI.[CHHI/II/I). Co-
3AaHHBIC CHUCTEMbI OCHOBAaHUI MATEMATHKH CJENalld TO, YTO OXHJa-
JI0Ch OT r1ocohckoii paboThl, TO €CTh TO XK€, YTO JJIMHBI BOJH JIe/a-
10T 10 OTHOIICHHUIO K I[BETaM: OHM TPUBEIH K UCUC3HOBECHHUIO MaTeMa-
TUKU. Pe3yiabpTaT 3aKOHOMEpHBIN, MOTOMY YTO MX LI€JIb HOCUJIA HE Jie-
CKPHITTHBHBIA U JJake HE HOPMATHBHBIN (32 UCKITIOYCHUEM HUHTYUIIHO-
HU3Ma) Xapakrep. JOTo Oblia ocoOcHHas paboTa, MoJO0HAsT OJICBAaHHIO
CHENUATBHBIX OYKOB, KOTOPBIC TIO3BOJISUTH BUJICTh TOJIBKO MOJEKYJISp-
HYIO CTPYKTYpY, & HE TO, YTO BUIHO OOBIYHOMY TJa3zy. B 3ToMm ciyuae
«OKENTHII» OOJBINIC HE BUJICH, 3aTO BUIHBI JPYTrUe HHTEPECHBIC BEIIH.

OHaKO HUYTO B 3TOM MHUPE HE CYIIECTBYET 000c00sIeHHO. CUCTEMBI
OCHOBAHHI MaTEeMaTUKH CYIIIECTBOBAIM U UMEJIH OTPE/ICTICHHbBIC OTHOIIIC-
HUS ¢ MaTteMaTukoil. OUmocodbl paccykIanu 0 HUX, U B ONpe/eTIeHHBIX
KOHTEKCTaX, MHOTTIA TAKXKE W B TMPETMOJABAHHHU, STH CUCTEMbI 3aMCHSITH

¢ PaccMoTpuM 3TH MIKOMBL, HO Oe3 yriayOJaeHus B TeXHUYeCKUe aetanu. Jis
TeX, KTO IyBCTBYET ceOsl B COCTOSIHUM pa300paThCs, IPUBEIEM TOIBKO HEKOTOPHIE
TEMBI, B OTHOIICHUH KOTOPBIX JIOTHUECKHE HCCIIENOBAHUS MO YKPEIUIEHHIO OCHO-
BaHHH MAaTEMATHKH JAK CYIIECTBEHHBIC PE3yJbTaThl BO BTOPOW MOJIOBUHE JBa-
JIIATOTO BeKa: aHAJIHM3 KOHIICTIIIMU MPEIUKATUBHOCTH, HAMIYYIIAM 00pa3oM mpe-
crasiennsiii B E. Nelson, Predicative Arithmetic, Princeton, Princeton Univ. Press,
1986; Taxke KOHLEMUUS «OECKOHEYHO MAajoro» B HECTAaHIApTHOM MaTeMaTHKe,
KOTOpas SIBISIETCSI KPacoil M TOPAOCTBIO JIOTHLIM3MA; 3aTeM, JIOTHYECKUH aHaIn3
Pa3HOOOPA3HBIX Pa3/IeiOB MATEMAaTHYECKOTO aHaJIH3a; TeOPHUs OOJIBINNX KapIrHa-
JIOB; U3yYCHUE MHTYHIHOHUCTCKOM MaTeMaTHKH, U Yero CM., K mpumepy, Meta-
mathematical Investigations of Intuitionistic Arithmetic and Analysis, 1mon
pen. A.S. Troelstra, Berlin, Springer, 1973 u T.1.; U, KOHEYHO, HEOOXOAUMO OTME-
TUTh (hrnocopckoe OOHOBIICHHE JIOTHUIIM3MA B yike UT. M. Steiner, Mathematical
Knowledge.
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MaTeMaTHKy MM IPENOTHOCHINCH KaK HeKasi COBEpIICHHAs MaTeMaTHKa C
JIOKHBIMH ¥ OTIACHBIMH HaITaJIKaMH Ha O0BIYHYIO MATEMATHKY.

BoT 1o3TOMY-TO KPUTHKM M aTaKOBaJIM IIKOJbI, pa3padaThiBaro-
IIMe OCHOBBI MaTEMaTHKH, CChIIAsICh HA TO, YTO MPEJICTABICHUE MaTe-
MaTUKH B ()OPMAIIM30BAHHOM BHJIC JABAJIO OIIMOOYHBINA M UCKAKCHHBIH
o0pa3 ee caMoif, W, CIEIOBaTEIbHO, COOTBETCTBYIOHE (pruiocodun
TaKXe JaBajH JIO)KHOE OOBSCHEHNE MaTeMaTHKH. bplia BeIpakeHa 1o-
TpeOHOCTh B HOBOW (prutocoduu, KOTOpast CMOTJia ObI TIPEACTaBUTh Ma-
TeMaTHKy 00pa3oM, 6oj1ee COOTBETCTBYIOIINM €€ PealbHOCTH.

OcHOBHasi IO3UIMS, KOTOpasi BHICTyNala ¢ MOJ00HOH KPHUTHKOIA,
OblIa Ha3BaHA €€ CTOPOHHHUKAMH IMAUPUSMOM, TIOCKOJIBKY OHH HaMe-
peBanCh MOKa3aTh, YTO MPOLEAYPHl MAaTEMAaTUKH HE OTIMYAIOTCS OT
NpoLeNyp TaK Ha3bIBACMBIX IMIMPHYCCKUX HayK, Oojiee TOYHO, ecTe-
CTBEHHBIX HaYK.

B neiicTBUTENBHOCTH, HOBBIC HANIPABJICHHUS, IPETCH Y Ha HopMu-
pOBaHME JOCTOBEPHOTO MPEACTABICHHUS COBPEMEHHOW MAaTeMaTHKH,
MOJHUMAIOT BCIO Ty K€ TPAJAUIUOHHYIO Quiocodckyio mpobdiemy,
npoOsieMy O TOM, YTO HpeICTaBisieT co0Oi MO CyTH MaTemaruka. Mx
LENIb COCTOSUIa U COCTOUT B TOM, YTOOBI ONPENENUTh €€ POJIb BHYTPH
KOMIUIEKCAa Pa3HOOOPA3HBIX BHUIOB YEIIOBEYECKOU JEATEIBHOCTH, Hpa-
BUJIBHO €€ TIO3UIIMOHMPOBATH M, TAKUM 00pa3oM, IaTh Il MAaTEeMaTHKH
OIpe/IeIICHHBIH BUJI ONPABIAaHUs, IyCTh U HE 0OOCHOBAaHHE €€ JIOCTO-
BEPHOCTHU. DMITUPHUCTHI UMEIOT TAKXKE ONPEICICHHYIO0 TOUKY 3pSHUS Ha
NpUpOJy 3TOi JocToBepHOCTH. OHM YTBEPXKIAIOT, YTO €CIIU MPOIIEIY-
PBI OTKPBITHUSI M TTOJTBEPIKACHUS TOX0KH HAa aHAJIOTWYHBIC TPOLETYPhI
€CTECTBEHHBIX HAayK, TO M THIl 3HAHUS TAK)Xe CXOJEH, CIIJI0BATEIIBHO,
SBIISICTCS IIATKUM, HEaOCOMIOTHBIM, IIEPEeCMaTPUBAEMBIM, IOCKOJIBKY 32
npolexypaMi HeT Hudero Oojee (yHIAMEHTAIBHOTO WM Ooiee ra-
PaHTUPOBAHHOTO.

Hogas ¢unocodus MmaTemaTuku, Kakol ObI OHa HU ObIJIa, «IOJDKHA
0CcBOOOIUTH Kak (HUIIOCO(POB, TaK U MATEMAaTHKOB OT IOCTPOSHHS OC-
HOBaHHi1» . OJHAKO rpeX QyHIAMEHTATH3MA PA3IENIIoT 00e dTH KaTe-
TOpUH, B TOM CMBICJIC, YTO «(PHIOCO(PHI UMEIOT CKIOHHOCTh JAyMaTh B
TEepMHHAX OCHOBAaHMIT», MATEMATHKH e JOJDKHBI IO3TOMY OCTeperarh-
cst punocopun. C npyroit CTOPOHBI, OHU HE JIOJKHBI TOTJA UCIIOJB30-

* Cm. yxe mur. T. Tymoczko, New Directions, p. 4.
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BaTh JOTHKY, 3TOr0 TPOSHCKOr0 KOHS, C MOMOIIBIO KOTOPOT0 IIpocayu-
BaeTcsl JMoOMMEIN (unocopamu ¢yrmamentanmsM. EcTe comHeHwme,
YTO 3TO UMEHHO TOT CaMblii HHCTPYMEHT C 3aBBIIICHHBIMHU (IIOCKOJIBKY
OHH MAaJIOM3BECTHBI) BO3MOXKHOCTSIMH, KOTOPBI BBI3BIBAET JKEJaHHUE
MOJIyYUTh CBEPXUEIOBEUYECKYIO MOIIb.

[TonemMuueckass HEOOBEKTUBHOCTh B OTHOLICHHHM MaTeMaTHUECKON
JIOTUKW BHOBB CTaBHUT BOIIPOC O TOM, KaKOBBI MOT'YT WJIH JIOJIKHBI OBITh
TOTJa JApyrue MHCTPYMEHTHI B apceHase 3MUCTEMOJIOTHH KpoMe (OmHu-
CaHMs) PacCyXIEHUH M YUCTO MaTeMaTHYeCKHUX TeXHUK. He kaxkercs
pa3yMHBIM TaK)Xe, KPUTHKYS MaTeMaTH3HMPOBAHHYIO SMHCTEMOIIOTHIO,
JIOXOJIUTH 10 TIPOTHBOTIOJIOKHOW KPAWHOCTH W 3a0BIBaTh WIIM UTHOPH-
poBaTh BCE Ba)KHBIE JOCTIKEHUS MeTaMaTeMaTHukH. J[BanaaToe crose-
THE MOKHO Ha3BaTh BEKOM S3bIKa. 3HAUUTEIbHBIE JOCTUKEHUS JIEMOH-
CTPHUPYIOT JIOTHKA, (QIIocOpus sI3bIKa, aHATUTHYIECKas ¢umocodus,
JIUHTBUCTHUKA, BBIYMCINTENbHAA TEXHUKA. VICTOPHS, TICUXOIOTUS MBbIIII-
JICHWsI UM KOTHUTHBHBIE HayKH B ILI€JIOM TOK€ BHECIN CBOM BKIA.
dunocodust Kak TaKoBask MOXKET MPEITIOKUTH MYIPOCTh, OT(PHUIBTPO-
BaHHYIO THICSYENIETHSIMHA IUCKYCCHHA W aHAIM3a, YTO SIBIISETCS BEChMa
3HAYUTEIBHBIM BKJIAJIOM, HO OHA HE MpelaracT HUKakoro KOHKPETHO-
r0 UHCTPYMEHTA.
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8. B3I'JIsi 1l MATEMATHUKOB

B xome Bceil mcTopuu denmoBedecTBa METOJOJIOTHS MaTEMaTHKH
BcerJa Oblla MEpBOCTENICHHOW M MCKIIOUMTENBHON 3a00TON M Oecrio-
KOHCTBOM MareMaTukoB. OHH 3aHUMAIUCh 3THUM C OOJbINEH WM
MEHbIIIeH MHTEHCUBHOCTBIO B 3aBUCHMOCTH OT MOTPEOHOCTEN KaK0TO
KOHKPETHOTO MCTOPHUYECKOTO Teproa. MOMEHTHl HauBBICIIEH aKTHB-
HOCTH — TaK Ha3bIBaeMble EPUOBI TOYHOCTH (MU cTporocTr). OObIY-
HO B KayeCTBE MpUMepa, MPUBOAUTCS BTOPAs IIOJOBHUHA JACBITHAIATO-
ro BEKa, a TaKKe KOHEIl CEMHA/IaTOro BeKa M eIlle paHblile, BpeMeHa
Epkiuna'. TIpuuuHa TPSAMOrO BOBJCYCHHS MATEMATHKOB B ATy JIes-
TEJIHHOCTH OYEBH/IHA — TOJILKO OHU CaAMHM BJIA/ICIOT B JOCTATOYHON Mepe
MAaTEMaTHKOM, 4TOOBI 00CYK/IaTh €€ MPOBICMBI-.

Heo0xoauMocTh TMYHOTO y4yacTusi BbI3BaHA TeM (PakTom, 4TO B
KOKAYIO BTIOXY MaTeMaTHKHA UMEIN OIpeJlelIeHHbIe MPOOJIEMBI, XapaK-
TepHbIe s 3TOro nepuoza. Y Iudaropa ObUTH HECOM3MEPUMBIE BEJIH-
YUHBI U OTHOIIEHUS, KOTOPHIE HE IMOAJaBAINCh U3MEPEHHIO, B BOCEM-
HAJIIaTOM BEKE BOJHOBaja MpoOJieMa CXOAMMOCTH OECKOHEYHBIX psi-
JIOB, B JICBSITHA/ILIATOM — BONPOC HENPEPBIBHOCTH, 3aT€M — OECKOHEY-
HbIE MHOXXECTBAa M 3a00TBI O HEMPOTHBOPEYNBOCTH. CTOUT 3aJaThCs
BOIIPOCOM, JIOJDKHA T (prstocousi MaTeMaTHKU KaKAbIM pa3 OTKIIH-
KaThCsl M pearnpoBaTh Ha mojo0HbEIe OecrokoiicTBa? s dhumocodun,
CO3JIaHHOHM MaTeMaTUKaMH, OTBET MOJIOKHUTENbHBINA, U OHA, B OOILIEM, U
SIBJISICTCSI HanOoJiee MHTEPECHOH. BakHO, KOHEYHO, 3aHUMAThCS TAKKe
W TPaAULIUOHHBIMHU BOIIPOCAMHU U O0CYXJaTh X BO3MOXKHBIE PELICHUS,
HO HE HY)KHO CBSI3BIBAThH ce0s1 3TuM. Jlyumas dumocodus — Ta, KoTopas
MIPUHUMAET BO BHUMAHUE, IIPEXKIE BCETO, COCTOSTHUE CaMO MaTEMAaTHKH.

' B opuruHame MPHUBOIWTCS CIEAyIONas H3BECTHAS CPEIM MATEMATHKOB
LIyTKa, UCIOJIb3YIONIas UTANBSIHCKOE CIOBO rigore (CTpPOroCThb) U JIATUHCKOE BbI-
paskeHue rigor mortis (TpynHoe okoueHeHue): Rigor mortis ecTb pe3ynbTar cTpo-
roctH (rigore), IPUBHECEHHOI B MaTEMaTHKY COBPEMEHHBIM (popMain3aMoM (TIpUM.
HAYYHOTO PEIaKTOpa).

To e camoe MOXHO OBUIO OBI CKa3aTh OTHOCHTENBHO (PU3MKH M IPYTHX
HayK, HO MBI HE YIIOJTHOMOYEHBI PacCykIaTh I10 STOMY IOBOLY.
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CymectByet ¢opma punocopun MaTeMaTUKH, KOTOpask MpeJCTaB-
JsieT co0O0i MPOCTO CIHMCOK ONMPENEICHHBIX TeM, CPEe KOTOPhIX MOXK-
HO YIIOMSHYTb, HAlpUMEpP: OECKOHEYHOCTh, OTHOIIEHUE JOTOIHUTEIb-
HOCTH MEX]y JUCKPETHBIM M HENPEPHIBHBIM, aKCHOMATUYECKUN METO/I,
BeposTHOCTh. Ilopoil momoOHasi mocTaHOBKa OTpakaer ¢uiocodckoe
BUJICHHE PA3BUTHS MATEMATHKM , 00YCIOBICHHOIO ECTECTBEHHBIM MITH
panroHaNbHBIM POCTOM. B 00mieM, oHaKo, CTUCOK 00pa3oBaH MPOCTO
HNOHSTUSIMH, KOTOpBIE HEJAaBHO CTaJIM JOCTOSIHUEM MaTEeMaTHKH.
Hanpuwmep, ceroans Mel He BKJIIOYMM B TaKOW CIHCOK MpoOJieMy KOH-
THHYyMa, KOTOpasi B KOHIIE JEBATHAALATOTO BeKa ObLIa >KUBOTpEIIe-
nrymei TeMoH, a 100aBUM TEOPHIO BEIYMCIMMOCTH.

Ecnm npencrasienue crnmcka 1moo0HOro pojia He CO3aHo Ui Hil-
JIIOCTPAIUU KaKOrO-HUOYIb MPEeAB3sATOro (Qriioco)CKOro Te3uca, TO
pedb UAET O HACTOSIIEH SIMHCTEMOJIOTUH, TO €CTh O KPUTHYECKOM HC-
CIIE/IOBAHMM HEKOTOPBIX KOHICHIMI, TEOPMH HIM HHCTPYMEHTOB .
[TpoGnema 3axirrodaeTcsi B UX BHIOOpE.

B onpenenennble nepuosl 00HAPYKUBAOTCS H3MEHEHHUSI B CAMOM
croco0e 3aHATHH MaTeMaTUKOW, M TOTJa HOBOBBEICHMS MOIXOJST,
MOXHO JaXe CKa3aTh, HANPAIIMBAIOTCS, IS 00CYXkaeHus . Tak mpo-
M3011IJI0, HallpUMeEp, KOT/1a aKCHOMAaTHYECKUH METOJT CTajl YHUBEPCaIb-
HBIM, YTO MPHUBEJIO K MOSIBICHHIO MHOTHX HOBBIX TEOPHH. DTOT TEPHO
MIPOIIIEN O] 3HAKOM cKopee (IIoco(uu JOTHKH, YeM Qritocodpuu Ma-
TeMatuku. OJHUM U3 00CYKJACMBIX MIOHSITHH MPH STOM CTAJIO MOHATHE
aKCHOMBL. UTOOBI OTBETHTH Ha BOINPOC, YTO TAKOE aKCHOMa, MOXKHO
HayaTh NPOCMATPHBATh CIOBapH, B KOTOPHIX coOpaHa MyJpOCTh Mpo-
mieAmrX BpeMeH. TUIHYHBINA OTBET OyIeT «O04eBUAHOE OOIIeNpH3HAH-

P Cwm., npumepy, L. Brunschvicg, Les etapes de la philosophie mathe-
matique (1912), Paris, A. Blanchard, 1981 unu F. Gonseth, Les Mathematiques et
la realite, yxe wur., u Les Fondements des mathematiques (1926), Paris,
A. Blanchard, 1974.

* TlpoBemennoe Takum oGpasom m3noxenne cM. B G. Lolli, Capire la
matematica, Bologna, Il Mulino, 1996.

* ObpaTuTe BHHMAHHE, K IPUMEpY, TIOMHMO COJEP/KAHHS, HA HA3BAHHE Pa-
6otsl H. Meschkowski, Wandlungen des mathematischen Denkens, Braunschweig,
Vieweg, 1956; wuran. nepeBon Mutamenti nel pensiero matematico, Torino,
Boringhieri, 1963 (Ha3Banue pabOThl MOKHO TIEPEBECTH Kak M3meneHus 6 mame-
MAmuyecKkom MululieHuu — IPUM. TIEPEBOTUHKA).
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HOe cyxjeHHe»’. B HEKOTOphIX (UIOCOPHIX MATEMATHKH, OIHAKO,
AKCUOMBI TPCACTABIIAIOTCA IIPOU3BOJIBHBIMU ITOJIOXKCHUAMU HIIU CO-
rnameHusasMyu. CoBpeMEeHHBI MaTeMaTHK, HAo0OpOT, cKas3all Obl, 4TO
aKCHOMBI — OIIPENENICHUs KIIACCOB MAaTEMaTHYECKUX CTPYKTYp M YTO
OHH COBCEM HE OYEBHMIHBI M BOBCE HE MpOM3BOJIBHEL Jloruka, mccie-
JYIOIIETO OCHOBaHMS MAaTEeMAaTHKH, MHTEPECYIOT, OJIHAKO, HE II0ObIe
AKCHOMBI, a T€, KOTOPbIE ONPEACISIOT «KOHLEIIIMN YHCIa, MHOXKECTBA,
beHKHI/II/I, TO €CTH JICKalIU€ MOoJa BCEMU APYTMMU MATEMATUYCCKUMU
KOHIIEMIHUAMI» . DTO M ecTh TaK HA3bIBAEMBIE OCHOBOIONATAIONINE
aKCHOMBI, KOTOpbIe 00CYXIal0TCsl B OCHOBHOM B (prtocomu MaTteMa-
THKH, U MaTEMaTHK J0JKEH OBbITh IIOCTABJICH B U3BECTHOCTH 00 ATOM.

B APYTru€ MOMECHTEI, ITPU MOABJIICHUN HOBBIX MAaTEMAaTUYCCKUX TCO-
pHii, co3gaBaeMbIX Ui (OpPMaIH3alUHU MOHATHH, KOTOphIE MPUMEHS-
JIUCh paHee TOJNHKO He(OPMaILHBIM M HAWMBHBIM 00pa3oM, WA IS
YTOUHEHHs HEHAYYHBIX TMOHATHH, MPOSBISIOTCS HEOAHO3HAYHOCTU H
MapaioKChl, BCKPBIBAIOIINE HECOCTOSATENLHOCTD 3/JPaBOTO CMBICIIA, KO-
TOpBIE W NPUBJIEKAIOT BHUMaHUE. TUNHYHBIA NpUMEp — TEOpHs BEpo-
ATHOCTH. B 001mieM, B 3THX Cirydasx mpoOjemMbl KacaloTcsi He MaTeMa-
THKH, a MPEJICTaBIeHNH, pacIpOCTpaHEHHBIX B obmecTse. X obcyx-
JIeHNe W KOPPEKTHUPOBKA €CTh 00s3aTenbHas 3amada o0pa3oBaHus, ITO
MOJIE3HO, KCTaTH, HE TOJBKO OOBIMHBIM JIOIAM. CHEIManuCT Takxke
MOXCET ITOJIYYUTH BBIT'OJY M3 3TOT'O aHalIn3a, HAIIpuMeEp, 4TOOBI HE OKa-
3aThCsl COUTBIM C TOJIKY CTapBIMH M JJaK€ MPOTHBOPEUYNBBIMU 3HAUCHH-
SIMA OOBIKHOBEHHBIX CJIOB, KOTOPBIC HAYMHAIOT UCIIOJIB30BATHCA B Ma-
TEMaTUKE C HOBBIMH TOYHBIMU 3HAUCHHSIMU.

IlocTossHHBIE 3200THI MAaTEMaTHKOB 1O ITOBOJY CHEMH(UIECKIX
TPYAHOCTEH, KOTOpBIE BCE BPEMsI HY>KHO NPEOA0JIEBATh, €IIe HU Pazy
HE NOINAaTHYJX UX OINTUMH3MAa B OTHOIICHUU caMoi HAayKU 1 €€ 6y21y-
niero. MatemMaTHUeCKUe pelleHHs, HalJICHHbIE 10 MepE MPEOA0JICHUS
npo0JeM, pa3 3a pa30M BO3HUKABIIMX Ha MIyTH, HE SBISIIOTCS OTBETAMU
Ha BOIIPOC O TOM, YTO €CTh MaTE€MaTHUKa, U TCM OoJjiee He SIBISIFOTCST OT-
BETaMU B KPaTKOW M KOMHAKkTHOW ¢gopme. OHM — HOBas MaTeMaTHKa.
Bricka3piBaHMs ke O MPUPOAE MaTeMaTHKH BCerna Jelaliuch OXOTHO,

® S. Battaglia, Grande dizionario della lingua italiana, Torino, Utet (MOXHO
CpaBHHUTH c ompenenenueM B cioBape OxxeroBa C.M. Axcmoma — mojokeHHe,
pUHUMaeMoe 0e3 JJ0Ka3aTenbCTB. — [IpuM. epeBounKa).
7'S. Feferman et al., Does mathematics need new axioms?, YK€ LUUT.
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cpasy u 0e3 COMHCHHMIA, KaK MbI BHJCIM B Havaje KHUTH, KyJa CTOUT
ceiyac BEpHYThCSI.

VYike OBUIO OTMEYEHO, YTO BCE BBICKA3bIBAHUS HEOOXOIMMO paccMar-
pUBATh B X UCTOPUYECKOM U KYJIETYPHOM KOHTEKCTE, a TAK)KE B KOHTEK-
cTe mpolieM TOH AMoXH. XOTS OHU — JISTH CBOETr0 BPEMEHH, HE BCE TaKk
OJTHO3HAYHO. AJTbTEPHATUBHBIC U OMPOBEPTralOIIKe APYT APYra 3asBICHUS
MOTYT TIOSIBIISITECSL B OJTHO | TO K€ BPEMSI, TOT/Ia KaK ONM3KHE yTBEpIKIe-
HUSI MOTYT OTHOCUTBCS K PA3HBIM HCTOPHUCCKUM TIEPUOJIAM.

MHorue 13 3TUX (OPMYIHPOBOK HE IMOX0XKHU Ha OOBIUHBIC, TPAJIH-
nroHHBIE (uocodckue oTBeThl. OHU, BO3MOXKHO, 00JIee TIOHATHBI Ma-
TEMaTHKaM HJIM XOTs Obl BBI3BIBAIOT B HUX BIICUATIICHUE YETO-TO 3HA-
KOMOIO. DTH BBICKa3bIBaHUSI UCIIOJIB3YIOT MaTEMaTHYECKUE TEPMHHBI
CBOETO TIEPHOJIa BMECTE C MOHSITHIMH, KOTOPBIC, MOXKET OBITh, THITH-
HBI JUTS KYJIBTYPBI BoOOIIE (K pumepy, «hopmbn»). Ho oHU HE ncmosb-
3YIOT TEXHWYECKHE IMOHATHS JIOTHKU (KpoMe OOpamieHHsi K JIOTUKE B
OOBIJICHHOM CMBICJIC), TIOSBUBIIIUECS TOJLKO B JIBAIIIATOM BEKE.

Ecnu ceromHss mpoBecTH OMpPOC COBPEMEHHBIX MAaTEMaTHKOB, TO
BBISICHAJIOCH OBI, UTO MPEBAIMPYIOT T€ BHICKA3BIBAHUS, KOTOPHIC CCHI-
JlatoTcs Ha (POpMy WK €€ CHHOHUMBI TUIIA «pattem»S.

BrienpuBeieHHbBIE LUTAThl PACCTABICHBI B ONPEICICHHOM He-
XPOHOJIOTHYECKOM MOPSAKE U TOTO, YTOOBI yKa3aTh HEKOTOPYIO TEH-
nenuuio. HecMoTpst Ha TO, 4TO B K&Kl MOMEHT pa3HbIe BHICKA3bIBa-
HUSl OCHApWBAaIOT JIPYT C JIPYTOM IEPBEHCTBO, U MOXXHO YOEIHUTHCS B
3TOM C MOMOIIBIO OOJNBIIETO KOJIWYECTBA IMTAT, CYIIECTBYET OIpe/e-
JIEHHOE CMEIICHHE B3TJISIIOB B MOCICTHUE JBA BEKa OT PEATUCTUUECKO-
TO BHJIEHHUS B CTOpOoHY Oosee popmanbHyro. «Peamncrudeckoe» Hamo
3/1eCh TIOHMMAaTh HE B CMBICJIC CYIICCTBOBAHMS YHUBEPCAINN, a B OT-
HOIIEHUH (PU3MYECKOTO MHUpA.

B neBstHaguaToM Beke ObUIa IIUPOKO PaclpoCTpaHEHa UJes, YTO MaTeMaTu-
Ka MMeeT IENO HEeMOCPEACTBEHHO CO CTPYKTYpOH (PU3MIECKOTO MPOCTPAHCTBA M
BPEMEHHU, M YTO OHA MPENOCTABISET NApaJurMy YHUCTOTO MBINIIEHHUS, KOTOPOE
MOXET JJaBaTh Ba)KHBIE CBEJICHUS O (DU3UUECKOM MUPE .

¥ S. Mac Lane, Mathematics: Form and Function, Berlin, Springer, 1986;
M.D. Resnik, Mathematics as a Science of Patterns, yxe uut; Pattern (anriu.) —
MoJienb, obpasen, mabnoH, ¢Gopma, cTpykTypa, Tpadaper u T.a4. O4eHb MHOTO-
3HA4YHOE CJIOBO. — [IpuM. epeBoJUnKa.

° J.P. Burgess, G. Rosen, 4 Subject with no Object, Oxford, Oxford Univ.
Press, 1997.
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bruta, cnemoBaTenpHO, pacHpoOCTpaHEeHa Hies, YTO MaTeMaTHKa
MorJa Obl IpeACTaBIATh co00M Moaens uia grtocoduu. B nBagamarom
BEKE Ha MEpBbIil MJIaH BBIIUNA TEOPUS MHOKECTB M abCcTpakTHBIE TIPO-
CTPaHCTBA, KOTOPHIE HE TAK-TO JIETKO MOCTUTHYThH .

B raBHOM (uniocodckoM Borpoce MPOW30NDIO CMEIIEHHE OT THO-
CEOJIOrMYEeCcKOr MpOoOJIeMBl «KaKk BO3MOXHO mo3HaHue» (KaHTt u karero-
pHM TIPOCTPaHCTBA W BpEMEHH) K MeTahU3H4IecKoil mpobiieMe TOro, 4To
MPENICTaBIIIOT COOOH ATH «BELIW», KOTOPhIE KaXKyTcs HE OT MHpa Cero.
Wnu xe, eciiu He MHTEpecHa Takast IOCTAHOBKA, — K TOMY, KaK OKa3bIBaeT-
Cs1 BO3MOXKHBIM, 4TO TIOIOOHBIE «BEILI» HAXOIAT a-pOSteriori OTKIMK WITH
MIPUMEHEHHE B MUPE, U YTO MOJIEPKHUBAET UX CYILIECTBOBAHHE IPH YCIIO-
BUH, YTO OHM OBUTH pa3zpaboTaHbl 0€3 COOTHECEHHUS C PEATbHOCTHIO.

Ha py6exe XIX — XX BeKoB HayaJld TOBOPUTH O HEKOTOPOH Ma-
TEMaTU4YeCKOW pPEalbHOCTH, KOTOpas CTaBWjach Ha MecTo (u3uye-
ckoif''. OHa ocTanach B pealHCTHUECKHX HANPABICHUAX (GHIOCOpHH, a
B IPYT'HX TEYEHUsIX, HA00OOPOT, UCUe3a.

CornacHo HEKOTOPBIM MHEHHSM, CIIOCO0, KOTOPBIM I10AaBalach
abcTpakTHas TEOPETUKO-MHOKECTBCHHAs MaTeMaTHKa Hadana JBajia-
TOTO BEKa, MPEICTaBISET COOOH OIMpEIeNCHHYI0 NMPUYUHY paclBeTa
psina ¢unocoduit. OHM OBUIM HAIIpPaBIIEHbI, IPEXIE BCEro, Ha HOBOE
WCTOJIKOBBIBAHME WJIM Ha PEKOHCTPYKLMIO MaTeMaTHKH (MHTEpIIpeTa-
LSl HOMUHAJIM3Ma, WM KOHCTPYKTHBHCTCKasl IepepaboTKa, Kak yBH-
IUM B AajbHEHIIEM), TIOCKOJbKY KJIacCHUYECKas BepcHs Ka3anach He-
npuemnemoi. Ha Ttakoi gpamMaThyeckuil B3IUISA HA BELIM MOKHO BO3-
pasuTh, YTO MHOXKECTBAa — He OoJiee YeM OIpeNeNICHHBIH A3bIK. SI3bIK,
KOTOPBI ObUT pa3padoTaH M MPHHAT TaKXe IO NMPUYUHE YJI0OCTBA M
YMECTHOCTH, HO KOTOPBIH XapaKTepu3yeT TONbKO ONpeeNICHHbIH HCTO-
pUYeCKHi TEpPHOA W HE CONEPKUT CYTH MaTeMaTHKH. ABTOMOOWIH
octaercsi aBTomoOmiIeM ot mnepBeix @opaos g0 deppapu, gaxke ecian
ero oO0JHMK M3MEHWICS M0 Hey3HaBaeMocTH. M1 MBI Oka3pIBaeMcs C Ta-
KOW wmaeell Ha Kparo, MPOTUBOIOJIOKHOM IO3MIIMH, MCXOJAIIECH U3
«I3BIKa, KOTOPBIN TPOSIBIIAECT OBITHE», W JOJDKHBI OyJ/leM pemrath BO-
MIPOCHI O TIPUPOJIE SA3bIKA B OOIIEM H S3BIKOB HAYKH B YACTHOCTH.

' 1.P. Burgess, G. Rosen, 4 Subject with no Object, Oxford, Oxford Univ.
Press, 1997.

""Cm. G.Lolli, La matematica: i linguaggi e gli oggetti, B Scienza e
Filosofia. Saggi in onore di Ludovico Geymonat, nion. pen. C. Mangione, Milano,
Garzanti, 1985, pp. 213-240.
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3asBIATH, YTO MaTeMaTHKa M3MEHHJIACh, €CTh y)K€ OIpe/esieHHas
¢unocodus nimm dunocodcekoe obszarenscro. o kpaitnenr mepe, ec-
JI1 UMEETCS B BUJY, 9TO MaTeMaTHKa N3MEHWIIACh U U3MEHAETCS TaKuM
o0pa3oM, YTO HE UMEET CMBICIa CTaBUTH Iepen coboil Bompoc o ee
(Hen3MeHHoH) mpupoae. AHajormdHas npoOigemMa BO3HHKAaeT B OTHO-
MIEHUH JII000TO 3BOJIONUOHUpYIOMEro oobsekra. Kaxnas Jacts aBTO-
MOOWIJISI MOXET TIpEeTepreBaTh pe3Kre W3MEeHeHUs. MOoTop MOXKeT pac-
rmoJtaraThCs c3amu wim criepean. OH MOXKET OBITh BHYTPEHHETO CTrOopa-
HUS WM 3NeKTpudeckuM. LIINHBI U3 CIUIOMIHBIX CTaHOBSATCS HATyBHBI-
MU. Pynb HeoOs3aTeNbHO AOKEH OBITH KPYTIBIM M BOOOIIE MOKET OT-
cyTcTBOBaTh. Ha3zoBeM 1M MBI «aBTOMOOWIIEM» TPAHCIOPTHOE Cpe.-
CTBO, OYCHb TTOXOKee MO0 PopMe Ky30Ba Ha HBIHEIIHUE, HO KOTOPOE HE
MMEeT YeThIpeX KOoJIeC M JABHraeTcsl Ha BO3AYIIHOW moxymke? Yrto
OTIpEJIeIIIeT, YTO €CTh aBTOMOOMIL? KOoHEYHO, HE 3THMOJIOTHS CJIOBA
«aBTOMOOWJIb» WJIM «CaMOJBIKYIIUICS», TaKk KaK 3TO HENpaBjaa, YTo
aBTOMOOMIIb JIBUTAETCsl caM 1o cebe. B ciyyae ¢ MaTeMaTHKOW STHMO-
JIOTHA COO0IIaeT HaM TOJBKO TO, YTO MaTeMaTHKa €CTh U3yUYeHue, jaes-
TEJIbHOCTH, HAIIPABJICHHAS HA U3yUEHHUE, HO YETO — HE YTOYHSIET.

HHTepecHBIM MPEACTaBIsIETCs BONPOC O TOM, MOTYT JIM (PHIIOCO-
¢uro MHTEpecoBaTb M3MEHYMBBIE OOBEKTHL. UTOOBI COXpaHUTH CyII-
HOCTb IPH U3MEHEHHH, MOXKHO OBIJIO OBl yTBEpKIaTh, YTO B MaTeMaTH-
Ke U3MEHHMJIMCh U 000TaTUIINCh METOIBI, HO OOBEKT, B TIIyOUHE, TOT XKe
caMmblii, MpeCcTaBIeHHBIN, HallpuMep, YnciaaMu. [lomoOHas mo3unus He
YUUTBHIBAET, OJTHAKO, OJHO CEPhEe3HOE COOOpaKCHUE MO TOBOIY MaTe-
MaTHKH. Henb3s yTBepkIaTh, 4TO BCsl aOCTpaKTHAS 4acTh MaTeMaTHKH
npeacTaBisgeT coOOM HEKuil pe3yibTaT ONpPEAEICHHBIX MaTeMaTHye-
CKUX MaHUIYJALUH Hal 4UCIaMHu, XOTS 3TO €CTh BaXKHBIM IpaKTHye-
ckuil U purocockuil KpUTepuil (YTO BHOBH HAWJEM B PACCYKIACHUSIX
I'énens n mnatonucros). Kpome 3Toro, eciu HOBble METOABI MTO3BOJIS-
0T TOJIy4aTh PE3yJbTaTbl, KOTOPhIE HE AOCTUTalOTCsl 0e3 HUX, TPYIHO
WCIIOJIB30BaTh CJIOBO «METOJIbI», KOTOPOE MMEET OIPEIeSICHHBIA YIIpo-
LIAIOUIMKA CMBICT. DTy NpoOieMy MOXHO CTaBUTh M B TEXHHYECKOU
wiockocTH. Tak moctynuin ['mnebept ¢ ero mporpamMmoil JoKa3zaTelb-
CTBa, YTO aOCTPaKTHBIE MOCTPOEHHUS OBLTH OBl KOHCEPBATHBHBIM pac-
mupeHneM apu(MEeTHKH, U B pe3ysIbTaTe 0Ka3aloch, 9TO 3TO He Tak. C
IIPYTOW CTOPOHBI, CYIIECTBYIOT aOCTpPaKTHBIE pPa3ieiibl MaTEMAaTHKH,
KaK, HallpuIMep, TeOMETPHsi, KOTOpble caMH M0 ce0e MMEIOT CYITHOCT-
HOE MTPUMEHEHHUE B (PU3MUECKUX TEOPHUSIX.
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Eciu Henp3s ckazaTh 0JIHOUM (OPMYIUPOBKON, YeM Bcerja Oblia U
Bcerga OyAeT mMareMaTWka M, CIIEAOBAaTENbHO, YTO OHA IPEICTaBIISCT
co00if B MeTadM3UYECKOM CMBICIIC, TO TIOYEMY HCIIOJIE3YETCSI OJTHO U
TO K€ Ha3BaHHUE «MaTeMaThka»? B0O3MOXKHO, IPUIUHEI 3TOTO — TOJIHKO
COIIMAIBHOT0, HHCTUTYIMOHAJILHOTO Xapakrepa. g apMun TakKe Hc-
MOJIB3YETCSl TO YK€ caMO€ Ha3BaHUE, XOTSI HbIHEUTHNE apMUM WIIH apMUU
3aBTPAIIHErO JHS, B KOTOPBIX HE OYJET COJIAT, MOTYT JIUIIb C TPYIOM
OBITH CPaBHHUMEI C IPEBHUMU JICTHOHAMH. AKIICHTHPOBAHUE BHUMAaHUS
Ha UCTOPUYECKOM M3MEHEHHWH MAaTEMATUKU O TAKOW CTENEHH, YTO HE
ObII0 OBl JTaXKe BO3MOXKHBIM HAWTH OJHO3HAYHOE OMPEICICHHE IS
BCEX BHUJIOB, B KOTOPBIX OHA JO CHUX IOp SBJSAJIACH, JIETKO COUETAETCA C
pENATUBUCTCKOM KoHUenuuei. Enie nepea nosiBIeHUeM CUIBLHOM Mpo-
IpaMMBbI COLMOJIOTUU HAyKU ObLTH pa3pabOTaHbl U OOCYkJICHBI TIOJIXO-
IIbI, KOTOpPBIE pacCMaTpPUBAIM MAaTEMAaTHKy KaK KyJIbTYPHBIH (eHo-
Men'2. Takoe BHICHHE MOPOKIAeT onpesesieHHoe (PUIocoCcKoe Teue-
HHE, KOTOPOE, KaK U COLIMOJIOTMYECKOE, OTKPBIBAET JOPOTY HUCCIE0Ba-
HUSM, IPUMEHSIOIINM HE TOJIBKO (PUIOCO(CKAE HHCTPYMEHTHI.

Jns cnacenus prmocodun, KOHEIHO, MOKHO YTBEPXKIATh TaKKe,
YTO MaTeMaTHKa U3MEHSETCS, U CHUIbHO, HO BCETAa C OJHOM M TOH Xe
LIEeJIbI0 UJIM HAaMEPEHUEM WJIM K€ BCEerja I0J BIMSHUEM OJIHOW M TOMH
JKe MIO03HABaTEeNbHON MOTpeOHOCTH. Tak, yTBEpKICHHE, YTO

MaTeMaTHKa eCTh apceHal GpopM, KOTOpble KOTU(PHIUPYIOT HIEH, U3BICUCHHbIC U3
JPYTHX BUAOB YEJOBEYECKON JESATENFHOCTH M HAYYHBIX MPoOiIeM

COBMECTHMO C pa3paboTKoi (hOpM B pa3HbIe SIIOXH, Ha Pa3HBIX CTAAUAX
Y TI0]] BO3/IEHCTBHEM Pa3HBIX MOOYXIAIONIUX MOTHBOB.

[Tpexwu] BeIpaxkanu 4ucia U anredpandeckre Onepaiui TOIbKO B TEOMETPHIESCKIX
TepMHHaX. B BOCEMHaAIIaTOM BEKe MaTeMaTHKa MpPOSBHIACH, MPEKAE BCEro, B
Pa3BUTHU KaXKIOTO acIeKTa aHalu3a U METO/OB BBIUUCIECHUNA. DTO OBUIO OTpaKe-
HHEM HIMPOKUX BO3MOXHOCTEH, KOTOPBIC 3TOT Mporpecc AaBai i (GopMaTbHBIX
MaHUMYJISIUNA 1 MHOTOYMCIICHHBIX MPUIOKEHUH. B ganmpHeimeM HCKITIOUYUTENBEHO
IIOJIE3HBIE CBOMCTBA rOMOMOP(HBIX GYHKIMN clenany U3 Teopud QyHKIUH KoM-
IUIEKCHOTO TIEPEMEHHOTO OIPEICIICHHBIH IIEHTP, BOKPYT KOTOPOTO TOYTH BCS Ma-
TeMaTHKa MOTJia BpalaThes. . . 13

"2 R L. Wilder, Mathematics as a Cultural System, Oxford, Pergamon Press, 1981.
13'S. Mac Lane, Mathematics: Form and Function, yxe uut., p. 407.
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Ocraercs GakToM, YTO ISl TOTO, YTOOBI 3aHUMATHCS (rutocopueit
MaTeMaTHKH B aKTyaJIbHOM CMBICIIE, @ HE TOJIBKO €€ MCTOpHeH, U IpHu
3TOM CKa3aTh YTO-TO MHTEPECHOE, HY)KHO, BO3MOXKHO, TPEXKIE BCETO
paccMaTpuBaTh MOCIEAHNE JOCTIKEHUS] MaTEMaTHKH.

CToNT HamOMHHUTH TOTJA, YTO pACIPOCTPAHEHHE TEOPETHUKO-
MHOXECTBEHHOTO TIOAXOJa HE SBISICTCA TMOCienHel meramopdo3oit
MaTeMaTHKH. AOCTpaKkTHas MaTeMaTHKa MpPOJIOJDKAeT OCTaBaThCs 3Ha-
YIMOH, TIPEX/IEe BCETO, B TECHOM CUMOMO03€e ¢ (PU3NIECKUMHU TEOPHSIMH,
HO CEerojiHsl M3JII00JIEHHON M TIEpBOCTEIIEHHON, CO MHOTHUX TOYEK 3pe-
HUSI, SIBISIETCSI MAaTeMaTHKa BBIYMCIMTENbHAS CO CBOUMH IMpobIeMamH,
MOCTaBJICHHBIMH BBEIYUCIUTEIBHBIMU MalllMHaMU. Bo BTOpO# nonoBrHE
NIBAJIIaTOTO Beka mosieiieHne DBM cTajo eMHCTBEHHBIM (PEHOMEHOM,
KOTOPBIN MOXHO HAa3BaTh PEaJbHON HOBUHKON B MAaTEMAaTUKE U BOKPYT
Hee. Bo3HMKaronye Ipu 3TOM MPOOJIEMBI, OJTHAKO, HE KaXKyTCsl Tparu-
YeCKHUMH, HE yKa3bIBalOT Ha HEOOXOJUMOCTh MEepecMOTpa KOHIEIIIHUH,
3a MCKIIIOYEHHEM, KaK YBHJIUM, MHEHHUS HEKOTOPBIX aMmupucrtos. [lo-
JKallyd, 9TH MPoOIeMbl OECIIOKOAT MO APYTUM IPHYMHAM — TYMaHUCTHU-
YeCKUM WM AyXOBHBIM. IIoCKONBKY B HacTosIlee BpeMsl HE BUIHO ce-
PBE3HBIX, IPaMaTHYECKUX BBI30BOB, MOCTOJIBKY, BO3MOXKHO, HE TOJIBKO
BOIIPOC OCHOBaHMH MaTEeMaTHKH MEepecTaeT BhI3BIBATh HHTEPEC, HO
TaKke paboTa 1Mo ee MHTEPIPETALNN U PEKOHCTPYKLIUU HE OYECHDb HYX-
Ha, 1 Puaocodus, B KOHEYHOM cueTe, He UMeeT (HOBBIX) MpobieM, Ko-
TOPBIMU Morjia Obl 3aHsThCs. Ecnm uiocoduss MmareMaTHKH TOMUTCS
0e3 aemna, To, BO3MOYKHO, 3TO 3HAaK KU3HECTIOCOOHOCTH MAaTEeMAaTHKH.

MoskeT OBITh, 3TO M €CTh MOMEHT ISl BBIPAOOTKH B OTHOIICHUH MaTe-
MaTHKH OoJee CIOKOHHOTO TI0AX0/4a. MOMEHT sl TOTO, YTOOBI OLICHUTH BCE
TO, YTO TIOSIBAJIOCH 32 HECKOJIFKO BEKOB PEBOJIOIMOHHBIX MTOTPSICEHHI B Ma-
TeMaThKe, 0e3 (POKyCHpOBaHHS HA OJTHOM TOJIBKO KPHTUYECKOM acIieKTe IMo-
MBITaTECA BO3AATH JAOJDKHOE BCEM Pa3sHOOOpa3HBIM TPaHsM 3TOH AUCLMILIN-
HBI U ee (pumocodmif. DTa OIS TaKXKe TIPECTABIIET COOOM OmpeiesnieH-
Hy10 (uocouro, KOTOPYHO MOXHO Ha3BaTh, TIOXKaTyl, MUPOJIHOOUBOM WK
crHKpeTrYeckor. OHAKO TPeUIOKEHHBIA TIOIXO0/ HE O3HAYaeT, 4To OBLIO
OBl JTIOCTAaTOYHO JIaTh TOJBKO TOAPOOHOE OMHMCAHME WMEIOIIIXCS Pe3yIIbTa-
ToB. Kak MUHMMYM, Hy>KHO TOIBITaThCSl MCCIIENOBATh NPUUMHEI T depeH-
IIMPOBAHHOTO TIOSBJICHHS, @ 3aTEM MHTErPalli U COCYIIIECTBOBAHUS Pa3Iiy-
HBIX TOYEK 3pEHHs, KOTOpbIe paHee MOJArajvch HCKIFOUMTETbHBIMHU N
HECOBMECTHMBIMA WJIM TPUHUMAIMCh KaK caMd COOOH pa3yMEroLIuecs.
EnmurcTBeHHBIH CIOCO0 71T 3TOTO — OOJIBINE YTITyOUTRCS B MATEMATHKY.
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[Tpumem B paccmoTpeHue ¢uiaocopun MaTeMaTHKH, KOTOPBIE Ce-
TOAHS NPEBAIMPYIOT WJIH, IO KpalHEeH Mepe, MOIydmIn CerOJHs BaX-
Hoe pa3BuTHE. HeKkoTophle U3 HUX, Cpelld KOTOPBIX OJHH €Il KHBHI, a
K JPYyTUM HHTEpec ocialdeBaeT, SIBIISIOTCS HaclleAneM Havaja JBajia-
Toro Beka. [Ipourie MoryT paccMaTpuBaThes IM00 Kak peakLuy Ha mep-
BbI€, JIN0O JKe KaK OTBETHI HA BHI30BBI COBPEMEHHOW MaTEMaTHKH.

Korga rnaBHble JelcTBYIOUIME JIMIA — MAaTEMAaTHKH, BBICHICTCS
MOPOH, YTO OHH, IPOYMUTAB KaKOrO-HHOYIb Kiaccuka ¢miocopun X u
Oy Iy4u T0J1 BlieYaTIICHHEM HEKOTOPBIX KOHIICIIIUI MITU CIIOB, CYUTAIOT
MOJIC3HBIM WJIM TIPOCBETHTENBCKUM HCIOJNIB30BaTh WX. Bo3aMoxkHO, Oy-
JIET MPEyBEIMYEHUEM B MOJOOHBIX CUTYaIUsIX TOBOPUTH 00 X-M3M€E Kak
0 HampasieHud B (puinocopun. OOpa3uoBsIi ciaydail, Kak yBUIUM, TaK
Ha3bIBaeMbIi «KaHTH3M | mnp0epra». B apyrux ciydasx mareMaTHKH
MOJHOCTBIO NPUHUMAIOT puiocoduio X.

PazHo0Opa3Hple MO3UIIMK MOTYT OBITH PACCMOTPEHHBI Ha (oHE 00-
mei pumocodckoit mpodIeMaTHKH, KOTopas 00CyKIanach B IEPBOM
yact. Kitaccuueckoe rcroprueckoe pasieiicHue Ha peau3M H HOMU-
Hanmu3M Oazupyercs Ha OTHOLICHWH K YHHBEpcaiusM. Peanusm yTBep-
KJIAeT CYIICCTBOBAHHE YHHBEPCAJMiA, pa3jieNssach 3aTeM Ha OIpeJie-
JICHHBIC Pa3HOBUIHOCTH B 3aBHCHMOCTH OT IOCIECIYIOIINX OIpeselie-
HUH CyIIecTBOBaHMS yHHBepcainidi. HOMUHaIM3M OTpHIIaeT CyIEeCcTBO-
BaHHE YHUBEPCAINH, NMPU3HABasl TOJbKO WHAWBUABI WIM KOHKPETHBIE
MpeMETHI, KOTOPbIE MOHUMAOTCSl HE KaK MaTephallbHble OOBEKTHI, HO
KaK eIUHUYHbIE OCOOCHHBIE CYIIHOCTH, KOTOpBIE K TOMY K€, KaK Ka-
KETCs, HE OINpeJlesieHbl HHAaYe KaK 4epe3 ONpeAeeHue OoT 0OpaTHOTO,
gepe3 OTPHIaHKE a0CTPaKTHOTO (HO, BOBMOXHO, HACTOSIIIIUNA MaTepHa-
JIUCT He 3a00TUTCSI 00 OHTOJIOTHH).

[TonoOnast AUXOTOMUS BCTpedaeTcsl U B GUIOCOPHN MaTeMaTHKH,
HO pedb HEe UIET, COOCTBEHHO, 0 ABYX (uinocodpusx. merores B BULY,
cKopee, /IBa HaIlpaBJICHUS, KOTOPBIE PACIO3HAIOTCS B pa3HBIX (UIIOCO-
¢GUsIX UK KOTOpBIE coepKaT B cede pasHele priocopun, mo-pasHomMy
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XapakTepu3yeMble TIPH UX BO3MOXKHOM KITaCCU(UKAIIUHN C TOUYKH 3PEHHS
npoOJeMbl CYNIECTBOBAHUS MaTEeMaTHUYECKHMX OOBEKTOB. PaznnuHbie
MO3HULUH MOTYT, CJIEIOBATENbHO, B TIEPBOM NMPHOIMKEHUH Pa3MeIlaTh-
C BHYTPU OHTOJIOTUYECKOM AMXOTOMHUH, HO HE HA CTO MPOLICHTOB.
HaxiagpiBatoress 1pyrue pasferneHus, HEKOTOpPbIE MOAXO0/bl YCKOJIb3a-
10T OT BCEX TPAAULHOHHBIX KJIacCU(PHUKAIMOHHBIX KpuTepues. Marema-
THKa pa3HooOpa3Ha, U ee TPYJHO BCTABUTh B PAMKH KJIaCCU(UKAIUH. ..
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1. HOMMHAJIN3M

ITpyunHON, IO KOTOPOH MBI HE yJEINMM MHOIO BHUMAHHS HOMMHA-
TM3MY Kak (GHI0cOpUM MaTeMaTHKH, SIBISIETCS TO, YTO €r0 COBPEMEHHBIE
CTOPOHHMKH' NPH3HAKOT, YTO OTPHIIAHAE ABCTPAKTHBIX CYIIHOCTEH, COb-
CTBEHHO W OIpEeIeNIoNIee 3TO HampaBiieHue, 0azupyercs Jnmb Ha (u-
J0CO(CKON MHTYHMLHMH, KOTOpasi HE MOXET ObITh 00OCHOBaHa C MOMO-
IIpI0 OOpalIeHus K KakoMy-Iuoo Ootee GyHIAMEHTaIBbHOMY apryMeHTY
W JOBOMy W, TeM 0OoJee, Cle/l0BaTeNIbHO, C TIOMOIIBI0 aHAJIN3a Mare-
MaTuKd. BeIOOp HOMHHAIN3Ma HE UMEET HUUETO OOIIETO C PeabHOCTHIO
MaTeMaTHKH, HO UMEET IIyOOKHe MOCIEACTBHS Ul Hee WIIM MMeI Obl,
ecl ObI MAaTEMAaTHKHA UM PYKOBOJICTBOBAJINCH. OTHAKO TOTO HE TPOWC-
XoauT (1o KpaiHel Mepe sIBHO M TIOCJIE0BATEIBHO).

Tak Kak MaTeMaTH4ecKue paccykKICHHUs W300MIYIOT a0CTPaKTHBI-
MH TMOHSTUSIMH, TO y HOMUHAJIUCTA €CTh BBIOOp OO OOBSBUTH 3TH
paccykIeHus mycToi, 6eccomepaTeIbHON (haHTa3HeH, WILTIO3UECH TH-
na acTpoJIOTHH, JIMOO B3SATh HA Ce0sl HEMPOCTYIO OOS3aHHOCTH IOKa-
3aTh, YTO 32 0OMaHYMBON HAPYKHOCTBIO TAsITCA 3HAYMMBIC BBICKA3bIBa-
HUS, TIpUeMIIEMble C TOYKH 3peHHs HOMHHamucta. [Ipenmpusarve He-
JIETKOE KaK B MPUHIMIHAIBHOM IUIaHe (IIPEACTaBbTEe, €CIH 3aXO0TEI0Ch
ObI clienaTh HEYTO MOXOXKEEe Ui acTPOJIOTHH), TAaK M C TOYKU 3PEHHUS
TEXHUYECKUX TpyaHocTel. Henp3s orpaHnumBatbcsi apu@MeTHKOH,
HY)KHO 00sI3aTeJIbHO B3ATHCS M 32 HauboJjee a0CTpaKTHBIC W MPOJBHHY-
ThIE pa3Jesibl MaTEMaTUKH U Nepenucarh uX, cracas TO, YTO BO3MOYKHO
CIACTH, COXPaHssl PH 3TOM HOMHHAJIMCTUYECKYIO TOUKY 3peHust. Homu-
HAJIACTY HEOOXOJMMO TPOBECTH OOJIBITIE MAaTeMAaTHUECKOW pabOTHI 10
CPaBHEHUIO C €ro KoJuleraMH. TOJIBKO KOHCTPYKTHUBUCTAM, IOKalyW,
HYKHO IpoJeNaTh, KaK YBHIUM, HE MEHBIINN 00beM paboThl, HO OHH

''N. Goodman, W.V. Quine, Steps towards a constructive nominalism, Jour-
nal of Symbolic Logic, 12, 1947, pp. 105-122; utan. nepesox Verso un nominal-
ismo costruttivo, in La filosofia della matematica, non pen. C. Cellucci, Bari,
Laterza, 1967, pp. 269-298. Ilepssiii aBrop — Nelson Goodman, a He yKe IUT.
Nicholas D. Goodman.
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SBIISIIOTCSL MaTeMaTHKaMH, a He ¢mocodamu. B merxom Tpyn HOMuHa-
JIUCTa 0OPATHO MPONOPILHOHATIEH BHUMAHHUIO, KOTOPOE OH IOJydaeT.

Bo BcsikoM citydae, HE MOTYT CUYMTAThCS HOMHHAIHUCTHYECKUMH
MOIXOJbI, KOTOpPBIE pPacCMAaTPHBAIOT MAaTEMATHUKy TaKoOil, Kakas OHa
ectb. Eciii OHM Tak TOCTYMAaroT, TO TOJDKHBI CKa3aTh, YTO MaTeMaTH4e-
CKHE MOAXO/bI HE UCTHHHBI, YTO HE MPEACTABISIIOT COOOH paccysKaeHus,
nuMerommue 00beKTUBHOE OCHOBAHHE, KaK TO MOACKA3bIBAET X IPaMMaTH-
YecKkasi CTPYKTypa, WJIH JKe, 9YTO X CMBICI OTJIIMYEH OT Kaxymerocs. OHU
JIOJDKHBI, CJI€0BATeNIbHO, MOpaboTaTh 00JIee B SI3bIKOBOM HAIPABJICHUH,
9YeM B OHTOJIOTMYECKOM. HeKoTophle HOMHMHAJMCTBI CUHMTAIOT, YTO al-
CTpaKkTHas MaTeMaTrKa JOJDKHA OBITH TIepesieNiana M 3aMeHeHa TaMm, Te
3TO BO3MOXHO, JPYrOd BEPCUEN MATEMATHKH, JPYTHE K€ JOBOJIbLCTBY-
I0TCSl HOBOM MHTEpIpeTanuen TpaJuiiMOHHON MaTeMaTHKH .

YroObl NOHATH TPYAHOCTh 337a4H, HY’KHO YUUTHIBATh, YTO HOMH-
HAJIMCT OTPHIIAET HE TOJIBKO CYIIECTBOBaHNE a0CTPAaKTHBIX CYITHOCTEH,
KOTOpBIE HaCeNsII0T MaTeMaTHKy, HO TaKKe OTPHUIAeT UX HaJlWdHe B
Ipyrux KoHTekcTax. He sicHO, k mpHMepy, U HE BCE COTTIaCHBI, JOJKEH
M HOMHHAJIWCT OTOpachiBaTh CYIIECTBOBaHME OYKBHI «a» W TpPHU3HA-
BaTh TOJBKO CYIIECTBOBAHME PA3IUYHBIX COYETAHUH TOUEK YEPHUI UITH
Yero-To JPyroro, MMEIIMX TaKOe CXOACTBO, KOTOPOE MO3BOJISIET HAM
HA3BIBATh MX BCE «a». J(OJKEH I OH JONYyCKaTh TONBKO foken’, a He
type’, B COBPEMEHHO# TePMUHOIOTHH.

B T0 %€ camoe Bpemsi, HOMUHAJIUCT HE MOXKET 3aMBIKAThCS TOJBKO
Ha MHIUBUABI UM KOHKPETHBIE NMpeaMeThl. B 3ToM ciydae oH Heus-
0CKHO CTaJKHBACTCSI C ONPEACICHHBIMH TPYIJHOCTSMH, €CIH XOYeT
OBITH MOCIICIOBATEIBHBIM B CBOUX paccyxXIeHHsx. Jlomyckas B Kaue-
CTBE UCTHHHOTO MOJIOKEHHE, YTO €CIIM TOBOPUTCS O YeM-TO, TO IIPUHU-
MaeTcs, 9YTO 3TO YTO-TO CyIIECTBYET ((pakT HE HACTONBKO OYEBUIHBIH,
OH 03HAYaeT, YTO BCE TEPMUHBI SI3bIKA MPOSBISIIOT CYIIECTBOBAHUE Ue-
ro-1100), HOMAHAIHUCT TOXKE TOJDKEH B3ATh Ha ce0si HEKOTOphIe 00s13a-

2 Cpemu niepBeix H.H. Fields, Science without Numbers, Oxford, Blackwell,
1980, cpeau Bropeix C. Chihara, Constructibility and Mathematical Existence,
Oxford, Oxford Univ. Press, 1990.

* MHorosHauHoe cioBo. OCHOBHbIC 3HAYCHHUS — 3HAK, CHMBOJI, 0GO3HAYCHHE,
MeTKa U JIp. (aHTJ. — IPUM. TIEPEBOTIHKA).

Twur, npeacTaBuTENb, KJIACC, PO U JIp. (aHTJI. — IPUM. IEPEBOTUHKA).
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Homunanuzm

TEJICTBA B OHTOJOTMYECKOM IUane. MHadye ero mpenmnpusitue Oyaer
0e3HaJIeKHBIM U OOpEUCHHBIM Ha HEMOTY, Ha YUCTYIO BHIMUMOCThH (U
Jaxke 0e3 COMPOBOXKIEHUS KaKUM-ITHOO OOBIYHBIM HAPHUIATEIHHBIM
CyIIeCTBUTEIbHBIM). Hanpumep, HOMUHAJIHMCT JIOMyCKAaeT KOHTIIOMepa-
TBI, COOpaHHBIE U3 JIEMEHTOB PA3JIMYHBIX Y4acTeil, BEPOSTHO, JOITyCKa-
eT TaKke KOHEYHbIEe MHOXeCTBa. MHOTHE HEe MMEIOT BO3PAXXEHHHU I10
MOBOJIy T€OMETPHYECKUX OOBEKTOB, TOYEK M oOyacTeil (hU3MYECKOro
npoctpancTBa. [loutu Bce, TOBOps 0 MaTeMaTuke, TOJLKHBI IPUHUMATH,
1o KpaitHed Mepe, TUIBI (types), KOTOpble MPEICTaBISIOT co00i CuM-
BOJIEI, HO, C APYTOii CTOPOHBI, MOXKHO OBLIO OBI YTBEP)KIATh, UTO CHM-
BOJI €CTh €AMHUYHAS a0CTpaKTHAsI CYIIHOCTb.

Hexoropbsle HOMUHATIMCTBI 10 TPUPOJIE CBOSH — MUHHMAIHMCTB U
OTPaHUYMBAIOTCS YTBEPKACHUEM TOTO, YTO YMECTHO M IMOJIE3HO B Iie-
JISIX SICHOCTH MPOBOJUTH THIATENEHOE Pa3Inire MEXIy KOHKPETHBIM U
a0CTpPaKTHBIM, IETAIPHO aHAIN3UPOBATH IMOSBICHHE W 3HAYCHUE IIO-
CJICJIHETO M, BO3MOXKHO, €r0 YCTPAHUMOCTb.

B 6osee mpocThIX TEPMUHAX 110 OTHOIICHHUIO K MATEMATHKE MOXKHO
cKa3aTh, 9TO HOMHHAJIUCT OTOpachiBaeT OCCKOHEYHOCTh, HO, HYKHO
YTOYHHUTH, — OECKOHEYHOCTh KaK OOBEKT aHallM3a M JEHCTBUH C HEIO,
MOCKOJIBKY, K IIPUMEpY, OOJACTH MPOCTPAHCTBA HE MOTYT CUHTATHCS KO-
HEYHBIMHU KOHIJIOMepaTtaMu. [ mib0epT Havasl CBOIO 3HAMEHHUTYIO paboTy O
6ecxoneuHoctr (1925) ¢ yTBepkaeHHs, 4TO aKTyanbHas OECKOHEYHOCTh
HE TIPUCYTCTBYET HUKOMM 00pa3oM B MIPUPOJIE MM, JTyUllle, HA B OTHOM U3
HalIMX UCCIINOBaHMI NpUpoasl. ['misOepT npr3HaBan KOHIEHIUIO CHM-
BOJIa, UCIIOJNB3Ys HEKYI0 KAHTUAHCKYIO MHTYHUIIMIO, CBEACHHYIO K KOMOU-
HATOPHBIM COOOpaKEHUSIM, 1 OOJIBILIE TOTO, HA 3TOM OCHOBE 3aTeM pa3pa-
0aThIBAJl CBOI0 OPUIMHAIIBHYIO UCIO TI0 CIIACEHHI0 OCCKOHEYHOCTH, YTO-
bl He OTKA3bIBATHCA OT «pas Kauropa»®. MopManucTsl, B EIOM, IpH-
JIEPKUBAIOTCSI HOMHUHAIMCTHYECKON HAIPaBICHHOCTH 33 UCKIIIOYCHUEM
a0CTPaKTHOTO MOHSATHS CHMBOJA M, BO3MOXKHO, APYIUX, CBSI3AHHBIX C
3TUM, IOHATHH CHHTAKCHYECKOTO THIIA.

* HMcKmouenne, KOTOpPOe YBHIMM B pasiene o0 SMIMPHCTAX, COCTABJISET
Ounmunn IzBuc (Philip J. Davis).
® Mmeercs B Buay 3HamenuTas (pasa ImisGepra: «HHKTO He CMOKET H3-
THATh Hac U3 past, KOTOpbIH co3gan KaHnropy, roopsimiast o Teopun (0eCKOHEUHBIX )
MHOXxecTB KaHTopa (IIpuM. HayyHOTO peiakTopa).
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Dopmanu3M MpencTaBiIsieT co00i OAMH U3 BO3MOXHBIX CIIOCOOOB
3aHATH ITO3UIITUIO HOMUWHAJIN3MaA oe3 3aTparuBaHnigd MaTCMAaTHUKU. CpCZ[I/I
HaIlUX COBPEMEHHHKOB JIOTUK A. POOWHCOH SICHO BBISIBHJI IPUHLIMITH-
aNBHYIO TIO3HUIIHIO 10 MOBOLY GECKOHEUHOCTH H yJIOBKY (hopManusma’:

Most NO3MIMA KaCcaTCIbHO OCHOBaHHWM MaTeMaTHKH OCHOBaHA Ha CJICOYHOIINX
JABYX IIOCTYyJIaTaxX, WK IPUHIUIIAX: OCCKOHEYHBIC COBOKYINHOCTU HE CYHICCTBYIOT
HH B KaKOM CMBICJIC 3TOT'O CJIOBA... BBICKa3bIBaHUS, KOTOPBIC IPETCHAYIOT Ha 3TO,
JIMIICHBI CMbICJIA.

Bropoii mpuHIMI paccMOTpUM jaiee, B pasfelie, MOCBALICHHOM
(dhopmanmzmy.

OOBIYHO HOMUHAIN3M HE MOJJHUMAET HEOCPECTBEHHO BOIIPOCHI pe-
KOHCTPYKIWH WJIA PEUHTEPIIPETAMN YUCTOH MaTEeMaTHKH, a 00palaeTcst
CKOpee K TaKUM MaTeMaTU3MPOBAHHBIM HayKaM, Kak (H3UKa, WU K TIPH-
KJIaJHBIM MaTeMaTHYeCKMM MeTojaM. [IpH TakoM Tojaxojie ero padora
obJerdyena, HEKOTOpbIe OE3HAICKHBIEC PA3/IETbl MATEMATHKH (HE MPHUKIIA/I-
HOM) MOKHO MCKJIFOUHMTH U3 PacCMOTpeHUs. B 1eiaomM HOMUHANMMCT moja-
raeT, 4To KJIacCHyecKas MaTeMaTHKa, aHalu3, OasupyrolMiics Ha Jei-
CTBUTEIIBHBIX YHCIIAX, HE SBISICTCSI CYIIECTBEHHBIM sl (PU3HUKH, & TOJIBKO
TIOJIE3HBIM, YJIOOHBIM M IOJXOJISIIAM HHCTPYMEHTOM, H YTO JPYTHE Bep-
CHH MOTJIH OBl BBIIOJIHATH QHAJIOTHYHYIO BCIIOMOTaTeNbHyI0 GyHKImio. B
JUTEpaType UMEIOTCS HEKOTOPBIE 3aMETHBIE PaOOTHI B 9TOM HaIlPaBJICHUH,
MHEHHS 110 TI0BOJy KOTOPBIX pacxomsrcst. HeT cornacus B ONEHKAax C
NPUKIaJHOW TOYKM 3pEHHMs], KaK HET €ro W MO MOBOAY HOMHHAIMCTHYE-
CKOM IPHEMJIEMOCTHU pe3yiIbTaTa (KOTOpOMy BCer/ia ObIBaeT HEMHOTO Tec-
HO B paMKaX MCXOJIHBIX YUCTO OHTOJIOTHYECKHX TPEOTI0KECHUIA).

C MaTreMaTH4ecKOW TOYKH 3pEHUsI, B HOMHHAIMCTHYECKOH mepepa-
0OTKE YacTO UIpaloT BAKHYIO POJIb KOHCTPYKTUBHCTCKHE METOMBI, K
npuMmepy, A 3aMEHBbl YTBEPKICHHH O CYIIECTBOBAHMM HX aJTOPHUT-
MHYECKUMH BepcHAMHU. KOHTHHYYM AEHCTBHUTENBHBIX YUCEN B JIOOOM

7 A. Robinson, Formalism 64, in Logic, Methodology and Philosophy of Sci-
ence (Proc. Intern. Congress, Jerusalem 1964), Amsterdam, North Holland, 1965,
pp. 228-246.

¥ H.H. Fields, Science without Numbers, yie 1MT., iepepaboTai HhIOTOHOB-
CKYI0 MEXaHHKY, HMCIOJIb3ysl MOHATHE IPOCTPAHCTBEHHOH obOmactu. Ilo moBomy
nmuckyccun cmoTpu S. Shapiro, Talking about Mathematics, yxe uut. CmoTpu
taxxe J.P. Burgess, G. Rosen, 4 Subject with No Object, yxe nur.
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Homunanusm

cllydae 3aMEHSETCS KaKHM-IIMOO KOHCTPYKTHBUCTCKHM aHAaJOTOM.
Cpe,I[I/I MAaTC€MaTHUKOB IMOKJIOHHHMKHW HOMHUWHAJIM3Ma BCTPCYAIOTCA, IMPEK-
Jie BCEro, cpeau (popMaIMCTOB, a TAKIKE CPEIM KOHCTPYKTHUBHCTOB. B
00111eM, OHH UMEIOT YUCTO MATEMATHIESCKYIO UITH 3CTETHYECKYIO MOTH-
BaIMi0, a BOT (pruioco(bl, HAMPOTHB, OOPAINAIOTCS, TPEKIEC BCETO, K
UCCJICZIOBAHUIO TOTO, HACKOJIBKO MX MAaTeMaTHKa MPUTOJHA C TOYKH
3PpCHUA HAYUYHBIX HpI/IHO)KeHPlﬁ. Bimsane HOMHMHanIU3Ma BCTpCUACTCA
TaKXe U B JPyTruX QUIOCOPCKUX TEUCHUSX, TAKUX, KaK IMITUPU3M.
OnpenenenHasi, OTHIONb HE XUPYPTUYECcKasi, peau3als 3aMblc-
JIOB HOMHUHAJIMCTOB OCYIIECTBUIACH ObI, €CITH Obl B MX PACIOPSKCHUH
UMeNach HEKOTOpas TEOpHs, KAcalolascsi OCHOBAHWN MaTeMATHKH,
npuemiieMas Uil HUX W NOAXOAsIIas il Bced MareMatuku. C 3THM
KOHTEKCTOM COIJIACYETCs MOMbBITKA pa3paboTaTh TEOPUIO MHOKECTB 03
KJIACCOB, OCYIIECTBICHHAs CO clIadbIM ycriexoMm Paccenom u, mo3zaHee,
Kyaitnom®. Tpyn Paccenma 6bu1 ocHOBaTensHO pazobpan I'émenem' ¢
00IIMX MO3UIMH KOHCTPYKTUBU3MA. PaboTa npecTaBiseT coboit jxem-
qy)uHy (procockoro aHamm3a, KOTOPBIH PaCKPhIBAET BCE TOHKOCTH
U TPYJHOCTH TOJOOHOTO SJMMHHATUBU3MA M SBJISETCS MPEKPACHBIM
MPUMEPOM TOTO, KaK CIIeJyeT pa3BUBaTh PHIOCOPHIO MATEMATHKH.
3a£[a‘{a HOMUHAJIMCTOB B OTHOUICHHWU NCPCIUCBIBAHUA WUJIN HOBOH
WHTEPIpeTaui a0CTPaKTHOW MaTeMaTHKH TIPeNIojiaraeT Hajidue B
HEl pa3fenoB, KOTOPbIE MOXKHO COXPaHHUTh, U pa3zieoB, KOTOPhIE CTO-
UT TIOMBITATBCSA COXPAaHUTh. MOTHUBHI, 337au, PYHIAAMEHTAIBHBIC MMO-
CTaHOBKHM U 4YacTh MaT€MAaTHKH KaKyTCs, CJICJOBATEIbHO, 3PaBbIMH H
KOppekTHeIMU. Heo0XxoauMo Toraa BBIICHUTH, UTO HAac COMBAET C J0-
pOru 1 B KAKOM MECTE (HO oe3 IMOPOXKACHU TOTAJIbHBIX HCIIOIIPABUMBIX
KatacTpod), a TaKXKe MPUIUHBI ITOH BEKOBOW KOJIJICKTUBHON WJLTIO3UH.

® W.0. Quine, Set Theory and its Logic, Cambridge, Mass., The Belknap
Press, 1963.

"9 K. Gédel, Russell’s Mathematical Logic, in The Philosophy of Bertrand
Russell, non pen. P.A. Schilpp, Evanston, I11., The Library of Living Philosophers
(New York, The Tudor Publishing Company), 1944, pp. 125-163, nepernedatano B
Philosophy of Mathematics, non pen. P. Benacerraf, H. Putnam, Oxford, Black-
well, 1964, pp. 211-232, ceiiuac BxiroueHa B K. Godel, Collected Works, vol. 11,
nox pea. S. Feferman et al., Oxford, Oxford Univ. Press, 1990, pp. 119—141; uran.
nepeson La logica matematica di Russell, in C. Cellucci, La filosofia della
matematica, yxe uut., pp. 81-112.
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HyxHO 00BSICHUTB, OJHUM CJIIOBOM, KAKUM 00pa30oM JIFOJU JTOXOIAT 110
MIPU3HAHUS CYIICCTBOBAHUS YHCEN (WUIM IO IPHUBBIYKHA PACCyXIaTh 00
sTOM). HOMUHaNMUCTBI 3amMe4aroT, 4TO, C OJHOW CTOPOHBI, Pa3roBOPHI
B3POCIIBIX O YHCIIAX MPEJCTABIIIOTCS NETSIM HE KaK uepa ¢106; OHU BU-
JIAT UX B CBSI3U C peasibHOCThI0. C Ipyroi CTOPOHBI, Y A€TEH JIETKO Io-
JIy4aeTcss MPUHUMATh a0CTPAKTHYIO MPHUPOIY YHCEN, MOCKOJIBbKY «HH-
KTO HE COOMpAECTCs HATHIKAThCS HAa YMCIIa MM OTKPBIBATh UX B j1abopa-
TOpHH, Kak HeﬁTpHHo»ll. Peur uper, ogHako, 0 HEMHOrO OOJIBIIIEM,
4eM TMPOCTasi KOHCTATaIusl: «MMEeTCs eCTeCTBeHHasl TeHICHIUS K 3a-
MEHE pacCyXJIeHHH O METOAaX U O TeKCTaX Ha JAMCKYCCHIO O IOAXOIs-
X a0CTPAKIMSIX, KOTOPHIE PACCMATPHUBAIOTCS KaK 00BEKTHI» .

Ota omepanys Ha3bIBACTCS TAKKE KOHKPETU3AIMEH WM THUTIOCTa3H-
poBanueM. [loka 3aTpyAHUTETFHO BCKPBITH €€ MEXaHW3M Ha YPOBHE TICH-
XOJIOTHH, TPOIIIE TPOCIIEUTH € HCTOPHUECKYFO 3Bomormio. J. Jxycrn',
K TIpUMeEpY, YKa3all HEKOTOPbIE YacTO BCTpevaronyecs (ha3pr:

HoBble Teopuy, HOBbIC BaKHBIC OTKPBITHS CO3MAIOT HOBBIE MaTEMATHUCCKUC
00bekThl. OHE TPOCTYNAIOT, [IOHAYaTy, HE MATCpPUaIHM30BABILIKCE, B BHAC METOIOB
JIOKa3aTeNbCTB, MHCTPYMEHTOB HccieqoBanmst. IHoraa, B 6ojee riryOOKOM MPOLIIOM,
Kak OIepalioHHbIe MPOIEAypbl. VX BaXKHOCTh TOOYKIAeT H3ydaTh UX CaMUX IO cede,
HE3aBUCHUMO OT KOHTEKCTa, B KOTOPOM OHH OBUTH TPEIIOKEHBL, YIUTBIBASI TAKXKE TIPH-
MEHEHHE B TEX JKE CAMbIX HJIM B JIPYTUX OOCTOSATENbCTBAX. JloKa3aTenbHbIE MPOLETy-
PBI CTAHOBATCSI OOBEKTOM H3Y4YEHHS... B HEKOTOPBIX Cilydasx (HEMHOTOYHCIICHHBIX,
Beb MaTeMaTHKa, [0 CyTH, BPALIACTCS BOKPYT HEMHOIMX OOBEKTOB) MPHCYTCTBYET
(eHOMEH OOBCKTHBALIMKM TPOLEAYP... VHIMKATOPOM TMOJOOHOH KPUCTAILTH3AIMN
BBICTYIIACT TPEeThs (pa3a, 4acTo OJJHOBPEMEHHAS U TEPEIUICTEHHAs CO BTOPOM, B KOTO-
POii OHM BBICTYNAOT KaK pelieHust mpooinem. Korma Hanuio Bee 3t Tpu (assl, Toraa
TOBOPSIT, YTO OTKPBIT HOBBIII MATEMATHIECKHIT OOBEKT.

BoT TakuM o0pa3zoM ¥ ygaercsi OTAAaTh JOJHKHOE 3TOMY CIOCOOY
M3BACHATHCS Oe3 oOpamieHuss B OHTOJIOTHYECKYIO BEpy, OTKpbIBasd,
HAa00OpOT, WHTEPECHBIE MEPCIIEKTUBBI aHaN3a B UCTOPUIECKOM U JIO-
TMYECKOM ITIaHE.

"' I.P. Burgess, G. Rosen, 4 Subject with No Object, y»xe 1ur.

"2 P.J. Cohen, Comments on the Foundations of Set Theory, in Axiomatic Set
Theory, nox pen. D. Scott, vol. I, Providence, R.I., AMS, 1971, pp. 9—15.

* E. Giusti, Ipotesi sulla natura degli enti matematici, Torino, Bollati
Boringhieri, 1999, p. 75.
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2. PEAJIU3M

[Mo3unust peanu3ma, B OTIMYHAE OT HOMHHAIM3MA, Ka3alioch OBl,
€CTh TOJBKO JAeKJapanus yOeKIIeHH, BBOJHOE 3asBICHHE, HE MMEIO-
Iee BIUSHUS Ha MaTeMaTHUYECKYIO padoTy, KOTOpoe, camoe Oolbliee,
OTKPBIBACT CBOUM ITOCIIEAOBATENISIM HEKOTOPBIC TIIyOOKO (hriiocodckue
npobnembl. HomuHanm3M, no KpaifHeil Mmepe, 3acTaBisieT CBOUX CTO-
POHHHUKOB MPIIOKHUTH PYKH K MaTEeMaTHKE, HAIOXKHUTH Ha HEE KaKHUe-TO
OTPAaHUYCHHS WU TPEIIOKHUTh €€ PEKOHCTPYKIIMH, B TO BPEMs Kak
peann3M KaxeTcs 0oJiee co3epLaTeNIbHBIM 110 CBOESH MpUpoIe.

Peanm3sm — BO3MOXHO, TiepBas, coOCTBEHHO TOBOpS, (rmocodpus
MaTeMaTHKH B y3KOM CMBICJIE JTOr0 TE€PMHHA, TO €cTh (humocodus,
MoJIIepKaHHAs MATEMAaTUKAMU, TIPH 3TOM JIa)Ke YaCTUYHO He3aBUCUMAasT
OT OCHOBHEBIX (prunocodckux Teopuid. C caMoro 3apokJIeHUs TPeuecKoit
MaTEeMaTUKH peain3M OBLI CIIOCOO0M YTBEPAUTH TEOPETHUCCKOE IO-
CTOMHCTBO 3TON JUCIUIUIUHEI, OTJIEIUTH TEOMETPHUIO OT pa3MEKeBaHUS
B 3eMIIEICNTNH, apU(METHKY OT JIOTHCTUKHU (pacIpeielieHns] PeCypcoB),
mpeyiaras MaTeMaTikaM CBOW COOCTBEHHBIM OOBEKT M3YUCHHS, CTOSI-
IMKA HaJ METOJAMH MNPUKIAAHBIX PAcUeTOB U HM3MEpeHUl. Mbl Haxo-
MM 3TO, C HEKOTOPHIMHU IUIATOHOBCKUMH akieHTamu, y Ilpoxma
(IV B.): mmeanuzanuy TreOMETPUYECKOW HAYKH NPEACTaBISIOT COOOM
BPOXKJICHHBIC WJICH, MPEINICCTBYIONIME JTHOOOMY ONBITY U HE 3aBUCH-
11E OT Hero'.

Ota Tpaaunus NepexouT K I[eKapTy2 :

Korna st mpencraBisio cede TpeyrojibHHK, TO, XOTS TaKOH (QUTYpBI, OBITH MO-
KET, HATJIC Ha CBETe, KpOME KaKk B MOCH MBICIH, HE CYNIECTBYEeT U HHKOTIA HE
CYILECTBOBAIIO, BCE PABHO 3TO HE SBIICTCS IPUINHOM TOTO, YTO HE CYLIECTBYET €€

' Proclo, Commento al primo libro degli Elementi di Euclide, on pen.
M. Timpanaro Cardini, Pisa, Giardini, 1978.

R. Descartes, Meéditations métaphysiques (1641, 1647); ur. nepesox
Meditazioni metafisiche, Bari, Laterza, 1986, p. 60; pyc. nepeBoa [exapt P. Co-
yuneHus B 2 T.: [lep. ¢ mar. u ¢p. T. 2 / Cocr., pen. u npumeu. B.B. CokosoBa. —
M.: Msicitb, 1994. C. 52. — [IpuM. iepeBogYHKa.
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Onpe€acICHHasA Npupoaa, WiIW CYIIHOCTb, WM, HAKOHCL, HCU3MCHHAsA W BCYHAA
(bopMa, KOTOpast HE BBIMBIIIJICHA MHOKO U HC 3aBUCUT OT MOCTO yMa.

B nmanpHeiieM MosioKeHHs peain3Ma MpopadaThiBaoTCss U 000-
TamaoTcs BCIEACTBHE BO3POCIIEH CII0KHOCTH MaTeMaTHKH. JTO Tede-
HUE B COBPEMEHHYIO 3I0XY MpeACTaBisieT co0oi o0yl KoiblOenb
Pa3sHOOOPAa3HBIX KOHLENIMH, MHOTAA Aa)xe KOHMIMKTYIOIIUX MEXIy
c000M Kak ¢ TOYKH 3pEHHS OHTOJIOTHH, TaK M STIUCTEMOJIOTHH.

Henb3st ckazaTh, 4TO peanu3M JOITyCKAeT CYIIECTBOBAaHHE BCEX
MaTeMaTHYECKHX OOBEKTOB, O KOTOPBIX T'OBOPHUTCS B pasHBIX YacTAX
MaTeMaTuku. JIMHUS pa3zena 3aBUCUT B IIEJIOM HE TOJBKO OT (hrtocod-
ckux cooOpaxeHuit. OHa 0OBIYHO OTpeAeNsIeTcs] HayYHbIMU WIIM MaTe-
MaTHYECKUMH MPEINOYTEHUSAMH 10 MOBOLY TOTrO, KaK HYXHO 3aHH-
MaTbcs Marematukoil. Paccmorpum noaxon KyaiiHa, KOTOpbI MOKHO
Ha3BaTh HAYYHLIM peanu3mom. B COOTBETCTBUHM C HUM BCE MaTeMaTH-
YecKre MOHSITHS, HEOOXOJUMBIC [T HAyKH, UMEIOT 3aKOHHOE MPaBo Ha
CyIIECTBOBaHNE, KAaKUMHU Obl aOCTPaKTHHIMH HU ObUIH (IEHCTBUTEINB-
HBIE YWCIIa, HAlPUMeEp), HO TOIbKO OHH. OcTabHOE MOYKHO Ki1accu(u-
UPOBATH KaK B3yMacTCsl.

Hanee, npocmoii pearusm, ucrons3yst tepmuHonoruio 1. Manau
(Penelope Maddy)®, yTBepiaer, 4To TEOpHs MHOXKECTB WJIH K€, B
3TOM KOHTEKCTE, MaTeMaTHKa, TPEICTaBIsieT co00il u3yuenne oObeK-
THBHOTO yHHBEpCyMa, Mupa MHoxecTB. [ unepniamonusm (Plentiful®
Platonism), Ha000pOT, MPHU3HAET CYNIECTBOBAHHE MHOTHUX OOBEKTHB-
HBIX MHPOB, COOTBETCTBYIOIIUX Ka)JIOW HEMPOTHBOPEYMBON TEOPHH,
c(hOpMyIMPOBAHHOM C HCIIOJIH30BAHNEM JIOTHKH TIEPBOTO TOPSIKA.

OTH [Ba MOJIX0/a UMEIOT pa3inyHble nocienacTBusi. CKBO3b MpU3-
My TIEPBOTO MOJXO/A BHICKA3BIBAHHS THIA KOHTHHYYM-THIIOTE3bI’, KO-

3 . . .
P. Maddy, How to be a naturalist about mathematics, in Truth in Mathe-
matics, non pea. H.G. Dales u G. Oliveri, Oxford, Oxford Univ. Press, 1998,
pp. 161-180.
4 o o o
OOubHBINA, N300MIIBHBIHM, OOTaTHIH (QHIII. — IPUM. NIEPEBOTUNKA).
* KOHTHHYYM-THIIOTe3a TOBOPHT, UTO HE CYIIECTBYET OECKOHEUHBIX Kap/Iu-
HQJIBHBIX YHCEJI MEXAY KapJAWHAIBHBIM YHCIIOM, COOTBETCTBYIOLIMM MHOXECTBY
HATYPaJbHBIX YUCEJ, W KapJHHAIBHBIM YHCJIOM, COOTBETCTBYIOIIUM MHOXECTBY

BELIECTBEHHBIX YHCE]L.
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TOpBIE SIBIAIOTCS HEPa3PEIIMMBIMU® ¢ TOUKH 3PEHHs COBPEMEHHOM 00-
HIenpuHATON Teopuu, T.e. Teopun llepmeno—Dpenkens ZFC unm ee
pacIIupeHni, TaKHe BBICKA3bIBaHUS, TEM HE MEHEE, MMEIOT 3HauYeHUE
WCTHHBI, 3HaY€HHE, eIlle HaM HEM3BECTHOE, ISl YHUBEpPCyMa KOTOPOTO
akcnombl ZFC sBISIOTCS ONMCaHHEM, €CTECTBEHHO, HEMOJHBIM. Pac-
CMaTpuBas TEOPUI0 MHOXKECTB Uepe3 MPU3MY BTOPOTO MOJIX0A, MOKHO
CKa3aTb, YTO 3TH BBICKA3bIBAHMS HE MMEIOT 3HAYCHHS HCTHUHBL ECTb
YHUBEPCYMBI, B KOTOPBIX OHU BEPHBI, U YHUBEPCYMBI, B KOTOPBIX JIOXK-
HBI: €CTh Pa3JIMYHbIE MUDBI.

BHenHuii OKCHMOpPOH HE AOJKEH yAUBIATh. B HEKOTOPBIX MHTEp-
MpeTanusIX KBAaHTOBOW MEXaHWKH TaK)K€ TOBOPUTCS O IMapauIeIbHBIX
(MaTepuanbHBIX) MHpax. B MareMaTuke TEpMUH «YHHUBEPCYM» MOXKET
paccMaTpuBaThCsl OyKBAIBHO MPOCTBHIMHM PEATMCTAMH WM KE MOXKET
OBITh YCTPAaHUMBIM UTSI APYTHUX, KOTOPBIE BCE )K€ €r0 MCIONB3YIOT IS
yaobcrBa. Ilon «yHUBEpCYMOM» IOHHMMAeTCs COBOKYIMHOCTb MHO-
JKECTB, CYLIECTBOBAHUE KOTOPBIX OOYCIIOBIICHO ONpENeIeHHON Teopu-
eil. Ix MokeT OBITh HECKOJIBKO, IMOCKOJIBbKY OOIIENpU3HAHHAS TEOpHUs
SIBIISIETCSI HETIOHOM, M BCETNa Ta WM WHas TEOpUs MHOXECTB (C 3¢-
(DEKTUBHO JIOTHKOW B OCHOBE) OY/ICT HETOJIHOM.

ToT, KTO MOCBSIIAET CBOM HCCIENOBAaHUS JOKAa3aTeIbCTBAM HeE3a-
BHCHUMOCTH, WJIN OHH MIPUCYTCTBYIOT B 3HAYUTEIFHOW MEpe B €T0 U3BIC-
KaHHUAX, TOT C TPYAOM IPU3HAET, YTO AyMaeT 00 OJJHOM €JUHCTBEHHOM
Mupe. B mpoTuBHOM citydae TepsieTcss CMBICII €T0 AEATEIbHOCTH U pas-
paboTaHHBIE MOJENH OCTAIOTCS JHIIb TEXHHYECKUMHU (POpMaTbHBIMU
yxumpeHusMu. Yacto ¢puinocopus MaTeMaTHKOB MPEJCTaBIIeT COO0MH
TOJIBKO CHOCOO MpHIAaTh CMBICI M 3HAYEHHE TOMY, YTO OHHU JENaloT,
SIBIIICTCS JIUIIb ONPEACIEHHBIM IICUXOJOTHYECKUM JOMONHEHHEM. Tak
TOT, KTO 3aHUMAETCS TEOPHSAMH, KOTOpBIE MPEanoaraiTcs (Wi, 1Mo
KpaiiHell Mepe, 3aJyMbIBAlOTCS) KaTErOPUYHBIMH, TO €CTh C OJHOH
€IMHCTBEHHON pealn3anrel, Ha U3y4eHHe KOTOPOH M HalpaBJiIeHO €ro
WCCIIEJIOBaHNE, CKIIOHIETCS K peaim3My, MMoHadaly B OTHOIIEHHH CBO-
X 00BEKTOB, a 3aTeM, H3-3a JIEMOKPATHYECKON yCTYNKH, U B OTHOIIE-
HUU BCEX OCTaNbHBIX. J[pyroi »xe, M3ydaromuil TEOPUHU CO MHOTHMHU
peann3anusaMU WM MOJENSIMH W 3aWHTEPECOBAHHBI MMEHHO B HC-

6 He sBnsttorcst Hu JOKa3zyE€MbIMH, HA OIIPOBEPIKUMBIMU.
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MOJTE30BAaHUH 3TOTO PAa3HOOOPA3Hs BOILIOMICHUH, OOBIYHO OPHEHTHPO-
BaH Ha THMINEPIUIATOHU3M, €ClH OH peanucT. Cpenu 3THX MOCIETHUX
HaxoIsTCA, Mpexae Bcero, aaredpanctsl. Cpean NepBhIX — CIEUalH-
CThI [10 MATEMATUUYECKOMY aHAJIH3Y.

Peanusm, ofHaKo, HE OrpaHUYEH PACCMOTPEHUEM TOJBKO MHO-
’KecTB. Te3uc 0 TOM, 4YTO MareMaTu4ecKue OObEKTHI SBIISIOTCS MHOXE-
CTBaMH, He MPUHAUICKHUT pean3My. | uneprurarornsm, moJo0HbINA TO-
My, KoTophbIii onucan y [1. Magan, Ho 6e3 TpebGoBaHMs TOTO, YTO MO/Ie-
JIU KaXJ10 TEOpUH ABISUIMCH OBl MHO)KECTBAMH, IEHCTBUTENEHO NMEET
CBOHX CTOPOHHHMKOB’. Ero MOKHO GbII0 6b1 HA3BaTh CTPYKTYPAIH3MOM,
TEPMHHOM, KOTOPBIA 3ape3epBHPOBAH I OCOOCHHOTO HAaIpaBIICHUS,
obcyxnaemoro nanee. HazoBeM CTPYKTypaliM3MOM IIPOCTOE IOJIOXKE-
HHUE O TOM, YTO Ka)KJasi HEIPOTUBOPEUMBAs TEOPUS OINpPENENsIET Kiacc
CTPYKTYp, €€ MOJEIH M PacCcy’aaeT o HUX 0e3 00s3aTeNbCTB MOsCHE-
HUS TOTO, YTO TPEICTABISIOT COOOM 3TH camble CTpYyKTyphl. Torna,
TUTATOHOBCKUM CTPYKTYpPaJIM3MOM, WJIM THIEPIUIATOHU3MOM, Ha30BEM
TOT, B KOTOPOM CTPYKTYPHI IPEACTABISAIOT COO0H MHOXKECTBA.

B HexoTOphIX BepcHsiX peau3Ma M CTPYKTypalu3Ma IONbITKa CBe-
CTH OOBEKTHI M CTPYKTYPbl K MHOKECTBaM MOXET OJBEPTHYThH OIIaC-
HOCTH KaK HX HaCTOSIIYI0 MPUPOAY, TaK M MX OOOIOJHYIO aBTOHOM-
HOCTb.

Crnenyst TpaauIMOHHON (QUIOCOPCKON TEPMHUHOJIOTHH, B KOH-
¢GpoHTaMM CTPYKTypaju3Ma M HIpPOCTOrO peaqu3Ma Mbl BCTpedaeM
MPOOJIEMATHKY MIHOPAIU3MA UITA MOHU3MA peanbHoCcTU. Bee nm marte-
MaTHYeCKHe OOBEKTHI 10 CBOCH CYTH MMEIOT OJHY MPUPOIY, WIIH XKe
CYIIECTBYIOT Pa3UYHBIC WX THIIBI, KaXIBIH CO CBOCU COOCTBEHHOU
HaTypOH U JIeHCTBUTEIBHOCTBIO?

Korma oOpexTamu m3y4yeHHs] MaTeMaTHKH OBUIM TOJBKO KOJHYE-
CTBO, MIPOCTPAHCTBO U MOPAZOK, HUKTO HE Mpeanosarai, 4To pedb Ija
00 OJHOH M TOM K€ BEIlW, XOTS Pa3BUTHE aHATUTHYECKOH reoMeTpuH
yIKe J1aBalio MOBOJ JUIsi HHOTO CIICHAPHUS PA3BUTHs cOObITHIL". MOHH3M

7 . .

K npumepy, M. Steiner, Mathematical Knowledge, y>e nur.

W3BecTHO, YTO B IPEUECKOM JOCBKIMIOBOM MaTeMaTHKE 4uciaa ObUIA Teo-
METPUUECKUMH (HOpMaMHU.
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HaYMHACT YTBEPKIATHCS TOJNBKO TOCIIe eproaa apudmeTusanun AHa-
mmza’ u MOCIIEAYIONIETO MPUX0/1a YHUDUITUPYIONICH TEOPHH MHOXKECTB.

Jaxe ¢opmanuct Mor Obl MPU3HATH CTPYKTypann3M. Kaxaas teo-
pHUs omupaeTcs Ha CBOE COOCTBEHHOE OCHOBaHWE. B jgaHHOM cirydae
it popmanucTta — 310 (popMalibHaAs CUCTeMa 03 KOHKPETHOW HMHTEp-
MpeTaluu, OJJHAKO C BO3MOXKHOM OE3BPEIHON WM, JIydIlle CKa3aTh, He-
MaTeMaTH4YeCcKOl M0OaBKOHM, YTBEpKIAroIIel, 4YTO U3 HEMPOTHBOPEUH-
BOCTHU CJIEIYET CyllleCTBOBaHUE. JlOCTaTOYHO cKa3aTh, YTO 3TO HPEIO-
JoKeHHe (WM 3TOT JIOTUYECKHH Pe3yJbTar) SBISeTCS MeTadu3uye-
CKHM JIOITOJTHEHHEM 0e3 KaKoro-au0o0 3HauYeHUs U BaKHOCTH IS MaTe-
maruku'’. Ham KaKETCs, 9TO CTPYKTypalnucT u GopManuct bypOaku
nojiepkait Ob1 Takoi moaxos. B I[GP'ICTBPITCJII)HOCTI/I] 1,

YTO KacaeTcsi OCHOBaHWH, TO Mbl BEpUM B pEaIbHOCTh MaTE€MaTHKH, HO, €CTe-
CTBEHHO, Korjia (pUIocodsl aTaKyrOT HAC CO CBOMMH MapajoKCaMH, MbI CIIacaeMcCs
¢ moMouIpio popMaaM3Ma U OTBEYaeM, YTO MaTeMaTHKa €CTh TOJBKO MaHWITYJIs-
LM CHMBOJIAMH, JIMIIEHHBIMU CMBICTIA, ¥, 3aTeM, rumieM [ maBsl 1 u 2 [Onemen-
mog] ¢ Teopueil MHOXeCTB. B KOHIIE KOHIIOB, HAC OCTABIISIOT B MOKOE, U MBI MO-
KEM BEPHYTbCS K MAaTEMaTHKE W 3aHHUMAThCS €0 KaK paHee, T.C. C OILIYIICHHEM,
KOTOpOE MMEET KaKAbIii MaTeMaTHK, YTO OH pabOTaeT ¢ 4eM-TO pealbHbIM. Bo3-
MOJKHO, 3TO OIIYIICHUE — WILTIO3HUs, HO OueHb yano0Has. TakoB moaxon bypbaku B
OTHOIICHUY OCHOBaHUIA.

Peann3My Taroke He pHCYyIIa OHTOJIOTHYECKAsE 03a004EHHOCTb, 110
KpaiiHeit Mepe, B 061actu puiocopun MmatemaTik. OH 3aWHTEPECOBaH
NpeXIe BCEro B HMCTHHHOCTM MaTeMaTHYeCKHX BbICKasbiBaHuid. Ilo
mHennio M. Pesnnka (Michael Resnik)'?, ncTunHbIH peannsm xapakre-
pHU3yeTCs TpeMsI TTOJIOKEHUSIMU: 1) CYIIHOCTH, O KOTOPBIX TOBOPUTCS B

° Mo wucropun apudmermsarmu cM. L. Geymonat, Storia e filosofia
dell’Analisi infinitesimale, Torino, F.1li Bocca, 1948.

' To mpaeze TOBOpS, apryMeHT, KOTOPBIi 31eCh HCIIONB3YeTCs, OUYEHb OMIH-
30K K TOMY, YTO HCIOJIB3yeTCsI B OHTOJOTHYECKOM JIOKa3aTeJIbCTBE CYLIECTBOBA-
Hus bora.

"' J. Dieudonné, Les methods axiomatiques modernes et les fondements des
mathématiques, in Les grands courants de la pensée mathématique, moa pen.
F. Le Lionnais (1948), 2 ed., Paris, A. Blanchard, 1962, pp. 543-555.

'> M.D. Resnik, Mathematics as a Science of Patterns, y¥xe 1ur.
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MaTEeMaTUYCCKUX TECOPHSX, CYHICCTBYIOT; 2) TEOPUH, KOTOPHIE UX pac-
CMaTpPUBAIOT, SBJISIIOTCS (B LIE€JI0M) BEPHBIMHU; 3) WX MCTUHHOCTH He3a-
BHCHMA OT HAIIEro MO3HAHUS U, B CIy4ae WX 3HAHHS, OT HAIEro CIo-
coba ux mo3HaHus. OHAKO 3TH TP OCOOCHHOCTH MOYKHO BCTPETHTH
MOpO3Hb — B (PrI0OCOGUH HUKTO HE MOXKET OTAaBaTh IPUKA3bl HIIH,
JIPYTHMH CJIOBAMH, HUKTO UX HE UCTIOIHSICT.

[IpocToit peanucT SBISETCS PEATUCTOM HE TOJIBKO B OHTOJOTHYE-
CKOM IUTaHe, HO TAKXe W B INIAHE TOTO, YTO KACaeTCs 3HAYECHHMH HCTH-
Hel. [TocnenoBaTens THIIEPILUIATOHU3MA SABJISICTCS OHTOJIOTMYECKUM pe-
anuctoM. OH NPU3HACT PEaTbHOCTh MOHSATHI, HO HE UCIMUHHOCHb Ma-
TEMATHYECKUX CYKICHHH, MOCKOJIBKY IOMYCKACT TOJbKO MCTHHBI OT-
HOCHUTEJIBHO CTPYKTYp. PSIJIOM ¢ OHTOJIOTHYECKHM PeaTu3MoM OOHapy-
JKUBACTCSI, CIIEJ0BATEIILHO, THOCCOJIOTUYCCKHI HITM JIOTHYECKUHN pea-
JU3M, YTO TIPEACTABISAET cOOOH He UTO MHOE, KaK MpU3HAHUE aphCTO-
TEJICBCKOrO MPHUHIIMIIA IBY3HAYHOCTH TSI K&XKIOTO YTBEPIKICHHS.

OnHO U3 onpesielieHUI peaiu3Ma 3Ha4eHUN UCTUHBI, KOTOPOE, Ka-
xertcs, npemtoxkeno M. Jlammutom (Michael Dummett), cnez[onmee13 :

Peanmuct (10 OTHOLICHHIO K TEOPHHM HIM K KAKOMY-TO THITY H3JIOKCHHS)
YTBEpXKIAeT, 4TO 1) BHICKAa3bIBaHHS TECOPHH IIH U3JIOKEHUS SBISIOTCS NCTHHHBIMH
WK JIOKHBIMU | 2) YTO BCE TO, YTO WX JENACT UCTHHHBIMU WM JIOXKHBIMH, SBJISI-
eTCsl YeM-TO GHEeWHUM, TO €CTh, B IIEJIOM, peub HE WAET O HAIINX CEHCOPHBIX Xa-
PAKTEPUCTUKAX, PEabHBIX MM MOTCHIHAIBHBIX, WIA O CTPYKType HallIero yma,
WIM O HaIlleM s13bIKe M Tak Jayee. JTO BHEIIHEE JOJDKHO, KOHEYHO, OBITh peajb-
HBIM, HO HE 00513aTebHO MPEICTABICHO CYIIIHOCTSIMH, K KOTOPHIM BBICKA3bIBAHUS
OTHOCHJIMCH ObI (3TO TOTPeOOBAIO OBl HAMYHS MPEABAPHUTEIBHON TCOPUH 3HAYEC-
HUs). DTUM BHEIIHUM Moria Obl ObITh Jit0Oast Bellb, Hampumep, obmectBo. Ha
OCHOBE Takod (OpMyIMPOBKH MOKHO OBITH PEATMCTAMHU IO OTHOIICHHIO K MaTe-
MaTHYECKO TeMe 0e3 MPUHATHS Ha ceOst 00513aTeNbCTB MO MOBOIY CYIIECTBOBAHUS
«MaTEMaTHYECKUX 00BEKTOBY.

TpynHO MpeacTaBuTh, OTKYJa MOrja Obl IPUITH Waes 1moxo0HOH
¢dopMBl peanu3Ma, €ciM HEe M3 Pa3MBIIUICHUH HaJ MaTeMaTHKOM.

" [ur. B H. Putnam, What is mathematical Truth, in Philosophical Papers,
2 voll., Cambridge, Cambridge Univ. Press, 1975, nepenedarano B T. Tymoczko,
New Directions, yxe UHTt., p. 57; utan. nepeson Che cosa é la verita matematica,
in H. Putnam, Matematica, materia e metodo, Milano, Adelphi, 1993, pp. 80-98.
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[Ipexxne wem m3nmaraTth ee, HEOOXOIUMO MPU3HATH OCHOBHYIO COBOKYTI-
HOCTb YTBEPKIEHHUH, KOTOPBIC CUNTAINCH OBl HCTUHHBIMHU.

Peam3m 0e3 00BeKTOB MOXeT OBITh y3HaH B Joruiusme. Jlis
I'. ®pere gncna O6buTH KOHIETIUAMA. OCHOBHOW BOIIPOC HE OBLT BO-
npocoM 00 00beKTaxX, HO 00 0ObeKmuUGHOCHY MATEMAaTHKU, IPOTHUBO-
MOCTaBJICHHBIM BOIPOCY O CYIICCTBOBAHUHM OOBEKTOB WM HX CyIIle-
CTBOBAaHHH, JOCTOBEPHOM B HAIIMX yMaX, KaK WHAWBHUIYaJIbHBIX, TaK U
pa3yMe KOJUICKTMBHOM, WJIM TPAHCICHICHTAIbHOM. [IJis TOTO YTOOBI
YTBEPXKIaTh, YTO KOHIICMIIUN SBISIOTCS BHEUTHUMH, JTOCTATOYHO OT-
BEPTHYTh IOHATHE pa3dyMa (W CKa3aTh, YTO OOBEKTHI CYIIECTBYIOT).
C touku 3penus JJammura, Kanta Heab3s cUMTaTh PEANUCTOM, HO, Be-
POSITHO, MO’KHO PAaCCMAaTPHUBATH PEATMCTOM THOCEOIOTHUECKHM.

