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BBenenue

B obmieit cucreMe HayK MaTeMaTHKa CTOMT Ha ocobom Mecte. OHa He «BIIH-
ChIBaeTCs» B AUXOTOMHIO HPHUBBIYHOTO yCTOSBIIEroCs MPOTHBOIIOCTABACHUSA €CTe-
CTBEHHOHAYYHOTO U T'YMaHUTApPHOI'O 3HAHMs, TaK KaK €€ MeTO/bl, €€ IIPUHIIUIIEI U
€e TeOPHH B TOM HMAM HHOM Mepe HCIIOAB3YIOTCS BO BCeX 00AACTIX HAYYHOTO II0-
3HaHUA U IPaAKTHYECKOH NesaTeAbHOCTH 4deAaoBeKa. lIMpokoe MpOHUKHOBEHHE Ma-
TEMaTUKH B [APyTHe HAyKH H B IIPAKTHKY BO MHOIOM OO0yCAOBAEHO HEOOXOLHMO-
CTBIO HCIIOAB30BAHHUS €€ METOOB [IAS OIIMCAHUS, OOBSICHEHHUS HAH HHTEPIIPETAIINH
PE3yAbTATOB IIO3HABATEABHOH IEATEABHOCTH, a TaKxKe IIPEAMETOB U ABACHUH mei-
CTBUTEABHOCTH, 06e3 4ero 6b1a0 OBl B 3HAYHTEABHOU Mepe 3aTPyAHEHO UX rAyboKoe
roHHMaHue U 3PPEeKTHUBHOE OCBOeHHe. Boaee Toro, 6e3 pa3paboTKH H HCIIOAB30-
BaHHUd MaTEMaTHYE€CKUX CPEACTB CErOAHA 6I>IAO 6I>I HEBO3MO2KHO HE€ TOABKO pPa3BH-
THe Hay4JHOI'O 3HaHHS BO BCEH €ro COBOKYITHOCTH, HO M OCBOE€HHE KOCMOCa, U CO3-
JaHUe SA€KTPOHHO-BBIYHUCANUTEABHBIX MAIIIMH U MHOTOE [IPYTOe.

C mpyro#l CTOpPOHBI, caMa MaTeMaTHKa OKa3bIBAEeTCd IO BO3NEUCTBUEM TIy-
MaHUTAapPHbIX TEHAEHIIUI B HAyKe U TEXHHKE, BCe OoAee PEABE(PHO IPOSBASIOIINX-
cs B rIocAaeiHee BpeMs. MaTeMaTHKH-IIPOEeCCHOHAABI B UICTOPUKH MaTeMaTHKH, a
TakK»Ke METOMOAOTH HAyKH BCE dallle TOBOPAT, YTO IIPU HU3YyYE€HHUM MaTeMaTUKH U
CBSI3aHHBIX C HeH ITPOOAEM CAEIYeT CHHTATBCS C TEM, UTO OHA IIPE/CTaBASeT coboit
9AEMEHT CHCTEMBI, HA3BLIBAEMOM KyABTYpPOM. YTO MaTeMaTHKa, IIPEACTaABALIOLIASA
co60¥ MHUP BBICOKUX abCTpakIluil, B KOTOPOM LIAPCTBYET PACCYAOYHBIH ITPUHIUI
dhopMaabHOH HEIPOTHBOPEYHUBOCTH, TEM HeE MeHee, TAYOOKO IOrpyzKeHa B oOIie-
KyABTYPHBIH KOHTEKCT €ATEABHOCTH YeAOBEKa.

YiKe TOABKO 3TH ABa (haKTOpa MMO3BOATIOT MOBOPUTH O HEOOXOAMMOCTH TIIA-
TEABHOTO (praocoddCKOro aHaamnsa (heHOMeHa MaTeMaTHKH. M pasButme MaTeMa-
THKH U (PUAOCOMHUH ITOKA3BIBAET, YTO K IIpobA€MaM TAaKOro aHasu3a o0pallasuch
MHOTHE BBIIAIOLIMECT y4€Hble U (PHUAOCOMEBI C APEBHEUIIINX BPEMEH M [0 HAIIHX
JHEeH.



T'aaBa I. ®uaocodHusa MaTeMaTHKH KaK OTPACAb 3HaAHHS
§ 1. Pusrocousa MaTEeMAaTHKH: OCHOBHBIE IMOAXOABI H NTPOGAEMBI

dunrocodua MaTeMaTHKH KaK OTIAeAbHas BETBb (praocoduu, a TouHee — hU-
Aocopmu HayKH, 3apoxkaaercs Ha pybexke XIX-XX BB.! Ee BOZHUKHOBEHHE OBIAO
CBSI32HO C HEOOXOAMMOCTBIO Pas3pelIeHHs Pa3pas3uBIIErocsd B 3TOT IIEPHOA B Ma-
TeMaTHUKe TAybodaiiiiero Kpusuca, o0yCAOBAEHHOrO OOHApy:KEeHHEeM B €€ OCHOBAa-
HHUSX NapagoKCoOB, YTO CTABHAO IIOf YI'PO3y BCE «3JaHHE» MaTeMaTHYeCKON HAyKU.
[TomBITKN pa3pelleHus: 9TOr0 KPpHU3Hca IIPUBEAN K CO3AaHUIO TaKUX I'PaHIUO3HBIX
HAOCO(CKHUX MTPOrpaMM KaK J02UYUM, UHMYUUUOHUIM U opmanusm. K 1960-m
IT. OKA3aA0Ch OYEBUHBIM, YTO II€AH, KOTOPBbIE CTABHAHM Pa3paboOTYHKU ATHUX IIPO-
rpaMM, He JOCTHUTHYTHI, Aa U BPS AU BOOOIIE MOTYT OBITH JOCTUTHYTHIMHU. U x0T4,
II0 MHEHHIO MHOTHX yY€HBIX U (PHAOCO(OB, AaKTHBHOCTb 3THX ILIKOA IIPHHECAA OT-
POMHOE YHCAO Ba’KHBIX PE3YABTATOB U OTKPBITHM, KOTOpPbIE YIAYOMAM Hallle 3Ha-
HHE MaTeMaTHKU U €€ OTHOIIEHUS K AOTHKE, COBDEMEHHOE ITOHUMaHHEe MaTeMaTH-
KM He cTano OAmKe K IIOAHOMY €€ IIOHHMAaHHIO, YeM Yy OCHOoBaTeAell Ha3BaHHBIX
nporpaMmmZ.

B duaococdhru MaTeMaTHKH C MOMEHTA €€ POXKACHUS U [0 HaIllUX AHel oOHa-
PYKHBAIOTCI BeCbMa pPa3AWYHBbIEC 10 CBOMM ITOAXOZaM B3TASAbI HA MaTeMaTHKy H
COOTBETCTBYIOIIHIE UM IIPOTPaMMBI ee IepecTpoiku. Kpome yzkKe Ha3BaHHBIX BBI-
e, 37eCh MOXKHO BBIIEAUTB JI02UUECKUL NO3UMU8U3M, MOOQIUIM, NJLAMOHUIM,
XONUBM, SMAUPUSM T KBASUIMNUPUUECKUU peanusm, a TaKKe HOMUHALIUIM,
CMPYKMypanusm, HaAmMypaiusm U npeduKamusHsliL KOHCMPYKMUBU3IM, O KOTOPBIX
TOBOPST B CBOUX paboTax, HanpuMmep, X. [Tataam u [Ix. Ketaanngs.

KpaTko Kazmoe M3 Ha3BaHHBIX HaIlpaBACHHH COBpeMeHHOU duaocoduu Ma-
TEMaTHKH (rmogpobHee Hamboaee 3HAYMMBIE U3 HUX OYAYT PACCMOTPEHbI HHXKE)
MOKHO IPEACTaBUTb CACAYIOIIHUM 00pa3oM.

C TOYKH 3pEHHS AOTHIIH3MA, MaTEMaTHKa — 9TO BeTBb BCEOOIIIEH AOTHIKH, 9TO AOTH-
Ka B 4yzKoM ofiestHIH (Paccea, Yatitxen, ®pere, ITupc, llpenep u apyrwe).

POpPMAAH3M IIPEACTABATET TEOPUIO MHOXKECTB M HEKOHCTPYKTHBHYIO MaTeMa-
THUKY KakK «HIeaAbHOE» PACIIHPEHHE «PeasbHOM», TO €CTh KOHEYHOH M KOMOHMHAa-
TOpHO#, MaTeMaTHKH ([Masbept, BepHatic, AkkepmaH, ['eHIIeH u apyrue).

HHTYHIIHOHH3M II0AQTaeT BO3MOXKHBIM IIPHHHUMATh MaTeMaTHYeCKHe yTBep-
KJIEHWs B Ka4YeCTBE 3HAYHMBIX, HO OTKAa3bIBAETCH OT PEAAUCTUYECKHUX ITOCHIAOK
OTHOCHTEABHO HCTHH, HaIpuMep, ee ABy3HauHocTH (Kponekep, Ilyankape, Bpayap,
Tetitymr, Betiab 1 npyrue).

B paMKax AOTHY€CKOro IMO3HTHBH3MAa CYHTAETCH, YTO MaTeMaTHIECKHE HC-
THUHBI SBASIOTCH TAKOBBIMHU Oaaromaps mpaBuaaM sas3blka (Paccea, pamumit Bur-
TeHIITEeHH U ApyTHe).

MozaAH3M CBOIUT KAACCHYECKYIO MATE€MaTHKy K COBOKYITHOCTH yTBEPIKIE-
HUM O BO3MOXKHOCTH HAM HEBO3MOKHOCTH KaKHUX-AHOO OIIPEIEACHHBIX CTPYKTYD,
3aMeHsis MU Pas3roBOPbl 0 MHOXKECTBaX, YHUCAAX U APYTUX MAaTeMaTHYECKUX O0b-
eKTax.

IIAaATOHH3M yTBEPXKIAeT PeasbHOE CYIEeCTBOBAHHE MaTEMATHYECKHX OOBEK-
TOB M CIIOCOOHOCTb YEAOBEYECKOI0 yMa, OTAHYAIOIIYIOCS B OIIPENEeACHHOH Mepe OT

! Cwm., manpumep: B. A. Ceersios. ®unocodus Maremaruku. — M., 2006.

2 Cm., manpumep: A. Mostowski. Thirty years of foundational studies // Acta Filosophica Fennica, 1963.

3 Cwm. : B. B. Lenumes. [epcuextuss! necnenosanmii B pumocoduu maremaruxu. URL:
http://www.philosophy.nsc.ru/journals/philscience/5_99/05_tselichev.htm (nara o6pamenns: 26.02.2012).
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BOCIIPHUSATHS, KOTOPas IPOAYILIUPYET BCE HAMAYYIIINE HHTYUIIMH O IIOBEAECHUH 3THUX
o0owekToB (I'emean, u gpyrue).

XoAH3M paccMaTpUBaeT MaTeMaTHKy He KaK OTAEABHYIO CaMOCTOSITEABHYIO
OTpacAb HAy4YHOTO 3HAaHHS, a KaK 4YacTb BCeH HAYKH U CYUTAET HEOOXOIAHUMOCTH
KBaHTU(UKAIIUN HAJ MaTeMaTUYeCKHMH 0OBbEeKTaMH B CAydae JOCTaTO4YHO Gora-
TOTO 43bIKa OAd OMIIHMPHUYECKUX HAYK HAWUAYYIIIHNM CBHIOECTEABCTBOM [OAd IIOCTYAH-
poBanug MHOxKecTB (Kya#in u apyrue).

MaTeMaTHYECKHH SMIHPH3M B KpPaifHeM €ro BbIPasKEHUH CTPEMHUACS CBECTH BCE
TEOPETUYECKIEe 3HAHUA K BBICKA3bIBAHHUAM O UyBCTBEHHOM. MareMaTHKa A TIPeCTaBUTe-
A€M 9TOrO HATTPABAEHUS B (DHAOCOCPHI TI0 CyTH ObIAA TAKOM K€ HAYKOH, KaK (PHU3HKA, XM,
aCTPOHOMHS U APyTHie SMITUPHYECKHe HayKH. [109TOMy OHH U IIBITAAMCh B UCTOPHH Pa3BH-
THSI MaTEMaTHYeCKOIO 3HAHUS OOHAPY2KUTh OCHOBaHUS [IASI TIOATBEPXKICHUS CBOEH TOYUKH
3peHus. Harboaee 0T4ETAMBO HZIEW SMITMPH3MA I10 OTHOIIIEHHIO K MaTeMaTHKe ObIAM BbIpa-
3KeHbI B paborax [Bk. Cr. Muaast.

IIpencraBaeHMEe, O TOM, YTO MaTEMATHKH PACCYKIAIOT HE O PEaAbHBIX IIPEl-
MeTax, a 0 3HaKax, €CTb, II0 MHEHHIO MHAAS «... HAAIO3US, TIOSIBUBIIIASICS BCAEICT-
BHE TOTO, YTO KOI/la MaTeMAaTHK ITIOAB3yEeTCsI CBOMMH 3HaKaMH, OH BIIPaBAy He Oy-
MaeT O TeX Belllax, KOTOPbIe 3TH 3HaKH obo3HadaroT. Ho 3TO MpOUCXOOUT ITOTOMY,
YTO UCTUHBI apU(PMETHKHU CIIPaBEIAUBBI OTHOCHUTEABHO BCEX BelleH W He BO30yXK-
[AI0T B HAIlleM CO3HAHWHM HHUKAKHUX HeH 0 TeX AU00 APYrux Bellax B YaCTHOCTH»!.

Taxoil B3rasga Ha MaTeMaTHKY C CETOAHSANIHEH BBICOTHI HAyKH, €CTECTBEHHO,
KaxkKeTcs HaWBHBIM M OTPaHWYEHHBbIM. MIMeHHO moaToMy B chraocodru HayKU OH
YCTYIIHA TOYKE 3PEHUS, KOTOPYIO Ha3bIBAIOT YMEPEHHBIM 3MIIHPH3MOM, IIO1
BAUSHHEM KOTOPOT'O COBEPIIIEHBI MHOTHE MaTeMaTHIE€CKHIE OTKPBITHS.

«YMepeHHBIH 5MIIUPU3M, ITHIIET, HanpuMep, B. A. BaxkaHoB, noapasymMmeBaer,
YTO OIBIT, OCHOBHBIE COCTABALIOIINE KOTOPOTO IPEAOIPENEASTIOTCS KOHIENTYaAb-
HBIM OaraskoM CyOBeKTa IIO3HAHHs, UIPaeT BaKHEHIIYI0 poAb B (DOPMUPOBAHHUH
3HAHHUSA U 9aCTO OKa3bIBaeT pellalolliee (B TOM YHCA€ O9BPHUCTHYECKOE) BAUSHHE Ha
pas3BUTHE TEOPETHYECKUX IIPEACTAaBACHUN CyObeKTa I03HAHUI?.

B moarBepkaeHHe 3TUX cAOB B. A. BaxkaHOB IpHUBOOUT caenyroiiye (haKThI
u3 HCTOPUH MaTeMaTHUKH: OTKPBITHUSA «BooOpazkaeMoit TeOMETPUI»
(H. AobaueBckuii) u «BooOpaskaeMmoii aorukm» (H. BacuabeB). O6a aBtopa 06blan
CTOPOHHUKAMH YMEPEHHOTO SMIIMPH3Ma M oba B CBOMX paboTax (IepBBIA — IIO
T€OMETPHH, BTOPOH — II0 AOTHKE), BO MHOTOM OITHPaAMCh Ha HIEH 3TOH ruaocod-
CKOM KOHIIEMIIUH.

H. AobaueBcKHil, HAIIpUMEDP, CYHUTAA, YTO IIEPBHYHBIMHU JAHHBIMH, Ha KOTO-
pble MBI OIIMpaeMcsl B HayKe, SBASIOTCS JaHHbIE, KOTOPBIE IIPHOOPETAIOTCS C II0-
MOIIBIO YYBCTBEHHOTO OIIBITA, & T€OMETPUYECKHE 3aBUCUMOCTH HUYEM HE OTAMYA-
IOTCS OT 3aBUCHUMOCTEH (PU3UIECKHUX.

H. BacuareB, KOTOPBIH ObIA aBTOPOM OMHOI M3 IEPBBIX CUCTEM MHOTIO3HAY-
HBIX AOTHK M POJOHAYaABHHUKOM HIEH NIapaHEIIPOTHBOPEYMUBBIX AOTHK, TOXKE OBIA
CTOPOHHHUKOM YMEPEHHOTO SMIMpH3Ma. B cBoux paboTax IO AOTHKeE, HAIIpHUMeEp,
«OH IIPSIMO CBSI3bIBAA HOBBIE (POpPMasbHbIE CHCTEMBI C YCTPOMCTBOM BooOpazkae-
MBIX MHPOB», B KOTOPBIX 2KHUBYIIIKE TaM CyLIECTBa «06Aa,11a10'r HHBIMH, B OTAHUYHE
OT 3eMHBIX, “OIIYIIATEABHBIMH” CIIOCOOHOCTSIMH, KOTOPhIE, COOCTBEHHO U TUKTYIOT
HEOoOXOAUMOCTE IIPHHSITH HOBYIO AOTHKY»S.

t Jix. Ct. Muwuts. CucteMa JIOTHKH CHIUTOTHCTHIECKON U MHAYKTHBHOI. — M.,1914. — C. 561.

B. A. BaxaHoB. YMePCHHBIi aPHOPH3M U OMITUPH3M B 3BPUCTHYECKOM KOHTeKcTe. McTopudeckuii konreker // Ma-
TeMaTHKa U onbIT. — M., 2003. — C. 95-106.
3 Tam e.



KBasH3MNHPHYECKHH peaAH3M (MAH IIPOCTO KBa3HOMIIHPHU3M) IIOAATAET,
9TO B TEOPETHYECKHX IIOCTPOEHHSX «YUCTOM MAaTEMaTHKH» €CThb HEYTO aHAAOTHY-
HO€ SMITMPUYECKOMY HCCAEIOBAaHHIO. B Hell He TOABKO [OKA3BbIBAIOTCS TEOPEMBI, HO U
BBICKA3bIBAIOTCH U ITPOBEPSIFOTCs rvrtoresbl (X. IlatHeM), a, 3HAYHUT, MOXKHO CKa3aTh, YTO OHA,
KaK U (PU3HKA, PA3BUBAETCS THIIOTETHKO-AEAYKTHBHBIM CII0CO00M! .

HoMHHaAH3M B MaTeMaTHKe IIPOSIBASIETCS B IIOIBITKE NCKAIOUEHIISI U3 €€ TeOPH
abcrpakTHbIX TepMUHOB (lenkuH, ymven, Korapburbckuii, Kyaiin, AertHeBckrit, Tapcekii,
duan u gpyrwe). Lleabro mporpaMMbl HOMHHAAU3MA SIBASIETCSI IIOCTPOSHHE BHEIIAPAIOKCAAD-
HOM MaTeMaTHKH Ha OCHOBE (DOPMaAN30BAHHbBIX S3bIKOB, B CHCTEME KOTOPBIX U PEAAH3YeTCs
n3bATHE abcrpakiwii. [Ipu 3ToM caMu 3TH aOCTPaKIMH 3aMEHSIIOTCH MX SI3bIKOBBIME MOJIE-
ASIMH, YTO IT03BOASIET BBIATH B chepy BHEAOTMHECKOH IIPOOAEMATHKH, Kacarollerics dyHaa-
MEHTaABHBIX (PHAOCO(CKHX BOIIPOCOB O MEXaHH3MaX (DyHKITMOHMPOBAHMs CHMBOAOB Marte-
MATHKH B Ka4ECTBE S3bIKA M COOTHOLLIEHHUH MEK]TY sI3bIKOM H OOBEKTaMH MUPaZ.

CoBpeMeHHBIH HOMHIHAAN3M B MaTeMaTHKe HEPEIKO Ha3bIBAIOT (QUKUUOHWIUIMOM,
II0-BHMIMOMY, B CHAY TOTO, YTO €TI0 CTOPOHHHMKH HCXOAAT U3 CAEIYIOIIUX 0a30BBIX YTBEP-
FKIICHUI:

1. Bce MaTeMaTHuecKye IPEIAOXKEH S H TEOPHH TOBOPIT 00 a0CTPaKTHBIX MaTe-
MATUYIECKUX OOBEKTAX;
2. Takvie 0OOBEKTBI HE CYIIIECTBYIOT.

CaeoBaTeABHO, MaTEMATHYECKHE TEOPHUI HEAB3SI CUHTATH UCTHHHBIMES .

CTPYKTypaAH3M B MaTe€MaTHKE — 9TO, IIPEKIE BCEro, B3TAf] Ha 3Ty OTPACAb
3HaHUA Yepes3 IIPU3MY CTPYKTYPHI, IO KOTOPOH ITOHHMMAaETCs MHOMKECTBO 3AEMEHTOB,
OIpeieATeMbIX TAKMMI OTHOIIIEHHSMI, KOTOPBIE TAl0T BO3MOXKHOCTE BBIBECTH BCE DPEAIIH-
OHHBIE CBOMCTBA SAEMEHTOB B CAyYae, €CAM JAHBI OIEpPAllOHAABHBIE ITPABHAA, TIO3BOASIIO-
e Ipeobpa3oBhIBATh JOMUHUpPYIOIHe oTHOIeHus (Bypbaku, 1 apyrue). B atom caydae
BHUMaHME aKIIEHTHPYeTCs Ha TOM, YTO OOBEKTAMH MaTEMaTHKH SBASIOTCS abCTpaKTHBIE
CTPYKTYpPbI, ¥ PACCMaTPHUBAIOTCS COOCTBEHHO MAaTEMATHYECKHE ITPOOAEMBI, BO3HHKAIOIIME
KaK CAE/ICTBHE IIPHHATOIO TEOPETHKO-MHOXKECTBEHHOIO ITofxoaa. Bormpock! ke draocod-
CKOTI'O XapaKTepa OCTAOTCs Ha TIEPUPEPHH MCCASIOBAHUI* .

B orarwe or rpyrnisl H. Bypbaku, CTOpoHHHUKYM CTpyKTypasu3Ma B Matematuke [lla-
rmpo U PesHuk, Harpumep, paspabareiBaroT asrebpandeckuii noaxon. OHM yOeKIeHBI B
TOM, YTO BOITPEKH TPAAWIIMOHHOM TOYKE 3PEHMs], COMAaCHO KOTOPOii aarebpa — 310 0b001e-
HYE BCEro HeaAreOpandecKoro, Ha CaMoM JieAe Bce HaobopoT. VIHbIMI caoBaMu, BCE, YTO €CTh
B MaTeMaTHKe MOXKHO CBECTH K aAreOpardecKiM CTPYKTypaMd.

HaTypaAu3M [IOHHMAaeT MaTEMAaTUKy KaK «HUICAAU3HPOBAHHYIO HAYKy O de-
AOBEYECKHX OIlepallUsaxX», B KOTOPOH BCe IIPOOAEMBI TOAXKHBI PELIAThCS MaTeMaTH-
KaMH KaK MaTeMaTHKaMH{, HHade IOBOps, MaTeMaTHKa HHKOHUM o00pa3oM He
MOAKHA OBITH CBf3aHA C TPAIUIIHOHHBIMH (DHAOCO(CKHUMH HCCAEIOBAHHUSIMH.
VHBIMH cAOBaMH, HATypPaAU3M «OTPHIIAET 3HadeHHe (DUAOCODHUN [T MaTEMATHUKH
U ee OCHOBaHHH, a, CTaa0 ObITh, IIO CYILIECTBY 3HA4YE€HHE U CaMO CYyIIECTBOBaHHE
dusocopun marematuku (Ix. Byprecc, II. Magnu, ®. Kuruep). B camoit marema-

! Cwm., manpuyvep: B. A. Baxanos. CTaHapTHbIC 1 HECTAHIAPTHBIE TIOAXOB! B (hrocodun Maremaruku // durocodus
MaTeMaTHKH: aKTyallbHble IpobiemMsl. MaTepuaisl MextyHapoaHOi Hay4dHO! KoH(pepeHimn 15-16 urons 2007. — M.,
Usa. C. A. Casun, 2007. - C. 10.
2 Homeiirmii dpratocodpexuii criosaps. Miskck. 2003; URL: hitp:/Avww.gumer.infobogoslov._Buks/Philosffil_dict/530.php (zara oGpartierus:
6.02.2012).
3 B. A. Kanke Dutocodwst MaTeMaTiKH, (H3HKH, XMuH, Grosorin. — M., 2011, —C. 70-74.
* H. Byp6axu. Apxutexrypa MareMariky // OuepKl 110 HCTOPHH MaTeMaTHKIL. — M.,1963.
® Cw,, nanpuviep: Shapiro S. Philosophy of Mathematics: Structure and Ontology: Oxford: Oxford University Press, 1997 ; Resnik M. 1997.
Mathematics as a Science of Pattems. Oxford: Clarendon Press. 1997.
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THKE €CTh BCE CPEACTBa, KOTOPBbIE HEOOXOAUMBI AT WHTEPIIPETALIUN HAHM PEKOH-
CTPYKIIMH MaTeMaTUIEeCKOTO 3HaHUs»!.

VHTeHCHBHO pa3BHUBAaIOIIMHE 3T0 HampaBaeHue P. KuTuep mumer B cTaThe
«MaTeMaTHiecKUil HaTypasusM»: «J Bcerzma yTBepKAaa, 4TO ... mpobaemMa MOIKeT
OBITH paspellleHa, eCAu MbI Oy/1eM ITIOHUMATh MaTeMaTHKY KaK HIeaAu3HPOBAHHYIO
HAYKy O YEAOBEYECKHX OIl€palyudx. HpeleeT MaTeMaTHKHM B KOHEYHOM HTOIC —
cr1oco6, KOTOPBIM YeAOBEYEeCKOEe CYILIECTBO CTPYKTYPHPYET MHp IIyTeM HAH OIlepa-
Uil rpyobixX, (PUHIECKHX, UAH OIIepallii MBICAEHHBIX». U masee OH yTBep:KOaeT,
49TO «MATE€MaTHKy CAEAyeT IIOHATh KaK COBOKYIIHOCTH OTYETOB O [AESATEABHOCTHU
HUIEaABHOTO CyOBEKTa, KOTOPOMY MBI IIPUIIHCBIBAEM OCOObIE BO3MOXKHOCTH CTPYK-
TYyPHUPOBATh OKPYZKAIOIIUY HAC MUP»2.

B pamMkax HIpeAHKATHBHOIO H COIIHAABHOI'O KOHCTPYKTHBH3Ma
(4. ®ecpepman, T. Tumoriko, P. Xep, II. OpHecT u apyrue) mMareMaTHKa IIpem-
cTaBAdeTCs KaK SMIIMpHYecKas HayKa, KakK IIPOAYKT COIMAaAbHOU AedATeABHOCTH,
KYABTYPBI, «Ka4eCTBO» KOTOPOT'O OIIPEAEAETCS YPOBHEM COIIMAABHOI'O KOHCTPYH-
POBaHMUSA ¥ BO MHOTOM 3aBHCSAT OT XapakTrepa TpaHchopMalui, IPOUCXOASIINX B
IIporiecce oOIIEeCTBEHHOTO Pa3BUTHS.

Bor, HanpuMmep, OCHOBHBIE HJAEH, Ha KOTOPBIE OIHMpPAETCs B CBOEH (puaoco-
dbuu maremaruku I1. OpHecr.

— 3HaHue — CollMaAbHBIM KOHCTPYKT;

— 3HaHNEe — KOMITIOHEHTa 3MIINPHUYECKOH OpraHu3aIii YeAOBEKOM CBOETO MHU-
pa ¥ TOAYKHO COOTBETCTBOBATH (DU3UIECKOH U COLIMAABHOH PEaAbHOCTH;

— CoOTBeTCTBHE TEOPHH OOBEKTHBHON pPEAaAbBHOCTH — PEe3yAbTAT HaydHOH
IIPaKTUKH, B IIPOIlECCEe KOTOPOH co3maroTcs oOpasiipl, HOPMBI U IIpaBHAA IIPHUMeE-
HEHUS S3bIKAa;

— BMmecTe ¢ I3BbIKOM KakK TeopHs (DOPM H IIPAKTHUK U BO3HHKAET MaTeMaTHKas.

B coBpemenHOH (praocoduH U METOLOAOTHH HAYKH MaTeMAaTHYeCKHI KOHCT-
PYKTHBU3M HHOTJAa PacCMaTpUBAIOT KaK OJHY U3 MEPBBIX KOHCTPYKTHUBHCTCKUX
KOHIIETIIIUY B 3IIHCTEMOAOTHH ABallaToro BeKa. O4eBUIHO, YTO B 3TOM CAy4Yae MbI
y2Ke BBIXOAUM 3a PaMKH COOCTBEHHO MaTEMaTHYECKOro 3HAHHS M CTAAKHBAEMCS
CO MHOZKECTBOM BOIIPOCOB, MMEIOIINX AaA€KO HE OYeBHAHBIE OTBETBI. Boaee ToroO,
JazKe, Ka3aAoCh Obl, O4E€BHUIHBIE OTBETHI «THHYT» 3a COOOH HEPEAKO LEABIH IIAeHd
HOBBIX BOIIPOCOB.

KakoB mexaHuam kKoHcmpyuposaHus. OOBEKTOB CO3HAHHUS, U M3 KaKUX 06a30-
8blX 9AEMEHTOB (2TOMOB) KOHCTPYHUPYIOTCS CAOXKHBIE OOBEKTHI?

[Touemy maeaabHBIE KOHCTPYKIIMH yMa obsiadarom ceolicmeom coomeemcemao-
8amb peasbHbIM (PU3UYECKUM 00bEeKTaM?

YTo 06IIero MeKay MBICAEHHBIM KOHCTPYHPOBaHHEM — HAeasu3alluel, Moje-
AUPOBaHHEM, MBICAEHHBIM 5KCIIEDHMEHTOM — KaK METOJOM B MaTeMaTHKe, (ODHU3HU-
Ke, B HayKe B LIEAOM H «KOHCTPYHPOBaHHEM» B 3IIHCTEMOAOTHYECKOM KOHCTPYKTH-
BU3MeE?

HecoMHEHHO, YTO MOXKHO COI'AACHUTBCS C T€M, YTO KOHCTPYHPOBAaHHE HIACAAH-
3MPOBAHHBIX (MBICAGHHBIX) OOBEKTOB B HAyKe BO3MOXKHO M Heobxomumo. Ectect-
BEHHO, 4YTO COBPEMEHHas MaTeMaTHKa, HallpuMep, 6e3 9Toi ollepaliuy IIPOCTO He-
BO3MOXKHaA.

BwmecTe ¢ TeM, BO3HHKAET M BOIIPOC, 0 KAKOM KOHCMPYUPOSAHUU UAET PEedb?
O KOHCTPYHPOBAHUH UOEAIbHLIX (UAeaAN3UPOBaHHBIX) OOBEKTOB HAHM K€ O KOHCT-

! B. A. Bavicarion. CrasiapTHbie H HECTARIapTHbiE TIO/X0stb1 B (riocodpim Mareviaric. —C. 10.
2. Kuruep. Maremarnyeckuii Harypanusm // Metononornyeckuii anaan3 ocHoBaHui Matematuku. — M., 1988, — C. 24.
3O 2 B. A Kane. Duocodrs MaTeMaTHKH, (r3UKH, XuMiH, Grornorin. —C. 79,
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PYHUPOBaHUH O0BEKTOB (PUIUUECKU PealbHbLX, YYBCTBEHHO BOCIIPHHUMAEMbBIX HAH,
10 KpadHel Mepe, 0 803MOZKHOCMU OCYUuecmssieHus TaKOro pojia KOHCTPyHpoBa-
HUA?

Yro Ke 03Ha4YaeT AAd MaTeMaTHUKU NIPHUHATHE IIO3UIIUHU COIIMAABHOIO HAH, TEM
6oaee, paAUKaABHOTO KOHCTPYKTHUBHU3MA?

Camoe raaBHOE, IIO-BUAWMOMY, COCTOUT B caedyromieM. V3 yTBepxKaAeHUS CO-
IUaABHBIX KOHCTPYKTHBHUCTOB O TOM, YTO 3HaHHE (B TOM YHCAE€ U MaTEeMaTH4ECKOe)
€CTh COLIMAABHBIH KOHCTPYKT, BBITEKAET CAEACTBHE, UTO «OOBSICHUTH, IIOYEMY B
MaTeMaTHKe IIPUHUMAIOTCS UMEHHO TakKHue, a He APYTHe YTBEPKIACHHS U TEOPHUH
HEBO3MOXKHO HHU alleardiiedl K ocobof HaeasbHOH PEaAbHOCTH, HH CCBIAKON Ha
BCeoOIIe allpHOpPHbIE CTPYKTYPHI, IIPHUCYIIHE TPaHCLEHAEHTAABHOMY CYOBEKTY.
Pa3BuTHe MaTeMaTHKHU He IPENONIPEAEA€HO HH TeM, HH APYTHM, a 3aBHCHUT OT
KYABTYPHBIX U COITHAABHBIX (DaKTOPOB!.

Ho caenyer Am M3 3TOr0 HEM30€XKHOCTH IIPHU3HAHHUS IIPABOTHI COLIMAABHBIX
KOHCTPYKTHBHCTOB OTHOCHTEABHO TOTO, YTO CHCTEMa MaTE€MaTHYEeCKOTO M Hay4JHO-
ro 3HAHUA B LIEAOM SIBASIETCS COLIMAABHBIM KOHCTPYKTOM? OTHIOIB.

C Moelf TOYKHU 3pEeHHs, 9TO JOCTATOYHO OOOCHOBAHHO B OHOM M3 CBOUX paboT
nonrBepxkaaeT 3. A. Cokyaep. Bo-nepBbIX, OHa ITOKa3bIBaeT, YTO «yTBEPKIEHUE
COLIMAaABHOTO KOHCTPYKTHMBH3Ma He IIofpasyMeBaeT, OyATO 3HAHHWE eCThb Npous-
80/1bHbLU (BBIAEAEHO aBTOPOoM — B. 91.) KOHCTPYKT». A BO-BTODBIX, — YTO COIIHaAb-
HBIH KOHCTPYKTHBH3M yKasblBaeT Ha OTPAHHUYEHHOCTH AllOAUKTHYECKHX OYE€BHII-
HOCTeH (B YacCTHOCTH, TeopeMbl [Indaropa) M anmpHOPHBIX IPEIPACIIOAOKEHHO-
creii. «M3 IpuU3HaHMUS, YTO YEAOBEYECKHUH MHTEAAEKT OCHAIIEH ABYMS YKa3aHHBIMH
Kantom anpuopHbIMU (popMmamu, — nuitteT 3. A. CokyAep, — U U3 AOIYILIEHUS, YTO
JaHHBbIE (POPMBI IBAFIOTCH IIPOAYKTOM 3BOAIOLIMHU, €Illeé HE CAEAYEeT HH TOrO, YTO
OHH AOCTATOYHBI JAS Pa3BUTHA MaTeMaTHKH, HHU TOLO, UYTO OHH IIpefHAa3Ha4deHBbI,
4TOOBI YCIIEIHO paboTaTh BMeCTe»2.

W xoTa 2T0 mEeHCTBUTEABHO TaK, HEAB3S HE COTAACHUTBHCS U C TE€M, UTO COIH-
aABHBIM KOHCTPYKTHBH3M, a TeM 0oasee Takad ero hopMa KaK paguKaAbHBIA KOH-
CTPYKTHBH3M, BECbBMa OCTPO M AaKIEHTHPOBAHO CTaBUT II€PEl SIIHMCTEMOAOTAMH
BOIIPOCHI XOPOIIIO M3BECTHOI'O CIIOpa MEXKAY peasucTaMu U aHTupeaancramu. Ce-
TOIHS YK€ COBEPIIEHHO OYEBHIHO, YTO 3TOT CIIOP HMMeeT HEIOCPEACTBEHHOE OT-
HolleHHe K (PyHZAMEHTaAbHBIM OCHOBaHHSM Hay4dHOro 3HaHud. «B marematuke,
HaIpUMep, OT TOT'0 HAM MHOTO PeIIeHHs IIPOOAEMBI CYIIIeCTBOBaHHS ee 00BbEKTOB, —
numreT B. A. AeKTOPCKHI, — B KOHTEKCTE IIAATOHOBCKOIO peasnu3Ma, popMasusma,
HAY KOHCTPYKTHBH3MAa, 3aBHCHUT HE TOABKO HCTOAKOBaHME, HO M IIPUHATHE TOH
HAY MHOU ee JacTi?S.

ITosToMy KasKABIH IIIar Ha IIyTH IIOMCKa OTBETOB Ha 3TH BOIIPOCHI CAELyET
IIPUBETCTBOBATb, XOTd ObI IIOTOMY, YTO 3TH IIOMCKH POXKIAIOT HOBBIE MBICAH, HO-
BbI€ H/IEH.

Eme ogHUM AOCTATOYHO HOBBIM M HEOPAWHAPHBIM MOAXOAOM K MaTeMaTHKe
SIBASETCSI KOHTEKCTYaAH3M. [IpefcTaBUTEAN 3TOr0 HAIIPaBAECHHS II0AATalOT, UTO
MaTeMaTHYeCKHe PeaAuH CAeAyeT H3ydaTh B caMoil TEeCHOH CBA3H C CYILIECTBYIO-
MU MaTeMaTUYECKUMHU IIPEACTABACHUAMH. A KPOME TOTO YAEAATH IIPHUCTAABHOE
BHHUMaHHE TOMYy, KaK IIOHHMaeTcs U ObITyeT MaTeMaTHKa B Pa3HBIX HAIlMOHAAb-

13.A. Coxkyaep. SBnsiercst 11 Teopema Inaropa conmanbHeM KOHCTPYKTOM? // DHIOCOGHS MATEMATHKH: aKTyalb-
Hble pobiembl. Tesucsl Bropoii MexyHapoaHoit Hay4Hol KoH(pepeHimu. 28-30 mas 2009 r. — M., 2009. — C. 49.
2 Tam e. — C. 50-51.
*Cm. : B. A. Jlexropciuit. Peamsm, aHTH-peari3M, KOHCIPYKTHBI3M H KOHCTPYKTHBHbIH Peain3M B COBPEMEHHOMH SHCTEMOIIONIH 1 HAyKe .
[Drexrpormbii pecype] : Mnrermextyamsast Pocewst. URL : http:/Awww.intelros.rufintelros/reiting/reyting09/material_sofiy/6141-realizm-anti-
realizm-konstruktivizm-i-konstruktivnyj-realizm-v-sovremennoj-yepistemologii-i-nauke. html (nara o6pamers: 3. 03. 2012).
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HBIX KyABTypax. MHBIMH CAOBaMH, pedb 37ech uaeT o6 ocoboro poma MaTeMaTHKe,
KOTOPYIO Ha3bIBAIOT «ITHOMAaTeMaTHKOM». OHUM U3 AYYIIIHNX 3KCIIEPTOB B 00AaCTH
«(3THOMATEMATHKID, II0 TIPaBy cuuTaercs mpodeccop Koasemka Uraka (Hpio-HMopk)
Mapcusa Amlep. B cBoelf KHHre OHa ITOKa3bIBAET, YTO «IIPUMHUTHUBHBIE» KYABTYPBI
SBASIOTCH WHOTZIAa HOCHUTEASMH CYIIECTBEHHO 0OA€e CAOKHBIX MaTeMaTHYeCKHUX
IIPeACTABACHHUH, YeM [0 CHX IIOp OBbIAO IPHHATO cYuTaTh. CTOPOHHUKHU HAEH «IT-
HOMaTeMaTHUKH» HAEIOTCSH, YTO HMCCAENOBAHHE HCTOPUH MaTEeMaTHKU Pa3AHMYHBIX
CaMOOBITHBIX KYABTYDP SBASIETCH HEOOXOAUMBIM YCAOBHEM OOHApPYKEHHs HHBIX,
HEXKEAW €BPOIIEHCKUN, IUBUAN3AIIMOHHBIX IIyTeH Pa3BUTHsA, U OCO3HAHUSA, U UHBIX
CTelleHe BapHaTHBHOCTH Y€AOBEYECKOTO MBIIIACHHUS!.

K mepedncAeHHBIM HAIPaBACHUAM, CYIIECTBYIOIIMM B COBPEMEHHOM ¢HAO-
copuM MaTeMaTHKH, MOXKHO HOOABUTH €IIe KOHUENUUI «PUIUOI02UUECKO20» UC-
MONKOBAHUSL MAMEMAMUKU, (HeUpodhu3Uono2uUecKUll» nodxo0 u HezédenescKyro
¢unocogpuro mamemamuiru, ITOAXOAbI, KOTOPbIE 10 CBOEMY AyXy OAH3KH AHUCKYpPC-
aHaAN3y UAM OCHOBAHBI Ha aHAAH3€ 9CTETHYECKUX OCOOEHHOCTel MaTeMaTHIeCKUX
IIPOLIEAYP, HO3BOASIOIINX IIPEAIIOYHUTATh OQHU JOKA3aTEAbCTBA APYTHM B CHAY HUX
OOABIIIEN HUBSIITHOCTHZ.

KoHuenunus (H3HOAOTHYECKOTO HCTOAKOBaHHH MaTeMaTHKH
(. Aakodpd, P. Hroubes, M. [IxxoHcoH, K. [leBAMH) IpeAcTaBAsieT MaTeMaTHKY U
ee 06’beKTLI KOHCTPYKIIUAMH HYEAOBEYIECKOI'0O MO3ra, «OPraHUYHBIM IIPOAYKTOM
Pa3BUTHSA CPEACTB YEAOBEYECKOI'O IT03HAHMS», KOTOPBIM (PU3MOAOTHYECKH (mazke
Ha ypOBHE CTPYKTYP MO3ra) IPENOIpPENeA€H M «BBITEKAeT M3 OIIbITa IIepecdeTa
JUCKPETHBIX 00BEKTOBYS.

Hefipodusuosoruueckuii moaxox (Harnpumep, B. H. TpOCTHHUKOB) «MCXOAUT
U3 HEKOTOPOTO PoAa KOPPEASIIUH MaTeMaTHYeCKHX CTPYKTYp U OIlepaluil C TeMH
HeHpOo(hHU3NOAOTHYECKUMH OCOOEHHOCTSIMH, KOTOPBIE OTAMYAIOT YEeAOBEYECKHH
MOS3T, OpPraHbl 3pEHUS U / HMAW DAEMEHTHI TAaK Ha3bIBAE€MOTO IIEPIIEIITHBHOIO IIPO-
cTpaHcTBar?.

HeréneaeBckasa ¢duaocodHsa MaTeMaTHKH, [IEPCIIEKTHBA O(DOPMACHUSI KO-
TOPO¥ BO3HHUKAET B CBA3HU C BO3HHKHOBEHHEM IIapPaHEIIPOTHBOPEYHMBON MaTeMa-
THUKHU, XapaKTE€PU3yeTCsd TEM, YTO B Hell «Ha IepefHHH IAaH BBIXOAAT IIOHATHS
TPUBHUAAU3YEMOCTH H IIOAHOTHI. [IPHHIMII HEIIPOTHBOPEYHMBOCTH 3€Ch YCTYIAEeT
MECTO IPHUHIIUITY HEBBIBOAUMOCTH U3 IIOCTOPOHHHUX IIOCBIAOK»S.

Heobxomumo cka3aTb U O TaK Ha3bIBAEMOIl «repMEHEBTHUYECKOH aAbTepHATH-
Be» IAAQTOHHU3MY B MaTeMaTHKe, COTAACHO KOTOPOH «MaTeMaTHKa caMa IOAXKHA
OBITH IIOHATA KAaK (POPMANbHASL 2ePMEHe8MUK°.

Bce cymiectByromme B COBPEMEHHOM uaocodHH MaTeMaTHKU ITOAXO/IbI
B. A. BazkaHOB CYHTaeT BO3MOXKHBIM OOBEIMHUTE B IBE I'PYIIIHI, IIepBas U3 KOTO-
PBIX MPEACTAaBASET TPAAHUILHMOHHBIE, cmaHOapmHble IMOAXOAbI, a BTOpas — HeTpa-
JUIIMOHHBIE, HecmaHOapmHble TOAXOAbI K MaTeMaTuke. IlocaemHue XxapaKTepH-
3YIOTCSL TE€M, YTO «IIPEJAATaloT OPUTHHAABHBIE U CYILECTBEHHO HOBBIE PaKypChI
PacCMOTPEHHS, KOTOPBIE ITO3BOASIOT BBICBETHTH paHee He3aMedeHHbIe MEXaHHU3MbI

! Aiive, Mapico. CBepHMcst 10 KoTkuarsiv uepssivt. Maperst Antiep. dtHomaremariika. — M3-Bo «Bosmaru Bopuruepi, 2007, — 235 c. [Driex-
TPOHHBIA pecype] : Pycckuit xypran. URL: http:/Avww.russ.ru/Kniga-nedeli/Sverimsya-po-kol-chatym-chervyam (ara oGparriermst:
2602.2012).
2 B. A. Bavkaron. CTan/IapTHeIe H HeCTaHIAPTHBIE TTOIXOMI B rtocodyn Maremarii. — C. 10,
3 Tam xe.
* Tam xe.

Tam xe.
© Cm. 06 o1oM: A. T'. Yepmsiko. MaTematnka Kak opmaitbHas oHTonorHs // PHI0COhHsS MATEMATHKH: aKTyalbHBIE
npo6Giembl. Matepuasnsl MexayHapo Ho# HayuHo# koHdepenuun 15-16 utons 2007. — M., U3-Bo C. A. CaBuH,
2007.-C. 88.
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pPa3BUTHSA MaTeMaTHYECKOrO 3HAHHS, MaTeMaTHYECKHUX METOAOB M 3aKOHOMEpPHO-
crel aTol HayKu»l.

B mepByIo Ipymily oH BKAIOYAET IAQTOHHU3M (PEaAr3M), HHTYHIIMOHU3M, AOTH-
u3M, (popMasu3M, KOHCTPYKTUBHU3M, (PUHHUTU3M U SMIIUPHU3M, & BO BTOPYIO — BCE
OCTaABHBIE.

Ceronnua B (pHUAOCO(OHH MaTEMaTHKU TOBOPSAT M O TaK Ha3bIBAEMOM 2YyMaHU-
cmuuecrkoti mamemamure. CyTb 9TOTO BECbMa PaAUKAABHOTO ITOAXOAA BBIpAZKaeT-
Ccd B CTPEMAEHHHU OTHAEAHUTH (PUAOCOMHIO OT MaATEeMaTHKHU Ha TOM OCHOBAHHH, YTO
Gynro GBI BCe, YTO €CTh B MaTeMaTHKe, — 9TO AEITEABHOCTb PabOTAaIOIHMX MaTeMa-
THUKOB, U ITIOUCKHA (PHUAOCO(OB 10 IIOBOLY TOTO, YTO TAKOE MaTeMaTHKa, He HMEIOT
OTHOIIIEHUS K AEITEABHOCTH MATEMATHKOB.

Tak Ha3bIBAEMYIO «TYMAHHUCTUYECKYIO MATEMATUKY» HEOOXOAUMO OTAMYATEH OT
«TYMaHHUCTHYECKOr0 IOBOpPOTa» B (PHAOCO(UN MaTeMaTHKU, CBI3aHHOIO C o0Iie
TeHeHIe#l B COBpeMEeHHOU (pUAOCO(UH HAYKU, IIPOSBASIOINIEHCS B 00s13aTEABHOM
ydueTe BAUSHHSA COLMAABHBIX (DAKTOPOB HA PA3BHUTHE HAYYHOTO 3HAHWA KU Ha €ro
pPe3yABTaTHL.

«JyMaHUCTHYECKUM IIOBOPOT» B (pHAOCODHH MaTeMATHKU K IIPAKTHIECKOH
[EeITEABHOCTH YYEHBIX, 10 MHeHuIo P. Xepla, HAXOOAUT CBOE BBIPAXKEHHE B TOM,
aro (1) - mMaremaTHka, OyAyYHd COCTABHON YACTBIO YEAOBEYECKOH KYABTYPBI, He
MOZKET OBITH AMIIL OIHCAHUEM (PPEreBCKUX abCTPAKTHBIX KOHIIENIIUM U BHEBpPE-
MEHHOM 00BbEKTHUBHOMN peaabHOCTH. UTo (2) — OHA He SIBASIETCS CUCTEMOM abCOAIOT-
HO HMCTHHHOIO, HEIOI'PEIINMOr0 3HaHHd: Pa3BHUTHE MaTeMaTHKH, TaK Ke, KakK u
Ar000# IPYyroit HAYKH, CBSI32HO C OLIMOKaMU, 3a0AYKIOEHUSIMH U HUX [IPEOJOACHU-
eMm. Yro (3) - MaremaTHYeCcKoe IOKAa3aTeALCTBO HMEeT pPa3AuYHbIE BEPCHH, 00y-
CAOBAEHHBIE BPEMEHEM, MECTOM H MHOTUMH APYTHMU OOCTOSITEABCTBAMH, & KOM-
[IBIOTEPHOE TOKA3aTEABCTBO IIPEACTABASIET OAHY U3 TAKUX HETPAIUIIMOHHBIX BEP-
cuit crporoctu. YTo (4) — ropasmo AyYIINM CIOCOOOM pelleHust mpobaeM BbIGOpa
«BO YTO BEPUTH B MATEMATHKE?» IBASETCS HE TPAIUIIMOHHAS aPUCTOTEAEBCKAS AO-
THKa, a SMIIHPHYECKHE CBHAETEABCTBA, YHCAOBOE SKCIEPHMEHTHPOBAHHE HAU Be-
POSITHOCTHBIE OKAa3aTeAbCcTBa. UTo (5) — MaTeMaTHIeCKUe OOBEKTHI IIPECTABATIOT
coboit criennUIeCKUil BU COLIMAABHO-KYABTYPHO-HUCTOPHYECKUX OOBEKTOB, aHa-
AOTHYHBIX AUTEPATYPHBIM II€PCOHAXKAM HAH PEAUTHO3HBIM KOHIIEIITHUIM?.

OTBETOM Ha KPUTHUKY I'YMAHHCTUYECKOH MATEMaTHKON KAACCHYECKOU (PHUAO-
copuM MaTeMaTUKHU SBAsIETCs, 110 MHeHMIo B. B. lleauinieBa, sanucmemo.ioeuueckuii
noeopom B (PUAOCO(MCKUX HUCCAECIOBAHUSX MaTEMATHKH, CBSI3aHHBIA C IIOMCKOM
OTBETOB Ha BOIIPOCHI MaTEMaTHYECKOro IIO3HAHHHA, a He Ha TPAAHUIMOHHBIE BO-
IIPOCHI O IIPUPOLE MATEMATHIECKHUX OOBEKTOB H MaTeMaTHYECKON HCTHHBIS.

CkaszaHHOe BBIIIIE 1aeT OCHOBAHHS [IAd BBIAEACHUS B (PHAOCO(DHUN MATEMaTHKH
JIByX OCHOBHBIX T'PYIII BOIIPOCOB, KOTOPBIE XAPaKTEPHU3YIOT, COOTBETCTBEHHO, IBE 00AACTH
prnocodprut MaTemaTvky. [lepBas BKAIOYAET BOIIPOCBI OHMOJI0ZUMECKO20, 8 BTOPasi — Nu-
CMEMONI02UUECKO20 XaPaKTEPA.

Kpome 9TOr0 B COBPEMEHHBIX HCCACHOBAHMSX IO (PHAOCOOHH MATEMATHKH BIIOAHE
BO3MOZKHO BBIICAUTE [1BA IOIXOMA, OTAHMYAIOILIXCS TEM, YTO IIPH IIEPBOM OOpalliaeTcs BHH-
MaHHe Ha U3y4deHHe CyLIHOCTH MaTeMaTHKH, ee IIPHPOIBI KAK TAKOBOM HE3aBHUCHMO OT TOTO
KOHKPETHOIO COCTOSIHMSI, B KOTOPOM OHA HaxOIMAACh HA KAKOM-AHOO 3Tarie HCTOPHIECKOrO
pasBuTHs. Tako#H OIXOA HEPEIKO HA3hIBAIOT (PYHOAMEHMOIUCICKUM.

' B. A. Baxanos. Tau e.

2 Cw.; Hersh R. The fresh wind in the philosophy of mathematics. — P. 590, 591.

3 B. B. Lemaues. Toucks HoBoii hutococpun. 2001, URL: http:/ffilosof historic.ru/books/item/f00/s00/20000700 / (niara o6pariesms:
27.022012).
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Cpemyt 0TedIeCTBEHHBIX (PHAOCO(OB U yUIEHBIX, KOTOPble PAbOTAIOT IIPEHMYILIECTBEHHO B
paMKax PyHIAMEHTAAUCTCKOTO Toxona — A. [1. AneKcaHIpOB, E. A. Beasies,
O. U. Kenposckuii, A. H. Koamoropo, H. A. Kuceaepa, B. 4. Ilepmunos, IO. A. IleTpos,
A.T. PyzaBun, K. ®. CamoxBasoB, B. A. Ycrienckuii, H. A. arwm, I T [asoaan v gpyrue.

B moae 3peHus1 oTedecTBEHHOM (PyHIaMEHTAAUCTCKON (PHAOCOPHH MaTeMaTHKH HaXo-
JISITCSI, TIPEZKIIE BCETO, CASIYIOLIHE ITPOOAEMBL:

— IMAACKTHKO-MATEPHAANICTIYECKOE TIOHUMAHWE CYIIHOCTH MAaTEMaTHUKH U €€ B3auMO-
OTHOILIEHHS C OOBLEKTUBHOM JIEACTBUTEABHOCTEIO;

— IPHpPOZia MATEMATHUYECKOIO JOKA3aTeABCTBa B KOHTEKCTE ITPAKCEOAOTMIECKOrO ITOf-
Xola ¥ 3HAYHMOCTB fiAsT OOOCHOBaHHS MaTeMaTHKH TeopeM [ezeast, pesyasTaToB Tapckoro,
Yepua, KanHM 1 Ipyryx y9eHbIX B 00AACTH MaTeMaTHKH U AOTHIKH; WeaAH3alys, (hopMaAH-
3aIMs ¥ aHAAOTHS B MaTEMaTHKE;

— TIOHATHE OECKOHEYHOCTH KAaK MATEMATHYECKOIO OOBEKTA;

— KOHCTPYKTHBU3M 1 UHTYUIIOHH3M B MaTeMaTHKE, 1 MX B3aHMOOTHOIIIEHHE;

— JIMIXOTOMUS «JUCTOM» U (IIPHKAHOM» MaTEMATHUKU.

Cpemy 3apy0eKHBIX HCCACIOBATEACH MaTEMATHKH, IPHHAIACIKAIIMX HAIIPABACHHIO,
Ha3BaHHOIO (PYyHIAMEHTAAUCTCKMM, MOXKHO HasBarb [I. BeHauepadda, KoaekTus
H. Bypbaku, M. [Javmvura, 2K. [Isenonre, Y. Kyaitaa, Y. ITapcorca, X. [Tataama, P. Toma u
npyrex. OHK pa3pabaThIBAIOT B OCHOBHOM TaKHe ee BOIIPOCHI, KaK:

— IIPHPOZIA U CYILIECTBOBAHME MATEMATHIECKHX OOBEKTOB, M MX 00yCAOBACHHOCTD TEO-
PHAMHU, B KOTOPBIX 3TH OOBEKTHI 3a/1aHbI;

— UCTHMHHOCTE MaTEMaTHYECKOIO 3HAHUS M CyIITHOCTb MaTEMATHYECKOIO JIOKA3ATEABCT-
Ba;

— TIOMCK OOIIHOCTH MATeMaTHYEeCKUX TEOPUH IIPH YCAOBHM KX (DOPMaAM3aIH C HC-
TIOAB30BAHHEM CPEICTB MATEMaTHIECKOH AOTHKH! .

