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Munckozo eocyoapcmeennozo 8bicuie2o paouomexHUuecKo20 Kouneoxca

®UJTOCOPCKUE UMIIIMKALIMU PE3YJbTATOB I'E IEJISA
O HEIIOJIHOTE MATEMATHUKH

Cmamusi nocesujena Gunocopcro-memoodonocsuueckomy ananusy 20ee6CKux pesyibmamos 0 npuHyu-
NUANLHOU HENOIHOMe AKCUOMAMUSUPOBAHHO20 MAMeMamuiecko2o 3Hanus. B maxom konmexcme meopemy I é-
0elisi 0 HenoIHome 8 PuUIOCOPuUU MAMEMAMUKU MOICHO GNOIHE 3ACTYAHCEHHO CHUMAMb BAdCHEliel Meopemoll
meopuu nosuanusi. Tpaduyuonnvlil 632130 Ha 060CHOBAKUE Yiice He pabomaem 8 CO8PEMEHHOU MameMamuKe,
umo, 8 YacmHocmu, Y6eOUmenbHO NOOMBEPHCOAEMCst 2E0e1e6CKOU He308ePUIEHHOCIbIO AKCUOMATNUYECKUX CUC-
mem. Ilosmomy unocouss nocmeédenesckoii mameMamury OPUEHMUPYEMC HA OMKPbIMUE HOBbIX CNOCO008
KOMMYHUKQYUY 3HAHULL, 4 MAKdce PEKOHCMPYKYUIO n00X0008 K 000CHOBAHUIO HA OCHO8e Qurocoghcko-mame-
MamuyecKux uHmepnpemayutl HenpoOMuUEOPeUUSOCMU U NOTHOMDBL.

Beenenue

[IpuHIMIIUATBEHBIN BOPOC MPOOIEeMBbl 00OCHOBAHUS COBPEMEHHON MaTeMaTHKH: CY-
HIECTBYIOT JIU B MaTeMaTHKEe OKOHYATENIbHbIE JoKa3aTenbcTBa? Hekoropeie ¢punocodsl mare-
MaTHKU MPEIIOoJIaratoT, YTO COAepKaTeIbHbIE JOKA3aTeNbCTBA TOJIBKO TMIOTETUYHBI. bosee
TOr0, (hOpMaNbHBIC JOKA3aTEIbCTBA, XOTSI U MOTYT OBITH CAMH MO ce0e BIIOJIHE HAJICKHBIMH,
TOKE SABIIAIOTCS TUIIOTETUYHBIMHU, TaK KaK MOTYT MPOTHUBOPEUUTH HE(HOPMATBLHBIM TEOPUSM,
BBICTYIIAIONINM B Ka4eCTBE MHTYUTHUBHON OCHOBBI (hOpMATM30BAaHHON Teopuu. B cuiry 3Toro
dunocodckoe 3HaueHHE TeopeMbl [ €aerns 0 HEMOIHOTE JOBOJIBHO TPYIHO MEPEOLICHUTH B pe-
IIEHUH MPOOJIEMBI 0O0OCHOBAHUS MAaTEMaTHUECKOM HAa/EKHOCTH U CTporoctu. OCHOBHOMW ¢u-
nocockuii cmbich pesyabTaToB Kypra ['€aenst cocTout B TOM, 4TO MBIIIJIEHHE YeTOBEKa 00-
rade JMOOBIX €ro JeAYKTUBHBIX (JOPM U UTO HENb3sl, OCHOBLIBASCH Ha (hOpPMaIbHOW JIOTHKE,
CMOJIEJIMPOBATh UCKYCCTBEHHBIN MHTEIUIEKT. B cBs3u ¢ mpoOieMoii HCKyCCTBEHHOTO MHTEI-
JIEKTA YEJIOBEYECKOE MBIIUIEHUE COMOCTABISAETCS C BOSMOXKHOCTSMU KOMITBIOTEPHOTO aHAJIU-
3a, HO IMOCKOJIbKY CaMU KOMIIBIOTEPHI SIBJSIOTCS MPOAYKTOM UYEJIOBEUECKOM JeSTeIbHOCTH,
TO QyHIAMEHTATBFHOE pa3INdne MEXIy BO3MOKHOCTSIMH «TBOPIA» M €0 «TBOPEHUS OT4YA-
CTHU XapaKTepu3yeTcs Teopemoit ['€nens o HenmoaHoTe.

OTOT pe3yJabTaT COCTOMT B TOM, YTO JuIsd apudmeTuku [leaHO CTposTCS Hepa3pemu-
MbI€ TPEAJIOKEHHS, B CUIIy YErO €ro Ha3bIBaIOT TEOPEMOH O HEMOoJHOTE (POpMaIbHON apud-
meTukH [leaHO HaTypajdbHBIX 4Hcel. B cBs3u ¢ 3TUM npuxoauTcs: GUIOCOPCKU aHATU3UPO-
BaTh MPHUPOJY MPOCTEHUIINX MAaTEMaTHYECKUX OOBEKTOB, TOUHEE, KAK OHH OTKPBIBAIOTCS Ma-
TEMAaTHKaMHU U BXOJST B MUP TIOBCEIHEBHOTO OmNbITa. Tak, HampuMep, HEKOTOPbIe GHIOCO(BI
MAaTEMATUKHU CHUTAXOT, YTO MBICJIb KypTa FéI[CJ'DI O MaTEMaTU4YCCKUX O6’beKTaX B IJIATOHUCT-
CKOM JyXe TaK e 3aKOHHA, KaK ¥ MBICITb O CYIIIECTBOBaHHH (PU3UIECKHX 00BEKTOB. [loaTOoMy
B YKa3aHHOM KOHTEKcTe [€menss MOXKHO OXapakTepu30BaTh KaK yOEKICHHOTO TUIATOHHCTA,
Jake ecii Obl OH U COMHEBAJICSI B a0COIOTHOCTH CYIIECTBOBAHMS BCEX MBICIMMBIX MaTeMa-
TUYECKUX KOHCTPYKIMH. Bo3HHKaIoOIee MPU STOM METOI0JIOTHYECKOE 3aTPyHEHUE B CYyIIIe-
CTBOBaHUHM MAaTEMAaTUYCCKHX OOBEKTOB CBS3aHO C TEM, YTO IMOHSTHS HENMPOTHBOPEUYUBOCTHU
U MOJIHOTBI UCIIOJIB3YIOTCA U IJId XapaKTCPHUCTHUKU MBINUICHUA YCJIOBCKA. B IICfICTBHTeJIBHOC-
a1 ['€nenp mokasan, 4To COBPEMEHHAsi MaTeMaThKa — 3TO HE MPOW3BOJIbHBIC HECHCTEMHBIC
MCTOHOJIOTUYCCKUC TTOUCKH, ONPCACIIACMBIC B OCHOBHOM IMPUXOTBIO MATCMATHUKOB, @ HCUYTO
a0COJTIOTHOE, KOTOPOE HE M300peTaeTcs, a OTKPHIBACTCS.

Hanpumep, psa HaTypajdbHBIX YHCEN, CYHIECTBYIOIIMI KaK aKTyallbHO OECKOHEuHOe
MHOXECTBO B MHUPE IJIATOHOBCKUX HJICH, OTHOBPEMEHHO MPUCYTCTBYET IIE-TO €IIe U B TIOHH-
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MaeMOM HaMH MUpe, Jiefiasi OKpY>KaloIIyIo IeHCTBUTEIBHOCTh O0Jiee TOCTYMHOM i Hac. Ta-
Kasi MUPOBO33pEHYECKasi TOUKa 3peHus Oblia cymiecTBeHHa u i ['€nens, HO HE MeHee Cy-
IIECTBEHHOH OHa SBJISIETCS B HOBOM MOAX0J€e K IpoOieme o0ocHOBaHUS MareMaTtuku. C To4-
KU 3pECHUSI COBPEMEHHOW TEOPUH TMO3HAHMS MCTOPHYECKAs SBOJIONUS MAaTEMAaTHUKH, TPEICTa-
BIIAIONIAsE COOOM aKCMOMAaTH3alMI0 MaTEMaTHIECKUX TCOPHUHl, BKIIFOUACT B C€0s IKCILTHMKALIUIO
OCHOBaHUM, Ha KOTOPbIE MaTEMAaTUK OMHUpaAETCsl (HACKOJIBKO 3TO BO3MOXKHO) B CBOEH pabore,
HO OH JIOJDKEH IIOMHHUTH O TOM, YTO MPUHATOE UM OCHOBaHME HE 3aLIMIICHO OT «TéIeIHaHC-
KOTO CKenTuim3Ma». M3 Jormyeckux pesynbraToB ['€nemns ciemyer, 4To MOHSITHE MaTeMaTH-
YEeCKOM UCTUHBI HE MOXKET OBITh 3aKJIIOYEHO HH B OJIHY M3 (DOPMaJbHBIX cucTeM. «B Tepmu-
Hojnornu Kanra ¢unocodust ananmm3upyeT MOHATHS, a MaTeMaTHUKa uxX co3faet. [ énenp uckain
coelMHEeHus TaM, rae KaHT Buien TonpKo pasnuuue. A UMEHHO, JUIsl OJJHOM M TOW e 3a/1auu
MHOTIa BO3MOJKHBI JIBA AIbTEPHATHUBHBIX PEIICHUS: JTU00 MPUMEHNTH PHIOCO(CKUI aHAIN3 U
IPOCTYIO MAaTEMATHUKY, JIHOO MCIIOIb30BaTh H30IIPEHHBIC MM TOHKHE ocTpoeHus» [1, c. 177].
Baxwneiimee ycimoBue, mpu KOTOPOM ObLIa JT0Ka3zaHa Teopema ['€nens o HemoIHOTe, COCTOUT
B HEMIPOTUBOPEUYMUBOCTH CUCTEMBI aKCHOM MaTeMaTH4YecKoi TeopuH. I €xenpb mokasai, 4ro J10-
Ka3aTh HEMPOTHBOPEYMBOCTH CUCTEMBI aKCHOM B paMKaX CaMOW CHCTEMBI HENb3s, T.€. yTBEp-
KJICHHE O HEITPOTUBOPEUUBOCTH CaMO IO ceOe SIBISETCS HePa3peIINMbIM.