[Ipu3HaB MaTemMaTHYECKUE MOHATHS KaK KOHIENINH, HEO0X0IUMO
MOSICHUTh, KAKUM 00pa3oM BO3MOXHO MPUHATH UX B KaueCTBE 00BbEKTa
M3YYCHHUS U UTO OYAET KIFOUHUKOM, JAIONIUM SUCTEMOJIOTHYCCKHA J10-
CTyN K ux usydenuto. [lyis dpere — 310 JIOTMKA, OAMHAKOBO OOBEKTHB-
Has ¥ He OTHOCSIIASACSA K YMY, OJTHAKO HE OUYEBUIHO, YTO B 3TOM CIIydae
HE OCTACTCS BOMPOCOB. SBISICTCS JIM M3YUCHIE KOHIICTITHI SKBUBAICH-
TOM MX KOPPEKTHOTO HMCIOJIb30BaHUsA? Wiu ke, BO3MOXKHO JIM TIPOU3-
BOJIMTH HEJIOTHYHBIE, OMIMOOYHBIC, K TIPUMEPY, PACCYKICHHUS HaJ| KOH-
nenmusiMu? Torga Hy)XKHa CIOCOOHOCTH TOCTYTa, KOTOpasi, TOCKOJIBKY
JIPYroro He BUIHO, MMeJia Obl OTHOIICHUE K YMY, PaHee HCKIIFOUEHHO-
My U3 PAacCMOTpEHHs. DTO TPOOJIEMbI, KOTOPhIE MOXHO OyaeT pac-
CMaTPUBATh IPU 00CYKIACHUH JIOTHIIU3MA.

Peanu3M 3HaueHU UCTUHBI caM 110 ce0€ WM B CBSI3KE C OHTOJIO-
THYECKUM PEaTM3MOM TOJHUMAET OJUH JHOOOMBITHBIM BOMPOC, KOTO-
PBIH SBISIETCS TIO XapaKkTepy JIOTHYECKHM, HO eIlle CKOpee MCHUXOJIOTH-
YECKUM, OTHOCSIIUMCS K (paKTy, 9TO caM 1o cebe 3TOT BOIIPOC HE JT0JI-
JKeH OBITh TOCTaByieH. Peub uieT o TeopeMe Tapckoro o HEBBIPa3UMO-
CTH HCTUHBL. B cBeTe 3TOl TeopeMbl pacCyXIeHHs 0 MaTeMaTHIECKUX
HMCTUHAX HEW30eKHO OOpedeHBl Ha OeCIpeIMETHOCTh, €CIIA SI3BIK HE-
(hopMaJIbHBIN, WK K€ Ha HEOMPEICICHHYIO OTCBUIKY K CTPOTMM MeTa-
sI3bIKaM, BCe 0OJiee COMHUTENBHBIM. HEOHSATHO, MMOYeMy CTOJIBKO IIy-
Ma OBIJIO TIOAHSTO KCTAaTH (M HEKCTATH) 10 MOBOY TeopeMsbl [ énens, B
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TO BpeMsi Kak TeopeMmy TapcKoro JIMIIb BCKOJB3b YIIOMHHAIOT, XOTS
OHa ropas/io 6osee MokasaTeabHa U 3HAUNTENbHA TS (rnocoduu’”.

Henp3s cka3atre, 4To HEe OBUIM MOTPAYCHBI PEKH YEPHHI Ha 3Ty Te-
My'>, €CITH TOBOPHTb O BCEBO3MOXHBIX BapHAHTaX 00X0a ee MoCyIe-
CTBUH, YTOOBI HE MPU3HABATH, YTO (HHUIOCOPHST MOXKET 00CYKIAaTh KaK
OJIHY M3 CBOMX TJIABHBIX TeM MOHSATHE (MCTHHBI), KOTOPOE HE MOXKET
OBITH OIpENETIeHO, U UCIOIbh30BAaTh €r0 B OCHOBaX (HIOCO(UU MaTe-
Matuku. OJHAKO TIPOCTOE M KECTKOE CIEICTBHE TEOpeMbI Tapckoro
3aKJI04aeTcs B TOM, YTO JUIsS ONPEACICHUS MCTHHBI MAaTEMaTHYEeCKUX
YTBEP)KACHUI B MUpPE MHOXKECTB (MJIM MaTeMaTHKH) HEOOXOIMMa Teo-
pusi, B KOTOPOH TaKOH YHUBEPCYM OBIIT OBI OOBEKTOM, TO €CTh TEOPHS,
KOTOpasi JJoKa3ajia Obl HEMPOTHBOPEUMBOCTH CYIIECTBYIOIIEH MaTeMa-
TUKU. MOKHO MOWTH BIEpe] MO 3TOMY IyTH, HO HEH3BECTHO, K YEMY
BCE DTO NpHBeAeT. B kauecTBe ambTepHATHBBI OIPENEICHUI0 UCTHHBI
MOJKHO JIaBaTh OINpPEENICHHS JIOKATLHBIX UCTHH JUIS OTJCIBHBIX TEO-
pHii, HUCTIONB3YyEeMbIe THUIECPILIATOHU3MOM JJIsl TIOATBEPIKACHUS CyIlie-
ctBoBaHus Mojieneil. [lomoOHbIe oKaIbHBIE TOHITHS UCTHHBI UTPAIOT,
OJTHAaKO, POJb MOYTH H3IUIIHIOK. PaccMoTpuM pganee mpUMeHEHHE
3TOW BO3MOXHOCTH Pe3HukoM i ogHOW (OpMBI peaau3Ma ecre-
CTBEHHOTO, HAUBHOT'O ¥, UMEHHO, H3JIUIIHETO.

Kaxxgprit peanuct OMKEeH MOBECHTH TEpe]] CBOMM pabodnM Me-
cToM TabIMUKy ¢ Haanucbio Memento Tarski 16

1 Hekotopoe 00BsSCHEHHE MOXET COIEPKAThCS B PACXOXKEH, OOBIICHHOM
bopmymrpoBke Teopembl ['€xernsi, KOTOpasi MEPEOLCHIUBACT M OKa3bIBACT IIPE/IIIO-
YTEHHUE UCTUHE TI0 OTHOLICHHIO K JIOKa3yeMOCTH.

" TTo HEKOTOPBIM ACTEKTaM PACCMOTPEHHBIX JIUCKYCCHIA, 3HAYMMBIM JUTS Ma-
tematuku, cM. M.D. Resnik, Mathematics as a Science of Patterns, yxe UHT.,
cap. 2.

% Ilyrka, amemmupyiomas K KpbUIATOMY BBIpakeHHio Memento mori —
MIOMHH O CMEPTH (JIaT. — MPUM. IIEPEBOIUNKA).
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3. INIATOHUM3M

IImaToHM3M TIpEACTaBISIET CO00M (POPMYy MaTEMaTHICCKOTO OHTO-
JIOTHYECKOTO pealiu3Ma, KOTOpYyIo, MO CJIOBaM €ro IocieloBaTeliei,
TOJUICPXKMBACT OOJIBIIMHCTBO COBPEMEHHBIX MAaTeMaTHKOB'. Cpemm
BEAYIIMX MAaTEMATHKOB HAIIIETO BPEMEHH, KOTOPBIC SBJISIOTCSI CTOPOH-
HUKaMHM TUIATOHU3Ma, MOKHO OTMeTHTh P. Ilerpoysa (Roger Penrose) u
A. Konna (Alain Connes)’.

Kazasnoch Obl, 3TO TeUCHHUE U3BECTHO U U3YUYECHO, JOCTATOYHO JATh
cchuiky Ha [Inarona u Bce, HO He Bce Tak OJHO3HAYHO. CyIecTBYIOT
pasnnuHbie (HOPMBI ATOTO HAIPABJICHUS: MPOCTOW W THIEPIUIATOHU3M,
TUTATOHU3M MOHUCTHYECKUH U TUTFOPATHUCTUICCKHIMA.

B oTHoOmIeHnn MateMaTHYECKOW OHTOJIOTHU TEPMUH CTaJI UCIOJIb-
30BaTbCsd CPABHUTECIBLHO HCIAaBHO, B HepBOfI IIOJIOBUHE ABaALaTOI'O0 BC-
Kka’, oaHaKo yeTkas (GOpPMYIMPOBKA MO3HMIMH [UIATOHH3MA ObLIA JaHA
paHee, B KOHIIE JCBATHAIIATOTO CTONETHS :

51 momararo, 4ro uncna U QYHKIMH AHamu3a He SBISIOTCS MPOH3BOJBHBIM
IPOIYKTOM Hamiero yma. Jlymaro, 4To OHU CYLIECTBYIOT BHE Hac, 00yajasi Xxapak-
TEepOM HEOOXOIMMOCTH, IPUCYIM OOBEKTHBHON PeaTbHOCTH, U YTO MBI BCTpeya-
€M UX, OTKPBIBAEM UX U U3y4YaeM UX, KaK 3TO JENal0T (PU3UKH, XUMUKHU U 300JI0TU.

' Mo kpaifueii Mepe, cpemu TBOpuecKuX. IIpemblymmas ATaTa 10 MOBOIY
nojaxona BypOaku B OTHOIIEHMHM OCHOBaHHWH Obuta mepedpasupoBaHa J[bemoHHE
(YCTHBII BAPHAHT) B KpbLIAMYIO (hpazy, YTO MaTEMATHKH — TUIATOHKUCTHI B pabodre
JTHU ¥ (POPMAITUCTBHI 110 BBIXOAHBIM, KOT/Ia XOMSAT B IEPKOBb.

2 R. Penrose, The Emperor’s New Mind, Oxford, Oxford Univ. Press, 1989;
utan. nepesox La nuova mente dell imperatore, Milano, Adelphi, 1990 u Shadows of
the Mind, Oxford, Oxford Univ. Press, 1994; utan. nepeson Ombre sulla mente, Mila-
no, Mondadori, 1998; J.-P. Changeux, A. Connes, Matiére a penser, Paris, Odile Jacob,
1989; urain. nepeBoxa Materia e pensiero, Torino, Bollati Boringhieri, 1991.

} Kaxercs, 4To ObLI npemioxked B Paul Bernays, Sur le Platonism dans les
mathématiques, in «L’Enseignement Mathématiquey, 34, 1935-1936, pp. 52—69.

* Ch. Hermite (1894) in Corréspondance d’Hermite et Stieltjes, Paris,
Gauthier-Villars, 1905, t. II, p. 398.
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AHaHOFI/IT-IHyIO CCBIJIKY Ha O6LeKTBI N3YUCHHUA €CTCCTBCHHBIX HAYK
cl1enan CoBpeMeHHbIH Gunocod’:

PaCCMOTpeHI/Ie MaTEMaTHUKH KakK HCKOTOpOﬁ HayKH YK€ MmoAgpasymMeBacT, 4TO
HaTypaJbHBIC YUCJIa, 0OBEKTHI HU3yUYCHUA 3TOHU HAaYKH, ABJIAIOTCA 00BEKTaMHU B TOM
KC€ CaMOM CMBICJIE, B KOTOPOM U MOJICKYJIBI SABJISAIOTCS 00BEKTAMH.

EcTp uemy yauBUTBCS B 3TOM OBEPXHOCTHOM CpaBHEeHUH. OOBeK-
Thl €CTECTBEHHBIX HAYK, B TOM YHCJIC U YIOMSHYTBIC MOJICKYJIbI, TIOSB-
JSI0TCSL U TIpomajaioT. He gymaercs, 4To, MpUIMKCHIBAsS MaTeMaTHIe-
CKMM O0BEKTaM Te K€ CaMble CBOMCTBA, MOXKHO OBLIO OBI 00ECIICUNTD
YCTOWYMBBIE OCHOBAHHUS, KOTOPHIE JKeJIau Obl IMETh TUTATOHUCTHI, 1a U
C OHTOJIOTHYECKOM TOYKH 3PEHUSI — 3TO €pPEeCh, MOCKOIBKY OOBEKT HE
n3MeHsiercs. OHO BpeMs 00BEKTaMH €CTECTBEHHBIX HayK OBLIHM TOJb-
KO HaOIroaeMble MaKpOOOBEKTHI THUIIA PACTEHUH M KUBOTHBIX. Mare-
MaTHYEeCKHe OOBEKTHI TOTJIa, KOHEYHO, HE OBUIHM OOBEKTAMH TOTO XKE
pona. 3aTeM OOBEKThI €CTECTBEHHBIX HAYK MPEBPATHINCh B MUKPOOOb-
€KTBI, T.C. CTAIM HEHAOIIOAaeMBbI, KaK M OOBEKTHI MaTeMaTHYECKHE, U,
Ka3aJioch ObI, HY)KHO CKa3aTh, 9TO BCE HA00OPOT — 3TO OOBEKTH HAYKH
(cTanm) MOX0XM Ha MaTeMaTH4decKue. AHAJIOTHYHOE 3aMeNIaTeIbCTBO
BO3HUKHET TPU PACCMOTPEHHUU IMITUPU3MA.

Uro ObuTO OBI, eciii OBl MaTeMaTHYeCKHE OOBEKTHI, KaK (IIOTH-
CTOH, OTHAXABI Hcue3nu 0b1? Kakoe obneryenue 1ist CTyA€HTOB!

W Bce ke MMEHHO 3Ta CChUIKA Ha OOBEKTHI €CTECTBEHHBIX HAYK
00BeIMHSET pa3HOOOPA3HBIE BAPUAHTHI TNIATOHU3MA.

Ilepnon mestenpHOocTH 111, DpMuTa XapakTepru30BajCs MOSBICHU-
€M Ha CIICHE M B cepjie AHanu3a Takux (QyHKIUH, KOTOpPBIC HEJb3s
OBLTO TIPEACTaBUTH MPOCTHIME (popmyiamu, kak xoten JI. Dinep. OHn
TIOJDKHBI OBITH pacCMaTPHUBATHCS KaK OOBEKTHI B ceOe, 3aBEPIICHHBIC U
0 CBOEH MpHUpOoJie OECKOHEYHBIE,

Takum 00pazom, MaTEMAaTUYECKHI TUIATOHU3M 3apPOXKAAJICS B MPO-
1lecce OTJIENIEHUS] MAaTeMAaTHKH OT (PU3MYECKOTO MHUpPA, U €ro KyJIbMH-
HaIls TPHUILIACh Ha JNEBITHaAIAToe crojierwe. Korma Bepuiioch, 4TO
MUp co3iaH boroMm ¢ ucnonb3oBaHMEM MaTeMaTH4ecKux (Gopm, 4YTo
KHHTA MPUPOJIBI HAallMCaHa Ha si3bIke MaTeMatuku (I anmneit), mpobiema

> M. Steiner, Mathematical Knowledge, yxe nur., p. 87.
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Ilnamonuszm

MIPUPOIBI MATEMATHIECKUX OOBEKTOB HE IMPEACTABIIIACH JpaMaTHIC-
ckoii. MareMaTvka TpOCTO M yAMBHUTEIHLHO BBIpa)Kaja YHCICHHEBIE U
reOMETPUYECKIE XapaKTePUCTUKH Hariero Mupa. Ee ucTuHbl ObLTH 00
3TOM MHUPE W MPHUHAIEKATN 3TOMY MHUPY, XOTA U 00Jafand Xapakre-
poMm HeoOxomumocTH. Jlaxke BO3MOXKHBIC INIATOHOBCKUE Mnen He oOm-
tanu B ['unepypanunu, a 00pa30BbIBAIN OMPEICICHHYI0 CXEMY U OCHOBY
MHUpa. APHCTOTENHN3M | IJIATOHU3M MOTJIA MIPOJOJDKATh CpaXkaThCs Ha
MeTapU3NIECKON CIIeHE U, TaK)Ke, Ha THOCEOJIOTHICCKOM, HO C HEBEIIH-
KHMH TOCJEACTBUSAMHU JJII MaTeMaTuku. Jta (uiocodusi, KOTOPYIO
MOJKHO Ha3BaTh BO3POXACHHBIM [lugazopuszmom, yuuia 6e3B03BpPaTHO.

B cemHanmaToM Beke ObUTH TOJIBKO TEOMETPHS U airedpa, TOJIbKO
Ha4YHMHAJAach pa3padoTKa aHalM3a OECKOHEYHO MaJbIX. B KOHIE NeBsT-
HAJIIATOTO CTOJICTUS MAaTeMAaTHKa OXBAaThIBAJIA y)KE€ TAKHE TCOPHH, KaK
TEOpHUsI MHOXKECTB, TeOpHusl (PYHKIMI JeHCTBUTEIHHOTO U KOMITJIEKCHO-
ro TIEPEMEHHOTO, MPOCKTUBHAS W HEEBKIIUIOBBI reomeTpun. [lo cpas-
HEHWIO C MareMaThkoi BpemeH llpokia, xorma Hwun 3ammBanm mons
ETHITSH, MPOU30IUIH, KOHEYHO, OTPOMHBIC U3MCHCHUS.

B To Bpems kak reomeTpus M anreOpa mpeyiaraid TeOpHH, KOTO-
pble HE OMUCHIBAIA U HE U3MEPSUITH MAKPOMHP C TPEMS M3MEPCHUSIMH,
MPEJICTAaBUTENN aHAIN3a JOJDKHBI OBUTH HAYYHUTHCS padoTaTh ¢ Maccoit
HOBBIX OCCKOHEYHBIX O00BEKTOB — (PYHKIIMH, O KOTOPBIX TOBOPHI Dp-
MuT. OTHAKO ero MO3MIHA B JyXe IUIaTOHN3Ma ObLTa HE €IMHCTBEHHOM.
B Tot xe mepuon I'. Kantop u P. Jlenexkunn, co3gaTenu T€OpUH MHO-
KECTB, TOBOPHIIU contra JPMHUT O CBOOOIHOIN MaTeMaTuke, CBOOOTHOM
TBOpUYECTBE yMa, a Dpere yTBepKaall, YTO HaTypalbHbBIE YHUCIa — KOH-
eI,

Bcrama Bo Bech pocT mpobiiemMa Norcka HOBOTO OOBSCHEHHUS IS
MaTeMaTHKH, U UMEIIHNCh J1Ba IPUHIMITHAIEHO Pa3IMIHBIX BapHAHTA: C
OJIHOW CTOPOHBI, IPU3HAHUE COOCTBEHHOW OOBEKTHBHOW PEATHHOCTU
MaTeMaTHKH U, C IPYTOi CTOPOHBI, €€ CYIECTBOBAHUE B yMe, WIIU T10-
POXKIIEHHE €€ YMOM, IIpU3HAaHUE TOTO, YTO MaTeMaTHKa €CTh TBOPCHUE
JlyXa Wi pazyMma.

[Tocne DpMuta MHOTHE 3HAMEHUTHIC MATEMATHUKU MMPU3HAIUCH, YTO
SABIIAIOTCS yOEKICHHBIMHU TLIATOHHCTAMH, K IpuMepy, Xapau®:

® G.H. Hardy, 4 Mathematician’s Apology, Cambridge, Cambridge Univ.
Press, 1941, pp. 63—64.
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MaremaTnueckasi peajJbHOCTB JISKHT BHE HAC, M Hallla 3a7]a4a — OTKPBITh €€ U
Ha0IroaTh €€, U TEOPEMbl, KOTOPBIE MBI JJOKAa3bIBAEM U KOTOPHIE KPACHOPEUYMBO
OIMCBIBAEM KaK HalllM «TBOPEHUS», SABISIOTCS NMPOCTO OTYETaMH O HAIIMX HaOIro-
JICHHSX.

B namy quu Konu numer’:

S CKJIOHAIOCH CKOpee K PeaIMCTUYECKOl Touke 3peHus. J1st MeHs nmpocThie
qucia, K puMepy, 0ojiee peasibHbl, YeM MaTepHajbHas eHCTBUTENLHOCTh, KOTO-
pas Hac OKpyxkaeT. MOXXHO CpaBHUTb pabOTy MaTeMaTHKa ¢ paboToOH IEepBOOT-
KpBIBaTEIs MUpA.

Ho obasinne ninatoHn3Ma OnMpaeTcsi, MPeKae BCEro, Ha aBTOPUTET
['€nensi, KOTOpBIM HE OrpaHUYWICS OJHOW JUIIL BEPOM, a IbITAJICS
o0ocHoBaTh ero. OH roBOpHMII O KJlaccax, MOCKOJIBKY €ro e TeIbHOCTD
Npulriach Ha TOT MEPUOJ, KOTJa TEOpHs MHOXECTB OblIa TOJBKO-
TONBKO NPH3HAHA B KAYECTBE KapKaca BCeil MaTeMaTHKH :

Knaccel n KOHLCTIIMUH MOTYT TAaKK€ pacCMaTPUBATHCS KaK pPCaJIbHBIC 00BEK-
THI ¥, IMEHHO, KJIACCHl KaK «MHOXXECTBEHHOCTH OOBEKTOB» MM KaK CTPYKTYDHI,
KOTOPBIE COCTOAT U3 MHOXKECTBEHHOCTE! OOBEKTOB, U KOHLENIUY KaK CBOWCTBA U
OTHOILIIEHUSI MEXJY OOBEKTaMM, KOTOpPbIE CYLIECTBYIOT HE3aBUCHMO OT HAIUX
OIpENIENIEHNH U TOCTPOEHHH.

MHe ka)keTcsl, 4TO NpHU3HAHKUE NOJOOHBIX 0OBEKTOB HE MEHEE 3aKOHHO, YeM
npHu3HaHUE (U3MYECKUX Tell, H YTO €CTh TaKoe K& OCHOBAaHHE BEPUTH B X CyIIIe-
cTBoBaHue. OHU HEOOXOMUMBI [yl 00ecHeUeHUs! IPUEMIIEMON CHCTEMBI MaTeMa-
TUKH B TOM K€ CaMOM CMBICIIE, B KOTOPOM (pU3MUECcKUe Tela Hy>KHBbI IJIs yI0BIIE-
TBOPUTENILHON TEOPHUH HAIMX CEHCOPHBIX OLIYLIEHHH, U B 000MX CIIydasx HeBO3-
MOXHO HHTEPIPETUPOBATh CY>KAEHHS, KOTOpble HEOOXOIUMO BBICKA3bIBaTh 00
3THX 00BEKTaX, MHAUE KaK YTBEPIKACHUS O «IAaHHBIX», TO €CTh BO BTOPOM CIIydae O
HeﬁCTBHTeJ’[LHbIX CCHCOPHBIX OLTYIICHUAX.

OtmernMm, uro I'énens roBOpUT MpesyCMOTPUTENIBLHBIM 00pa3oM o
(U3NUECKUX TeNax, a HE O COMHHUTENBHBIX 00BEKTaX (PU3NUECKOU Teo-
pun. OH, BO3MOXHO, UMEET B BUAY H3HAYaJIbHOE NpU3HaHKE (U3UUe-
CKHX TeJl, TOJ00HOE TOMY, K KOTOPOMY aleJIUpyeT BHIIIE, K IPUMEDY,

7 J.-P. Changeux, A. Connes, Matiére a penser, yxe ut., p. 20.

¥ K. Gédel, Russell’s Mathematical Logic, yxe uut. [é1enp ¢ 61arockioH-
HOCTBIO KOMMECHTHUPYET U Iepedpazupyer BeIpaxkeHHs Paccenma «rak ke, Kaky,
«boiee yeM fasee», YTBEPKICHHE, YTO aKCHOMBI 00OCHOBAHBI HCTOPUCH W MpPaK-
TUKON MaTEMaTHKH.
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Hukonac I'yaMaH, npu3HaHue, KOTOPOE HEOOXOIUMO IS TOTO, YTOOBI
paccyxeHus o pu3nKe He CBOIMINCH K CYOBEKTUBHBIM OITYIICHUSM,
Y YCTaHABJIMBAJIACh ObI OMPEICICHHAS OCHOBA JIJIi OObEKTHUBHOCTH.

T'énenp BHOJIHE OCO3HABAJ, YTO BBIABIIKEHHE MHOJOOHOTO Te3Mca
MPUBEIET K MPOCTOMY U OYEBUIHOMY BOMIPOCY B OTHOIICHHUH MO3ULIUU
IJIaTOHW3MAa, KOTOPBIM W OBLT BIOCHeACTBHM mocTaBieH I1. benarep-
padom’. Peus mieT o BOIpOCE 110 TIOBOY CrEnudHUUEcKOi COCOGHO-
CTH WJTU 110 TIOBOAY THIIA OMBITa, KOTOPBIA MO3BOJWI OBl HAM YCTaHO-
BUTh OTHOIICHUE MEXY JBYMS TAKUMH Pa3HOPOJHBIMU Cepamu, Kak
MaTepUaNbHBII MO3T W a0CTpakTHbIe CYHMIHOCTH. OHTOIOTHYECKHIt
IJIATOHU3M JIOJDKEH COMIPOBOXKIATHCS HEKOTOPOM SITUCTEMOJIOTHIECKON
TEOpUEi, a HE JOBOJILCTBOBATHCS TAMHON B OTHOILLEHUU CBSI3EH MEXAY
peanbHOCTBIO IIMaTOHAa M peanbHOCTBIO MaTEPUAIBHOM, MPEICTABIICH-
HOW MHUPOM BHEITHHUM HJIM BHYTPEHHUM, TO €CTh MO3TOM, TaiHOM, KO-
TOPOit TOBOJNBCTBOBAICA DPMHUT ' :

Ot noHATHA AHanu3a... 00pa3yroT HEYTO IIeN0e, W3 KOTOPOro TOJNBKO OfHA
YacTh HaM OTKpbITa HEOCIIOPUMBIM 00pa3oM, XOTSl OHA U TAMHCTBEHHO CBS3aHa C JpY-
IO COBOKYITHOCTBIO BEIIIEH, KOTOPbIE Mbl BOCIIPHHUMAEM ITOCPEICTBOM YyBCTB.

Bo3zpakeHre, 4TO THIIOTETHYECKHE IUIATOHOBCKHE CYITHOCTH HE
MOTYT OBITh ITO3HAHBI, OCHOBAHO Ha IMPHHIUIIE, KOTOPBIH (PHI0CODEI
HA3bIBAIOT Kay3aJbHOH (MPUYMHHOW) TEOpUEl MO3HAaHWSA. JTa Teopus,
eciii OBITh KpaTKHM, IOJIaraeT, 4To TO, YTO JIOJKHO OBITh MO3HAHO,
A6 RPUYUHOL 3HAHUSI B CMBICIIC YCTAHOBJIEHHUS! KAKOTO-TO KOH-
TaKTa U BO3JEHUCTBUS ONPECIICHHOTO POJa Ha IO3HAIOILETro CyObeKTa.
OTcrofa BBITEKAET HEUTO, OX0XKEE Ha CHIUIOTU3M:

Kay3zanbHas Teopust mo3HaHusl.
Jlronu He MMEIOT HUKAKHUX Kay3aJbHBIX OTHOIIEHHH C a0CTPAaKTHBIMHU CYIITHO-
CTSIMH.

° P. Benacerraf, Mathematical truth, in Journal of Philosophy, 70, 1973,
pp. 661-680, nepeneuarano B P. Benacerraf, H. Putnam, Philosophy of Mathemat-
ics, 2 ed., Cambridge, Cambridge Univ. Press, 1983, pp. 403—420. /Iyt Gananca MHe-
HUI B JUCKYCCUM, KOTOpas IOcJe/loBaja 3a ero IepBoil cratbeid, cM. P. Benacerraf,
What Mathematical Truth could not be — I, in The Philosophy of Mathematics Today,
nox pen. M. Schirn, Oxford, Clarendon Press, 1998, pp. 33-75.

" Iluruposano B A. Dresden, Some philosophical aspects of mathematics, in
Bulletin AMS, 3, 1928, pp. 438-452.
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CJ'IGZ[OBaTeJ'ILHO, JIXOAU HC MOTYT UMCETh 3HaAHUA 00 a6CTpaKTHI>IX CYHIHOCTSX.

ITono6HBIH apryMeHT UCMONB3yeTCsl cO BpeMeH Jlekapra ero Kpu-
TuKamu. Kapre3maHckoe paznuume MeXIy res cogitans W res extensa
CTaBHJIO MPOOIJIEMY BO3MOKHOCTH MO3HAHUSI BTOPOTO MepBbIM. JlekapT
pasperian npobiieMy Ha OCHOBE JIBYX MCXOJIHBIX MOJIOKEHHUN: ¢ OJJHOM
CTOPOHBI, res extensa, cyOCTaHIMsI, U3 KOTOPOW CHeTaH MHUp, eCTh HE
YTO MHOE KaK F€OMETPHS; C JIPYroil CTOPOHBI, OH MOCTYJIMPOBAJ, YTO
MBI 00J1a1aeM MPSIMBIM U JOCTOBEPHBIM 3HAHUEM ACHBIX U OMUYEMIUBLIX
ujed, 3HaHHEM, KOTOpPOE rapaHTUPOBaHO bBorom, W, ciefoBaTenbHO,
0O0IBIIIOE KOJIUYECTBO MaJIbIX, HO SICHBIX U YCTKHX, IIIaroB obecrieunBa-
JI0 SICHOCTb M OTYETIIMBOCTH BCETO OCTABILETOCS 3HAHUS, KOTOPOE CaMO
o ceOe He ObLIO SCHBIM U OTYETIIUBBIM.

Celiuac cuTyalusi TIOMEHSUIach KapAWHAIBHBIM 00pa3oM, W Jaxe
Te, KOMY HJieH JlekapTa CUMITaTUYHBI, YK€ HE MOTYT CIacTH 3Ty (uio-
couro. CeronHs paccMOTpEHHE NPOU3BOAUTCS NPSIMO HPOTHUBOIIO-
JIO)KHBIM 00pa3oM. [lo3Haromuii cyOBEKT dare BCEro, 3a MCKITFOUCHH-
eM, TMOKaITyi, MHEHHsI HEKOTOPBIX (HI0CO(POB-HICATICTOB, HICHTH-
¢UIMPOBaH ¢ MO3HABATEIBHBIMH CIHOCOOHOCTSMH, KOTOPBIC CBS3BIBA-
I0TCSI C MAaTepUAITbHBIM MO3roM. [To3HaBaemast Jxe pealbHOCTh HE SIBIISI-
eTcst OoJiee MaTepUANTLHON M JJaKe HE TPEICTABIISETCS MaTepHaIbHBIMU
Tenamu (Kak B mudaropusme).

A. Koun

C onHOH CTOpPOHBI, CYIIECTBYET HE3aBUCHMO OT 4YE€JIOBEKA MaTeMaTHUYeCKas
peanbHOCTh, Tpy0as 1 HemsMeHHas. C Ipyroil CTOPOHBI, MBI TO3HAEM €€ TOJBKO
6rarogaps HalleMy MO3Ty LIEHOH, kak roBopui Banepu, peIkocTHOro cMelleHus
KOHIIEHTPALMM U KeJTaHus. S, cle10BaTesIbHO, OTIEIA0 MaTEMaTH4YECKyI0 peajb-
HOCTh OT MHCTPYMEHTA, KOTOPBI MBI MIMEEM JJIs €€ M3Y4YEHHUs, M JOIYCKalo, YTO
HMEHHO MO3T SBJII€TCS MaTe€pUalbHbIM MHCTPYMEHTOM MCCIIEOBaHMs, KOTOPBIi
HE UMEEeT HU4Yero 00XKEeCTBEHHOIO U HE JOJKEH HUUETO TPAHCLEHAEHTHOCTH.

JK.-I1. Hlamxeé (J.-P. Changeux)

TepMuH He3agucumblii [B OTHOLIEHUH CYIIECTBOBAHHS MaTeMaTHIECKUX 00b-
eKTOB] TpeOyeT onpenesieHus. B paMkax IIIaTOHOBCKOrO peau3Ma OH 0003HauaeT
HemarepuanbHocTh. OJJHAKO XOTEJIOCh Obl 3HATH OCHOBY 3THUX MaTeMaTHYECKHX
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06’LCKTOB, KOTOpas nmoaacpKUBACT CYIIECCTBOBAHUE HE3aBUCUMO OT YECIIOBCYCCKO-
ro Mo3ra...

A. Koun

Tlosnarato, 4TO HYXXHO OBITh BHUMATEIBHBIMU U HE MyTaTh MaTeMaTHYICCKYIO
PEATBHOCTD C €€ BO3MOXKHBIMH HJLTFOCTPALMSAMA B HEKOTOPBIX MPUPOAHBIX SIBJIC-
Husix. Korza s ToBOpro 0 HE3aBHCHMOM CYIIECTBOBAHHHM MaTEeMaTHYECKON peajib-
HOCTH, 51 ee aBCOMOTHO He JTOKATN3YI0 B (DH3MUECKON PeanbHOCTH. .. |

Eme onHO KapAMHAaIBbHOE U3MEHEHHUE 10 CpaBHEHUIO ¢ J[ekapTom
3aKJIIOYaeTCs B MOAXOJE MIATOHUCTOB K MAaTEMaTHUECKON unmyuyuu,
TaKk OOBIYHO Ha3bIBAETCS CIOCOOHOCTH CXBATHIBATh aOCTPaKTHBIE 0OB-
extsl . TIpexie Bcero, oHa Coco6Ha MPUOIM3UTECS K OCHOBHBIM 3Jie-
MCHTAaM 3HaHUWs, 3HAYUMBIM NOHATHUAM, LCIIBIM CTPYKTypaM, K COBCEM
HE MEJIKMM M OrpaHMYeHHBIM HCTHHaM. C JIpyroid CTOpDOHBI, OHa He
MPpETCHAYECT Ha TOYHOCTH, ICHOCTb W YCTKOCTH U MNpEAIojIaract (I/IHO-
r7a) HEHaJeKHOCTh U OOJBIIYI0 pabOTy MO JOBEAEHHIO €€ IUIOJOB JI0
3pENIOro COCTOSHHUA.

il HEKOTOPBIX CIIELMAIMCTOB CHJUIOTH3M Kay3aJbHOW TEOpHH,
PAacCMOTPEHHBINA BBINIE, SIBUJICSA OMPOBEP)KEHHUEM, IpaBjaa, JCUIEBBIM,
IUTATOHU3Ma, TEM HE MEHEE, 3TO YMO3aKJII0UEeHHE [T0IBEPTIIOCh JeTallb-
HOW MeTa-KpUTUKE Ha (UIoco(CKON IIIOMAAKE H, MPEKAE BCEro, IO
[IOBOJIYy MCXOJHOrO IMYHKTa — Kay3aJIbHOH TEOopuu no3Hanus . Ténens
noes ApyruM myteM. OH My’>KECTBEHHO JBUHYJICSI HAaBCTpEdy MpHUpPO-
Jie 9Tol crenrn(uueckoi cnocoOOHOCTH, KOTOpask MOCTYIMPOBANACH HITH
npenonaranach Heo6X oMol .

"'J.-P. Changeux, A. Connes, Matiére a penser, yxe 1MT., pp. 32-34.

12 Ch. Parsons, Mathematical intuition, in Proceed. Aristotelian Society, 80,
1979-1980, pp. 145-168, nepeneuarano B The Philosophy of Mathematics, non
pen. W.D. Hart, Oxford, Oxford Univ. Press, 1996, pp. 95-113.

3 M. Steiner, Mathematical Knowledge, yxe uur., ch. 4.

" K. Gédel, What is Cantor’s continuum problem?, in Amer. Math. Month-
ly, 54, 1947, pp. 515-525, nepeneyatana ¢ BaXKHbIMH J0oOaBieHUAMH B P. Be-
nacerraf, H. Putnam, Philosophy of Mathematics, yxe uut., pp. 258-273 u BKJII0-
yeHa B K. Godel, Collected Works, vol. 11, yxe uurt., pp. 254-270; urain. nepesos
Che cos’e il problema del continuo di Cantor?, in C. Cellucci, La filosofia della
matematica, yxe uut., pp. 113—136.
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TpancduHUTHBIE OOBEKTHI TEOPHHM MHOXKECTB, COBEPLICHHO OYEBHIHO, HE
MpUHAIeKAT PU3NIECKOMY MHUPY, U, TAKXKE, UX KOCBEHHAs CBS3b C (PU3MYCCKUM
OTIBITOM TIPEICTABIISIETCS OUeHb cIaboil (Tpexae BCero MoTOMY, YTO TEOPETUKO-
MHOXECTBEHHbIE KOHIICTIIIUM WUTPAIOT MAJO3HAYUTEIbHYIO POJIb B COBPEMEHHBIX
(bU3UYECKUX TEOPHUSX).

OpHako HECMOTpPS Ha MX OTAAJICHHOCTh OT YYBCTBEHHOTO OIBITA, MBI 00Jia-
JTaeéM OTIpEIeIIEHHBIM BOCIIPHSTHEM J1aXKe 00BEKTOB TEOPHH MHOXECTB; 3TO BHIHO
n3 (akra, YTO UX aKCHOMBI MIPEACTABISIOTCS HAM MCTHHHBIMU. He BrKy, modemy
MBI JIOJDKHBI MEHBIIE JOBEPATh 3TOMY BOCHPHUATHIO, TO €CTh MaTeMaTHYeCKOH
HWHTYUIIMY, YeM JIOBEpSIeM YYBCTBEHHOMY BOCIPHUSATHIO, KOTOPOE MOOYXKIAeT Hac
co3[aBaTh Ha €ro OCHOBE HallM (pu3MUecKHe TEOpPUH M OKHIAaTh, YTO Oymymiue
CEHCOPHBIC BOCIPHUATHS COOTBETCTBOBAIH OBl MM, U, 0OJICe TOTO, BEPUTH, YTO HE-
peliaeMble CeroiHs mpo0IeMbl UMENN ObI, TEM HEe MEHEe, ONPE/IeIICHHBIH CMBICIT U
ObLTH OBl pemeHsl B Oyaymiem. [lapamokcel Teopur MHOXKECTB OECIIOKOSAT MaTeMa-
TUKY He OoJiee, 4eM 0OMaH HallluX 4yBCTBEHHBIX HAOJIIOIEHHI OECIIOKOUT (DUBHKY.
bruta yxe ormeueHa paHee BIOJHE BEpOSITHAsE BO3MOXKHOCTH TOTO, YTO HOBBIE
MaTeMaTHYECKHE MHTYUIIUH TPUBEITU OBl K PEIICHUIO TAKUX NPOOJIeM, KaK KOHTH-
HyyM™m-THriore3a Kanropa...

3amMeTHM, 4TO MaTeMaTHyecKasi HHTYMIHS HEe JOJDKHA MOHMMAThCS KaK CIIoco0-
HOCTB, KOTOpas JaeT HaM McHOBeHHOe 3HAaHUE UHTEPECYyIonX Hac 00bekToB. Haobo-
POT, Ka)eTcs, 4TO, KaK B ciIydae ¢ U3UKOM, MBI hopmupyem HaIU UieH 00 3THX 00b-
€KTaX TaKKe Ha OCHOBE YEro-To JIPYroro, Yro 0gHo HaM HEMOCPEACTBEHHO. TONBKO
9TO HEYTO IPYTOE He CTh WM He TPEICTABICHO MIIAaBHBIM 00pa30oM OIIyIIeHUsIMA. 10,
YTO 3TO HEYTO JPYroe, HOMUMO OLIYILEHUH, JaeTcsi HENOCPEACTBEHHO, cienyer (0e3
KakoH-mu0o CCHUIKM Ha MaTeMaTHKy) W3 (hakta, 4To Jake HAlIX MACH OTHOCUTEIHHO
(usnyeckux 0OBEKTOB COMEPIKAT COCTABIIAIOIINE, KOTOPBIE KAYECTBEHHO OTIIMYHBI OT
OLIYIICHUH WM OT WX MPOCTHIX KOMOHMHALIMI, K IPUMEPY, caMa uiest 00beKTa, B TO
BpeMsI KaK C IpyTroi CTOPOHEI, B HAIIIEM MBIIUICHUN MBI HE MOYKEM CO3/1aTh HH OJTHOTO
Ka4eCTBEHHO HOBOTO 3JIEMEHTa, a TOJILKO BOCHPOU3BOJWTL U KOMOWHHUPOBATH TE, KO-
TOpbIe yxe AaHbl. OYEBUIIHO, YTO 3TH «JIaHHbIEY, KOTOPbIE HAXOMATCS 110]] MaTeMaTH-
KOM, TECHBIM 00pa30M CBSI3aHbI C a0CTPaKTHBIMH 3JIEMEHTaMH, KOTOPBIE COAEPIKATCS B
sMIprdeckux uzaesx. OTcroa abCoMIOTHO HE CIIEAYET, OIHAKO, YTO JAHHBIC STOTO
BTOPOT'O THIIA, TIOCKOJIbKY OHH HE MOTYT OBITh COOTHECCHBI C KAKUMH-THOO BO3ZICH-
CTBUSIMH OTIPE/ICNICHHBIX BEIlled HA HAIM OpraHbl YyBCTB, OBUTH OBl YE€M-TO YHCTO
CyOBEeKTHBHBIM, Kak ytBepxnan Kanr. HaoOopoT, oHM Takke MOTYT NpencTaBIsiTh
OIIpe/IeNIeHHBIH acleKT OOBEKTHBHOM PEalbHOCTH, €CJM TOJBKO, B OTIMYHE OT OLIY-
LICHHH, UX TPHUCYTCTBUE B HAC HE OOYCJIOBJICHO APYTHM POJOM OTHOIICHHH MEXIy
HaMH U JICHCTBUTEIILHOCTBIO.

AHTH-3MIIMPUCTCKUN apryMeHT, KOTopeld ['€nenp ynpexnarome
UCIOJB3yeT NPOTHB Kay3aJlbHOM TEOPHH IO3HAHHUS, TO €CTh TO, YTO
Jake HallM uAeu O (QU3MUECKUX OOBEKTax coJepikaT B cebe HEKOTO-
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pbIii KOMIIOHEHT, KQYECTBEHHO OTJIWYHBINA OT OUIYIIEHWH, XOpOUIo 3a-
IyMaH u moutd yoemuteneH. OH MpeaynpekaaeT BO3PaKECHUS, KOTO-
peie TonmydaT OONBIIONW pe3oHaHC W OyAyT HWCIOJB30BaHBI aHTH-
HEOTIO3UTHUBUCTCKON (uiocoduelt, KoTopas co3AacT U3 HUX HECYIIYIO
KOHCTPYKIIUIO CBOCi Teopuu (aHri. theory ladeness) 4yBCTBEHHBIX
3HAHHIT T1060T0 poja’”.

Opnako aprymeHT ['€xens, B mydiieM cirydae, IpeAcTaBiseT co0oit
yumb a"ajoruio. OH pazpymiaer HanboJiee MPOCThIe BO3PAKEHHUS, KPH-
THKYSl HAUBHYIO XapaKTePUCTUKY YyBCTBEHHOTO BOCTIPUATHS KaK 4ero-
TO MOJTHOCTBHIO MaTepHabHOTrO. J[0Ka3kIBaTh, YTO MaTeMaTHUECKasl HH-
TYHLUS] MPEACTaBIACT cOOOW UYENIOBEUECKYIO CIIOCOOHOCTH, SIBISIETCS
BOIIPOCOM COBEPIIEHHO JIpyroro poxa. M pelicreurensHo, I'€nens mpo-
JIOJDKAET CIIEAYIOIINM 00pa3oM:

BwMmecte ¢ Tem, BOmpoc 0O0BEKTUBHOTO CYNIECTBOBAHUS OOBEKTOB MaTeMaTH-
4EeCKOW MHTYHIUH (YTO SIBISIETCS, 3aMETHM MHMOXOJOM, TOYHBIM MTOBTOPCHHEM
BOMpoca 00 0OBEKTHBHOM CYIIECTBOBAHHH BHEITHETO MHpPA) HE SIBISIETCS PeIaro-
oMM s obcykaaeMor mpobsemsl. [IpocToro mcuxosorudeckoro ¢axra cyiie-
CTBOBaHHUSI MHTYHIUH, KOTOpas JOCTATOYHO SICHA, YTOOBI MPOM3BECTH AKCHOMBI
TEOPHH MHOXECTB M LIEJbIA OTKPBITHINA Sl UX PACHIMPEHUH, IOCTATOYHO, YTOOBI
MpUIaTh CMBICT BOMNPOCY 00 MCTUHHOCTH WJIM JIO)KHOCTH BBICKA3bIBAHHMM THIIA
KOHTHHYYM-TUmoTe3bl Kanropa.

OpHako TeM, 4YTO, MOXKET OBbITh, OoJiee JIFOOOW IPYroil BEIH, ONpaBIbIBACT
MPUHATHE ATOTO KPUTEPHSI UCTHHBI JJIS1 TCOPHH MHOXECTB, SBISETCSA TOT (DAKT, U4TO
MHOT'OKpaTHBIC 00PAIICHUS K MATEMAaTHYECKOW MHTYUIIMH HEOOXOIUMBI HE TOJBKO
JUISL TOTO, YTOOBI UMETh OJJHO3HAYHBIC OTBETHI HAa BOMPOCHI TEOPHU TPAHCHHUHHUT-
HBIX MHOYKECTB, HO TaKOKe JJIsl pellieHUs pobiieM GUHUTHOM Teopuu unces (TUma
runote3bl [onpndaxa), rie HEBO3MOXKHO COMHEBATHCS B 3HAYMMOCTH M B HEIBY-
CMBICJIEHHOCTH 00CYKIa€MbIX KOHLICIIIHA. JTO BBITEKACT U3 TOTO (aKTa, YTo IS
KaKIOW aKCHOMAaTHYECKON CHCTEMBI BCET/la MMEeTCsl OECKOHETHOE YMCIIO Hepas-
PEIIUMBIX BBICKA3bIBAHUI TAKOTO THIIA.

I'€nens yTBEpIKIaeT, ClIeIOBAaTENBHO, YTO CyTh HE B IpobieMe Cy-
IIECTBOBAaHUS OOBEKTOB WUHTYHWIIUH, KOTOpas OXHIAeT perieHus. Jlius
HETo Ba)XXHO, YTOOBI HE OBUIO HEOIPEIENIeHHBIX BHICKA3bIBAHUH, TO €CTh
BRYKCH peajii3M 3HAYCHHMI MUCTUHBL [[JIs 3TOr0 HE HY>KHBI OOBEKTHI WH-

" Tocnenyrouryo dumocodpekyio paspabotky stoii umen (W. Sellars,

N.R. Hanson) u ee npexnpicroputo cMm. G. Lolli, Beffe, scienziati e stregoni, yxe
LIHT.
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TYHIMH, a BAKHO TO, YTO MHTYULUS JaeT HaM B CMBICJIE BBICKa3bIBa-
HUH, KOTOpBIE IMOJIarafoTCsl UCTUHHBIMHA W TIPHUHUMAIOTCS B KauyecTBe
HOBBIX akcHoM. Takoe BuieHHe GOPMHUPYET MOAXOM, BECbMa OTINYHBIH
OT OHTOJIOTMYECKOI0 IIATOHW3MA, KOTOpBIM paccMoTpum pnanee. Ilo
3TOMY TIOBOJy HAIIOMHHM YK€ ITUTHPOBAHHYIO ocTpoTy bypOakm o
TOM, YTO «BO3MOXKHO, OTO OIIYIIEHUE [pabOTHI C YEM-TO PEATBHBIM| —
WJLTIO3HS, HO OY€Hb YJ00HAs HILTIO3US.

Jpyrre MIaTOHUCTHI MBITATNCH OOOTAaTHTH TENETIEBCKOE 0OOCHO-
BaHWE WHTYULUHU JONOJHUTEIbHBIMU JOKa3aTelbCTBaMH. Botr apry-
menT KorHa'®, 0cHOBaHHbIIT Ha HEPOTHBOPEUHBOCTH:

CpaBHMM MaTeMaTHYECKYIO PEabHOCTb C MaTepHAIbHBIM MHPOM, KOTOPBIH
Hac OKpyxaeT. UTO JDOKa3bIBaeT peabHOCTh 3TOTO MAaTepHaIbHOTO MHpa, KpoMe
OIIYIICHNH, KOTOPBIE MOTyYaeT OTTyAa Haml mMo3r? ['maBHBIM 006pa3oM, HEMPOTH-
BOPCYUBOCTb HAIINX OLL[yHIeHI/Iﬁ U HUX IIOCTOAHCTBO. TO‘{H@C, HETIPOTHUBOPCYH-
BOCTH OCSI3aHUS U 3pEHUS B OHOM MHAUBHE. V] HEMPOTHBOPEUYNBOCTH OLTYIICHHUHI
pa3nu4HbIX MHAUBUIOB. [IpeacraBiseTcs, 4To MaTeMaTHUECKas peallbHOCTh UMEET
Ty K€ CaMylo IIPUPOLY.

OTOT aprymeHT, B AECWCTBUTENBHOCTH, TPOTHBOpeunT | éExnemo.
Ocsi3aHue 1 3peHue ABIAIOTCS HEMPOTUBOPEUNBBIMY A ['€nerst Tomb-
KO B CHJIy HEKOTOPOH nien o0beKTa, KoTopas uX 00beJUHSCT, a HE He-
MPOTUBOPEYNBOCTh caMa Mo ce0e TOKa3bIBAET PEalbHOCTh, TEHEPHUPYS
uzero o0beKTa.

HccnenoBanue WM MOCTYJIMPOBAHUE aHAJIOTHH Mexay (usnde-
CKUMH M MaTeMaTHYECKUMU 00BEKTAMH MM MEXITy UX BOCIPUSITHSIMH,
KaXkKeTCsA, OCHOBAHO Ha petitio principii”. Ecnu B Marematuke Mbl T0-
BOpUM 00 00BeKTax, TOo mompodyemM 000CHOBATh WX, Kak 0OOCHOBHIBA-
eM (pu3nuecKue 00bEKThl. BCIIOMHUM B 9TOW CBSI3M HOMHHAIIM3M U TH-
note3y (GopMHpoBaHUs uaen aOCTpakTHBIX 00bekToB. CHavaia o 4uc-
JlaX TOBOPHUTCS C TIOMOINBIO MPENJIOKEHHUA, UMEIOMNX Ty e CaMylo
rpaMMAaTHYECKYI0 CTPYKTYpy, 4To U (ppa3sl ObiToBOTO s3bIKa. [ToTOM
OCO3HAETCs, YTO YMCJIa HEBO3MOXXHO HAaWTH Ha AOpore, ¥ TOrAa UX
Ha3pIBatOT abctpakmusimMu. C Opyroil CTOPOHBI, MX HA3BIBAIOT TaKXkKe
00BbEKTaMU, TOCKOJIBKY HaM MPUBBIYHO TaK TOBOPHUTH O HUX. Ecnu Ta-
KO aHaJIN3 KOPPEKTEH, TO UMEHHO SI3bIK UTPAET ONPEEIISIONIYIO POJIb,

16 N \
J.-P. Changeux, A. Connes, Matiére a penser, yxe IMT., p. 28.
7 v
ApryMeHT, OCHOBAaHHBIH Ha BBIBOJEC M3 ITOJNOXKCHHS, KOTOPOE CaMO eIle
TpeOyeT 10Ka3aTeIbCTBa (JIaT. — IPUM. IEPEBOAUMKA).
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W UMEHHO €ro HeoOXOJMMO HCCJIENOBaTh, a HE 3araJO4HbIA MOJBUA
LIECTOrO YyBCTBA.

[Tormmanue mmatoHOBCKOW mHTYyuiuu y ['énens u y Konna pas-
muaHO. C OHO# CTOPOHBI, 3TO CIIOCOOHOCTH, KOTOpast maet 3HaHue. C
JIpyTOM — aHaJIOT OUIYIIEHUS, KOTOPbIA MPUAAET CMBICI CYIIECTBOBA-
HUIO MaTEeMaTUYECKHX 00OHEKTOB.

Jna Konna npupoga MaTeMaTn4eckol pealbHOCTH OTJIMYaeTcs OT
npupoabl pusnyeckoro mMupa. OHa IpeNCTaBIseTCs €My, YTO HEU30exK-
HO, IPUPOJOM BBICHIETO NOPSIKA:

S nonararo, 9TO MaTeMaTUK Pa3BUBAET «IyBCTBO», HECBOJMUMOE K 3PEHHIO,
CIIyXy U OCS3aHMIO, KOTOPOE IO3BOJISET €My BOCIPUHHMATh HEKYIO PEalbHOCTb,
MMEIOIIYI0 CBOW 3aKOHBI, Kak M (u3nuecKas JeHCTBUTENFHOCTE, HO ropasno Ooiee
CTaBHIIBbHYIO, TOCKOJIbKY OHA He JTOKATH30BaHa B IPOCTPAHCTBE-BPEMEHH .

C apyroii CTOPOHBI, €CJIM 3Ta PEALHOCTh «O0Jiee CTaOUIIbHAY, YEM
¢du3nyuecKas, TO MOXKET MOSBUTHCSI COMHEHHE B OOOCHOBAaHHOCTH TIPH-
MeHeHus: KOHHOM OIMHAaKOBBIX HACHTH()HKALMOHHBIX KPUTEPUEB B
000HX CiTyYasix.

Heo0xoauMo OTMETHTB, YTO, K YECTH HEKOTOPBIX IUIATOHHCTOB,
OHH JICNAIOT ONPEETICHHYI0 OTOBOPKY IO IOBOJY BBILICYIIOMSIHYTOM
CTaOMJIBHOCTH HECMOTpPS Ha TO, YTO MoxoOHOe JomylieHue Opocaet
TeHb Ha Bclo KoHuenmuio. K npumepy, IleHpoy3 yTBepkaeT 1o moBo-
Iy HEOCHOPHMBIX UCTUH (aHTri. unassailable truths), OGanancupys Ha
IPaHU HECOCTOATEIHHOCTH  :

ITo Mepe TOro kak MaTeMaTUK{ MPHOOPETAIOT OMBIT, UX TOYKA 3PEHHs Ha TO,
YTO OHU CYHUTAIOT HEOCTIOPUMBIMH HCTUHAMU MOKET MEHATHCS (€CJIU IMPEeIoIIo-
XKHUTh, YTO OHU BOOOILE pacCMaTPUBAIOT 4MO-MO B Ka4ECTBE HEOMPOBEPHKHUMBIX
UCTHH). BriosHe 31paBbIM KOMIIPOMHUCCOM SIBIISIETCSA BO3BEIEHUE HEKOMOPO20 Psilia
MPUHIUIIOB U MHEHHH B paHT O€3yCIIOBHBIX MCTHH M IPOBEJCHUE JalbHEHUIIEro
apryMeHTHPOBaHMS Ha X OCHOBE.

Oro 3ameuanue [IeHpoy3a CTaBHUT ele OJUH CBS3aHHBIA C UHTYH-
LUEH 3MUCTEMOJIOTHYECKUN BOIPOC, HA KOTOPBIM IJIATOHU3M JIOJKEH
JaTb OTBET, YTOObI cunTaThes unocodpueid MmaremMaTuku. YToOb1 oTBe-
4yaTh KpUTepHio o0bekTHBHOCTH Hukomnaca I'yamaHa, miaToHU3M, Kpo-

'8 J.-P. Changeux, A. Connes, Matiére a penser, yxe UMT., p. 34.
" R. Penrose, Shadows of the Mind, yxe uur., p. 103.
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Me OOCYXKICHHUS CyIIECTBOBaHMS aOCTPAaKTHBIX OOBEKTOB W HAIIETO
HEMOCPEICTBEHHOI0 WHTYUTHUBHOTO BOCHPHUSATUS WX, JOJDKEH obora-
TUTBCS U APYTUMH acriekTaMu. Y nelicTBUTENBHO

MaTeMaTHKa COCTOMT M3 UCTUH OTHOCHUTEIBHO a0CTPAKTHBIX CTPYKTYP, KOTO-
pBI€ CYHIECTBYIOT HE3aBUCHMO OT HAC, JIOTHYECKUX JOKa3aTeIbCTB, KOTOPbIE yCTa-
HaBJIMBAIOT ATU MCTHHBI, KOHCTPYKINH, KOTOPBIE CKPEILISAIOT 3TH JJOKA3aTeNIbCTRA,
(bopMaTbHOTO MaHWIYJIUPOBAHHUS CHMBOJAMH, KOTOPOE TIO3BOJISIET BBIPA3HTh 3TH
JI0KA3aTeNbCTBA M MCTHHBI, M M3 HUYero 6omee”’.

Honymenue ['€aenst o TOM, 4TO MHTYULHS HE SBISIETCSA NPAMOU
(hopMoii TO3HAHUS, OTPAXKAIIO, BEPOSTHO, TAKXKe TOHUMaHHE BaXKHOCTH
WU3BUJIUCTBIX, KOCBEHHBIX APTryMEHTHUPYIOIIMX IIAroB B pa3BUTHU Ma-
TeMaTUKU. [[IaTOHHCT MCHBITHIBAET OINPEAEIEHHBIE TPYIHOCTH IpU
00BSICHEHHH POJIH JJOKAa3aTeIbCTBA.

Ecnu mpeanonaraercs, 4To mMaTeMaTHKa MPOU3BOJUT HUCTUHY, U
CUYMTAETCS, YTO MAaTEMATHKH TJIaBHBIM 00pPa30M MOCBSINAIOT ceOsl ToKa-
3aTeNIbCTBAM U €KEIHEBHO 3aHMMAIOTCS UMM, TO HANpallUBaETCs BBI-
BOJI, UTO JTOKA3aTeILCTBA MPOU3BO AT UCTUHY W 3HAHHUE. DTO 3aKITFOYEC-
HHUE CaMo MO0 ce0e CIIOPHOE, €CIIU BCIIOMHHUTH BEKOBYIO MMOJIEMHUKY IO
MOBOJY IIyCTOI'O ¥ CTEPUIIBHOTO XapaKTepa JIOTUKHU, U OHO, KpOME TOTO,
He pazjienseTcss MHOTHMHA MaTeMaTHKaMH, KOTOpbie 00sTcs, 4To ux Oy-
JIyT CYUTATh JJOTUKaMU. MM KakeTcsl, YTO MOCTPOEHNE MaTEMaTUYECKO-
ro JIOKa3aTeJIbCTBA HE UMEET HMUYETro OOIIETro ¢ MPOCTOTOM M MPSIMOIIHU-
HEHWHOCTBIO JOKa3aTeJILCTBA JIOTHYECKOTO.

JlokazaTenbCcTBa YHUCTO JIOTUUECKHE HE JIOKA3bIBAIOT HUYETO, YTO
JIekajao Obl BHE JIOTMKH. Jloka3aTelbCTBa MaTEMATHUYECKUE BBIBOJST
JIOTUYECKHE CIEACTBUSA U3 MPEIIOIOKEHUM, JaXKe €CIIM OHU U HE SIB-
JIAIOTCA JIOTUYECKUMHU UCTUHAMU. MaTeMaThuueckue MpeanosIoKeHus —
3TO aKCHOMBI. MaTeMaTu4ecKkne UCTHHBI OBIBAIOT, 0 KpaiHeH mepe,
IIBYX THIIOB: aKCHOMBI U TEOpPEMBI. UTOOBI HAWTH MeCTO IS TOKa3a-
TEJIbCTB, MOYKHO OrPaHUYUTh POJIb MHTYHULMH I[O3HAHUEM aKCHUOM, a
(hyHKIHEH T0Ka3aTeNbCTB OBIIO OBI TOT/Ia TTO3HAHUE MPOW3BOIHBIX HC-
TuH. ['€nenp, mo kpaliHel Mepe, roBOpUT 00 MHTYUIMK BCErla B OTHO-
IEHUHU aKCHOM T€OPUU MHOKECTB.

*'N.D. Goodman, Mathematics as an Objective Science, yxe 1HT.
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Ho He B 3TOM 3aKirouaeTcs pojib UHTYUIIMH IS PaOOTAIOIINX MaTe-
MaTHKOB. [Ipexse Bcero, OHM Majio HHTEPECYIOTCS aKCHOMaMH 1, KpOMe
3TOr0, UHTYUTUBHO MPEAYyBCTBYIOT BaXKHBIE PE3YJILTATHI — TEOPEMBL.

N torna mpuxoaut comHenue. Ilouemy TOIBKO JOKa3aTEIbCTBA
CaHKIIMOHUPYIOT TeopeMm?21 «IloueMy [HaTypanbHbIC YUCHA] JOIKHBI
OBITh OTKPBITHI MTO3HAHWUIO TOJBKO ITOCPEICTBOM JI0Ka3aTenbeTBa?
[Touemy, coOCcTBEHHO, TOKa3aTeaLCTBA?

[louemy OBI He MOMKHA CYIIECTBOBAaTH EIWHCTBEHHAsI IMMO3HABA-
TeTbHAsl CIOCOOHOCTh — MHTYHUIINS, €CTECTBEHHO?

Ecnu npenronarate Hamu4ue U TOTO, U IPYroro, HHTYUIUH U JI0-
Ka3aTeabCTB, TO, KaXETCs, HEOOXOIUMO JOMYCTHUTh, YTO HEKOTOPHIC
(aKThl, HEKOTOPHIE UCTHHBI, Oy/Ib TO aKCHOMBI WJIM K€ PE3yJbTaThl,
Y)KC yCTaHOBHeHHI)IG, KOTOpBIC ABJIAKOTCA OTHpaBHI)IMI/I TOYKaMH II0-
CIIEIYFOIEro aHaIn3a, Y3HAIOTCS HETOCPEICTBEHHO, B TO BpeMs Kak
JIpyrue TpeOyroT JOMOTHUTENIFHOTO HHCTpYMeHTa. HenoHsTHO 0HaKo,
KaK pacIpellelnTh 00s13aHHOCTH. DTOT JIOTIONHUTENBHBIA MHCTPYMEHT
BOBCE HE SIBJISICTCSI HEKOW MOJ30pHON TpyOOii, coBceM Hao0OpoOT, IMo-
CKOJIBKY JIOTHKAa HE paccMaTpHUBaeTCs, B IEJOM, TAKAM MOIIHBIM WH-
CTpyMEHTOM, OoJiee MOTYIIIECTBEHHBIM, YeM HHTYUIus. DakTel He pac-
MOJIAraloTCsA OT HAC Ha Pa3HBIX JUCTAHIMUAX W HE WMEIOT Pa3IUnIHON
npupoasl. MUp CyIIEeCTBOBAHUS SIBIISCTCSA, CKOpPEE, OJHOPOIHBIM. Paz-
JIUYAI0TCs, BO3MOXHO, CIIOCOOBI TTO3HAHUA (DaKTOB.

BripucoBrIBaeTcs onpeneneHHOe, SBHO HEPU3HABAEMOE Pa3InINe
MeXIy AByMs (hopMaMHu JOCTyIa, U3 KOTOPHIX OJIHA HEM30EKHO BBIC-
aras, HpI/IBI/IHCFI/IpOBaHHaﬂ, a apyraﬂ — HHU3Iasg, noaxoadinas Jjsd Ma-
TEMaTHKOB MaJl0 KPEaTUBHBIX, MM KOTOpasl CIy)KUT, TPEXKIE BCEro,
JUJISA Heﬂeﬁ KOMMYHI/IKaHI/II/I. HaJ'II/IHO OITIACHOCTH C-)JII/ITapHOCTI/I, peHI/II[I/I-
BBl KOTOPOW CITy4aloTCs HE TOJBKO y OTIENbHBIX MHIWBUIOB, HO JIaxe
Yy LENBIX HAay4HBIX LIKOJ, KAK, HAIIPUMEDP, Y U3BECTHOM HUTAIBSIHCKOU
TeOMETPUIECKON HIKOJIBI.

Ecnu, ¢ nmpyroii cTopoHbl, Bce 0OCTOUT HE TaK, TO YeM SIBJISICTCS U
JUTSL 9ero CIIYKHT ATO MEUIEHHOE W HEeNpsSIMOe MpOJBIDKEHHE, IMpej-

*! Hanpumep, TTenpoys cuutaer (omm6o4Ho0), uto Teopema I'éens o Hermo-
HOTE JIOKa3aHa TaKUM 00pa3oM, KOTOPBIH yOekIaeT, 4To HEKOTOphIe HEOHMPOBEp-
KHMBbIE UCTUHBI MOTYT OBITH MPHOOPETEHBI TOJIBKO Onaroxapsi ocoboii crocoOHo-
CTH, TUIIMYHO YEJIOBEUECKON, a HE AITOPUTMHYECKOM.
ZM. Steiner, Mathematical Knowledge, yxe 1ur.
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CTaBJICHHOE apryMeHTHpyomuMu Gopmamu? Ecny BHOBL BEpHYTHCS K
TaKOMY JHO6I/IMOM¥ IUTATOHUCTAaMH 00pa3y HMccieqoBaTels, B COOTBET-
CTBHH C KOTOPBIM ™,

NepeaABUrasacCh 1Mo TCPpUTOPUU MAaTEMATUKH, OH MMO3HACT NOHEMHOI'Y OUCpTaHUA U
HEBCPOATHO 60raTy}0 CTPYKTYPY MaT€éMaTu4€CKOro Mupa,

MOJXHO MOAyMaTh, YTO 3TO KAKOE-TO MYTEIIECTBUE, KOTOPOE MEPESHOCUT
Hac B HOBBIE MecTa. [IpH 3TOM B HEKOTOPBIX CHEIHUATBHBIX MECTax,
HalpuMep, Ha OIMyHIKE JieCa, U3 KOTOPOro HUYETO HE 6I)UIO BUIHO, NN
Ha BEpIIMHE C BINECUYATIAIONINM MAaHOPAMHBIM BUJIOM OISITh cpabaThiBa-
eT UHTyHIUsA. MOXHO ObUIO Obl TOIPOOOBATh Pa3paboTaTh MOJOOHYIO
WJICt0, MOUCKAB HOBOE OMNpE/elicHHEe U HOBYIO (DYHKIIMIO JIJIsI JIOTHKH,
KOTOPBIC COYETAIUCH ObI C MHTYUIIUEH, OJHAKO JI0 CHX IMOp 3TO HE ObI-
JI0 CIICNIAHO TUIATOHUCTAMH, KOTOPBIC yIOBIETBOPSIOTCS JIUIID MPETCH-
MUO3HBIMHU OITMCAHUAMMU C 60HLHH/IMI/I HpOGCHaMI/I.

I'énenpb BRICKA3BIBAJICS OYCHB OCTOPOIKHO, MPOUZHOCS JIHIIH (BHITO-
codckn 0e3yKOPU3HEHHBIE TTOJI0KEHHUS, OJTHAKO TJIATOHUCTHI B pabouwne
JIHU JICTKOMBICIICHHO CCHUTAIOTCS HA HETO W MCIOJB3YIOT €ro aBTOpHU-
TCT, qTOOBI OompaBaaTb CBOIO IMO3UIHIO U TO, HA YTO OHH TPATAT CBOIO
JKU3Hb., PacCMOTPUM MHEHHE OJHOTO TUIATOHKCTA, KOTOPBIA MMEET TO-
NOGHBIE aMOuIHK ",

IMonHast KapTHHA MaTeMaTHYECKON NEeSTeNbHOCTH, NPEINIOKEHHAs IUIaTOHH3-
MOM, TIPEJICTABISETCS CIEAYIOIUM 00pa3oM. MaremMaTuk B COOTBETCTBUHU C ATUM
BUJICHUEM COIIOCTaBJISIET ce0si ¢ MHOrooOpa3ueM abCTpaKTHBIX CTPYKTYp, KOTOpBIE
10 CBOEH CyTH MPEAIIECTBYIOT €r0 MaTeMaTUYecKOW akTUBHOCTH. OH HE co3JaeT
9TH CTPYKTYpHI, @ HAXOIUT. B Xxone cBoero oOyueHus oH Bce Oosee, 10 MpUYHHE
Pa3BHUTHS CBOMX CHOCOOHOCTEH, (POPMUPYET U COBEPLICHCTBYET UHMYUYUIO OTHO-
CUTENIbHO THX CTPYKTYp. BBIsSICHSETCS, €CTECTBEHHO, YTO OH UMeEeT Oosee riry0o-
KyI0 MHTYHIUIO OTHOCHUTEIBHO OJHHMX CTPYKTYp M MEHee IIyOOKYI0 — OTHOCH-
TeJNIBHO ApYyrux. Ero mHTYHIUS GOpMUpPYeTCS MOCPENCTBOM HCTHH OTHOCHUTEIHEHO
MaTeMaTHYECKOr0 MUpPa, KOTOPBIE OBUIN OTKPBITHL €TO NPEOueCmeeHHUKaMU U €ro
KOJUIETaMH. JTa HHTYHLHS, B CBOIO OYepe/ib, IIO3BOJISAET €My HaHTH Hogble CTPYK-
TYPBI U NPCIJIOKUTH HOBBIC cunome3vbl B OTHOLICHUHN YK€ U3BCCTHBIX CTPYKTYP.
UrtoObl sepuduyuposams 3TH TUNOTE3bl, OH NPOU3BOIHUT NOCMPOEHUsl, N3JIaraeT
apryMEeHTEI, olpeessieT HOBbIE NOHATHS. [I0CKOIBKY 3TH MOCTPOSHHUS BBIPAKEHBI

» J.-P. Changeux, A. Connes, Matiére a penser, yxe 1ur., p. 34.

* N.D. Goodman, Mathematics as an Objective Science, yxe mur. Kypcus
I'. Jlomm, 9TOOBI TOMYEPKHYTH KITIOUEBBIE CIIOBA, 00CYKIaeMble aaiee.
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Ha MaT€MaTUYCCKOM A3BIKE, KOTOpBIﬁ SIBJISICTCS YACThIO OOBIYHOTO sA3bIKa, TO, CJIC-
JOBATCIIbHO, OHU OIMMPArOTCA Ha BBIKIIAAKH W IPEIACTABIIAIOTCS (I)OpMaJ'ILHLIMI/I u
CTPOrMH. HOCpe,Z[CTBOM 3TOr0 OHM JOHOCATCA 10 Haquoﬁ 06I_I_IeCTBeHHOCTI/I u
CTAHOBATCA 4aCTbIO IHI/IpO‘IEifII.HGﬁ COLMATBHOMN JUAJICKTUKHU, Y€PE3 KOTOPYIO pas-
BHUBACTCA MaTCMaTHKa.

B sT0# KapTHHE HAXOAMM B KOMIIAKTHOH ()OpMe HE BCE OTBETHI, HO
BCE TIPOOIIEMBI, HE PEIICHHBIE TNIATOHU3MOM.

OctpoTa npo0eMbl IPUPOIBI MATEMATHUECKIX OOBEKTOB BHEIIHE
CHSITa ¥ CKPBITA O] COIMOIOTHYECKON (hOpMYJITIOi PU3HAHUS HEKOTO-
POl UMIUTUIIMTHON PeaibHOCTH B S3bIKE, YHACIEIOBAHHOM OT COOOIIe-
cTBa, OBUTOTO M HacTosImero. B To jke Bpemsi, MOATBEpKIaeTCs Halu-
YK€ NUHTYULUU OTHOCUTENBHO CTPYKTYP KaK HCTOYHHMKA 3HAHMS.

WuTynmms mpoberaer ot 0JHOM THITOTE3B! K APYTOi. I Umoressr atn
JIOJDKHBI OBITH BepuduumpoBaHsl. Bee ato politically correct, onnako co-
3[aeT HeNTOBKOCTh. Ecim HeoOxoauMa Bepr(HUKays, TO TOITydaeTcs, 9TO
MHTYHUIHUS cama 1o ce0e HeJJOCTaTOYHA, He SBIISETCS HCTOYHUKOM 3HAHMS.
Watynms y ['€nens He TpeOyeT MOATBEP)KICHUS, OHA nOKOpsien Hac MC-
THHOW CBOEro cojepaHus (camoe OoJbliee, YTO UMEETCS, 3TO BO3MOXK-
HOCTh BEpU(HKAIINA MHOTO THIIA, O YeM MOTOBOPUM Jajiee, KOTopas, Of-
HAaKo, MPEACTABIISIET COOOH abTEPHATUBY UHTYHULIVH).

He yrounsiercs, 4ro ciyXut BepuuKanueil, ¥ modyeMy OHa, Kak
M3BECTHO, BBIPAXKAETCA Uepe3 J10Ka3aTeNlNbCTBa, IOCTPOSHUS U OIpeie-
JICHWsI, KOTOPbIe MPEACTABISAIOT COOOH B AEWCTBUTENBHOCTH TO, YTO
JieaeT MaTeMaTHK.

EnuHcTBEHHON POJIBIO ISl I0KA3aTelIbCcTBA B MPUBEIECHHOM Kap-
THHE Morjia Obl ObITH cieayromas. McTHHBI, MHTYUTUBHO HalJICHHBIE
WJIH OTKPBITHIE IPEANIECTBEHHUKAMH, HE SIBIIIOTCS TTOJTHOCTHIO MEXKITY
c000I0 HE3aBHCUMBIMH, Ha000pOT, BCE OHHM JOJDKHBI OBITH CBSI3aHBI
MeXIy co0od (BOT modyeMy MaTeMaTHK OKa3bIBaeT BCE, C TOTOBHO-
CTBIO WK 0€3 OHOH), U, CIIEN0BATENbHO, JOKA3aTENBCTBO A CIEAyeT U3
B, ycramaBnmmBaeT yacTWYHOE IOATBEP)KIACHHE OJHOTO B TEPMHHAX
napyroro. OfHAKO 3TO YTBEPKACHHUE SIBIISETCA BECbMa OO0SI3bIBAIOIINM U
BBIXOJAIIUM 3a PaMKH 3asBICHHBIX HamepeHuil. OHO, KpOMe 3asBICHUS
0 TOM, YTO HEJb35 OBITH NMOJHOCTHIO YBEPEHHBIMU B HHTYHIIMH, ITOCTY-
JUPYET HEKOTOPYIO JIOTHMYECKYIO CTPYKTYpy HEOOXOIMMBIX CBsI3€il
pa3Ho00pa3HbIX COCTaBlstoNMX ObiTHs. JJ0Opo moxkanoBaTh Ha MeTa-
¢uzngeckuii 6an!
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Urto Takoe MOCTPOCHUS, MATEMATHKHU 3HAIOT XOPOIIIO, MOXKET OBITh,
HE B TaKOW CTeNeH! 3HaKOMO 3T0 (minocodam. OmHAKO TOCTPOCHUS, K
COXKAJICHUIO, SIBJISIFOTCSI MIOCTPOCHUSMU MATEMaTUYeCKHX OOBEKTOB, U
OHU KOHCTPYHPYIOT BEIIHM, KOTOPBIE paHbIe HE cymecTBoBamu. K
MpUMepYy, JaHO CEMEHCTBO CTPYKTYp U (UILTP Ha MHOXECTBE HUHJICK-
COB, BO3MOYKHO TTIOCTPOCHHE IMPON3BOTHOTO CEMEUCTBA CTPYKTYP.

B nelictButenbHocTH ['yAM3H JOITyCKaeT, 4TO HAXOJIATCS HOBBIE
CTPYKTYPBI, U TOTO YTOOBI IPUMUPUTH HECOMHEHHBIE HOBHHKH, TIEPHO-
JIUYECKHU TOSBIISIONIAECS Ha MaTEMAaTHIECKOM TOPU30HTE, ¢ OOBEKTHUBHOM
pPEaNIbHOCTBIO, TpeanojaraeMoil miaToHu3MoM. OJHAKO HaXOXIECHUE
CTPYKTYp OTIIMYAETCS OT MX KOHCTPyHpOBaHUs. Takoe e 3amMemiaTeiib-
CTBO BO3HHKAET, €CJI TOBOPUTH 00 ompezeneHusx. Jlaercs onpeneneHne
MIPOU3BOTHOTO CEMEHCTBA, COMPOBOXKIAEMOE, YTOOBI TI0Ka3aTh, YTO OHO
HE IyCTOE, JOKa3aTeIbCTBOM €ro CYIIECTBOBAHUS HA OCHOBE aKCHOM WIIU
MOCPEJICTBOM KOHCTPYKIMU. OMpenesicHnss MOTYT pacCMaTpUBaThCs Kak
KpEeaTUBHBIE WM TOJBKO OmucaresbHble. ECM OHM ommcarelbHbe, TO
HEMOHSTHO, JUIS Yero CIYXHUT JOKa3aTeLCTBO CYIIIECTBOBAHMUS, OHAKO
BEpHEMCS K ATOH TeMe NpH 00CYKICHUH JIOTHUIIA3MA.

OpuH U3 BBIXOJIOB U3 CUTYAaIlUH, CBSI3aHHOU C 3TUMH 3aTPyIHEHU-
SIMM TUJIATOHUCTOB, KACAIOIIMMUCS OYEBUIHOM aKTUBHOM M KpeaTUBHOU
poJin MaTeMaTuka, OblT yKa3aH KOHHOM C MOMOIIBIO pa3/IesiCHUsT Me-
TOAOB, WM UHCTPYMEHTOB MBILUICHHUS, U 00BEKTOB™:

B cBoem HccneOBaHMM MaTEMAaTHYECKOW PEabHOCTH MATEMAaTHK CO3JaeT
«MHCTPYMEHTBI MbIlUIEHUs». He HyKHO myTaTh MX ¢ caMOil MaTeMaTH4YeCKOH pe-
anpHOCThIO. K mpumepy, mecsTuuHas cucTeMa IpeJCcTaBisieT co00il M3BECTHBIN
HHCTPYMEHT MBIIUICHHS, OTHAKO OBLIO OBl HENPAaBUIBHBIM IIPHUAABATH 3HAUCHUE
JECSITUYHBIM IH(PaM, KOTOPhIE MPEACTABISIOT YHCIIO.

OTO0 pazieneHue T0CTaTOYHO COMHHUTEIHHO M OIMAcHO IS CaMoro
xe ratroHu3ma. [Ipexae Bcero, momyvaercs, 9T0O OCHOBHAs 4acTh Ma-
TEMaTHUYECKUX UJIeH MMOMENAeTCs, TAKUM 00pa3oM, B HETIOHSATHBIN CEK-
TOp MHCTPYMEHTOB MbIluIeHus. ['pad siBisseTcss MaTeMaTHIeCKUM 00b-
€KTOM WJIM MHCTpyMeHTOM MbInuieHus? B mpumepe Konna, ecnmu pas-
JIO’)KEHUE YHCJIa, KOTOPOE CTOUT 32 €0 JCCATUYHBIM MPEACTABICHUEM,
SIBIISICTCS JIUIIH CIIOCOOOM Pa3MBINUICHUS O YUCIIaX M HE UMEET Mare-

»J.-P. Changeux, A. Connes, Matiére a penser, yxe umr., p. 20.
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MaTHYECKON pEalbHOCTH, TO CIPANIMBACTCS, YTO K€ HUMEET peallb-
HOCTB?

KoHH dYecTHO AOMycKaeT, 4TO OTKPHIBAIOTCS CHayaja CBOMCTBa
00BEKTOB, KOTOPBIE HE SBISIOTCA CAMUMHU 00beKTaMU. B 3TOM OH Bcero
T YBAXHUTEIBHO OTHOCHTCS K MCTOPHH, KOTOPYIO HENb3s HTHOpPU-
poBaTh. K mpumepy, HUKTO HE MOXKET OTPHLATH TOT (aKT, YTO CBOK-
cTBa, MO0OHBIE JIorapudmaM, ¥ MHOTHE ApyTrue ObUIH chOopMyIHUpo-
BaHBI W WCIOJB30BAINCH TOPA3A0 paHbIIe, YeM ObLIO JaHO ompererne-
HUE CaMUX JICHCTBUTENBHBIX YHCEN B KOHIIE ICBATHAIATOTO CTOJETHS.
[TnaToHUCT MOXKET CKa3aTh, YTO UMEHHO 3TH CBOMCTBA, aKKyMYJHPYSICh,
MPUBOMAT K OTKPBITUIO JICWCTBUTENIBHBIX YKCEN, HO TOpa3/i0 pa3yMHee
CKa3aTh, YTO MPHBOJT K UX ONPEICICHHUIO B CMBICIIE KOHCTPYHPOBAHWSI.
IToka neficTBUTENBHBIX YKceN HEe ObLIO, TPYJHO TOHATH, KAK MaTeMaTHK-
IUIATOHUCT MOT 3asiBUTh, YTO OH MHTYMTHBHO HallleJl CBOWCTBA OOBEKTOB,
0 KOTOpBIX HE 3HAET, YTO OHHW M3 ceOsl MPE/ICTABISIOT, CBOWCTBA IOJIBE-
IICHHBIC, O€3 OMOpHI, U, JAaXe, HE OUYCHb COTIACOBAHHBIE MEXIY COOOM —
JOCTAaTOYHO MOJAYMaTh O BEILICCTBEHHBIX YUCIAX C OECKOHEYHO MaJIbIMU
wm 6e3 oHbIX. Kakoe 3HaueHHe B TEUCHUE BCETO YKAa3aHHOTO JUTMHHOTO
MPOMEKYTKa BPEMEHH MMella KCTHHA, €CIIM He ObUI0 OOBEKTOB, Ha KO-
TOpBIE CCHIIACTCS peai3M HCTUHHOCTHBIX 3HAUCHHUH?

Henp3s cka3zaTh, YTO HEIUIATOHUCT HE MMEET CBOMX COOCTBEHHBIX
TPYAHOCTEH MPH HCTOPHYECKOM H PAllHOHATBHOM OOBSICHEHUH KaKOTO-
00 GeHOMeHa, TTOX0XKEro Ha PAaCCMOTPEHHYIO BBIIIE CHTYalLUIO C Be-
LIECTBEHHBIMU dncyiaMy. OHAKO €N ONpeeIeHNe MaTeMaTHIeCKOTO
00BEKTa COCTONT MMEHHO M3 COOpaHWs W BHIOOpA CBOWCTB, CUMTAIO-
HIMXCS CYHIECTBEHHBIMH, TO HE YIHMBHTEILHO, YTO HM3YyYEHHE 3THX
CBOWCTB (KOHEYHO, TUIIOTETUYECKUM U HEHAJCKHBIM 00pa3oM) MpOHC-
xoauiio panee. Bo3paxenue KoHHy npuxoauT Ha yM Jlaxke Hecrelua-
ety

MHe KaxeTcs, 4TO Thl HE pa3jinyaellb JOCTATOUYHBIM 00pa3oM MaTeMaTHue-
CKHEe O0BEKTHI caMU O ce0e OT MX CBOMCTB. DTH OOBEKTHI MPEICTABISAIOT COOON
«HOBBIE KOHCTPYKIMM», KOTOpbIE MaTeMaTHK CO3/1aeT paHblle, YeM H3y4YUT BCe
cBolicTBa. BHauane OHU SBJISIOTCS «IIPEINOIOKECHUAMHY», «IOCTYIaTaMH», KOTO-

%7.-P. Changeux, A. Connes, Matiére a penser, yxe 1MT., p. 23.
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pBle MOTYT OBITB TIOKa3aHHBIMHU HJIH HeT. VIMEHHO B THIIOTE3€e, B MOCTYINPOBAHHOM
HAYaJIbHOW CTPYKTYpE MBI BUJMM MPUPOIY MaTEMaTHUYECKNUX OOBEKTOB.

Eciu cienoBath B HalpaBIIeHUH pa3JielieHns 00BEKTOB M METO/IOB,
TO OKa)XeTCs, YTO B KauecTBe OOBEKTOB OCTAHYTCSI TOJILKO HATypallb-
Hble yncna. B atom Ko, kak HacTosimuil GppaHiry3, mposiBisieT U IpH-
3HaeT BiusHEUE rno3uiun llyankape (Poincaré), koTopyro, oqHaKo, He-
JIETKO 3allUIaTh. Bo3HUKaeT BONpPOC, B IEHCTBUTENLHOCTH, YTO BUIUT
MaTeMaTHK, KOTja 3asBiseT 00 WHTYUTHBHOM BOCIPHATHH YHUCET,
HaXOJSIIINXCS BHE UX MPECTaBICHUH (CIOCO00B 3amuc), HalpuMep, B
JecATHYHON (hopMe, MPeICTaBICHNH, KOTOPble He UMEIOT PeallbHOCTH.
Kaxercs, 9T0 OCTaroTCsl peajlbHBIMU TOJIBKO OT/AEIbHBIE aBTOHOMHBIC
YHCiIa, @ UX OTHOLICHMS — YK€ HET, XOTS OHH TOXKE SIBISIOTCS 00BEK-
TOM apu(MeTHKu. Bo3MOKHO, TUTATOHUCT WX BUAWT JIWIIb B Hanboiee
MPOCTOM M JIAKOHUYHOM TIPEJICTABIICHUH, TaK Ha3bIBAEMOM YHAPHOM, B
COOTBETCTBHH C KOTOPHIM YHUCIIO 7 TPEACTABIISICTCS TOCIEA0BATEIbHO-
CTBIO |||...|| U3 n BepTUKaNbHBIX TAIOYEK. Takum 00pa3oM, OTKpHIBACT-
csl MyTh K O0Jiee JIOTUYHOW IMO3UIIMU TeX, KTO CUUTAET YHCIIa CIOBaAMH,
00pazoBaHHBIMU 3P PEKTUBHO NCUUCIISIEMBIM MIPOIIECCOM.

Kax anbrepHaTHBHBIN BapUaHT, IIATOHKUCT, Ha MaHep KoHHa, Moker
YTBEPK/aTh, YTO BUJIUT CTPYKTYpY YHcel B ee BceoOmHocT. OHa mpe-
CTaBISIET COOOHM CTPYKTYpPY C OCOOCHHBIM THITOM TOpsimka. Bumers ee
O3HauaeT BUJETH TOJBKO HEKOTOPOE YIMOPSAOYEHHOE MHOXKECTBO. Tak
MUP MHOECTB TOSIBIIIETCS 110 CYIIECTBY Ha TOPU3OHTE IIATOHU3MA.

B otnmuume ot noruka ['€nens, MareMaTHK-TUIATOHUCT OOBIYHO HE
gBIsieTcs (paHATUKOM TeOopHHd MHOXeCTB. OH MOXKET JOMyCKaTh, YTO
CyLIECTBYET Ha 3aJHEM IUIAHE MUDP MHOXECTB, OAHAKO, IO OOJBIIOMY
CYeTy, Mall0 3aWHTEPECOBAH B TEOPETHKO-MHOXECTBEHHBIX OMpeere-
HUSAX MaTeMaTHYECKHX CYNIHOCTEH, B TEOPETUKO-MHOKECTBEHHOW pe-
IYKIHWW MaTeMaTUKH, OCTaBIIss Bee 9TO JiorukaMm. OH o0cysxaaer Ooiee
OXOTHO HE€3aBHCUMBIC CTPYKTYpPHI U CKJIOHSIETCS K PACCMOTPEHHUIO OT-
JIENbHBIX aBTOHOMHBIX THIOB CYITHOCTEH. OCTOPOXHOCTH Ooilee dem
ofpaBlaHHA, MOCKOJIBKY HEHW3BECTHO, TAC K€ MPSATAIUCh MHOXKECTBA
BCE 3TO Bpemsi?

OjHaKo eclM IUIATOHU3M JIOXOJMUT JO TPHU3HAHUS PEabHOCTH
MHOXECTBa HATYypalbHBIX YHCEN, TOIJla TEOPETHKO-MHOXXECTBCHHBIC
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00s13aTeIbCTBA HEM30EIKHO MPUBEAYT K TOMY, YTO OH IEPECTaHET CO-
MPOBOXKJATECS PEAYKIMOHU3MOM (IIeJIble YHMClla SBISIOTCS MHOXKe-
CTBaMH — KJIaCCAMU DKBUBAJICHTHOCTU — Iap HATYpPaJbHBIX YHCEN, pa-
[UOHANTLHBIC YUCIIA €CTh MHOXKECTBA — KIJIACChl SKBUBAIICHTHOCTH — Tap
OCIIBIX YUCCII, HeﬁCTBHTeJ’[BHBIC qHucJia €CTb MHOXXCCTBA paI_II/IOHa.HI)HI)IX
W Tak jpainee). PeayKuuoHW3M, OJTHAKO, CTPEMHTCS 3aMECTUTh COOO0i
CO3epIaTeNIbHBI HHTYUTHUBHBIN TIATOHU3M W MPOOUBaET Opelib, B KO-
TOpy}O OH MOXCET BECh BBIﬁTH. OH IIOJACKAa3bIBACT, YTO MAaTCMATHK KOH-
cmpyupyem MareMaTHYeCKue OOBEKThI JIOTMYCCKHU, UCIIOIb3YsI UHEPT-
HYyI0 ¥ He MU (HEepeHIIMPOBAHHYIO MATEPHIO, MIPEICTABICHHY MHOMXKe-
CTBaMu, KOTOpBIe caMu 110 ce6e ABJIIAOTCA HC MAaTCMATUYCCKUMHU 0613-
€KTaMH, a CKOpCC JIOTHUYCCKUMMU. I/ICTHHHBIP‘I IIJIaTOHUCT, €CJIIN OH HE
JKEJNaeT PacCy’KAaTb O KOHCTPYKIWH, TOJDKeH (UIocO(PCKH yTBEp-
KIIaTh, YTO yXKE CYIIECTBYET MHP MHOXKECTB CO BCEMH MHOTO0OPa3HbI-
MH BO3MOX>XHBIMH, aKTyaHBHBIMI/I nu 6YIIYHII/IMI/I KOM6I/IHaHI/I$IMI/I 3T0ﬁ
6330B0ﬁ MaTepI/II/I, Hpe}ICTaBHCHHLIMI/I n OpFaHI/BOBaHHBIMI/I B MaTrcMa-
THYECKH BOCHPUHMMAEMON (opMe CTPYKTYp, M UTO TOIBKO ceifuac
CTajo TOHATHO, YTO MMEHHO 3Ta Matepus 0azoBas. OJQHAKO HE TaKOB
nogxon KoHHa, KOTOpBIA CTaBUT ce0sl B TPYJHYIO TO3UIHIO, YTBEp-
JK7ast, YTO 3TU (POPMBI, XOTS U UHTEPECHBIC, HE SBJISIIOTCS MaTeMaThu4e-
CKOW pealbHOCThIO. B HEKOTOPOM CMBICIIE OH TPaB, MOCKOJBKY KOH-
CTPYHPOBAHUE CTPYKTYp, OTTAIKUBAsACH OT 0a30BOM MaTepuud MHO-
KECTB, MOXKET IPOU3BOJIUTH UX 0€3 KOHIIA, HO (PAKTHYECKU TOJIHKO He-
KOTOPBIC U3 3TUX CTPYKTYpP UHTEPECHBI, U HIMEHHO OHHU HE BBITEKAIOT U3
TEOPETHUKO-MHOKECTBEHHBIX COOOpaKEHHH.
B koHIle KOHIIOB, Oy/ib OH PeajIrcTOM JIFOOOr0 TOJKA, TIATOHUCT
HE MOXET M30eXaTh BOIpoca 00 YHHBEPCYME MHOXECTB U BCTPEUACT
JUIOM K JHIy (PaKT, 9YTO YHUBEPCYM HE €AMHCTBEHEH, YTO PAIOM C
HepBI)IM TIIOABJIISAFOTCA I[pyrne, KOTOpI)IC IIBITAKOTCA y3aKOHI/ITBCH.
VY THIEpIUIaTOHUCTa MOXET OBITh MEHBIIE MPOOJIEM, MOCKOIbKY
OH MOT Obl YTBEPXKIaTh, YTO CTPYKTYPhI, KOTOPbIE €r0 MHTEPECYIOT,
KOTOPBIE TIPEICTABIISIOT CO00H 0COOBIe MHOKECTBA, SIBIISTIOTCS HHBAPH-
AQHTHBIMH B MOJICIISIX TCOPHUH MHOXECTB, TEMH YK€ CAMBIMH B Pa3HBIX
MUpaXx, WK YTO BO3MOXKHBIE PA3IUYMs KACAIOTCS BTOPOCTEIICHHBIX aC-
IIEKTOB MaTEMaTHUECKO# nearenbsHocTH. Ilocieaaee 3asgBlIeHHE, K CO-
JKaJICHUI0, HE BEPHO, KaK MojuepKuBacT Bcerna ['€menb, koraa Haro-
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MHWHAEeT, KaK aKCHOMBI, KOTOPBIE OTJINYAIOT PAa3HBIE MUPHI, BIUSIOT Ja-
e Ha dJIEMEHTapHYI0 apu()METHUKY, ONPEACISIsE B TOM WIH HHOM CMBIC-
JIe Kakoe-TO HepaspelinMoe BbIcKa3blBaHue. [lanee, cTpykrypa npei-
CTBHUTENBHBIX YMCEJ 3HAYUTEIBHO OTJIMYAETCA B PAa3JIMUHBIX MHUpPax, U
YTBEP)KAATh BeChMa IPOW3BOJBHO, YTO OTIMYMS HE BaXKHBI, 3HAYNT
ypOJOBaTh NPU3HAHHYIO U HHTEPECHYIO YaCTh MaTeMaTUKU 0e3 KaKHuX-
100 KpUTEPHEB, KOTOPHIE IT03BOJIMIIN OBl 000CHOBATh TAKHE yCEUCHUS,
KaK 3TO MOTJIO OBI OBITh B HOMHHAJIN3ME. Bce 3TO MPOUCXOANT JIUIIH OT
(BpeIHBIX) TPUBBIYEK.

JJis cTOpOHHHMKA MPOCTOTrO peaju3Ma, 0e3 COMHEHUH, 3Ta CUTya-
U TIOJTHA ApamMaTh3Ma, MOCKOJIBKY OH JIOJDKEH SIBISTHCS TaKXKe II0-
ciefoBaTeseM pealn3Ma UCTMHHOCTHBIX 3HAY€HHH M, CIIeOBaTENbHO,
HE MOXET AOINYyCKaTh HAIMYMEe MHOTMX MHPOB MIIM HEONPEAEICHHOCTD
B OTHOIICHHM NPAaBMWJIBHOI'O, HACTOSILETr0 yHHMBepcyMa. '€nenp Hane-
SJICSI HAWTH KPUTEPUH IJIS TOTO, YTOOBI OMPENeNUTh U YCTPAaHUTH He-
KeJlaHHbIE MUPBI.

OpHuM U3 peleHuid MOXeT ObITh OOpalleHHe K JIOTUKE BTOPOTO
nopsifka’’. C ee IOMOIIBIO OMUCHIBAIOTCS OAHO3HAYHBIM 0OpPa3oM
CTPYKTYpBI, KOTOpBIE, €CITH OHU OTpE/IeTIeHbl aKCHOMaMH S3bIKa TIEPBO-
rO MOps/IKa, UMEIOT TaKKe HecTaHIapTHBIE peanu3auuu. HaTypanbHbie
qHcia, ACHCTBUTENBHBIC YUCIA, MUP MHOXXECTB MOIYMHSIOTCS 3TOMY
YCIIOBHIO. 3/1€Ch, OJTHAKO, HAUMHACTCS elle OJJHa OECKOHEYHas TiiaBa B
JUCKYCCHH O TOM, SIBJISIETCS JIM JIOTHKA BTOPOTO MOPAIKA, COOCTBEHHO,
norukoii umm Her>. OHa JOMycKaeT KBaHTH(MUKALMIO CBONHCTB M, Clie-
JIOBAaTENbHO, (DAKTUYECKH MHOXECTB. JTO JIOTWKAa He(opMaibHAas, HC-
MOJIb30BaHHAsI TEMH, KTO MPOJIEMOHCTPUPOBAJ PE3yJbTaThl O KaTero-
puuHocTH ([enexunn s HaTypalbHBIX uyuceld, [ misbepT anst aei-
CTBUTENBHBIX YHceN, LlepMerno st TeopeTHKo-MHOKECTBEHHOTO YHH-
BepcyMa, IpHUEeM IOCIeTHIM, He HeOpMalbHBIM 00pa3oM, a B IOJie-

7 o noBony noHatuid soruku oM. G. Lolli, Introduzione alla logica

formale, Bologna, Il Mulino, 1991.

* Naxe e OyzeM mbITaThCs PUBECTH OMOIHMOTpaduIo 1Mo ATOH AUCKYCCHU.
ITo noBony ee BausHUS Ha Quiocopuro matematuku cM. S. Shapiro, Foundations
without Foundationalism. A Case for Second-Order Logic, Oxford, Oxford Univ.
Press, 1991.
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muke ¢ T. CkomeMoM> Kak pa3 1o MOBOLY BHIOOpA JETHTHMHOM JIOTH-
ku). OTHAKO €CJIM YTOYHSETCS CEMAHTHKA JIOTHKH BTOPOTO MOPSAKA, TO
BHUJIHO, YTO U €€ CBOICTBAa, U CBOMCTBO KaTETOPUYHOCTH 3aBUCSIT OT
TOTO JIOMYIIEHHS, YTO MHOXKECTB MMEETCS CTOJBKO, CKOJBKO Tpey-
CMaTpHUBAETCS B TEOPUM MHOXKECTB HENpPEIUKAaTUBHON TeopeMoii Kan-
TOpa 0 MHOXKECTBE TOJMHOXeCTB. KpUTHKHN YTBEPKIAIOT, YTO JIOTHKA
BTOPOTO TIOPSIZIKA IIPENICTABISAET COOOW B NEHCTBUTEIHFHOCTH TEOPHIO
MHOeCTB. 13 3TOTO 3aMKHYTOTO Kpyra MoKa He MOSBHIOCH HU OJTHOTO
3aCIIy)KUBAIOIIETO JOBEPUS M OOIIeNpU3HaHHOTO Bbixoaa. K mpoolie-
MaM JIOTUKH BEPHEMCS IIPH PACCMOTPEHHUY JIOTHIIM3MA.

B zakmouenne mepedpazupyeM pazodapoBaHHOTO, HO YHOPHOTO
mnatonucra, Hukonaca I'yamasHa. B xone neBsiTHaauaToro Beka, B TO
BpEeMs KaK BCE JBUTAJIOCH BIIEPE]l K MOCTPOCHHUIO HOBOW MaTEMaTHKH,
00HapYXHUIIOCh OTCYTCTBUE €€ OCHOBAHUI B TOM CMBICIIE, YTO HE OBLIO
HUKAaKOTO E€IMHOOOPa3HOTO W CHCTEMAaTHYECKOTO TPEeICTaBICHHS
CTPYKTYpP, KOTOPBIE CTAHOBUJIMCH OObeKTamu u3yudeHus. HeoOxomumo
OTMETHUTh, YTO, KOTJa MOSBUIACH TEOPUSI MHOXECTB, OHA CHITpaja Io-
JIOKUTENBHYIO POJIb, IIOCKOJIBKY OOBSCHSIIA, YTO TaKOE YHCIa U CTPYK-
Typbl, 1 B 3TOM HE IepeceKajiach ¢ eKeJIHEBHOM padoToil MaTemaru-
KOB, KOTOPBIE MOTJIH COXPaHHTH CBOH SI3BIK U CBOM CIEHU(DUICCKHUE
TEXHUKH ¥, BO3MOXXHO, 00OTaTHTh HX. Teopus MHOXKECTB CO3/aBajia
YAOOHYIO U 3JIETaHTHYIO OCHOBY, OJJHAKO BCKOpE OKa3ajach B 3aTpy.-
HUTEIILHOM ITOJIOXKECHUU.

C Teopueli MHOXXECTB BCET/Ia CIyYAIOTCS KaKHEe-TO TPOOIEMBI.
CHagana mapamoKchl, TTIOTOM TIPOOJIEMEI ¢ HETOTHOTON 1 mponmdepa-
nuent moxeneit. Koneuno, MOXHO M30€KaTh 3asBJICHUN IO TMTOBOAY TO-
r0, YTO TMPEJICTABJISIOT CO00I CTPYKTYpHI, KaK YBUINM B CTPYKTypa-
mu3me. Torma, oHaKo, yCKOIB3HET OHTOJIOTUYECKUH acTeKT, TIOCKOIIb-
Ky 3TO, COOCTBEHHO, 3a/la4a OHTOJIOTMH — CKa3aTh, YeM SIBIISIOTCS a0-
CTpaKTHBIC CyITHOCTH. Eciin HE0OXOMUMO BCE-TaKM CKa3aTh, YTO OHU
n3 cedd TPEeICTaBIIAIOT, HYXXHO OO0paIiaTthCsi K TEOPETHKO-MHOXKECT-
BEHHOMY SI3BIKY, TaK KaK HET HUKAKOTO JAPYTOro aHAJIOTHIHOTO BHICOKO
Pa3BUTOrO CPEACTBA IS ATUX Iieneld. I HUKTO He pa3oBbET €ro, KpoMe

¥ G. Lolli, Da Zermelo a Zermelo, in Le ragioni fisiche e le dimostrazioni
matematiche, Bologna, 11 Mulino, 1985, cap.VIIL.
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caMuX MareMmaTtukoB. MMeHHO OHH, BO3Bpaliasich K YK€ IOJHATOMY
BOIIPOCY, TOBOPSIT, YTO MPEACTABISIIOT CO00 MaTeMaTHUeCKHe 00BEK-
Thl, OHU MPUMEHSIOT 3TOT S3bIK, © OHTOJIOTHS JIOJDKHA €My COOTBET-
CTBOBATb.

JInbepanpHbIe MIATOHUCTHI MOTYT TOMPOOOBATH TOMYCTHTH pa3-
HOOOpa3HbIe YHUBEPCYMBI, OTHAKO HAlll (PU3NUECKHH MUP — OJIUH, KaK
ObLT KOT/Ia-TO OJIMH M MHP MaTeMAaTHKH, 110 KpailHell mepe, MUdBI pac-
cKa3bIBatOT 00 3TOM. HecMOTpst Ha BCe MPENMyIIECTBa, TPOUCXOIAIIHE
oT QoI cBOOOABI Tposin(epali TEOPUil, SIUHCTBO U OJJHO3HAY-
HOCTh MaTeMaTHKH JIOJDKHBI, TEM HE MEHee, 00eperarbcs, YTo Ccrpa-
BEJJIUBO U JIJISl BCE HAYKHU B 1IEJIOM. Fy21M3H3O TIUIIET:

MHe KaxeTcsi, 4TO MaTeMaTHKa MOYKET JOCTHYb PACIBETA TOJBKO B TOM CITy-
Yae, eCNIM CYLICCTBYCT OJHA KOHIICNIWs, pa3fensieMas BCEMH B HAlIMX LEIX H
WHTEpecax, CIeIOBaTENbHO, €CITH €CTh COTJIacHe 110 MOBOLY (aKTa, YTo pa3IHIHbIC
CTPYKTYpPBI, KOTOPbIE MBI H3y4acM, SIBIISIFOTCS aCIIEKTaMM OJHOM M TOH e peallb-
HOCTH... DTO NpaKTHYeCKas pealbHOCTh, KOTAa TEOPEMBI NA0T MH(MOPMAIHIO O
MHpe, KOT/Ia CyIIECTBYET TOJILKO OfiHa Hayka. TakuM obOpasoMm, Gprrocopus T0IK-
Ha BBIICHATH OOBEKTHBHOE COZIepKaHKe (aKTOB B paMKax OoJiee MIMPOKO# (uito-
couu Hayky, 0OOCHOBBIBAsI TO, YTO €CTh TOJIBKO OAWH MHp, U OOBSICHSA, KaK H
MovYeMy MaTeMaTHdeckne OOBEKTHI, XOTS W He NPHHAIUISKAT dTOMY MHpPY, Tak
s¢dextuBHbl B HeM. Ho 3Ta dpunocodus He CylecTByeT.

Mo:xeT ObITh, 1 XOPOILO, YTO HE CYIIECTBYET, €CIIM B 3TOM J0JIKHA
cocTosTh ee GpyHknua. He MoxkeT ObITh Kakoi-TO Jpyroi ¢urocodumu,
KOTopas peniaia Obl mocTaBieHHbIE TpoOsieMbl. He MoxeT ObITh (huito-
couu, KoTOpast TUKTYET, KAKUE CTPYKTYPHI IIPaBUIbHBIC, OOIIUE LIS
PAa3IMYHBIX MUPOB U UCCIIEJOBAHUMN.

®unocodus, mpennucaHHas MOPAJbHBIMH TPEOOBAaHUSMH, €CTh
Onaras wiio3usi, OEClIOYBEHHbIC MeUTaHus, wishful thinking, onHako
IUTATOHU3M, KaXKETCs, OJAECPKUBACTCSI TEMHU, KTO Pa3AeisieT ero JIMIIb
MO MPUYMHE CHUIILHOW HAaMBHOHM YOEXIEHHOCTH B CBOMX COOCTBEHHBIX
CyOBEKTUBHBIX OILYLICHUAX (XOTS M paszmenseMblx MHorumu). Ilmaro-
HUCTHBI 3as4BJIAOT O SICHOM BUJICHUU MaTeMaTHYEeCKOM PCaJIbHOCTHU, KO-
TOpasi UM IIPEICTABIIETCS] COBEPILICHHO onpeneneHHoi. OHM, B caMoM
Jienie, UMEIOT OLIyIeHHe paboThl ¢ MAHOPaMOW 4ucen U GUryp, KoTo-

*N.D. Goodman, Mathematics as an Objective Science, yxe 1HT.
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pBI€ CYIIECTBOBAJIM JI0 TOTO, KaK OHM HadaJld CBOU HccienoBaHus. OHU
HaOIIOAAr0T WX TT0I00HO Bocxomy coiHa. iMenno tak. Takum ke 00-
pasoM, ¢ TOH K€ caMOH SICHOCTBIO M BIICUaTIICHHEM HEOOXOAMMOCTH
JoA¥ HaOJIOMa, W 10 CHX IOp HaOIIOJIAIOT, KaK COJHIIE BOCXOMMT,
nepeMeIaeTcsi ¢ BOCTOKa Ha 3amaj U 3axoguT. CyObeKTHBHOE BOCTIPH-
ATHE HAOMIOMEHUs Yero-muoo abCONIOTHO HE SBIAECTCS TapaHTHEH
HaJIn4uusa CMbICJIa B 3asABJICHUH, YTO TO, YTO Ha6HIOZ[aCTCH, ABJISICTCA
VCTHUHHBIM HJTH CYIIECTBYET.