B pamkax (pyHZaMEHTaAHNCTCKOTO HaIlpaBACHHS B (PHAOCOMHUH MaTeMaTHKHU
CO BPEMEHH BBIACACHUS IIOCAEAHEH B CAMOCTOSITEABHYIO AUCILIUIIAMHY, YTO MHOTHE
ydeHble U (PHAOCOMBI CBA3BIBAIOT C UMeHeM Ppere, MaTeMaTHKa pacCMaTpPHBAETCS
KakK CHCTeMa 3HaHWil, pa3BUTHE KOTOPOM CTAaBUTCS B 3aBHCHMOCTBH OT TOTO HAU
MHOTO TIOHUMAaHMS €€ CYIIHOCTH. IIpm 3TOM Iepexo ¢ OJHOTO YPOBHS Pa3BUTHSI
Ha [Opyroil ImpencTaeT KaK HCTOPHUYECKas HEOOXOAUMOCTH, IMIPeHoIIpemeAsdiolas
CTpeMAEHHE MaTeMaTHKH K HEKOTOPOMY 3apaHee 3aJaHHOMY HAeasy. Takoe IIO-
AOKEHHE [IeA B OIIPEIEACHHOH Mepe OrpaHHYHBAEeT CBOOOAY TBOpYECTBa MaTeMa-
THUKOB, OITHPAIOIINXCS B CBOEH AEATEABHOCTH Ha T€ MAW HHbBIE METOJOAOTHYECKHE
YCTAHOBKH (TPaKTOBKY MaTeMaTHYECKHX OOBEKTOB, MJOKA3aTeAbCTBAa U T. I.). Tem
He MeHee, HCCAEIOBAHHS 3TOr0 HAaIlPaBAEHHSA (PHAOCO(DHUM MaTeMaTHKH BHECAH
3HAYUTEABHBIH BKAAJ B pa3paboTKy MHOTHX Ba’KHBIX BOIIPOCOB, KaK BHYTPH C00-
CTBEHHO MaTe€MaTHKH, TaK U B €e UCTOPHUH. [JoCTaTOYHO Ha3BaTh PE3yAbTATHI, I10-
Ay4YE€HHBIE B paMKaxX AOTHIIU3Ma, HHTYHUIIMOHU3MA U (popMasu3Ma.

[Ipu BTOpOM ITO/IXO/IE MATEMATHKA UCCAEIYETCS B paMKaxX TOH MAM MHOM UCTOPUYECKOH
JaHHOCTH. B oTOM cayuae obpalliaercss BHUMaHMe Ha BBIIBACHHE 3aKOHOMEPHOCTeH, o0y-
CAOBAMBAIOIIMX passumue MaTeMaTHIeCKoro 3HaHus. [Ipu aToM MaTeMaTuka Gepercs B co-
LIMOKYABTYPHOM KOHTEKCTE, B €€ B3aHMOACUCTBHH C APYTHMMU HAyKAMH, TEXHUKON U pa3Ard-
HBIMHM BHUIAMH IIPAKTHKH. OTOT MOAXOZ B (PHAOCO(DHI MAaTEeMaTUKH HA3bIBAIOT HEehyHOG-
MEHMATTUCTCKUM.

K paboram HepyHIAMEHTAANCTCKOIO HAaIIPAaBACHMS MOXKHO OTHECTH HCCACIOBAHMS
B. A. Bazkanosa, A.I'. BapabarieBa, B. B. BuprokoBa, B. A. Kapnyruna, U. C. Ky3HerioBoit,
A. H. Heicanb6aeBa, M. U. Ilanosa, 3. A. Cokyaep u apyrux. Croia 3k€ MOKHO OTHECTH U pa-
0OTBI TaKMX 3apyOesKHbIX wuccaezoBarescii kKak . Kuruep, T. Koercmep, U. Aakaroc,

! Cwm.: A. T. bapaGanies. Bytymiee Maremarnki. MeTo0/I0rHYeCKHE aCTIeKThl IPOrHO3MpoBarus. — M., 1991, — C. 79-80.
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K. Xoycon, M. Xanser, P. Yaiianep u Apyrux.

Ilo cpaBHEHHMIO CO CBOMM «OIIIOHEHTOM» — (DYHIAMEHTAANCTCKUM HAIIPaBACHHEM, He-
byHIaAMEHTAaANCTCKOE  HallpaBA€HHEe B puaocoddry  MarTeMaTHKH, II0  MHEHHIO
A. T". BapabartieBa, IMeeT CASYIOIIHE CIIELH(IIECKIe 0COOEHHOCTH:

— 371eCh B IIEHTPe BHUMAHHWS HAXOAATCA IPOOAEMBI (DYHKIIMOHUPOBAHMS MATEMATHKH,
a 1mpobaeMa OOHAPYKEHIs He3aBUCHMOM OT Pa3BUTHS ee HEM3MEHHOM CYIIHOCTH OTOBHIa-
eTcs Ha IeprhepHIo;

— MaTeMaTHKa PacCMaTPUBAETCsI B e MHOIOOOPa3HBIX B3AMMOCBA3SIX C APYTUMH Hay-
KaMH, C KyABTYPOH B LIEAOM;

— B HCCACIOBAHHSX MCTOPHN MaTEMaTHKH OTHAETCs MPEIIOYTEHHE METOy WHIUBH-
JlyaAW3allyi, a He TeHEePaAU3alvL;

— MCCA€IOBaHMsI, BEAyIIHECS B paMKaX 3TOr0 HAIIPaBACHUS, OAMDKe K COBPEMEHHOMY
YPOBHIO pa3paboToK, KaK B CaMOM MaTeMaTHKe, TaK U B e HCTOpH!.

Hapsiiy ¢ TIOMCKOM 3aKOHOMEPHOCTEH B Pa3BUTHH MATEMATHYIECKOTO 3HAHMH, AT 9TOTO
HaITpaBAeHHsT (hHAOCOHI MATEMATHKH XapaKTEePHb] TAKXKe TIOCTAHOBKA M pa3paboTKa BO-
ITPOCOB, CBA3AHHBIX C UCIIOAB30BaHUEM B HCTOPHI MATEMAaTHKH N'€pPMEHEBTHUKH, BbICHEHH-
€M TPaHHWIl HHTEPIpEeTali HCTOPUYECKHX MCTOYHHKOB, HM3Y4EHHEM POAM KYABTYPHO-
HMCTOPHUYECKOH CPebl B PA3BUTHH MaTeMAaTHKH, IIOHIMAHHUEM PEBOAIOLIMH M KPH3HCa B Ma-
TeMaTHKe U T. . OMHNM U3 IIPEUMYIIEeCTB HehyHIaMEHTaANCTCKOM (DHAOCODHIT MaTeMaTH-
KU SIBASIETCS TO, YTO BHYTPH Hee (IIPOHCXOIUT CBOEOOPAa3HBIM KOHKYPC MCTOPHYECKHUX 3aK0-
HOMEPHOCTeH pa3BUTHS MATEMATHKY, KOHKYPC C YCTAHOBAGHHBIMH KPHUTEPHSIMI HCTOPHYe-
CKOT0 0T00pay, KOTOPBIH, HECOMHEHHO, CAYZKIT ITPOrPECCY (PUAOCO(DHH MATEMATHKH?.

Caenyer OTMEeTHTD, YTO, HeCMOTPsI Ha (POPMAaAbHOE PasrpaHMYeHHe U CYIIeCTBEHHbIE
OTAMYHS TIPEACTABACHHBIX ITOXO/IOB, MX HE CAEYeT IIPOTHBOIIOCTaBASITh. B paMkax dro-
cohbrH MATEMaTHKI OHH SIBASTFOTCSI BIIOAHE PaBHOITPABHBIMHU M CKOPEE AOITOAHSIFOIIIMI, YEM
OTPHIIAIONTMMU APYT Apyra. Kaskapli 13 HUX B MepPy CBOMX BO3MOXKHOCTEH BHOCHUT CBOM
BKA&]I B PellIeHHe TIPOOAEM MaTeMAaTHIECKOIO TIO3HAHMS, BOAHYIOIIX YYEHBIX U (DHAOCO(OB.
Kaokplit M3 HUX B pe3yAbTare IIpefaaraeT Ham CBoi obpa3 MareMaTvky. CHHTE3 IOAydeH-
HBIX C IIOMOLIBIO 9THUX Pa3HBIX IOAXOI0B 00pa3oB, HaeT BO3MOMKHOCTE CHOPMHPOBATE LIEAO-
CTHOE TIPE/ICTABACHHE O MaTeMaTHKe KaK PasBHBAOILIEHCA CHCTEMe HaydHOIO 3HaHMS, ee
MecTe B KyABTYpe B ee IpefHa3HaueHHH. HeoOXOmMO OTMEeTHTD, UTO IlepetdeHb BOIIPOCOB
COBPEMEHHOH (hraocobry MaTeMaTHKN Iopaszio IIHpe, YeM IEPEYHCACHHbIE HAMH BBIIIIE.
Kpome TOro, COBEpILIEHHO OYEBHIHO, YTO Pa3BHTHE CAMOH MaTeMaTHKH U TaKOW OTHOCH-
TEABHO HOBOM OTPAaCAH 3HaHWs, KaKOH SIBASeTCsT (PHAOCOMHS ¥ METOIOAOTHSI HAYKH, ITPUBO-
JTUT K HEOOXO/TMMOCTH BBIXOZIA 34 €T0 IIPEIEABIS.

! A.T. BapaGames. Byymee matemariiu. — C. 87.

Tam xe. — C. 93.
3 CM., Hanpm\flep: COB]’)CMCHHB]E CI)HJTOCOQ)CKHC npo6neMm CCTCCTBCHHBIX, TEXHUYECCKUX H CONHATTBHO-TYMaHUTAPHBIX HAYK. l'[ozl
pexn. B. B. Muponosa. — M., 2006.
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§ 2. CraHOBAEHHE H Pa3BHTHEe MaTeMaTHYECKOH

HayKH: QyHZAaMEHTAAHCTCKHH H HehyHAaMEeHTAAHCTCKHH ITOAXOLbBI

PyHIaMEHTAAUCTCKUN ITOAXOM BIIOAHE BIIMCBIBAETCS B KOHTEKCT TAKOTO IIO-
HHUMAaHHd Pa3BUTHUS HAYYHOTO MO3HAHUS, IIPH KOTOPOM B 3TOM IIPOIIECCE BBIAEASI-
IOT «OTHOCHUTEABHO CTabHABHBbIE (He3aBHCHMBIE OT KOHKPETHBIX COIIMAABHBIX YCAO-
BUil) HCTOPUYECKUE IIEAOCTHOCTH», AUHAMHKA U 3aKOHOMEPHOCTH (POPMHUPOBAHUS
KOTODPBIX «B KazKAbIM JaHHBIM IIEPHO BPEMEHH CYIIECTBEHHBIM H HEIIOCPEICTBEH-
HBIM 00pa3oM [OEeTEePMHUHHPYIOT paboTy YYEeHBIX M HAyYHO-HCCAENOBATEABCKHH
poriece»!.

[Ipu aTOM IOAXOAE B HCTOPUHU PA3BUTHA MaTeMaTHKH Pa3sAHYalOT YeThIpe Ta-
KUX Ilepuofa. lIepBbIM — IEPUOL 3apOsKOEHUs. Mamemamuku, Hadas0 KOTOPOTO
TepsieTcs B TAYOMHAX YeAOBEYeCKOH MCTOPHH, a 3aBeplleHneM cyutaroT VI B. 1o H.
3.

B aToM ke BeKe Ha4yMHAaET CBOM OTCYET BTOPOH IEPHUOM Pa3BUTHL MaTeMaTH-
9eCKOH HAayKH — IIEPHOJ, 3/IeMEeHMAPHOU Mamemamuku, KOTOPbIHA HePeaKo Ha3bl-
BalOT IIEPHOAOM NOCMOSIHHbIX 8eauduH. ETo OKOHYaHHEeM HPHUHATO CYUTATh Hada-
Ao XVII B. H. 3.

Tperuii mepuon — HEPHUOL MAMEMAMUKU NEPEeMEHHbIX 8eSUUUH — JAUTCS C
XVII B. mo Hadasa XIX B., Korga, Kak IIPUHATO CYHUTATh, HACTyHAET IIEPHOJ CO-
8pEeMEHHOU MaMemMamuKu, IIPOJOAIKAIONTUICS U ITIOHBIHE?2.

MaTeMaTHhKa 3apoKIaeTcs B CHAY HACYIIHOM HEOOXOAHUMOCTH pPelIaTh CaMble
IIPUMUTHBHBIE 3a1a49l OOBIAEHHOH KM3HH. YeAoBeKy HaZo ObIAO HAYYHTHCS CUll-
mame T€ UAU HUHBbIE IPEAMETBI, USMEpPSAMb JAUHY U €MKOCTBb IIPEIMETOB, IAOIIAAb
3€MEABHBIX Y4aCTKOB HMAM KaKHX-AH0O dacTell 3HaHWil U coopyzxkeHui. [TorpeGHO-
CTU cueTa IPUBOASLT YEAOBEKA K CO3JaHHIO IOHATHUS «HATypPaAbHOE YHCAO», K BBI-
paboTke MPOCTEHIINX apU(PMETHIECKUX AEHCTBHUM C 3TUMH YHUCAAMH. 3aTeM II0-
SBASIOTCH APOOHBIE YHCAA, U apU(MeTHIeCKHe JeMCTBUS PACIIPOCTPAHSIOTCS U Ha
HHUX.

ITpocreiilline reoMeTpUYeCKHe ITOHATHS BO3HHKAIOT C HEOOXOOHWMOCTBIO H3-
MepeHHs TAolaneil 1 06beMOB, B CBSA3HU C HNOTPEOHOCTSIMH CTPOHUTEABCTBA H MO-
pernaaBaHUSA, B KOTOPOM BaskKHYIO POAB HIpasa acTpoHOMHs. Hauboabminx ycriexoB
B 00AacTH Ha4YaAbHOM apU(MMETHKH U IeOMeTPHH Ao0HAuChH Ermmer m BaBuaoH,
rae, COOCTBEHHO, M BO3HUKAET MaTeMaTHKa.

JIBa M3BECTHBIX APEBHHUX Ilallupyca — nanupyc PaliHna ¥ MOCKOBCKUM mamnu-
pPyC — CBUAETEABCTBYIOT O TOM, 4TO B [IpeBHeM Erunrte maTeMaTHka Oblraa OCHOBa-
HaA HaA [OECATUYHON CHCTEeMe CYHCAEHHSs, I/e KaxKaoH enuHHIle 0oAee BBICOKOTO
paspsija COOTBETCTBOBAA CBOH CIleIM(UYECKHH 3HaK (IoxozxKas CHCTeMa Oblaa
npuHara B [IpeBHeM Pume). B 3amauax, KoTophle comepkaT Ha3BaHHBIE ITAITUPY-
CBbI, P€9b UAET O KOAUYIECTBE XAe6a U 0 KOPMAEHUHU KUBOTHBIX, O XpaHECHHHU 3€pPHA
1 0 PA3AMYHBIX COPTax NHUBa, HEKOTOPBIE U3 3a7ad CBA3aHbI C U3MEPEHHEM, C IIe-
PEBOAOM OOHUX CBIIYYHX Mep B Apyrue. MHorue muccaegoBaTeAl KyAbTYpPBI Erunra
U UCTOPUKH HAyKH OTMEYaAH, UTO pas3eAcHHe MaTeMaTHYeCKHX TeKCTOB [IpeBHe-
ro Erunta Ha apudMeTHYeCKHe M TeOMETPHYECKHE SBASETCH HCKYCCTBEHHBIM.
«9t0 meaeHme, — nuulet, HanpuMmep, O. Hefirebaysp, — He oTBedaeT TOYKE 3PEHUS
caMHX COCTaBHUTeAEH 9THUX 3a1ad, ... C ETHUIIETCKOH TOYKH 3PEHHUS, OAT YCTAHOBAE-
HUsA OAM30CTH 3THUX 3a4a4 APYT APYTY PEIIarollM MOMEHTOM SBASETCS HEe HX Ma-
TEMaTH4IECKOE COAEPIKAHUE, & UX YHUCTO IPAKTHUIECKOe Ha3HAYEeHUEe»S.

1 Cm. JI. A. Mukemnna. Haydnoe 3Hanne kak o0bekT uccienopanus // Jluanexrndeckuii Matepuanmsm u Gpuiocoekue mpooiemsr
ecTecTBeHHBIX HayK. — M., 1979. — C. 10.

2 Cwm. manpumep: K. A. PribunkoB. Mctopus matemaruky. B 2-x Tomax. — M., 1960-1963.

3 O. Heiire6aysp. JleKunn 110 HCTOPUH aHTHYHBIX MaTeMaThyecknx Hayk. T. 1. Jlorpedeckas matemaruka. M. JI., 1937. — C. 137.
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MareMmaTuKy BaBrnaoHa oTandaeT OoAsee BBICOKHI, II0 CPABHEHHIO C €THUIIET-
CKOM MaTeMaTHKO, YPOBEHb. 371€Ch IIHPOKO HMCIIOAB3YETCS ITO3UIIMOHHAs CUCTEMA
HCYMCAEHHS, KOTOpas MaAO 4eM OTAMYAeTCs OT IIPUBBIYHOM CEroAHsS 3allUCH 4YH-
cea. Orta cucrema Oblaa 3HAYHUTEABHO 3(p(eKTHUBHEE, C TOYKU 3PEHUs ee IIPaKTH-
YEeCKOT0 HCIIOAB30BAHUS, U IIPEIOCTABASIAQ BO3MOXKHOCTHU JAS IIPEOIOACHUS CAOXK-
HOCTeH B apHU(PMETHIECKHUX NeHCTBHAX C ApoOsSMH. BHenpeHHe 9TOiH CHCTEMBI He-
KOTOpPBIE yY€HBbIE CPAaBHUBAIOT CO 3HAYEHHEM asaBUTA.

BasKHBIM DOCTHXKEHHEM BaBHAOHCKOH MaTeMaTHKH CYHUTAIOT U XOPOIIO pas-
paboTaHHYI HMIECTHAECATHPUYHYIO CHUCTEMY, KOTOpas HaBCEr[a OCTaBHAA CAEL B
UCTOPUM KYABTYPBI: AeAaeHUe yaca Ha 60 MuHyT 1 3 600 ceKyHI, NeA€HHE OKPYK-
HocTH Ha 360 rpaaycos, Kaxkaoro rpaayca Ha 60 munyT 1 3 600 cekyHA.

BaBraoHCKHE MaTeMaTHKU yMEIOT pellaTh y»Ke He TOABKO IIPOCTbIE AMHEM-
HBIE YPaBHEHMS, HO U AMHENHBIE U KBaJPaTHBLIE YPABHEHUS C [ABYyMs HEU3BECT-
HBIMH, a TaK¥Ke 3a/a4H, KOTOPble MOXKHO CBECTH K OMKBaJApaTHBIM U KyOHYE€CKUM
ypaBHEHHAM. OTO TOBOPHUT O TOM, 4YTO apudmMeTHKa BaBuaoHa pas3BHBaeTcd B
JOCTATOYHO XOPOIIO pa3paboTaHHyIO aArebpy, 4TO HaXOOUT CBOe BbIpasKeHHE U B
reOMeTpPHUH. 3HAYHUTEABHO COBEPIIEHCTBYETCS TEXHHUKA BBIYHCAECHHI, YTO OBIAO
00yCAOBAEHO, IIPEXK/E BCETO, PA3BUTHEM aCTPOHOMHUU!.

BOABIIMHCTBO y4eHBIX U (pHA0COdOB (PyHIAAMEHTAAUCTCKOTO HAIlpaBACHHUS
CYUTAIOT, 4YTO MareMaruka /[IpeBHero Erunra, Basuaona, [peBHero Kuraa u
[pesBHe#t Muauu npencraBasaa coOOM HEYIIOPSIIOYEHHOE MHOXKECTBO OTHAEABHBIX
SMIIMPUYECKUX CBEIECHHH M PE3yAbTATOB, €CAHM M CBI3aHHBIX MEXIy CO0OMH, TO
AUWIIB CAYYaWHBIM 06pa3oM?2.

«C Hayasa CBOEro BOZHUKHOBEHHUSI, — ITHILIET OJWH U3 U3BECTHBIX OTEYECTBEH-
HBIX (praocodOB, 3aHUMABIINXCH ITpobaeMaMu MaremMaTuky, B. H. Moaommmuii, — B
TedeHHe MHOTHX TBICSYEACTHI MaTeMaTHKa He Oblra CHCTEMaTH3WPOBaHHBLIM 3HAa-
HHEM; OHa Oblra COOpaHHEM OTAEABHBIX (PAKTOB, YCTAHOBACHHBIX 3MIIMPHUYECKH
R

VIMEHHO IIO3TOMY [ASl MHOTHX YYeHBIX M (DHAOCO(OB HAyKH MaTeMaTHKa
Erunrta u BaBuaoHa He gBAdEeTCd B IIOAHOM Mepe HAyKoH B TPaAUIIMOHHOM, pa-
LIUOHAAMCTHYECKOM ee IoHMMaHuu. OHa He Oblaa €llle B TOCTATOYHON Mepe CHC-
TEeMaTHU3UPOBAaHHBIM W DPAllMOHAAM3WPOBAHHBIM 3HAHHEM, OAS KOTOPOTO Xapak-
TEPHBI, IIPEXK/IE BCEro, AOTHYECKHI BBIBOJ M HCIIOAB30BaHHUE UAEAABHBIX (B CMBICAE
He MaTepHaAbHBIX) MaTeMaTHYeCKUX 00BbEKTOB. DTO Oblra IOKa eIlle npeoMaTreMa-
THKAa, npedHayKa.

Wnag oleHKa IepHosa 3apoKIEHHUsS MaTeMaTHKH JaeTcsd B OJHOM B3 Moje-
Ae¥t HedpyHIOAMEHTaAUCTCKOro HampaBaeHus (A. . Bapabares). B 3Toit Mozmean
pasBUTHE MaTEMAaTHKH CBS3BIBACTCS C B3aMMOJEHCTBHEM IABYX, IIPOTHBOIIOAOXK-
HBIX APYT APYTY CIIOCOGOB CHCTEMAaTH3AlUH MaTeMaTHYeCKOro 3HAHHUA. OTH CIIO-
COOBI OpraHu3allii MaTeMaTH4YeCKOTO MaTepHasa, CMEHSIOIIHNE APYT Apyra B IIPO-
IeCcCe Pa3BUTHSI, OIIPEAEATIOT BA OCHOBHBIX THUIIA LIEAOCTHOCTH MaTEeMaTH4eCKOTO
3HAHU, NPHUHIUIIHAABHBIM 00pa30M OTAHYAIOIIMXCH APYT OT ApPyra, KOTOphle Ha-
3BIBAIOT (MPAKMUUECKOU MAMEeMAMUKOU» U «meopemuueckoil Mamemamurxoii.

IToaToMy B paMKax 3TOH MOJIEAH €THIIETCKas M BaBHAOHCKas MaTeMaTHKa
IIpeACTaeT KaK LIEAOCTHOE CHCTEMAaTH3HPOBaHHOE o0pas3oBaHHeE, I CIIOCO0 CHC-

! Cw., manpumep: U. B. Apuonsz. Apudmernxa // MateMaTnueckii SHIMKIONEYeCK it coBaps. — M., 1988. - C.
77-79.
2 Cwm., nanpumep: Ban aep Bapaen B.JL. [Ipo6ysnaiomasicst nayka. Matemaruka Jlpesuero Erumra, Basumona, n I'pe-
nun. — M. 2006.

| ®B. H. Mosnoaummii. Ouepku o dunocodekum Bompocam maremariku. — M., 1969. — C. 60-61.
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TeMaTH3alluU ObIA HE TEOPETHYECKHUM, a IPaKTHYECKHM, IIPH KOTOPOM M caMa Ma-
TeMaTHKa IIpecTaBasa Kak «IIPaKTUYeCKH OPHUEHTHPOBaHHOE 3HaHUE» .

CBHIETEABCTBOM 3TOMY SIBASIIOTCS TE€KCTBI APEBHHUX ITHCIOB, B KOTOPBIX Ma-
TeMaTH4deCKHe 3HaHHUA U BBIYHCAEHHS COIyTCTBYIOT XO3HCTBEHHBIM 3allUCAM H
IOPHUANYECKUM J0KyMeHTaM2. HeCKOABKO I033Ke ITOSIBASIIOTCS COOCTBEHHO MaTeMa-
THUYECKHE TEKCTBI, B KOTOPBIX 6LIAI/I IIPEACTAaBACHBI PE3IYABTATHI IIPAKTHYIECKOIO
[IPUMEHEHHUSI MaTeMaTUYECKUX 3HAHUN B KAKUX-AU0O0 00AACTSX XO3SIHCTBEHHOM
IeaTeAbHOCTH. BMecTe ¢ TeM HeoOXOOUMOCTBH IlepenadH OIbITa, KOTOPBIH IIPOXO-
UA TIOCPENCTBOM OOyUEeHHUsd, IpeAIioAarasa B IIEPCIEeKTHBE IIePeXo OT Iepeaadu
HaBBIKOB PELIEHUS YaCTHBIX 3a/ad K IIOHCKY OOIIMX METOAOB, KOTOPBIE Xapak-
TEPHBI AAT TEOPETUYECKOH MaTeMaTHUKU. VIHBIMH cAOBaMH, IIPOLIECC BOCIIPOH3BO/I-
CTBa IPaKTUYECKOH MaTeMaTHKH coepikas B cebe BO3MOXKHOCTE TpaHcdopMa-
U, TIEPEX0/ia €€ B TEOPETUYECKYyI0 MaTeMaTHKY .

CBoe cTaHOBAGHHE U Pa3BUTHE KaK CHUCTEMATU3UPOBAHHOE 3HAHUE, 10 MHe-
HHUIO CTOPOHHUKOB (PYHIaMEHTAAHCTCKOTO IIOAXO0/a, MaTeMaTHKa Ha4duHaeT B
HpeBHet I'perru. OTy mo3unmioo pasnaeasau, Hanpumep, H. Bypbaku B cBoux
«O4epKax 110 UCTOPHH MaTeMaTHKI»3, H3BECTHBIH MOAAAHACKHH MaTeMaTHK, UCTO-
puk Hayku [. 9. CTpoiik*, U MHOTHE ApPYyTrHe yueHble U (PUAOCOMEI. «... SIcHOe Io-
HHUMaHHE CaMOCTOSITEABHOI'O ITOAOXKEHHSI MaTeMaTHKH, KaK 0CO0OH HAayKH, UMeEo-
el cOOCTBEHHBIM IIpeAMET M MeToH, — Itucaa, Hampumep, A. H. Koamoropos, —
CTaAO BO3MOXKHBIM TOABKO ITOCA€ HAKOIIAGHUS [OCTATOYHO GOABIIIOTO (DAKTHYECKO-
ro MaTeprasa ¥ BO3HHKAO BIiepBble B [IpeBHel 'pertnu B VI-V BB. 10 H. 3.5,

Takoe ITOHMMaHHE MaTeMaTHKHU OBIAO CBSI3aHO, IIPEXKIe BCEro, C uaeeit doka-
3amesbcmea UAU 0e0YyKMmueHo20 8bleoda. ITa Hes He TOABKO CTAHOBHUTCSI OCHO-
BOH CTPEMHTEABHOI'O Pa3BUTHS aHTHYHOM MaTeMaTHYeCKOH HayKH, HO M OKa3bl-
BaeT rayboKoe BAWSIHHE Ha BCE IOCAEAYIOIee €CTECTBO3HAHHE U PAaIlMOHAABHYIO
duraocoduro.

Pa3paboTKy 1 BHeIpeHHEe 3TOM HAEU B IeOMETPHIO IIPUIIUCHIBAIOT BbIIAOIIE-
Mycd rpedeckoMy duaocodpy Pasecy u3 Muaera, (okoro 625-547 rr. mo H. 3.), KO-
TOPBIH, 110 caoBaM [Iporaa, rocae cBoel 1moe3nky B ErumneT BIepBBIE€ IIEPEHEC OTY
HayKy B Oasany. Ilpu aTom MHoroe dasec OTKPBIA CAMOCTOATEABHO M yKa3aa CBO-
UM IIOCAEZIOBATEASIM HaIllpaBACHHE MAAaABHEHIIINX MCCACIOBAaHHUNE B MaTeMaTHKe®.

C OTKpBITHEM HIEH [O0Ka3aTeAbCTBa MaTeMaTHKa B ['penuu mpuobperaeT
cTaTyc ocoboi HayKH U HaYWHAET Pa3BUBATHCS YPE3BBIYAWHO OBICTPHIMHU TeMIIa-
MH. «30A0TOH Bek» ['peniuiu MokasbIBaeT, YTO MaTeMaTHUKU 3TOTO BPEMEHH YCIIeII-
HO HCIIOAB30BaAM AOTHMYECKHH BBIBOA B CO3IMAaHHOM HMH CHCTEME IIAOCKOCTHOM
reoMeTpuu. B 3TOT mepuon OGbIAM COOPMYAHPOBAHBI M CTAAHM IIPEAMETOM MHOIO-
YHCAEHHBIX HCCAEOBAHHUI TaKHe 3HAMEHHUTBbIE IIPOOAEMBI, KAaK TPUCEKIIHUS yTrAa
(meaeHme ArOGOrO 3aJAHHOTO yraa Ha TPH YacCTH), YABOEHHe Kyba (HaxoxKIeHUe
OAUHBI pebpa Kyba, o0beM KOTOpPOro BABOe OOoAbIlle oObeMa 3aJaHHOTO Kyba) u
KBaapaTypa Kpyra (HaxoxKAeHHe KBaapara, IAOIIaAb KOTOPOTO paBHA IIAOIIAIU
JAHHOTO Kpyra). OTH HpoOAEMBI 3HAMEHHUTBI T€M, YTO UX HEBO3MOXKHO PEIIUTH
FeOMETPHUYECKH, IIyTEM IIOCTPOEHHS, HMCIIOAB3Ys IIPH 3TOM AMIIL AMHEHKY MU LIHUP-
KyAb. [TOIBITKH pEILIeHHs STHX IIpobseM He OblaM OECIIOA€3HBIMH, OHH IIPHUBEAU K

! A. . BapaGarmes. [liajieKTiKa pasBUTHA MATEMATHYCCKOrO 3Hanms. — M., 1983, — C. 4-7.
2 Cwm., Hanpumep: M. A. Beirozckuii. Apndmernka u anreGpa B apesrem Mupe. — M., 1967. — C. 10.
3 H. Byp6aku. Ouepk 10 HCTOpHH MaTeMaTiKy, — M., 1963.
# JI. 51. Crpoiix. Kpatkuii ouepk ncropun MateMaruku. — M., 1978.
° A. H. Konvoropos. Matematuka B ee HCTOpHUEcKOM pasuTii. — M., 1991, — C. 28.
® Cm.: dparmenTsi panHux rpedecknx guiocodos. — Y. 1. — M. 1989. — C. 108.
16



OTKPBITUI0O KOHHYECKHX CEUYEHHH, KBaApaTPHUCChl M HEKOTOPBIX APYTHX KPHUBBIX
TPETBHETO U YETBEPTOrO IIOPAAKA.

Ocobo caemyeT cka3aTb O MaTeMaTHKaX, Ha3bIBaBIIUMHU ce0s B YE€CTb CBOETO
yuanuteasa Iludaropa nudaropeiinamu. ITudaropeiinsl 060KECTBHAN YHUCAO, CAEAA-
AV €rO OCHOBO# cBoeM (puaocoHH, CBOIS BCE OTHOIIEHUs, CYIIECTBYIOIINE B pe-
AABHOM MHUPE, K KOAUYECTBEHHBIM OTHOIIECHUAM. «Bce ectpb YHUCAO», — YTBEPXKIAAU
oHHu. [TncdaropeiiiaM MHOIOrO yAAAOCh OJOCTUYBL B MaTeMaTHKe. OTO — M XOPOIIO
M3BECTHAs CETOMHSIIHHUM IIKOABHHKaM Teopema [Iudaropa, B 6aaromapHoOCTb 3a
HalIeHHOe [O0Ka3aTeAbCTBO KOTopod IIndarop, mo pacckasaM ero y4eHHKOB,
IIpUHEC B KEPTBy Ooram cTo ObIKOB. U pemreHume 3amad 3allOAHEHUS ITAOCKOCTH
IIPaBUABHBIMH MHOI'OYTOABHHUKAMH, a IIPOCTPAHCTBa — IPAaBUABHBIMH MHOI'OTDAH-
HUKaMH. [ HaxoxXJeHHe NIPHU3HAKOB HJEAMMOCTH YHCEA U CYMM IIPOCTEHITHX
apuU(PMETHYECKUX IIPOIPECCHi, CpeaHero apuMeTHYeCKOT0 U CPEIHEro IeoOMeT-
PHYECKOTr0, OTBICKAHHE COBEPIIEHHBIX YHCEA (YHCEA, KOTOPhIE PaBHBI CyMMe BCEX
CBOHUX JIEAUTEAEH, OTANYHBIX OT CaMOI'0 YHCAQ) U T. .

OpHako Hanboaee BasKHBIM OTKPBITHEM, KOTOPOE IIPUIIHCHIBAIOT MTHparopeii-
aM, IBASETCS OTKPBITHE HECOM3MEPHMBIX OTPE3KOB. DTO OTKPBITHE IIPOTHBOPE-
YHAO YYEHHUIO NMH(AaropefIieB 0 TOM, YTO C IIOMOIIBIO OTHOIIEHUH MEKAY LEeABIMHU
4HCAAMH, TO €CTh PallMOHAABHBIM YHCAOM, KOTOPBIE TOABKO H CUHUTAAMCH y HHUX
qucAaMH, MOXKHO BBIPa3UTh AIO6yIO BE€AUYHUHY, IIOTOMY, KaK TOBOPHUT AEr€HAA,
mrdaropetIibl JOATO AEPKAAU ITO CBOE OTKPBITHE B CEKpPETe.

[TpoGaeMa HECOHM3MEPHMBIX OKas3asa TaKOe CHABHOE BAHMSHHE Ha Da3BHUTHE
MaTeMaTHIE€CKOT0 3HAHHS, YTO BIIOCAEACTBHUU MHOTHE MaTEMAaTHKH U (PHUAOCOMDEBI
CTaAu TOBOPUTH O HEHM KakK 00 OMHOM M3 OCHOBHBIX IIPHUYMH KPH3HCa I'PEYECKOH
MaTeMaTHKH!. KaTaan3aTopoM BO3HHKIIErO KpH3KCa CTasa €Ille OAHAa BasKHas
npobaeMa, CyTh KOTOPO# BBIpa3HA B CBOMX HapamokKcax 3eHOoH Oaedckuii. OH 10-
Ka3aa, 4TO OTPE30K KOHEYHOM MAMHBI pa3buBaeTcs Ha OECKOHEYHOE YHCAO OTPE3-
KOB, TaKyKe MMEIOIINX KOHEYHYIO JAUHY (MapasoKchl «/IuxoTomus», «CTanuii»). 3To
03Ha4aA0, BOIIPEKH OOIIENIPHHATOMY B TO BpeMsl Cpeayd MaTeMaTHKOB MHEHHIO,
4TO cyMMa OECKOHEYHOIO YHCAA KaK YIOAHO MAaAbIX BEAHYHH (OTPE3KOB) HE SIBAS-
eTcst GECKOHEYHOM.

B maapHerIIeM yCHAHSMH, IIPEKAE BCETO, TAKHUX IIpeACTaBUTEeAeH AKaZeMHU
ITaaToHa, Kak Tester n EBmoKc, Kpusuc ObIa IIpeososeH. TeaTeTy yaaaoch co3aaTh
TEOPHIO UPPAIIMOHAABHBIX, a EBIOKC pa3paboTas MeTo[d UCYEepPIIbIBAHUS, KOTOPBIH
[JaBaAs BO3MOXKHOCTH CTPOTO BBIYHCASTH IIAOIIAAM K 0OBEeMBbI, n3beras AOBYIIEK
GECKOHEYHO MAaABIX.

OfHUM K3 BAHSTEABHEHITNX MaTeMaTHKOB [IpeBHel I'pernu, mccaegoBaHHUS
KOTOPOI'0 CKa3aAHCh Ha Pa3BUTHU HE TOABKO BCEM MaabHEHIIEH MaTeMaTHKH, HO U
B OIIpeeACHHOM CTEIIeHH BCEro HAyYHOTO MbllIAeHHUs, Obia EBKAnA. Hanboaee us-
BECTHBIM €T0 TPYZAOM, [0 CHX IIOp IPHUKOBBIBAIOIIMM BHHMAaHHE IIPOHECCHOHAAB-
HBIX MaTeMaTHKOB, aBAsioTca «Hadasa» — TpuHaAIaTh KHUT, B KOTOPBIX Ha S3bIKE
T€OMETPHH U3A0KEHBI TEOPHs YHUCEA TOTO BPEMEHH, a TaKKe JacTh aAreOphbl.

«Hauanra» EBkanza B 3ananHoit EBpone cuuTaroT BTOpoi nocae bubanu KHu-
roii, KoTopas BbIAepKara HauboAbIllee YHUCAO U3AAHUHN U Goaee BCEro M3ydasach?.
Baskuetimee 3aagenue «Hadgaa» COCTOUT B TOM, YTO B HUX B BH/IE AOTHYECKHU CTPO-
rof cucTeMbl OBIAM IIPEICTABAEHBI BCE MNOCTHKEHHS TIPEYEeCKOM MaTeMaTHKH,
BKAIOYAsd TPH BEAWYAMIINX OTKPBITUA: TEOPHUIO OTHOIIEHHUH, TEOPHIO HPpPAaIHo-
HaABHBIX M TEOPHIO IISITH MeOMETPHUYECKH IIPaBHABHBIX TeA ([IaaToOHOBEI Teaa).

! Bosee 1oapo6Ho 06 sToM Kpusuce em. Hwke (L. 11, § 1).
2 Cw.: 1. 51 Crpoiik. KpaTkii ouepk CTOpHE MaTeMaTHKi. — M., 1978. - C. 68.
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ITocae EBranzna B [lpeBHeH I'periiu MOXKHO, IOXKaAyH, Ha3BaTh €II€ AHIIb OJI-
HOTO YeAOBEKa, KOTOPBIH OCTaBHA TAYOOKHIH CA€ HE TOABKO B MaTeMaTHKE, HO U B
MeXaHHKe, aCTPOHOMUH M TEXHUKE. DTHUM 4eAOBEeKOM Obla ApxuMen. Ero mo mpasy
Ha3bIBAIOT IHOHEPOM MaTeMaTH4YeCKol (PU3MKH, TaK KaK MaTeMaTHKa B ero pabo-
Tax O6blra Hepa3phIBHO CB3aHa C PELIeHHEM 3a7ad eCTeCTBO3HAHUA U TEXHUKH. B
MaTeMaTHKe XOPOIIIO U3BECTHBI U ApXHUMeI0Ba CIIMpaAb, U akcruoMa Apxumesna ob
OTpe3Ke, KOTOPBIH, OyAydH ITOBTOPEH AOCTATOYHOE YHCAO Pa3, IPEeB30HIAeT 3a1aH-
HBIHM GOABIINI OTPE30K, U OCHOBAHHAsS Ha 3TOH aKCHOME TaK HasblBaeMasl apXu-
MeIOBCKasl yIIOpAA0YE€HHOCTb, KOTOpasl UrpaeT BasKHYIO POAb B COBPEMEHHOH Ma-
TeMaTHuKe. Ho HanboAbIINM BKAaIOM ApXHUMeZia B MaTeMaTHKy CIPaBEIAUBO CYHU-
TAIOT ero paboThl, Kacalollllecsd METONOB HAXOXKAEHUS IIAOLIaneH, IToBepXHOCTeH
U 00BEMOB PA3AHYHBIX (PUTYP U TeA. ITU UCCAECLOBaHHS HAMHOTO OIIEPEIHAN CBOE
BpeMs U OBIAM OLIEHEHBI AHIIE TOT/A, KOT[A CTaAUu CO3/1aBaThCS [LI/IcpcbepeHLU/IaAL—
HO€ U MHTErpPaAbHOE MCYUCAEHUS!.

C ymaznkoM aHTHYHOH KyABTYPBI HEHTPOM Pa3BHUTHS HAyKH, B TOM YHCAE U
MaTeMaTHuKH, cTaHoBUTCHA BocTok. HMccaemoBanusa maremaTukoB Kurtas, WMuauu,
Cpennett Asunu u BanzkHero BocToka BHECAM MHOTO HOBOTO M MHTEPECHOTO B Ma-
TEeMaTHUYECKYI0 TEOPHIO U IIPAKTHUKY, 00OraTHAM HMX BEChbMa 3HAYHMBIMH PE3yAbTa-
TaMH.

K 3acayram KHTaWCKOM MaTEMaTHUKH CAEIAYET OTHECTH, IIPEXK/E BCETO, YHC-
AEHHOE pelIeHHE yPaBHEHUH TpeThel, 4eTBEPTOM M BBICHIUX cTeleHed. WMHauii-
CKHe MaTeMaTHKH BHEAPHAM B MaTEeMaTHKy AMHHM CHHyCa M KOCHHyCa, a TaK¥Ke
NECATUYIHYIO CUCTEMY HyMepalluH, IIOBCEMECTHO HCIIOAB3YEMYIO M CETOHS; CO3/a-
AW aarebpy, KoTopasi II03BOAsIAA OIIEPHPOBATH C APOOSIMH, OTPHIIATEABHBIMH U [a-
K€ HPpPaIMOHAABHBIMH YHCAAMH; faAKd OOllee IIPaBHAO PEIIEHHS KBaApPaTHbBIX
ypaBHEHHH M OOIIue METOABI PEIIeHHs B IIEABIX YHCAAX HEOIIPEIEACHHOTO ypaB-
HEHHUS IIePBOH CTENEeHHU C ABYMS HEHM3BECTHBIMU M HEKOTOPBIX BHIIOB KBaJpaTHBIX
ypaBHeHui# (Bpamarynra — VII B. 1 Bxackapa — XII B.).

Maremaruku CpenHedl Asunm u Bamxxkaero BocToKa He TOABKO COXPaHHAH U
repenasy y4eHbIM 3anamHoit EBporier GorarTeiiie pocchIlli MaTeMaTHYeCKUX OT-
KPBITUH aHTU4YHOro Mupa U [peBHel MHAuMU, HO U caMM BHECAHW 3HAYUTEABHBIM
BKAQJ B Pa3BUTHE MaTeMaTHYeCKOro Io3HaHus. Tak, Hanpumep, Xope3mu (IX B.)
MIEPBBIM B HCTOPHU HAYKH IIPEACTABHA CHCTEMATHYECKOE H3AO0KEHHE aAreOpbI.
W3BecTHBIN 1103T U pusocod Omap Xatiam (koHel XI — Hagaao XII BB.) maa cucte-
MaTHU4Y€CKOE M3A0KEHUE PEIICHUN ypaBHEHHUM IePBOM, BTOPOM U TPEThEH CTEIIEHU
C IIOMOIIBI0 KOHHYECKUX CEYEeHHUH, IIOCTPOHA OPUTHHAABHYIO TEOPHUIO ITapasi€Ab-
HBIX IIPAMBIX, IIBITAACH YCOBEPILIEHCTBOBATh TEOPHIO OTHOIlUeHUM EBmokca. Yayr-
6ek (XV B.), Beandaiiieii 3acAyroif KOTOPOTO CAEyeT CUUTATh CO3[MaHUe UM Ha Oa-
3¢ caMapKaHICKOH 06cepBaTOPHU HAYIHOIO IIEHTPa, pa3paboras asrebpandecKue
METOMBI, IIO3BOAUBIIIE COCTABUTH JJOBOABHO TOYHbIE TPUTOHOMETPHUYECKHE TabAH-
npl. HakoHell, caefyeT Ha3BaTh UMA M TAKOIO caMapKaHACKOro MaTeMaTHKa, KaK
Mxxemmnng asb-Kamu (XV B.). OToT y4eHsI pazpaboTas MeToAbl U3BACUECHHUS KOP-
Hell C IIOMOIIBI0 (POPMYABI (BbIpasKeHHOI BepOaabHO), Ha3BAHHOM BIIOCAEICTBUH
6mHOMOM HBIOTOHA; Jaa BapHaHT IIPHUOAMIKEHHOIO PEIIeHUs] YPaBHEHHS TpeThbeit
CTENEeHU U BBIMHCAHA 3HAUYEHHE YHCAA T A0 CEMHAAIATOrO 3HAKA.

a5t eBporelcko mareMaTuKu nepuon 10 XVI B., Kak 0OTMe4aroT MHOTHE HC-
cAeoBaTeAr, ObIA «IIO NPEUMYIIECTBY IIE€PHOAOM YCBOEHHS HAaCAEACTBa APEBHETO
Mupa u Boctoka»2. B aT0o Bpems B EBpome co3maercss 6asa Oas CTPEMHTEABHOTO

1 Cm.: MaTeMaTHaecKuii SHIMKIONE MY eCKHi croBapb. — M., 1988. — C. 662.
ZA.H. Konmoropos. Maremarrika B ee HCTOpHueckoM pazsutiu. — C. 42.
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Opocka HayKH, B TOM YHCA€, KOHEYHO, M MaTeMaTHKH, Briepen. OOLIIMH poCcT ypoB-
HHA KyABTYPBI OOYCAOBAMBAET W IIPUTH3aHHS 3AUTAPHOTO CAOSI HACEACHUS Ha pac-
HIMpeHne o0beMa 3HaHHuM 06 oKpyzKaroleM Mupe. HaunHAIOT OSBASTBECS II€PBBIE
y4eOHHKH, KOTOphble C M300peTeHHEeM KHHUIOIedYaTaHHs IIOAyYaloT LIMPOKOE pac-
npocTpaHeHHe. BO3HHKAIOT YHHUBEPCHUTETHI, T1ie¢ He TOABKO 00y4aloT, HO M IIPOBO-
[AT HAYIHBbIE HCCACTOBAHUS.

B MaremaTHKe OTMEYEHHbBIE SBACHHS HAIIAH CBOE BBIPAKEHUE B ITOIBACHHU
IIEPEBOOB COYMHEHUH aHTUYHBIX M BOCTOYHBIX yYEHBIX, B OCYIIECTBACHUH CBOHX
COOCTBEHHBIX OPUTHHAABHBIX HAyYHBIX pa3paboToK, CBA3aHHBIX, IIPEXKIE BCETO, C
yraybaeHHEeM pa3paboTOK APEBHUX MBICAUTeAeH. B aasrebpe HadymHaeT CKAAIbI-
BaTbCd I[IOHUMAaHHE IIPHUPOABLI UPPAIIMOHAABHOTO YHCAA KaK OTHOIIIEHHSI HECOHS3-
MmepuMbIx BeanunH (T. BpagBapaun u H. Opecm — XIV B.), B Hell HaYMHAIOT ILIH-
POKO HCIIOAB30BaThCH APOOHBIE, OTPUIIATEABHbIE U HYAEBBIE ITIOKA3aTEAN CTeIleHeH
(H. Opecwm, H. Illoke — koHery XV B.). MaTremaTuKy BIIepBble OCO3HAHHO obpaira-
IOTCS K ImpobaeMaM OECKOHEYHO OOABIIHUX U OECKOHEYHO MAABIX BEAHYUH
(H. Ky3auckwuit — XV B.).

B XVI B. nag eBporne¥icKoil MaTeEMaTHUKU 10 CYILIECTBY 3aKaHYMBAETCS IIEPHUOL
YCBOEHHS B 00pabOTKM MOCTHKEHUH IIpeAIlIecTBYIOIIeH MareMaTukyu. OHa Ha4u-
HaeT Pe3KHUH pasroH, KOTOPHIH 0003HA4YEH yKe B HaWIEHHBIX PELIEHHUSX ypaBHe-
Hukt Tperveit (C. Peppo m H. Taprasbsa) u yerBepToit crenenu (A. Peppapu), nuc-
caenoBaHuax [I:x. KapmaHo B 00aacTH ypaBHEHHH TPETheil CTEIEHH, KOTOpPBIE
IIPUBOIAT K HEOOXOAHUMOCTH IIPU3HAHUA KOMIIAEKCHBIX YHCeA, paborax ®. Buera B
obaacTy aareOpbl, CTABIINM II0 CYTH [A€Ad POAOHAYAABHUKOM OYKBEHHOIO HCYUC-
AEHUSI.

Bropoi nnepuoa pa3BUTHA MaTEMaTHKH, ITPOIOAIKABIINMCA BIIAOTE 10 XVI B.,
TaK K€ KaK U IepBBbIH XapaKTepHU3yeTCs He BIIOAHE eIlle Pa3BUTBIM IIOHSITHHHBIM
amnrnapaToM, JOCTATOYHO IIPOCTBIMHU (C TOYKH 3PEHHUS CETOMHSIIHEr0 AHS) METOAa-
MU pEIIEHUd 3aaad, COCPEAOTOYECHHUEM BHUMAaHNA Ha IIOCTOAHHBIX BEAUYHWHAX.

B pamkax (yHZAaMEHTAAUCTCKOIO HAIIPaBACHHUS MaTeMaTHKa II0CTOSHHBIX
BEAWYHH IIPEACTAeT KaK OIpefeAeHHas IIeAOCTHOCTD, CBA3aHHAasd Hieeil pa3paboT-
KH HOBBIX METOZIOB BBIYHCAEHHS H 00pabOTKU pe3yAbTAaTOB, BHYTPH KOTOPOM HET
JEACHHUSI Ha TEOPETUYECKYIO M IIPAKTHYECKYIO MaTeMaTHKYy, OHa BCH B OIIPEIEACH-
HOM Mepe CYUTAEeTCd TEOPETUIECKOM.

HedynnameHTaANCTCKass MOAEAb Pa3BUTHsS MaTeMaTHKU BapabaieBa moka-
3pIBaeT, 4To B [IpeBHell 'pernu u [peBHeM Pume, nelCTBUTEABHO, IIpeobsamaeT
AWHHS TEOPETHUEeCKOM MaTeMaTHKH, B OCHOBE KOTOPOM AEKUT HO0Ka3aTeAbCTBO K
AoTUYECKUil BBIBOA. BmecTe ¢ TeM B 3TOM MoaeAu obpalliaeTcss BHUMaHHE Ha TO,
gyTo B CpenHUe BeKa Ha IIEPBBIH IIAQH BHOBB BBIXOAUT IIpaKTHYeCKas MaTeMaTH-
Ka, HallpaBA€HHas, B IIEPBYIO OYepenb, Ha YIOBACTBOPEHHE ITOTPeOHOCTe CuYeTHO-
M3MEPHUTEABHOTO XapakTepa. OTH HOTPeOHOCTH HACTOHYHMBO 3adBAGIOT O cebe B
MOpEeIlAaBaHUH U KOPabOAECTPOEHUH, B aCTPOHOMHHU H XO3SMCTBEHHOH HESTEABHO-
CTH, B KOMMEPIIUH ¥ HAAOTOOOAOXKEHHUH U T. [I.

B pamkax aTo#f MoAeAM aKIIEeHTHpPyeTCd BHHMaHHe M Ha BO3HHKalolled B
CpeI[HeBeKOBOI\/'I MaTeMaTUKE TEHACHIINN AATOPUTMHU3AIIUH, YTO IIPOABALETCA B
00beIMHEHNH B OTHAEABHbIE I'PYIIbI IPAKTHYECKUX 3a4a4 OIIPEIEACHHOTO THIIA U
YKa3aHUHU MPEAITHUCAHUS, 3aJa0IIEr0 BBIYHCAUTEABHBIH IIPOIECC, BEAYIIHUH K IIO-
AYYEHHUIO BIIOAHE OIIPEIEA€HHOTO pe3yAbTaTa. AATOPUTMHYECKHE METOOBI €CTEeCT-
BEHHBIM 00pa30M CHHTE3WPOBaAU IIPAKTHUYECKHE HHTEPECHI U TEOPETHUYECKHE Tpa-
OUIUH. OTO OBIAO CBSI3aHO C IIPUPOAOH aATOPUTMa KakK TaKOM IIPOIEAypPBI MBIIII-
A€HHSI, B KOTOPOM «BbIpaXKaeTCsd CTPYKTYPHAasd OOIIHOCTH IIPAKTHYECKOM M MBICAU-
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TEABHOH AesaTeAbHOCTID!. Takoe eAMHCTBO IIPAKTUYECKOTO U TEOPETHYIECKOro B aA-
TOPUTME COJEpPKaAo B cebe IMOTEHIIMAABHYIO BO3MOXKHOCTb CMEHBI ITPaKTHYECKOM
MaTeMaTHKH MaTeMaTHKOH TEeOPeTHYECKOM. OTOT Iepexond K IpeobaanarolieMy
TEOPETUYECKOMY CIIOCOOY CHCTEMAaTH3allMH MaTeMaTHKHU IIpoucxomuT B Hosoe
BpeMs. X0OTd U 3/eCh BeCbMa 3aMETHO OIIylaeTCd BAWUSHIE IIPaKTHKU Ha 3Ty 00-
AACTb HAyYHOTO ITO3HAHUS.

B XVII B., B cuay, IIpexkae BCEro, 3aIllPOCOB IIPAKTUKU (TPeGOBaHUS CTPEMU-
TEABPHO Pa3BHUBAIOIIEHCH aCTPOHOMHH, €CTECTBO3HAHHUSA B LIEAOM, a TaK¥Ke TEXHHU-
KH) MaTeMaTHKH o0pallaloTcs K HCCAE€IOBAHHUSAM [BHKEHHH, IPOILECCOB, IIPeod-
pasoBaHU reomMeTpudeckKux (popMm. B LieHTpe BHHMaHHUS MaTeMaTHKOB OKa3bIBa-
eTcs HU3y4YeHHEe NepemeHHblX 8e/UUUH, C KOTOPBIMH, II0 0Opa3sHOMY BBIPazKEHHUIO
®. DHreanca, «B MaTeMaTHKy BOIIAU 08U’KeHUe U TeM CaMbIM Juanekmuka, U 6aa-
rofapsi 3TOMy Ke CTaA0 HemeOlleHHO Heobxooumbim OuggepeHyuanbHoe U UHme-
2panbHOe UCUUCIeHUSR.

IIpencraBaeHME O HENIPEPHIBHO HM3MEHSIONIIeHca (DyHKIMY, KOTopasd He 3ajaa-
Ha HU aareOpandecKd, HU IeOMEeTPHUYECKH, BIIEPBbIE AaeT, BUAUMO, [Ik. Hemep B
HCCA€IOBaHUSAX OTKPBITBIX UM AorapudMoB. TeM He MeHee, IIOHATHE «IIepeMeHHast
BEAHYHHa» aCCOIUUPYETCH Y MaTeMaTUKOB ¢ UMeHeM P. [lekapra.

[ITupoxkoe mpuMeHeHHe 3Toro moHaTHd [lekaptom B «[eomerpum» (1637 r.),
re IepeMeHHas BbICTyIlasa B ABONCTBEHHO# popMe (KakK ITIOCTOSHHO HAIIpaBACH-
HBIH OTPE30K NEPEMEHHOM NAWHBI — TEKylllad KOOpAWHAaTa ABHIKYILEHCS TOYKH U
KaK HeIpepbIBHAs YHCAOBas IlepeMeHHasl, Ipoberarolas COBOKYIITHOCTB HYHCEA,
COOTBETCTBYIOIIINX 3TOMY OTPE3KY), IIO3BOAHMAO €MY BKAIOYHTH B aAreOpy BCIO KAAC-
CHYECKYIO I'eOMEeTPHI0. B MaTeMaTHKe BO3HHKAA HOBasl AUCLUIIAMHA — aHAAHUTHYE-
CKasl TeOMETPHH.