[lo cymecTBy BOIPOC MIET O TOM, SIBIISIOTCS JIM JaHHbIE aOCTPaKTHBIC MOHATHUS Xa-
PAKTEPUCTHKAMHU PEANFHOTO MBIIUICHUS W B KaKOW CTENICHH OHHM SIBIISIOTCS CTaHIApTHBIMU
HOPMaMH YeJIOBEYECKOTO MBIIUICHHSI. AOCTPaKTHbIE MaTEeMAaTUYECKHE MOHATHUS OTPaXaroT,
no ['énemto, HEeKOTOpbIE acTeKThl OOBEKTUBHON PEaJIbHOCTH, HO, BOOOIIE TOBOPSI, HHBIE, YeM
TE, YTO JAIOTCS MOCPEICTBOM OIIyIneHui. Ho B crity HEZOCTaTOYHOM OINpeneIeHHOCTH KpH-
TEpUEB PAIlMOHATBHOCTH 3TH HIeH [ €nens He MONyYMIIn JOJDKHOTO NMPHU3HAHHS B KauecTBE
METOAOJIOTHYECKH 3HAYUMBIX JUII OOOCHOBAHHUSI MaTEMATHUKH, TIOCKOJIBKY OHU HE TTO3BOJISIOT
JlayKe PElINTh KaKue WMEHHO W3 OYEBHIHBIX aKCHOM TEOPUU MHOKECTB CIIEAYET HPUHSATH
B Ka4eCTBE HETOCPEIACTBEHHO UCTHHHBIX. HE00X0IMMOo Takke MpenocTepeydb OT U3JHIITHE pa-
JIMKaJIbHOTO MCTOJIKOBAaHUS pe3ysbTara [ €nens, MOCKOIbKY TaKOi MOAXOJ UCXOJUT U3 OIIH-
OOYHOI0 JIOMYIICHHUS, YTO TeopeMbl ['€nenss UCTHHHBI U BCeX (DOpMaNbHBIX BBIPAKCHUIA,
KOTOpBIE MOTYT OBITh MCTOJIKOBaHBI B Ka4eCTBE YTBEP)KICHUI O HENPOTHBOPEUYHUBOCTH TEO-
pun. [loatomy nocratouno ybemutenbHas (UIOCO(PCKO-METOMOIOTHYECKAs TporpamMma 00-
OCHOBaHHs COBPEMEHHOW MaTeMaTUKU HE MOXKET OBITh MOCTPOEHA B paMKax YIPOLIEHHOH
Teopun mo3HaHus. [locTosHHBIN ¢(unocodckuii nHTEpec K Teopemam [ €xenst oOycioBieH
ele u TeM, YTO HeoOXOIUMOCTh U 3(PPEeKTUBHOCTH MaTEMaTHYECKOTO 3HAHHS MOJITBEPKIa-
IOT: OHU TOBOPST HEUTO METOOJIOTHUECKH BAYKHOE O TpeJiesiaX BOZMOKHOCTEH abCTpaKkTHOTO
MBIIIICHUS 4YenoBeka. V3BectHo, uto He Kypr ['énenp m3o0pen mareMaTudeckyro JIOTHKY,
HO OH CBOMMH HCCIJIEJOBAHUSIMH TITyOOKO U3MEHHII COJIepKaHue 3Toi Hayku. Tak, Harpumep,
['énenp mokasain, 4TO €CIM AOCTaTOYHO Ooratasi (popMaibHas CUCTeMa HEMPOTHBOPEUUBA, TO
B Heil 00513aTeIbHO UMEIOTCS (POPMYIIBI, KOTOPBIE HCTHHHBI, HO HE SIBIISTIOTCS I0Ka3yEMbBIMH.

Ho Tak 1 y>x He00X0IMMO HaM 3HATh BCe UCTUHBI? VICTHHHOCTH TEOPEMBI — ATO JIUIIb
YacTh 3HAHUS, COJEPIKAIIErocss B €€ JI0KAa3aTeNbCTBE. 3araJlouHOE HECOOTBETCTBHE €CTe-
CTBEHHOH M (OpPMaNbHOW JIOTMK OTPaK€HO B HECOOTBETCTBUHM MEXKIY IMOHATHEM «HCTHH-
HOCTB» U MOHATHEM «JIOKa3yeMOCTb». Y IUBUTEIHFHO U TO, YTO Ja)Ke CIIOCOOBI pacCy KIeHUN
['énenst, ucronbp3yeMble UM B JOKAa3aTeIbCTBE, M0-BUANMOMY, HEBO3MOKHO ONUCATh B paMKax
dopmanbHbix cucreM. OCHOBHAsI IPHYMHA 3TOTO COCTOUT B ToM, 4To ['€nens uexoamn u3 du-
JTOCO(CKOTO JIOMYIICHNUS, YTO YEIOBEYSCKHI MHTEIUICKT «CXBATHIBAET» a0CTPAKTHBIC Kade-
CTBa MaTEeMaTHYECKUX O0BEKTOB, HE CBOAMMBIC K HX KOHKPETHBIM CBOWCTBAM, 4TO CO3/1aeT B
HalleM CO3HAHUHM OCOObIe OTHOIICHHS MEXIY 4YeJIOBEKOM M PeaJbHOCTHIO. B CBSA3M ¢ 3TUM
OTMETHM cliefiyloliee BaxxHoe HabmoneHnue ¢unocopa matemaruku B.B. Ienmmesa: «Tec-
HOE TIepeIUIeTeHNE MaTeMaTHIECKUX M PUIOCOPCKUX MOTHBOB B paccyxaeHusax ['énens npu-
BOJIUT €r0 K MHTEPECHOMY BBIBOZY. ECii MBI JOoCTHUTaeM JOCTATOYHOI ICHOCTH B (riocoduu
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MaTeMaTHKH, Toraa (guiaocodckure BHIBOJbI IPUOOPETYT CTATyC MaTeMaTHYECKH OIpe/eleH-
HBIX yTBepXkAeHUU. Jlpyrumu cioBamu, ¢puiaocopusi MaTEMaTUKHU JOJKHA CTaTh YacThIO ca-
MO MaTeMaTUuKH, IpuoOpeTas OnpeAeIeHHOCTb, U B TO )K€ BpeMs Tepsis XapakTep cOOCTBEH-
HO ¢unmocodekmit» [2, ¢. 20-21]. Ho Ttakas Matemarndeckasi ONpeaesieHHOCTh TPOTHBOPEUYHT
CYLIHOCTH (PUIOCOPCKON apryMeHTalMu ¢ €€ OTHOCUTENIbHOW CBOOO0/I0I M HeomnpeaeIeHHO-
CTBIO. DTO, CKOpEe BCET0, POMAaHTHYECKHA B3TJISIT HA IOBOJIBHO CIIOKHYIO CUTYAIHIo, a boiee
PEATMCTUYHBIN B3IJIs1 MpernonaraeT HeoOX0IUMOCTh TITyOOKOTO NMOHMMAaHUSI TOTO, KaKHM
00pa3oM cMBbICI BbIpakaeTcsi B (popManbHBIX cucTeMax. Metofoaoruueckas 3Ha4UUMOCTb pe-
3yabTaToB ['€1€1s COCTOUT B TOM, 4TO OH IOKa3all, KaK IpU MPUHITHHA ONPEIEICHHBIX MEp
MPEIOCTOPOKHOCTH MOKHO M3BECTHBIE NTAPAIOKChI PEBPATUTh B HEPA3PELLIUMBIE MPEIIONKE-
HUs. B nefcTBUTENBHOCTH, KaK CUMTAIOT HEKOTOPbIE (PUI0co(bl MaTEMaTHKH, UCCIEIOBAHUS
['€nens ObLIM UL YACTHIO AOJITHUX MOMCKOB, MPEANPUHATHIX MaTEMaTUKAaMU B HAJIEXK /1€ BbI-
SCHUTB, YTO K€ TAKOE JOKA3aTEIbCTBO.