IInmaToHMCTH HE BUIAT, OAHAKO, APYTHUC OUCHBL YCJIOBCUCCKUC BC-
¥ ¥ BCTYMAIOT B IPOTUBOpPEYHE HA BCEX (PPOHTAX C MPUHIUIIOM O0B-
€KTUBHOCTHU. BBIIO YK€ 0TMEUEHO, YTO OHU HE BHIAT (XOPOIIO) JT0Ka-
3arenbcTBa. Jlanee, He BUIAT, YTO MX 3asiBICHUS UMEIOT IMaryOHBIE T10-
CJIEZICTBUS Ha MpernojaBaHue. He cCOOTBETCTBYeT HCTHHE TO, YTO JIIOAH
M3YyYal0T MaTeMaTHKY, CO3epIias CTPYKTYPbI, KOTOPble 00BEKTUBHO I10-
NajaroT B UX 1oJe 3peHus. Te, KTO yTBEpKAaeT, YTO MaTEMATUKU YMO-
3pUTENFHO PacCMaTPHUBAIOT CTPYKTYPHI, CYIIECTBOBABIIME U JIO TOTO,
KaK UX HayaJl UCCIEIOBATh, IPOCTO 3a0bUTH CBOM MEPBBIM YPOK MaTe-
MaTHKHU U HEJIETKOEe OCBOCHHE dTOW HayKH. be3 kakoro-nmubo oOpazoBa-
HUS U TOJICKa3KU HU OJIUH PEeOEHOK, HUKTO, pacCMaTpuBasi TPEYTrOJIbHUK,
HE YBUIUT B HeM MeauaHbl. [loueMy HY)KHO COEMHSATH BEPIIUHY C Cepe-
JIMHOM TPOTHBOJNIEKAIEH cTopoHbl? Y Toro e [lnaToHa, HecMOTps Ha ero
TEOPHI0 aHaMHe3a — PEMHUHHUCIICHIINY — JUTA To3HaHus Mneid, Obin HeoO-
XOJIUM KaKOW-TO CTUMYJI WM TOJICKa3Ka Uil aKTUBUPOBAaHUSI aHAMHE3A Y
paba. HenonsitHO, moyemy HeoOXoMMa TOZCKa3Ka, €CIM ¥ TpaBJia Mate-
MaTHYeCKUE OOBEKTBI CYNIECTBYIOT U JIOCTYIHBI KAKOW-TO YeIOBEYECKON
CHOCOOHOCTH, KpOME TIaMATH. B eliCTBUTENHPHOCTH HUKTO HE BUIUT Me-
JIMaHBl, €CIM TOJBKO HE MMEET HEKOTOPOH MpoOJjeMbl, KoTopas IMoJ-
TaJKUBAeT €ro K Pa3MBIIUICHUIO O TOJ00HOW Bo3MoxkHOcTH. Ilpen-
CTaBJICHUS IUIATOHUCTOB NPU3PAYHbI U JIOKHBI.

Ecau OBl 3aTeM 3asBISIOCH, YTO MEAHAHELI BCE-TAKM TaM €CTh, JIa-
K€ €CIM HeT HMKAaKOH MpoOJieMBbl WM UHTEpeca, KOTOpble Obl CTUMY-
JUPOBAIN HAC YBUJIETh UX, TO HY)KHO TIOPA3MBIIUIATh HAJ (PaKTOM, YTO
JTUHAHA, KpoMe MenuaH, KpoMe Omccekrpuc, 6eckoHedno mHoro. Ecmn
BCE WX HAHECTH, 3AIOJHUTCS BCS IUIOCKOCTb, KOTOpas MOYEpHEET H
omsTh HEe OyneT BUAHO HU4Yero. ['ne e Torma mpsyeTcsl 3Ta pealb-
HOCTB, KOTJa HE TIPECTAET Mepes riiazaMu’?
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Kpome paccyxaeHnit o ToMmM, Kak MOXXHO BHAETH, HEOOXOIMMO
00BSICHUTD, KaK MOKHO HE BHJICTb.

Ta ke camasi cuTyanus ¢ NpsIMBIMK Ha TJIOCKOCTH CIIpaBeJIMBa U
st TeopeM. Ecnu 3axodercs chopMyITupoBaTh X BCE, TO OHH 3aIl0JI-
HAT HE TOJHKO OMOIMOTEKH, HO ¥ BCE BPEMS, U BCE MMPOCTPAHCTBO BCE-
JeHHOW. VIMEHHO MaTeMaTHK JiellaeT BBIOOp, JOKa3biBas T€, KOTOPHIE
CUHTAET BaXXHBIMHU, OJTHAKO KPUTEPHH BBIOOpA MOTYT OBITH albTepHA-
TUBHBIMH B 3aBUCIMOCTH OT BHJICHUS OBITHSI.

OnHUM M3 BO3MOXKHBIX KPUTEPHEB MOXET OBITh OpraHH3aIllMOHHAS
pONb TEOpPEM B HEKOTOPOW TEOpWH, MX MPOAYKTUBHOCTH B CMBICIIE
CIeCTBUI U OorarcTBa cBszeil. [lackans 3asBisil 0 BeIBojie Ooliee yem
YEeTHIPEXCOT CIIEZCTBUHA W3 CBOEH TEOpeMbl O rekcarpamMme. JTO, B
YaCTHOCTH, BKJIIO4aeT TeopeMy llamma, HO TONBKO Ha OCHOBE meopu,
KOTOpasi TI03BOJISIET paccMaTpHUBaTh JIBE IMpsIMblEe JMHUU KaK BBIPOXK-
JIEHHBIM YaCTHBIA ciyyail KpUBOM BTOPOTO MOPSIKA.

Panee yxe oTMeuanoch HEKOTOpOe MpeHeOpeKeHNE K POJTH SA3bIKA.
[TocpencTBoM «sI3bIKa» TIOHUMAIOTCS UMEIOIIHECs 3HaHHA, Ooliee WIiIH
MeHee OpraHW30BaHHBIE B TEOpHU. Tak, K MpUMEpY, OJUH YEJIOBEK MO-
KET BUJIETh KOPeHb B X° =2, a Jpyroi — Her. Pasmmune oObACHsIETCS
TOJIBKO Pa3INYMSIMHU B UX sI3bIKe. beCKOHEYHO Malible paccMaTpUBAINCh
JTONITO€ BpeMs KaK KOHCHCTEHTHBIE CYIIIHOCTH, & HE TOJBKO KaK METOI,
KakK, BO3MOXHO, cka3zan Obl KonH. OHU paccesunch, Kak (JIOTUCTOH,
KOTJIa TEOpHsS apXUMEJOBHIX BEIIECTBEHHBIX UYHCEN TO3BOJHIIA 00XO-
nuThes 0e3 HuX. OHM BOCKpECIH, BO3MOXHO (ObLIO Obl MHTEPECHO
3HaTh MHEHHE TUIATOHHUCTOB IO ATOMY IOBOJY), KOT/Ia HOBas TEOPHS
Jlaja JI0Ka3aTeJIbCTBO UX CYIIIECTBOBAHMS B paMKaxX CBOETO MOCIIE0Ba-
TEJIHHOTO BUJICHUSI.

[pyrue kputepuu — 3CTETHYECKHE, M OHU MOHWMAEMBbI, OJTHAKO B
CMBICTIE DJIETAaHTHOCTH TEOPHH, a HE B CMBICIIE OTIMCAaHUS 0ObEKTUBHOM
KpacoTbl. CJIOBO «3JIETAaHTHOCTB» OOBIYHO MCIONB3YETCS B OTHOIICHUH
JIOKa3aTeJIbCTB. Y TBEP)KACHUS, UTO Oosiee Ba>KHBIMH SIBJISIIOTCS TOJIBKO
T€ TEOPEMBI, KOTOPhIE «BUAATCS», a HE T€, KOTOPHIE 10 TOTO, KaK OHU
CTaHyT BHIUMBIMH, BBIBOJSTCS, HPEACTABISIOTCS COMHHTEIBHBIMH.
BBIBOJI U BHJICHHE YaCTO MPOMCXOAT OAHOBPEMEHHO' .

3! G. Lolli, Visione e logica nella dimostrazione, in «Lettera Matematica
Pristemy, 1995, n. 18, dossier pp. X—XX.
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[InaToHNCTHI HE 3aMeYarOT TakXe COOBITHH B COIMAIIBHOM MUpE.
Hanpumep, oHU TOpAATCS T€M, YTO 3TO camas pacupocTpaHeHHas (u-
nocouss MaTeMaTHKH, OJHAKO UMEIOTCSI HEKOTOPBIE COMHEHHS Ha STOT
c4yeT. HUKTO HE NMPOBOAMII CTATUCTHYECKHUX HCCIENOBAHHN IO ITOMY
noroay. Bo3amMokHO, 3TO cripaBeUIMBO IJIs1 MATEMATHKOB, KOTOPBIEC BbI-
CKa3bIBaJIM CBOE MHEHHE, HO OOJNBUIMHCTBO HE BBICKA3BIBAJIOCh. MOXKeET
ObITb, IMEHHO TaK OOCTOAT JeNa CPedM JI0JeH, 3aHUMAIOLIUXCS YH-
CTOW abCTpakTHOW MaTeMaTHUKOM, OAHAKO TPYAHO MPEATIONOXKHATH, YTO
MaTeMaTHK, U3y4arolluil adropuT™Mel, ObUT Obl TuTaToHUCTOM. [Ipearmo-
JIOKHUM, YTOOBI OOBSICHUTH 3Ty UACI0, YTO OH WIJIM OHA HMILET aJlTOPUTM
3 (heKTHBHON anmpoKcHMarmu KopHei x° =2. JIist Hero COBCEM He
Ba)KHO 3HATh, CYIIECTBYET JIU KOPEHb U3 2 M YTO OH M3 ce0sl Mpe/ICTaB-
JISIET, a BaXKHO TOJIBKO, YTO CYLIECTBYIOT YK€ METOJbI PUOIMKEHHBIX
BBIUMCJICHUH OTHOILIEHMSI MEXy IUaroHalbl0 U CTOPOHOW KBajpara U
YTO OH XOUYET MX YCOBEPIICHCTBOBATh B CMBICIE CKOPOCTH MPHOIIKeE-
Hus. EMy coBceM HE WHTEpecHO 3HaTh, YTO MPEACTABISIOT cO0Oi, B
o0rmieM, NelCTBUTENbHBIE YHCIIA, 3a UCKIIOYEHUEM TOTO, YTO aJlrOpUT-
MBI JOJDKHBI T€HEPUPOBAThH IOCIEI0BATEIBHOCTH PALMOHAIBHBIX YH-
ceJl, MOCJIEI0BATENbHOCTH, BHYTPEHHE CXOZSIIMECS, U YTO KTO-TO MX
UACHTH(GUIUPYET C MOCIIEAOBATEIBHOCTAMHI PALMOHAIBHBIX YHCEN (UX
KJlacCaMM 3KBUBaJICHTHOCTH). CHEeLHaTUCT 10 YUCICHHOMY aHaIU3y
MOXKET BEPUTH TOJIBKO B PalMOHAIBHBIE 4YKCJIA, IIOCKOJBKY BHJUT
TOJIBKO HX.

Ecnu co3marens anropuTMoB 3axoTell Obl CTaTh IUIATOHHCTOM, TO
JTOJKEH OBLT OBl 3aIBUTH, YTO MPEIMTUCAHHBIN UM TPOIIECC CYIIECTBYET
Kak abcTpaKTHasl CyIIHOCTb W YTO aJITOPUTMBI, B IIEJIOM, CYIIECTBYIOT
Kak a0CTpaKkTHBIE CyITHOCTH. Ho anropuTMel HE ABISIOTCA HU (QYHKLU-
€l, BBIYHUCIISIEMOM € UX MOMOIBIO, HU TEKCTOM Iporpammsl. Hanmyu-
M coco0 MpeACcTaBUTh UX — CKa3aTh, YTO OHU SBIISAIOTCS Mpoliecca-
MH, YIOpPaBIsieMbIMH CTpaTerusiMd. Mup JomKeH OBITH HaceleH He
TOJIEKO MHOKECTBaMH, HO U mponeccamu? [lomyuaercs, 4To MIaTOHUCT
JIOJDKEH OBITH OOJBIIMM IUTIOPATUCTOM W CPa)KaThCs 32 BaXKHOCTh W
NpU3HAHUE TOTO PACIIMPEHHSI PEeaIbHOCTH, KOTOPOE 00YCIOBIEHO 3TH-
MH HOBBIMH CyIIHOCTAMH. IIpym 3TOM BCTaeT Bompoc: MpOLECC — 3TO
OBITHE WM CTAaHOBIIEHHE?
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C npyroii croponsl, B. Teitr (William Tait) yrBepxxnaer, gTo mia-
TOHOBCKMH MHp HACEJEH TAKXKe J0Ka3aTelbcTBaMH-. OTKDHIB OJHA-
KBl IOPOTY BBICKAa3bIBAHUSAM O CYIIECTBOBAHMH, MPAKTUYECKH HEBO3-
MOYKHO OIPaHWYHTh IBUKEHUE B 3TOM HalpPaBJICHHUH.

Te, KTO 3asABISET, UTO BUAUT MATEMATHUECKYIO PEAIbHOCTh, HAaXO-
JIATCS] Yalle BCETO CPeau TBOPYECKHX MaTeMaTHKOB, pabOTaomux B
TPaJULIMOHHBIX O0NacTsIX aireOpsbl, TeoMeTpuu, Teopuu uucen. OHU
paccKa3bplBalOT O 3aMEYaTeNbHBIX aKTaX WHTYUTHBHOTO TPO3PEHHS Y
ce0sl M y CBOMX IeHHAIBHBIX KOJUIET, OJIHAKO Ha MOBEPKY MX pe3yybTa-
ThI OKa3bIBAIOTCS CKOpEee aKTaMH TBOPUYECTBA, a HEe OTKPHITHA. OTKPHITh
4TO-TM00 MOXKET Ccly4aiHo 000W HccienoBaTeNlb U BOOOIIE KTO
yrogao. B maremaTuke ke cirydaiiHbIe OTKpPBITHA, B OTIHYHE OT €cTe-
CTBEHHBIX HayK, HE MPOMCXOJAT HUKOIJA. JTO Pa3Indyve HUKOTAA He
OTMEYAJIOCh TEeMH, KTO HIIET aHAIOTUH MEXIy OOBEKTaMH HJIM METO-
JlaMH MaT€MaTHKU U €CTECTBO3HAHMs. YCTHas TpajAuLUs MPHUCBAUBAET
pa3HBIM MaTeMaTHKaM 3asBJICHHUS O TOM, YTO KOTZa OHU pa3pabaThiBa-
10T HOBYIO MaTe€MaTHKy, TO MEPEXUBAIOT 3TO KaK W300peTaTeabCcTBO, a
KOT/Ia 3HAKOMSTCS C Pe3ybTaTaMy APYTHX, OMIYIIAlOT, YTO BCE IIPOMC-
TEKAET OT €CTECTBEHHON HeobxommmocTu . OJHAKO, TOBOPS TAKHM
00pa3oM, OKa3bIBaIOT IUIOXYIO YCIyTy MaTeMaTHKaM, IIOCKOJIbKY MaTe-
MaTHKa MPEACTaBIsETCA JOCTOSHUEM BBICHIMX WJIM HPUBUIIETUPOBAH-
HBIX CymiecTB. MlcTnHHas paboTa HOPMAIBHBIX MAaTEMAaTHKOB TpeOyeT B
CBOEH HOPMAaJLHOCTH OY€Hb OOJIBIIOTO TPyJa M, B TO K€ BpEMsl, OHa
6orara HeOOBIYAHBIMY 1 YapYIOIIUMH BHIBOIAMHU.

UYeMm reHunanbHee MaTeMaTHKH, TeM 0oJiee MOXO0KH OHH B HEKOTO-
PBIX acleKkTax Ha TeX YyAECHBIX JIIOJIeH, KOTOPhIe CIOCOOHBI JeNaTh B
yMe CIIOKHEUIINEe BBIYMCIICHHS, Ha TeX HACTOSIIUX, KOTOPBIE, BOOOIIE
TOBOpSI, CTpajiaii ayTU3MOM, a HE Ha T€X, KTO HA OCHOBE HCKIIIOUH-
TEJILHOU MaMsTH pa3padoTai MOAXOIAIIME METOIBI U aIropuTMbl. OHU
HE JBHUTAIOTCS BIIEpE]l MPEPHIBUCTHIMH IIaraMH, HE JETA0T PacdyeToB.
Hx nocemaer o3zapenue. OHM BUIAT 3HAKK U 00pa3bl, KOTOPBIE HE MO-
TYT omucatrh cioBaMu. BooOrie, B TOM 4uClie U Y HOpMaJIbHBIX JIFOEH,

* W.W. Tait, Truth and proof: the platonism of mathematics (1986), in
W.D. Hart, The philosophy of mathematics, yxe uut., pp. 142—167.
¥ VeBummMm naneime 3asBieHHE OTIHYAONIEECSs, HO AHANOTHYHOE, OT

P. Xammunra (Richard Hamming).
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MaTeMaTHYeCKHE CIIOCOOHOCTH COYETAIOTCS C MPEKPACHBIM MPOCTPaH-
CTBEHHBIM BOOOpaskeHHeM. | eHMI-ayTHCTHI TOBOIAT JI0 TIpeziesia U 3TO
KadgecTBO. VIX MbIIIUIEHHE, B YACTHOCTH, 00Opa3HOe, OHU BHIAT YUCIa, H
KaXI0€ YHCIO TEePCOHAIM3UPOBAHO. DTH UYWCIIA HE TIPEACTABISIOTCS
TOYKAaMH Ha MPSIMOM, a pachpeeNieHbl Ha JIMHUHM, KOTOpasl pa3Bopaydu-
BaeTcs B IIBETE 3aBUTKaMU U m3rnbamu. Uem He neinsax? Kaxmoe guc-
JIO MPEJICTABIISIETCS CUCTEMOU CBSI3€W, M TIOUTHU BCETJla BUJIHO, UTO OHO
COCTOUT U3 OJIOKOB, KOTOPBIE MPEICTABISAIOT COOOM €ro MpoCThie NeiH-
Tenu (AaXke eciu cyObeKT He 3HAeT UX ONpeAeTICHHS).

MHoOroe OTKpBIBAE€TCS B HEHUPOIICHXOJIOTMUECKHX HCCIEIOBAHU-
sx>*. TIMaTOHUCTBI XOTeTH Obl HAiTH B HAX IOATBEPIICHHE CBOEMY
OTMCAaHUI0 MATeMAaTUYECKOTO OTKPBHITHA KaK BHJIEHUS W ITOCEIICHHS
HEKOTOPOTo Mei3axa, HO HeHPO(PU3UOIIOTHICCKIE HAOIIOICHUS BEIYT
B Jpyryto ctopoHy. OHU HE OCTaBIISIIOT HUKAKOW POJM HH Ul Teope-
TUKO-MHOXECTBCHHOM PEAyKIMH, HU AJIS1 Pa3MEIIECHHs YUCa B KAKOM-
100 WHOM M3MepeHHH peanbHOCTH. OHH CITyKaT, PEeXIe BCEro, I
OCO3HaHUS TOTO, YTO TOHATHE YKCIa ABISETCS BPOXACHHBIM U HE 3a-
BUCHT OT CJIOBA, U YTO HEHPO(YU3NOIOrHUECKUH MEXaHU3M 3TOTO TOHS-
THS B OIPENEICHHON CTENEeHHW OJHOTHIIEH TAaKOMY K€ MEXaHH3MYy Y
KUBOTHBIX, KOTOPbIE HE MMEIOT fA3bIKa. JTO 3aMeyaHHe UMEeT OOJIb-
LIyI0 BaXXHOCTb, HO HE SBJISETCS apryMEHTOM B IOJIb3y MJIATOHU3MA.
HampoTuB, oHO nHIIb yKa3bIBaeT, 9YTO MO3T CIIOCOOEH MPOU3BOIUTH Ha
0aze aHaNOTWIl OTBETHI, HEOOXOJUMEBIC JJISI DIIEMEHTAPHOW MaTeMaTH-
4ecKoil akTuBHOCTH. Hudero He roBopuTcs o nmoBoAy GyHIaMeHTalb-
HOH CBSI3U C S3BIKOM, KOTOPOM HET, MO KpallHEW Mepe, HET y KHUBOT-
HBIX, ¥ 3TO HE TpobIiieMa 3Bepeid, a mpoodiieMa JrocH.

Mosr criocobeH Mpou3BOIUTH TO, YTO HE JAeT MOKos ¢uiocodam
eme Oonplie, 4eM MaTeMaTHYeCKHe OOBEKTH, & UIMEHHO — CO3HAHHE.
AHanorus Mexay 3TUMHU IByMs (peHoMeHaMu BecbMa Onm3kas. B o6o-
UX Cly4asx HeHpOo(HU3HOIOTHUECKHE HMCCICIOBAaHUS HAa JaHHBIA MO-
MEHT JIMIIb BBIABISIIOT, KAKMM 00pa3oM, Kak B Clydae YHCIOBBIX Ma-
HUITYJISLUH, TaK U B CJIydae ONpPENeICHHOIO COCTOSIHUSI CO3HAHUS MIIH

*Cum. S. Dehaene, The Number Sense, Oxford, Oxford Univ. Press, 1997;
utan. nepeson Il pallino della matematica, Milano, Mondadori, 2000; cm. B oco-
6enHoctH 1I1. 6 1 0030p G. Lolli, La mente, il cervello, la matematica, in Bolletino
UMLI, 3-A, 2000, n. 2, pp. 1-26.
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CYOBEKTHBHOTO MEPSIKUBAHUS HCOOBIYHBIX SIBJICHHM, MPOSIBISCTCS WH-
Terpalys HeCKOJbKUX MPOLECCOB B HEPBHOM CHUCTEME, KOTOPbIC CHIIb-
HO B3aMMOJICHCTBYIOT MEXay coOol u ciabee ¢ apyruMu. B obowmx
CllydasiX €cTh T€, KTO YTBEP)KJIAaeT, 4YT0 (PU3MYECKUe HIOAHCH! (PyHKIH-
OHHUPOBAHHS MO3ra HE MOTYT JaTh MOJHOTO OOBSCHEHHS SIBICHUS U YTO
CYIIECTBYET TPEOYIOIIMI aHajaM3a CKauyOK MEXAY IBYMS YPOBHSMH
peansHOCTH. BHOBS HaX0aMM B 9TOH CBSI3M HATYPaJINCTUYECKUM 00pa-
30M OOHOBJICHHBIC BAPHAHTHI Kay3aJlbHON TEOPHH WM KapTE3UaHCKOTO
nyanusma. [IpogoinKarTCs MONBITKH PACHONIOKHTh CHApYKH MECTO
OITBITA, OTHOCSIIETOCS K CO3HAHMIO, K IPUMEPY, 3PUTEIIbHBII ONBIT — B
NPOCTPAHCTBO, TJ€ HAXOIATCS Tella, O BUACHHH KOTOPBIX CBHICTEIb-
CTBYET co3Hanue . [103MIMS TIATOHHCTA B OTHOIICHUH CYIIHOCTEH,
NOCTUTAeMbIX MHTYHLMEH, HUYEM HE OTJIMYaeTcs OT 3Toro. B obomx
Clly4assX MOXXHO IPUCOCIVHUTHCSA K 3aMEYaHHIO, YTO «OTPaKCHUEM
YEJI0BEYECKOTO BBICOKOMEPHS SIBJSIETCS TOT (PAaKT, 4YTO Melbie (uio-
cockue cucreMbl OBUIM MOCTPOCHHI Ha OCHOBE CYOBEKTHBHOH (eHO-
MEHOJIOTHI .

*> M. Velman, Understanding Consciousness, London, Routledge, 2000.

* G.M. Edelman, G. Tononi, Consciousness — How Matter becomes Imagi-
nation, London, Penguin Books, 2000. He mutupyem apyrue HCTOUHUKH U3 JTHH-
HOTO CITHCKa CBEXEH JINTepaTyphl O CO3HAHUM.
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4. PEHOMEHOJIOI'UsA

OTO TpyAHBIN TePMHH, 0003HAYAIONINN CIIOXKHYIO (hunocoduro, Ko-
TOpyIo He OyaeM oOCyKIaTh B ACTAISIX, IIOCKOJIBKY HENb3s JaXKe CKa3aTb,
YTO OHA SBIIETCS,, COOCTBEHHO TOBOPS, (riocodueli MareMaTHku. B man-
HOM KOHTEKCTEe OHa O3Ha4yaeT pa3MbIIUICHHE, KOTopoe OepeT Havayio M
BroxHOBeHHe U3 Quiocodpru . ['yccepmsa (1859-1938). I'yccepnb ObLt
MaremarukoM, yuenukoM K. Beitepiirpacca. On Hanucan «@urocoguio
apughmemuxuy, 0bin1 codbeceqraukom Kantopa n ®pere. 3aremM MOCBATHI
ceOsi MOCTpOEHHIO CBOeH (peHOMeHoJiornU. B OTHOIIEHHM MaTeMaTHKU
(heHOMEHOJIOTHSI HE SIBIISIETCS 3aBepIeHHON (ritocodueii U He OYeHb U3-
BecTHa'. VIHTepec, KOTODBI CEroHs NPOSBIAETCA K JTOMY TEUEHHIO,
00yCIIOBIIEH TeM 0OCTOSITEILCTBOM, 4TO cam [ €1e7b BO BTOpOI MOJIOBHHE
CBOEH KM3HM Pa3MBIIUIAI, HCCIENA0BAT U MHOTOKPATHO MPU3BIBAT U3Y-
4ath punocodpuro ['ycceprns. YunTeiBas 3TOT PakT U ApyTrUe COBIAICHHS,
HYKHO KJIacCU(HUIMPOBaTh Mmo3uimio [énens, B ACHCTBHTEIBHOCTH, HE
KAaK TUIATOHM3M, a KaK (DeHOMEHOJIOTHIO”.

Eme panbme I'énenst ucnpitan siusane ['yccepns [, Beins. On
yumics B ['€rrunrene, xoraa ['yccepnb Tam npenogasain. OHU moanep-
YKUBAJIM OTHOILICHUS U 00Cy)aanu nyonukanuto Das Kontinuum, 1918,
koTopyro ['yccepip ouens niernn. OH o00psiT oOpaleHne MaTeMaTH-
Ka K JIOTUKO-MaTeMaTUYECKON I/IHTYI/IHI/II/IS. Bunenue Being HacTOJILKO
WHAWBHIyaJIbHO ¥ MHOTOTPaHHO, YTO y Hac emle OyAeT BO3MOXKHOCTb

" Cpenn mMarteMaTHKOB M (HIOCODOB MATEMATHKH, HCIBITABIINX BITHSHHC
I'yccepns B nepBoii nmonosune aBaauaroro cronerus, 6sumn O. bexkep (O. Becker)
n @. Kaypman (F. Kaufmann). Cmotpu, x npumepy, O. Becker, Mathematische
Existenz. Untersuchungen zur Logik und Ontologie mathematischer Phdnomene, in
«Jahrbuch fiir Philosophie und phanomenologische Forshungy, 8, 1927, pp. 439-
809 u Beitrdge zur phinomenologische Begriindung der Geometrie und ihrer phy-
sikalischen Anwendungen, ibidem, 6, 1923, pp. 385-560; F. Kaufmann, Das Un-
endliche in der Mathematik und seine Ausschaltung, Wien, Franz Deuticke, 1930.

* R. Tieszen, Godel’s path from the incompleteness theorems (1931) to phenom-
enolo%/ (1961), in The Bulletin of Symbolic Logic, 4, 1998, n. 2, pp. 181-203.

D. van Dalen, Four letters of E. Husserl to H. Weyl, in «Husserl Studies»,
1, 1984, pp. 1-12.
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00Cy/IUTh €ro HEOJHOKPATHO, B YaCTHOCTH, IO IOBOJy KOHCTPYKTH-
BH3Ma, M B 3TOH CBSI3M ITOTOBOPHUM TaKxke o ['yccepire.

Eme ogauM M3BECTHBIM COBPEMEHHBIM IOCIEIOBATEIEM U IIPOIa-
raaaucToM KoHtenuu ['yccepis 6b01 Jxan-Kapiio Pora*.

OCHOBHBIC WJIEM W KIIOUEBHIC CIIOBa ()EHOMEHOJIOTUU MOXKHO
MIPEICTABUTH CICAYIOMIUM 00pa3oM:

®  YeJIOBEUECKOE IO3HAHUE, BKIIIOYAs MATEMATU4ECKOE, BBIKA3bIBAET U
XapaKTePU3YETCs UHMEHYUOHAILHOCHIbIO, UTO O3HAYACT TTOCTOSHHYIO HAIPaB-
JIEHHOCTH TIO3HAHKS HA YTO-TO, TIPUCYTCTBHE MHTEPECa K YEMY-TO, TOITAIIKH-
BAIOIIETO K M3YJYCHHUIO; CO3HAHHE TAKOKE €CTh BCET/Ia CO3HAHUE Yero-mnoo;

[ KOTHUTUBHBIC AKTHhI ABJISKOTCA HCpCHCKTI/IBHLIMI/I U HE MOFyT HU-
KOTZa coOpaTh BOSAMHO BCE MEPCIEKTHUBBI OOBEKTA WIIM TEMbI; HUKOTIA
HEJB3s TIOJIyYUTh KAKOHW-TO OIBIT B OJHOM E€IMHCTBEHHOM aKTe;

® DasyM yCTaHaBJIMBAET KAaTErOPHH; KOIHUTUBHBLIE aKThl B KaX10€
MI'HOBCEHLE BCErjaa OTHOCATCA K OHpCHeJ’[eHHbIM KaTeFOpI/ISIM O6'I)CKTOB, nu
9TH KaTETOPUH MOXKHO Ha3BaTh HIACSIMHU HIIH CYUHOCHISAMUL

® CYIIHOCTH BBIPAXKAIOT TO, YTO JAHO B OMNBITE Ha OMpPEACIICHHON
CTaJIY TTO3HAHUS; OHH SIBJIIOTCS BCEOOIIMMHU, HO UMEIOT CBSA3H U OTPaHHU-
YCHU, HOE)TOMy HC KaxKJasl BCIIb MOXECT 6I>ITI> nux HpHMepOM; MBI 3HAEM,
9TO ONPEISIICHHBIC BEIIU SBIIOTCS MIPUMEPAaMH HEKOTOPO# CYIIHOCTH, a
JPYTHE — HET; B 3TOM CMBICIIE MOYKHO CKa3aTh, YTO

® MBI HMEEM HEKOTOPOE yCcMompeHie KaTeTOPUHN Ha KaKJOH CTyIe-
HU MO3HAHHS, KOTOPOE MOXKET CTAHOBUTHCS CO BpeMeHEeM 0oJiee OTUCTIIHU-
BBIM B PE3yJIbTATE PA3IHMYHBIX YTOYHCHHIA;

® Mbl HUKOTJIAa HE UMEEM IOJIHOTO HJIM 3aKOHYEHHOTO YCMOTPEHHUS
KaKOH-JIMOO CYIIHOCTH; paboTa MO YTOYHCHHIO SBISCTCS BCETa aKTyallb-
HOU ¥ HEOOXOJMMOIi; 3TO HE 03HAYACT, YTO CYIIHOCTH, KOTOPHIC MbI 3HA-
€M, HAaCKOJIBKO y)K 3HAa€M HJIM CXBAaTbIBA€M HX, HEC SABJIAIOTCA ITOJIC3HBIMH
IUTS Halllel TIPaKTHKH;

®  «CXBaTHIBATh KATETOPHH» MOHUMAETCS TaK ke, KaK «AHTYUTHBHO
IIOHUMATh CyHlHOCTI/I»; I/ICHOHb3yeTC$I CJIOBO ((I/IHTyI/II_lI/IH)), HOCKOHLKy
CYIIHOCTh MPH PA3MBIILICHAU O HAIlIeM OIBITE JaHa HAM HEMOCPEICTBEH-
HBIM 00pa3oM, Kak HEYTO JaHHOE, MPEAIISCTBYIONICE HAIIEMy aHAIH3Y
WA CPaBHEHWIO €€ C APYIMMH CYIIHOCTSMH, IPEAIIECTBYIOIIEE TaKKe
HaIlleMy 3HaHHIO O TOM, CYIIIECTBYET HJIM HET MIPUMEP dTOU CYIITHOCTH.

* G.-C. Rota, Discrete Thoughts, Basel, Birkhduser, 1986; wuran. nepeBoj
Pensieri discreti, Milano, Garzanti, 1993, cap. 12, 13, 20.
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I'yccepnb oTmyan Hayky o (paktax OT Haykd O cyrHocTsx. derome-
HOJIOTYSI HE SIBJISICTCSI €CTECTBEHHOM HAYKOM, MIOCKOJIBKY CYITHOCTH HE SB-
JISTFOTCS] HA OOBEKTaMU, HU (pakTaMu. TeM He MeHee, HayKa HIIeH BO3MOXKHA,
(heHOMEHOJIOT S ¥ €CTh 3Ta HayKa, KOTOpas ISl CROSH Peai3alliy He JIOJDKHA
CIIENIO TIOJPaKaTh €CTECTBO3HAHMIO. ['ycceprb MPOTHBOCTOSIT TOUKE 3PEHIIS,
KOTOpPYIO Ha3bIBANl HATYPAJUCTHYECKON, KOTOpash «TaK 3aTpyaHsCT I BCEX
HAC PacCMOTPEHHE «CYITHOCTEI WM «HJIC» WITH, CKopee (HaurHasi C TOTO
MOMEHTA, KaK MBI 3TO JIENIaeM, MOCKOJIBKY MBI, TaK CKa3aTh, UX PACCMAaTpUBACM
TIOCTOSIHHO), OCJIOKHSIET TIPHHATHE JOMYIIEHHS C HAIIed CTOPOHBI, YTO OHU
MMEIOT 0c000€ 3HAUCHHE, KOTOPOE MPUHAICKUT MM, BMECTO a0CYpIHBIX TIO-
TIHITOK WX HaTypan30BaTh. VIHTYUTHBHOE TIOHUMAaHKE CYIITHOCTEH HE CKpBI-
BaeT OOJIBIIMX TPYJAHOCTEH MITH «MHCTHYECKUX)» CEKPETOB, YeM TOro Tpedyer
BocripusATre... Ho He HyXHO HM B KakOM CIIydae CKOPONAIUTEIBHO, IS
«y700CTBa TPOU3HOIICHUSY, HACHTU(HUIIMPOBATh «BEIIN» C «IMIUPHYC-
CKUMH (pakTammy». IT0 03Ha4YaI0 OBl 3aKPHIBATH TVIa3a Tepell UIesIMH, KOTO-
pBIC, B KOHIIC KOHIIOB, B 3HAYUTEIIHHON CTETICHH JAIOTCS HaM abCOIIOTHBIM
00pa3oM B MTHOBEHHOM HHTYHTHBHOM TI03HABATEIEHOM aKTe) .

Ha nepBbiif B3r151], MATEMAaTUKU BCE 3TO COBEPLIEHHO HE KacaeTcs,
OJIHAKO HE HY)KHO HEJIOOIICHHBATH SMOIIMOHAIILHOE BIUSHUE TOTO (paK-
Ta, YTO HAIIEJICS COBPEMEHHBIH (PIIIOCOd, KOTOPHIH yTBEPKIAET, UTO
BO3MOXHA HayKa O CYIIHOCTSX. JJ0CTaTOYHO 3aMEHUTH «CYITHOCTH» Ha
«MareMaTHdeckue OOBEKTHI», M MBI YBUAUM IE€PCIIEKTHBY, B KOTOPOH
MaTeMaTHKa MOXXET ObITh BHOBb BO3BE/ICHA HA TPOH PAllMOHATLHOCTH.

T'yccepnb KpUTHKOBAN TJIATOHU3M W MaT€MAaTHYECKUM peainu3M B
LIEJIOM KaK HAauBHBIC TCUCHHUsI, TOCKOJIBKY OHU PACIONIaraloT CyIIHOCTU
BHE JIFOO0TO BO3MOKHOTO OITBITA, PACCMATPHUBAIOT WX KaK BEITH B cebe,
B TO BpE€Ms KaK Mbl HAMCPCHHO OPHUCHTUPOBAHBLI HAa CYIIHOCTU U UMEEM
K HUM JIOCTYT OJaroiapsi HHTEHIIMOHAIEHOCTH.

Ha ocHOBe 3TOro KpaTkoro TEPMUHOJOTMYECKOT'O BBEICHHUS, C
Y4YETOM MHOT'OKpATHBIX cOBETOB I'énens n3yuats I'yccepiis, IpuxoauT
MMOHUMAHUE TOTO CMEICIIA, KOTOPBIU CIEAYET MPUIaBaTh €T0 PACCYXKIC-
HUSM O palMoOHAILHOM BOCHpUATHH. HyXHO BHOBH OOpaTHTHCS K BBI-
INETIPUBCACHHBIM ITUTAaTaM YK€ B CBCTC I'YCCECPJIMAHCKOI'O ImoJaxona. B
JIEUCTBUTEIBHOCTH, IBA YPOBHS PA3MBIILICHUI MPOACHAIOT APYT APY-
ra. Pasmpinenus ['énens MOKHO paccMaTpUBaTh KakK TOMBITKY MTPOsIC-
HUTh U 00OCHOBATh OT/CIILHBIC OMOPHBIC TOYKU (PEHOMEHOJIOTHHU: pa-
IMOHAJILHOE BOCIIPUSITHE, TIOCPEICTBOM KOTOPOT'O CXBaThiBaéM HAU0O-

> Hutuposano mo R. Tieszen, Gédel’s path, yxe 1urt.
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nee oOmye MareMaTu4ecKue UAeH W UX OTHOLICHUS, SBISIETCS aHajo-
ruell YyBCTBEHHOW MHTYHMIMHU; U Ha PalMOHAJIbHOE BOCHPUSATHE, U Ha
WHTYWLUIO HAKJIAAbIBAIOTCS ONpPEAETICHHBIE CBA3M M OTPAaHUYEHUS; B
000MX ciy4asx BO3MOXKHO pa3BUTHE 3a0iyxIeHuii; 00a JAEMOHCTpH-
PYIOT OTpeAeNIeHHBIN BUI HEUCUEPITAEMOCTH.

Eme omna ryccepnmaHckas TeMa BCTpedaeTcsl TpH 0OCYKIESHUH
I'énenem mpobnembl koHTHHYYyMa. [lo 3ToMy moBoxy OH yTBEpKOad,
9YTO BO3MOXKHO HEKOTOPOE Y/IOBIIETBOPUTEIFHOE OCHOBAaHHE TEOPUHU
MHOxecTB KaHtopa, eciii Mbl TOTOBBI IOMyCTUTh, YTO MATEMaTHUECKHE
00BEKTHI CYMIECTBYIOT HE3aBUCHMO OT HAIITMX IMOCTPOCHUH M OT HamIei
CIOCOOHOCTH 00J1a/1aTh MHTYHUIIMEH Ka)XJI0TO M3 HUX B OTACIHHOCTH.
Tpebyercs TOJBKO, 4TOOBI OCHOBHAsl WTEpaTHBHAS HICS MHOXKECTBa
(v Jydie cka3aTh, KOHLETIUS TOBTOPEHNUS KOHIETIINN «MHOXECTBA
4ero-Toy», KOTopasi MPUBOJIUT K OOIIel nepapXxuu MHOXKeCTB) ObLIa ObI
JIOCTAaTOYHO SICHOW, YTOOBI MOXKHO OBLIO TPHU3HATH KOPPEKTHOCTH M
HUCTHHHOCTb aKCHOM, KOTOpBIE K Hell oTHocATcs. Her HeoOxonumocTu
UMETh MPSIMYI0 UHTYHIUIO KOHTUHYYMa, YTOOBI Pa3pelIuTh KOHTHHY-
YM-THIIOTE3Y, MOKET OKa3aThbCs BIIOJIHE JOCTATOYHBIM JIMIIb a/J1€KBaT-
HOE MOHMMaHWe (CXBAaThIBAaHME) COBOKYIMHOW HMepapxuu. B KoHedHOM
cdere TpeOyeTcsl TOJIBKO, YTOOBI «OCHOBHBIC MATEMaTHYECKHE HACH»
ObUTH OBl CXBAY€HBI JIOCTATOYHO SICHO, M TOTJA HE HYKHA WHTYHIIUS
KaXI0W WHIMBUAYaJbHON peanu3aldy pacCMaTpUBAEMON CYIIHOCTH
JUTSI TIPOSICHEHUS IOHUMAHHS CaMOW CYTITHOCTH.

I'€énenp, mocpencTBOM sSIBHOM cCbUIKM Ha I'yccepiis, yTBep:KIaer,
YTO «ySICHEHHE CMBICIIa COCTOHT B 00JIee MPHUCTAIBHOM KOHIIEHTPHPO-
BaHHM Ha pacCMaTPUBAECMBIX HJESIX, YIPABIASA COOTBETCTBYIOIIUM 00-
pa3oM BHUMaHHEM, TO €CTb, 00pallas ero Ha aKkThl, KOTOPbIE COBEpIla-
€M TpU PacCMOTPEHUH 3THUX HJAEH, Ha Hally CIIOCOOHOCTH BBIMOIHATH
3TH aKTHI [...] DEeHOMEHONIOTHS TIPEeICTaBIsIET COO0H MPOLEAYPY HITH
TEXHHUKY, KOTOpas JOJDKHA MPOU3BECTH B HAC HEKOE HOBOE COCTOSHUE
MOHUMAaHUS, B KOTOPOM MBI CMOXKEM YETKO Onucarh (GyHIaMeHTaIbHbIE
WJIeH, KOTOpbIE Mbl HCHOJB3YEM B HAIIEM MBILUICHUH, HIH yIOBUTH
JIpyTHUE UIeH, 10 CHX II0p HE OCO3HAHHBIC) .

CuilbHBIE aKCHOMBI OECKOHEYHOCTH, B YaCTHOCTH, MPEACTaBISIOT
co00M psii aKCHOM, KOTOpbIe TPeOYIOT MHOTOUYMCIICHHBIX HE3aBHCHUMBIX
palOHANBHBIX BOCIIPUSTHI B HAaNPaBJICHUH YSCHEHHS 3HAUYEHHSI OCHOB-
HOH HJen MHOXKECTBA. AKCHOMBI JaJleKO HEe OYEBUIHBI C CAMOT0 Hayvasa,

6 Hur. mo R. Tieszen, Gédel’s path, yxe uurt.
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OJTHAKO CTAHOBSTCS TaKOBBIMHU B XOJI€ pa3BUTHsS MaTeMaTHku. Hampumep,
9TOOBI MOHATH TOJIKO MEPBYIO aKCHOMY OECKOHEYHOCTH, HEOOXOIMMO
CHayasa pa3palboTaTh /10 ONPEAEICHHOTO YPOBHS TEOPHIO MHOKECTB.

Jx.-K. Pota He qyMan o MHOXECTBaX, KOT/ia TOBOPUJI O MaTeMaTHKe.
OH caenan 3HaYNTENHHBIA BKIA B (PMHUTHBIE TEOMETPUN M JHUCKPETHYIO
MaremaTrKy. Porta Hammmcan maino o ['yccepre, orpaHIdIrBasCh TOBITKAMA
TIPOSICHUTS (HE B CMBICTIE OTIPEIEIICHAH, TTIOCKOIBKY B (hritocodun He Cyiie-
CTBYET KAaHOHOB OTIPE/ICNICHUI) HEKOTOPbIE TEPMHUHBI ()eHOMEHOJIOTHH, KO-
TOpBIE MOIJIM OBl IMETh OTHOIIICHUE K OCHOBaHMSAM MareMaThku. OH jkecT-
KO KpUTHKOBaJT (PUIIOCO(OB 32 BOJIBHOE 00PAIICHHE C ITOW HAYKOH.

OmuH U3 3THX TEPMHUHOB — Funah‘erung7 — uMeeT OOJIBIIIOE 3HaYe-
uue B Tperbem JlormueckoM nccinenoBannu I'yccepis®. Pora mpesia-
raeT HECKOJbKO WJUTIOCTPATUBHBIX NMPUMEPOB 3TOro TepMmuHa. OauH
MpUMep KacaeTcsl OTHOIICHHA MEXIy NPOYUTAHHBIM TEKCTOM U €ro
cMmbIcioM. [ToHMMaHue cMbICia TeKCTa 3aBUCUT OT Ipoliecca ero ure-
HUS, HO CIEAYIOUIMI 38 YTCHUEM «BBIXOJ B MHUP JESTEIbHOCTH» OyneT
OTIPEAEIATECS HE CaMUM TEKCTOM, a €ro cMmbIcioM. TpeBoxkHas mep-
CIEKTHBA Ul CTOPOHHHKOB (PAKTUUECKOH HAayKH, MOCKOJBKY OHa OT-
MEYaeT OHTOJIOTMYECKUI IPUOPUTET CMBICIIA [T0 OTHOLIEHHUIO K TEKCTY.
Her yBepenHoctn, uto PoTa 3T0 npoaensiBan, HO ObUIO OBl HHTEPECHO
MPUMEHUTH 3Ty UJIEI0 K TEKCTaM JJOKa3aTeIbCTB.

Jpyroii mpuMmep moka3bIBaeT, YTO OTHOWIEeHUE Fundierung cyuie-
CTBYET MEXIY (QyHKIHEH UIpalbHON KapThl B Pa3IUYHBIX UTPAX W HI-
pasbHOM KapToil B pu3nyeckoM cMbiciie. TpeTtuil npumep, O4eHb OJu3-
KHH, — OTHOLIEHHE MEXIY «BHUIETH» M «cMOTpeTh». IIpomecc pacmo-
3HaBaHMA 00pa30B (aHIU. pattern recognition) KaxeTcsi HECOBMECTH-
MBIM C JIIOOBIMH (DU3HNOJIOTMYECKMMHU OOBSCHEHUSIMH. OTa TPYIHOCTD
JpaMaTH4YecKH OIIYyIIaeTcsi B Hayke 00 HMCKYyCCTBEHHOM HHTEIUIEKTE,
co3znanue Kotoporo Pora cunTan mpakTuueckd OOpEedeHHBIM, UMEHHO
13-32 HEYCTAaHOBJICHHBIX M HEYCTPaHEHHBIX TPYAHOCTEH TaKOro THIIA.
Bo Bcex pacCMOTpPEHHBIX Cilyyasx BBIABISICTCS (YHKLMS, KOTOpas He
SIBIISIETCS. HU CYIIECTBYIOIIEH, HU HECYIIECTBYIOLIEW, a MPOCTO 3aJI0-
KEHHOW B OCHOBaHME. TOJBKO 3Ta (YHKIIMS 3HAUYMMA, B TO BPEMs Kak
(hakxTIYecKast [eHCTBUTEIHHOCTD ((PrU3myecKas OCHOBA) JIUIIH TOCTOSHHO

7 dynauposanue, 3aKianka (GyHIAMEHTA, OCHOBAHHS (HEM. — IIPHM. Tiepe-
BOJIYHKA).
8 E. Husserl, Logische Untersuchungen, Halle, M. Niemeyer, 1922; uran.
nepeBon Ricerche logiche, nox pen. G. Piana, Milano, Il Saggiatore, 1988.
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crocoOcTByeT (YHKIMHM CTaTh 3HaYMMOW. McTopus 3amagHoit (umoco-
¢un oTMeueHa MONBITKAMH CBEJCHUS OTHOWIEHHSA Fundierung x demy-
00, YTO YIOBIIETBOPHIIO OBl MOTPEOHOCTh B HEKOEM YAOCTOBEPCHHH
cymiecTBOBaHUS. TpyAHO MPencTaBUTh, YTO HEMaTepHallbHbIE (YHKINU
ObuTH OBl BakHEee (PU3HUECKIX O0HEKTOB MIIM HEMPOHOB TOJIOBHOTO MO3-
ra, OJIHAKO 3TO MPOMCXOAWT JIHUIIG ITOTOMY, YTO MBI HACHTU(DHUIHPYEM
peambHOCTh C MaTepHaJIbHOCTHIO. Teopust MHOXECTB IperocTaBHiia
MOILHBIM peAyKIHOHUCTCKMA HHCTPYMEHT, KOTOPBINA, OTHAKO, HE OIIPAB-
JIBIBACT OXKUIAHUHN B CITy4asX, IOJ0OHBIX pACCMOTPEHHBIM.

Pota nonuepkuBaer, uro ans I'yccepnsl cyliecTBOBaHHE SBISAETCS
CyIIEeCTBOBaHWEM (DOPMaJbHBIM, TIOCKOIBKY OHO OTIMYHO OT MaTepH-
anpHOTO. TepmuH «dopManbHbIii» y ['yccepist JocTaTouyHO OJIHM30K K
TOMY, YTO MOHHUMAETCsl OOBIYHO MOJ «OOBEKTHBHBIM, HO HE Belle-
cTBeHHBI». [lo MHeHmio CapTpa, YyBCTBO OCBOOOXKICHHUS, KOTOPOE
BO3HHKaET Oyarogapsi GEHOMEHOJIOTHH, COCTOUT B TOM, YTO «IIO3HAHHE
Y BOCIIpHUSATHE HE JOJDKHBI 0OJiee paccMaTpHUBaThCsA Kak HEUToO, MOJ00-
HOE TIPOIJIATHIBAHMIO MHUIIMY . ECTECTBEHHO, MCIIONB30BAHUE TEPMHUHA
«(hopMaNbHBI» HE O3HAYaeT, YTO Mbl BTOPraeMcsi Ha TEPPUTOPHUIO
(hopManbHOI JTOTHKH, KOTOpasi, HA000POT, MOANAAAET MO MaTepHalb-
HBII U PELyKUUOHUCTCKUI I'PEX TEOPUU MHOXKECTB. B IelcTBUTENBHO-
ctH, ['yccepip He TOJBKO MpeABelIa, HO U 3aHuMaics pedopmoii Jo-
rukd. OH mpejuiaran HEKOTOpBIE CBS3KH, KOTOpBbIE MaTeMaThdecKas
JIOTMKa MTHOPHPOBANa, W TMPOBEPsI UX (OpMaNn3aliio: BpeMEHHbIE
COOTHOILIECHHUSI, «A OTCYTCTBYET B By, «A YK€ MPHCYTCTBYET B B», «A
npeaBapset By, «A ecTh mepcrekTuBa B»".

OTOT MmyTh BEJET K pa3paboTKe IeHeTH4eCKOW (EeHOMEHOJIOTHH,
OpHEHTHPOBAHHON Ha KOHCTPYHpPOBaHHE, a HE Ha pa300pKy MACaTHHBIX
00BEKTOB, BKIIIOUAs] MATEMaTHUECKHE, KOTOPbIE MOJUUHSIIOTCS SHAETH-
YECKUM 3aKOHAaM M ONHMCAaHUAM, O’KHJAIOIIMM €IIE CBOErO OTKPBITHS.
DiiieTHYecKre OMUCAHUS TIPEJICTABIAIOT OO0 MepCIeKTHBHEBIE BH/IE-
Hus. Toibpko moaBepras OOBEKT DUIETUYECKUM BapHalusiM, MOXKHO
MPOSIBUTH €T0 CYLIHOCTh. JTa T€Ma TaKKe, KaK MBI yXKe BUAEIH, Obla
BHOBb IIpeyiokeHa ['€nenem.

’ Hutuposano u3 G.-C. Rota, Pensieri discreti, yxe uut., p. 108. ®pa3za B3s-
ta u3 J.-P. Sartre, Che cos’¢ la letteratura, Milano, 11 Saggiatore, 1963.
G.-C. Rota, Pensieri discreti, yxe uur., cap. 13, Husserl e la riforma della logica.
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5. HATYPAJIN3M

B Pa3MBIINIJICHUAX Féﬂeﬂfl HaxXoOsAT TOYKHU OITOPBI M IEHHBIC yKa3a-
HUA HC TOJIBKO paCCMOTPCHHBLIC IJIATOHHU3M H (1)6HOM€HOJ]OI’H$I, HO H
ClIe OJHO HAIIpaBJICHUE (bHJ'IOCO(l)I/II/I MAaTCMaTUuKH.

alH 060y)KI[CHI/II/I HOBBIX aKCHOM TCOPHUU MHOXKCECTB Fé,z[em, OTME-
qaix .

Panee yxe oTMeuanoch, 4To, KpOME MAaTEMAaTUYECKOW MHTYULUH, CYIIECTBY-
€T elle OJUH KPUTEpUH (XOTs, TOJIBKO BEPOSTHBIA) HCTHHHOCTH MaTeMaTHYECKHX
aKCHOM, a UMCHHO, HUX ITOJIC3HOCTh B MAaTCMATUKEC M, CTOUT BO3MOXKHO }106aBI/ITB,
TaKKe U B QU3nKe. DTOT KPUTEpHUil, OTHAKO, XOTS U MOXET CTaTh B OyIyIIeM pe-
LIAIONIMM, HE MOXET eIle HENOCPEJACTBEHHO TMPHUMEHSTHCS K TEOPETHKO-
MHOXECTBEHHbIM aKCHOMaM (K TE€M, HalpUMep, KOTOpPbIe OTHOCATCS K OOJIBIINM
KapzmHanaM), IMOCKOJIBKY NMPAKTUYCCKH HUYETO HC U3BCCTHO I10 MTOBOY MUX 3HA4YEC-
HUS U1 Ipyrux pasnenoB. CaMblil MPOCTOM ciaydail mpuMEeHEHHUs! 00CyKIaeMoro
KpUTEpHS — KOT'/Ia HEKOTOpasi aKCHOMa TEOPUU MHOXKECTB UMEET YHCIICHHBIC CIIC]I-
CTBUSI, IPOBEPSAEMBIC BHIYUCIEHUEM JJISl JIFOOOT0 JaHHOTO 1iesioro yucna. Ha ocHo-
BE TOT0, OJTHAKO, YTO M3BECTHO CETOIHS, HEBO3MOXHO JIBUTAThCS B 3TOM HAlpaB-
JICHUH, 4TOOBI 0OOCHOBATh C JIOCTATOYHOW CTENEHBIO BEPOSITHOCTH HCTUHHOCTD
J11000#1 HOBOI aKCHOMBI TECOPHH MHOYKECTB.

I1. Meanu mombiTanack pa3paboTaTh HATYPATUCTUYECKYHO (UIIO-
coduto, onrpasich Ha 3TO 3amevanue ['€nens.

PaccmaTpuBaeTcsi TEOPHS MHOXKECTB C €€ IpoOJieMaMH, OTHOCS-
IMUMHUCA K OCHOBAaHUAM MATECMATHUKU, KOTOPBLIC TAHYTCA OT aKCHUOMBI
BBIOOpA K HEMPEJUKATUBHBIM OMNPEJICICHUSIM U K HOBBIM aKCHOMaM
6eckoreunocTr’. OHH, 10 MHEHHIO Main,

" K. Gédel, What is Cantor’s continuum problem?, yiKe IIAT.; OTPBIBOK SBIISi-
€TCsl HEOCPEICTBEHHBIM IIPOIOJDKEHUEM BBIIICIIPHBEACHHOM UTATEL, C. 120.

IMo ucropuu teopun MHOxecTB cM. G. Lolli, Le ragioni fisiche e le
dimostrazioni matematiche, yxe unt. u Dagli insiemi ai numeri, yxe uur., P. I;
HeTpeIMKaTHBHBIC ONPEACICHUs 00CYKIAIOTCSI HIKE, B pa3zieie JOTHIU3MA.

3 P. Maddy, How to be a naturalist about mathematics, yxe ur. CMOTpH
taoke P. Maddy, Naturalism in Mathematics, Oxford, Clarendon Press, 1997.
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SIBIISIIOTCS CETOJIHS MPU3HAHHBIMH WHCTPYMEHTAMH COBPEMEHHOW MaTeMaTu-
4eCKOU NPAKTUKH, B TO BpeMs Kak (unocodckue acreKTsl, OTHOCSIIUECS K HUM,
OCTalOTCSI AUCKYCCHOHHBIMH. KakeTcs, uTo (uiocodckoe 3aKiI0ueHHe MOTHBH-
pyeTcsl He PUCYLIeH 3TOW HayKe apryMeHTallel, a COOOpaKEHUSIMH MO TIOBOLY
TOT0, YTO MOXHO ObIJIO ObI Ha3BaTh, BBULY OTCYTCTBUS JIYYILIEro TEpMHHA, MaTe-
MaTHYECKOH MOJIE3HOCTBIO. ..

Kak MBI JOJKHBI pearnpoBaTh Ha MOJOOHYIO CUTyaluio? MOXHO HacTauBaTh
Ha TOM, YTO MaTEMaTH4ECKOE COOOLIECTBO CIIMIIKOM MOCHENHO U 0e3 punocod-
CKOU HOAJEP:KKU IPHHSIO HAa BOOPY’KEHHE 3TU CIIOpPHbIE MeToAbl. Moe mpejuio-
KEHHEe NMPEACTaBIsIeT cO00H MOMHOCTHIO MPOTUBOIOIOKHYIO O3UINIO: IPUHUMA-
€M Kak JaHHOE TO, YTO 3TH METO/bI IPU3HAHBI, YTO 03HAYAET, YTO UX NPHHATHE HE
JIOJDKHO 3aBHCETh OT (uiiocopuu. MaTeMaTHUECKHI HATypaliu3M, KaK s ero Io-
HUMAal0, €CTh HE YTO MHOE, Kak 0000IIeHNe 3TOro BhIBO/A, TO €CTh MaTeMaTHye-
CKass METOHOJIOTUA MOXKET KOPPECKTHO OLICHUBATHCA WJIM KPUTUKOBATHCA TOJIBKO Ha
MaTeMaTHYeCKOH OCHOBE, a He Ha ¢uiocodcekoil (mim kakoi-mbo npyroil Hema-
TeMaTH4yeckoi ocHoBe). Criennduyeckue IpruMepsl MaTeMaTHUECKOH MOJIE3HOCTH,
KOTOpbIE MIPaJIM PEIIAIOILYI0 POJIb B JUCKYCCHSIX IO NMOBOJY HENPEANKaTUBHOCTU
U aKCHOMBI BBIOOpA, SIBISIOTCS IPHMEpaMM TOTO, YTO S TMOApa3yMeBaro, Koraa
TOBOPIO O «MAaTeMaTHYECKOH OCHOBEY.

Mbii ONUCHIBAET HATYpalM3M Kak «MeTapuiocopCcKuil NpuH-
IIUIT, KOTOPBIA yCTaHABIMBACT KOPPEKTHBIE OTHOILICHUS MEXIY (UIo-
codueit u mMeromonoruei, Mexny GUIOCOPCKUM TEOPETH3UPOBAHUEM
0 TIOBOJy HEKOTOPOH JEATEIBHOCTH W METOJIO0JIOTHYECKUMH PEIlIeHH-
SIMH OTHOCHTEJBHO TOTO, KaK 3Ta JAEATENFHOCTh JOKHA OBl TIPOH3BO-
IuTbes». Hatypanusm o0si3aH CBOMM NPOUCXOKACHUEM JIOTHKY U (u-
nocody VY. Kyaiiny: «Harypanusm... paccMaTpuBaeT eCTECTBEHHYIO
HayKy KakK HCCIIC/JIOBAHUE PEaTbHOCTH, KOTOPOE MOXET ObITh IOJBEp-
KEHO OIMOKaM, MOKET KOPPEKTHPOBAThCS, HO HE JIOJDKHO JaBaTh OT-
4eT HUKaKOMY BBICIIEMY CYyIly U HE HYXXJaeTcs B JPYTHX 00OCHOBaHU-
SIX, KPOME HABIIOICHHS ¥ THIIOTETHKO-ELyKTHBHOTO METOIay .

B wucropun ¢unocopun mnepuoanvecKkd AETaroTCs 3asBICHUS O
TOM, YTO €i OOJbllle HEYEero CKazaTh. JTO TaKOH CIIOCOO OCTaBUTH 3a
coboit mocneanee ¢unocodckoe cinoBo. [lomodHOE 3asBIIEHNE UMENO
MecTo TIpu OOOCHOBaHMHM HEOIO3WTHBU3MAa BUTreHmreiHOM U
Kapnanom. Hartypanusm nOpuHaIJIeKUT 3TOMY ANOKaIHICHYECKOMY

* W.0. Quine, Five milestones of empiricism (1975), in Theories and Things,
Cambridge, Mass., Harvard Univ. Press, 1981, pp. 62—72.
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KpBITY, HO, HECMOTPS Ha 3TO, IIUPOKO PACIIPOCTPaHEH B PIIIOCOPCKAX
Kpyrax (4, KOHEUHO, 0OCYKIaeM’, OCKOJIbKY MOMIIUTHIBACT (DHUIOCO-
(U0 METOJIOM «IIEPEKPECTHOTO CaMOJIONIPOcay ), IO KpaiHel Mepe, Kak
npenocrepekerne Gpunocoduu B OTHOLICHUH €€ ITPETEH3UH 110 TOBOLY
KOHTposisi Haj Haykamu. CyIIecTBYIOT, KaKk MHHHMYM, JIB€ BEpPCUH
HaTypanui3Mma: ciabas u cuinbHas. Cnabast BepcHs COCTOMT B TOM, YTO
HEKOTOPBIN crieruduuecknii pasgen (Gumocopckux ucciuemnoBaHuil (K
npumMepy, ¢mirocodus pasyma) CTAaHOBHTCS METOJOJOTHEH HAyJHBIX
JUCIUIIINH, 3aMHTEPECOBAHHBIX B 3TOM pasjeie (K mpumepy, KOTHH-
TUBHBIE Haykn). C TOUKM 3peHUs] CHIIBHOW BEPCHH, TPAJULIUOHHBIC Te-
MBI (PHITOCO(CKHUX HCCIIETOBAHUN TTOTHOCTHIO a0COPOMPOBAHBI «HACTO-
SIUMI HayKaMH, KOTOPBIE WX U PacCMaTpHUBAIOT.

Hatypanusm Mbaaam, oaHako, OTIMYAaeTcs Mo AyXy OT UCXOIHOTO
nogxona KyaiiHa nmo HeckonpkuMm mozunusM. llpexxne Bcero, usiosxe-
HUE MbpIay TIaBHO MEPEXOANT OT HAYYHOTO METOJa, K KOTOpOMY 00-
pamaercst KyaiiH, k mparMatuueckuM UHTEpecaM MaTeMaTHKoOB. OTMe-
TUM U TO, 9TO Mb3Iau 4acTo 3asBiIiET O HaMEPEHHM CChUIAThCS Ha
HayKy, OJJHaKO TaK)K€ YacTO CChIJIAETCA Ha MaTeMaTHYecKoe cooliie-
cTBO. OHA TOBOPUT U O KEJAHUH BBISBUTH PAI[HOHATBHOCTD, JIEXKAIYIO
B OCHOBaHMM MNpakTHKU. [lomo0Has panroOHATBLHOCTh KaXKETCS JIMIIb
HEKOTOPBIM OOOCHOBaHHMEM a posteriori, KOTOpoe BBIAAET CHeaHHbIN
Mpeskze BEIOOD 3a JOCTOMHBIN pe3yibTarT.

Mbin MHOTO BHMMAaHHUS yJENSET PACCMOTPEHUIO CITydas aKCHOMBI
KOHCTpyupyeMocT V'=L. Ota akcrnoma Obita cpopmymupoBana ['énenem
BMECTE C BHYTPEHHEH MOJICTIHIO TEOPUH MHOKECTB, 00OTAIIICHHOW JaHHOU
aKcroMoH. B 3Tol Monenu MMeroT CHly akchoMma BBIOOpa, KOHTHHYYM-
TUIOTE3a U JIPYyTHe BBICKA3bIBaHUsS, HEpa3pelIMMble HHBIM 00pa3oM. Ak-
CcHOMa YTBEP)KJAET, YTO YHUBEPCYM COOTBETCTBYET 3ToW Mojaenu L. B L
nepapxusi MHOXKECTB COJIEP)KUT HE BCE BO3MOYKHBIE MHOKECTBA, a TOJIBKO
T€, KOTOPBIE ONPENIEIIAIOTCA B PEIUKATUBHON MaHepe 110 LENOoUKe UTepa-
MK (TEOPETUKO-MHOKECTBEHHBIE MOJIETIM CTPYKTYPHUPOBAHbI Kak Hepap-
XHH, KOTOPBIE OMUPAIOTCS HA TOCIIEI0BATEIHFHOCTh TPAHC(HHUTHBIX Op-
JUHAIOB). M3 OTHOCHUT TUIOTE3Y MPUHSTHUS TAKOM aKCHOMBI K Tpau-

> Introduzione al naturalismo filosofico contemporaneo, o pen. E. Agazzi,
N. Vassallo, Milano, Angeli, 1998.
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UM OTPEAEITMMOCTH, KOTOpast CTPEMHUTCS TTPU3HABATH TOJIBKO OTIPEeIIH-
MBble MaTeMaTh4eckrue 00beKThl. OHa MPOTUBOCTOMT KOMOMHATOPHOM Tpa-
JHLIAH, KOTOpasi paccMaTpruBaeT OeCKOHEUHbIe 0ObEKTHI KaK (PMHUTHBIC U
MOJBEPIKEHHBIE TEM JKE CaMBbIM OIEPaLsAM, €CTECTBEHHO YCHIEHHBIM WIIN
W/IealTbHO TTOBTOPEHHBIM OECKOHEeYHOe "nciio pa3. Mcmonp3yemast Tepmu-
Homorusi mpuHamiexut 1. bepnaiicy. KomOunaropuamusm, ornpeaeneH-
HBI TakuM 00pa3oM, MOPOXKIACT IUIATOHUCTHYECKYIO TeHAeHuuio. B
MPOIIECCe MCTOPUYECKOTO PAa3BUTHA MATEMaTHKH ¥, B TIEPBYIO OYepeib,
Amnanunza, HaunHas ¢ XVIII cronerus B Xoae AMCKyccHH 00 onpeiesiecHHN
(YHKUMH BBISIBUJIACH TIPEBAJIMPYIOLIAsl HIAES O TOM, YTO BHUMaHHUE UCCIIe-
JIOBaTeNs OJDKHO OBITH COCPENOTOYEHO HE TOJNBKO Ha OMPEIeIMMBIX
¢yskumsax. OmHAKO BHIBOJBI CTOPOHHHKOB KOMOWHATOPHOH TpaJdIvH
CJIMIIKOM IOCHENIHbI. B AefiCTBUTENBEHOCTH k€ TI0 MEpe TOTo, KaK cTapble
OIIpesieNIeHHs] TIEPEeCTall OTBEYATh HOBBIM 00IACTsIM, OBUTH IPEJIOKEHBI
JIpyTHE OTPEAEISIONIE MPUHIHIIBI, OT PAIOB 10 ABOMHBIX PSIOB, IO MX
TpaHC(HUHUTHOM UTepali, Kak B uepapxun bapa B konne XIX Beka.

YV akCHOMBI KOHCTPYHUPYEMOCTH €CTh CONIEPHULBI — IPYTHE aKCHO-
MBI, KOTOpBIE YTBEP)KIAIOT WHOE W WMEIOT JPYTHe CIEICTBHS, Kak,
HaIpuMep, aKCHOMBI 0 OOJBIINX KapAuHalaX, HAauWHas ¢ U3MEPUMBIX U
nanee. Kak u Bce, Moy oTMedaeT, 4To mpeBajiupyeT BbIOOp, OTINY-
HBIA OT V=L, MHTEpPHpPETUPYS 3TO KaK METOJIOJIOTUIECKUI WU (HITO-
codckuit BEIOOpP, 0OIHAKO HA MPAKTUKE 3TO YaCTO JIUIIB BEIOOP TEX, KTO
X04YeT OnpaBAaTh coocTBeHHYI0 padoty. [lo moBoxy V=L cneunanuct B
TEOpUM MHOXECTB 3HAET NOYTH Bce. Jlpyrme MaTeMaTHKH IpPOCTO
JIOJIKHBI Hay4YMThCSI MUCIIOIB30BaTh V'=L. HOBbIEC € aKCHOMBI SIBIISIOT-
Csl aKTyaJIbHBIMU 00BEKTaMH IPOBOIMMBIX HCCIIETOBAHHIM.

Jnst Toro uToOBl HAWTH HEKOTOPYIO PAllMOHAJIBHOCTH B BHIOOpE,
MPOTUBOIIOJIOXKHOM K V=L, Maau npeaiiaraet JiBa METOI0IOTUUECKUX
NPUHINIA, WIA TpaBWIa, KOTOPHIE BIOXHOBHJIM OBl MaTeMaTHKOB.
IlepBoe — yHu(uUKanys, TO €cTh CTPEMJIEHHE OTPaHUYMBATH Pa3MHO-
KEHHE aJIbTEPHATUBHBIX TEOPHUI IO MOBOAY HEPA3pEIINMBIX BBICKA3bI-
BaHWH, OCYIIECTBIISAA SICHbIE BRIOOPHI HOBBIX JIOTIOJTHUTEIHHBIX aKCHOM.
Bropoe — nmneparuB makcumuzanuu. Kak nomkeH OTHOCHThCA Mare-
MaTHK K 9TOMY MOPaJIbHOMY JOITY MaKCHMHU3ALUU U 3a4€M OH HYXKECH
— HE COBCEM SICHO, Ka)K€TCs, BCE 3TO JICKUT 3a MPEIEIaMHu Kpyra ero
pabounx o0si3aHHOCTEH. Eciin pedb UaeT 0 MakCHUMHU3alUU TEOPEM, TO
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V=L saBnsieTcd OTIWYHBIM KaHJUJATOM, IMOCKOJBKY pa3periaeT sJe-
TaHTHBIM U COZIePKaTeIbHBIM 00pa30M MHOTHE BOTIPOCHI.

Mbam noxBaThIBaeT KAHTOPOBCKHN JI€BH3 O CBOOOTHON MaTeMa-
THKe, 0e3 Kakux Obl TO HH OBLIO OTpaHMYCHHH, M TAKOH MOAX0] MOXKET
TaK)K€ CErofHs [ONMyCKaTh MAaKCHMHU3ALHI0 TEOPHUH B INPOTHBOBEC
npuHiMIy yHudukamuu. OHa e yTBEp)KIAeT, YTO CIELHATUCT IO
TEOPUH MHOXECTB XOYET MaKCHMH3HPOBATh KOJHMYECTBO MHOXKECTB,
CyIIECTBOBaHNE KOTOPBIX MOXHO J0Ka3aTh. Ecim 3T0 BepHO, TO HaKIa-
JIBIBAETCS yCIIOBHE, YTO HAa KaXIOHM cTaguu 0Opa3oBaHMs YHHBEpPCyMa
BCE BO3MOXKHBIC Ha ITOM CTaJAMM MHOXECTBa (OpPMHUPYIOTCS Ha HeEWl.
[IpenukaTtuBHas akcuoma V=L He coOII0AaeT 3TO YCIOBHUE.

OnpaBaHue UMIEpaTHBAa MaKCHMHU3ALMK KOPEHWUTCS, OAHAKO, B
TOYKE 3pPEHMSI, COIVIACHO KOTOPOW TEOPHUS MHOXECTB CIYXKHMT B Kade-
CTBE OCHOBAaHHUSI MaTEeMaTHKH W, CIEIOBaTEJbHO, JOJKHA OBITH B CO-
CTOSIHMM CTPOMTH KOHCTPYKLMH (T€OPETUKO-MHOKECTBECHHBIE aHAJIOTH)
BCETO TOTO, C YeM MMEEeT Jieslo MaremaTruka. MlHoro o0ocHOBaHMS HE
BHJHO, 32 MCKITIOYEHHEM, BO3MOXHO, HEKOTOPBIX BEPCH IIaTOHU3MA,
KOTOpBIE, OTHAKO, HE 33yMBIBAJIUCH C TOYKU 3pEHUS MOTOOHOTO HATY-
pamu3MoM. Ecim Teopusi MHOXKECTB 3a7aeTcsl MOJ00HOM MEeNbi0 U IyB-
CTBYET OTBETCTBEHHOCTh 3a OCHOBAHHS, TOT/Ia HEKOTOPBIA MPHUHLMII,
KOTOPBI HE CBOJMIICS ObI K CYIIECTBOBaHUIO, ObLIT OBI, B ICHCTBUTEIb-
HOCTH, OoJsiee pasyMHbIM. OIHAKO HE BCE MAaTEMAaTHKH MOJACPKUBAIOT
3Ty UIEI0, NaXKe CPEaH TeX, KTo paboTaeT B 00JaCTH TEOPUH MHOKECTB
U KTO SIBJISIETCS CKOpEE MaTeMaTHKOM, YeM JIOTHKOM. B nrobom ciydae
KaXETCs, YTO ITOT BBHIOOP HE MOPOKAECH BHYTPEHHEH METOHOJIOTHEH
TEOPHH, a MOTHBHPOBAH IEPCIEKTUBONH OOOCHOBaHMS MaTEMAaTHKH,
KOTOpasi ICTOPUIECKH OTPaBJaHHA.

Kpome toro, JI. Maptun (Donald A. Martin), kak agBOKaT IbsIBO-
J1a, KOBapHO HAIle] MPUMEP OJHOTO THUIAa MHOXKECTB, KOTOPBIN TapaH-
Tupyercsi V=L, a He aKCHOMaMH-COIIEPHHUIIAMH, KOTOpBIE, B OOIIEM,
SBIISIOTCS O0siee MOIMHBIMA. 111 HeHTpanu3anuy 3TOro KOHTPIIpIMepa
Mbaau noykHa U3BOPAUYMBATHCS MOCPEICTBOM HEKOTOPOIO CHEIHallb-
HOTO OTpeeNeHNs], YPEe3BBIYaAHO HEHATYpPaIbHOTO, KAacaloIlerocs
paciiupeHrs OJJHOW TEOPUM MO OTHOIIEHUIO K Jpyroi. DTO ompejene-
HHUE BOBJIEKAET TOHKHE U CJIOKHBIE 0COOCHHOCTH BHYTPEHHUX MOAEIeH
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ATUX TEOpHil (Tak ke, Kak u npumep MaprtuHa). Mbl He OylieM 371ech
yrayOisThCs B MOAOOHBIE HIOAHCHI M 00CY)KIIaTh, HACKOIBKO BCE 3TO
yIaJ0Ch WK HeT. B JTaHHOM KOHTEKCTE KaKeTcs 00JIee BaXKHBIM OTMe-
THTh, 9TO, B WUTOTe, TpeboBaHWe Mp1Iau IO MOBOAY HCIOIL30BaAHUS
TOJBKO PAllMOHANIBHBIX U BHYTPEHHUX METOAOJOTUYECKUX KPUTEPUECB
IUIS Pa3BUTHS KaKOW-THOO HAyYHOH IUCITUIUIMHBI OCTAC€TCSI COMHU-
TEJIBHBIM M TPEOYIOIIUM AaTbHEHIIIET0 00CY XK IACHUS.

B oTHOomieHMn mpoOIEMBI OIMPENeTUMMOCTH HENb3S HEe OTMETUTh
onuH (akr, ocTaBiieHHBIH Mo 6e3 BHUMaHUsI MU UMCIOIIUI OTHOIIIe-
HUE K 3aTPYAHEHUSM, CBSI3aHHBIM C MPUHATHEM akcuombl V'=L. Bepo-
SITHO, MATEMAaTUKH €€ HE NMPUHSIIN WK HE JIF00SIT MMEHHO TIOTOMY, YTO
OHa OCHOBaHa Ha KOHIICIIIIUH OMPEeIMMOCTH ¥ JUI CBOETO TIPUMEHe-
HUsl TPeOyeT JIOTMYECKOT0 YMEHHS TMOJIb30BaThCs TEXHUKOM IpeauKa-
TUBHOTO ONpeeNieHus, KOTOPO€ MaTeMaTUKHA HE XOTAT BKIIOYATH B
CBOI1 Oarax 3HaHMIA.

DTO OYeHb JIOOOIBITHO U XapaKTepU3yeT BaXKHBIH aclieKT MaTeMa-
THKH IBaanaroro Beka. C ogHOM CTOPOHBI, cTapanusiMu ['énens ompe-
JIEIMMOCTh OKOHYATEILHO BOIIIA B MaTeMaTI/IKyé, C APYTO#l CTOPOHHI,
MaTeMaTHKH, KOTOPBIC JIBA CTOJICTUS MPECIIECIOBATIN €€ MUPAXK, OKa3a-
JIUCHh CETOJNHS B CUTYallMW HEXEJaHWS W HEyMEHHS STO HCIIONIb30BaTh
M0 TMPUYUHE €€ JIUHTBUCTHYCCKOW MPHUPOABI, KOTOpasi, OTYACTH, BCE
ellle SBISIeTCS YyXKI0H UX MEHTAINUTETY.

OTnaTh IPUHITHE PEHICHUIN YUYEHBIM HE TIPEICTABISETCS, CIeI0Ba-
TEIhHO, TEM JK€ CaMbIM, YTO OCTaBUTh ATy (YHKIHIO 33 HAYKOH.
OrmpaBasiBasi CBOM BBIOOpP yTHIMTAPHOCTHIO, YICHBIE MOTYT HCIIBITHI-
BaTh BIUSHUE KYJIBTYPHBIX U COIMAIBHBIX (PaKTOPOB, MPOPECCHOHAIB-
HBIX HHTEPECOB, IPAKTUICCKUX KOMIIPOMHUCCOB U, KaK TOBOPUTCS CETO-
ITHSI, CIIEJIOK, YTO MOKET MPUBECTH K OIEHKE HATypajin3Ma Kak CyObeK-
THBUCTCKOI M PEISATUBUCTCKON duaocoduu’. DTUM HE OTpUIAETCH, a,
Ha000pOT, BO3MOXKHO, W TOATBEPXKIAETCS TO, YTO HAYYHBIH METOJ He
MpeJICTaBIIeT o000 HUYero OOJIBIIEro, YeM MOJ00HAs MPUHSTAS CO-
IUaNbHas TpakTuka. Takas HeXUTpas yJIOBKa SIBISETCS, BEPOATHO, O/

® Cm. G. Lolli, Definability before and after Gédel, in Changing Images in
Mathematics, non pen. U. Bottazzini, A. Dahan Dalmedico, London, Routledge,

2001, pp. 207-221 u takxe G. Lolli, Da Zermelo a Zermelo, yxe uur.
ITo momoxgy mnoctMmoaepHucTckoro penstuBusma cMm. G. Lolli, Beffe,

scienziati e stregoni, y>Ke LUT.
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HOU M3 IPUUMH yCIexa peJsiTHBU3Ma WIIH, 10 KpailHel Mepe, HHTepeca,
C KOTOPBIM OH PacCMaTpHUBaeTCs B pamMKax SMIHPHUCTCKOTO TOAX0Ja,
00cCy>K1aeMoro aanee.

YeTkoe pa3nuire Mexay MaTeMaTHKaMH, C OJJHONH CTOPOHEI, U (pu-
nocoamMu, 3aHUMAIOIIUMHUCS TPEANMCAHUAME, C APYTOHd CTOPOHBI, Ha
MpPaKTUKE MOXKET OBITh HE CTOJb SIBHBIM. B mporiecce ocyIecTBICHUS
CBOHX METOAOJIOTMYECKUX BHIOOPOB MaTeMaTHKU MOTYT PYKOBOJCTBO-
BaThCA NMPHUHLUIIAMH, KOTOPbIE HECBOAMMBI TOJBKO K YHCTOMY pa3BH-
THIO MaTeMaTHKH, TaK ke Kak (puiocodbl MOTYT yUYHTHIBATH YPOKH
MPAKTUKH.

HamomuumMm, k mpumepy, uto Beiinb ObUT CTOPOHHHKOM MpeaHKa-
TUBU3Ma, TO €CTh METOJOJIOIMYECKOTO HalpaBieHHUs, 0OPEUCHHOT0, 110
MHeHUI0 Main, Ha Heynady. OH MoJIep>KUBall 3TOT BBIOODP HE MO I10-
BEPXHOCTHBIM (DHUIOCOPCKUM COOOPaKEHHSIM, a OOOCHOBBIBAT €r0 C
MPUBJICUCHUEM, MOXXHO CKa3aTh, OJIHON U3 (bogM HaTypanu3Ma (B
JabHEHIIEM PacCMOTPUM U APYTYI0 MOTHBALIUIO) .

I'énens co Bceli cBoeit Bepoii B TPaHCLIEHACHTAJIBHYIO JIOTHKY JIOOUT IyMaTh,
YTO Halla JOrWYecKas ONTHKA JIUIIb YyTh-4yTh pacOKyCHpOBaHA U C ITOMOILBIO
HEKOTOpPOW HACTPOHKU MBI CMOKEM BHJIETh YETKO, M TOI/a BCe OYIYT COTJIACHBI,
YTO MBI BCE BUJUM NpaBHiIbHO. HO KTO He paszenser 3Ty Bepy, OCTaeTCsl CMyILEH-
HBIM BBICOKOHN CTENEHBIO HESIBHOM MPOM3BOJIBHOCTH B TaKOM cuUCTeMe, KaK Z, UIH
naxe B cucreme I'misGepra’. Hackomsko Gonee yOeIUTETBHBIMU H OIH3KHMH K
(axTam SIBISIFOTCSI 9BPUCTUYECKHE apIyMEHTHI M MOCIEAYIOINe CUCTEMHbIe KOH-
CTPYKIIMH, KOTOPBIE MIMEIOT MECTO B OOILEi TEOPHH OTHOCUTEIFHOCTH DWHILITEHHA
w1y B KBaHTOBOW MexaHuke I eitsenbepra—Illpeaunrepa! Hacrosimas peanuctuye-
CKas MaTeMaTHKa JO/DKHA Obl CO3[aBaThcs B COOTBETCTBHU C (HM3HKOM Kak
HaIPaBJICHUE TEOPETUYECKOIO KOHCTPYMPOBAHMS PEAILHOTO MHUpPA U MPUIECPKH-
BaThCS B OTHOIIEHHM THIOTETUYECKUX PACIIMPEHUI CBOMX OCHOBAHUI TaKOTO ke
YMEPEHHOTO U OCMOTPUTEIBHOTO MOIX0/1a, KOTOPBIH MPHUCYII (PU3HKE.

¥ H. Weyl, Philosophy of Mathematics and Natural Science, Princeton,
Prinseton Univ. Press, 1949; uran. nepeson Filosofia della matematica e delle
scienze naturali, Torino, Boringhieri, 1967, p. 289. Kuura npezacrasnser coboii
pacumpennoe wm3nanue Philosophie der Mathematik und Naturwissenschaft,
Miinchen, Leibniz Verlag, 1926.

’z npeacraisger coboi cuctemy akcuoMm Llepmerno s TEOpUM MHOXECTB;
cucrema ['mnbOepra npencrapiser coboil cucteMy apu(METUKH BBICIIETO MOPS-
Ka, K KoTopoil ['mnpbepT X0Ten NPUMEHNUTH CBOIO TEOPHIO TOKA3aTeIbCTBA [[IPUM.
aBTopa].
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HanomuuM 3HameHuTOE Mapu, 3aKiIOUeHHOEe Mexay Beiiem u
JI. Toita (George Polya) B 1918 romy'’. Beitnb Berurpan Obl, ecim Obl B
TEYCHHE JBAJIATH JIET HA4MHAas ¢ MOMeHTa criopa [loiia cormacuics
OBl OTKa3aThCsl OT TEOPEMBI, COTIIACHO KOTOPOW KaXK[0e OEeCKOHEUHOe
MHOYXECTBO UMEET CUETHOE TTOJIMHOKECTBO (4TO TpeOyeT aKCHOMY BBI-
0opa) M OT TOJOXKCHHS, YTO KAKIOE OrPaHHYECHHOE MHOXKECTBO JICH-
CTBUTENILHBIX YHCEJ WMEET BepXHH Tmpenen (HempeAuKaTUBHEIN). B
1940 roxy Bce cyapu, kpoMme ['€mens, Bce emmie He yOKICHHOTO B TOM,
YTO HJEs] MHOXECTBA MPOSICHEHA JUIS TOrO, YTOOBI OH MOT BbICKA3aTh
CBOIO TOYKY 3pEHHUsI, COIIUTMCH BO MHEHUH, uTO [loiia BeIMrpal.

Berenpusenennoe BujeHue Beitns npeaBapser, ¢ yueToM BceX
MPOYUX MOTHUBHPOBOK, To3uruio KyaiiHa, KOTOpyI0 MOXXHO paccMar-
pUBaTh KaK €Ille OJHy BEPCHI0 HATypaliu3Ma, KOTOPYIO OH BCEr[a IMoj-
JIEPKUBAT B COOTBETCTBUU CO CBOeH (uiiocodueil m He3aBHCUMO OT
SBHOTO YKa3aHUS TEPMHHA «HATypaau3M». Takas MO3WINS HAYIHOTO
pealin3Ma U3BECTHA KaK «apryMEHT 00s3aTeIbHOCTY) M IMPEIICTABJICHA
noa mapkoi Kyaitn—IlaTHoMm.

Jns smmmpucra KyaifHa CMBICIIOM W 1ENbIO HAayKd (B KOTOPOH
€CTECTBEHHO-HAay4YHBIC U (UI0CO(CKHUE HCCIEIOBAaHUSI paccMaTpUBa-
IOTCSI COBMECTHO KakK Hepas3AelMMbIe YacTH OJIHOTO LIEJIOT0) SIBISETCS
000CHOBaHUE W YCIICITHOE TPEJCKa3aHNe YyBCTBEHHOTO ONBITA. 3HA-
HUE, BCTPOCHHOE B HAaYKY, MIPEJICTABIACT COOOH CeTh WK NMayTUHY 0e3
mBOB (aHTI. seamless web), KOTOpas JHUIIb OKAWMIISIONICH 0axpoMoii B
HEKOTOPBIX MECTax KacaeTcs peajbHOro MUpa. DTa KOHCTPYKIUS MO-
JKET pPacCMaTpPUBATHCA W M3Y4YaThCSA TOJIBKO KOMIUTIEKCHO. Hukakas
4acTh HE MOXKET OBITh OTCOCIMHEHA, PACCMOTPEHA OTJEIBHO U HE MO-
JKET OCHOBBIBATHCS HA YEM-TO OTIMIHOM OT OOIIEeH CITOCOOHOCTH 00B-
SICHATH ONBIT. DOMrupu3M KyaiiHa siBisieTcs xonucmekum. MaremaTrika
SIBIISIETCS 9aCThIO CTPYKTYPHI MIO3HAHUS TaK )K€, KaK 1 HanOoJee Teope-
THYECKUE pa3ienbl HayKu. HeBO3MOXKHO MPOBECTH YETKYIO pa3TpaHH-
YUTETHHYIO JIMHUIO MEXIYy MaTEMAaTHKOW U TEOPETUIECKUMH HayKaMH,
Ha KOTOpHIC OHA OKAa3hIBAET BIUSHUE M UYepe3 KOTOpHIE MPUHUMAET
y4actue B mporecce no3Hanua. OHa ganeka oT mepudepun, Kotopas
KOHTaKTHPYET C PeaTbHOCTHIO, OJHAKO MPUHUMAETCS M3-32 TOTO 3Ha-

' Pacckazano B Hao Wang, From Mathematics to Philosophy, New York,
Humanities Press, 1974.
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YUTEIBHOTO BKJIAJa, KOTOPBIH JIeIaeT B XOJNHCTCKYIO CUCTEMY HayKH.
Paznensl MaTeMaTHKH, KOTOPbIE HE MTPAIOT POJIH, Ja)Ke KOCBEHHOM, B
npoliecce MOIy4YeHUs] BRIBOJAHOTO 3HAHUS TeX 00NacTeil ceTr, KOTOpbIe
COIIPHUKACAIOTCS C OINBITOM, HE MMEIOT HH 3HAYCHUS, HA cMbIcia. Pa3-
JIeJTBI K€, KOTOPBIE 3Ty POJIb UTPAIOT, IPUHUMAIOTCS, H OOBEKTHI, O KO-
TOPBIX TOBOPST, CYIIECTBYIOT.

[TpuHLMnO o0s3aTensHoCTH ! JIOCTaTOYHO SICHBIM M 4eTkmii. Pa3
HEJb3s 3aHUMaThCS HAyKOW 0e3 JIeWCTBUTENLHBIX YUCEIl, CIeI0BaTEIb-
HO, OHH CYIIECTBYIOT. TEpMHUH «CYLIECTBOBaHUE» UMeeT HeanuddepeH-
UpOBaHHOE 3HaueHue. Telna, SJIeKTPOHBI, YHCIa — BCE OHH CYIIECTBY-
10T OJJHAM U TEM JKe 00pa3oM, CYIIECTBYIOT B HAYYHOM CMbIciie. Mare-
MaTHKa BEpHa, HO BEpHA Ta MaTeMaTWKa, KOTOpas HCIOIB3YyEeTCS B
HayKe, 1 BepHa UMEHHO MO 3TOW MPUYWHE, a HE MOTOMY, KaKk OHa pa3-
paboTaHa WK 9TO YTBEPKIACT.

ITocnenoBaTenbHbI HATYpaIUCT HE MOABEPracT AHAIU3Y IOHSITUS
CYIIECTBOBAaHUS WM HEOOXOJUMOCTH M HE IpeBpallaeT B MpodiieMy
MPUMEHUMOCTh MateMaTuku. OHa sBiiseTcs pakTom, Oojee Toro, pe-
IIaOIIMM KpuTepueM ee mpuHsATHsA. llociemoBaTrenbHBI HATYPaUCT
HE J]aeT TaKk)Ke METONOJIOTHUECKUX yKazaHuii Maremaruke. Ecnu nena-
€T OHTOJIOTHYECKOE 3asBJICHHE, TO TOIBKO JJIS TOTO, YTOOBI MPHU3HATH
CYIIECTBOBaHUE AaOCTPAKTHBIX MOHATUN, KOTOPHIE HEOOXOIUMBI, U
cTporo mpuMeHuTh OpuTBY Oxkama s mpouux. Ho Takoe BBICKa3bI-
BaHHE He MMeeT dPPeKTa 1 He MOXKET ero nMeTh. KyaliH co3HaeT, 4To
HEKOTOpble aOCTpaKkTHBIE pa3/ieidbl MaTEeMAaTHKH HEOOXOIWUMBI IS
VIIydlIeHUs] TEOPHHU, €¢ YIIyOJIeHHsS U YIPOILICHHUS, B ONpPEIeIICHHOM
CMBICTIE, U, KQKETCS, TOTOB MPHUHSITHh WX. BBICKa3bIBaeTCs Aaxe 1o Io-
BOJly aKCHOMBI KOHCTPYHPYEMOCTH, YTO OHa MOTJIa Obl OBITH MPHHSATA,
MOCKOJIbKY YIIPOIIAET U, CIENOBATEIHHO, BEPOSITHO, YIIydIIaeT IpuMe-
HUMOCTb AHaJH3a U TEOPUH MHOMKECTB.

IlomoOHOe ykazaHHe, KaeTcs, MPOJUKTOBAHO OOmIedl Bepod B
CIOCOOHOCTh MAaTEMaTHKOB OLCHWBATh U KOHTPOJIUPOBATH KOHCTPYK-
IIUIO0 CBOMX TEOPWH, OJJTHAKO TPOTHBOPEUHT, KaK OBLJIO BHIHO, TO3UIHH
JIPYroro HaTypajn3Ma, NpeJaralomiero npojiarath MyTh MOCPEICTBOM
BEIOOPOB [IEXOBOTO MaTeMaTndeckoro coodmiectsa. Ecim sToT Hatypa-

"""H. Putnam, Philosophy of Logic, New York, Harper Torchbooks, 1971. TTo
MOBOAY TNpPUHIMNA O0S3aTENBHOCTH CMOTPH CIICHHATbHBIA BBHITYCK JKypHaia

Philosophia Mathematica, 5, 1997, n. 3, nocBsIIeHHbIH 3TOM TeMe.
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JIU3M MOHUMAETCS KaK HEKOTOpas JaHHas eMy KOHIECCHS, TO BCE PaB-
HO €CTb OmpejelieHHass HeyBs3Ka. JleMCTBUTENbHO, KPUTEPUNA, UCTIONb-
3yeMbIii MaTeMaTUKaMU U CAHKIIMOHUPOBAHHBIM M>ITM B OTHOILIECHUU
orneHK:d 3(PPEKTUBHOCTH WM TPHEMIIEMOCTH HOBOW MaTeMaTHKH, HE
COOTBETCTBYET KPUTEPHUIO IMOJIE3HOCTU B HAyKE U, MPEXKAE BCEro, B €¢
YIOQICHHBIX OKOHEYHBIX pa3zeliaX, KOTOPBIE CONMPHUKACAIOTCS C MHPOM.
B stoMm Mbanu HeBepHa Takxke U ['€aemnto, KOTOphIN B KaueCTBE KpUTE-
pUs TIOJIE3HOCTH ISl HOBBIX aKCHOM, «OyJie TOSBISIINCS», yKa3bIBall
takke (u3uky. Pa3Burme matematvku uMeeT 000COOJICHHBIN Xapak-
Tep, OHA HE BKJIAJBIBAETCS KAaK YacTh B TJIOOATBHYIO XOJHCTCKYIO
HayKy.

Peub uzeT He TOJIBKO O METOIOJIOTMYECKUX BHIOOpAX, HO TAKKE O
MIPUHATAN OTACIBHBIX PE3YJbTATOB W MX BCTPAMBAHUH B CTPYKTYpPY
MaTEeMaTHUKH, KOTOPOE OTBEYACT CICHU(PUICCKUM KPUTEPHSIM, OTINIA-
IOIAMCS OT UCHOJB3YEMBIX B JPYTHX HAYYHBIX TUCIUIUTMHAX. [Ipak-
THKa MPOBEPKU yTBEPXKICHUI B MaTEeMaTUKE OCOOCHHAS, STOT Pa3pbIB
BCEr/la ONIYIIAeTCs OYEHb OCTPO, BILIOTH JIO MOJHATHS BOIIPOCA, SBIIS-
€TCS TN MaTeMaTHKa HayKOW, MM HET. JTa KOHCTATaIl|s UTPaeT Ipo-
THUB XOJIU3Ma U BBICTYIIAET 32 aBTOHOMHOCTh MaTeMaTHKHU.

Maremartuka, BO3MOXKHO, TpeOyeT XOIUCTCKOTO IMOAXojza K cede
caMoO#, HO HE TOYHO TAaKOTO, KaKk B OTHOIICHHUW BCEX JAPYTHX HaYK.
I'moGanbHbIM X0IM3M, HAPOTHB, BCTPAUBAET JIUIIb YaCTh MaTEMATHKH
B CETh HAYK W MPHU 3TOM HaBS3BIBACT € KPUTEPUU, OTIUYAIOUINECS OT
ee COOCTBEHHBIX. XOJU3M, JaKe€ yUUTHIBasg OOJBIITYI0 MIIM MEHBIIYIO
YIQJICHHOCTh y3JI0B CETH OT KOHTaKTa C MHUPOM, HE MOXKET M30eXKaTh,
MIyCTh 1 MUHUMAJILHOM, TO3bI SMIIUPU3MAa B OTHOILIEHUU BCEX OTACIIOB
HayKu. B [eHCTBUTENFHOCTH IMIIUPU3M NPEICTABISET COOON ONIHY W3
BO3MOXHBIX (HUI0COMCKUX MO3UINH (KaK YBUIUM B JaJIbHEUIIEM, OHA
TOKE UMEET CBOM MPOOJIEMBI), KOTOpasi OJJHAKO HE WACHTH(GUIUpYyeETCs
C HaTypaJTU3MOM.

OTBETH HATYPAJIUCTOB-XOJIMCTOB Ha ATH 3aMCYaHHS IO TOBOIY
MaTeMaTUKH MPEJCTABIISAIOTCA BechMa ciabbiMu. C OIHON CTOPOHBI,
OHU BHOBb OTIPABISIOT K JAJICKUM HCTOPUYECKUM MEPBOMPHUUUHAM,
YKOPEHUBIINMCS B YEIIOBEUECKOH IpaKTHKE, B HEKOTOPBIX 0a30BBIX
JMUCIUILTMHAX TUMa reoMetpurd u apupmetuku. C Apyroi CTOPOHSHI,
TBEPJAT, YTO, UCIIOIB3YSl KPUTEPUU BHYTPEHHUE, AJICKUE OT IKCIEPHU-
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MCHTA, KOTOPBIC HE COINOCTABJIAIOTCA C KPUTCPUAMU APYTHUX HAYK, Ma-
TEMaTUKH JeNaroT J00poe Jeo UIs BCcel HayKH, CIocOOCTBYs ee Mpo-
rpeccy, W, cle0oBaTeNIbHO, BIOJHE NMPHUEMJIEMBl B CBOCH KaxKylueics
aBTOHOMHOCTH .

Mbamu, KeTaTH, SKCIEPUMEHTHpPOBalla C PAa3IMYHBIMU (opMaMu
HaTypalu3Ma MOMHUMO TOTO, KOTOpPBI oOcyxknancs. BHauane nomia
JlaXke J10 TOTO, YTO MPHMEHsIIa TIPHHIMIT 0053aTeIbHOCTH Ul 000CHO-
BaHUS pean3Ma, UCIIONB3Yys apryMEHT, 4TO 0ObEKTHBHOE CYIIIECTBOBA-
HUE aGCTpaKTHBIX CyHIHOCTeﬁ €CTh HCOTHCMJIEMAsA YaCTh HAWJIYUIICTO
00BsICHEHHS MUPA, KOTOPOE MBI UMEEM, IIOCPEICTBOM XOJIUCTCKOM CETH
KyaiiHa u poiu, KOTOPYIO TaM HIPaeT BCsi MaTeMaTHKa'~. OGOCHOBaHHE
TUTATOHU3MAa 03HAYaeT BCE JKe MPEAOCTaBIICHNE MECTa MATEMAaTHIECKOM
WHTYHIINHU, KOTOPasi C APYTrOil CTOPOHBI KPUTHKYETCS KakK pa3 ¢ OAHOU
U3 HATYPAIUCTUYECKUX TOYEK 3PEHHS B THOCEOIOTHYECKOM IIIOCKOCTH.
MSZIJII/I nbITajlaCh AapTryMEHTHPOBATh, YTO MAaTEMaTUYCCKass WHTYHUIHA
HE ABJICTCA JIWIIb aHAJIO0IOM ‘-IyBCTBeHHOﬁ HWHTYUIIMHU, KaK I1oJjiarall
I'énenp, a mpexacTaBisieT coOOW HACTOSIIYIO MEPIENTUBHYIO CIIOCOO-
HOCTh (BOCTIPHSITHE MHOKECTB CPEJIHEr0 pa3Mepa, COCTOSIINX U3 (u-
3MYEeCKUX OOBEKTOB), OCHOBAaHUE KOTOPOW MOXKET OBITh BBHISBICHO B
mosre'*. Kax meiipodusuonor JI. Xe66 (D.O. Hebb) rosopui o rpyn-
nax KJIETOK, KOTOpbIe ()OPMHUPYIOTCS B IPOIECCE ETCKOTO Pa3BUTHS H
T03BOJISIFOT OCYIIECTBIATH TIEPLEIIHIO (U3NIECKHX 00BEKTOB'”, TaK U
Mba1u BeICKa3aia TUIIOTE3Y O TOM, YTO (POPMHUPYIOTCS TPYIIIBI KIETOK,
KOTOpBIE PACIIO3HAIOT M PA3INYAIOT HA0OpPHl (PU3NYECKHX OOBEKTOB.
CBCIICHI/IC MaTeMaTHIEeCKOHN HHTYUIIUU K BOCIHPUATHIO KOHKPETHBIX
MaJICHBKMX MHOECTB MPEJICTABISCTCS, OJJHAKO, BO3BPATOM K ApHUCTO-
TEJIIO ¥ K €r0 KOHLENINH YUCTIa.

"2 M.D. Resnik, Mathematics as a Science of Patterns, yxe 1uT.

Bp, Maddy, Realism in Mathematics, Oxford, Oxford Univ. Press, 1990.

'Y P. Maddy, Perception and mathematical intuition, in The Philosophical
Review, 89, 1980, pp. 163-196, nepeneuarano B W.D. Hart, The Philosophy of
Mathematics, yxe nut., pp. 114-141.

" D.0. Hebb, The Organization of Behavior: A Neuropsychological Ap-
proach, New York, Wiley, 1949; uran. nepeBon L ‘organizzazione del comporta-
mento. Una teoria neuropsicologica, Milano, Angeli, 1975.
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CyIIecTBYIOT U IPyTHE TIOIXOIBI, HCIIONB3YIONTNE TEPMUH «HATY-
paJiu3mMy», KOTOPBIM SIBJISETCS BEChbMa IMPHBJICKATEIBHBIM, MOCKOJBKY
3BYYHUT HOJUTHYECKU KOPPEKTHOY». OJUH M3 HHUX, K IPUMEpPY, pas3pa-
6ortan @. Kuruepom (Philip Kitcher)lé. DTOT NMOAXOX Ha3BaH TaK aBTO-
pOM, HO HATypaJiM3M TaM, COOCTBEHHO, MHHHUMAIHCTCKUH, KOTOPBIA
MOXHO PE3IOMHPOBATh B JABYX TE3UCAX: KKl MOMEHT Pa3BUTHUS Ma-
TEMaTHKH 3aBHCUT TOJBKO OT MaTEeMaTHKH YXe CYIIECTBYIOIICH, a He
OT JMHUCTEMOJIOTHYECKUX OTPaHUYEHUN M BHIOOPOB; MaTeMaTHKa Opra-
HU3YETCS MOCPEJCTBOM THUIIOTETHKO-IEAYKTUBHOTO METOJIA, MHITAsCh
HAWTH aKCUOMBI, KOTOpbIE Obl OOBEAUHWIN U OOBSICHUIN PE3YIIbTATHI
M3BECTHBIC, HO CBSI3aHHBIC HEYCTKMM 00pa3oM WM HEAOCTATOYHO 00-
mpe. MaremaTuka, KOTopasi MOKeT ObITh BKIIIOUCHA B TOJOOHBIC pam-
KM, BBITJSIAT JOCTaTOYHO OrpaHu4eHHOW. KoHedHo, MaTeMaTHKu
KXKIO0TO MOKOJICHHSI TOCBAMIAIOT ce0sl PemIeHnI0 po0ieM, OCTaBIeH-
HBIX UM MPEIUICCTBEHHUKAMH W YYUTEIISIMHU, HO, B ICJIOM, MPOOIEMbI
HE PELIAOTCS TOJIBKO JIHIIb 0000LICHHEM C MCIOJh30BAaHUEM THIIOTE-
THUKO-JIEYKTHBHOTO METO/1a, HA00OPOT, TaK OBIBAET PEIKO, U Jallle OHU
permaroTcst 0aromapst W300pETEHUIO HOBBIX MHCTPYMEHTOB W uiei. B
paccMOTPEHHOM XK€ KapTUHE HE BUAHO MECTA ISl MHHOBALIMI, KOTOPbIE
TaK 4acTO 00OTaIaloT KOHIICTITYalbHbIH apCceHall MAaTeMaTHKY.

' Ph. Kitcher, Mathematical naturalism, in History and Philosophy of Mod-
ern Mathematics, non pea. W. Aspray, Ph. Kitcher, Minneapolis, University of
Minnesota Press, 1988, pp. 293-325.
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6. JOTULU3M

Ecnm monwitaTeest HaiiTh ¢umtocodnio, OCHOBHOM 3a00TO# KOTO-
poli OblTa OB HE OHTOJIOTHS, HY)KHO BCIOMHHTH O Joruuusme. OH
YTBEP)KIAET, YTO MaTeMaTH4eCKUe MCTHHBI SBISIOTCS O0BEKTHBHBIMH,
TaK KaK MaT€MaTHYECKHE OOBEKTHI SBJISIOTCS JIOTHYECKHU OInpeacICH-
HBIMHU U TIPEACTABISIIOT co00l moHsATHs. Takxke u 1151 PeHOMEHOJIOTHH
NMoJOOHBIE CYIIHOCTH SIBJIAIOTCS MOHSATHSIMHU, HO Halle BHICHHE UX, C
TOYKU 3pEHHMSA (PEHOMEHOJIOTMH, BCETJa OCTAeTCsl YaCTHYHBIM, TOTIA
KaK JIOTUIM3M I10JIaract, 4ToO MOCPEACTBOM JIOTUKU MBI UMCECM MTOJTHBIN
KOHTPOJIb HaJl HUMHU.

Jloruka joruun3Ma HE COOTBETCTBYET ACAYKTHUBHOH JIOTHKE, KO-
TOpas UTpaeT TIIaBHYIO poib B Apyrux ¢mrocodpusx. U3 nByx ¢ynma-
MCHTAJIbHBIX MOMCHTOB MAaTE€MAaTUKH, KOTOPBIMHU ABJIAIOTCA OIIPEACIIC-
HUE U JJOKa3aTeJIbCTBO, MMEHHO HA MEPBOM KOHIIEHTPUPYET CBOE BHU-
MaHHe JOTHIH3M, X0Ts Ppere n300pel CBOIO «udeoepaduio»’ NMEHHO
JJId TOJIYUCHHA MaKCUMAJIbHOI'O KOHTPOJIA Hall IlCZ[yKTPIBHOﬁ JACATCIIb-
HOCTBIO, MCKJIIOYasi MPOHUKHOBEHHE JII00OH (OPMBI MHTYHLUH HIIH
HEONPEIETICHHBIX KOHCTPYKIHMH (M ¢ TOM ke caMOM Lienblo padoTanu
JIPYTHE CO3/IaTeNI CUMBOIMYECKOM JTIOTUKH, Harpumep, J[x. [leaHo).