Hapsay ¢ nccaemoBaHUSAMU B 9TOM HOBOH 00AaCTH IIPOAOAXKAAOCH M3ydYEHHE
OECKOHEYHO MaABbIX U OEeCKOHEeYHO OoabpmIMX: paboThl II. Pepma 0 MakKCHUMyMax,
MHHHUMyMaX KU KacaTeAbHBIX K KPUBBIM; paspaborka U. Kenmaepom 1 B. KaBaabepu
«METOOB HEeIEAUMBIX»; TIOIIBITKH HCIIOAB30BaHHS OECKOHEYHO MaAbIX B 3a1a4ax II0
onpeneaenuto naomaneii (B. ITackaaw, k. Baaauc); u ngpyrue. Bce 3T0 BMecTe ¢
epeMeHHOH [leKkapTa IIOCAY?KHAO OCHOBOHM mas co3gaHus W. HeroroHOM 1
I'. AeiibHUIIEM HE3aBHCHMO APYT OT Apyra MeToAOoB AU(MEPEHIIUNPOBAHUT U HH-
TerpupoBaHud. [JuddepeHnasbHOe U HHTEIPAABHOE HCYHCACHHS CTAaAH HadaAOM
MaTeMaTH4eCKOro aHaau3a, ¢ KOTOPbIM MaTeMaTHKa BOIIAa B CTAAWIO BBICHIEH
MaTeMaTHKH.

B naspHeiIIeM HallpaBAE€HHE HCCAEIOBAHUM B 00AACTH MaTeMaTUKU BO MHO-
IOM OMKTYIOTCS €€ BHYTPEHHHMH IIOTPeOHOCTAMH. Buaumo mosToMy HaydHas pa-
foTa MaTeMaTHKOB CTAHOBHUTCS CaMOCTOSITEABHOM Ipodeccueii. [1esaTeAbHOCTh Ma-
TematukoB XVIII B. cocpemoTaduBaeTrcs, Ipexkae BCEro, Ha pa3paboTKe MaTeMma-
TUYECKOTO aHaAM3a U €ro IIPHUAOKEHHN K MexaHuKe. CaMble KPYITHBIE YIEHBIE 3TO-
ro BpeMeHH — I'. AetibHun, 9ko6 u Horann Bepuyaan, A. Oiinep, 2K. AarpaHix,
K. Hasambep, I1. Aamaac.

B rouTekcre (PyHIAMEHTAAHUCTCKOrO IToAXoAa MaTeMaTuka HoBoro BpemeHu
paccMaTpuBaeTcs KaK CHcTeMa 0osee BBICOKOTO CTPYKTYPHOTO YPOBHS, BOOpaB-
mas B cebs BCe MOCTHKEHHUS IPeAbIAyIell MaTeMaTHKH U OTANYAIOIIAsICS OT 000-
HUX IPEeapIAYIINX IIEPHUOA0B CTPEMHUTEABPHBIMU TEMIIAMHU Pa3BUTHHA. B 3ToT mepuon
IIPOOAYKAETCH aKTHBHOE HAKOIIA€HHE HOBBIX PE3yABTATOB B €€ Pa3AMYHBIX obaac-
TSX, BO3HUKAIOT HOBBIE TEOPHH U pa3pabaThIBAlOTCH HOBBIE METOMbI HMCCAEIOBA-

1O 1. Kenposckwit, JI. A. CosoBeil. AITOpUTMHYHOCTB IPAKTUKH, MBIILICHHUS, TBopyecTBa. — Kues, 1980. — C. 32.
| 2K, Mapke, @. Durense. Cou. 2-e u3a. — T. 20. — C. 578.
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HUS, TpaHUIla MeXKAy aAreOpoil U reoMeTpHell cTaHOBUTCS Bce Doaee u Ooaee pas-
MBITOH, & B KOHEYHOM HTOI€ IIOSIBASIETCSI KA4eCTBEHHO HOBasl MaTeMaTHKa — Ma-
TeMaTHKa IIePEeMEHHBIX BEAUYHH.

B npencraBaeHHO! HeyHIAMEHTAAUCTCKOH MOJEAU ITOKa3bIBAETCH, YTO Ma-
TeMaTuka HoBoro BpeMeHH, B OTAMYHE OT MaTEMaTHKH CPEIHEBEKOBbs, IBAIETCH
IIPEHUMYIIIECTBEHHO TEOPETHYECKON MaTeMaTHUKo#. B Hell npeobaamaeT TeopeTHde-
CKHi CII0CcO0 CHCTEMAaTH3allNH, YTO 00YCAOBACHO, B IIEPBYIO OYepenb, BBEACHHEM B
MaTeMaTHKy IPUHIUITHAABHO HOBBIX TEPMHUHOB AOTHYECKHUX OTHOIIEHHH, PACKPBI-
BaIOIINX AWHAMHKY HCCAEAYeMOro oObeKTa. «CTapas» TEPMHUHOAOTHS HE yIAOBAE-
TBOpPsIAA MOTPEOHOCTSM HapOXKAAIoLIeHcss HOBOM MareMaTHUKH. [las Goaee amek-
BaTHOTO OTOOPAazKEHHsI CAOXKHBIX IIPOLIECCOB OOBEKTHBHON PEaAbHOCTH Ha Teope-
THYECKOM YPOBHE ObIA HEOOXOAUM HOBBIM TEPMHHOAOTMYECKHUI armapar, HOBbIE
MaTeMaTHYeCKHe ITOHSATHUS, KOTOpble 00Aamasu Obl IOTeHILHeH K OOOOIIEHHUIO Ma-
TEeMaTH4YeCKUX IIPEJCTAaBACHHH, U, OJTHOBPEMEHHO C 3THM, MOTAH CAY*KHTH OCHO-
BaHHEM J[AS ITOCTPOEHHS MOAEAEH 3THX CaMbIX IIPOIlecCOB. TaKMM ammapaToM Hu
cTasa CHCTeMa AOTHYECKHUX OTHOIIEHHH NMHAMHUKH, Pa3BHTHE KOTOPOH CTHMYAH-
POBaAO Iepexo OT IMPAKTHIECKOTO CIIocoba CHUCTEMAaTH3allnd MaTeMaTHKU K IIpe-
HMYIIIECTBEHHO TEOPETHYECKOMY CIIOCO0Y €€ CHCTeMaTH3alltH.

C HavaaoM [AEeBATHAALIATOTO CTOAETHS Ha4YHMHAET OTCYET 3Man Co8pemeHHOU
mamemamuku. ITOT 3TAIl XapaKTepHU3yeTcs Bce Ooaee OIIOCpenOBaHHOM, Bce 6o-
A€€ CAOXKHOH CBA3BI0 MaTEMaTHKH M IIPAKTUYECKOTO eCTEeCTBO3HaHUHA. Bo3Hu-
Kalolllie B MaTeMaTHKe HOBBIE TEOPHH OOyCAOBAEHBI B IIOAABASIOIIEM CBOEM
GOABIIMHCTBE HE BHEIIHUMH 3alIpOCAMH €CTECTBO3HAHUS HAHM TEXHHKH, a SBASIOT-
Cs OTBETOM Ha BeChbMa CHABHBIE BHYTPEHHHE UMILYAbCHI, IIOPOKAEHHbIE ITOTPEOHO-
CTIMH caMOil MaTeMaTHKH. MaTeMaTHKH Bce 0OABIIe M OOABIIIE COCpemoTadHBa-
AWICH Ha JOCTATOYHO y3KOH 00AaCTH HCCAEOBaHUM, Bce OOAbIIIE 3asBAseT O cebe
TEHAEHIIUS CIIeITHaAU3aIluH.

TUNHUYHBIMYU IpHMepaMH 3TOH HOBOM TEHIEHIIMH B Pa3sBUTHH MaTeMaTHde-
CKOTO 3HAHHUA HBAFIOTCA: TeopHsa (YHKIHUHE KOMIIAEKCHOIO II€EPEMEHHOTO
(K. Becceanb, K. Apran, O. Kommu, H. AGear u apyrue), Teopusi KBaAPATHIHBIX
¢opM, BBEIMETOB M CPaBHEHUI BTOPOM CTEIeHH M paboThl B 00AACTH BHYTpeHHeH
TeOMEeTPHUH IIOBEPXHOCTEH (®. Taycc), «BooOpazkaemas TeOMEeTPHSI»
(H. AobaueBckuii) u apyrue HeeBKAHUAOBEI reoMerpuu (9. Boabsii, B. Puman), Teo-
pus rpynn (3. Taaya u apyrue).

Kpyr m3ydyaeMbIXx MaTeMaTHKOH OOBEKTOB M OTHOIIECHUM MEXKIy HHUMH IIPO-
noaXKaa pacmupaTrhked. K aToMy BpeMeHH OH BKAIOYaA OTHOIIEHUS MEKIY dA€MEH-
TaMH IIPOU3BOABHOM TPYIIBI ¥ OTHOLIEHHUS MEXKAY BEKTOPaMHU, MEXKIY OIlepaTo-
paMu B (PYHKIIMOHAABHBIX IIPOCTPAHCTBAX, a TaKKe BCe MHOroobpasue IIpo-
CTPaHCTB AIOOOro yncaa naMmepennii. OQHOM U3 CyIIECTBEHHBIX OCOOEHHOCTEN pas-
BHUTHS MaTE€MaTHKH 3TOTO IIepHozia OBIAO TO, YTO BOIIPOCHI PACIIUPEHHUS 3TOTO
Kpyra OTHOIIEHHH U (POPM CTAHOBATCS IIPEAMETOM CO3HATEABHOTO M aKTHBHOIO
HHTEepeca MaTeMaTHKOB, KOTOPBIH peasusyeTcs B Il€A€HAIIPABACHHOM M TNAAHO-
MEPHOM pa3paboTKe O0COOBIX METOMOB CO3MaHHS HOBBIX I'€OMETPHUYECKHUX CHCTEM,
HOBBIX «aATeOp» C «HEKOMMYTATHBHBIM» HAHM [aKe «HEeaCCOIMATHBHBIM» YMHOKE-
HHEM U T. A.l. MaTeMaTHKa pa3BUBAETCs BIIUPb U BrAyOb.

B Teuenne XIX B. BOBHHKAIOT TAKHWE HOBBLIE (KPOME HA3BAHHBIX BBIIIE) IHC-
LUTIAWHBI, KaK: Teopusd AupdePeHIINaABHBIX YPAaBHEHUN C YACTHBIMH ITPOHU3BOJ-
HBIMHU (K. T'aycc, XK. ®ypse, C. IlyaccoH, O. Koy, I1. Jupuxae,
M. B. OcTporpaackuii 1 Apyryue) U BeKTOPHBIH aHaau3 (k. CTOKC U ApPyTHE), TE€O-

1
Cwm.: A. H. Konmoropos. Matematika B ee HcTopHueckoM pa3sutuu. — C. 62.
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pua npemeaoB (O. Komm) m Teopus wuppamuoHaAbHBIX uuncea (P. demerwHs,
I'. Kaurop, K. Bettepmrrpacc), Teopus mHoxkecTB ([. KauTop) u MarTemarudeckas
soruka ([x. Byas, I1. C. Ilopeuxuit, 3. llpenep, I'. dpere, [I:x. IleaHo u gpyrue).

Marematuky Bce Goabllle U GOABIIIE COCPEAOTAYHBAAHUCH Ha JOCTATOYHO Y3-
KOH 00AacCTH HCCAEOBaHUI, Bce 0Ooabllle 3asBASAA O cebe TeHIEHIUS CIeIlHaAl-
sanuu. Ecam AetiGHunia, O#iaepa, [Jasrambepa MOXKHO OXapaKTepH30BaThb KakK Ma-
TEMATHKOB B IIHPOKOM CMBICAE€, MaT€MaTHKOB-YHUBEPCaAOB, TO «0 KoIm MeI ro-
BOpUM Kak 00 aHaauTHKe, 0 Kean — Kak 06 aarebpaucre, o [llTeiiHepe — Kak 0 reo-
MeTpe (mazke KakK O YHCTOM reoMerpe), a o KaHTope — Kak 060 OCHOBOIIOAOZKHUKE
TEOPHUH MHOXKecTB, — nuieT [l. Ctpo#ik. - HacTynmnao BpeMsi CIIEIIMAAHCTOB IIO
MaTeMaTH4YeCKON (pU3HuKe, 3a KOTOPBIMHU IIOCAEIOBAAM YUeHBbIe B 00AaCTH MaTeMa-
THYECKOH CTATHUCTHUKH HAH MaTeMaTH4eCKOM AOTHKH. TOABKO caMasl BBICOKAas CTe-
IIeHb OJIAPEHHOCTH II03BOASIAQ IIPEOJOAETH CIEILMAaAM3alluIo, B Haubosee MOIIHOe
BO3/eHCTBHE Ha MaTeMaTHKOB JEBATHA/IIATOIO CTOAETHS OKasaAsu TPyabl 'aycca,
Pumana, Kaeitna, ITyankape»!.

OTy e MBICAb, HO y2Ke II0 OTHOIIEHHIO K MaTeMaThKe XX CTOAeTHUS BBICKAa-
spiBatoT u H. Bypbaku. «Her Takoro maremarwnka, gazke cpeau oOAamaroIINX ca-
MOM OOIIMPHOHN 3pyAuIHedi, KTo Obl He YyBCTBOBaA ce0s UyKe3eMIIEM B HEKOTO-
PBIX 00AACTSIX OTPOMHOTO MaTeMaTHYECKOI'0 MHPAa; 4YTO Ke KacaeTcs TeX, KTO IIOo-
nobHo ITyankape mau I'mabbepTy oCcTaBHA IIe4aTh CBOETO T'€HHs IIOYTH BO BCEX €0
00AaCTSX, TO OHHU COCTaBASIIOT JasKe cpeau Haubosee BEAMKHX pemdaiilliee MCKAIO-
qeHHue»?.

JBaauateiii BEK OAST MATEMaTHYECKOM HAYKU ObIA 03HAMEHOBAH HECKOABKU-
MH BayKHBIMH COOBITHSIMU. OIHHM H3 HHUX OBIAO BBIABHKEHHE Ha IIePBbIM IAAQH
HCCAE€IOBaHUH B 00AQCTH TeOpHH (DYHKIUUHU AEeHCTBUTEABHOTO IIEPEMEHHOTO, IAS
pa3BUTHUaA KOTOpPO#l MHOro caeaaan [Ixk. [Tleano, 9. Bopeab, P. Bap, A. AebGer, a
TakXe oredecTBeHHble Mmarematuku H. H. Aysun u C. H. Bepumreitn. [Ipyrum
BasKHBIM COOBITHEM B MaTeMaTHKe ObIAO CTAHOBAEHHE TOIIOAOTHHU, CTaBIIIEH caMo-
CTOSAATEABHOH IUCIHUIIAMHOMN mocae pabot A. Ilyankape. IIpoHcXoauT OOIIMH HOME-
eM HMHTepeca K IpobaeMaM TEeOPHH BEPOSTHOCTH, B KOTOPOM BO3HHUK LIEABIM DS
HOBBIX TEOPETHYECKHX U [IPHUKAQAHBIX HamnpaBaeHu# (P. Musec, 3. Bopeas,
I1. AeBH, B. ®eaep, A. 5. Xunuun, A. H. KoamoropoB u apyrue). B Hauase Beka
Oaaromapss paboram, mpexae Bcero, O. lllrelinuiia aarebpa mepectaer OBITH HAy-
KOM O peIIeHHH aAreOpandecKux YpaBHEHUH, 1 CTAHOBUTCS aOCTPaKTHOM HAyKOM,
I0I00HOM TEOpHUH TPYIII — HAYKOM 00 omepalrusax Hal CTPYKTYypaMH{, B Pa3BHUTHE
KOTOPOM MOOCTOMHBIM BKAQJ BHECAA OTEYECTBEHHAad IIIKOAA MaTeMaTHUKH
(A. T'. Kypowr u npyrue).

B 2T0 3Xe BpeMa MaTeMaTHKH o0palllaloT caMoe IIPHUCTaAbHOe BHHMAaHHE Ha
mpo6aeMBbI 0OGOCHOBAHHS MaTEMaTHKH, YTO BO MHOTOM ObIAO CBSI3aHO C HEOOXOMH-
MOCTBIO yTOYHEHHSI AOTHYECKHUX CPEICTB, UCIIOAB3YEMBIX JAS IIOCTPOEHHUS €€ TEO-
puii.

B o6ocHOBaHHN MaTeMaTHKHU BO3HUKAIOT TPU KOHKYPHPYIOIIHUX MEXAY coOoM
HamnpaBaeHus: asorunusMm (B. Paccea, A. H. YatiTxen u Apyrue), UHTYHIIHOHU3M
(A. Bpayap, A.Tetituur, T. Be#iab u npyrue) u dopmasusm (. T'marbepr,
I1. Bepnatic, B. Akkepman u apyrue). Kaxkmoe n3 HHX CTHMYAHPOBAAO Pa3BUTHE
AOTHKH U MaTE€MaTHKH, YTO IIPHUBEAO K 3HAYUTEABHBIM pPe3yAbTaTaM B 3THX obaac-
TSX 3HAHUS.

! 1. S1. Crpoiix. Kpatkuit ouepk ucropuu Maremaruin. — C.190.
2 H. BypGaku. OuepK 10 HCTOPHH MaTeMaTHKy. — M., 1963. — C. 245.
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PaGorter Pacceaa u ero mocaemoBareaeit, Hampumep Y. KyaifHa, «criocobcTBo-
Baad (DOPMHUPOBAHHUIO U YTOYHEHHUIO Psi/ia BaXKHEUIIINX AOTHKO-MaTeMaTHIECKUX U
METOJIOAOTHYECKUX HAeH M Pa3BUTHIO COOTBETCTBYIOIIETO (DOPMAABHOIO MaTeMa-
THYECKOTO anmaparan!.

WaTynnuonnsm leiftunra? n Bpayapa sBUACS OCHOBOH CO3/1aHUA KOHCTPYK-
TUBHOH MaTeMaTHKHU (A. A. Mapkos, H. A. [llanuH u apyrue), okazas IO3UTHUBHOE
BO3/IE¥CTBHE Ha IIPOABHKEHHE B TAKUX 00AaCTIX MaTeMaTHKH, KaK TeOPHs MepHI,
(PYHKIITMOHAABHBIH aHAAN3, TOIIOAOTHS, TeOPHUd AU PEePeHINAABHBIX YPaBHEHHH.

dopmasusm 'HabGepTa cTas OCHOBOH IAs pas3paboTKU MPobAeMBI TEOPHUH I0-
Kas3aTeAbCTBa, BO MHOTOM IIOMOT Pa3BUTHIO (DMHUTHBIX METOIOBS.

B xXome pa3BUTHA COBPEMEHHOM MaTeMaTHKHM BHYTPH €€ CO3JaBaAHuCh HOBBIE
IIOHATHSA U TEOPUH, CBA3b KOTOPBIX C OCHOBHBIMH IIOHATHSAMH, IPUHIMUIIAMU U aK-
CHOMaMH CTaHOBHAACh BCe 060A€e OIIOCPEeNOBAHHOH, ITOSBASIAOCE MHOIO Pa3HO00-
Pas3HBIX TEOPHil, KOTOPbIE MOCTATOYHO OBICTPO BHIOHM3MEHSAMCH, IIepecTpauBa-
AWICB, OTAAASAUCEH APYT OT Apyra. B Tpuanareie roasl XX B. IPyIIla MOAOABIX Ma-
TEMAaTHKOB, IIyOAHMKOBaBIIIasd CBOM PaboThI mmox IceBmoHuMoM H. Byp6aku, obpa-
THAQ BHHMaHHE Ha Ipolecc auddepeHIuaiuy B MaTeMaTUKe, KOTOPBIH, 110 HX
MHEHHIO 3allleA TaK JaA€KO, YTO BCTaA BOIIPOC O €AUHCTBE 3TOH HAyKH.

«.. IBAIETCSL AM 9TO ODIIMpPHOE pa3pacTaHHe PAa3BUTHEM KPEIIKOI'O CAOKEH-
HOTO OpraHu3Ma, KOTOPBIM C KaKAbIM AHeM HIprobperaer Bce Ooablle u GOABIIIE
COrAACOBAHHOCTU M €IMHCTBA MEXK/ly CBOMMH BHOBb, BO3HHUKAIOIIMMHU YacCTAMU, —
3a7aBaAl OHU BOIIPOC, — HAHM, HAIIPOTHUB, OHO SBASETCH TOABKO BHEIIHHM IIpHU3HA-
KOM TeHIEHIIUH K HAYLIeMy BCE JaAbIlle U JaAble pacliany, 00yCAOBAEHHOMY ca-
MOM IIPHUPOAOH MaTeMaTHKH; HE HaXOAUTCS AW 3Ta ITOCAEAHSAS Ha IIyTH IIpeBpa-
HIeHUsI B BaBHAOHCKYIO OalllHIO, B CKOIIA€HHE aBTOHOMHBIX AUCIIMUIIAMH, H30AHUPO-
BaHHBIX APYT OT APyra Kak II0 CBOMM METOAAaM, TaK M II0 CBOUM LIEAIM H JazKe II0
A3bIKy? OIHHM CAOBOM, CYILIECTBYET AM B HACTOsIllee BpeMs OJHa MaTeMaTHKa
HAU HECKOABKO MaTeMaTHK?»*

OTBeyas Ha 3ToT Bompoc, H. Bypbaku oTMedasH, YTO BHYTPEHHSS 9BOAIOIIHS
MaTeMaTHKH «yIIpOdHAa €IHMHCTBO €€ Pa3AHMYHBIX YacTel M co3fasa CBOETo poja
LIEHTPAaABHOE SIIPO, KOTOPOE SIBASIETCS TOpas3fo 6oaee CBSI3HBIM IIEABIM, YeM KOrzaa
OBI TO HH OBIAOY.

OTOT BBIBOJ IOCAYZKHMA JAS HHUX OCHOBAHHEM MOASl ITIOCTAHOBKH T'DaHIHMO3HOM
3a1a9y OO0bEAMHEHUS MaTeMaTHKH Ha eQWHOM (PyHAaMeHTe, KOTOPBIM MOTIAO OBI
OBITH, 110 UX MHEHHIO, IIOHSTHE «CTPYKTypar. OMHAKO, BBIIIOAHUTE IIOCTABAECHHYIO
3a7a4y MOAHOCTBIO OHU He cMorAu. He peneHa aTa 3afjadya ¥ B HACTOsIIee BpeMs.

B cepenuHe nBaalaTOro BeKa YPE3BBIYAMHYIO MOIYASPHOCTh B MaTeMaTHKe
nprobpean Tak HasblBaeMble «00061eHHbIe pyHKIMM» (A. [[IBapIr), okazasInecs
YAQ4YHBIM alllapaToM OAS TE€OPHH AU(dEPEHIINAABHBIX YPAaBHEHHUH, YTO IIPHUBEAO
K MHOTOYHCAEHHBLIM pe3yAbTaTaM B 3To# obaactu (M. M. leavdanpg, I'. E. [[Tuaos,
A. Xepmanzep u apyrue). [IppMepHO B 3TOT Ke HepHof Oblra IOCTPOEHA TEOPHUS
COAUTOHOB — «HEOXKHIAHHBIX BOAH» ([Ik. Paccea), paspaboraHa «TeopHs KaTacT-
pod» (P. Tom, B. M. ApHOABZ), BO3HHKAIOT KHUOEpHETHKA (MH(MOPMATHKA), & BMECTE
Cc HeM mnporpaMmupoBaHue U Teopus wuHpopmauuu (H.Buuep, K. Illennos,

t drutocopekuit FHIMKIONEYecKuii coaps. — M., 1989. — C. 320.
2 A. Teifunr. Wntyuimonusm. — M., 1965.
3 Cm. 06 91oM noapoGaee: B. JI. S, JIOrHKO-THOCEOIOTHUECKHE ACTIEKThI IPOGIIEMBI POTHBOPEUHs IIPOLIECCa I0-
3ganusd. — M., 1992. — C. 143.
* H. Byp6aku. Apxutektypa matemaruku // Matemarnka 1 npocsertenne. — M., 1960. — C. 100.
® H. Byp6aku. Tam xe. — C. 101.
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A. H. KoAMOTOPOB ¥ [pyrHe), CaMOCTOSITEABHBIH CTATyC IIOAYYAeT TeOpHUs HUTP
(k. pou Hetiman).

MaremaTuka Bce 60AbIIIe U OOABIIIE IPOHUKAET B €CTECTBO3HAHHUE U HAYKHU 00
obliecTBe, YTO ITO3BOASIET TOBOPHUTH O HAYaBIIEMCS IIPOLECCE MaTeMaTH3allvH.
«Ha Hammx raasax, — oTMedaeT XKypHaa “MareMaTH4yecKuil COOPHUK”, — IIPOHUCXO-
OUT IIPOIlECC KadyeCTBEHHOI0 M3MEHEHHs caMol MaTeMaTHKH; OTKPBIBAIOTCS TeC-
HBIE CBA3H MEXKAY Ka3aBIIHMMUCS paHee JaACKHMH BETBAMH MaTE€MaTHKH, BO3HH-
KaloT HOBBIE MaTeMaTHYEeCKHEe AUCHUIIAMHBEI. Co3maHKue GhICTPOAEHCTBYIONIEH BbI-
YHCAUTEABPHOH TEXHHUKH B KODHE HM3MEHHAO IIpefcTaBAeHHE 00 3(pEeKTHBHOCTHU
Pa3AHMYHBIX MaTeMaTHYECKUX METOAOB U IIPHUHIMIIHAABHO PACIIHPHUAO Chepy IIPH-
AOKEHHs MaTeMaTHUKH. Bce Goaee pacIIHpSIOTCS CBSA3M MaTEMaTHKH C APYTHMHU
HaykKaMu. Ecau paHbllle OHH OIpaHUYHMBAANCH B OCHOBHOM MEXaHUKOM, acCTPOHO-
Muel, (PU3HUKOM, TO Teleph MaTeMaTU4eCKHEe METOAbl BCE I'AyOXKe IIPOHHKAIOT B
XUMHIO, T€OAOTHIO, OMOAOTHIO, MEIUIIHY, SKOHOMHKY, s13bIKO3HaHHe. OOIensBe-
CTHa POAB MaTEMaTHKH B CO3/IaHHUU HOBBIX HAIIPABAECHHH TEXHUKH — PaTHO3ACK-
TPOHHUKHU, aTOMHOU 3HEPTEeTHUKH, KOCMOHABTHUKH. CTapUHHOE yTBEPIKAECHHE O TOM,
4TO MaTeMaTHKa SBASeTCd Liapulledl HAyK, IPHOOPEAO, TaKUM 00pa3oM, ropasmo
boaee TAyOOKOe comepsKaHue»!.

BTopas moaoBHHa ABaAIIATOTO BeKa OAS MaTeMaTHKH Oblaa He MEHee IIAOMIO-
TBOPHO#H. OTO OBIA IIOUCTHHE «30A0TOM Ileproi». OIPOMHBIM yCIIEXOM OBIAO pellle-
HHE «BEAHKOM» IpobaeMbl depMa O HEBO3MOXKHOCTH HETPHUBHAABHOIO PEIIeHHS
ypaBHeHHsS X" + yn = zn (J. Yaiiac), npobaeMbl YeTbIpeX KPacoK, C IIOMOIIBI0 KOTO-
PBIX BO3MOKHO 3aKPaCHUTh AIOOYIO KapTy TakK, YTO HHUKaKHe ee COCEQHHE CTPaHbI
He Oynyt uMeTh omHoro 1Bera (B Xaken u K. Ammean), a TaksKe KeIIAEPOBCKO
npobaemsb! ynakoBkH maposB (T. Xe#ac).

Hemano 3aMedaTeAbHBIX IIPOOAEM OBIAO PEIIIEHO M OTE€YECTBEHHBIMH MaTeMa-
TUKaMHu. 13-10 mpobaemy I'mapbepra O CyLIIECTBOBAHUH (PYHKIIMM MHOTHX IIepe-
MeHHBIX ycremrHo pemaiorT A. H. KoamoropoB u B. WM. ApHoapz. 10-10 mpobaemy o
paspemnMocT auodaHToBa ypaBHeHusa pemaer [O. B. MartusaceBundu. OkoHua-
TEABHYIO TOYKY B pellleHHH 21-# mpobGaeMbl 0 10Ka3aTeAbCTBE CYILIECTBOBAHHS AU-
HeHHBIX AudepeHINarbHbIX YPAaBHEHUN C 3aJaHHOH TPYIIIOH MOHOAPOMHHU CTa-
BUT A. A. Boaubpyx. OxHy u3 Hauboasee TPyAHBIX pabor XX cTOAETHS — OIPOBEP-
JKE€HHe OTPaHUYeHHOU mpobaeMel Y. BepHcaliHOa 0 KOHEYHOCTH KOHEYHO ITOPOXK-
JEHHOH TPyNIbl C KOHEYHO IIOPSAKOBBIMH  OAEMEHTAMHU —  BBIIIOAHHAU
I1. C. HoBukoB u C. . Anan. CeroaHa y MHOTHMX Ha cayxy umda I'. 4. [lepeabmana,
noKasaBlero runotesy A. IlyaHkape o roMeoMOP(PHOCTH OJHOCBSI3HOTO 3aMKHYTO-
ro TPeXMEepHOTO MHOroobpasus TpexMepHOH cdepe. 3a paboThl, CBA3QHHBIE C
9THUM JoKaszaTeAbcTBOM B Mapte 2010 r. Maremarudeckuii uHCTHTYT Kadsa Briep-
Bble B HcTopuu npucynua I'. 4. Ilepeabmany npeMuIo «3a pelieHue ogHoi us Ipo-
OAEM TBICSTYEACTHS.

CoBpeMeHHasd MaTeMaTHKa II0 CpaBHEHUIO ¢ MaTeMaTHKoi XIX B. H3MeHHAA
CBOM NPHOPUTETHI. CBUAETEABCTBOM 3THUX U3MEHEHHH B OPHEHTAIIMH MOXKET CAY-
KUTH CITUCOK (PUAZCOBCKHUX AQYPEATOB — YUEHBIX, JOOMBIIHXCS BbIIAIOIINUXCS YC-
IeX0B B 00AaCTH MaTeMaTHUKH. B 3ToOM cricKe G0AbIIIe BCETO IIPEACTABUTEACH «HO-
BBIX» OTpacAeil MaTeMaTHKH: TOIIOAOTHH, aAreOpandecKoi IeOMeTPHH, KOMIIAEKC-
HOTO aHaAW3a, JUHAMHUYECKHUM CHUCTEMaM H «(pHU3NIECKON MaTeMaTHKe ..

1 Maremarnueckuii coopuuk, 1967, 74, (116). — Bem. 3. — C. 324-325
Cw., Hanpumep: B. Tuxomupos. Martemaruka Bo Bropoii monosune XX Beka // Kant. — Ne 2, 2001. — C. 2-7
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Ha coBpemMeHHOM 3Talle CBOETO Pa3BUTHS MaTeMaTHKA, C TOYKH 3peHHUs (PyH-
JaMEHTaAUCTCKOI'O IOAXO/a, C OAHOH CTOPOHBI, BCe OoABIIe U OoAbllle abCcTparu-
pyeTcs OT peasbHOU AEHCTBUTEABHOCTH, HMCCAEAYS] MAaKCHUMAABHO OOIIHE [AS ITOH
AEeHCTBUTEABHOCTH OTHOIIEHHS MEXAYy OOBEKTaMH TEeOPETHKO-MaTeMaTHYeCKHUX
CTPYKTYpD, TO €CTb, 3aHHMAadAChH Cyryb0 BHYTPEHHHMH, COOCTBEHHO MaTeMaTHde-
CKUMH IIpobaeMamu («qucrTasi» mareMmaTrvka). C Apyroil CTOpPOHBI, HA 3TOM 3TAarle
SBCTBEHHO OOHApyKHBAeTCd, YTO MaTeMaTHKa BCe aKTHUBHee B3aHMMOIAEHCTBYET C
TEXHUKOHM, eCTECTBEHHBIMH M T'YMaHUTAPHBIMU HayKaMH, HaxXOAs CBOU IIPHAOKE-
HHUSI B TOM MAM MHOM CTElEeHH BO BCeX 00AACTSIX U Ha BCEX YPOBHSX IIO3HAHUS U
IIPaKTUYECKOH AeITeAPHOCTH YeAOBeKa (IpUKAaIHAsS MaTeMaTHKa).

HHade roBopsl, B 9TOM CAy4ae IIPOBOAUTCH AOCTATOYHO PE3KOE pasrpaHude-
HHE BHYTPH CaMOM MaTe€MaTHKH, YTO JA€T OCHOBAHUS «pPyHAAMEHTAAUCTAM» TOBO-
PHUTH O ABYX Pa3AHYHBIX MaTeMaTHKaX, XOTd U B3aUMOJAEHCTBYIOIMX APYT C APY-
I'OM, HO ¥ HaxXOZSIIIUXCH B OIIPEIEACHHOMN OIITO3UIINH.

HedynnameHnTaancTckas MoAeAb pas3BUTHA BapabalieBa IpeacraBaseT CO-
BPEMEHHYIO MaTeMaTHKy KaK IIPaKTUIEeCKH OPHEHTHPOBAHHYIO HayKy, KOTopas
[IPUXOMUT Ha CMEHY TeOopeTHdYeCKoil MaTeMaTvke HoBOro BpeMeHH. DTOT IIEPEXO
OCYIIECTBASIETCSI B CHAY BCe 6oaee O0CO3HaBaeMOH IOTPEOHOCTH 00ecIedUTh HeIo-
CPEACTBEHHYIO IIOMOIIH B PEIIIECHUU ITPAKTHICCKUX HpOGACM, JOITYCKAIOIIHUX KOAH-
YEeCTBEHHYIO 00paboTKy, a TaK:Ke B CHAY HEOOXOQHMMOCTH CHAOAUTH HAy4IHOE (T€o-
peTuyeckoe) IIO3HAHUE aIlllapaToM, CIIOCOOHBIM OoAsee aleKBaTHO BBIPA3HUTh 3aKO-
HOMEPHBIE CBSI3HU U OTHOIIEHUS MEXKAy 00beKTaMHU TOH MAHM MHOM 00AACTH 3HAHHS.

Kpome «BHEIIHHX» II0 OTHOLIEHHIO K MaTeMaTHKe IIPUYUH CMEHBI B 9TOT IIe-
PHOZ TEOPETUYECKOH OPHEHTAIUH Ha MIPAKTHYECKYIO, CYIIECTBYIOT U BHYTPEHHHE
[IPUYHHBI, KOTOPbIE CBA3aHBI C OCODEHHOCTSIMH OHON M3 BasKHEHIIINX MIPOLIEAYDP
MaTeMaTH4YEeCKOTO MBIIIACHUS — JoKa3aTeAbCcTBa. Ha COBpeMeHHOM JTalle pa3BH-
THS MaTE€MaTHKH JOKa3aTEeAbCTBO, IOHUMAEMOe KaK CTPOTHH AOTHYECKHH (IemyK-
THBHBIN) BBIBOJL 1 KOHCTPYKTHBHOE IIOCTPOEHHE II€PecTaeT ObITh YHU(MHUIIMPOBAH-
HBIM cpefAcTBOM. K TakoMy IOHHMMAHHIO JOKa3aTEABCTBA CTAAM OTHOCHUTBLCS C OII-
peneAeHHOH OCTOPOIKHOCTBIO, MO0 HEPEAKH CHTYAIlMH, KOTZAA 9Ta IIpolefypa Ha-
CTOABKO CAOXKHA, YTO IIOBTOPHUTDH €€ HAH IIPOBEPUTH 0€3 BEPOSTHOCTU IOITYIIEHUS
OIIMOKHU IIPOCTO HEBO3MOXKHO, & B CBSI3M C HCIIOAB30BAHHUEM B CAOXKHBIX TOKa3a-
TEABCTBAX KOMIIBIOTEPHOM TEXHHUKHU TaKasl OCTOPOKHOCTEH MOKET IIEPEPACTU B He-
JOBEpHE.

Bo MHOroM B CHAY 3TOr0 TeOpeTHYecKas CHCTeMaTH3allls UCYePIILIBAeT CBOU
Pecypcel M yCTyIlaeT MECTO IPaKTUYE€CKOH CHHTETHYEeCKOM cucreMaTusanuu. B
MaTeMaTHKe YCHAHUBAETCH TAra K IIPaKTHYECKOMY CIIOcO0y CHCTeMaTH3alllH,
pacmupsieTcs «BHEIIHdsS» cdepa IIOUCKA Hael, MeTonoB U 3axad. Bmecre ¢ TeM,
COOCTBEHHO TEOPETHYECKHE HCCAEIOBAHHUS BCe OOABIIIE CBA3BIBAIOTCS C IIpobAe-
MaMH OCHOBAHUM MaTeMATHKH U CKAOHSIIOTCS K aATOPUTMH3ALUN BBIYHUCAUTEAD-
HBIX Ipoueayp!l.

[TpakTHUyecKas HAIIPaBAEHHOCTh COBPEMEHHOH MaTeMAaTHKH ITOATBEPKIAETCS
TAaKXK€ MIMPOKHM HCIIOAB3OBAHHEM MATEMAaTHYIECKOTI'O0O MOAECAHPOBAHUA. Marema-
THYECKHE MOJEAHM [OAI0T BO3MOXKHOCTB CHHTE3HPOBATh Ha €IUHOM (PyHIAMEHTE
pa3AuYHBIE BEeTBH MaTeMaTHYE€CKOIo ApeBa II03HaHHA. K ToMy 3Ke caMm «IIporecc
IIOCTPOEHUS MaTeMaTHIEeCKUX MOAEAeH PAa3AMYHBIX HAOAIONAEMBIX SBACHHI» I10-
3BOASIET TOBOPUTH O IIPUKAATHOM (IPAKTUYECKOM) 3HAYEHUH MaTeMaTHKHZ, 00 OT-

! Cwm.: A. T. BapaGanies. JlnanekTiKa pasBHTHs MaTeMaTHueckoro suamus, — C. 142,
2 Byaymiee nayki. — M., 1980. — C. 107-108.
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BeTe, KOTOPBIH [aeT COBpeMEHHasd MaTeMaTHKa Ha BBI30B IIPAKTHUKH, IIPEACTaB-
A€HHYIO, B IIEPBYIO OdYepeab, €CTECTBO3HAHHUEM, TEXHUYECKUMH U T'YMAHUTAPHBI-
MH, B TOM YHCAE€ M COLIMAABHBIMH, HAYKaMH.

[IpakTuyeckas OpHUEHTAIUS COBPEMEHHOH MaTeMaTHKH SIBHO IIPOCMAaTpUBa-
€eTCS U B HUCCAEOBAHHAX CAOXKHBIX CHCTEM C OOABIIIMM YHCAOM Pa3AWYHBIX B3aH-
MOCBA3aHHBIX napaMeTpOB, a TarkXXe B I/I3y‘-IeHI/II/I Hp06AeM paBAI/I‘-IHLIX B3auMO-
OEeHCTBUH — CIEIU(PUYIECKHUX PA3HOBHIHOCTEH CBA3€H, He CBOAMMBIX K (DYHKIIHO-
HAABHBIM 32BUCHMOCTSIM U IIPENCTABASIOIINX OCOOBIH MHTEPEC OAsT COBPEMEHHOM
HaAYKH.

O0ob6111as1 OIIEHKY, JaBaeMble IIPOIeCCy CTAHOBACHUS U PA3BUTHUSA MaTeMaTH-
4EeCKOTO 3HAaHHs, MOXKHO BBIAEAUTH caedymollee. PyHIaMEHTAANCTCKUN B3TAS Ha
HCTOPHIO PA3BUTHUA MaTE€MaTHKH IIPEACTABASET ee KaK KyMyAsSTHBHBIH IIpoliecc, B
Xo/ie KOTOPOTO Ha 6a3e HAKOIAEHHS 3HAHUS U COBEPIICHCTBOBAHUS METOIOB IIPO-
UCXOAUT HEIpPepbIBHOE pacCIIupeHue o0AaCTH IT03HaHUS (IIpeaMeTa MaTeMAaTHKH)
u Bce 0Ooaee rAy0OKOe IIPOHHUKHOBEHHE B CYILIHOCTb H3y4aeMbIX OTHOIIEHUN U
¢dopMm. CTOPOHHHKH 3TOTO IIOAXOAA, CIIPABEIAWBO OTMedas CYIIEeCTBYIOIIIHE OCO-
OEHHOCTH «YHCTO» M «IIPUKAQOHON» MaTeMaTHKU, MHOTAA a0COAIOTH3UPYIOT HX,
PE3KO0 IPOTHUBOIIOCTABALAS OOHY APYTOH.

C TOYKH 3pEeHHs PACCMOTPEHHOr0 HaMHM He(yHIaMEHTAaAHCTCKOTO ITOAXOAa,
elle pa3 IIOAYEPKHEM — He IIPOTHBOPEYAIIEro, a AOTIOAHSIIOIIETO CBOErO OIIIIOHEH-
Ta, UCTOPUS MaTEMaTHKH IIPEeCTaeT KaK CMEHa ABYX MHTEHIIMOHAABHOCTEH, ABYX
IIPOTHBOIIOAOKHO OPHEHTHPOBAHHBIX, a IIOTOMY U Pa3AHMYHO CTPYKTYPHUPOBAHHBIX
IIOACUCTEM: NPAKTUYECKOH M TEOPETHUYECKOH MaTeMaTHKH. OTH IIOACHCTEMBI Ha
BCEM IIyTH PA3BUTHS MATEMATHYECKOTO ITO3HAHHUS B3aHMOAEUCTBYIOT MEXKIY CO-
0o#f TaKMM 00pa3oM, UTO HA PA3AWYHBIX dTAlax KaxKAas U3 HUX BBLICTyIIaeT TO B
poan «Bemyllei», TO B POAH «BE€IOMOM» IIPOTHBOIIOAOKHOCTH B CAOXKHOM, HO OC-
TAIOIIENCs eAUHOMN, CUCTEME MATEMATHIECKOTO 3HAHUS.

Onupasch Ha apceHas COBPEMEHHOH (HAOCO(HM M METONOAOTHH HAyKH
MOKHO CKa3aTh, 4TO He(PYHAAMEHTAAUCTCKUH MIOAX0A B (PHAOCO(PUN MaTEeMaTHUKH
BIIOAHE MOXKeT OBITH OTHECEH K COIMOKYABTYPHOMY HOAXOAY B (PHAOCO(HH HAyI-
HOro mo3HaHwus. [Ipy TaKOM ITOAXO/e obpalaeTcss BHUMAaHNe Ha B3aUMOIEHCTBHE
HAyK{U U OO0IllecTBa, KOTOPOE IIOHUMAeTCd «KaK IIpeBpallleHHe BHEIIHUX COLIHO-
KYABTYPHBIX, II€HHOCTHBIX (PAKTOPOB BO BHYTPEHHHE KOTHUTHUBHBIE U AOTHKO-
METOAOAOTHYECKHE PETYASITHBBD .

FaaBa II. CnenudHka MaTeMaTHYECKOrOo MO3HAHHA
§ 1. IIpeameT H MeTOABI MaTeMAaTHKH

o xouna XVIII B. MmaTeMaTHKa IIPEACTABAIAACH YIEHBIM U (praocodaM Kak
00Ha U3 HayK, usyuarouias omoenvHsle obracmu cyuwiezo. MaremaTuka Oblaa Ha-
CTBIO «HATyP(HUAOCO(DHUN» — CUCTEMATHIECKOT0 U3YyUEeHHUs IIPHUPOIBLI METOAAMHU, KO-
Topble paspaboraau I'. Taanae#t, . Bakon u P. [lekapt. OTANYHEM MaTeMaTHKH OT
APYTHUX HAyK CYUTAAHUCH AHIIB ee Ooablasg abCTPaKTHOCTh M BBICOKAsl CTPOrOCTD,
JOCTUTABIIIASCS HCIIOAB30BAHHEM B HEH He 3KCIIEPHUMEHTA, a AOTHYECKOTO CAEMIO-
BaHHS U JoKasaTeabcTBa. OHAKO 3TO He OCBOOOXKIAAO MaTEMATHUKY OT IIPOBEPKH
aIeKBaTHOCTH €€ Pe3yAbTATOB PEaAbHOMY ITOAOXKEHHIO BEIEH C ITIOMOIIBIO OIIpee-

L Cw.: J1. A. Mukenmana, ®unocodust nayku: CoBpeMenHas snucTemonorus. Hayunoe 3HaHHE B THHAMEKE KyJIBTYPBL.
MeTo010THst Hay4HOTO HCCleoBanus © y4eb. mocobue. — M., 2005. — C. 171.
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A€HHBIM 00pa3oM OpPTraHW30BAHHOM OIBITHOM IIPOBEPKH — HHTeprperainu. Kak
CA€CTBHE OBbIAO IIPU3HAHO, YTO AI0OAs OTPACAb HAYYHOTO 3HAHUS, I/le PE3YABTATHI
9KCIIEPUMEHTA IIPEACTaBUMBbI C IIOMOIIBIO YHCEA MAM CHCTEM YHCEA, CTAHOBUTCS
06AaCTBIO IPHUAOKEHNUT MaTeMaTHKH.

B XIX B. BIIOAHE CAOKHAOCEH ITIOHHMaHHe MaTeMaTHUKH KaK HayKu, usyuarouieti
8CEB03MOIKHBLE 3A8UCUMOCTNU MEHOY BESUUUHAMU.

B XX croaeTuu Bce OoAblIIee IIPEAIIOUYTEHHE IIOAYdaET B3rAdL HA MaTeMaTHKY,
Kak Ha Hayky o cmpykmypax. [JeHCTBUTEeABHO, OLHON U3 Hanboasee BasKHBIX OCO-
GeHHOCTEM COBPEMEHHON MaTEeMAaTHKH SIBASIETCS TO, YTO OHA H3ydaeT Pa3AHYHBIE
CHUCTEMBI abCMpaKmHbix 06beKmos, KOTOPGIMH MOTYT OBITH YHCAaQ U IIPOCTEUIIHe
reoMeTpudeckre (BUTYPbI, HHTETpasbl U AuU(dEepeHIasbl, (PYHKIIMOHAABI U OIle-
paTopbl, TOIIOAOTHYECKHE IIPOCTPAHCTBA U T. II. Bce 3TH 06BbEKTHI B COBPEMEHHOM
MaTeMaTHKe CYHUTAIOTC SA€MEHTaMM aAreOpaudeCcKHX HAH TOIIOAOTHYECKHX
CTPYKTYD, HAH DAEMEHTaMHU CTPYKTYpP IHopsaaka. [Iox cTpyKTYpo# IIpH 3TOM IIOHH-
MAalOT «MHOKECTBO 3AE€MEHTOB, IIPUPOZa KOTOPBIX HE OIIpeleAeHa», HO A KOTO-
PBIX C IIOMOIIBIO AKCHOM 3a7aHa HEKOTOpas COBOKYIIHOCTBH OTHOIIEHHH, coOCT-
BEHHO U OIIPENEASIOUINX CTPYKTYPY MaTeMaTH4ecKoi Teopuu. Cama Ke 3Ta Teo-
pHs IoAy4daeTcs KaK AOTHYECKOE CAEACTBHE M3 3TUX aKCHOM IIPU IIOAHOM HUTHOPH-
POBaHHH BCAKHUX, HE COAECPIKAIIUNXCA B HHUX HpeI[HOAO}KCHI/Iﬁ OTHOCHUTEABHO «IIPH-
poapl» 2AeMEHTOB!.

B nmocaemume roapr XX B. MaTeMaTHKHU ocoboe BHHMAaHHe OOpaTHAH Ha CO3-
nauHyo MakaefiHOM 1 OHAeHOEeProM TeopUIo asrebpandecKuxX KaTeropuid, rmoa Ko-
TOPOH IIOHHMMAETCs KAACC MaTeMaTHYeCKUX OOBEKTOB M COOTBETCTBYIOIIHX HM
oTobpakeHu# (MOopu3MOB)2.

Teopust KaTeropuii 0OKa3bIBAETCs UHTEPECHON TeM, YTO BCEBO3MOXKHbBIE MaTe-
MaTHU4YeCKHe CTPYKTYpPhI MOTYT pacCMaTpHBaThCH KakK ee 00BeKThI. ['oBOpsi caoBa-
MU OJHOTO M3 aBTOPOB CTPYKTYPHOIO IIOAX0Aa K MaTeMaTuke [beloHHE, ITOHITHS
«KaTeropHush» U «(PyHKTOP» BO30OHOBASIOT IIOHATHE «CTPYKTypar «B Ooaee oOIei u
ymobHO# hopmer3. B aTOM caydae MaTeMaTHKY MOXKHO pacCMaTpHBATh KaK HAYKY
0 Kamezopusix.

C ToukH 3peHusa (PUAOCO(DHH, ITEPEXO OT TEOPETHKO-MHOXKECTBEHHOIO K Ka-
TEropuasbHOMY IoAxoxay, 1o MHeHHI0 C. A. KaTpeuko, CBsI3aH «C HOMHHAAUCTCKUM
IIEPEXOOM OT apPHUCTOTEAEBCKOH “BEIIHOI OHTOAOTHH” ... K “DYHKIIMOHAABHOM OH-
Toaoruu” A. BuTreHmteiina, rae BelllaM OTBOAMUTCS POAb BTOPHYHBIX CYITHOCTEH, a
IIPHOPUTET OTHAETCH OTHOLIEHHAM (“pakTam”), MaTeMaTHYECKHM aHAAOTOM KOTO-
PBIX BBICTYIIAIOT (DYHKITHH»?.

CeronHsa HU y Y4Y€HBIX, HH Yy (pHAOCO(OB He BBI3BIBAET COMHEHHIH TOT (DaKT,
4TO MaTeMaTHKa, KaK U Alobas Apyras Hayka, sBAgeTcs TBOpeHHeM pasyMa. Bme-
CTe C TeM, HECOMHEHHO, U TO, YTO MaTeMaTHKa, B OTAUYHE OT MHOTHUX APYTHX Ha-
VK, «CBOOOAHA B CBOEM Pa3BHUTUH OT OIIBITA B TOM CMBICAE, YTO MOXKET BBOIWUTH
IIOHATHS U TeOpHUH 0e3 CCHIAKM Ha KaKHe-AHOO peasbHBbIe OTHOIIICHHUS HAM SMITH-
PHUYECKHE aHAAOTHS.

! H. Byp6aku. Ouepku 1o neropuu Matematiku. — M., 1963. — C. 251,
2 Cwm., nanpumep: W. Bykyp, A. Jlensny. Beeenue B Teopuio kateropuii i gyHkropos. — M., 1972; M. L1I. Llanenxo,
E. I'. Ulynereiidgep. Ocuossl Teopun kateropuid. — M., 1974; P. I'onbaonart. Tomocsl: KaTeropHblii aHAJIN3 JIOTHKU. —
M.,1983.
3K, Jlbenonne. O nestenpHocT Byp6aku / Yenexu Matemarnyeckux Hayk, 1973. — T. 28. — Bem. 3. — C. 209.
# C. JI. Karpeuxo. TeopeTnko-MHOKecTBeHHas (GypOaKuCTCKas) TapaIurMa MaTeMATHKH H €€ BO3MOKHBIC allbTepHa-
TuBbI // ®unocodus MaTeMaTHKK: aKTyanbHble npobiaembl: Tesucsl Bropoii MextyHapoHO HaydHON KOH(DEPEHIHH;
28-30 mast 2009 r. — M., 2009. - C. 21-22.
SE.A. Benses, H. A. Kucenesa, B. 1. Ilepmunos. HexoTopsie 0COOEHHOCTH pa3BUTHs MATeMaTHIECKOTO 3HaHUS. — M.,
1975.-C. 8.
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Huaye roBopsi, COBpeMeHHAas MaTeMaTHKa IBASIETCS HE OIBITHOM, SMIIUpHUYe-
CKOi, a B OIIPeIEACHHOM CMbIcAe (popMaArbHO# Haykoii. Ee Teopuu HCIIOAB3YIOTCS
KaK HeKHe abCTpaKTHbIE OTOOpPasKeHUsI, KAK HEKHE CXEMBbI, KaK CUMBOAWYECKHE
MoOJeAH, HeoOXoauMble IasS Goaee TAYOOKOTO ITIOHMMAaHHs XapaKTepa B3aHuMOCBs3eH
OITMCBHIBAEMOM C IIOMOIIBIO 3THUX TEOPUM KaKOH-ANO0 SMIHNPUYECKOH 00AaCTH 3Ha-
Hug. UHBIMH cAOBaMM MaTeMaTHUKa HpI/IMeHHeTCH B JIpyI‘I/IX O6AaCTHX Haquoro
3HAHUS OAL OITMCAHUN U OOBIACHEHUHN.

YuuTEIBag IOCAEAHUH TE3HUC, O MaTeMAaTHKe BIIOAHE BO3MOXKHO TOBOPHUTH KaK
0 HEKOTOPOM O0IIeM s3blke, IPUCIIOCOOAeHHOM, 110 croBaM H. Bopa, mas Berpake-
HUS COOTHOLIEHUH, KOTOpPhble AMOO0 HEBO3MOXKHO, AUOO OYEHLH TPYAHO BEBIPA3UTH C
TIOMOIIIBIO CAOB.

AuHzeucmuueckuli no0xo0 K MaTeMaTHKe XapaKTepeH, HalIlpUMep, AAS PaHHe-
ro BurrenmreiiHa, KOTOPbIH B 3TOT MNE€PHUOM HAXOAUACH IO BIIEYATACHHEM yCIIe-
XOB AOTHIIMCTCKOM mnporpaMMmel Pacceaa u YaliTxena. B ero nmoHuMaHuu marema-
TUKA IIPEACTABASIET COOOM AOTUYECKU Memo0 BBIYUCAEHUS U IIPOHU3BOACTBA II0/-
CTAHOBOK B ypaBHeHHUaX. [loaxon K MaTeMaTHKe KaK K Hauboaee oOIIeMy METOLY
U3yUEeHUs OEeHCTBUTEABHOCTH, KOTOPBIM HCIOAB3YETCS B PA3AWYHBIX OTPACASIX €C-
TE€CTBEHHOHAYYHOT0 U COLIMOTYMAaHUTAPHOIO 3HAHHSA, UMEET MECTO U B COBPEMEH-
HoM hraoCOPHUN HAYKH.

B paspHeilimeMm BUTTEHINTENH pPas3sBUBAE€T KOHCTPYKTHUBHUCTCKHI IOAXOM K
IIOHMMAHUIO IIPUPOAbI MaTEeMaTHYeCKOTrO 3HaHWsS, paccMaTpuBas oOpaszoBaHUE
MaTEMATHYECKUX TEOPUM KaK SI3bIKOBYIO [eITEABHOCTb YeaoBeKa. COOCTBEHHO Ke
MaTeMaTHKa [AS HETO IIpeAcTaeT HabopoM «sI3bIKOBBIX UTP», OJHA M3 TAABHBIX CO-
CTaBASIIOIIUX KOTOPBIX — AOTHYECKUI BHIBOA!.

BrioaHe BO3MOKHO TOBOPHUTH O MaTeMaTHKE U KakK O cucmeme mooeneti, nbo
COBpEMEHHbBIE MaTEMATUYECKHUE MOIEAN CIIOCOOHBI OMHCHIBATH PA3AUYHbBIE 3aBU-
CHMOCTH, KaK Me)KI[y BE€AMYHMHaMH, TakK U MC}KJIY CprKTypHLIMI/I OTHOILIEHUAMMU.
OHU IPUMEHSIOTCS HE TOABKO B €CTECTBO3HAHHUH, HO U B COBPEMEHHOH IICHXOAO-
THUH, COIIMOAOTHU, AMHTBHCTHKE, TEOPHU YIIPABAEHUS, APYTHUX OOIIECTBEHHBIX U
TYMaHHUTAPHBIX HAYKaxX

To, 4ToO MaTeMaTHKy U ee IpeaMeT MOXKHO OXapaKTepH30BaTh HAHU [Ia¥Ke OIl-
PEeEAUTH II0-pa3HOMY, He MJOAXKHO BBI3BIBATh HHUKAKHX HemoyMeHuii. K moHuma-
HHUIO MaTeMaTHKHU, KaK U AI0O0H APYroil HAyKH, MOKHO IIOJOHTH C pa3HbIX CTOPOH:
IASI ONHUX TAABHBIM SBASIETCS TE€HE3WUC, OAS APYTHX — METOAbI, OAS TPETBUX —
CTPYKTypa, OAd YETBEPTHIX — B3aMMOCBHA3H C APYTMMH HayKaMu U T. II. He moxker
OBITH B IIPUHIUIIE OJHOIO €IUHCTBEHHOIO OIIpEIeA€HHs Jero Obl TO HU ObIrn0. Ka-
JKJI0€ U3 HUX PACKpPbIBAET T€ UAW HHBIE CTOPOHEI, T€ UAHU HHBbIE T'PaHH IIpeaMeTa, a
3HAYHUT, — KaXK/I0€ U3 HHUX CIIOCOOCTBYET MOHMMAHHIO €ro CyLIHOCTH. Bce 3TO0 B
IIOAHOHM Mepe OTHOCHUTCHI U K MaTeMaTUKe.