dunocodcekre GOpMyITHPOBKH Pe3ynbTaToB [ €1ems1 MOTYT co3AaTh HEKOTOPYIO ITyTa-
HMIly B UX IPaBUIbHOM IMOHMMAaHUM U3-3a TOTO, YTO JIOKA3aTeIbCTBO Ui (HiIoco(poB-HEMa-
TEMAaTHUKOB SIBJISICTCS BECbMa MPHUOJIM3UTENBHBIM MOHSATHEM. {7151 TIpodeccnoHaNbHBIX MaTe-
MaTHKOB J0KAa3aTeJIbCTBA SIBISAIOTCS TAaKOBBIMM JIMIIb BHYTPH OIPEIECICHHBIX KECTKUX CH-
cteM. B pabGote ['énenst Takoi KeCTKON cUCTEMOM, K KOTOPO COOCTBEHHO OTHOCHUTCS CIIOBO
«J10Ka3aTeIbCTBOY, SABISAETCS (YHIAMEHTAIbHBIA TPYJ AHIVIMHCKUX JIOTMKOB M (puiocodos
beprpana Paccena u Ansdpena Yaiitxena «Principia Mathematicay. [lepBas Teopema I'énerns
[0 CYLIECTBY YTBEP)KJA€T, UTO Kakas Obl HEMPOTUBOPEUMBAsL CUCTEMAa aKCHOM HHU HCHOJb30-
BaJlach, BCETIa HAlIyTCsl BOIPOCHI, HA KOTOPbIE MaTeMaTHKa HE CMOXET HAalTH OTBET, T.€. MOJI-
HOTa HeocTxkuMa. Ho ecTh elle JONOIHUTENbHAS TPYAHOCTh B COBPEMEHHBIX (POpMaIbHbIX
cuctemax. Bropas teopema ['€nenst yTBepkaaeT, 4To MaTEMATUKH HUKOI/Ia HE CMOTYT OBbITh
yBEpEHbI B TOM, YTO UX BBIOOp aKCHOM HE MPHUBEJET K IPOTUBOPEUHIO, TOUHEE HETTPOTUBOPE-
YUBOCTb JIOCTATOYHO CHJIBHOM TEOPUH HUKOTJA HE MOKET ObITh JOKa3aHa BHYTPU HEE CaMOM.
dunocopamMu HayKu U MHTEpHpeTaTopamMu TeopeM ['€nens ymyckaeTcs MHOTA CleAyoliee
Ba)KHOE JIONOJIHEHHE. TpeboBaHNE HEMPOTUBOPEUUBOCTH CUCTEMbBI aKCHOM HE JIOJKHO BBI3bI-
BaTh NMPUHLUIHNAIBHBIX 3aTPYAHEHUH, TaK KaK 3TO €CTECTBEHHAas «IpUCKa3Ka», 6e3 KOTopon
BO3MOXHBI JIIOOBIE BBIBOJBL. B opmansHOM BapuanTe BTOpOi Teopemsl ['€nenst 0 HemoimHo-
TE€, KOTOPYIO ObUIO Obl MpaBUIIbHEE Ha3bIBaTh «TeopeMoi ['€nens o HEMPOTUBOPEUUBOCTHY,
yTBEPKIAeTCs, 4TO €ciii Ooraras CUCTeMa, BKIIouarolas apu(MeTuKy, HEIPOTHBOPEUNBA,
TO JIOKA3aTeIbCTBO ATOM HENPOTHBOPEYMBOCTH HE MOXKET ObITh JOCTMTHYTO B MeETasi3blKe
3TOH CHCTEMBI, JOITyCKAIOIIEM TPE/ICTAaBICHUE B apu(PMeTHIecKoM (popMain3me.

W3 Bropo# Teopemsl ['€nenst 0 HEMOMHOTE CIEAYET, YTO OKA3aTelbCTBO HENMPOTUBO-
PEUYUBOCTH HE MOXET OBITH (POPMATTU30BAHO. DTO TOBOPUT O HEOOXOJUMOCTH UCIIOJIH30BAHUS
JUISL 3THX Lesiell HOBBIX He(PMHUTHBIX METOJIOB, TO €CTh OIAThH MOSIBIISAETCS TeMa OECKOHEUHO-
ctu. Teopemsl ['€nenst yka3blBalOT HaM Ha TO, YTO HU OJIHA CHCTEMa aKCHOM HE MOXET OXBa-
TUTh BceX MCTHH. Teopema I'€nens mokasplBacT HE NPOCTO OIPAaHUYEHHOCTH JIOTMYECKHX
CPEICTB, OHA TOBOPHUT O KaKOM-TO ()YHAAMEHTAJILHOM CBOWCTBE MBIIIJICHUS, B TOM CMBICIIE,
YTO €CJIM MBI XOTHM YTO-TO IOHATh B MBILUIEHUN YEJIOBEKA, TO 3TO MOKHO ClI€JaTh HE BOIIPE-
ku Teopeme ['€nens, a 6narogaps eil. B cpene MmareMaTuKOB BIOJIHE €CTECTBEHHBIM BBITJISIIE-
70 yOexeHue, 4yTo i Jr00ro pasjiena MaTeMaTHKU MOYKHO yKa3aTh Ha0Op akcHoM, JJOCTa-
TOYHBIN JJTsI BBIBOAA BCEX MCTHHHBIX MPENIOKEHUH 3Toi Hayku. Pabota ['€nens nmoka3ana He-
COCTOATENBHOCTh TAKOT0 ITyOOKO yKOpeHHBILErocs npeacrasieHus. Uranesaackuit punocod
U JIoruk OBaHApo Aranuu numet: «[lo mHeHuto I'€nens, HeKOTOpble MaTEMaTUUYECKHUE CYXK-
JICHHs, KOTOPBIE HA CErofiHsd HEe MOTYT ObITh HHM J0Ka3aHbl, HU OIPOBEPIHYTHI, MOTYT U JIaXe
JIOJDKHBI CTaTh JOKa3yEeMBbIMHU WM ONPOBEPKUMBIMH TIOCIIE TOTO, KaK OyIyT HaiJIeHbl HOBBIC
aKCHOMBI, ITOJTyYEHHbIE B pe3yibTaTe Oosee INyOOKOro MNOHUMaHUs HalllUM UHTEIEKTOM CO-
OTBETCTBYIOIIUX MaTeMaTHIEeCKHX 00BEKTOBY [3, c. 41]. Ho x0Ts Takas MareMaTudeckas nes-
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TEIBHOCTH SIBISIETCS MpPaKTUYECKU BecbMa 3(()EeKTHUBHON, OHA BCE YK€ OCTaeTCs JHIIb (par-
MEHTOM TBOPUYECKOW NESATETHHOCTH M HE SIBISCTCS, HU (QHIOCOPCKUM, HI MAaTEeMAaTHIECKUM
000CHOBaHHEM.