Yro o3HauaeT OOBEKTUBHBIN CTATyC MOHATHH, HE Cpa3y OYEBUIHO.
«OOBEKTUBHBII» MPOTUBOIOCTABISIETCSI «CyOBEKTUBHOMY» H, OIHO-
BPEMEHHO, YKa3bIBa€T Ha He4yTo HeMmarepuanbHoe. Ho korma ®@pere
JIOJDKEH ObUT MPUBOJUTH MPUMEPHl OOBEKTHBHOTO WACAIBHOIO CYIIe-
CTBOBaHMsI, TO OH YKa3bIBaJl Ha JIMHHUIO SKBAaTOPa WJIH TMOJISIPHYIO OCh,
TO €CTh BO3BpAIIAJICA K MATEMaTHIECKUM CYIIHOCTSIM.

" G. Frege, Begriffsschrift, Halle, Nebert, 1879; uran. nepesox Ideografia, in
G. Frege, Logica e aritmetica, non pen. C. Mangione, Torino, Boringhieri, 1965,
pp. 103-206; B UCTOYHMKAX HA PYCCKOM S3bIKE BCTPEHYAIOTCS Pa3HbIe BapHAHTHI
HepeBoia Ha3BaHUs 3TOM paboThl: HMcyucnenue nousmuil, 3anuce 6 noHamusAx. ITu
BapHaHTHI NIEPEBOJIA MPEACTABIIIOTCS HE COBCEM TOYHBIMH, IOCKONBKY JIOCIIOB-
HBIW MEPEBOJI IAaeT BepCHIO 3anucy nowsamuil (udeti). B CBsI3M ¢ 3TUM u mpejjara-
eTcst mepeBof Moeocpaghus, CIeAyIONIHI TIEPEBOY Ha MTAIBIHCKUI — MIPUM. Te-
PEBOTUHKA.
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Jlornmmsm OOBIYHO BOCTIpUHHMAETCS Kak Quocodust ¢umocod-
CKOM MaTeMaTHK{ WJIH, 10 KpailHeH Mepe, B COOTBETCTBUH C Ha3BaHU-
€M, KaK JIOTHKa, pa3paboTaHHas JoruKkaMu. bypbaku He nMen HUKaKoro
yBakeHHs K Pacceny, MOCKoIbKyY He cuuTall ero MareMatukoM. OIHaKo
B JICCTBUTENBHOCTH MMEHHO MaTemartuk, P. Jlenexunn (1831-1916),
JOJDKEH CUUTAThCSI OCHOBATEJIEM JIOTMLU3Ma, ITOCKOJIBbKY MMEHHO OH
J00uIICs caMoro OOJIBLIOrO ycrexa B 3TOM HAIpaBICHUH, MPEAJIOKUB
BapUaHT OINpPENEJICHHUS] HAaTyPalIbHBIX YUCEN, HMPUHSTHIN MIOYTH BCEMHU
MaTeMaTHKaMH, IOCKOJIbKY OH 0OOCHOBBIBAI IPUHIIMIT MHYKIINH.

«Camast mpoctasg W3 BceX Hayk», N0 ciloBaM JlenekuHna, AOJDKHA
6bUIa 0KHJIATH JIOJITOE BPEMSL, IIPEXKIE UeM TIPOSCHILIICH €6 OCHOBAHKS :

Huuto B Hayke W3 TOTO, YTO MOYKET OBITh MOABEPTHYTO MIPOBEPKE MIIN JIOKA-
3aTeIbCTBY, HE NOJDKHO IPUHUMAThCS 0€3 3Toro. XoTs 3T0 TpeOOBAHUE U KaXKETCS
PasyMHBIM, 51 HE MOTY YTBEP)KAATh, YTO OHO YUHUTHIBAJIOCH AK€ B CAMBIX ITOCTE-
HUX TIOTIBITKAX, HAIIPABJICHHBIX Ha 3aKJaJbIBaHHE OCHOBAaHHs CaMOW NMPOCTOH U3
BCEX HAYK, TO €CTh TOH YaCTH JIOTUKH, KOTOPasi KacaeTcst TeopuH uncei. I'oBops 00
apupmetuke (anredpe, aHaIM3€) KaK 4aCTH JIOTHKH, sl XO4UY JaTh ITOHATH, YTO pac-
CMAaTpUBAI0 KOHLENIMIO YHCIJIA, COBEPIICHHO HE3aBUCHMYIO OT NOHSATHH, B TOM
Yucie UHTYUTUBHBIX, IPOCTPAHCTBA U BpeMeHH. Moii OTBET Ha BOIPOC, BHIHECEH-
HBIIl B 3arojIOBOK 3TOH pabOThI, OyIEeT MO3TOMY CIIEAYIOLUIMM: YHCIA SIBISIOTCS
CBOOOIHBIMH TBOPEHUSMH YEJIIOBEYECKOTO pa3yMa ...

ToJibKO MOCPEACTBOM YUCTO JIOTHYECKOTO MPOLECCa BHICTPAUBAHUS HAYKU O
YHCIIax BIUIOTh JI0 IOCTH)KEHHSI KOHTHHYYMa Mbl aJIeKBaTHO ITOATOTOBUMCS K U3Y-
YEHHUIO MOHSATUI NPOCTpPaHCTBA M BPEMEHU, IIOCTABUB MX B OTHOLIEHHE C 3TOH
YHCIIOBOH 00JIACTBIO, IOPOXKICHHO! B HAIlIEM pa3yMe.

He Oynmem ocTaHaBIUBATBCA M JUCKYTHPOBAThH MO MOBOAY TOTO,
YTO MpEJICTaBIsIa cO00i ToruKa BpeMeH Jleneknnaa, 1 00CyKaaTh ero
ynotpeOJIeHHEe CJIOBa «pa3ym», KOTOPOE BCKOpe OyJaeT 3amperaThes

* R. Dedekind, Ipeaucnosue k nepsomy m3ganuio Was sind und was sollen
die Zahlen (1887), ed. ingl. in R. Dedekind, Essays on the Theory of Numbers,
New York, Open Court, 1901, mepen3nanne New York, Dover, 1963; uran. nepe-
Box Che cosa sono e a che cosa servono i numeri?, in R. Dedekind, Scritti sui fon-
damenti della matematica, Napoli, Bibliopolis, 1982, pp. 79-128.

[Ipumeyanue mepeBoJUMKA: CYIIECTBYET MEPeBOA LIUTHPYeMOH paboThl Ha
pycckuii s3wik: Jenexkuun P. Ymo makoe uucna u ons ueco onu ciyscam. — Ka-
3anb: M3n. MMnepaTopckoro yHusepcurera, 1905.
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Kak rcuxonorm3Mm. ®dpere ObIT €r0 COBPEMEHHHKOM, M HOBas JIOTHKA
emie He cymectBoBana. CaMm JlenekuH | OOBSCHSIL, YTO STUM TEPMHUHOM
HaMEpECBAJICA HUCKIIOYUTH HHTYUIIUIO, KOTOpas B €ro BPEMs IIOHUMaA-
JIaCh COBCEM HE TaK, KaK €€ MOHMMAIOT IIATOHUCTHI CETOJTHS, a CKOpEee
KaK TeoMeTpuuecKasi U KaHTUAHCKast. MBI BCTPETUM TEPMUH «TBOPEHUS
pasyma» U B JPYT'HX KOHTEKCTaX U MEePCIEKTHBAX.

Hanee JlemekwHa oTMeUal, 9TO UCXOS W3 HAOIIOACHUS TTPOUCXO-
JISTIIETO B CYETE «MBI BBIHYKJICHBI pACCMATPUBATh CIIOCOOHOCTH pazyma
MIPUBONTH OJHY BEIIX B COOTHOIICHUE C IPYTHMH BEIaMH, T10JaraTh,
4YTO OJHA BEIIb COOTBCTCTBYET IIperﬁ, WK MPEACTABIIATE OJHY BEIIb
MOCPECTBOM JIpyroi. be3 Takoi crocoOHOCTH MBIIIJICHHE HEBO3MOK-
HO. Best Hayka o umcie, Mo MoeMy MHEHUIO, JIOJDKHA 0a3UpOBaThCs Ha
ATOM YHUKAJIEHOM M IIOTOMY COBEPIICHHO HEOOXOIMMOM OCHOBAaHUM.

OH yske OT™Meua :

51 paccmarpuBaro BCro apupMETHKY Kak He0OX0IMMOe WM, IO KpaiiHel Me-
pe, eCTECTBEHHOE CIIEICTBHE CaMOT0 MPOCTOro apu(METHUECKOTO aKTa, a UIMEHHO
— CcueTa, a caM CYeT €CThb He YTO MHOE, KaK IOCJIeZoBaTeIbHOE CO3aHue 0ecko-
HEYHOTO PsiJia LEIBIX MOJIOKUTEIBHBIX YHCEN, B KOTOPOM KaKABIM 4JIEH OIpe/e-
JIH TeM, KOTOpBI eMy HeNoCpeICTBEHHO mpenmecTByeT. CaMblii MPOCTOH axT
COCTOHT B IEpexojie OT yke C(HOPMUPOBAHHOTO HIEMEHTA K MOCIEAYIOIEMY HO-
BOMY 4WIEHY, KOTOPBIH TOJDKEH OBITh CO3/aH.

OpaHako MpoCTOro MOBTOPEHHS CaMOIo MPOCTOTO aKTa HE J0CTa-
TOYHO, Kak 3TO OyzAeT, HanpoTuB, Wi bpayspa. CTpyKkTypa HaTypalb-
HBIX YHCEN He cOo3JaHa OECKOHEYHBIM KOJIMYECTBOM KPEAaTHMBHBIX akK-
TOB, 3TO YHUKAJIBHBIA aKT CO3AaHMSA BCEH IETMOYKH. ITOT (yHIaMEH-
TaJbHBIM NEPEX0J CHUMAET BCE TPYOHOCTH M JBYCMBICIEHHOCTH
MPEIBITYIIUX MOMBITOK; OH OBLT MOHAT W OCYIIECTBJIECH Kak JlenexnH-
nom, Tak u Opere’. U 1efiCTBUTEIBHO KIEIb STHX YHCEN MPEICTABIACT

3 Stetigkeit und Irrationale Zahlen (1872), in Essays, yxe mar., pp. 1-27; uta.
nepeBox Continuita e numeri irrazionali, in R. Dedekind, Scritti sui fondamenti della
matematica, yxxe 1Mr., pp. 63-78; pyc. nepeson P. lenexkunn, Henpepvisnocms u
uppayuonanvrule yucia, Onecca, Maresuc, 1923 (— npum. nepeBouHKa).

4 HpI/IXOlII/IT Ha YM TCOJIOTUYECKas MOJICMHKA 10 MMOBOAY YHHUKAJIbHOCTHU HIIH
MHO)KECTBEHHOCTH OOKECTBEHHBIX aKTOB TBOPEHHUs. MOXHO cKa3aTb, YTO JUIS
MaTEeMaTHKH BOKSH OJIMH COUHCTBEHHBIH aKT CO3MaHHs CTPYKTYphL B 3ToMm KoH-
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co00¥ MHCTPYMEHT, HMCKIIFOYUTEIBHO IIOJIC3HBIN JJIS 4EJI0BEUECKOTO
pasyma. OHa NpeAOCTAaBIIIET HEHCUYEpPIIaeMoe OOraTcTBO 3HAYMMBIX
3aKOHOB, TIOJIYY€HHBIX TIOCPEJICTBOM BBEIEHUS 4YeThIpeX (pyHmaMeH-
TaJbHBIX ApUPMETHUECKUX OIepanuity. ITH Onepannu, 000CHOBAaHHBIE
W CTaBIIME BO3MOXXHBIMH OJlarofapsi TeopeMe O PEKypCHH, KOTopas
cama ciieyeT u3 onpejaeicHus [IeNeKUHIOM CTPYKTYPhI HATYPATbHBIX
YKCEJI, SBJISIOTCS UCTOYHUKAMHM MOCISAYIONIMX YUCIOBBIX PACIIUPEHUI
0a30BOH CTPYKTYpHI, JIOKa3bIBasi, TAKMM 00pa3oM, YTO «BCE YUCIA CO-
3/IaHBI YEIIOBEYECKUM Pa3yMOM.

HamomuanMm xpatko crpareruto [enekunna. OH HauMHAET, Mpe-
yarasi OmnpejelieHue «0eCKOHEYHOCTH» KaK MHOXECTBA, KOTOPOE JO-
ITyCKaeT CBOIO0 MHBEKIINIO B ce0d e. 3aTeM OIpeaesseT CUCTEMY Hary-
PAJIBHBIX YHCEJ KaK HAUMEHBIIEe, 33 MCKIOYCHHEM H30MOP(U3MOB,
OECKOHEUYHOE MHOYKECTBO, TO €CTh KaK caMO€ MaJIEHBKOE€ MHOKECTBO,
obnanatoriee HHBEKITUEH B ce0s, KOTOpast MPECTaBIsIeT co0or (hyHK-
U0 «CIIeNYIOMIN»; 3TO MHOXKECTBO MMEET OJMH €AMHCTBEHHBIN dIle-
MEHT, KOTOPBIH HE PUHAICHKHUT 00JaCTH 3HAYCHHI, 3 UMEHHO — HOJTb.
[MpuHIUIT MaTEeMAaTHYECKOW MHIYKIUH SBJISCTCSA MPSIMBIM CJICICTBUEM
3TOrO OMNpPEJCICHHS, TaK JKe, KaK U TeOpeMa O PEKYpPCHH, XOTSA OHAa He
CTOJIb OUYEBHUIHA.

Onpenenenne JlenexnHaa MOXXKHO WHTEPIPETUPOBATH C HEOOIb-
MK BapHAIMsIMA PACCTaHOBKHM aKIEHTOB KaK OIpeNeleHre, JaHHOE
Ha OCHOBE TEOPUU MHOXKECTB, WM KaK ONpPE/ICICHHE HEKOTOPOH CTPYK-
Typbl (OH UCIOJIB30BAJ CJIOBO «CHUCTEMay), HJIM aKCHOMATHYSCKUM Me-
TOoM0M. BCe 3TH BO3MOXHOCTH TOT[a €Ille HE pa3JelisyIuCh Ha OTICIb-
Hble anpTepHaTuBbl. Hecnyuaiino Ileano jgact HezaBucumbiM oT [lene-
KHHJa 00pa3oM Te )K€ caMble TPUHIUIBI B BUJE aKCHOM, HO OTH JIeTa-
JAM° B JAHHOM KOHTEKCTE HAC He WHTEPECYIOT, a BAXKHBI TIPEABAPUTEIb-
HBIE COOOpaKCHUS Tenexnnma’.

TCKCTE MOXHO TaKXE CIIPOCUTH, a HC KIIOHUPOBAHUEM JIM IPOU3BOAATCA HECTaH-
JapTHBIE MOAETH?

® 3a geranamu MoxHO oGpatuthes Kk G. Lolli, Dagli insiemi ai numeri, yxe
LuT., cap. 4.

To, KaK OH TPHIIET K ONpeaeNeHu0, JleNeKuH 0OBACHST B U3BECTHOM
nuceMe Kk Kedepcraitny (H. Keferstein), omy0auMkoBaHHOM Ha aHTJIMICKOM B aH-
tonmoruu nof pen. J. Van Heijenoort, From Frege to Godel, Cambridge, Mass.,
Harvard Univ. Press, 1967, pp. 98—103.
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OTH 3alUCKH MOTYT OBITh TOHATHBI KOXAOMY, KTO HMEET TO, YTO OOBIYHO
Ha3bIBA€TCS NMPOCTHIM 3JIPAaBBIM CMBICIOM. [IJ1st 3TOro He TpeOyeTcss HUKAaKuX CIe-
[UATBHBIX 3HAHUHA, HU QUIOCO(CKHX, HU MaTeMaTH4ecKux. S oTaaro cebe oTuer,
OJTHAKO, YTO MHOTHE YMTATEIH C TPYIOM IPH3HAIOT B HEU3BECTHHIX (popmax, Ko-
TOpBIC s MPEACTABIISIIO UM, YKCIIa, COMPOBOXKIABIINE UX BCIO JKH3Hb KaK BEPHBIC
Omu3kue Apy3bsi. OHM HCITYTarOTCs [UIMHHBIX [HE TakWe YK IUIMHHBIC, pedb HIET
BCEro JUIIb O 59 cTpaHUIaXx — MPHUM. aBTOpa] MOCIEIOBATEIbHOCTEN MPOCTHIX
BBIBOJIOB, KOTOPbIE COOTBETCTBYIOT HAIIEMy BOCXOMSIIEMY ITOHUMaHUIO, UCITyTa-
10TCS (PAKTHYECKOTO PACKPBITUS LETOYEK PAcCyKISHHUS, OT KOTOPOTO 3aBUCSAT
3aKkoHbI yncen. OHH MOTEPSIOT TEPIECHUE OT TOTO, YTO OYYT BBIHYKICHBI MPOCIIe-
IUTH OT Hayaja J0 KOHIa JJOKa3aTelbCTBA HCTHHHOCTH, KOTOPHIE, B TO JK€ Camoe
BpeMsi, OUEBH/IHBI U HEOCTIOPUMBI. Bce ke, IMEHHO B 3TOH BO3MOXHOCTH CBOJHTH
TaKkhe WCTUHBI K IPYruM, Oojee TMPOCTHIM, BCJIEICTBHE TOTrO, YTO HE BaXKHO,
HACKOJIBKO UIMHHBI W BHEIIHE HCKYCCTBCHHBI IOCJICAOBATCILHOCTU BBIBOJOB, S
NpU3Ha0 yOeIuTeIbHOEe TOKa3aTeNbCTBO TOTO, YTO BIIaJCHHE UMH WU Bepa B HUX
HE MaHbl BHYTPEHHHM CO3HAHHEM, a JOOBIBAIOTCS BCEra TOJBKO IMOCPEICTBOM
OoJiee WIIM MEHEE MOJHOTO MOBTOPEHHS OTACNIBHBIX SJMHHUYHBIX BBHIBOAOB... Tak,
HaAYMHAS C POXKACHMS W Jajee BO BCE BO3pacTaroUlel CTENEeHH, MBI BBIHY)KICHBI
COOTHOCHTH OJTHH BEIIH C IPYTHMMH BEIIaMH U UCTIOIb30BaTh CIIOCOOHOCTH pa3yma,
OT KOTOPO# 3aBUCHT, COOCTBEHHO, CO3/aHHe 4ucia. [1ocpencTBOM IOCTOSHHBIX
YHpaKHEHUH TaKoro poja, Jaxke 0e3 KakoW-JIMOO OnpeesCHHOW IeNTH, B paHHEM
JETCTBE W TPH MOCIeAyoneM GOPMUPOBAHHU CY)KICHHHA U IIEMOYEK YMO3aKIIIO-
YEHUH MBI IpHOOpeTacM 0arax peanbHbIX apu(METHYCCKUX UCTHUH, HA KOTOPHIE B
JambHEHINeM HAIllM YYUTENs CChUTAIOTCS KaK Ha YTO-TO MPOCTOE, OUSBHHOE, AaH-
HOE BO BHYTPEHHEM CO3HAHHMHU. TakuM 00pa3oM, CIy4aeTcsl, YTO MHOTHE CIIOKHBIE
MOHSTHS (KaK MOHSITHE KOJHMYECTBA HEKOTOPOH COBOKYITHOCTH Belel) OMIMO0YHO
CUUTAIOTCS TIPOCTHIMH.

MHOTO MHTEPECHOTO BBITEKACT U3 ATOTO 00CYyXaeHus Jlenexkunma
MMOMHMO, TMPEKIEC BCero, akTa, KOTOPBIA MPEACTABISCT U OTPAXKaET,
KaK He MPHU3HAETCS MPaBUIBHBIM TO, UTO JIeNaiy yueHsle. OOpariaer Ha
cebs BHUMAaHUE TE3UC, YTO 0A30BBEIM JIOTHUYECKHUM ITOHSTHEM SIBIISETCS
«cootBeTcTBUEY. CerofHs Mbl MOTJI OBl cKa3aTh «MOPGU3M» U 3aIld-
carb JlenekrH/ia B CTOPOHHUKM OCHOBaHWUW Teopuu Kareropuil. Emne
OJIVH MOMEHT, KOTOPBI HEOOXOJMMO IOJYEPKHYTh, 3aKJIFOYAETCS B
TOM, YTO 3TO TIOHSATHE JIOTHYECKOe, HO MPUOOpeTaeTcss OHO TOCpeN-
CTBOM TPaKTUKH M OBTOpeHus. OH ayman o0 MHTEPUOPU3ALNN CIIOXK-
HBIX NOHSTHM B 3HAKOMBIX TEPMHUHAX W, B 3TOM CMBICJE, MPOCTHIX,
MpUHAICKAIMUX BHYTPEHHEMY OIBITY. Jlormyeckas peKOHCTPYKITHS
MOHSATUH, K KOTOPHIM MBI IPUBBIKJIM, BHOBH MOATBEPKIACT TO, YTO HH-
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TEpUOpH3aLNs NPEALIECTBYET JIOTHUYECKOW peKOHCTpyKuH. Dopmas-
HBIE HESCHOCTH — HEM30eXHOE CIIEACTBHE penyKIMOHN3Ma. JlemexknHy
npeajaraeT TakkKe WHTEPECHYI0, XOTS U COMHUTEIbHYIO, TUTIOTE3Y MO
MOBO/Y OBJAJCHMS NETbMHU KOHLENIMEH YHCIiIa, HapajuleibHyI0 U 00-
PaTHYIO €ro aHAJTUTUYECKOW PEeKOHCTPYKLIMH.

Haxonen, [lenexunn npeABOCXHUIAET OTBET Ha 3aMe4aHHe, Kaca-
foreecst Toro (hakta, 4TO JOTHYECKOE MPEICTaBIEHHE YHCEN BENEeT K
YBEIMYEHHIO JJIMHBI JIOKA3aTeNbCTB. 3aMeyaHue (KOTOpoe B JeHCTBU-
TEJILHOCTH OyZeT clieslaHo cHadana ButreHmreiiHoM, a 3aTeM 3MITUpU-
CTaMu), OTHOcCsIIeecs K (eHOMEHY, KOTOpBIi JleneknHa, KaxkeTcs, mo-
Jlarajl eCTeCTBEHHBIM.

B 1893 rony B mpeancioBuu KO BTOpOMY H3JaHHio «HTo Takoe
gyucia...» Jeneknna oObsICHS, KaK OH roJ CIyCTs IOciie OIyOJIHKo-
BaHUS CBOETO TPyZa, COJEp>KaHHE KOTOPOTo OH, KCTAaTH, YJIydIlal He-
CKOJIBKO JIET, TIO3HakoMmicsa ¢ paboroir dpere Die Grundlagen der
Arithmetik, nossusmeiics B 1884 roay7. Jenexuun mpu3HaBan pa3iu-
9YMs KaKk B IPEACTaBICHUN MaTepuaa, Tak U B (yHIaMEHTaIbHOH I0-
craHoBke. [lelicTBUsI Hajl CHCTEMaMH, BBHINOJHEHHbIE UM, OBLIH TOTO
TUIA, KOTOPBI M HMCHOJNB30BAJICSA B T€ TOABI, M B JaJbHEHIIeM ObLTH
BCTPOEHBI B TEOPHIO MHOXKECTB, TEM HE MEHEEe, OH OTMETHJI, YTO UMe-
IOTCSl «TOYKH COIPUKOCHOBEHUS)» MEXIY ABYMs paboTamMu, OCOOCHHO,
HaumHas ¢ §79 ([lenexunaa) u manee. DTo MpU3HAHUE — 3HAUUTEIHHAS
3aciyra, IOCKoJbKy pabora dpere ocraBajnach HEIOHSATON U HEU3BECT-
HOW MHOTHUM.

B cBoeit pabore @pere BBOAWT MOHATHE TMOPOXKICHHS KaKOTO-
n00 OTHOILIEHHS, B JaJbHEWIIEM Ha3BaHHOE TPAH3UTUBHBIM 3aMbIKa-
HUEM OTHOIICHWS, W ONpPEAETSeT COBOKYITHOCTh HAaTypaNbHBIX YHCEN
Yepe3 TOPOXJACHWE OTHOLICHHS CIEJOBAaHUSA, KOTOPOE, B CBOIO OUe-
pellb, SIBHO ONPEAEIICHO B JIOTUUECKON TepMuHOJI0run Ppere OTHOCHU-
TEJIHHO MOHSITHHA B TEPMHUHAX COOTBETCTBUH M M3 KOTOPOTO BHITEKAET
€ro 3HaMEHHUTOE OIPEICIICHNE, YTO KaKI0Ee YHUCIIO €CTh ITOHATHE TTOHS-
tuil. OOHAKO HE OIpeleNeHUE OTACIbHBIX YHCEN SIBJISETCS CYILECTBEH-
HBIM, a ONpeneeHue Beel nenouku B nesnoM. Onpenenenue [enexun-

T G. Frege, Die Grundlagen der Arithmetik, Breslau, Kobner, 1884; uran.
nepeBon I fondamenti dell aritmetica, in Logica e aritmetica, yxe 1ur., pp. 211-
349.
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Jla TOBOPUT O HAMMEHBIIEM MHOXECTBE, 3aMKHYTOM OTHOCHTEIHHO
ciaenoBanud. OmpexpeneHue xe nopoxaeHuss dpere paccMaTpuBaeT
HavuMEHbIIEE TPAH3UTUBHOE OTHOLICHUE, KOTOPOE paclpOCTpaHsET
JIaHHOE OTHOLIEHUE, T.€. TO XKE caMO€ OTHOLICHUE cienoBaHus. Crieno-
BaTEJIbHO, B HEKOTOPOM cMbiciie dpere yaanock aydiie, yem Jenekun-
Iy, MPeICTaBUTh KOHCTPYKIHIO, OCHOBaHHYIO Ha (yHIaMEHTaJIbHOM
npuHnume cyera. C maparpada 79 u ganee, xoraa Jleaekuna yxe Mo-
JKET MOJIb30BATHCS TEOPEMOI O peKypCcHH, 00a M3JI0KEHUS UAYT, B AeH-
CTBUTENIBHOCTH, TTAPAIJIENIBHO.

Llens ®pere, xak, Bopouem, U Jlenexkunaa, 3akiodyaliacb B TOM,
4TOOBI 1I0KA3aTh, B poTHBOBeC KaHTy, 4yTO apudmMeTHuecKue HCTHHBI —
aHaUTHYecKue anpuopu. Jlenekuny He ynomuHaeT Kanra, ogHako ero
3aMe4aHus 1Mo MoBOAY (pakTa, 9To umcia He 0a3upyIOTCA Ha WHTYHLINH,
SIBIITIOTCSL BECbMa ITOKA3aTeIbHBIMH, MPOSIBIISAS €T0 B3TVIAABl U OPHEH-
THpbl. C Ipyrol CTOPOHBL, B TO BPEMS €I N3yJal Qriiocourio.

Jlorutnam mommkeH ObI M30eraTh HECOM3MEPUMOCTH MEXITY 00b-
eKTaMH ¥ MO3HAIOIINM CyOBEKTOM, IMIOCKOJIBKY OJUH U TOT K€ CYOBeKT
CHadaja ompejnenseT oOBeKTHl, a 3aTeM HX u3ydaeT. lIpum 3Tom He
JTIOJDKHO OBITH CMYIIEHUS IO TIOBOAY OTCYTCTBHS TapaHTHPOBaHHOCTH
SMHUCTEMOJIOTUYECKOTO JOCTYNa K KOHCTPYKIMSAM, MOPOXKIEHHBIM pa-
3yMOM, TaK KakK 3MHCTEMOJOTMUECKUN TOCTYN 3aKII0YaeTcs TOJIBKO B
BBIBOJIE CJICCTBHIl H3 ONpPEICICHHIT .

Umerotes u apyrue BOmpockl, KOTOpBIE HE NAIOT mokos. Heobxo-
JUMO YTOYHHTH, YTO XOTEJIOCh OBl MOJYYUTh U YTO MOIy4aeTcs Mpu
MOMOIIIM HEKOTOpOro orpeneneHus. Ecim «ompenenuts» o3HauaeT
«BBIACTUTH» OJHY M3 MHOTHX CYIIHOCTEH, CYIIECTBYIOIIHUX IO 3TOTO,
TO MBIl BHOBb BIIaJJa€M B PEAJIU3M, U ONPEACICHUS HE UMEIOT HUKAaKOU
Ipyroi (QyHKINH, KPOME yKa3aHUs Ha KaKylO-TO BeIlb WM €€ ONHca-
Hus. U He BaXXKHO, MTOJTHBIE OHW WJIM HET, TOCKOJIBKY MX BCETJa MOYKHO
pacmmpuTh W yIaydmuTh. Ecnm «ompenenuTs» 03Ha4aeT «CBOOOITHO
€03/1aBaThy» (WU CO3/1aBaTh TOJBKO C YCIOBHEM HETPOTUBOPEUHUBOCTH)
B TOM CMBICIIE, YTO BCE TOJIeXkKAIee ONPEEIICHUIO IIPUOOPETAET CBOE
CyIIECTBOBAHKUE TOJBKO B MOMEHT OIPEACIICHUS U CYLIECTBYET TOJIBKO
B OIpENEJICHUY, TOr/a, KOraa TIIATEIbHO UCCIEAYIOTCS CaMU OIpee-
JieHus, OOHApYKUBAIOTCS TPYJHOCTH, HENPEIBUACHHBIE MPOCTOH OH-

S om BBITIIE, pa3nen Memodoroaeus, cTp. 72, CHOCKa 5.
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TOJIOTHYECKOW mpobieMaTukoil. BosHmKaeT, kK mpuMmepy, mpodiema
HENpPEeIUKAaTUBHOCTH.

Omnpenenenue HEKOTOPOro OOBEKTa HA3bIBAETCA HENPEIUKATHB-
HBIM, €CJIH OHO CCBUIAeTCSl HA COBOKYITHOCTb OOBEKTOB, K KOTOPOH Oy-
JIeT TpUHAJUIeKaTh U TOT, KOTOPBIH XOTenock Obl ompenenutb. Cchl-
JaThCsl O3HAYaeT MCIIOJIb30BaTh YHHBEPCAIBbHYIO KBaHTH(HKALHIO Ha
TaKoO! COBOKYITHOCTH. B 0OBIYHOI pedn Ha 3TOW OCOOCHHOCTH MPaKTH-
YeCKH HHKOTJa He AaKIEHTUpyeTCss 0co00e BHUMAHHWE, IOCKOJBbKY
OOBIYHO HE ONpEAEeNeTCsl HA YTO JAPYroe, KpoMe CYLIECTBYIOUIMX Be-
Hiel, U 4yepe3 ONpeeIEHNE OHHU JIUIIb BBICTABIIAIOTCS B ONPEIEICHHOM
ceere. Ppasza «IydlIMil CTYJEHT IPYIIIbD) ONPEAEISET HENPEUKATHUB-
HBIM 00pa3oM HEKOTOPOTO CTyJEHTa, cChljasch Ha ero rpymmy. Kornoa
ONpeAeNeHNs] KOHCTPYUPYIOT, HCIIOJIB30BaHUE HENPEIUKATUBHOIO
OIPEJIEICHUS MOKET IIOJIBEPraThCsl COMHEHHIO U OTTOPKEHUIO.

Onpenenenue HaTYpaJbHBIX YHCEN ABISAETCS HEMPEIUKATHBHBIM.
OHo opMynupyeTcsi HOCPEACTBOM 000pOTa «HAUMEHBIIIEE 3aMKHYTOE
MHOXECTBO ...», OIPEIEIIEMOE NEPECEUEHUEM BCEX 3AMKHYTBIX MHO-
KECTB, CPEIU KOTOPBIX OKAa3bIBACTCS PE3YJbTUPYIOLIEE MHOXKECTBO
HaTypalbHBIX uucesl. UToObl MOYyBCTBOBATH IMpOOJEeMy HeENpeauKa-
TUBHOCTH, HY’KHO Ha NPAKTUKE YBUIETb, I/I€ U KaK OHAa BCTPEYAETCS.
MaremaTuky, BIepBbIe CTOJIKHYBIIUCH C 3TOH MpobiemMoii, He 00paTu-
JI1 Ha Hee OOJIBIIOr0 BHUMAaHUS, TOCKOJIBKY HUKOTAA ObI HE OTKa3aJIuCh
OT IPHUBBIYHOM omepanuu 00OOIIEHHOro nepeceyeHus: MHOxecTB. Co
BpeMeHeM IpoOiieMa Mpou3BeJia BIEYaTIeHHE, TaK KaK OHa IpPOSBH-
JIaCh B BHUJI€ MHOTOYHCIIEHHBIX aHTUHOMMIA, OZHUM CJIOBOM, BCETO TOTO,
YTO M3BECTHO MO/ Ha3BaHUEM «IOPOYHBIN Kpyr». Ha HempenukaTus-
HOCTbh BO3JIO)KMJIM OTBETCTBEHHOCTh 3a BCE AHTMHOMHH, NPOTUB HEE
pemnTenbHO BeICTynua [lyankape, KOTOpBIA UMeN GOJIbIIOI aBTOPUTET
u BIMsHUE, U yoenun Paccena B ymecTHOCcTH M30exath ee. OgHaKo 00-
XOANThCS 0€3 HenpeIMKAaTUBHBIX ONpeesIeHNi BechbMa CJI0XHO, U Pac-
CeJl MyYHTENbHO, HO 0e3pe3yIbTaTHO, MBITAICS HaWTH BBIXOJ, TPoOys
pa3M4yHbIE BO3MOXHOCTH, OT PAJAMKAIBHOIO OTKa3a OT KJIACCOB JO
Pa3IMYHBIX MOMNBITOK YCOBEPIIEHCTBOBAHUM, K MPUMEPY, TPH OMOILHU
Pa3BETBICHHON TEOPUHU TUIIOB U aKCUOMBI CBOJIUMOCTH.

Tak chopmupoBaics npeduxamusuzm, SBISIOMIANACS elle OTHON
anpTepHaTUBHON (procodueit maremaruku. HyxHo BiaageTs OonbInoin
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TEXHUICCKOW M3OIIPEHHOCTHIO, YTOOBI pa3BUBATh 3TO HAMPABICHUE H
oneHuTh ero. OHO MpeanoIaraeT peKOHCTPYKIUIO YacTeld MaTeMaTHKU
C UCIIOIL30BAHUEM JIOTUKH, OoJiee ¢l1aboii, ueM OObIYHAS, U, KaK CIIE/-
CTBHE, PACCMATPUBAETCA B paMKaX KOHCTPYKTHBHU3Ma. M3-3a 3HauM-
TEITLHOTO BHUMAHMS, YIEIIEMOTO CIEITU(UIECCKOMY, TOHKOMY HCITOJNb-
30BaHUIO JIOTUKH, KOHCTPYKTHBHU3M MOT ObI OBITH TaK:K€ OTHECEH K JIO-
THIM3MY, OJTHAKO cJa0ble JIOTUKH HE B COCTOSHUM OTpeAeTuTh (yH/Ia-
MCHTAJbHBIC MaTEeMaTHYECCKUE IMOHSATHUSA, KOTOpHIE, CJCIOBaTEILHO,
JTIOJDKHBI TIOJJICKATh JIOTHYECKOW TPAKTOBKE U3 JPYTUX KOHCTPYKTHB-
HBIX HCTOYHHUKOB, KaK MbI YBHJIUM 3TO B JalbHEHIIIEM.

Hawnboiee 3HaYNTENBHBIM TPEICTABUTEIEM TIPEANKATHBA3MA OBLT
I'. Beisib, KOTOpBIN IOKa3all, KAK U B KAKOH Mepe HY>KHO pa3BUBATh
AHanu3 B MpeAUKATUBHOMN MaHepe9. B sTom ciydae HyxHO m30erartb
HeoOJAyMaHHOTO TpHMEHeHHs TeopeMbl bonpmano—BeiiepmTpacca.
[IpenukaTuBU3M ABJISIETCA XOpPOUIEH TOUYKOW 3pEHHUsI IJi1 OLEHKH TOTO,
YTO O3HA4yajao Obl B MaTEMaTUKE HCIOJIb30BAaHHE OJHON JIOTHKH II0
CpPaBHEHUIO C APYTOM.

CaMma J10THKa, CIIEIOBATEIHHO, CTAHOBUTCS OOBEKTOM HM3YYCHHUS U
pekoHCTpyKIMK. B mpornecce 3Toii paboTel 00OHApYKUBAIOTCSI HOBBIE ITPO-
OJIeMbI Pa3HOM CTEIEHH CIIOKHOCTH, K IPUMEpY, IpodiieMa OeCKOHEUHO-
ctu. CripammvBaeTcsi, y9uThIBas ee (yHIaMEeHTAIbHOE 3HAUSHUE B OTIpeie-
JICHUSIX MAaTEMATHYECKNX OOBEKTOB, SIBISETCS JIN «OECKOHEYHOCTRY JIOTH-
yeckuM noustuem? Y JlenekuHna npearnonaraeTcs, 4Yro CyIiecTBYeT XOTA
ObI 0THO OECKOHEUHOE MHOXKECTBO. Pacces1 1oiro meltajucs J0Ka3arh 3TO.
Henexnnn naxe chopmMympoBai u gokasan «TeopeMy 0 CyIecTBOBaHUH
OCCKOHEUHBIX CHUCTEM», Tpelyiaras B KayeCTBE IPHUMEpa MHOXKECTBO S
CBOMX MBICTICH U UCIOJB3Ysl apr'yMEHT, YTO €CIIU S €CTh MBICTb, a §' yKa-
3BIBACT MBICITb, YTO § MOJKET OBITH OOBEKTOM MBICITH, TO UIMECTCS (DYHKITHS
clie0BaHMsT BO MHOXECTBE MbIciel. Eciu nmokaszarenscTBo JlenekuHaa He
MPUHUMAETCS, TO HEOOXOJMMO TOCTYJIUPOBaTh CYIIECTBOBAHUE OECKO-
HEYHOr0 MHO)KeCTBa. Ecii jke cyIiecTBOBaHHE MOCTYIIUPYETCs, TO «Oec-
KOHEYHOCTB» YK€ HE KaXKETCs JIOTMYECKOW KoHieniuend. Teopuss MHO-
JKECTB CO CBOMMH aKCMOMaMU CYIISCTBOBAHHUS HE JIOJDKHA Obl OBITH Ya-

° H. Weyl, Das Kontinuum, Leipzig, Veit, 1918; urtan. nepeson I/ continuo,
o pea. A.B. Veit Riccioli, Napoli, Bibliopolis, 1977.
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CTBIO JIOTHKH, B KOTOPOH JOJDKHBI IMETHCS, camoe OOoJIbIee, MPUHIINIIBI
US| OTIPEACIICHNUS TIOHSITHI UCXOJIS U3 IPYTHX MOHSTHIA, OJTHAKO (aKTHde-
CKH JIaKE B JIOTHKE MPUILIOCH NPUHATH MPEATIONOKEHHS, 00CyKIAIoLINe
CYILIECTBOBaHHE.

Takum 00pa3oM, JOTHKa BCTPAaUBAETCS B TEOPHIO MHOXeCTB. B
CBOE BpeMs JIOTHKa HaMepeBajlach 3aKIIOUUTh B cebe TO, YTO 3aTeM
crano Teopueilt MHOXKecTB. Jlornka y ®pere Oblia JOTHKOW BBICIIETO
TopsiaiKa, K Teopueit THIOB'’, B KOTOPOI MOKHO GBLIO KBAHTH(HIH-
poBaTh cymrHocTH Jro6oro mopsaka. Cam @pere cormamancs, 4TO
NPUHIMIIEL COOMpPAaHUS W COOTBETCTBHUS, MCIOJIb30BaHHBIE [lenexuH-
oM, OBUTH OJTM3KH TI0 TyXy €T0 MPECIIOBYTOW akCHOMe (MM OCHOBHO-
My 3aKoHy, Grundgesefz) V HEOTpaHUUEHHOTO TOHUMAaHUS, U3 KOTOPOI
cnenyer antuHomus Paccena. JlenexkuHA B MPEIUCIOBUM K TPETbEMY
m3nanvio (1911) cBoero Tpyna oTMe4aeT COMHEHHs, KOTOPbIe BO3HHK-
JU B TIOCIIEZIHEE BPEMS MO TIOBOAY OOOCHOBAHHOCTH €0 MOCTPOCHHUSI.
SIcHO, uTO OH TOApa3zyMeBaeT NMpobIeMbl TeOpUH MHOXKecTB. Ero Bepa
BO BHYTPEHHIOIO TAPMOHHIO Halllel JIOTHKH, OJHAKO, HE MOIIATHYJIACH.
OH 3asBIsS€T, 9TO MOCIEIYIOIINEe CTPOTHE UCCIEA0BAHUS CITOCOOHOCTH
HAIIEeTo JyXa cOo37aBaTh HOBBIE OIPE/IeNIeHHbIE CYIIIHOCTH, OMUPAsCh Ha
ONpEACICHHBIE DJIEMEHTHI, MO3BOJIAT MPAaBUIBHO OLIEHUTH €T0 TPY.
OTO mpeAcTaBIAETCS HU Ye€M MHBIM, KaK elle OJHUM CII0COOOM BhIpa-
KEHHsI YBEPEHHOCTH, YTO TEOpUS MHOXECTB OyJIeT NpUBEICHA B CH-
cTeMy HajajexamuMm oOpazoMm. B To Bpems akcuomsl Llepmeno Obuim
coBceM HenaBHO (B 1908 romy) mpemioKeHbl U UMb HaYMHATH (op-
MHPOBAaTh BCEOOIIN KOHCEHCYC BOKPYT ceOsl.

Teopusi MHOKECTB UMEET CEroAHsI (POPMYJIHUPOBKY, KOTOpas MpH-
HUMAaEeTCsl OOJIBIIMHCTBOM MaTeMaTHKOB, MOCKOJIBKY MpPEACTaBIIsETCS
JUTSE HIX UMEHHO MaTeMaTH9YEeCKON TeopHel, YTO OOBSICHIET, BO3ZMOXK-
HO, C OJTHOW CTOPOHBI, e¢ MpU3HAHHE KaK (yHIaMEHTaJIbHO’, OCHOBO-
MoJIararoleil TeoOpuu, a ¢ Apyroi — NoJo03peHue B TOM, YTO OHA HE SIB-
JISIETCSI IOTHYECKOI Teopuen.

' Mo moBoxy cucremsi dpere u Teopuu THoB cM. W.S. Hatcher, Founda-
tions of Mathematics, Philadelphia, Saunders, 1968; uran. nepeson Fondamenti
della matematica, Torino, Boringhieri, 1973.
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Te, KTO YTBEPXKIACT, YTO MaTCMaTHKa pa3BUBAJIaCb W OOJDKHA
pa3BUBATLCA B paMKaxX TCOPUU MHOXKCCTB, MPCACTABIIAIOTCA, B IICJIOM,
HaCJICIJHUKaMM JIOTHIIU3Ma.

Bce 3HaroT, 4TO JIOTMIM3M BEPEH HANOJIOBUHY. [IpaBuiibHA B HEM HJCHTH-

(buKaIys MaTeMaTHKU C TEOPHEH MHOXKECTB... OIMMO0YHO SABISETCS €ro dIHCTe-
11
MOJIOTHS .

ONUCTEMONIOTHS JIOTHIM3Ma He OomKnOoYHa, a, CKopee, HaXOIUTCs
B TIOJIBEIIEHHOM COCTOSIHMM. PaziuunMe Mexjy JIOTUKOM M Teopuei
MHOECTB COCTOUT HE CTOJBKO, MOXET OBITh, B (PaKTHUECKOM COAEP-
JKaHWW aKCHOM, CKOJIBKO B MX BBIOOpPE, KOTOPBI HE SIBISICTCS JIOTHYe-
CKHM, ITOCKOJIbKY OH ONIIOPTYHHCTHYECKHHA. OrpaHU4eHNsI aKCHOMBI V
KaXXyTCS TMPOAMKTOBAHHBIMH YHCTO INParMaTHYECKUMHU COOOpaskeHus-
MH, KOTOpbIe NMPU3BaHbl 0OONTH MapajoKChl (Aake B TEOPHSX, MOJTHO-
cThio ommuuHEX ot ZFC, Kkak, Hanpumep, y Kyaita'?). Bee npencras-
JseTCsT MHBIM 00pa3oM Ui TeX, KTO BEPHUT B KyMYJIATHBHYIO Hepap-
XHIO, HO OHH SIBJIIOTCS TUIATOHUCTaMHU.

Kpome Toro, MaTemaTiueckasi TEOpHs MHOKECTB C(HOPMYIHNPOBa-
Ha B JIOTHKE TEPBOT0 MOPAIKA, U MPUCYTCTBYET PEHOMEH pelsITUBH3MA
Mojenei. OTo Takke sBIsSeTcs MpodIeMoil, KoTopasi KacaeTcsl onpese-
JIeHnH, pobiemMoil equHCcTBeHHOCTH. Dpere mojaral, 4To Mpu OTCYT-
CTBUH €ITMHCTBEHHOCTH aKCHOMBI HE MOTYT NMPEABSABIIATH ONpPEeTeHUs.
OnpenenuTs Takoe MOHATHE, KaK «YHCII0» WIN «KOHTHHYYM», O3Hada-
eT J1aTh OMNpeelieHrne, KOTOpoe UMeNIO Obl OJJHY €AMHCTBEHHYIO peali-
3alHI0, €CJIH PACCMATPHUBAETCSA CEMAHTHYECKOE COOTHOLICHHE MEXIY
onpenenstoneil GopMyIoi U TeM, 94To ompeeNeHo. B moruke mepBoro
MOpsIIKa HET KaTeTOPUIHBIX TEOPHH (TO €CTh TCOPUH C OMHOU €IHH-
CTBEHHOW MOJIENbIO) 32 MCKIIOUYEHHEM HECKOJBbKMX OaHanbHBIX. Ecim
KaTerOPUYHOCTH SIBIISICTCSA LEJIBIO, TO HEOOXOOMMO HCKaTh KaKylO-TO
Ipyryio jgoruky. Kak yxxe ObU10 cka3aHO, TOJIBKO JIOTHKa BTOPOIO IO-
PsiIKa WIM BBICLIETO IOPSAKA MOIJIA Obl, K&KETCsl, 00eCIeYnTh eArH-
CTBEHHOCTh TaKUX CTPYKTYp, KaK HaTypajbHbIE YKCIIa WIN KyMyJISATHB-
Has uepapxus. CTOpPOHHHUKH JIOTUKU MIEPBOTO MOPSAIKA BO3PAXKAIOT, YTO

""'N.D. Goodman, Mathematics as an Objective Science, yixe 1HT.
"2 ' W.0. Quine, New foundations for mathematical logic, in Amer. Math.
Monthly, 44, 1937, pp. 70-80.
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peub uaer o0 WILTIO3UH, OOYCIIOBICHHOW 3aMKHYTOCTBHIO TEOPETHKO-
MHO>KECTBEHHBIX TIOCTPOSHHM, CKPBITHIX B TIOJJOOHBIX TaK Ha3bIBAEMBIX
norukax. [lo maenuto KyaliHa, Tornka BTOpPOTO MOpSAIKa €CTh 3aMac-
KMPOBAHHAs TEOPUs MHOXECTB, «BOJK B oBeubel mKype»' . C apyroii
CTOPOHEI, (DOPMYJIMPOBATH TEOPHIO MHOXKECTB B JIOTHKE BTOPOTO IIO-
PsIKa KaK-TO HEECTECTBEHHO (TEOPHHU KJIACCOB HE SIBJISIOTCS MOIXO0.s-
LIMMHU 3aMEHUTEISIMH, TaK KaK CBOAMUMBI K JIOTMKE NIEPBOTO MOPSIKA).
Takoll mMoxxox HE OYeHb HPABUTCS MaTeMaTHKaM, MOCKOJBKY HY>KHO
W3ydYaTh YTO-TO HEMAaTEMaTHIECKOE Tiepe]l HadyauoM paOoThI.

MoXHO MpoAOIKATh MpeaiaraTh MCIPAaBICHHBIA JIOTHIM3M, OJI-
HAKO WCHPABUTH JIOTHIM3M O3HAa4yaeT Ha MPaKTHKE PEIIUTh W HAUTH
coryiacue Mo IMOBOAY TOTO, YTO MPENCTABISET COOOW JIOTHKA. AJbTEp-
HATHB HE TaK YK MHOTO, M HU OJJHa U3 HUX HE CKIIOHSET B CBOIO MOJIB3Y
OOJBITMHCTBO MHEHUH CHEIMAINCTOB. TpyaHOCTH, BcTpeucHHBIE Dpe-
re u Paccenom, moka HeIpeoa0IMMEI.

P. Kapuamr mompo6oBai u30eXaTh UX, MPEIIOKHUB JTOTHITUCTCKUAN
noaxon'* B Kenurcbepre Ha CHMIIO3HyMe 110 OCHOBAHHAM MaTEMATHKH
B 1930 roay npu OTCYTCTBUM APYTUX OCTABIIMXCSA B KUBBIX U aKTHUBHO
paboTaroImnX CTOPOHHUKOB JIOTHIHM3MA. TaM OH NPOKOMMEHTHPOBAI
IBa Te3uca Jiorunu3ma. lIepBblii — 4TO MaTeMaTH4ecKue KOHLEMLUU
MOTYT OBITh BBIBEICHBI U3 JIOTHYECKHX MOHSATHH MOCPEICTBOM SIBHBIX
ompenesneHnd. BTOpoil — 4To TeopeMbl MOTYT BBIBOJHUTHCS M3 JIOTHYE-
CKMX aKCHOM IIOCPEICTBOM YHCTO JIOTMYECKHX BBIBOZIOB. [locie 00-
CYXK/ICHUs pa3IMYHbIX TPYTHOCTEH W MOMBITOK WX perieHus KapHam
OTMETHJI OJIM30CTh MPOTrPaMMBl KaK ¢ WHTYHIIMOHU3MOM, B OTKa3e OT
AKCUOMATUYECKUX OTpEJICNICHHI, TaKk U ¢ (OPMaIH3MOM, B TOM CMBbIC-
Jie, 9T0 (PMHATBHBEIM PE3yIbTaTOM JIOTHITN3MA JOJDKHA OBITH (hopMaltb-
Hasl CHCTeMa, IpWYeM Takas, YTO OMpPEENCHUS W BBIBOJIBI MOTJIA OBl
OBITH OCYIIECTBIICHBI BHYTPH Hee. YUHThIBas oOmme B3rmsaasl KapHama
HA TIPUHIMI TOJEPAHTHOCTH' ~, TO €CTh HA BO3MOXHOCTH CBOGOIHOTO
BEIOOpA JIOTUKY TPHU yCIOBHUH SIBHOW JEKIApalliy CIEeaHHOTO BBIOOpA,

B w.0. Quine, Philosophy of Logic, Englewood Cliffs, Prentice-Hall, 1986,
ch. 5.

" R. Carnap, Die logizistische Grundlegung der Mathematik, in Erkenntnis,
2, 1931, pp. 91-121, Ha anrnmiickom B P. Benacerraf, H. Putnam, Philosophy of
Mathematics, yxe uut., pp. 31-41.

PR. Carnap, Sintassi logica del linguaggio, yxe mur., §17, pp. 88 ss.
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MOJKHO CKa3aTh, YTO JIOTHIIM3M C TE€X TOp CTall HEKOTOPOH pa3HOBU/I-
HOCTBIO (popManusma.

Cerogas ectb GMIOCO(BI M JIOTHKH, KOTOPhIE OOBSABISIOT ceOs
HEOJIOTULMCTAaMH U IBITAIOTCS pean3oBath nporpammy Ppere. [ena-
10T OHHU 3TO MEHee aMOUIIMO3HBIM 00pa3oM, OTaBas cede OTUET B TOM,
YTO MOKHO CJIeJIaTh, @ YTO HEBBIMOJIHUMO, KaK ObUIO JIOKAa3aHO paHee.
®pere KCHIONB30BaI HECOCTOSATENBHYIO aKCHOMY V, 4TOOBI BBIBECTH
NPUHIIMII, COTTIACHO KOTOpoMY «Juis AByX koHuenuuid F u G uucno F
pasHo unciay G Torja M ToJbKO Torda, korna F u G umeror ogHy u Ty
e MOIIHOCTB», T ATO MOCIEJHee MOHATHE ObUIO OmpeiesieHo 0e3
WCIIOJIb30BAHUSI YHCEII, B TEPMHHAX COOTBETCTBHA. 3 3TOrO MpHHIM-
na, Ha3BaHHOTO NprHUIUIOM FOMma, dpere BHIBOIUIT BCIO apU(PMETHKY B
paMKax TOTo, YTO CETOJHS OIpEJelNseTCs KaK HeNpeAnKaTUBHAS JIOTH-
Ka BTOpOro mopsjka. [TaBHAs Wies HEOJOTHICTOB COCTOHUT B TOM,
9TOOBI BHOBB TIPEIUIOKUTE MOAO0HYIO IOCTAHOBKY MPOOJIEMBI, OTTa-
KHBasiCh OT mpuHIUNa KOMa. DTOT MPUHIMIT HE SIBISETCS JIOTUYECKOM
UCTHHOW M HE MpEeACTaBiIsIeT COOOH ompenesieHHe MOHATHUS YKCia, HO
MOJKET ITIOHUMATbhCSl KaK 00bACHeHUe TIOHATUSI PaBEHCTBA MOLIHOCTEH.
Ecnn 310 00BsSICHEHHE MOXKHO CUMTaTh AHAJMTUYECKUM, KaK OHH, C
YUETOM HEKOTOPBIX HIOAHCOB, JAyMalOT, TO, BO BCAKOM ciydae, peau-
3yeTcs Lellb JIOTUIM3Ma B OTHOIIECHUH JJOKa3aTeJIbCTBA aHAIUTHYHOCTH
apupmetnku. COMHEHHsI KacaroTcsi, Kak OOBIYHO, MCIOJIB30BAHUS JIO-
THKH BTOPOTO MOPsAKa 1 HEOOXOANMOCTH, B JIIOOOM Cilydae, MprUMEHe-
HUS HEKOTOPOH (HOpMBI a0CTpPaKIUK, KaK 3TO OOHAPYKUBAETCs, K TPH-
Mepy, B npuHiumine FOma. Jlaxke ecnu 3ta ocoOeHHast aOCTpakius HeE
SIBJISIETCSI IPOTUBOPEUNUBOM B OTIIMYME OT aKCUOMBI V Dpere, TO HE CO-
BCEM IIOHATHO, KaK €CTECTBEHHBIM 00pa30M pa3rpaHUYMBATh 3aKOHHBIE
aGCTPaKIHH OT OMACHBIX .

C npyroél CTOPOHBI, MPUCYTCTBYIOT TaKXKe TE€, KTO YTBEPXKIACT,
YTO HET HUKAKOW HEOOXOJMMOCTH CracaTh JIOTHIU3M, MOCKOJBKY OH
ABJsieTcss omuOoYHOH unocodueil. DTo TeueHue, K NpUMepy, HE OT-
BEYaeT NPUHLUUITY OOBEKTUBHOCTH, TaK KaK IIPU3HAET, YTO MaTeMaTHKa
COCTOUT W3 HMCTUH, HE 3aBHCALIMX OT CYOBEKTHUBHOH IEATEIBbHOCTH,

' Cm. S. Shapiro, Talking about Mathematics, yxe wurt., ch. 5, pp. 113118,

0 pabotax Takux aBTOpoB, kak Crispin Wright, Neil Tennant u apyrux. Cmortpu

Takxke moabopky mo treme B M. Schirn, The Philosophy of Mathematics today, yxe
LIHT.
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OJTHAaKO HE MOABOITUT MOJI 3TO HEYTO OOBEKTUBHOE, K YeMy OBbI 3TH HC-
TUHBI OTHOCUIUCH. OTTAJIKUBASICh OT OMpPEAESICHUH, [I0Iy4YaeM B UTOTe
YICTO JIOTHYECKHE MCTHUHBI, KaK TOro TpedyeT Ha3BaHWE, KOTOpHIE 3a-
BUCAT JUIIb OT BHYTPEHHEH, B KOHEYHOM CYETE, CHHTAKCHUYECKOU
CcTpyKTyphl. KpuTuka ynpekaer JOTULH3M 3a TO, YTO OH TaKOB, KAaKUM
OH U JIOJDKEH OBITB.

IIpennonaraercs Tak:ke, 4YTO IMOCIEIOBATENbHBIA JOTULUCT IO0JI-
JK€H MCII0JIb30BaTh TOJIBKO JOTHKY JUI YCTAHOBJIEHUS MaTEMAaTHYECKUX
HCTHUH, OJTHAKO «KaX bl MaTEMATUK 3HAET, YTO €r0 JIy4IIUH pPe3yJIbTaT
0azupyeTcs He Ha YUCTOM PACCYXKICHUH, a Ha HEKOTOPOM XapakTep-
HOM BHJI€ 03apEHHs, KOTOPBIA OH Ha3bIBaeT «MHTyHIHENH». CI0BO «UH-
TYHIUS» OTHOCHTCS K CHOCOOHOCTH TIOCTHTaTh CBOMCTBa CTPYKTYPHI,
KOTOpHIE OH IIOKA HE B COCTOSHHMH BBIBECTH»''. DTa KPUTHKA BEChMa
IIOBEPXHOCTHA. J[axke He yYUTBIBasI TO, YTO YK€ OTMEYAIIOCH I10 TOBOLY
IJJATOHHU3MA U Kacajloch HEOJHO3HAYHOTO BOIPOCA COOTHOILUEHUS HH-
TYULUU U IeTyKLIUH, MOKHO CKa3aTh, YTO OHA PUCYET HEMHOI'O MeXa-
HUYecKoro joruuucta. OH MOKET NPUHUMATh TO, YTO HESIBHBIE CBOM-
CTBa B OIpPEACICHUU HEKOTOPOrO MOHSATHUS OTKPBIBAIOTCS MOHEMHOTY,
BCETJa 3a CUET BBIBOJA, HO, B TO K€ CAMOE BPEMsI, MOKET OCTaBJISTh
LIMPOKUH TPOCTOP AJIsl CaMbIX pa3HOOOPa3HBIX IBPUCTUUYECKUX CTpaTe-
I'Hi, KacaloUIMXCs TOrO, KaK BHIOMPAaTh CBOMCTBA AJISl M3YUYCHUS H, Be-
POSITHO, Bepu(UKAIMK, KaK MOXXHO MOIBITAThCS MPEIBOCXUTUTH pe-
3yJbTaT KaKOro-TO JOKa3aTEeNbCTBA M JAPYTMX ITOXOKHUX TMOUCKOBBIX
paboT, KOTOpBIE SIBJISIOTCS LEIHKOM CyOBEKTHBHBIMH W TaKOBBIMH
MPUHAMAIOTCS HECMOTPS Ha OTJIMYHME OT OOBEKTHBHOM JIOTMKH, KOTO-
pasi, B U'TOTE, OJDKHA OBl BOCTOPKECTBOBATS.

" N.D. Goodman, Mathematics as an Objective Science, yxe 1HT.
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HampaBienue, KoTopoe ocrapuBaeT y IUIATOHW3Ma 3BaHHE CaMOi
mobumoin MaTeMaTHKamu Quiocoduu, HazeBaercs: GopmanuzmoM. OH
TIpETEeH/yeT, HI MHOTO HY MaJjlo, Ha pa3pelieHue BCeX mpobiem :

i cpenHero MaremMaTuka, KOTOPBIN JKeJlaeT JIMIIb BEpUTh, UYTO ero pabora
UMeeT NMPOYHOE OCHOBaHHWE, HAaHOOIee MPHUBIECKATEIHLHBIM BEIOOPOM IPEACTABIIS-
€Tcsl TOT, KOTOPBIH M03BOJISIET U30€XkKaTh Pa3HOOOpa3HbIX TPYIHOCTEH, oOpalasch
K mporpamme ['unp06epra. MaTtematuka paccMaTpuBaeTcs Kak ¢popMaibHas Urpa, u
0CTaeTcs JIMIIb €IMHCTBEHHOE OECIIOKOMCTBO MO IOBOIy HEMPOTUBOPEYNBOCTH.

HeGonpmas Takas mpobimema. dopmanms3Mm, OTHAKO, HE CTOUT
BOCHpI/IHI/IMaTI) JINIIb KaK OTCTYHJICHI/IC HCpCII pr,Z[HOCTSIMI/I. MO)KHO
MPUHAMATH €r0 M0 yOeXKISHUSAM, UCXOMS LEIUKOM M3 0Jarux Hamepe-
Hui. Tak u OBUIO B MEPBBIX 3asABICHUSIX (OPMATTUCTOB JCBATHAAIATOTO
Beka. K mpumepy, ®@pere npuiiiock MojJeMHU3UPOBaTh C MOAOOHBIMHU
MO3UIUSIMHA, KOTOPBIC MCIOIh30BAIM KIACCHYECKOE CPaBHCHHE Marte-
MaTHKH C UTPOU B IIIAXMAaThI:

(I)opMaanaﬂ KOHICTIUA 4YUCJIa YCTAaHABJIIMBACT MCHEC KCCTKHUE OrpaHU4C-
HHSL, YeM JIoruyeckast Kouuenuust. OHa He U3y4YaeT CYIIHOCTh U 3HAYCHUC YHCE, a
UCCIeyeT UX NMpUMEHeHHne B apudmernke. Apupmerura xe s GopmaapHON
KOHLETIUH €CTh UIpa ¢ CUMBOJIAMH, KOTOPbIE, HAI0O OTMETHTb, SIBISIFOTCS ITYCThI-
MH. DTO 3asIBICHHE O3HAYAET, YTO UM (B UTPE MOJ HA3BAHUEM «BBIUYHCIICHHS») HE
NPHHAUISKUT HUKAKOE JPYroe COACPKAHUE 32 MCKIIFOUYCHHEM TOTO, YTO JOJDKHO
OBITh IPHCBOCHO C YYCTOM HX MOBEACHHS B CBSI3U C OMPEICICHHBIMH IIPABIIAMHE
B3aMMOOTHOUICHXH (IIPaBUIAMH UIPbI). AHAJIOTHYHBIM 00Pa30M IMIAXMATHCT HC-
noie3yer cBou (urypsl. OH NPHUCBAMBAEeT UM OINpPEACICHHbIE KauecTBa, KOTOPBIS
OTIPECTSAIOT MX TIOBEICHUE B UIPe, a QUTYPHI SBISIOTCS JIMIIb BHEIIHUMU CHMBO-
JaMy 3TOro mnopeacHus. KoHeYHO, MEXIy IIaxMaTtaMd M apu(pMETHKOH HMeeTCs
BaKHOE pasnuuue. [IpaBuia Imaxmar sBISFOTCS IPOM3BOJBHBIMH, TOTa KaK CH-
cTeMa mpaBui apuMETHKH 00pa30oBaHa TaKUM 00pa3oM, Y4TO YKCIIA MOCPEICTBOM

"' P.J. Cohen, Comments on the foundations of set theory, yixe IHT.
?J. Thomae, nuTHpoBaHo U3 dpere, CM. CIETYIOIYIO CHOCKY.
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MPOCTHIX aKCHOM MOTYT OBITh HPUBE/ICHBI B COOTHOLICHHE ¢ HEKOTOPHIMH MHTYH-
TUBHBIMH HCTHHAMH, OTKYyJla CJIEIyeT, YTO OHM OKa3bIBAIOT HAM CYIIECTBEHHYIO
YCIIyTy B TIO3HAHUH TPUPOJIBL.

3
OtBer (I)pere TAKXKC MOXXHO CUHUTATh KIIACCUYCCKHUM !

Bompoc B nienom sicen. Yem otiimuaercst popManbHas apupMeTHKa OT HaCTO-
sier, nmpoctoit urpel? Tomd (J. Thomae), oTBeuass Ha 3TOT BONPOC, OTIPABISET
HAC K ycJyre, KOTOPYIO OHa MOYKET 0Ka3aTh B OOBSICHEHUH MPUPOABL. DTO MOXKET
OCHOBBIBATHCA TOJIBKO Ha TOM, 4YTO 4YHMCJIa KOC-YTO 3HayaT, Toraa Kak (bl/ll"ypbl B
[raxMarax, HalpoOTUB, HE 3HaYaT HUYET0. DTO MOXKET OBITh €ANHCTBEHHOMN MPHYH-
HOH, 10 KOTOPOW apu(MeTHKe MPUIHCHIBaeTCs Oojbliee 3HAYCHUE, YeM Iaxma-
TaM. Bee To, onHako, 4TO ompenesnseT Takoe pasiaudue, A1 ToM? HaXoJQUTCs BHE
apu(METHKH, TO3TOMY OHA 110 CYTH CBOEH MMEET TOT K€ PaHT, YTO U LIaXMaThl, U
JIOJDKHA OBITh Ha3BaHA CKOpEE MCKYCCTBOM HIIM MTPOi, yeM Haykod. HecMoTpst Ha
TO, YTO YWCIIOBBIE CHMBOJIBI YTO-TO OOO3HAYAIOT, IO MHEHHIO TOM3 BO3MOXKHO
a0CTparupoBaThCsl OT ATOTO CMBICNIA M CYUTATh UX MPOCTO (HUTypaMu, KOTOPHIMU
MaHMITYJIUPYIOT Ha OCHOBE HEKOTOPHIX NpaBwil. Eciii BHOBb BEPHYTHCS K 3HAYe-
HUSM, TO MIMEHHO B HUX IIPpaBUJIa HAlUIA ObI CBOE OCHOBAHME, HO 31€Ch 3TO MPOUC-
XOJMT, TaK CKa3aTh, 3a Kynucamu. Ha cuene ¢opmaibHOi apuMETHKH HE IaHO
HaOI0AaTh HUYETO U3 BCETO 3TOTO.

B Bo3paxennsax ®pere comepkutcs Bcs mpobiemarnka (opma-
au3Ma. DTa MO3MIHs OTBEPraeT TO, YTO MaTeMaTHKa MpPE/ICTaBIIeT CO-
00ii 3HaHNE O HEKOTOPOM PeaNbHOCTH, U paccMaTpUBAET ee Kak Ooiee
ONM3KYIO K YHCTO JCAYKTHBHOW U UTPOBOM JesiTeIbHOCTH. OTCYTCTBHE
3HAUYEHHMS HE OCTABJISET ONIOHEHTOB PABHOIYIIHBIMHY :

IIpeactaBum cebe, 4TO MBI crpammyBaeM (OpPMaNUCTa, B YeM, IO €ro MHe-
HMIO, 3aKITI0YAETCS CMBICT OCHOBHO# TeopeMbl apudmMeTnkn’. Bl OH mocieioa-
TENBHBIH (POPMANHCT, TO TOIDKEH OTBETUTH, YTO CaMa 1o cebe TeopeMa He MMeeT
HHUKAKOro cojepskanus... OllylieHne, 4To OHAa UMEET KaKoe-TO COJEpKaHue, Ipo-
UCXOAMUT OT (haKTa, YTO TEOPEMa UrPAET BIIOJIHE OIPENEICHHYIO POJb B Pa3INUHbIX
¢opmax AesITENBHOCTH, B KOTOPbIE MBI BOBIEYEHBI. DTO KaK MO3HLUS, KOTOpas
9acTO BCTpedaeTcs B mraxmarax. Ecam MblI magum Gojiee TOUHOE OMHCAHUE HAIIHX

' G. Frege, Grundgesetze der Arithmetik, Jena, Pohle, 1893—1902; wactuu-
HbIl utan. nepeson I principi dell’aritmetica (1893-1902), B Logica e aritmetica,
yKe IHMT., pp. 534-535.

*N.D. Goodman, Mathematics as an Objective Science, yxe IHT.

* Kakioe 9HCII0 PA3IOKAMO SIMHCTBEHHBIM 00Pa30M Ha MPOCThIE MHOMKH-
TN [NIpUM. aBTOpal.
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JIEHCTBUI C CUMBOJIaMH, K IIPUMEPY, TPEACTABISAS HEKOTOPYIO OCOOCHHYIO (op-
MaJbHYIO CHCTEMY, KOTOpasi KOOQU(MHIUPYET YaCTh MATEMATHKH, TOra MBI Oyaem
B COCTOSTHHHM JIaTh ¥ TOYHBII OTYET O POJIM OCHOBHOI TeopeMbl apu(MEeTHKH. MBI
CMOTJIH OBl IPUBECTU OJTHO HJIM HECKOJIBKO (POPMATBHBIX TOKA3aTEIbCTB TEOPEMBI
B HAIlleH CUCTEME W JaTh MPUMEPhl IPUMEHEHUsI TEOPEMBI B I0Ka3aTEIbCTBE JIPY-
rux. ns popmanucTa, ogHAaKo, TeopeMa HE MMEET HUKAKOro 3HAUYCHHS 3a Mpejie-
JIaMH TOW POJIH, KOTOPYIO OHA UTPACT B HALIMX ACUCTBHUsIX ¢ cumBoinamu. OHa He
SIBJSIETCS  YTBEP)KACHHEM OTHOCHTEIIBHO HATYPaJbHBIX YHCEN, IOCKONBKY IS
(bopMaiicTa He CYyNIECTBYIOT OOBEKTHI TAKOTO POJIA.

B sToM oTphIBKE B 00IIMX YepTax oOprcoBaHa U MpumnucaHa Gop-
MaJIUCTy TeOpus 3HaueHUs (pOJib, HTpaeMasi B Pa3IMUHbIX opMax nes-
TEJIBHOCTH, B KOTOPBIX MBI 3aHSTHI), IPOTUB KOTOPOI HE BO3paxai Obl,
K TpuMepy, BUTTreHIITelH, ecii OTpaHWYUTHCA TOJBKO OJHHUM HMe-
HeM. MareMaTHKH, KOTOpBIE pacCyXaaloT Ha (GuiIococKkue TeMbl, He
BCEr/la XOpOIIIo 3HAKOMBI ¢ MX pa3HooOpazueM u TinyOnHol. B manHOM
cinydae Hukonac ['yaMaH npencTaBiseT MO3ULUI0, KOTOPYIO OMMCHIBA-
eT KaK a0CEHTEHCTCKYIO, WX MO3UIHI0 T00POBOJIBHOTO OTKAa3a, MO OT-
HOIIEHUIO K 3HAUEHHUIO, MOCKOJBKY IOJIaraeT, YTO 3HAYEHHE MOXKET
OBITH IOCTUTHYTO JIUIIH pe(epeHITHaTEHBIM 00Pa30M.

MokHO BBIACINTH, IO KpallHeW Mepe, 1Ba MOMEHTa B paborte ¢
¢dopMmanbHOil cuctemoi. llepBelii — MeXaHMYECKWH, CJIETON BBIBOJ
BHYTPHU CHUCTEMBI Ha OCHOBE MPaBUJI 3TOM cuctemsl. Bropoit — moctpo-
€HHE CaMOH CHCTEMBI, BBIOOD S3bIKa, AKCHOM M MPaBHJI, KOTOPBIE yCTa-
HaBJIMBAIOT TPAHHIIBI BO3MOXKHBIX BHYTPEHHHX CHMBOJIMYECKUX JIEH-
ctBuil. He sicHO, pazmensier i (hopMaircT 3TH MOMEHTHI, U, €CIIH 3TO
TaK, TO KaKOW W3 HUX TpeAcTaBisieT coboit maremaruky? OHa Moria
OBl OBITH CKOpEEe COBOKYITHOCTBIO HACTOSIIUX M OYIYIIHX CHCTEM, YeM
JIeSITENIEHOCTBIO MO BBIBOJLY BHYTPH HEKOTOPBIX U3 HUX.

CymiecTByIoT pa3nuuHble Bepcuu ¢opmanusma. Hekxoropwie
YTBEPKAAIOT, YTO HEMPOTHBOPEUMUBOCTD SBJISIETCS €IMHCTBEHHBIM HE-
00X0MMBIM CBOMCTBOM (popMabHOU cucTeMBbl. OIHAKO, TPUHUMAS BO
BHHMMaHHE BTOPYIO TeopeMy | €xemnsi 0 HEMoJIHOTE, OHAa HE MOXET OBIThH
JIOKa3aHa BHYTPU CHCTEMBI, €CIIH CHCTEMa KOJTUGHUIIUPYET JOCTATOYHO
OoraTyro uyacTb Marematuku. s mareMaTHWKa, KOTOPBI paboTaer
BHYTpH (OpPMalbHOW apupMETHKH, AOKA3aTEIbCTBO €€ HENpOTUBOpE-
YHBOCTH BBICTyIIAaeT KaKk HEMaTeMaTH4YeCKOe J0Ka3aTelbCTBO, BHEIIHEE
K 9TOH CUCTEME.
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Hpyrue Bepcun GopManu3Ma He TPeOYIOT Aa)ke HEMPOTUBOPEUH-
BocTH. BBI00p cuctemsl nmponsBosieH. COpeBHOBaHHE MEXIY CHCTEMa-
MH pa3pelaercsi, BEpOSATHO, Pa3IMYHBIMH BHELIHUMH KPUTEPUSIMH
ycnexa (Ipeanonaraercsi, 4To0 MX MOXKHO OINPEIENUTh) WM BHYTPEH-
HUMH, TaKHUMH, KaK TEXHUYECKasl CJIIOKHOCTb WM KpacoTa MaHMITYJIH-
pOBaHUsI, T.€. KPUTECPHUSIMH, KOTOpPBIC OMATH-TAaKd HE SIBISIOTCS Mare-
MaTHYECKHMHU.

Hepemennoi mpobiemMoli Bcex Bepcwit Gopmanm3mMa, yTBepxkmaa-
IOLINX, 4TO (pOpManbHBIE CUCTEMBI M ecmb camMa MaTeMaTHKa, a He
TOJIBKO €€ npedcmasienue, 0OCTaeTcsi 000CHOBaHME MPUMEHUMOCTH Ma-
TEMaTUKH, YTO BCKpPBIBAaETCS yKe B AucKyccuu mexay Ppere u Tomd.
[IpuMeHnMOCTh TIPOSBISETCS KaKk HEBEPOSTHAs yJada, HEBEPOSITHOE
CTeYEHHE O0CTOSTENBCTB, COCTOAIIECE B TOM, UYTO CUCTEMBI, C KOTOPBIMH
MBI MIPEIIIOYNTAEM UTPaTh (10 ICTETHUECKUM MPHYHUHAM, TPaJUIHOH-
HBIM WM OPYTUM), OKa3bIBAIOTCSl TAKXKE MOJIC3HBIMH U BBICOKOA(deEK-
tuBHBIMH. [IpaBaa, u npyrue gumocoduu He TydmuM 00pa3oM 00bsC-
HSIIOT 9TO, XOTSl HEKOTOPbIE U3 HUX U NPETeHAYIOT Ha 3HAHUE OTBETA.

Jloruumsam 3asBIsLI, YTO PEUIMIT MPOOJIeMy NPUMEHUMOCTH MaTe-
MaTuku. [Ipenmnonoxum Takyro HENOo4YKy BBIBOJIA, YTO €CIM Ha CTOJE
€CTh CeMb SI0JIOK U IMATH IPYII U HET HUKAKUX JPYTUX (QPYKTOB, TOT/IA
Ha CTOJIe €CTh JIB€HaAUaTh (PyKTOB, U JOIyCTUM OOOCHOBAHUE 3TOTO
BEIBOJIA TIPH TIOMOINU paBeHcTBa 7+5=12. TpyAHOCTH COCTOUT B TOM,
9TO 7 €CTh MM OJHOTO YHCIIA, HMJIM TaK JTyMaeTcs, TOrJa KaK «CEeMb)
€CTh MpeIuKaT MHOXECTBa s0JIOK, Haxosamuxcs Ha croje. ®pasbl u
(dbopMysia He CTBIKYIOTCS Mexay coboit. [lo mHenuo ®pere, ogHako,
YICIIOBOE TIPHCBOCHHME HUKOTNA HE SIBISIETCS MPUITMCHIBAHWEM dYHCIIa
00BEKTY WJIN COBOKYITHOCTH OOBEKTOB, a CKOPEE SBJISIETCS] IPUCBOCHU-
eM uuncia noHsTuto. «Cemb 070K Ha cToyey» yTBepxkaaeT Num(A)=7,
rae A ecTb MOHATHE «A0JIOKH, Jexallue Ha cToje». Takum o0pazom,
YHCIIO SBJISICTCSA HE TIOHATUEM, A TIOHSITHEM MOHATHS, KaK H U3JI0)KEHO B
onpenenenun Opere. Teneps 7 U 5 NOABISIOTCS YK€ B NEPBBIX MPEA-
MOCBUTKAX, M BBIBOJ] IOCPENCTBOM 7+5=12 ciemyer Jerko U KOPPEKTHO
B JOrHueckoii Mmanepe’.

® M. Steiner, B The Applicability of Mathematics as a Philosophical Problem,
yKe LHUT., yTBEpXKIaer, 4to dpere mpaB, CYNTAsi MOJHOCTHIO YAOBICTBOPHTEIb-

HBEIM CBOE pELIEHHE.
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Bormpoc apudmernyeckux npuiioKeHU ObUT PACCMOTPEH C TOYKH
spennst popmammsma X. Kappu (Haskell Curry)’, 3akmounBumm, dato
mpobiem HeT. B kaxmoit ¢dopmanbHO# apudmerndyeckol cucreme
UMEIOTCs TpaBuia Juis 3((EKTUBHOTO T€HEPHUPOBaHUS HYMEpalloB, K
npuMepy, MOBTOPEHHE NPOM3BOJBHBIM 00pa3oM 3alucd 3HaKa |.
YTBepKAeHHE, YTO HEKOTOPOE€ MHOXKECTBO HMMEET OIpPEesIEHHYIO
MOIITHOCTb, 03HAYaEeT, YTO 3TO MHOKECTBO MOXKET OBITh IIOCTABICHO BO
B3aMIMHO-OJHO3HAYHOE COOTBETCTBHE C HaYAIBHBIM CETMEHTOM ITOCIe-
JIOBATENbHOCTU TAKUX 3HAKOB. DTO YTBEPKICHUE, ECTECTBEHHO, HE SIB-
JISIeTCSl BHYTPEHHUM, HE SBJISETCS MAaTEMaTHUYECKUM, YTO CIPABEJIUBO,
MTOCKOJIBKY OHO OTHOCHUTCS K IPUIIOKEHHUSIM MAaTEMAaTHKH.

@dopmanbHBIE CHCTEMBI SBJISIIOTCS  ONpPEAETICHHBIM CIIOCOO0M
MIPEJICTaBJIEHUS] MaTeMaTHYECKUX aKCMOMAaTHU3UPOBAHHBIX TEOpHUH, KO-
T/Ia YTOYHSeTCS SI3bIK ¥ OTOBAPHBAETCS MCIIOJIb30BAaHUE JIOTHKH PEKYp-
CHUBHOT'O MCUUCJIEHUS], TO €CTh JOTUKH, B KOTOPOH CIEACTBUS BHIBOAST-
C TIOBTOPEHHUEM IPUMEHEHHUS HEKOTOPBIX CHUHTAKCUYECKUX MPaBUIL
Jloruka nepBoro nopsiika OTHOCHUTCS K 3TOMY THITY, IO3TOMY BO3MOX-
HO U KOPPEKTHO YTBEP)KJIaTh, YTO BCE MaTeMaTH4YECKHE TEOpUH (C JIo-
THKOH MEpBOTO MOPSIKA) SABISIOTCS (GopMalbHBIMH cucTeMaMu. OnHa-
KO TaKO#l MOIXO/ CTIpaBeTUB IS PAa3BUTHIX M 3PEIBIX TEOPHA, aKCHO-
MBI KOTOPBIX OKOHYATEJIbHO YTBEPKACHBI, KOTJ1a IPU BBEACHUU APYTHUX
MIOCTYJIATOB SICHO, UTO MBI OKa3blBaeMcs B Ipyroil Teopuu. K npumepy,
€ClIi B TEOPUHU TOIYTPyNIl JOMYCTUTh KOMMYTaTHBHOCTb, TO MBI Iie-
pelieM B TEOpUIO MOHOMIOB. [nsi Teopuil ke, HaXOIAIIUXCA HdA
HA4anbHOU CMAouy pazeumus, U IJsl pa3ieioB aKCHOMaTH3UPOBAHHBIX
TEOPHA, KOTOPBIC €IIe MPEIACTOUT pa3padaThiBaTh, TAKOW TOIXOJ HE
npuemieM. MccnenoBaTenbCKiil acCeKT MaTeMaTUKU 1aKe HE YIOMH-
HaeTcst B (popmanm3me.

®dopmanusM, yTBEPKAAOMNH, YTO MaTeMaTHKa COCTOUT B MIPOBE-
JIeHUH (OopMalIbHBIX BBIBOJIOB M HCHYEPIBIBACTCS ITHM, KOHEYHO IKe
CIIMIIIKOM orpaHuueH. Takas Mo3uIMsl HE COOTBETCTBOBAjA B3IJIAaM
I'une6epta. [Ipobaembl, KOTOpBIE OH TOJHWMAI, HE 3aTParuBaliiCh B
nonemuke Mexy Opere u Toma. s I'nnebepra npedcmasnenue Teo-

" H.B. Curry, Outlines of a Formalist Philosophy of Mathematics, Amster-
dam, North Holland, 1951 u Foundations of Mathematical Logic (1963), New
York, Dover, 1976.
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puii Kak QopMalbHBIX CUCTEM OBLIO JIHMIIbL OMpEACICHHOW TEXHHKON
nepeq MPUMEHEHWEM HWHCTPYMEHTOB MaTeMaTHYeCKOH JIOTHMKH K HC-
CJICIOBAaHMIO MX JIOTUYECKUX OCOOCHHOCTEH M, MPEXIE BCEro, HENpo-
tuBopeunBocTH. Huuero Oonee. lluraTta sxe, mpuBeneHHas B Hadaje
r7IaBbl, HECKOJBKO COMBAET C TOJKY, OJHAKO, K COKaJICHHIO, OHAa TH-
NUYHA I HJEU, KOTOpas y»XKe pacHpoCTPaHMWIACh U OYEHb KHUBYYA.
Maremartudeckre UccleoBaHus, 3a{yManHble [ nnpbepToM, He Mema-
JU €My 3asBJISTh, YTO MCTOYHHUK MPOOJIEM W HIeH MaTeMaTHKH Haxo-
quiicsi B pusuke n MHTYUTUBHOM reomerpun. s ['minsOepra HekoTO-
pble yTBEp)KIOCHHS, IO KpailHeH Mepe, KOMOHMHATOpHBIE, B3STHIC
000c00IeHHO, HE3aBUCHUMO OT POJIM, KOTOPYIO OHHM WIpajiil B JEIyK-
TUBHOM IIETIH, UMEJIU 3HAUYCHUE.

I'usbepT 00maman GONBIIMM TEPCOHANBHBIM W BIOJHE OPHUTH-
HaJILHBIM BUJICHUEM 110 CPaBHEHUIO C (OPMAJIM3MOM JIEBATHAIIATOTO
Beka. Ero oTnpaBHON TOUYKOH cTanu OTpHUIIAHKE CYLIECTBOBAHMS aKTy-
aNbHOW OECKOHEYHOCTH B NPHUPOJE M KOHCTaTaLUsl TOTO, YTO HEBO3-
MOJKHO, BCE-TaK{, pa3BUBaTh MaTEMATHKY WJIM IPUHUMATH Ty, KOTOpas
OblTa co3laHa, OrpaHUYMBAsACH TEOPHSAMH, KOTOPHIE TOBOPWIH OBI O
KOHEeYHOM. J[ocTaTOYHO BCIIOMHHUTH O TOHATHHM Ipenena u o audde-
pPEHIMATBFHOM HCYHCICHAW. OJIEMEHTapHBIe pas3ieisl apu(MeTHKH,
KOTOpbIE KacaroTcss KOMOMHATOPHBIX KOHCTPYKIHMH OOBEKTOB, UMEIOT
CMBICII U O€CCHOpPHOE MCTHUHHOCTHOE 3HaueHHe. Te ke camble KOH-
CTPYKLMHU pEaNM3ylTCs Ha CHMBOJAX, KOTOpBIE SIBISIOTCS KOHKPET-
HBIMH OOBEKTaMHM, M Paclio3HaBaHUE, a TAK)Ke MaHMITYJISIIUHA KOHKpET-
HBIMH O0BEKTaMHU U CUMBOJIAMH SIBJISIFOTCS TPEBAPUTEIILHBIM YCIOBH-
eM JIt000# (hOPMBI pa3MBIIILUICHUSI.

PasMmplnenue, KOTopoe BhIpaKkaeTcs B MOCTPOCHUN M MAHUITYJIS-
UM KOHEYHBIMH 00BEKTaMHU ¥ CUMBOJIaMH, ObII0 Ha3BaHO [ misbepTom
(GUHUTHBIM. DTa AOKTpUMHA MMEET alpuOpHOE OOOCHOBAaHHE KaHTHAH-
ckoro Tuma. Takas ¢opma pacCyXKICHHS SBISETCS OJHOBPEMEHHO JIO-
THYECKOM M MaTeMaTHUYECKOW. 371eCh JIOTMKAa M MaTeMaThKa Ieperuie-
TAIOTCSA U CBA3aHbI HEpa3pbIBHO. HEBO3MOXKHO MONOXKUTE OJHY U3 HUX
B OcHOBaHHe Ipyro. ®uHUTHAS apuPMeTHKa SBISETCS UCTUHHOH H
MIOJIHOM.

HoBaropckas unest I'mnpbepra coCTOMT B TOM, YTO HE(QUHUTHBIE
CY’K/I€HHsI, KOTOPbIE HCIIOJIb3YIOT KBAHTU(PHUKALUN OECKOHEUHBIX COBO-
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KYIHOCTEH, UTPalOT B BBIBOJIAX TY K€ CAMYIO POJIb, KOTOPYIO HJ€alb-
HBIC DJIEMEHTHI (HalpuMep, TaK Ha3bIBaeMble OSCKOHEYHO y/ajCHHBIC
TOYKH) UTPAIOT B IPYTUX pa3aesiaX MaTeMaTHKH, & UMEHHO, MTO3BOJISIOT
clenaTh TEOpHUIO Ooyiee CTPOIHOM, o0IIel U riryookoil. BemmomamM 0
KOHWYECKHUX CEUCHUSAX, KaXI0€ U3 KOTOPHIX HE SBIISICTCS 0COOOW KpH-
BOH, HE3aBUCUMOW OT Jpyrux. Bce oHM 0ObeIMHEHBI OJHOW Teopuei
WMEHHO Onarofapsi TOUYKaMm Ha GeCKOHEUHOCTH' :

Hakonen, no3HakoMuiics ¢ ABYMS BOOOpakaeMbIMH OECKOHEYHO yNaJeH-
HBIMH TO4kaMH [ U J (Ha3BaHHBIMH HEKOTOPBIMU CMPACMHLIMU NOKIOHHUKAMU
poeKTUBHOM reomeTpun Mcaakom u MakoBom [auri. Isaac u Jacob]). Otu Touku
oOnananu BIBOWHE aOCypIHOH peallbHOCThIO TaM, B HeOecax, B OECKOHEYHOCTU
(rme Obl HU OBUIO 3TO)... 3a MpeAeNaMU 3pUTEIBHOr0 BooOpaxeHus... KoHuka
ObLTIa OKPYXKHOCTBIO TOTZIa M TOJBKO TOTJA, KOT/Ia TPOXOJuiia yepe3 Touku [ u J.
Bot Bam 3araaxa: TpoitHOe HamnpsIKEHHE MEXIY TeM, YTO ObUIO BH3YalbHO Mpe-
CTaBHMO, MEXIy CUMBOJMYECKHM M BUPTYaIbHBIM, HAUHHAIIO TIPHOOPETATH HEKO-
TOpPOE€ 4yBCTBEHHOE KauecTBO.

Ecmm 651 ['mnsbepTy ynmanock 0Ka3arh, 9TO HICANBHBIE JIEMEH-
ThI ABJSIOTCS OE3BPEIHBIMU B TOM CMBICIIE, YTO HE JO0ABJISIOT HIUYETO
HOBOTO (M, CIIEZIOBATENbHO, JIOXKHOTO) K HCTHHAM, OTHOCSIIMMCS K
KOHKPETHBIM, (PMHUTHBIM W pa3pelidMbIM pasjieiiaM, TO €CTh 4TO ab-
CTPAKTHBIC TEOPUU SIBIISIOTCS KOHCEPBATUBHBIMU PACHIUPEHUSIMH 3Jie-
MEHTapHBIX, TO HE HYHO OBUIO ObI 3a00TUTHCS 00 WX WHTEPIIPETaIU-
sax. Torma cramo Obl HE HYXHBIM O0OOCHOBaHHE OECKOHEYHBIX MHO-
XecTB, () (HEKTHO UCTONIb3yeMbIX B (POPMYJIMPOBKAX STHX TEOPHUid, HO
0Ka3aJ0Ch Obl BO3MOXHBIM Y3aKOHHUTh HX MPUMCHEHUE, HCIOIb3YS
MPEUMYIIeCTBa, KOTOPBIE OHU JIaBaJll B TEPMUHAX MPOCTOTHI U ACTyK-
THBHOU cHbl. CTaso OB BO3MOXKHO PACIIPOCTPAHUTH Ha OECKOHCUHBIC
MHOKECTBA KJIACCHUYECKYO JIOTHKY, KOTOpasi €CTECTBEHHA B (DUHUTHBIX
paszenax, ¢ ee MPHUHIUIOM HCKIIOYEHHOTO TPEThETO, ONMPOTECTOBAH-
HBIM MHTYUITHOHUCTaMH. OTHUM CIIOBOM, CTajo OBl BO3MOXHO CITACTH
«pait Kautopa» coBpeMEHHOI MaTeMaTHKH.

PerpocniekTHBHO HE TPYHO pasrIIsAeTh HEMOCIIEIOBATEIBHOCTh B
TOM, 4TO Jisl | 'mip0OepTa BHICIINM CYAOM SIBISETCS CYJ KIaCCHYECKON

8 Ph.J. Davis, The Education of a Mathematician, Natick, Mass., A K Peters,
2000, p. 62. Ormerum, 4to I3BUC — paAUKaIbHBIA AIMIIUPUCT.
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MaTeMaTHKH, YHACJICJIOBAHHOW OT HEJAaBHETO MPONLIOro, W, B TO XKe
camoe BpeMsi, 3TOT CyJ HyXIaercs B 0ojee CHILHOW JISTHTUMAIIWH.
Vike mpu3HaHHasE MaTeMaThKa PUHUMAETCS JIMIIb HA OCHOBE BEP/IHK-
Ta elle OJJHOTO CyAa, cya GUHUTHON MaTEeMaTHKH.

B cnyuae ycmexa mporpamma ['miasOepra ycTaHaBiIMBaeT AOCTO-
BEPHOCTh MaTEMAaTUYECKUX MCTHH, YTO HE €CTh (aKkT MPU3HAHHS TOTO,
YTO MaTeMaTHYECKHEe WCTHHBI BEPHBI HJIM YTO OHU — HCTHUHBI. JTO
YTBEP)KICHUE HUMEET CMBICI TOJBKO Y PEANHCTOB, IUIATOHHCTOB HIIU
JIOTHLIUCTOB.

[lyt, ykazaHsblidi ['mnbp0epToM Ui AOCTHIKEHUS 3ayMaHHOTO,
COCTOSUT B TOM, 4TOOBI (hOpPMATH30BaTh MATEMATUYCCKUE TEOPUH, CBOJIS
MX K COYCTAHMSM 3HAKOB, W MPEACTAaBUTH JOKA3aTENbCTBA Kak (op-
MaJbHbIE 00pa3oBaHMS, TO €CTh TOXe Kak (puHuUTHBIE 00BeKTHl. OO0
3THX 00BEKTaX MOXKHO OBLIO OBI paccykIaTh, HCIONB3YS (DMHUTHEIE
aprudmeTHIecKre MeToabl. JJoKa3aTesbCTBO HEMPOTUBOPEUUBOCTH 3TUX
CHCTEM TapaHTHPOBAIO Obl KOHCEPBATUBHOCTb UX PACILIMPEHUS U BO3-
MOHOCTH PaGoTaTh C GECKOHEUHOCTHIO KAK C HJIEaTbHBIM YIEMEHTOM .

Ha cumnosuyme 1o ocHOBaHHAM MaTeMaTuku'® B Kemurcbepre B
1930 romy mosummio dopmanusma npenctasimsn Jk. don Hefiman
(John von Neumann), sBnsBIIMICS YIEHOM IIKOIbI [ miusbepTa, u ero
JOKJIa ObUI MOCBSIIEH TEOPUH J0Ka3aTeibcTB I mnpbepra. ITO OKOH-
YaTeJIbHO CAaHKUMOHUPOBAJIO JBYCMBICICHHOE MCIOJIB30BAaHHE 3TOTO
TEPMUHA, KOTOPBIM COXPAHUIICS 10 HAIIUX JHEH.

Bo3MoXxHO, MO TpUYMHE PE30HHOCTH MPOTPaMMBl WM H3-3a
OOJILIIMX OXKUJAHUI OT ee peann3aliy, BO3MOXHO, M3-32 OOasiHUS
I'mnpGepra unu ero aBropuTera OOJIBIIAs YaCTh MATEMAaTHKOB PeLIiIa,
YTO Takas MOCTAaHOBKAa (KOPOTKO — (hopMaim3M) MpPEICTaBIseT coO0i
NporpaMMy OCHOBaHHM, HanOosee MPeanoYTUTENBHYIO C MaTeMaTHye-

? Jlnst Gomee ETATBHOTO O3HAKOMIICHHS C MCTOPHUYECKHM H TEXHHUYECKHM
acniektamu cM. G. Lolli, Hilbert e la logica, B Atti del Convegno per il centenario
dei “Grundlagen” di Hilbert (Catania, 1999), B «Le Matematiche», 55, 2000,
suppl. I, pp. 93-126. Cm. Taxke M. Detlefsen, Hilbert’s Program, Dordrecht,
Reidel, 1986 u G. Kreisel, Hilbert’s Programme, Dialectica, 12, 1958, pp. 346—
373; wran. nepeson Il programma di Hilbert, 8 C. Cellucci, La filosofia della
matematica, yxe uur., pp. 185-221.

10 Ony6nukoBano B «Erkenntnisy», 1931, pp. 91-121, veine B P. Benacerraf,
H. Putnam, Philosophy of Mathematics, yxe uur., pp. 31-54.
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CKOW TOYKH 3peHHs. ITO yOeKIeHHE IO CUX MOP PaclpoCTPaHEHO, KaK
MBI YK€ BHJIENH, HECMOTPS Ha MPOBAJI MPOTPAMMBI WIIH, 1O KpalHei
Mepe, Ha HeOOXOIUMOCTh €€ YUCTKH, TaK KaK, 110 MHEHHIO HEKOTOPBIX,
nmporpamMma He Obllla OKOHYATEIIEHO MMOXOPOHEHa BTOPOW TEOPEeMOH 0
HETOJIHOTE, 1 MOYKHO BHOBb €€ pacCMaTpUBaTh IPU COOTBETCTBYIOLIEM
YCHJICHUW (PMHUTAPHBIX METOJIOB.

l'umoteza ['mmpbepTa MpoAOIKAET OCTaBATHCS MPHUBIEKATEIHHON
JUIST MaTeMaTUKOB HACTOJBKO, YTO MHOTHE CETOAHS MPOBO3TJAIIAIOT
cebs1 hopmanucTamu, MPONOBEAYS €€ KaK PEIUrHIO, IPUHUMAS B TO Ke
BpEMsI, 4TO OHA HEJlOKa3yema, B TOM YHCIIE U C UCIIOJIb30BAaHUEM CIIOXK-
HBIX YJIOBOK TojiHOW (popmammsarmu. K mpumepy, A. PoOuncon, yxe
LUUTHPOBAHHBIHN, YTBEPKAACT:

Mos mo3uius KacaTelbHO OCHOBaHMH MaTEMaTUKU OCHOBaHA Ha CIIENYIO-
IMX OBYX MMOCTYJATaX, WM NMPHHIMIAX: ) OECKOHEUHBIE COBOKYITHOCTH HE CYIIe-
CTBYIOT HU B KAKOM CMBICJIE 3TOTO CJIOBA... BBICKA3bIBAHUS, KOTOPBIE PETCHIYIOT
Ha 3TO, JIMIIEHEI CMBICTIA; ii) TEM HE MEHee, MBI JOJDKHBI OBl MPOJOIDKATh TOPro-
BaTh MaTEMAaTUKOH «KaK OOBIYHOY, TO €CTh JIOJDKHBI BECTH ce0sl Tak, Kak OyATo Obl
0eCKOHEUHBIE COBOKYITHOCTH CYIIECTBYIOT PeabHO.

[MomoOHBI caMoOOMaH MPHCYTCTBYET BHOBH NPH PACCMOTPEHHUH
Teopuil Kak (opMaibHBIX OOBEKTOB H3-3a TOrO, YTO mpaBuia (op-
MaJIbHOH JIOTHKH TO3BOJIAIOT (POPMAITBHO MOBTOPSTH JIFOOOH BO3MOXK-
HbII1 apryMeHT. VX HENpOTHMBOPEYUBOCTb, OJHAKO, TapaHTHUPOBAHA
JUIIb WHAYKTUBHOM O4eBHIHOCTBIO. Kpome Toro, BHE MOCTaHOBKH,
NPEANoIoKeHHON [ uip0epToM, HEMPOTUBOPEUMBOCTH cama 110 cede He
rapaHTHpYeT Jake KOHCEpBAaTHUBHBIN XapakTep pacIIUpeHusi, KOTOPbIi
HE O4YeBH[IEH, Kak ['€1enp 4acTO OTMEYaeT, BBOJAS HOBHIE AKCHOMBI.
HenpoTHBOpPEeUNBOCTD CIIY>KUT JMIIb IJISi TOTO, YTOOBI HE CBECTH UIPY
K 0aHaATFHOCTH.

Hecmotps Ha TO, 4TO U3BICKaHHBIM, JOCTATOYHO MPOPAOOTAHHBIN,
HO B Y€M-TO MCKYCCTBEHHBI 3ambicen ['mnpbepTa mpomomkaer BAOX-
HOBJIAITH COBPEMEHHBIN (opMai3M, MOCIEIHWH, TEM HE MeHee, He
MOXeT OoJjiee JenaTh CTaBKy Ha ero nporpammy. CoBpeMeHHBIH (op-
MaJIu3M HE OO0emaeT JOCTOBEPHOCTH OOOCHOBaHMsI, MOJOOHOW T'HMIIb-
6eprToBckoii. OH ckopee MOX0XK Ha cTapblid (hopmanm3m Tomd 1 pexae
BCETr0 CTPEMHTCSI OCBOOOINTH MAaTEMATUKY U (PIIIOCO(MHIO0 MaTEMaTHKH
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OT MOOBIX MeTapU3MIECKUX MTOOABICHUN, XapaKTEPHBIX VIS ILIATO-
HU3Ma U MHTYHIIMOHU3MA.

CoBpeMeHHBIM (DOPMATHCTOM, pa3pabaTHIBAIONINM TTOI0OHEII aH-
tuMeTadu3nuecKuil noaxon, seisercs X. Kappu. B ero B3rmspax 3a-
METHO BJIHSHHE HEOMO3WTHUBHUCTCKOTO Ayxa. Kappm pasnngaer nase
BO3MOKHOCTH, WJIN JJBE OCHOBHBIE TOUKH 3PEHUS: KOHTEHCUBU3M (AHTJI.
contensivism, HEOJOTH3M, KOTOPBIH OH BBEJ, CKOHCTPYHpPOBAaB OT
nemenxoro Inhalt'") u popmanusm. PopMATH3IMOM OH HA3BIBACT JIO-
Oyro ¢unocodhuio, B KOTOPOH MAaTEeMAaTHUECKHE OOBEKTHI HE SIBIISTFOTCS
creun(UIMPOBAaHHBIMH, & €CITU ABJIOTCSA, TO UX NPUPOJA HE BayKHA
JUTSL JIESTHTUMHOCTH TE€OpPEM, KOTOPBIE MPECTaBISIOTCS WHBAPHAHTHBI-
MHU T10 OTHOILLIECHHUIO K BO3MOXKHOI 3aMEeHE OOBbEKTOB.

dopManucT, no MHeHUI0 Kappu, yTBEp>KIaeT, 4TO HATypaJIbHbIE
YHCiIa eCThb, 10 CYTH, JIt00ast cucTeMa 0OBeKTOB, K KOTOPOH PUMEHUMa
(¢opmanbHas Teopus, U3BecTHas kKak apupmernka. OH MPUHUMAET H
HIMPOKO UCIOJIB3YET TEOPEMY O MOJTHOTE M HECTAHAAPTHBIE MOJIENHU, HE
3arpemniaeT UCIoIb30BaHNEe CEMAaHTHYECKOTO S3BIKA M JIOMYCKaeT JIaxe
TUTATOHUCTCKYIO MJIM MHTYHLIMOHUCTCKYIO MHTEPIPETALHUIO CBOCH CH-
CTeMBI, HO HAaCTaWBaeT Ha TOM, YTO BO IJIaBE yIjla CTOMT (popMaibHas
TEOpHs, €CIM Pedb HAET O CyTH MaTeMaTHKH. B 1eHTp momemiaercs,
CIIeZI0BATENbHO, JOKa3aTeabCTBO. DopMain3M Jaer, 1o KpaiHeil mepe,
SICHOE OTpefieNieHNe U KPUTEPUH ONO3HABAHUSA J0KA3aTeIbCTBA.

Taxum obOpazom, hopMairct xoren Obl He OTOPACKIBATh CO/IEepKa-
HUE U UHTEPIIPETAINH, HO OCTaBaTHCSl HE3aBUCHMBIM OT JIF000# (popMBbI
KOHTeHcHBH3Ma. OH HE CTPEMUTCS NMPEeNbsBUTh CAMHYIO OOILYIO TEO-
PHIO ISl MATEMATUKH, IIOCKOJIBKY 3HAET, YTO, B CHIIy TeopeMsl I énensl,
HE MOXXET CYIIECTBOBaTb €JMHCTBEHHAs TEOPHUs, KOTOpas HcUepraja
OBl Bce MaTeMaTHYECKUE AoKazaTenbcTBa. OH He 00€CIOKOEH, CIIeI0-
BaTEJIbHO, YBEJIMUYEHHEM KOJIMYECTBA PA3IMYHBIX TEOPHH MHOXKECTB.
Tak kak He CyNIECTBYET NPHUBUIIETHPOBAHHONW TEOPHH, TO MaTeMaTHKa
Iutst hopMaicTa ecTh 00IIas HayKa 0 PopMAIbHBIX MEMOOax.

ITockonbky cOBpeMEHHBIH (GOPMAIUCT UMEET aHTHUMeTadu3nye-
CKH€ 1 HOMHHAIINCTHYECKNE CKIIOHHOCTH, OH IMPEIPACIIONIOKEH K TOMY
JOIYIIEHUIO, YTO HEKOTOpbIe ()OPMBI MHTYUIMH UIPaIOT pojb B Mare-
MAaTHKE, €CJIM OHH HUMEIOT JIMHIBHCTUYECKYIO NPHUPOLY WM, IO Kpaii-

1
ConepxaHue, CMBICI, 3HaUCHHUE (HEM. — IPUM. TIEPEBOTUHKA).
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HEel Mepe, MOJUICKAT JIMHTBUCTHYECKONH (OPMYIIMPOBKE U €CITU BBITE-
KalOT M3 €CTECTBEHHOTO Pa3BUTHS NPAKTHKH, a HE MPETCHAYIOT UMETh
ANPUOPHBIA XapakTep.

Haxonen, Kappu nomyckaer, yTo HEKOTOphIe ciadble MeTadus3u-
YecKHe TPEAINONIOKEeHNsT HEM30eKHbBI M ObIBAIOT JBYX THIOB. [lepBbIii
KacaeTcsi 0OBIYHO MPUPOABI CUMBOJIOB, KOTOPBIE SIBIISIIOTCSI HE MTPOCTHI-
MH HaJIUCSIMH, a KJaccaMH 3KBHUBAJCHTHOCTH 3KBH(OPMHBIX HaIIH-
ceil. Bropoil — nonyieHue Hajaudus HEOTPAHMUEHHOTO MPOCTPAHCTBA
W BPEMEHH, Jaxe 3a npeaenamMu (U3NIECKUX TPaHHL, s BHITTOTHEHUS
MaTeMaTHYECKHX MOCTPOCHUH. JTO KaKETCsI HE COBCEM COBMECTHMBIM
co cTporuM (GOpMaNU3MOM, B COOTBETCTBHU C KOTOPBHIM 3aHHMAThCS
MaTeMaTHKOH 3HAYUT 3aHUMAThCS (POPMaJbHBIMU J0Ka3aTelbCTBAMHU.
[TockonbKy BBIBOJIBI MPOW3BOJILHON AJUHBI HE MOTYT OBITH BBINOJIHE-
HBI, O HUX MOYKHO PacCy»JaTh JHUIIb METaMaTeMaTH4eCKH, HO 110 CYTH,
a He B KauecTBe HEKOi ab0peBHaTypHI.

HenporuBopeuuBocts s Kappu He siBisieTcss HEOOXOIUMBIM
YCIIOBHEM, HE TOBOPS YK€ O €€ HelOoKa3yeMOCTH. Teopuu co3aatoTcst
TIIATENIFHO, BHUMATEBEHO M Pa3pabaThIBAIOTCS, ITOKA OCTAFOTCS MOJIEe3-
HBIMHU, IPOCTHIMH M OOOCHOBAaHHBIMH B COOTBETCTBHHU C KPUTEPHUSIMH
BpPEMEHH U HE BBOAAT HAc B 3a0Ny’KACHHUE, OJHAKO B HUX HET HHYETO
a0COJIIOTHOTO, HUYEro a0COIIOTHO BEPHOTO.