Tak, HanpuMep, CTPYKTYPHBIH M KaTETOPHAABHBIH IIOAXOABI, C HAIleH TOYKU
3peHUs, B OIIPEAEACHHON Mepe COBMECTHMBI C AHUAAEKTHKO-MATEPUAAUCTHYIECKUM
IIOHUMaHHUEM MaTeMaTHKH, COMAACHO KOTOPOMY «dHCTasd MaTeMaTHKa HMEET CBO-
UM OOBEKTOM IPOCTPAHCTBEHHbIE (DOPMBI U KOAHYECTBEHHBIE OTHOIIICHUS AEHCT-
BHTEABHOI'O MHpPA ...»2.

Ecan moHaTHA «IpOCTpaHCTBEHHAas PopMa» U «KOAHIECTBEHHOE OTHOIIICHHE»
TPaKTOBaTh [OCTATOYHO IIHPOKO, TO C HEKOTOPHLIMH OTOBOPKAMH C TAKOH TpaK-
TOBKOM MOKHO COTAACHUTBLCS U CETOOHS, TaK KaK HUCIIOAB3yeMbIe ITOHSATHS CTPYKTY-
PBI U KAQTETOPHHU IIO CYTH [€Ad BBIPAXKAIOT T€ K€ KOAWYECTBEHHBbIE OTHOIICHUS H

! Cwm., manpumep: JI. Burrenmrreiin. ®unocodekue pa6otst. — U. 1. — K. . — M., 1994,
2 ®. Durense. Awnru-Jliopunr / K. Mapke, ®. Durensc. Cou. 2-e w3, — T. 20. - C. 37.
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IIPOCTPaHCTBEHHbIE (DOPMBI TOABKO Ha (oAee BBHICOKOM YPOBHe abCTPaKTHOCTH. B
CBOIO O4Yepenb Ta MAM HHAas MaTeMaThdecKas CTPYKTypa IIPeCTaBAsieT cO0OM He-
KOTOPYIO MaTeMaTHYECKYIO0 MOAEAb, B KOTOPOM, TaK AW MHA4Ye, HHTEPIIPETUPYIOT-
Csl OTHOIIIEHHS MEXKAY €€ OOBbEKTaMU.

MaremMaTHKa OTAMYAeTCd OT APYTMX HAyK HE TOABKO CBOHMM IIPEIMETOM, HO U
MeTomaMu. KoHeYHO, B MaTeMaTHKe LIMPOKO HCIIOAB3YIOTCS MU OOIIeHAaydIHbIE Me-
TOMBI: MHAYKIUS M OeAyKIHUs, aHAAOTHSA M SKCIIEPUMEHT, HAearu3alus U dopma-
AM3alys, ranore3a W T. 4. OZHAKO MHOTHE OTPACAHM MaTeMaTHYEeCKOTO 3HAHHSI
UMEIOT U CBOHM CIIELM(PHUYECKHEe METOAbI (I0Ka3aTeAbCTBO, MaTeMaTHdeCKas HH-
IYKIHUSI, aKCHOMATHYEeCKHUM METO, METOA KOOPAMWHAT H T. II.), 4, KpOME TOro, Ha-
3BaHHBIE OOIIEHAYYHbIE METOAbI B MaTeMaTHKe IIPUOOPETAIOT OCOOEHHOCTH, CBOM-
CTBEHHBIE TOABKO MaTeMaTHKe!.

Hawnboasee BaKHBIM METOAOM MaTEeMaTUYECKOIO IT03HAHHS ABASETCS 00KaA3a-
mesbemeo, ¢ OTKPBITHEM U CTAHOBACHHEM KOTOPOTO 33 MaTE€MAaTHKON 3aKpeIlAsdeT-
cd IIOHHMaHUe [OKa3bIBalolleid HayKu. «Co BpeMeH IPeKOB FOBOPUTH “MaTeMaTH-
Ka”, — IHIIYT B CBA3HU C 9TUM Bypbaku, — 3HAYUT FOBOPUTH “MOKA3aTEABCTBO »2.

Upnest mokasaTeAbCTBA BO3HUKAET, BUAUMO, CHa4YaAa KakK Hes BO3MOKHOCTH
OOBSICHEHHSI JOCTATOYHO GOABIIIOIO YHCAA OTAEABHBIX HAOGAIOAEHHUH OMHUM OOIIUM
3aKOHOM, C KOTOPOH, 0 MHEHHIO HEKOTOPBHIX HCTOPUKOB HAYKH, U OepeT cBoe Ha-
Jaa0 COOCTBEHHO HayKa KakK TakoBas. B 5ToM cayuae oco3HaHHeE TOro (akra, 4To
B AIOOOM IIPSIMOYTOABHOM TPEYTOABHUKE CIIPAaBEIAHWBO COOTHOIIIeHHE a2 = b% + c2
(mpu ycAoBHH, YTO @ — CTOPOHA, AeKalllasd IIPOTHUB IIPAMOIO yraa, a b u ¢ — nBe
OPYyTHE CTOPOHBI TOTO TPEYTOABHHKA), TO €CTh OTKPBITHE «TeopeMbl IIncaropar
ABAET HaM OIUH W3 IEPBBIX HU3BECTHBLIX IIPHMEPOB ITIOAAMHHO HAYYHOIO IOCTH-
SKEHHUSI.

B nmaapHeliieM 3Ta uaes TpebyeT HEKOTOPOTo IIOATBEPKACHUS yKe He SMIIH-
PHUYECKOr0, a AOTHYECKOTO, YTO U IIPUBOAUT K IIONCKY TAaKOro 000CHOBaHUS 00IIle-
TO IIOAOXKEHHI, IIPU KOTOPOM OHO ABALAETCH HCO6XOI_[I/IMI>IM (TO €CThb AOI‘I/I‘{CCKI/IM)
CA€IICTBHEM, BBITEKAIOIIMM H3 APYTHX MeOMETPHYEeCKHX CBOMCTB. Tak, HampuMep,
BBIIIIEHA3BaHHad TeopeMa Ilndaropa mnoKasbiBasach MaTeMaTHKaMHU J[IpeBHET0
BocToka ¢ mOMOIIBIO ABYX KBaApaTOB, OAWH W3 KOTOPBIX BIIMCAH B APYroi Tax,
YTO Ka)K/as ero BepIINHA IIPHUHANAEKHUT OLHOH M3 CTOPOH 3TOr0 BTOPOro (6OAB-
1IIero) KBazapara, a KaxKaas U3 CTOPOH, OMHOBPEMEHHO, SIBASIETCSI THIIOTEHY30H Of1-
HOTO M3 IOAYYEHHBIX IIPH 3TOM YEThIPEX IIPSIMOYTOABHBIX TPEYTOABHUKOB.

[IoHSTHO, YTO B 3TOM CAydYae IIAOLIAAb OOABIIEr0o KBagpaTa OKa3bIBaeTCs
paBHOI cymMe a2 + 2bc, re a2 — IAOIIaAb MEHBIIIET0 KBaJgpaTa (Co CTOPOHOH a), a
2bc - cymMa naomaaeii 4eTblpex PaBHBIX TPEYTOABHHKOB, KAT€Thl KOTOPBIX PaBHBI
buc.

Ho Tak Kak, ¢ Apyro#i CTOPOHBI, IAOLIAAL OOABIIETO KBajpaTa paBHa KBal-
paTy ero CTOPOHBI, TO €CTh KBaApaTy CYMMBI KaTeToB (b + ¢)2 mau 2bc + b2 + ¢2,
TO CTAHOBUTCS OYEBUIHBIM, 4TO @2 = b2 + ¢2.

I'AaBHBIN BBIBOZ, KOTOPBIH MOXKHO CHAEAATb U3 CKA3aHHOTO, CBOAUTCH K TOMY,
49TO B 9TOM CAydae HaTrAdJHBIM O00pa3oM IIpeCTaBACH MEXaHH3M MaTeMaTHIeCKO-
Io JOKa3aTeAbCTBA — AEAYKTHBHOE PACCYKIEHHE, B KOTOPOM C IIOMOIIBIO TOABKO
AOTHYECKHX apTyMEeHTOB M3 H3BECTHBIX (DAKTOB BBIBOASATCS HOBBIE CBOMCTBA, Kak
IIPaBHAO, AOTHYECKH He BLITEKAIOIIHe HEIIOCPEACTBEHHO U3 UMEIOIINXCA TaHHBIX.

Takoe IMOHMMAaHHE IIPOLEAyPhI L0KA3aTEABCTBA BIIOAHE COOTBETCTBYET OOIIle-
[IPUHSATON €ero TPakTOBKE, IIPH KOTOPOM JOKa3aTEABCTBO IIPEACTAET KaK PacCyXK-

Cm., nanpumep: B. B. Mazep. Beezienne B MeTononoruio Marematiki. — M.,1995.
2 H. BypGaku. Teopust MHOYXecTB. — M., 1965, —C. 23.
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IieHre, B IIpollecce KOTOPOTO OOOCHOBBIBAETCS HCTHHHOCTB HEKOTOPOIO ITOAOKE-
HHs (TeopeMbl). B MaTeMaTHKe 10Ka3aTEAbCTBO CBSI3aHO, IIPEKIE BCETOo, C AeAyK-
nueii. IMEHHO OeAYyKTUBHBIM XapakTep 3TOM IIPOLEAYPbl OTAMYAET MaTeMaTHKY
OT €CTECTBO3HAHHUS U APYTHX OMIIMPHUYECKUX HayK. [J0Ka3aTeAbCTBO OKa3bIBAETCS
HEOOXOAUMBIM [ASI TOTO, YTOOBI AOTHYECKH ITOATBEPAUTE PE3YABTAT, KOTOPBIHA MOT
6BITB IIOAYYE€H C IIOMOIIBIO UHTYUIIHUU HAU OIIBITHBIM ITyTEM. Ono CAY2KUT OAd YIIO-
psanmodeHHs, 0OOCHOBAaHHUS M CHCTEMATH3AIlMH HOBOTO 3HAHUS, IAS OIIPEIeACHHUS
MecTa 3TOro 3HAHUS B COAEPIKAHUN MaTEeMaTHKH.

SIBASISICH 0OPA3LIOM JOKa3aTeABCTBA OAS AIOOBIX HAYK, MATeMaTHIEeCKOe 10Ka-
3aTEABCTBO B IIOCAEIHEE BpPeMs BHYTPH CAMOM MaTeMaTHKHU II0ABepraeTcs Iepe-
cMoTpy. HekoTopble MaTEMaTUKU U AOTHKU CUHTAIOT, YTO MATEMaTHIECKOe IOKa-
3aTEABCTBO He 00AafaeT aGCOAIOTHOM y6eAUTeABPHOCTBIO U HE TapaHTHUPyeT HCTHH-
HOCTH JI0Ka3aHHOTO YTBEPKACHUS!.

3mecs, Ipexkae BCEro, pedb HAET O CMPOo20CMU U HAOIHOCMU JOKa3aTeAbCT-
Ba. [IpobaemMa CTPOrOCTH M HA[EKHOCTH AOKa3aTEAbCTBA MOKET OBITH CHOPMYAH-
poBaHAa B BHE CAELYIOIIETO BOIIPOCA: «SIBASETCS AH AIODOE CTPOroe JOKa3aTeAbCT-
BO HA/EXKHBIM U BCIKOE AW HAJIEXKHOE NOKA3aTeABCTBO €CThb CTPOroe [0KAa3aTeAb-
cTBO?» [IASI OTBeTa Ha IIOCTABAEHHBIM BOIIPOC HEOOXOAMMO OIIPENEAUTHCS C ITOHS-
THSMU CTPOTOCTH U HaAEXKHOCTH.

OOBIYHO, TOBOPSI O CTPOTOCTH AOKA3aTeABCTBA B MaTeMaTHKE, UMEIOT B BHIY
€ro KOHEYHOCTbh, 3aBEPIIEHHOCTb. HO KpoMe 3TOro IpearosararoT HasAHdHe U Ta-
KOT'O €I0 CBOHMCTBA KaK 2epMemuuHOCMb.

«YTBepKAas, YTO IIPUBEIEHHOE BBIIIE [I0KA3aTEABCTBO CTPOTO, — IIHIIET
B. 4. [lepMHUHOB, — MBI IIPEAIIOAATAEM, IIPEKIE BCETO, YTO OHO BBIBEAEHO U3 OIIpe-
JIEAEHHOTO KOHEYHOI'O YHCAA YTBEPKAEHUM K He HCIIOAB3yeT HHUKaKOM nHpopma-
LIMH, BBIXOAMAINEH 3a MPEeAeAbl 9TUX yTBepKAeHHi. CTporoe HOKa3aTeAbCTBO, Ta-
KHUM 00pa3oM, 3TO AOKA3aTEAbCTBO U3 KOHEYHOIO YHCAA SIBHBIX YTBEPKACHUN H
TrepMETHYHOE I10 OTHOIIEHHIO K HHUM, TO €CTh HE HCIIOAB3YIOIllee HUKaKOH HHMOP-
Mallu{, KpoMe TOM, KoTopas B HHUX comep:kuTrcsa. OG0CHOBAThH CTPOrOCTh MaTeMa-
THYECKOTO [I0KAa3aTeAbCTBA — 9TO 3HAYHT, IIPEXKIe BCEro, 000CHOBATH €ro repMe-
THYHOCTD 110 OTHOIIEHHIO K HEKOTOPOMY AaHHOMY MHOXKECTBY ITOCBIAOK»2.

VHBIMH CAOBaMH, '€pMETHYHOCTH JOKA3aTEABCTBA OIIPENEASIETCS OTCYTCTBH-
€M B HEM KaKHX-AHOO HESIBHBIX IIPEAIIOCHIAOK, TO €CThb TAKHUX IIPEAIIOCHIAOK, KOTO-
pble He OTOBOPEHBI YCAOBUSIMH, HE IIPEACTABACHBI B HEM SIBHBIM 00pa3oM.

OnHAKO KOHEYHOCTb U T€PMETHIHOCTD JOKA3aTEABCTBA HE SIBASIETCSI B ITIOAHOM
Mepe OCHOBAHHEM [AS TOTO, YTOOBI CUUTATH €ro abCOAIOTHO CTPOTHM. [Iast Takoi
OLICHKH HeoO0XOoOuMa eIlle U YBEPEHHOCTHb B TOM, YTO HCIIOAB3yEMbIE B OKA3aTEAb-
CTBe AOTHYECKHE CPEICTBa TakKe abCOAIOTHO HaleKHbI. Ho U 9To ellle He Bce.

BrioaHe BO3MOXKHa CHUTyallysd, KOTZa U3 OAHOU M TOH K€ CHCTEMbl aKCHOM C
IIOMOIIIBIO0 OJHOTO U TOTO K€ AOTHYECKOro alrapara U OJHOIO M TOro Ke criocoba
I0Ka3aTeAbCTBA TOKA3bIBAIOTCS [BA IIPOTHBOIIOAOXKHBIX APYT APYLY YTBEPIKAECHHUSI.
B 3TOM cAyuae TOBOPSIT O IPOTHBOPEYUBOCTH CHCTEMbI aKCHOM, YTO, €CTECTBEHHO,
BBI3BIBAET BOIIPOC 06 OAHO3HAYHOCTH LOKA3ATEABCTBA.

TakuM o00pa3oM, IIpobAeMa CTPOTOCTH MAaTeMAaTHUYECKOIO MIOKa3aTeABCTBA
OKa3bIBAETCS TPHEIHHOM, TO €CTh BKAIOYAmIled B cebs mpobaeMy 0O60CHOBaHUS
€ro repMEeTHYHOCTH, IIPOOAEMYy HAIEKHOCTH AOTHYECKOTO HHCTPYMEHTAPHS, HC-

! Cwm., manpumep: . Jlakatoc. JlokasatenscTBa u onpoBepikenns. Kax rokassisaiores TeopeMsr. — M.,1967.
2B. 4. TlepmunoB. Pa3BuTre npeACTaBIeHNH 0 HAIGKHOCTH MATEMAaTHYECKOTO 0Ka3aTenbeTa. — M., 2004. — C. 5-6.
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II0AB3YEMOI'O B JOKa3aTEeABCTBE, & TaKKe IIPobAeMy OOOCHOBAHHS HEIIPOTHBOpPE-
YHUBOCTHU CHUCTEMBI IIOCBIAOK, B KOTOPOM HCHOAB3yeTCS JaHHOE [0Ka3aTeABCTBO!.

Teneps, 4TO KacaeTcsd Ha[eXKHOCTH MaTeMaTH4YeCKOTo AoKaszaTeAbcTBa. Ha-
[IE?KHOE J0KAa3aTeAbCTBO (HEPEKO €ro Ha3bIBAIOT 3asepuleHHbiM) — 3TO JoKasa-
TEABCTBO, KOTOPOE He MOKET OBbITH OIIPOBEPTHYTO C IIOMOIIBI0 KOHTPIIPHUMEPOB.

«KOHTPIIPpUMEDPEI — MHIIET 10 3TOMy IToBoAy M. KaaiiH, — IIOAPEIBAIOT CTaphble
J0Ka3aTeAbCTBAa, AWUIIAd UX CHABL JloKasaTeAbCTBa IepecMarpuBaiorcd ...2. OHH
MOTYT OBITH OTOPOIIEHBI KaK HECOCTOATEABHBIE, & Ha HMX MECTO IIPHUXOASAT COBEP-
IIEHHO HOBBIE, OTAWYHBIE II0 CBOEM OCHOBHOM Hee NOKa3aTeAbCTBA. A MOXKET
OBITH U TAK, YTO BOBHUKHYT KaKHe-TO HOBbIE BAPHAHTBI CTAPBIX JOKA3aTEABCTB.

HapmexxHocTh mOKasaTeAbCTBA HEPEOKO OIpeAeAsdeTcd U KaK ero odocmosep-
HOCMb, TIOHHMaeMasl KaK COOTBETCTBHE [IO0KA3aHHOIO YTBEPIKAEHHUS (aKTH4e-
CKOMY IIOAOXKEHHIO [eA B HEKOTOPOH BHYTPHMATEMATHYECKOH HAH (PHU3UIECKOH
peasbHOCTHS. O6a BapHaHTa TPAKTOBKH HAEKHOCTH SBAGIOTCS B3aWMO3aMeHse-
MBIMH.

W3 cka3zaHHOrO O CTPOTOCTH M HA[EKHOCTH MaTE€MAaTHIECKOI'O J0KAa3aTeAbCT-
Ba COBEPIIEHHO OYE€BHUAHO, UYTO BCIKOE CTPOTOE 0KA3aTEABCTBO SIBASETCS HAEXK-
HBIM, HO He AI0OOe Ha/leKHOe MaTeMaTHYeCKOe N0Ka3aTeAbCTBO IIPECTaBASIET CO-
Ooif crporoe mokKasaTeAbCTBO. Tak, HalpuMep, BCE€ T€OMETPHYECKHE J0Ka3aTeAb-
crBa y EBranna — HazexkHbl. Bce OHU «He NOABEPXKEHBI KOHTPIIPUMEPAM H IIOJ-
TBEPKAAIOTCH KaK KOPPEKTHBIE BO BCEX MTOCAEAYIOIIMX 00A€E CTPOTHX U3A0KEHHUAX
reOMETPHH, HO OHH, OYEBH/HO, HE ABASIOTCA CTPOTHMMH, IOCKOABKY YacTO OIHpa-
AVICBH Ha TIPEATIOCBIAKH, HE COAEPZKAIINeCs B OTOBOPEHHBIX YCAOBHAX» .

Takoe moAOXKEHHE IeA He TOABKO B reoMeTpuu EBkanpa. Mcropus maremaru-
KU IIPEeAoCTaBAdeT HaM Maccy IPHMEPOB A0Ka3aTeAbCTB, BEKAMH CUYHUTABIIUXCS
CTPOTUMH (ECTECTBEHHO, B IIOHHUMAHUH CTPOTOCTH JAf TOTO BPEMEHH), B KOTOPBIX
II0 IIPOILIECTBHU BPEMEHH II0CA€ Ooaee TAYOOKOro aHaan3a 0OHAPYKHUBAAUCH HESIB-
HBbIC ITPEAITIOCBIAKH.

WHBIMH cAOBaMH, TaKHe J0KA3aTEAbCTBA OKAa3bIBAAMCEH HET€PMETHYHBIMH, TO
€CTh HECTPOTHMH.

[Touemy ke MHOTHE HETre€pMETHYHbIE J0Ka3aTeAbCTBA IIPHHUMAIOTCA MaTeMa-
THKaMH 3a CTporue, repMeTu4dHble? CKOpee BCEro, 3TO HNPOHUCXOAUT B CHAY TOTO,
4TO TaKHe JO0KAa3aTeAbCTBA KaiKyTCs UM JOCTATOYHO yOeAUTEABHBIMU, HHTYUTHBHO
dcHbpIMUA. OIHAKO OYEBUIHOCTH, MHTYUTHBHAA SICHOCTb HE MOXKET CAY?KHUTBH AOTH-
YEeCKUM KPUTE€PHEM MPaBHABHOCTH TOTO MAM MHOTO MaTE€MaTH4YECKOTO pacCyxKie-
HHUAg.

W3 ckazaHHOrO BBITEKAET BBIBOJ O TOM, YTO IIPH aHAAH3E€ MaTeMaTHYECKOTO
[0Ka3aTeAbCTBa C TOYKU 3PEHHS €r0 CTPOTOCTH HEOOXOAHWMO YYUTBHIBATH HAAUYHE
B HEM KaK AOTHYECKHUX, TaK U HHTYHUTHBHBIX COCTABALIOIINX.

(ITpobaemMa COOTHOIIIEHUSI AOTHKH W HHTYHLHH B MaTE€MaTHKE — 3TO OCOObIi
BoIpoc. Ero Mpel paccMOTPHM HECKOABKO ITO3HEE.)

BosBparasgce K MaTeMaTHYe€CKOMY [I0Ka3aTeAbCTBY, HEOOXOIHMMO 3aMETHUTh,
YTO B MaTeMaTHKe COCEACTBYIOT [Ba CYILIECTBEHHBIM 00Pa30M OTAHYHBIX APYT OT
apyra gokasareabcTBa. OQHO M3 HUX HA3BIBAIOT COoOeprKamesibHbiM, a BTOPOE —
popmanbHBbIM.

! Tam xe. - C. 7.
2 M. Kuaiin. Maremaruka. Vrpara onpeneneHHoctu. — M., 1984. — C. 361.
3Cwm. B. . TlepmuHOB. PasButre npecTaBIeHNH 0 HAIGKHOCTH MAaTEMAaTHIECKOro Jloka3aTensera. — C. 13.
* B. 4. [epmunos. [puposa Matematiueckoro nosuarnus // GHocodHs MaTeMaTHKH U TeXHHUECKHX Hayk. 1071 06,
pex. mpod. C. A. JleGezena : yueGHoe nmocodue st By3os. — M., 2006. — C. 47.
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COBepIIIEHHO OYEBHU/IHO, YTO 3TO CBA3AHO C TEM, KaKas aKCHOMAaTHKa HCIIOAb-
3yeTcsl B TOM HAM MHOM CAydae. B caydae comepzKaTeAbHOTO IOKa3aTeAbCTBA HMMe-
IOT ZIEAO C PACCYKIEHHEM «OTHOCHUTEABHO MaTeMaTHYECKHX OOBEKTOB (ducea, pu-
Iyp, (PYHKIIMEH, onlepaliiii U T. II.), KOTOPOE OIHpaeTCs Ha OYEeBHIAHBIE UAWU JAHHBIE
B OIIPEIEACHHU CBOMCTBA 3THUX OOBEKTOB U IIPOTEKAET B PAMKaX OOBIYHOM AOTHKH
HaAy4YHOT'O PaCCyKIAeHUs !

Hukakux ocobbIx TpebGoBaHUM IIPU 9TOM K J0KA3aTEABCTBY HE IIPEIbIBASIET-
cs. I'aaBHOE — 4TOOBI OHO OBIAO TOCTATOYHO OYEBHIHBIM, SICHBIM H yO€IHUTEABHBIM.
Hcnoas3yeMass B MOKa3aTEABHOM DPACCYXKACHHUHM TPaAUIIMOHHAs AOTHKAa C €e IIpa-
BHAAQMHU BBIBOJA W OCHOBHBIMU AOTHYECKHMH 3aKOHAMH HE IIOABEPraeTcsi COMHe-
HHIO.

B caygae dopMasbHOTO [0Ka3aTeAbCTBA AeA0 obcTouT mHade. K TakoMmy mo-
Ka3aTEeAbCTBY IIPEABABAGIOTCA oOcobble TpebGoBauHusg. OHO [O0AKHO OBITH, BO-
IIePBbIX, TAKUM, YTOOBI B HEM BIIOAHE OTYETAMBO OBIAH IIPEACTABACHBI HE TOABKO
BCE €r0 COCTaBASIOIIHE CO BCEMH MX AOTHYECKUMHU CBS3SIMH U IIPaBHAAMHU BBIBOAA,
TO €CTh KasKABIH IIar JOKa3aTeAbCTBA, HO U OCHOBAHHUS KaxK/IOH M3 ITOCHIAOK.

B camoMm ob1riem caydae popMasbHOE MOKA3aTeAbBCTBO IIPEACTaeT KakK HeKas
IIOCAEOBATEABHOCTb (POPMyA B (POPMaAM30BAHHOM TEOPHH, KazKaas U3 KOTOPBIX
MOZKeT ObITH aKCHOMOI HAU (POPMYyAO#i, BRIBOAUMOU U3 aKCHOM IIOCPEICTBOM [I0-
IIyCTUMBIX B JaHHOM TEOPUH IIpaBHA BEIBOAAZ.

Baxkneiiinas oCOOEHHOCTL TAaKOrO [JOKA3aTEALCTBA — €ro0 HE3aBHUCHUMOCTHL OT
IPUPOAbI OOBEKTOB PACCYKAEHHSI, OOBEKTAMH PAaCCyXKIEHHS 30eCh SBATIOTCS
TOABKO (POPMYABI, KOTOPBIE KOHCTPYHPYIOTCA Ha OCHOBE 3aJaHHBIX IpaBuA. [lo-
HATHO, YTO YHMCAO IIAroB B (pOPMaAbHOM [JOKa3aTE€ABCTBE, C IIOMOIIBIO KOTOPBIX
JOKa3bIBa€TCd HEKOTOpas TeopeMa, KOTopasd SIBASETCH HocAefdHel (popMyaoit mo-
Ka3aTeABHOI'O PAaCCYKAEHHsI, OKa3bIBA€TCsI KOHEYHBIM. Bce 3TO BMecTe B3ATOE U
JaeT BO3MOXKHOCTB JOCTATOYHO IIPOCTO yOEAUTBHCH B IE€PMETHYHOCTU IIPEACTaB-
A€HHOTO J1I0Ka3aTeAbCTBA.

[IpobaeMa HaZEKHOCTH MaTEMAaTHYECKOTO I0Ka3aTeAbCTBa OCOGEHHO OCTPO
IposiBAsieT cebsl CerofHsl B CBS3U C pa3paboTKOM GOABIINX MEKAYHAPOIHBIX IIPO-
€KTOB II0 CO3[aHHIO TaK Ha3bIBAEMBIX CHCTEM HCKyCCTBEHHOTrO HMHTeAreKTa. C 110-
MOIIBIO TAaKUX CHCTEM, KaK II0AAraeT POCCHHCKHUHE MaTeMaTHK A. 3eHKHH, BO3-
MOXKHa aBTOMATH3aIlHs «BCETO IIPOIlecca MaTEeMaTHYeCKOTO IIO3HAHWUSA Ha OCHOBE
aBTOMAaTHYECKOI'0 JOKa3aTEeAbCTBa TeopeM, (POpMaAbHOH BepH(HUKAIIUH MaTeMa-
TUYECKHUX MOJEAEH CAOKHBIX CHCTEM, MaTeMaTH4YeCKOH IOAMEPKKH IIPOLIECCOB
IIPUHSATUA PElIeHul, IIpeXk e BCEro, B BOEHHO# 00AaCTH, B KOCMHYECKHX HCCAEI0-
BaHUAX, B SePHOH (PHU3HKE U T. II.»3.

Ho Tak KakK TaKOro poja CHCTEMBI OIHPAOTCA Ha HCYHCAEHHE IIPEeIUKAaTOB,
TO NPH HAAHUYHH AEe(PEKTOB B OTOM HCYHCACHHUH BIIOAHE BO3MOXKHBI OIIHOKH B
OLIEHKE JOCTOBEPHOCTH MaTEeMAaTHYECKHX MOJAEAEH CAOXKHBIX CHCTEM. OTO OBbIAO
II0Ka3aHo, HalIpUMeEpP, B OHOH u3 pabot A. 3eHKHHA. B Hel OH HHIIleT, 4TO «B He-
KOTOPBIX CAydYasix IpUBeflecHHe (DOPMyA K CKOAEMOBCKOH IIpefBapeHHOH dopme
IIPUBOAUT K (PaTaAbHOMY HCKa’KE€HHIO CEMaHTHKU UX COAEPIKATEABHBIX HHTEPIIPe-
TalMi — MaTeEMaTUIEeCKUX MOJEACH PeasbHBIX OOBEKTOB», H YTO «HEydYeT yKas3aH-
HBIX /1e(DEKTOB HCYHUCACHUS IIPEANKATOB B paMKax MM-cucrem BepudHKanum Ma-

IB. 4. Ilepmunos. Pa3Butue npencrasieHuil 0 HaJEKHOCTH MaTEMAaTHIECKOTO JoKazarenbeTsa. — C. 15.
2
Tam xe. — C. 16.

3 A. A. 3enxun. O HEKOTOPHIX CEMAHTHUECKUX J1eEKTaX B JOTHKE HHTEIIEKTYabHBIX cHcTeM // JleBsiTas HAMOHATL-
Hasi KOH(QEPEHINS 10 HCKYCCTBEHHOMY MHTEIUIEKTY C MEKILyHapoaHbM yaactreMm (KM — 2004), Cexims 3. ITpaso-
MO00HbIE PacCysKJICHHUs U HeKIaccuyeckue Toruku. — Teps, Poccus, 2004. Tpymst kondepenuun. — T. 1. — C. 271,
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TEeMATUIECKUX MOJEAENM CAOXKHBIX CHCTEM MOXKET IIPUBECTH K HEIIPEACKA3YEMBIM U
HEXEAATEABHBIM (KATaCTPO(PUIUECKUM) ITOCAEACTBUAM B IIPOLIECCE DKCIAyaTAIlUU
COOTBETCTBYIOIIINX PEAABHBIX 0O'BEKTOB»!.

I[Io ero MHEHMIO, OCHOBHBIM MCTOYHHMKOM TAKHX HCKAXKEHUI SBASIOTCS TEO-
PEMBI aKCHOMATHYECKON TEOPHUU MHOKECTB, «B KOTOPBIX I10 T€EM HMAH UHBIM IIPHU-
YHHAM OTCYTCTBYET SIBHas (POPMYAHMPOBKA HEOOXOMHUMBIX YCAOBHU HUX TOKA3aTEAb-
crBa. C popMasbHOM TOYKU 3PEHHS TAKHUE TEOPEMbl HEOIIPOBEPIKUMBI, OIHAKO,
IIPY BOCCTAHOBAEHHUN HEOOXOMMMBIX YCAOBHUM TaKHUe TEOPEMBI CTAHOBSITCS AHOO
AOKHBIMH, AN00 HEIOKA3YEeMbIMH»2.

Curyanusi, CBsI3aHHAsI C OIPENEAEHHBIM HEIOBEPHUEM K MAaTEMaTHYECKOMY
JI0OKa3aTeAbCTBY, BO MHOTOM O0yCAOBAEHA €IIle M TE€M, YTO HE CYILIECTBYET €IWHCT-
BEHHOI'O KPUTEPHUS OLIEHKU HOKA3aTEABCTBA, KOTOPBINM HE 3aBUCEA ObI HU OT BpE-
MEHH, HH OT YCAOBHH, HH OT TOTO YTO CAEAyeT [0Ka3aTbh, HU TeM boaee — OT cyOn-
E€KTHUBHBIX YCTAHOBOK U IIPEAIIOYTEHUM TeX, KTO HCIIOAB3YeT TO MAM HMHOEe [10Ka3a-
TeAbCTBO. 10 CyTH meaa, «... COBpEMEHHbBIE COMHEHHSI B CTPOTOCTH MaTeMaTHde-
CKOT'O0 [0Ka3aTeAbCTBa, — MUIIET B CBA3U ¢ 3TUM B. 4. [lepMHHOB, — €CTh ... CO-
MHEHUS B IIPABHUABHOCTH TPAAUILIMOHHON METOIOAOTHH IIPUMEHEHUS MATEMATHKH,
B HAJEXKHOCTH €€ KAaK OJHOTO U3 CPE/CTB UCCAEIOBAHUS IIPUPOIALI?3.

BwmecTte ¢ TeMm, caenyeT cKasaTh, YTO, HECMOTPS Ha KPUTHYECKOE OTHOIIEHHE
K [JOKA3aTeAbCTBY B MaTeMaTHKe, KOTOPOE CYIIECTBYET CETOMHs, OHO IIPOIOAIKAET
IIIPOKO U 9(PDEKTUBHO UCIIOAB30BATECH HE TOABKO BHYTPH €€ CaMoM, HO U B APY-
THUX OTPACASIX 3HAHUS.

Terepp obpaTuMcsl K AeAYKTUBHOMY BBIBOAY. [lelyKTHUBHBIN BBIBOI, A€Ka-
i B OCHOBE MATEMATHUYECKOTO MOKA3aTEABCTBA, CaM MOXKET 0a3upoBaThCS Ha
KCIIOAB30BAHUH aKCHOMATUYECKOIO HAW KOHCTPYKTHBHOIO MeTOmoB. Heocropu-
MBIM MPHOPUTET B MATEMATHYECKOM II03HAHUU IIPUHANAEXKUT IIEPBOMY U3 HUX.
Arxcuomamuueckuli mMemoo 3apoxkKaaeTcd B aHTUYHOH MaTeMaTHKe U IIoAydaeT
CBO€ pallMOHaABHOE BhIpaxkeHHe B «Havasax» EBrkanna.

OpnHOM U3 (PyHAaMEHTAaABHBIX OCOOEHHOCTEM 3TOr0 METOMA SIBASIETCSI IIPOLIECC
CO3[MAaHUSI C IIOMOIIBIO TIIATEABHO BBICTPOEHHBIX YHCTO AOTHYECKHX apryMeHTOB
LENOYKHU YTBEPIKIAEHUM, B KOTOPOM KayKIO€ IIOCAEYIOIIEe 3BEHO COEIUHEHO C
npenpiayinuMu. M3 3TOro CAemyeT, 4TO B AIODOM TAKOTO poAa IEMNOYKE [I0AIKHO
OBITH HAYAAO — CAMOE IIEPBOE 3BEHO, UCTUHHOCTH KOTOPOTO HE BBI3BLIBAET COMHE-
Huil. TaKUM 3BEHOM U CTAHOBSITCS AKCUOMBL.

HNMenHO B cucreMe EBKAMZA «y2Ke MOCTATOYHO YETKO IIPOBEZCHA Hed ITOAY-
YeHUs BCEro OCHOBHOTO COAEP:KaHHUS I'€OMETPHUYECKOM TEOPHH YHCTO AEIyKTHB-
HBIM IIyTEM, U3 HEKOTOPOTO, OTHOCUTEABHO HEOOABIIIOTO YHCAA YTBEPXKIACHUN — aK-
CHOM, UCTHHHOCTb KOTOPBIX IIPEACTABASIAACH HATASIHO odeBUAHOM?. Caemyer 3a-
METUTH, YTO OTH AKCHOMBI OBIAM (IIPUBSI38HBI» K PEAABHBIM IIPOCTPAHCTBEHHBIM
00BEKTAM U OTHOILIEHUSIM MEKIY HUMH, KOTOPbIE YEAOBEK IIPAKTUYECKU OCBAWUBAA
Ha OPOTSKEHUH MHOTHX BEKOB. Takoe II0AOKEHUE HeA 00YCAOBAMBAAO H3HAYAADL-
HOE COOTBETCTBHE aOCTPAKTHBIX IIOHATHUH U aKCHOM MaTeMaTHKH BIIOAHE OIIpe/e-
AE€HHOMY COZEpPXKaHHIO, [I03TOMY B JaAbHEUIIIEM 3TOT METOJ CTaAH Ha3bIBaTb CO-
deprkamesnbHbIM AKCUOMAMUUECKUM MEemoOoM.

CoGCTBEHHO QOKA3aTEABCTBO B 3TOT IIEPHUOM PA3BUTHUS MaTEMaTHKH B OOAB-
LIMHCTBE CBOEM CTPOMAUWCH TaK, YTO KaxkKaas paHee JOKA3aHHAs TeopeMa CTaHO-

! Tam xe. A. A. 3eHKHH.
2 Tam sxe.
®B. 4. TlepmuHoB. PasBuTHe NpeACTaBICHNI 0 HAGKHOCTH MATEMAaTHYECKOTO J0KasaTenbeTa. — C.4.
4 o . .
T1. C. HoBukoB. AkcromaTnyeckuii MeTox // MaremMaTn4yecknii SHUMKIIONeMYecKuii cioBaps. — M., 1988. — C. 45.
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BHAACh apTYMEHTOM B JOKa3aTEABCTBE TOH HAW MHOM HOBOH TeopeMsbl. MHade ro-
BOpsI, B 3TOT IIEPHOJ, IpeobAaanaso IpsiMOe 10Ka3aTEeABCTBO. XOTHA U3 UCTOPHUH Ma-
TEMaTHKH HM3BECTHO, YTO caM EBKAWA AOCTATOYHO YaCTO ITOAB30BAACH U TaKHUM
KOCBEHHBIM [JOKa3aTEeABCTBOM, KaK allarorudecKoe QOKAa3aTeAbCTBO HAM OKa3a-
TEABCTBO «OT IIPOTHUBHOTO», IIPEKPACHBIM IIPUMEPOM KOTOPOTO MOXKET CAYKHUTbH [10-
Ka3aTeAbCTBO TOTO, 4TO V2 — He PalMOHAABHOE YHCAO, TO €CTh, UTO OHO HEIPEes-
CTaBHMO B BHE APOOU p/q, Te p U q — LieAble YHCAA.

Briaote o XIX B. IPUHIUIIBI COAEPKATEABHOI'O aKCHOMAaTUYE€CKOTO METOaa,
Ha KOTOPBIE OIIMparach aHTHYHAs MaTeMaTHKa, OCTAaBAaAHCh II0 CYLIECTBY HEH3-
MEHHBIMH, a CaM 3TOT MeToJ, 3(p(heKTUBHO HCIIOAB30BAACS HE TOABKO B MaTeMaTH-
Ke, HO ¥ APYTuX obaacTax Hay4dHOro no3HaHus. Cozmanne Aob6adueBCKUM HEEBKAU-
J0BOM TeOMETPHUH II0Ka3aA0 OTPAHHYEHHOCTHL COAEPIKATEAbHOH aKCHOMAaTHKHU U
IIPUBEAO K BO3HUKHOBEHUIO (hopmanvHol axcuomamuru (Faapbepr).

B xopor1iio u3BecTHo# pabore «OcHOBaHUsS reomeTpuu» ['HaprbGepTa Bce OCHOB-
Hble OOBEKTHI U OTHOILIEHHS 3a7aioTcd (POPMaAbHO, OHH He CBA3aHBI C KaKHMH-
AM0O OIIpEeNEeACHHBIMH PEaAbHBIMH OOBEKTaMH, OHH HE HMEIOT COAEPXKaTEABHOIO
cmbIcaa. To Ke camoe OTHOCHTCS W K (DOPMyAHpPYyeMbBIM ['MABOEPTOM akCHOMaM:
OHU IIPEACTABASIOT AWIIL HESIBHbBIE OIIPEIEACHHUS OCHOBHBIX OOBEKTOB MU CBSI3BI-
BaIOIIUX HUX MEXKAY COOO0M OTHOIIEHUU. [JpyrUMH CAOBaMH, aKCHOMBI 3[IeCh HE SIB-
AAdIOTCA CaMOOYEBHUIHBIMH HMCTHHaAMM, KaK B aHTUYIHOM MaTEeMaTHKE, OHH HE CBd-
3aHbl C KAKUMH-AHOO0 pe3yAbTaTaMM IPAKTHYECKOHM NEITEABHOCTH YEAOBEKa, OHH
BCETO AUIIb (DOPMaAbHBIE ITPEIAOKEHHS.

ITo cytu neaa, I'mapbepToM Oblaa IpenaoKeHa HOBAs KOHIIETIINSA aKCHOMATH-
4EeCKOTO METOAa, OCHOBHAs Hfesl KOTOPOU CBOAMAAChH K TOMY, YTO BCE ITPEIAOIKE-
HUS MaTEeMaTHKH, B TOM YHCA€ U 3aKOHBI AOTHKH, 3aIllMCHIBAAMCH IIPU ITOMOIIH
0cob0li CHMBOAMKH B BHAE (DOPMyA Ha OCHOBE HEKOTOPBIX IIPABHA U 0€3 HCIIOAB-
30BaHHs CAOB OOBIZEHHOTO s3bIKa. [IpH 3TOM IIPOIIECC AOTMYECKOI'O BHIBOAA 3aMe-
HSIACS «MAHHUIIYASIIUSIMH C TAKOTO poza (DOPMyAaMH IIO0 TOYHO U SICHO YKa3aHHBIM
IIpaBHAaM», B COOTBETCTBHUU C KOTOPBIMU M3 HMCXOAHBIX (DOPMyA MEXaHUYECKH II0-
Ay4YalOT HOBBIE (DOPMYABI, KOTOPBIE, B CBOIO OYEPEb, CTAHOBATCS OCHOBOH JAS II0O-
AYYEHUS OPYTHUX HOBBIX (hopMyAl.

Huade roBops, Arobasg popMasbHas aKCHOMaTH4YecKas CHCTeMa XapaKTepH-
3yeTcsl TeM, YTO B HEH HMMeIoTcd: 1) IOHMMaHHWe CHCTEMbI aKCHOM KaK COBOKYITHO-
CTH HMMIIAMLIMTHBIX OIIPEAEACHHN HCXOMAHBIX TEPMHUHOB, KOTOPBIE BMECTE C €€ HC-
XOMHBIMHU IIPEIAOKEHHUSIMHU TOAXKHBI OBITh TOYHO IIEPEYHUCAEHBI; 2) CTPOTHE IIPaBHU-
Aa OIIPENEACHHA BCEX OCTAABHBIX TEPMHHOB, HA OCHOBE KOTOPBIX OHU BBOAATCH B
cucteMy; 3) IOHHMaHHe TOTO, YTO IIPEeAMET ITOH CHCTEMBI — AIOOble ee HHTepIIpe-
TaIllMH U YTO IIPOIIECC MHTEPIPETAIIUH CHCTEMBI OTAEACH OT IIPOIecca €€ IT0CTPoe-
Hus; 4) YeTKre (POPMYAHUPOBKH TPeOOBAHUM HEIIPOTHBOPEUYUBOCTH, IOAHOTHI, Pas-
PEIINMOCTH M HE3aBHCHMOCTH aKCHOM, a TaKxXKe JOKa3aTEeAbCTBa MX BBIITOAHHMO-
CTH B OIIPEIEACHHBIX aKCHOMAaTHYECKHX CHUCTEMaxX C IIOMOILBI0 MOJEANPOBAHUAZ.

JlasbHeHIIe NCCAEIOBAHUA (DOPMAABHBIX aKCHOMATHYECKUX CHUCTEM II0Ka3a-
AW, 9TO uaes I'mabbepra, cBa3aHHAas C HAAEKIOM IIOCTPOEHUS KAACCHYECKOM Ma-
TEMATHKH Ha OCHOBE q)OpMaAbHOﬁ AKCHOMAaTHUKH, B IIPHUHIUIIE HEBBIIIOAHHMA.
Teopems! I'emeas 0 HEIIOAHOTE HEIPOTHBOPEYHUBOH (POPMAaAABHOH apHU(PMETHKH U
HEBO3MOXKHOCTH [OKa3aTEeAbCTBA HENPOTHBOPEYHBOCTH (POPMAABHOH CHCTEMBI
cpencrBaMu, (DOPMaAU3yeMBIMH B CAMOM 9TOH cHcTeMe, YOeOUTEeABHO IT0OKa3aAHu

L Cm.: AL JI. Anexcannpo. OcHoBanus reoverpui. — M. 1987, — C. 265,
2 Cm.: B. H. CagoBekuii. AKCHOMATHYECKHI METOST MOCTPOEHHUsI HAYYHOTO 3HaHust / Duocodckue BOmpockl CoBpe-
MEHHO# (popmainbHOit oruku. — M., 1962. — C. 222.
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CYIIIECTBEHHYIO OTPaHHYEHHOCTb IIporpaMMmbl ['mapbepra. Tem He MeHee, 3TO He
CHHZKAET 3aCAyT B €ro CTPeMAEHHH (POPMaAHU30BaTh MaTeMaTHKy. TeM Goaee 3TO
HE CHUXKAET B IIEAOM JOCTOHMHCTB (DOPMaAbHOTO aKCHOMATHIECKOTO METOAA.

B coBpeMeHHON MaTeMaTHKe aKCHOMAaTHYECKHH METOJ yKe He SIBAFEeTCS MI0-
MUHHpyomMM. Ero mHTerpaTuBHAsg PoAb, 0 KOTOPOo# roBopuau Bypbaku, otMeyad,
YTO aKCHUOMAaTUYEeCKHH METOA YYUT HaXOOUTH, U3BACKATH U HCCA€CIOBATH OGLT_(I/IC
HUEeH, KOTOPbIe CKPBIBAIOTCS 3a CIIEIU(PUYECKUMHU AETAAIMH TOH AW MHOH MaTte-
MaTHU4YE€CKOH TeopHuHu!, IIOCTEIIEHHO CHUXKAaeTCH.

CBHIETEABCTBOM 3TOMY SBASIOTCH HHTETPATHBHBIE IIPOIIECCHI, HAYIIHE ITOL
BO3AEHCTBHEM HHBIX METOMOB U IOHSTHH (IIOHSTHE CTPAHHOrO aTTPaKTopa, UAEH
HECTaHIAPTHOTO aHaAW3a), BO3HHUKIIINX COBCEM HEIaBHO TEOPHH (TeopHus KaTacT-
pod, CTPYyKTYypHOE IIpOorpaMMHpPOBaHHuE U ApyrHe). B MaTeMaTHKe HaOHUPAIOT CHAY
TEHACHIIWMY, HE YKAQABIBAIOIIHECA B pPaMKH aKCHOMAaTHYECKOMN I1apagurMel, XOTd
6e3 ImpUMEeHEHHsI aKCHOMAaTHYECKOIO0 MeTOo/a COBpPEMeHHas MaTeMaTHKa BCe Ke
HEMBICAUMA?.

KoHcmpyrkmugHulil UAU eeHemuuecKuli mMemoo, UCIIOAB3YEMBIH B MaTeMaTH4de-
CKOM J[OKa3aTeABCTBE, OITMPAETCHd Ha M0 KOHCTPYKTHBHOTO IIPOIIECCA, PE3yAb-
TaTOM KOTOPOT'O SBASETCS OOBEKT, OMWHAKOBBIHA C 00BEKTOM A, Ha3bIBAEMBIH IIO-
cTpoeHneM oobeKkTa A. IIpocTeHUIIINM IPUMEPOM KOHCTPYKTHBHBIX OOBEKTOB MOTYT
CAYXKHUTBH CAOBa B (DHKCHPOBaHHOM aadaBute (Habope 3A€MEHTAPHBIX 3HAKOB —
OyKB), IIPOIIECC ITIOCTPOEHHS KOTOPBIX IIPEeACTaBAseT co00ii BBIIIHCHIBAHHE KaXKI0-
IO M3 3THUX CAOB OyKBa 3a OyKBOH. HaCTHBIM CAydaeM TAaKHX CAOB SIBATIOTCS HATY-
pasbHBIEe 4HCAQ, TToAydaeMble u3 aadaBura {0, 1} Kak caoBa, HAYWHAIOIIHECH C Hy-
ASI M1 HE CcofiepzKalllie APYTHUX €ro BXOXKAEHUM, MAM pallMOHAABHBIE YHCAAQ, IIOCTPO-
eHHble KaK cAoBa u3 aadasura {0, 1,-, /}, tme “-“— 3HaK BRIYUTAHUA, a “/” —
3HAK ApPoOH.

KOHCTPYKTUBHBIM METOZ BMECTE C IOHSITHSIMH aOCTPaKILM{ IIOTEHIIHAABHOM
OCYIIIECTBUMOCTH, a0CTPAaKIIMK OTOXKIECTBAEHHS, PEKYPCUBHOI (PYyHKIIUH, HOP-
MaABHOTO aAropudmMa, KOHCTPYKTUBHOH IIOCA€I0BATEABHOCTH M APYTHE CTaA OC-
HOBOI BO3HMKHOBEHHH M PA3BHUTHUS TAKOM CaMOCTOATEABHOI BETBH MaTeMaTH4de-
CKOM HayKH, KaK KOHCTPYKTHBHad Maremarwnkal. KoHCTpyKTHBHas MaTeMaTHKa
HMeEEeT CAEAYIOIIHEe OCOOEHHOCTH:

- OHa OIHpaeTcsd Ha CBOIO COOCTBEHHYIO — KOHCTPYKTHUBHYIO — AOTHKY, KO-
TOpasg OTAMYAETCsI OT KAACCHYECKOM MaTeMaTHYeCKOM AOTHKH T€M, UTO B Hell, Kak
U B UHTYHUIIMOHHUCTCKOH AOTHKE, OTBEPraroTCs 3aKOHBI MCKAIOYEHHOTO TPETHEr0 H
JBOMHOIO OTPULIAHUS;

- B HEH CYHTAETCH, YTO BBIBOJAMMOCTE (POPMYABI «( V Y» IIPEAIIOAATAET BBI-
BOAUMOCTb (DOPMYABI «(» HAH (POPMYABI «\y», & BBIBOAHUMOCTB (POPMYABI JX ¢(X) —
BBIBOAUMOCTb «((t)» 1AsT KAKOTO-AMO0 KOHKPETHOTO TepMa BHuA t.

- B Hel IpUHHUMaeTcs Te3uC Yepua, COrAaCHO KOTOPOMY BCHKAsd BBIYHUCAHU-
Mas B UHTYUTHUBHOM CMbICA€ (DYHKIIMS CIUTAETCS PEKYPCHUBHOM.

B HacrosIlee BpeMsd YCIENIIHO pa3pabaThIBAIOTCS KOHCTPYKTHBHBIE TEOPHH
(bYyHKIIMOHAABHOTO aHaAn3a, AU(PMEPEHIINPOBAHNA ¥ HHTETPHPOBAHUA, METPHUIe-
CKHX IIPOCTPAHCTB U APYTHUX Pa3eAOB KOHCTPYKTUBHOH MaTeMaTHUKH.

LCm.:H. Bypbaku. Ogepku no ucropun matemaTuku. — M., 1963. — C. 248.

Cwm.: A. A. KacesiH. Matemarndeckuii MeToa: pobiema HaydHoro craryca. — Kyit6simes, 1990. — C. 38-39.
3Cwm., Hanpumep: A. A. Mapkos, H. M. Haropweiit. Teopust anropugmos. — M., 1984; H. A. Illanun. O KOHCTPYKTHB-
HOM MOHUMAHUK MaTemMaTnyeckux cysxkaennii / Tpyast Marem. Uu-ta AH CCCP. — M., 1952. - T. 52. - C. 226-311;
MatemaTHdecKuii SHIMKIONeMYecKuii coBaps. — C. 284-287.
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Xopowro u3BeCcTeH B MaTeMaTHKe U Memol uHmepnpemayul, KOTopbli MHO-
rme MaTeMaTHUKH U (PHUAOCO(BI COBEPLIEHHO CHPAaBEOAHMBO CUYHUTAIOT OOHUM U3
HauboAee YCIIEIIHBIX METOJIOB B PELIEHHH 3a7lad COBEPIIEHCTBOBAHHS MaTeMaTH-
YeCcKHUX TeopH#l. [JocTaToyHO Ha3BaTb pa3paboTKy JlekapToM asrebpandecKoi
reoMeTpPHH, KOTopas caMa cTasa OCHOBaHHEM JAS BO3HHUKHOBEHHS HEEBKAUIOBBIX
1 MHOTOMEPHBIX F€OMETPHM.

Baskueline QOCTUKEHUsI 5TOTO METOMA CBS3aHBI C BO3MOXKHOCTBIO 0Ooaee
AETKOTO0 I0KAa3aTeABCTBA HEKOTOPOTrO yTBEPIKIACHUS (TEOPEeMBI) B CHCTEeMe ITOHATHH,
OTAMYHOM OT TOM, B KOTOPO#H OBIAO ITOAYYEHO (CPOPMYAHPOBAHO) 3TO YTBEPIKIE-
HUE.

Hurepnperanysa B MaTeMaTHKe — 9TO, IIPEXK/e BCETO, IIPOLEeAypa COIOCTaB-
A€HHUS BCEM HCXOMHBIM IIOHSTHAM M OTHOLIEHUAM HeKoTopod Teopum T Kakux-
AM00 MaTeMaTHYEeCKUX OOBEKTOB M OTHOIIEHHH MeXAy HUMH. [Ipu aToM camu 5Tu
00BEKTBI IBASIOTCS DAEMEHTAMM HEKOTOPOM MaTeMaTHYeCKOH CHCTEMbBI U MOTYT
paccmarpuBatbesd Teopuei Ti. B aToM cayuae roBopsar, 9TO 9Ta CHCTEMa MaTeMa-
TUYECKHUX OOBEKTOB IIpeACTaBAsieT coboil uHTepnperamnuio Treopun T B Teopun Ti.
Pe3yAbTaToM OpPOILlEeAypPbl UHTEPIIPETALIMH SIBASIETCSI TO, YTO AIOOOMY BBICKa3BbIBa-
Huio Teopun T HaligeTcs COOTBETCTBYIOIlee eMy BhICKa3bIiBaHue B Teopuu Ti. [Ipu
HCTUHHOCTHU B JAaHHOM HHTEpPIIpeTallMH BCEX akKCHoM Teopumu T 3Ty HHTepIpeTa-
IIUIO Ha3bIBAIOT NPasuibHoll.

[IpaBUABHBIE UHTEPIIPETAIIUN B MaTeMaTHKe MMEIOT OOABIIIOe 3HAYEHHE IIPU
YCTaHOBAE€HHUU HEIIPOTHBOPEYUBOCTU TEOPHH, a TaKKEe B PEIICHUM BOIIPOCa O He-
3aBHCHUMOCTH TOW HMAM MHOM CHCTEMbI aKCHOM. VMIMEHHO METOIOM HHTEPIIPETAIluU
OblAa [OKA3aHA, HAIMPUMEDP, HEMPOTHBOPEYUBOCTEL «BOOOPAXKAEMOM T'eOMETPUM»
AobGaueBCKOr0 OTHOCUTEABHO TeoMeTpun EBKAnA.