@OyHIaMEHTATUCTCKOE HarpaBieHue GuIocohui MaTeMaTHKH HE TIPU3HAET 3TOTO Ma-
TemaTudeckoro (axra. [IpoBo3rimacus, 4To HEMPOTHBOPEUYUBOCTH JOHKHA HA CAMOM Jele J0-
Ka3bIBaThCS CPEJCTBAMHU MaTEMaTHUECKUX Teopul, ['€nenp mpoiaoxkui myTh K HOBOMY TE€Ope-
TUYECKOMY HampaBjieHHIO B (pumocoduu MaTeMaTUKU, IO OTHOIIEHUIO K KOTOPOMY CTapoe
MOHMMAaHNE HEMTPOTUBOPEUNUBOCTHU BBITJIAIENO CIMIIKOM HauBHBIM. [louemy, HECMOTps Ha TO,
YTO HEMPOTUBOPEUUBOCTH cucTeMbl Llepmerno — @penkens (0HOM U3 caMbIX PacIPOCTPAHEH-
HBIX aKCMOMAaTUK TEOPUH MHOXKECTB) JI0 CHUX IOp HE JOKa3aHa, MaTeMaTHKHU JI0BOJIBHO CIEp-
JKQHHO pEarupyroT Ha CTOJIb HEONPEEICHHOE MOJIOKEHUE, CII0OKUBLIEECS B TEOPUH, MPETEH-
Iyromei ObITh «pyHIaMEeHTOM» Bceld MaTeMaTuku? 37ech BOSMOXKHBI Pa3HbIE OTBETHI, OTIIH-
Yaronpecs MojaxXo/I0M K MpobieMe U UX apryMEeHTHPOBAHHOCTHIO. OHAKO YTO KacaeTcs Co-
BPEMEHHOI'O COCTOSIHUSI MaTEMATHKH, TO PACCyKJIEHUS O IPOTUBOPEUNBOCTH CUCTEM SIBIISIOT-
Csl MHOTJa JIOBOJIBHO OECILTOHBIMH, MOCKOJIBKY HU OAHA U3 (hOpMaJbHBIX CHUCTEM, ITUPOKO
UCIIOJIb3YEMBIX CErOJHS, HE HAaXOJUTCS IOJ CEPhE3HBIM IOJI03PEHHEM OKa3aThCs B UTOTrE
MIPOTUBOPEUYMBON. BaXXHOCTh TEOPETUKO-MHOKECTBEHHBIX MPOTHUBOPEUUN HHOTNA CUIIBHO
npeyBennueHa. [Ipobiiema B TOM, 4TO yriyOJIeHHbIE 3aHATUS MPO(deCcCUOHATBHBIX MaTeMaTH-
KOB «IPOJIBUHYTOI» OO0JAacThI0O 3HAHHWM MOPOXKAAIOT WHOTJA KOPBICTHYIO 3aHMHTEPECOBAH-
HOCTb U HEKEJaHHE paccMaTpuBaTh METOJOJOTMYECKUE albTepHAaTUBbI. COBpEeMEHHBIE IO-
UCKH JI0Ka3aTeNbCTBA HEMPOTUBOPEUNBOCTH MOTHBHUPYIOTCS MO-Pa3sHOMY U UMEIOT Ooliee ce-
pBE3HBIE LIENIM, YEM IPOCTO M30ekaHue MpoTuBopeunil. MoxkHO naxe ckaszatb, uro Kyprt ['é-
JIeNIb CBOMMU JIOTHYECKUMH U METOI0JIOTHUECKUMHU PE3yJIbTaTaMH O HEMIOJIHOTE U3MEHMIT (pu-
J0cockyto mpodsieMy 0OOCHOBAaHUSI COBPEMEHHOW MaTEMAaTHKH TEM, YTO T0-CBOEMY YTOY-
HUJI ee, 1aB el HOBYIO (punococko-MaTeMaTuuecKyto GOpMYIUPOBKY.

Ho uyto B mMaTemaruke O3Ha4yaeT CIOBO «HENPOTHUBOpeunBa»? HempoTuBOpedMBOCTH
CHUCTEMBI aKCHOM O3HA4aeT, YTO HE CYIIECTBYET TAKOr0 YTBEPKIAEHUsS, KOTOPOE B 3TOM CHUC-
TE€ME YHCTO JIOTMYECKUM ITyTEM BBIBOJMMO OJJHOBPEMEHHO C OTPHUIIAHMEM 3TOTO YTBEPXKJE-
Hus. [IpoTuBOpeUYnBBIE CUCTEMBI aKCHOM MAaTEMAaTHYE€CKU BPEAHBI, IOATOMY HX KEJIaTE€IbHO
HE BBOAWTH B MaTeMaTHYECKUI 000pOT, HO peallbHOCTh TaKOBa, YTO MPOTHBOPEYHBOCTH MO-
KET He Cpa3y BbIABUTHCSI. MaTeMaTHKH, 0€3yCIOBHO, XOTEIH Obl 3HAThH 3apaHee, YTO MPOTHU-
BOpEYalINe IpyT OPYyTy YTBEPXKACHUS He MosBsATCs. McdepnbiBatoniee 0ObsSICHEHHE IO STOH
npobiieMe, CKopee BCEro, HeBO3MOXKHO, HO HEKOTOPbIE KOCBEHHbBIE, IICUXOIOTUYECKU YOeau-
TeJbHbIE IPU3HAKU BCEXE CylIecTBYIOT. Kakoil MareMaTukaM MpoK B HENPOTHUBOPEUUBOCTHU
camoii o ce6e? [IpoTuBopeunBas cucrema Oblia ObI OECCMBICTICHHA, TaK KaK B HEil ObL1a ObI
BeIBOAMMA Jito0ast popmyia. [IpoTuBOpeune CTaBUT MO COMHEHHE TPEX/IE BCETO TONBKO T
MaTeMaTUYECKHE JOKA3aTelbCTBA, KOTOPhIE HEMOCPEACTBEHHO CBSI3aHbI C IPOTUBOPEUUBBIMU
noHATuAMHU. ['€neneBckue onpenenaeHus HEMPOTUBOPEYUBOCTH U JTOKA3aTENbCTBA MPU3HAHBI
Haubosee METOA0JIOTHYECKH €CTEeCTBEHHBIMH, HO €CJIH OMPEIEIUTh UX WHAYE, TO HEMPOTHBO-
pPEUYMBOCTh CHUCTEMBI MOXET OBITh JOKa3aHa B Hel camoill. Bo3mokHo, pe3ynbTaThl I'€nens
eI1e J0JIro Obl UTHOPUPOBATIUCH MATEMATHUECKUM COOOIIECTBOM, KaK HE UMEIOIINE OTHOIIIE-
HUS K ee pealbHbIM mpobiemam, eciu ObI [Tons KodH He mokoaedan 3Ty YyBEepeHHOCTh CBOUM
OKOHYATEJIbHBIM PE3yJIbTaTOM O HEPA3PEIIMMOCTA 3HAMEHUTOW KOHTUHYYM-TUIIOTE3bI B Tpa-
JTUIMOHHOM CUCTEME aKCMOM TeOopuu MHOXeCTB. B noruueckoit unrepnperauuu Kypra ['éne-
751 «KKOHTHHYYM-TIpoOiiema KaHnTopa 3akitodaercss B IpOCTOM BOIMPOCE: CKOJIBKO TOYEK HaXo-
JUTCSI Ha IPSIMOM JIMHUM B €BKJIMJIOBOM IPOCTPAHCTBE. ...KOHEUHO, 3TOT BONpOC MOT BO3HHU-
KHYTb, TOJIBKO TIOCJIE TOTO KaK TMOHATHE “ducia’” ObUIO pacmpocTpaHEeHO Ha 00JacTh OECKo-
HEYHBIX MHOXECTBY» [4, c. 163]. [ToaToMy eciu B3MIsIHYTh Ha TEAEIEBCKUM MOIX0]] UCTOpUYE-
CKH, T.€. C TOUKH 3pEHUsI HEPYHIAMEHTAIMCTCKOTO HAMpPaBJICHHSI, TO MOKHO MOHSThH €0 Or-
PaHUYEHHOCTh KOHTEKCTOM OIPEAEIEHHOI0 MT0IX0/1a M pAaCCMATPUBAEMBIX B TO BpeMs 3aJad.



Becnix Bpacykaea ynisepcimama. Cepwoia 1. @inacoghia. Ilanimanoecia. Cayvianocia —~ Ne 1/2015 25