B »T0#i mombiTke mocTpouTh OoJice Goraryio Quiiocoduro, KOTo-
past yIOBIETBOpsAia Obl OTYACTH MPUHIMITY OOBEKTHBHOCTH, MPUCYT-
CTBYET OUEBUIHOE BIMSHUE SMIIMPU3MA U HOMHHAIN3MA.
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8. CEMUOTHUKA

dopManu3M He TOBOPUT MHOTO O CHMBOJIaX U 00 ocoboii nes-
TEIHHOCTH C CHMBOJIAMH, KOTOpas MPUCYTCTBYET B MaTEMAaTHKE W pa3-
MBILIJICHUE O KOTOPOH Tarke ObUIO0 Obl BaXKHO AJISI TIOHMMAaHHs Mate-
MaTHKH. TakuMU HCCIENOBaHUAMHU 3aHMMAETCS CHELUalbHAsl Hay4yHas
TUCLUIUIMHA — CEMHOTHKA, M XOTEIOCHh Obl BUJETH OOJIBILINIA HHTEPEC K
MaTeMaTHKe CO CTOPOHBI YHYEHBIX, €l0 3aHuMarommxcs. OgHako He-
cMotps Ha Beyparomuiics npumep Y.C. Ilupca cemuornyeckue uccie-
JIOBaHWUA B OTHOIIEHUH MaTEMAaTHKH PEIKH, UICOJIOTHIECKH BBIIEpKa-
HBl B JyXe MOCTMOAEPHHUCTCKUX TEHACHIMH M BBIIOJHEHBl HEKOMIIE-
TEHTHBIMU JIogbMH. HO 3TO TO, 4TO mperyiaraer cerofns KyJibTypa, U
HYKHO OBITh HTH)OPMHUPOBAHHBIMHU 00 3TOM.

Hanpumep, b. PorMan npennaraeT MHTEpIpETAUI0 MaTEMAaTHUKA
KaK HEeKOTOPOIl MallIMHbI, co3Aatouiell 00pa3bl U yIpaBisieMOn 3amucsi-
mu'. JIo cux mop, o MHeHHIO PoTMaHa, He GbLIM HPOBEICHBI TEOPETH-
YeCKHe MCCIECI0BAaHUSI MaTEMAaTHUECKOrO S3bIKA, MOCKOJIBKY BO B3IJI-
Jax Ha HEro NpeBaJIupoBall peayin3M. MaTeMaTHUeCKUe ke OOBEKThI He
MOTYT OBITh BBIAETICHBI N3 Pa3rOBOPHOH IESTEILHOCTH, KOTOpast JaBaja
Obl UM 3HAYEHHE, CJECNOBATENLHO, OHH HEOTICIUMBI OT COIMAaIbHO-
HucTOpUYeCKOM TpakTHKU. «OOBEKTHI, HA KOTOPBIE, Ka3aJlOCh ObI, SI3BIK
CChIIaeTcs, caMu c(pOpPMHPOBAHBI, TIPEOCTABICHBI, BBI3BAHBI, CO3AaHbI
TEMH K€ CaMbIMH Pa3rOBOPHBIMH MHCTPYMEHTaMH, HCIIOJIb30BaHHBIMH
IUTSL MX Ha3bIBAaHUS».

MaremaTrKka ecTh CBOETO POAa UCTOPHUUECKH OOYCIIOBIICHHAS PH-
TOpPUKA, AESITEIbHOCTh, LIE€Jh KOTOPOH — yOexaarh, XOTh 3Ta IeNb U
Obla B Hallle BpeMs Bcerja 3aMackupoBaHa. «MaTemaTHuecKkas J0CTOo-
BEPHOCTH TTOPOXKIAETCS IPUMEHEHHEM HEKOTOPOTo armapara, pazpabo-
TAHHOTO C LEJNbI0 3aMacKUpPOBATh €r0 Pa3rOBOPHBIC, PUTOPUYECKUE
Hayasa 1oJ BUJOM HEHTPAJbHOIO U TEOPETUUECKU OE3BPEIHOTO METO-

' B. Rotman, Mathematics as Sign, Cambridge, Cambridge Univ. Press, 2000

u panee B. Rotman, Ad infinitum — The Ghost in Turing’s Machine, Stanford, Stan-
ford Univ. Press, 1993.
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Jla OTKPBITHS OOBEKTHBHBIX HMCTHH». MaTeMaTHKa €CTh «TPaHC- MU
MAHKYJIbTYPHBIH PE3yJIbTaT HEKOTOPOW CO3HATEIBHOHW M JJIMTEIIBHO
BEITIONHSIEMOH TPOrpaMMBbI B OTHOIIEHWH CTPOTOCTH U OOBEKTHBHO-
CTH» HA4MHAs C HAYYHOH PEBOIIOIIMK CEMHAJIIATOrO Beka. beumn pea-
JIM30BaHbl MAaTEMAaTUYECKH CTPOTHE MPOTPAMMBI JUISl YCTPAHCHHUSI SI3bI-
Ka, OPUCHTUPOBAHHOTO HA (PU3UKY, U B UTOI'C MAaTEMAaTHUKA «HE MOXKET
HECTH Ha ce0e KJIeHMO HMKAKOTO YaCTHOTO S3bIKa, HU 110 COJIEPIKAHUIO,
HU 110 CBOMM IIpolleaAypamM». MaTeMaTuk MMEET B CBOEM paclopsbKe-
HUU CHCTEMY CUMBOJIIOB, ITIOCPEACTBOM KOTOPOIl OH HE MOKET BHIPA3UTh
CBOE CBOICTBO ObITh «MATEPUATH30BAHHBIMY (aHTI. embodied”), cBOE
«BOOOpaKCHUE» U CBOU «MHTEHIIMOHAIBHBIC MAHUITY IS,

Jlo cux mop Bce 3TO — MACOJIOTHS, pa3aeisieMas U APYTHMMU JIMHTBH-
CTaMHu, KOTOpbIe MHTEPECYIOTCS MaTeMaTHkoir. IIpeioxenne Pormana
€CTh «CEMHOTHYECKAsT MOJIENb, B KOTOPOM MaTeMaTHIeCKOe PAacCyKICHUE
LETUKOM HACHTU(HUIIMPOBAHO C BBIMOJHEHHEM IEIMOYKH BOOOPAKEHHBIX
JEUCTBHID) (PUKTHBHBIMU CyOBEKTAMU 110 00pa3aM TEeKCTOB.

«/3 rpaMMaTHKH TEKCTa» BBISIBJISIOTCS JIBE XapaKTEPUCTUKUA Ma-
TEMaTHYECKOH pedyn — opraHu3alus ee Kak MoOyIuTeIhHOTO UMIepa-
THBa U OTCYTCTBUE 3aBHCUMOCTU OT KOHTEKCTa (JeHKCUca — KOHKPET-
HBIX yKa3aHWH Ha BpeMs, MecTo, mepcoHanuu). Ho Matemaruyeckue
TEKCTHI TIPEJICTABIISIOT COOON TOJNBKO YacTh pacCyXIEHUH MaTeMaTh-
YecKoro cooOIiecTBa, KoTopas mojapaszaensercs Ha GpopMaabHyIO U He-
dbopManbHy0. DOTH JBa THIA PACCYXKICHHUN HA3bIBAKOTCS, COOTBET-
ctBeHHO, Kogekc nu Merakonekc. @opManbHblil Tun, uinu Koaeke, sB-
JIICTCSI MMIIEPATUBHBIM M XapaKTEPU3yeTCsS OTCYTCTBHEM JICHKTHYE-
CKHUX 3JIEMEHTOB (51, 371€Ch, 3TO,...), 3HAUCHHE KOTOPBIX OMpPEACISETCS
BHEIIIHUM MUPOM.

* BOIIONICHHEIH, peanu30BaHHbIN, MaTepUaIN30BaHHBIA, 3aKpEIICHHBIN
(aHry1. — IpUM. IEPEeBOAYMKA).

3 Hanpuwmep, JUx. Jlakodd (George Lakoff); cm. G. Lakoff, R.E. Nuiiez, The
metaphorical structure of mathematics: Sketching out cognitive foundations for a
mind-Based mathematics, in Mathematical Reasoning: Analogies, Metaphors and
Images, nox pea. L.D. English, London, Lawrence Erlbaum Associates, 1997, pp.
21-89. O6cyxnenue Jlakodpda cmotpu B G. Lolli, La metafora in matematica, in
La parola al testo, scritti per Bice Mortana Caravelli, a cura di G.L. Beccaria e
C. Marello, Alessandria, Dell’Orso, 2002, pp. 221-232.
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Komannbl OBIBAIOT NMBYX BHIIOB: MOOYAHUTEIHHBIC «PACCMOTPUM,
OIIpElENINM, HOKaXKEM» U APYTHE, KOTOPBIE IpeAIararoT BBIITOIHUTH
KOMaH/Ibl, 00yCJIOBJIEHHBIC MEPBBIMU, M TpEAINoaraoT o0paiieHue K
KOMY-JIH00, HallpuMep, «IPOUHTErpupyi f». CyObeKT HE MOXKET HHTe-
TPUPOBATH, IIOCKOJIIBKY MHTETPUPOBAHUE €CTh IPOLIECC CYMMHUPOBAHHUS
«6e3 xomnua»®. Torma x komy obpamesa komasma? JIis TOro 4TOOHI
OTBETUTH Ha 3TOT BOIPOC, NIEJIACTCS YTOYHEHHE, YTO MPOU3BOAUTCS
pasnenenue MmaremaTrka Ha [lepcony, CyOnpexTa n AreHra.

[Tepcona pa3pabatbiBaeT HehopMaIbHYIO MaTeMaTuKy B MeTako-
nekce, CyObeKT OTBEYaeT HA MMIICPATHBBI «IOKKEM», OIPEACITUM.
ATEHT TpencTaBisieT co00i HEKYI0 HACATM3NPOBAHHYIO MOJCIH ceOs,
KOTOpasd BBIIIOJIHACT UMIICPATUBLI KaK aBTOMAT, OIICPUPYS TOJIBKO CUM-
Boslamu Oe3 3HaueHusl. [IocKonbKy OH sBiIsIeTCs «OecTeNeCHBIMY, HEBO-
IUIOIEHHBIM, ATEHT MOXET MATH BHEpen A0 OECKOHEYHOCTH. «ITO
WIcaM3UPOBaHHass U 000coONeHHass Bepcus wim monaens CyObekra,
MepeHEeCeHHas: B PeaTbHOCTh U3 BOOOPAKEHUS, NJISl BBHITOJIHCHUS JICH-
CTBHH, KOTOpbIE BBIXOAAT 3a Npeaeibl (U3NYECKUX M KOTHUTHUBHBIX
BO3MOkHOCTeH CyOBheKTa B CHITy €r0 TeJIECHOCTH.

CyOBeKT, B OTBET Ha HEKOTOPBIH MMIIEpaTHB, BOOOpakaeT HEKU
MHpP «B PEaTbHOCTH», TO €CTh CO3JaeT HEKUH MHUpP IPH MMOMOILX BOOO-
paKeHMS U Ha3Ha4aeT COOCTBEHHOTO IBOMHUKA — ATEHTa — BBIIIOJIHUTb
pasIHUHbIe BOOOPAKAEMEIE NeHCTBUS .

IIpu nepexone ot Ilepconsl k CyObeKTy CTHpArOTCs, B CMBICIE
CTHparOmX (QYyHKTOPOB, NEHKTUYECKUE JIEMEHTHI, a MIPH MEpexoae K
ATEHTY — TaKXXe CMBICI U 3HaYEHUE.

Ilepcona — HedopmanbHblli MaTeMaTuK. K mpumepy, «npeacras-
JICHHUEC O JOKa3aTCJILCTBC KaK NJIMHHOM BLIBOAC SABJIACTCA OJHOBPEMCH-
HO TOYHBIM W HemoiHbIM. KoHe4yHo, i TOro, 4roObl OBLIO IOKa3a-

* Kak Gyato 6bI He CyIecTBYeT (GOPMYJI il HHTEIPUPOBAHUS B (PMHHTHBIX
TEPMUHAX, ¥ HY>KHO IIOCTOSIHHO NPHUMEHATbh OIpEAEICHHUE NOCPEANCTBOM CXOIs-
LIMXCS alIPOKCUMAIMH CyMM.

® Kak MpI ioHsutn, Porman 3auMcTBYeT y IIupca uaero o Tom, 4To «s1» TakxKe
€CTh 3HAK, HEKHH fype, KOTOPHIA, OyIydd NPOW3HECEHHBIM, CO3JaeT CyOBeKTa,
OTJIMYHOIO OT TOT'0, KTO 3TO IPOM3HOCUT [IpUM. aBTOpa].
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TENBCTBO, HEOOXOAMMO® MPEIBABHTH CIHHCOK JOTHUECKH KOPPEKTHBIX
BBIBOJIOB C COOTBETCTBYIOIIMMH 3aKIIOYCHHUAMH, YTO JOJDKHO BBITIIS-
JIETh KaK MOCIe0BaTeIbHOCTD JIeHCTBUH, BEIMOIHEHHBIX CyObEKTOM B
COOTBETCTBUHU C JIOTUKOW, CAaHKIIMOHUPOBaHHOU Kojekcom», HO, ¢ Apy-
TOH CTOPOHBI, IOKAa3aTEJLCTBO JOJDKHO yOexkIaTh, U (PYyHKIUS «IOJ-
TBEPXKIAIOIIETO pacCy KIeHMUs 3aj0xkeHa B MeTakoekce.

Merakoiekc COJIEpKUT yKa3aHHe, KaKk OpraHM30BaTh LIard J0Ka-
3aTeNbCTBA B BUJIE «CEMUOTHYECKOW KOHCTPYKIUH, KOTOPYIO HE CIEAY-
eT UIeHTU(UIMPOBATh C HHAUBHUIYAIbHBIMHU [IaTaMH, HO CTOUT TIOHU-
MaTh CKopee Kak MMMaHeHTHyIo». B Kogekce dopmanbHas KOppekT-
HOCTD IIaTOB «BBISIBICHA», B MOJKOJEKCE CIEI[MaTbHBIE ONEpalny, KO-
TOpBIE IPEABABISAIOT 3TH IIarK», BBITOJIHSAIOTCA ATEHTOM.

Paznuune mexny Ilepconoii, CyObekToM U ATEHTOM, BBEJCHHOE
PoTmaHOM, cXBaTBIBAa€T peanbHbBIE ACIEKTHl Pa3IMYHBIX YPOBHEH Ma-
TEMaTHKH M, IPU HEKOTOPOW KOPPEKIMH, MOTJIO OBl OBITH MOJIE3HBIM.
HyxHo OBl TouHee nertanu3upoBaTh (yHKunu CyOBbeKTa, OTOCIUB UX
OT OTPaHMYHUBAIOIIEH UAEH UMIIEPATHBOB, KOTOPHIE, B 11€JIOM, BTOPHUY-
HBl. Bonee Toro, ucTuHHO QopManbHOE M3JI0KEHUE €CTh Pa3rOBOPHOE,
a UMIepaTHB — octatok HehopMmanbHOTro. CyOBEKT MOXKET OBITH MaTe-
MaTHKOM, KOTOPBIN MHIIET JOKA3aTe€IbCTBA H, CIEA0BATENBHO, JOJKEH
BBITMIOJTHUTh HEJETEPMHUHHPOBAHHOE 3aJaHHE. DBPUCTHKH, MOMOTaro-
e B MOCTPOEHUM JOKa3aTeNbCTB, JETKO MOTYT BKJIIOYATh pPa3HBIE
YPOBHU pacCyXJI€HHs U TP 3TOM HE OTBJIEKAThCA OT CMBICIA U 3HAYe-
HUSL. ATEHT e MOT Obl OBITh MCIIOJTHUTEJIEM MCTHHHO JIETEPMUHHUCTH-
YECKUX WM KBAa3UACTEPMUHHCTHUECKUX 00SI3aHHOCTEH.

Porman, onHako, mpu MOMOIIM CBOEH MOJENH TNPETEHIYET Ha
00BsSICHEHHE TOTO, KaK MaTeMaTHUECKHE PACCyXKICHUS COOTHOCSTCS C
3aMHCAMU MAaTEMaTHKOB: MAaTE€MaTHYECKHUE YTBEPKACHHSA SBISIOTCS
npeAcKa3aHusiMi OyIylIero, TO €CTh YTBEPIKAAIOT, YTO €CIIU BBIMNOJ-
HSIOTCS ONpEZCICHHBIE ONEepalMi ¢ CHMBOJAMH, TO Pe3yJsbTaT OyneT
COOTBETCTBOBATh MPEABUACHUIO.

[IpoBepkoit mogoOHOTO TpeABHACHUS siBIsieTcss st Pormana
MBICIIEHHBIN JKcliepuMeHT. Takoil 3KCIIEpUMEHT, OJHAKO, yOexIaeT

6
Ho He sicha npuaumHa, nodemy 310 HeodxoauMo y PorMaHa 1 nouemy, Ha000-
POT, peub HE UIET, YTo ObLIO ObI OoJiee MOCIEHOBATENBHO, O 3(EeMEPHOM OrpaHHYe-
HUH, HAJIOXXCHHOM HCTOPHYECKOH IIPOrpaMMON CTPOTOCTH [IIPHUM. aBTOpa].
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JUIIb B Cllydae Hamuaus nojnobust mexnay Arentom m CyOwbexTom, B
ciIydae, eCli TO, YTO MPOUCXOIUT C ATEHTOM, TO, C UeM OH BCTpEYaeT-
csl B BOOOpaOKEHHOM MHpE, MOXO0XE MIM UMUTHPYET TO, 4To CyOBeKT
CMOXET HaliTH B MHpe peaibHOM. [logoOHOe CXOACTBO NOKHO HOHU-
MaThCsl ITUPOKO, BKIIOYAs Pa3HOOOpPa3HBIE NMPAKTHKH, B TPOTHBHOM
Cily4ae Ka)XeTcs, YTO 3HAKH JOJDKHBI COOTHOCHUTBCS C MHUPOM JUIS UX
OIpaBlIaHMs, YTO €CTh PEATMCTUUECKas TUIIOTe3a, OTKJIOHEHHAs CEMHO-
TuKOH. CTeneHb CXOJCTBa COOTBETCTBYIOUINX MHPOB OMACHO OCIIa0IIs-
eT paznuune Mexy CyOBeKToOM U ATEHTOM.

CyOBeKT, KpoMe TOro, HE MOKET BBIPA3UTh CXOJCTBO MEXIY MH-
POM ¥ BOOOPaKEHHBIM MHUPOM 3HAKOB, HE UMesl JEUKTHUECKUX dJIEMEH-
TOB, U 370 peanusyer [lepcona. B To e camoe Bpemsa PormaH roBopur,
yr0 CyOBeKT /AenaeT «pa3yMHble MaTepHabHbIC 3allUCH», IPOAOIIKAS
MOBTOPSITh, YTO €r0 IIPUCYTCTBHE HE JIOKAJIM30BAHO U HE yCTAHOBICHO
10 BPEMEHU M MecTy». BO3MOXHO, Tak OHO M €CTh, U 3TH TPpH GUTYPHI
HeJb3s YeTKO pa3rpaHUyUTh.

EnuncrBeHHOM MaTeMaTH4yeckoil TeMoH, paccMoTpeHHol Porma-
HOM, OKa3aJlCh IIOCJIENOBATEIHLHOCTH WM DSABI, TPEACTaBICHHbIE
CHUMBOJIOM «...», KOTOPBI paccMaTpuBaeTcs Kak ayTeHTHYHBIH Mare-
MaTHdeckuii 3Hak. Eciu nepectats BooOpaxarh, 4To ATre€HT HE BOILIO-
1ieH, To i1 PoTMaHa HEBO3MOXKHO MPEINCTABUTH JBUKEHUE BIEPEX 10
0ECKOHEYHOCTH, U HYXXHO J[yMaTh, YTO IPH BO3PACTAHUM HOMEPOB 3a-
MUCH CTaHOBATCS Bce OoJiee HEONpPEAeICHHBIMA U HEKOHTPOJIUPYEMBbI-
mu. Kaxkercs, Takum o0pa3zoM, 4TO CEMUOJIOT B KOHIIE KOHIIOB Ipeasia-
raeT OTKa3aThCS TaKKe M OT MOTEHIHAIbHOW 0ECKOHEYHOCTH, OJHAKO
TOTJ]a HETIOHSTHO, HACKOJIBKO MPENIOKEHHAs CEMUOTHYECKasi MOZEIb C
ee OECKOHEUHBIMH OIEpaLUsIMH ONKCHIBaIa Obl peabHyI0 MaTeMaTuKy,
KaK TO OBIIO 3asBIIEHO B TUTAHAX.
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9. KOHCTPYKTHUBU3M

CYH_[GCTBYIOT Ppa3HBIC TUIIBI KOHCTPYKTHBHU3MA, OT J'II/I6epaJ'IBHI)IX
o (l)yHI[aMCHTaJII/ICTCKI/IXI. KOHCTpYKTHBU3M — 3TO CIIOCOO 3aHSTUN
MaTeMaTHKOH, U II03TOMY TPYIHO OOCYXKAaTh €ro, OCTABJISIsI B CTOPOHE
ero TBopeHus. Ounocodus ABIAETCS OJHUM U3 MOTUBOB, KOTOPBIE T10-
OyXIaroT K Pa3BUTHIO WIM K MPHHATHIO TOJIBKO OJHOTO OCOOOTO BHAA
MaTeMaThKu. MexXIly CaMHMH KOHCTPYKTUBUCTAMH HET COTJIACUS B
TOM, JTOJDKHBI JIM OHU CUHATATh ceOs peallucTaMH WM HUIealrCTaMU.
OHH omymiaroT ceds peaqucTaMH, MOCKOJBKY HACTAaWBalOT HA KOH-
KPETHOM XapaKTepe MaTEeMaTUYeCKUX KOHCTPYKIUH, U OOBUHSIOT B
uaeanu3Me TeX, KTO JOIMYCKaeT BCEBO3MOXHbBIE aOCTpaKTHBIE CYLIHO-
CTH, TIOPOKACHHBIE Oe3ynepkHoi (aHTasmeir. Ho oHn cumraroT cebdst
nacaanucramMu, MOCKOJbKY BUJAAT MAaTEMATUKY KaK MPOU3BEACHUEC YECIIO-
BEYECKOr0 pa3yMa, NOJUYMHEHHOE ONPEACICHHBIM OTrpaHHYCHUSIM.

KOHCTPYKTI/IBI/ISM HaIrpaBJICH Ha pa3BUTUC TaKou MaTEMaTHUKH,
KOTOpasi BHUMATENbHO MOJIXOINT K BUIY MPUBOJUMBIX JJOKAa3aTEIbCTB,
K WHpOpMAIH, M3BIEKAEMON M3 HUX, K JIEHCTBUTEIHLHOMY COJIEpIKa-
Huto TeopeM. [lox 3TUM nMeeTcs B BUAY, YTO KaKAas TeopeMa JOoJDKHA
YTBCPXKAATh HEC TO, UTO HEYTO CYUICCTBYCT, @ TO, YTO HCUTO MOKET
OBITH CEJIaHO B HIMPOKOM cMbIciie. KOHCTpYKTUBH3M TpeOyeT 00b-
IIeT0 BHUMAaHM K MCIONb3yeMoit toruke. OH, B CBOMX Pa3HBIX BEpCH-
X, TIPEINoYnTaeT ciadble JIOTWKH, OCHOBHIBASICh HA IPHUHIIUIE, YTO
MIPHU PelIeHUH MPOOIeMbl CKYTHBIMU CPEICTBAMH HEOOXOAMMO TPOSB-
JISITh U300pETaTeIbHOCTh I BBKMMAaHHUS MaKCUMyMa W3 BO3MOXHO-
CTEeHM DTHUX HWHCTPYMCHTOB, XOTA 3TO HC CI[HHCTBGHHBIﬁ BJOXHOBJIAIO-
MK TPUHINIL, U MTOKEeJIaHKE MCTIOIbh30BaTh CIA0YI0 JOTHKY HE BCeraa
BEITIONHSETCA. KOHCTpYKTHBU3M TIpeAcTaBisieT co0O0M, CliejoBaTENbHO,
emmé OIMH pa3zell JOTHKH C TeX IMop, KaK JIOTUKA BeIpaboTarna Oobioe

'Cm. D. Bridges, F. Richman, Varieties of Constructive Mathematics, Cam-
bridge, Cambridge Univ. Press, 1987.
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MHOT000pa3ne MPOMEKYTOUHBIX JOrHK”. OJHAKO B IEJIOM IO CBOUM
¢unocohckuM MOTHBAM OH HAIPaBJICH MPOTHUB JIOTHKH, a K KIacCHUe-
CKOH JIOTHKE OTHOCHTCS OCOOEHHO IMOJ03PUTENHHO U HEAPYKETIOHO.
OH nozBepraeT COMHEHHMIO CaMy KOHIICMIIMIO CYIIECTBOBAaHUS B Marte-
MaTHKe U JENAaeT 3TO HE TaKUM IMPOCTHIM WIH yHPOIIAIOIIUM CIIOCO-
0oM, kak HOMHUHANMKU3M. B 00miem, puiiocodus KOHCTPYKTHBH3MA pac-
[IOJIATaeTCsl B MJICATUCTUYECKOM JIarepe, TO €CTh paCCMaTPUBAET MaTe-
MAaTHKY KakK MPOAYKT YeIOBEUCCKOTO MBITIICHUS, HICATH3UNPOBAHHOTO,
Mo KpaiftHel Mepe, HACTOJNBKO, YTOOBI TIO3BOJIUTH €1 OBIIA/IETh XOTS OBl
MOTEHITUAIbHON O0E€CKOHEYHOCTHIO. J[J1s1 TOro YTOOBI OLIEHUTH (PHIIOCO-
(U0, HeNb3sl OCTABUTH 0€3 TEXHWYECKOTO PACCMOTPEHUS PE3yJIbTaThI
€€ IPUMEHEHMUSL.

Bce popmbl KOHCTPYKTHBH3MA MPOBOIAT JIMHUIO Pa3jieia MEKIy
MaTeMaTUKOM 3Havalel u JOMyCTUMOM, C OJIHOM CTOPOHBI, U, C APYTOM
CTOPOHBI, TOH, KOTOpasi MOXKET ObITH Ha3BaHAa MaTEMAaTHKOW 0e3 CMBIC-
J1a, WTI03UEH, WIH, BO BCAKOM CIIy4ae, HEKOPPEKTHBIM UCIOJb30BAHU-
€M pa3yma, BBIXOJAIIUM 3a IOIYCTUMBIC IIPEIETIbl HECMOTPSI Ha TO, YTO
TIPOU3BOJISITCS IEHCTBYS, IPABIIIBHBIC BHYTPH OTPEACICHHBIX TPaHUIL.
[IpumepoM sBIIETCA 3aKOH HCKIIOYCHHOTO TPETHETO, KOTOPHIA, 0e3
COMHEHMUSI, CHPABEUINB JIJI Pa3pelIMMbIX CBONCTB, OJJHAKO COMHUTE-
JIEH B OTHOIICHNH OECKOHEYHBIX Hepa3peIInMbIX CBOHCTB.

Bce Bepcun KOHCTPYKTHBH3MA CONMKAET OTKAa3 OT KIACCHYECKON
MaTEeMaTUKH, MOJ, KOTOPOH MOHUMAeTCsl TapMOHHYHAs CTPYKTYpa,
chopMupOBaHHas B JICBATHAJIIATOM BEKE OIPEICICHUEM BEIICCTBCH-
HBIX YMCeJl, (YHKIIMOHAJIBHBIX MMPOCTPAHCTB M (DYHKIIMOHAJIOB Ha HUX,
CTPYKTYpa, YbU CBOICTBA OINPEIEIICHBI C IIOMOIIBI TEOPUU MHOKECTB
¥ KJIACCHYECKOM JTOrHKH’. KOHCTPYKTHBHCTBI MCKITIOUAIOT, KCTATH CKa-
3aTh, TEOPETUKO-MHOXECTBEHHbBI KOHTUHYYM, MaTOJOIMYECKHE IpPH-
Mepbl QYyHKIUI, MHOXeCTBa, Heu3Mepumeble 1o Jlebery. OHu oTOpachl-
BaIOT AWaroHanm3aiuio KanTopa u BCien 3a TeM — XapaKTEPUCTUKY
«boJyiee 4eM CUETHOE», HO TBITAIOTCS COXPAHUTH CBOMCTBO HEMCYEpIIa-

* Tlo MOBOJy JIOTMUECKHX AacleKTOB KOHCTpyKTHBM3Ma cM. M.J. Beeson,
Foundations of Constructive Mathematics, Berlin, Springer, 1985.

’ CTporoe M COBPEMEHHOE H3TOKEHHE KIACCHUYECKON MATEMATHKH CM. B
J.K. Truss, Foundations of Mathematical Analysis, Oxford, Oxford Univ. Press,
1997.
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€MOCTH JICUCTBUTEIILHBIX YHCE B KAYECTBE CBOETO 3aMEHUTENSI KOHTU-
HyyMma. [leiictBurenpHOe 9ncio — He OECKOHEYHBIH OOBEKT, a METOJ
reHepaIMy MTOCIe/IOBATEIHOCTH UHCeN .

3. bumony npuHAANEKUT HEAaBHA (HOPMYIMPOBKA, OCYIECTB-
JS01As HAMEPEHHsI KOHCTPYKTUBUCTOB U UMEIOIIAs yCIeX M3-3a TIia-
TEJIBHOIO M3JI0KEHUS U YJAYHOH M MHTEPECHOH NIJIi MAaTEMaTUKOB I1O-
Jlaun MaTepHana’.

OTo0 mocieaHee ycloBUe BecbMa BaxHO. Eciy 10 KOHIA HE SCHO,
XO0YeT JI1 HOMUHAIKCT B CaMOM Jiejie yOeIuTh MaTeMaTUKOB 3aHUMaTh-
¢ 3TOM HAayKOM B COOTBETCTBUU CO CBOUM IIOJXOJOM, TO IJS KOH-
CTPYKTHBHUCTA 3TO CTpPEMJIGHHE BIOJHE peaibHO. CooOpakeHHsI KOH-
CTPYKTUBUCTA JEHCTBUTEIBLHO MOI'YT IIPOU3BECTH BIEYATICHUE HA Ma-
TEMaTHKa, IMOCKOJIBKY COCTOSIT B TPEOOBAHHUU «JaTh YMCIEHHOE 3HAYe-
HUE MAaKCHMaJIbHO BO3MO>KHOMY KOJHMYECTBY pa3/eioB KIaCCHUYECKOU
a0CTpakTHOW MaTeMaTHKH». B MareMaTHKe BCTPEUYalOTCs MOJIOKEHHUS,
KOTOpBIE SIBISIFOTCS «YHCTBIMU 3aKIMHAHUAMHU», YTBEPXKICHHAMHU Oe3
SMIIMPUUYECKOTO CMbICIIA, YUCTOM JIOTUKOU. Berpeuatores u apyrue te-
3UCBI, KOTOPBIE, HAIIPOTUB, UMEIOT NPSIMYIO AIMIUPHUECKYIO CUILY, KakK,
HaIllpuMep, T€, KOTOPBIE YTBEPXKIAIOT, YTO OIPEIECICHHBIC BBIITOIHH-
MBI€ OTIepalliy MMPOU3BEYT ONpeielieHHbIe Ha0I01aeMble pe3yIbTaThl.
«MaremaTHKa TIpeJICTaBIsAET COOO0M CMEIIeHHEe PealbHOTO M MIeaThbHO-
ro». PeanbHas yacTh oOecreunBaeT MPOBEPKY, WIcalIbHAs YacTh I103-
BOJISIET MPOU3BOAUTH YIPOUIEHUS M OTKPBIBAET HOBBIE BO3MOXHOCTH.
PaBHOBecHe Mex 1y HUMH JTOJKHO OBITh Pa3yMHBIM, a IparMaTu4ecKue
co00paXeHNs MOJHKHBI OCTaBaThCS (PUHATBFHBIM PYKOBOJACTBOM. B mo-
JIEMUKE O HEIOCTAaTOYHOCTH BeCa YHUCICHHBIX PA3ACNIOB B KJlacCHU4e-

* TIporpaMMbl JUisi TEHEPHPOBAHMS MOCIEIOBATEILHOCTEH — JMCKPETHBIC
00BEKTHI, U UX MHOKECTBO HE SIBISIETCS PEKYPCHBHO CUETHBIM, KaK U3BECTHO U3
Pe3ysnbTaToB 0 HepaspemmMocTh. Teopema KaHTopa 0 HECUeTHOCTH KOHTHHYyYyMa
TOraa HeWTpanusyercss U nepedopMmyiupyeTcs Onaroaps OOCTOSTEIbCTBY, YTO
nm06oe ero (hakTHUECKoe MepedrciieHre (MM HEKOTOPhIe M3 HUX) MOXKET OBITh
JIEVCTBUTEIBHO JUArOHAM3UPOBAHO TaK, YTOOBI MPEIOCTAaBHTh HOBOE YHCIIO-
mporpammy.

* E. Bishop, Foundations of Constructive Analysis, New York, McGraw-Hill,
1967. Ilurathl B3STHI M3 3TOrO TEKCTa. PaccMOTpeHBl M Jpyrue padoThl, K
npumepy, E. Bishop, H. Cheng, Constructive Measure Theory, Providence, R.I.,
AMS, 1972.
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CKOMl MaTeMaTHKe KOHCTPYKTHBH3M PYKOBOJICTBYETCS CIIEIYIOIIUMHU
STHYECKUMHU TPUHIMIIAMH: JeJaTh JI00YI0 KOHIIETIHIO YTBEPKIaro-
niel, Aaxe, HanmpuMep, KOHILENIUIO HEpaBeHCTBA; M30erarh JIMIIHUX
omnpeesieHU; n30eraT MHUMON OOIIHOCTH.

3. bumon HayMHAeT CBOW KOHCTPYKTHBHUCTCKMH MaHH(eECT ¢
YTBEP)KACHHUS, YTO TJIABHBIM MHTEpPEC MAaTEMaTHKH €CTh YHCIa, LeJble
MoJIOKUTeNbHBIe uucia. EctecTBeHHO, oH BcroMmuHaeT Kponekepa u
€ro YTBEp)KIEHHE, YTO HaTypajJbHBIE YHcla ObuUIM co3maHbl borow,
OCTAIILHOE — YEIIOBEKOM’, HO yTOUHSET, 4TO HATYpATbHbIE YHCIIA OBLIA
co3l1aHbl Ha Ojaro 4ejoBeKa: MaTeMaTHKa dejoBedHa. OT HaTypajb-
HBIX YHMCEN OH TOAHMUMAETCs K 0ojee BBICOKMM YPOBHSIM MaTeMaTHye-
CKOT'O CYIIIECTBOBAHUSI, BBOAS YMCIIOBBIE CTPYKTYpPHl U (YHKIUK AHa-
nM3a, paccMarprBas QYHKIMH M OTHOILICHUS MEXIYy CKOHCTPYHpPOBaH-
HBIMH YK€ TIOHSATHSIMH W 0053aTENIbHO THIIOCTa3upys UX, U OCYIIECTB-
JISIeT BCE 3TO Ha OCHOBE KOHCTPYKTHBHOT'O MOIX0/A.

Teopema bonbuano—Beiiepirpacca, ¢ KOTOpOil 3HaKOMBI BCE CTY-
JICHTHI, HE SBJSIETCS KOHCTPYKTHBHOM, IMOCKOJNBKY €Clii OBl 3TO OBLIO
TaK, TO AOJDKHO ObLTO OBI MPOMCXOANTH ciieaytomee. [lycTts nana orpa-
HUYEHHAs TOCJIE0BATEIbHOCTD {X,} PallMOHAIBHBIX YHUCEN, U HYKHO
paccuuTaTh BEPXHIOIO TPaHb C KEJIAeMOW CTENEHBIO0 TOYHOCTH, OJHAKO
HE CyIecTByeT OOIIero Meroja Uil MOCTPOCHUS KOHCTPYKTHBHOTO
nporecca, KOTOPbI BEIYUCIISUT OBl TAKOE YUCIIO IS JII00OH TOCiie10Ba-
TEJIHOCTH, 3aJaHHONW KOHCTPYKTHBHO. Ecin Ob1 OH cymiecTBoBal, TO-
ra s Jr000H KOHCTPYKTUBHOW mocieoBareabHocTH u3 0 u 1 Takoit
METO/I WK JI0Ka3all Obl, 4TO Bee e€ wiieHb! ecTh 0, HiTu BBIIA OBl 71, IS
KoToporo x, ects 1. IlomoOHBI MeTOn paspemmn Obl Bce OTKPBITHIE
mpobiieMsl, oT npobiieMbl depma (Bo BpeMeHa buriomna) 10 rumoress
Pumana, mocpeacTBOM OYEBHIHOIO KOAMPOBAHMS BCEX MaTeMaTHye-
CKHX BBICKa3bIBaHMII.

TepMHH «KOHCTPYKTUBHBII» /0 CHX MOp OBLI MCIOJBH30BaH He-
¢dopmanbHbIM 00pa3oMm. Ero yrouneHuwe He mpeacTaBiseTcsi MPOCTHIM,
MOCKOJIBKY pedb HJEeT 00 OTKPBITOM MoHsATHH. CIiparmBaeTcs, K puMe-
PY, CUMTAETCS JIM KOHCTPYKTHBHO 3aJJaHHON HEKOTOpasi MOCIIEI0BaTENb-
HOCTh LEJIBIX YMCEJI, €CJIM AOIMYCKAEeTCsl MOCTPOEHHE, B KOTOPOM A-H

® L. Kronecker, Uber den Zahlbegriff, in Crelle’s Journal, 101, 1887,
pp. 337-355.
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YJIEH HaXOAWUTCS MyTeM HEKOTOPOW MOMCKOBOM MpOIENyphl, a TO, YTO
3TOT IMOWCK 3aBEPIIUTCS, (PaKTUIECKH TapaHTUPYETCS] HEKOTOPHIM JIO0-
Ka3aTeJIbCTBOM B (opMajbHOM cucteme? bumion He npuHsi Ob1 3TOTO,
HO OH OTZAaeT ceOe OTYET B TOM, YTO YMTATE]b BHAYAIEe MOXKET €ro He
MOHATh. JIMmp B mpolecce AaNpHEHIIEro YTEHHS M PACCMOTPEHUS
MPUMEPOB, CTAHOBSAIIMXCS BCE OOJIee TOUHBIMH, MPOSCHICTCS TOHNMa-
HUE TOTO, YTO O3HAYaeT «KOHCTPYKTHBHBII», TOr0, KaK 3TO TOHATHE
WCTIONB3yeT aBTOp. Ml MOXET cTaThCs, UTO caM aBTOp HE BIajeeT MoJl-
HOCTBIO BCEMH BETBSMH CBOMX OINPEICIICHUH U BBIHYXICH MOAMDHUIIH-
pOBaTh MHTEPIIPETALNU U AK€ HEMOCPEICTBEHHO ONpPENeNICHUs, YTO-
OBl COOTBETCTBOBAaTh TOMY, YTO AUKTYET MpakTuka. [loHauary npucyr-
CTBYET €CTECTBEHHAsi TEHACHIMs BbIOOpa, HACKOIBKO 3TO BO3MOXKHO,
PEKYPCHUBHBIX (DYHKIHMH Kak MapagurMbl KOHCTPYKTHBHBIX METOOB,
OJTHAKO HE ATO SABJISIETCS HACTOSIIMM OTPAaHWYCHHEM, TIOCKOJIBKY, KPO-
M€ BCEro IIPOYEro, ONpeAeICHHBIC acleKThl CaMOi TEOPUH PEKYpPCHB-
HBIX (QDYHKIMH HE SBIAIOTCS KOHCTPYKTUBHBIMHU.

[TokazaTeneM HEKOHCTPYKTHBHOCTH, 10 MHeHHIO bumiomna, sBis-
eTCsl NPUHYUN BCE3HAHUSL, KOTOPBIN SBISIETCS HE YeM MHBIM, KaK IpUH-
LUIIOM HUCKJIIOUYEHHOTO TPETHET0, MPUIOKEHHBIM K YTBEP)KICHUSAM OT-
HOCUTETIbHO OECKOHEUHBIX CBOHCTB U OECKOHEUHBIX MHOXKECTB. [1puH-
LU BCE3HAHMS B y3KOM CMBICIIE YTBEpIKIAeT, 4TO ISl BCSIKOW Oecko-
HEYHOH MOCJIEAOBATEIbHOCTU LENBbIX YUCEN {#;} WIM CYLIECTBYET K,
U1t KoToporo 7; = 0, wim ke Bce wieHsl oTudHbl 0T 0. OH Kaxkercs
OYEBUJIHBIM B CHJIy IIPUBBIYKH, YHACIIEJOBAHHOW OT KJIACCUYECKOH JIO-
THKH, HO

MHorue TeopeMbl B KIaCCUYECKOH MaTEMaTHUKE 3aBUCAT CYILECTBEHHBIM 00-
pas3oM OT NpUHOHUIIA BCE3HAHUA B Y3KOM CMBICIIC ... MoHO MPUBECTU HECKOJIBKO
IPHMEPOB: TEOpEMa, YTO BCAKast BEIECTBECHHAsT HEIPEPhIBHAS (DYHKINS Ha 3aKPHI-
TOM OTPAaHMYEHHOM HMHTEpBaje JOCTHIAaeT CBOETO MaKCHMyMa; TeopeMa O Hero-
JIBIKHOM TOYKE JUISI HEIPEPBIBHOTO OTOOPa’KeHMsI HEKOTOPOH 3aMKHYTOH 001acTH
MpOCTpaHCTBa B cels; dprojauueckas Teopema; Teopema XaHa—banaxa. Tem He
MEHE€, 3TU TEOPEMBI HE JIOJKHBI OBITh IOTEPSIHBI B KOHCTPYKTUBHOM MaTeMaTHUKe.
JIro6as u3 3TUX TeopeM P MMeeT KOHCTPYKTUBHYIO 3aMeHy (), KOTopas MpecTaB-
js1eT co0oi TeopeMy, CHOPMYIUPOBAHHYIO B PaMKaX KOHCTPYKTHUBHOIO IOJIXO0Ja,
U KOTOpas UMILTHLMPYET P B KIACCHYECKOW CUCTEME, C I0KAa3aTelbCTBOM, KOTO-

" E. Bishop, Foundations of Constructive Analysis, yxe uut., p. 9.
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poe, B o0IIeM, SIBISIETCS MMPOCTHIM oOpalieHneM K NMpuHOUIY BcesHaHus. K mpu-
MEpY, Y TEOPEMBI O TOM, UTO JII0OOE HENPEPHIBHOE OTOOPa’KEHUE HEKOTOPOil 3a-
MKHYTO# 00acTH €BKIHMIOBa MPOCTPAHCTBA B CEOsl MEET HEMOABIKHYIO TOUKY,
CYIIECTBYET KOHCTPYKTHBHAsI 3aMEHa B BUAE BHICKA3bIBAHMS, YTO MOZOOHOE OTOO-
paKeHUe JOIyCKaeT TOUKY, KaK YTOJHO OJIM3KYIO K €€ 0TOOPaXKEeHHUIO.

YacTo kimaccuueckasi TeopeMa UMeeT OOoJIbIle OJHOTO 3aMEHHUTEIS,
B TOM CMBICJIE, YTO OHA pa30HMBAETCsl Ha Pa3HbIC TEOPEMBI, TOHKO HC-
MOJB3Ysl M BapbUPYs KAKIYIO0 TUTIOTE3Y H CIIOCO0 JTOCTHXKEHUSI 3aKJIIFO-
YeHUs. DTH 3aMCHHUTENN BCETIa Taf0T OOJIbIe WH()OPMAITUH, TOCKOJTb-
Ky NPEeJOCTABISIOT AITOPUTMBI MM 3(QQEKTUBHBIE METObI, WIIH Orpa-
HUYEHHS U1 BO3MOXKHBIX 3aKiIOueHHH. Teopembl O CyIIecTBOBAHHH
BCeTJa 3aMEHSI0TCA 3(GEKTUBHBIMU BepcUsIMH. boibioe KonnyecTBo
pa3zenoB, B KOTOPHIX HMMEIOTCSI XOpOIIHWE KOHCTPYKTHBHBIE 3aMEHBI
TeopeM KJacCHYecKOW MaTeMaTWKH, ABiseTcss ans bumona mokasa-
TEIHCTBOM TOTO, YTO KIIACCHUYECKasi MaTeMaTHKa UMEET CYIIECTBEHHYIO
OIopy B BHJI€ KOHCTPYKTUBHOM HCTHHBL. Takas IMocTaHOBKa BOIIpoca
MOSACHSET NMPUYMHY ycnexa bumona u BHUMaHHe, KOTOPOE KOHCTPYK-
THBH3M BEpHYI cebe’.

C Touku 3peHus bumiona, panee KOHCTPYKTHBHU3M HE MOJIB30BaJI-
cst 1oOpoii penyranueit nmo npuuanHe puiocodckux uznuuiects bpaya-
pa, «BOBJIEUEHHOTO B MeTa(hM3MUECKUE CHEKYJSIIUN M3-32 CBOETO Ke-
JIaHUS YIY4IIUTh TEOPHUIO KOHTHHYYMa» B yIIepO KOHKPETHOH MaTeMa-
TH4eckor nesitenbHOocTH. C mMeHeM bpayspa M ¢ MHTYMIHOHM3MOM
CBA3aHO CYLIECTBOBAaHME KOHCTPYKTHUBU3MA B IBAALIATOM Beke. OJTHaKO
Bpaysp, xazanoce, Bepui, Kak yTBepxknaaeT bumiorn, yto 0e3 ero BMme-
IaTeIhCTBa KOHTHHYYM cTan Obl AMCKpeTHBIM. ETo ydeHwkr B maib-
HeHIIeM M3MEHWIH €ro yXy, MMyCKasch Ha KOMIIPOMHCCHI C JIOTUKOH.
Hpyrue nocnenoBarenu cMeHwn (raru, kak Beib, KOTOPBINA «1moaa-
BUJI CBOU KOHCTPYKTHBUCTCKHE YOEKACHHs», Mojiaras, 4To «Haealiu-
CTHYecKasg MaTeMaTHKa HaWJIeT CBOE ONpaBIaHWE B MPUIOKEHHUSIX K
busukey.

Ecnu BepHyThCS B IpoLuIOe, CIexyst TUM BeXaM, TO TaM Mbl 00-
Hapy>KUM TpeJCTaBUTE]ICH KOHCTPYKTHBH3MA, CYIIECTBEHHO OoJee
¢uocock MOTHBHPOBAaHHBIX, HEXeIM bHION ¢ ero mparmaTuye-

¥ TMomumo npempmymmx cceuiok cM. A.S. Troelstra, D. Van Dalen, Con-
structivism in Mathematics, vol. 1, Amsterdam, North Holland, 1988.
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CKAM IIOAXOJIOM W JAPYTHE COBPEMEHHBIE TOCIEI0BATENH, IIEITUKOM
oOpalleHHBIE K JOKa3aTeNILCTBY TeOpeM 0e3 mpounx (aHTa3ni, B3ATHIX
U3 TOJIOBHI.

OcHoBOU unmyuyuonusma, xak HauuHag ¢ 1907 roma 3asaBisn
J1.3.51. Bpayap’, sBIseTCS MONOKEHHE O PaIUKAIbHOM PA3PhIBE MEXTY
MBIIIJICHUEM M S3bIKOM. MaTeMaTHKa eCTb HPOIYKT 4YeJIOBEYECKOTO
pasyma. Bripaxenue, copMyanpoBaHHOE Ha HEKOTOPOM S3bIKE, He
SBIISIETCSI MAaTEeMAaTUKON W HE SIBIAETCS TAaK)Ke IMPECTaBICHWEM Mare-
MaTHKHU. SI3BIK CIY>KUT JULIb A COOOINEHUS, A IPelOCTaBICHHS
BO3MOMKHOCTH JPYruM (HONBITAThCSA) CIEA0BATH 33 TBOCH MBICIBIO .
UenoBeueckoe MBIIUICHWE HHOTJA HICATM3UPYETCS HHTYHIIMOHHCTA-
MU, HO Yallle MPeACTaBIAETCS] COCTOSIIAM U3 €IUHAYHBIX aKTOB MBbIII-
neHus. g HUX He CyIIECTBYeT KaKOro-TO KOJUIGKTUBHOTO yMa, B
9YaCTHOCTH, YM He OecKoHedeH M padoTaeT Bcerza ¢ KOHEUHBIM KOJIH-
4ecTBOM MH(pOpMaIuK. MaTeMaTrKa 3aK/II04aeTCsl B MEHTAIbHBIX KOH-
CTPYKIHSAX, TepBasi M3 KOTOPBIX MpPEACTaBIsACT co0Oi HaTypajbHbIC
9HCciIa U OCHOBaHA Ha

BOCITIPHSATHH HEKOTOPOTO TIEPeX0o/a BPEMEHH, ONPEeTIeHHOTO PACIICIUICHNS HEKO-
TOpPOro MOMCHTa JXM3HU Ha ABC Pa3IMYHBIC BCIIHW, OAHA U3 KOTOPBIX YCTyHacT
MECTO JpYTroit, Ho ocraeTcs B mamstu. [lycras ¢opma IBYeIHHCTBA, TIOPOXKACHHAS
TakuUM 00pa3oM, IpesCTaBIsieT co00i 0a30ByI0 MHTYUIMIO MAaTEMAaTHKH.

° W3 GOMBIIOr0 KOTHYECTBA HCTOYHHUKOB mutupyeM Tosbko D. Van Dalen,
Mpystic, Geometer and Intuitionist: The Life of L.E.J. Brouwer, vol. 1, Oxford, Ox-
ford Univ. Press, 1999 u W.P. van Stigt, Brouwer’s Intuitionism, Amsterdam,
Elsevier, 1990.

' L.E.J. Brouwer, Historical background, principles and methods of intui-
tionism, in South African Journal of Science, 49, 1952, pp. 139—143; urain. nepe-
Boa Fondamenti storici, principi e metodi dell’intuizionismo, in C. Cellucci, La
filosofia della matematica, yxe unt., pp. 223-231. JIpyrue BBOJHBIC COUMHCHHS
Bpayspa u I'eliTunra HamedaTaHbsl B TOW e caMOM aHTOJIOTHMH, Ha cTp. 233-267.
Ounocodekue paborsl bpayspa omybnukosanst B L.E.J. Brouwer, Collected
Works (nmon pea. A. Heyting), vol. 1, Amsterdam, North Holland, 1975. JIurepaty-
pa IO MHTYMIHOHH3MY OYeHb oOmmpHa. JOCTYIHOE NpeNCTaBICHHE WHTYHIHO-
HHUCTCKO# JIOTMKM M MaTeMaTHkHu umeercs B M. Dummett, Principles of Intuition-
ism, Oxford, Clarendon Press, 1977.
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Muryunus Bpemenun HanomuHaeT Kanta. Bpaysp nHasbiBan Kanta
MPOTOMHTYHUIIMOHUCTOM, HO €0 HHTYHUITUS CHIIFHO OTJIMYASTCS OT KaHTH-
aHCKOM, OHa KpeaTHUBHA, HE OorpaHuyeHa, kak y Kanra, HamomHeHueM mo-
HATHHA. ECTeCTBEHHO, 3Ta MHTYUIMS OTIIMYAETCS U OT TOU, O KOTOPOH To-
BOPSAT TUIATOHKUCTEL CIIOBO «HMHTYHITHSD HCIIOIB30BAJIOCH BO MHOTHX 00-
JIaCTSAX HAYKU B Havalie Beka. HecMoTps Ha To, uTo 3ambicen bpayapa ObLi,
B LI€JIOM, OPUTHMHAJIBHBIM, C HAJIETOM MHCTHUIIM3Ma, OH CaM MPHU3HAET, YTO
CpeIy MHOTOYHCIICHHBIX HEIPYTOB M3 PSAIOB (OPMATMCTOB WIIH JIOTHITH-
CTOB OBUIM U T€, KOTO MOKHO Ha3BaTh MPEIIICCTBCHHUKAMI.

Cpenu NpeBECTHUKOB UHTYUITMOHU3MA MHOTIA HAa3bIBAIOT (hpaH-
Iy3CKUX MAaTEMAaTHKOB, KOTOPHIC M3BECTHBI KaK IMOJYHHTYUITNOHHUCTHI:
9. Bopens, P. Bap, A. Jle6er u A. Ilyankape''. Bce oHu npunepKuBa-
JIUCh MHEHUSI, YTO OCHOBA U CIMHCTBEHHAs: a0COJIFOTHO TapaHTUPOBAH-
Has 4acTb MaTEMaTUKU NPEJCTaBICHA HATypaJbHBIMU yuciaMu. UHTY-
WIS HATypabHBIX YUCENT HETOKOIeOnMa, Jiciia SBISIOTCS 00BEKTOM
MEepBUYHON MHTYyulMU. Ha 3TOl OCHOBE MOTYT MCIOJIb30BATHCS JUIIb
METOJIbI, KOTOpPEIe paboTalT ¢ ONpeeTMMbIMU CyITHOCTsIMH. Heobxo-
IAMO UCKJITIOYUTH aKTyaJIbHYI0 OECKOHEYHOCTH (C pa3TUIHBIMUA OTTCH-
KaM#, KOe-KTO HCKJII0YAeT TakKe MOTCHIMAIBHYI0 OECKOHEYHOCTH) U
aKCHOMY BBIOOpA, YTO JUIS TIOCJIENOBATEIBHOTO KOHCTPYKTHBHCTA,
Ha00O0pOT, OMYCTHMO, TIOCKOJIBKY, €CIH JaHHBIE TPEACTABICHBI KOH-
CTPYKTHUBHO, BBIOOPBI MOTYT IPOU3BOIUTHCS MPH MOMOIIU HEKOTOPOH
CHUCTEMAaTHUYECKOM MPOIeAYPHIL.

Bce maTemaTnaeckue oO0BEKTHI U1l bpayspa sSBISIOTCS YMCTBEH-
HbIMH KOHCTPYKUIUSAMH. CIIOBO «KOHCTPYKLUS» TaKXE HAIOMUHAET
Kanra, Ho uMeeT oTiauMyHOe, caMoe oOiee, 3HaueHre. Y Kanra oHo
HMMEJIO TeXHUYECKUH CMBICI TE€OMETPUUYCCKUX MOCTPOCHUH ¢ LIUPKYIEM
u nuHelkoil. Kpome 0a3zoBoii nHTynmu, yM s bpayaspa umeer u npy-
THE CIIOCOOHOCTH KOHCTPYHUPOBATH HOBBIE MATEMATUUECKHUE CYITHOCTH,
B YaCTHOCTH, TOCJIEIOBATeILHOCTH uncen. Jis mocTpoenus (HeoObId-
HBIX 3aMeHHTeNel) KOHTHHYyMa bpaysp, KOTOpHIi Tak U HE 3aKOHYUT
CBOM pa3MBIIUICHUST HAJl ATOH MpOOIeMaTHKOM, BBEJIET MHOTHE HOBEIE

"' Mngopmariio o moTyHHTYHIMOHKCTAX B CBSA3M C 3apoKIaromieiics Teopueii
MHOkecTB MoxkHO HaWTh B G. Lolli, Dagli insiemi ai numeri, yxe uut., Parte 1. Tlo
noBofy npenukatuBi3Ma Ilyankape cm. A. Cantini, Una nota sulla concezione semi-
intuizionista della matematica, in «Rivista di Filosofia», 69, 1978, pp. 465-486.
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KOHIICTIIIMHY, TaKUe, KaK 3aKOHOCOOOpa3HbIE MOCIIECI0BATEIILHOCTH, CBO-
OOJIHO CTaHOBSIIUECS IOCIACAOBATEILHOCTH, O0BSICHEHUs, BUABL OH
chopMynUpyeT OpUTMHAIBHBIE METOIbl IOKa3aTeNbCTB, TakKHe, Kak
TeopeMa O 3alMpaHHi, WHTYULMOHHMCTCKHE aHaJoru MHAyKuuu (Gap-
MHAYKIWA) U JeMMbl KE€Hura, KOTOpble COBEPIIEHHO SKBHBAJICHTHBI
CBOMM TpPaJWIIMOHHBIM aHaloraM, HO HENpHUATHB MaTeMaTHKaM He-
CMOTpS Ha TO, YTO HEKOTOPHIE W3 HUX ITOJIE3HBI IS JIydIIero NoHWMa-
HUS HETIPEPHIBHOCTH.

Bpaysp 3aMedaer, 4TO €ciaM HEKOTOPYIO BBIIOJHEHHYIO KOH-
CTPYKLHIO 00JI€Yb B JIMHIBUCTHYECKYIO (hOpMY, TO K HEH MOTYT MpH-
MEHSTHCS JIMHTBUCTHYECKHE TIpeoOpa3zoBanHusi. Pesynbratom Oyner To,
YTO B CBOIO OY€pe]lb MOKET OBITh OMHCAHUEM HEKOTOPOT'O BO3MOXKHOTO
MOCTPOCHUS, B Clyyae KOTOPOTO SI3bIK BBHIMOJHSET (QYHKUIHUIO KpaTdaii-
IIero MyTH OO Hero. DTO 3aKOHHO M TapaHTHPOBAaHHO, JIAIIL €CIH B
npeo0pa3oBaHUAX HCIIOJIB30BAIUCH HEKOTOPHIE OIpEleSICHHbIE JIOTH-
YecKHe MPUHIUIMBI, a He Apyrue. [IpHHINI HEMPOTUBOPEYUBOCTH JAO-
ITyCTHM, @ 3aKOH UCKJIFOUEHHOTO TPETHETO — HET.

O60CcHOBaHKE ITHUX TOJOXKEHUH TpeACTaBIsAeTCs 0ojiee YeTKUM B
W3JIOKEHUH JIPYTHUX aBTOPOB, KOTOPBIE B CBOMX YCHUJIHMSX CJeNIaTh WH-
TYHIIMOHU3M OoJiee yOennTeNbHBIM CHCTEMaTHYeCKH oOpamiainch K
noruke. ['maBHOe MecTO cpenu HuX npuHaaiexuT A. [eiitunry, yde-
HUKY szayapa, kotopbid B 1930 roay usznaraeT OpUHLHUIBI UHTYULIAO-
Hu3Ma'” M IPH 3TOM SIBHBIM 00pa30M cchltaeTcst Ha I'yceepiist.

MareMatnyeckoe BBICKa3bIBaHUE I I'€dTHHIra BBIPAKAaeT HEKO-
TOpOE OXKUAAHHE WM, B (PEHOMEHOIOTHYECKUX TEPMUHAaX, HEKOTOPOE
HaMEpeHue. YTBEPKACHUE WIH MOIATBEPHKICHUE BBICKA3bIBAHMS €CTb
MpU3HAHWE WCIONHEHHWs 3TOTO HaMepeHHs. TakoB BCerma CMBICT
yTBEpKACHUA. B oTnuune OT BBICKA3bIBAaHHWS WM HAMEpPEHHsS, IOJ-
TBEPIKACHHE SIBIISICTCS SMIIMPHYECKUM JIEJIOM (K CJIOBY CKa3aTh, HE BBbI-
CTaBJIAIOTCA, K IPUMEPY, IPOCTPAHCTBEHHBIE U BPEMEHHBIE OTpaHH4e-
Hus). OxugaHue yAOBJIETBOPSIETCS IMPH IOMOIIM HEKOTOPOW KOH-
CTPYKLMH, IIPU TIOMOLIM HpeabsiBIeHUs o0bekTa. HeynosneTBopeHue
HEKOTOPOTO 0XXKHJaHUs, HE BPEMEHHOE, a OKOHYATENIBHOE, PEaIN3yeTCs

"> A. Heyting, Die Intuitionistiche Grundlegung der Mathematik, wa Kémuur-
coeprckom cummnozuyme 1930 roma, yxe 1umr., aHmI. nepeBon B P. Benacerraf,
H. Putnam, Philosophy of Mathematics, yxe mur., c. 42—49.
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JTOKa3aTeNIbCTBOM HEBO3MOKHOCTH. Cle0BaTeIbHO, YTBEPKAATH OT-
pHUIlaHHE HEKOTOPOTo BhICKa3bIBaHUSA €CTh JeJ0, TpeOyroliee yCHIn.
Jlokxa3aTenbCTBO HEBO3MOYKHOCTH MPOBOJUTCS JEMOHCTPUPOBAHUEM
TOTO, YTO ONpEACICHHOE IOMYyIIeHNEe PUBOJUT K MpoTHBOpeunto. [lo-
Ka3aTeJIhCTBa TaKKe SBIIOTCS KOHCTPYKIWsIMA. Hamepenne ue-p yao-
BJIETBOPSIETCS MPOBEPKOM, UTO p ecTh abcypd. Bwipaxkasch cioBamu
bexkepa, nuTHpoBaHHOTO ['€HTHHIOM, OTpULIAHHE €CTh OKUIAHHE He-
KOTOPOTO TPOTHBOPEUHS, COAEPIKAIIETOCS B IIEPBOHAYAIEHOM Hamepe-
HUH.

JM3BIOHKIUS, €CIM paccMaTpUBaTh OAHY M3 TPATULMOHHBIX JIO-
THYECKUX CBSI30K, TakXke SBsieTca HaMmepeHneM. OHa MOXET yTBep-
®IaTbes (OBITh MICTUHHOI), TOJILKO €CJIH yTBEP)KAAETCS OJIHO U3 ABYX
CY)XIeHMH B cBa3Ke. Cle10BaTeNbHO, p UIU He-p MOXKET YTBEPKIAThCH,
TOJIBKO €CIIM UMEETCS JOKa3aTeIbCTBO p WIH UMEETCS T0Ka3aTeNbCTBO
TOTO, YTO YJOBIIETBOPEHHE p BEleT K MPOTHBOpeuHio. J(Ba cyxmeHus
«pP» U «J0Ka3yeMo, 4TO p» BBIPAXKAIOT JABa Pa3HBIX HAMEPEHMS, IEPBOE
U3 KOTOPBIX YJOBIJIETBOPSIETCS NMOCTPOCHUEM, OTHOCALIMMCS K TOMY, O
9YeM TOBOPHT p, BTOPOE — MOCTPOSHHUEM, MPEACTABIISIONIAM COO0H 10-
Ka3aTeJIbCTBO p. AHAJIOTHYHO, «HEA0KAa3yeMo, YTO p» U «JI0Ka3yemo,
YTO He-p» BBIPAXKAIOT JBa PA3IMYHBIX HAMEPEHHUS, IPHUEM BTOPOE, IO-
HATHO, CHWJIBHEE NEepBOro. JIerko mpeacTaBuTh TakXKe CUTyallld, B KO-
TOPBIX HU p HE YJOBIETBOPSIETCS, HA JI0KA3aTeNbCTBa, YTO p — abcypa,
Toxe HeT. Jlerko, mpexje Bcero, eciiM MaTeMaTHKa MOHUMAETCS B CO-
YeTaHUU C UAECH NMpPOM3BEINCHMS TBOPUYECKOTO CyOBEKTa, KaK 3aBUCS-
mast OT BPEMEHH, KaK COBOKYITHOCTh BBIITOJHEHHBIX MTOCTPOEHUH, a He
KaK COBOKYMHOCTh MCTHH. OTCI0[]a BUHO, YTO NMPUHIUIT UCKIIOYEHHO-
rO TPEThEro HempuemiieM. ['amjeT SBHO ObI MHTYHLIMOHUCTOM, IIO-
CKOJIBKY t0 be or not to be ObII0 171 HETO TTPOOIEMOM, a HE TABTOJIOTH-
eil. [Ipyrue uHTepnperanyy MHTYULUOHUCTCKOW JIOTMKH IIPEICTABIIS-
IOT ee KaK MCUHCIICHHE 3a/a4 .

" AN. Kolmogoroff, Zur Deutung der intuitionistische Logik, in «Mathe-
matische Zeitschrift», 35, 1932, p. 565; A. Grzegorczyk, 4 philosophically plausi-
ble interpretation of intuitionistic logic, in «Indagationes Mathematicae», 26, 1964,
pp- 596-601.
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Bo BcaxoMm ciyuae, [utst 1000TO p, p Uiy He-p €CTh OKHIAHHUE He-
KOTOpPOTO MAaTeMaTHYECKOT0 MOCTPOEHHs, CIeI0BaTEIbHO, JIOTHKA 3a-
BUCHT OT MaT€MaTUKU U OTHIOAb HE JISKUT B €€ OCHOBaHMUH.

Jloruka, npuMeHseMas B MaTeMaTuKe, JOJDKHA, CIIEIOBATENbHO,
CTPOUTHCSI, OTTAIKUBASCH OT MAaTEMAaTHYEeCKOro MOHSATHS J0Ka3aTellb-
ctBa. M. Jlammut' MCIONB30BalI 5Ty HCKO KAk (yHIAMEHT 1S JTOTHKH
B LIEJIOM, Ul CEMAaHTHKH B YaCTHOCTH, IPUMEHSS NpOCTEiIlee MOHS-
THE JIOKA3aTeIbCTBA HHTYUIIMOHUCTCKHM 00pa3oM.

TeifTurr 06pamaeTcs, Mpexie BCEro, K JIOTHKe M apu(MeTHKe'~, a He
K Ipo0JieMe KOHTUHYYMa, X CTPOUT HEKOTOPYIO (hOPMaNbHYIO0 HHTYHIINO-
HHUCTCKYIO JIOTUKY — OJIHY M3 TeX ()OPMAJIbHBIX CUCTEM, TIPOTHUB KOTOPBIX
BBICTyMAeT Aaxe bumon. MHTYUIMOHKUCTCKAs TOTUKa UMEET HHTEPECHBIE
MHTEPIPETaMU KaKk B TEPMHUHAX BO3MOXKHBIX MHPOB, HCUHCIICHHUS 3a/1ad,
TaK ¥ B TepMUHAX (yHKIHMOHANOB. [10n00HBIE CHCTEMBI HHTEPECHBI B TEO-
PHH JI0Ka3aTeNbCTBA JUIsl M3MEPEHUS CUIbI PA3IMUHBIX TEOPHH' *, HO TaK-
e BEpHO, YTO C HUIMH CHIDKAETCSl HEMHOTO TIO/IPBIBHOM 3apsii MHTYHUIIAO-
H13Ma. ['€nenp Havall MoKa3bIBaTh TO, YTO M3BECTHO KAK MPHHIMI ABOW-
HOTO OTPUIIAHWS, CHAauala JUis JIOTWKH, 3aTeM JUIsl apu(METHKH, MHAUe
TOBOpS, TO, YTO JIBOHHOE OTPHUIIAHKE JTI000H KIIACCHYECKOH TeOpPEMBI BbI-
BOJMMO B MHTYHLHOHHUCTCKOM CMBICTIE (TO €CTh YTO HEBO3MOXKHO JIOKa-
3aTh, YTO OHO aOCypaHO). HTYHUIIMOHUCTCKUE CHCTEMBI AAIOT, CIIEA0Ba-
TENBHO, JI0KA3aTEeJILCTBA OTHOCHTEIBHON HEPOTHBOPEUMBOCTH IS JIOTH-
KU 1 KJIACCHYECKOH apru(hMETHKH.

o cBoero pasz0aBiieHHs JTOTUKOM MHTyMLIMOHU3M bpayspa B nBa-
JaThie TOJBI MPHBIEKAN 3HAYMTEIILHOE BHUMaHue. bpaysp, Oymydu
OJeCTSAINM TeOMETPOM, CTal HEMPUMHUPHUMBIM OMIIOHEHTOM [ misbepra
HE TOJBKO Ha Tosie GUIOCOPUN MaTeMaTHKU, HO TaKKe U B aKaJeMH-
YECKUX JUCKYCCHUSAX. | mapOepT ObUT HAIyTaH €ro yCIEXOM B BOIPOCE
OCHOBaHUI 1 TOBOPHJI 00 MHTYHIIMOHUCTCKOM PEBOIONMH KaK O ITyTUe.

' M. Dummett, The Logical Basis of Metaphysics, Cambridge, Mass., Har-
vard Univ. Press, 1991; utan. nepeson La base logica della metafisica, Bologna, 11
Mulino, 1996.
"> Cmotpu A.Heyting, Intuitionism. An Introduction, Amsterdam, North
Holland, 1956.
' Cmotpu, k mpumepy, A.S. Troelstra, Metamathematical Investigation of
Intuitionistic Arithmetic and Analysis, yxe TaT.
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B wrore oH Mg 3ammTEl MaTEMAaTWKH OT Yrpo3bl bpayspa cepresno
3aHUICS TEOpUEH JOKa3aTelbCcTBa. Belnb, HAIpoTUB, OBLI CPEAH TEX,
JUTst Koro bpayap nmpecTaBiisiia HaCTOSIIYIO PEBOJIOLHIO.

Beiinb gnmproBan ¢ MHTYMIIMOHU3MOM BecbMa Henoiro. Ho eme mo
3TOrO OH Pa3pabOTAall CBOIO COOCTBEHHYIO BEPCHIO KOHCTPYKTHBH3MA .

C camoro nHavana Beinp BBICTYNMJI KakK TpaHCLEHIACHTATbHBIN
uaeanucT, odpamasce 6oinee k duxre, yem k Kanry, npu HekoTopom
TyCCEpIMaHCKOM BIMSIHAHA. B cBOMX paboTax OH YacTO PeKOMEHIOBaJ
oOpartathes K paccyxaeHusm duxre. Y Kanra oH ycBOwI, 4TO 1Mo3Ha-
HUe TpeOyeT alpHUOPHBIX MOHSATHH W WHTYULMH, U ero paboTa MOXKET
paccMaTpuBaThCcs COOCTBEHHO FWCCIENOBAHHMEM OTHOIIEHHH MEXIY
(OpMaNbHBIMH TEOPETUYCCKUMHU TOHATHSIMUA M HMHTyHIMed. B unea-
nu3Me Belinst oObeKTHBHAS UCTHHA HE OTBEPraercs, OJHAKO paccMar-
puBaeTcst UCXonsl W3 aOCOJIOTHOM, 0e3yCIOBHOM NaHHOCTH, KOTOpas
SBIISIETCSI YUCTBHIM CO3HaHWeM. W peanpHBIN MHp JaH KaK WHTEHIIHO-
HaJbHBIN 00BEKT AEITETHLHOCTH CO3HAHUS .

Kak u y I'yccepns, aymate nns Beiins 3Hauut Bceraa aymathb O
9eM-TO (YTO HCKIIOYAeT, MOXKET OBITh, YTO OOIyMBIBAaTH HEKOTOPHII
JIOTUYECKHUU MPUHILIKIT O3HA4aeT AyMaTh), U HAMEPEHHs MOTYT yIOBIIE-
TBOPATbCA WM HeT. UTOOBI 3HATh, YTO HEKOTOPHI OOBEKT COOTBET-
CTBYET HEKOTOPOMY HAMEPEHHIO U YTO MBICIb, CJIEI0BATEIBHO, HE IIy-
cTa, He0OXO0AMMa OYEBUIHOCTh, U MCTOYHHUK ITOM OUYEBHIHOCTH €CTh
WHTYHULIHS.

s MaTeMaTUKy OTIPaBHON TOYKOM MOXET OBITh J1t00ast HHTYH-
1M, COMPOBOKAaeMas ee TIOBTOPEHNEM M MHTYHIIMEH 3TOTO IMOBTOpe-
HUS, YTO MPUBOAHUT K MHTYMUILIUU OIpPEJEICHHON UTEpallii BCSIKOW WH-
Tynud. IMEHHO 3T0, a He OECKOHEUHBIE TOBTOPEHUS, €CTh OCHOBAHHUE
HaTypaJbHBIX YHCENl, UMEHHO HWHTYHUIMS AENaeT TaK, YTO ITOHSTHE
«HaTypaJbHOE YHCIO» IKCTEHCHOHAJIBHO OIpejeneHo. Takas MHTYH-
LU MPEACTABIAETCS, OYEBUAHO, TECHO NMEPEIUIETEHHON C MHTYUIUEH
BPEMEHH.

"7 Cwm. R. Tieszen, The philosophical background of Weyl’s mathematical con-
structivism, in «Philosophia Mathematica», 8, 2000, n. 3, pp. 274-301. Cm. Taxxe
J.L. Bell, Hermann Weyl on intuition and the continuum, ibidem, pp. 259-73.

B H. Weyl, Raum, Zeit, Materie, Berlin, Springer, 1918.
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Tak kak OECKOHEYHOCTh MOXET OBITh IMOCTHTHYTa OJiaromaps
JIMIIb YACTOW MHTYHUIMH, KOTOpas MPEJCTABIsAET COO0M M uUTepa-
WU, TO B IPUMEPE C HATYPATbHBIMU YUCIAMU OECCMBICICHHO ITOBOpa-
YUBaTh BCISATh U UCKATh TEOPETHUKO-MHOXKECTBEHHOE OCHOBAHME IS
HUX.

B unTYyNMImn wreparyi HET BO3MOXKHOCTH TIOSIBJICHUS TTOPOYHOTO
Kpyra, TorJia Kak B MBIIIICHUH, KOTOPOS HE OCHOBAHO HA MOJOOHOW WH-
TYWLIAA, OH BCETA «CHUIAT B 3aca116»19. Beiine npuayMbIBaeT napajiokc
MPUJIATaTeIBHOIO «TeTEPOJIOTUUECKHI), YTOOBI JAaTh MPUMEDP WHTYHIUH,
YAOBJIETBOPEHNE KOTOPO HEBO3MOKHO 0 MPUHLMITUAIBEHBIM TPUYHHAM.
OH npuUHUMAET, CIIe0BaTelIbHO, CTOPOHY [lyaHkape B 0OIMYeHUH HErpe-
JIMKAaTUBHOCTU U NpeAJiaraeT NepecMoTp AHaln3a, B KOTOPOM HE MpHUMe-
HSETCS HEeNpeIMKaTHRHAS TeopeMa bombano—Beitepmrrpacca.

B u3noxeHuun cBoero npeIuKaTUBUCTCKOro AHanu3za Beiinp yacto
npuberaer K CyIIeCTBOBAHUIO BEPXHEr0 JKCTpeMyMa Jiisi OrpaHHuCH-
HBIX TIOCJEI0BAaTEIbHOCTEH PalUMOHANBHBIX uuced. B »ToMm ciydae
BEPXHHUH IKCTPEMYM MOXHO OINPEACTUTh, UCTIONB3Ys KBAHTOPHI TOIBKO
Ha HaTypaJibHBIX YHUCTIAX.

CBepx HaTypalbHBIX YHCEN MPEIUKATHBUCT JOMYCKAET TOIBKO
YpOBHH, 00pa30BaHHBIE MHOXKECTBaMH, KOTOPBIE SBIISUIMCH OBl OTpejie-
JTUMBIMHU B TEPMHHAX MHOKECTB YK€ JaHHBIX. [[posicHeHne KOHIICIINN
OTIPEZETUMOCTH BO MHOTOM 00s3aHO TpyZaMm Beis, KOTopbIil yxke B
cBoelt auruioMHOM padore 1910 roga mHTEpECOBAICS 3THM BOIIPOCOM,
npeajaras ONnpeneyeHHbIN S3bIK U COBOKYNHOCTh IPaBUJI, KOTOPHIE B
JTANbHENIIIEM CTaJIM Ha3bIBaThCs JIOTHKOM repBoro nopsaka. O1Hako u3
MOBTOPAIOIINXCS YPOBHEH ONPENETUMOCTH HaJ HATypaJbHBIMH YUCIA-
MU Beilnb npuHAMAaN TUIIE NEPBbIA, BEICTYTAs IPH 3TOM MEHee JHuoe-
paibHBIM, YeM caM ['yccepiib, YTO B PE3yJIbTaTe HE MO3BOJIUIO €MY
Pa3BUTH UACH, KOTOPBIC 3aTeM IpHUBEH | €1emst K uepapXxuu KOHCTPYH-
PYEMBIX YPOBHEH.

Beiinp npoJoipKuil pa3sMBIIUIATE HaJl AHalUW30M, KOTOPBIM OH
mpeJyIarail, W HajJ KOHTHHYYMOM, KOTOPBIH B HeM OBLT paccMOTpEH.
s Hero OBLIO OYEBUIHO, YTO (€r0) MaTeMaTHYSCKUH KOHTUHYYM WU

H. Weyl, Der “circulus vitiosus” in der heutigen Begriindung der Analysis, in
«Jahresbericht der Deutsche Matematiker-Vereinigungy, 28, 1919, pp. 85-92.
20 :
H. Weyl, Das Kontinuum, yxe uur.
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KOHTUHYYM HMHTYUTHUBHBII He coBnajand. OOpMalbHBII KOHTUHYYM
ObLT HEeM30€)KHO aTOMUCTHYECKUM. Beiins Mor numis TpeboBaTh, 4TOOBI
3T0 (OpMaJbHOE M3JIOKEHUE OBLIO MPUHATO KaK HEKOTOpas meopus
KOHTHHYyMa, ONpPaBIaHUE KOTOPOH HY>KHO OBUIO HMCKaThb B KaKOM-TO
OPYyTrOM MecTe, Kak TO MPOUCXOIUT Uil pu3nyeckux Teopuid. Uncna u
(GYHKIMHM TPEAMKAaTUBHOTO AHallM3a JIOMyCKAloT, 10 MHEHUIo Beiins,
Mo KpaifHel Mepe, HEKOTOPYIO TPaKTOBKY JBHXKEHHS, COTJIACYIOIIYIOCS
C TeM, 4YTO OOHapyXWBaeTcsi B Mupe (pu3mueckoil 0OBEKTHBHOCTH.
C. ®edepman yTBEpKAALT, YTO MO MPOIICCTBUM BPEMEHM Takas aeK-
BaTHOCTB HYK/IaM (DH3MKH, KAXKETCs, TIOATBEPKIACTCA .

B cBoem pa3MbIlUIEHNH O IOBOAY aTOMUCTHYECKOTO MaTeMaTH-
YeCKOro KOHTHHYYMa, HE COOTBETCTBYIOIIETO HENPEPHIBHOMY KOHTH-
HYyyMy UHTYyHIWH, Belnp npubnmxaercs k bpayspy. B 1921 rony on
3agBIISIET O MPEKpalIeHn COOCTBEHHBIX HE3aBHCHMBIX Pa3pabOTOK U
MPUHAMAET MOJIHOCTHIO CTOPOHY MHTYHIMOHM3Ma. OH JyMal, 4TO KOH-
TUHYyM bpayspa mMor Obl ObITh MaTeMaTHYECKUM IPEACTaBICHUEM HH-
TYMTUBHOTO KOHTHHYyMa, OOOCHOBAaHHOTO WMHTYHIHKEH MOTOKa CO3Ha-
HUS, a He (U3MYECKUMU MPHIIOKEHUSIMH, JIJIsI KOTOPhIX OBLIO JTocTa-
TOYHO TOTO ATOMHCTHYECKOro MOHATHS. He ObUIO, OIHAKO, MOJIHOTO
coracus MEeXIy JBYMsI MBICIUTEISIMH TI0 TIOBOJTY CBOOOIHO CTaHOBS-
muxcs nocieponarenbHocTeil. st bpayspa oHn ObLIM MHAMBHIAMU U
HEe MOTJM ObITh KBaHTU(UIMPOBaHbI. g Beiinsa xe numb 3akoHOCO-
o0pa3Hble MOCIeI0BATEILHOCTH OBIIM HEASTUMBIMH, HO HE CBOOOIHO
CTaHOBAIINECS MOCIeA0BaTeNbHOCTH. CyIIHOCTh MOCIEIHUX 3aKII0va-
Jach, COOCTBEHHO, B MPEACTABICHUH JCHCTBUTEIBHBIX YUCEN KaK CTa-
HOBJICHUSI B HEKOTOPOM HEIETCPMUHHPOBAHHOM BPEMEHHOM IIOTOKE,
rie HeT To4yek 0e3 JuTeNnbHOCTH. Belnb npensocxumaer gaxe bpays-
pa B 3aMEYaHUM, YTO BCE BELIECTBEHHbIC (YHKUUHU SIBISIOTCS HEIpe-
PBIBHBIMHM HE B CHJIy KaKOTO-TO JOKa3aTelIbCTBa, a HA OCHOBE HEIpe-
PBIBHOCTH MHTYUTHBHOTO KOHTHHYYMa M HEBO3MOXXHOCTH pa3esIeHUs
€ro Ha OTJIENbHbIE YaCTH.

Omnako HaumHas ¢ 1924 roga Beiins Bce aire myOInIHO 3asBIIs-
eT 0 CBOEH 03a00YEHHOCTH IO MOBOJAY yuiepOa, KOTOPbIM OTKa3 OT 3a-

*'S. Feferman, Weyl vindicated. «Das Kontinuumy» 70 years later, in Temi e
prospettive della logica e della filosofia della scienza contemporanee, a cura di
C. Cellucci e G. Sambin, vol. 1, Bologna, Clueb, 1987, pp. 59-93.
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KOHOB KJIACCHYECKOM JIOTMKU HAaHOCWI CTPYKTYpE NEPENOBBIX TEOPHA,
Y pa3pyuIeHus IPEKPACHOTO 3IaHUs KIIACCHICCKOM MaTeMAaTHKH .

Heunz6exxno mpoucxoaut ero Bcrpeda ¢ [ 'minpOeprom, KOTOPBIH
ObUT 03a00YeH TeMH ke caMbIMH TpoOriemaMu. Belnp He oTBepraer
Bpayapa, HO cunMTaeT HEOThEMIIEMON OCHOBHYIO YacTh MaTEMAaTHKH, B
KOTOPOW MPHUCYTCTBYIOT MOHATHS O€3 MOCTPOCHUM, JaHHBIX WHTYHUIIU-
eil. [Ipogoikasd gomyckaTh, 4TO B 3TOM YaCTU MaTeMaTUKHU Mbl HE UMe-
eM 3HaHus (UMeeM, CKopee, Bepy ), OH CUHMTAET, 9TO HYKHO BCE-TaKH C
Hel cornacuthbesa. OH Ha3hIBaeT €€ CMMBOJINYECKON MaTeMaTHKOW. Ma-
TeMaTHKa, HE OCHOBaHHAs HAa WMHTYMIIMH, MPETEHAYET Ha Pa3roBOp O
TPAHCUEHACHTHOM, MNpPUIJIAIIAET K HAUBHOMY peanu3Mmy. Peanusm He-
MpUEeMIIEM IS WIIeauCcTa, HO Yepe3 THIhLOCPTOBCKHUIM aKCHOMaTHYE-
ckuil (hopMajM3M CO3HAHUE MBITACTCS MEPEHPHITHYTh CBOK TEHb U
MIPEICTaBUTh TPAHCICHICHTHOE TIOCPEACTBOM CHMBOJIOB. Ecim mare-
MaTHKa JOJKHA COXPaHATh HEKOTOPYIO KyJIbTYPHYIO II€HHOCTh, TO
HY)KHO TIOCTapaThCs NpPHUIATh CMbBICH urpe Qopmyiamu. s sroro
Beiinp BeiEnsCT TPETHIO BO3MOXKHOCTD, KPOME HACaTU3Ma U HAUBHOTO
peanu3Ma, HEKOTOPYIO MEePCIEKTHUBRY, KOTOPYIO HAa3bIBAET YPOBHEM TEO-
PETUYECKOTO KOHCTPYHUPOBAHUS

Ho rae »TOT TpaHCUEHIEHTHBIH MHUp, IPUBHECEHHbII BEpoH, Ha KOTOPBIH
CCBUTAFOTCSI CUMBOJIBI? $1 HE HaX0Xy €ro, €CiM TOJIBKO He OOBEIUHIO TTONHOCTHIO
MaTeMaTHKy ¢ (U3UKOH M He JOIyIly, YTO MaTeMaTH4eCKHe KOHLENLUM 4Hcia,
¢byHKUMYU U T.1. (WM cCUMBOJIBL [ MIIbOEpTa) B 1IEJIOM UTPAIOT TY )K€ POJIb B TEOpe-
TUYECKOM KOHCTPYUPOBAHUU PEATBHOCTH, YTO U KOHIEHIIMU SHEPrHH, paBUTa-
LM, DJIEKTPOHA U T.JI.

Teoperndyeckoe KOHCTPYMPOBAHWUE OTIUYACTCS OT WHTYHIIUH,
MPUOTMXKASCHh K XYIOKECTBEHHOMY MPOMU3BEACHUIO KaK HEKOTOPBIH
KpEaTHBHBIN UMITYJIbC K CHMBOJMYECKOMY IPEICTaBICHUIO TPAHCIICH-
JIEHTHOTO.

Kak u 'unb0ept, Beiinb B utore uiier 000CHOBaHUS KaK ISl KOH-
CTPYKTHUBHOM MaTeMAaTHUKH, TaK U JJIsI KJIACCUUECKOM.

* H. Weyl, Filosofia della matematica e della scienza naturale, yxe uur.,
c. 54.
¥ H. Weyl, Die heutige Erkenntnislage in der Mathematik, in Symposion, 1,
1925, pp. 1-23.
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Cpenn KpallHMX KOHCTPYKTUBHUCTCKHX MOJXOJOB CTOUT YIOMS-
HYTb TaKXKe ynBTpaI/IHTYI/II_II/IOHI/ISM24 Y TIONIBITKA COBCEM OOOWTHCH 0e3
OTpHIIAHHA" .

[TaHOpama KOHCTPYKTHBHOW MAaT€MaTHKH B JEWCTBHHU, TOHMMAae-
MOH KakK HEUYTO OTIMYHOE OT OCHOBAHWUH, MPEICTABISIETCS BEChbMa
nectpoit. Crofa BXOAAT, K NPUMEPY, pyccKas IIKoia, Oa3upyromasics
Ha anropudmax MapkoBa, KOHCTPYKTHBHAs aireOpa, HCCIEIOBAHHS
PEKYpPCHBHEIX aHAJNOTOB KIIACCHYECKHX KOHIIEIIHA . MeTamMaTeMaTH-
YeCKHE JK€ MCCIIEOBAaHUS PACCMATPHUBAIOT IOCTPOCHUE CUCTEM, Mpel-
CTaBJIAIOIIUX YaCTHBIE TOATEOPUH KIACCHUECKUX TEOPHH, U CPENN HUX
oJbIIOe BHUMAHKE 0Ty dHin Teopun Dedepmana’’.

Heobxonumoe 3aKII0UMTENIbHOE 3aMEUaHUE 110 MOBOJY 3HAYCHUS
KOHCTPYKTHBU3MA B LCJIOM COCTOUT B TOM, YTO pa3aciibl MAaTCMAaTUKH,
KOTOPBIEC paCHCHUBAINCh KaK JIMIICHHBIC CMBICIIA U OT6paCBIBaHI/ICB
KOHCTPYKTHBHCTaMHM, NPEACTABISIOT COOOH TEMBI, Kacarolluecs KOH-
TUHYyMa WJIHM BOIPOCOB ele Oosiee abCTpaKTHBIX M KpaiiHe peaKo pac-
CMaTpHBaeMBIX B LIKOJIBbHOM MaTeMaTHke. [IpenogaBarenyu gpakrndecku
MPEToAaoT, €CIM MPENoJatoT, KOHCTPYKTHBHYIO MaTeMaTtuky. C npy-
roil CTOpPOHBI, KOHCTPYKTHBHAsI TPAKTOBKA MpeACTaBiseTca 6oiee TOH-
KOI71, 9TO onpeneneHHHﬁ BBI30B MBICJIUTENILHBIM CIIOCOOHOCTSAM H DKO-
JIOTHYECKOM TEXHOJIOTHH UX UCIIOJIB30BaHMUs, 3TO OTKA3 OT CTPENbOBI U3
MYLIKH 110 BOPOOBSIM, KOTAAa AOCTaTOYHO poratku. s Oyaymux mpe-
nojasareneil ObUIO OBI TOJE3HO OJIM3KOE 3HAKOMCTBO C KOHCTPYKTH-
BUCTCKHM H3JI0KCHHEM Z[CﬁCTBI/ITCHBHBIX YUCCJI MW BCHICCTBCHHBIX
(GYHKIMI BMECTO TOTO, YTOOBI MACCHBHO BOCHPUHHMATH HM3JIOKEHHE
KJIACCUYECKOE, KOTOPOE TOJHOCTBED OTOPBAHO OT MPOCTEHIIEH MPaKTH-
KH.

#AS. Esenine-Volpine, Le programme ultra-intuitionniste des fondements des
mathematiques, in Infinitistic Methods, Oxford, Pergamon Press, 1961, pp. 201-233.
®N. Dequoy, Axiomatique intuitionniste sans negation de la geometrie
projective, Paris, Gauthier-Villars, 1955.
D. Bridges, F. Richman, Varieties of Constructive Mathematics, yxe 1uT.
7 M.J. Beeson, Foundations of Constructive Mathematics, yxe IuT.
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10. CTPYKTYPAJIN3M

Kak ctpykrypanusm, Tak U AETyKTHBH3M, O KOTOPOM ITOTOBOPUM
B JaJbHEHIIEM, HE SIBISIOTCS MOJHOLIEHHBIMU (QUITOCOMUIMH, a CKOpee
NPEACTaBIAIOT COOOH JTaKOHWYHBIE OnpeaeieHus mMareMatuku. OHH
BEIOMPAIOT OJMH €IMHCTBEHHBIN XapaKTEPHBIN acIeKT: CTPYKTYpPhl — B
MEPBOM CITydae, TEOPEMBI — BO BTOPOM. JTH HAIIPaBIICHUS HAPYIIAIOT,
KOHEYHO, MPUHIUI 0OBEKTUBHOCTH M ITOTOMY, YTO HE AalOT OTBETOB Ha
Bce (mrocodckre BOMPOCH, M IOTOMY, YTO COBCEM IPEHEOperaroT
pPa3sHOOOpa3HBIMHU aCMeKTaMu €KEIHEBHOHN MpakTuku. Ho oHM memaror
3TO HAMEPEHHO, MOCKOJIBKY HE XOTAT 3aHMMaThcad HU Quiocodueii, Hu
couuosioruet. ToT, KTO mpezyiaraeT 3TU HaIlpaBJIEHUs, XOUET CKa3aTh,
YTO €CTh MaTeMaTHKa C TOYKH 3PEHHS MaTeMaTHKa. JTH JBE MO3UITUN
MpeUIaraloT Majo, HO OHM HE TpeasaraloT TIIyHocTell W He PUCKYIOT
ObITh (hanbcupunmupoBaHHBIMA. OHH BBICTABIISIFOT, BO BCSIKOM CITydae,
Ha MEpBbIM IJIaH, HEKOTOPYIO 3HAYUMYIO XapaKTEPUCTHKY, XOTS U pac-
KPBIBAIOIIIYI0 OCOOCHHOCTH MaTeMAaTHKH JIMIIh YacTHIHO. Kpome Toro,
OHM JArOT ONpeieNieHHEe TUCLMIIIMHBI B HAy4HBIX, MATEMaTHUYECKHUX
TEPMUHAX, U 3TOT0 JOCTATOYHO AJIS T€X, KTO MPUHUMAET 3TU Hampas-
nerus. CrenoBaTth (GUI0CO(MCKIM BOIIPOCaM O3HAYaIO OBl CBEPHYTH C
LEHTPaIbHOM TOpOTH B TIepeyIok 0e3 KOHIIa.

CTpyKTypanau3Mm YTBEp)KIaeT, 4TO MaTeMaTHKa €CTb H3y4eHHue
ctpyktyp. Takas popMynupoBKa BCTpedaeTcs U B IPYTHX M3I0KECHUSAX,
K IIpUMEpY, B TUIEPINIATOHU3ME, U HE ciay4aiiHo. Ecinu crpocuts Ma-
TEMaTUKa, YTO OH U3Yy4aeT, TO paHee OH OTBETWI Obl, YTO MU3y4aeT Yuc-
Jla WK TIPOCTPAHCTBO, a celyac yallle OTBEYAET, CChUIAsICh HA KAKUE-TO
KJIaCCBl CTPYKTYp. XapaKkTEepHOW OCOOEHHOCTBIO CTPYKTYpaJIMCTa, OJ-
HaKo, SBJSETCS, B OTJIMYME OT peasucTa, 0TKa3 OTBEYaTh Ha BOIMPOC O
TOM, YTO €CTh CTPYKTYpPBL, — OTBET MaTeMaTHuecku unuinuii. Ho, Bce
paBHO, OH JOJDKEH OOBSCHUTH, KaK OHU 33aJaHbl B MaTeMaTHIECKOM
WCCIIEIOBAaHNH, U 3TO MOYKHO CIIENIaTh Pa3HBIMH CIIOCO0aMHU.

[lepBast ynoBka — 3T0 UCHOJIB30BaHUE HE(POPMAJIBHON CEMaHTHKH, B
KOTOpoH (hyHIAaMEHTAJIbHBIC TIOHSTHS PACCMATPUBAIOTCS KaK IEPBUYHBIE

207



Dunocoghusi mamemamuru. Hacieoue 08aoyamo2o CMoIenus

u He onpenensieMble. CTPYKTYpbI XapaKTepH3yIOTCS CBOMCTBaMH, Kacaro-
IIUMUCS OTHOIICHUH W (PYHKIMI, KOTOpbIC JCHCTBYIOT B CTPYKTypax.
OpHako HU KOHIIETIUSA UCTUHHOCTH, HU KOHIIENIIHS CBOMCTB HE aHAIIM3H-
pytorcsi. CTpyKTYphbl pasiMyaroTcss YUCIOM M THIIOM ONEpalyid U OTHO-
IIIEHU, HO HE TOBOPUTCS TaKXKe, UTO MPEICTABIIIIOT COO0H OTepariy Win
otHouIeHus. OHM MOHMMAIOTCSI KaK MEPBUYHBIE JIOTUYECKHE KOHLETIIHH.
MaremMartuka BbIACISAET HEKOTOPBIE Crienu(pUIeCKHe ONepali ¥ OTHOLIE-
HUS, GOPMYITPYS UX CBOWCTBA depe3 (hOpMYJIIBl MITH YCIIOBHS, KaK MOTJIO
ObI OBITH ISl OTHOLICHHH TIOPSIJIKA, YACTUYHOTO MOPSAKA, SKBUBATIEHTHO-
cti. He Tonpko mpeacraBieHne CTPYKTYp, HO TaKKe U UX M3yUeHHE TPO-
BOJISTCS 3aTEM CEMAHTHIECKH He(hOpMaIbHBIM 00pa3oM.

[Ipobnema c aTM oOpamieHneM K HeOpMaIbHON CeMaHTHKE 3a-
KJIIOYAaeTCsA B TOM, UTO IIPH 3TOM MPOSIBIISETCS CIUIIKOM HEMPUKPBITHII
0TKa3 OT MPHU3HAHUSA PE3yJIbTATOB (laXKe €CIIM TOJBKO B CMBICIE KYJIb-
Typbl, @ HE MaTEMAaTHKH), KOTOPHIE SBIISTIOTCS BCEOOMIMM JOCTOSHHEM.
B aBannaToM Beke JIOTHKa CTPOTO ONpeAesiiia CEeMaHTHKY, TpoaHalu-
3MpOBaJIa €€ KOHLENIUHU U CHeNana 3T0 B MaTeMaTHIECKUX TePMHUHAX,
B 9aCTHOCTH, TEOPETHKO-MHOXKECTBEHHBIX. KOHEUHO, SA3BIK CEMaHTHKH
ocraercss HeOpPMaNbHBIM YMBIIUIEHHO, HO OH BCE PAaBHO SIBISETCA
OUYCHb OJIM3KMM K TEOPETUKO-MHOXECTBEHHOMY WJIM HAIlOMHUHAET €ro.
[Tpubexmume B HehopMaIbHOM, KaXKETCs, 03HaYaeT TOra, YTo MaTeMa-
THKa U3y4aeT TO, UTO U3y4daeT.

pyroe pemeHre — coBceM H30€KaTh CEMaHTHUECKUX PacCyk[e-
HHUM U CKa3aTh, YTO CTPYKTYPHI XapaKTEPU3YIOTCA akcCHOMaMu. B 3Tom
ciIydae Ui 3aJjaHusi HEKOTOPOW CTPYKTYPHI IPH TIOMOIIN CHMBOJIHYE-
CKUX 3allUCel MOCTYIHUPYIOTCS YCIOBHUS, KOTOPBIE JTOJKHBI OBITH YIO0-
BJIETBOPEHBI CO CTOPOHBI ONEpalvii U OTHOLIEHUH. «Y JOBIETBOPEHBI»
TaK)Ke SBIAETCS CEMAaHTUYECKHNM TEPMHHOM, HO WCIOJIB30BAaHHBIM
JIMIIb KaK 000POT, COJEPIKAIIMN CIICAYIOIUN HAMEK: CBOMCTBA CTPYK-
Typ COCTOAT ceidac B CIEJICTBHUSAX, BBIBOJUMBIX M3 akcuoM. Toraa
CTPYKTYpPaJIM3M OKpAIIMBaeTcs B IBeTa (OpMaaM3Ma WM KE MOXKET
OBITh cITyTaH ¢ neAyktuBu3MoM. llosumuio dopmanmiama TpUHSIL, K
npumepy, Byp6aku'.

' N. Bourbaki, L architecture des mathématiques, in F.Le Lionnais, Les
grands courants de la pensée mathematique, yxe uurt., pp. 35-47 ; anriumiickas
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Jnst coxpaHeHHsl CTPYKTypaliu3Ma Kak HE3aBUCHMOTO HarpaBlie-
HUSI HEOOXOJMMO BCE-TaKM CKa3aTh, YTO €CTh CTPYKTYPBI, JaXe €CIH
Byp06aku, kak MBI BUJETH, HETEPIIUM U CApPKACTUYCH 0 STOMY ITOBOAY.
®duinocodsl B COOTBETCTBUU CO CBOMMHM OOS3aHHOCTSIMU OOCY)KIAIOT,
KaK JOJDKHBI OBITH OBl BCTPamMBaTBhCS CTPYKTYphI B aHCAaMONb OBITHS,
rJie OHHU BIUIOTH /IO TTOCJIEIHET0 BPEMEHU OTCYTCTBOBAJIM: TaK KaK MHO-
I'MM OHHU HPEACTABIISIOTCS] YEM-TO OTIEJIbHBIM, OHH Ka)KyTCsl OJM3KUMHU
K CBOMCTBaM; €lle OJMH P>KaBbli MHCTPYMEHT, KOTOPBIH OCTAETCs C
OHTOJIOTMYECKOTO Yep/IaKa — YHUBEPCAIIUHU ante rem’.

CTpYyKTYpBI, O KOTOPBIX TOBOPST COBPEMEHHBIC MaTEMaTHKH, OT-
HIOJh HE yTalii ¢ Heba TIATOHNW3Ma, a POIMIIMCh B X0fe ucropun. Ma-
TEMAaTUKW HE Cpa3y 3aMEeTHIIH, YTO TO, YeM OHH 3aHUMAJHChH (WJIH YTO
n3ydaim), ObUIM CTPYKTYpPBI (MJIH MOCTPOEHHE CTPYKTYp) WIIH, JIy4lle
CKa3aTh, YTO CaMbIM IMOAXOJSIIUM CIOBOM JJISl BBIPAXECHUS TOTO, YEM
OHM 3aHMMAJHCh WM YTO M3Yy4asid, OBLIO CIOBO «CTPYKTypay». UTOOBI
MPOCIEANTh MOCTENIEHHOE CTAHOBJICHHE CTPYKTYPHOH INEPCHEKTHBEI,
HY>KHO BCIIOMHMTH HCTOPHIO MaT€MaTHK{ IEBSITHAALATOrO M Hadaja
JBa/ILIATOTO BEKa’.

JHocraTouno ObUIO OBI CKa3aTh, YTO MAaTEMATHKU OOPOJIHUCH C Oel-
HOCTBIO SI3BIKA JUIS BBIPKEHHS TOTO, YTO 3apOXKAAIOCh y HUX Ha TJia-
3ax, HO Ul 4ero He ObUIO MOAXOJSILEro CJIOBA, MOCKOJIbKY HHUKOTIA
3TO HE MPEJICTABISUIOCH CTOIb 3HAYUTEIbHBIM. OHH JTOJDKHBI OBUIH BBI-
pasuTh TO, YTO HAXOJWIM OOILIEro B Pa3HbIX TEOPUSIX WM O0JIACTAX
N3y4YeHHS, KOTOPBIMHM OHH 3aHUMaJKCh. Jlo TOro, Kak MOSBUINCH CIOP-
MPU3HI JIOTUKHA, TEPMHUHBI «TEOPHI» U «00JIaCTh» HMCIOIB30BAINCH B3a-

Bepcust — The architecture of mathematics, in Amer. Math. Monthly, 57, 1950, pp.
221-232.

*S. Shapiro, Talking about Mathematics, yxe wut., pp. 263—264.

} IMoxgbopky MaTepHalloB AL M3Yy4YEHUS CTPYKTypajiu3Ma MOXKHO HAMTH B
L. Vercelloni, Filosofia delle strutture, Firenze, La Nuova Italia, 1988. C marema-
TH4eckoi Touku 3peHus cM. J. Dieudonné, The difficult birth of mathematical
structures (1840—1940), in Scientific Culture in the Contemporary World, nox pex.
V. Mathieu, P.Rossi, crnenuanpHblii Bblmyck Scientia, 1979, pp. 7-23, u
J. Guérindon, J. Dieudonné, L’algebre depuis 1840, in Abrégé d’histoire des
mathématiques, nox pen. J. Dieudonné, Paris, Hermann, 1978, vol. I, pp. 91-127;
cm. takke G. Lolli, La matematica: i linguaggi e gli oggetti, yxe uut., u Le
ragioni fisiche e le dimostrazioni matematiche, yxe 1uT., T11. 1.
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MMO3aMeHSIEMBIM 00pa3oM, Kak eciii OB HEeKOTOpast TeOpus UACHTHU(DH-
UpOBaa Obl HEKOTOPYIO 00JIACTh, B HAOOOPOT.

Yro 0o0miero UMEIOT ONEpaluy, KOTOPBIE BBIMOJIHSIOTCS C MOMO-
LIBIO MOJCTAHOBOK, M ONEPALUH MapauIeIbHBIX IIEPEHOCOB U U30MET-
pUYECKHUX NBIKEHHH B TEOMETPHH, TeM OoJiee, KOT/a TPYIITy THOCTa-
HOBOK MOYKHO OBLIO TaKXe MPEICTaBUTh IIBETHBIM Tpadom, Kak Cliesal
A. Kemm? Yto obmiero Mexmay 3J1eMeHTapHOW T€OMETpHUEil 1 BEKTOPHOI
anreOpoii?

CxozcTBa OAOOHOTO TUMA BCE Yallle MOSBISUINCH B MaTeMaTHKE
JIeBATHAALATOrO Beka. Haxoqumuce aHalornm Mekay COBEpLIESHHO He-
3aBHUCHMBIMH TeopusiMH. AnreOpa BbICBeunBaia (OPMaTbHYIO HIICH-
TUYHOCTH Pa3UYHBIX omeparuil. [lanee mpuBenem eiie mpuMepsl, OT-
HOCSIIIIUECS K IeAYKTHBU3MY.

Torna Havanu roBOpuTh, YTO MAaTeMaTHYECKUE TCOPHH H3Y4aiOT
cBoticTBa Tpynn omeparuii. Co3mxanack BO3MOXXHOCTh TIPUBECTH B TOU-
HOE COOTBETCTBHUE APYT C JIPYIOM TEOPUH W 00JIaCTH, KOTOpHIE Ka3a-
JIMCh Pa3NUYHBIMU 110 UCTOPUYECKUM NPUYMHAM WM B CHIIy Pa3iivy-
HBIX HCIIOJNIb3YEMBIX CHCTEM 3aliCH, OoOecredrnBas WX COBMEIIEHHE,
MOKaIyH, JMIIb TPU TTOMOIIM JMHIBUCTHUYECKUX TpHUeMoB. B Takmx
CIIy4asiX OTMEYaJioCch, YTO TPYIIIBI ONEPALMil 3TUX TEOPUI UMEIOT OHY
U Ty € CTPYKTYDY.

AHanornu oOHApYXKUBAIUCH KaK CHU3Y, MEXKIY CYIECTBYOIUMH
001acTsIMH, TaK U CBEPXY, OT TEOPUH, KOTOPAsi MOTJIa UMETh HECKOJIBKO
WHTEpHpeTalui.

Ecim B pa3HBIX cucTeMax 00bEKTOB OOHAPYKUBAIOTCS OTICPAIIAH C
OJIMHAKOBBIMU CBOWCTBAMH, TO BO3HUKACT HUJES, YTO OOBEKTHI CAMH TI0
ceOe He 3aciy’>KUBAIOT MaTeMaTH4ecKoro WHTepeca, He UMEIOT, ClIe/I0-
BaTebHO, CYIIECTBOBAHUS BHE WX B3aHMHOTO PACIIOJIOKEHHS, KOTOPOE
HaKJaJbIBaeT HAa HUX HEKOTOpas rpymma onepamuii. B nepBbix npume-
pax pasHele peanuzanuu u3oMopdHel. WX MmarepuanbHbie pazauyuus
KaXyTCsl YeM-TO MaTeMaTH4ecKu He3HaYMMBIM. B To ke camoe Bpems
MPOAOJIKAeT OBITOBATh MHEHHUE, YTO TEOPHS JOJDKHA TOTHOCTHIO (QHK-
CUPOBaTh CBOMCTBA OINEpALUi, C KOTOPBIMH UMeEET zien0. Jlonroe Bpemst
TOBOPHJIOCH, K IIPUMEPY, YTO JBE TPYIIIBI UMEIOT OIHY H Ty )K€ CTPYK-
Typy, €CIIH OHU W30MOP(HBL. 3aTeM yCIOBHE CMSTYAETCA, MOCKOJBKY
BBISICHSIETCSI, YTO BO3MOYKHBI TAK)KE HEN30MOpP(HBIE peann3aluy OQHOMI
210



Cmpykmypanusm

1 TOH xe Teopur. Toraa He TOJIBKO OT/ENbHBIE WHIAMNBUABI HE Ba)KHEI,
HO TaKXX€ M X KOMIUIEKCHI, [IOCKOJIbKY BO3MOXHBI, K IPUMEPY, MOAETH
Pa3HBIX MOLTHOCTEH.