Y4uThIBas TO, YTO COBPEMEHHAad MaTeMaTHKa MOXKET pacCMaTpUBaTbCS KakK
dopmasbHasd Hayka, HEOOXOAMMO CKas3aTb M 00 MHTEpPIpeTanuu (popMasn30BaH-
HBIX TeopHH. B 3TOM caydyae HHTepIpeTanusd IIpefcTaeT KakK «3aJaHHe CMbBICAA
BBIPaKE€HHUH COOTBETCTBYIOIIEr0 (POPMAaAAM30BAHHOIO $3bIKA IIyTEM IIOCTPOEHHS
MOJIEAU»2,

E1ie ofHUM BazKHBIM METOZOM, KOTOPBIY IIMPOKO M YCIIEIIHO HCIIOAB3YETCS B
MaTeMaTHKe, IBASIETCs aHA102usl, baaromapsas KOTOPOH yCcTaHaBAUBAaeTCA OOIITHOCTD
caMbIX OTIHAAEHHBIX ee obAacTedl, 1 HEPEAKO CO3MAIOTCS ee 0000IIaiolie TEOPHH.
Anasorug B MaTeMaTUKE IOHUMAETCs dallle BCETO KaK HEKOTOPOE CXOACTBO MEK-
ay TEMHU HUAU UHBIMU 06’beKTaMI/I, KaK IIOAHasdd HUAMU JaCTHU4YHad UX I/I30MOpCbHOCTI>
HAW TOMOMOP(HOCTD, IIOAHOE HAW YaCTHYHOE COOTBETCTBHE CBOMCTB OOBEKTOB H
onepanuy Haz 3THMH CBOMCTBaMH, MHA4Ye rOBOPsd, KaK OIPENEACHHOE TOXKIECTBO
KaKUX-AN00 CHCTEM CBONCTB MaTEMATUYECKUX 0OBLEKTOB.

K OCHOBHBIM THUIIaM MaTeMAaTUYECKHX aHAAOTHH MOIKHO OTHECTU aHAAOTHUU
IpuMeHeHUs, 0000IIeHHs, CBI3HU UAW KOHTAKTAa, IIpeobpa3oBaHus, IIPEAEABHYIO U
TPHUBHUAABHYIO aHAAOTHHS.

AHanozusi npumeHeHUs TIPeICTaBAsIeT CO00 0 CYyTH [AeAa YMO3aKAIYEeHHE T10
aHAAOTHH, IT03BOALIOINEE IPUMEHATH ONHH U Te XKe MaTeMaTHYeCKHe CPeAcTBa K
Pa3AHMYHBIM II0 CBOe# IIPUpPOAE, HO MMEIIIUM [OCTATOYHO IAYOOKOe BHyTpPEHHee
CXO/ICTBO, CUCTeMaM OOBEKTOB. B 3TOM cAay4Yae OLHO W TO K€ ypaBHEHUE AU He-
KOTOpasi UX CUCTeMa SIBASIETCSI MHTePIIpeTaluell pa3Hoobpas3HbIX obAacTel mo Ka-

! Cm.: MaTeMaTHuecKuil SHIMKIIONEIHYeCKHi cioBapb. — M., 1988. — C. 242.

2 Tam sxe.

3 Cm. 06 s1OM noapobuee: E. A. bensies, H. A. Kucenesa, B. 4. Ilepmunos. HekoTopblie 0COOCHHOCTH Pa3BHTHS MaTe-
MaTuyeckoro 3Hanus. — M., 1975. — C. 28-43.
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KHM-TO OIIPEEACHHBIM XapaKTepHUCTHKaM. Tak, Hampumep, 3akKoH HpioToHa o
B3aMMOJAEHCTBUH ABYX TE€A U 3aKOH KyaoHa 0 B3aMMOAEHCTBHH ABYX 3AEKTPOCTA-
TUYECKHX 3aps/iax MOXKHO 3aIIHCATh C IIOMOIIBIO OMHOU U TOH Ke (POPMYABI, a Of-
Ha U Ta XKe cucreMa AUpdepPeHIIHAaAbHBIX YPAaBHEHHUH MOKET HCIIOAB30BAaThCS B
9AEKTPOAUHAMUKE, B THAPAaBAMKE U aTOMHOM (usuke. B camoii maTemMaTuke Ta-
KYI0 HHTEPIIPETAIINI0 HEPEIKO HA3bIBAIOT UHBAPUAHMOM. XOPOIIIO U3BECTHBI Ta-
KHe MHBapHAHTHI KaK aArebpbl Au, yHIaMeHTaAbHbIE IPYIIIbI, IIOAIIPOCTPAHCTBA
BEKTOPHBIX IIPOCTPAHCTB U T. II.

AHanozust 0606weHust BCTpedaeTcs B MaTeMaTHIeCKOM aHaAu3e U TeOMETPHH,
B TE€OPHUH (PYHKIIUH AEHCTBUTEABHOTO M KOMIIAEKCHOTO IIEPEMEHHOI0 U B TEOPHH
MHOXKECTB. XapaKTePHOM OCOOEHHOCTHIO aHAAOTHH OOOOIIEHHS SBASETCS TO, UTO
BTOPO¥ CpaBHHUBAEMBIHl 00BEKT KOHCTPYUPYETCS B CAMOM IIPOIIECCE aHAAOTHH Ha
OCHOBE YaCTHOTO CAydas (II€pBOTO CPpaBHHBaeMOro oobekTa). [IpuMepamMy Takoro
poza aHAAOTHH MOTYT CAYKHUTBH (DOPMYAHPOBKH H [I0KA3aTEABCTBA CBOUCTB (DYHK-
UH MHOTHUX IIE€PEMEHHBIX, HUCXOAd M3 (POPMYyAHMPOBOK H [0Ka3aTEABCTB CBOHCTB
byHKUIMHA OMHOM IIePEMEHHOM, pacCIIMpeHHe METPHYECKHUX IIPOCTPAHCTB [0 pPaB-
HOMEPHBIX IIPOCTPAHCTB, IIE€PEXOM OT AEHCTBUTEABHBIX YHCEA K KOMIIAEKCHBIM H
KBaTe€pPHHUOHaM U T. [I.

AHanozust c8s3U UNU KOHMAKMA COCTOUT B YCTAHOBAEGHHH CBS3U XOTS ObI Me-
Ky ABYMS PA3AWYHBIMHM CHCTEMaMH OOBEKTOB, KOTOPAasd BbIPAXKAETCS B YaCTUU-
HOM H3oMOpP(H3Me HAH YaCTHYHOM Ke roMomopduime. Takoro poma aHasorus
CYIIECTBYeT, HAIIpUMepP, MEKAYy HeCOOCTBEHHBIMH HHTETPAAAMH H YUCAOBBIMHU PsIi-
JaMM, YHCAOBBIMH U (PYHKIIMOHAABHBIMU TEAAMH, TEOpHUeH dYmncea WU Teopuei
dyHKIMi. OTa aHaAOTHs IT03BoAHMAA [leKapTy co3naThk (DyHAAMEHT HOBOH MaTeMma-
THYECKOH OTpaCAU — aATeOpaudecKoil reoMeTpUH, ITO34Hee Ha3BaHHOM AHMHEWHON
aare6poi.

AHanoeust npeobpaszoeaHull 3aKAIOHAETCs B YCTAHOBACHHUM COBIIQIAIOIIHX
CBOMCTB Yy HEKOTOPBIX CHCTEM MaTeMaTHYECKHX OOBEKTOB IIOCAE€ HX IIpeobpasoBa-
HHuA. OTOT THII aHAAOTHH IIMPOKO HCIOAB3YeTCH B PA3AMYHBIX 00AACTIAX MaTeMa-
THKH: KOH(OPHOE U IIPOEKTHBHOE OTOOPa’KeHWs B I'€OMETPHH, aBTOMOP(HBIE U
roMmeoMopdHbIe Ipeobpa3oBaHus B asredbpe u TOIIOAOTHH, B TEOPUH MHBapPHAHTOB
1 KOBapHUaHTOB H T. II.

CyTb npedenbHoll aHANI02UU COCTOUT B TOM, YTO OOBEKTOM CPaBHEHUS BBICTY-
IIaeT BO3HUKINAA B pPe3yAbTaTe IIPEAeAbHOTO IIpeo0pa3oBaHUS MaTeMaThdecKas
cucreMa, UMeIoIas CXOAHbIE CBOMCTBA C KAKUM-AHOO APYTHM OOBEKTOM MaTeMa-
THKH. OTa aHAAOTH MOXKET BO3HHUKHYTH: MEXKIY HEKOTOPHIM OOBEKTOM H €ro Ipe-
IEeABHBIM IIpeobpa3oBaHUEM (B TEOPHH IIPENEAOB [AS PSNOB, IIOCAEIOBATEABHO-
cTell MAM (PYHKIIME); MEXKAY ABYMS PA3AUYIHBIMH OOBEKTAMH IIOCAE IIPEIEABHOTO
npeoOpa3oBaHUdg KaxKI0TO U3 HUX ((PYHKIIHS U ee IPOU3BOAHAsI); HAKOHEL], MEeXKIY
00BEKTOM HE H3MEHEHHBIM, He NpeoOpa3oBaHHBIM M OOBEKTOM, HAJ KOTOPBIM
IIpesieAbHOE IIpeobpaszoBaHue COBEPIIEHO.

TpusuanvHas aHanozus IpeACTaBAsIeT coO0 IpUMeHEeHNe KaKOT0-AN00 OTHO-
ro ImpueMa, MeTo[a UAU IIPaBHAA K OOBEKTaM, KOTOPhIE UMEIOT JOCTATOYHO LIUPO-
KH€ CHCTEMBI OJIMHAKOBBIX CBOHCTB. OTa aHAAOTHUA IIPHUMEHSETCH dYallle BCEro K
OIHOPOMHBIM, & TAKXKE K CHMMETPHYHBIM 0ObEKTaM.

OneHuBasg B ILIEAOM POAb MaTeMaTHYECKOH aHAAOTHH OAS MaTeMaTHYeCKOIO
II03HAHUs, HEOOXOAMMO OTMETHTH, YTO OHA CIIOCOOCTBYET ITOAYYEHHIO HOBBIX pe-
3yABTATOB, a, KpoMe Toro, (hopMUpyeT oOpa3 MaTeMaTHKH KakK IIEAOCTHOI CHCTe-
MBI 3HAHUs, Ha[E¥KHO CBsa3blBasl €€ pa3AudHble obaacTh. Poab MaTeMaTHyYecKoM
aHAAOTHU HE CBOJUTCH AMIIb K PEIIEHHI0 COOCTBEHHO MaTeMaTHYeCKHUX 3aad,
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OHa caMa CAYKHUT OCHOBOH mad BecbMa d(P(PEKTUBHOIO U IITHPOKO HCIIOAB3YEMOTO
B PA3AMYHBIX 00AACTAX MTO3HAHUS Mmoo MAMEeMaAmuUUecKoz0 MOO0eaUpPO8aAHUSL.

B camoMm 0611leM TaaHe oA MaTEMaTHYECKOH MOMEABIO ITIOHUMAIOT «IIPUOAH-
JKEHHOE OIIHCAHHe KaKOro-AHOO KAacca SIBAEHHY BHEIIHETO MUpPA, BBIPAXKEHHOE C
IIOMOIIIBI0O MaTEeMaTHYeCKOH CHMBOAHUKK»!. MaTeMaTHYecKyl0 MOJEAb MOKHO
IIPEACTaBUTh U KAK MATEMaTHYECKYI0 CTPYKTYPY, OOBEKTHI M HUX OTHOIIEHUS KO-
TOPO#M MOIKHO HHTEPIIPETUPOBATEH PA3AUYHBIM 00pPa30M. SBASSICH KOAUYECTBEHHO-
CTPYKTYPHBIMHU 10 CBOEMY XapaKTEPy U CHUMBOAWYECKH-OIIEPATUBHBIMHU II0 CIIOCO-
Oy HpHUMEHEHHsS], COBPEMEHHBIE MATEMATHYECKHUE MOJEAU CIIOCOOHBI OIHCHIBATH
pasAMYHbIE 3aBUCHMOCTH, KaK MEXKIY BEAMYWHaMU, TaK U MEXIY CTPYKTYPHBIMH
oTHouleHUIMHU. OHU ITPUMEHSIOTCH HE TOABKO B €CTECTBO3HaHUU, HO U B COBpe-
MEHHOM IICHUXOAOTHH, COLIMOAOTHH, AMHI'BHCTHKE, TEOPUH YIIPABACHUS, APYTUX 00-
IIECTBEHHBIX U T'YMaHUTAPHBIX HayKax. PoAb MaTeMaTH4eCKOIO MOJAEANPOBAHULA
PEe3KOo BO3pOCAa Ha COBPEMEHHOM 3Talle pa3BUTUS oOllecTBa. ITO CBA3aHO C aK-
TUBHBIM HCIIOAB30BaHHEM BO BCEX 00AACTAX HAYKU U IIPAKTUKH HOBBIX BBIYUCAU-
TEeABHBIX U HH(OPMAIIHNOHHBIX, IIPEXK/IE BCETO KOMITBIOTEPHBIX, TEXHOAOTHH.

Kpome paccMOTpeHHBIX METONOB, HAaXOAAIUX CBOE IIPUMEHEHHE U B APYTHUX
00AaCTAX HAYYHOTO ITO3HAHUSI, B MAaTEMAaTHUKE HCIIOAB3YIOTCS U METOAbI, KOTOPbIE
UMeIOT BecbMa y3KHe IpaHHUIbl. K HUM MOXKHO OTHECTH, HAIlpHUMep: METOAbl Ba-
PHALMOHHOI0 UcYucAeHud, metod MorTte-Kapao, meton HeroTona, meton IIukapa,
METO/, KOAAOKAIIMH, METOM MHTETPUPYIOILET0 MHOKHUTEAS U APYyTUe

§2. O6'bEKTHI MAaTEMAaTHKH H NPo0A€eMa HX CyLIEeCTBOBaHHA

MHorue ecTeCTBEHHbIE HAYKH B TOM MAH HHOM Mepe OIEPUPYIOT UAeaAbHBIMH
00BEKTAMH, TO €CTb OOBEKTAMU, CO3MAHHBIMHU BOOOPAXKEHUEM UEAOBEKA, UAU SIB-
ASTIOIITUMUCST PE3YABTATOM €TI0 MBICAUTEABHOM [esTeABHOCTH. [109TOMY CTaHOBHTCSI
SICHOM BA’KHOCTb IIOCTAHOBKH M PEIIEHHsI BOIIPOCA O CYIIECTBOBAHUH OOBLEKTOB
IAST KasKI0M 00AaCTH HAYYHOIO IT03HaHUS. [IAS MaTeMaTHKH 3Ta IIpobaeMa 060cCT-
psieTcs B CBS3M C BBICOKHM YPOBHEM ee abCTpaKIUii, a TakKxkKe TeM, 4YTO 3Ta HayKa
TEeCHEHIIUM 00pa30oM CBsI3aHA C eCTECTBO3HAHNEM U TEXHUKOM, a B IIOCAEIHUE rO-
b1 IIIMPOKO HCIIOAB3YETCS U B TYMaHUTAPHOM 3HAHUH.

Kpome Toro, HEOGXOAUMO YUHUTHIBATD €IIl€ U TO, YTO MaTEMATHKA HCIIOAB3YET
crneruduiecKuii POPMaAU30BAHHBIN S3bIK (TOUHEE PA3AUYHbIE (DOPMAAN30OBAHHbBIE
SI3BIKHY), [I09TOMY [ASI PELIeHUs IPOOGAEMBI CYIIECTBOBAHUSI €M IIPUXOMUTCI KaiK-
B pa3 BEIOUPATh U COOTBETCTBYIOLIME €MY CIIENU(MUIECKUE AOTHIECKHE CPEACT-
Ba. BBIOOp Ke AOTHYECKHX CPEACTB BMECTe C UX HHTepIpeTranyeil He siBASETCS
COOGCTBEHHO MAaTEMAaTHYECKOM IIPOGAeMOM. DT0 mpobaeMa HOCHUT yKe METOLOAOTH-
YeCKUH, (PpruA0COPCKUH XapaKkTep.

Borpoc o nmpupoie ¥ CylecTBOBAHUN MATEMATUIECKUX OOBEKTOB BOZHUKAA B
MaTeMaTHKE Ha Pas3HbIX dTalnax ee pasBuTUs. Hauboaee SpKHE €ro IMpOSBAECHUS
JIOCTATOYHO XOPOIIIO0 M3BECTHBI. [Ipexkie BCEro, 3/1eCh MOKHO HA3BaTh IIpobAEMY
UPPALHOHAABHBIX YKCEA (HHM OJHO M3 KOTOPBIX, KAK HU3BECTHO, HE IIPEACTABUMO B
BHAe ApoOH, YHCAHUTEAb U 3HAMEHATeAb KOTOPOMH — pallMOHAaABHBIE YHCAQ), BO3-
HUKIIYIO B Maremartuke [IpeBHeil ['pernu. Ete onHo# mmoxoxkeit mpobaeMoii crasa
mpobAeMa OTPULIATEABHBIX YHCEA, TAK KaK B HAYAABHBIN IIEPUOM PA3BUTUS aares-
PBI HE CYIIECTBOBAAO HHUKAKUX HU3BECTHBIX VYEHBIM (PU3UUECKUX OOBEKTOB, OITH-
pasich Ha KOTOPBIE MOXKHO OBIAO OBI ITOAYYHUTH aOCTPAKIIUIO OTPULIATEABHOIO YHC-
AQ.

! MaremMaTHuecKuil SHIMKIONE AMYECKHUiT crnoBaps. — C. 343.
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Eme oauH, He MeHee H3BECTHBIH IIPUMEp — «MHHMBIE», HAU (KOMIIAEKCHBIE)
gucaa. B maremaTuke ¢ HUMH OolepupyroT ¢ KoHna XVI B. [IpuyeM TOYHO Tak ke,
KaK C AelcTBUTeABHBIMH. XoTd BHAOTH A0 XVIII B. He cylllecTBOBaAO He TOABKO
KaKOT0-AM00 YIOBAETBOPHTEABHOIO OOILIEIPHUHSTOTO HX OIIPEAEACHHs, HO [daKe
KaKOM-HUOYAb HHTEPIIPETALNH.

Boaee 6AM3KHUMH K HAM [10 BPEMEHH IIPUMePaMU TaKOT0 PoJa SBASIOTCSH IIPO-
6AeMBI, BOBHUKIIIHE B CBA3H C OTKPBITHEM OOBEKTOB, IIOAYYHBIIHNX Ha3BaHHUE «Ma-
TEeMaTUYEeCKUX MOHCTPOB». OTKPBITHE KPHUBBIX, KOTOPBIE HE MMEAN KacaTeAbBHOH B
AI0GOH CBOe# TOuKe, IIOCTPOEHHe KPHUBOM, KOTOpAasl ITOAHOCTBIO 3aIIOAHSET KBal-
part, a B JasbHEHIIIEM — KOHCTPYHPOBaHHUE COTEH TaKHUX OOBEKTOB, CaMO CYILECT-
BOBaHHE KOTOPBIX IPOTUBOPEYHAO 3APaBOMY CMBICAY.

CyTb mpobaeM, CBSI3aHHBIX C 9THMH OOBEKTaMHM, COCTOUT B TOM, UTO CYIIIECT-
BOBaHUE BCEX Ha3BAHHBIX 0OBEKTOB-«MOHCTPOB» AOTUYECKH CAEAYEeT U3 IIPHUHSITHIX
B MaTeMaTHKe aKCHOM.

B cuay Bcero BBIIIECKA3aHHOTO CTAHOBHUTCH SCHO, YTO IIpobAeMa CyIIeCTBO-
BaHHUdA 00bEKTA MATEMAaTHKH, TAK HAH HHAYe, IIPEAIIoAaraeT aHaANu3 ero IIPUPOLIEI,
€r0 OHTOAOTHYECKOTO CTATyCa, €r0 OMHOUWEHUS K PeaTbHOMY MUPY.

B mcropun HayKH, IpexIe BCEr0 €CTECTBO3HAHUA M TECHBIM 00pa3oM CBs-
3aHHOHM C HUM MaTeMaTHUKH, CYIIECTBYIOT Pa3AHMYHBbIE ITOAXOAB!I K ITIOHMMAHUIO OH-
TOAOTHYECKOTO CTaTyca MaTeMaTH4eCKUX 00beKTOB, Hauboaee HHTEPECHbIE U3 KO-
TOPBIX OBIAM IIPEACTABACHBI BBIIIE B CBA3H C PACCMOTPEHHEM OCHOBHBIX IIOXO0OB
u 11pobaeM PUAOCODHH MATEMATHKH.

OcTaHOBHUMCH TeIlepb Ha OCHOBHBIX H HanboAee M3BECTHBIX TOYKAX 3PEHHS
Ha IPUPOAY MaTeMaTHIECKHUX 00BEKTOB OoAaee TTOAPOOHO.

IIpexxme Bcero, Cpeir BCETO MHOI000pa3us IMO3HUIIUH 110 3TOMY BOIIPOCY MOXK-
HO BBIIEAUTH HAUBHO-MAMEPUAIUCMUUEecKylo TOYKY 3peHus. OHa BbIpazkaeTcs B
yOeRIeHUH, YTO BCE MaTeMaTHIeCKHe OOBEKThI TaK HAH MHa4e B34AThl U3 PEaAbHO-
ro MHUpa U, CA€I0BATEABHO, 3HAHUE, [IOAYYaeMOe B Pe3yAbTaTe HUCCAEHOBAHUS OTHUX
00BEKTOB, fBASETCS 3HAHHEM 00 OKPYKAaIOIeM 4YeAOBEKa MAaTE€PHAABHOM MHUDE.
Taxoii Ioaxod B CBOeil OCHOBE BIIOAHE OIpaBAaH, MO0 OH I03BOASET OOBICHUTH
IIPUYHHBI IIPUAOKHUMOCTH MaTEeMaTHKH B CAMBIX Pa3AHYHBIX 00AACTAX HAYKH H
npakTuka. OO0OCHOBaHHOCTh TAKOI'O IIOAXOAA IOATBEPXKAAETCH U UCTOPHEH MaTte-
MaTHKH, KOTopas yOeOUTEABHO IIOKAa3bIBaeT, YTO MEXKAy MaTeMaTHYeCKHM pasy-
MOM M IPHUPOJOH CYIIECTBYeT TeCHasd B3auMOCBa3b. U apudmeTnka, U reoMeTpHus,
U MaTeMaTHUYeCKHUH aHaAu3, HallpUMep, BO3HUKAHW B CHAY HEOOXOQUMOCTH HUMETH
A0 C OOBEKTaMH U SIBACHUSMH PeasbHOI'O MUPA.

BmecTe ¢ TeM, HaUBHBIH MaTepHaAU3M OKa3bIBAETCHA He CIIOCOOHBIM HATh OT-
BETBI Ha MHOTHE BOIIPOCHI, CBA3aHHBIE C MHTEPIIPETAllNe MaTeMaTHIeCKOTO 3Ha-
Hud. «[AaBHasg TPYAHOCTH, C KOTOPOH He CIIOCOOHA CIPABUTLCS ATa KOHIIEIITHS, —
nunier B. C. I'pa3HOB, — COCTOUT B TOM, YTO OAd OOABIIEH YacTU IOHATHH U yT-
BEpPKACHUI HAYKH He yAaeTcd yKa3aTh HEIIOCPEACTBEHHOTO pedepeHTa B MaTepPH-
aABHOM AeHCTBUTEABHOCTH. [Ipexkae Bcero, To0 OTHOCUTCH K MaTeMaTHKe»!.

[To-MHOMY HPEACTABASIOT IIPUPOAY MaTeMaTHYeCKHX OOBEKTOB CTOPOHHUKHU
Mamemamuueckozo0 peanu3ma, KOTOPBIH HepeaKO OTOXKAECTBAAIOT C NAMOHU3-
MOM, XOTSI, C MO€H TOYKH 3PEHHS, TIOAHOE UX OTOXKIECTBACHHE HE IIPABOMEPHO.

O6mMM 1A TIAQTOHH3MAa M peasnu3Ma B MaTeMaTHKe SBASeTCS TO, YTO Kak
IEePBBIH paccMaTpUBaeT «MaTeMaTH4YeCKHe OOBEKTBI: 4YHcAa, (DUTYpPhI, MHOXKECTBA
KakK CYIIECTBYIOIIHE B 0COO0M MHpe, JaHHbIE N0 UX COOCTBEHHO MaTeMaTHYECKOIO

1B.C. I'psisnos. Jloruka. PanponansHocTs. TBopuectBo. — M., 1982. — C. 21.
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aHaAu3a»!, Tak W BTOPOH IoaaraeT Bce OOBEKTHI MaTeMATHKH a0CTPaKTHBIMH,
BEYHBIMH U OPUYMHHO  HE CBA3AHHBIMHU  C MaT€PHAABHBIMHU  IIpeAMeTaMH
U SMIIUPUYECKHUM OIIBITOM.

[IAaTOHHCTHI IIPU3HAIOT, HAIIPUMEpP, CYIIECTBOBAHHE aKTyasbHOU OeCcKOHed-
HOCTHU B MaTe€MaTHUKe, CYUTAIOT BO3MOXKHBIM IIPUMEHATh K HEHM 3aKOH HCKAIOYEH-
HOTO TPETBHETO U «IHUCTbIe» (KOCBEHHBIE) J0Ka3aTeAbCTBA CYIIECTBOBAHULA. [Iad HHUX
3aBEOMO CYIIECTBYIOIIHH MHUD HACAABHBIX OOBEKTOB TAKOB, UTO 3HAHHWE O HUX H
00 BUX OTHOIIEHHUIX OIIPeIeAeHHBIM 00pa30oM peasusdyeTcs B TOM MAM HMHOM TEOPHH.
B cuay 3TOro BIIOAHE BO3MOIKHO OOBSICHUTD IIPUYHHY HE3aBHCHUMOCTH MaTE€MaTHUKH
OT OIIBITA U JOCTOBEPHOI'O XapakTepa €€ UCTHH.

PeaaucThl Tak:Ke IIPHU3HAIOT BEINECTBEHHYIO IIPUPOAY MaTeMaTH4YeCKHUX 00b-
eKToB. HampumMmep, OHM He COMHEBAIOTCHA B TOM, YUTO CYILIECTBYIOT BIIOAHE PeaAb-
HBbIe MHOXKECTBA, IIPEACTAaBAMIOIINE CO00ii HEKOTOPYIO COBOKYITHOCTH 3A€MEHTOB,
KOTOPBIE MOXKHO IIOCTABUTh B COOTBETCTBHE TE€M HAHU HHBIM KOHIIENTYaAbHBIM CO-
CTaBASIOIIUM TEOPHH.

CoBpeMEHHBIH MaTeMaTH4YeCKHU ITAQTOHH3M CBf3aH, IIPEXKIe BCEro, C HMe-
HaMmu Ppere u Pacceaa, NBITaBIINMHCH OIPEAEAUTH ITIOHATHE «IHCAO» C IIOMOIIBIO
CHCTEMBI aKCHOM, B KOTOPOI OHO IIOHHMAaAOCh KakK BIIOAHE KOHKPETHBIH OOBEKT,
B34TBIM BMECTe C €TO CBOMCTBaMH, a UMEHHO KaK HaTypaAbHOE YHCAO. DTO Ha-
IIpaBA€HHE IIOAYYHAO CBOE pa3BUTHE B paborax BepHaiica u I'emeas. B HeKOTOPbIX
u3 9Tux pabor l'emeab, HaIpUMep, MBITAETCH HAWTH OOBSICHEHHE TOMY, KakK BO3-
MOXKHO IIO3HAQHHE YEAOBEKOM HE3aBHCHMBIX OT HEro CyLIHOCTEH MaTeMaTHYeCKOIO
MupaZ.

Ecan BBIOEANTH CaMO€ FAAQBHOE B COBPEMEHHOM MaTEMaTHYECKOM ITAAQTOHH3-
Me, TO, IIO-BHAMMOMY, 3T0 OyAeT TPHUEIWHCTBO CACAYIOIIHMX YTBEPXKAEHHI: «1) B
MaTeMaTHYECKHUX TEOPHUSX IMIPHUCYTCTBYIOT KOHIIENITHI MATeMaTHYECKHUX OOBEKTOB
(1AM BX CTPYKTYD); 2) 9TH OOBEKTHI SIBASIOTCH aObCTPaKTHBIMH, UO0 OHU He obaa-
Jal0T IIPOCTPaHCTBEHHO-BPEMEHHOM OIIPENIEA€HHOCTRIO; 3) MaTeMaTHdecKas pe-
aanbHOCTH crerudpuyaHa. OHa oTAMYAeTCs, HaIpuMep, OT (PHU3UYECKOH peasbHO-
cTm»S.

B cBowo ouepenb, MaTeMaTHYECKHM peasu3M XapaKTepH3yeTcs, Kak ObIAO
CKa3aHO BBIIIE, IIPEKE BCEro TEM, UTO €ro IPeACTaBUTEAH HAcCTaWBalOT Ha He-
A3BIKOBOM HAHW HEMEHTAABHOM XapaKTepe OOBEKTOB MaTeMaTHKH, a TaKyKe Ha Be-
HIECTBEHHOM HX IpupoAe. B cHAy 3TOro CTaHOBUTCS OYE€BHAHBIM, YTO IIOAHOIO
COBIIaICHUS IIO3UIINI [TAQTOHHU3MA U Peasn3Ma B MaTeMaTHKU HET, XOTs Obl II0TO-
My, YTO BEILECTBEHHOE HE TOXKIECTBEHHO HIEAAbHOMY.

[TprBAEKATEABHOCTH 00EHX MOBOABHO OAM3KHUX APYT APYTY KOHIIEMIHY BIIOAHE
IIOHATHA U oObscHHUMA. [IeHCTBHUTEABHO, €CAM OBl PEaAbHOCTh MaTeMaTHYeCKHX
00bEKTOB OBbIAA TAKOH 3Ke, KaK PEeaAbHOCTb (PU3HYECKHUX TeA, — IIHIIEeT HCCAELOBA-
TEeABHHIIA COBPEMEHHOTO MaTeMaTH4YeCKOro IaaToHu3Ma M>34au, — To BIIOAHE BO3-
MOZKHO OBIAO OBI MBICAUTBH HEKHN €QUHBIH MHP, COCTOSIIMN U3 (ODU3UMYECKUX U Ma-
TeMaTH4YeCKHUX CYLIHOCTEeH, HaXOAAINUXCS B CTPOMHOM B3aumMoAeHcTBUU. Bmecte ¢
TeM, OHa OTMeYaeT, YTO TaKHe MaTeMaTH4YeCKHEe CYIIHOCTH, OyAy4dH COBEPIIEHHO
HE3aBUCHUMBIMH OT HAIlle MBICAH, JOAIKHBI ObITH [IOAHOCTBIO €ii TpaHCIIeHAEHTHEI,
a IOTOMY CTAHOBHUTCH COBEPIIEHHO HEACHO KAaK OHHM MOTYT CTaTh AOCTOSSHHEM Ha-
YYHOI'O 3HAHHUI*.

LE. A. Benses, B. 5. TTepmunoB. @unocodekue U MeTOROIOrHYeCKUe MPobIeMbl MaTeMaTHki. — M., 1981. — C. 144.
2 Cwm.: K. Godel. What is Cantor's Continuum Problem // Beneceraff and Putman (eds.) Philosophy of Mathematics.
Cambridge University Press, Cambridge, 1983. — P. 470-485.
3 B. A. Kanke. Ddusnocodust MaTeMaTHKH, QU3MKH, XUMUH, OHonoruy : yaeOHoe nocobue. — M., 2011, — C. 54.
* P. Maddy. Realism in Mathematics. Clarendon Press, Oxford, 1990. — P. 21.
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Kpome TOro, HeOOXOAWMO OTMETHTb, UTO HU MaTeMaTHYEeCKHUH peasusM, HH
MaTeMaTHYEeCKHUH ITAQTOHH3M HE CIIOCOOHBI [aTh B IIOAHOM Mepe YIOBAECTBOPH-
TEABHOTO OTBETa Ha BOIIPOC O IIPHUYHMHAX IIPHUAOKHMOCTH MaTeMaTHYECKHUX T€OpUi
K €CTECTBO3HAHHIO U APYTUM YaCTHBIM HayKaM.

MaremMaTH4eCKOMy MAATOHHU3MY, a BMECTe€ C HHUM, B ONpPEACACHHOH Mepe U
peasusMy, IPOTUBOCTOUT HOMUHAIUSM, CYTh KOTOPOTO CBOAUTCH K TOMY, UTO Cy-
LIECTBOBaHHE abCTPAKTHBIX 0OBEKTOB (YHHBEpPCaAHUil) B MaTeMaTHKe OTPULIAeTCs,
a ee OOBEKTAMHU CYHTAIOTCH AHIIb HHAUBHUAYAABHBIE HAW SMIIHPUYECKHE, B KOHEY-
HOM cueTe, 00BeKTHI. [IpencraBuTEAN COBPEMEHHOTO MaTeMaTHYEeCKOI0 HOMMHA-
AW3Ma TIPEAIIPUHSIAM IIOIBITKY IIOCTPOUTH MAaTEMAaTHKy Ha OCHOBE (POpMaAu30-
BaHHBIX S3BIKOB, II0Aarasg BO3MOXKHBIM HCKAIOYHTH U3 MaTeMaTUKU abCTpakTHBIE
IIOHATHS, 3aMEHUB UX COOTBETCTBYIOILEH «I3LIKOBOY MOZEABIO», B KOTOPOH 3Hade-
HHEM [I€PEMEHHBIX MOTYT OBITH AHUIIb HHIUBHYAABHbIE, SMIIMPUIECKHE OOBEKTHI .

Peaansanua mnporpaMMbl HOMHHAAHMCTOB OKa3asach TPYAHO BBIIIOAHHMOM.
Iombrrku Kyaiina, Hanpumep, pepOpMHUPOBATE SI3bIK, YTOObI OH He IOITyCKaA BO3-
MOZKHOCTH HCIIOAB30BAaHUS YHHUBEPCAAUH B Ka4eCTBE 3HAYEHUIH II€PEMEHHBIX, ObI-
AU B II€AOM OII€HEHBI KaK HECOCTOSITEABHBIE.

Eme omHa ToYKa 3peHHs Ha OOBEKTHI MaTEeMaTHKH CBs3aHa C IIOHATHEM
cmpykmypbsl. B 3ToM cay4ae, Kak MBI y2Ke OTMeYaAH, KaxKbIH 00BEKT pacCMaTpH-
BaeTcd KaK JAEMEHT HEKOTOPOM CHCTeMbl OTHOIIIEeHUM. CTPYKTYpHBIH ITOAXOI K
MaTeMaTHKe aKTHBHO pa3BHBaeTcCs (PPaHILy3CKOH IIIKOAOH MaTeMaTHKHU, €ro HH-
TEHCHUBHO HCIIOAB3YIOT U HEKOTODBIE aHTAMNMCKHE U aMEPHUKAHCKHE HCCACIOBATEAN
COBPEMEHHOH MaTeMaTHUKH U HAayKH B II€AOM?2.

Cmpyxkmypaniusm B MaTeMaTHKe, KaK HEPEOIKO Ha3bIBAIOT JTOT IOAXOH, TaK
JKe, KaK U HOMHHaAN3M, IIPOTHBOCTOUT COBPEMEHHOMY MaTe€MaTHIE€CKOMY ITAATO-
HHU3MY.

I'. B. I'yrHep, HaIpuMep, IIOAATAET, YTO IOHATHE CTPYKTYPbl CTAHOBUTCS OC-
HOBHO# KaTeropueil MaTeMaTHYE€CKOIO B €CTECTBEHHOHAYYHOI'O MBIIIACHHA OAaaro-
Japs TPaHCLEHAEHTAAM3My KaHTOBCKOrO THIA. Boaee Toro, oH cduTaer, 4TO
TPaHCLEHZIEHTAAN3M [IaeT II0OAHOE€ OOOCHOBaHHE CTPYKTypasW3Ma: UMEHHO B paM-
Kax TPaHCIEHAEHTAABHOI'O PACCMOTPEHHS CTAHOBUTCS ITOHSATHBIM KaKUM 00pa3om
dopmasbHasg cuUCTeMa (TO eCTh CTPYKTypa) OKa3bIBAETCS aJeKBATHBIM CPEICTBOM
OIMCaHUA (PU3UYECKON PEaAbHOCTH U IIOYEMY, B YACTHOCTH, MaTeMaTHKa CTOAb
3¢ peKTHBHA IPHU H3y4YeHUU NIpuponasl. MHade rosops, I'yrHep yTBep:KAaeT, 4TO
CTPYKTYpaAu3M 00AaIaeT TEMH K€ IIPEHUMYIIeCTBAMH, KOTOPble HEKOTOpPbIe (PHAO-
cobbl MaTeMaTHKH HAXOAHAH AHILIL Y peasu3Mas.

HawnboAaee HACTOMYUBO CTPYKTYPHBIH MOAXOM B MaTeMaTHKeE IIPOJABUTAAN Ma-
TEMaTHUKH, 00beAUHUBIIHECT B TPyIIy mox nceBpoHuMoM «H. Bypbaku» u mbI-
TaBIIIHECS B CBOMX paboTax IIPeACTaBHUTh MAaTeMaTHKy KaK €IHHYI0 OTPacAb 3Ha-
HUS, IIPEACTaBASIOIIYI0 COO0OH CTPYKTYPY, OOBEAMHEHHYI0 aKCHOMATHYECKHUM Me-
ToOoM. OCHOBHBIMH (IOPOKIAIOIINMMH) CTPYKTYPaMH IIPH 9TOM Y HHUX BBICTYIIAAU
asreOpanmdyecKre U TOIIOAOIHMYECKHE CTPYKTYPBI, a TakKxKe CTPYKTYpPhl IIOPSAKa,
pa3AuMYHbIE KOMITO3UIIMM KOTOPBIX TaK¥Ke ABAFIOTCH CTPyKTypamu. C TOYKH 3pe-
HHfA MaTE€MaTHKOB 5TOH TPyIIIbI BCE MaTeMaTHYECKHE CTPYKTYPbI ABASIOTCH all-
PHOPHBIMH KOHCTPYKIIHUSIMH, II09TOMY, €CAH OHHU U COBIIQIAIOT C OOBEKTUBHOU pe-

LCm.: Dunocodekuit FHIMKIONENUECKH coBaps. — M., 1989. — C. 427; T'. T'. lllnsaxua. COOTHOIICHHE MOHATHS 1
WH/IMBH/IA B MATEMATHIECKOM 3HaHuH // MEeTO/10/I0MrMYeCKUi aHalk3 MaTeMaTHYeCKnX Teopril. — Mocksa, 1987.
Cw., nanpumep: B. C. Yepnsik. CTpyKTypaiucTCKue KOHLENUIH netopun Hayku // Tlpunuuns: ucropuorpaduu ecre-
crBo3HaHus. — Mocksa, 1993. — C. 296-314.
dCwm, nanpumep: I'. B. I'yruep. MuTtepnperauus cyuiectBoBanus B Matemaruke / @unocodekue uccaenosanust. — Ne 1,
1995. — C. 212-225; OH sxe. OHTOIOTHs MaTeMaTHYeCKoro auckypea. — M., 2001.
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AABHOCTBIO, TO AWIIb II0 YHCTOH CAydaiiHOCTH. «B cBoeil akcHoMaTH4YeCcKOoH ¢op-
Me, — nuiryT H. Bypbaku, — MaremMaThKa IIPEACTaBAsIETCS CKOIIACHUEM abCTPaKT-
HBIX (POPM — MaTeMaTHYECKHX CTPYKTYP, U OKasblBaeTCd (XOTs, IIO CYIIECTBY,
U HEU3BECTHO IIOYEMY), YTO HEKOTOPbIE€ aCIEKTbl IKCIIE€PHMEHTAABHOH AeHCcTBH-
TEABHOCTH Kak 6yaro B pe3yAbTaTe IpeaonpeieACHUT YKAQIBIBAIOTCS
B HEKOTOPBIE U3 3TUX (popM»rl.

Heo6xoqyuMo 3aMeTHUTh, YTO B COBPEMEHHON MaTeMaTHKe ITOHSATHE «CTPYKTY-
pa» BMecTe C APYTUMH, CBA3aHHBIMH C HUM ITIOHATHSMH, 3aHUMAET LIEHTPaAbHOE
MecTo. Bo MHOTOM 9TO OGYCAOBAEHO T€M, YTO OOIIHE TEOPEMbI OCHOBHBIX THIIOB
CTPYKTYP CAyKaT dYpe3BbIYalfHO MOIIHBIMH HHCTPYMEHTAMH MaTeMaTH4eCKOMN
«TeXHUKW». [loKa3bIBasd TaKOTO poja TeOPEMbI, MaTeMaTHK, II0 CYyTH JeAd, II0Ka3bI-
BaeT, BO-IIEPBBIX, YTO OHU IIPUMEHHUMBI K AIOOBIM KOHKPETHBIM OOBEKTAM, OTHO-
LIEHHUS MEXKAY KOTOPBIMU COOTBETCTBYIOT TOMY HMAM MHOMY THILy CTPYKTypP. A BO-
BTOPBIX, YTO CAELYET U3 «BO-IIEPBBIX», YTO K ITHUM KOHKPETHBIM OOBEKTaM IIpHMe-
HHMBI BCE€ TEOPEMBI TEOPUH JAHHOTO THIIA CTPYKTYP.

U3 3TOro ¢ HEOOXOAUMOCTBIO BBITEKAET (PUAOCO(MCKHUN U METOIOAOTHYECKUH
BBIBOZ, O TOM, 4YTO OASI COBPEMEHHOH MaTeMaTHKH, IIOHHMAaeMOH B KOHTEKCTE
CTPYKTypaAu3Ma, COBEPIIEHHO He BaKHa INPHUPOAA MaTeMaTHYeCKHX OOBEKTOB,
TAQBHOE [IAS HEe — CYIITHOCTD U XapaKTep OTHOILIEHUH MeXAy 3TUMHU 00BeKTaMu2.

EcTp u gpyras TpakTOBKa CTPYKTypasH3Ma B MaTeMaTHKe. Ee mpuBepsKeHIIbI
HACTAWBaIOT Ha TOM, 4YTO MaTeMaTHKa IIPECTaBASeT CO00M COBOKYIIHOCTEH TOABKO
aare6pauvyecKHux CTPYKTYP HAH CTPYKTYDP, KOTOPbIE BCEria MOXKHO CBECTH K aAreb-
pandeckums.

B MaTeMaTHKe CyIIECTBYET U TaKoe IIOHHMaHHe ee 0ObEKTOB, COTAACHO KOTO-
POMy BCE OHHU IMPHU3HAIOTCS CYIIECTBYIOIIMMH AHIIE TOTAA, KOTZIa OCYIIECTBACHO HUX
IIOCTPOEHHE, a HAOKa3aTeAbCTBa (PAKTHYECKH IIPOBEAEHBI. OTOM TOYKH 3PEHHS
IPUAEPKUBAIOTCS MIPEACTaBUTEAN UHTYHUIIMOHUCTCKOHM UM KOHCTPYKTHUBHOM Marte-
MaTHUKH. HO, €CAU IIEPBBIE CUUTAIOT, 9YTO 'AABHBIM B MaTeMaTH4YeCKOH JAEATEABHO-
CTHU dBAAIOTCH HE A3bIK MAHW AOTHKA, & YMCTBEHHBIE IIOCTPOCHHA HA OCHOBE HMHTEA-
AEKTYaAbHOM HMHTYHUIIUH, TO BTOPbBIE yKa3bIBAIOT, YTO YMO3PHUTEABHBIH XapakTep
HUMEIOT He CaMHU IIOCTPOEHHS, a HAllll PACCyKIAEHHUI O HUX, B 0OCOOEHHOCTH TOTAA,
KOr/Zla B HUX HaQYWHAIOT UCIIOAB30BaThCH abCTpaKIuu.

HaxkoHer, HeAB3d ellle pa3 He HAIIOMHUTB U O TAKOM B3TAf/e Ha MaTeMaTHde-
CKHEe OOBEKTBI, IIPU KOTOPOM BOIIPOC 00 MX CYLIECTBOBAHWH IIPU3HAETCH HaIy-
MaHHBIM (3TO — IIPEACTaBACHHBIN BbIIIe (PUKIIHOHAAN3M). OOBEKTHI MaTeMaTUKH B
9TOM CAy4ae CUYHUTAIOTCH (PUKIMAMH, a B AYYIIIEM CAydYae O HHUX TOBOPST B MOJAAb-
HBIX TEPMHHAX, 3a9BASS AUIIB O «803MOKHOCMU UX CYIIECTBOBAHUS.

TakuM 00pa3oM, U3 BCETO BBIIIIECKA3aHHOTO B 9TOM Iaparpade, MOXKHO Cle-
AaTh BBIBOJ O TOM, YTO BOIIPOC O CYIIECTBOBAHHHU U XapakTepe 00beKTOB MaTeMa-
THUKH, [a U, I0-BUAUMOMY, AIOOBIX H/I€aABHBIX OOBEKTOB TEOPETHYECKOI'0 3HAHUH,
OKa3bIBAETCsI 3aBHCHMBIM HE TOABKO OT T€X MAM WHBIX BHYTPHHAYYHBIX OETEPMH-
HAHT, HO U OT IIPHU3HAHUS HCCAEIOBATEAEM BIIOAHE OIIPEAEACHHBIX METOIOAOTHYE-
CKHX IIPHUHIIUIIOB U MHPOBO33PEHYECKUX YCTAHOBOK.

! H. Byp6aku. Ouepku 1o netopun Matematiku. — M., 1963. — C. 259.
2 Cwm.: Maremaruka // URL: http://www.krugosvet.ru/articles/27/1002768/1002768a7.htm (nata oGparmenms:
28.02.2012); H. Myuya. CoBpeMeHHBIit CTpyKTypain3M. Pa3MbliuieHus 0 MeTo/e  (pUI0codHH TOYHBIX HayK. — M.,
1973.
3 Cm., manpumep: S. Shapiro. Philosophy of Mathematics: Structure and Ontology: Oxford: Oxford University Press,
1997.
* Cwm., manpumep: A. A. Mapkos. Konctpykrishas matematika // MaTeMaTHUeCKHi SHIMKIONEIHIECKHIT CIOBAPb. —
M., 1983. - C. 285.
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HHaye roBopsl, udydasd oOBEKTHl MaTEMATHUYECKOTO 3HAHUS C TOYKH 3PEHHUS
caMOM HayKH, TaK CKasaTh «M3HyTPH», CPEACTBAMHU AHIIbL CaMOM MaTeMaTHKH,
OKa3bIBAETCsI HEBO3MOXKHBIM HMIHOPHPOBATh KaKyH-AHO0 (HHAOCO(CKYIO TOYKY
3peHHUs Ha UX IPHUPOLIY.

§3. MaTemMaTHKa H P€aAbBHOCTE:
oToOparxkaeT AH MaTeMaTHKAa peaAbHEIH MHpP?

[ToHnMaHMe MaTeMaTHKH M €€ B3aWMOOTHOIIEHHS C OOBEKTHBHBIM MHPOM
HEpas3pbhIBHO CBS3aHO C PEIIEHHEM BOIIpoca O TOM, II0YeMy MaTeMaTHKa BooOIIe
OKas3bIBaeTCs NPUMEHHMOM K peasbHOMY MUPY? [ag MHorux ydeHbix XVI-XVIII BB.
OTBET Ha 3TOT BOIIPOC Ka3aACs IIPOCTHIM U SICHBIM. Byny4un yOe:KIeHHBIMH B TOM,
4TO YEAOBEK M MHUP IPHPOJBI, B KOTOPOM OH XXKMBET, CO3[aHbl borom, oHU mnoaara-
AW, YTO TapMOHHS, COBEPIIEHCTBO M CTPOTHH IIOPSAMOK, CYIIECTBYIOIIHNE B MHpPE
€CTh HE 4YTO HMHOE, KaK peasnu3allyd 3aJaHHBIX MaTeMaTHUKOH oTHolneHUH. IToato-
My-TO IO3HaHHE MaTe€MaTHKH, C UX TOYKH 3PEHHS, U OTKPHIBAAO BO3MOXKHOCTH
o3HaHUA Mupa. [leKapT, HallpuMep, CYHTaA, UYTO CO3JAaHHBIE YEAOBEYECKHUM pa-
3yMOM MaTeMaTH4eCKHe KOHCTPYKIIMH SBASIIOTCS BIIOAHE JOCTATOYHBIM OCHOBa-
HHEM JIASl BBIBEJIEHHUS C IIOMOIIBIO YMO3PEHHs HOBBIX HCTHH O BHEIIIHEM MHpe, 00
HMeHHO Oaaromapsi Bory MbIIIAeHHE YeAOBEKa MOKET COOTBETCTBOBATEH PEAABbHO-
CTH, UMEHHO Bor — «1apuTeab Bcex CBeTOYEH UCTUHBD .

Ha aroit ke mo3unuu crosiau laamaeit, HproToH, AeHOHUIL U ApyTrHe MaTeMa-
THKH, YMOHACTPOEHHE KOTOPBIX BeChbMa SIPKO ObIAM IIPEeICTAaBACHBI B OQHOHM U3 pa-
6ot VY. [xetimca. «Korma O6bIAM OTKPBITHI IIEPBBIE MaTEMaTHUYECKHUE, AOTHIECKHE U
dbusnyecKkre 3aKOHOMEPHOCTH, IIePBbIE 3aKOHBI, IIPOUCTEKAaBIINE U3 3THX OTKPBI-
THH, ICHOCTb, KpacoTa M YIPOIIEHHE HACTOABKO 3aXBaTHAU AIOJeH, YTO OHU yBe-
poBaaH B TO, OyATO UM yAAAOCH HOIIOAAMHHO PaCIIM(POBATh HEIPEXOMAIINE MbIC-
au Bceemorymiero, — nucaa oH. — Ero pasym rpombIxaa TPOMOBBIMH pacKaTaMH H
OXOM OTIOaBaACsd B CHAAOTH3MAaxX. Bor MbICAMA KOHUYECKUMU CE€YECHUAMHU, KBagpa-
TaMH, KOPHSIMH M OTHOLIEHHSMH U I'eOMEeTPH3HUpoBaa, Kak EBkana. Bor mpenHa-
gepras 3aKOHBI Kemaepa ABHKEHUIO MAAHET, 3aCTABHA CKOPOCTH IAMAIOIINX TEA
BO3pacTaTh IPOIOPIIHOHAABHO BPEMEHH, CO3[aA 3aKOH CHHYCOB, KOTOPOMY CBET
JOAZKEH CA€OBAaTh IIPU IIPEAOMAEHHUH ...

Bor n3MbICAHA apXeTHIIBI BCEX Bellled U IMpHUAyMaA UX BapHalluH, U KOTa MbI
OTKpPBIBAEM AI0DOE M3 €r0 UyAeCHBIX TBOPEHHM, TO IIOCTUTAEeM €0 3aMbICEA B TOY-
HOM IIpeHa3Ha4YeHUM»?.

Kpome GoKeCcTBEHHOH TOYKH 3PEHHS Ha MaTEMAaTHKYy CYIIECTBOBAAM M HHBIE
obbsicHeHUs ee a(ppeKTUBHOCTH. Tak, Hanpumep, Auapo, mmosaraa, YTo aKCHOMBI
MaTeMaTHKH IIPHUAOKHMBI K PEAABHOMY MUDPY B CHAY TOTO, YTO MATE€MAaTHKH CIIe-
UaABHO IOAOHUPAIOT UX TAaKUM 00pa3oM, YTOOBI MHOT'OYHMCAECHHBIE CAEIACTBHS, BBI-
TeKaIoIlIHe U3 3TUX aKCHOM, ObIAM aJeKBaTHBI OIBbITY. MaTeMaTHK IPH 3TOM YIIO-
N0OASIACSI UITPOKY: 00a UIpaloT B HEKUM CO3QaHHBIH BOOOpaskeHHEeM Ha OCHOBE MMU
Ke CPOPMYAHPOBAHHBIX a0CTPAKTHBIX IIPABHA HPPEAABHBIH IIPEIMET, MNbITasCh
IIOAYYHTH CBEJIEHHS O €ro CBoMcTBax®. A cama MaTeMaTHKa IIpe/cTaBasa KaK «HI-
pa yma», COBIIQIEHHE DPEe3yABTATOB KOTOPOM C OOBEKTHBHBIM MHPOM BO MHOIOM
OKa3bIBAAOCh JEAOM CAyYas.

tp. Jlexapt. Counnennst. B 2 1. — M., 1989. - T. 1. - C. 347.

2 Cwm.: M. Knaitn. Marematuxa. Vrpara onpeaeneHnocti. — M., 1984, — C. 82.

SCm: J1. Quzapo. Meicin 06 o6bsicHennn npupoast. Cou. — T. 1. — M.—JI., 1935.
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[TocaemoBaTeAn SMIIHPHU3Ma, OCHOBHBIE HIAEH KOTOPOTO OBIAM PACCMOTPEHBI
BBIIIle, CYUTAIOT, YTO U3 TOTO, YTO MATEMATHK, UCIIOAB3Yys B CBOUX PACCYKIECHUIX
T€ HUAW WHBIE CHMBOABI, «<HE AyMaeT O TeX BelllaX, KOTOpble 3TH 3HAKH 0OO3Hada-
IOT», HE CA€yeT BBIBOJ O TOM, UTO YTBEPXKAEHUA MaTeMaTHKH He KacaloTcCs CaMUX
Bemleii. HaoGopoT, OTCyTCTBHE KaKUX-AMOO HAEW O TeX HAW HHBIX KOHKPETHBIX
BE€IIlaX B CO3HAHHUU MaTeMaTHKa HpI/I OHepI/IpOBaHI/II/I C CHMBOAAMH, I10 MHEHHIO,
ganpumep, /K. Ct. Muaad, CBUOETEABCTBYET O CIIPABEIAWBOCTH MaTeMaTHIECKHUX
HCTHUH OTHOCHUTEABHO BCEX BEIIEH.

«YTBepKIOEHUS MAaTeMaTHKH, — C €r0 TOYKH 3PEHUS, — 9TO YTBEPKIAECHUST HE O
CHMBOAAX, a O BCEX BeIllax, KOTOPbIE 3TOT CUMBOA 0b03HadaeT»!.

OcHoBaHHEM Hallled Beppl B TO, 4YTO, Hampumep, 2 + 1 = 3, numer
3. CT. MUAAB, IBASIETCA AUYHOCTHBIH OIIBIT KayKIOTO OTAEABHOTO H30ANPOBAHHO-
'O MHAUBHA. 9T0 paBeHCTBO, ABAAETCHA Bep6aAI)HI:IM BI:Ipa)KeHI/IeM 3Manqu—
ckoro (pakTa, KOTOPBIH MBI IIOCTOSSHHO BCTpPEYaeM B CBOEM HEIOCPEICTBEHHOM
onsblTe. [JeCTBUTEABHO, B PEAABHOMN KM3HU KaKIbIH 4€AOBEK CMOXKET CIIPaBUTHCS
C 3amadeil pacupeneAeHHs Ha IIOAMHOXKECTBa (IOATrPYIIIbI) MHOXKECTBA, COCTOSI-
LIeTo U3 KaKUX-Anbo Tpex Beleil. OTHUM K3 BAPHAHTOB TAKOIO PACIIPEIEACHUS U
SIBASIETCS paclpeleAeHHe HUX Ha ABe TPYHIIIbI U3 ABYX Belleil U OAHOM OTAEeABLHO
B34TO# Belu. JTa UCTHUHA IIOCTOSHHO IOATBEPIKIAETCH UEAOBEUECKOM ITPaAKTH-
Koii. Ee pesyabTaTbl HaxoAdaT cBoe o0obIleHHe B aarebpe, OyKBEHHBIE CHMBOABI
KOTOpO¥ m300paskaroT uucaa. To Ke camoe IIPOUCXOAUT U B I'€OMETPHH, yTBEP-
xknaetr [I:x. Ct. Muaab: «Bcgkasa TeopeMa reOMeTPHH €CTh 3aKOH BHEIIHEH IIPHUpPO-
Bl U MOKET OBITh YCTAHOBAEHA IIyTeM 00O0OIIEeHNS HAOAIOMEHUN U OIIBITOB»2.