PaGoter ['€nenst o Hepa3pemIMMOCTH BHECIH 3JIEMEHT COMHEHHUS M B BOMPOC O TOM,
paspemnMa i ipodiema depma, HO UCTUHHBIX (aHATUKOB BelMKoM Teopembl dDepma 31O
HUYYTh HE pa3zodapoBaio. [IpuHuunuaneHas TpyIHOCTh TeopeMbl depMma, a Takxke IPyrux
MaTEeMaTUYECKUX MPOOJIEeM COCTOMT B TOM, YTO PacCMaTpPHUBAEMOE MHOXKECTBO OOBEKTOB
(B IaHHOM CcITyyae HATypaJbHBIX YKcel) OECKOHEUHO, MO3TOMY MPOBEPUTH €r0 BCE LIETUKOM
HET JaXe MPUHIUITHATBLHON BO3MOXKHOCTH. OTHAKO MAaTEMaTUYECKOE JI0Ka3aTeIbCTBO MO3BO-
JSIET HaM eIMHBIM 00pa3oM 0003peTh BCE 3TO OECKOHEYHOE MHOXKECTBO U MOIYYUTh, €CIIU TI0-
Be3eT, TOYHBIH OoTBeT. [Ipobiema, BEpHO WM HEBEPHO HAa MHOXKECTBE HATYPAIbHBIX YHCEI
apudmernaeckoe yrBepikacaue Vx Vy Vz Vi ((x+1)"" + (1)) # (z+1)"", crosuta 6omee
350 net. Ota npobiieMa XOpoIIo U3BECTHA MO/ Ha3BaHUEM «BEJIMKOM TeopeMbl Depmay. Ma-
TEMATHUKHU JOBOJIBHO YAaCTO XPOHOMETPUPYIOT CBOE BPEMS HE CTOJIBKO KOHKPETHOM AAaTOM IMO-
JTy4YeHUS PElICHHs TOM WU MHOW MPOOJIeMbI, CKOJIBKO BPEMEHEM TOMCKA UICH TOTO pellie-
Hus. [lonck mokazarenbcTBa BEIUKON Teopembl Depma mocieHul U3 NpUMEPOB TAaKOTO PO-
na. Ha oObIYHOM MaTeMaTH4ecKoM si3bIke oHa GopMmymupyeTcs cienyrommm odpa3zom. Jloka-
3aTh, YTO ypaBHeHHe X' + )" =Z" mpu n > 2 HEe MUMEET PEUICHHUN B MOJOKUTEIbHBIX IETBIX
ymucinax. HecMoTps Ha TO, 4TO 3TO HEBEPOSITHO TpyAHAs 3a/1aya, ee (POpMYyJIUPOBKA TOHATHA
T000My MIKOJIBHUKY. [IpuMeuaTenbHO TakkKe TO, YTO MpHU 7 = 2 CYLIECTBYET OECKOHEYHO
MHOTO TaKUX PEILIEHUI: 3TO TaK Ha3bIBaeMble MU(aropoBsl Tpoiiku Buna (3, 4, 5), (5, 12, 13)
U Tak panee. B ¢mrocopun MareMaTuke BaXXHEHIIUM MHPOBO33PCHUCCKHUM TIOJI0KEHUEM SIB-
JSIETCSl YETKOE OCO3HAHUE TOTO, UTO IMOAABIIAIONIEE OONBITMHCTBO MATEMAaTUYECKUX TTOHATUN
U TEOPEM HE MMEIOT HUKAKUX MPO0Opa3oB B peaslbHOM Mupe. Hanpumep, peanbHBIM SBISETCS
yTBepxkaeHue 2 X 2 =4, a teopema depma — 3TO yxe UaeaabHOE BbICKa3biBaHUE. [10CKOIBKY
UJcaNbHBIC PE3yJIbTaThl MOKHO PAacCMAaTPUBATh KAaK MPOMEXKYTOUYHBIC CTAIUU PACCYKIACHUI
JUISl TIOJTyYEHHsI peaibHbIX PE3yJIbTaTOB, TO SIBJISIOTCS JIM OHU B TAKOM KOHTEKCTE CTOJIb HE-
obxomumbiMu? Tlocie ocHOBoMoONararonmx OTKpbITUN ['€1es 0 Hepa3permMBbIX MpeIoxKe-
HUSX MaTeMaTHKH 3aJaBajil U TaKOH BOMpOC: MOXeT ObITh rumnoreza depma Hepazpemnma
B cymiecTByromei cucreme matematuku? Ilbep depma cymen chopMynupoBaTh Takoi BO-
MpoC, KOTOPBIN, HECMOTPSL HA €r0 €CTECTBEHHOCTh U MPOCTOTY, HE NOAYMAINCh 3a/1aTh JaXe
JIPEBHUE TPEKH, U B pe3yJIbTaTe OH CTaJl aBTOPOM TPYIHEHIICH rOJIOBOJIOMKH, peliaTh KOTO-
PYIO IPUIILIOCH APYTHM MOKOJEHUSAM MaTeMaTHUKOB.

Hennocts st prstocohun MaTEMATHKHU 3TOH MPOCTO (OpMYyIITHpyeMOoi apudmerndec-
KO MpoOJIEMBbI COCTOMT B TOM, YTO C MO3ULUN KPallHETO MHTYHMIIMOHU3MA YTBEPXKACHUE TH-
note3bl @epma wim ee orpunanue 6osee 350 jet Hemb3sl ObUIO MPHU3HATH HCTUHHBIM. Takyio
KOHBIOHKTYPHOCTb MOHATHSI MAaT€MaTUYECKOW MCTHHBI BPSA JIM MOKHO MPU3HAThH MpUEMJIe-
MOW, TIOCKOJIBKY OyJIeT i Oo(HUIIMATBHO MPU3HAHA JIOKa3aHHOCTh 3HAMCHHUTON MaTeMaTH4ec-
KO THUIIOTE3bl, a eclu OyJeT, TO KOTJla UMEHHO, SIBIISETCS BeCbMa CyYObEKTHBHOMN MPOLEAY-
pOii, 3aBUCSIIENH TaKKE OT «OOIECTBEHHO-3HAYUMOTro Kputepus». CTaryc BEIMKOHN rojioBo-
nomku depma co BpeMEHEM BBIILIET 3a PaMKH 3aMKHYTOIO MUpa MareMaTtuku. U Bce e aHr-
JUUCKOMY MaTeMaTHKy ODHIApIo Yaiicy yaanochk B 1995 r. momyuuTs 3aBepiiaroiiee CBEepX-
MOIIIHOE JI0Ka3aTeNbCTBO MOCIeIHENW TeopeMbl Depma, MPEeACTABISIONIEE HECOMHEHHBIN TPU-
yM} MaTEeMaTHYECKOTO MHTEIUICKTa. DUI0COPCKO-METOM0IOTHYECKAs 3HAYUMOCTD PEIICHUS
9TON KJIaCCHYECKOM MPOoOIeMbI JUIsl APYTUX HEPELICHHBIX MPOOJIeM U HOBBIX MOAXOJIOB K 00-
OCHOBAHHUIO COBPEMEHHOW MAaTEMAaTHKH COCTOHUT B TOM, YTO MaT€MAaTHUECKOE JI0KAa3aTEIHCTBO
VYaiinca npeacrapnsieT coOOi MIeanbHBI CUHTE3 HaNpaBIEHUI COBPEMEHHOW MaTeMaTHKU
U TIPUMEPOM BJIOXHOBEHHS Ha Oymyiiee. TeMm He MeHee «BCe eIIe OCTACTCS OTKPBITBIM BOIIPOC
0 METOJIOJIOTMYECKUX BBIBOJIAX, CIEIYIOIUX U3 TeopeM ['énens, mocie ycnexa, JOCTUTHYTOTO
KOJUICKTUBHBIMU YCUJIUSIMA COBPEMEHHBIX MaTEMAaTHUKOB B JIOKa3aTelibcTBe Benukoii Teope-
Mbl @Depmay [5, c. 103]. 3ameTuM, 4TO JOKA3aTEIBLCTBO 3TOM TEOPEMbI 3aHUMAET HECKOJIBKO
JECSITKOB JKypPHAIILHBIX CTPAHMII M MCIIONIL3YET OYCHb TOHKUI MaTeMaTHYecKuil amnmapar, (op-
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MHUPOBABLIMICSA MOYTH TPHU CTOJNETHS. DTO OTYACTH MEIIAJO €ro OKOHYATEJIbHOMY MpHU3Ha-
HUIO, TOCKOJIBKY HATH OMHOKY B JUTMHHOM PACCY>KACHUU TPYIHEE, YeM HAIUCATh €ro.

Teneps MOKHO HaBEpHSKA yTBEPKIaTh, 4TO Depma JUIIb TOKA3aJI0Ch, YTO OH HaIIell
JI0Ka3aTeNbCTBO 3TOM TeopeMbl. B ero paccyxnenusix siBHO Oblia crpsitaHa omuoka. Ceifuac
yKe 04EeBUIHO, UTO BO BpeMeHa depma MpoCTO HE CYLIECTBOBAJIO €II€ MATEMATHUYECKUX Me-
TOJI0B, MO3BOJISIOLINX JJOKa3aTh €ro TeopeMy. [ mip0epT He BKimouni reopemy depma B nepe-
4yeHb 23 BaKHEUIINX MpobiieM, CToAIuX nepea MatemaTuko XX Beka. [IpaBaa, oH BKIIOUIIT
B ATOT A1 po0aeM o0mIyIo MpodiieMy pa3peuImMOoCTH TUO()aHTOBBIX YpaBHEHHN, @ IMEHHO,
yKa3arh croco0, MpH MOMOIIH KOTOPOTO BO3MOXHO MOCJIe KOHEUHOTO YKCIia Onepaluil ycra-
HOBHTb, Pa3peUINMO JIM 33JaHHOE TUO(AHTOBO ypaBHEHUE B ENbIX YHUCIaX. DTO U €CTh 3Ha-
MeHuTas aecsaras npobdiema ['unp6epra. HeBO3MOKHOCTD CyIIeCTBOBAHUS aITOPUTMA, PACIIO-
3HAIOIIEr0 pa3peliuMble TUO(PaHTOBbI YpaBHEHHs, T.€. TOrO, 4To TpedyemMoro B mpobiieme
crocoba He CylIecTBYeT, OblIa OKOHYATENBHO YCTaHOBIIEHA ToNbKO B 1970 1. D10 caenan To-
rja eme MOJIOAOM POCCHUHCKUI MaTeMaTHK, Celdac y»Ke€ IIMPOKO HW3BECTHBIM aKaJIeMHK
FO.B. MartusiceBu4, KOTOpPBIN ABIISIETCS] TPEACTABUTENIEM YETBEPTOIO MOKOJIEHUS KOl KOH-
CTPYKTHBHOT'O HaIlpaBJICHUS B JIOTUKE U MaTeMaTHKe, Bo3riaBisieMol B To Bpemst A.A. Map-
KOBBIM. 3aMETHM, YTO JUIsi TUO(PAHTOBBIX YpaBHEHUU HE BBINIE BTOPOIl cTENEeHU OOIINi Me-
TOJI, CIIEAYSI KOTOPOMY MOKHO OBIJIO OBI 32 KOHEUYHOE YHCIIO [IaroB y3HATh, HMEET JIU JaHHOE
ypaBHEHHE pElLICHUE B YHCIaX WIH HET, OblT HaligeH. OqHako 1uo(aHTOBbI YpaBHEHUS Tpe-
ThEH CTENEHH HUKaKUM yCHJIMSAM He MoJJaBaluch, HO B Hadane XX B. aaxe Jlasun ['mnsbept
HE M0/1I03pEBAJI, YTO COOTBETCTBYIOUIETO aIrOPUTMa HE CYLECTBYET!