Ilepexn nuIOM MHOKECTBEHHOCTH MHTEPIPETALMHA TEOPHUU CIIpa-
IIMBAETCS, YTO OIPENENSIOT aKCHOMBI MJIH, KaK TOBOPHIIOCH B TEUEHHE
HEKOTOPOTo MepHojJa, YTO CyTh HEABHBIE omnpeneieHHud. Tak Kak OHU
CTpEMSITCS OXBATUTh BO3MOXHO OOJIbIlIEE KOJMYECTBO BEIIEH uepes
HEKOTOpBIE WX OOIIMEe CBOWCTBA, TO aKCHOMBI IPENCTABISIOT COOOH,
TaK cKa3aTh, ompelelieHHe BHIa. Ha maremaTtmdeckoMm si3bike Oyaer
TOBOPUTHCS, UTO OHM ONPEAETSIOT CTPYKTYPY.

Konnenuus cTpykTypsl HIET B HOTY ¢ OCHOBHOHM HJeeil akcuoMa-
TUYECKON TEOPHH, KOTOPYIO MBI PACCMOTPUM B pazfiesie O JeTyKTHBU3-
Me. B neficTBUTENbHOCTH HE YAAJIOCh 1aTh ONPEACICHUE «CTPYKTYPh»,
KOTOpOE HE CChIIaJIoch Obl Ha ONPEAEIEHHBIN KJIACC WHTEPIpPETaLNi
HEKOTOPOH TeOpHH :

CTpyKTypa eCcTh 110 CYTH CIIMCOK OTepalnuii 1 OTHOILICHUH U UX CBOICTB, KO-
TOpbIe OOBIYHO BBIPAXKEHBI aKCHOMaMHM U c(hOPMYIUPOBAHbI TaK, YTO MPEACTaBIIA-
IOTCS KaK CBOMCTBA, KOTOPHIM YIOBJIETBOPSIET HEKOTOPBIA KIAcC CHENU(PHISCKUX
MaTeMaTHYECKUX 00BEKTOB, 1a)Ke OYCHb PA3INUHBIX MEXY COOOI.

OT0 ABNSETCS U CETOMHSIIHAX MaTeMaTHKOB «00muM U 3¢ dek-
TUBHBIM TIOHSATHEM CTPYKTYPBD», KOTOPOE «IIPOUCXOIUT OT Bce Ooiee
IIMPOKOTO MPUMEHEHHS aKCHOMATHYECKOTO METOJa», JIake «ECIU MPU
3TOM U He 3a00TATCS O TOM, YTOOBI JaTh HEKOEe (opMalIbHOE Ompe/Ieie-
HUE TOHATHS "CTpyKTypa'».

B HemaBHel mcTtopun anreOpBl CIOBO «CTPYKTYpa» HCIIOIb30Ba-
JIOCh | JI0 CHX IIOP HCIOIB3YeTCs Takke IpyruM odpaszom. K mpumepy,
pedb HIET O TeOpeMax, KaCarolIUXCs CTPYKTYPBI, KOTIa JOKa3bIBaeTCs,
410 00BEKT 00pa30BaH MOCPEACTBOM KaHOHUYECKHUX Omepalruii u3 0o-
Jiee MPOCTHIX OOBEKTOB TOTO K€ THMA. | OBOPUTCS 3aTeM, YTO MaTeMa-
TUYECKUI OOBEKT UMEET HEKOTOPYI CTPYKTYpY, KOTJa BBISICHSETCS,
YTO €r0 OIepaIlii, OMPECICHHBIC, MOXKET OBITh, OCOOBIMH W HE3aBH-
CHUMBIMHU CIIOCO0aMH, yIOBJIETBOPSAIOT TaKXKe aKCHOMaM 3TOW CTPYKTY-

*'S. Mac Lane, Structure in mathematics, in «Philosophia Mathematicay, 4,
1996, n. 2, pp. 174—183. Bech HOMEp mpencTaBisieT co0O0M CIEIMaIbHBIA BBITYCK,
MOCBSILIEHHBIN CTPYKTYPAIA3ZMY.
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pel. B TpunanaTsie roasl 00HapyXHUIOCh, YTO BO MHOTHX CIy4asx pe-
IIeTKa OA00BEKTOB HEKOTOPOTO0 00BEKTa €CTh €r0 BHYTPEHHSISI XapaK-
TEPUCTUKAa KaK HEKOTOPOro Kiacca, M IMOJIarajJoch BO3MOXHBIM CKa-
3aTh, YTO peIleTKa MOJOOBEKTOB M €CTh CTPYKTypa o0bekTa. «SIcHo,
gyro anreOpauctel 1930 roga OblIM cHACTIMBHI Pa3MBILUISATh O CTPYK-
Typax ¢ MHOTOUHCIICHHBIMH 3HAUCHUAME .

CTpyKTypaiau3M 3auHTEpPECOBaH, MPEXJe BCEro, B BBIABICHUHU
pa3HOTO poAa OTHOMIEHWH MEXIY PazINdHbIMH CTPYKTYpaMmH, K MpH-
Mepy, MOTPYKEHUsSI YHCIOBBIX CHCTEM B HEPApXHUIO anreOpandeckux
CUCTEM OT IpyHN IO IOJICH, UM K€ B BBIABICHUH OZHOBPEMEHHOIO
HaJIM4Wsl MHOTUX CTPYKTYp Ha OJHOH U TOH ke 001acTH.

B y4eHum o CTpyKTypax «He CYIIECTBYET HHYETro, YTO ObLIO OBl
COOCTBEHHO 'MareMaTHYeCKHM OOBEKTOM'", XOTh H TOBOPHTCS 00
stom». [Ipemior mis 3TOro 3akio4yaeTcs B TOM, YTO HCIOJIB30BaHHUE
CTPYKTYp OOHapy>KHBaeT, YTO OOBEKTHl MOTYT OBITH OIMMCAaHBI TOJIBKO
«C TOYHOCTBIO 10 M30MOp¢du3MoB». OnHAKO NpUYKHA IITy0XKe, a 3T0 —
JIMILB €€ CIIEICTBUE.

JleiicTBUTENBHO, OJHUM M3 Hau0OJIee BaXKHBIX YCIIEXOB B 00IEM
W3YYEHUU CTPYKTyp CTal JalbHEUIIMH OTXOJ OT WHAWBHIOB U OT
MPEeIMETHBIX 00JIacTei!, MOTUBHPOBAaHHBI Ha 3TOT pa3 MareMaTHde-
CKH, a HE JIOTMYECKH, KaK B KOHLENIHHA MOJEIN HEKOTOPOH TEOpHH.
PaccMmoTpenne CTpyKTyp MOIATAJIKUBACT €CTECTBEHHBIM 00pa3oM K pac-
CMOTpPEHHIO (YHKLIMH MEXAY CTPYKTypaMH OJHOTO THMa, (yHKUIUH,
KOTOpBIE TOJKHBI COXPAHAMb CMPYKMYpy, U K BO3SMOXHOCTH XapakKTe-
pH30BaTh, CIEOBATEILHO, CAMU 3TH CTPYKTYPHI 4epe3 THIl (yHKIINH,
KOTOpBIE COXPAHAIOT CTPYKTYPY. ITO MOP(HU3MBI, KOTOPBIE CTAHOBSITCS
BayKHEE CaMUX CTPYKTYp. Y JeMCTBUTENBHO, TAK)KE U ONIEPALIMU MEXKITY
CTPYKTYpaMH ONpEeAessIoTcs B TepMUHAX MopdusmoB. Tak, Kk mpume-
py, OOBIYHOE TPOU3BEICHUE ABYX CTPYKTYP OIpEAeIsieTcsi HE depes
MHOXECTBO YIOPSAOYEHHBIX Tap, a Yepe3 CBsI3b MEXIy MOppH3MaMHu,
OTHOCSIIIMMUCS,, COOTBETCTBEHHO, K TPOM3BEIACHUIO M K COMHOXXHTeE-
nsm. (CTpykTypa, HakjIaapIBaeMas Ha) OOBIYHOE JEKapTOBO MPOU3BE-
JIEHHNE MHOJKECTB SBIIIETCSI OAHOM M3 BO3MOYKHBIX HWIUIIOCTpALMi, HO,
€CTECTBEHHO, TOJIBKO C TOYHOCTBIO 10 M30MOP(HHU3MOB, KaK U BCE KaHO-
HUYECKHE KOHCTPYKIMU TEOpHUU Kareropuil. He Tonbko HeT HeoOXxomu-

> S. Mac Lane, Structure in mathematics, yxe uur., pp. 174183,
212



Cmpykmypanusm

MOCTH TOBOPHUTH, YTO CTPYKTYpPBI — 3TO MHOXECTBA, HO, MOXKET OBITh,
3TO AK€ M OMINO0YHO.

JIfo60TIBITHO OTMETHTHh OJUH MCTOPHYECKWH HIOAHC. B TO Bpems
KaK MaTeMaTHKa JABUranach B HAIPaBICHUM CTPYKTYp C MPU3HAHUEM U
MPOCIIaBIeHNEM Bce OOJIBIIEro UX pasHooOpa3us, pa3BUBaIach TakKe 1
TEOpHsT MHOXXECTB (CTUMYJHMPOBaHHAs, MPEKAE BCEro, CO CTOPOHBI
AHanm3a, a BIOCICACTBHH TAKKe CO CTOPOHBI CEMAHTHKH®) CO CBOMMH
TpeOOBaHMSIMU €AMHOOOpa3us W penykiuuoHu3Ma. He ciydaiiHo, 4TO
BITOCIIEZICTBHH CTPYKTYpaJIu3M, Pa3BUBAsCh aBTOHOMHO, (haKTHUecKH
OTBEPr OOBATHS TEOPUU MHOXKECTB, JJake B OypOaKMCTCKOM MpakTHKE,
4TOOBI 0OPATHTBCS K KOHIEHIIHAM TEOPHH KaTErOPHii .

UctunHas cymHocTs OypOaKUCTCKOTO CTPYKTYypajiu3Ma 3aKioya-
€TCsI B TOM, YTO B IICHTP MAaT€MaTHK{ CTaBSATCS HECKOJIBKO OCHOBHBIX
CTPYKTYp (anrebpanyeckue CTPYKTYPHI, CTPYKTYPBI MOPSIZIKa U TOIIOJIO-
THYECKHEe CTPYKTYPHI), KOTOPHIE 3aT€M BCTPEYAIOTCS OAHOBPEMEHHO
MPUCYTCTBYIOMIMMH B Pa3IMUHBIX (JOpMax U B KIACCHYECKHX CTPYKTY-
pax THIIa BEIIECTBEHHBIX YHUCEI, U B HOBBIX CTPYKTypax THIIA TOMOJIO-
THYECKUX BEKTOPHBIX TPOCTPAHCTB.

Bo3MoXHEIM  GHUIOCOMCKAM TPOMOIDKCHUEM CTPYKTypam3Ma
MOYKET OBITh MCCIIEIOBAHUE CBS3EH M 3aBUCHMOCTEH MEXIy OCHOBHBI-
MH MaTeMaTHYECKUMH CTPYKTypaMH W DJIEMEHTapHBIMH IEHCTBUSIMH
YeJI0BeKa WM CUTYalUsIMH, B KOTOPBIX HAJ0 yIOPSIOUYUTh MHOXKECTBO,
CKOMOWHHPOBAaTh, BBHIIOJIHUTH OOpaTHBIE OIEpaIiy, Y3HATh CHMMET-
puu U Apyrue (GopmMbl. TO HOBBINM B3IJIA[, CBA3aHHBIA C 3BOJIOLMOH-
HOM TICMXO0JIOTHEH, 0 YeM moroBopuM aanee. OH He ObLT IpEICTaBICH B
KJIACCHYECKOM CTPYKTypanusMme B ctuiie bypOaku.

Bo ¢pankos3eraHOi KynbType OypOaku3My Oi1arompHusITCTBOBAIO
IIMPOKOE BHHMAHME K CTPYKTYpaTHCTCKO# mpobiematuke’. CTPyKTy-
paJIM3M TIEPEKMIT SMIOXY PaCIBETa B Pa3HBIX 00JIACTSIX, OT TMHTBUCTHKH

® Io MOBOJIy MHOTOYHCIICHHBIX POJIeH TEOPUH MHOXKECTB, KaK MaTeMaTH4e-
CKHX, TaK M Kacarolluxcs ocHOBaHUi MaTematkH, cM. G. Lolli, Dagli insiemi ai
numeri, ye OUT., 9acTh 1.
ITo moBoxy TeopHH KaTeropuil OrpaHUYMMCs YKa3aHHEM OIHOTO JIOCTYII-
Horo tekcta F.W.Lawvere, S.H. Schanuel, Teoria delle categorie (Matematica
concettuale), Padova, Muzzio, 1994.
CwMm., k npumepy, A.Lautman, Essai sur les notions de structure et
d’existence en mathematiques, Paris, Hermann, 1930.
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¢ @. ne Coccropom u autpononoruu ¢ K. Jlesu-Ctpocom a0 mcuxomo-
run ¢ K. [Inaxe, co BKIamoOM maxe crloppeainu3ma. Ycrmex ObUT moa-
JIEpKaH B CBOIO O4YEpE/b MOSIBIICHUEM CTPYKTypalu3Ma MareMaTh4e-
CKOT0’. DTH acCIeKThl HCTOPHH KyJIbTyphl HE MPHHAIIEKAT, OJHAKO,
HaIIel TeMe, XOTS MbI elle U CTOJIKHEMCS C TeM, YTO ObLIO Ha3BaHO UX
MaryOHBIMH MOCJICACTBHSIMH Ha METOAMKY IIPEIOIaBaHusl.

[Ipu moxBeeHNM UTOTOB K KOHITY BEKa BBISIBUIUCH YETKHUE OrPaHU-
YeHUs ¥ HeIOCTaTKU OypOaku3Ma Kak B OTHOIIEHNH OCHOBAaHHH, TaK U 110
MOBOJIy €r0 BJIMSIHUS, KOTOPOE MMEJIO MECTO Ha Pa3BUTHUE MAaTEMAaTHKH.
bezzacTenunBoe M NpeHEOPEKUTENFHOE TIOBEJICHUE B OTHOIICHHH OCHO-
BaHMI, KOTOPOE BO MHOTOM OIPEICIISUIOCh OOIMUMH YOSKICHUSIMHA MaTe-
MaTHKOB, Ha TIOBEPKY OKa3bIBACTCS MPOAYKTOM BBICOKOMEPHOTO O0OMa-
Ha'’. Bypbaku HE pa3y OCHOBAaTEIbHO HE OOCYXKIACT 3HAUCHHE TEOPEM
I'énens o HenosHOTE, OrPAaHNYMBAsICh UX YITOMHHAHHEM KakK KOHIIa Mpo-
rpamMbl ['Miib0epTa, HO Oolee cepbe3HbIM SBIsIeTCs (hakT (B MOATBEPIKIC-
HUe, 4To il bypOaku Teoprss MHOXKECTB €CTh JIMIIIh HEKOTOPBIA S3BIK),
YTO €ro TEopus MPEICTABIIET co0oit Bee erie Teoputo Llepmeno 6e3 00si-
3aTeNIbHOTO BKITFOYEHHSI CXEMBI TIPe00pa30BaHusl.

Uro xe KacaeTcst HacToAmIer MaTeMaTnky, To bypbaku craBurcs B
BHUHY HEMPU3HAHHE BAXXHOCTH HJIM HECIIOCOOHOCTD MOICPKATh Pa3Bu-
THE TEOMETPHH, MPOrPECC BBHIYUCIUTEIHLHON MaTEeMaTHKH U, HAKOHEII,
CBAA3b ¢ PU3HUCCKUMHI TEOPHAMH' .

’ Tlo noBoay otHomenui JK. [Tnaxke ¢ OypOaku3MOM CMOTpH, K TPUMEPY,
L. Vercelloni, Filosofia delle strutture, yxe uur., c. 241-255.

' A .R.D. Mathias, The ignorance of Bourbaki, in «The Mathematical Intelli-
gencer», 14, 1992, n. 3, pp. 4-13. B artoii paboTe HEBEpHO YTBEPXKIACTCA, UTO
Byp0aku HUKOTZa He BBICKa3bIBAJICS 10 MOBOAY TeopeM I'€nens o HenmonHore. OH
Jienial 9T0, IIyCTh U KPaTKo, B HICTOPUIECKUX 3aMETKaxX B CTaThe Memamamemamu-
ka, cM. N. Bourbaki, Eléments d’histoire des mathématiques, Paris, Hermann,
1960; wuran. nepeson Elementi di storia della matematica, Milano, Feltrinelli,
1963, pp. 55-56. 3amMeuyanue He O4EHb BAXHOE, HO IOKa3aTeJIbHOE, PAaCKpPBIBAIO-
[Iee UCTUHHO CTPYKTYPATMCTCKUN MEHTAJIHMTET, COCTOMT B TOM, 4TO B BEpPCHHU
Byp06akxu nepBast TeopemMa 0 HEMOJIHOTE YTBEPIKIAET, YTO apU(PMETHKA SBIIIETCS HE
KaTeFOPHqHOﬁ. EctecTBeHHO, (hOpMyIHPOBKa KOPPEKTHA, HO PEAKO HCIIOIB3yETCs.

"R, Hermann, Mathematics and Bourbaki, in «The Mathematical Intelli-
gencer», 8, 1986, n. 1, pp. 32-33.
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11. AEAYKTUBU3M

IMox «aemyKTUBU3MOMY IMOHUMAETCS T€3HC, YTO MAaTEMAaTHKa €CTh
COBOKYITHOCTh YTBEPXKJCHUI B (JOPME «ECJH... TO...», KOTOPHIC SBIIs-
IOTCS JIOTMYECKU 3aKOHHBIMU (B AHTJIMHCKOM SI3BIKE HCIIOJIB3YETCS
Tak)Ke TePMUH If-then-ism). DTO HalpaBIeHNE OTBOAUT OCHOBHYIO POITh
JIOTHKE B OIPEICIICHUN MAaTEeMaTUKH, HO U POJIb, M JIOTHKA 3HAYUTEIIBHO
Ooutee ciaadble, YEM B JIOTHI[M3ME.

Jloruka, Ha KOTOPYIO CChUIAETCS JETYKTHBH3M, €CTh JIOTUKA TIep-
BOI'0 IMOPS/JIKA WMJIM, BO BCSIKOM Cllydae, JOTMKa ¢ YETKHM I0JIypaspe-
IIMMBIM OIPE/ICIICHUEM JIOTUYECKOTro BbIBOAA. E€ posb JUIlb AeIyK-
THUBHas. BBIPUCOBBIBACTCS CHUMMETPUYHOE PACXOXKIACHUE C JIOTHIU3-
MOM, KOTOpBIi, IO KpailHell Mepe BHavajle, NPUHUMAT HUCTOPUYECKHU
c(hOpMHUPOBABIINECS JIOTMYSCKUE CUCTEMBI B TOM, YTO KacaJoCh BBIOO-
pa aKCUOM U TIPABHJI, C SMIIMPHUYECKON YBEPECHHOCTBIO B UX aJICKBATHO-
CTH 1 OBUT 3aMHTEPECOBAH B OCHOBOIIOJIATAIOINNX aKCHOMAaX W OIpe/ie-
JieHUsIX. B meAyKTHBH3ME K€ BOIIPOCHI, KacaroIIMecs OIpeIeICHHUH,
LEJIMKOM OCTaBJieHbl 0e3 BHHMaHus. OH XapakTepu3yeTcs TeM 3Haue-
HUEM, KOTOPOE TPUAAET THIIOTETHKO-AEeIyKTHBHONH OpraHM3alid Ma-
TEMATUYECKUX TEOPHH, Il aKCHOMBI PAacCMATPUBAIOTCSA B JIydIlEeM
cilydyae Kak HesBHbIE ompezencHus. Hu oIHO ompeneicHHue mocpe-
CTBOM aKCHOM HE BBIJCISET CIMHCTBEHHBIM 00pa30oM OECKOHEYHEIC
CTPYKTYpBI, HAIPUMEDP, CTPYKTYPY HATYPaJbHBIX YUCEIl, B OTIIMYHE OT
aMOUIIMH JIOTUI[U3MA B 3TOM HAIIPABJICHUU.

JlenyKkTHBHU3M HE OTOXIECTBISCTCS ¢ (pOpMaIM3MOM, ITOCKOIIBKY HE
TpeOyeT, 4TOObI BBIBOABI ObUIM (hopManm3oBaHHBIMU. He ciydaiiHO o
HMMEIOIIMX JIOTHYECKYIO CHITY YCJIOBHSIX TOBOPUTCS B CEMAaHTHYECKHUX TEP-
muHax. Jloruka ocraercst Bce ke (POPMaIbHOM, U C TEOPEMOI O TOJHOTE,
JUTSL TOTO YTOOBI BHIBOJIBI 3aKITFOYEHHI MOTJIH OBI Takke OBITh GopMaltb-
HeIMA. TpeboBaTh, YTOOBI OTHOIICHHUE JIOTHYIECKOW BBIBOJAUMOCTH OBLIO
MOJTypa3pelIiMbIM, MPAKTUYECKH 03HAYaeT TO KE CaMoe, 4To u Tpedo-
BaTh, YTOOBI MMeNa CHITy TEOpeMa O TOJIHOTE, TO €CTh YTO CaMa JIOTHKA,
JT’Ke €CJIM OHA TIPEJICTaBIICHa CEMAHTHUYECKH, Oblla Obl aKCHOMATH3UPY-
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eMa C TIOMOIIBIO CHCTEMbI JIOTHYECKUX aKCUOM U 3(D(EKTUBHBIX TPABUII
BBIBOJIA. YTIOMHHABIIASICA YK€ JIOTMKA BTOPOTO TOPSAKA €CTh MpHUMEp
JIOTHKH, KOTOpasi HE UMEET 3TOr0 CBOWCTBA, HO KOTOpast (B3aMeH 3TOro?)
CHJIbHEE B BBIPA3UTEIBFHOM IUIAHE, TO3BOJISA, B YaCTHOCTH, (pOpMann3o-
BaTh TeopHio kareropuil. CienoBaTenbHO, JeYKTUBU3M UCTIONB3YeT pe-
3yJbTaThl COBPEMEHHOM JIOTUKH U1l TOTO, YTOOBI BBIOpaTh MIMEHHO CJia-
Oyto JoruKy (¥ 3/1eCh HarparmBaeTcs Bonpoc: modemy?) C duocodckoit
TOYKH 3PEHHUS 3TO TEUCHUE HE MPEJNICTABILIETCS XOPOIIO 00OCHOBAHHBIM.
Ho memykTuBH3M Helb3sl OIICHHBATh B aOCTPakTHBIX TepMHuHax. OH, Kak
CTPYKTYpaJu3M, MPEACTABISIET COOOW IO HeAaBHEH MCTOpUHM MaTeMa-
TUKH ¥ OTKPBITHS] aKCHOMATHYECKOTO METO/IA.

Tot ke camblil ITpoLuece, KOTOPBIA IPUBEIL K MOSBICHUAIO MOHITHS
CTPYKTYPBI, MTO3BOJMI TaKK€ MPOSICHUTH HPUPOLY aKCHOMAaTHUECKOTO
METoAa.

OmanM U3 HamboJiee CKPYITYJIC3HBIX HCCIIEIOBATENICH ATOTO (e-
Homena Owu1 @. Dupuksec (Federigo Enriques)', ubm paccyxnenus B
COBPEMEHHOM IIPOYTEHUH MBI IEpeJaJiM CBOMMHU CJIOBaMH, VIS TOTO
9TOOBI MOKA3aTh, KaK 3TOT ()eHOMEH BOCTIPUHUMAJICS COBPEMEHHUKAMH.

«PazniuHbIe TEOPUU» UMEIOT pa3Hble EPBOIPUYHHBI, HO BCE OHU
00yCJIOBIEHBl 0CBOOOXKICHUEM OT PEATUCTUYECKOrO YIPOLICHUS NPH-
POIBI M «CXOISTCS B OAHOM M TOM ke uaee nmpeodpa3oBaHUsy. DTHUMHU
TEUYEHHUSIMU SIBISIFOTCS: MPOEKTHBHAS T'€OMETPHS, HECBKJIUIOBBI T'eO-
METpHH, MOCTpoeHue moxaeined ans reomerpun (Puman, Bensrpamn),
anreOpa U Joruka B AHIIMH, apudmernsanusi AHaiu3a, OCHOBAHMS
AHamm3a u naxe pu3uka ¢ HOBOU HIECH, OIIEPKAHHOMN TTO3UTUBHUCT-
ckoii ¢uitocoduel 1 cocrosmield B TOM, 4To 3ajadya (PU3MKK 3aKiIroya-
eTcsl B IOCTPOCHUH MOAETICH PEealbHOCTH.

HecmoTpst Ha TO, 9TO 3TH pa3HbIC TCUCHUSI BCE yYaCTBYIOT B pe-
(dopMe COBPEMEHHOH JIOTMKH, OHA IMOJHOCTBIO YTBEPIKAAETCSI TOJBKO
Yyepe3 KPUTUKY NPUHLIUIIOB F€OMETPHH, Oyiarojaps yeMy MaTeMaTHKH
NprOOPETAIOT 3pesioe CO3HAHUE CBEPILUBIIECHCS B BEKAX PEBOJIIOLIUI.

Kputrka NpUHIUIIOB TE€OMETPHH 3aKIIOYaeTcsi B (OpPMaIbHOM
MEPEOCMBICIICHUH aKCMOMAaTHYECKOI'0 METOJa, yHAcJIE€AOBAaHHOTO OT

"'F. Enriques, Per la storia della logica, Bologna, Zanichelli, 1922, penpu-
THOe nepen3ganue 1987, B ocobeHHOCTH TI1. 3.
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EBxnuna. Bece naunnaetrcsa ¢ XK. )KepronHa u ¢ KOHIIENIIMH HESBHOTO
ompeJieNieHus, KOTOPOoil Mbl eMy 00s3aHbl. JKeproHH roBOpWII O HeEsIB-
HOM OTIpEICNICHUU B TOM ClIydae, KOTJa HECMOTpPs Ha HE3HAHUE CMBICIIA
TEPMHUHA, KOTOPBIA MOSBISETCS B HEKOTOPOM IOCTYJaTe, €ro MOHUMA-
HUE TO3BOJISICT MPUIATh CMBICT M dTOMY TepMHHY. HesBHBIC ompee-
JICHUsI IPUMYT (OPMY ONPEACICHHS CUCTEMbl OCHOBHBIX MOHSITHU TPU
MIOMOILIA CUCTEMBI BHICKA3bIBAaHUI.

ITmomoTBOPHOCTE HMlen ObLTAa TIOKa3aHa OOIIMM MIPUHITUIIOM 3aMe-
HSEMOCTH TIOHATHH, KOTOpPBIII OepeT cBoe Hauyauo B npuHyune 08ou-
cmeennocmu (Toro xe XKepronna, 1826): TeopeMbl IPOSKTUBHOW T€O-
METPHUH TIPEICTABIAIOTCS BCETJa TMapaMd, TaK Kak Kaxkmas Teopema
HMEET CBOIO JIBOMCTBEHHYIO TEOPEMY, MTOJIYHAEMYIO B3aUMHOM 3aMEHOM
TEPMHHOB «TOYKa» U «IpsMas». BHavane 370 ObUIO MPUHIIMIIOM HIIH,
MOXeT OBbITh, JINITL HaOtofeHreM 0e3 000CcHOBaHUA. Tak OBLIO BIIOTH
o cuctemMarn3anuy npoektuBHoi reomerpun K.I'.X. ¢pon LTaynrom,
HO, IO MHCHHIO DHpHUKBeca, npexae Bcero 0. [Imokkep ObUT TEM, KTO,
«3aCTaBUB TIPUHIUI JBOWCTBEHHOCTH OIUPATHCS HA COOOPaKEHHS O
KOOpJIMHATAX TPSIMBIX M IUIOCKOCTEH, JaJI BO3MOXKHOCTh aHAJTUTHYIC-
CKOI 00pa00TKM B3aMMOCBSI3aHHBIX OTHOIICHHID» (TPOWKH YHCET MOTYT
Tenepb ObITh KaK TOYKAMHU, TaK U OKPYKHOCTSMH ). Pesynbrater [1nrok-
Kepa — 3TO HE IPOCTO Pa3BUTHE aHAIUTUYECKOH T'€OMETPUH, HO U HO-
Basi moruyeckas TexHuka. «lIpsmoe comocraBieHHEe ABYX PSAOB I'eo-
METPUYECKUX CBOHCTB WJIM JIBYX T€OMETPHH, YHU(DHUIMPOBAHHBIX B
aHAIMTUYECKOM TIPE/ICTABICHNH, MTOOYKIAeT MEPEBOANTD M3 OJHON B
NIPYTYIO pa3Hbie (YOPMBI HHTYUITHI.

HMeHHO 3TOT My Th, 1T0 MHEHUIO DHPUKBECA, BEJET K MPOSICHEHUIO
e aKCHOMAaTHYeCKOTO MpeJcTaBiieHus. «Jlorudeckas gopma, KOTO-
PYIO XOTEIOCHh OBI IPHUIATH IMOCTYJIATaM, €CTh IMEHHO ()OpMa OTHOIIIE-
HUM, UMCIONIUX 3HAUCHHE, HE3aBHCHMOE OT CHEIH(HUECKOro cojiep-
SKaHUS TOHSITHI.

JIro6as reomeTprdeckasi TEOpHs pacCMaTPHUBACTCS KaK HEKOTOpast
CHCTEMa JIOTUYECKUX OTHOIICHWH MEXTY HECKOJIBKHMH ITOHSATHSIMU,
0003HAaYEHHBIMH CIIOBAMH «TOYKA», «IpsSMas» W, BOZMOXKHO, HEKOTO-
peIMH ApyruMH. « MOXKHO OCTaBUTH 3TUM CIIOBaM HEKOTOPOE HEOIpe-
JISJICHHOE a0CTpaKTHOE 3HAYCHHE, pacCMaTpuBas WX, CIIEOBATEIBHO,
KaK CUMBOJIbI HEM3BECTHBIX MOHSATHI, HO (OPMAIbHO YIOBICTBOPSIO-

217



Dunocoghusi mamemamuru. Hacieoue 08aoyamo2o CMoIenus

mMx (yHIAMEHTAJIbHBIM BBICKA3bIBAHUSIM, KOTOPBIC BBIPAXKAIOT T€O-
METPUYECKHE OTHOIICHUA. Toraa MOmycTHMO (PUKCHPOBATH IO KeJia-
HUIO0, Harmo1o0re HeKOTOPOil KOHBEHIINY, 3HaY€HHE CUMBOJIOB, HO TakK,
9TOOBI YJOBIETBOPHUTH BHIMIEYIIOMSHYTHIM (DOPMABHBIM YCIIOBHUSIM.
BosHukaer, Takum o00pa3oM, OSCKOHEYHOE YHCIO BO3MOMKHBIX KOH-
KpemHbIX unmepnpemayuii a0CTPaKTHONU T€OMETPUIECKON TCOPUNY.

[epBast pabora, B KOTOPOH MPHUHIUIEI T€OMETPUU MPUOOPETAIOT
(GOpMy UYHCTO JIOTMYECKHX OTHOIICHHH MEXAY HE ONpeae/IseMbIMH
MEPBUYHBIMU TIOHSATHAMH, 00s3aHa cBOMM mosiBieHneM M. Ilamry
(Moritz Pasch), koTopslii 1axxe BBIBOIUT OTTYJa €CTECTBEHHBIE CIIE-
CTBUS, €CII TOBOPUTH O JI0Ka3aTeJIbCTBAX :

UtoObl reoMeTpHs CTajla UCTHHHO JIeTyKTHUBHOW HayKOM, ObLI0 HEOOXOIMMO,
9TOOBI BBIBOJBI CIEACTBHN OBLIN HE3aBUCHUMBI OT CMbICIAa T€OMETPUYECKUX HOHS-
THUH, TaK ke, Kak OHM OBIIM HE3aBHCHMEI OT PHUCYHKOB. B mporiecce BbIBoa 0ITy-
CTHMO U, MOXXET OBITh, MOJIE3HO AyMaTb O 3HAYEHUH T€OMETPUYECKHUX ITOHATHH,
yuacTByromux B urpe. Ho 3to He oGs3aTenbHO. Eciu sxe 310 cTaHoBUTCS HE00XO-
JIUMBIM, TO 3TO 3HaK TOTO, YTO B JIEAYKI[HMH NPUCYTCTBYET HEKUW Ne(eKT U NpuHs-
ThbI€ AJIs1 10KA3aTeNbCTBA IPEIION0KEHHsI HealeKBaTHbI.

INam nponomkaeT, orMeyasi, YTO €CIM UMEETCSl BEpHOE Jl0Ka3a-
TEIBCTBO, KOTOPOE HE 3aBUCUT OT CMBICHA, NMPUIAHHOTO T€OMeTpHYe-
CKAM TIOHSTHSM, TO KOT/Ia MEHSETCS 3HaueHHe MCXOAHBIX CYXKIEHHH,
OHO MEHSETCS TAKKE Yy 3aKIIOUCHHMS, M BBIBOJ OCTAETCS 3aKOHHBIM IO
OTHOIIEHUIO K HOBOMY 3Hau€HHIO. J[pyruMu ci0BaMHM, BBIBOJI CIIPaBEI-
JIUB 7151 BCEX MHTEPIPETaLHi.

OHpHUKBEC YIIOMHUHAET Jjajiee CBOSIINECS K TOMY )K€ CaMOMy BH-
JIEHUIO OpUTHHAJIbHBIE BKiIags! [lyankape, [ mnpbepra u [leano u gaxe
00aBISIET, 9TO, «HACKOIBKO MBI MOXEM CYAWTBH, CMBICT JIOTHYECKON
(opMBbI ZOJDKEH OBITH 3aHOBO IIOCTUIHYT B KQUECTBE JINUHOTO 3aBOCBa-
HUS, BO3MOXHO, KaXABIM U3 MAaTEMATHUKOB, IPUHAAJIEKAIUX K OJJHOMY
¥ TOMY K€ TTOKOICHHIO»",

Bce maremMaTHKH TOTO MOKOJIEHUS JOJDKHBI OBLTH CUUTATHCS C HO-
BOH pPeabHOCTHIO M MPUIUIA K OJHOMY M TOMY K€ 3aKJIIOYEHHIO, TPO-

2 M. Pasch, Vorlesungen iiber neuere Geometrie, Leipzig, Teubner, 1992,
p- 98.

3 F. Enriques, Per la storia della logica, yxe uurt., c. 166.
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JIUKTOBAaHHOMY OTPEACICHHBIM X0JI0M Jiesl. K TOMy ke caMOMy BbIBO-
Iy, KOTOPBIH MOCIACAYIONIMIA aBTOP BBIPA3WI B HEKOTOPOM IOI00MH
KIIATBBI [ MITITOKpaTa: «Ha KaXkJ0T0 MaTeMaTHuKa, KOTOPbIi B AyIle WH-
TEJUIEKTyallbHO YeCTEH, BO3JIaraeTcsl Tereph yke abCcoNfoTHas 00s3aH-
HOCTB MPEJICTABIATh CBOM PACCYKIACHUS B aKCHOMAaTUYECKOU (opMme. ..
CJIOBAMH, KOTOPBIC JIHIIICHB! BCSIKOTO HHTYHTHBHOTO CMBICIIA» .

Pedopma soruku, 0 KOTOPOH TOBOPUT DHPUKBEC B KOHTEKCTE HO-
BOH KOHIEMIIMA aKCHOMAaTHYECKOI'0 METO/1a, COCTOUT, TAKUM 00pa3om,
B OCBOOOY/IEHUH aKCHOM OT BCSIKOTO NMPUBHJICTHPOBAHHOTO 3HAYCHUSI.
CrnieioBaTeNbHO, JIOTHKA, KOTOPYIO MOXHO NMPUMEHATh K HUM, MOXKET
OBITh TOJILKO (hOPMAIIEHOM (B 3TOM CMEICIIE HE 0053aTEIbHO CHMBOJIb-
HOM), W, ClIeI0BaTeNbHO, (popMasbHas JIOTUKA BIIEPBBIC BUANUT HEKOTO-
poe MPU3HAHHOE OIPaBJIaHUE CBOEMY CYIIECTBOBaHMIO. B 3akiroueHue
KaK HEsSIBHOE CJICICTBUE MBI IOJIy4YaeM ONpeecHre TeopeMbl. Teope-
Ma ecTb BBICKa3bIBaHHE, ICTUHHOE IS BCEX WHTEPIPETAIUil aKCHOM.

MaremaTuk KOHIIa JEBATHAIIATOTO — Hadaja JBAJLATOTO CTO-
JICTHSI BIICPBBIC B HCTOPUU JAIOT OIPEICICHUE TEOPEMBI U, B TO )K€ ca-
MO€ BpeMsi, BIIEPBBIC JAIOT HKCTCHCHOHAILHOE OMpEICICHUE JorHue-
CKOTO CJICICTBUSI.

Kak menyKkTuBH3M, Tak W CTPYKTypaJiu3M HUMEIOT KOPHH B 3TOH
JTAIEKOH 3110Xe, HO CTPYKTYpalu3M B JBAAIATOM BeKe, 00OTaTHBIINCH
1 OOHOBUBIIVCH, CTaJ Ha JUIUTENBHBIA TIEPHO.T PEBATUPYIOIIEH Haeo-
soruet. JleqyKTHBU3M Ke HE TPOTPECCUPOBAN, HE MBITAJNICS YKPEIHTh-
cs, CTaBs, K TNPUMEpPY, BOMPOC O BbIOOpe akcuoMm. Henb3s ckaszaTh,
npasja, 9To U Ipyrue GuiocoGuu B 3TOM MPEyCIIEIH.

AKCHOMBI, KOTOPbIE MOTYT UHTEPECOBATh JCAYKTHBH3M, HE SIBJIS-
I0TCSI, KOHEYHO, aKCHOMAaMH, CBSI3aHHBIMH C OCHOBAaMH MAaTE€MAaTHKH.
Cnaboe BHHMaHHE K ATHM aKCHOMaM OOYCIIOBJICHO TaKXKe peallbHbIM
(heHOMEHOM, KOTOPBI MMEET MCTOPUYECKHI WHTEPEC, a UMCHHO, W3-
MEHEHHEM CTaTyCa BBICKAa3bIBAHUM, KOTOPHIC MOTYT OBITh MEPEBEICHBI
M3 TEOPEM B aKCHOMBI M HA00OPOT, B 3aBUCUMOCTH OT JIOTHYECKOU Op-
raHu3alKy, BRIOPAHHOM [Tt Teopuu. [IpUMEpOM MOXKET CIIY)KUTh TE€O-
pema Ilanma, koTtopasi cTana JOMOIHUTEIBHON BO3MOXKHOM aKCHOMOMU
IUTSL TOTO, YTOOBI OTIMYUTH, TAK CKa3aTh, TUIOCKOCTH TAIMUAHCKUE, TO
€CTh COOTBETCTBYIOIIUE 3TOH aKCHOME, OT IUIOCKOCTEH HemaruaH-

4. Dieudonné, Les methodes axiomatiques modernes, yxe Uur., c. 544.
219



Dunocoghusi mamemamuru. Hacieoue 08aoyamo2o CMoIenus

cknx’. To ’&e caMoe MOXHO CKa3aTh B OTHOLICHHH TeopeMsl Jle3apra.
DT0 00CTOATENHCTBO HE BENET ¢ HEOOXOMUMOCTHIO K KOHBEHI[MOHA-
JIU3My B OTHOIIEHHUW aKCHOM. ISl CTOpPOHHHMKA JEAyKTUBHU3Ma BayKHA
CJI0XHAas CUCTEMa BO3MOXKHBIX JIOTHUECKUX OTHOIIECHUH, a HE UX KOH-
KPETHBIM U ITPOCTOM OJHOHANPABIIEHHBIN ITOTOK.

Kak pe3ynbrar, AeTyKTUBU3M HaXOAMUTCS ceiiuac B HEyCTOHYNBOM
paBHOBecuu. TOT, KTO €ro MCIOBENYET, PUCKYET, C OJAHONH CTOPOHBI,
CMEMIaThCS CO CTPYKTYpaIMCTaMH, €CIIM MPEATIOYNTAET padoTaTh B ce-
MaHTUYECKUX TEPMHUHAX, & C IPYyro — ¢ ¢opmaiarcTaMu, eciil cocpe-
JOTOYMBAETCS HA (POPMAIBbHON AETYKTUBHOMN MPaKTHKE.

Bcem 3TUM nenyKTHBH3M OCTaBIIsIET OECIIOKOHCTBO MHOTHM, He-
CMOTpS Ha CBOM BHEIIHE CKpOMHBIE npeTeH3un. OHU, Ha caMOM JeTe,
BKJIFOYAIOT MOJIOKEHHE, YTO B MaTeMaTHKE HE NPHUHSATHI BHIBOJBI HE
JIeAYKTUBHBIE, 1 3TO HE HPABUTCA HU pEaliCTaM, HU HaTypalHucTaMm, U
eme OoJbIIe — SMIUPUCTAM, KaK Mbl CKOpO yBUAWUM. Te3uc HemyKTH-
BH3Ma MOJPa3yMEBAeT, YTO MATEMaTHYECKOE 3HAHHUE HE 3aBUCUT OT
BEPHI U OT COL[MAILHON MPAaKTHKHU U, B YaCTHOCTH, 3AIIUIIEHO OT dMIIHU-
pUYECKH MOTHBUPOBAHHBIX PEBU3HIA.

C Japyroil cTOpoHBI, €ciIM MaTeMaThKa JOJDKHAa OCTaBaThCs
HAYKOMW, TO IS TEX, JJIS KOTO OHA JIOJKHA OCTaBaThCS B ATOM CTaTyce,
MaTeMaTHKa JOJDKHA MPEJOCTaBIATh BO3MOXKHOCTD JIJIsl €€ EPECMOTpa.
Ho mockonbky siBiseTcst (pakToM TO, YTO MaTeMaTHYECKHE TEOPEMBI
NPEACTaBIAIOT COOOW JOTMYECKH WCTHHHBIE YCJIOBHBIE MPEATOJIONKE-
HUS, CBOOOJIHBIE OT JIOOBIX KOHTPIIPUMEPOB, TO BO3PAXKCHUSI OPUCHTH-
POBAHBI B HAIPABIICHUH, OITMCAHHOM HHKe' .

C omHO¥ CTOPOHBI, OTPHUITACTCS, UTO JIOTUKA (VIJIH OJTHA U3 JIOTHK)
CIOCOOHA OXapaKTepU30BaTh U 00ECIeYUTh NMpaBuia Al 00pa3oBaHU
YTBEP)KICHUH JIOTHUECKONH HEOOXOIMMOCTH M JIOTHYECKOH BBIBOJIMUMO-
ctu. Ecnu, k npumepy, He0o0X0AUMOCTH O3HaYaeT UCTHHHOCTH BO BCEX
WHTEPIIPETAMSIX, TO ONpelesieHHe ObUI0 OBl KPYTOBBIM, HEKOTOPOM
(dpazoil TEOPETUKO-MHOKECTBEHHON CEMaHTHUKH, TO €CTh MaTeMaTHue-
cknM. C ApyTO#l CTOPOHBI, caMa JIOTHKA He OCBOOOKACHA (MJIH: HEJIb3s
HPEATNOIOKUTh, YTO OHa OCBOOOXKIEHA) OT 3MIMPHYECKH MOTHUBHUPO-
BaHHBIX PEBHU3MM, TaK KaK CyIIECTBYIOT pa3HbIC TUIIBI JIOTHKU U pPa3HbIE

> Ph.J. Davis, The Education of a Mathematician, yxe uut., c. 62—66.

% Cm. M.D. Resnik, Mathematics as a Science of Patterns, yxe IHMT., T11. 8.
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MPEAJIOKECHUA 110 HCIOJIb30BAHUIO AJIbTCPHATHUBHBIX JIOTHMK, KaKOBBLI,
HalpuMeEp, MHTYUIIUOHUCTCKAA UJIM KBaAHTOBAA.

OTH 3aMeYaHusi HE YUYUTHIBAIOT PE3yJbTAT CTAOMIBHOCTH, KOTO-
PBIi SBIIETCS CIEACTBUEM COBMECTHOI'O ACHCTBHUS TEOPEM O KOPPEKT-
HOCTH ¥ MOJTHOTE H 661 orMeden I'. Kpeiizenem (Georg Kreisel)'. Teo-
peMa 0 KOPPEKTHOCTH HE 3aBHUCHUT OT KaKOW-JIMOO XapaKTEPUCTHKH TO-
HSTUS HMHTEPIpETanuu (TEOPETHKO-MHOKECTBCHHONH WJIM HET), HO
TONBEKO OT PEKYPCHBHOTO ONPE/IeICHHs BBITOTHUMOCTH . OTCI0na Cie-
JYET, YTO €CJIM MOHSATHE UHTEPIIPETANU JO0JHKHO OBITh MOAWU(MHUIIHPO-
BaHO TaK, YTO PACIIUPSETCS COOCTBEHHO 0OJaCTh TEOPETHKO-
MHOYKECTBEHHBIX MHTEPITPETAIIN, ¥ TeM 00JIee, eCIIH OHA CYXKaeTCsl, TO
HOHATHE JOTHYECKOM MCTHUHBI OCTAETCS TEM K€ CAMBIM. prIIHO IIOKa
MPEJCTaBUTh KAKOE-TO JPYroe MOHSATHE WHTEPIIPETAIMH, KOTOPOE HE
BKJIIOYAJIO OBl HBIHE CYIIECTBYoIHEe. Henb3s, €CTECTBEHHO, HCKIIIO-
YUTh, YTO B 6y,[[yHICM HE BO306HOB51TC$I IIOUCKHN UHTCHCUOHAJIBHBIX
OTpE/ICICHHH JIOTHUSCKHUX MOHATHH M YTO MPHUACTCS, MOKAIYH, 0TOpo-
CHTh PEKYPCUBHOCTh, HO HMYTO Ha TOPU3OHTE, KAKETCS, HE Mpe/IBela-
T 3TOrO.

7 G. Kreisel, Informal rigour and completeness proofs, in Problems in the
Philosophy of Mathematics, non pen. 1. Lacatos, Amsterdam, North Holland, 1967,
pp. 138-171.

¥ Peus meT 0 PeKypCHBHOM ONPEIEICHAH, B KOTOPOM BBHITOMHIMOCTD HEKO-
TOPOl (POPMYJIBI OIPENENETCS] BBIOIHIMOCTBIO COCTABISIOMIX (OPMYIT B 3aBH-
CHMOCTH OT TJIaBHO# JIOTUUECKOH OTeparyy.
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12. PAVIMBUJIN3M

OrtuM HazBaHueM oOo3HaumM ¢uinocodpuro U. Jlakartoma, ¢uio-
co(rio0 LENMMKOM JMYHOCTHYIO, HO KOTOpasl 3aciyXHBaeT OTACIbHOU
TJIaBbl U3-32 IUPOKOTO BIMSHUS, XOTS M HEMPSIMOTO0, KOTOPOE OHA OKa-
3a1a. MOXHO OBUIO ObI TOMECTUTH €€ B pazjelie IMIMPU3MA, TTOCKOIb-
Ky MMeHHO paGota Jlakaroura JJokasamenvcmea u onposepocenus' na-
JIa OJTMH U3 HAaYaJbHBIX HMITYJIHCOB dTOMY HOBOMY TeueHH0. duioco-
¢us JlakaTomra crana nepBoii Guitocopuei HOBOH MaTeMaTHKH U3 TEX,
KOTOpbIE XOTENH J1aTh aJbTEPHATUBY IO OTHOLICHMIO K (DyHIaMeHTa-
JIMCTCKUM LIKOJaM, OKOHYATENIbHO O(GOPMHUBIINMCS B TPUALATHIE IO-
Ibl, ¥ K OypOaku3Mmy, CBSI3aHHOMY C OTallOM MaTeMaTHKH, KOTOPBIA B
ceMHJecAThIe TOIbl yXe ucuepmnbiBan cebs. Jlakarom, oxnako, He
BIOXHOBJISUICS HAPOXKAAIOIICHCS MAaTEMaTHKOH.

JlakaTomm 6611 mocnegoBatesieM Metoosoruu K. Iommepa. ®ainb-
cudukanmonnsM [lonmepa pe3romMupyeTcs B Te3Hce, YTO HEKOTOpas
TEOpHs ABJSIETCS HAYYHOW TOJIBKO B TOM Mepe, B Kakoil sBisieTcs (aiib-
cudpunupyemoii. UtToOs! OBITH HAYYHOH, TEOpHUsS AOJDKHA JaBaTh Mpe.-
CKa3aHMsl, KOTOpbIE MOXHO MPOBEPUTH TAKUM 00pa3oM, UToO, MO Kpaii-
HEH Mepe, OWH W3 alpHOPHO BO3MOXKHBIX HCXOJOB NPOBEPKH, €CIH
ObLT OBl peann30BaH, MOT OBl OMPOBEPTHYTH TEOPHIO, (hambcupUIUpys
npenckasanne. s [lommepa HaydHBIH TIporpece OBUT MPOITYKTOM CO-
CTSI3aHMSI TEOPUH WIJIM CMEJIBIX, €CIIM HE CKa3aTh PUCKOBAHHBIX, THIIO-
T€3, BBIABUHYTHIX AJISI PEIICHHs NMPoOJeM, HO TaKHX, KOTOPBIE MOXHO
ObuTO0 OBl B TPUHIIMIIE OMPOBEPTHYTH B COOTBETCTBHU C TPUHIIUTIOM

' 1. Lakatos, Proofs and Refutations, Cambridge, Cambridge Univ. Press,
1976, cHavana omy0OarkoBaHa B 4yeThipex yactax B The British Journal for the Phi-
losophy of Science, 14, 1963—1964; uran. nepeBox Dimostrazioni e confutazioni,
Milano, Feltrinelli, 1979; pyc. nepeBox Jlakatoc U. Jokazamenvcmea u onpogep-
Jrcenus; kak 0okaszviearomes meopemol. Ilep. ¢ anrn. — M.: Hayka, 1967. ( — npum.
nepeBonunka). O Jlakarome cm. S. Feferman, The logic of mathematical discovery
vs. the logical structure of mathematics, in PSA 1978, mon pen. P.D. Asquith,
I. Hacking, vol. II, East Lansing, Michigan, Philosophy of Science Association,
1981, pp. 309-327.
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danscuduupyemoctu. Baoxnosenue Jlakartora, Kak ¥ Ha3BaHHE €ro
pabotsl, 06s3an0 Kuure [lommepa IIpednonoicenus u onposepoicenus’.

JlakaTom OOBSICHAET CBOC HAMEPEHHE BO BBEICHHUH K paboTe,
Ha4YHMHAs CO CIIEAYIOIIETO PE30HHOTO M HE BBI3BIBAIOIIETO BO3PAKEHHI
3aMeYaHus, BEChMa PEIKOTO B CBOCH KOPPEKTHOM OICHKE THIIhOepTO-
BOI MaTeMaTHKH:

YacTto ciydaeTcsi B HICTOPHU MBICIIH, YTO IPU MOSBICHAM HOBOI'O MOIIHOTO
MeToza OBICTPO BBIIBUTAETCS HA aBAHCIICHY M3Y4eHHE 331ad, KOTOPhIE 3THM Me-
TOZIOM MOTYT OBITH PELICHBI, B TO BPEeMsl KaK OCTAJIbHOS UTHOPHPYETCS, Maxe 3a-
OBIBACTCS, a €r0 U3yUYCHHEM IPeHeOperaror.

HmeHHO 3T0 Kak OyATO MPOM30IUIO B HAIlEM BeKe B obiacTu (uiocodpuu
MaTeMaTHKH B pe3ylbTaTe CTPEMHTENBHOTO pa3BUTHS MeTamareMaTHkKH. OObex-
TOM METaMaTeMaTHKH SIBJIICTCS Takas abCTpaKIUs MAaTEMaTHKH, B KOTOPOil MaTe-
MaTHYEeCKHe TEOPHH 3aMEHSIOTCS (OPMaIbHBIMH CHCTEMaMH, JIOKa3aTeNbCTBA —
HEKOTOPBIMH I10C/IE€A0BATENBHOCTIMU (OPMYJI, ONpPEAEIeHUS — «CTeHorpadude-
CKHMH yIOBKaMI», KOTOPBIE «TEOPETHIECKN HE0OS3aTeNbHbDY, HO «THIOTpadude-
CKU yHOOHBI». DTa abcTpakius Obuta npuaymaHa ['mnbOGeproM, 4yToOB! HONYUYUTh
MOIIHYIO TEXHUKY JUIS H3y4eHHs] HEKOTOPBIX IPOOIEeM METOTOIOTHH MAaTEMaTHKH.
C npyroii CTOpOHBI, CYIIECTBYIOT MPOOJIEMBI, KOTOPBIC BHINAAAIOT U3 pAMOK METa-
MareMaTndeckoil abctpakium. Cpean HUX MMEIOTCS 3aJadd, OTHOCSIINECS K He-
dopmanbHoii (HeMm. inhaltlich®) MaTeMaTHKe ¥ ee Pa3BUTHIO, U BCE TIPOBIEMBI CH-
TYaIMOHHOH JTOTHKHU PEIICHNS MaTeMaTHIEeCKHX 3a1ad.

Henp3s Obu10 OBl ckazarh myurie. Kaszamock Obl, mociie 3TOro
YPaBHOBEIICHHOTO M3JI0KEHHsI TJOCTOMHCTB M OTPaHUYCHHUN MeTamare-
Matuky JlakaTom JomKeH ObUT MPEUIOKHUTh €€ WHTErPALUI0 C KaKUM-
TO HOBBIM MOIIOHBIM ME€TOAOM IJId U3YUYCHUA HpO6HeM, OCTaroIInXCcA
BHE ee KOMITeTeHIIMH. BMecTo 3Toro, cpasy ke, oH oOpamaercs ¢ Me-
TaMaTeMaTHKOW, KOTOPYIO Ha3bIBAaeT IJIABHOW «IIKOJIOW MaTeMaTHde-
ckoit pmnocodun», kak ¢ GopMaI3MOM, TO €CTh C MO3UINEH, KOTOpast
«CTPEMUTCSI OTOXKIECTBUTh MATEMATHKY C e¢ (POpPMaIIbHOM aKCHOMATH-

* K. Popper, Conjectures and Refutations, London, Routledge&Kegan Paul,
1969; uran. nepeson Congetture e confutazioni, Bologna, Il Mulino, 1972; pyec.
niepeBont [Ipeononoscenus u onpogeporcenus B kaure Ionnep K. Jloeuka u pocm
HayuHo2o 3uanus: uzbpauuvie pabomwr. Ilep. ¢ anrn. M.: Iporpecc, 1983. ( —
MIPUM. TIEPEBOIINKA. )

ITo conmeprxaHuro, C TOYKH 3PEHUSI COTCPIKaHHs (HEM. — IIPHM. TIEPEBOTUHKA).
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geckoi abctpakmuei (a2 Grrocopuio MaTeMaTHKN — ¢ METaMaTeMAaTH-
KOH)».

Brauaiie 0H KOpPEKTHO yTBEp)KIall, YTO B MeTaMaTeMaTHKe TeO-
PHH 3aMEHSIOTCS (POPMATBHBIMU CUCTEMaMH, & HE OTOXKAECTBIISIOTCS C
HUMH, U 9TO 3TO TaK C YYETOM HX (CUCTEM) MOAYMHEHUS (HOPMaIbHBIM
MeTosaM. MeramareMaTuka Jaxe B MEePBOHAYAIBLHOM THIBOEPTOBOM
CMEBICIIE CBOOOTHA OT (hOPMAITUCTCKUX O0S3aTEIHECTB OTHOCUTEIHHO
MPHUPOJIBI MAaTEMATHKH W HE MPETEHAYEeT Ha TO, YTOOBI McuepnaTts (Qu-
nocoduto MmareMatuku. A. POOMHCOH, K IpuMepy, B IATHAECATHIC TOIBI
npeajaral pacliupeHue caMoil MepBUYHOM MeTaMaTeMaTHKU HpU IO-
MOIIH HH(HHATAPHBIX METOIOB".

CoBepinB Takoil mupysT, Jlakatom HaunHaeT OOpOThCS ¢ Qop-
MaJIMCTCKOH (miocoduelt, ceTys Ha y3KHIl CIIEKTP BOIIPOCOB, KOTOPHIE
OHA MIPUHHUMAET KaK JOMMyCTHMBbIe, U OTMEYasi €€ HETaTHBHOE BIUSHHE
Kak Ha (uiocoduro, Tak U Ha UCTOpHIO MaTeMaTuku. Cpeau Mpodnx
HEIOCTaTKOB, «B (hopManuCcTCKOi (priocodun He ocTaeTcss MecTa Ui
TAKOW METOJOJIOTHH, KakK JIOTHKa OTKpBITHs». OH mpemaraer odora-
TUTb Memo00102U0 MATEMATUKH TTPOOIEMaTHKOHN, OJM3KOM K TOH, KO-
Topasi paccMmaTpuBaercd B 3BpucTuke [lolia WM B JOTUKE OTKPBITHSA
[Tonnepa, KOTOPYIO HAa3bIBAET «CUTYALlHOHHOM JIOTUKON».

CkpoMHasi 1eib [3TOH paboThI] COCTOUT B pa3pabOTKe WAEH, 4TO Hedop-
MasnbHas (KBa3UIMIIMPHUYECKas) MaTeMaThka Pa3BUBACTCS HE 4Yepe3 MOHOTOHHOE
BO3PACTAaHUE KOJIMYECTBA HECOMHCHHO JIOKa3aHHBIX TEOPEM, a Yepe3 HelPEephIBHOS
yIy4IICHHE JOTaJO0K IPH MOMOLIM KPUTHKH U YMO3PEHUs, IPH MOMOLIH JIOTHKH
JIOKa3aTeIbCTB M ONPOBEPIKCHHUIA.

JlakaTom yriyOmisieTcs, TakuM 0oOpa3oM, B CBOM 3HAMEHUTHIN
aHaJIn3 TeOpEeMbI Jiliiepa 0 MHOTOTPaHHUKAX, TO €CTh (OpMyIIBl V —
— E+ F =2, xotopas CBs3bIBaeT } — 4nCIO BepIInH, £ — 4ucio pedep
(anrn. edge), n F — uncno rpaneil. Ananu3 npuodperaet Gopmy «pa-
OUOHAJIBHONH PEKOHCTPYKIHMW» HAuWHas C MEpBOrO JOKa3aTeNIbCTBA
O. Ko mocpeacTBOM BBIAYMaHHOM MBUIKOMH TUCKYCCHHM B KJlacce
MEXJy yYUTEJIeM W YYCHHKaMH, B TO BPEMsI KaK peayibHas HCTOPUS
BBIHECCHA B IIPUMCYAHUSI.

4
Jlakarom, ecTecTBEHHO, B MOJIEPKKY CBOETO M3JI0KEHHUS HAXOJIUT IOAXO0-

JUIIIHE [IUTAThl 13 00pa3unKkoB (popMani3Ma, K mpumepy, u3 Kaprama.
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Juckyccuss BBOAMT MHOTO HMHTEPECHBIX KOHIEMIMH, MOJE3HBIX
IUIS aHAJIM3a MaTEMaTHIECKOW apryMEHTAIlUU: JIOKATHHBIA U TII00aTh-
HBIH KOHTPIPUMEPHI, HESIBHBIC TUIIOTE3bI, PACIINPEHUE TOHATUH (aHTJI.
concept stretching), MbICIICHHbIE SKCIICPUMEHTBI, CBEZICHUE pe3yJIbTaTa,
KOTOPBI HEOOXOIUMO /I0Ka3aTh, K PALY APYTHX PE3yJbTaToOB, KOTOPbIE
OTHOCSITCS K Pa3HbIM obmacTsm 3Hanus. Case study’ Jlakarorra 3aciy-
’KEHHO MPOOYANI HHTEpEC M BHUMaHKHE K TIOCTPOCHHUIO HehopMallbHBIX
nokazaTenbeTB. K cokaneHnio, HeT BO3MOXKHOCTH MPOCIEINUTh BCE 3TO
B neTansx. Heo6XxonauMo TONBKO MPEeAOCTepeyb, YTO YATATh €r0 KHUTY
HYKHO KPUTUYECKU U C XOPOIIEH MpeaBapUTEIbHON MOATOTOBKOM, 1MO-
CKOJIBKY B TEKCTE MPUCYTCTBYIOT CHJIbHBIE YTBEPXKICHUS B MOAJEPKKY
MO3UIIMM aBTOpa, KOTOPBIE SBIAIOTCA TOJIOCIOBHBIMH M 0€30CHOBa-
TeabHBIMU. Hampumep, ero BBIBOJ, YTO JOKa3aTeIbCTBA BUAA J10Ka3a-
TenpcTBa Komm HuMKOTHa He ynmamock Obl mpoBecTH (pOpManmbHO, Tak
KaK B IPOLIECCE JI0KA3aTeNbCTBA, CPEIU MIPOUETO, UCIOIb3YIOTCS TaKHE
¢bu3nuecKue OHATHS, KaK pacTsHKUMble PE3UHOBBIE MTOBepXHOCTH. [lo-
JIOOHBI apryMeHT HeyOenauTeneH u cOuBaeT ¢ TonkKy. OH 3aTeMHSET
OCHOBHOH BEKTOp pa3BUTHA MaTeMaTHKH. Mcrmonb3oBaHue MmomoOHBIX
(U3NUECKUX KOHLENIUHA B MaTeMaTHUYECKOW apryMEHTAlUU SIBISETCS
HE YeM HHBIM, KaK MEepBBIM MPOOJIECKOM BO3MOXXHOW HOBOM, emie He
c(hOpMyNIHPOBAaHHOM MaTEeMaTHYECKOW TEOPHHM OTHOCHUTENBHO O0CYX-
nJaeMoro heHoMeHa. B 1aHHOM ciiyyae COBEPIICHHO MOHATHO, YTO Peyb
uaer o tonojoruu. Hukorna He roBopu «HUKOrga». J{peBHHE Tpeku
yMenu (pU3HYECKH pellaTh ypaBHEHHE X~ = 2, TIPOBOJIS JUATOHAIb ¢/IH-
HUYHOTO KBajpaTa. Kakoi-HuOyap A0oKoToo ckazan Obl TOTZA, YTO 3TO
ypaBHEHHWE HUKOT/Ia He OyIEeT PeIIeHo B YUCIIaX.

N u3 Merononorun JlakaToma Takke cleyeT OTBET Ha BOIpPOC,
YTO Takoe MaTreMaTHKa. YTOOBI MOHSATH €ro, Hy>)KHO HCCIIEI0BaTh 3Ha-
YeHHUsS MHCIIOJIB3YEMBIX TEpMHUHOB. UwWTaTenb, BEpOSATHO, HUKOTJa He
BCTpeUaJl TEPMHUH «KBA3UIMIIHPHUECKUI». MOXKHO CHpPOCUTH Kpome
TOTO, KyJla BeJIeT, 10 MHeHHMIO JlakaTomia, 1 Ha YTO HALEJIEHO Pa3BUTHE
HedopManbpHOIl MatemaTnki. He Ha (opManbpHYI0 MareMaTHKy, Kak
JIETKO TPEATNONO0XHUTh. BeposTHO, ¢ ero TOYKM 3peHHs, MaTeMaTHKa
HaBcer/a ocTaHeTcsi HeopManbHON, M ICTUHHAS MaTeMaTHKa HUKOTa

5 v
HccnenoBanme KOHKPETHOTO CITydasi UM KOHKPETHOW MPoOIieMbl (aHTI. —
MIPUM. TIEPEBOTUHKA).
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He sBisieTca (popManbHOH, eciu (GopManu3M JIOJDKEH OBITh ONpPOBEPT-
HYT.

B npyroit ceoeit p360T66 Jlakarom mpsMO MOAHUMAET TOAOOHBIC
BOIPOCHI U MPOBOJUT TPAHUILY MEXKIy €BKIUAOBBIMH TEOPHUIMU H TEO-
PUSAMH KBa3UAIMITHPUIECKUMH:

Bo03M0OXHO, HAMJTYYIIMM CIIOCOOOM OXapaKTepU30BaTh KBa3MAMITMPHUECKHE
TEOpHH B IPOTHUBOBEC EBKIIHMIOBBIM SIBIETCS clieayromuii. B HexoTopoit nemyk-
TUBHOW CHCTEME Ha30BeM «0a30BBIMH BBICKA3bIBAHUSIMI» TE€ CYKICHHUS, KOTOPHIM
W3HAYaIbHO OBUIM MPUAAaHBl UICTUHHOCTHBIE 3HAUYEHHS, U «UCTUHHBIMH 0a30BBIMHU
BBICKa3bIBAHUSMMUY» — MOJAMHOXECTBO T€X, KOTOPBIC MONYYMUIN 3HAYCHUE UCTHHBI.
Cucrema OyJeT €BKIIMAOBOH, €CIIM OHA SIBISIETCS [0e0yKmueHuiM] 3ambikaHuem
CcBOMX 0a30BBIX BBICKA3bIBAHWI, KOTOpPHIC MPU3HAHBI UCTHHHBIMH. B NpOoTHBHOM
cilydae OHa SIBJISIETCS KBA3UIMITUPUUYECKOM.

Hexotopas eBKIMIOBa TEOPUS MOXKET C ITOJHBIM OCHOBAaHUEM CUHMTAThCS HC-
THHHOU. KBazmaMnmpuyeckas Teopusi, camoe OoJbliee, — XOPOIIO ITOATBEPKACH-
HOM, HO BCerJa NpeAIoNoxKUTeNbHOH. KpoMe Toro, B €BKIMIOBON TEOPHH HCTHH-
HBIe 0a30BbIe BHICKA3BIBAHMS, KOTOPBIE HAXOMATCS HAa BEpIIMHE JETyKTUBHOH CH-
cTeMbl (M OOBIYHO Ha3bIBAIOTCA «aKCHOMAaMM») O0KA3bl6AIOM, B HEKOTOPOM CMBIC-
Jie, OCTAJIbHYIO YacTh CUCTEMBbL. B KBa3uAaMmupuueckoil Teopun (MCTUHHBIC) 0a30-
BbI€ BBICKA3bIBAHUS 00BACHAIOMCSA OCTATIbHON YaCThIO CUCTEMBL.

SIBnsieTcst M HEKOTOpasi IEAyKTUBHAs CHCTEMa E€BKIHMAOBOI WM KBa3MAM-
MMUPUYECKOH, OMNpeAeNnseTcs HalpaBJICHUEM TEUYEHHs WCTHUHHOCTHBIX 3HaYeHHN
BHYTpH cucTeMbl. Cucrema OyIeT eBKIUA0BOM, €ClI XapaKTepHOe TeUEeHHe Mpea-
CTaBIsieT cOOOW Tepenadyy MCTHHBI OT MHOXKECTBA aKCHOM «BHHU3» K OCTaJIbHOU
qacTH cUcTeMbl. JIoTuka B 3TOM ciydae — uncmpymenm (opeanomn) 0okazamens-
cmea. CucteMa OyZleT KBa3UIMIIMPUUECKOH, €CIM XapaKTepHOE TeUueHUue — o0pat-
Has TIiepeiada JIOXKHOCTH OT JIOKHBIX 0a30BBIX BBICKAa3bIBAHUH «BBEPX» B HAIIPaB-
JICHUM «THIOTE3». JIOTHKa B 3TOM CIIy4ae — 0peaHOH KpUmuKuy.

HeKOTopaﬂ TCOpUsA, SABJIAIOLIAICA KBaSI/I3MHI/IpI/I‘{CCKOﬁ B BbINICYKa3aHHOM
CMBICIIC, MOXET OBITh Kak BMHHpH‘IGCKOﬁ, TaK " HeSMHHpH‘IeCKOﬁ B OOBIYHOM
CMBICJIC OTOTr0 TCPMHUHA. SMHHquCCKOﬁ OHA MOXKET OBITH TOJIBKO B TOM ciy4ae,
eciau 0a30BbIC TCOPEMBI — NPOCTPAaHCTBEHHO-BPEMCHHBIC CHUHIYJIAPHBIC 0a3oBEIC
BBICKa3bIBaAHMS.

® 1. Lakatos, A renaissance of empiricism in the recent philosophy of mathe-
matics, in 1. Lakatos, Philosophical Papers, 2 voll., Cambridge, Cambridge Univ.

Press, 1978, nepeneuatano B T. Tymoczko, New Directions, yxe 1ur., c. 29—48.
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[ocnennsist ppaza — yTOUHEHHE TEPMHHA «KBA3HAIMITUPUICCKHID),
KOTOpOE TIOKa3bIBaET, YTO «KBa3W» HE HAMEKAeT Ha allPOKCUMAIIHIO, HE
03HAyaeT, YTO MaTEMaTHKa NPHOIKACTCS K TOMY, YTOOBI CTaTh AMITHPHU-
YECKOM, a MepechuIaeT K JPYTrUM KPUTEPHIM KIIacCU(pHKAIUH. SBISIOTCS
OIINOOYHBIMU peaACTaBJICHUA O JOKTPUHE J'[aKaToma7, B COOTBCTCTBHH C
KOTOPBIMHU OH «HE YTBEPI)KIIAeT, YTO MaTeMaTHKa eCTh COOCTBEHHO 3MIIH-
pudecKast Hayka, camoe OoJbliee — KBa3UIMITMPHUYECKasD).

Ocnabnenne, moacka3anHoe (Qpa3zoil «camoe OOoJbIee», COUBaeT ¢
TOJIKy. JlakaTomr Xo4eT cka3aThb, YTO MaTeMaTHKa He SIBIISICTCS allPHOPHON
1 aOCOJIFOTHOM, M B MPOLIECCE ITOTO MEHSIET 3HAUCHUE TEPMUHA «IMITHPH-
YECKHil», YTOOBI HE BBA3BIBATHCS B CTAphle U OECIUIONHBIE TUCKYCCHH, KaK
9TO Jleflayl €r0 YYMTENb B OTHOIIEHWH BepuHunupyeMocTr. «Dammon-
JM3M» — TEPMHUH, HCIOJB30BaHHBINA JlakaromeM I MOTYEpKUBAHMS
HAy4HOTO XapakTepa (aHri. science-likeness) MaTeMaTuKH, TO €CTh TOTO,
YTO MaTeMaTHYeCKOe U B IIEJIOM HAyYHOE TIO3HAHUE — OJIHOTO U TOTO K€
THIA C TOYKU 3PEHHS MOIEPOBCKON METOIOIOTHHL.

B mpuBeneHHOM BBIIIE OTPBHIBKE, K COXAJICHUIO, IPUCYTCTBYIOT
pasnuuHble cMmemeHus. [Ipexe Bcero, MareMaTudeckass TEOPHS Mpesi-
CTaBlieHa Kak JCAYKTUBHAs CHUCTEMa — CIIOCOOOM, KOTOPBIA HeNb3s
Ha3BaTh PEBOJIOLMOHHBIM. B 3TOM MaTreMaTHk CMOXET y3HaTbh CBOH
00BEKTHI. YK€ MEHbIIIe OH MOXKET y3HAaTh MX B Iepellaye MCTUHHOCT-
HBIX 3HAYCHUI HEKOTOPBIM BBICKA3bIBaAHUAM — OIICpallMH, KOTOpasA HH-
Korja He BbImonHseTcs. Camoe Oosbliee, YTO MPOUCXOAUT — HEKOTO-
pBIe BBICKAa3bIBAHWS HETJIACHO TIPEATIONAraroTcsl UCTUHHBIMU. Ho oHu
paccMaTpuBarOTCA TaKOBBIMHU, ITOCKOJIBKY ObLIH BI)I6paHBI B Ka4Y€CTBEC
aKcuoM, a He HaobOopot. IlpenmonokeHne WX MCTHHHOCTH O3HAYAET
JMIIb, YTO B JAaibHEiIeM OyIyT MCCIEIOBaThCS MX CICICTBHA, U B
COOTBETCTBHH CO CBOHCTBAMH MaTEpPHAIILHOW MMILTUKAIIUN HET HEoO-
XOOUMOCTH I110Ji1araTb HUX JIOKHBIMH (B HUHTCPHOpPETAlUAX, B KOTOPBIX
OHH JIOKHBIE, UMIUIMKALUS MPOJOKAeT UMETh HCTHHHOE 3HAUCHHE).
To, uTo HUKOTAA He HAOIIOANOCH B JNEHCTBHUTENHFHOCTH, — TaK 3TO
IIPUCBOCHUEC JIOKHOI'O 3HAUYCHHUS KAKUM-TO BbICKAa3bIBAHUAM.

7 Kaxk, manpumep, y Tymoczko B New Directions, yxe 1ut., c. 29.
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JeaykTuBHOE 3aMBIKaHHE HEKOTOPOTO MHOXKECTBAa aKCHOM Ha3Ba-
HO EBKJIMJIOBOH Teoprel, a KBa3MIMIIMPHUUIECKAs TEOPHUS — HE EBKIIHIIO-
Boil. OHAKO CYIIECTBYeT MHOTO BapHUaHTOB HE OBITH JIEAYKTUBHBIM
3aMBIKaHHMEM HEKOTOPOro MHOXKecTBa akcuoM. K mpumepy, cucrema
MOJKET He ObITh 3aMBIKAHUEM, TO €CTh OBITh CHIILHO HEMOJIHBIM MHOXKE-
CTBOM BBICKA3bIBAHUU HECMOTPS Ha BO3MOXKHOCTH JOOABUTH Ty/a TEO-
pemsl. B aTOM citydae, 01HaKO, OTCYTCTBYIOIIEE 3aMbIKaHUE €CTh JIMIIb
HCTOPUYECKUIT MOMEHT, B JEHCTBUTEILHOCTH MPUCYIIMA BCEM Cylle-
CTBYIOLLIMM TEOPHUSIM. 3aMbIKaHUE MOHMMAETCS BCETJa B MOTEHIMAIb-
HOM CMBICJIE U HUKOTJIa — B aKTyaJlbHOM. MOXET JIM CyIIeCTBOBATh Ha
CcaMoM JIelie CUCTEMa, B KOTOPO HEKOTOPBIE BHICKA3bIBAHUS IOMEUYCHBI
KaK JIO)KHBIC U BCE-TAKU MCIOJIB30BAHBI KaK MPEAMOCHUIKH B KAKOM-TO
nokaszarenbeTBe? Morma Obl (MX OTpUIIAaHUS OBUTM OBl MOMEYEHBI Kak
WCTUHHBIC), HO HUKOT/a He HAaOII0a/1ach, U B HE HE BUAMTCS CMEBICIIA.

Hanee JlakaTou u3bscHsaeTcs nydiie. JIoxKHbIe BBICKA3bIBAHUS HE
SIBJISIFOTCS] IPEIIOCHIIIKAMH, BEPOSITHO, OHU — 3aKJIfoueHus. He noHsITHO
TOr1a OJHAKO, KaK MIPOUCXOJUT, YTO OHU M3HAYATHHO TTOMEUYAIOTCS KaK
JIokHBIe. He MOHATHO TakXe, YTO TaKOE TUIOTE3bl, OT KOTOPHIX B 00-
paTHOM HANpPaBICHHUU MEPEIACTCS JIOKHOCTh. DTO HE MOTYT OBITh aK-
CHOMBI, KOTOpBIE HCTHHHEIL. Torma 4To 3107

Bo3moskHo, JlakaTom xoueT ckazarh CBOEH MaTETHMUECKOW, HO 3a-
MIyTaHHOW MPO30i, YTO MHOTAA NPU BBIBOAE MOIYYaIOTCS PE3yJIbTaThl,
KOTOpBIC HE HPABATCS, KOTOPHIC OKAa3aJIMCh HE TEMHU, YTO OXKUAAIIUCH,
WM HE COOTBETCTBYIOT POJIM, KOTOPYIO TEOpPHS JOJKHA ObLIa UTPaTh.
OO0BSIBUM HMX KPaTKO JIOKHBIMU, U TOTJIA SICHO — 3TOT aKT MEPelacTCs
Ha3aJa K aKCMoOMaM, KOTOpbIe OyayT OOBSABIEHBI JIOKHBIMU M TOT/IA 3a-
MEHEHBI. A BOT 0TMeueHHOe JlakaTomeM pa3iandne MEexXIy XO40M BHU3
nepefayd HCTUHBI M XOJOM BBEpX NeEpelayd JIO)KHOCTH HE HMEET
cMmbicna. [lonoxuB, 4TO cucTeMa SBISETCS ACTyKTUBHOU U CBS3b MEX-
Iy BBICKA3BIBAHUSAMHM SIBJSICTCSI JCIYKTUBHOW, HAJO MPU3HATH, YTO
CBSI3b MKy TPEANOChIIKAMU U 3aKIFOUCHUSMHU OYJIET ¢IUHCTBESHHOM.
[Ipenmoceutkn BiIeKyT 3a coboit 3aximodeHus. Jlornka yduT, 9To OTpH-
LAHUE CIICACTBUS BJEYET OTPULAHUE KAKOM-TO U3 Hpeanochuiok. Jlo-
TUKa OCTaeTcsl JIOTMKoW. Ecin Xodercs BBIPa3UTh 3TOT KIACCUUYECKUH
JIOTUYECKUN 3aKOH (3aKOH KOHTPANO3UIMU) B CEMAHTHUYECKUX TEPMH-
Hax, 3asBJISIS, YTO JOXKHOCTH 3aKJIIOUCHUS BIICUET JIO)KHOCTH OJTHOM U3
MPENOCHUIOK, TO 3TO JOIIYCTUMO, HO 3TO JIBa SKBHUBAJIICHTHBIX CIIOCO0a
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paccMOTpEeHUs] OJAHOM M TOM K€ NENYKTUBHOM cBsI3U. Eciam TOT, KTO
KOHCTPYHPYET TEOPHI0, OKA3BIBAET MPEANOUYTECHUE TPEAMOCHIIKAM, TO
OH OyJeT CUHMTaTh 3aKJIIOYEHHUs] NCTUHHBIMU. ECu OH He JTOBOJIEH BHI-
BOJaMH, KOTOPBIE €r0 pa304apOBbIBAIOT UM HE COOTBETCTBYIOT TOMY,
YTO XOTEJOCh MOJMYYUTh, OH OYJIET MOJU(PHUIMPOBATH MPEANOCHUIKH,
KOTOpPBIC MOCUUTACT JIOKHBIMH. B 11000M ciiyyae 3Tu paccy aeHus 00
HMCTUHHOCTH ¥ JIOKHOCTH TIPOBOISTCS B KOHIIE WIIH, BO BCSKOM CIIydae,
MoCJIe TeTyKIINH, OHU BOBCE HE SBISIOTCS AlPHOPHBIMA HHBEKITUSIMHU
WCTUHHOCTHBIX 3HAUCHUM.

B xoneunom cuere, y JlakaTolmia HET ompeaeieHUs KBa3UIMIIU-
pUUYECKON TEOpUHU. YTaJbIBACTCA JUIIb KEJAHHE PACCMOTPETh TEO-
pUH B TIPOIIECCE CTAHOBIICHUS, KOT/Ia ele He BBHIKPHUCTAIN30BaIOCh
MHOKECTBO HECOMHEHHBIX HAadall TEOPUH, a MPOBOMSITCA OMBITHI MO
BO3MOXHBIM JEAYKIUSAM, YTOOBI MOCMOTPETh, YMECTEH JIM HEKOTO-
pBIft BEIOOp aKCHOM, OTBEYACT JIM OH IEJISM, IJIT KOTOPBIX CTPOUTCS
Teopus. Bce 3TO — NmpocTo 3apaBbld CMBICI M COBCEM HE TO, 4YTO
O0OBIYHO MPOUCXOJUT MPHU MOCTPOCHUU M Pa3BUTUHU HEKOTOPOH Ma-
TEMaTUYECKOU TEOPUHU WIH Pa3HbIX TEOPUU, €CIU PEIIAeTCs, YTO He-
KOTOPBIE aKCHOMBI COXPaHEHBI I HEKOTOPOTO THUIIA JKEJIaeMBIX 3a-
KIIFOUCHWH, a APYyrue JTOKHBI OBITh 3aMEHEHBI, €CITU BO3HUKAET JKe-
JIaHWE€ TIONYYHTh JIpyrue BHIBOMBI. Jl0 KOHCONMHMAAINHN TEOPHH OBLIO
OBI BIIOJIHE YMECTHO TOBOPHUTH HE 00 akCHOMax, a, MO-TMOMIEPOBCKH,
0 TIPEINOI0KCHUSIX.

OtOpaceiBanue (QarbCUPUITMPOBAHHBIX MPEIIOIOKEHHH, KOTJIa
JIO)KHOCTH TIepeNiaeTcsl Ha3ajd, CTaBUT MPOOJIEMy TakK Ha3bIBAeMBIX IIO-
TEHIUANBHBIX (panbcu(ruKaTopoB, MpodIeMy, KOTOpas CYLIECTBYET M
muist Beedt punocoduu [onmepa. YBunum nanee, 4eM 3TH MOTCHI[UAb-
HbIe (habcHPHUKATOPHI MOTIIN OBI OBITH I MATEMATHUKH; KOHEYHO, OHU
HE SIBIITIOTCS] TIPOCTO HW3HAYAIBHBIM PEIICHUEM OTMETHTH HEKOTOPHIC
0a30BbIC BHICKA3bIBAHUS KaK JIOXKHBIC.

3aMeTHM TaKXe, YTO CTPAHHO HCIOJIb30BaTh TEPMUH «EBKIUAO-
BBII» ISl TEOPUM, Ha3BaHHBIX Tak JlakaromieMm, TO €CTh IJii YEro-To
TaKOr'o, YTO K MaTEeMaTHUKE HE JOKHO Obl MMETh HUKAKOT'O OTHOIIICHUS
HayuHasi C MOMEHTa, C KOTOPOTO «BCSI MAaTEMAaTHKa — KBa3UAIMIIUPUYIE-
ckasi». Torga u Teopus EBknuna — He marematuka. B nelictBurensHo-
CTH «HCCIICAOBAHMSI 10 OCHOBAHUSIM MAaTEMAaTHKH HEOXXHIAaHHO TIPHBE-
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JI1 K BBIBOJLYy, YTO HEKOTOpas, B Jyxe EBkinma, peopranusanus mMare-
MAaTUKH KaK €IMHOTO IEJ0r0 MOXET OBITh HEBO3MOXKHOH, YTO, IO
KpaiiHeil mepe, HanOoJiee OOraThle MAaTEMaTHICCKUE TSOPUH SBIISOTCS,
OyIy4y HayYHBIMU TEOPHSIMH, KBa3HIMITUPHUECKUMI.

DT0 3aMeuaHue SABJISCTCS, BEPOSTHO, HAMEKOM Ha TEOPEMBI O He-
MOJIHOTE, HO HAIIPaBJE€HO OHO MPOTHUB BO3MOKHOCTH €AMHOM U OKOHYa-
TEJIBHON TEOPHH, KOTOpasi 0XBaTwiIa Obl BCIO MaTeMaTHKy. Peub uzaer o
BOIIPOCE, OTIUYHOM OT BOIIPOCA €BKJIMIOBON OpraHU3alluu OTJIEIbHbBIX
teopuii. Henonubie Teopun THna apu(pMETHKH, OJHAKO, B CHIIY MX HE-
MOJIHOTBI, HE CTaHYT KBa3U3MIUPUYECKUMU 10 JlakaToury, mOCKOJIbKY
HU OJTHA WX akcuoma He (ambcudummpyercs.

XoTenock OBl TMOHATH CYTh OIEHKH, MAHHOW YCHIUSM CTOJBKHX
MAaTeMaTUKOB MO MPUAAHUIO €BKIWJOBOM OpraHu3aluu, TO €CTh, IO
BCEIl BUAMMOCTH, HEMAaTEMATUUECKOM, CBOMM Te€OpUsM. Bo3HuKaeT no-
J103peHue, uto Jlakarom roBOpUT HE O MATEMATUKE, a O METOJI0JIOTHUA
MaTreMaTUKU. B JeMCTBUTENBHOCTH UMEHHO TaKk U ecTh. OH cuHMTaeT
AKCHOMATHU3aIHIO TEOPHUA OMMNOOYHBIM METOI0JIOTHICCKUM MMIIePaTH-
BOM, KOTOPBIH, BEPOSTHO, MOT Obl ObITH BBITECHEH. [10 CymiecTBy, IO
MHeHUIO0 Jlakaroma, yCrexoB y akCHOMaTHU3aluy Majlo U OHU HE3HAYU-
TEJIbHBL, TOJIBKO TEOPHUsI TPYIII JOCTOIHA COXPaHEHHUS.

C npyroit CTOPOHBI, OH OINHCHIBAET TAK)KE THITUIHYIO IBOJIOIHIO
€BKJIMJOBBIX TEOPUI B TEPMHUHAX, KOTOPBIE OCUMIUIMPYIOT MEXKIY HC-
TOPUYECKUM U UJEOJIOTUUECKHUM:

Pa3BuTHe €BKIHIOBOW TEOPUH MPOMCXOMUT B TPU CTaiuu. IlepBbiil dTam —
JoHay4Has (a3a nmpod M OMMOOK, KOTOpasi COCTABJISAET €€ MPEIbICTOPHIO. 32 HUM
cJexyeT Tepuo] MOWCKa OCHOBAHWH, KOTOPBIM peopraHm3yeT AucCHHIDInHY. OT-
OpachIBalOTCSi COMHHTENbHBIE OTBETBJICHUS, YCTAaHABIWBAETCS JeIyKTUBHAS
CTPYKTypa HaZiexHoro sinpa. [Tociie 4ero ocraercst MUIIb pelIeHre 3a1ad BHYTPU
CUCTEMBI, NPEJICTABICHHOE, TIPEXIEC BCETO, J0KA3aTEIbCTBOM HJIH OIIPOBEPKEHHEM
HMHTEPECHBIX TpeAnoioxeHui. [OTKpbITHE] HEKOTOPOTr0 YHUBEPCAILHOIO METO/a
pemi€HuA OJid TCOPUH MOXKET HEIUKOM HCKIIFOYUTH OTY CTaAWI0O U 3aBCPIIUTH pas-
BUTHE TEOPHH.

KBasusmnupuueckass maremaTnka, Hao0OpOT, MPEACTaBIAET CO-
00# IepMaHEHTHBII KPyrooOOpOT CMEJBIX IOTafo0K, KOHKYPHPYIOIIUX
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TEOpUil, KPUTHUKHU, ONPOBEPKEHUH (BCS TEPMHUHOJOTHS — IOIMIEPOB-
ckasg). OHa HUKOTJa HE JOCTUTHET CTagu (Qopmanu3anui (BTOpOit
cragun). Mmu He noimkHa OBl JJOCTHYH €€, TIOCKOIIBbKY B JICHCTBUTEIh-
HOCTH «BIUIOTH JI0 CETOAHSIIHEro AHS HU OJlHa HedopMmallbHas MaTe-
MaTH4ecKas TeopHs He cMoryia u3dexarb (opmanuzanum» (10 MNpH-
YUHE TUIOXOH MeTOJ0JIorHH). [IpHYrHBl 3TOr0 GONBIIOrO KOJJICKTHUB-
HOTO camooOMaHa He sicHbI. OcTaeTcst TONBKO (PAKT, YTO KBA3UIMITHPH-
Yyeckass MaTeMaTHKa B UTOI'C HECMOTPSl Ha CBOE IOJIOKEHHE, Ka3aJloch
Obl, ICTUHHON MaTeMaTHKH, CYLIECTBYET JIMIIb BO BPEMEHHBIX M He-
cTabubHBIX popmax.

Jlakarorr co3HaBai TOT (PakT, 9TO CIAOBIM MECTOM €r0 METO0JI0-
THH, OCTABJISAA B CTOPOHE PEAbHYIO UCTOPHIO, SBIAIOTCS ITOTEHINAIb-
Hble QanbcudukaTopsl. B ecTecTBEHHBIX HayKaxX 3TO (QaKThl WIH MpPO-
TOKOJIbHBIE BBICKA3bIBaHUS, KOTOpBIE MPEBAIMPYIOT HaJ HEKOTOPOH
TEOpUeH B TOM CMBICIIE, YTO IPU HAJMYUH PACXOXKACHHH MEXITY HUMHU
U TIPEACKA3aHUAMH TEOpHH (aKTHl (BIIPOYEM, BCETAa HArpyKEeHHbIC
Teopuel) uMeroT OonpInii Bec. Mornu Obl OBITH UMM TaKXe Jpyrue
TEOPHH, MEHEE PUCKOBaHHbBIE MM C OOJBIIUM IMIIMPUYECKUM COIEp-
’KaHHEeM, HO COBCEM HE ITPOCTO OINPEACINUTH AT KOHIIENINU Oe3 HOBOTO
MOTPYyXeHnd B TpobiemMaTuKy smrvpu3Ma. [IpobGrema mx ompexpene-
HUS, K TOMY €, UMeeT MOJUIMHHO APAMAaTUYECKUI XapaKTep, MOCKOIb-
Ky «HE CJeJ0Bao OBl JIETKO YCTynarh GauTuOnIm3My» U «KaK MOKHO
Cepbe3HO OTHOCUTHCA K (pammuOmim3My 0e3 cepbe3HOTO OTHOIIECHHS K
BO3MOXKHOCTH (hanbcuuKamum?»

JlakaTom Oe3yCIIeIIHO IBITaJCAd yKa3aTh B KadyecTBE IPHMEPOB
MOTEHIUANBHBIX (QanbcHQUKATOPOB apu(pMETHUCCKUE BBICKA3hIBAHUS,
Ha OCHOBE KOTOPBIX NPUHUMAIOTCS WJIM OTBEPraloTCsl CUIIbHBIE aKCHO-
MBI OECKOHEYHOCTH, OIMPAsCh HAa pa3MbIIUIeHUS [ €nens no aTomy 1o-
Boay. ToT dakT, 4To akCHOMBI OECKOHEYHOCTH BIMAIOT HA JIEMEHTap-
HYI0 apu(pMETHKy, MOXKET ObITh HCIIOJIb30BAH TOJILKO JUIS PEIICHHUS
BOIpOca 00 WX MPUHATUH WU OTKJIOHEHHH, U 3]IeCh HE BUIHO KaKOTO-
TO KOH(IUKTA TEOPUH.
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Her nprMepoB mMareMaTHYeCKUX TEOPH, MPOTHBOCTOSIHAE KOTO-
pBIX OBUIO OBl pa3penIeH0 HEKOTOPHIM (allbcH(UKATOPOM, KaK 3ITO
MPOMCXOAMT B ciiydae pu3nueckux Teopuil. Ckopee ciyyaercs Tak, 4To
00e Teopuu MPOAOIIKAIOT )KUTh caMH 1Mo cebe. B cimyyae akcuom Gec-
KOHEYHOCTH, Ha OCHOBE CJICJICTBHH M3 HUX, KOTOPBIE BBITIISJIAT BeChMa
MPUBJIEKATEIbHBIMU, OHH MOTYT OBITh CKOpEE MPHHATHI, YeM OTOpoOILIe-
Hbl. ECTeCcTBEeHHO, OTKJIOHSETCS MX OTPULAHME, a CMEJIOW JOraJlKou
SBIISICTCS TIO3UTHBHAsE aKCHOMa CYIIECTBOBAHUS HOBOTO OOJIBIIOTO
MHOXECTBa, KOTOpasi IPUHUMAETCsI, & HE OIPOBEPracTcsl.

Jly4muM ONMCaHWEM THUIOTETUYECKOro MOTEHIMAIBHOTO KOHTP-
npumepa, kotopoe JlakaTomry ynaercs AaTh, SBISIETCS CIIEAYyIOILEe.
[Mpeamonoxkum, 4TO TOCIHE AaKCMOMATH3alMM HEKOTOPOH TEOpUH He
MOJKET OBbITh IPEATIOKEH HU OJUH KOHTPIIPUMED (ECIIU TOJIBKO TEOPUs
HENPOTHBOPEUYNBA), KOTOPHIH MOT OBI OBITH caM (hOpPMATU3YEM B SI3bIKE
3TOU Teopuu. Torga BO3MOKHBIM KOHTPIPUMEP MOXKET IPUUTH TOIBKO
13 He(hOpMaTBHOTO PACCMOTPEHHs NpeAMeTa, ISl CHCTEMaTHU3aliH
KOTOPOTO W Ipejyiaraercs teopus. IMeroTes mogo0HbIe IpUMEpBI, KO-
rza Teopusi HaXOIUTCA B (pa3e CTAHOBJICHUS WIN Ha IIEPBOM 3Tare pas-
BUTHS €BKJIMIOBBIX TeopHidl. Tak MpOHUCXOAWT, KOTAAa MaTeMaThu3aliu
MoJBepraeTcst HeKoTopass HeopManbHas KOHIeENIus. Toraa HeKOTo-
poe HedopmaidbHOE BBICKa3bIBAHWE MOXKET OBITH (haabCHPHUKATOPOM
NpeaBapUTEIbHON TEOPHH.

Onu304bl TAKOTO THMA B JEHCTBUTEIBHOCTH CIIyYaIOTCS YacTo U
W3BECTHBI B UCTOPUHU MareMaTukd. JlakaTom He ymOMHHAeT 00 3ToM,
HO Cllydali TCOPHUHM BEPOSTHOCTEH MpEACTaBIsieT coOoW OoraThii wc-
TOYHHK MMOJIXOISIINX IPUMEPOB.

Taxas npeaBapuTesbHasi CTaaus IOUCKA, HECOMHEHHO, 0oJiee MH-
TEpecHa U 3aXBaThIBAIOIA, HEXKEJIN JIPyTue, CIOKOMHbBIE WM OTOPBaH-
HBIE OT COJEPXKaTeNIbHON crcTeMbl (Ga3bl. XOTs U OHM HE JIMIICHBI MOJI-
HBIX MPUKITIOYEHU MOMEHTOB, TOJIBKO XOTEJIOCHh OBl HAOJIFOIaTh U aHa-
JU3UPOBATh UX B COOTBETCTBYIOIIMX TEPMHUHAX BMECTO TOTO, YTOOBI
HaJlaraTh Ha HUX METOZOJIOTHIO, 3aMMCTBOBAHHYIO W3 JPYTMX HayK.
[Ipencrapnsercs, BO BCIKOM CiIydae, HE COBCEM yJIauHBIM yTBEPKAATh,
YTO Takas KpacwBas M 3HAYMMasl TEOPHs, KaK TEOPHs IpyI (KOTOPYIO
Jlakarom 1eHUT, HO MPU3HAET, YTO JUIA HEE HE CYIECTBYIOT MOTCHIIHU-
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anbHbIe (QaTbCU(UKATOPHI), HE SBISETCS MaTeMaTHKON Ha OCHOBE Me-
TO/IOJIOTHYECKOW YCTaHOBKH, YTBEP)KIAIOMIEH, YTO MaTeMaTHKa JOJIK-
Ha OBITh KBa3UIMITHPHUIECKOM.
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13. SMIIMPU3M

JlakaTom cyMTaeT, 4TO MaTEMATHUKA, KaK W JAPYTHE HAyKH, MOJA-
Bep)KeHa OIMOKaM B CHITy cBoeil HaywHOil mpupoasl. X. [laTHoM Takxke
YTBEPKIAET, YTO «MATEMATUYECKOE 3HAHUE ITOXO0XKE HA 3HAHHME 3MIIM-
pUYECKOE» U, CIIEJOBATEIIBHO, KAK U OHO — HEHAJEXHO U IOJBEPKEHO
omnOkam. ITaTH3M cienyeT oJHaKo B pycie TPaJULUOHHOTO SMIIMPH3-
Ma, 11<zu< SIBCTBYET U3 €r0 XapaKTEPUCTUKU KBA3UAIMIIMPUYECKUX METO-
JIOB

Tlox «xkBa3MAIMIHUPUIECKUMI» METOJAMH S TOHUMAIO0 METOJIbI, KOTOPhIe aHa-
JIOTHYHBI METOAaM (PU3MYECKUX HAyK, C TOW JIUIIb Pa3HUIEH, YTO «HHIYKTUBHO
000011IeHHbBIC» CIUHUYHBIC BHICKA3bIBAHUS, UCIIOJIIb30BAHHBIC JIJIsl IPOBEPKU «TEO-
pHii» ¥ TOMY OJJOOHOTO, CAaMH SIBIISIFOTCS PE3yJIbTaATOM BBIYMCICHUN, BMECTO TOT'O
4TOOBI OBITH «OTYETAMM O HAOJIFOAECHUSIX)» B OOBIYHOM CMBICIIE.

O6e mo3unyy HaMe4yaroT OOHOBIIEHHYIO BEPCHIO dMITMPH3Ma Kak
¢unocopun maremaruku. OH Bceraa, B NEHCTBUTENBHOCTH, OBLT Of-
HUM W3 HalpaBjieHUH (uiocopun MaTeMaTHKH (ApPHUCTOTEINb, KCTATH,
ObUT SMIMPHUCTOM), HO KakK MPEIIIOJIOKEHHE O TPOUCXOKACHUH U Hop-
MHUpPOBaHUM MaTeMaTHdecKuX KoHmenuuid. Ha 3Ty mpoOiemy HOBbIE
SMITMPHUCTHI HE 00PaIIaloT BHUMAaHHUS.

ba30BbI TE3UC TPaIULIMOHHOIO SMIMPU3MA COCTOSI B TOM, 4TO
MaTeMaTH4YecKhe MOHATHS He CYMIECTBYIOT B OTPHIBE OT (PH3MUECKHX
00BEKTOB, M3 KOTOPHIX OHM OBUIM TOJYYEHBI TOCPEACTBOM adCTparu-
POBaHMsI, U YTO UMEHHO aKT a0CTparMpoOBaHUs Y4acTBYET B CO3AaHUH
arcen u ¢uryp. B nepstaaguarom Bexe JIk.C. Muiuis® GbUT OCHOBHBIM
pa3paboTYNKOM IMIIMPU3MA U, KaK CJIEJICTBHE, MULIEHBIO JJI1 KPUTHUKU
CO CTOPOHBI (I)pere3. IToMrMO Ipyrux OCHOBHBIX BO3paxkeHui, dpere
OCIapuBaJl TO, YTO YUCJIA SBIISIOTCS CBOHCTBAMHM MHOXKECTB, BBISBIISS

"H. Putnam, What is Mathematical Truth, yKe IIMT.
> 1.S. Mill, 4 System of Logic, 1842; uran. nepesox Sistema di logica, nox
pen. M. Trinchero, Torino, Utet, 1988.
3 G. Frege, I fondamenti dell'aritmetica, yxe uut.
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TPYZHOCTH TaKOro MMOHUMaHUs, pexae Bcero, a1 u 0. Uro xe kaca-
eTCcsl TPOMCXOXKACHHS 4YHCNIa MyTeM aO0CTparupoBaHUSA OT Pa3IUUUN
00BEKTOB HEKOTOPOTO MHOECTBa, To dpere 3amaBai BONpOC, MPOUC-
XOAWT JIM CHayaja abcTparupoBaHHE, a 3aTeM OObEIMHEHHE B COBO-
KYITHOCTB (B TaKOM CITydae BCE paziIU4us NcUe3aiu Obl, 1 00beInHEHNE
HE MOrJIo OBl AaTh B pe3yJIbTaTe HUUEro, KpOME OJJHOTO €MHCTBEHHOTO
3JIEMEHTA), WK CHaydana — 00beANHEHHE, a TIOTOM — adCTparupoBaHue,
yKa3bIBasi MPU 3TOM HA TPYIHOCTH abCTparupoBaHUs, K MPHUMEPY, OT
BCeX B3aUMHBIX pazmuunii Mexay 1000 oObekTamu 0Oe3 MyTaHUIBI U
norepu cueta. Kpome 3Toro, ecinu abCcTparupoBaThCsl, HAIpUMEpP, OT
obOwekra JlyHa, TO MOTYT OBITH MOJy4eHBI pa3iMdHbIC MOHATHS (CIyT-
HUK 3eMJid, CIyTHUK BooOIIe, HeOecHOe Tello, He olbnajatoriee coo-
CTBEHHBIM CBEUYCHHEM), HO HHMKOIJa HE BO3HHMKaeT ymcio 1. Opere c
JIOTMYECKOH TOYKM 3pEeHHs oclapuBal (hyHIAMEHTAJbHBIN NPHHLUII
SMIHUPHU3MA, COCTOSIINNA B TOM, UTO JIFO00OE OIpe/eneHne, KpoMe ycra-
HOBJICHHS 3HaYCHUS BBIPKEHHS, JOJDKHO BBIPAXKaTh HEKOTOPBIN (akxT,
CBsI3aHHBIN ¢ HaOmromeHneM. CripalvBaeTcsi, ¢ ONpPeNelIeHHON moleit
WPOHUH, KaKoH (pr3maecknii (pakT COOTBETCTBYET ONMPEAETICHHUIO YHCIa
777.8647?

TenneHys, cBsI3aHHas ¢ SMIMPU3MOM, B KOHIIE AEBITHAJIATOIO
cronerus Oblia 6ojiee pacpoCTpaHEeHHO, YeM 00 3TOM MOXKHO CyIUTh
no padoTaMm, OTMEYAIONIUM OJHOTO EIMHCTBEHHOro Muuii. OTo 00-
CTOATENBCTBO U OIpaBibIBaeT HeucToBcTBO Ppere. Cpeau mpouux —
IMam*, KOTOpHIi HECMOTPs Ha ero GIeCTANIHE PACCYHKICHHS MO TIOBOLY
(hopMaNbHBIX TOKA3aTENbCTB HE OBLI CTOPOHHUKOM IeAykTnBn3Ma. OH
MPEISIOKIIT HEKOTOPOE MOCTPOCHUE apU(PMETHKH, OCHOBAHHOE Ha KOH-
LENIUU NpeaMeTa, IPOCTON naee, KOTopasi BKIIOYaeT UMEHA U COObI-
THS C OTHOIICHWEM TMPEANIECTBOBAHUS M MPSIMOTO CIEIOBAaHUS, UTO
BeIeT K (QOpPMUPOBAHUIO KOHIEIIIMY LEMH COOBITHI H, CIIEAOBATEILHO,
K HaTypaibHbIM uyuciaM. [lam Takke gyman, 4To MareMaTHKa Heco-
BEpLICHHA 10 CYTH, 32 UCKJIIOYCHUEM CIIydasi HAIMYHs Pa3peiiuMOCTH
HEKOTOPOH TEOpUHU.

M. Pasch, Grundlagen der Analysis, Leipzig, Teubner, 1909.
236



Omnupusm

OMmupr3M Muyutst 0BT BHOBB MPEUIONKEH B HAITK JTHA COITHOJIO-
raMy HayKH® JUIS OCIIAPMBAHHS alPHOPH M OOHAPYKHBAETCS y BCEX
T€X, KTO JAYMAeT, 4TO BBIUMCIEHUS M JO0Ka3aTeIbCTBa JOJKHBI MOHH-
MaTbes Kak (pusnyeckrne MaHumyssiuuu. B obmieM, ogHaKo, SMIUPUCT
OCHOBBIBA€TCS HAa TOAOOHBIX KOHKPETHBIX MEHCTBHSX, HO TBITAETCS
000CHOBaTh CKayoK B cdepy (HOpMaTbHOTO M CHMBOJIMYECKOTO Kak
MPOMU3BEIEHHBI HEKOTOPOH CHOCOOHOCTBIO, KOTOpas IOJDKHA OBITH
(ecnmm HE AMCKPEOWTHPOBAHHBIM aOCTParvupoBaHWEM, TO OCTATOYHO
ONMM3KON K HEMY) CIIOCOOHOCTBIO BHIETh (POPMBI, WIIM MaTTepHbI. Jlis
COLIMOJIOTOB MpeJesl BO3MOXKHOIO — TpaHc(hopManus MaHUITYJISALUN B
MIpaBHJIa HA OCHOBE O0IIECTBEHHOTO KOHBEHIIMOHAIBHOTO OA00pEHHSI.

IIpencraButenem pagukanbHOro sMmupusma ssisiercs @. I>-
BuC®, KOTOPBIil yTBEPK/ACT, UTO HYXKHO NPHHUMATH K PACCMOTPEHHIO
TOJIBKO CIIOCOOHOCTH JII0JIei Kak OMOJIOrMYeCKUX >KUBOTHBIX U Cephe3-
HO BOCHPHHHMATH TOT (DaKT, YTO BCSKas KOMMYHHKAIUS W BCAKas
MBICITb peau3yeTcsl MOCPEACTBOM OOMEHa WIIM WCIOJIb30BaHMS MaTe-
PHATIBHBIX 3JIEMEHTOB.