C Tako¥ mo3uiiueil ObIAM He COTAACHBI HEOIIO3UTHUBHUCTHI, MHOTHE U3 KOTOPBIX
CUUTAAU, YTO MaTeMaTHKa, KOTOPYIO OHHU, II0 CYTH [IeAd, CBOJUAHU K AOTHKE, SIBASI-
€TCS AMIIb BCIIOMOTATEABHBIM AallllapaToM, CAYXKAIIUM [As OCYILIECTBAEHHS yC-
MEIIHBIX SI3BIKOBBIX IIpeo0pa30oBaHUM B HayKax o akrax. B. Paccea, Hanmpumep,
YTBEPKIAA, UTO «..MaTeMaTHYeCKoe 3HaHHe He BBIBOJIHUTCS W3 OIIbITA IIyTEM HH-
AYKIINH; OCHOBaHHUeE, 10 KOTOPOMY MBI BEpUM, 4TO 2 + 2 = 4 He B TOM, YTO MBI TaK
9acTo IIOCPEACTBOM HAOAIOMEHHS HaXOAUM Ha OIIbITE, YTO OfHA Ilapa BMECTE C
OPYro# Imapo#l maeT deTBepKy. B 2ToM cMbIcAe MaTeMaTHYeCKoe 3HaHHe BCE ellle
He sMIIupuydeckoe. Ho 9To U He ampuopHOE 3HAHHE O MHpe. ITO Ha CAMOM JIeAe
IIPOCTO CAOBECHOE 3HaHHe 0 Mupe. «3» obo3HadaeT «2 + 1», a «4» o3Ha4aeT «3 + 1».
Orcroza caemyeT, 4To «4» 03Ha4YaeT TOo Ke, 4To «2 + 2». TakuMm obpasoM, MaTeMaTH-
4ecKoe 3HaHHe IIePecTaso ObITh TAMHCTBEHHBIM. OHO MMeEET TaKyo K€ IIPUPOAY,
KaK U «BEAHKas UCTHHa», 4TO B apae 3 dyranrs.

CBoI0 THUIIOTE3y IPHUPOALI MaTeMaTHKHU IIpenaokua A. Ilyankape. Omnupasacs
Ha OTKPBITHE HEEBKAHIOBBIX ['€OMETPHH, KOTOPEIE IOKA3aAH, «ITO OJHOMY U TOMY
JKe IIPOCTPAHCTBY MOTYT COOTBETCTBOBATH PAa3AMYHBIC, HO SKBHBAACHTHBIE T'€O-
MeTpUM»*, OH IpPHUIIEeA K BBIBOLY, YTO OIBIT «IIOKAa3bIBAeT HAM HE TO, KaKasd Ieo-
MeTpus Hauboaee IIpaBHABHAS, a TO, Kakasl Hauboaee y1oOoHa»S.

Hpyrumu caoBamHu, IlyaHkape cyuTas, 4TO MaTeMaTHKa HMEET 8HEeONblMmHoe
IIPOUCXOXKIECHNE U caMa II0 cebe HHYero He TOBOPHUT O PEaAbHOM MHpe, a ee (PyH-
AaMEHTAABHBIC IIOHATHA, AKCHOMBI H HpI/IHLII/IHLI €CTh AHUIIb HpOI/I3BOAI:HLIe Cco-
rAaIleHHsI, KOHBEHIIUH MEXKAy YYEHBIMH, KOTOPBbIE YCTAHABAWBAIOTCS HCXOAS H3
TEeX WAU HWHBIX OOIIENIPUHSTHIX COOOpaskKeHUM. JIBASISICH MPOAYKTAMH CBOOOMLHOM

t JUx. Ct. Muis CucTeMa JIOTHKH CHIIOTHCTHYECKOH U MHAyKTHBHOW. — M.,1914. — C. 561.
? Tam xe. — C. 583.
3 B. Paccen. Micropus 3amasoit guocodmm. — M., 1959. — C. 839.
4 Dunocopeknii SHIMKIONEANIECKHiT cioBaps. — M., 1989. — C. 272.
® A. Tlyankape. O Hayke. — M., 1983. - C. 55.
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[EeATEeABHOCTH yMa, PEe3yAbTAaTOM «CBOOOIHOTO BBIOOPa», KOHBEHIIUH CTaHOBSTCS
PEryASITHBAMHU HAYYHOTO ITO3HAHUSI.

Taxolf B3rasa Ha MaTeMAaTHKY, IIOAYYHUBIINNM Ha3BaHHE KOHEEHUUOHAIUIMA,
pasmeasiau, Hanpumep, dpuasocodpsl Max u ABeHapuyc, a B 30-x rr. XX B. Hau-
GOABIIIMMHU €ro IPUBEPIKEHIIAMH CTaAu MaTeMaTuku KapHan u AfinykeBud.

Bwmecte ¢ TeM, 6b1A0 OBI HEIIPABUABHO I'HIIEPOOAM3UPOBATE POAbL KOHBEHIIUH B
MaTeMaTHKe, TeM 0oAee CUHUTATh 3Ty HAyKy «(IIPOM3BOABHBIM TBOPeHHEM yMar. ToT
e camblil [TyaHkape, HaIpuMep, OTMedaA, YTO KOHBEHIIUH, XOTS U IIPEACTaBASIOT
COOOH «(IIPOU3BOABHBIE» COTAAIIIEHHS, IIPOU3BOABHBI YCAOBHO. Bce OHM OrpaHHYeHBI
IIPaKTUYECKOH AeSTEABHOCTBIO, OIIBITOM YEAOBEKa, Ha KOTOPBIH TOT ONMHpaeTcsd B
cBoeM BbIOOpe. Boaee Toro, [lyankape momdepKHBaa, YTO COTAAIIIEHHUS U CKPBITHIE,
HeBepOaAN30BaHHbBIE OIPEAEACHHSI, BO3BEJEHHBIE B HAyYHbIE IIPUHIUILI, KOTO-
PBIM «HAIIl YM IIPUIIUCHIBAET aOCOAIOTHOE 3HAYEHHe» U3BACYEHbI TeM He MEHee «H3
9KCIIEPHMEHTAABHBIX 3aKOHOB»!, UTO KOHBEHIIMH HEAb3d abOCOAIOTH3HPOBATb, TaK
KakK B 9TOM CAydae OT HAyKH He 0CTaAOCh Obl HHUYETO.

Takoe ITOHMMaHHE KOHBEHIIMH BIIOAHE COTAACYETCH C COBPEMEHHBIM IIOIXO-
JOM K U3yYEHHIO HAy4HOTO II03HAHUS, T/Ie OHA IPEACTAeT OAHOU U3 €ro IpoLeayp,
IIpeaIIoAararolleil BBeAeHHE OIIPENEACHHBIX HOPM, IIpaBHA, TpebGoBaHW, 3HAKO-
BBIX CHUCTEM M T. II. HA OCHOBE SIBHOTO MAW HESIBHOTO COTAAIIEHHUHS CyOBEKTOB ITO-
3HaBaTEABHOM JAECATEABHOCTH. HpH 9TOM KOHBEHIIHA BCErga HMEET 06’beKTI/IBHLIC
OCHOBaHHMA U 00ycAOBA€HA KOMMYHHUKATHBHOM, a 3HAYUT, — COLMAABHO-
HCTOPHUYECKOH IIPUPOIOH HAYYHOIO ITO3HAHUIZ.

B coBpemeHHOH MaTeMaTHKe U (PHAOCO(HH 3TOH HAYKH CYLIECTBYET U TOYKA
3peHusI, HanboAaee OTYETAMBO IIpeAcTaBAeHHass KaHTOM, cOraacHO KOTOPOH UyBCT-
BEHHbIE BOCIIPHUSTHS YEAOBEKOM IIPOCTPAHCTBAa M BPEMEHH OIPeNeA€HHBIM obpa-
30M OPraHHU3yIOTCH B COOTBETCTBHH C IIPHUCYIIHUMH €T0 pasyMy O0OOnbimHbLMU (an-
PUOPHBIMU) CTPYKTYPAMHU.

BriepBble TEpMHH «allpHOpHOE» IIOosABAsIeTCsl B paborax [lekapra u AefibHuIA
KakK IIPOTHUBOIIOCTABACHHUE TEPMHHY «alloCTEOPHOE» (OCHOBAHHOE Ha YyBCTBEHHOM
OIIBITE), YTO OBIAO CBSI3aHO C KOHIIEIIIIHMEM «BPOXKIEHHBIX Haei». Boaee raybokue
KOPHH 5TOr0 KOHIIENTa OOHapyXKHBAIOTCH B IIAATOHOBCKHUX PAaCCYyKIEHHSX 00
aHaMHe3Hce, «IPUIIOMHUHAHHUI» AYIIH B IIPOLIECCE ITO3HAHUSA «HAEH», KOTOPBIE OHA
coseplasa [0 ee COeAMHEHHUs C TeAOM. Y AeHOHHIIA KOHIIENT allpHOPHOTO CBS3BI-
BaeTCd C OCOOBIM KAACCOM MCTHH, Ha3bIBAEMBIX UM (MCTHHAMH pasyMar, KOTOPbIE
IOAYUHAIOTCH TPeOOBaHHUAM 3aKOHA HENIPOTHBOPedHs. MHBIMU CAOBAaMH, allpHOpP-
Hoe fas Ae#iOHUIIA — aHAANTHYECKH-YMOIIOCTHTaeMoes.

Y Kaura, B otandue oT Ae#iOHUIIA, IO «allPHOPHBIM» [IOHUMAETCH He KaKasi-
TO cozepsKaTeAbHas Hies (HallpuMep, Hies 4HucAa), a beccomepzkaTeAbHas (allpH-
opHasi) «popmar. [Ipu 3TOM ampHOpPHOE HABASIETCS HEOOXOAMMOMH COCTaBASIOILIEH
II03HaBaTEABHOTO IIPOIECCa, TaK KaK OHO «0(pOPMASET» allOCTEOPHOE, TO €CTh IIPH-
JAeT OIPEAEACHHYIO (POPMY ITOAYYEHHOMY C ITOMOIIBIO YyBCTBEHHOIO OIIBITA «CO-
JEPIKAHUION.

Kpome Toro, KauT mokasslBaeT HEIPaBOMEPHOCTH IIOAXOAA, IIPH KOTOPOM
IIPOTHUBOIIOCTABACHHUS «alIPHOPHOE» — «allOCTEPUOPHOE» M «@HAAUTHYECKOE» — «CHH-
TETUYECKOE» CUHUTAIOTCH SKBHUBAACHTHBIMH, TO €CTb — OLIMOGOYHOCTH IIPSMOTO OTO-

! A. Tyankape. O Hayke. — M., 1983. - C. 90.
2 Cwm.; JI. A. Mukemna, M. 0. Onenkos. Hosbie 00pasbl Mo3HAHMS 1 peanbHocTH. — M., 1997. - C. 31;
JI. A. Muxkemnsa. @unocodus Haykn: CoBpeMeHHas snuctemMosorus. Haydnoe 3HaHue B JUHAMUKe Ky/IbTYpbl. MeTo-
JIOJIOTHsI HAYYHOTO MCCIeIoBanus : yuel. mocobue. — M., 2005. — C. 111-112.
dCwm, Hanpumep: C. JI. Karpeuko. K Bompocy 06 «anproprocTi» matematndeckoro 3Haunus: URL :
http://www.philosophy.ru/library/katr/math_conf2001.html (nara o6pamenus: 11.03. 2012)
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KIOECTBACHHUS AeMOHUIIEM AaIllpHOPHOrO U aHaAuTHYeckKoro. OH COCPEIOTOYHA
BHHUMAaHHe Ha aHAAM3€e KATerOPHUU CHHTETHUYECKOTO a Priori.

B maapHeliemM B UCTOPUH (PHUAOCO(DHUHU YTBEPAUAOCH KAHTOBCKOE ITOHUMAaHHE
aIPUOPHOTO KaK CHHTETUYECKOIO A Priori BMECTe C IIPENAOKEHHBIM UM «HabOpOM»
TaK Ha3bIBAEMBIX «AlIPHOPHBIX (POPM», U3 MHOKECTBA KOTOPbIX KaHT Bblaeaser
BCErO AMIIb ABE: IPOCTPAHCTBO, SIBASIOIIEECS OCHOBAHHUEM T€OMETPHUH, U BpPEMH,
Aexkalllee B OCHOBaHHM apudMeTHKH. Tako#l momxon obycaoBAeH TeM, 4To KaHT
IIPUHUMAET KaK JaHHOe NeKapPTOBY (IIPOTSIKEHHYIO CyOCTAHIIHIO» U HBIOTOHOBCKHE
«aBCOAIOTHOE IIPOCTPAHCTBO» U «abCOAIOTHOE BPEMSI».

ITo KauTy, «HacTosIIlEe MaTeMaTUYeCKHE ITOAOKEHHs BCEr/ia allphopHbIE, a
He SMITUPUYECKUE CYKIEHUS, [IOTOMY YTO OHHU 00Aaai0T HEOOXOAUMOCTBIO, KOTO-
past He MOXKeT ObITh 32aUMCTBOBAHA U3 OMbITa»!. B cHAy 9TOro mMareMaTHhKa U CIIO-
cobHa IeAaTh BCEOOIIME U HEOOXOAMMBIE BHIBOILI.

OTOH MO3UIMHU IPUAEPKUBAACH, HAIpUMep, ['HABOEepT, KOTOPBIM B OMHOU U3
cBoHX paboT oTMedas, YTO «PHUAOCOMEI — U KaHT ABAgETCS KAACCHYECKHM IIpel-
CTaBUTEAEM OTOH TOYKHU 3PEHUSI — YTBEPKIAAH, YTO, KDOME AOTHKHU H OIIBITA, MBI
UMeEM €ellle a priori U3BECTHBIE 3HAHUS IPO A€HCTBUTEABHOCTD ... 91 AyMaio, 4To U
MareMaTHYeCKHe II03HAHUS OCHOBBIBAIOTCS, B KOHEYHOM CYeTe, HA TAKOM Ha-
TASITHOM CO3€EPLIAHHH U YTO AL IIOCTPOEHHSI TEOPHUHU YHCAA HAM [arKe HEOOXOIHUMO
OIlpeIeACHHOE HATAS/THOE YCTAHOBAECHHUE A priori2.

OTy TOYKy 3peHHud paszneasds U Kaccupep, y KOTOPOro JOBOABHO OOABIIIOE KO-
AM4YecTBO paboT mo duaocopun marematuky. OH I0AAraeT, HAIIPUMED, UTO ITOHS-
THE YHCAA He CBSI3aHO YyBCTBEHHOM cepoil dyeaoBeka. OCHOBHBIE OTHOIIIEHHS,
TOCIIOACTBYIOIHE B YHCAOBOM psIAy, II0 €r0 MHEHHIO, HEMBICAUMBI KaK CBOHCTBa
comepKaHUg JAHHOTO IIPEACTABAEHHS, a CaM aKT CYeTa sSIBAdeT HaM He OTHOIIe-
HHUsI Belllel B cebe, a AWIIL CITIOCOO HX OTPAXKEHHSI B BOCIIPUSATHH I10CPEACTBOM
Harero 913.

Takoe 3Ke OAOXKEHHE feA, cunutaer Kaccupep, ¥ B reomerpuu. U HempephiB-
HOCTb, U OECKOHEYHOCTb I'€OMETPHYECKOro IIPOCTPAHCTBA HH KOHMM 00pas3oM He
[@HBI YeAOBEKY B €0 OLIYIIEeHUH IIPOCTPAHCTBA, X OCHOBAHHUEM SIBASIOTCS «HIe-
aAbHbIE TOITOAHEHHS, KOTOPBIE MBI K HUM IIPHUBA3bIBaeM»*.

PaccyskaeHns U BBIBOABI Kaccupepa OCHOBBIBAIOTCS Ha HENPUSITHH UM Tpa-
JULIUOHHOTO II0X0/a, B KOTOPOM OOBEKTUBHO CYILECTBYIOIIAs Belllb IIPOTHBOIIOC-
TaBASIETCSI CYO'bEKTHBHOMY IIPEICTABAEHHE O HEM, YTO IMPUBOAUT K IIpobaeMe ase-
KBaTHOCTH IIPEACTABAEHUs Bellu. B cuay sToro Kaccupep ¥ IpUHHUMAET IOAOXKE-
HHE O TOM, YTO OOBEKTHBHAs PEAABHOCTb C HEOOXOAHUMOCTHIO JOAXKHA OBITH TPaHC-
LEHIEHTHA CYOBEKTYS.

Ha BHEOIBITHOM, HIEaAbHOM XapaKTepe MaTeMaTHKH HacTauBaeT U [yc-
cepAb, HEKOTOPble HUIeH KOTOPOTO HAIIAK CBOIO ITOANEPKKY Y MaTeMaTHKOB. [lasa
Tyccepas Bcs apudMeTHKa, HATIPUMED, IPEACTABASIETCS HE YeM WHBIM, KAK HEKO-
TOpo#l (pOpMaAbHON OHTOAOTHEM, KAK COBOKYIIHOCTBIO CO3[IAHHBIX YEAOBEUECKHM
pa3yMoOM CpeACTB, KOTOPBIE HEOOXOAUMBI IASI IIPEOJOACHHUSI HECOBEPIIEHCTBA HH-
TEAAEKTA, BCE €€ ITOHATHS HE YTO HHOE, KAK CUMBOABI, MHOTHE U3 KOTOPBIX Gecco-
nepKaTeAbHbI. TaKOBBIM, II0 €0 MHEHHIO, SIBAETCH, HAIIPpUMep, IIOHATHE aKTy-

' 1. Kanr. Kpuruka uncroro pasyma. Cou. B 6 1. — M.,1964. — T. 3. - C. 113.
2 D. Hilbert.Naturerkennen und Logik // Naturwissenschaften. H. 47-49, 1930. -S. 961.
3 Cm.: Cassirer E. Substanzbegriff und Funkcionbegriff. Berlin, 1902. — S. 41-43.
*E. S. Cassirer. - P. 139.
° 1., Kaccnpep. [osnanne u aeiictBuTenbHOCTS, [lonsTHe 0 cyGeTantn i nonstie o Gynkmun. Cb., 1912, — C. 349—
340.
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aAbHOIM 6ECKOHEYHOCTH, KOTOPYIO MOXKET IIPEICTABUTE AHUIIIL GECKOHEUYHBIN paccy-
0K, caM B Ae€UCTBUTEABHOCTH SIBAFIONIMHICS OrpaHUYEHHBIM, KOHEUHBIM!.

CeromHa COBEPIIEHHO OYEBUIHO, YTO KAHTOBCKUI allpMopH3M B MaTeMaTHKe
HMeET CyIllecTBeHHbIe caabocTr. OfHA U3 HUX IIPOHCTEKAeT U3 BeIbopa KanToMm u3
BCEX AIIPHUOPHBIX (POPM AHIIB ABYX, BO3MOXKHBIX, IT0 €70 MHEHHIO, B MaTeMaTHKe.
OnHaKo B HaCTOsIIlee BPeMs XOPOIIIO U3BECTHO, YTO B COCTaBE€ MATEMaTHYECKOTO
3HAHUS BBIAEASIIOTCS HE TOABKO TaKHE CTPYKTYpbl Kak apudmeTHka (asrebpa) u
T€OMETPHS (TOIOAOTHS), HO U «CTPYKTYPHI IIOPSAKa», KOTOPble HECBOAUMEI K ABYM
IEePBBIM.

Eme omHa caaboCTh KaHTOBCKOTO allpHOpHU3Ma B IIOHHMAaHWH MaTeMaTHKH
CBd3aHa C HEJOCTATOYHOM fCHOCTHIO NEPBOIPHUYUH AllPHOPHOrO 3HaHUA. POpMEI
MBIIIIACHHS, C KOTOPBIMU KaHT OTOXKAECTBASET allpHOPHOE, He ABAGIOTCH, C €ro
TOYKHU 3PECHHA, BPOXKIACHHBIMH, HO OHU N HE OIIPEACAAIOTCA ‘-ICM—AI/I60, AEKalllyM
3a IpefesaMH MbIIIAeHUdA. MHBIMU croBaMu, anpropHoe y KaHTa He meTepMHHH-
POBAHO B PEAABHO CYILIECTBYIOIEM MHPE HU AOTHYECKH, HU T€HETHYECKHU, a II0TO-
My M CYIIECTBOBaHHE 3TOTO CaMOI'0 allpHUOPHOTO KaK CIIeINHU(MHUYECKOT0 BHUAA 3Ha-
HHS, U AIOOBbIE TEOPETHIEeCKH 000CHOBAHHBIE BBICKA3BLIBAHHS O HEM OKA3bIBAIOTCS
Ipo0AEMaTHYHBIMHE.

Kpome Toro, KaHT B CBOMX IIpe[CTaBACHUAX O MaTeMaTHKe, KaK MBI y»Ke OT-
Me4daAH, IPOU3BOABHO OTPaHHYHBAET chepy MaTeMaTHUYECKOIO 3HAHHUS, CBOJSA €ro
K apudMeTHKe H €BKAHIOBOM reoMeTpuu. OTKPBITHE HEEBKAHIOBBIX I'€OMETPHUH C
OYEBH/IHOCTBIO ITOKA3aA0, YTO MaTeMaTHKa KakK TeopeTHdecKas AUCLUIAMHA He
OpUBsA3aHaA K 9KCIAMKAIIMY IIPEACTABACHHM, 3aKAIOYEHHBIX B YHHBEPCAABHOM OH-
TOAOTHH MBIIIIACHHUS, Ha KOTOPYIO OITMPAACS B CBOUX paccyxKaeHuax Kant?2.

HHaTepecHyI0 TPAKTOBKY AIIPHOPHOCTH MaTe€MaTHUKH, OCHOBAHHYIO Ha IIOHS-
THUH IIPaKTHKH, IIpeJAaraeT B OAHOM M3 CBOMX HemaBHUX pabor B. 9. [lepmuHOB.
OH HoaaraeT, 4TO allpHOPHOE B YE€AOBEYECKOM 3HAHHUHU, a 3HAYUT U B MaTeMaTHKe,
MOZKeT OBITBH IIPEACTABACHO KaK «CHCTEMa YHHBEPCAABHO HOPMATHBHBIX IIPEICTAaB-
A€HUM, IIPOMCTEKAaIolas U3 HeOOXOMUMOH AeITEeABHOCTHOM (IPaKTHYeCKOH) OpH-
€HTallUU MBbIIIACHUS». AHaau3upyd noaxonpl Kanrta, I'yccepad M HEKOTOPBIX CO-
BpPEMEHHBIX (PHUAOCO(POB MaTEMaTHKH, [IepMHHOB IIOKa3bIBAET, YTO HCXOHBIE
HAeaAU3allid MaTeMaTHKHU OTHOCSTCS He K COAEPKAaHHIO, a K (pOpMe MBIIIIACHUS U
SBAFIOTCS 9aCThIO €r0 allpHOPHOM CTPYKTYPBIL.

AprymMeHTBI, KOTOpPblE€ MNPEABSIBATIET IPU 3TOM IlepMHHOB, CBOAATCA K CA€-
AYIOIIMM TIOAOKEHHUSM. Bo-TIepBBIX, MeXAYy apu(pMETHYeCKHMHU U AOTHYECKHMHU
MOHATHUAMH CYIIECTBYeT TeCHas B3aMMOCBH3b. JTO IIOATBEPKAAETCS pe3yAbTaTa-
MH COBPEMEHHBIX IICHUXOAOTHYeCKHX HuccaenoBaHuil (XK. ITmazke u apyrue), KoTo-
pBle yKa3bIBaIOT Ha OJHOBPEMEHHOCTh M B3aHMMO3aBHCHMOCTH (DOPMUPOBAHHS B
CO3HAHUHU pebeHKa apu(MMETHIECKUX U AOTHYECKHUX CTPYKTYP ((popMHpOBaHHE AO-
TUYECKOTO IIOHATHUS KAacca B TOM XK€ Mepe 3aBHCHUT OT IOHATHA 4YHCAQ, KaK U
dhopMUpOBaHHE IIOHATHS YHCAA OT AOTHYECKOrO IIOHSTHS KAacca), a TakxKe Ha
CBSI3b PA3BUTHS 3THUX CTPYKTYP C Pa3sBHUTHEM IIPEACTABAEHHI O IIPOCTPAHCTBE H
BpeMeHUS.

Bo-BTOpPBIX, B IOAB3y allPUOPHOCTH, II0 KpalHEH Mepe, AEMEHTapHON MaTe-
MaTHKH T'OBOPHUT CaMOOYEBHIHOCTH 9THX HCTHH, KOTOpad IpeobrazaeT Ham ode-
BHHOCTSIMH, OTHOCSIIITUMHUCS K COZEPIKAHHUIO 3HAHUSA. TaKoBBI, K IIpUMepPy, 0bIIe-
IPUHATBIE HOPMBI AOTHYECKOT0 YMO3aKAIOYEHHS.

L Cm.: E. G. Husserl. Husserliana, Bd. XII. Haag, 1970. - P.191-192.
2 Cm. 06 5TOM noapo6Hee: C. JI. Karpeuko. K Bonpocy 06 «anpruopHOCTH» MaTEMaTHYECKOTO 3HAHMUSL.
% Cw.: XK. Tuake. M3Gpanubie MCHXOI0OrHYECKHe Tpy/abl. — M., 1969. — C. 78-80.
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B-TpeTpHX, BECOMBIM JOBOZOM B ITIOAB3y allPHOPHOCTH HCXOAHBIX MaTeMaTH-
YeCKUX HAeasus3aluil, C TOYKU 3peHUs [IepMUHOBA, MOXKET CAYXKUTH HAaAHMYHE TakK
Ha3bIBa€MOM yHHBEPCAAbHOH HAM KaTerOpHaAbHOM OHTOAOTHM, BKAIOYaloIled B
CBOIO CTPYKTYPY HPHUYMHHYIO H IIPEAMETHYIO OHTOAOTHH, (POPMHUPYIOIIUXCS Ha OC-
HOBE [IeATEABHOCTH Y€AOBEKa.

MaTeMaTHKa IIPH TAKOM IIOAXOAE MOXKET IIOHHMAaThCH KakK (PpopMasbHas OH-
TOAOTHSI MHpPa, CXBaTbIBaOIlad IIPAKCEOAOTHYECKH 3Ha4YUMble KadecTBa €ro
IIPEAMETHOH CTPYKTYPBI. AIIPHOPHOCTD K€ €€ COCTOHUT B TOM, YTO HCXOJHBIE Ma-
TeMaTUYeCKHe HHTYUIIUH IIPEAIIEeCTBYIOT BCIKOMY SMIIMPHUYECKOMY aHaAHU3y: HC-
XOMHBIE MaTeMaTHYeCKHE CTPYKTYpPbl AMOO OMHO3HAYHO 33aJaHbl YHHUBEPCAABHOMN
IIpeIMETHOH OHTOAOTHEH, AUGO OIIpeNeAeHbl €0 B COOTBETCTBHH C HMHTEPCYOBEK-
THBHOM MHTEHIIMOHAABHOM yCTAHOBKOM, ABAASCh €IUHCTBEHHBIM aJeKBaTHBIM OIl-
peleAeHreM IIPeIMEeTHON OHTOAOTHMH. I'AaBHOE IPH 3TOM COCTOMT B TOM, YTO HH-
TYUTHBHYIO OCHOBY HMCXOMHBIX MaTeMaTUYECKUX IOHATHUH U CTPYKTYP COCTABASIOT
He YyBCTBEHHBIE 00pa3bl M He abCTpaKTHBbIE IIPEICTABACHHS HAyKH, a YHUBEP-
CaAbHBIE TIPEACTABACHHS O PEAABHOCTH, IOPOKAEHHBIE AEATEABHOCTRIO!.

Takoe NOHMMaHHE MaTEMaTHKH, C Halllefl TOYKN 3PEHHS, B OIIPEACACHHOU
Mepe COTAacCyeTcsl C MaTe€pPHaAHMCTHYECKON TPAaKTOBKOM 3TOM HAyKH, B COOTBETCT-
BHUHM C KOTOPOM MaTeMaTHKa B CBOEM T€He3MCe IIPEeACTacT KaK HeKoTopasd Hepap-
xust (DOPMaABHBIX CHCTEM, KaxKjas M3 KOTOPBIX HMEEeT PAa3AHMYHOE OTHOIIEHHE K
00BEKTHUBHOM AEHCTBUTEABHOCTH, a 3HAYHUT U K OIBITYy. BO3HHMKHOBEHHE U pa3BH-
THe 3A€MEHTAPHON MaTeMaTHKH (apU(PMETHKU U TeOMEeTPUH) 06YCAOBAEHO 3aIIpo-
caMH IPaKTUYECKOH HesSTEeAPHOCTH. PelleHneM 3amad IMPaKTHYECKOI'O XapakTepa
JETEePMHUHHUPYETCS U Pa3sBUTHE IPUKAAIHOH (comepzkaTeAbHOH) MaTeMaTHKH. [lo-
CTpPOEHHBIE Ke Ha 0a3e 3AeMEHTapHONM MaTeMaTHUKH TeOpHUs MHOKECTB, aarebpa,
TEOPHsl KATErOPHUH, TOIIOAOTHS, U T. II. aOCTPaKTHbIE TEOPUU HEe UMEIOT OYeBUIHON
(HemmocpeACTBEHHOI) CBA3U C peasbHbIM MHPOM U IIPAKTHKOMH €ro OCBOEHHUS.

OmHaKO TPYAHOCTb YCTAHOBAECHHS CBSI3H COBPEMEHHBIX oOaacTel TeopeTude-
CKOM MaTeMaTHKU C O6’beKTI/IBHI)IM MHPOM HE MOZKET CAYKHUTH OCHOBAHUHEM [OAd €€
orpunianug. Tem Goaee YTO MCTOYHHKOM COMEPIKAHHS YEAOBEYECKOIO MBIIIACHHS,
B TOM YHCA€ B MBIIIACHUA MaTEMaTHYECKOIO, IBAFETCS MMEHHO 3TOT BHEIIHWH
Mup. Pa3BuTHe TEOPETHYECKOH MBICAM U CETOAHS IIOATBEPXKIAAET TOT (PaKT, UTO
cyOBeKTHBHas cBoOOJa MaTeMaTHKOB, UX paboTa Han 3afadaMi, OAACKUMH OT
IIPHUAOKEHHUH, HEU3MEHHO obopadyMBaeTcd INPEABOCXHUINECHHUEM TeX HAM HHBIX 3a-
IIPOCOB CO CTOPOHBI HAYKH U TEXHHUKHU. A Ta «IIPEIOIIPEAEACHHOCTE HUAH (IIPEIyC-
TAHOBAEHHAsI FapMOHHS», KOTOPbIe OOHAPYKUBAIOTCS IIPU PACCMOTPEHHUH PE3YAb-
TATOB IIPUMEHEHHS TeX HAW HMHBIX abCTPaKTHBIX MaTeMaTHYeCKHX TEOPHH, «Ha
caMOM [ieA€ €CTh BBIPAXKEHHE TOTO 0OCTOSTEABCTBA, UTO YEAOBEK, &, CACHOBATEADb-
HO, U €T0 MBIIIACHHE — 3TO IPOAYKT PA3BUTHS CAMOMH IIPUPOAbI, OOBEKTUBHBIX 3a-
KOHOMEpPHOCTeH»?2.

[TosToMy, BO3Bpalasich K COBPEMEHHOMY alIpHOPHU3My B MaTeMaTHKE, XOTe-
AOCBH OBI OOpaTUTh BHHUMAHHE Ha TO, YTO 3Ta KOHIIENIIHUS He OTBEYaeT Ha HEKOTO-
pble BeCbMa CyIIEeCTBEHHBIE BOIIPOCHI 3IIHCTEMOAOTHYECKOTO XapakTepa. Tak, Ha-
IIpUMeEpP, COBPEMEHHAas SIHCTEMOAOTHS HAaCTaWBaeT Ha TOM, YTO «B OOIIEM cAydae
MaTeMaTHYeCKHUM IIOHATHSAM He COIyTCTBYIOT 00pasbl. Ho MOXKeM AM MBI H3 3TOTO
3aKAIOYHTE, YTO MM HE COIIyTCTBYIOT TpPaHCHEHAEHTAABHbIE CXeMbI? MOXKHO AmM

! Cw.: B. 51, TlepMHHOB. ANIPHOPHOCTB 1 PEabHas 3HAYMMOCTH HCXOHBIX MPEACTABICHHiT MaTeMaThki. — M., 2001.
2B, C. I'psisnos. Jloruka. PanponansHocTs. TBopuectBo. — M., 1982. — C. 98.
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MBICAUTD YHUCTBIMH MaTEMaTHYECKUMH IIOHSITHAMHU, HE IEePeBOAd MX HU B KaKOH
BHYTPEHHUH A3BIK MBICAU?»!

Ha 5Tu BoIpoCkI COBpPEMEHHBIN allpHOPHU3M He OTBEYaeT, U XOTs COBEPIIEHHO
SICHO, YTO ¢... MBICAB ITO-IIPEXKHEMY OCTAETCsl TPaHCLIEHIEHTAaABHOM CXeMoi, pea-
AW3YIOLIENCS B TEYEHHUU allPHOPHOIO0 BPEMEHM», CErOAHS B IIOHHMAHWH allpHO-
pu3Ma, BUAMMO, HEOOXOAMMO HATHU B HaIlpaBAeHUHU cyObekTa masbire M. Kaxra,
«OT IIpeaMeTa MaTeMaTHKH K aHaAu3y 0a30BbIX, 9AEMEHTAPHBIX aKTOB MBICAH. YTO
B HUX MOXKHO CUYHUTATDH allPUOPHBIM ?»2.

§4. IIpo6aemMa HCTHHBI B MaTeMaTHKeE

Crnenudrka MaTeMaTHYeCKOIO ITO3HAHHUS HaXOAUT CBOE OTpPaKeHHE U B IIO-
HUMAaHUU UCTUHBI B MaTeMaTHuke. B ecTecTBEHHBIX HayKaX IIPEOAOKEHUE CIUTAIOT
HCTUHHBIM, €CAH €TI0 CEMaHTH4YEeCKOe 3HAa4YeHUE COOTBETCTBYET aHAAOTHYHOMY 3Ha-
YEeHHUIO HEKOTOPOTO IIPEIAOIKEHHS, BEIPAsKEHHOMY B S3BIKE TOH HMAM MHOH HAYKH.
OTO MOXKeT OBbITh €CTECTBEHHBIM HAM HUCKYCCTBEHHBIN (CHMBOAMYECKHH) SI3BIK, C
IIOMOIIIBI0O KOTOPOTO OITHCHIBAIOT ITOAYYEHHBIE 3MIIMPHYECKHE AaHHBIE. [Ipu sToM
oapasyMeBaeTcsd, YTO CaMO 3TO OIIHCAHHE COOTBETCTBYET OITMCHIBAEMOM OOBEK-
TUBHOM peaAbHOCTHU. MIHBIMH cAOBaMH, MCTHHA 3[€Ch IIOHUMAaeTCd B TPagUIINOH-
HOM, KAAQCCHYECKOM CMBICAE€ «KaK COTAACOBAHHOCTB MEXKAY HHTEAACKTOM U Be-
11pI0»3, KaK «COOTBETCTBHE MBICAU IIPEAMETY .

Takoe ITOoHMMaHMe HAYYHOM HCTHHBI, BO-TIEPBBIX, CBA3BIBAET €€ COJepKaHHe
C Pa3AMYHBIMH OOCTOSITEABCTBAMH: YPOBHEM HMEIOIIMXCs 0a30BBIX 3HAHWM, HC-
IIOAB3YEMBIM SI3BIKOM, TEXHHYECKHMH CPEACTBAMHU, IIPUMEHAEMBIMHU B SMITHPUYE-
CKOM HCCA€OBAaHUU U T. II. FIHade roBopsi, HCTHHA B 3TOM CAydae IIPEACTaeT KakK
GECKOHEYHBIH IIPOIIeCC CMEHBI OTHOM OTHOCHUTEABHOI MCTHHBI APYTOH.

Bo-BTOpBIX, IOHUMaHNe UCTUHBI B paMKax TEOPHUU KOPPECIIOHAEHITUU TPpeby-
€T NMPaKTHYECKOH IIPOBEPKU HCTHHBI: KPHUTEPHEM HCTHHBI 3[€CHh BBICTYIIAET
IIpaKTHKAa.

Hu nepBoe, HU BTOpO€ B IIOAHOH Mepe He IIPHUAOKHUMO K MareMatuke. [lep-
BOE — B CHAY TOTO, YTO «MaTeMaTHKa CTOHUT OCOOHSKOM CPeaH APYTUX HAyK: HUKa-
KOH ee pe3yAbTaT He MOXKeT OBITh 3a4ePKHYT JaAbHEHIIINM pasBUTHEM Hayku. Om-
HazKpl IOKa3aHHas TeopeMa yzKe HHUKOTA He CTaHET HEBEPHOM, XOTS BIIOCAEICT-
BHUH MOXKET BBIICHHUTHCH, YTO OHA SBASETCH AWIIb TPHUBHAABHBIM YaCTHBIM CAyda-
eM Kakoii-To Goaee obIied mcTuHbl. MaTemMaTHdecKue 3HaHHUS He IIOJAEKAaT Iiepe-
CMOTpY, ¥ OOIIMIH KX 3aIlac MOXKET AHIIL BO3PACTATh».

Bropoe — moToMy 4TO B MaTeMaTHKe HHKOTAA He 00pallaloTcs K HeIIOCPeICT-
BEHHOH 3MITMPHUYECKOH ITPOBEPKE TEOPETUYECKUX BBIKAQLOK. DKCIIEpUMEHTAABHOE
0Ka3aTeAbCTBO KaKOT0-AHMOO MATeMaTHYeCKOTo (haKTa HAW 3aKOHA HE SIBASETCS
AT MATEMAaTHKOB OKA3aTEABCTBOM.

«IloarBepkaeHME OOIIETO 3aKOHA Ha KOHEYHOM YHCAE CAydaeB (Kak ObI 9TO
YHCAO He OBIAO BEAMKO) HUKOHM 00pa3oM He IIpeACTaBAsSIeT COOOM JOKa3aTeAbCTBa
B MaTeMaTH4YeCKOM CMBICAE, Ja*Ke €CAH HEH3BECTHO HH OJHOTO HCKAIOYEHUS, —
nuiryT Kypaut u Po66unc. — IIpu TakuxX 00CTOSATEABCTBAX pacCMaTpPHUBaeMOE yT-

! E. B. Kocuoa. Hekoropsie mpo6iiems! anpropusma // GHiocodus MaTeMaTHKH: aKTyalbHbIC Ipoonemsr. Marepua-
1161 Mesk lyHapo (HO# Hay4qHO# KoH(epenimn 15-16 urons 2007. — M., U3-Bo Casus C. A., 2007. — C. 147.
2 Tam sxe. E. B. Kocuosa.
3 Anronorus MupoBoit ¢puocoduu. B 4-x 1. - T. 1. - 4. 2. - M., 1969. — C. 837.
4p, Jlexapt. Counnennst. B 2-x t. — T. 1. - M., 1989. — C. 604.
® M. Kan, C. Viiam. Matemaruka u oruka. Perpocriextisa u nepenektussl. M. : Mup, 1971. TTep. ¢ anr.: Mathemat-
ics and Logic. Retrospect and Prospects. Mark Kac and Stanislaw M. Ulam. N.-Y. Washington. London. 1968.
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BEPIKIAEHHUE HAM «3aKOH» €CTh He YTO MHOE, KaK BIIOAHE pasdyMHas THIIOTe3a, KO-
TOPYIO MOTYT BHIOH3MEHHTH PE3yAbTAThl OyAyIIHUX 3KCIIEPUMEHTOB. B MaremaTu-
K€ «3aKOH» MOXKET CUUTAThCS AOKa3aHHBIM TOABKO TOTZA, KOTJa OH BBIBEAEH KakK
Hen30eKHOe AOTHMYECKOE CAEACTBHE M3 IIPEAIIOCHIAOK, IIPHU3HAHHBIX CIIPaBEIAH-
BBIMID .

JlefiCTBUTEABHO, HEAB3sl IIPOBEPUTH Ha IIPAKTHKE IIPOCTOM (PaKT OTCYTCTBHS
O0IIMX TOYEK y ABYX IIapPAAACABHBIX IIPSAMBIX, CKOABKO OBbI MBI HH OpasM TO4YEK Ha
9THUX NpaMbIX. Heab3sa moctpouts rpacduk dyHrumu [Aupnuxae, 3HaYeHHE KOTOPOH
[Ad pallMOHAABHBIX YHCEA PaBHO 1, a mad HppaluoHaAbHBIX uucea — 0. HeBos-
MOXKHO MHOATBEPAUTH OMIIMPHUYECKH, COOTBETCTBYIOT AH PEAABHOH AEeUCTBUTEABHO-
CTHU MaTeMaTH4eCKHE MOJEAHN 3apPOKIAECHHUI U 3BOAIOIIMU KOCMHYECKUX CHUCTEM, KO-
TOpBbIE YCIEIIHO OIIUCHIBAIOTCS IIPOBEPEHHBIMH MAaTeMaTHYeCKHUMHU MOJAEASIMHU
APYTHX TEOPHi, HAIIPUMeED, SAAePHON (PU3HUKH.

Y4uThiBasg cAabOCTH KAACCHYECKOM KOHIIEIIIIUKM HCTHHBI, PA3AHMYHBIMU (DHAO-
cohamMu OBIAU IIPEIAOKEHBI U APYTHE ITOAXOAbI K €€ IIOHUMAaHHIO.

Kozepenmnaa wKoHuenyust HUCTHUHBI IIPEAIIOAATAaeT CBS3HOCTh, COrAACOBaH-
HOCTB, CUCTEMHOCTb M €IHHCTBO 3HaHUdA. [lo KOT€pPEeHTHOCTBIO IIPH 3TOM IIOHH-
MaeTcsl B3aMMHOE COOTBETCTBHE COAEPKAHHS BBICKA3bIBAHHM B HEKOTOPOM CHC-
TEeMe pacCyKAEHUs, MPECTABAGIOIIET0 MHOTO3BEHHYIO AOTHYECKYI0 KOHCTPYK-
muio. Takol KOHCTPYKIIMEH BIIOAHE MOXKET CUHTATBCS U Al00Oas MaTeMaTHYecKas
TEOpHs, U Ta HAM HHasg 00AaCTh MaTeMaTHYeCKOro 3HaHHHA. ECTecTBEHHO, YTO B
3TOM KOHIEMIIUH T'AaBHYIO POAb UTIPAIOT AOTHYECKHE KPHUTEPUH HCTUHBI (HaIlpH-
Mep, HEITPOTHBOPEYUBOCTb U ITOAHOTA KOHCTPYKIINH). FIMEHHO B CHAY 3TOro Kore-
PEeHTHasT KOHIIEINIIUSA HCTUHBI dBHO HAW HEABHO HCIIOAB3yeTCd B MaTeMaTHKe.
Boabl1o#i BKAQZ B pa3BUTHE 3TOU KOHIleNIUU BHecau Aeiibuuil, CrimHo3a, [erean,
a TakzKe TaKHe COBPEeMEHHbIe y4yeHble U puaocodrl, Kak ['emmeas, Hetipar, ®pank
U ApyTHE.

«OnpeeseHue HCTUHHOCTH IIPEeIAOKEHUS, — CYHTAET, HaIIpHUMeD,
O. HetipaT, — IIOCTOSHHO IIPUBOAUT K COIIOCTABAEHHIO IIPEIAOKEHHS C CHCTEMOH
APYTUX IIPEJAOKEHHH C IIEABIO BBISCHEHHS, COBMECTHMO OHO C HHMHM HAH HE CO-
BMECTHMO, a HE COIOCTAaBACHHS BBICKA3bIBAHHSA C AEHCTBUTEABHOCTBIO. [loHATHE
AOTHYECKOH HENPOTHBOPEYHMBOCTHU AOAXKHO pa3 U HaBCETAa 3aMEHHTH OTHOLIEHHE
BBICKA3bIBaHHUS K YEMY-TO JAHHOMY»2.

OTy TOUKYy 3peHHs paszaesseT U P. PpaHK, yTBEpKAAIOIIUY, ITO BIIOAHE BO3-
MOZKHO «J0OKa3aTh T€OPEMbI KOHI'PYSHTHOCTH YHCTO AOTHYECKHM IIyTeM, 6e3 CChIA-
KH Ha (PU3HYECKYIO HIEI0 “IIPUBEIEHUS K COBIAIEHHIO »3.

ITo ero MHEHHIO, TaKas BO3MOXKHOCTB 00yCAOBA€HA TE€M, YTO «TaKHe AOTHYe-
CKHE CTPYKTYPbI, KaK I'eOMeTpHs, IBASIOTCS MCTHHHBIMH CaMH IO cebe, He3aBH-
CHMO OT TOTO, YTO IIPOMCXOAHUT B MHpPE, U HE3aBHCHMO OT 3HAYEHHUS HUX TEPMH-
HOB»*.

TeopHsi KOTePEHTHOCTH HOCUT HOPMAaTHBHBIH XapakKTep, OHA IIOAHOCTBIO 9AU-
MHHUPYET CyOBEKT U3 IIpoliecca MNO3HaHUs, IpHAaBas IIePBOCTEIIEHHOEe 3HAYEHHe
COOCTBEHHO 3HAHUIO U MBICAUTEABHBIM IIPOIEypaM, B PaMKax KOTOPBIX OHO CYy-
miecTByeT. KpoMe Toro, KorepeHTHas KOHIEIIIUA UCTUHBI, 110 CyTH J€Aa, OCTABAS-
er Ge3 orBeTa BOIPOC 06 UCTHHHOCTU 0A3UCHBIX IIOAOKEHUN TOM HAM WHOM Teo-
PHH, €€ aKCHOM.

tp. Kypanr, I'. Po66unc. Yro takoe matemartnka. M.—J1.,1947. — C. 45.
20. Neurath. Le developpement du Cerhle de vienne et I"avenir de I"empirisme Logique. Paris, 1935. - P. 5.
So. Dpank. Punocopus Haykn. — M., 1960. — C. 154,
* ®. dpank. dunocodus mayku. — M., 1960. — C. 158
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KoneeHyuoHanbHass meopusi UICTUHBI, HanboAee M3BECTHBIM IIPEACTABUTEAEM
KOTOPOI siBAdeTcCH, Io-BuANMOMY, [TyaHkape, HCXOOUT U3 TOTO, YTO HAy4dHBIE TE€O-
PHUH BMeECTe C UX KOHIIENTYaAbHBIM 0a3MCOM SIBASIFOTCSI PE3YABTATOM SBHBIX HAHM
HeSBHBIX COTAAIIIEHUM (KOHBEHIU) Mexkay AtoabMU. IToaromy Ilyankape cuuraer,
YTO HaAMYHE Pa3AWYHBIX U JaKe aAbTepPHATHUBHBIX B KAKOM-AHOO OTHOIIIEHHUHU TEO-
puil B TOH MAM HMHOHM 00AACTH HAYYHOTO 3HAHHUS JaeT OCHOBAHHUS AT COMHEHUU B
HCTUHHOCTH KaxKI0¥ U3 HUX. [Ipu 3TOM, BbIOUpAS TY UAU HWHYIO TEOPHIO, YIEHBIH
PYKOBOJICTBYETCSI AHIIIb T€M, HACKOABKO KazKaasl U3 HUX OyZeT yIOOHOH AT HEro B
KOHKPETHOM CAydYae: «... OJHa TreoMeTpusd, — numrer [lyankape, — He MOXKeT ObITH
0oAee NCTUHHOM, YeM Apyras; OHa MOXKET OBITH TOABKO 6oaee yzmoOHan»!.

BcraB Ha 3Ty TOYKY 3pEHHS, MBI JOAXKHBI IIPHU3HATH HE TOABKO YCAOBHOCTB
BBIOOpa HAyYHOU TEOPHH, HO U YCAOBHOCTBH CAMOM TEOPHH BMECTE C €€ 3aKOHaMH.
Bce aT0 Kacaercda M MaTeMaTHKH, KOTopasd IIPM TaKOM IMOAXOe IIpeBpaliaeTcs
BCET0 AHIIL B HAOOP «MHCTPYMEHTOB», IIPABHABHBIN BBIOOP KOTOPBIX IIPEIOIIPee-
AFET IIO3UTUBHBIN PE3yAbTaT.

VHCTPYMEHTaAUCTCKHH ITOAXOM XapaKTEePEeH U JAT NPa2Mamuueckoil KoOHuen-
yuu UCTHHEBI, Oepylell cBoe Hadaao B pusococdun [IpeBHero Kuras u AHTHYIHOH
dusocopun. Bemymasa umess 5TOM KOHLENIIMH — HAEs ITPAKTHUYECKON IIEHHOCTH
HCTUHBI. B 3TOM cMBICA€ IIparMaThdecKas KOHIIEMINS UCTHUHBI COBIIaJaeT C Map-
KCHCTCKOH TeopHeH, T/ie KpUTepUeM MCTHUHBI TaK¥Ke cuuTaeTcsd npakTuka. OmHako
B IparMaTH3Me€ IOHATHE NPAKTHUKH OXBAThIBAET HE BECh COLIMAABHBIM OIBIT CO
BCEMH BO3MOXKHBIMH €€ BHJAMH, a KOHKPETHBIE BHABI IPAKTUIECKOH NEATEABHO-
CTHU C €€ Pe3yAbTaTaMHU.

dunocodrl-parmaTuku ([Ixxemc, [wtou, [lupc u gpyrue) CUUTAIOT TEOPUU U
UX NOHATHUHHBIM amnmnapaTr AHIIb «MHCTPYMEHTAMH» HAHU «IAQHAMH IIPEACTOsIIeH
NEeSTeABHOCTH», 3HA4YeHHEe KOTOPBIX MOXKHO OLIEHHUTH C TOYKH 3pEHUd UX paboTo-
CIIOCOOHOCTH, TO €CTh JOCTUTHYTBIX C HUX IIOMOIIBIO pe3yAbTaToB. IloaToMy M HC-
THHAa 3/1eCh ITIOHUMaeTCs KaK IIOAE3HOCTb B J€A€ JOCTHUXKEHHUS XKeAaeMOH IeAH.

C rouku 3penuda Y. [Tupca, HcTHHA XapaKTepHU3yeT BCETO AHIIEL PE3yAbTAT II0-
3HaHUS, a HEe caM IMO3HaBaTeAbHBIH ITporiecc. OHa MOXKET OBITH OIpefeAcHa KakK
«corAacHe HEKOero abCTPaKTHOTO BBICKA3bIBAHUS C HAEAABHBIM IIPEIEAOM, K KOTO-
POMYy HCCA€IOBaHHE CTPEMHTCH, HUKOTZAa HE MOCTHIasl €ro, AAS TOro, YTOOBI IIPO-
HM3BECTH HAy4YHOe BepoBaHHE»2. B KadecTBe HMAAIOCTPAIIMH 3TOTO ONPENCACHUS OH
IIPUBOAUT IIPHUMEP YHCAA IT, BEAUYHHY KOTOPOTO MOXKHO BBIPA3UTb C AIOOO# 3a-
I.[aHHOfI CTEIIEHBIO TOYHOCTH, HO BCEra AHMIIIb HpI/I6AI/I)KCHHO.

ﬂ)KeMC Ha3pIBa€T HCTHHHBIMH HAEH, KOTOPBIE YEAOBEK CHOCO6CH YCBOUTBH,
IIPHU3HATh AEHCTBUTEABHBIMH, IOAKPENUTE CBOEH CBA3bI0 U BepuduIirponats. OH
roAraraeT UCTHHOH «COOBITHE, KOTOPOE IIPOU3BOMUTCS [AS HEKOTOpoM maeu. Ilo-
CAE[IHSAS IeAaeTCsl UCTHHOM, OHA 3aBOEBBIBAET CBOIO HUCTHHY B pe3yAbTare paboThl,
KOTOpas COCTOHT B TOM, YTOOBI cebsl MOATBEPAUTH, KOTOPAs HMMEET LIEABIO U pe-
3yABTATOM IIPH3HAHHE CBOEH aelcTBHUTEeABHOCTH»?. B pesyapTare BepubHKAIIUHU
HEKOTOPOE ITOAOXKEHHE CYUTAETCH MCTUHHBIM B CHAY TOTO, YTO OHO CAY?KHUT OCHO-
BaHHUEM [OAd IIPU3HAHUA IIPUTOAHOCTH BLI6paHHOI‘O HAHU CKOHCTPYUPOBAHHOTO 4YeE-
AOBEKOM HHCTPYMEHTAPHS AL TOTO, YTOOBI YCTPAHUTEL HEOIIPEAEACHHOCTh, PaCcCo-
TAAQCOBAHHOCTB MBICACH.

«McruHa, — mumer Y. [I3KeMc, — 03HA49aeT TOABKO TO, YTO MBICAH (COCTaBASIIO-
IIFe CaMM AWIIb YacTh HAIIIETO OIIbITA) CTAHOBATCH HCTHHAMH AHIIb IIOCTOABKY,

! A. Tyankape. Hayka u rumoresa. — M., 1904. C. 60-61.
2 pierce Ch. Dictionary of Philosophy and Psychology. Ed. J. Baldwin. — Vol. 1, 1901. — P. 565.
3y, Jixemc. Mparmarusm. — C. 144,
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IIOCKOABKY OHH IIOMOTAIOT IPUXOAUTH HaM B YIOBAETBOPHUTEABHOE OTHOIIEHHE K
APYTUM 4YacTsM HAaIIIero OIbITar!.

OueBHIHO, YTO NMPAarMaTHYECKUN IIOAXOM K IIOHMMaHUIO UCTHHBI aKIIEHTUPY-
€T BHUMaHHE Ha COLIMaAbHOM 3HAYMMOCTH HUCTHHBI, Ha €e KOMMYHHUKATHBHOCTH U
HHTEePCYOBbEeKTUBHOCTH. B HeM oOHapy>KHUBaeTCd CTPEMACHHE Y4eCTb «HHTEpPEeChl U
BO3MOXKHOCTHU II03HAIOIIETO CyOheKTa, obpallias BHUMAHNUE HE CTOABKO Ha COZep-
JKaTeAbHble  MOMEHTBI  3HAHHH, CKOABKO Ha  €ro  METOOAOTHYECKH-
HHCTPYMEHTAABHYIO 3HAYUMOCTD U 3(P(PEeKTHBHOCTE»?.

Kakoii Xe KOHIENIUH SBHO HAW HESIBHO IIPHAEPXKHUBAETCS B CBOUX paspa-
6orkax mMaremaTuk? OJHO3HAYHOTO OTBETa Ha 3TOT Bompoc HeT. CKopee BCero,
paboTaronuii MaTeMaTHK BOBCE HE 3a1aeTCs BOIIPOCOM 00 HCTHHHOCTH €r0 TeOo-
puii. OH yBepeH B TOM, 4YTO, €CAH Ta HAU MHad TeopeMa (BbICKa3bIBaHME) MaTeMa-
THKH ABALAETCA AOTHYECKHM CAECIACTBHEM HeKOTOpOﬁ HerOTHBOpC‘-IHBOfI CHCTEMBI
aKCHOM, TO ee (ero) HeoOXOAWMO CUHTATh HUCTHHHOU. IIpH 5TOM MOAYAAMBO II0AA-
raeTcs, 4TO HEIIPOTHBOPEYMBAs CHCTEMa aKCHOM HE MOXKET COAEPIKaTb AOXKHBIX
TIOAOKEHHH, TO €CTh KaKAad U3 aKCHOM SIBASIETCH NCTUHHBIM BBICKA3bIBAHHUEM.