B orinuune oT HaXoKIeHUs UCKOMOTO OOIIET0 METOAA JAJIsl 10Ka3aTeIbCTBA HECYIECT-
BOBaHUSI HEKOEro OOIero Merojaa JUisl PelIeHUs OMpeeNIeHHOro Kiacca 3ajad Tpedyercs
JIaTh TOYHOE OTIPEJIeNICHHE TOMY, UTO MPEICTABISIET cOOO0M ITOT OOMLIHIA METO/I U KAKUMH CPEI-
CTBAaMHU OH MOKET ObITh peann3oBaH. COOTBETCTBYIOIINE OMpEeNieHUs ObUTH BBIPAOOTAHbI
B HOBOM HalpaBJIC€HUH COBPEMEHHOM MaTEeMaTHKU — TEOpUHU aNropuTMoB. MIMEHHO necsitas
npobiiema ['unpbepTa mocay>kKuina OOHUM U3 CTUMYJIOB JUIsS co3aaHus 3Toi Teopun. C 1oKaza-
TEIbCTBOM Te€OpeMbl MaTtusiceBuya B MaTEMaTUYECKOM JIOTUKE BBIEIUIICS 3aKOHYEHHBIN T€O-
PETHKO-YUCIIOBOM (hparMeHT, a UMEHHO «Teopus AUO(DAHTOBBIX MHOXKECTBY, KOTOPasi MOXKET
3aBEPLINTH JII0O0OM KypC 3JIEMEHTapHOI TeOpUH Yucell. XO0Ts B CBSI3U C HEYJauaMU B 3TOM Ha-
MPaBJIEHUU W3HAYAJIbHO BO3HUKIIO MOJO3PEHHUE, YTO OOIIET0 METOAa, O KOTOPOM TOBOPHUTCS
B nipobneme ['mnnbepra He cymiecTByeT. [IpeosonieB TpyAHOCTH TOKa3aTENbCTBA ITOM pado-
yel runoTe3bl, MaTEMaTUKAM Ha 3TOT pa3, TaK K€ KaK U YETBEPTh BeKa CIIyCTs B Clydae Ipo-
onembl Depma, yaanoch Bce K€ YHUTH ¢ MPOOJIEMHOTO MO TeopeMbl ['€enst 0 HemosHo-Te.
Yaiie Bcero HeraTUBHbIE BBIBOJABI U3 MEEIEBCKUX PE3YyJbTaTOB TPAJULIMOHHO AENIA0TCS MPU
METOJIOJIOTUYECKOM IPENAINOJIOKEHUH, YTO JOCTOBEPHBIM JIOKA3aTElIbCTBOM HEMPOTHUBO-
pednBOCTH (HOpMaIM30BaHHON TEOPUU SBISETCS JHIb (UHUTHOE A0Ka3aTensCcTBO. Hemportu-
BOPEYHMBOCTH MAaTEMAaTHIECKOH CHCTEMBI, BO3MOYKHO, MOXET OBITh JToKa3aHa 00Jee CHIIbHBIMU
METOAAaMHU, €CIIA €€ METO/bI JOKA3aTeIbCTBA OKA3bIBAIOTCS HEIOCTATOUHBIMU.

DTO AOCTATOYHO TPAAMIIMOHHOE MOHMMaHUE BTOPOHl Teopemsl ['€nens o HemoaHoTE,
XOTs U HE BIIOJIHE TOYHOE, TaK KaK B 3TOM cllyyae ymyckaercs u3 Buna umocodckuii aya-
JM3M MHTYUTHUBHOTO U ()OpPMaJbHOTO B TENEIEBCKUX pe3ysbTaTax. B cBs3u ¢ 3TUM cienyer
OTMETUTH cienyromue ¢unocodpckue yTOUYHEHHS TEAECNEBCKUX HMIUIMKAIMMA, HA KOTOPbHIE
ykazan B.A. Ycnenckuii. Tot BapuaHt Teopems! I'€nensi, 0 KOTOpOM rOBOPUIIOCH A0 CUX IOp, —
9TO TaK Ha3bIBAEMBIM €€ «CEMAHTHUYECKUN BapUaHT», KOTOPBIM MCIOJIB3YET B CBOCH (opMy-
JMPOBKE NpECTaBICHUE 00 HCTUHHOCTH MOMJISKAIINX J0Ka3aTeIbCTBY MAaTEMaTHUECKUX YT-
BepxaeHU. Ho B ¢unocodpun mateMaTHKU M3BECTEH U TaK Ha3bIBAGMBIH «CHHTAKCHYECKHI
BapHUaHT», KOTOPBIA HE HCHOJBb3YET YKAa3aHHOTO IMpEACTaBleHHs. B mepBoM mpuOmmxeHun
MOXHO CKazaTh, 4To KypT ['€aenp mokaszan cyniecTBOBaHUE YTBEPKICHUH, KOTOPBIE HEb3s
HU JI0Ka3aTh, HU OMPOBEPIrHYTh. «B Oonee akkypaTHOM (HOpMYyTUPOBKE CUHTAKCHUYECKUIT BapH-
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ant Teopemsbl ['€nens rmacurt, 4to Kakyio Obl (hOpMaNM3alvIO MOHSTHS JOKA3aTelbCTBA HU
NpPEIbSIBUTH, BCET/Ia HAMIETCS TAKOE YTBEPIKIIEHUE — IIPUUYEM JIaXKe B apu(PMETHKE, TO ECTh Cpe-
M YTBEPKICHUN O HATYPaJbHBIX YUCIAX, — YTO HU €r0 CaMo, HU €ro OTPHUIIAHHUE HEBO3MOXKHO
JI0Ka3aTh B paMKax MpeIbsIBICHHON Gopmanuzaum» [6, ¢. 38]. Ho B cHHTaKCHUeCKOM BapHaH-
TE TO’KE €CTh CBOU OTPaHUYCHUS, & UIMEHHO, KOTJ]a TpPeOOBaHNE «CEMAHTUYECKOI HEMPOTHBOPE-
YUBOCTH» 3aMEHSIETCS HA «CUHTAaKCUYECKYIO0 HEITPOTUBOPEUNBOCTH», TO €CTh KOTJIa OTPHULIAHHUE
YTBEPKACHHUsI, 00Taaaromero GopManbHbIM JOKa3aTeIbCTBOM, CAMO HE JOJHKHO 00J1a/1aTh UM.