OMmpryecKkne cooOpaskeHus, CIeAO0BaTEeNIbHO, 00S3aTeNbHBI C
CcaMOro Hayajna CHMBOJMYECKHX MaHHUMyJSuuid. CHUMBOJIBI NpeCTaB-
JSAI0T co0OW MarepuanbHble 3HaKH, (PU3MYECKHe CcIenbl, ISITHA HIU
BUOpanuyu, U JBa TAKUX CHUMBOJIA MOTYT OBITH TOJBKO KBa3UTOXKIE-
CTBCHHBIMH. MaHUIyJIMPOBaHUE UMM €CTh, CIIEAOBATEIbHO, (H3HUe-
CKuil QaKT, HoABEP>KEHHBIN BCEM HETOUHOCTSIM, HEONPEAETICHHOCTSIM H
Jlake, K CYaCThI0, CTATUCTUIECKUM 3aKOHOMEPHOCTSIM BCEJICHHOM.

Cpenn oN0XKeHU HEKOTOPOH MaTeMaTHKH, KOTOpasi HEM30eKHO CTAaHOBUT-
sl TUNIATOHUCTHYECKOH, HE0OXOIMMO YKa3aTh:

Axkcuoma 0. MoryTt OBITH CO3/1aHBI pa3In4HbIE CUMBOJBI. MoryT ObITH CO-
3lIaHbl KOMMHM HEKOTOPOTo JaHHOro cuMBosia. CHMBOJIAMH MOXHO MaHHITYJHUPO-
BaTh, UX MOJKHO BOCIIPOM3BOJUTH U COCIMHATH C a0COIIIOTHONH TOYHOCTHIO. CUM-

> D. Bloor, Knowledge and Social Imagery, Chicago, Chicago Univ. Press,
1976 (19912); utan. nepesoa La dimensione sociale della conoscenza, Milano,
Raffaello Cortina, 1994, rn. 5, 6. Cmotpu takxke G. Lolli, Beffe, scienziati e
Stregoni, yXe LUT.
® Ph.J. Davis, Fidelity in mathematical discourse: Is one and one really two?,
in «Amer. Math. Monthly», 79, 1972, n. 3, pp. 252-263, nepenecuataHo B
T. Tymoczko, New Directions, yxe mur., c. 163—-175.
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BOJIBI MOTYT OBITh PAcIiO3HaHBI KaK OJMHAKOBBIE WJIM Pa3iIM4HbIE, 10 HEOOXOIH-
MOCTH.

IImatonucT mor O BO3pa3uTh, uto Akcnoma O He Hy»KHA, TIOCKOJIBKY MaTe-
MaTuKa CyIlecTByeT 0e3 HeoOXOIMMOCTH MaTepHanbHOH moanepkku. He mmaro-
HHUCT, B OCOOCHHOCTH, MaTeMaTHK, 3HAKOMBIH ¢ Teopuel nepeaayn HHGOpPMaIUH,
BO3PAa3UT, YTO MOAOOHOE YTBEPKICHUE — HOHCEHC. MBI BBIMOJHIEM BCE HAIIU
JIEHCTBUS JIUILB C HEKOTOPOH BEPOSITHOCTBIO yCIIeXa.

[TonoOHast akcroma OblLIa JEHCTBUTENBHO NPEIOKEHA B IPO-
IIJIOM U SIBUJIach OOBEKTOM WPOHUYHBIX BhINagoB Dpere. «lIpenecrt-
HBEII TIpUMep TOTO, KaK JakKe MAaTEeMATHKHA MOTYT CIIyTaTh OCHOBBI JO-
Ka3aTebCTBA C MCHTATBHBIMHU WITH (PU3NICCKUMH YCIOBHSIMHE, KOTOPBIC
JTOJKHBI OBITH yIOBJIETBOPEHBI B €TO MPEICTABICHUH, MOXXHO HAWTH Y
9. Ulpenepa. Ilox nazpanuem «Ocobast akcMoMay» OH IpeJyIaraceT cle-
nytomiee: "IIpuHIUI, KOTOPEIN S UMEIO B BUIY, MOKHO Ha3BaTh AKCH-
OMOW CHUMBOJIMYECKON cTabmibHOCTH. OHA TapaHTHPYET, YTO B IPO-
Iecce HalUX JI0Ka3aTeNIbCTB W BBIBOJIOB CHMBOJIBI OCTaHYTCS HEH3-
MEHHBIMH B HAIlIeH IAMSITH WIIH, YTO MPEANIOUTUTEIBHO, Ha Oymarey .

Axkcuoma 0, mo MHEHHIO J[PBHCa, HUKOTJa HE BEpUPHUIMPOBAHA,
3TO HEKOTOPBIN HEOCYIICCTBUMEIN Hjieal, B OCOOCHHOCTH, KOT/a Tepe-
XOJIAT K PacCMOTPECHUIO BBIUMCICHUN U JOKa3aTenbCcTB. «BhiBeneHue
TEOPEMBI HIIH MPOBEPKA T0KA3aTEIHCTBA UMEIOT JIUIITh BEPOSTHOCTHYIO
CUITY», M BCSIKOE 3HAHUE MMEET JIUIIh BEPOSTHOCTHBIA XapakTep, ¢ Be-
POSITHOCTBIO, KOTOpasi CHIXKAETCS TIPH POCTE CIIOKHOCTH OOBEKTOB, C
KOTOpBIMHU BeneTcsi pabora. OTcrofa JenaeTcsi BEIBOJI, YTO «MaTeMaTH-
Ka MPOSBIIAET HEKOTOPBIE YEPTHI IKCIIEPUMEHTAIBHON HayKu. MBI cra-
CEHBI OT Xaoca JIMIIb Onaronapsi CTabUILHOCTH YHUBEPCYyMa, KOTOPBIT
JIOITYCKAET MOBTOPSIEMOCTh JKCHEPUMEHTOB M 3(P(HEKThI aBTOKOPPEK-
AW TIPAKTUKW.

HoBriii MaTeMaTHYeCKHuil 3MITMPHU3M, 3asBHBIIUI O ceOe B BOCH-
MHUJIECATHIC TOIBI, HE 3a00THTCS 00 O0OCHOBaHHMH aOCTpParupOBaAHU.
OH BOOOIIlE HUYET0 HE XOUeT OOOCHOBBIBATH, MOCKOJBKY JIBHIKHUM,
MPEXKE BCEro, aHTU(YHIAMEHTATUCTCKOW MHTEHIMEH. XapaKTepHBIM
JUTSL HETO SIBJISIETCS YIIOP Ha METOAOJIOTHYECKYIO TOKAECTBEHHOCTh Ma-
TEMaTUKH U JAPYTUX CCTECTBEHHBIX HayK. OH, OJHAKO, HE JOXOIUT IO
3KcTpeMu3Ma J[pBurca, XOTs U 3a4UCIISET €ro B CBOU PSABL.

’G. Frege, I fondamenti dell aritmetica, yxe uur., c. 218.
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CoBpeMeHHBIN 3MHI/IpH3M8 YTBEPXKAAET, 9TO METOJ MPOO U OIIH-
00K, JIOraJloK ¥ ONPOBEPIKEHUI, UcciieoBanus Ha DBM, smmupuye-
CKasi MHIYKIHS, BEPOSTHOCTHBIC BHIBOABI — OJHHM CJIIOBOM, KBa3HAM-
nupudeckue Metosl [laTHIMa HOCTATOUHBI ISl TOJTyYEHHUS MaTeMaTH-
YEeCKUX pPEe3yJIbTaTOB, COBEPIICHHO YOBJIETBOPSIOIIUX COOOINECTBO,
KOTOpOE JIOJKHO MX CAHKIIHOHHPOBATE.

[IpuBnexaTenbHOCTh 3TOW MO3ULUM 3aKJIIOYAaETCsl B TOM, YTO OHA
HCIIOJIB3YET B KAYECTBC CBOUX apryMCHTOB JITU30/bL MaTeMaTHIeCKON
MPaKTUKH, a He (QUIOCOPCKHIE WM JIOTHYECKUE JOMBICIBL. Takas oue-
BUAHOCTh MOHATHA M OJM3Ka MaTeMaTUKaM, CIIeAOBaTEIbHO, KeJaHHa,
HO B YeM OHa yOeXIaeT — He SICHO.

ba3oBeIil TE3UC COCTOMT B TOM, YTO METOIBI M, CIICAOBATEIBHO,
THUII UICTHUHBI, KOTOpI:Iﬁ npucyul MaTeMaTui4CeCKOMY IMO3HAHUIO, TOT'O K€
CaMoro pojia, YTo 1, COOTBETCTBEHHO, B ClIydae SMIUPHYECKUX HayK. B
C€CTCCTBCHHLIX HayKaxX, OJHAKO, «HUCTHUHHBIN» O3HAYaeT MCTUHHLIA Ha
¢usnueckuit manep. ConeprkaHue K€ MaTeMaTHYECKUX TIOJIOKEHUN He
COCTOUT U3 COOOIIEHNH 0 (QU3NUECKUX (aKTax, JaKe BO BHEIIHE KOH-
KPETHOM Cily4ae KOMOWHATOPHKH, TA€ peub HAET HE O KOHKPETHBIX
o0BeKTax, a 0 THMax H3oMop(hr3Ma (GU3NIECKIX PACTIONONKEHHUH (ecIn
TOJIBKO HE NPUHUMATh SKCTPEMalbHYIO Mo3ulMio J[PBHca, HO cam
ITaTHOM OOIIyCKacT, 4YTO 0a3oBbIe CAUHHWYHBIC BBICKA3bIBAHHUS HC SABJIA-
IOTCSl «OTYETaMHU O HaOMIOJICHUSX» B OOBIYHOM CMBbICTIE HAOIIOICHHIA).

TToHsATHE UCTHHEI B MATEMAaTHKE HE CBSI3aHO C CbaKTaMI/I, a 3aBUCHUT
ot Gosiee abCTpaKkTHBIX MOHATHI. BripoueM, gaxe sMOupHuecKasi HCTH-
Ha 3aBUCUT HC TOJIBKO OT YYyBCTBCHHOI'O OIIbIT4, HO U OT TOr'0, KaK WH-
TEPIIPETUPYETCsl MaTeMaThieckasi (HEpeAKO BechbMa COJHMIHAs) 4acThb
COOTBETCTBYIONIEH Teopuu. [1aTHAIM mpejicTaBiIseET, OTHAKO, CBOM TE€3UC
KaK IOJIOKEHUE peann3Ma. Peannsm i Hero — enxmHCTBEHHAs (uio-
codusi, KOTOpas HE BBICTABISIET HayKy Kak 4yZo. MaremaTtwyeckuit
peanu3M oNupaeTcs Ha MHTErPaluio MaTeMaTHKH U (PU3NYECKUX HAYK,
HO MBI YK€ BHJICJIN B CBA3U C HATYpPaJIU3MOM, YTO 3TOMY TE3UCY, MATKO

¥ HanGonee Baxusie paGorst R. Hersh, Some Proposals for Reviving the Phi-
losophy of Mathematics, yxe uumrt., P.J. Davis, R. Hersh, The Mathematical Expe-
rience, yxe nut. OnpeneneHHblli KpuTHUecKuid pa3dop npexacrasieH B G. Lolli,
Dimostrazioni ed esperienza matematica, in Le ragioni fisiche e le dimostrazioni

matematiche, yxe mur., rin. XIIL.
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BBIPAXKAsACh, YETO-TO HEAOCTAET, €CIU TOBOPUTH O CYIICCTBOBAHUH Ma-
TEMAaTHYECKUX 00BHEKTOB.

Ecnu BeiHECTH 32 CKOOKM MPOOJIEMY UCTHHBI, TO OCTaeTCsl Marte-
Matudeckas npaktuka. OgHO U3 ee aKTyalbHBIX HAIIPABJICHUHA — dKCIIe-
puMeHTHI, poBoauMbie Ha IBM. Ckaszarh «3KCIIEPUMEHT» — BCE PaB-
HO, YTO TIPOM3HECTH «OMIHpPUYECKas Hayka». [lyOnumKkyroTcs MHOTO-
YUCJICHHBIE KHUTH U OTYETHI CO CIIOBAMH «IKCIEPUMEHTHI», «1abopa-
TOPUS», «HCCIENOBAaHUEY B Ha3BaHUsX . OTIEIbHBIH xypHain «Journal
of Experimental Mathematics» u3maeTcsi ¢ 1EIbI0 MCCICIOBATh, KKAaK
MOKHO HCIIONb30BaTh OBM i1 m3zydeHus: mpobieM, KOTOphle MOKHO
peliaTh BBIYUCIUTEIBHO, & MO-PYroMy — HeT... MbI B3sJIH 3a oOpasell
(PM3UKOB-OKCIIEPUMEHTATOPOB, TO, KaK OHW BepU(PHUIIMPYIOT CBOH pe-
3yJIbTaThl, KaK OOCCIICYMBAIOT HAJICKHOCTh IOJIyYCHHBIX JIaHHBIX...,
KaK COOOIIAI0T CBOM 03apEHHUS [insights]»lo_

[Tpu Haubosiee B3BEUICHHOM IMOAXO/JIE K BBIYUCIUTEIBHBIM JKCIIC-
pUMEHTaM OHHU PacCMaTPUBAIOTCS KaK HalleJIeHHbIE Ha (POPMYIHUPOBKY
MPEJINOJIOKEHUM, Ha HAOJIIO/ICHUE U UICHTU(DUKAIUIO SIBJICHUH U 3aKO0-
HOMEPHOCTEH, KOTOpBIE 3aTeM '[‘Pe6yI-OT cBOero oObsicHeHMs. Jlaxe
computer exploration of concepts : BO3BpaTHJIOCH ObI B paMKH TpaJIu-
IIMOHHOM JeSATENFHOCTH, ITOCKOJIFKY MaTeMaTHYECKUe HIIeH HE POKIIa-
I0TCS YK€ TOTOBBIMH, @ BCEr/ia TPEOYIOT U3YUYCHHUS MEePe]l TEM KaK IpH-
MyT (hOpMY HEKOTOPOTO CTPOTOTO OIPEIEICHUS.

HNmeroTes, ogHako, ¥ T€, KTO CUMTAET, 4TO HcclieaoBanust Ha OBM
Y BBEIIBIDKCHHE MPEATIONOKEHAN MOTITH OBl OKa3aThCs TOCTATOYHBIMA U
IUIS MOPAJIBHOTO YIIOBJIIETBOPECHHUS, M KaK CaMOJIOCTATOYHBIN MPU3HAH-
HBI BKJIQJ B pa3BUTHE MareMaTHKU. OHU MpeajiaraloT paccMaTpuBaTh
€ro KaK MPEeaIOYTHTENBHBIN, €CIH HE IKCKIFO3UBHEIHN, 110 OTHOIICHHIO
K TOCJEAYIONEMY J0Ka3aTeIbCTBY, MPOBOJUMOMY CKOpEE paau MpH-

? Bes HpCTCH3I/Iﬁ Ha IIOJIHOTY OXBaTa B KaUY€CTBE TUITUYHBIX TPUMEPOB, OT/1aB
nomkHoe U. Grenander, Mathematical Experiments with the Computer, New York,
Academic Press, 1982, ¢ nmporpaMmmaMu Ha si3bIKe AJa, YTO OTHOCHTCS K TIPEIbIC-
topuu, otmetuM E. Maycock Parker, Laboratory Experiences in Group Theory,
Washington D.C., MAA, 1996; Exploring ODES with Modern Technology, Wash-
ington, MAA, 1999.

19 J. Borwein, P. Borwein, R. Girgensohn, S. Parnes, Making sense of experi-
mental mathematics, in «The Mathematical Intelligencer», 18, 1996, n. 4, pp. 12—18.

"' KoMmmbroTepHoe HCCiIe[0BaHre KOHIEIIHHA (AHTIL. — IPHM. TIEPEBOIIHKA).
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3HAHMSA yuSHBIM 1exoM . [To Muenmio [laTHOMa, K IpuMepy, eciy Obl
runore3a PuMaHa Oblla MpoBepeHa B OIPOMHOM YHCIIE CIy4YacB IPH
oMoy OBM (4To Ha caMOM Jiesie IMEET MECTO), TO MOXKHO OBLIO OBI
CKa3aTh, YTO OHAa BepU(HULIHMPOBAHA U, BEPOSTHO, MOXKET OBITh CIIOKOM-
HO TIpU3HaHa .

OCBEIOMIICHHBIH CBHIETEN, OJIHAKO, OCIIAPHBACT 3TO' *:

Ha ceropnsinnii nenp runoresa [[onbabaxa] nposepena (H.J.J. de Riele,
J.-M. Deshouillers) asst Bcex 4eTHBIX UuceN m < 10". Umeercs, KpOMe€ TOTO, JI0Ka-
3arenbeTBO Yena (J.-R. Chen), ynpomennoe Poccom (P.M. Ross), uto nmoboe m1o-
CTATOYHO OOJIBIIOE YETHOE YHCIIO 71 MOXKET OBITh MPEACTABICHO Kak cymMMa p + ¢,
TZie p — IPOCTOE YHCIO, @ ¢ — KBa3HIIPOCTOE, B TOM CMBICIIE, YTO ¢ — WM TIPOCTOE,
WIN TIpOM3BEIEHHE ABYX NMPOCTHIX umcel. IIpu Bcel 3TOH NOCTOBEpHOH yOemu-
TEJILHOCTH, OJHAKO, HU OJMH MaTeMaTHUK HE CKaXET, YTO THIOTe3a, CIEA0BATENb-
HO, BEpHa ISl BCEX M.

O,E[Ha U3 TBHICAYCICTHUX IMPOMNHUCHBIX UCTUH TIJIACUT, B ,I[eﬁCTBPI—
TCIBHOCTH, ‘-ITOlS

" TTonoGHOe HeBYCMBICIEHHOE MpeioXkeHne Oblio chenaHo B A. Jaffe,
F. Quinn, Theoretical mathematics: Toward a cultural synthesis of mathematics
and theoretical physics, in «Bulletin AMSy», 29, 1993, pp. 1-13, ¢ nanbHeiimei
nmuckyccuet ibidem, 30, 1994, pp. 178-211. Cmotpu obcyxnenue B G. Lolli, Le
dimostrazioni: sono ancora necessarie?, in XXXVII Olimpiadi di Matematica,
Milano, AgipPetroli, 1997, pp. 87-103 u B G. Lolli, Morte e resurrezione della
dimostrazione, in «Le Scienzey, 1997, n. 345, pp. 50-57.

" OrBieKasch OT YMIHPUYECKHX HHIYKTHBHBIX BHIBOJIOB W AHAJTOTHIA, TPO-
WUTIOCTPHUPOBAHHBIX MPUMEPOM, BHOBb B3AThIM y Jitnepa, 6 yenom, I1aTHIM uc-
MOJNB3YeT TEPMHH «KBAa3MIMITUPHUYECKUI» TOCTATOYHO BOJIBHBIM 00pazoM Juist
0003HaueHHUs JII0OOT0 HENeTyKTUBHOTO IIara B MOCTPOCHHU MaTeMaTHKUA W TPH-
BOJHT B KaUeCTBE IPUMepa HCTOPHIO Pa3pabOTKH OCHOBAaHHH, KOTOPBIE IPHBENHU K
aKCHOMaM TEeOPHH MHOXKECTB. [IprMepoB HeIeTyKTUBHBIX apryMEHTOB IPH BBIOO-
pe aKCHMOM MOKHO HAiTH CKOJIBKO YTOJHO, TaK KakK BBIOOP IPYIIBI AKCHOM — pe-
LI€HHE, Bceraa 00yCIIOBICHHOE UCTOPUEN HIIH CUTyaleld. AKCHOMBI, KOHEUHO, HE
MOTyT ObITh BbIBemeHbl. Camoe Oouiblliee, PacCMATPUBAIOTCS WX [EIYKTHBHBIC
ciencTBrsl. UTO e KacaeTcss TEOPUU MHOXECTB, CIIEIyeT HAOMHHUTb, 4To L{epme-
JIO WICTIOJIB30BaJl MIMEHHO apryMeHT HeOOXOIMMOCTH IO MOBOJY HX JeIyKTUBHOM
AIeKBaTHOCTH C TOYKH 3PEHUS MOTPEOHOCTEH MaTeMaTHYeCKOH HayKd (OTHIONb
HE, TI0-XOJIUCTCKHU, BCEH HAYKH).

' J. Rotman, Journey into Mathematics, Upper Saddle River, N.J., Prentice-
Hall, 1998, p. 4.

'S M.D. Resnik, Mathematics as a Science of Patterns, yxe ur., c. 138.
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HckmounTensHOM 4epTOil MaTeMaTHKH SIBISIETCS TO, YTO ITOKA MPEICTABIIS-
€TCsl BO3MOYKHBIM JIOKa3aTh (MJIM ONPOBEPrHYTH) HEKOTOPYIO THIIOTE3y, MATEeMaTH-
Ki OyAyT paccMaTpuBarh €€ Kak OTKPBITYIO MpoOJieMy, Jae KOTJa B COOTBET-
CTBHUU C KpI/ITCpI/IﬂMI/I €CTCCTBCHHBIX HayK HCJIelIyKTI/IBHaSI OYCBUOHOCTH pe3ynLTa—
Ta (MK €T0 OTPUIIAHUS) HEOTIPOBEPIKUMA.

OMIupU3M, OJHAKO, TOMUTHIBACT MO3UIUN, OTMEUCHHBIC BBIIIE,
W caM TOJNMTHIBACTCS UMH, U MTO3UIIMOHUPYETCS, TAKUM 00pa3oM, BHE
BCSIKUX Tpaz[I/IuHﬁ16. OCHOBHOH BBIBOJI, KOTOPBIA MOHO CAENAaTh MpHU
00CYXICHUH TOYKH 3PCHUS AMITUPHU3MA, 3aKII0YaeTCsI B TOM, YTO Ma-
TEMaTHKa JIOJDKHA OBITh HCKYCHO M3yBEeUueHa MOCPEICTBOM YCTPaHCHUS
JTOKa3aTeNbCTB, KOTOPhIE HE BXOAT B CXEMY SMITUPUYECKUX HCCIIENO-
BaHMWIA, UTO eIle CHIbHEe, YeM yep0 oT miaTorn3ma. C TOUKH 3peHUS
SMITUPU3MaA CTPOrO€ JOKA3aTEIBCTBO, KOTOPOE MPHU3HAETCS Yepe3 Mpo-
neaypy ero (opmanbHON NpE3eHTAIMHU, PACCMATPUBACTCS KaK Haceane
ATOXH, KOT/Ia YMBI OBUTH 3aTyMaHEHBI (DYHIAMEHTAIN3MOM, TO €CTh HIeCH
a0comroTHOI MCTUHBI. HacTrosimast ke MaTeMaTH4YecKasl IeITEILHOCTh —
npyras. B mydiem ciydae 1oka3arenbCTBa UIPAIOT TEXHUYECKYIO POJIb
KaK 49acTh (abCU(UKAIMOHICTCKOTO TPOIIECcca MOMMEPOBCKON CTpaTernn
TIPEIITIONIOKEHUN M OTIPOBEPKECHUH, Kak ATo ObUIo y Jlakaromia, wim ke
OCTaIOTCs KaK IOJIE3HOE BCIIOMOTATEIIHHOE CPEICTBO, KOT/Ia 3TO BO3MOXK-
HO, JUTSl TOCTHYKSHUSI UCTUHBI HECTIEITHBIM, HO, TIO CyTH, 0€3 pUCKa, CIIo-
cobom. 1o mueruro IlaTHoMa, JOCTOMHCTBO JOKA3aTENLCTB KaK MHCTPY-
MEHTa MTO3HAHUS COCTOHT B TOM, YTO OHHU HE MOBBIIIAIOT PUCK TPOTUBOPE-
ynif. [lo3TOMy MMEHHO SKCHEPHUMEHTHI BBOIST HOBBIC PUCKOBAHHBIC U
MOTOMY HHTEpeCHble HCTUHBL. C TakoW MPOTrpaMMOM 3MITUPHU3M SIBIIS-
eTCsl HempuemiieMoi guiocodueii, eciii OH HE B COCTOSHHUH YJIOBUTH
CBSI3U, KOTOpbIE, KOHEYHO, HUMCIOTCS U TO3BOJSIOT HHTETPUPOBATH
(DYHKIHMH SKCTIEPUMEHTOB H JI0KA3aTeIbCTB .

Jiia o0ocHOBaHUS TOJIOKEHUH SMIUpPHU3Ma HEe Hy)XHa ¢urocod-
CKasl apryMEHTaIUs, Hy>XHBI TIOJITBEPKICHUS CO CTOPOHBI MIPAKTUKU U

' Mmeercs B BHy, KOHEUHO, SMIUPH3M B (DUIOCODHH MATEMATHKH. —
ITpuM. HayuHOrO penakropa.

7 HauanbHble yKa3aHus [UIs IPOrPAMMBI TTOTOOHBIX HCCICTOBAHMIT HMEIOT-
ca B G. Lolli, Esperimenti e dimostrazioni, in Educazione matematica e sviluppo
sociale, mon pea. N.A. Malara, Soveria Mannelli, Rubbettino, 2001, p. 85-128.
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WCTOPHH, KOTOPHIE OepyTCsl B HECKOIBKHX MOKa3aTEIbHBIX MPHUMEpPaXx,
€CIIM U HE OYeHb PEJKHX, TO BCErJa MUHOPUTApHBIX. Best coBpemenHas
MaTeMaTHKa, eBKJINJ0Ba MaTeMaTHKa JlakaToma, Ka)keTcst TOr1a OAHON
OopIION WILTIO3WeH M OeCroje3HO MOTpadyeHHONW paboTOH, KaKUM-TO
love’s labour lost'® mno MIPOBEICHUIO JOKA3aTEIhCTB, ¢ HEKOTOPHIMU,
BECbMa OTPaHMUYEHHBIMH, CIy4YasMH 3MIIMPUUYECKUX CIIEHApHEB, KOTO-
phI€ cleAyeT NEPeECMOTPETh 3aHOBO U NEPEOLICHUTb.

[Ipumeps! 3auMcTBYIOTCS Y Diffiepa, K KOTOPOMY BO3BPAIAlOTCS
BCE T€, KTO OTCTAaWBaeT MPEBOCXOACTBO SMIHUPUUYECKUX WM IBPHUCTHU-
YeCKMX HECTPOTMX METOJIOB B CaMOM ceplle MaTreMaTukH. JlakaTomn
MOCTaBUJ B IIEHTP JUCKYCCHU TEOpEMYy O MHOTOrpaHHHKax. [laTHoM u
IHTaﬁHep'9 KCTIONB3YIOT OAWH U TOT K€ SUJIEPOBCKUI MIPUMEP O 3HAYe-
HUH psifa oOpaTHBIX KBagpaToB. O0a B3sUTH €ro B ACHCTBUTEIBHOCTH Y
1. TToiia®.

JlokazaTensCTBO B JTAaHHOM Ciydae B OCHOBHOM Oasmpyercss Ha
CMeJIOl aHaJIOTMH MEXIY psJaMi ¥ MHOTOYWIEHAMH 3a CUET UX paslo-
JKEHUSl Ha JMHEIHblE MHOXHUTEIW U HAa SMIHUPUYECKOM IOITBEPXKIE-
HUH, 9TO 3Ta aHAJOTHS JaeT Pe3ybTaT, YUCIEHHO MPOBEPSEMBIN C BHI-
COKOH CTENeHbI0 TOYHOCTH, U 00ECIIeUYUBAET TaKXKe APYTHE MPaBaOIo-
JOOHBIE Pe3ybTaThl MM MOATBEPXKIACT YK€ MMEIOIINECs, MOTy4eH-
HBIE JIPYTHM JIOIYCTUMBIM CIIOCOOOM (B OTIHYME, HEOOXOAUMO HAIOM-
HUTH, OT APYTUX AHAIOTUH MEXAY pAdaMH W TOJIMHOMaMH, KOTOPHIE
OKa3alHch, HANIPOTHB, ONACHBIMHU, KaK, HAIIPUMEp, PAaCIpOCTpaHEHHUE
ACCOITMATHBHOCTH C U3BECTHBIMHU TapaJI0KCaMHU B OTHOIIICHUH PSIIOB).

ITatedom m Iltaiinep 3abpBatoT, ogHako (B orinwume ot Iloifa),
OKOHYaHHe 3Toi ucropuu. be3 comHeHus Diiiep, HAa OCHOBaHUM YHC-
JICHHBIX PE3yJbTAaTOB U HEKOTOPBIX IPYIHX CIEACTBUN CBOEr0 METOJa,
OBLT TITy0OKO YOSXKIIEH B CHJIC TPUMEHEHHOM aHajIoTHH. « i1 Harmero
METOJa, KOTOPHI MOMET HEKOTOPHIM MOKa3aThCsl HEIOCTaTOYHO
Ha/Ie)KHBIM, 3/1eCh OOHApYKMBAeTCs BEIMKOE MOATBEPIKICHUE [cymMMa

"® HanpacHpIii 6eCKOPBICTHBI TP/ (aHTI. — IPHM. [TEPEeBOIINKA).

" M. Steiner, Mathematical Knowledge, yxe mur., ¢. 103-107.

* G. Polya, Mathematics and Plausible Reasoning, vol. 1: Induction and
Analogy in Mathematics, Princeton, Princeton Univ. Press, 1954, p. 17-22; pyc.
nepeson [loita [I. Mamemamuxa u npagdonododmvie paccysicoenusi. Ilep. ¢ aHrIL.
M.: Hayka, 1975. — npum. nepeBoJuuKa.
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3HAKOMEPEMEHHOTO psAa BETWYHWH, OOPAaTHBIX HEYETHBIM YHCIIaM, —
3HamMeHuToro psjaa Jleitonumal. [loaToMy MBI COBEPIIIEHHO HE JOJIKHBI
COMHEBATbHCS U B APYTHX PE3yJIbTaTaX, BHIBEICHHBIX TEM )K€ METOIOM.
OpHako, 94TO TOXE Mpapaa, DWjep Mpo0Kajl COMHEBATHCS, TIPOBEPSIIT
CBOM pe3yNbTaThl BHOBb W BHOBB, IOKAa HE HAIIEN JIOKA3aTEeIbCTBO
CJI0HOE, HO JIOMyCTHMOE 110 KAHOHAM TOFO BPEMEHH .

Jlacxxe TEpMHH «KBa3HIKCIIEPUMEHTEI» B3AT y Diiepa, BEPOSTHO,
yepes Iloita (Hecomuenno, Jlakatomem). menno paboram Iloiia 006s-
3aH BHOBb BO3HMKIIMI MOBBIIIEHHBIH HHTEpeC K MeToaM Diiepa. Ero
ToM UHOyKyust u aumanocus 6 mamemamuxe HAYUHACTCS LUTATON W3
paboter Ditnepa 1756 roxga nmon HasBanueM Specimen de usu observa-
tionum in mathesi pura, KOTOpasi MOATBEPKIACT HE TOIHKO HAIUYUE
HECTPOTHX CIICHApUEB B PAa3BUTUM MaTEMaTHUKH, HO TaKXKe MX MHOTO-
YHCIIEHHOCTh U, MPEXe BCEro, X MPUCYTCTBUE B CO3HAHWHM MaTeMa-
THUKOB, KOTOPBIE BCETAAa C TOTOBHOCTHIO MPUHUMAIIM M CUACTINBO pa3-
pemanu TpoOJeMy HHTETpalMM TaKUX CIEHapueB C JI0Ka3aTellb-
ctBoM™>. B 3101 paGoTe Diisiep 3asBIsET, UTO JOKA3ATEIBCTBO MPEIO-
JIOKEHUH, K KOTOPHIM TPUIIUIH MPH MTOMOIIU 3MITUPUIECKOH HHIYK-
LU, HY’)KHO HE TOJIBKO JUIsl yCTpaHEHHUs BCEX COMHEHHI, HO JJIs TOTO,
4TOOBI TOAHATH Ha HOBBIM YPOBEHb Halle «MO3HaHHE uucem». W mpu
OIICHKE €ro TOJIC3HOCTH HYXHO PacCMaTpWBaTh HE TOJHKO BHEITHHE
MIPUIIOKEHHS], HO TaKXe ¥ BHYTPEHHHE ITPUMEHEHHUS K CaMOMYy Tpoliec-
Cy OpTraHH3alyy MbILUICHUS.

Dlijlep HE OJAMHOK B CBOEM IOAXOJIE K Pa3BUTHIO MaTeMaTHKH.
[pyrue mareMaTHKH, BEIWKHE U HE OYEHB, TAK)KE HCIOIB30BAIH M-
MUPUYECKYI0 MHIYKINIO B CBOEH padote. [aycc 3asBisi, 4TO MOIyda
CBOM pE3yJIbTaThl MPU MOMOIIM CHCTEMATHUECKOT0 3KCIIEPUMEHTHUPO-
BaHms. «Bce ke B OJHOM OTHOIICHHWH Jiyiep kKaxercs MHe [[loiia]
€IMHCTBEHHBIM: OH CTapaeTCsl N3JI0KUTh OTHOCAIINECS K BOMPOCY HH-
OYKTUBHBIE JOBOIBI 3a00TIHBO, B JAETaNsX, B YeTKOM mopsake. Ero
W3IIOKEHHE SBIISETCSH «YHCTOCEPACYHBIM W3JIOKEHHEM WICH, TIpUBEI-

! Ibidem, p. 21.
2 Jlas Gomee yrmyGmenHoit muckyccuu cmotpu G. Lolli, Esperimenti e

dimostrazioni, yxe 1HAT.
244



Omnupusm

MUX €ro K 3THM OTKpeITHAM» [KoHmopce], m mMmeeT ocoOyro mpe-
necTe»”.

Kak BugHO, durypa [loita urpaer xKir4eBy0O poJib BIOXHOBUTEIS
HOBOTO AMITHPU3MA. DMITUPUCTHI B aHTU(PYHIAMEHTAIHUCTHl TUTHPYIOT
€r0 M WCIOJB3YIOT KaK CBOEro Hamboliee CHIIFHOTO COIO3HHKA CPEIH
MaTE€MaTHUKOB, HO BBIHYKIIEHBI IPHU3HABaTh, YTO «HECMOTpPs Ha BCe
cBoM nHHOBanuH, [loita ocraercs mepexomHoit urypoit B pumocodun
MareMatruku. OH IPOTOPHI AOPOTY KBa3UAIMITUPHU3MY, HO TaK M HE CHe-
Jla TOCJENHETo Iara B €ro HampaBlieHWU... [KBazudMmupucTsi| me-
JIAIOT STOT ILIar, CTaBsl MOJ COMHEHHUE IMOJIOXKEHUE O TOM, YTO JIOKa3a-
TETLCTBA TIOJHOCTHIO HAACKHBI, OKOHYATCIBEHBI M 00KaJIOBAaHHUIO HE
noexRaT» ",

ITo3unus Iloiia pe3tomupyercs B IEMCTBUTEIBHOCTH CIEAYIOLINM
3asIBIICHHEM  ;

MaremaTuka cUuTaeTCsl 10Ka3aTelbHONH HAayKOM, HO 3TO JIMIIb OJUH W3 €€
aCTeKTOB. 3aBepllieHHass MaTeMaTHKa, MPECTaBICHHAss B OKOHYATEIbHOU (opme,
BBICTYIIAeT KaK YHCTO JOKa3aTeJbHas, COCTOAIIAsI TOJBKO M3 J0Ka3aTelIbCTB, OJ-
HaKO MaTeMaTHWKa B CTAHOBJICHUH TIOX0Xa Ha JIF000€ Ipyroe 4eI0BeuecKoe 3HaHNe
B mpoiiecce craHoBieHus. HyHo noragatecsi 0 MaTeMaTHUECKOH Teopeme, mpex-
e 4eM JoKa3aTh ee; HY)KHO JIorafatbcs 00 miee MOKa3aTeNbCTBa, MPEXAe YeM
MPOBECTHU €ro B AeTansix. Hy)KHO cOMocTaBiATh HaOMIOACHUS U CIIEIOBATh aHAJIO-
TUSIM; HY)KHO poOOBaTh BHOBH M BHOBB. Pe3ynbTaT TBOpUYECKOW pabOTH MaTeMa-
THKa — JO0Ka3aTeJIbHOE pacCy>KICHHE, N0Ka3aTeNbCTBO; HO JOKa3aTeNbCTBO, OT-
KpBITOE MPU MOMOILIXA PACCMOTPEHHSI BO3MOXXKHOCTEN, TPU MOMOIIH J0Ta/I0K.

3acimy’>XKuBaeT pasMBILUICHHUS 3aMEUYaHHE, UTO «pe3)abmam TBOP-
4YeCcKoil paboThl — JOKa3aTeNbCTBOY». KBasMIMIHMPHUCTHI K€ CUHUTAIOT,
4TO JOKa3aTeJIbCTBO — BCEIO JIUILD JIONOJHEHUE, CO3/JaHHOE WILII030p-
HO I TapaHTHPOBAHMS JJOCTOBEPHOCTH pe3yibrara. [loiia moBTOpsieT
Ty KJIACCHYECKYI0 MYJpPOCTh, YTO JAECIYKTUBHOE PACCY>KICHUE «HAIEK-
HO, OKOHYATEJIbHO M 00KaJOBaHUIO HE MOUICKUT», HO AJISI HETO 3TO HE
TOJIKO HEKOE€ TapaHTUPOBAaHHOE YKpBITHE. MaTeMaTHKa HE COCTOUT

2 G. Polya, Mathematics and Plausible Reasoning, yxe uut., c. 90; Ha mo-
cnenyromux crpanunax 91-100 IMoita mepeBogur Memyap Jitnepa 06 u3yueHUU
MOBEACHHUSI CYMMBI G JEJIUTENEN [ENbIX YHCEe.

%, Tymoczko, New Directions, yxe 1ur., c. 97.

»G. Polya, Mathematics and Plausible Reasoning, yxe 1ur., p. vi.
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HUCKIIIOYUTCIBHO M3 NPCABAPUTCIIBHBLIX, COMHHUTCIBHBIX W CIOPHBIX
paccyxaeHuid. JlokazaTtenbCTBO €CTh 1IeJb UCCIEI0BAaHUN U, Clie/I0Ba-
TEJIhHO, XapaKTepucTuka MareMaTHKu. OHO CTPOUTCS IOCPEACTBOM
MOCIIEIOBATENLHBIX TPUOJIMKEHHUH, CIIeIOBaTeIbHO, TaKXke Yepes
NPEATNONIOKEHNUS U PACCMOTPEHUS] BO3MOXKHOCTEH, MPU MOMOILH MBIC-
JICHHBIX 3KCIICPUMCHTOB, KOTOPLIC, OJHAKO, TOXC ACAYKTUBHBIC U BCC-
raa Oojee W Oojiee IUPOKO ACAYKTHUBHBIE. JTO — (YyHAaMEHTAIBHOE
paszimuune, ONpene’IeHHbIM BOIOPA3Ie MEXAY ABYMs MPOTHBOIIOIOX-
HBIMH TIPEJICTaBIICHISIME O MaTeMaTHKe U MpUYnHA, 1o KoTopoi [loiia
HE MOXeT OBITh IPUYHCIICH K JIarepio 3MITMPHUCTOB.

st OmpOBEpKEHUSI «IIOJIOKEHHS, YTO JIO0Ka3aTelbCTBA IOJIHO-
CTBIO HaACKHBI, OKOHYATCIIbHBI U O6)KaJIOBaHI/IIO HE moJj1exat»y, OMIIN-
PHUCTBI TPUOETaloT K Pa3iyHBIM apryMEHTaM, KOTOPBIE HCIOJIb30Ba-
JINCh B JUCKYCCHUAX OTUX MMOCICAHUX JIET .

BrusBnsiercst conmanbHbINA XapakTep HEKOTOPBIX JI0Ka3aTeNbCTB, KO-
TOpBIE SIBIISIFOTCSl KOJUJIGKTUBHBIMH TpPYJaMH, BCIOMHHAIOTCS 4YacThble
OMOKY, YKa3bIBAIOTCS JPyrHe JI0KA3aTeNbCTBa, KOTOPBIE SIBISIOTCS
CJIMIIIKOM JJIMHHBIMU JJIA BO3MOKHOM IMPOBEPKU OJHUM CIICHHUATIMCTOM, U
CpeAr JI0Ka3aTeNbCTB, KOTOPBIE HENb3s MPOBEPUTH BPYYHYIO, BBIICIIIOT,
KOHEYHO, T€, KOTOPBIC IMMOJHOCTBIO BBITTOJTHEHBI KOMITBIOTEpAMU.

KommbroTep oKa3pIBal M MPONODKAET OKa3bIBAaTh HA MAaTEMATHKY
3HAYUTEJFHOE BJIMSHKE, KOTOPOE BECbMa CIIOXKHO OIEHUTh, MOCKOJBKY
OHO OTYACTH IIPOTUBOPEYHBO U TJIOXO BCTPAUBAETCS B PACXOXKUE CXEMBI.

C opHON CTOpOHBI, NMPUMEHEHHE KOMIIbIOTEpa 3acTaBWJIO TIO-
HOBOMY B3IVIAHYTH Ha OIPCACIICHHBIC ACIEKTbI 3KCIICPUMCHTAJIbHBIX
WCCIIEJIOBAHNHN ¥ MIPHUBEIIO K WX IMEPEOIeHKE, C APYTOd — OUYeHb OTYET-
JIUBO BBICBETHJIO CHUMBOJHMYECKYIO U, TOXAITyH, TakKe JOTHYECKYIO
CTOPOHBI CaMOWl MaTeMaTW4ecKoW AesTernbHOCTH. IIpakTmueckoe Bo-
IomeHne GopManuzauy NPOABUHYJIOCH Ceddac HaneKko BIEpea, H
Jla)ke MMEeeTCs BO3MOYKHOCTh aBTOMAaTMYECKOTO JI0Ka3aTeNbCTBa. JTH
MOMCHTBI, OAHAKO, YK€ MPUCYTCTBOBAJIM B MAaTEMAaTUYCCKOM CO3Ha-
HUHU. DMIIUPAYECKHE )K€ acTIeKThl ObUTH 3aByaJTMPOBAHBI IOJITHM TIepH-
0JI0M a0CTPaKTHOM JesTeTFHOCTH.

Kak 310 HM mapanokcaibHO, HO HIMEHHO aBTOMAaTH4eCKOe J10Ka3a-
TEJIBCTBO TO/ICKA3aJI0 APTYMEHTHI B IOJIB3Y 3MITUPHU3Ma BMECTO TOTO,

*G. Lolli, Morte e resurrezione della dimostrazione, yxe 1HAT.
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9TOOBI SBUTHCA KaK pPEBaHII OAHOW w3 (opMm pammoHammsma. Cpemu
JIBYX BO3MOXKHOCTEH MPEBANMPYET MEPBasi, IOCKOJIBbKY Pa3MbILUICHHE O
HACTOSIIICH MAIllMHE BHI3BIBACT B MAMSATH CKOPEE MACHSHBbIC TSITHA W
JJICKTPUYECKUE TPOBO/A, YeM UHTEIICKT. Ves JOruYeckoil ManiuHbI
€CTh CBEJICHHE JIyXa K a0Cypy.

IlepBbIM KOMIBIOTEPHBIM JIOKA3aTEIBCTBOM, KOTOPOE MPHBIICKIIO
BHHMaHHUE (HO HE ObLIIO a0COJIOTHO MEPBBIM), CTAJIO JIOKA3aTENIbCTBO TEO-
PEMBI O YeThIpeX KpacKax. 3a HUM MOCIeIOBaIH JIpyrue (0 HeCylmecTBO-
BAaHHH MPOCKTHBHON IUIOCKOCTH Topsiaka 10, o6 ymakoeke cdep’’, o
npexnonoxennn Po66unca (Robbins) s GyneBbix aare6p u npoune™),
HO (rocodckre IUCKyCCHH HAYAITUCh ¢ TEOpeMEBI 0 4 kpackax, win T4K,
¥ KOCHYJIHCh KJIACCHIECKO (HI0cOo(CKOi TIPOBIEMBI ApHOPH” .

Huckyccuto otkpsul T. Teimouko (Thomas Tymoczko):

Kaxoe ocHoBaHue y Hac ectb, 4T0ObI cKa3aTh, uTo T4K He sBisercs col-
CTBEHHO TEOPEMO# MJIM YTO MaTeMaTHKH Ha CAMOM JIeJie HE MPECTaBUIIN €€ JI0Ka-
3arenbcTBa? BOT Kakoe — HM OJIMH MaTeMaTHK HE BUCH HH JoKazareiabcTBa T4K,
HU JIOKA3aTeJIbCTBA, YTO OHA MMEET KaKOe-TO JI0KA3aTeNbCTBO, U OYEHb MaJlo BEPO-
SITHO, YTO KOTJa-HUOYIb €r0 YBUNT. ..

MareMaTHKH 3HAIOT, YTO OHA UMEET JIOKa3aTeIbCTBO COTJIACHO CaMbIM CTPO-
I'MM KaHOHaM (pOpMaJIbHOTO JI0Ka3aTeIbCTBA — 3TO UM rapaHTUPYET KOMITBIOTED. ..

Ilo [Hameit] oreHKe, UCTIONB30BaHUE KOMITBIOTEPOB, Kak B cirydae T4K, BBo-
JUT SMITMPUYECKUE HSKCHEPHUMEHTHl B MaT€MaTuKy... MBI JOJKHBI MPUHSATH, YTO
00Cyx/IaeMoe J0Ka3aTeILCTBO HE SBJISCTCS TPAAUIIMOHHBIM, HE SBJISICTCS allpUOp-
HBIM BBIBOJIOM HEKOTOPOT'O YTBEPXKIEHHS M3 NpeArnochuiok. OHO MpencTaBiseTcs
KaK JIOKa3aTeIbCTBO, B KOTOPOM €CTh HEKOTOPBIN pa3phiB, 3aIOJIHEHHBIH Pe3yJlb-

" Th.C. Hales, Cannonballs and honeycombs, in «Notices AMSy, 47, 2000,
n. 4, p. 440-449.

* B. Cipra, What'’s Happening in the Mathematical Sciences, vol. 1 (1993),
vol. 2 (1994), vol. 3 (1995-1996), vol. 4 (1998-1999), Providence, R.I., AMS.

¥ B G. Lolli, La Macchina e le dimostrazioni, Bologna, 11 Mulino, 1987,
npeacraBieHa quckyccus ¢ yuactuem: T. Tymoczko, The four-color problem and
its philosophical significance, in The Journal of Philosophy, 76, 1979, pp. 57-83;
P. Teller, Computer proof, ibidem, 77, 1980, pp. 797-803; M. Detlefsen, M. Luker,
The four-color theorem and mathematical proof, ibidem, pp. 803—820; E.R. Swart,
The philosophical implications of the four-color problem, in «Amer. Math. Month-
ly», 87, 1980, pp. 697—707. LlutaThl, KOTOpPBIC CIACAYIOT Aaliee, B3ATHI U3 ITHUX pa-
60T.
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TaTaMH HEKOTOPOTO H300peTaTeNbHO OPTaHU30BAHHOTO 3KCIEPUMEHTA. DTOT (aKT
npuzpaer T4K cTaTyc mepBoro MaTeMaTHUeCKOTO YTBEPXKACHHMS, KOTOPOE CTajIo
U3BECTHBIM a-posteriori (peyb HE HAET O ero JOKHOCTH MIIH COMHHUTEIBHOCTH, a 0
TOM, YTO OBUIO y3HaHO OCOOBIM 00pa3oM), M CTaBUT BHOBbL IPOOJIEMY pasiuuuii
MEKy MAaTeMaTHKOH U eCTECTBEHHBIMU HAYKaMHU. ..

Ecnu npunsate T4K xak Teopemy, TO MBI 00513aHBI MOTU(PUIIIPOBATE CMBICI
«TeOpeMbD», WU, 4TO 00JIEe TOUHO, CMBICI IOHSITUS «JOKa3aTelIbCTBO», HA KOTO-
poe onmpaetcs Jodast Teopema.

KoHuenmus TpaAuMOHHOTO JOKa3aTeabCTBa JJIsl THIMOYKO — 3TO
HEKOTOpast AeAyKIus anpuopu. Jloka3aTreiabCTBO €CTh TaKoe MOCTpoe-
HHUE, KOTOPOE TOJDKHO MMETh BO3MOXHOCTH OBITh M3Y4YEHHBIM, BHOBb
MPONACHHBIM, TPOBEPEHHBIM HEKOTOPHIM pAIlMOHANBHBIM areHTOM.
OHO JIOJKHO, CIIEOBATENHHO, OBITh SICHBIM U MOHSATHBIM, M 3Ta Xapak-
TEPUCTHKA HEOOXOAMMA M MPEAroaracTcsl TakKe B CIydasx dpe3Mmep-
HO JUTMHHBIX JIOKA3aTebCTB. HeKoTophle MaTeMaTHKH MOMBITAIICE, 1O
KpaiiHeil Mepe, MPOBEpUTh UX M OZOOPHIHN (IIyCTh Aa)Xe C HEKOTOPOH
HEYIOBIETBOPCHHOCTHIO).

Takoe ycrnoBue CBOAUTCS K BU3YaIM3HPYEMOCTH (HArJISAHOCTH),
KOTOpasi OTYACTH JIOCTHTACTCS pa3sioKeHHEM (popMalu3aiyu Ha MOJTY-
. Matematuk cobupaem IOKa3aTelIbCTBO B HEKOE €MHOE LENoe M
MOCPEJICTBOM 3TOT0 aKTa MPUXOJUT K y3Hasanuto pe3yibrara (U, clie-
JIOBaTENBHO, I0KAa3aTeNbCTBO NOIYYaeT, CPEAH MPOUETO, ONPEIeICHHOE
imprimatur®® coofecTsa).

HarnsimHocTs mo3BoNsieT yOekaaTh, HO, KpOME 3TOTO, MPEKae
BCETO «U3 pacuera MX HAISJHOCTA MaTeMaTHYECKHM TeopeMam IpH-
JIAETCSI CO CTOPOHBI HEKOTOPHIX (HI0co(OB OMpPEAeICHHBINA THIT JOCTO-
BEPHOCTH, HEJIOCTHXKUMBIN B JIDYTHX Haykax. MaTeMaTuueckue Teope-
MBI €CTh allPUOPHOE 3HAHUE... [YMO3aKJIIOueHHE]|, KOTOpOe HE HCIIbI-
THIBaeT HEOOXOAWMOCTH HH B 4eM, KpoMme ceOsl camMoro, 4ToObI OBITh
yOeIUTEeTHHBIMY.

[TomHOCTEIO (hOpMATM30BaHHOE TOKA3aTENCTBO (KaK TOKa3aTelb-
CTBa, BBINOJIHCHHBIE KOMIBIOTEPaMH, MM HEKOTOPBIE JOKa3aTeIbCTBA
u3 Principia Mathematica Paccena u Vaiitxema’') pacTsSrHBaeTCs

%% Paspenienne Ha BBITTYCK B CBET (J1aT. — IPUM. HEPEBOTUNKA).
31
K npumepy, nokazatenbctBo, uto 1+1=2, uto moBoamno Ilyankape no Ge-

LIEHCTBA.
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HENoOMEepHbIM 00pazoM. OHO MOXKET pPacCMaTPUBATHCS CYIIECTBYIO-
UM, Ja)Ke CCIIM HEe BU3yaIM3UPYETCs, OJHAKO TOT/A JOJDKHA UMETHCS
HEKOTOpasi HarJIsIHasl POBEPKaA €T0 CYIICCTBOBAHUS, YTO OTCYTCTBYET
B cydae T4K. B 3akmouenne

O6pameHHe K TOMY, 4TO coo6maeT KOMIIBIOTEP, pacCMaTpuBacM JIM MBI 3TO
COO6H.ICHI/IC KaK HEOTBEMJIEMYIO COCTaBHYIO YaCThb JOKa3aTCJIbCTBA UJIM KaK 4aCThb
MAaTeMaTUYCCKOTIO 3HAHUA, KOTOpasA HE SABJISICTCA SIBHO HOKa3yGMOI>II, €CThb, 110 CYTH
JAcia, OTYET 00 YCIICIITHOM 3KCIIEPUMCHTE. OH rmoMoraer YCTaHOBUTD. .. CYLIECTBO-
BaHHUC J0Ka3aTCIbCTBa T4K Ha OCHOBaHHAX, KOTOPLIC, I1O KpaﬁHefI MEpC YaCTUu4-
HO, ABJIAIOTCSA OMIIMPUYCCKUMMU. .. IIOKa3aTh CO BCel OYCBHUJIHOCTHIO, UYTO OJHAXKbI
KOMIIBKOTEP BBIMTOJTHWI HEAOCTAOIINE 1Iaru.

Cpenn OTBETOB Ha MO3MLIMIO THIMOYKO OKMAAEMBIM KOHCEpBa-
TuBHBIA oTBeT mpencrtanieH 1. Temnepom (Paul Teller). ITo ero mue-
HUIO, HAIJISITHOCTD HE ABISETCS 00s3aTENbHOM AJISl TOTO, YTOOBI JI0Ka-
3aTeIbCTBO OBLIO TOKA3aTEIbCTBOM, OHA BaXKHA JIUIND IJIST TIPOBEPKH
€ro NMpaBUWIBHOCTH. «ECIM KOMIBIOTEP 3allpOrpaMMHUpPOBAH Ha BBINOJ-
HEHHE TeX YK€ CaMbIX NMPHEMOB JI0Ka3aTEeIbCTBA, KOTOPHIE HCIOIB3YEM
U MBI, TO JI0Ka3aTeJIbCTBO, KOTOPOE OH BBIMOIHAET, €CTh JOKa3aTelb-
CTBO B HameM cMbiciie. O3a009eHHOCTh MOXET OCTaBaThCS 110 TIOBOILY
MPAaBUJIBHOCTHY», OJHAKO, KaK YCIOBHE JUIsI MPOBEPKH, HATSAHOCTD
Cy6”I)eKTI/IBHa U UMECT pasHbIC CTCIICHU B 3aBUCHUMOCTHU OT HCIIOJIB30-
BaHHBIX TEXHOJIOTHI (HauMHAas MPOCTO OT MaMsATH MPOBEPSIOLIETO ye-
pe3 MCIONB30BaHME KapaHamia ¥ OyMard K MpUBJICUYEHUIO BCIIOMOTa-
TelbHBIX MamuH). Mcnonas3zoBanue komnbioTepa B T4K npencrasmnsier-
cs1 00OTaIeHNEM HAITUX METOJIOB MPOoBEpKU. CUTyanus ¢ KOMITBIOTEP-
HBIM JJOKa3aTeJIbCTBOM MOX0Ka Ha CUTYalHIO, KOrja OOBIYHOMY HOp-
MaJbHOMY YeJIOBEKY HeE yHaeTcsl MPOCIETUTh XOJ JOKa3aTelhCTBa,
MIPOBEJIEHHOT O BEIMKUM MaTEMaTHUKOM.

[pyroii, npOBOKALIMOHHBIM BApUAHT OTBETA JOIYCKAET, YTO JIFO-
0oe 10Ka3aTeIbCTBO MMEET U BCET/la UMENIO KaKue-TO BCTPOCHHBIE M-
IMUPHUYCCKUE DJICMEHTHI. HY)KHO TOJIBKO pasjinvdaTb CUTyallluH, B KOTO-
PBIX SMIHPHUYECKHE COOOpaKeHHS SBISIOTCA (paKTHUEeCKH HEOThbeMIle-
MOM COCTaBHOM YaCThIO apryMEHTAllU{, H CUTYalliH, B KOTOPBIX OHU
IIPUBJICKAIOTCHA, YTOOBI YTBCPXKAATh: TO, YTO HNPCACTABJIACTCA HEKOTO-
PBIM TOKa3aTEIBCTBOM, HA CAMOM JieJIe ABIIAETCS TaKOBBIM. JIMIIb 3TOT
BTOPOU aCHeKT pa3padaThIBaeTCS B 3TOW JUCKYCCHHM HEKOTOPHIMH aB-
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TOpaMH ISl TOTO, YTOOBI IOAJIEPKATH TE3UC O TOM, YTO IMIUPHUICCKUIL
3JIEMEHT TPUCYTCTBYET Bcerga. MOXKHO BBIJIENUTH CIEIyIOINE IBa
MoJX0Ja.

3. Csapr (Edward Swart) yTBepkgaer, 4TO SMIUPUUYECCKUN dI1e-
MEHT [OKa3aTeJIbCTB CKPBIBACTCS B TOM (hakTe, YTO MX NPHUHATHE H
0100peHre HOCHUT CONHMAIBHBIA XapaKTep W MOIBEPKCHO pasHOOOpas-
HBIM COIIMAJIBHBIM IpoIleccaM MPOBEpPKH. B 3TOM cmbIcie, ecnu roso-
PHUTBH O KOMIIBIOTEPHBIX OKA3aTEIbCTBAX, €ro 3a00Ta — M0Ka3aTk, YTO U
OHH TOXXE€ MOTYT OBITh MOAYMHEHBI, U TaK OHO M €CTh, TEM )K€ CaMbIM
mporeccaM (¢ U3MEHEHHUSMHU CTPAaTeruy, ajJropuTMa, IporpamMmsl, Ma-
LIMHBI HE3aBUCHMBIM 00pa3oM), U TOT/Ia HET HMKAKOH CYIIeCTBEHHOW
PasHULBI 10 CPAaBHEHHUIO C JJOKA3aTEIILCTBAMU «PYUHOH paboTs». Ecnu
OmMOKY, BOBHUKHOBEHHS KOTOPBIX TaK OOSITCS, TIPEACTABISIOT COOO
OTEYaTKH HJIM HEJIOCMOTPHI 0 PACCeSHHOCTH, WiIN cOou B paboTe, TO
TAKOE€ CIIy4aeTcs U C MPOBEPSIOLIMMU JIIOAbMU. Ecim ke peub uuer o
JIOTUYECKUX OMMOKaxX, TO MPEAroiaraeTcs, 4YTo HUMeEeTcs, B JI0O00M
ciIydae, KakoH-TO KPUTEpHl JIOTH4ecKoi KoppekTHOcTH. Ommnoku, ec-
T OHU €CTh, BOSHUKAIOT B IPOrpaMMe U MOTYT OBITh Haii/IeHBI, B TOM
qucie BecbMa padUHUPOBAHHBIMHE METOAAMH.

[To muenuto Cpapra, B onpezaencHuy a-priori y TeiIMouKko cmemia-
HBI /IBA TIOHATHS: C OJHOM CTOPOHBI, MOHATHE UCTUHBI, UMEIOLIEH CHITY
BceoOIeid U HeoOXOAWMOH, ¢ JPYrod — HWCTHHBI, HE3aBUCUMOW OT
OIIyIIEHUI OPTaHOB YYBCTB, C MPEAIOYTEHHEM dTOMY BTOPOMY 3Haue-
HUIO . 3epKalbHbIe IPOOIEMbl BO3HUKAIOT B CBA3U C ONPE/ICICHHEM a-
posteriori u, clie10BaTENbHO, KacaloTCsl MOHATHA dKciiepuMmenTa. Mcru-
HBI a-posteriori MoOryT TpeOoBaTh HSKCIEPHMEHTOB, IOCKOJIBKY, IIO
KpaiiHeil Mepe, B COOTBETCTBUHU C HEKOTOPHIM BO3MOXKHBIM 3HaUE€HHEM
OHU HE O0s3aTEIbHO SBJIIOTCS UCTUHHBIMU BO BCEX BO3MOXKHBIX MH-
pax. DKCIIEpUMEHTHI Ui 3TOrO THIIa UCTUHBI KacaroTcsl (PU3NIecKux
KadecTB. Eciu e MpOBOMATCS SKCIIEPUMEHTHI Il BepU(pUKAIIUN HC-
THUH a-priori, TO OHM KacaloTCs YMCEN M JIOTHUYECKUX CHMBOJIOB, a HE
(U3NUECKUX DJICMEHTOB.

» Jlpyrue yTOHUEHHBIE AUCKYCCHH IO IOBOAY Pa3HOOOPa3HBIX 3HAYECHHH
a-priori npucyrtctBytoT B S.J. Wagner, Logicism, yXe IIUT., B COIOCTAaBICHHUHU C
Kuruepom (Kitcher).
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CBaprt mpejyraraeT OnpeesaTh «a-priori» Kak UCTHHY, CHIIa KOTO-
poli B MpHHIMIIE MOXKET OBITh ycTaHOBJIEHa Oe3 oOpalleHHsT K peallb-
HOMY (H3HYECKOMY SKCHEPUMEHTY. MBI MOXeM ObITh 00sI3aHbI IIPOBO-
JUTH 3KCIEPUMEHTHI [UIs [TO3HAaHUsI UCTUH a-priori. [lox «B npuHImme»
MMOHUMAETCSl TO, YTO TMpPH HEOOXOAWMOCTH 00padaThIBaTh COBOKYII-
HOCTb JaHHBIX, CIUIIKOM OOJIBIIYIO, YTOOBI OHA CMOTJIa OBl YMECTUTh-
Csl B Hallleil ToJI0BE, HEKOTOpast «OoJibIIas rooBa» (KOMIIBIOTEP) MO-
KEeT cIeNaTh BCe 3TO BHYTpHW camoil cebs. IIpuemiemocts momo0HOTO
WCIIOJIb30BaHUSI TEPMHUHA «B IIPUHIIUIIE), OUYEBHIHO, CBSI3aHA C TE3UCOM
0 CHJIBHOM HCKYCCTBEHHOM HHTEIJIEKTE (CO BCEMH BBITEKAIOIIUMH
TPYIHOCTSIMH).

Hpyrue, xak M. letnedcen (Michael Detlefsen), Bcrator Ha cto-
poHy JIPBHCa: HEBO3MOXKHO MPOBOJWUTH HH J0KA3aTeNbCTBA, HA pacye-
THI, HA (MOYHO MPOJIOJDKUTE) KaKyI0-THOO IPYTYIO MHTEIICKTYJIbHYIO
NeATEIHLHOCTh 0€3 00paImeHns K YyBCTBEHHOMY OIBITY B (DH3MYECKOM
MHpE, CIEI0BATEIbHO, «HET HUKAKOI'O Pa3iIM4Hs B TOM, YTO HHCTpY-
MEHTOM BBIBOJIA MITH IPOBEPKH ObLI GBI YTOBEK MM MAIIHHAY .

Juckyccus 1Mo mMoBOAY TEOpPEMBI O YETHIPEX Kpackax BakHa, I0-
CKOJIBKY SIBJISIETCS YHUKAIBbHOU (PpriocodCckoi IUCKycCHel, CIIPOBOIH-
POBaHHON KOMIIBIOTEPOM B OTHOIICHUHM MAaTEMAaTHKH B Y3KOM CMBICIIC.
IIpoune auckyccuu 1O MOHATHBIM IPUYMHAM KacajllCh UCKYCCTBEHHO-
IO UHTEJUIEKTA.

Juckyccust He MCUEPIBIBACTCS JIMIIb 3TUMH yYaCTHUKAMH, KOTO-
pBle, OUEBUAHO, OCTAIOTCS KaXKAbIi npHu cBoeM MHeHHH. OHa mopoxaa-
€T ONpPEAEIICHHYIO MIUPOKO pa3/elisieMylo WId, 0 KpaliHel mepe, 1o-
BTOPSIEMYIO Ha MPOTSHKEHHH MHOTHX JIET SMIIUPHCTCKYIO MOPaib, KO-
TOPYIO MOYXHO PE3FOMHPOBATH TAKHM 0OPa3OM° .

Maremarndeckass IpakTHKa MOJHA PacyeToB (M 10Ka3aTelbCTB),
MOHUMAaEMBIX KaK (pU3MUECKHUE MPOLECCHl MAHUITYISIMHA CUMBOJIaMu. B
Ka)XXIOM H3JI0KEHHUH MMEIOTCS MPOMYLIEHHBIE TePEeX0bl U OTCHUIKH K
YHUCICHHBIM WM TEOPETUYECKUM pe3yibTaTaM, KOTOPHIE YHTATENb
JIOJDKEH OCYIIECTBUTh CAMOCTOSITENBHO, €CIH XOYeT IPOBEPHUTH,
HAaCKOJBKO yOemuteneH aBtop. ClenoBareNbHO, MPOIECC MOHUMAHUS
JIOKa3aTeJIbCTBA TPeOyeT BBIIOIHEHHUS] HEKOTOPBIX (H3MUECKHX IPO-

3 Ph.J. Davis, Fidelity in mathematical discourse, yxe 1uT.
* M.D. Resnik, Mathematics as a Science of Patterns, yxe UHT., p. 148 ss.
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1eccoB. B 4nciio 3Tux GU3NYeCKUX MpOLEcCOB BIIOIHE 3aKOHHO BKIIIO-
YHUThH PacyeThl, BHIOJIHIEMbIE B COOCTBEHHOW TOJIOBE, a HE TPU ITOMO-
M KaKOH-TO BHEUIHEH mojyepkku. OHU TpenoaraloT KOPPEeKTHYIO
paboTy pa3nmnYHBIX (GYHKIUI MO3ra.

TunuvHOE MCMONB30BAHUE PACUETOB B MAaTEMaTHYECKOM H3JIOXKe-
HUH PEACTABISETCS CIEAYIONINM 00pa3oM:

a) HEKOTOPBIH HAaJIe)KHBIA KAJBKYJISATOP (YETOBEYCCKUN MM MEXaHUYCCKUH )
BBIMOJIHWIT (PU3UYECKHU MpOoLeCcC, KOTOPIH COOTBETCTBYET IMOJIyUYSHHIO 3HAYCHUS
A(n)=m B COOTBETCTBUH C OTIPEIeICHHBIMHU ITPaBUIIaMH, CIIEI0BATEIHHO

0) f{n)=m BBIBOIUMO B COOTBETCTBUH C 3THMH NPaBHIAMH, U 32 CUET JIOKa-
3aHHOHN KOPPEKTHOCTH MPaBUII

8) fln)=m.

ITepexonm oT a) kK 6) mpeaycMaTpUBaeT JOMYIICHUE HEKOTOPOIO
MaTEeMaTHYECKOTO 3aKJIFOYEHUS OTHOCHTEIHHO HEKOTOPOro (opMalib-
HOro 00BEKTa Ha OCHOBE HEKOTOPOTO MPEIOI0KEHHS WIH OYEBUIHO-
CTH, KOTOPBIC OTHOCSTCS K MOBEICHUIO (PU3NUECKOTO HHCTPYMEHTApHSI.

OMnupuyecKas MPEeArnochlIKa COCTOUT B TOM, YTO BBIYHCIUTEIH
SIBIISIETCS] HA/ICKHBIM, ITPHYEM B JIBYX CMBICIIaX: KOPPEKTHOTO (PYHKIIH-
OHUPOBAHUS, W 3/IeCh BKIIIOYAIOTCS pa3IndHbIe (pu3udeckue wim (pu-
3UOJIOTHYECKUE 3aKOHBI M COOOPaKECHUS, a TAK)KE MATEeMaTUYCCKHE, K
puMepy, CTATHCTHYECKHE ; W KOPPEKTHOTO MPOTPaMMHUPOBAHUS B
COOTBETCTBUH C TpaBUJIAMHU HCIIOJNB3yeMoro dopmanuima. Bospake-
HUE, YTO PeUb HE UJICT O KAKOM-TO (PU3NYCCKOM BBIYHCIHUTENIE, a O He-
KOTOpOI aOCTPaKTHOW MOJIENIM BBIYHMCIICHHI, O MalinHe ThIOpUHTA, K
MpUMepY, He MMPOXOIUT, TIOCKOJIIbKY HE0OOX0JMMO BCET/Ia IIOMHUTb, YTO
KOHKpeTHasi (u3ndecKas MalliHa MPeACTaBIsIeT COOO0H peann3amuio
aTOW abctpakTHOW Mojenu. CienoBaTeNbHO, «BHYTPU METOJOJIOTHH
COBPEMEHHOW MAaTEMAaTHUKH BCTPEUAIOTCS] HENEAYyKTUBHBIC BBIBOJBI U3
OMITUPUIECKUX Hpeﬂnocmnox>>36.

Uto0bl u30€kKaTh SMITUPUCTCKOTO 3aKJIFOUCHUS, 4acTO TOBOPSIT,
Kak 310 nenaetr CBapT BBINIC, YTO CUTYyallWW, MOJAOOHBIE OMUCAHHOM,
BO3ZHMKAIOT JIMIIb M3-3a HECYIIECTBEHHBIX OIPAHMYEHUM, KOTOPHIE B

* Amanormunoe cooGpaxenue passepuyro B G. Lolli, La Macchina e le
dimostrazioni, yxe 1nT.

% M.D. Resnik, Mathematics as a Science of Patterns, yxe mur., p. 148.
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MIPUHIIMIIE YCTPAHUMBI, 9TO 06€3 OrpaHWYeHUH MaMSATH U CKOPOCTH cUe-
Ta BCE MOXKHO BBINOJNHHTH... TAe? e oOWUTAroT pacyeThl M AOKa3a-
TEJNbCTBA, TO €CTh MaTeMaTHKa?

Ecmu oHM XHMBYT B yMe, TO HEOOXOIUMO TIPEICTABIATh HEKUH pa-
3yM, HE3aBUCUMBIH OT MO3TOB OTJEIbHBIX Jtojaei. Eciu He B yMme, ToO,
BO BCAKOM clly4yae, B HEKOTOPO# aOCTpakTHOM 001acTH, Tlie AeHCTBYIOT
cBs3u a-priori. [lepeckakuBanme HeOobIIOE, HO (aranbHOe. Buners B
CHMBOJIaX cKopee B (fype), YeM WHIWBHUIYAIBHBIN 3HAK (foken), BBI-
TTIAOUT Oe3BpeIHBIM JAOMYIIEHHEM, KOTOPOE BCE JAETAl0T, HO 3TO MyTh,
KOTOPBII EPEBOJUT MaTEMAaTUKy B MU a-priori.

s mociegoBaTenpHOro MaTepuanucTa Ha Madep J[PBuca HeT Ma-
TEMaTUKH, OTOPBaHHOW OT (u3myeckoii ocHOBB. OHa MpOsBIETCS,
KOIJla aKkTHBHPYIOTCS COOTBETCTBYIOLME CHHAICHI, KaK JaMIIOuKa,
KOTOpasi 3a)KHraeTcsi, KoT/la TOBOpadYnBaeTCs BBIKJIIOYATENh. Mare-
pUaTuCT MOYXKET HWPOHU3MPOBATH MO TOBOAY BOIpOCa O BHEIPO-
CTPAaHCTBEHHON M BHEBPEMEHHOW peajbHOCTH MaTEMaTHKH, CpaBHU-
Basi €r0 C BOIIPOCOM O TOM, TJ€ K€ HaXOJIUTCA CBET MPHU BBIKIIOYCH-
HOH JaMmIie.

B 3T0i1 cBSI3U CTOUT OTMETHUTH, YTO JEAYKTHUBU3M HE CTPEMHTCS
obecrieunTh (popMmaTr a-priori MaTEeMAaTUKH 4Yepe3 IMOHSATUE JIOTHYe-
CKOW HEOOXOIWMOCTH; DKCTEHCHOHAIIBHOE IOHSATHE CIEJCTBUSA, HC-
MOJIb3yeMOe J1eTyKTUBMU3MOM, COBMECTUMO C MAaTEPUAIUCTCKOU IO-
CTAHOBKOW BOIIpOca O CBETE, KOTOPHBIH €CTh TOJBKO TOIZAa, KOTAa
JaMITOYKa BKItoYeHa. KoHEYHO, OHO COBMECTHMO C MaTepUauCT-
ckoii (umocodueit mozHaHMs, a HE C SMIUPHUCTCKOI punmocodueit ma-
TEMaTHKH.

[lepen maTepuanucToM, BIpOYEM, BCTAeT Apyras mpobiema, 3a-
KITIOYAIOIIasAcs B TOM, YTO MaTeMaTHKa, Jake €CIM M TPEICTaBISET
co0oit Hekuit u3ndeckuil (HEHOMEH, UMEET BCE K€ BCErla, KaK MbI
BUJIETIH, XapaKTep a-priori B HEKOTOPOM JPYTOM CMBICIIE, TOCKOJIBKY €€
pe3ynbTaThl GOPMYIHUPYIOTCS U UCIONB3YIOTCS TaKUM 00pa3oM, 4To He
MPEINoNIaraeTcsl UX TMEepecMOTp Ha OCHOBE OMBITAa (32 HCKIIOUYEHHUEM
ciydaeB 0OHapyKEHHS OIIHOOK).

[Tox TakuM yriioMm 3peHUsT BOZMOXKHO OIIEHWUTH B aHTHUIMITUPHCT-
CKOM cMEbIciie cooOpakeHue BurtreHmTeiiHa (€CiM TOIBKO BO3MOXKHO
MPUITH K HE BBI3BIBAIONICH BO3PAXKECHUN WHTEPIPETAIIUN €TI0 MEICIH).
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Hcrnonp3oBanubie B AucKyccuu 0 T4K TOHSTHS HaTJSIIHOCTH, OYCBHI-
HOCTH, CaMOJIOCTATOYHOCTH HMMEIOT JIOOOMBITHOE MPOUCXOXKICHUE.
PaccmoTrpenne moka3aTellbCTB KaK KOHEUHBIX OOBEKTOB, KOTOPHIE MO-
TYT MPOBEPATHCS U KOTOPHIMHU MOKHO MaHHUIYJUPOBATh, BOCXOOUT K
I'uns6epTy u sBIsIeTCs QyHIAMEHTOM ero mareMaTHku. Ho 3tu ciioBa
BOLUIM B (WIOCOPCKUHA JIEKCUKOH C JIETKOM pykd BuTreHmreiina.
Ortomy unocody 0OBIMHO MPUIHCHIBAIOT WACK0 HATJIATHOCTH Kak OcC-
HOBHOM XapaKTePUCTHUKU TOKA3aTEILCTB, TaK XK€, KaKk W uaeio (Gopm
JKU3HU, KOTOPBIC BRIPAKAIOTCS B TUHTBUCTHUYECKUX UTPaX, OT KOTOPBIX
(uneit) mUTaArOTCSI Pa3HOOOpa3HbIC TEUYCHUS, HACTAUBAIOIIME Ha COIH-
aJFHOW TIPUPOJIE TIPABMIT (BKITFOYAsl JIOTHUECKHE W MAaTEMAaTHUECKHE).
Ero mHOTma MpUYUCISIIOT K BJOXHOBUTEISIM HOBOT'O SMIIHUPHU3Ma (3TO
JIeJaroT, HallpUMep, OCIIEA0BATENN CHIILHOM MPOrpaMMEbI B COLIMOJIOTHH),
HO C SIBHOW HATSHKKOW. BUTreHIITEHH He AenaeT HUKaKuX YCTYIOK HUKa-
KuM (popMaM dMIIHpU3Ma (B TOM YHCTIE M TeM, KOTOPBIE UMCIOT COIHAh-
HBIC OTTCHKH) B CBOMX PACCYKICHHSX, ITOCBAIICHHBIX UMEHHO OTIHYHUIO
MEX]y 3KCIIEPUMEHTaMHU U J0KazarenscTBamMu’ . B Hux NPUCYTCTBYIOT,
Ha000pOT, SIBHBIC OTPHUIIAHUS aprMeHT0B38, KOTOPBIE CTPEMSITCS TIPe-
CTaBUTH JJOKA3aTEIBCTBO KAK HEKOTOPHIN IKCIIEPUMEHT.

ITo muenuto Butrenmreiina, pacueTsl UIU 10Ka3aTelbCTBA, B OT-
JIUYYE OT 3KCIIEPUMEHTOB, MPEICTABISIIOT cO00i MOoeIh, COOCTBEHHO,
HE TMOJJICSKAIIYI0 TIEPECMOTPY Ha OCHOBE OIbITA, HO KOTOpas, Ha00o-
pOT, aeT HEKYI0 Mepy s CykIeHus o0 onbiTe. IMEHHO ¢ LIeibio J0-
OWTBCS ATOW XapaKTEPUCTUKHA OH BBEN IOHATHE HATIIATHOCTH. OTO
KOHIICTIIIAS JIOTWYeCKass, a He ¢usndeckas. OmHako Butrenmreiin
CKJIOHSIJICSL K TOMY, YTOOBI CKa3aTh, YTO €CJIM MUACHTU(UKAIUS pacueTa
WIH J0Ka3aTeIbCTBA HE SBISCTCS (PU3MUECKU BBIOJIHUMOMN (aHTIIL. fea-

sible), TO pacdeT He SBISCTCS PACIETOM KAK TAKOBBIM® .

7 Cm. B ocobennoctn Osservazioni sui fondamenti della matematica (1937
1944), Torino, Einaudi, 1971; cm. Taxke S. Stillwell, Empirical Inquiry and Proof,
in M. Detlefsen, Proof and Knowledge in Mathematics, yxe umr., p. 110-134, u
G. Lolli, Wittgenstein contro Godel, in WMY 2000, Torino, Bollati Boringhieri,
2000, p. 32-39.

¥ Ilnst yray6nenust em. G. Lolli, Esperimenti e dimostrazioni, yxe 1ar.

* Xao Ban (Hao Wang) mpoomkui ¥ pa3BHI TeMY HATJSAHOCTH U BEITION-
HUMOCTH B OPHTHHAJIBHOM, HO HE CHCTEMAaTHIECKOM Pa3MBIIUICHUH, KOTOPOE OIle-
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Omnupusm

OMITHPHUCTCKOE 3aKII0YCHHUE 10 TOBOAY HAJIMYUS «HEIETyKTHB-
HBIX BBIBOJIOB M3 3MITMPUYECKUX TNPEANOCHUIOK» (KOTOpOE JUIsl TOTO,
9TOOBI OBITH MOCTIEIOBATENLHBIMH, AOJDKHO ObI OBITH PacipoCTpaHeHO
Ha BCIO MaTe€MaTUKy, Ha BCE BBIYMCIICHUS U BCE J10KA3aTENbCTBA) BbI-
TIISIOAT TIOKA eIle MOCTICITHBIM M, MOKET OBITh, YNPOIIEHUYECKNM, He-
CMOTpS Ha CBOIO BHEULIHIOIO COZEpKaTesbHOCTh. Koria nonararorcst Ha
pe3yibTaThl, MOJyUYEHHBIE MALIMHOMW, KOTOpas SBJSIETCS peanu3aunneit
HEKOTOpOH (OpMabHOW MOJIENH BBIYMCICHUH (HAaIpUMep, MAaIlHHbI
TriopuHra), mpeacrasisieTcsi Oosiee MPaBUIBHBIM CKa3aTh HE O TOM,
YTO MPEANOCHUIKA, OT KOTOPOH OTTAJIKMBAIOTCA, SIBISETCSA 3MIIMpHUUe-
CKOHM, a O TOM, YTO 3TO — 3IW30J MPHUKIATHON MaTeMaTHKH, TO €CTh
NpUMEHEHUE HEKOTOPOi a0CTPaKTHOW MOJIENU K (PU3NUECKON peabHO-
CTH C TIOATBEp)KACHUEM ee (MOJENM) aJeKBaTHOCTU IOCJIE COOTBET-
CTBYIOLIMX NTPAKTUYECKUX U CTATUCTUUECKUX IPOBEPOK.

Odunocousi MaTEMATHKH, K COKAICHUIO, MaJ0 HHTEPECYETCs WITN
COBCEM He MHTEepecyeTcs NMPHUKIaTHOW MaTeMaTukoil. OHa paccMaTpu-
BACT YHCTYI0 MAaTEMaTUKy, ¥ MOTOM CIIPALIMBAETCS, KaK MPOUCXOIUT
qyJI0 €€ MPUMEHUMOCTH B Mupe. MOXKeT Takke cTarbed (TSI Ha MU,
KOHEYHO, Yepe3 ONTHKY dMITUPHU3Ma WM HATypajiu3Ma), 9YTO CYIIeCTBY-
€T TOJBKO NPUKJIaJHas MaTeMaTHKa WM 4YTO OCHOBaHHUS MaTeMAaTHUKH
JOJDKHBI OBITH MCCIIEJOBaHbl B paMKax NMPHUKJIAAHOW MaremaTtuku. OHa
HE COCTOWT B HATATUBAHUH TOTOBOTO IJIAThi HA HEKYIO pEaIbHOCTb, a
3aKJIIOYAETCSl B €r0 MOJAEIUPOBAHUM, KPOHKE M IIUTHE MO XOAY Jela.
[TpunoxxeHus: TOPOXKAAIOT (YHUCTBIE) TEOPEMBI, KOTOPBIE 3aBUCAT OT
MIPHUIIOKEHHH, ¥, B CBOIO OYepeib, HANPABISAIOT U KOHTPOJIUPYIOT CaMi
npuiioxkeHus. Hanmpumep, Mbl BUAETH, YTO HEKOTOPHIE HE JOMYCKAarOT
pa3iauuuil MEXIy pacueTamy, BHIIIOJHEHHBIMHM Ha MAIIWHE, U HCIIOJIb-

Hwin smnupuctel. OTchiIaeM K HemocpeacTBeHHoMy uTeHuto H. Wang, Process
and existence in mathematics, in Essays on the Foundations of Mathematics, non
pen. Y. Bar-Hillel, Jerusalem, The Magnes Press, 1966, p. 328-351, nepeneuyarano
¢ Bapuanmsimu B T. Tymoczko, New Directions, yxe mur., p. 131-157; H. Wang,
From Mathematics to Philosophy, yxe unt. Cpead BUTTEHIITCHHUAHCKUX TEM,
npopaboTaHHBIX B JajbHeiieM BaHOM, MPUCYTCTBYIOT TaKkkKe TeMa YAIHHCHHUS
apupMeTHIECKUX J0Ka3aTeIbCTB B JIOTHIHCTCKOM INEPENIOXKEHHH (OIPOTECTOBaH-
Hast B M. Steiner, Mathematical Knowledge, yxe UUT.) U pa3invHbIe MPOOIEMBI
TEOPETHKO-MHOXKECTBEHHOTO MTEPEIIOKECHUSI apUPMETHKH.
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30BaHUEM MaTCpUaJIbHBIX (1)I/Il“yp U MHCTPYMEHTOB JJId 10Ka3aTCIIbCTBA
TCOMCTPUUYCCKUX TCOPCM. I/ITaK, 9Ta TEMa CCroJHsA IIOJHOCTBIO ITIOJ
KOHTPOJIEM COOTBECTCTBYIOLIUX FCOMeTpI/IKO—aJ'IFC6paI/I‘ICCKI/IX TeopeM40,
", BEPOATHO, MOKHO HprITPI K TOMY, YTOOBI CKa3aTh TO JKE€ CaMO€ B
OTHOIICHHWH MAaIllnuH.

40
ITo moBoOAy NOKa3aTENbCTB C MCIOJIB30BAHUEM TEOMETPHUCCKUX 00pa30oB

cmotpu G. Lolli, Esperimenti e dimostrazioni, yixe UHT.
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14. ®OPMbI 1 MOJEJIN

CTpyKTypaju3M He SBJISIETCS JIWIIbh OMMMCAaHUEM W WHTEpPIIpETallH-
ell BHyTpEeHHEH opranu3anuu MaTeMaTuku. CI0OBO «CTPYKTypa» ceiluac
UCTIONIb3YeTCs 11l 0003HAYCHHUS TOTO, UTO paHee Ha3bIBaJIoCh GOPMOii,
WM K€ YTO CErofHs 0003HauaeTCsl HEeIepeBOJUMBIM TEPMHHOM «pat-
terny». SIBisieTcs BechbMa MPUBJIEKATEIHHBIM CKa3aTh, YTO CXEMBI, MOJIe-
7M1, patterns, CTPYKTYpBI €CTb pe3yibTaT U 00BEKT TBOPUECKOH MaTeMa-
TUYECKOH pabOThI, TTOCKOJBKY 3TO CTAJI0 BaYKHBIM acleKTOM COBpE-
MEHHOM MaTeMaTUKH.

K monensiM oTHOCsTCSE HE TONBKO nUQdepeHIratbHbIe YpaBHCHUS
MaTreMaTH4eckoi (u3uku. Te, KOTOPHIM JIydIlle MOAXOIUT TEPMHUH «pat-
tern», MOKHO OBLIO GbI OTHECTH K «ILIACTHYHON» MaTeMaTHKe' WM Ka-
YeCTBEHHOH MaTeMaTuke. [ padbl U yopsiOYeHHbIE CTPYKTYpBI, KOHEU-
HBIE TEOMETPHH, MAIIMHBI C KOHEYHBIM YHCIIOM COCTOSIHUI U BECh apce-
HaJI TUCKPETHON MaTeMaTHKH BBICTYIAIOT KaK MOJEJH JJIs pa3HOOOpas-
HBIX TPOIIECCOB U JIESITENFHOCTEH (OT BBIYMUCIUTENHHBIX JI0 OTHOCSIIINX-
Cs1 K HCCIIEZIOBAHUIO OTIEPaInii, SKOHOMUYECKUM U COLMAIBHBIM HayKam).

CrpammBaeTcs, 4To TpeacTaBisia Ol coO0ol Quimocodus mare-
MaTHKH, €cITi ObI 3TOT acleKT ObLI MPEBATUPYIOMUM I €CIIM Hayd-
HO-()aHTACTUYECKUM O0pa3oM «IJIaCTUYHAs» MaTeMaTHhKa oKa3aach
Obl pa3paboTaHHOHN paHbLIC U HE3ABHCUMO OT «OKECTKON» MaTeMaTHKU
ancen’? TloueMy e BCe MPOM3OIIO HE TAK W BOOOIIE CTANI0 BO3MOXK-
HBIM?

OcHOBHOE Ha3HAYEHHE HATYPaJbHBIX YHCEN B JUCKPETHOW MaTe-
MaTHKe — HHIYKTHBHOE PacCyXJIeHUE, MHAYKINS Ha YHCIE DJIEMEHTOB
HEKOTOPOH CTPYKTYPHI WJIH, Halle, Ha KOJUYECTBE IIaroB HEKOTOPOTO
Mporecca Uiy anropurMa. HatypaneHele yucia ciryxar JUIb ISl cue-
Ta IAroB aliTOPUTMA, a JUJI 3TOr0 He TpeOyeTcss BCs MPOABHHYTas W
cojepxaTeNbHass Teopus unced. Tem He MeHee, ABIsSETCS (PakTOM TO,

' B opurnHaie aHr. matematica soff (IIpUM. TIepeBOIUNKA).
’B OpHTHHAJIE aHIII. matematica sard del numero (mpuM. IepeBoIIMKA).
257



Dunocoghusi mamemamuru. Hacieoue 08aoyamo2o CMoIenus

YTO NPUHIUI MaTEeMaTHYECKOH MHIYKIUK ObLI C(OPMYJIUPOBAH B SIB-
HOM BHJIC U CHCTEMAaTHYECKH UCIIOIH30BaH JOBOJIHHO MO3HO (CHAYaa
y Ilackans u 3aTeM HayMHAsi C CEPEAMHBI JIEBATHALATOTO BEKa); MpH-
IIITOCH TTOI0XKIATh OoJiee TO3HEr0 MPOABHHYTOTO Pa3BUTHS apudMe-
THKH, 9TOOBI IPU3HATH PYHIAMEHTAIHHYIO POJIb TOTO TPUHIIATIA.

Cuert sBIsIeTCS EPBUYHON ACSITEIHHOCTHIO, HO, KaK CTAJIO MOHAT-
HO, aOcTpakTHas MOJENlb YHCa BBIXOJUT 32 MPEAEIbl YeTOBEUECKUX
BO3MOXHOCTEH. AOCTpakTHOE TPENCTaBICHUE, KaK MbI BUICIH, NACT
JIMIIB TIPU3PaK (opMain3anui OSCKOHEYHON IEMOYKU C COMYTCTBYIO-
MM TPUHIMIIOM MaTeMmaThdeckod MHAyKnud. [locnemHuii sBusieTcs
pe3yIBTATOM TIO3HHUM, WIIA 3PEIIBIM, U 3TO JOJKHO OBl IPUBECTH KOH-
CTPYKTHUBUCTOB K PAa3MBIIIICHUSM O TaK Ha3bIBAEMOM OCHOBOIMOJAra-
Io1el TPUPOAE, KOTOPYIO UMEET UHTYUILIUS CUCTa.

B nawane cTaHOBIEHHS TpeUECKOW MaTEeMaTHKH IPEBAITHPOBAIU
TEOMETPUICCKUE CXEMBI, KOTOPhIC, BO3MOXKHO, OKA3aJIMCh TIEPBBIM U
HauboJIee TPOCTHIM TOJX0/I0M, KOTOPBIM HANpAaIIMBAJICA JUIS TpUMe-
HEHUS K OTpeNie]IeHHBIM (hparMeHTaM peaabHOCTH. Uucna Takke ObLTH
reoMeTpraeckuME (popmamu (patterns)’. BIoHe MOHSTHO, KaK 3TH
TEOMETPUYECCKUE MOJICITH, Ja ¥ MHOTHE JPYTHE, BBIPAKaId CHUMBOJINYIEC-
CKUM 00pa30M HEKOTOPBIE aCIEKTHI JeicTBUTEabHOCTH. [lo moBomy
HATYpaJIbHBIX YHCEJ TOBOPUTCS OOBIYHO, YTO 3TO — a0CTpPaKTHASI cXeMa
cyeTa WIH TOPSAIKa, OJHAKO T€OMETpHUYecKas: MpUpoaa aHTUIHBIX UH-
ceJl J1aeT OMpeeICHHOE MPEeIOCTEPEKEHNE B 3TOM OTHoIeHuu. HcTo-
pusi aOCTPAKTHOW MOJIENN HATYPaJbHBIX YHCEN MOJICKa3bIBAET, YTO HE-
KOTOpBIE Jake caMble MPOCTHIC MOJIETH POXKTAIOTCS HE 33 CUET HEIo-
CpEeICTBEHHOU aOCTpakilvu, a B Pe3ysIbTaTe JIOTUYECKOT0 aHalnu3a CO-
JIepIKATEILHO Pa3BUTHIX TEOPHUH.

ITogxon x MaTemMaTmke Kak K Hayke o (opmax («patterns») mc-
MOJIL3YIOT, TEM HE MEHEeE, /Ui OOBSICHEHHUS TOr0, KAK MaTEMaTUYCCKUE
CTPYKTYpbI MOTJIH OBbI OKa3aThCs PE3yJIbTATOM JJOMAaTEMaTHYECKOM Jiesi-
TEIBHOCTH, OTTAIKHBASCh OT KOHKPETHBIX NMPakTHK. CTOPOHHUKOM Ta-
Kxoro mozxxoxa ssisiercst C. Maxireitn (Saunders Mac Lane)”.

? P. Zellini, Gnomon, Milano, Adelphi, 1999.

*S. Mac Lane, Mathematical models: A sketch for the philosophy of mathe-
matics, in «Amer. Math. Monthlyy, 88, 1981, n. 7, pp. 462-472.
258



Dopmbl u modenu

MareMaThKka HaYMHACTCS C BOIPOCOB U MPOOJIEM, KOTOPBIE UMEIOT JEI0 C
KOMOWHATOPHBIMH U CHMBOJIMYECKUMH AacleKTaMH 4eJIOBEYECKOW NPaKTHKH B
nesioM. HekoTopbie M3 TaKuX acleKTOB UMEIOT CBOi COOCTBEHHBIN BHYTPEHHHUH U
CHCTEeMAaTUYECKUN XapaKTep, a HE NMPOU3BOJIBHBIA M CBA3aHHBIM C KOHTEKCTOM.
IMeHHO OHU M CTaHOBSITCS MAaTE€pUAJIOM 3JIEMEHTApHON Marematuku. Mcxond u3
3TOr0 OTHPAaBHOTO MYHKTa, MaTeMaTHKa pa3BWJIACh 1O JEAYKTHBHOTO aHaJIN3a
MHOTOYHCIICHHBIX ¥ Pa3HOOOpa3HbIX, HO B3aUMOCBSI3aHHBIX (DOPMAJIbHBIX CTPYK-
Typ. OTH CTPYKTYpbl MPOU3OILIN U3 OMbITAa, B XOJ€ MOCIEJ0BATEIHLHOIO MHOIO-
ATAIHOTO TpoIlecca, BKIIOYAIOMIET0 a0CTPaKIMU OT Pa3IUYHbIX HAOTIOACHUH MU-
pa, ero mpobaeM M B3aMMOCBS3€H MEXAy 3TUMH IpodieMamu. Bocripustus uHU-
OUUPYIOTCS MHOTOOOPa3HBIMU BHJIAMH YEIIOBEUECKOU IEsITeNbHOCTH, KK U3
KOTOPBIX BeleT Oojiee WIIM MEHEe MPSIMO K COOTBETCTBYIOILIEMY pa3zeily marema-
THKH.

Cpenu pa3nmuyHBIX BUAOB JEATEIHLHOCTH OTMEUCHBI: CUET, M3Me-
peHusl, IpyIIHPOBaHKE, IPpUIaHue HOPMBI, CTPOUTEILCTRO, PA3INIHbIC
BHIIBI OIICHKH, JIBVIKCHUE, BBEIYHMCIICHUS, PACCYKICHUS, UTPHl. B HEX
MOKHO YBHJIETh JallekKnue KOPHHU apu(PMETHKH, panroOHAIBHBIX U JIeH-
CTBUTEJIBHBIX YHCEJ, MHOXECTB, '€OMETPUU, TECOPUU TPYII, TECOPUHU
BEPOSATHOCTEH, MEXaHHUKH, aHAIN3a U METOJIOB BBEIUYMCIICHUHN, alreOpsl,
JIOTHKH, KOMOMHATOPHKH.

Pa3nooOpa3upie BHIBI TOMAaTEMaTHYECKOW HYEIOBEUCCKON Jes-
TETLHOCTH HE SBIIIOTCS a0COMIOTHO 000co06meHHbIME. OHU B3auMO-
NIEHCTBYIOT CIIOKHBIM, KOMITJIEKCHBIM 00pa3oM, U TO ke caMOe OTMeda-
€TCsl B OTHOILIEHUH COOTBETCTBYIOLIUX pa3lenoB MareMaTuku. Kaxnas
BETBb MAaTEMaTHKHU, CBSI3aHHAs C STUM KOPHEM, B JCHCTBUTEIHHOCTU
MPEJICTABJIICT COOOW JEPEeBO TEOPUH C MHOTOYUCICHHBIMH CBS3SIMH
MEXIy HUMHU U C TEMH, KOTOPbIE UMEIOT JPYyTUe KOPHHU.

B noaxone MakJieliHa MaTeMaTrKa NpoU30Iilia U3 ONpeaeIeHHbIX
BHJIOB YEJIOBEYECKON JeSTEbHOCTH, KOTOPhIE TOACKa3aI 0ObEKThl 1
omeparyu (Takve, Kak cllo’KeHHe, YMHOXKEHIEe, CpaBHEHHE Pa3MepOB) U
MOJIBEJIH, CJICJIOBATEIBHO, K MOHATHAM (TIPOCTHIC YKCIIa, IPeoOpa3oBa-
HUs1), KOTOPBIE BIIOCJICICTBUY ObUIM BKIIOYCHBI B (DOpPMabHbIC aKCHO-
Matudyeckue cucteMbl (apudmernka [leano, reomerpust EBknuna, cu-
cTeMa BEIIEeCTBEHHBIX ducel, Teopus moieit). IlocmenoBarensHas pas-
paboTka mokaszaa, 4To 3TH CUCTEMbl KOAU(PHUIUPYIOT CKPBITHIE U Jlaie-
KO HE OYEBHJIHBIC CBOICTBA Pa3IMYHBIX MEPBOHAYAJIBHBIX BUAOB JES-
TenpHOCTH. Hanmpumep, Takoe MpoCToe ¢ aKCMOMAaTUYECKON TOUKH 3pe-
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HUS TIOHSITHE TPYIIIBI pacKphIBAacT OOIINE CBOMCTBA JABMXKEHUS (TPYIITIBI
BpallleHUsS W TapaJUIeTFHOTO TEePEeHOCca), CAMMETPHUN (TPYTIITBI KPUCTAJ-
7IoB), anreOpandeckux mpeoOpasoanuii (rpymmsl ['anya, rpymmsr Jln
st nuddepeHnnanbHBIX ypaBHeHH). MHOTHe Ipyrue mareMaruye-
ckre KOHIenuuu ((QyHKIUS, YaCTHYHBIA TOPSIOK) SIBIISTIOTCS TaKUMH
e TPOCTBIMHU 110 CTPYKTYpe M HUCTIONHSAEMBIMH B TpriiokeHusx. [1po-
CTOTa ¥ IPUMEHUMOCTH CTaJH BO3MOXKHBIMU Onaronapst popMaisHOMY
MOIXOTY.

PeanpHas cTpykTypa MareMaTHYECKUX HICH MPEICTaBIICT COO0H
HEBEPOATHO TIIATENIBHO NpOopaboTaHHOE pa3BUTHE 3TOrO MPOCTOTO
Habpocka’. OTMETHB, YTO «BCSKOE MATEMAaTHUECKOE TIOHSTHE CBSI3aHO CO
CBOMMH SMITUPHUYCCKIMH UCTOKAMH MHOTO0Opa3HBIMU criocobamuy», Ma-
KJIEWH 3aKITI0YAET, YTO «HUKAKOE YIPOIIEHYECKOE ONMMCAHNE MaTeMaTHKN
HE SIBJISIETCS aJICKBaTHBIMY; OTHAKO B COOTBETCTBUH C MPEATIONOKECHHEM O
MepBONPHIMHAX OoJiee I MeHee MU(PUIECKHUX «HALI B3I Ha IPUPOIY
MaTeMAaTHKH MOXET OBITh chOopMyIIMpOBaH CICAYIOMUM OOpa3oM: Ma-
TeMaTHKa 3aHUMAeTCs TIOCTPOeHHEeM MHOroo0Opasusi GopMaIbHBIX MO-
JieNieil pa3IniHbIX aCIIEKTOB MHUPA U YEJIOBEYECKON MPAKTUKID).

Bce Te, kTO pazaenser nogo0HOE BUIEHHUE, HE YIIYCKAlOT BO3MOXK-
HOCTH TIOIIETOJISATH BHICOKOIIAPHBIMHU M3PEYCHUSIMHU TI0 TIOBOAY MHOTO-
o0pasusi, 1o TOBOAY TOTO (paKTa, 4YTO OJUH U TOT JKE OIBIT MOXKET OBITH
OnucaH pa3HbIMH (OpMaTBHBIME MOJIENIIMU. BaxHO # ToO, 4TO ommca-
HUE B3aWMOCBsI3eH MMEET 3HAYCHHE KaK Ul BHEIIHWX MPHIOKCHUH,
TaK W JUI1 BHYTPEHHETO CTPYKTYpHpoBaHus. Pa3Hble onpeneneHus aei-
CTBHUTENBHBIX YHCEI, K IPUMEPY, COOTBETCTBYIOT Pa3IMYHBIM CIIOCO-
0aM BOCIIpUSITHS HENPEPBIBHOCTH, KaK BUIHO W3 JUCKYCCHH IO STOMY
noBojy Mexay Kantopom u ﬂeﬂeKHHﬂOM(’.

dunocodckre TPoOIEMBI, KOTOPBIE PacCMATPUBAIOTCS B ITOH
NEPCHEKTUBE U SABJSIIOTCS OTHOCUTEIHHO HOBBIMH, KAaCArOTCS IIUPOTEHI,
SICHOCTH W TJIIyOMHBI Pa3iM4YHBIX MaremMarndeckux moustuil. [llupora
MMEET JIeNI0 C MPWIOKEHUSAMH, SICHOCTh — C ()OPMAIBHBIM aHAIN30M,
rilyOMHA — C pacKphITHEM CBsi3eil Bce Oojee (yHIaAMEHTaIbHBIX M

> Passuro B S. Mac Lane, Mathematics: Form and Function, yxe uur.

® Cm. nepenucky Mexnay KanrtopoMm u JleneknHAOM, OMyOJHKOBAHHYIO B
1937 rony mox pen. O. Hérep u XK. Kagaite, 1ocTynHyo Ha QpaHIy3CKOM sI3bIKE B
J. Cavalilles, Philosophie mathématique, Paris, Hermann, 1962.
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HCOXUIAAHHBIX: «MaTEMAaTHUKa COCTOUT B OTKPLITUU MOCJICAYIOIIHNX CTa-
nuil GOpMaIBHBIX CTPYKTYP, KOTOpPBIE 00YCIOBICHBI MUPOM H YeJIOBe-
YEeCKOH IesTebHOCTBIO, C aKLEHTOM Ha CTPYKTYpPBbI LIHPOKOW MpHUMe-
HUMOCTH W CTPYKTYpBI, KOTOpBIE OTpaxaloT Haubojee riyOOKue ac-
HEKTHI MUAPA».

C ToukM 3peHUs] MaTeMaTHKa XapaKTEePUCTHKA AWUCIMIUIMHBI KaK
HEKOTOPOTO XpaHUJIUIIA MOHCHCf/i BBITJIAAUT €€ OJJHUM IMPUEMIIEMBIM
CIOCO0OM JIOCTAaTOYHO TPOCTO MPHUKPHITH Priiocodckyro nmpodiemMaTu-
Ky, OJHaKO YIPSMO CONPOTHUBIISIIOTCS BCE T€ k€ BONpockl. DopMbl u3-
BJICKAIOTCSl U3 KOHKPETHBIX CIIydaeB, 10 UX IIOBTOPHOIO NMPUMEHEHHUS K
MHOTOYHNCIIEHHBIM KOHKPETHBIM ciydasiMm. Kazamocek Obl, Bo3BpamaeTcst
B WUTPYy pa3BeHUYaHHas CIOCOOHOCTH aOCTpaKkIMH, HO Ui HEKOTOPOI
(dbopManbHOIl MOAEIN BO3MOXKHOCTH IOSIBICHHUS B pe3yibTaTe adcTpa-
THPOBAHHA U3 PEATHHOCTH IPU MTOMOIIH 0CO00W CITOCOOHOCTH BBIZEINe-
HUS aHAJIOTUH U CXOOHBIX 3JICMCHTOB AOIMYCTHMAa €II€ MCHBIIC, HECXKC-
T 3TO OBLIO OBl BO3MOXKHO B OTHOILEHHWM MOHATHS 4ncia. MexaHu3m
(GbopMHPOBaHUST MOJEIH, CKOpEEe BCEro, He SBISETCA NPSIMbIM, U B
OO0JIBIION CTETIEHN OH HANPABIISETCS SA3BIKOM.

[ompoOyiiTe MOpasMBIIUIATE O TOM, YTO OOLIETO €CThb MEXKIY
JIBYMsl JIIOJIbMHU, KOTOpPBIE HE 3HAIOT APYT JIpyra, U JIOPOroi, Kotopas
coeqiMHAET JiBa Topojaa. TpyaHO yBHIETh aHANOTHH (UCKIIIOYas YUCIIO
2, KOTOpPOE MOXKET M He OBITh MOKa3aTeIbHbBIM, €CJIH PACCMATPUBAEMBIX
JII0/IeH MM TOPOJI0B MHOT0). Bee ke ecTh mpobieMsbl, Takue, Kak 3a/1a-
Ya O KOMMUBOSKEPE WM YIKC YIIOMUHABHIMECA 3a/ladyr O BEUYCPUHKaAX,
B KOTOPBIX MOYKHO IPUMEHATH B KaXIOM CIy4ae OJHY U Ty XK€ MOJEIb
rpada. PopMupoBaHre U MPUMEHEHHUE MOJEIU 3aBUCHUT OT Y3HABaHHS
HaJM4usi OMHAPHOTO OTHOILIEHHS, KOTOPOE MOXKET OBITh MPEJCTABICHO
(6e3 cemaHTHYECKOTO cojepkaHus) (HOPMaIbHBIM CHMBOJIOM R(X,).
DTO0 pacmo3HaBaHWE TpeOyeT, OIHAKO, WCITOJB30BaHUS (HOPMaTBHOMN
JIOTMKM W aHaiu3a Si3blKka B TEPMUHAX OTHOLICHUI, K KOTOPOMY MBI
MIPUBBIKIIN, HO KOTOPOT'O JOJITO€ BpeMsl He ObLIO B JIOTHKE.

[IpencraBienue o MaTeMaTUKE Kak O MPOU3BOJICTBE MOJENEH Ka-
KeTcs, BO BCIKOM clTydae, HEKOTopoi (huiocoduei, OpueHTHPOBAHHOM
Ha aCHEKThl SMHCTEMOJIOTHYECKUE WM, KaK MAaKCHUMYyM, Ha IPUKIAI-
HBIC U B MEHBILIEH CTeleHH — Ha OHToJjormyeckue. He mpuxomutcs
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OKHJATh PEATMCTHYECKOTO BHACHUS MOJIeNel, OepyIIiX CBOEe HA4aJo B
CHUMBOJINYECKOM IPEJCTABICHUH Pa3IMYHBIX BUAOB YEJIOBEUECKOM Jie-
aresbHOCTH. B rdaropenzme maremarndeckue TBOPEHUSI MOTIIN OBITH
3JIeMEHTaMH MHUpa, HO MOJEJIM BCEerja MMEIOT MHOTO pa3jM4YHBIX WH-
Teprperanuii. TeM He MeHee, Mbl HaXOJIUM MOJIEM KaK OCHOBY oOue-
PEJIHEIX, TOBOIBHO CTIOPHBIX, IPEIIOKEH I pearu3ma .