TakuMm obpasoM, npobrema UcCmuHHOCMU MaTeMaTHUYEeCKHX TEOPEM (BBICKA-
3bIBAHUH) IIEPEXOIUT B IIAOCKOCTB NPobiembl Henpomugopeuusocmu aKCUOMamur,
KOTOpPBIE CAY?KaT MCXOMHBIM OCHOBaHHEM JAS BBIBOJA (IOKa3aTEABCTBA) 3TUX TEO-
PEM, U €ro IPaBUABHOCTH. HO ABAFIOTCHA AW HENIPOTHUBOPEYMBOCTL aKCHOM H IIpa-
BHUABHOCTB BBIBOJIA IOCTATOYHBIMU YCAOBUSAMHU HCTHHHOCTH €T0 pe3yAbTaTa?

Yro KacaeTcsd AOKa3aTeAbCTBA, TO 371eCh BCe OoAee MAHM MeHee sICHO.

Bce mokazaTeabCTBa IIPEIAOKEHUM AOOOH MaTEMATHYECKON TEOPHUU MOXKHO
pasneAuTh Ha [OBa BHUAA: CHHTAKCHUYECKHE M CeMaHTHYecKHe. [loKa3aTeAbCTBa
IIEPBOTO BH/Za HE HCIIOAB3YIOT HHKAKHX HHTEPIIPETAIlUi M KacaloTCs AWIIL CHH-
TaKCUYECKUX CBOHCTB TEOPHUHU. YUHUTHIBAs, YTO INPABHABHOCTE (DOPMAABHOTO CHH-
TAKCUYECKOTO [JOKa3aTEeAbCTBA YCTAHABAWBAETCS AATOPUTMHYECKH, U, CAEIOBa-
TEAbHO, He BbI3bIBAae€T COMHEHMUi, a TaKiKe TO, YTO COraacHo Te3ucy ['marbepras,
BCsAKOe HepopMaabHOE JOKa3aTEABCTBO HMMEET (PpOpMaAbHbIH 3KBHBAACHT, MOXKHO
cIeAaTh BBIBOJ O HAZEKHOCTH AIOOOTO CHHTAKCHYECKOTO JOKa3aTeAbCTBA.

CeMaHTHUYECKHE [OKA3aTEABCTBA, OIHMPAIOIINECS Ha apTyMEHTHI, IIPeACTaB-
asromue cobofl comepzKaTeAbHble BBICKA3bIBAHHUS, IIPU OIPENEACHHBIX YCAOBHSAX
TaKyKe MOZXKHO OLIEHHUTBH C TOYKH 3PEHHS HX IIPABHUABHOCTHU. Takyio BO3MOXKHOCTH
IIPeIoCTaBASIET TeopeMa KOMIIAKTHOCTH*, M3 KOTOPOH CAEAyeT, UTO OAS BCIKOM
TeopeMbl A Kako#-anbo Teopuu T cyliecTByeT KOHEYHO aKCHOMAaTH3UPYEMbIi
dparmenT T1 aToi Teopuw, rae Teopema A gokasyema. B cuay TOro, 4To 3TO yT-
BepxKJIeHUEe BEPHO KaK OAS (pOPMaAbHBIX, TaK U A9 HepOpMaAbHBIX TEOPUH, Ode-
BHUHO, YTO OIl€HKa IIPABHUABHOCTH CEMAHTHYECKOIO JOKa3aTEeAbCTBa CBOAMMA K
OIIEHKE CHHTaKCHYECKOI'0 JOKa3aTeAbCTBad.

! Tam e, — C. 41.

2 JI. A. Muxermina, M. FO. Onenxos. Hoble 06pa3bl O3HAHMS U PealibHOCTb. — M., 1997. — C. 74.

% Tesnc T'nas6epra: [u1st BCIKOTO COJCPIKATENBHOTO JOKA3aTeIbCTBA CYIECTBYET IKBHBAICHTHBIN (hOpMAabHbII aHa-
JI0T, OCTPOCHHBIN B PaMKaX KJIACCHYECKOM JIOTHKH MPEANKATOB M SBIISIOIHIICS BOCIOMHEHHEM HHTYUTHBHOTO J0Ka-
3atensctBa. CM.: bapsaiic Jx. Beenenue B noruky nepsoro nopsaka. CripaBoynast KHHTra o MaTeMaTHUECKOH JIOTH-
ke. — Y. 1. - M., 1982. Ilep. ¢ anrur..: Handbook of mathematical logic. J. Barwise (Ed). North-Holland P.C. 1977. - C.
49,

‘Cwm, nanpumep: /x. bapsaiic. BBenenue B oruky nepsoro nopsiaka. CripaBouHas KHATa 110 MATEMaTHIECKOH J10TH-
ke. — Y. 1. - M., 1982; A. 1. Manbues . Anrebpandeckue cuctemsl. — M. : Hayka, 1970.

5 CM. 06 3TOM nozpobuee: FO. W. SIno. MaremaTnka, MeTaMaTeMaTika n nuctuta. Penpuarnoe usganue UM um.
M. B. Kengsima PAH M., 2006.

52



TakuM 00pa3oM, MOKHO yTBEPKAATb, YTO IIPOBEPKa IIPABUABHOCTH MaTeMa-
THYECKOTO I0Ka3aTeAbCTBA BIIOAHE OCYIIECTBUMAa (PUHUTHBIMU CPEACTBaAMH.

Bormpoc 0 HaZexXHOCTH A0Ka3aTeAbCTBA HEIPOTHBOPEYHUBOCTH TOH HMAM HHOMH
MaTeMaTH4YEeCKOM TEOPHH OKa3bIBAeTCs 3HAYHUTEABHO CAOXKHEE.

VYxke matemarukam [IpeBHeil ['periru GbIAO BIIOAHE IIOHSTHO, YTO MBIIIACHUE,
B TOM YHCA€ U MATEMATHUYIECKOE€ MBIIIACHHE, HE JOAXKHO COAECPZXKATH AOTHYIECKHUX
IpoTUBOpeYHH. [JpyruUMH CAOBaMH, YK€ TOT/a BIIOAHE OCO3HABAAOCH, YTO AOTHYE-
CKO€ BBIBEJECHHE M3 OJHHUX M TeX K€ aKCHOM HEKOTOPOTO YTBEPXKIAECHUA A U €ro
OTPpHUIIaHHUS He-A, B MaTeMaTHKe HEBO3MOXKHO.

Takoe IOAOXKEHHE HeA OOBSICHSETCH YBEPEHHOCTBIO APEBHETPEYECKHX MarTe-
MaTHKOB B TOM, 4YTO BCE MaTeMaTHYeCKHe OOBEKThI HMEIOT CBOH IIPoo0Opasbl B pe-
aABHO CYIIECTBYIOLIEM MHpe, a KaKAad W3 IIPHUHATBIX B MaTeMaTHKe aKCHOM
IIpeACTaBAseT CO0OM AHIIb OIPENEACHHYIO «HIEAaAH3allHIo» HEKOTOPOIo 3aKOoHAa
IIPHUPOBI.

B coBpeMeHHOM MaTemMaTHKe IpobAeMa HEIIPOTUBOPEYHUBOCTHU €€ TEOPUH (U
BCell MaTeMaTHKH B LIEAOM) pacCMaTPHUBAETCH yKe IO APYTHUM yraoM 3peHuda. Ce-
rofHsa 3Ta mpobaeMa CBA3bIBaeTCs C IIPobAeMOil BbIGOpA CHCTEMBI aKCHOM, KOTO-
pasl JOAXKHA CTATh OCHOBaHHEM, KOHIIEIITYaAbHBIM 0a3MCOM HEKOTOPOH Teopuu. B
9TOM BBIOOpPE MaTe€MaTHK IOYTH abCOAIOTHO CBOOOAEH. M 5TO «IOYTH» M ecThb He
4TO HMHOEe, KakK TpeboBaHMEe HEIIPOTHBOPEYMBOCTH BBIOPAHHOM CHCTEMBI aKCHOM,
BOIIPOC O BBIIIOAHUMOCTH KOTOPOTO CTAHOBUTCSI HAWUIIEPBEHUIIINM.

B ueM ke 3aKAIOYAETCs CAOKHOCTH IIPOOAEMBI HEIIPOTHBOPEYUBOCTH? IIOIIBI-
TaeMcsl, XO0Ts1 ObI HEMHOTO, pa306paThCsl B 3TOM BOIIPOCE.

IIpexxne Bcero, HEOOXOAMMO OTMETUTH, YTO HEIIPOTHBOPEYHUBOCTH, KaK U JO-
Ka3aTeAbCTBO, MOXKET ObITh CUHMAKCUUECKOU AU CeMAHMUUECKOU.

B nepBoM caydae, akcHoMaTHYeCKas TEOPHUS CUUTAETCS HEIIPOTHBOPEYHUBOM,
€CAM B HEY HEBO3MOXKHO BBIBECTH HEKOTOPOE IIPENAOKEHHE U ero oTpunaHue. He-
PEIKO HEIPOTHUBOPEYHUBOCTD TAKOTO POJia HA3bIBAIOT (POPMANLHOT.

Bo BTOpOM caydae, akCHOMAaTH4YeCKas TEOPHUd OyAeT CUUTATHCH HEIIPOTHBO-
PEYUBOM, €CAH CYLIECTBYeT XOTsd Obl OfHA CEMaHTHYeCKas MOEAb (HHTepIpeTa-
ys), B KOTOPOH CIpaBEeIAMBBI BCE TEOPEMBI 3TOH TEOPHUH. DTy HEIPOTHBOPEUH-
BOCTB 9aCTO Ha3bIBAIOT COOep KametbHOu.

HeobxomuMo OTMETHTH, YTO A0 ['MABOepTa B aKCHOMATHYECKOM METOME [AS
J0Ka3aTeAbCTBa HEIIPOTHUBOPEYHUBOCTH CHCTEMbBI aKCHOM IIPUMEHSIACS AWUIIB METO
uHTepperanuy. [Ipy 5ToM B Ka4ecTBe UCXOAHOM MOJEAN PacCMaTpPUBAAaCh COBO-
KYITHOCTb HATYPaABHBIX YHCEA, YTO 3aBEIOMO IIPEAIIOAATaA0 HEITPOTHBOPEYUBOCTD
ux apudmeTuku. Ho IpeanosokeHue U nayKe UHTYUTHBHOE YOeXKIEeHHE He SBAd-
I0TCSL TOKA3aTeAbCTBaMHU. [IOIBITKA AOTHYECKH O0OCHOBATH HEIIPOTHBOPEYHUBOCTH
apudMeTHKH, KoTopas Oblra mpeanpuHsaTa ['MapbepToM, KaK H3BECTHO, OKOHYH-
Aack Heymaded. BriocaemctBum I'emeab MoKasaa HECOCTOSITEABHOCTBH AIOOOH TaKOH
IIOMBITKH, [0Ka3aB, 4YTO, eCAM (popMasbHasd CHCTEMa aKCHOM HEIIPOTHBOPEYHBA,
TO HE CYHIIECTBYeT HO0Ka3aTeAbCTBa €€ HEIPOTHBOPEYHMBOCTU CpPEACTBaMH camoit
3T0# (POPMaABHOMN CHUCTEMBI.

BmecTe ¢ TeM, COBEpPIIEHHO OYEBHIHO, YTO OTCYTCTBHE [0Ka3aTeAbCTBa He-
IIPOTUBOPEYUBOCTH CHCTEMBI aKCHOM (TEOPHH) HE SIBASETCH CBHUAETEABCTBOM TOTO,
YTO OHA IIPOTHBOpeudnBa. «[[POTHBOPEYNBOCTD MOAXKHA OBITH JOKa3aHa IIyTeM He-
IIOCPEACTBEHHOTO MOAYYEHHS IIPOTHBOPEYNA U3 aKCHOM ... HAH IIyTEM JOKa3aTeAb-
CTBa HEOCYIIIECTBUMOCTH MOJEAU» L.

! B. Monoammii. Ouepkn 1o drmocodekim Bompocam Matematnki. — M., 1969. — C. 257.

53



[ToaToOMy OTCYTCTBHE [0KAa3aTEAbCTBA HEIIPOTHBOPEYHBOCTH apU(OMETHKHU
(PUHUTHBIMH CPEACTBAMH HE AHWIIHAO BO3MOXKHOCTH HCIIOAB30BaTh €€ ITOHSTHS
IIPH IIOCTPOEHUH HHTEPIIPETAIUH [Ad [0Ka3aTeAbCTBA HEIIPOTHBOPEYUBOCTH Ma-
TEMaTHYECKUX TEOPHI.

Kpome TOTrO, OIpeneAeHHYI0 YBEPEHHOCTb B HEIPOTHBOPEYHBOCTU COLEpPIKa-
TEABHO IIOCTPOEHHBIX MaTEeMaTHYECKHX TEOPHi (B TOM YHCAE€ U apU(PMETUKH Ha-
TypaAbHBIX YHCEA) «CO3[IA€T PACIPOCTPaHEHHOE (10 KpaiHeil Mepe, cpeaud Mare-
MAaTHKOB) MHEHHE, YTO HUCXOAHBbIE IIOHATHS, AeXKaIllde B OCHOBE AIOOOM MaTeMaTH-
9eCKOH TEOPHH, MMEIOT OOBEKTHBHBIM XapakKTep M He ABAFIOTCH TOABKO ITIPOH3-
BOABHBIM ITAOJIOM CBOOOZIHOI Y€AOBEUECKO# (hbaHTaA3UM»!.

O HaAWYHMHM TAaKOM TOYKH 3PEHHUsS y (pUAOCO(OB U YUEHBIX TOBOPUTCH U B pa-
6orax H. Bypbaku. «<KakoBel 6b1 HH ObIAM (prAOCO(CKHE OTTEHKH, B KOTOPBIE II0-
HATHE MaTeMaTHYeCKHUX OOBEKTOB OKpPAIIIMBAAOCH ObI ¥ TOTO HAM HMHOTO MaTeMa-
THKa HAH (buaocoda, UMeeTcs II0 KpaiiHell Mepe OOWH IIyHKT, B KOTOPOM OHH
€IMHOAYIIHBI: 9TO TO, YTO 9TH OOBEKTHI HAM [AHBI, U He B Hallleil BAQCTH IIPHIIH-
CBIBaTh UM IIPOHU3BOABHBIE CBOHCTBA TaK XK€, KakK (PU3UK HE MOXKET U3MEHHUTH Ka-
Koe-AHN00 IPUPOAHOE SBACHUE. ... U [la¥Ke CETOAHS HE OAMH MaTeMaTHK, adHIIH-
pyIoLMi HEIPUMHUPHUMEBIH (hOpMasu3M, B TAYOHMHE AYIIH OXOTHO ITOAITHCAACS OBI
IIOJI CAEAYIOUMM IIpU3HaHHEM OpMHTa: “9 Ioaararo, 4To 4ucAa U (PYHKIIUKU AHa-
AV3a He SIBASIFOTCS IIPOU3BOABHBIM CO3JaHHEM HAIIIero yMa; § AyMaro, YTO OHHU Cy-
LIIECTBYIOT BHE HAC C TaKOH Ke HeOOXOAHUMOCTBIO, KaK U IIPeAMEThl OOBbEKTHBHOMN
pPEeaAbPHOCTH, U MBI UX BCTPEYaeM HAHM OTKPBIBAE€M M HM3ydaeM HX TaK Ke, KaK (pu-
3UKH, XUMHUKU U 300A0TH 2,

BwmecTte ¢ TeMm, cpean MaTeMaTHKOB U (DHAOCO(OB CYIIECTBYET U TOYKa 3pe-
HUs (0 9eM MBI yK€ TOBOPHAHW BBIIIIE), COTAACHO KOTOPOH «BCE MaTeMaTHYECKHE
Hadaaa, KOTOPbIe AyMaloT IIPOM3BECTH U3 CAMOTO pa3yMa, He3aBHCHMO OT Bellel
MUpa, OCTaHyTCHd OEeCIIOA€3HBIMHU AT MaTeMaTHKH, a 4acThb [aKe HeollpaBbIBae-
MBI€E €103,

13 cKa3aHHOTO BIIOAHE BO3MOXKHO CAEAATH BBIBOZ O TOM, YTO HEIIPOTHBOpPE-
YHBOCTH CHCTEMBI aKCHOM ITOATBEPKAAETCS CYIIECTBOBAHHUEM «XOTs OBI OLHOM 00-
AACTH OOBEKTOB, A KOTODPBIX ... (DOPMYABI MMeAM ObI KOHKPETHBIH, coaepzKa-
TEABHBIH CMBICA, K KOTOPOH OHHU OBIAW OBI IIPHAOXKHMBI H OTOOPazKeHHEM KOTOPOH
CAYZKHAH OB,

OnHako 6bIAO GBI HEBEPHO CBOAUTH HEMIPOTHBOPEYUBOCTE K CYIIECTBOBAHHIO,
3TH TpeOOBaHUS HE TOXKAECTBEHHBI, MEXKAY HUMHU €CTh HEKOTOPhIE PACXOXKICHU.

«OGBIYHBIE aKCHOMBI TPEOYIOT, YTOOBI CYIIECTBOBAAHM OIIPEIECACHHBIE MHOXKeE-
CTBa HAU 4YHCAQ, — IIHIIET B 3TOM cBaA3U Ban Xao, — HO HUYEro He rOBOPST O TOM,
4TO ITOAAEXKUT UCKAIOYEHHIO. BBUIY 3TOro, MBI MOXKEM, He Hapyllas akKCHOM, IIPH-
COeQUHUTH K HATYPAABbHBIM YHCAAM YHCAaQ HEHATypaAbHBIE U, 60A€e TOTO, PACIIIH-
PHUTH aKCHOMATHKY, n00aBAss 6e3 NPOTHBOPEYHIl HOBBIE AaKCHOMBI, TpPeOyIoIIe
KakK pa3 CYIIEeCTBOBaHHS 3TUX HATYPaAbHBIX yuceAa. He 6e3 ocHOBaHHS MOKHO CO-
TAQCHUTBCS C TEM, YTO XOTd 3TH HEHaTypaAsbHBIE YHCAA U TPeOyIOTCS aKCHOMaMH
HEIIPOTHBOPEYNBOY CHCTEMBI, OHU He OyAyT CyIlecTBOBaTbh. Takas TOYKa 3PEHHS

1 10. 1. STuos. MaremaTnka, MeTaMaTeMaTHKa u uctuHa. Penpunraoe n3ganue UM um. M. B. Kennpimma PAH. — M.,
2006.

2 Cwm.: H. Byp6aku. Hauana maremaruxu. — Y. 1. — Ku. 1. Teopust Muovkects. — M. : Mup, 1965. —C. 317.

3 H. . Jlo6aueckuii. KoncrexT mo npernoaBanmio quctoit Maremaruku B Kasanckom yansepcutere B 1825/26 yue6-
Hom roxy // JI. B. Monzanesckuii. Marepuanst aist 6uorpapun H. Y. JloGauesckoro. M.—JI., 1948. - C. 204.

4C. A. SlnoBckast. neanusm u matemaruka // C6. cTatei mo ¢dunocopun marematuxu. — M., 1936. — C. 64.
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... paccTpauBaeT IAaHbI 6e30rOBOPOYHOIO OTOXKIAECTBACHHS HEIIPOTHBOPEYNBOCTH
U CYILECTBOBaHHS .

[TOMIBITKY OTOKIAECTBAEHHUS HEIIPOTUBOPEYHMBOCTH MU CYILECTBOBAHHS OBIAU
[IOABEPTHYTHl KPUTHKE U CTOPOHHHUKAMH KOHCTPYKTUBHOI'O HAIIPABAEHUS B MaTe-
Martuke. Kak U3BECTHO, OCHOBHOM Heel KOHCTPYKTHUBHOM MATEMATHKH SIBASETCS
orpaHH4YeHHe B 00AaCTH OECKOHEYHBIX MHOXKECTB AeHCTBUS HEKOTOPBIX CBOMCTB U
3aKOHOB, XapaKTEePHBIX A KOHEYHBIX MHOXKECTB, IIO3TOMY €€ CTOPOHHHUKH Tpe-
OyroT, YTOOBI [OKA3aTEABCTBO CYIIECTBOBAHUS OOBEKTOB OIHMPAAOCH HE HA [OIIy-
LIeHHEe HEBO3MOXKHOCTH OTPHIIAHHS COOTBETCTBYIOILIETO 9TUM OOBEKTaM BBICKA3bI-
BaHUs, a Ha HEIIOCPEACTBEHHOE UX IoCTpoeHue. KoHeYHO, (hbaKTUIeCKOe II0CTpoe-
HHE OOBEKTOB, COOTBETCTBYIOIIMX HEKOTOPOH CHCTEME aKCHOM, MPSIMO IIOATBEP-
UAO OBI ee HEIIPOTUBOPEYHUBOCTD, HO TO He BCeTaa BO3MOXKHO. Ha aTOoM ocHoOBa-
HUHU IIPHUBEPKEHIBI KOHCTPYKTHBHOIO IIoAXOAAa B MaTEMAaTHUKE CYUTAIOT HEBO3-
MOZKHBIM [I0BEPATH aKCHOMATHIECKUM CHUCTEMaM, AT KOTOPBIX COOTBETCTBYIOIIHE
UM OOBEKTBI IIOCTPOUTE HEAB3s, U He PEKOMEHIYIOT HCIIOAB30BATh UX B CBOEH pa-
6ore.

TakuM 06pasoM, MO-BHAMMOMY, $ICHO, YUTO HEIIPOTHBOPEYUBOCTH TOH HAH
WHOM MaTeMaTHYeCKOW TEOPHHU SBASIETCS HEOOXOAMMBIM, HO HE JOCTATOYHBIM YC-
AOBHEM HUCTHHHOCTH €€ IpenAoKeHHH. [[as 3Toro Heobxoauma ele ux popMasb-
Has J0Ka3yeMOCTh.

NubivMu CAOBaMH, «Mbl MOXKEM OIIPEACAUTH IIOHATHUE HCTHUHHOCTU IIPENAOZKE-
HUI B MareMaTHKe KakK (OpMaABHYIO0 AOKa3yeMOCTh B HENPOTHBOPEYHBOH
TEeOpHH» (BblAeAeHO aBTopoM — B. 91.). Tem caMbIM OTHIOOE HE UTHOPHPYETCS Ce-
MaHTHYECKOe IIOHUMAaHHWe UCTHHHOCTHU TEOPEM B TOH MOMEAH, [Ad U3YIEHUST KOTO-
poit mpenHasHadeHa OaHHAs TEOPHsd, ITIOCKOABKY IIPH HEIIPOTHBOPEYHUBON AOTHKE
dhopMasbHOE OKA3ATEABCTBO TEOPEMBI TAPAHTUPYET €€ HCTUHHOCTD B MOLEAH»2.

Yo K€ KacaeTcsi BOIIpoca HEIIPOTUBOPEYHUBOCTH MaTEMATHKHU B IIEAOM, TO OH
U CETOMHS OCTAETCs aKTYaAbHBIM [IAsl MATEMATHKHU, IIPEXKIE BCErO, B CBA3H C CY-
LIIeCTBYIOIIEH B Hell ob1ieil mpobaeMoii ee OCHOBaHHH.

! Xao Ban. TIpouecce u cymecrBoBanue B Matematnke // Maremaruyeckas Joruka u ee npuMenexns. — M., 1965. — C.
336-337.
210. 1. Snos. Maremartnka, MeTaMaTeMaThKa U UCTHHA. Tam Ke.

55



T'aaBa III. IIpo6AeMBbI 060CHOBaHHSA MaTEMAaTHKH:
TPH KPH3HCa B OCHOBAHHSIX MaTeMaTHYECKOH HAyKH

B ncropnu HayKH M3BECTHBI CUTYAllUH, KOTJA yYeHbIE CTAAKWBAIOTCS CO 3Ha-
YUTEABHBIMU TPYAHOCTSIMH, IIPEOIOACHHE KOTOPBIX HEBO3MOXKHO B paMKaX yiKe
CAOXKHUBIIIEHiCS cHCTeMbl 3HaHUdA. VX paspeleHue TpeGyeT HEIIPEeMEHHOIO BBIXOAa
3a ee IIPENeAbl, UTO CBA3BIBAETCH C HEOOXOAMMOCTBHIO KOPEHHOIO IIepecMoTpa
BasKHEHINNX NPUHIUIIOB HAyKU M €€ KOHIIENTYyaAbHOTO armmapaTta, BeAyIIero K
IpPUHATHIO ee HOBoM mapaaurMel (T. KyH). OToT nepron Hepeako Ha3bIBAIOT PEBO-
AfOIIMEeH B TOH MAM MHOH 00AQCTH HAy4YHOIO ITO3HaHHA. B MaTeMaTHKe Ke, Te
TPaAUIIMOHHO BBIAEASIOT TPH TaKUX IEPHOJa, OOBIYHO TOBOPAT O KPHU3UCE, CBS-
3aHHOM C IIpobaeMaMu, KOPEHSIIIUMUCST B €€ OCHOBAHHUSIX.

[IpUYMHBI KPU3UCOB B MaTeMaTHKe (PUAOCO(EI U MaTeMaTUKH YCMaTPHUBAIOT,
IIpekze BCEro, B TOM, YTO B (DyHIAMEHTAABHBIX pas3fleAax 3TOH HayKH, UTPAOIINX
BEIYIIYI0 POAb B Pa3BHUTHH MaTeMaTHYe€CKOIO 3HAHHS, O0HApPYKUBAIOTCA Hepas-
peluMbIe B paMKax pa3paboTaHHBIX K 9TOMY BPEMEHH TeOPHH IPOTHBOPEYHS.

§1. IIpo6aemMa HECOH3ZMEPHMBIX OTPE3KOB

IlepBBIH KPH3HC MATEMATHKH CBSI3bIBAIOT, KAK IIPABHAO, C OTKPBITHEM ITH-
haropeiiiaMiu HECOU3MEPHUMBIX OTPe3KOB. CyTh 3TOTO OTKPBITUS COCTOUT B He-
BO3MOXKHOCTH BBIPA3UTh B PAIlMOHAABHBIX YHCAAX, C KOTOPBIMH TOABKO U HMEAH
IeA0 MH(paroperIpl, AUaroHaAb KBagpaTa co CTOPOHOH paBHOM emuHwuIle. [as aH-
TUYHOH MaTe€MaTHKH 3TO OTKPBITHE CTAAO IIOBOPOTHBIM IIyHKTOM B HCTOPHH, 0O
Hapyllaa0 MMEBIIYIOCS TapMOHHIO MEXKAy reoMeTpHei u apudmMeTukoi. Boaee To-
ro, 3TO CTABHAO IIOfl COMHEHME OOOCHOBAHHOCTB IIOCTPOEHHOM UMH MOAEAH MHpPA.

Urak, nag nudaropeilieB CyIIHOCTBIO BCEX Belleil ObIA0 uncao. Ymcao oTo-
JKJIECTBASIAOCH C BEIIbIO, a OTHOIIEHWS B MUpPE YHCEA OIIPEINEASAN OTHOIIECHHUS
BEIIHOI'O MHpa. Yucaa Y HUX IIPUHHUMAANCH 3a HAYaA0 U B Ka4YE€CTBE MaTE€pHUu U B
Ka4decTBe BBIPDAJKEHMS COCTOSHHUA U CBOHCTB Belllel. Takoe roaokeHHe AeA HUKaK
HE COTAACOBBIBAAOCH C OECCIIOPHBIM [ASI HHUX IIOAOXKEHHEM, UTO AIOOble [Ba OTpe3-
Ka HMEIOT OOIIyI0 Mepy, XOTsl, MOXKeT ObITh, U O4eHb Maaylo. Korma ke mudaro-
pefilpl yOeUANCH, YTO 0Ka3aTEABCTBO CYIIIECTBOBAHHUSA HECOM3MEPHUMBIX BEAMYHUH
6e3yIIpeyHo, OHU ITOHSIAH, YTO HUX YUE€HHE O YHCAE€ KaK IIEPBOOCHOBE BCETO CYIIETO
CTOAKHYAOCH C CE€PBE3HBIMHU TPYAHOCTSMH, IIPEOIOACHHE KOTOPBIX TpeboBaso Ie-
peCcMoTpa OCHOB MaT€EMAaTHUKH, €€ UCXOAHBIX IIPUHITUIIOB.

Heo6xoayuMo OTMETHTH, YTO 3HA4YEHHE OTKPBITHS HECOH3MEPHUMBIX OTPE3KOB
COCTOSIAO HE CTOABKO B TOM, YTO «OHO Pa3pyIIHAO PAHHIOI CHCTeMy HHdaropei-
IeB, CKOABKO B TOM, YTO 3TO OTKPBITHE (IIPUBEAO K CO3JAHUIO HOBBIX, OY€Hb TOH-
KHX U TAYOOKHUX TeOopHiir!.

[Mucparopeilipl caeaasn U3 CBOETO OTKPBITHS HECOM3MEPHUMBIX II0 KpaiiHel
Mepe TPHU BaKHBIX BBIBOZA. BO-TIepBBIX, YTO apU(pMETHKa HE MOXKET OBITh OCHO-
BaHHUEM [JAS T€OMETPHU. BO-BTOPBIX, YTO TeOMETPHYECKHE aOCTPaKIINH HAU KaTe-
ropuU HMMeEIT Goaee OOIIME XapakTep II0 CPAaBHEHHUIO C YHUCAAMH M UX OTHOIIIE-
HUAMH. B-TpeTbux, mudaropeHInl (B CHAY IIEPBOrNO M BTOPOIO) CAEAAAW BBIBO, O
HEoOXOAUMOCTH IIOAOXKHUTE B OCHOBAHHE MAaTeMaTHKH HMEHHO IT€OMETPHIO.

Oco3HaB, YTO COBOKYITHOCTB TI€OMETPHYECKHX BEAHWYNH 0Ooaee IIOAHA, YeM
MHOZKECTBO PAallMOHAABHBIX YHCEA, I'PEKH CO3TaAM HCYHCACHHE B I€OMETPHYECKOH
dopme, BOCCTAHOBHUB, TAKUM 00pa30M, HapyIIEHHYIO ObIAO TAPMOHHIO MEXKIY I'eo-

t Wcropus matematuku. — M., 1970. - T. 1. - C. 72-73.
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MeTpued u apudmeTnkoii. HoBoe HCYHCAEHHE MOAYYHAO B AUTEpaType Ha3BaHHE
2eomempuuecKkoll anzebpuol.

[IpaBaa, mocTaTOYHO OBICTPO HMPOSBHUAMCH HEYOOCTBA M I'POMO3IKOCTE METO-
[IOB TEOMETPUYECKON aAreOpbl, CBSI3aHHbIE C HEOOXOAHMMOCTBHIO OIIEPUPOBAHULA C
HEOHOPOAHBIMU OOBEKTaMH (OTpPE3KaMH, IIPSIMOYTOABHHUKAaMH, I1apaAACAEITHIIe-
navu). Takoe IoAOKEHHE COXpPaHsSAOCh BIAOTE no XVII B., Korma [lekapT oKOHYA-
TEeABHO OTOPOCHA TpeGoBaHMs, CBI3aHHbBIE C OHOPOAHOCTBIO, CTAA PACCMAaTPUBATH
X, X2, Xy, X3 Kak OTpPe3KH, a aared0pandeckoe ypaBHEHHE — KaK COOTHOIIIEHHE Me-
KOy ducAaMu. Kpome TOro, BCKOpe BBIICHHAOCH, YTO CPELCTBA I€OMETPHUYECKOM
aAreOphbl HE MO3BOASIIOT IIOAYYHUTDH TOYHBIE PEIEHHUs 3a7a4 OIIPEIEACHHOTO KAacca
(o TpuceKIIMH yrAa, 00 yABOEHHHU Kyba U 0 KBaapaType Kpyra).

Emre onHUM HOBHIECTBOM CTaA «METOJ HCUEpPHBbIBAHUS», CO3MaHHBIH EBIOK-
com KHHICKMM, KOTOPBIM IIMPOKO MCIOAB30BaACd MaTeMaThuKaMmu [IpeBHed I'pe-
UM [IPU OIIPENEACHUH IIAOIIAafe U 0O0beMOB. DTOT MeToA U pa3paboTaHHAS UM
Ke 0o0Ilast TeOpHsl IIPOIOPIIUH, SIBASIIONUIASICS 10 CYIIECTBY M€OMETPHUYECKHUM aHa-
AOTOM TEOPHH ITOAOKUTEABHBIX BELIECTBEHHBIX YHCEA, BMECTE C KAaCCH(pUKAIHeH
KBapaTUYHBIX UppalmoHasbHocTeil Teatera u EBKAnZaA, a TakyKe OCHOBAMH I'eo-
MEeTPUYECKOH aAreOphbl MHU(paropeHIleB Ha JOATOE BPEMSI CTAAH IIPOYHBIM I'€OMET-
PHUYECKHM (PyHIaMEHTOM aHTHYHOM MaTeMaTHKH.

OTKprTI/Ie HCCOI/I3MepI/IMbIX BEAMYUH B H3BECTHOU Mepe IIOATOTOBHAO nepe—
X0l OT Ka4eCTBEHHOIO, CyOCTAaHIIMAABHOIO IIOHUMAaHUs OECKOHEYHOCTH K €ro Ko-
AVWYECTBEHHOM TPaKTOBKE, K IIOHUMaHUIO OECKOHEYHOCTH KaK HEKOTOPOIH YHCAO-
BOM XapaKTEePHUCTUKHU BeEIleH M IIPOLECCOB. 3HAYUTEABHOE BAHSHHE Ha (POPMHPO-
BaHHEe KOAMYECTBEHHOIO ITOAX0/la B IMOHUMAHHU OECKOHEYHOCTH OKAa3aA0 «(yUEHHE
Anakcaropa o «ceMeHax Bellel» («TOMeoMepHUsIxX», KaK Ha3bIBaA UX APUCTOTEAD), B
KOTOPOM BIIEpBbIe OblAa BBIABHHYTa MBICAB O BO3MOXKHOCTH Pa3A0XKEHHUsI 00BbeKTa
Ha 6ECKOHEYHO OOABIIIOE YHUCAO OECKOHEYHO MAABIX dacTeil.

HemanoBaxkHyI0 pOAb B YKOPEHEHHH 3TOrO IIOAXOJAa B MBIIIACHHHU ChbIIDasa
no3uius Apucroreas. C ero TOYKU 3peHHs] G6ECKOHEYHOCTh — 3TO «TO, BHE YEro BCe-
rga ecTb 4ro-HuOyabk. OHa He mnpeacTaBageT co00i KaKyH-TO OIPeneA€HHYIO
CYIIHOCTb, ¥ HE€ HET HadaAa, HO HET U KOHIla. BeCKOHeYHoe — 3TO HE cTaBIIee, HO
cmaHossiueecst.

HUnaye roBopsi, GECKOHEYHOCTb OAS APHUCTOTEAS MOIKET pPacCMaTpUBATHCS
AWIIb KaK NOMEHUUAIbHASL 6eCKOHeuHOCMmb; aKmyaabHol 6ecKkoHeuHocmu, Kak
GECKOHEYHOCTH CTaBIIIEM, 3aBEPIIEHHOH, C er0 TOYKH 3pEeHHs, He CYIIeCTByeT, ubo
BCe, YTO UMEET IIPeieA, 3aBePIIIeHNEe He MOXKET CIUTAThCH OECKOHEYHBIM.

AxTyasnbHass 6ECKOHEYHOCTH AT APUCTOTEAS — 3TO OECKOHEYHOe YyBCTBEHHO
BOCIIPUHUMAaEMOE TEAO, KOTOPOE HEIIO3HABAEMO U HEOIIPENEA€HHO, B CHAY YEro
CYLIECTBOBAHHE TaKOH OECKOHEYHOCTH B PEAABHOM, (PU3NYECKOM MHpE HEBO3-
MO3KHO. OTHOBPEMEHHO C 3TUM aKTyaAbHasd 0€CKOHEYHOCTh U BeandynHa. Ho Bean-
YHHA, C €r0 TOYKH 3PEHUsI, MOXKET ObITh TOABKO IIOTEHIIMAABHO O0ECKOHEYHOH, 1bo
BEAWYHHA IIPOIleCCyaAbHa: He MOXKET ObITh GECKOHEYHOTO YHCAa, XOTs BCETaa Cy-
LIECTBYET YHCAO, Ooablllee MaHHOTO. B paBHOI CTEleHH HE MOXKET OBbITh U Hau-
MEHBIIIEH BEAMYMHBI, OJHAKO BCErlla €CThb BEAMYMHA, MEHbIIasd HEKOTOPOH Halle-
pen 3aJaHHOH.

HamomuwuM, 9T0 Tako# mMoAXon K HECKOHEYHOMY BIIOAHE OOBSICHUM, YIUTHIBAS
TO, YTO B IIOHUMaHUU APUCTOTEAS MaTeMaTHKa HU3ydaeT «KOAMYECTBEHHYIO OIlpe-
MEACHHOCTb U HEIPEPBIBHOCTE», 8 OECKOHEYHOE OH KaK pa3 U OTHOCHUT K KaTero-
PHUH KOAUYECTBA.

AL C. Kapmun. TTosnanue 6eckoneynoro. — M., 1981. - C. 16-17.
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YTOo K€, IO MHEHUIO APUCTOTEAS, CAYKUT OCHOBAHHEM TaKOTO IIPeCTaBAe-
HUg 0 OecKOHEeYHOM? TaKMMH OCHOBAHUSMH OH CYHTaeT: BpeMs (M60 oHO 6ecko-
HEYHO); BO3MOXKHOCTb Pa3[IeACHUS BEAWYHNH; €IUHCTBO BO3HHKHOBEHUS U YHHUYTO-
JKEHHs; HaAW4YHe y KOHEYHOI'O TPaHHIBI C deM-AH00, 6e3 KOTOpOoM HEBO3MOXKHO
caMoO CyIIeCTBOBaHHE KOHEYHOIO; HO 0oaee BCEro TAKHM OCHOBAHUEM, IIO €ro
MHEHHIO, CAEQyeT CYUTaTh CaMO MBIIIACHHNE, KOTOPOEe «He OCTAaHABAWBAaETCS: W
YHCAO KaXKETCHd OECKOHEYHBIM, H MATEMATHYECKHE BEAUYHUHBI, U TO, YTO AEXKHUT 3a
HeOOM: a eCAM AexKalllee 3a HEOOM O0ECKOHEYHO, TO KAXKETCSH OECKOHEYHBIM TEAO H
CYIIIECTBYET MHOXKECTBO MUPOB»!.

BwmecTte ¢ TeM, APUCTOTEAD [IOAATAET, YTO B BOIPOCE O DECKOHEYHOCTH U Oec-
KOHEYHOM MBIIIACHHIO JOBEPATH HEAb3sl, IIOTOMY YTO 3[I€Ch CYIIECTBYET ITOCTOSIH-
Has BO3MOXKHOCTb CTOAKHYTHCSI C IIPOTHBOPEYHUSIMH U [IAapafOKCaMH KaK IIPUHH-
Masi GECKOHEYHOE CYIIECTBYIOIIHMM, TaK K OTPHIAsd BO3MOXKHOCTH €0 CYIIECTBO-
BaHud. Ho nccaenoBareaeit He JOAXKHO 3TO IIyraTh, CYUTAET APUCTOTEAB, TaK Kak,
HECMOTPSI Ha CYIIECTBYIOIIHE IIPU HCIIOAB30BAHUHU ITOHATHS «OECKOHEYHOE» TPYI-
HOCTHY HU (PU3HKA, HU MaTeMaTuKa 6e3 3TOro MOHATHS OOOMTUCH HE MOXKET.

KoandecTBeHHAasI TPAKTOBKA OECKOHEYHOCTH, BBEAEHUE €€ B yIIOPSAOYEHHBIH
MHUP YUCAOBBIX OTHOIIIEHUM, CMEIINBAHUE TOHSTUN aKTYyaAbHON U MOTEHLIMAABHOMN
0ECKOHEYHOCTU U UCIIOAB30BaHHE B O0pAaIlIeHHH C GECKOHEYHBIMH BEAUYUHAMU TE€X
2Ke CaMbIX HpI/IeMOB, 9TO U C KOHEYHBIMU BO MHOTHUX CAy‘-IaHX HpI/IBOI[I/IAO K OI_[II/I6-
KaM, 3a6Ay}KI_[eHI/ISIM n HpOTHBOpe‘-II/IHM. TaKOC IIOAOZKEHHE OEA OCAOZKHAAO BBIXOM
U3 KpU3HCa, B KOTOPOM OKa3aAach aHTHUYHAS MaTeMaTHKa B CBSI3U C OOHAPYKEHU-
€M IIPOTHBOPEYUS «COU3MEPUMOE — HECOU3MEPUMOE».

HeomHO3HAYHOCTD MOHSATUS «OECKOHEYHOCTH) yOEQUTEABHO II0Ka3aA 3€HOH
OaefiCKHuil B CBOMX anopusx (Haubosee u3BecTHBIE u3 HuUX «Crpeaar, «IuxoToMus,
«AXUAA U depernaxar, «CTamausy), KOTOPbIE BbI3BAAM BEChbMa KapKHE CIIOPbI CPEAH
MareMaTHKoB U (puarocodoB. C BBeneHHEM APHCTOTEAEM ITOHSTHH aKTyaAbHOM U
IIOTEHIINAaABHON OGECKOHEYHOCTH U Pa3paboTKOM KM [QOCTATOYHO YOemuTeAbHOM
KOHIIETIIIH ITI0CAEIHEH, OCTPOTAa CUTYAIlMU B OIIPEeACHHON Mepe Oblaa CHSTA.

A B «Hawasax» EBRAWZaA, KOTOPBIM ydeAa W [OOCTHKEHHd NIHparopefnes, U
YPOKHM peIlIeHHs] 3HAMEHUTBIX 33/4a4 O TPUCEKIUH yraa, KBagpaType Kpyra U ya-
BOeHHHU KyDa, U BBITEKAIOIIME U3 DTHUX YPOKOB TpeboBaHUs 00 OrpaHUYEHUSIX Ha
CpeacTBa reOMeTPHUYECKUX IIOCTPOEHUM (HMAeaAbHbIE [UPKYAb U AMHENKA), KPU3UC
OCHOB [IpEBHETPEYECKON MaTEMATHUKH (IAS TOTO YPOBHS PA3BUTHS HAYKH U (PHUAO-
cocpun) ObIA IIPEOIOAEH.

§2. IIpo6aeMBI GECKOHEYHO MAABIX BEAHYHH

BTopoH KpH3HC B OCHOBAaHHUSX MaTEMaTHKHU OBIA CBsI3aH C pPa3paboTKoM
nudpepeHIINaAPHOTO ¥ UHTETPAABHOTO MCYHUCAEHHH, IIPEACTABAIBIINMU B CBOeH
COBOKYITHOCTH MaTeMaTHYeCKHH aHaAu3, CTaBIIMM BasKHEHIINM [JOCTHXKEHUEM
MmateMaTuku XVII B. K KOHIly BekKa OH IIOAYYHA Ha3BaHHE aHaAW3a OECKOHEYHO
MaAbIX BeAM4YHH. VIMeHHO Gaaromaps BBEAEHHIO B MATEMAaTHKY II€PEMEHHON BEAH-
YUHBI U pa3paboTKe HOBBIX, MH(PUHUTE3UMAaAbHBIX, METOI0B, OCHOBAHHBIX Ha II0-
HATHU OECKOHEYHO MaAOro, B (DHM3MKE BO3HHUKAET TaKas BETBb MEXaHHUKH, KaK ITH-
HaMUKa, 1 MaTeMaTH4IeCKOEe €CTECTBO3HAHHE B IIEAOM.

MHorue kpynHble yueHble XVII B. IpOBOAMAN HUCCAENOBAHUS, OTHOCHAINECS K
aHaau3y 6eckoHeuHo Maabix: Kemaep, IMaamaeit, KaBaabvepu, Toppudeaaun, Ilackaas,
Baaauc, ®epma, [ekapt, Bappoy. MoxHo cKka3aTh, YTO HMEHHO OHHU IOATOTOBHAHU

t Apucrorens. usnka, |11, 4, 203 B.
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OCHOBY, Ha KOTOPOH B KOHIIE BeKa HbIOTOH 1 AeMOHUIL CO3/1aAH, HE3ABUCUMO APYT
oT apyra guddepeHIInasbHOE U NHTETPaAbHOE HCUYHCACHHUE.

Hcaak HBIOTOH NIPUXOAUT K HAEE MHTETPAABHOTIO U AU(PPEPEHIIUAABHOTO HC-
YHCACHUH IIpU pa3paboTKe MaTeMaTHYeCKOro amnnapaTta MeXaHHKH, YIUThIBAIOIIe-
ro aBuxkeHue. B pabore «MeTon (OAIOKCHM M GECKOHEYHBIX PSAOB», OIIyOAHKOBAH-
HOM B 1736 r. ye mocae cMepTH HbloToHA, BBOAATCS IIE€pPEeMEHHbIE BEAMYHHBI —
(pAIOEHTHI (TEKYIIMeE), 3HAaYEeHHEe KOTOPhIX 3aBHUCHT OT BpeMeHU. [ast 0603HAYEHUS
STHX IIEPEMEHHBIX M CKOPOCTH UX U3MEHEHHS (IIPOU3BOAHBIX II0 BPEMEHH) OH HC-

IIOAB3YET AAQTHUHCKHE OYKBBI U, X, Y... B U,X,Y, COOTBETCTBEHHO, a I 0003HAYEHUS
OECKOHEYHO MaAbIX, KOTOpBbIE OH HAa3blBaeT «MOMEHTaMi» HBIOTOH HCIIOAB3yeT

3HaK «o». IIpu 5TOM MOMEHT (PAIOZHTBI — YO (IIPOM3BEAEHHE CKOPOCTH Ha MOMEHT
BPEMEHH) — €CTh ¥ HETO He YTO MHOe, KaK AU depeHInaa.

Perrenue mepBoi M3 ABYX OCHOBHBIX 3a/1a4d TEOPHHU (PAIOKCHH — muddepeH-
LIUPOBAaHUSA U MOAYYEHHS NU(P(PEPEeHIINAaAbHOIO YpaBHEHHA — HBIOTOH I€MOHCTPH-
pyeT Ha IIpHUMepe COOTHOIIeHHd X3 — ax? + axy — y° = 0. B pesyaprare nmpeobpaso-

BAHHSI 9TOTO YPABHEHMS OH TIOAYJAET BhIparKeHHe 3X° X—2aXX+ay X+axy—3y’y =0.

Heckoapko 1mo3:xe HbIOTOH BBOAUT IOHSTHE BTOPO# (PAIOKCHH X UM (PAIOKCHU
foaee BBICOKHX ITOPSIAKOB, &, HCIIOAB3YS IIOHSTHE pPsifia, PaCIIPOCTPaHSET CBOIO
TEOPHIO Ha TPAHCLEHAEHTHbIe (PyHKIHNH. Pa3paboTaHHOE MCUHCACHHE OH YCIIEIIHO
HCIIOAB3YET IIPHU PELIeHUH 3a7ad, CBA3aHHBIX C HaXOXKIAEHHEM MHHHMyMa N MaK-
cUMyMa 3Ha4YeHHUH (PyHKIIHH, IIOCTPOEHHEM KacaTEeAbHOH W KPHUBOU, OIIPEIEACHU-
€M KPUBHU3HBI KPUBOH.

BTopylo OCHOBHYyIO 3amady CBOEH TEOPHH — MHTETPUPOBaHUS Au(P(EpEeHIIN-
aABHOTO yPaBHEHHUS U IIOAYYEHHs IIepBo0Opa3Hoil — HBIOTOH TpaKTyeT reoMeTpH-
4eCcKH Kak 3a7a4dy KBaapaTypbl KPHUBOI: IIepeMeHHasd MAOLIAAb Z(X) SIBASETCH Iep-
BOOOpa3HOM Iad JaHHOMN PyHKIMHU Y = fx)l.

Ornupasich Ha GeCKOHeUYHbIE ps/bl, OH HAXOAUT pPeIllleHNe OTAEAbHBIX audde-
PEHIINAaABHBIX ypaBHEHHM, a 3aTeM — peIIeHHe 3a/add OIPENEeA€HHsS KPHUBOMH,
IIAOIIAAk KOTOPOH 3amaeTcsd C IIOMOINBI0 KOHEYHOro ypaBHeHHd. C IIOMOIIBIO Ta-
KHX IIpueMoB HBIOTOH ITOAYYHA GOABIIIOE YHCAO KBaApPaTyp.

[TeITasice 060CHOBaTE CBOIO TeopHIo (harokcuii, HbloToH paspabaTbiBaeT cBOE-
06pasHyI0 TEOPHIO IIPEAEAOB, U3BECTHYIO KakK «MeToa MepBBhIX U IIOCAEIHUX OTHO-
LIeHUI», B KOTOPOI OH O4YeHb OAM3KO MOOIIEA K COBPEMEHHOMY ITOHHMAHUIO Gec-
KOHEYHO MaAOH.

CBHIETEABCTBOM 3TOTO SABASIETCS €r0 YTBEPIKIAEHHE O TOM, YTO IIOJl BEAMYH-
HaM{ BeCbMa MaABIMH, HUCYE3AIOIIMMH HAHM 3aPOXKAAIOIIMMUCS «HE CAEAYET ... pa-
3yMEeTh KOAWYECTB OIIPEACACHHOH BEAHMYHHBD», UX HaJ0 «pacCMaTpHUBaTh Kak
yMeHbIIarmuecs: oecrpenesbHo»2. CaeyeT OTMETUTD, UTO IOAB30BAThCH TEeOpHei
bAIOKCHH Ha IIpaKTHKe ObIAO IOCTATOYHO TPYIHO.

FoTdpun Ae#iGHUIL IPUXOAUT K CO3MAHHUIO HHTErPAABHOIO M AudepeHITH-
aABHOTO HCYHCACHUA APYruM IIyTeM. OCHOBHBbIE HIEH Teopuu AudepeHIINas0B
OBIAM ITpEeACTaBACHBI UM B 1684 r. B HEGOABIIION KypPHAABHOM cTaThe, KOTOpas Ha-
3pIBasach «HOBBIM MeTO AA MaKCHMyMOB M MHHHMYMOB, a TakKxKe JIAT KacaTeAb-
HBIX, IAST KOTOPOTO He SIBASIIOTCS IIPENATCTBHEM APOOHbIE M HUPPAITHOHAABHBIE KO-
AWYECTBa, U 0COOBIM BUI HCYUCACHHUS IAS 9TOro». B Heit oH hopMyAHpyeT IIpaBHAA

! 13 5T0ro yTBEpIKICHHS BEITEKACT OCHOBHAS TEOPEMa HHTEIPATHLHOrO HCUHCIICH S, H3BECTHAs Kak (opmya Heroro-
Ha-JleitOnuna. Cm., HanpumMep: MareMaTHIeCKUi SHIMKIONENYECKHi ci1oBaps. — M., 1988. — C. 231.
2 Cw.: M. HpioToH. MaTemaTiueckue Hauajia HaTypabHOi Guocodui. — M., 1989.
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nuddepeHIIIPOBAHUSA CYMMBI, IIPOU3BENEHNd, YACTHOTO, CTEIIEHH U yCAOBHe dy =
0 At KCTpPEMaAbHBIX 3HadYeHWH (PyHKUMU U d?y = O mas Todek mneperuba. Ilpum
IIOCTPOEHUH AU PEPEHIINAABHOIO HCYUCACHUS AeHOHUI[ omupaeTcs Ha paboThI
INackaaa u Bappoy 0 XapaKTepHUCTHYECKOM TPEYTOABHHKE, HCIIOAB3YS B3ThIE Y
HHUX TePMHHBI dx, dy, ds. [lepBoMy M3 HHX OH IIPHUIIHCBIBAeT 3Ha4deHUe audde-
pEeHIIMaAa apryMeHTa, IIOHHMaeMOoro Kak 0eCKOHEYHO Maaoil pasHocTH. Bropomy —
sgadenne auddepeHnrasa (QyHKIIHUH, TOAYYAE€MOTO M3 H3BECTHOTO OTHOIIEHUS

dyzldx, rae §, - moxkacareapHas.
t

B 1684 r. Ae#ibHurr nybaukyer cratbio «O rayboKoi reoMeTpum», B KOTOPOH
BBOAUT IIOHATHE HWHTETpasa KaK CYMMBI «BCEX» OPAHHAT, KOTOPBIX OECKOHEYHO
MHOTO, IIpefAaTaeT 3allHChIBATh €ro C MOMOIIBI0 CHMBoAA [ydx, u chopMyaupyeT
IIpaBHAa UHTETPUPOBAHUS. [IAg TPAHCILIEHAEHTHBIX (PYHKIIUH HCIIOAB3YET PsIbl.

IIpenaokeHHble AeHOHUIIEM CHMBOAWKA M OCHOBHBIE TEPMUHBI (ZudpepeH-
muas, auddepeHIuasbHOe M HHTErPasbHOe HCYHCAeHHE, AuddepeHIInasbHoe
ypaBHeHHe, (PYHKIIHA, KOOPAMHATBI M APYTHE) OKA3aAHCh HACTOABKO yIOOHBIMH,
4TO COXPaHHANUCH U B COBPEMEHHOI MaTeMaTHKe.

B maapHeiiem B pa3paboTKy AupdePeHIINasbHOTO M HHTETPAABHOTO HCYHC-
AEHUM aKTHUBHO BKAIOYHAUCH Oparhst Morauu u 51ko6 Bepuyaau, a B 1696 r. us me-
4aTH BBIIIEA IIEPBBIH y4eOHUK «AHaAM3 GECKOHEYHO MAaAbIX», aBTOPOM KOTOPOIO
OBIA yYEHHUK OHOIO U3 OpaTbeB ['miloM AOIIHTAAB.

TpyAHOCTH, BO3HHUKIIIHNE B 3TOT IIEPHUOJ B PaA3BHUTHH MaTeMaTHYECKOTO 3Ha-
HHS U OIIPEIEAHUBIIINE XapaKTep BTOPOTO KpHU3HCa, ObIAM CBA3aHBI C IIpobaeMaMu
000CHOBaHHS aHaAN3a OECKOHEYHO MAaAbIX BEAHMYHH U 00yCAOBAEHBI LIEABIM PSIOM
npyuyduH. [IOOBITKH KX paspelleHHs IIPeAIIPUHHUMAANCh MHOTHMH H3BECTHBIMH
yuensiMu XVII-XVIII BB. OgHaKO pellleHne 3To pobAeMbl OBIAO HANIEHO AHUIIL B
XIX B.

OnHa H3 NPHYHH HAa3BaHHBIX TPYAHOCTEH 3aKAIOYaAach B TOM, YTO B MarTe-
MaTHKe IIePEMEHHbBIX BEAUYHNH IIPOJOAYKAAH HCIIOAB30BaTh METOIbI SA€MEHTAPHOH
(dbuHMTHON) MaTeMaTUKH. [IPHHIMILI U YTBEPXKACHUA «HU3IIEH» (II0 TEPMHUHOAO-
run @. OHreabca) MaTeMaTHKH abCOAIOTH3HPOBAAUCEH U PACCMATPHUBAANCH KaK He-
3bIOAEMBIH (PYHIAMEHT KasKI0M MaTeMaTUIeCKOl Teopruu. IIoHATHS U 3aKOHBI, yC-
TQHOBAEHHbBIE B OMHOH MaTeMaTHYECKOM TEOPHUU HEPEAKO SKCIIAHIIMPOBAANCH B
ApyTHre o0AaCTH HMCCAEIOBaHHS COBEPIIEHHO (POPMaABHO, TO €CTh 0€3 KaKOoro-Anubo
obocHOBaHms. Ecan 5TO He yZaBaaoCh, TO [AsT HOBOM TE€OPHUHM BBOAHAUCH ITPHHIIU-
IIbI, KOTOPbIE B HAMOOABIIIEH CTEIIEHH COTAACOBBIBAAUCH C MCTHHAMHU JAEMEHTap-
HOM MaTeMaTHUKH. Be3 yKa3zaHus IIepeMeHHBIX, 1A KOTOPBIX OHHU CIIPaBEIAUBBI, U
IPaHUL] IIPUMEHEHHs (POPMYAHPOBAAHCH 3aKOHBI aArebpbl M MaTeMaTHYEeCKOI'O
aHaauza. Takoe ITIOHHMaHHE 3aKOHOB MaTeMaTHYEeCKOTO aHaAM3a U aAreOphl K ce-
penune XVIII B. cTaso OOIIENIPUHATHIM, YTO [aA0 OCHOBaHUS A. O¥aepy NPUHATH
€ro B Ka4eCTBE OCHOBHOIO IIPHHIIUIIA METOAOAOTHH MATE€MaTHYE€CKOTO aHaAn3a B
LIEAOM.