ITo cpaBHeHHIO ¢ epBoy Teopemont ['énenst o HenomHOTE BTOpast TeopeMa I'énens, ro-
BOPAIIAs O HEAOCTHKHUMOCTH HEMIPOTUBOPEUMBOCTHU, [0 MHEHUIO HEKOTOPBIX JTIOTUKOB, IEMO-
HCTPUPYET MEHBIIYI0 YCTOHYHMBOCTh JIOTUYECKOTO pe3yibTara, KOTOPbIH MOXET MCUE3HYTh
pYU U3MEHEHUH KOJUPOBKH MaTeMaTtudeckux popmysn. C oHOM CTOPOHBI, HEKOTOPBIE UCCIIE-
JIOBaTENH MOJIaralT, YTO €CJIM KOHLEMIUS HAaTypaJIbHbIX YUCEI IPOTUBOPEUYNBA, TO TOTAA Ha-
1I€ MBIIIJIEHHE BOOOIIE HE MPUCIIOCOOIEHO K CTPOTO paloHaIbHOMY MbluieHut0. C aApyroi
CTOpPOHBI, BEICKA3bIBAIOTCS M TAKWE MHEHHS, UTO (popMalibHast CHCTEMa He BBIPOXKIaeTcs B Oec-
CMBICIICHHYIO UTPY KaK pa3 Mo MpUYMHE TOTO OOCTOSATENHCTBA, YTO OHA COJAEPKUT MPOTHUBO-
peune. [Ipyrumu cioBamu, MaTeMaTH4yecKasi TEOPUS MOXKET OBITh «JIOKAaJIbHO HENPOTHUBOpE-
YUBOI», Ta)Ke €ClIM OHA B MPHUHIIUIIE HE SBISETCS TI00aTbHO HEMpOoTHBOpeurBou. [losTomy
B JaJIbHEHIIIEM MUMEET CMBICI TOBOPUTH, HAIPUMEP, O JIOKATbHON HENPOTUBOPEUMBOCTH, TAK
KaK rjo0anbHas HEMIPOTUBOPEUYUBOCTh MOXKET OKa3aThCsl M30bITOUHOW. CleyeT OTMETHUTH,
YTO KOJUPOBKHU, IPU KOTOPHIX MOXKHO JJ0Ka3aTh HEMPOTUBOPEYUBOCTh, BOOOIIE FOBOPSI, HEEC-
TECTBEHHBI U Jaxke He(hOpMaIbHO BO3MOKHO BKIIIOYAIOT B ce0s MPEANON0KEHNE O HETPOTH-
BopeuuBOCTU. [I03TOMY COBpEMEHHBIE MAaTEMATUKH JOBOJIbHO YBEPEHHO CMOTPAT B Oyayliee
CBOCH HayKH, TaK Kak MpeICcTaBIeHHs 00 aKTyalbHON 0ECKOHEYHOCTH HE MPUBENHU K OECCMBI-
CJIMIIE, TOKa BCE 00XOAMUIIOCH XOPOLLIO.

Bropast Teopema ['€nenst 0 HEMONMHOTE — 3TO HE MPOCTO TEOpPEMa B MPUBBIYHOM CMBIC-
e 3Toro cioBa. [1o cBoeMy rHOCEOJIOrHUeCKOMY CTaTyCy OHA pacrojiaraeTcst B 001acTu B3au-
MoAercCTBUS HehOpMaATBbHON U (hOpMaTbHOM MaTeMaTuK, a B padorax ['€xens Obla moka3aHa
HEOCYIIECTBUMOCTb WU YHUBEPCATHLHON (hOpMalIM3alliil MBIIIJICHUS HA TPAHULIE MEXKIY He-
dbopmasibHON U GopMaTbHON MaTEMaTUKOW. YCIEXW MATeMAaTHKA M MaTeMaTH3MPOBAHHBIX
oOacTeil 3HaHUS MUTATIN HAa/EKI0M MHOTHX MBICIHTENCH, B TOM uucie [lexapra u JleitOHu-
11a, HA CYIIECTBOBAHUE YHUBEPCAJIbHBIX 3aKOHOB, U3 KOTOPHIX BCE OCTAIbHBIE UCTHHBI MOTYT
OBITH BBIBEJICHBI TeopeTHyeckd. Ho, Kak 3aKiIro4aeT BbIIAIOUINICS COBPEMEHHBIN MaTeMaTHK
FO.W. ManwuH, «nociie paboTsl ['enensi, 0lHaK0, MbI MOKEM OBITh YBEPEHHBIMU B OECITOYBEH-
HOCTHU 3TUX HaJexa. Ecnu naxe ocTaBUTh B CTOPOHE BOIPOC, HACKOJBKO CIOXEH MHUP, MbI
3HaeM, 4TO METOJ IeyKTHUBHBIX BBIBOJOB HEIOCTATOUHO MolleH. Ero He xBaraer gaxe Ha To,
YTOOBI BHIBECTU U3 KOHEYHOI'O YUCIIA MPUHLUIIOB BCE UCTUHHBIC YTBEPKIACHUS O LENbIX YHC-
nax, GopMyJIMpyeMbIC Ha S3bIKE MIKOJIBHON anreOphl: TAKOB CMBICT TeopeMsl ['exens» [7, c. 80].
[TosToMy Bce ermie ocTaeTcsi OTKPBITBIM BOIIPOC 00 SMUCTEMOJIOTHUECKUX BBIBOJAX, CIIEIYyIO-
HIMX U3 Jlornyeckux teopeM ['énens. B yem xe torna cocrout ¢puiaocopcko-MeToa0I0ruue-
ckuit 3¢ ekt otkpriTus ['€nensa? MoxHO cka3aTh, YTO OH COCTOUT B TOM, YTO MOAUDUITUPO-
BaHHOE BBICKA3bIBAHME DMHMMEHH]A CO3/aeT MapaJoKC, TaK KaKk OHO HE SIBISETCS HU HCTHUH-
HBbIM, HU JIO)KHBIM, a BbICKa3biBaHuE ['€aenst He ToKa3yeMo, XOTs U SIBISETCS UCTUHHBIM. JTO
03HAYaeT, YTO CHCTEMa HEIOJIHA, B CHITy TOTO YTO CYIIECTBYIOT UCTUHHBIE CYKICHHUS TEOPUU
YKCe, HE IOKa3yeMbI€ C IIOMOILIBI0 METO/I0B PACCYKIEHUH, IPUHATBIX B CUCTEME.

[To 3ambiciy ['mnbp0OepTa, BCSIKYI0 MaTEeMaTHUECKYIO TEOPHUIO, B TOM YHCIE OOJBIIYIO
4acTh KJIACCHMUYECKON MaTeMaTHKH, HaJ0 CTPOUTHh Kak (GOpMalIbHYIO aKCHOMATUYECKYIO TE€O-
pHIO, a 3aTeEM B paMKax 3TOro (popmajivi3ma MONBITaThCS AOKa3aTh €€ HENPOTUBOPEUUBOCTD.
[Touemy e BOIPOC O HEMPOTHUBOPEUMBOCTU apU(METUKU HUMEET CTOJIb OOJBIIOE 3HAUCHUE
B 000CHOBaHMM MaTeMaTHKU? DTO OOYCIOBIEHO T€M, YTO (POPMYIHPOBKA M JI0KA3ATEIHCTBO
['énenst MOMyCKAIOT PSA «PACHIMPUTEIBHBIX TOJKOBAHUN», OMpEeNsomux oodmedumnocod-
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CKOE 3HaY€HHUE €ro pe3yJIbTaToB. B 4acTHOCTH, CyleCTBOBaHME albTEPHATUBHBIX MTOAXO/IOB,
T.€. OTJIMYHBIX OT TEJEIEBCKOro MOAX0/a, K MaTeMaTHYECKOMY JOKAa3aTelbCTBY YKAa3bIBAET
Ha peajbHYyI0 CI0XHOCTb NepeBoa He(popMaIbHOTO MOHATHUS Ha SA3bIK (POpMaIbHONM MaTeMa-
TUKU. Ounocodckas CyTb UMIUTUKALNN TE€AETIEBCKUX PE3YIbTATOB O HEMIOJIHOTE CBOJUTCS K TO-
MY, 4TO COBPEMEHHAs MaTeMaTHUKa HE MOKET OBITh C JOCTOBEPHOCTHI0 00OCHOBAHA UCKIIIOYH-
TEJIbHO BHYTPEHHUMH, T.€. JOTHUECKUMHU cpeacTBaMu. [Ipu apryMeHTanuu 3Toro Te3uca HHo-
I7la HEIIPaBOMEPHO CCHUIAIOTCS Ha TO, YyTO Teopema I'énens yTBepxaaeT, OyATO CyIIECTBYIOT
UCTUHHBIE YTBEP)KICHUS, KOTOPBIE HEJb3sl JJ0Ka3aTh, TOCKOJBKY B TaKOM MHTEpIpEeTaIiy 3a-
KJIIOYEHO HEKOE IIPOTUBOPEYME, BEb €CIU YTBEPXKICHUE HEBO3MOXKHO J0Ka3aTh, TO OTKYJa
BO3HUKAET yOEXK/IEHNUE B €r0 HICTUHHOCTH.