@unocopuss M. Pesnuka npexacraBiseT coOOil CTpaHHYIO CMECh
peannsMa, HaTypaau3Ma, XOJIU3Ma U CTPYKTypallu3Ma, KoTopas 3aciy-
KHUBAeT OOCYXACHHUS JIUIIb JJIS TOTO, YTOOBI ITOCMOTPETh, KaKue ObI-
BaIOT cI1ocoObI GHIIOCOPCTBOBAHUSI.

Pe3nuk xoder onpasBaaTe Bce TO, YTO TOBOPUT MAaTEMATUK B CBOEH
pabore, «OyKBaJIBHO TIPUHATHY» (QHTI. at face value) ero 3asBIICHUS,
KaK B Cllyyae TPUHIMIA O0BbEKTUBHOCTH [ yIMIHA, HO UCKIIIOYHTEIHEHO
B OTHOUIEHHH OHTOJOTMUYECKUX M 3MHUCTEMOJIOTMUECKUX acleKkToB. Ma-
TEMaTUK TOBOPUT, YTO €CTh OECKOHEYHOE KOJIMYECTBO IMPOCTHIX YMCET,
CJIeIOBAaTEIbHO, CYIIECTBYET OECKOHEYHO MHOTO YHCEJ; MaTeMaTHK
3a4BJISI€T, YTO HEKOTOPBIH TEPMUH €CTh UHUCIO, CJIEI0BATEIbHO, 3TO
YHCIIO CYIIECTBYET; MaTeMaTHK TOBOPUT 00 UCTUHE, U 3HAYUT, MaTeMa-
THKa oOpa3oBaHa WCTHHHBIMH 3HAHHSIMH, MaTeMaTHK WUMEET pa3HbIe
OTpesieNIeHHs JIeHCTBUTEIbHBIX YHCEN, CIIeJ0BaTENbHO, MaTeMaTH4e-
CKME TIOHSTHSA MPEACTABISIIOTCS B pa3HBIX OpMax, MOCKOJIBKY OHU He-
TTOJTHBI TIO0 CYTH M3-3a UX aKCHOMAaTHYIECKOTO OTIPEIEITICHHS.

[lepBslit (M1 B O€HCTBUTENBHOCTH €IWHCTBEHHBIN) X011 Pe3Huka B
3alIUTYy 3TOr0 MOJAX0Ja, KOTOPHIM OH Ha3blBa€T MMMAaHEHTUCTCKUM,
ecTb KpUTUKa (MIOCOPCKUX BO3PAKECHUH, BBI3BAaHHBIX HAWBHBIM HC-
MOJTb30BaHUEM 3THX MOHATHHA. B pe3ympTaTte ocraercs nuis ObITOBOI
MaTeMaTHYECKHUH JKaproH cO BCEMHU MPUCYIINMHU €My KBa3HIIPOTUBOpE-
guAMHU (Kak, HalpuMep, MEXAY IUIATOHOBCKUM CYIIECTBOBAaHHUEM H
CYIIHOCTBIO, OTIpEeNIEHHON aKCHOMAaTHYEeCKH ), HO TIPOIIECIIINN CKBO3b
cuTo (pusmocopcKoro aHaan3a, KOTOPOMY HE YAaJIOCh 3aMEHUTh €ro HU-
yeM JydmuM. KypbesHblli ()akT COCTOMT B TOM, YTO B TO YK€ Camoe
BpEeMsl MaTEMaTHKH, 3aHUMaroluecs ¢puiocodueii, HAOOOPOT, MBITAIOT-
Csl IPUMEHSATH U BCTAaBIATH (PHIOCOPCKYIO TEPMUHOJIOTHIO B CBOM pac-
CYXICHHUSL.

" M.D. Resnik, Mathematics as a Science of Patterns, yxe 1uT.
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ITokazaTenbHBIN cioydall — KoHmenmus WCTHHBL Co3HaAromui
CJIOHOCTH 3TOTO TOHSTHS, €CJIM MOXHO HCIIOJIb30BaTh Takou 3Be-
Mu3M, Pe3Huk npuberaeT Kk eIUHCTBEHHON BO3MOXHOCTH, MPEIOCTaB-
neHHo Tapckum, TO €CTh K TOMY, YTO ISl OTAEIBHO B3STHIX HAYyYHBIX
SI3BIKOB MOXKHO OTIPEJICITATH B HEKOTOPOM TTOIXOISAIIEM METas3bIKE TIOHS-
THE UCTUHBI, KOTOPOE UMEET N30BITOUHBIN XapaKTep. «Packasvruennpiin®
3BYYMT HA aQHIVIMHCKOM SI3bIKE TEXHUYECKHU, B TOM CMBICIIE, YTO OIpEae-
JICHUE HESIBHO COACPKUT BCE DKBUBAICHTHOCTH MEXKIY « P’ UCHUHHO
U p, 1 He OoJiee TOTO, TO €CTh YTBEPXKICHUE, YTO P’ MCTHHHO, YKBUBA-
JIEHTHO MPHU PACKPHITUU KaBbIUCK’ YTBEPKIACHUIO p, U TOJIBKO.

[laTHOM TIpEBOAMIT paHee BO3PaKEHHS, YTO IOJOOHBIN ITOAXOI
SIBISIETCSI B IEUCTBUTEIBHOCTH BparoM peanusma. Pe3HuUK oTBedaer,
JIMIIb TIOATBEPKAasl elle pas «pacxaebmeunoe»lo yIOTpeOJICHHE UCTH-
HBI: «eCJIH KTO-TO ToBOpHUT: «Hukakoe Oosiee 4eM Cue€THOE MHOYKECTBO
JIEUCTBUTEIBHBIX YHCEN HE UMEET MOIIHOCTU HIKE KOHTUHYYMa», U A
JTOJIKCH TIOMBITATHCS PEIINTh, UCTUHHO JIM TO, YTO OBUIO CKa3aHO, TO 5
JIOJDKEH MPUHSATH pelieHre MO0 TOBOAY TOTO, YTO HHKaKoe Ooiee uem
CYETHOE MHOKECTBO JICHCTBUTEIBHBIX YHCEI HE MMEET MOIHOCTH HH-
Ke KOHTMHyyMa»' L

Ecau manHBIN MOAXOA pacnpoCTpaHseTcs U Ha Ha3HAUYCHHUE Tep-
MHUHOB, TO BUJIHO, YTO OOpAaIlleHHE K MOA00HOMY HCIIOJIb30BaHUIO HC-
THHBl HE OTIMYaercsi oT mnojaxona KapHama, KOTOpPBIM 3asiBisUL, 4YTO
YTBEP)KJEHUE «5 €CTh YUCII0» C TOUKH 3PEHUS TMHTBUCTUYECKOTO aHAITN3a
— BCETO JIMILb YTBEP)KIECHUE CHUHTAKCHUYECKOW JIETMTUMHOCTH TEPMHUHA
«5», 1 10 3TOM NpuunHe 6e3BpeHO. TOT, KTO XOUET €ro UCIOoJIb30BaTh,
MOJKET 3TO JIeNIaTh, HO OH HE JIOJKCH yTBEPKIaTh HUUYETO Ooiee.

Pe3nuky ke KaxeTcs, 9To 371eCh KPOEeTCsl HeUTO O0JIbIIee, Cyasl TI0
TOMYy, KaK OH 3asBISIET, K IPHUMEPY, YTO IS MPUMEHEHUS MOJCIU

¥ Disquotational — TMCKBOTAIMOHHBII, «PACKABBIYCHHDIH» (AHII. — TIPHM.
MEePEeBOTUMKA).
PackpbITHe KaBBIUCK — OTIEpallisi COBCEM HE OaHabHasi, TIOCKOIBKY P’ eCTh
UMS p B METASI3bIKE, KOTOPOE MOXKET HE MMETh HUKAKOH SIBHOU CBSI3U C CAMHUM p.
' B opurnnane anrn. disquotational (MpAM. TIEPEBOTINKA).
" Ibidem, c. 31. Tlpumep YBOAMT B CTOPOHY OT TOTO, 9TO GBLIO CKa3aHO B
pUMedaHuu 9.
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HEOoOXOAMMO Iojlarath, 4To OoHa cymiectByeT. Ilo muHenuio Pesnmka,
koraa HeloToH paccunTan opOUTy HEKOTOPOW OTIENBHO B3ATOW ILIaHe-
THI BOKPYT 3BE3[Ibl MO/ JIEHCTBHEM OJHOW TOJBKO CHJIBI MPHUTSHKEHUS
(curyanms kpaliHe HepeaJbHas) U HCIOJB30BAI 3Ty MOJENb IS 00h-
SICHCHU S 0p6I/IT MJIaHET COJTHEYHOU CHUCTEMBI, TOBOPs, YTO OHU aIlIIPOK-
CUMUPYIOT MOBeJIcHHEe 000COOJIICHHOW CUCTEMBI, OH JIOJIKSH OBLI MpH-
HATH PEaJHHOCTh 3TOH 000COOIEHHON CUCTEMBI. DTO, OJTHAKO, HE SIBIIS-
eTCsl JI0Ka3aTeNbCTBOM, a JIUIIb TPEJIOMIICHUEM OOIIEro MOJIOXKECHUS K
ciyydatro ¢ HeroToHOM.

Bosnee Tounsblii aprymeHT Pe3Huka coCTOUT B TOM, YTO (PU3HUK, KO-
TOpBIfI HCIIOJIB3YET MATEMAaTHYCCKUC IIOHATHSA, HAIIPUMEP, IOHATHUEC
CKOpPOCTH, JOJDKCH TOJarath, YTO NPOW3BOJAHAS (PYHKIMH BMecCTe ¢
JNEHCTBUTEIBHBIMY YMCIIAMH ¥ BCEM MPOYMM, YTO UMEET OTHOIICHUE K
JTAHHOMY TIOHSITHIO, CyIIecTByeT. JloBOZ COCTOMT B TOM, YTO €CIId OBl
OHa He CYIECTBOBala, TO MOHITHE CKOPOCTH HE MOTJO OBl OBITH HC-
MOJIB30BaHO, TaK KaK ObLIO OBI TIOXO OMNpeAEiIeHO, MOA00HO TOHITHIO
pacxomaniuxcs psagaoB. BEIBOI «pe3HUKOBCKOTO» (PU3UKa COBEPIICHHO
He 000CHOBaH, TIOCKOJIbKY CYIIECTBOBAHHE B OHTOJIOTUYECKOM CMBICIIE
— 3TO OJIHO, a MPOTHBOPEYUBOCTH (PACXOIAIIMXCS PSAAOB), KOTOpas
MOXeT OBbITH (POpMalIbHOM, — ApyToe.

B cBoeM repkysiecoBoM ycHIMH MPUMHPHUTH BCEX U BCs Pe3Hmk
BBIJIBUTAET ONpeeeHHY0 (opMy pealin3Ma, B KOTOPOil MaTeMaThye-
CKHE OOBEKTHI MEPEBEJCHBI B CTATYC CYLIECTBYIOUIMX MPOCTHIM aKTOM
rurnocTasupoBanus. «Jjisg moctymupoBanust (aHII. fo posif) HOBOTO TH-
1ma 00OLEKTOB HYXHO JIMIIb BBECTH HOBBIN npeaukKar P...n 3asdBUTH, UTO
P cymectByer».

[lo moBony mepBHIX MOHATHH, HaumOoOJee MPOCTHIX MaTeMaTHue-
CKMX OOBLEKTOB MOJKHO JIMIIb a0raJablBaTbCs, KakK CIIYYHJICSA B Fpeum/I
YHHKaHBHLIP'I Q)CHOMGH OHTOJIOTU3AlIUN MATCMAaTUUYCCKUX YTBCPIKIC-
HUH, KOTOpBIE CYIIECTBOBAJIM U pPaHEe B JAPYIHX KYJIbTypax B BEPCHUSX
He oHToNorn4eckux. [lo MHeHHIO Pe3HrKa, MOKHO TIPEAIIONI0XKNTE, YTO
I'p€KN Ha4YaJIi HCHUTH TY AOIIOJIHUTECIBHYIO ITOJIB3Y, KOTOPAasd BO3HUKIIA
W3 JIEHCTBUI C MACANBHBIMU CYIIHOCTAMH (TaKMMH, KaK T€OMEeTpHye-
ckre (popMBl) IO CPaBHEHUIO C KOHKPETHBIMHU TPEIMETAMH, H HEeSABHO
2UnOCmMasuposaiy UiecaabHble 00BEKTh. XapaKkTep THIOCTa3HpPOBaHUS
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OBUT TaKMM, KaK ecliii Obl KOHKPETHBIC CITydau CIYXKWIH allpoKcuMa-
USIMH UICATBHBIX.

[MocTynupoBaHre MaTeMaTHYECKUX CYIIHOCTEH, M0 MHEHHUIO Pe3-
HHKa, OZOOHO BBITYMBIBaHUIO MH(OB MM HamucaHuio ucropuid. He
HYXKHBI KaKHe-TO CIeHAbHBIE CIIOCOOHOCTH, MOXKAIyH, HyKHA JIUIIb
Ta, IPU MOMOIIN KOTOPOH M300peTaroTcsi GU3NUECKue CYIIHOCTH THIIA
¢iorucToHa (0JHaKO MaTeMaTHYECKHUE OOBEKTHI HE MCUE3al0T TaK, KaK
ncye3 (GpIorucToH).

[MocTynupoBaHue B JEHCTBUTEIBHOCTH HE CO3JAET, a OOpalmaer
Hac K MO3HAHMIO YEero-TO, YTO CYIIECTBYEeT He3aBUCHMO OT Hac. Iloa-
TBEPIKJICHUEM SIBJSIETCSI TO, YTO NPU TOCTYJIUPOBAHHUA OOBEKTOB MBI
OCTOPOXHBI, OLIEHMBAEM IIOJIE3HOCTh, TMBITAEMCSl HE (OPMYJIHUPOBATH
MPOTHBOPEUUBLIC YCIOBHs. B 4acTHOCTH, NMO3HAHHE MAaTEMaTHYEeCKUX
00BeKTOB OepeT Hadano B paboTe ¢ KOHKPETHBIMU KOH(UTypanusamu. B
caMOM Jielie, MaTeMaTHYeCKHUEe OOBEKTHI MPECTABIAIOT cO00# (HopMbI
(patterns) win MeCTOIOJIOKEHUS B hopmax.

OTta 4acTh SABISETCS HanOoJiee MHTEPECHBIM BKJIQJOM Pe3HuKka B
¢dunocoguro MaTeMaTHKH U MPUYUHOMN €ro M3y4eHus B JaHHOU TJaBe.
OH nbITaeTcs IOKa3aTh, KaK MO3HAIOTCS (POPMBI, KOTOPBIMH B €T0 TPH-
Mepax BBICTYHAIOT Fpeueckie (BUrypsl, TAKHE, KaK THOMOH .

Pe3Huk He jaeT HUKAaKuX CIENHABHBIX YKa3aHUH MO MOBOIY TO-
ro, Kak (DOPMHUPYIOTCSI OTH CTPYKTYpPHI (OTMETHB, YTO OHU TOCTYJIUDY-
I0TCsI), OJHAKO OCTAHABIMBAETCS HA TOM, KaK MbI IIpHOOpETaeM 3HAHHS
0 HuX. OH MEHSeT NPHUBBIYHBIA B3IJIS M CTAaBUT HA IEPBBIH IUIAH TOT
(daxT, 4TO MBI U3y4aeM YTO-TO B OTHOIICHHH MaTeMaTHYECKHX (opM,
MOCTYJIMPYsl, YTO OHH O0OJaJar0T TEMH JX€ CaMBbIMH CTPYKTYpPHBIMH
CBOWCTBaMU KOHKPETHBIX KOH(UTYpaluii, 1narpaMM U CUMBOJIOB, NIPH
MOMOIIM KOTOPBIX MBI MPEJICTaBIsIeM WX KOHKpeTHO. Ha 3Toll ocHoBe
npeAronaraeTcs ONpeAe]ICHHOEe OTHOIIEHHE CTPYKTYPHOTO COOTBET-
CTBHA (KOHTPY?HLUHM) MEXIY aOCTPaKTHBIM U KOHKPETHBIM M TO, YTO
OHO OBLTO ObI HaM JIOCTYITHO.

AoOcTpakTHas ¢popMa He HaOmOgaeMa, U OT He¢ Heb3s abcTparu-
poBaThbCs, €€ MOKHO M3y4YaTh JIMIIb IIAr 3a IIaroM B KOHKPETHBIX CIy-
Jasx ¥ Ha IPUMEpax.

2 Jlns Ipyrux npumepos cmotpu P. Zellini, Gnomon, yxe nut.
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Pe3sHuk BBOAMT HEKOTOPBIM NPOMEXYTOUYHBIH YPOBEHb MOAEEH
(templates"), hopm M 1M1aGIOHOB, WK JIEKAJ, I 0OPA3IOB B CMbIC-
sie OyMa)KHOH BBIKPOWKH JUIS TJIAThsl MM YEPTEKa B CMbICIIE apXHUTEK-
TypHOTO HpoekTa. Mcronp3oBaHue 3TUX MoJeNieil — BechbMa pacipo-
CTpaHEHHOE SBJICHNE, BIIOJHE ECTECTBEHHOE U JOCTYITHOE KaXKIAOMY.

Template ecTb HEKOTOPBI (QHU3MUYECKHH OOBEKT, HO OH JEMOH-
CTPUPYET ONPEAEICHHOE OTHOIIEHHE CTPYKTYPHOI'O COOTBETCTBHS
(KOHTpy?’HIINN) C 00BEKTAMH, MOAETBIO0 KOTOPBIX OH sIBIAETCS. MOXKHO
W3yYUTh MHOTO BelIel 0 MOACIHPYEMOM O0BEKTE JI0 TOTrO, K IPUMEDY,
Kak OH OblI OBl CKOHCTpYHpOBaH. B To e camoe Bpems templates co-
3MAI0TCS JUIS TOTO, YTOOBI HAYYHMTHCS MO3HABATh TAKKE CBOWMCTBA ca-
Mol popMEI (pattern), KOTopasi IETMKOM a0CTPaKTHA.

Pe3Huk, KOHEUHO, HE TEPBBIH, KTO OTMETHJI Ba)KHOCTH CXEM, HO,
BO3MOXKHO, SIBJISIETCS TEM, KTO MIPUIAT UM poib Oosiee HyHIaMEHTallb-
HYTO.

CyliecTByIOT B3aUMOCBSI3H MEXAY CXEMAaTHYECKUMHU MPEICTaBICHUAMH
(muarpamMmsl, rpadsl, psIBl 3HAKOB, TaKHWe, Kak HyMepaibl, HepeMEHHBIC, CHMBO-
JIBI, HCTIONIB3YeMble B (hopMynax, Ui 0003HaYeHUs! (yHKLIUH, JTOTHUECKHe U Ma-
TE€MaTHYECKUE KOHCTAHTbI) U MBICICHHBIMH 3KcHepuMeHTaMu. Ham Gonee uHTe-
PECHBI CXEMBI WM JUarpaMMbl, 4eM (Urypbl WIN KapTHHBI, TOCKOJIBKY HaM He
Ba)KHBI BCE MX peallbHble JETalll, a UHTEPECYIOT, CKOpPEE, «CKEIET» U CTPYKTYpa,
«popmanbHble (aKTe», KOTOPBIE HAXOAATCA B HUX, (GOPMBI U patterns, KOTOpbIe
OHU PAaCKPBHIBAIOT. DTO — HOMOILb BOOOPAKEHUIO B IIPOLIECCE Pa3MBILIUICHUS, U B
TaKOM BHJIE OHH SIBJIAIOTCS CYIIECTBEHHBIMH IS MATEMATHKH ",

[Toxoskast mpoGieMaTHKa BCTpEeUaeTcs B ACHCTBUTEIILHOCTH YKE Y
I'unms6epTa, Koraa oH 00CYKIaeT KOHKPETHYIO MAaTEMATHKY M MEPeXo]]
OT HEe K MaTeMaTHKe a0CTPaKTHOW, K NMPUMEPY, OTO BCEX YACTHBIX
ciydyaeB m+n=n+mk x +y =y +x. [lepBbie peajibHO ABJISAIOTCS (DU-
3udecKuMH Qopmamu, Gpopmyia ke, 3alrcaHHas Yepe3 MepeMeHHbIe —
OecKOHEYHOE YTBEPXKACHHE, CYIIECTBYIOIIEe TONBKO Kak (opmMyia He-
KoToporo (GopmanbHOTO s3bika. OHa TpedyeT AoKa3aTeNnbCTBa, a HE
PacKIIaJbIBaHMs CUCTHBIX MAJOYEK MM KaMEUIKOB. DTUMHU PacCTaHOB-

" Illa6on, Tpadaper, oGpasell, Jekano, Macka, MaTpuia ¥ T.1. (aHTT. —
MIPUM. TIEPEBOTINKA).

4 Wang, Process and Existence in Mathematics, yxe 1myr., c. 328-329.
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KaMU, BIPOUYEM, MOJICIHPYETCS JI0Ka3aTeIbCTBO. PE3HHUK TaKkxke yTBEp-
XKIaer, 4To 3HaHue GopM (patterns) IPUXOAUT Yepe3 I0Ka3aTeiIbCTBa,
HO He JIeJaeT JAalbHEHIINX IaroB M0 CPaBHEHHIO C TEM, YTO YxKe ObLIH
caenansl ['mns0eprom. Korma paccmarpuBaroTcst 1Ba THIla apupMeTH-
KH, 00yCJIOBJIICHHbBIE UCIIOJIL30BAHUEM WIIM HE UCIIOJIb30BAHUEM TIepe-
MEHHBIX, H UX OTHOILEHHMS, BBIIBICHHBIC | MIBOEPTOM, TO CTAHOBUTCA
SICHBIM, YTO CKa4OK, peaIi30BaHHbBII BBEJCHUEM MIEPEMEHHBIX, OKa3bl-
BaeTcs ropaszio 0oiee CHIBHBIM M 3HAYUTENBHBIM IO CPAaBHEHHIO C
yOEIUTEILHOCTBIO TAKXKe CTUMYJIHPYIOLIEro He(hOpMabHOTO Pa3roBoO-
pa o mojaenu (template) n popme (pattern).

OrpaHnueHHOCTh ITHX Mojenel (templates) Kak ammpoKCHMAIIN
MaTeMaTUYECKUX MOJICICH U X UACHTU(UKAIUMHN ¢ popMamu (patterns)
3aKJII04aeTcs B TOM, YTO MOJICNb HE MPEACTaBIsIeT OAMH JIMIIbL CKENET,
OHa HE CO34AETCS YCTPAaHEHHEM JIMIIHEr0 MM abCTparupoBaHHEM OT
Jetaieil; MaTeMaTHYecKass MOJICNIb BBOJUT M HCIONB3YET HeGUOUMOE
(Tak ke, KaK Ha APYroM ypoBHE, OOHapykeHHOM ['énenem, B onrcaHu-
X 00BEKTOB MPUHUMAIOT YYaCTHE HE TOJBKO BOCHPHSTHS, HO TaKXKe U
mousTus). Yeptex (template) Ilapdenona HaprCcOBaH ¢ UCTIOIB30BAHM-
€M 30JI0TOTO ce4eHUs; rpaduK ABMKEHUs Oa3upyeTcs Ha MTHOBEHHOM
ckopocTH. MIMeHHO n300peTeHHne STHX MOHATHH SIBISETCS XapaKTepH-
CTHKOH M AParoleHHbIM JOCTOSHHUEM MaTeMaTHKU.

Ot noxxona Pe3Hrka U eMy 1moIoOHBIX OCTAeTCsl B UTOIE BIIEYAT-
JieHne, 4To eciau guiaocodus NODKHA JIMIIb Y3aKOHUTh HaWBHBIA Ma-
TEMAaTU4ECKUH SI3BIK, TO HY)KHO IIPOCTO FOBOPUTH Ha HEM, OTOPOCHB
¢umnocoduro.
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15. CTUXUHHAS ®UTOCOPUSI MATEMATHUKOB

Touka 3penus pabomaiowe2o mamemamuxa' TIPEICTaBISET CoBOit
00BIYHO HECOCTOSITENbHYI0 MEUIAHUHY PAa3IMYHBIX MHEHHH, TIOCKOJIBKY
€cl OH JCHCTBUTENBHO PabOTaeT, TO HE MOXKET IMOCBSITUTH MHOTO
BpeMeHH (Puiaoco)ckuM BOIPOCaM U JOBOJBCTBYETCS] ITOBTOPEHHUEM
TOTO, 9TO OH TJe-HUOYyI» HaxBaTancsa. Ero cruxuitnas gpumocodus (xax
¢uocodus yyeHbIX B LEJIOM) MPEICTABISIETCS HE TaKOH YK CIIOHTaH-
HOH, MOCKOJIBKY HEKOTOPBIE TEMbl U HEKOTOPHIE MO3ULINHU, BEIpaOOTaH-
HBIE BEJIMKUMH MaTEeMaTHKaMH, PaclpOCTPaHSAIOTCSA, B TOM YHUCIE U
YCTHO, TOXOJAT JJO HETO U BIMAIOT Ha Hero. [lopoi He3HaHuE — CBOEro
poJia o3a, MOCKOJIbKY MaTeMaTHK CaMOHAJIEIHHO MPETEHIYET B ACHCTBU-
TEIFHOCTH Ha TO, 9TO MOXKET OTBETHUTH Ha BCE BOIIPOCHI (a HE N30erarh ux,
Kak xoTen Obl yBepHTh bypOaku) 6e3 MOMOIIH APYTUX CHEeNHATUCTOB. Tem
He MEHee, BCEeryia €CTh YeMy TOYYHUThCA B CIIOPaJAMUECKUX Haberax marte-
MaTHKOB Ha (prrocouro, Koraa MOIHUMAEMble UMH BOIPOCHI XOPOIIO
o0xymansl. [lo kpaitreit Mepe, MaTeMaTHKN B COCTOSHUH JIETKO Pactio-
3HATH CJ1a0ble MyHKTHI PacCy>KACHUH, KaCAIOIMXCs X JUCLUTUTHHEI.

MBI paccMOTPHUM OZIHO M3JIOKEHHE, KOTOPOE MPEJCTaBIsIeT cO00H
OpUTHHAJIBHYIO, MECTAMH MTPOTHBOPEUNBYIO, CMECh TIATOHM3MA, HATY-
panm3Ma, SMIHpHM3Ma M KOHCTPYKTHBH3MA'. IlpeiyaraeM udHTaTelio
BBIIETUTH Pa3HBIMH I[BETAMH OTPBIBKH, Y3HABAEMbIE KaK OTHOCSIIUECS
K pasHbIM puiocodckuM HampasiaeHusaM. Eine Gosee monesHoe ymnpax-
HEHHE — TUCKYCCHS C aBTOPOM IIUTAThI, YTOOB! YBUAETH, HACKOJIBKO BBI
OCBOMJIM TMPOOJIEMBI, pEIIEHHS, JIOTHKY Pa3IMYHbIX COPEBHYIOLIMXCS
¢unocockux TeUSHUIA.

Pasmbiiienus P. XoMMuHra opranu3oBaHbl BOKPYT clieqyrolen
uzaen. [lompsiTaeMcs BOOOPa3nTh, KAaKOW TUI MAaTEMaTHKH MOT OblI OBITH
PasBUT OOMTATENIMH HEKOTOPOH JaleKoW MPUTOJHOM Uil JKU3HM IUIa-

' B opurunane anrn. working mathematician (MpAM. TIEPEBOTINKA).
> R.W. Hamming, Mathematics on a distant planet, in «The Amer. Math.
Monthly», 105, 1998, n. 7, pp. 640-650.
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HETHI C aHAIOTUYHBIMH 3eMile PU3NIECKOl CTPYKTYPOH U XUMHUIECKIM
COCTaBOM, M HY€ro MbI JOJDKHBI OXHJaTh, €CIIM OHH BCTYMWJIH OBl C
HaMHU B KOHTAKT.

«bor co3man 1enkle Yncia, Bce OCTATBHOE — JIENI0 PYK denoBedeckux» [Kpo-
Hekep]. MOKHO MpeTeHI0BaTh Ha TO, YTO 3TO HE TaK, HO HEOOXOIUMOCTH JKUTh,
BBDKHMBATh U OTJIMYATHh OJHY BEIIb OT APYTOH IJIsl MEHS O3HAYAET, YTO, BEPOSTHO,
OyJeT UMEThCS B PaCIOPSHKEHUH HEKOTOpast JUCKpEeTHas cuctema cuera. Cucrema,
KOTOpasi JOJDKHA OBbITh HEOTPAaHWYEHHOW B CBOEM PACIIMPEHUH — IIeJIble Yuclia
SIBIISIFOTCSI KOHEYHBIMHA M JIMHEHHO YHOPSIOYCHHBIMH, HO CHCTEMa IIETIBIX YHCEI
OeCKOHEUHA.

Axkcuowmsl [leaHo xopoiy, HO, KOHEYHO, HUKTO HE IyMaeT Ha CaMOM Jelie,
YTO 3TH MOCTYJIAThl MPUBENHN K TOSBICHUIO LENbIX uyucen. Eciu BIpyr okaszanock
OBbI, UTO OHU HEAJCKBATHBI, TO MBI UX Cpa3zy Obl MOJU(PHUIMPOBAIH, YTOOBI MMOJTY-
YHUTh TO, YTO XOTUM. Halm npesncTaBieHus O LENbIX YHCIaX SBISIOTCS HE3aBUCH-
MBIME OT akcuoM [leano!

Hamm MMPpEACTABJICHUA O YUCIaX HC ABJIAIOTCSA HE3aBUCUMBIMU OT
MOCTYyJIaTOB HeaHo, €CJIM TOJIBKO HC B TOM CMBICJIC, UTO HalllU MPEA-
CTaBJICHHUA HEC ABJIAIOTCA I’lOpOOfcaeHHblMu IIPUHATUEM IIOCTYJIATOB. Ounu
COBIMAAAOT C MOCTyJlaTaMH, €CJIM YYHUTLIBACTCA aHAJIN3 ,Z[GILCKI/IHI[a.
Onu HUKOTa HC CTAaHYT HCAACKBATHBIMH B TOM CMBLICJIC, YTO 6y/:[eT
H€O6XOZ[I/IMO nx 3aMeHuTh. Camoe 6OJ'ILIH€C, MOXKET 06Hapy>I(I/ITLC$I nx
HEAOCTATOYHOCTh, U TOrJa, €CJIM HalllW NPCACTABJICHUSA CTAHYT Ooiee
COBCPUICHHBIMH, UX HYXKHO 6y;[eT JOIIOJITHUTD.

EBknumoBa reoMeTpusi CBsi3aHa C TOHSTHEM HENPEPHIBHOCTH. ['peku He
CMOTJI YKJIOHHTBCS OT HEOOXOJMMOCTH MPHUMHUPEHHS ABYX KOHLENIHUI — Hempe-
PBIBHOCTH U JUCKPETHOCTH, M HY>KHO CKa3aTb, YTO IJIOXO CIIPABHJIMCH C 3TOH 3a-
nave, Kak, BIpodeM, U MEI... [lapamokcel 3eHOHA SIBHIIMCH IPaMaTHYeCKOW TO-
MBITKOHM TOKa3aTh CYIIHOCTHBIE MPOTHUBOPEUUS, KOTOPhIE BO3HUKAIOT MEXKIy He-
MPEephIBHONM ¥ AWCKPETHOW TOYKaMHU 3peHHus ... JIMCKpeTHas MOcTaHOBKa OblIa
0JIOKMpOBaHa TOI JIOTMKOW, YTO HUKAKOE€ W3MEHEHHE HEBO3MOXKHO; U3MEHEHHUE —
WUTIO3Ws, MHAaYe HUYEero He ObIIo OBl ompeneneHo u 3adukcuposaHo. Hempepsis-
HOCTh U JIMCKPETHOCTh HE CMELIMBAIOTCS, OHM KaK BOJa U MacJo.

TTonararo, 4To Ha 3TOW MAJIEKOW IJIAHETE TOXE MPHILTA OBl K TOH ke caMoi
JIOTHKE, KOTOPYIO HCHOJB3YEM MBI, JaXe €CIIM MX XH3Hb Obla Obl OCHOBaHa Ha
KPEMHHEBBIX, a HE Ha YIJIEPOJHBIX COCAMHEHHUSX; B KOHILE KOHIIOB, OHH OyIyT
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KHTh B TOM K€ CaMOM (pU3MUECKOM MHpE U, CIeIO0BAaTEIbHO, OyIyT UMETh TE XKe
3
caMble IPOOIEMBL, JpaMaTUYECKUM 00pa3oM I1OCTAaBICHHbIE 36HOHOM .

Bosznukaer qunemma. C 0THOH CTOPOHBI — HHTYHTHUBHO yOEAUTEILHOE J0Ka-
3aTeNIbCTBO, YTO BCSKHI KOHEUHBIH HA0Op aKCHOM MMEET CUETHYIO peai3altio, ¢
JPYyToi — ImpoLeaypa AMaroHaIN3alny, UCIOIb30BaHHas AT JOKa3aTelbCTBA He-
cyeTHOCTH. PaHbllle MJIM MO3XKe Ha JaJeKOW IUIaHETe CTOJKHYTCS C MOJO0OHBIM
BBIOOPOM, M KTO 3HAET, KaK OHU MOCTYIAT. S monarar, 4To OHW MOMECTHIH Obl
KanTopa 6 cmapocmu B 3aKpbITYI0 KIWHUKY. . .

Kanrop B cTapueckoMm Bo3pacte & devicmseumenbHocmu ObUT Toc-
MUTAM3UPOBAH, HO M Y MHOTUX JIPYTHX MPHUKIIATHBIX, PAKTHICCKUX U
KOHKPETHBIX MaTEeMaTHKOB OblJa Takas ke cynp0a. Jlmaronamm3arus
(ToT ee crienuuaeckuii BUII, TPUMEHEHHBIN IS EHCTBUTEIHHBIX UH-
cen) Oblia mpesyiockeHa KaHTOpoM B caMOM pacIiBETE CHJI, U HECUET-
HOCTh KOHTHHYYMa ObIJIa PUHATA KaK HHTYUTHBHAs (Takxke Omaromaps
MONTBEPKACHHUIO, TIOyYEHHOMY IIPH MTOMOIIM JMaroHaIN3aIiy) 3Ha-
YUTEJIBHO PAHBIIE, YEM NPUIUIO OCO3HAHUE JIOTMYECKON Teopemsl JIE-
BeHreiiMa—CKoJieMa 0 CYETHBIX MOJICISIX; HEKOTOPast KOHEYHAsI TEOpus,
(opMann3oBaHHas B JIOTHKE BTOPOTO TOPSIIKA, MOXKET TaKXe HMETb
TOJALKO 0OJIEe YEM CUETHBIE MOJEIU; TOHKO HaMmeKkas Ha JIéBenreiima—
Ckonema, XaMMHHT 3a0bIBaeT 0 TOH 00OpbOE, KOTOPYIO MPUILIOCH BE-
CTH 3a TIpU3HAHHWE JIOTHKHU IIEPBOTO TMOPSKA; €CIM HHOIUIAHETSIHE
HNPOUIYT TOT K€ IIyTh, TO OHU OYEHb CXOKH C HAMU.

CtpanHble pe3ynbTaThl [OTHOCSIIMECS K OECKOHEUHBIM MOIIHOCTSIM| OOHA-
PYKHMBAIOTCs, KOT1a pacCMaTPUBAIOTCS MHOXKECTBA, YIIOPSAIOYEHHBIE U IJIOTHBIE B
MHTEpBaNax; 3To A1 MHOXKECTB OECKOHEUHBIX U Heynopadouennvix KaHtop mpen-
JIOXKUJT OIPE/IeNIEHHE PABHOMOIIHOCTH Yepe3 OUEKLUIO.

OTUMH CTpaHHBIMH W OIMHOOYHBIMA B OYKBaJbHOM CMBICIIC
YTBEPKICHUSIMH T10 TIOBOJY YIOPSIOYCHHBIX MHOXECTB XIMMUHT XO-

3 Jlanee B TekcTe XOMMUHIa H3/1araeTcs KpaTKask HCTOPHS YHCEN, OCHOBHBIE
9Tarbl KOTOPOi — TEOpHs BEJIMYHH I'PEKOB, NOsiBIeHUEe B CpenHe BeKa JecsITHY-
HOW CHCTEMBI CUMCIICHUS, pEIICHHE CUUTATh YHCIaMU UPPALMOHAIBHOCTH, JIOKa-
3aTenbcTBO KaHTOPOM HECUETHOCTH KOHTHHYYMa M BTOPOH KpPyr — HEPEeXox OT
MPEeICTaBICHUN YWCeN K TporpaMmaM Uil MX BBIYUCIECHUH (BCIEICTBUE HIEH,
IIpeUI0’KEeHHBIX ThIOPHHIOM). [TIpUM. aBTOpa)]
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9eT, BEPOSATHO, MPEATIOKUTh TOHSATHE CYETHOTO MHOXKECTBA, KOTOPOE
HE CBSI3aHO C MOHATHEM B3aMMHO-OJJHO3HAYHOT'O COOTBETCTBUS, a CCHI-
Jaercsi Ha mpouecc 3PQPEKTUBHOIO TeHepUpoBaHUs. Tak, K HUM He
HY>KHO OBIJIO ObI IPUMEHSTH HOHSITHS TEOPUH MOIIHOCTEH.

51 coBceM He yBepeH, UTO Ha JaleKoil IaHeTe MPUMYT TaKoe JKe pPelleHue, U
9TO UMEET CEPbE3HBIC MOCIEACTBYS, K IPUMEpPY, JUIS HHTErpupoBanus 1o Jlebery.
OHO mpHIaeT HYJIEBYI0 Mepy KaKIOMY CUETHOMY MHOXECTBY, CIEIOBATENBHO,
MHOCECTBY BBIYUCIIUMBIX YHCCII, TO €CTh MHOXKECTBY, B KOTOPOC BXOAUT BCE TO, O
9eM MOXXHO TOBOPHTH MM YTO MOXKHO Ha3Bath! Bolee copoka et s 3asBisuI, 4To
ecnu Obl KOppeKTHOE (PyHKIMOHUPOBAHUE caMOJIeTa B MOJIETE 3aBHUCENO OT (haKTa,
9TO HEKOTOpas (yHKIMS, HCIOIb3yeMas B €T0 MPOEKTe, ABISETCS H3MEPUMOH 110
JleGery, a ne no Pumany, T0O st Obl He TIOJIeTEN Ha TakoM camosere. KTo 3Haer, B
cocrostauu Ju [Ipupona pacnosHaTs 3Ty pasHuiy. CoMHeBaroch B 3ToM. Kaxsrii
BOJICH JIeaTh, YTO XOYET, HO S 3aMETHJI, YTO TOJX 32 TOJOM HHTETPUpPOBaHHE IO
JleGery, a B NEHCTBUTEIBHOCTH BCS TEOPHS MEPBI, UIPAET BCE MEHBIIYIO POJb B
IPYTHX pa3/iesiax MaTeMaTHKH W He UTpaeT HUKAKOH poJiM B 00JIaCTSX, KOTOPEIE
JIMIIb UCTIONB3YIOT MaTeMaTUKy. HenaBHO ObLIO IOKa3aHO, YTO MHTErpaji Mo XeH-
croky (Henstock), koTopslii mpencTaBnsier co00il MPOCTOE W €CTECTBEHHOE pac-
HmypeHue uHTerpana Pumana, siBisercst Oonee oOmuM, ueM uHTerpan Jlebera co
BCEMH €TI0 HeIOCTaTKaMU.

He BrXy HUKaKHX NMPUYHH U HPOTyJIOK 1o pato Kanropa... Ilonararo, 4to
Ha 9TOH 3emiie MBI JOiIeM O MPUHATHS PELIeHUs], YTO JOCTaTOYHO BEIYHCIUMBIX
qucen... CoOCTBEHHO, KaK (DU3UKU MOCJIE MHOTOJIETHUX AUCKYCCHH O CBOMCTBax
a¢upa, KOTOpbIe, B UTOTe, HE MOTIIM OBITH M3MEPEHE], CO BPEMEHEM DEILIIIH OTKa-
3aThbCsl OT HETO, 51 TOXKE CUMTAl0, YTO ObLIO OBl JIydllle COBCEM UTHOPHUPOBATH TO, O
YeM HeJIb3sl TOBOPHUTH WM HENb3sl H3MEPHUTb.

MareMaTrka MOXET IOIYyCKaTh, CJIEIOBAaTEIbHO, PEBU3UU, U €€
pe3yabTaThl, T0 MHEHUI0O XIMMUHTA, HEIIb3sI pacCMaTPUBATh KaK OKOH-
YJaTelbHEIE.

Tenepp yxke SICHO, UTO S HE CUMTAO, YTO TEOPEMBI OBIBAIOT JEHCTBUTEILHO
nokaszanbl. I.X. Xapau xopoio onucain 3Ty CUTyaruo. Mbl IpOU3BOAUM HEKOTO-
PBIE CUMBOJIBL, IPYTHE UX YUTAIOT U JIMOO OKa3bIBAIOTCS yOEKIAEHHBIMY, TUOO HET.
JIJ'ISI IIPOCTBIX H}Oﬂeﬁ, KOTOPBIC BEPAT BO BCC TO, UTO YHUTAKOT, U HAUKOrJAa HC IMOI-
BEPrafoT 3TO COMHEHMIO, JIOKA3aTeNbCTBO M €CTh JOKAa3aTeNbCTBO. Jlist Apyrux
JI0Ka3aTeNbCTBO €CTh JIMIIb CIIOCOO PAa3MBIILICHUS O TEOPEME, U Ha TOTO, KTO YH-
TaeT, JOXKUTCS OTBETCTBEHHOCTb — COCTaBUTb CBOE cOOCTBeHHOe MHeHue. Dop-
MaJIbHBIC JTOKa3aTCJIbCTBa, IAI€ HAMECPEHHO HET HUKAKOI'o0 CMbBIC/IA, MOTYT y6€ﬂI/ITB
UIIe (OPMAMCTOB, U CAMH OHH OTPHIIAIOT BCSIKUH CMBICH TTOIYYCHHBIX Pe3yIIb-
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TaToB. 11 3TO MaTteMaTHKa, KOTOPYIO MBI JOJDKHBI HCIIONIB30BATh JUIS TOTO, YTOOBI
MOHSATh MUP, B KOTOPOM >KUBEM? ..

JlBe COBEpIIEHHO PA3INYHBIX TOYKH 3PEHHUS OCIApUBAIOT APYT Y Apyra o0b-
SICHEHHE TOT0, YTO )K€ €CTh Ha CaMOM JIeJle MaTeMaTHKa, U y MEHs HEeT HUKAKOTro
cpencTBa A TOrO, YTOObI peIInTh, Kakasg U3 JBYX MOTJa Obl IPEeBAJIMpPOBAaTh Ha
JlaNIeKoil IIaHeTe WK XKe, Kak Ha 3emie, 00e COCyIECTBYIOT 60K 0 OOK IpH clla-
60M B3auMMOINOHUMAaHMUU. J[7I1 MEHS MCTHHHOCTb WM JIOXKHOCTb TEOPEM IOYTU
COBCEM HE 3aBHCHT OT JO0Ka3aTeJbCTB, MOS BHYTPEHHSS YOEKIEHHOCTH NOJDKHA
OBITH apOUTPOM MPUHATHUS WIIK OTKIOHEHHS MaTeMaTHKU, KOTOPYIO BIKY...

Ecin u ecTb HEKOTOPBIM CMBICH, B KOTOPOM JIOKa3aTeIbCTBO
MPEJICTABIIICTCS. B CAMOM JIEJIe HEYOCIUTEIbHBIM, U B 3TOM MOXHO CO-
TJIACUTHCA C XOMMUHIOM, TaK 3TO TO, YTO OHO HUKOT]IA HE 3aBEPIIICHO.
TpebGoBaHns pa3zbsCHEHWH, YTOYHEHHH W MOAM(HKAIMA Bceria BO3-
MO>KHBI, IIPEKIE BCEr0, CO CTOPOHBI T€X, KTO UCXOIUT U3 JOKA3ATENb-
CTBa ISl TIOCTPOEHUSI Bce Oollee yOeIUTENbHOW W YIOBIETBOPUTEIb-
HOW COOCTBEHHOW BEPCHUHU, KOTOpas COOTBETCTBOBaja ObI MEPCOHAIb-
HOH JIOTMKE MBIIUICHUS. MOXHO, ClelI0BaTeIbHO, MPU3HATH MPaBOTY
Bpaynapa, 910 A3BIKOBOE BBIpQXXCHHE MPEICTABISICT COOOM JIUIITL HECO-
BEPIIICHHOE CPEACTBO, UCITOIB3yEMOE IJISl TOTO, YTOOBI OOBSICHUTD JIPY-
TUM X0 cOoOCTBeHHOW MbICIHA. OIHAKO SIPKOCTh, C KOTOPOH BHUIIUTCS
pe3ynbTaT, KOTJa OH BHIUTCS, IIETUKOM CyOBEKTHBHA, U BHYTPEHHSS
yOEXKIEHHOCTh MOXET OBITh BBIpaXKEHA TOJILKO 4epe3 ellle OAHy y0o-
T'YIO TIONBITKY BEpOATBHOTO BHIpAXCHHS. BHYTpEeHHsS YOCKICHHOCTD
HE SBISETCS, OJHAKO, O3apCHHEM, OHAa CTPYKTypHpoBaHa. J[[»BuC
YTBEpKZIaeT, UTO JIOTHUECKOE JO0KA3aTEIhCTBO TPH JICTyKTHBUCTCKOM
MoIXo0Jie He yOeXXZaeT ero, MoTOMy YTO J0 KaXKAOTO pe3yjbTara OH
XOUYEeT JOUTHU CBOEH COOCTBEHHON uoporoff. 9TO HE UCKIIOYaeT TOTO,
YTO 3TOT MyTh — JIOTUYECKUIL.

T'unsOept oOHapyxui, yto EBKiuA HesiBHBIM 00pa3oM NpuHsI 0e3 jpokasa-
TEJIbCTBA HEKOTOPHIC PEATIOKEHHUS O IEPECCUCHUAX U OTHOIICHUH MTOPSAKA, U YIS
MOJIyYEeHHUs SBHOTO J0KA3aTeNbCTBA JOOABUI MHOTOYHUCIICHHBIE JOMOJHUTEIIbHBIC
AKCHOMBI M0 OTHOIIEHHUIO K TE€M, OT KOTOPBIX oTTankuBaics EBkmua!l... S mows,
41O 100aBOYHBIE AKCHOMBI OBUIH HYXHBI [ MIIbOEpTy U1 TOrO, 4TOOB! yOeuThCs B
HMCTHHHOCTH €BKJIMJOBBIX TE€OpeM (CJIeJ0BaTeNIbHO, TEOPEMbI MOJIArajich HCTUH-
HBIMH HE3aBHCHMO OT CYIIECTBOBAHHUS COOTBETCTBYIOIIMX JIOKA3aTENbCTB), U TO-

* Ph.J. Davis, The Education of a Mathematician, yxe uur., c. 64.
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rza s HoHsI, 9To EBKing Toke Haxoquics B Takoi ke cutyaruud. OH UMen B pac-
HOPSHKEHUM MHOTHE TEOPEMbl, B OTHOIIECHUU KOTOPBIX «3HAJ], YTO OHU OBLIM HUC-
THUHHBD), BKIIIOYas Teopemy [ludaropa, u qomkeH ObUT HAHTH aKCHOMEBI, KOTOPbIE
061 ux o0ocHOBanu. MaremMaTHKa HE COCTOMT JIMIIL B (pOPMYIHUPOBAHUU MPOU3-
BOJIBHBIX ITOCTYJIATOB U TIOCIIEAYIOIIEM BBIBOJIE U3 HUX OIPEENICHHBIX CIIEICTBUM,
OHAa ropaszo Ooraue. MccnenoBaTenb OTTAIKUBAETCS OT HEKOTOPBIX Bellel, KOTO-
pBI€ OH XOUEeT UMETh, U 3aTEM IBITACTCS HAUTH aKCHOMBI, KOTOPbIE UX MOAepKaT!
C nosBosenus bypbaxu!

Bot oaHa u3 Haubosiee MUTUPYEMBIX TEOPEM E€BKIMIOBOM F€OMETPUM O He-
BO3MOJKHOCTH pa3/elIeHHs JII0O0ro yria Ha TPW paBHbIE YacTH C MOMOIIBIO IIHp-
Kyl ¥ nuHeiiku. Teopema HCTHHHA, OJTHAKO OHA CTAHOBUTCS JIOXKHOMH, eciu J10-
ITyCKAIOTCs JIB€ METKH Ha JInHelKe (Kak Obuto n3BecTHO eme Apxumeny)! Pasauna
HUYTOXHA NP NpakTuueckoM npuMmeHeHuu! Kro 3Haer, HaiineTcs i Ha nanexoi
rutaHeTe cBoi IImaToH, ofepKUMBII HIleaTbHBIM 10 HOJIHOTO OTPULAHMS JHOOBIX
(bU3UYeCKNX HHCTPYMEHTOB B T€OMETPUH, KpOME HUPKYJIS U JIUHEHKH. OTKa3bIBa-
omuiics gaxe OT Takoi MajocTH, Kak JABe METKU Ha juHelke! To, 4To MatemMaTu-
KM TaK 9acTO CCHUIAIOTCS Ha TEOPEMY, HCTUHHOCTb HJIM JIOXKHOCTb KOTOpPOH 3aBH-
CUT OT NOJOOHONH HE3HAUUTENbHOM PAa3HULBI B ONpENIENICHUH, HPECTaBIeTCs
LeJIMKOM Hepa3yMHbIM! Takue TeopeMbl He HIMEIOT HUKAaKOTO 3HaYEeHHUS B MUPE.

TeopeMbl 0 HEBO3MOXKHOCTH OTHOCATCSI K Hanbojee KpacuBBIM B
MaTeMaTHKe M K Hauboiee nmokazaresbHbIM. OHM yCTaHaBIUBAIOT Tpa-
HULbL. Jlpyrue nmpuMmepsl KacaloTcs pPa3peliMMOCTH anreOpandeckux
YpaBHEHUH B paliKaiax W HEMOJHOTHI apHU(PMETHKH.

BmecTo TOro uTOOB! YTBEpXKIaTh, YTO IMEHHO MAaTEMATHUKH MPH-
BEPEIHNYAIOT, MOXHO OBUTO OBl 3a1aThCS BOMPOCOM, ITOYEMY MHP
HACTOJBKO TOHKO YCTPOEH, YTO HE JOIYCKAaeT peleHHH, KOTOpbIEe UC-
KaJMCh; NOYEMY MHpP HE JOIYCKAaeT IIPOCTHIX PELIEHUH M OTBEpraer
ofpeJieNIeHHBIE aTOPUTMBI, KOTOPBIE BBHIPHIBAIH OBl Y HETO OTBETHI.

OTMETKHM Ha JMHEWKE OMpEENsAloT BCIO pa3HUILy, KOTOpas €CTh
MeXly U3MEpPEeHHEM (C TIOMOIIBI0O HEKOTOPOH €TUHHIIBI U3MEPEHHS) U,
B MPOTHUBOIOJIOKHOCTH 3TOMY, BO3MOXHOCTBIO 00OWTHCH 0€3 M3Mepe-
Huil. CoBceM He MaJieHbKas pa3HHIA, a HACKOJIBKO OHAa BEJIMKA — WJI-
JIIOCTPUPYIOT JBE COOTBETCTBYIONINE TEOPEMBI.

Ms1 He MOKeM Tpearnoarath, 9YTo BHE3EMHBIE )KUTEIH MPOIUIN MO TOH ke
camoil Hamieil y3koil mopoxke. be3 GpopMyIHpoBaHUS ONpeAeNeHHH CKaxy, 4To
«IIPOYHBIE» YaCTH MaTEeMAaTHKU BHYILIAIOT, 8 Yel10M, JOBEPHE, €CIIU 1103a00TUTHCS O
KOPPEKTHOW HICHTH(UKAIMU TEX CTOPOH PEATbHOCTH, KOTOPHIE COOTBETCTBYIOT
TakoH MaTeMaTHKe (BMECTE C aKKypaTHBIM KOHTPOJIEM HESBHBIX MPEAIIOII0KEHUH,
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MPUHATON 00LIEeH CTPYKTYPBI U MIPOBEPKOM €€ MPUTOJHOCTH B aHAJOTUYHBIX CHTY-
arusx), ¥ 9TO «XPYIKHE» YaCTH MaTEMAaTHKHU SIBISIFOTCS OECIONE3HBIMU ISl Hac,
Kak Obuta Oecrione3Ha it GU3NKOB Hies dhupa, U XOpoIIo, YTO OHA MpeIaHa 3a-
OBeHnIo!

Opmurt ckasan: «Mbl — CIIyTH, a He TOCIoa MaTeMaTukmy. 51 4acTo 3asBisiT
obpaTHOe: «MBI — X03s5€Ba MaTEMATHKH, & HE CIIyTH, H MOXXEM JIEJIaTh TO, YTO XO-
Tum». [lo mpaBae roBopsi, s, BO3MOXKHO, MOJPA3yMEBal0 HEUTO CPEIHEE MEXIY
STHMH IBYMS YTBEP)KACHHUAMH. MHOTIa MBI BEIOMBI MaTeMaTHKOM, WHOTIAA KOH-
TponupyeM ec. BHE3eMHbIC KUTEIH OKaXYTCSA B TAKOH )K€ CUTYallUH, TTOCKOJIBKY
OHH XHBYT B (PM3MYECKOM MHPE TOTO K€ CaMOro THIIa, YTO W MbL. W eciu MBI
MPENONOKHM, YTO OHU B COCTOSIHUH YCTAHOBUTH PaJMOKOHTAKT C HAMH, TO, MO-
jlarafo, 9r0 WX «IpOYHas», IMoje3Has MaTreMaTHka OyJeT WMETh 3HaYHTEIbHOE
CXOJCTBO C Haleil. «XpyHKue» ke pa3ienbl MOTYT CHIIBHO OTiHYaThes. KTo 3Ha-
eT, 3a00TAT JIW UX BCE HalIM OaHaJbHBIC TEOPEMbI M BOOOIE 3HAKOMBI JIM OHH C
HHUMH.

MO’KHO 3a7aThCsl BOIPOCOM, BEpHA JIM B HX MaTeMaTHKe 3HAMEHHUTAs Teope-
Ma @epma. CremyeT OTMETUTh, YTO TeopeMa ObLla JOKa3aHa Ha OCHOBE HAIIUX
MOCTYJIATOB, OTPEIETIEHHH U CII0CO00B PacCyKIEHHs, OJJHAKO HEOOXOAUMO yUH-
TBHIBaTh TO, YTO BHE3EMHBIC YKUTEIHN MOTYT UMETh CBOC MHEHHE O TOM, YTO SIBIISICT-
¢S 0Ka3aTelIbCTBOM, a YTO — HET, U JaXKe TO, KAKHE BBICKA3bIBAHUS SBJIAIOTCS 3Ha-
YUMBIMH ]I HUX, a4 KaKUC — J1d Hac.

Teopema depma HE MOKET UMETH JPYroro CMbICIA JUIsl MHOIUIA-
HETSH, 3TO AJIEMEHTAPHBIH KOMOWHATOPHBIN CMBICIL.

IIpexnae 4yeM BO3pakaTh TOMY, YTO s OTCEKAK) CIMIIKOM OOJIBIIYIO 4YacThb
BbICIIE MaTeMaTHKH, IOBTOPIO €Ille OJHO 3aMEYaHHe, KOTOPOE YacTO BBHICKA3bI-
Baj. Eciau OBl KTO-TO BOIIEN B MOH KaOHMHET, YTOOBI MOKa3aTh MHE, YTO HHTeE-
rpanbHasi TeopeMa Ko siBisieTcs J105KHOHU, g Obl CHIIBHO 3aMHTEPECOBAJCS, HO B
HUTOTrC IMPCIIIOKUIT 6])1 IMOUCKATh APYTUEC NOMYILICHHSA, IIPU KOTOPBIX OHaA CTajla 6]:1
HCTHHHOM, TIOCKOJIBKY 51 «3HAI0», YTO OHA SIBJISETCS «HMCTHHHOW»; OHA CIHIIKOM
HEo0X0MMa B HEKOTOPBIX MOJENAX (Tak ke, Kak elle TOJIbKo Teopema [ 'puHa),
4T0OBI HEe OBITh HCTHHHOM, TaK Kak 00ecreyrBaeT NOTeHINAIBbHYIO0 (QyHKIMIO BEK-
TOPHBIX MOJICH U sIBIIsETCS 0a30it pabOThI HA KOMIUICKCHBIX IEPEMEHHBIX. . .

B muratoHOBCKOM Mupe, B KOTOPOM, KaK MHOTHE JyMAaroT, IIPONKMCaHa Mare-
MaTHKa, HCCIIE0BATENb «OTKPBIBAET» TEOPEMBI, KOTOpHIC, MO-BUAUMOMY, ObUIN
TaMm cpa3y ke mocie bombmoro B3psiBa. IIpoTuBONONOKHAA TOYKA 3pEHUS — A
«TBOPIO» PE3yJIbTaT, KOTJAa €ro Haxoxy. Eciu s monbITaroch MpoaHaTU3UpOBaTh
TO, YTO YYBCTBYIO, OTOPOCHB BCSKHE TPEXyOekICHUs, TO, MHE KaXeTcs, MOXKHO
CKa3aTh, YTO €CJIM PE3YJIbTAT BaXKEH, TO €CTh OLIYIIEHME, YTO s €ro HaIlell, HO
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€cIM e OH OKa3bIBaeTcs cKopee OaHANBHBIM, TO A ero coszgan! Hudero Hemp3s
CKa3aTh O JaJIeKoH IMIaHeTe.

Ha 3emie MaTeMaTHKH, B OCHOBHOM, OTHAIOT cede OTUeT, YTO IUIATOHH3M
HEBO3MOXKHO 3aLMTHTh JIOTHYECKH, U, TEM HE MEHee, MPUMBIKAIOT K HEMY 10 TeX
HOp, MOKa UX HE MPOCAT OTBETUTH, YTO TAKOE MATEMATHKa, U TOIJa OHH COCKajb-
3bIBAIOT B HANlPaBJIEHUU OoJiee 3alIUTUMON MO3UILMH U YTBEPXKIAIOT, 4YTO MaTeMa-
THKa — IIycTas Mrpa CUMBOJOB 0€3 BCSAKOrO BHYTpPEeHHero cmbicia ... C apyroi
CTOPOHBI, U UM Ha JaleKod IIaHeTe Takke OyAeT HeoOXoauMo (HHAHCHPOBaHHE
JUI IPOAOJDKEHHUS paboT U, O BO3MOXKHOCTHU, JUIi pa3BUTUs. borock, uTO OHM
CTOJIKHYTCS C TIOXOXXHMMH Ha HAIM JIOTMYECKUMH NPoOjIeMaMH B MOMBITKAX ONpe-
JIEIIUTh, YTO K€ Takoe MaTeMaTuka. OJHAKO TaM, KaK U 3/1eCb, MaTeMaTHKa 00s13a-
TEJILHO JOJDKHA OBITH YeM-TO OOJIBIIUM, Ye€M MPOCTasi MAHHUITYJISIIUS CUMBOJIAMH
6€e3 cMbICIa, €CIM OHA JOJKHA JaTh BO3MOXKHOCTB JUISL CBSI3U IIOCPEICTBOM PaaUo-
BOJIH, TIPEIYCMOTPEHHBIX YpaBHEHHAMH MakcBemia; cka3aTbh 4To-To Oosee mos3u-
TUBHOE — TPYAHOE JIEIIO.

BosBpamienne OypOakuCTCKON TeMBI TT0 IOBOAY METaHUil OT Iuia-
TOHH3MA K (hopManu3My 3acily>KHBAaeT 3aBEPIIAIONIETO KOMMEHTApUSI.
Takune xoneOaHust BCTPEYArOTCs, 9TO TPaB/ia, HO OHU SIBIISIOTCS HE YeT-
KOW IIPOrpaMMOM, a CKOpEee CIIOKHBIM IICUXOJOTHYECKUM COCTOSIHUEM,
" JIBUXCHUEC, KAXKCTCA, UACT MMCHHO B HAIIPABJIICHUH, ITPOTUBOIIOIOXK-
HOM TOMY, KOTOpoe Obuto ykazaHo BypOaku. MaTemaTHK, KOTODBIH
Pa3MBILIISIET O CBOEH HayKe, OOBIYHO MMEET OPUTHHAIIBHBIC HJICH (eCIN
HUMeeT), TeCHBIM 00pa30oM CBsi3aHHBIE C ero paboTol M 4acTO HEMOHST-
HBIE JUIS TIOCTOPOHHUX. Ero exenHeBHBIH X1€0 — 3TO CUMBOJIBI, U EMY
NPUBBIYHO UMETH JEJI0 C HUMHU U C BO3MOXKHOCTSIMH, KOTOPBIE OHH J1a-
IOT. BepOHTHO, TO, 9YTO CBsA3aHO C MaHI/IHyHHHHeﬁ CHUMBOJIaMH, ABJISICTCA
HE OKOHYATCJIbHBIM HpI/I6e)KI/IHIGM, a TICPBbBIM crocooom BbIpa’XCHUA
o0mux oIeHOK MaTeMaTHKH. Ecnmu 3areM MaremMaTuk HOABepraeTcs
«JIOMPOCY € MPHUCTPACTHEM», TO MOXKET JIETKO PacTepsThCsl OT BOIpPOca
0 cMmbicie. Oto Tema ¢uiocodekas, U 03 SBHON IOJCKA3KU H3BHE
TPYAHO OXMAATh, YTO CMBICT caM MO cebe MpeACTaBIsIeT Mpodiemy,
MIOCKOJIBKY OH BCErJia €CTh B TOM, 4YTO roBOpHTCS. Ecim maremaTHk
MPUXOJUT B 3aMeIIaTeIbcTBO OT MPOOJIEMBI CMBICHA, TO OH IMyTraercs,
MyTaeTcsi U, BEPOSATHO, PSUETCs 32 BHYLIAIONINN JOBEpUE peallu3M, He
HpeCTaBiIss cebe 10 KOHIA MOCIIEACTBHI 3TOTO IIara.
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Jaxarouerue

Yurarenb K 3TOMY MOMEHTY, BEPOSITHO, IIPECHIIIEH M HEKOTOPHIM
00pa3oM CMyLIEH CTOJIb MHOT'OYHCIEHHBIMH TEMaMHU U QHI0cOPUIMU.
Kaxnas U3 HUX UCXOJUT M3 KAKOTO-TO OIMPEICICHHOTO acleKTa MaTe-
MaTHKH, W, TIOCKOJIbKY TaKMX acleKTOB Ype3BbIYafHO MHOTO, (HIIOCO-
(bur pa3sMHOXKAIOTCSI, IEPECEKAIOTCS, HAKIIAIBIBAIOTCS OJIHA Ha JIPYTYIO.
M5I ke He yCIenu paccMOTPETh MX BCE; K IPHUMEpy, HUUETo He CKa-
3a1u 00 3BOJIIOIIMOHUCTCKOMN IMOCTAHOBKE BOIPOCA.

Oro eme He Quirocockoe TeueHUe, a cMenas (WIH JETKOMBIC-
JICHHAs1) DKCTPAIOJSANUS TEPBBIX HEHPOPHU3UOIOTHUESCKUX pe3yiIbTa-
TOB, KOTOpPbIe MOJTBEPKIAIOT T'€HETHYECKOEe HACIICAOBaHHE DJIEMEH-
TapHBIX TIOHATHIT apudmeTnkn' . [Ipearaercs runoTesa’, 4To MaTeMa-
THYECKHE OOBEKTHI MOTJIN OBI SBISITHCS TEM, YTO OCTAJIOCH B Pe3yJIbTa-
Te orOopa (B JapBHHOBCKOM CMEICIIE) B TIPOIECCE MPHUCIIOCOOICHUSI.
EcrecTBenHBIl 0TOOP MOT OBITH (paKTOPOM (HUITOrEHETHUECKOTO Pa3BH-
THSL C LENBI0 00ECTIeYUTh TIOCTPOCHHE MO3TOM OIpEICICHHBIX BHYT-
PEHHUX TpEACTaBICHUN, 00IaJafoMX MPEHMYIECTBAMH B IJIAHE HX
MPUCTIOCOOJICHHOCTH K 3aKOHOMEPHOCTSIM MHUpa, KaK, K TIpUMepy, a3
npucriocoomcst st 3perns. [Ipobnema 3TuxX (3CKU3HBIX) HAOPOCKOB,
HE IOJIAIONINXCS MPOBEPKE, COCTOUT B TOM, YTO TIOKA OHM BBITJISIIAT
JMIIb CIEKYIALUSIMH C OTTEHKOM CKOpEe YpEe3MEPHON SBOIIOLHMOHHUCT-
CKOM TEJEOJIOTUH, YEM HAYKHU.

B HemaBHEM 7-M IIPEATIOKEHUN OKUBUTH (HIOCOPHIO MaTEeMaTH-
ku b. Tong (Bonnie Gold) cocraBuna cnucok 38 BOMpOCOB WM MPO-
671eM, pa3paboTKa KOTOPHIX MOIJIA ObI MHTEPECOBATh MATEMATHKOB'.
MHorue U3 HUX SBISIOTCS TPAAMIHOHHBIMHU U KacaloTCsl CyIIECTBOBA-
HUSI MaTeMaTHYECKHX OOBEKTOB, MPHUPOIBI MAaTEeMAaTHUECKOTO 3HAHUS,
€ro JOCTOBEPHOCTH W I'PaHMUII, POJH AOKA3aTEeIbCTBA M Pa3IMYHBIX BU-

' Cwm. S. Dehaene, The Number Sense, YK€ IIHT.
2 M., K npuMepy, L.A. Steen, in «Notices AMS», 47, 2000, n. 2, pp. 223-224.
3 B. Gold, What is the philosophy of mathematics and what should it be?, in
«The Mathematical Intelligencer», 16, 1994, n. 3, pp. 20-24.
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OB MHTYWUIIUHA WM IPYTUX UCTOYHUKOB 3HAHUS, TIEPEX0/Ia OT MEePBBIX
KOHKPETHBIX MPAaKTHUYECKUX OMBITOB K 00Jee MPOJBUHYTOMY 3HAHUIO,
BO3MOXHOHM IepecMaTpUBACMOCTH WM, HA00OPOT, MEPMAaHEHTHOCTH
MaTeMaTHYeCKUX PEe3yIbTaTOB U HX (PaTbCUPHUIMPYEMOCTH, CBSI3U C
€CTECTBEHHBIMU HayKaMH, pPOCTa MaTEMaTHYECKUX HJIeH, OIIOO0K, CBO-
0011 U HEOOXOAMMOCTH, M300PETEHUS U OTKPHITHA. MBI 3aTPOHYIH
MPAKTHYECKH BCE, KPOME SBHO BBIPAKEHHBIX COLMOJIOTHIECKHX, KK TO
OJTHOBPEMEHHBIE OTKPBITHS WM POJIb COTPYTHHYECTBA, MPOUCXOXK/IE-
HUE MpobiieM, MOTHBALIMKU JUISI UCCIIEOBAaHUM, HAIlMOHAIBHBIE Pa3iiu-
yusi. HexoTopsie BONpPOCH! HalpaBJi€HBI, MPEKIE BCEro, Ha ydacTue
MaTeMaTHKOB, Koraa 1’0y MpoCHUT OTBETHTh Ha BOMPOC, UTO OOIIEero
€CTh MEXKIy anreOpoii, aHaIM30M, TOIOJOTHEH U KOMOMHATOPUKON U
MOoYeMy BCE ITH JUCIUIUIMHBI KIACCU(UIIUPOBAHBI MO OJHUM U TEM
K€ Ha3BaHWEM (MaTeMaTHKa), U KaKOBO 3HAYEHHE TITyOOKHX CBS3eil
MEXIy pa3fenaMu, KOTOpble KaKyTcs BHEIIHE pa3iandHbiMA. K Bompo-
caMm I MaTeMaTUKOB OTHOCSTCSI U MCCIIEIOBAaHUE POJIM 3CTETHUECKUX
KpUTEPUEB M OKPYXKAIOIMIEH KyJIbTYpPHI, WCIOJIb30BAaHHE CHMBOJIOB U
OTIpeAIeTICHU WM JIEMM KaK COKpAaIIeHWH TO0Ka3aTeNbCTB, 3HAUCHHUE
000011IeHSI, OTHOIICHHSI MEXIY MaTeMaTUKOW MUCBMEHHOW W YCTHOM,
Wi HeOPMATBHOM, a TaKKe CTHIIb M3JIOKEHUs. Peub uuer o npuria-
IIEHUN K TEJIIOMY CHEKTPY pa3HOOOpPa3HBIX MCCIICIOBaHUH, MPUYEM He
00s13aTeNFHO CBA3aHHBIX JIPYT C IPYTOM HIIM CXOISIIUXCS K OJHOM 00-
et nenu. bosplryro 4acTh U3 HUX MOTYT BBIIOJHUTH JIMILb MaTeMa-
THKH, IPYTUE UCCIEIOBAHMS JTyUIlle IPOBOINUTh B COTPYHUYIECTBE.

B xozxe m3noxeHns ObLTH MPOIUTHPOBAHBI MHOTHE MAaTeMAaTHKH.
Te, KOTOpBIE OTHOCATCS K KOTOPTE YYEHBIX KOHIA JIEBATHAALIATOTO U
Havana (10 Cepe[MHbI) JBAJNATOTO BEKa, SBISUIMCH OJHUMH U3 CaMBIX
BEJIMKUX MaTEeMaTHKOB CBOEro BpeMeHw. Jlyumme dumocodun marema-
THKH CBS3aHBI C UX UMEHAMH U ujesMu. 3 HbIHE 3paBCTBYIONINX Ma-
TEMAaTHKOB, HMCIOIUX HJICH, KOTOPBIE 3aCIYKUBAIOT 00CYKIACHHUS, ObI-
JU TIPOLIMTHUPOBAHBI KPYITHBIE yUeHBbIE, HO BCE XK€ HE MOJ00HOrO Ka-
mopa. Ceifgyac OOJBITHE CIIEIMATUCTHI B 00JACTH MaTEMAaTHKH, €CIIH
BBICKA3BIBAIOTCS, CKJIOHSIIOTCS K TOBTOPEHHIO YK€ IMPOU3HECECHHBIX
(dpa3 wim TpaAUIMOHHKIX MONI0KeHU. OHM He UMEIOT BPEMEHH, HO, TI0
CyTH, HE UIMEIOT TOTO MHTepeca, KoTopbrit umenn Jenexkunn, [ misoepr,
Beiins, [lyankape, bpayap, ['€nens, pon Heiiman, Byp6aku. OueBuaHo,
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MBI HAXOJUMCSI B HEKOTOPOH (Da3e MaTeMaTHKH, KOTOpas HE CTUMYIIH-
pyeT BHUMAaHWS WU 03a00YCHHOCTH CHEIHAIMCTOB 10 TIOBOY MPOWC-
XOJSIIET0, KOTOpasi, HECMOTPSI HA KOMIIBIOTEP, HE SBJISIETCA PEBOJIIO-
IIMOHHBIM TIEPUOJIOM, W B HEW HE UyBCTBYETCS HEOOXOAUMOCTH 0Opa-
TUTKCS K prtocodhun.

Kak MBI JOJOKHBI OIICHHTB TOTJIA BCIO Ty pabOTy MBICIIH, KOTOpas
MPOJIOJIKAET METAaThCAd U 3aKpYYUBATHCS BOKPYI TallHBl CyTH MaTeMa-
TUKH, U COKPOBHIIA JESITEIHHOCTH pa3ymMa M MPOHULIATEIIBHOCTH, KO-
TOPBIC OCTAIOTCS OOMJIBHBIMU B XOJI€ TAKUX Pa3MBIIIICHUAN?

[IpaBmiibHBIM TIOXOOM ISt PHIIOCODUU MATEMATHKH SIBIISETCS
He «ceiiuac s BaM OOBICHIO», @ «YTO MbI ITOHSIH.

B »ti mocnegHue cTO OATHACCAT JIET MBI MOHSJIM MHOTHC BEIIH
Onmaromapsi pmiocoun MaTeMaTUKU U MCCIICJIOBAHUSAM €€ OCHOBaHUI.
[Ipexxne Bcero, MOHSJIM OAMH METAa-ypOK, YTO MOHATH HE O3HAYAET
HalTH HEKUIl acleKT W HEeKWW pelaronivii, OCHOBOMOJAralInil Bbl-
BOJl. MBI IOHSITH, YTO, HAIPOTHUB, HE CYMIECTBYET HUYETO TOJ0OHOTO.

Cpenr TOJOXKUTENBHBIX YPOKOB MBI TOHsUIH, Onmaromaps [leme-
KUHJY ¥ JIOTUIIM3MY, YTO MOXXHO OINpPEAEIUTh HaTypalbHbIe YUCIa: Mo~
BTOPCHHE CIICAOBAHMS NaeT OTACIBHBIC YWCIIA, HO abCcTpakTHas uies
WTEpalnM, KOTOpas MO3BOJSAET HAM CKa3aTbh, YTO BCE OHU MMEIOTCS B
pacTlopsKeHUH, TIOMUMO €€ YTBEPXKICHHS MOXeT OBITh OIpelleNieHa,
€CJIM TIPUHUMACTCS TIOHATHE OeCKOHEeUHOCTH. Beero nuib ¢To JIeT To-
My Ha3aJ MaTeEMaTUKU COMHEBAJIUCh B TOM, MOYKHO JIM C IOMOILBIO OJI-
HOTO EIWHCTBEHHOTO MBICIUTEIHHOTO aKTa IMONYyYNUTh OECKOHEYHEIE
3aKJIIOUEHUS, KOTOPbIE YCTAHABIMBAIOT PE3YyJIbTAT JIJII BCEX HATypajb-
HBIX YHUCEN, U CIpPAIIUBaIU ceOs, HY’)KHO JH MPUIYMBIBATh JTUOO OT-
OpocuTh OHATHE OECKOHEUHBIX JI0KA3aTEIbCTB.

M5 TOHSUTH TakXke, Oyraromapsi JIOTUKE, 9TO HATypalbHBIC YHCIIA
HE NOAIat0TCA onpeneneHuto. [IoHsuM, YTo ONpenenuTh He 3HAUUT Tie-
PEBECTH YTO-TO B IUIOCKOCTH OOBEKTHBHOTO CYIIIECTBOBAHUS, HE 3HA-
yuT BblcTynuTh Co3parenemM. Ho 3T0 3HauUT MOATOTOBUTH BO3MOXK-
HOCTb OTHOUIEHHUM, KOTOPHIE 3aBUCAT OT JIOTMKH, KOTOPYIO IIpearoa-
racTcs HCIIOJL30BaTh JJIs BBIBOJA CJICACTBUM. MBI 3HaeM JCHCTBU-
TEJILHO BCE MO MOBOJAY BO3MOXXHOCTEH, KOTOPBIE NAIOT PAa3IUYHbIC TH-
TbI JIOTUKU TIEPBOTO UJIM BBICIIUX MOPSIIKOB, WU HEKJIACCUYECKHUX.
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Mp&1 noHsTH, Oi1aroaps IeIyKTHBU3MY, 4TO TaKOE TeopeMa, U Kak
MPUMEHSIETCA aKcuoMaTtnueckuid meton. IloHsm, 4TO IEeyKTUBHBIN
BBIBOJI €CTh HEKas (hopMayibHas CTPYKTypa, KOTOPYIO MOXKHO 3aIpo-
rpaMMUPOBATh B MaIlIMHE JJIS BHIMIOJIHEHHUS, U YTO MAalIMHBI MOTYT BBI-
TIOJTHATH JTOKa3aTenbcTBa. [IoHSIM, YTO Takoe CTPYKTypa, M 9TO Marte-
MaTHKa M3y4aeT CTPYKTYPhl U CTAaHOBHUTCA BCE 0OJiee 4eM-TO, UTO HE
SIBIIIETCS] HAYKOH O YuncIe.

B uTore MBI MOHSIN JBE WM TPU JCHCTBUTEIHHO Ba)KHBIC BEITH
0 maremaTHke ((pparMeHTapHO, MOXKET OBITh, M, KTO-TO MOT OBbI CKa-
3aTh, 3amo3nano). Jla, morpeboBanoch Bpems IJisi BCErO 3TOro, HO, C
IIPYTOW CTOPOHBI, CKOJILKO BPEMEHH MOTPeOOBaIoCh, YTOOBI YBHIEThH
SILTHIICH B HEOE?

HocTikeHus norunusma, IeAyKTUBU3MA, CTPYKTYpanu3Ma, JIOTH-
KH SIBIISTIOTCSI OOTaTCTBOM 3HAHWH O MaTeMaTHKe, KOTOPblE HMEIOT He-
pexosIiee 3HaUCHIEe, HUKOTAa He OYAyT OMOPOYCHEI M JIOKHBI OBITh
MPUHATH BCEMH, HE JOJDKHBI CTaTh MOBOJOM (DUIOCOPCKUX CIIOpPOB.
CoBcem He 00s3aTeIbHO MPUHUMATH (PHIIOCOGUIO, KOTOPask COMPOBOXK-
Jlaja uX OTKPBITHE, YTOOBI IPU3HATH 3HAUCHHE dTUX PE3YILTATOB.

K coxanennro, Kor/ila TOBOPHUTCSI, YTO MBI YTO-TO MOHSUIH, 3TO HE
03HAYyaeT, YTO MOHSIM Bce. MHOrAa B MOJEMUKE MPOJIOJDKAIOT OTPH-
nath oueBuaHbIe QakThl. K mpumepy, x.-K. Pora mpokomMmeHnTHpOBaI
TeopeMy Jle3apra, KoTopas BBIIAEISETCA CBOEH LIEHTPAJIbHOW POJIbIO U3
MUPHAJIOB TPOYUX 3a0BITHIX PE3YJIbTATOB MPOCKTHBHONH T'€OMETPHH,
CIIPaBEeIMBO OTMETHUB, YTO €€ BaXKHOCTh 3aCITy’KEHHA, IIOCKOJIbKY «OHa
OTKpBIJIa HOBBIE TOPU30HTHI BO3MOXKHOCTEH, KOTOPBIC CBSI3BIBAIOT aJl-
re0py W IeOMETpHI0 HEOXXHJaHHBIM oOpazom». [locne yero He cmor
OTKa3aThCs OT MOMBITKH AHTHAKCHOMATHYECKOro BhImaa’:

TO, YTO aKCUOMATHUYECKOC IMPEACTABICHUC HeKOTOpOfI MaTeMaTHYEeCKON Te-
MBI CKpbleaem, s TIOHUMaHUA MaTEMAaTUKHA HEC MEHEEC 3HAaYMMO, Y€M TO, YTO aK-
CUOMATHYCCKOC MPEACTABICHUC npemeyayem PaCKpPLITh.

IpaBma sxe COCTOUT B TOM, 4TO TeopeMa Jle3apra 3aHMMaeT TO Me-
CTO, KOTOPOE 3aHHUMAET, MOTOMY, YTO CTAJH MOHSATHBI €€ dKBUBAICHT-

* Iuruposano Ph.J. Davis, The Education of a Mathematician, yxe 1uT.,
p. 66.
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HOCTH C TIOTPY’KaeMOCTBIO INIOCKOCTH B TIPOCTPAHCTBO, €€ CBSI3U C MPO-
CTPAaHCTBEHHBIMU aKCMOMaMH, ¢ BO3MOKHOCTBIO TPEACTaBUTh ad(huH-
HYIO TUIOCKOCTh TEJIOM, ¢ TeopeMmoi Ilackans 1 KOMMyTaTUBHBIM 3aKO-
HOM YMHOXEHHS, a BCE 3TO 003aHO aKCMOMATHYECKUM HCCIIEOBaHH-
sm Tunsbepra B Grundlagen der Geometrie® 1899 rona®. 3aGsBats —
3TO MPOCTO.

Crout npenocrepeys, 9YTO BCE TO, YTO OBLIO MOHATO, MOYKET OKa-
3aThCs 3a0BITO, MPEXKIE BCETO, €CIH ATO HE MPENOJIAETCs, eCIIH dTOMY
0TAaeTcsa JOJKHOE CIOBaMHM, a IIOTOM HE MOATOTABIUBACTCS U HE CHA-
psKaeTcs NI Mepefadyd MOCHEAYIOIMIMM MOKOJICHUSM WM, YTO €Ile
XYK€, €CIIU MPOJIOJIKATCS OCCIIONHBIE UICOIOrHYecKue cropbl. Het
HAKAKOW TapaHTHH TICPMAaHEHTHOCTH. J[OCTaTOYHO BCIOMHHTH, Ha
CKOJIb OOJIBITIOE BpeMs ObLTa 3a0bITa SMIUpHIEcKas HHAYKIHS Dijepa,
MOTOMY YTO, €CTECTBEHHO, BCE 3aHUMAIIMCh IPYyTUM. DWjep He ObLI
MOTEPSH IEJIMKOM, MBI €ro BoccTaHOBUIM. Ho He Bcerma Oyner mpowuc-
XOJIUTh TaK, Kak B mepuoj MpayHoro CpeqHEBEKOBbs, U HE BCETIa
npuayT apadbl, 4TOOBI MOMOYb HaM. Eciii mpaBaa To, 4To TPyJIHO cTe-
PETh BCE CIIEIBI KAKOTO-TO MHTEIICKTYIBHOTO JOCTHXEHUS, TO TIPaB-
ITOH SBJISIETCS TaKXKE W TO, UTO «OOJBINAs JEPEBHS MPEICTABIIAET CO-
00¥i OMacHOCTh U3-32 CBOSH YHU(DMKAIIUU M OTCYTCTBHS SKOJIOTHUECKUX
HUUI AJIs1 COXPaHEHUS! COKPOBHIL] IIPOILIOTO.

Eme MHOrOo€, KOHEYHO, HY’KHO MOHATh. ['opsiueil TeMou, HO, Ka-
JKETCsl, JUIIb [IOTOMY, YTO OHAa Celyac cTajga aKTyaJlbHOM H3-3a KOM-
MBIOTEpa, SABISICTCS, 0€3 COMHEHHS, COOTHOIICHUE MEXIy ajJTrOphTMa-
MH U JOKa3aTeIhCTBAMHU W COOTHOIICHUE WX C TPETHUM IEHTPATLHBIM
MOMEHTOM MaTeMAaTHKH, KaKOBBIM SIBIIIETCS TBOPUYECKUH aKT OIpeie-
JeHusl. AJITOPUTMBI U JOKA3aTEIbCTBA OTICISIIOTCS OT MOHITHH, Mpea-
CTaBJICHHBIX OMPEJCICHUSIMU, HO UMEHHO MOCJEIHUE, HAKaIIUBAsCh,
YTBEPKAAIOT U JICTAI0T UX pa00TOCIIOCOOHBIMHU MOCIISIMHU.

Tor akr, 9TO BBIYHCIEHHE M JOTHYECKUI BBIBOJ| SBISIOTCS OJI-
HUM M TeM e B a0CTPaKTHBIX MOJIENSX, MPEICTABICHHBIX (OpMalib-
HBIMH CHCTEMaMH, HE TOBOPHUT HHYETO (3TO KaK 3asiBUTh, YTO BCAKAs

* Pyc. nepeBon, Hanpumep, [ um6epm J]. OcHoBanus reometpuu. Ilep. ¢
Hem. M.—JI.: OT'3, 1948 (npum. nepeBo4nKa).
® Cm. J.C. Webb, Mechanism, Mentalism and Metamathematics, Dordrecht,
Reidel, 1980, pp. 88-111.
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nHpopmarus cBomutes kK 0 u 1). Jpyroit mpumep: obsi3aTenpHOE CO-
MPOBOX/IEHHE AJITOPUTMOB COOTBETCTBYIOIIUMH JI0KA3aTeIbCTBAMH HX
KOPPEKTHOCTH HJIM, HA00OPOT, W3BJICUCHUE AITOPUTMOB M3 KOHCTPYK-
TUBUCTCKUX JIOKa3aTeNLCTB. DTO MHTEPECHBIE PE3yNbTaThl M MPOLEIY-
peL, HO (akT ocraeTcs (paxToM (BcmoMHUM ButreHmreiiHa) — ¢ TOUKH
3pEeHHUs ICUXOJIOTUH, IPAKTUKHU, KYJIbTYpPbl, aHTPOIIOJIOT UM JA0Ka3aTeIb-
CTBO U BBIUMCIICHUE TPEACTABISAIOT COOOH JIBE pa3iuyHbIe JeATeIbHO-
CTH, KOTOpBIC, OJTHAKO, 00513aTEIHHO U HEOTBPATHMO CIIMBAIOTCSL.

C npyro#i CcTOpOHBI, BO3MOXKHO, YTO 3Ta MpobieMa BMECTO TOTO,
9TOOBI OKa3aThCs B LEHTpe (Priocockoro BHUMAHMS, UCUC3HET, Kak
TOTO JKEJNAIOT MHOTHE, TE€, KTO CYHTAeT JIOKAa3aTelIbCTBO MOPAIbHO
ycTapeBlIel BEIIbI0 BMECTE CO BCEM TEM, YTO MMEET JIETO C S3bIKOM.
Huuero Henb3st mpeaBUIETH 3apaHee.

dunocodust MaTeMaTHKU OYAET ONpeNeAThCS NCCIECJOBAHNUAMU 1
pe3yJbTaTaMi MAaTEMaTHKH, & OHW HENpeJICKa3yeMbl, TaKe €CIH YyiKe
ceifuac m3BecTHHL. HempeackazyeMbIM SIBISICTCS TPOILECC UX KOHIICH-
Tpaluy B HEKYI0 KPUTHYECKYIO MacCy, B YIapHBIHA KyJaK, KOTOPBIH T0-
POXIIAaeT CABHT B HEKOTOPOM HAIPABICHUU. 3a MOCJIEHHUE JIBa CTOJIE-
THS, KAK MOXKHO 3aMETHTh, PHIOCO(PUS MaTEMATHKKU CHOPMUPOBAIACH,
CBOE0OPa3HBIM M HETIPEIBUIECHHBIM CO CTOPOHBI puiocoduu oOpazom,
COOBITHSAMH, TIPOUCXOTUBIINMHA B MaTeMaTHKE.

B Toii yacTh, Tae nznararoTcs GUIOCOPUH MaTEMaTHKH, OYEBU]I-
HOW albTEpHATUBOW NPEACTABICHUIO PA3JIMYHBIX TEYEHUH MOT OBl
OBITh BapHaHT, MPOCICKUBAIOIINNA XPOHOJOTHIECKOE Pa3BUTHE, KOTO-
PBIF MBI PACCMATPUBAIN U OTKJIOHHIIY JIUIIb TOTOMY, YTO OH CIIUIIKOM
CJIO’KEH U UMeeT 0OJIBIIO0E KOJIUYECTBO MeperuIeTaroIuXcs CBs3eH, Ko-
TOpbIe HEOOXOAMMO OTCIEOUTh. BHYTpHM HEKOTOpBHIX (uiI0coPpCcKux
HaNpaBJICHA WCTOPUYECKAs COCTABISIONIAS BHJHA IIOJ OIpEJesieH-
HBIM YIJIOM 3peHus. Her ocHOBaHWS NPHHUMATH AanpHOpPHO, YTO
YMEHBIIIEHHE YHCIa TOYEK 3pPEHUs 0 OYEeHb HEOOJBIIOrO KOJIMYECTBa
MO3BOJIMIIO OBl YCTAaHOBWUTH CyTh Jena. HaoOopoT, B3risa ¢ omHOM
JIMIL TOYKU 3PEHUS] HEU30E)KHO OYJIET YIPOIIEHHBIM, TIOTEpsieT B TO-
3HABaTEJILHOM COAEP)KaHWM U Cpa3y CTaHET HICOJOoTH4YeckuM. B ciy-
yae Qurocouu MaTeMaTHKH TOCIETHUX JIByX CTOJIETHH KpaTKoe HC-
TOPUYECKOE H3JIOKEHHE IPEJCTABISIETCS MPHOIU3UTENHLHO CIEIyIO-
M.
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JeBsiTHauaThlii BEK NPEAbSIBUJ MaTeMaTHKE JpaMaTHYEeCKyIO
Mpo0JieMy OTACICHHUS OT (PU3UUECKOr0 MUPA, HEOOXOJUMOCTh Palluo-
HAJILHOTO OIpEJeNiCHHs BCEX MaTeMaTHUECKMX MOHSATHH W, MPEKIe
BCEr0, KOHTHHYYMa, OTKPBITHE MHTPUTH aKCHOMAaTHYECKOTO METO/A M
MPUKITIOYEHHS] OECKOHEYHOCTH, TTOPOKACHHBIE AHAIN30M U (PopMaib-
HBIM TIpeACTaBIeHUEM ero (yHKUUH. 3aech jexar KOPHHU JIOTUIH3MA H
TEOPUH MHOKECTB, HOBOW JIOTMKH, MporpaMmsl ['mibbepra, AeayKTH-
BH3Ma M CTpyKTypamn3ma. M3 Bcex KpU3WCOB (MPPalMOHAIHHOCTH,
OECKOHEYHO Mallble, PAJbl) MAaTEMATHKH BCETlla BHIXOJMIIH, pa3pemias
TPYAHOCTH TpW MOMOIIM HOBOW MaTeMaTHKH. B maHHOM ciyyae mpo-
M30IIJIO TO e camoe (airedpanveckue CTPYKTYpPHI, TEOPHS MHOXKECTB,
TEOpHs BBIYMCIMMOCTH), HO B 3TOM KpPH3HCE, KOTOPBIA OBLI MpeuMy-
HIECTBEHHO KPU3MCOM OCHOBaHMM, ObLTa mprobpereHa Takke OonbLias
MYZPOCTb OTHOCHTEIBHO CAMOTO CII0c00a CyIIeCTBOBAHMS MaTEMAaTHKH
CO BCEMH JIOCTHXXCHHUAMH, O KOTOPBIX T'OBOPUJIIOCH U KOTOPBIC HE
JIOJDKHBI paccMaTpUBAThCS 0053aTeNbHO MPUBOISAIIUMHI K €JHHOO0pa3-
HOMY TIPE/ICTAaBICHHIO MaTeMaTWKU. WIuTio3uu o CyIIecTBOBaHUH
OKOHYATEIbHBIX OCHOBAHNHN MaTEMATHKHU OBLIN IIOTEPAHBI ITO JOPOTreE.

BO3MO)KHO, MaT€MaTuKa HE HYXIACTCA B OCHOBAaHHAX WM HEC
MOJUIS)KUT OOOCHOBAHHWIO, HO 3HAYMTENBHOE Pa3BUTHE aOCTPaKTHOM
MaTeMaTHKH KOHIA JICBSITHAIIATOr0 M Hadaja JBaJIIaTOr0 CTOJETHS
(pyHKIMOHATIBHBIE TPOCTPAHCTBA, TEOMETPHUYECKHE MHOT000pasmus,
TOTOJIOTHSI) TPeOOBAJIO CHCTEMaTH3alMK WM HOBOM OpraHu3aluy, KO-
TOpas He MOrjia OBbITh OOeclieyeHa TEOpHeil MHOXKECTB, XOTS OHa M
MIPUHAMAIACh B KadecTBE Oa3MCHOM TEOpHH.

Teopus MHOXKECTB TIpeiarana yao0HBIA U aeKBATHBIA S3BIK, HO
TaMm, TJEe OHAa IOKa3blBala, KaKMM 00pa3oM J000oe MaTeMaTHYecKoe
MOHSATHE, JII00ast CTPYKTYpa ONpeessieTcsl Ha ee s3bIKe, OHa COBepIIaa
aKT PeIyKIMOHU3MA, YTO HE COOTBETCTBOBAIO MOTPEOHOCTSIM MaTema-
TuKOB. OHH, YBUEB TEOPETUKO-MHOKECTBEHHBIE ONpPEACICHUSI CBOUX
TBOPEHH, HE y3HaBalIuW HMX Oosiee, KaKk XYyJIOKHHK HE y3HAaeT CBOM
KpacKH CPEe/IH JUTUH BOITH, KOTOPbIe 00YCIIOBINBAIOT IIBETA.

Opranuzanys Bcero HOBOro marepuana Oblia BelmosHeHa bypoa-
Ku K cepeauHe cronerus. CoOrllacoBaHHOE M3JI0KEHHE MaTeMaTHKH,
ocymiecTBieHHOe bypbOaku, OBUTIO TOIE3HBIM, KOPPEKTHBIM, TITyOOKHM,
HO 3TO OBLIO YIOpSIOUEHHE CBEPXY, HEKOE YHUHIUpYIoIee 00beIu-
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HEeHUE HanOoJiee OOMUX TOHATHH M UX COWICHCHHH B COOTBETCTBYIO-
HIMX pa3Jienax.

Takue 4pe3BbIYaiHO OOIIHME MOHATHS HE BCTPEYAIOTCS B ITOCTPOC-
HUU CHHU3Y, B PEalbHOM Pa3BUTUM TEOPUI M B UX CTAHIAPTHBIX H3JIO-
KEHUAX, HATIPUMED, IS CHEITHAINCTOB, 3aHUMAIOIINXCS TTPUKITATHBI-
MU 3agadamMu. O0beIUHEHUE TIOHATUH, 3apOXKIAIOIINXCS B PA3IMYHBIX
paszenax, B OJHO oOIlee SBISAETCS HEOTHhEMIIEMON M Ba)KHOW YaCTHIO
pPa3BUTHS MaTEeMaTHYECKUX TEOPHiA, HO BCCOONTHOCTH MOJDKHA OBITH
MyHKTOM Ha3HAYCHUS ¥ HE MOXKET OBbITh IYHKTOM OTIHPABJICHHS.

CoBepieHCTBO OypOaKHCTCKONW KOHCTPYKIHMH YCHIIMIIO, OJHAKO,
WCKYIIIeHUE paboTaTh HaJ HAACTPOMKaMu (WM BHYTPH) dTOTO HEECTe-
CTBEHHO OTPOMHOTO, COWICHEHHOTO U CaMOJIOCTATOYHOTO a0CTPAKTHO-
rO MOCTPOCHUS, KaK €CJIM OBl CYIIECTBOBAJIO TOJLKO OHO, a HE Peallb-
HBII MUp, KaK IPUPOJHBII, TaK U YEITOBEUECKUM.

OT 3TOr0 MOSIBMIIOCH HECKOJIBKO HEpEealbHOE MPEACTaBICHUE O
MaTeMaTuke, OyJATO Obl JKUBYINEH B HEKOTOPOU IJIATOHOBCKOMW THIIE-
pypanun. OHO Ha HECKOIBKO JECATHIETHI (ITOYTH JUIS JIBYX TOKOJIE-
HUW) OTIPENIETIIIO BEKTOP UCCIICAOBAHUN U MIPETIOIABAHNE MAaTECMATHKH
Ha BCEX YPOBHSIX.

Il1aTtoHOBCKMIA MHUp — 3TO, BCE XKE, HE YEIOBEUECKUH MUp. B mo-
CJIEHEM HMCTOPHS, KOTOpasi pa3BUBAJIACh B pe3yibTaTe NEUCTBUIA KOH-
KPETHBIX JIIOJICH, TPUHOCUIIA, MEXIY TEM, HOBBIE OTKPHITHS U HOBBIC
BUJIBI JICATEIHLHOCTH (B TO K€ BPEMs HE OTBEPraJuCh U TPAJAUIIMOHHEIC,
K IIPUMeEPY, CBSA3aHHBIC C PUINIECKUMHU UCCIICIOBAHUSIMHU).

HccnenoBanmsi, KOTOPBIE CTATd BO3MOXHBI OJjlarojapsi KOMITBIO-
TepaM (WK OBbLIHM MOPOXKICHBI MU ), 00CCIICUHUIN PACI[BET MATEMATHKH
npo0 W OMHUOOK, MPEINONOKEHUH U IKCIepuMeHTOB. KoMmmbroTeph
BO3BPATHIIN BEIYUCICHUS TaKXKe U B alNreOpy, Tie OHU ObUIA OCTAaBJICHBI
Y TJIe PEAIOYTeHHS ObLTU C/ICTaHbI B MOJIb3Y (HEOOXOIUMBIX U TIOJIE3-
HBIX ) a0CTpaKIUH.

B ToT )€ camplil mepro O BIUSHUEM COLUUAIBHBIX MEPUIICTUN
POXKIAINCH WK YKPEIUTSTUCH HOBBIC HAYYHBIC TEMATHKH U UCCIIECAOBA-
HUS, KOTOpPbIE BOBJIEKAIM MAaTEMAaTUKy WIH YCKOPSUIM Pa3BUTHUE €€ HO-
BEIX pa3JieNioB (UCCIeIOBaHUE OTEpalnid, CTATUCTHKA WA YKOHOMHYE-
CKHIEC TIPWIIOKEHHS ). DTO MPOUCXOIIIIO 32 CUET UMITYJIhCa, TPUIaHHOTO
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B TOM YHUCIIE ¥ UMH (TIOMHUMO BO3JICHCTBUS CO CTOPOHBI KOMITLIOTEPHBIX
HayK) KOMOWHATOpHOU MaTeMaTuKe C KOHCUHBIMH BETMIHMHAMH.

®unocoduss MaTeMaTUKH OTpearupoBaja, MEePeHecs] MaTeMaTHKY
U3 pa3yMa WIH U3 TUIEPYPAHUU B MHUP, HO YK€ HE B IPUPOAHBIH, a B
genoBedecknii. KoHeIl cToneTnst yBueN MmosBiIeHNE psiia pa3HOOOPa3HbIX
TEHICHLNH, KOTOpble MOXHO ObUIO OBl HAa3BaTh TYMAaHUTAPHBIMU U KOTO-
pble uMenu Obl B KauecTBe OOIIEro 3HaMeHaTe sl XKeJlaHUe pacCMaTpHUBaTh
MaTeMaTHUKy KaK OJIMH U3 BHJIOB YEIIOBEUECKOH JEeATEIIbHOCTH HACTOIb-
KO, HACKOJIBKO 10J00Has (hOpMyJia MOXKET YTO-TO O3HAYATh.

BhUI0 yxke ymoMsHyTO mpemioxkenue Yaiinaepa (Wilder) pac-
CMaTpHUBaTh MAaTEeMaTHKY KaK KyJIbTYpHYIO cucteMy. [ToHATHSIMH, TIO]-
XOAALIMMU JUTSl M3YYCHUS KyJIbTYPHBIX CHCTEM, SIBIISIIOTCS, K IIPUMEDY,
TIOHATHS HANPSHKCHUS, KOHCOJHMIALMHW, NIABICHUS BHEUIHEH Cpembl.
VYaiinnep chopMynpoBai HECKOJIBKO 3aKOHOB 3BOJIIOLHH, KacaOIINX-
Csl TIPUHSTHS HOBOHM KOHIIENIINHU, €€ 3aKpeIUICHHs, PacipOoCTPaHCHHUS
WIN W30JSIIMU, POJIM MPOOJEeM M PelICHU, MPOSBICHUS HAPYIICHHS
HETIPEPBIBHOCTH, ()EHOMEHA AaHTULHUIALUN 1 MHOXXECTBEHHBIX OTKPbI-
THH M MHOTOT'O JJPyroro, MbITAsCh OXBATHUTh BCE ACHEKTHI BaXKHBIX SIB-
JICHWH B UCTOPHU MaTEMaTHKH.

CounanbHblli KOHCTPYKTHBU3M Xepia (M gpyrue emie Oonee He-
TepIMMBbIe TEOPHH') BUIUT OOBEKTHBHOCTH (B TOM UHCJIE H 3aKOHOB
MPUPOABI) KaK MHTEPUOPHU3ALHNIO HABSI3aHHBIX OOMIECTBOM KOHBEHIIWH.
CeMHOTHKa paccMaTpUBaeT MaTeMaTHKy KaK 4acTh 0oOIIel esTeabHo-
CTH 110 CO3JJaHUIO U UCIIOJIb30BAHUIO CUMBOJIOB. DMIIUPHU3M B KauecCTBE
MpOrpaMMHOTO MaHH(ecTa BBIIBHTACT IOJBEPKEHHOCTh OLIMOKaM,
BPEMEHHBII XapakTep W MepecMaTpuBaeMOCTh BCeX 3HAHHM, MPHOOpe-
TEHHBIX KOHEYHBIMHU CYIIECTBAMH, KAKOBBIMH SIBIISIIOTCS JIFOTH.

Bce aTH TeHpeHIMU CTpEMSTCS CrIIQJNTh U CBECTH K HYIIO CIie-
MUPUIHOCTh MaTEMATUKU KaK B KYJIbTYPHBIX M COLUAIBHBIX CUCTEMaX
TUNA JEHEXHBIX CHCTEM WJIM MpaBa, TaK U B MPAKTHKE MHAYKTHBHOTO

" R.L. Wilder, Mathematics as a Cultural System, yxe 1ur.
$ Kpome comuonoros cunbHO# nporpamMmel, k npumMepy, cM. P. Ernest, Social
Constructivism as a Philosophy of Mathematics, New York, NY State Univ. Press.,
1998. Xepun u3naraeT cBO¥l colManbHbIA KOHCTPYKTHBH3M B Che cos’é la ma-
tematica, davvero, yxe IHT.
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nccienoBanus. s Toro 4ToObl MpoAenaTh 3TO, BCE BBIHYXIEHBI OT-
pHUIIaTh POJIb U CaMO MOHATHE JOKa3aTeNbCTBA, M1 OHHU CUACTIIUBHI Jie-
nath 910°. OGBEKTaM MPHAACTCS TOT XKe CaMblil CTATYC, KOTOpbIi MMe-
0T J1I00BIE IPYTUE MBICIIHU, AOKA3aTeIbCTBAM — CTAaTyC MPOCTHIX Pas3ro-
BOpPOB, OONTOBHM WM puTOopuKHU. [loueMy Torjga Matemaruka, OTIHYa-
IOIasiCsl OT MOJUTUKH, HE YeJIoBeYHa?

HenonsitHO, 4TO0 Memiaer yBHIETh TO, YTO MaTeMaTHKa CO3JaHa
CyIIECTBaMH, KOTOPhIE HECMOTpPS Ha TO, YTO OHHW OTPaHWYEHBI U TMO/I-
YHHEHBI YCIOBHOCTSIM W TPaBUJIaM COBMECTHOW >KH3HM, B COCTOSTHHU
pa3BHUBaTh HHTEIJIEKTYAJIbHYIO JEATEIBHOCTb, IMPENLyCMAaTPHBAIOIIYIO
9JIEMEHTHI THIA CXeM M patterns, KOTOpbIE TIOKa3aJld ceOsl MOJIe3HBIMHI
JUTSL TIO3HAHUSI MUpa W KOTOpBIE HE SIBJISIFOTCS HU MaTepUAIbHBIMH, HU
3arnevyarieHHbIMU B MaT€pPUM, HU YHUCTHIM COLIMAIBHBIM COTJIAIICHUEM.
K cemeiictBy 3TuX (hopManbHBIX NPOAYKTOB INPHHAAJIEKAT IOKa3a-
TEJIbCTBA, MMOCKOJBKY 3TO JIMHIBUCTHYECKUE CXEMbI OTHOIICHHH MEXKIY
cxemamu. Co BpeMeH ApHCTOTENs] W3BECTHO, YTO JIIOJU MOTYT y3Ha-
BaTh M MCIIONIb30BATh JIMHIBUCTHYECKHE (GopMbl. VIHTEpecHBIM ¢ (uito-
CcO(CKOW TOYKH 3PEHHSI SBIIACTCS BOMPOC, KaK BO3ZMOXKHO, NP HAIIEM
MO3HABaTEIbHOM OCHAIlEHHH, HE CTPOUTH W IpoJaBaTh KaK 3KBUBa-
JICHTHbIE MAaT€MaTHKE 3allyTaHHbIE NMOCTPOMKH, OTKYJla UCUE3U JO0Ka-
3aTeNIbCTBA.

bes npusHaHus 10Ka3aTenbCcTB U, KPOME TOTO, B IEJIOM, YHUBEP-
CaJIbHOTO, BHEBPEMEHHOT0, TPAHCKYJIBTYPHOTO XapakTepa MaTeMaTHKH
BpsI 1 3TU QHII0COGUH MPOCYILECTBYIOT IOJTO (IIOCKOJIBKY CHIOMH-
HyTHas MOJa NpOIAeT) WIM CEephe3HO 3aBIAJCIOT MaTeMaTHKaMHU.
Hapneemcs B 3ToM He OBITH TNIOXUMU IIpOpokaMu. EnnHCTBEHHOE TIpe-
CKa3aHHe, KOTOPOE MOKHO CIEJIaTh MIOMUMO IPEJCKa3aHus, Kacarolle-
rocsi Kpaxa JIIOOBIX TpEACKa3aHWH, COCTOMT B TOM, YTO HUKOTJA HE
CTOUT TMO/JIaBaThHCS NMEPUOANUECKH MOSBISIOMIEMYCS] HCKYIIEHHIO CUH-
TaTh, YTO HACTYNWJI KOHEI UCTOpUH. braropasyMHo, cleqoBaTelIbHO,
HazesAThCs, YTO KAaKOW-HUOYIb yXKe CYILECTBYIOIIMI aKTHBHBIA Qep-
MEHT TPUHECET MOCIEAYIONINM ITOKOJIEHUSIM HOBbIE M HEOKHIaHHbIE
MOBOJBI JUIsl YAUBIICHUS M BO3MOXHOCTU (HrII10cOPCKOil pabOTHI.

'K npumepy, Ipaect (Ernest) npu momorun oOpaieHust K FTepMEHEBTHKE.
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