BceoOmieMy ynoTpebaeHHI0 akCHOMaTHYECKOTO M3JI0KEHUSI MaTeMaTHYECKUX TEOpUid
U MaTeMaTHYECKOTO MOJICIMPOBAHUS CIIOCOOCTBOBAIO TAKXKE TO, YTO NMPH HMX H3JI0KECHUH,
NOJIB3YIOTCS MOHATHAMU IPEBIYINX TEOPHU, TOCKOJIBKY CaMU aKCHOMBI ITPEIIATatoTCs UC-
X0/l U3 HEKOTOPOr0 MHTYUTHMBHOTO NMOHUMAaHMs WIM PeajbHOro 3HaHus. [leno eme B ToM,
YTO aKCMOMATUYECKUE TEOPUU KPOME MHTYUTUBHON MJIEU HATYPAJIBHOIO YHCJIA, UCIOJIB3YIOT
TaKXKe HEOXXUAaHHBIe (pruocodckre WHTepIpeTaiy MPaBHil CICAOBAHUMN, OTOXKIECTBICHHUHA
U pasnuueHuil. Ho 3TH 10MOIHUTENBHBIE CPEeICTBA MO CYIIECTBY COAEPIKATCs B JIH000H akcu-
OMAaTUYECKON TEOPHH, XOTSI M HE OMUCHIBAIOTCS MMM, [TIO3TOMY HET OCHOBAHHWM CUMTATh Ka-
KHe-TO U3 HUX Oosiee CUIbHBIMU B yKa3aHHOM cMbIcie. T.e. cuTyauus ¢ pesyiapTatamu ['€éne-
Js1 HAMHOTO TOHBIIE U CIOXKHEE, YeM OHa IMPEJICTABIIAETCS MaTeMaTHKaM U (uocodam Hay-
ku. He ciaydaiiHo MaTeMaTHKU MPU3BIBAIOT HE BEPUTh HUKAKUM (PUI0CO()CKUM KOMMEHTapH-
M K Teopeme ['€mens, TOCKOIbKY MPaKTUYECKH BCE MOMYJIsIpHBIe (ritocodhckrne KOMMEHTa-
pUM K 3TOM Teopeme HeBepHBL. TeM He MeHee poccuiickuii MareMaTtuk akageMuk A.H. Ilap-
IIMH OJIHAX/bl BBICKA3QJICA B TOM JyX€, UTO «€CJIH Obl HE ObLIO Teopembl ['€nens, To )KU3Hb
HE TOJBKO He Oblia Obl MpUsTHEe, ee MpocTo He Obuto OB [8, c. 94]. Bonpeku ompeneneH-
HBIM yCHIIHASIM (HITOCO(OB MPEICTABUTD PE3yIbTaThl [ €1emsl Kak CeHCaIuo, €ro TEOPEMBI BCe
e HE OKa3aJIi «PEBOJIOLMOHHOIO BIAMSHUS» HU Ha MPEICTaBICHUE O CBOEH HayKe OOJIbILINH-
CTBa paboTalIIMX MATEMaTUKOB, HU TeM Oojiee Ha MX MPAKTHUYECKYIO AesITeNbHOCTh. Kak
HPUHATO UHOT/Ia TOBOPUTH B (pruocoduu HayKH, CMEHbl Hay4yHOU nmapaaurmsl (B cmeicie To-
maca Kyna) He npousomnuio.

K stomy MoxkHO n06aBuUTh, 4TO Teopema ['€nens 0 HEMOIHOTE HE MOXKET OIpPOBEpr-
HYTb HU OJIHOM U3 y>Ke JOOBITHIX MaTeMaTHu4ecKuX UCTUH. OCHOBHAs MPOOJIEMa COCTOUT B TOM,
4yTOo B nporpamme I'éaens ucnonb3yercs pyHIaMEHTaIbHAs JBOWCTBEHHOCTh TEOPUHU UHCEIN
B JIOTMKE: KOTJla OHa aKCMOMAaTHU3UPOBaHA, OHAa CTAHOBUTCA «OOBEKTOM» U3YUEHHUS, a C JIpY-
roif CTOpPOHBI, UCIOJIb3yeMast He(hOpMaJIbHO, OHA SBJISIETCS «OPYAUEM», IPU MOMOILU KOTOPO-
T0 MOTYT M3y4aTbcsl (POpMabHBIE CUCTEMBI. TeM He MeHee B HAcTOsIIee BpeMsl HeT HUKAKUX
MaTEMaTUYECKUX OCHOBAHUU FOBOPUTH O NPUHLUINNAIBHON HEBO3MOXKHOCTU JOCTATOYHO J0-
CTOBEPHOTO OOOCHOBAHUSI COBPEMEHHON MaTeMaTHKH, IIOCKOJIBKY COOTBETCTBYIOUIHHA «(PHUIIO-
co(ckuii CKENTUIIM3M» OCHOBBIBAETCSI HA METOJIOJIOTHUECKUX pe3yibTaTax [ éxens, momyuen-
HBIX TP CTIEMU(PUUECKAX METOJOJIOTHUECKUX MPEIIOChIIKAX, KOTOPbIe SKCIUTHIUPYIOT (BH-
Jocockre BO33pEHHs Ha Ha/IEKHOCTh MaTeMaTUYeCKHX paccykaeHui. Pa3Butele akcuoma-
TUYECKUE TEOPUU OIKCHIBAIOT HE BCE CPEJCTBA, KOTOPBHIE MCIOJB3YIOTCA B PaCCyKICHUSX,
03TOMY BTOpast TeopeMa ['énenst He naet ¢puiocopcKkux OCHOBAHUH MpearnoaraTh, 4ro s
JI0Ka3aTeIbCTBA HEMPOTHBOPEUYMBOCTH HEKOTOPOHM OOraToil akCMOMaTU3MPOBAHHOW Marema-
TUYECKOH TEOpUM HyXHbI 0O0Jie€ CHIIbHBIE CPEACTBA B BUJE JONOJHHUTEIbHBIX MOCTYJIATOB,
YeM Te, YTO yxke (PaKTUUEeCKU UCTIONb3YIOTCS.

3akJioueHue
B koHTeKkcTe PU3NYECKUX MPHIIOKEHUH COBPEMEHHOM MaTEMaTHKH B KaueCTBE TMpOMe-
JKYTOUHOI'O UTOra MOXKHO CKa3aTb, YTO Yy HAC HCT MCUXOJOTHYICCKUX OCHOBaHUH BCPUTH B TO,
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4yTto Teopema ['€nmens 0 HEMOIHOTE HAKIAJbIBACT pealibHbIe OTPAHWYCHHUS HA HAIly CIIOCO0-
HOCTb OTBICKATh BBICHIME 3aKOHBI PUPOABI. B OKpecTHOCTAX TeopeMsbl ['€nenst HeT MpoCThIX
U OJTHO3HAYHBIX HMCTOJKOBAHHMU, TaK KaK CYIICCTBYIOIINE METOIBI PACCYKICHUW HE HAIOT
CpCacCTB, KOTOPBIC IMO3BOJIAIOT PCIOWTDL, ABJIACTCA JIM KOHKPETHAA MaTCMaTHYCCKasd TCOpUA
NPOTHBOPEYMBOM WM HEMOIHOM. «I[103TOMY TouHee ObLIO OBl CKa3aTh HE “TEOPEMBI O HEMOJ-
HOTE”, a “TeopeMBbl 0 HecoBeplIeHCTBe . Beskas dyHIaMeHTabHAS TEOpUs HECOBEpPIICHHA!
OHa JIN0O TPOTUBOPEUKBA, JINOO HEIOCTATOYHA JUIS PELICHUS] HEKOTOPBIX BO3HHUKAIOIIMX B HEU
npobaem» [9, c. 149—-150]. B 3axiroueHne MOXKHO CKa3aTh, YTO TEOPETHUKO-MHOKECTBEHHAS
KOHIICTIIIUSI COBPEMEHHON MaTEMAaTHKH HE TOJILKO JIOCTABUJIa OCHOBHOM B HACTOSIIIEE BpEeMs
cTaHgapT MaTeMaTHIECKOU CTPOroCTu U HAACKHOCTHU, HO U MTO3BOJIWJIA B 3HAYUTEIILHON MEpe
pa3o0paThCs B pa3HOOOpa3uu BO3MOXKHBIX MAaTEMaTHUECKUX TEOPUH U JJaKe CUCTEMAaTU3UPO-
BaTh MX. C TOUKM 3peHHsI BHYTPEHHUX (DaKTOPOB pa3BUTHSI MATEMAaTUIECKOH TEOPUU OHA MO-
JKET CYMTATHCS JIOTUYECKU BBIBEPECHHOM M MOCTPOCHHOM, €CJIH MPH €€ Pa3BUTHUU HE HCIIOJb3Y-
IOTCA HC YIIOMSAHYTBIC B aKCHMOMax WJIM HC BBIBOJUMBIC U3 HUX CBOMCTBa HN3y4aCMbIX 00BeK-
TOB U OTHOLICHUN MEXIY HHUMH.
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Michailova N.V. Philosophical Implications of Godel's Results of Incompleteness of Mathematics

The article is devoted to the philosophical and methodological analysis of Gddel’s results of the princi-
ple incompleteness of the axiomatized mathematical knowledge. In this context Gédel’s incompleteness theorem
can be quite deservedly considered as the most important theorem of epistemology in the philosophy of mathemat-
ics. The traditional view of justification is no longer working in modern mathematics that is, in particular, convinc-
ingly confirmed by Goédel’s incompleteness of axiomatic systems. Therefore the philosophy of post-Godel’s math-
ematics focuses on the discovery of new ways of knowledge communications and reconstruction of approaches to
the justification based on the philosophical and mathematical interpretations of the consistency and completeness.
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