BTopasi mpHYHHA BO3HHUKIIIETO B MaTeMaTHKe KPHU3HUCA COCTOSAA B TOM, UTO
B 3TOT IIE€PHOJ, IIPU J0Ka3aTeAbCTBaX TEOPEM MaTeMaTHYECKOIo aHaAu3a IIPEHMy-
IIIECTBOM ITOAB30BAAMCh METOJIBI, OIIMpPAaloIIecsd Ha reoMeTpuio. Takoe MoAOKeHHUe
neA OOBSICHAAOCH BAUSTHHEM H3BECTHOM Tpaauluu, Oepylleii cBoe Hadaro B [IpeB-
Helt ['pernu, 1 MEXaHUKH, YTO, B CBOIO O4Yepeab, ObIAO CBS3aHO C maeaMu HbproTo-
Ha, U3 KOTOPBIX OH UCXOAUA IIPH pa3paboTKe YIeHHUs O (PAIOKCHSIX.

TpeThs, U MOXKeT ObITH HauboAee BakHAasl, MPHYHHA BTOPOTO KPHU3HUCA B Ma-
TEeMaTHKE CBsi3aHa C HENPOSICHEHHOCTHIO COAEPZKaHMS IOHATHUH «DECKOHEYHO Ma-
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Aash» U «apenesr. HessCHOCTHM B HOHHMMAaHWUHM CYLIHOCTH AU (EPEeHIINaAbHOTO HC-
YHCACHHUS, PA3AHMYHBIX CIIOCOOOB BBEAEHUS CHMBOAOB €0 OIl€PallHil IPHUBOAUAN K
nyranune. JAuddepeHnasbl IOHUMAAUCh KaK OECKOHEYHO MaAble BEAMYHHBI, KO-
TOpBIE€ U OTAMYHBI OT HyASI, ¥, OJHOBPEMEHHO, 00paIlaloTCs B HYyAb, €CAH UX CPaB-
HHUBATh ¢ 0ECKOHEYHO MaAbIMH 00A€e HH3KOIO IOPSAKA.

HproToH, Hanpumep, cuutas gudepeHInas «yMEeHbIIAIUMCs 0eCKOHEYHO
KOAWYECTBOM», TO €CTh ITIOTE€HIIMAABHO OECKOHEYHOM BEAWYHWHOM, M OblA yBepeH,
49T0 ero «(PAIOIHTBD U «(PAIOKCHI» UMEIT 0OBEKTHBHOE OCHOBaHUe. AeHOHUIL ke
noaaras audpdepeHnasbl 6ECKOHEYHO MaAbIMU Pa3HOCTSIMH OOBIYHBIX KOHEYHBIX
BEAWYHH, TO €CTh — aKTyaAbHO OECKOHEYHBIMH, M CUHMTAA, YTO «OECKOHEYHO MaAoe
JOAYKHO MMETh MECTO H€ B Ka4eCTBE Yero-To AEMCTBUTEABHO CYIIECTBYIOILETO, a
TOABKO KaK YHCTO AOTMYECKOE OCHOBaHME»!.

OnHako, HECMOTPS Ha TakKoe pasHoe IOHMMaHue auddepeHIasa, u Aeiid-
HHIL, ¥ HBIOTOH B IIPaKTHKE BBIYUCACHHUS C 6ECKOHEUHbIMU BEAMYUHAMHU JEeUCTBO-
BAaAH II0 IIPUBBIYKE KAK C KOHEUHbLMU U IIPUMEHSAN IIPUHIIUI 0TOpachiBaHus Gec-
KOHEYHO MaABIX.

XapakTepusysl CHUTyalldIO, BO3HHUKIIYI0O B 3TO BpeMs B AUpdepeHIHasbHOM
HcuucAeHUH, [ereab mucaa, 4Tto auddepeHInansl «yke 6oabiie He cyts HEYTO,
€CAM IIPMHHMMAaTh HEYTO 3a OIPEAEACHHOE KOAUYECTBO, HE CyTh KOHEYHBbIE Pa3HO-
cty; Ho oHO TakKe U HE cyrs HUYTO, He cyTh AMIIEHHBIN onpeseseHus HyAb. BHe
CBOETO OTHOIIEHHS OHH — YHCTBIE HYAH, HO UX CAeAyeT OpaTh TOABKO KaK MOMEHTHI
OTHOIILIEHHS, KaK oIlpeaeAeHUd qu(pdepeHIInasbHOro KodpUIineHTar2.

lereab, TaKUM 00pa3oM, oOpaTHA BHHMaHHE HA BHYTPEHHIOI IIPOTHBOPEYH-
BOCTh IOHATHHA «aAupdepeHIIas». Pa3penTs 3To0 IPOTHBOPEYNE CPEACTBAMH Ma-
TEMaTHKH HE yAaBaAOCh, IIO3TOMY U HE OCTaBaAOCh HHYEro APYroro, KpomMe Kak
IIPEACTAaBAATL IIPUPAIIEHUS IIepPeMEeHHOH OEeCKOHEYHO MaAbIMH H IIPHUIIHCHIBATH
UM camocmosimesioHoe cyuiecmeosaHue, He obpalliass BHUMAHUS Ha UX CIEeIUdHu-
4ecKylo npupoay. B atoMm, mpekae BCEro, U COCTOSA «<MUCTHUIIM3M», «TaUHCTBEHHBIH
XapakTep HOBOOTKPBITOTO HCYHCACHHS»3, Ha KOTOPBIM o0paTHA BHHUMaHHE
J>x. Bepkau B cBoeil pabore «AHAAUTHK, UAW PaccyzkaeHue, agpecOBaHHOE HEBe-
pyIOIIEMy MaTeMaTHKY», OTPHIAd CYyIIECTBOBAHHE OECKOHEYHO MAaAbIX BEAWYHH
Ha TOM OCHOBaHHH, YTO OHU YyBCTBEHHO HE BOCIIPHHHMAaEMbI+.

TpymHOCTH 060CHOBAHHS MaTeMaTHYECKOIO aHaAW3a, KaK MbI YK€ OTMETHAH,
BO MHOTOM OBbIAM CBsI3aHBI U C IIOHUMaHHeM Ipeaesa. 1o aHaAoTHH ¢ MEXaHUKOH U
reomerpueit HeloToH, [lasambep u apyrue MmaremaTtuku XVIII B. mccaemoBasu
TOABKO HEIIPEPBIBHBIE M MOHOTOHHBIE (byHKL[I/II/I U B CHAY 3TOrO IIOHHMAaAH IIOL
IIPE/IEAOM AUIIIb ITOCAEIHEE 3HA4YeHHE IIePEMEHHOM MAM «IIOCAEHEEe OTHOIIEHHE»
nepeMeHHBIX. [IprdeM, He MMeAO 3HA4YEHHd, Jocmuzaem AW IIepeMeHHas 3TOTO
3HA4YEeHUS HAHU AWIIb npubiuxaemcst K HeMy Kak yrogHo 6am3ko. [Tozgaee KapHo
YTOYHSET IOHATHE IIPeieAd, TOBOPS O IIOCAEHEM 3HAYEHHUH IIEPEMEHHOM, K KOTO-
poMy oHa IMPHOAMKAETCS.

Takasl TpaKTOBKa IIOHSATHS «IIPeAeA» Oblra PACIPOCTpaHeHa B MaTeMaTHKe
BIIAOTE 10 cepeauHbl XIX croserud. Tak, HalpuMep, U3BECTHBINM pOCCUHCKUN Ma-
TeMaTHK B. ByHAKOBCKHII cumTaa 3amadedl aud@epeHIINaAbHOTO HCYHCAECHHUST
«YAOBHUTB OTHOIIIECHUS M3MEHSIOIINXCS 110 U3BECTHOMY 3aKOHY BEAHYHH B TO CaMOe

'T. 0. Beiins duocodun maremaruxu, M.—J1., 1934, - C. 11-12.
2T, Tereunb. Hayxa noruku. — M., 1970. - T. 1. - C. 306.
3 K. Mapke. Maremaruueckue pykoruc. — M., 1968, — C. 151, 193.
4 JUx. bepxim. Counnenns. — M., 1978, — C. 395.
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MTHOBEHHE, KOTla 3TH BEAWYHHBI HCYE3aI0T», TO €CTh HAHTH IIOCAEIHEE 3HAYEHHE
OTHOIIIEHUS II€PEMEHHBIX.

«¥Y3Kasi» TPaKTOBKa IOHSTHUS «IIPEieA» He CHsAA IIPobAeMbl 000CHOBaHHUS Ma-
TEeMaTHU4YeCKOTro aHaansa. PaszpaboTka crioco60B BBIMHCAEHHUS OIPEIEAEHHOIO HH-
Terpasa IoKasaaa, YTO Pa3AHYHbIE €r0 BUABI JOAKHBI OOOCHOBBIBATHCS HE3aBHCH-
MO OT IIOHSTHSI HEOIIPEIEACHHOro HMHTerpasa. OJHAKO, YYUTHIBAd TOT (DAKT, YTO
KaxK[I0€ cAaraeMoe AI0O0M HHTErpasbHOM CYyMMBI sIBASETCS OECKOHEYHO MaAOi Be-
AWYHHOH, CA€I0BAAO HE TOABPKO AETAAM30BAaTh «M3TOHAEMOE» II0 HAa3BAHHBIM BBIIIIE
IIpUYHHaM IIOHATHE OECKOHEYHO MaAOro, HO U BBIICHHUTBH €r0 PeaAbHOE COomepzKa-
HHUE, a 3HA4YUT U TPAHHIBI €r0 NPHUMEHEHUd. OTO ObIAO BO3MOXKHBIM AHIIE IIyTEM
IIPEOJOACHHUS CTAaBIIETr0 y:Ke TPagUIIMOHHBIM ITIOHHMaHus (QyHKIuu (Oiaep)! u
npezeaa.

Takas BO3MOXKHOCTb OKa3araCh PeaAH30BaHHOM B paborax Komrm, KOTOpBIH
IIoKasaa, 4TO IIpeeA, K KOTOPOMY CTPEMHUTCS IIOCA€IOBATEABHOCTH 3HAYECHUH
byHKILIUH, IIpHU NPUOAMIKEHUH apryMeHTa K HyAIO, B HEKOTOPOM TOYKe MOXKET OKa-
3aThCH OTAWYHBIM OT 3HA4YeHUHd (PYHKIIUH B 3TOH TouKe. MHBIMH caoBamH, IIpe-
JeA — 9TO He BCETZa «IIOCAEAHEe» 3HAYEeHHE II€EPEMEHHOMH, HO BCErJa €CTh YHCAO, K
KOTOPOMY IIepeMeHHasd IIPUOANKAETCH HEOrPaHUYEHHO.

13 aToro caemoBaso, BO-IIEPBBIX, YTO dX U dYy HEAB3s HHU CUHTATh C HEOOXO-
AUMOCTBIO HYASIMHU, HU OTOXKAECTBAATH UX C «(MHCTHYECKH» aKTyaAbHO GCCKOHC‘-IHO
MaAbIMH BEAMYHMHAMH; & BO-BTOPBIX, YTO caMa OECKOHEYHO Maaas eCTb He YTO
MHOE KaK IlepeMeHHasd, KOTopasd UMeeT CBOMM IIPeeAOM HyAb, U YTO 3TOT (hakT He
CBfI3aH C BO3HUKAIOIIUMHU B aHAAN3€ IIPOTHBOPEYHUAMHU.

Kpowme storo Komru mokasaa, 4To IepeMeHHasl MOXKET IIPHUOANKATBECH K CBO-
eMy IIpefeAy HEMOHOTOHHO, HHOIIa IIPUHUMAasI 3HAaUYE€HUs, PaBHbIE €€ IIPEIEAY.

Bce ato BMecte npumaso Teopun Komrm, mo caoBam Ay3uHa, HEOOXOAHMYIO
OOIIIHOCTE M HMCKAIOYHTEABHYIO T'MOKOCTh. JlocTUrHyThle Komm pesyabraTbl B 00-
AACTH MaTEeMaTHYE€CKOrO aHaAM3a, ITI03BOAHMAH €My AaTh IIOHATHIO OECKOHEYHO Ma-
AOTO peaAbHOE HCTOAKOBAaHHE, JOCTATOYHO CTPOTO OOOCHOBATBH aATOPHUTM AeHOHH-
na-Herorona u muddepeHIInasbHOE HCYHCACHHE, YIE€HHE O HEIPEPBIBHOCTU H
paspbeiBax (OyHKIHM, pa3paboTaTh HaUasa TEOPHUH OIIPENEACHHOIO HHTerpasa.

Ho raaBHOe 3aKAIOYaAOCH B TOM, YTO C CO3faHHeM KoImu Teopuu mpenesoB B
MaTeMaTHKy BHEAPSIeTCs HOBBIH HeaA CTPOroro o0OCHOBAHHUS €€ TEOPHil, CBs-
3aHHBIM C BBEICHUEM B Hee CACAYIOIIHX IIPHUHIIUIIOB.

Bo-miepBBIX: «HE CYUTATh HEBO3MOXKHBIM KasKyllleecs ITapasoKCasbHBIM». Pac-
KpbIBasg CyTh 2Toro npuHuuna K. l'aycc mucaa, 4TO HEAb3S CMELIMBATH «TO, YTO
HaM KaxkKeTCsl HEeeCTECTBEHHBIM, C TeM, YTO HaM KasKeTcd abCOAIOTHO HEBO3MOXK-
HBIM).

Bo-BTOpBIX: «paccMaTpuBaTh BCE BO3MOXKHOCTH, KOTOPBIE IIPEACTABATET
IIpeaMeT MCCAEIOBaHMS, U B COOTBETCTBHH C 3THM CTPOHUTH OOIIHE TEOPHM». DTOT
IIPHUHIIUII CTAHOBUTCS OCHOBOIIOAATAIOIIMM B paboTe BeAyILINX MaTeMaTHKOB IIep-
BOY noaoBHHEBI XIX B.

! Tonstue dyHKimu GOPMHPOBATIOCH B TEUEHHE JUTHTENLHOTO TlepHoya. Viess (hyHKIMH Kak COOTBETCTBHUSI Gbiia Bbl-
npuHyTa cHavana H. Jlo6auesckum (1834 r.), a 3atem — {upuxie (1837 r.). Bo Bpemena Diisepa GOJIBIIMHCTBO MaTe-
MATHKOB CTOSUIM HA TOYKE 3PCHHS, COMNIACHO KOTOPOW (YHKIMs CYATAIACH aHAINTHYCCKHM BBIPAKEHHEM, KOTOPOE
SBISICTCS. OECKOHEUHO AU EpPEHIMPYEMBIM H pa3liaractcsi B CTENeHHo psii. [lo3nree Diliep H3MEHHI CBOKO TOUKY
3peHHs], TOIyCKasl, 4TO CYLIECTBYIOT «CMEIIAHHBIe» (YHKIIHH, 33/[aBaeMble Ha PA3HBIX Y4acCTKax Pa3iHYHBIMU aHAIA-
THYECKMMH BBIPOKCHHSIMH, U QYHKIMH, 331aBaeMble TPaQUICCKH.
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B-TpeTpux: «Ipexkze YeM 3a7aBaThCs BOIPOCOM O 3aBUCHMOCTH, CYIIECTBO-
BaHHE KOTOPOH OCTaeTCsd HEUM3BECTHBIM, CAEAYET IIOCTABUTH BOIIPOC, BO3MOXKHA AU
B IeCTBUTEABHOCTH TaKas 3aBHCHMOCTE» (H. AGeab).

PaszpaboraHHbIe HA OCHOBE 3THX IIPHHIIUIIOB CIIOCOOBI 0O0CHOBAHHUSA MaTeMa-
THKH, a TaKXKe CO3/[aHHble U BHEAPEHHbIE B MATEMaTHYECKYyIO IIPAKTHUKy HOBBIE
METO/bI CIIOCOOCTBOBAAM IIEPECTPOMKE MaTEMaTHYECKOrO aHaAHM3a, aArebphl, Teo-
PHH YHCEA H, B OIIPEIEACHHOU Mepe reOMETPHH, B COOTBETCTBHH C TPeOOBaHUIMH
HOBOM METOMOAOTHH. DTO IIO3BOAHMAO IIPEOIOAETEH TPYAHOCTH BTOPOTO KpHU3HCA U
co3aTh OAArONPUATHBIE YCAOBHUS JASl JAAbHEHIIETO Pa3BUTHUS MaTeMaTHIeCKOH
HayKH.

§3. IIpo6aeMBI akTyaAbHOM GeCKOHeYHOCTH B MaTemaTuke XIX-XX BEB.

B cemupecartsix rogax XIX croaeThd HeMEUKUM MareMaTHKoM [. KanTopom
Oblra cO37aHa eIMHAsd TEOPHsS MHOXKECTB, KOTopas cTasa HadaAOM HOBOH 3IIOXH B
MaTeMaTHKe, 1 KOTopasi, OJHOBPEMEHHO, IIOAOXKHAA HAYAAO €€ TPeTheMy KPH3HCY.

HecomuenHo# 3acayroii Kantopa 6bIA0 BBeLeHUE ITOHSTHH «MOIIHOCTH MHO-
KECTBa», «CIETHOE MHOXKECTBO» M «HECUETHOE MHOXKECTBO», OIIPEAECACHUE ITOHATHI
«0EeCKOHEYHOEe MHOXKECTBO» KaK MHOXKECTBa, B KOTOPOM €ro 4acTh PaBHOMOIIHA
caMoMy 3TOMy MHOXKecTBy. OHaKO TrAaBHOH Haeel, HA KOTOpoi#l Oblaa ocCHOBaHAa
TEoOpHUs MHOXKECTB, Oblaa Hesl aKTyaAbHOH OE€CKOHEYHOCTH, IIOf KOTOPOM OH IIO-
HHMaA «B cebe IIOCTOSHHOEe, KOHCTAHTHOE, AeXKalllee II0 Ty CTOPOHY BCEX BEAHYHH
KoAndecTBO»!. Mcroab3ysa aTo He GeccriopHoe IoHATHE, KaHTOP ITOCTPOHA TEOPHIO
TPAHC(PUHUTHBIX KapAWHAABHBIX YHCEA, ITOAOOHYIO OOBIMHONM apudMETHKE, UTO
IIO3BOASIAO, TIO CYTH J€Aa, TOBOPHUTH 00 apudMeTH3alUi MaTeMaTHKU.

Teopust MHOKecTB KaHTOpa HEOQHO3HAYHO Oblaa BCTPEYEHA MaTeMaTHKAMH.
OfHM 13 HUX IIPUHSAH €€ BOCTOPXKEHHO U Cpasy K€ CTAaAU €€ HCIIOAB30BaTh OAS
0o60CHOBaHUS pa3AWYHBIX obaacteit maremartuku ([leano, dpere, Kyriopa u apy-
rue). [Ipyrue OTHECAMCh K HeH HacTOpoXkKeHHO M naxke HeraTuBHO ([lyankape,
Bpayap, Kporekep u npyrue). Hauboaee yI3BUMBIM 3BEHOM [AS KPUTHKOB VIEHUS
KaHTOpa 0 MHOXKECTBaxX M OKa3aAach Uesd aKTyaAbHOM OECKOHEYHOCTH, KOTopas B
TO BpeMs He IPUHHMAaAaCh MHOTUMH BBIJAIOINUMUCA MaTeMaTHKaMU.

CaMbIM Ccepbe3HbIM IIPOTUBHHUKOM KoHIlenmmu Kantopa 6via A. KpoHekep,
KOTOPBIA IIOAHOCTBIO OTPHIIAA IIOHSTHE AKTYaAbHOH OeCKOHEYHOCTH. KpoHekep
nosaraa JeMCTBHUTEABHO CYIIIECTBYIOIINMH, PEAABHBIMHU AHIIbL HATypPaAbHBIE YHCAQ,
cuyuTasg UppallMoHaAbHbBIE YHCAA (K KOTOPBIM OH OTHOCHA U BBeAeHHbIe KanTopom
TPaHC(PUHUTHBIE YHCAQ) AHIIb YIOOHBIMU CHMBOAAMH IAS OIHCAHHS YHHMHULIHIPO-
BaHHBIM CIIOCOOOM KX HEKOTOPBIX CBOMCTB. [I09TOMy HaTypaAbHbIE YHCAA SBASIOT-
cd A HEro €IUHCTBEHHBIM OOBEKTOM «JHCTOH» MaTeMaTHKH. M IIOCKOABKY Bce
TEOPEMBI MAaTEMATHIECKOTIO aHAaAH3a MOXKHO MCTOAKOBATh KaK OIHCAHHA 3aKOHOB,
JEUCTBYIOIIUX B 00AaCTH HATyPaABHBIX YHCEA, TO TOABKO IIOCTOABKY OHU U SIBASI-
I0TCSI IPaABOMEPHBIMH.

Bospaxkasa cBouM omnmoHeHTaM, KaHTop mmcaa, 4TO BCe «TaK Ha3bIBaeMbIe
JOKa3aTeABCTBA» IIPOTHUB BO3MOXKHOCTH aKTyaAbHO OECKOHEYHBIX YHCEA OIIMO0Y-
HBI, TIOTOMY, YTO OHHU 3apaHee IIPUIIUCHIBAIOT UAH, CKOpee, HaBA3bIBAIOT paccMar-
pPHUBaeMbIM YHCAAM BCE CBOMCTBA KOHEYHBIX UHCEA. MeXIy TeM KakK OeCKOHEeYHBIe
4qmucAa (€CAM TOABKO BO3MOXKHO HX MBICAHTB) ITPOTHBOIIOAOXKHBI II0 OTHOIIEHHIO K
KOHEYHBIM YHCAAM, OHHU IIPEACTABASIOT COBEPILIEHHO HOBBIM YHCAOBOM BHI, «CBOM-

! G. Cantor. Gesammelte Abhandlungen. Berlin, 1932. - S. 374.
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CTBa KOTOPOTO BIIOAHE 3aBHCSAT OT IIPHPOABI Bellled U 006pas3yloT IIpeaMeT HCCAe-
JOBaHUs, a HE HAIIIeT0 IIPOU3BOAA MAU HAIIINUX IIPEAPACCYIKOB» .

B koHIle KOHIIOB KaHTOp MOOHACS ITOAHOTO IIPU3HAHUSA CBOEH TEOPHUH, KOTO-
pas crasa OGBICTPO pa3BHUBATBCS, CTAB B KOPOTKOE BPeMsl OCHOBHOM MaTeMaTH4e-
CKOH NUCHMIIANHOY U IIOAYYHB IIPHMEHEHHE B Pa3sAHYHBIX pasfieAax MaTeMaTHKH,
U IPExK/ie BCEro B TEOPHHU (PYHKIIMH NeHCTBUTEABHOTO IIEPEMEHHOIO M TOIIOAOTHH.
BoT TYT-TO B TEOPHH MHOXKECTB U ObIAM OOHApPYKEHBI IIapafloOKChl, KOTOPbIE II0-
CTaBHAH IIOJ] COMHeHHe ydeHne Kanropa, 1, 4To 6oaee BazKHO, CEPBE3HO ITOTPSICAU
OCHOBaHMS MaTE€MaTHKH, ITIOAOKHUB Ha4aA0 €€ KPU3UCY, KOTOPBIH HE IIPEOIOAEH 10
CHX IIOP.

ITo muHeHuio Ppenkeasd u Bap-Xuasesa mnepBBIM HapafloKC B TEOPUH MHO-
KecTB obHapyzxua caMm Kantop emie B 1895 r., a yepe3 aBa roga 3TOT ITapasioKC
OTKpPBIA Bypaau-®opTH, KOTOPBIM U CAEAAA €T0 JOCTOSHHUEM MATEMATHYECKOTO CO-
obiecrBa. CyThb 9TOr0 IIapagoKca MOXKHO H3A0XKHUTE CAEAYIOIIUM 00pa3oM.

«B Teopun TpaHC(pPUHUTHBIX ITOPSIAKOBBIX YHCEA ITOKA3aHo, 4To: (1) Kaxkmoe
BIIOAHE YIIOPSIIOYEHHOE MHOXKECTBO HUMeeT (€AHMHCTBEHHOE) IIOPSIKOBOE YHCAO; (2)
KasKIbI¥ OTPE30K MHOXKECTBa IOPSAKOBBIX UHCEA (TO €CTh AI0GOE ITOAMHOXKECTBO
3TOTO MHOIKECTBA, YIIOPSJIOYEHHOE ECTECTBEHHBIM 00pa3oM, KOTOpPOEe BMECTE C
KasKAbIM ITOPSAKOBBIM YHCAOM COAEPKUT BCE IIPEAIIECTBYIOIINE €My) MMEET IIO-
PSAKOBOE YHCAO, OOAbIIIee, YeM BCe ITOPSAKOBBIEC YHCAA 3TOTO OTpe3Ka; (3) MHOKe-
crBo B Bcex IIOPAAKOBBIX YHCEA, PACIIOAOKEHHBIX B E€CTECTBEHHOM IIOPAAKE,
BIIOAHe yriopsaodeHo. Torma B cuay yrBepzkzaeHHH (3) u (1) B ummeeT HEKOTOPOE
OIIpEeIEACHHOE IOPSAKOBOE YHCAO [}, a TaK KakK [3 COOEepKUTCS B B, TO B CHAY yT-
BepxkaeHUd (2) B < B, 4TO ABASIETCS IPOTUBOPEUHEM» 2.

KpomMme Ha3BaHHBIX ITapaflOKCOB B TEOPHUHU MHOZXKECTB OBIAM OTKPBITBI U APY-
r'He, XOPOIIIO M3BECTHbIE CErO/HdA ITapafloKChl, Ha3BaHHbIE MMEHAMM II€PBOOTKPHI-
BaTeAel: NMapafoKChl Puimapa (0 CYETHOCTH M HECYETHOCTH OECKOHEYHBIX MHO-
xecTB), Beppu (0 cymiecTBoBaHHMM HaUMEHBIIETO HATypPaABHOTO YHCAQ, KOTOPOE
HEAB3sl Ha3BaTh IIOCPEACTBOM YHCAA CAOTOB, MEHBIIEr0 HEKOTOPOTO KOHEYHOTO
4gucaa), I'peaarHra (0 reTepOAOTHYHOM M aBTOAOTHYHOM), CKoaeMa (0 mepecdere
HECYETHOTO MHOZXKECTBA).

Hawnboablllylo H3BECTHOCTH IIpHOOpeA IapazoKC, OTKpPBITBIE B 1902 r.
B. PacceaoM, IIOCTPOMBIIHM CA€AyIOIee paccyxkaeHue. «Kak M3BeCTHO, OOABIIMH-
CTBO MHOZKECTB HE SIBAFIOTCS JAEMEHTaMH caMoOro cebsi (HalpuMep, MHOXKECTBO
yaui;, MocKBBI camMO He gBadeTcd yaulei). BmecTe ¢ TeM HHTYUTHBHO KasKeTcCsd
OYEBHIHBIM, YTO CYILLIECTBYIOT MHOXKECTBA, IBASIOIIHECHd SA€MEHTaMH CaMHux cebs
(HammpuMep MHOZXKECTBO BCEX IOHATHI). [Hade roBops, BCce MHOXKECTBA MOZKHO
pa3feAuTh Ha ABE Pa3sHOBUAHOCTH: MHOXKECTBA, HE SBASIOIINECS SAEMEHTaMH ca-
MUX cebs (Tak HasblBaeMble COOCTBEHHbBIE MHOXKECTBA); MHOXKECTBA, IBATIOIIHECS
3A€MEHTaMHU caMHX cebsl (Tak HasbIBaeMble HecoOCTBeHHBIE). [TycTs M — MHOZKeCT-
BO BCEX MHOXKECTB, HE SIBASIOIIUXCH A€MeHTaMu caMmux cebs. K kakod u3 yka-
3aHHBIX JBYX Pa3HOBHUIHOCTEH OTHOCHTCA caMo MHoxKecTBO M ? Ecan MHOXKecTBO
M He aBAsETCS 9AEMEHTOM CaMoro cebs, TO II0 OIIPENEACHHIO OHO BXOIUT B UHCAO
MHOZKECTB, SIBASIOIINXCS dAeMeHTaMu MHoxecTBa M. CaemoBateabHO, M ABAsIETCS
3AeMeHTOM camoro cebs. Ecam ke HOIYyCTHUTB, YTO MHOXKECTBO M sBAsieTCH 3Ae-
MEHTOM CaMoro ce0si, TO II0 OIIPEIEACHHIO OHO HE BXOAUT B YHCAO MHOXKECTB, SIB-
agronuxcd aseMeHTamMu M. CaezoBaTeabHO, M He IBASETCS 9AEMEHTOM CaMOro ce-

! Cw.: Teopr Kaurtop. Tpymst o Teopru Muoskects. OtBetcts. penaxtopst A. H. Konvoropos, A. I1. FOmkesmd. — M.,
1985. - C. 263.
2 X. Kappu. OCHOBAHMS MAaTeMaTHUYECKOM JOrHKH. — M., 1969. — C. 22-23.
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6g. TakuM 06pa3oM, IPH AIOGOM H3 ABYX IIPOTHBOIIOAOXKHBIX [OIYIIEHHUNH OTHOCH-
TEABHO MHOXKeCcTBa M BO3HHKAaET IIPOTHUBOpPeYHe»!.

He MeHee moka3aTeA€H B 3TOM CMBICAE€ U ITapafoKc Beppu B Takoil, HaIIpH-
Mep, HHTepIpeTalyuu. BhIpakeHHe «HaUMEHbIIlee HaTypaAbHOE YHCAO, KOTOPOeE
HeABb3sI Has3BaTh IIOCPEACTBOM MEHBIIE YeM TPHALIATH TPHU CAOTa», OIIPEeAeAseT He-
KOTOpO€ HaTypaabHOE YHCAO M. «COrAacHO CBOEMY OIPENEACHHUIO, YHCAO 1M TaKOBO,
YTO €ro HeAb3d Ha3BaTh IIOCPEACTBOM MEHBIIIE YeM TPHALATH TPH caora. Bmecre ¢
T€M, OYE€BHHO, YTO IIPHUBEAECHHOE BBIIIE BBIPAJKEHHE OIIPEAEASET UHCAO N C IIO-
MOIIIBIO MEHBIIIE, YEM TPHUALIATE TPH CAOTa»2.

Bce aTH mapamoKchl 0Ka3aau TAyOOKOe BO3ZEHCTBHE Ha pa3sBUTHE MaTeMaTH-
KU B II€AOM H, B YAaCTHOCTH, Ha Pa3BHUTHE MaTeMaTH4YECKONM AOTHKH, CTaB BeChbMa
CHABHBIM apryMeHTOM B OIIPaBAAaHHH IOIBITOK U3MEHUTb KAACCUYECKHUH ITOAX0I K
IIOHMMAaHUIO0 MaTeMaTHYeCKOM HayKu U ee MeTomoaoruu. Ilo caoBam ['manbepra,
obHapy>KeHHbIe ITapaoKChl «OKa3aAu Ha MaTeMaTHIeCKUH MHUp IIPSIMO-TaKH KaTa-
crpodrdeckoe aetictBuer. Ilepen aTHMH HapaZoKcaMH He ycCTosAW [leneKuHI U
dpere, KOTOpble OBIAM BBIHYXKIE€HBI OTKA3aTbCs OT CBOEM TOYKH 3pEeHHs Ha MarTe-
MaTuKy. Ppere, HallpuMep, B IIOCAECAOBUH K CBOUM «OCHOBaHHUAM apU(METHKU»
IIHCaA, YTO B CBS3HU C MIapaJioKCaMH TEOPHUU MHOXKECTB €r0 yTeIIaeT AWUIIb TO, YTO
3TO «o0lllee HeCUACThE», UOO PEYh UAET HE CTOABKO O IMPHUHSITOM UM Criocobe oboc-
HOBaHHUSA apU(MMETHKH, CKOABKO O IIpobaeMe «00OCHOBaHHUS apU(MMETHKH BOO0O-
mie»3.

Curyanusd, BO3HHKIIAsS B MaTeMaTHKe, BeCbMa 00pas3HO Oblaa MHTEPIIPETH-
poBaHa akameMHKOM A. AAeKCaHAPOBBIM, KOTOPBIH mnucaa: «TeopeTHKO-
MHOZKECTBEHHAasl yCTaHOBKa OKas3aAach IIOJOPBAHHOH, U BMECTE C HEIO0 0Ka3aAoCh
IIOIOPBaHHBIM BCE CTPOMHOE 37aHHE MaTEeMaTHKH. B BEpXHHUX €ero sraKax IIIAO
SHEPTUYHOE CTPOUTEABCTBO: KHUPIIMYU TEOPEM, COEAHHsSEMbIe IIEMEHTOM AOTHKH,
YKAQIBIBAAUCH B PAMKH YK€ OIIPEAEAUBIINXCS Pa3€AOB U BO3IBUTAAHCH KapKachl
HOBBIX TEOpPHi, HO B TEOPETHKO-MHOXKECTBEHHOM (QYHIAaMEHTe OOHapPyKHUAHCH
PaCIIUPSIOIINECS TPELIMHEI TapaoKCOB U IIOJ, HUMH 3bI0y4He IIECKH M TOIIH AO-
TUYECKUX TPYAHOCTEI?.

TpeTuil KpU3UC B OCHOBAHUAX MaTeMaTHKHU, IIPOSIBUBIINICA B Hadase XX B.
C BO3HUKHOBEHHEM I1apafOKCOB B TEOPHUH MHOZKECTB, IIPUBEA K MHOT'OYHCACHHBIM
IIOMIBITKAM HX pas3pellleHUs Pa3AWnYHBIMH HETPAJHUIIMOHHBIMH CPEACTBAMH, UTO
IIPUBEAO K YCKOPEHHOMY Pa3BUTHIO MATEMaTHYECKON AOTHKH U IIOSIBACHHUIO TAKHUX
HaIllpaBA€HHH B OOOCHOBAaHHH MAaTe€MAaTHKH, KaK JI02UUU3M, UHMYUUUOHUIM H
popmanusm.

Ilepeoe HanpasneHue, cBsa3aHHoe ¢ uMeHamu Aeiibauiia, Ppere, [lupca,
Ipenepa, Pacceaa n YaiiTxema, XxapakKTepHU30BaAOCh CTPEMAECHHUEM IIOCTPOUTH OC-
HOBaHHS MaTeMaTHKU TaK, YTOObI €€ TEOPUH MOXKHO OBIAO CBECTH K HEKOTOPOH
sorudeckoii cucreMe. Paccea, HammpuMep, mmosaraa, 4To K Hagaay XX B. MaTeMaTH-
Ka U AOTHKa CAMAMCH B €QUHYIO HayKy: «AOT'HKa cTasa MaTeMaTH4YHee, a MaTeMa-
THKa — asoru4dHeer. A Illpenep Ha IlepBoM MaTeMaTHYe€CKOM KOHI'PECCE OTMEYaa,
9TO, C €0 TOYKH 3PEHHUA, MaTEMaTHKa ABAIETCA AUIIL «BETBBIO Bce061_ueﬁ AOTH-
K.

st IpeoJOAEHUS IIPOTUBOPEYUN TEOPHUH MHOXKeCTB Paccea u YaliTxen B CBO-
eii 3HaMeHUTOH «Principia mathematica» TOCTPOUAH «T€OPUIO TUIIOB», TOE CUHUTA-

! Noruueckuit cioapb JIEQOPT. — M.,1994. — C.199.
2 Jloruueckmuii ciosaps IEQOPT. — M.,1994. — C. 176.
3 G. Frege. Grundgesetze der Aritmetik, begriffsschriftlich abgeleitet, Bd 2. Jena, 1902. -S. 253.
* A. J1. Anexcanpos. Matemarnka u auanextuka // Cubup. matem. xypnan. — Hoocu6upek, 1970. = T. XI. = Ne 2. —
C. 247.
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AOCBH IIPAaBOMEPHBIM PaCCMaTPHUBAaTh AWIIL TaKHE MHOXKECTBA, BCE JAEMEHTBI KO-
TOPBIX IPHUHAIACKAT OJHOMY THILy!.

«CaemoBaHHE 3TOMYy NpaBHAY, — numlyT MBc m HprocoMm, — HCKAIOYaeT BO3-
MOKHOCTB HUMIIPEUKATUBHBIX OIPEAEACHHUM M TEeM CaMbIM II03BOASIET H30eKaThb
IIPOTHUBOPEYU»?.

Teopusa TurnoB Pacceaa n YaiTxena cosmasa onpereA€HHbIe KOHCTPYKTHUBHbBIE
BO3MOZKHOCTH [ASl OIIEPHPOBAHUA C GECKOHEYHBIMH MHOXKECTBAMH, & AOTHIIU3M B
LIEAOM CITOCOOCTBOBAA IIPEOIOACHHUIO KOHCEPBATHBHOIO OTHOIIEHHS K KAACCHUE-
CKOM AOTHKE.

Bmopoe HanpaeneHue opopMuaochk B paborax Kponekepa, Ilyankape, Bpay-
apa, lefituHra u Betiasg. HTYUITMOHUCTEI He IPUHUMAaAU abCTPaKIIMN aKTyaAbHOMH
GECKOHEYHOCTH U «9K3HCTEHILIHAABHOE» UCTOAKOBAHHE CYIIIECTBOBAHUS MaTeMaTH-
9EeCKUX OOBEKTOB, a, KPOME TOTO, SAUMHHHPOBAAN BO3MOXKHOCTb IIPHMEHEHHS K
GECKOHEYHBIM MHOXKECTBAM 3aKOHa HCKAIOYEHHOI'O TPEThEro. OTH OrPaHHYEeHHS
IIO3BOASIAM HM3BATH M3 PACCMOTPEHHS TaKHe IIPOTHBOPEYHBBIE IIOHATULA, KakK
«MHOZKECTBO BCEX MHOXKECTB»3.

Haufoaee 4eTKO U ITOCAEIOBATEABHO HIEH WHTYHUIIMOHH3MAa H3AOKEHBI B pa-
6orax Bpayspa, KOTOPBIM MCXOOHWA U3 CYLIECTBOBAHUSA «M3HAYAABHOM HHTYHUIIHH»,
Ha OCHOBE KOTOPOM «J4EAOBEYECKHM pasyM “CTPOWT” HaATypaAsbHbIE YHCAA U KOHTH-
HyyM». Bpaysp yTBepKaaa, 9TO IIoAAraTh CYIIECTBYIOIIMMH MOXKHO AHWIIBb T€ «Ma-
TeMaTH4eCKHe OOBEKThI, KOTOPbIe YEAOBEYECKHI pas3yM CTPOHUT YKa3aHHBIM CIIO-
cobom» 3a KOHEYHOE YHCAO IIAaroB. B cuay sToro TpeGoBaHus TakKHe IIOHATHS, KaK
MHOZKECTBO BCEX HATYPaABHBIX YHCEA, MOAIKHBI PACCMaTPUBATBCS HE KaK 3aKOH-
4YeHHbIE KOHCTPYKIIMH, & KaK HaXOSIIHeCcs «B IIPOIlECCE pocTar. AHAAOTHYHO U
GecKOHeYHasl II0CAEOBATEABHOCTD JOAYKHA OBITh 3aMEHEHAa «II0CAEI0BATEABHOCTBIO
BBIOOPOB, KOTOPBIE MOIYT OBITH COBEPILIEHHO CBOOOAHBIMH MU HEIPeACKa3yeMBbIMH
HAW OTPAHHYEHHBIMH HEKOTOPBIM 3aKOHOM»*. BBINTOAHEHHE 3TUX TpeOOBaHUM IIPU-
BOAUT K OTPUIIAHHUIO 3aKOHA HCKAIOYEHHOTO TPETHETO B IIOCTPOEHUAX, BKAIOYAIO-
X B cebsl 6eCKOHEYHbIE MHOXKECTBA.

BBoauMble MHTYUIIMOHUCTAMU OTPAHUYEHHS I10 OILlEHKE BEIyIHUX MaTeMaTH-
KOB TOI'O BPEMEHH HMEIOT «CBOMM DPE3yABTATOM pas3pylleHHe OOABIIeH JacTH Co-
BPEMEHHOH MaTeMaTHKH, a HEKOTOPBIE OCTAIOIIHECH IIOAOXKEHUS H3MEHSIOTCS
TaK, 4TO CTAHOBATCS IIOYTH HEy3HaBAaeMBIMI»S. BOT moueMy MHOrHMe MaTeMaTHKU
BBIpazKaAl 03a00YE€HHOCTh M TPEBOTY B CBA3KM Pa3paboTKONW HWHTYHIIMOHHCTCKOMN
MaTeMaTHKH. «Betiab u Bpayap, — nucaa, HanpuMmep ['mapbepT, — cTpeMsarcsd crna-
CTH MaTeMaTHKy, BbIOpachiBad 3a OOpT Bce, YTO IMPHUYUHAET OeCIoKOHCTBO... OHU
KpolIaT U pybarT Hayky. Ecam GbI MBI HPHHAAH Takylo pedopMy, KOTOPYIO OHH
IIPeAaraioT, TO IIOABEPTAUCE Obl PHCKY ITOTEPATH OOABIIYIO YaCTb HAIIHX CAMBIX
IEHHBIX COKPOBHIID®.

U neficTBUTEABHO, B CAydae NMPHHATHS 3TOH IIPOrpaMMbl MaTeMaTHKa AWIITH-
AaCh OBl CAEIYIOIIMX CBOMX 3aBOEBAHUM: OOILEro IOHSTHS HPPAIMOHAABHOTO YHC-
A, TIOHATHUM (PYHKIUH W TPAHC(PUHUTHOIO YHCAA, TEOPEMBI O CYIIECTBOBAHUU
HAUMEHBIIIEr0 YHUcAa B OECKOHEYHOM MHOXKECTBE IIEABIX YHCEA, & TaKKe ITPHUHIIU-
1a UCKAIOYE€HHOI'O TPETHETO.

! B. Russel, A. N. Whitehtad. Principia mathematica, Cambridge, England, 1910-1913; 2" td., 1925-1927. — P. 161-167.
2T MBc, K. B. Hoiocom. O MaTeMaTHuecKoii jioruke u procodun mMaremaruii. — M., 1968. — C. 34.
3 M. 1. TanoB. MeTOR00rHUECKHE IPOGIEMBI HHTYHIHOHHCTCKOI MaTeMaTuky. — M., 1984, — C. 4.
* Cm.: X. Kappu. Vkas. cou. — C. 29.
° Tam xe.
© Cwt, nanpinviep: Puyt Koncranc, Tims6epr. — M, 1977:[Dnexpormsii pecype]: URL: hitp://ega-math.narod ru/Reic/p htm ((zara oGparers:
2602.2012).
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BwmecTe ¢ TeM, HeAb3s HE OTMETHUTB, YTO KPUTHYECKAsd HAIIPABACHHOCTH HH-
TYHIIMOHHUCTOB II0 OTHOIIEHHIO K KAACCHYECKOH MaTeMaTHKE «3acTaBHAA CBOUX
IIPOTUBHUKOB, TO €CTh II0JIaBASIOIIee OOABIITMHCTBO MAaTeMATHKOB, YTOYHHUTEL CBOHU
IIO3UIIMH U sICHEE OCO3HATh IIPUYMHEI ... UX BEPBI B MaTeMaTUKy»!. Takasa mo3uius
«CYILIECTBEHHO yrAyOMAa IIOCTAHOBKY M HCCAELOBaHHE IIpobaeM 0OOCHOBaHHSA Ma-
TEMATHKHU W AOTHKH; MMEHHO HHTYUIIMOHHCTAM HaykKa BO MHOI'OM 06913aHa TEM
B3AE€TOM HCCAEIOBaHUH (DyHAAMEHTa MaTeMaTHYeCKOTO 3HaHHs, KOTOPBIH Xapak-
TEePEeH AT HAIIeTO CTOACTH2.

JasbHeHITe UCCAEOBaHUS B 00AQCTH MHTYHIIMOHUCTCKOM M KOHCTPYKTHB-
Ho#t maTeMaTuku (Kaunu, Kpunke, Mapkos, [[lannH, KoAMOTOpOB U Apyrue) moka-
3aAM, BO-TIEPBBIX, UTO A€XKAIllMEe B OCHOBAHMUU KAACCHYECKOH MaTeMaTHKH IIOHSI-
TUs, cdepa 3aKOHHOH NIPHUMEHHUMOCTH KOTOPBIX HHYEM HE OTPaHUYUBAETCS,
(IPEACTABATIOT JAACKO 3allleAlIyI0 HAeaAH3aIldIo». A BO-BTOPBIX, YTO IIOHSATHS,
BXOJMAIIHE B KOHIIENITyaAbHbIM 0a3MC MHTYHUIIMOHUCTCKOM HAM KOHCTPYKTHUBHOM
MaTeMaTHKH, «boaee cTporo o60CHOBAHEI, 110 KpaiiHell Mepe, B TOM CMBICAE, UTO B
MaTeMaTHKe, TpeOyoleil KOHCTPYKTHBHOTO IIOCTPOEHUS CBOUX OOBEKTOB, ITPHUH-
IUIIHMAABHO HE MOTYT BO3HUKATD IaPagOKChI?3.

KOHCTPYKTUBHBIN IOAXOA K OOOCHOBAHUIO MaTeMaTHKH C (PHAOCO(CKOU TOY-
KU 3PEHMsS HHTEPECEH ellle U TeM, YTO OH paccMaTpHBaeT IIPOIlecC MaTeMaThde-
CKOTO IT03HaHUS KaK 0COOBIN BH/I AESTEABHOCTH, B KOTOPOI MCIIOAB3YETCH OIIpee-
ACHHAad TEXHHUKAa OIIEPHUPOBAHHUA CO 3HAKOBBIMU KOMIIAEKCAMH, U KOTOPYIO, BIIOAHE
BO3MOXKHO, JOCTATOYHO TOYHO OITMCATb, MCIIOAB3YS BBEJEHHOE KOHCTPYKTHBHCTA-
MU IIOHSITHE «2aATOPU(DM».

Tpemve HanpaeneHue B OOOCHOBAHHU MaTeMaTHUKU — (POPMAAU3M — 00S3aHO
CBOMM BO3HHKHOBEHHEM H pa3BHUTHEM ['MABOEpPTYy U ero mocaemoBaTesssM BepHaii-
cy, AKkepMany, ['eH1ieny u apyrue.

I'napbepT OBIA AKTHBHBIM CTOPOHHHUKOM KaHTOPOBCKOM TEOPHH MHOXKECTB.
MaremMaTHKaM XOPOIIO HM3BECTHO €ro BbICKasblBaHHe «HHKTO He MOXKeT H3THATb
HAC U3 pasl, KOTOphIi co3maa HaMm Kautop»*. Iloaromy oH 6bIA BecbMma 03ab04ueH
IpobAeMOM yCTpaHEeHHs OOHApYKEHHBIX B TEOPHHM MHOXKECTB INapamoKcoB. Ero
OCHOBHAs Hesl PEeLIeHUs 9TOi IIPobAeMBI COCTOsIAA B TOM, YTOOBI HOKa3aTh He-
IIPOTUBOPEYUBOCTh MaTeMAaTHKH TOYHBIM MaTeMaTHYeCKHM criocoboM. [Jas aToro
TpeboBaAOCh YTOYHUTH IIOHATHE AOKA3aTEABCTBA M CO3[aTh TEOPHUIO JOKA3aTEAb-
CcTBa (MeTaMaTeMAaTHKY), YTO ['MABOEpT IbITaacs caeAaTh C IIOMOIIBI0 (hopMasu3a-
1y Teopuu. [Ipu 3TOM B CBOeM MeTaMaTeMaTHKe OH [OIIyCKAaA AMIIb (PUHUTHBIE
MeTOblI, KOTOPble He Co/ep:KaT COMHUTEABHBIX 9A€MEHTOB KaHTOPOBCKOM TEOPHUH
MHOZKECTB, B YACTHOCTH a0CTPaKIIUH aKTyaAbHOH OECKOHEYHOCTHS.

WHBIMH cAOBaMH, IIporpaMMa CHACEeHHS KAACCHYECKOM MaTeMaTHKU OT IIa-
PamoOKCOB, IpefsoKeHHas ['MABOepTOM, COCTOsAa M3 TPEeX, IIOCAEIOBATEABHO pe-
HIaeMbIX 3a7a4. Bo-IIepBhIX, IOCTPOUTE MaTEMATHKY «B BHAE (DOPMaABHOM aKCHO-
MaTHU4YEeCKOH TEOPHH»; BO-BTOPBIX, «I0KA3aTh €€ HEIIPOTHUBOPEYHUBOCTH, TO €CTh yC-
TAHOBUTH, YTO B 3TOH (hOpMaAbHOH aKCHOMATHUYECKONH TEOPHUH HEAb3s A0Ka3aThb
IIPOTHBOpEYHEe»; HAKOHEL], B-TPEThbUX, CaMU J0Ka3aTeAbCTBa CHAEAATH «IIPEIMETOM

! H. Byp6aku. Ouepku 1o ncropun Matemartuki. — M., 1963. — C. 53.

2 B. B. bupiokos, I. Beiiib 1 Merozoornaeckue npobiems! Hayki. — B ki, Beiis . Cuvverpus. — M., 1968. — C.
176.

3 M. 1. TTanos. Vkas. cou. — C.48.

* JI. Tums6epr. OcuoBanms reomerpin. M.—J1., 1948, — C. 350.

® Cwm.: . . Pysasum. [nnsGeproBckast mporpamma 1 opmaucTaueckas dutocodus maremaruku // Metomonorn-
YeCKHii aHaau3 OCHOBaHMH MaTtemaTuku. — M., 1988. — C. 108-168.
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CIIeIIMaABHOM MaTeMaTHYeCKOH MHCIIUIIAWHBI, Ha3dBaHHOU [I. [mabbepToM Mmema-
MmamemamuKoil, UAu meopueill dokazamesbcmer!.

[Iporpamma I'mabbepTa, OQHAKO, CTOAKHYAACh C CEPBE3HBIM IIPENSTCTBHEM B
BUe TeopeM ['eneas, IMOKa3aBIIHUX, YTO «BOIIPOC O HEIIPOTHBOPEUYHBOCTU HOCTa-
TO4HO GoraToil popMasbHOM CHCTEMBI HE MOXKET ObITH pEeIllleH CpeACTBaMH, KOTO-
pble (hOpMaAH3yIOTCS B TOH K€ CHCTEMe»2.

Kak MBI yKe OTMeYaAu, Kaxkoe U3 TPEX HAIllpaBA€HUM B 000CHOBAaHUU MaTe-
MaTHUKH BHECAO 3HAYUTEABHBIH BKAQJ B HCCAELOBAHHE ITapaflOKCOB, B CO3daHUE
HOBBIX MaTE€MaTHYECKHX METOJIOB, B Pa3BHUTHE MaTEeMaTHYECKOM HAyKHU B II€AOM.
Ho Hanboaee BazKHBIM, IOXKaAYH, SIBASIETCH TO, YTO B IIPOIECCE Pa3pabOTKU HaeH
AOTHIIM3MA, (POPMaAM3Ma U HHTYUIIMOHHU3MA I10 CYyTH JeAa IIPOU30IIEA «IIEPEBOPOT
B MaTeMaTHYE€CKOM MBIIIIACHUMS.

ITpu ToM Oblra yOeoUTEABHO ITOKa3aHa BO3MOXKHOCTH CYIIECTBOBAHHUS Haps-
Iy C KAACCHYEeCKOH MaTeMaTHKOH APYrHX MaTeMaTHK, MaTeMaTHK, ITOCTPOEHHBIX
Ha HHOM KOHIIENITyaAbHOM 0asnce, HM OJHA W3 KOTOPBIX HE IIpeTEeHa0Basa «Ha
IIPaBO IIPEACTABAATH €AUHCTBEHHO BEPHYIO MaTEeMaTHKY»*.

BwmecTe ¢ TeM, IPUXOAUTCS TOBOPUTH M O TOM, YTO I'AaBHad 3azada — 0CBOOO-
JUTBHCS OT TEOPETHKO-MHOXKECTBEHHBIX I1apa/loKCoOB — He Oblra perreHa. Hecmorps
Ha OOIIMPHYIO AUTEPATypPy, ITOCBSIIEHHYIO 3TOHM IIpobAeMe, HET KaKOro-anbo o06-
LIETIPU3HAHHOTO €€ PelIeHUs U ceroaHs. [IpobaeMa «AOTHIeCKOro U (pHUA0CO(CKOTO
000CHOBaHHS TEOPHH MHOKECTB M [aXKe€ BO3MOXKHOCTb TAKOI'0 O0OCHOBAHUS, OT-
MedarotT, HanpuMep, B. A. CmupuoB u II. B. TaBanerr, — ocTaroTcgd OTKPBITHIMI» U
IIO-TIPEIKHEMY BazKHBIMH.

Heobxomumo ckasaTh elle 00 OIHOM IIporpaMme, IIEABI0 KOTOPOHM OBIAO IIpe-
OOACHHE KPH3KCA B OCHOBAHUAX TEOPHHM MHOXKECTB M pa3pelleHHe UX IapaioK-
COB, U KOTOPOH CErofHs «IIPUAEPKUBAIOTCS HE TOABKO OOABIIIMHCTBO IIPAKTHYECKH
paboTarommx MaTeMaTHKOB, HO U CIICIITHAaAMCTOB B 00AaCTH ee OCHOBaHUIN®. OTo —
IporpaMMa aKCHOMAaTH3aIINH.

BriepBble aKCHOMAaTHY€CKOE ITOCTPOEHHE TEOPHU MHOKECTB BBIIIOAHHA llep-
Meao (1908 r.). BrocaencTBuu ero akcuomaTuka ObIaa yCOBEpPILIEeHCTBOBaHA PpeH-
keaeM, CkoaemoM, HetimanoMm, BepHaiicom u ApyruMHU MaTeMaTUKaMU.

OcHoBHag uznes LlepMmeao cocrosiaa B TOM, 4TOOBI, C OJTHOM CTOPOHBI, OTPaHHU-
49uTh 00AaCTh IIPUMEHEHHSI CBOEH aKCHOMAaTHKH TOABKO TaKHMU MHOXKECTBaMH,
paccMoTpeHHte KOTOPBIX He IIPUBOAUT K IapafoKcaM, a ¢ ApyroH, — caeaaTs ee Ta-
KO, 4TOOBI OHa COXpaHsAa BCE IIEHHOE B TEOPHUU MHOXKECTB. OTa OTPaHUYUTEAb-
Had HOEA II0OAYyYIHAA BCCOGU_[CC IIPU3HAHNWE U BIIOCACACTBHH HCIIOAB30BaAacChb B HO-
BBIX aKCHOMATHYECKUX TEOPHIX.

Bwmecte ¢ Tem, B cucreMme llepmeao nmeeTcs ogHa aKCHOMa, BOKPYT KOTOPOH
IIPOHCXOAAT OOABIIIKE CIIOPBI. ITO — aKCHOMa IIPOH3BOABHOTO BbIOOpa. B Helt ro-
BOPHUTCS, YTO €CAH JaHO MHOXKECTBO M, cocrosinee u3 MHOxKecTB N (He IIyCTBIX U
6e3 o0IIMX 9AEMEHTOB), TO M3 KazxKJ0ro MHOKecTBa N MOXKHO BBIOPATH II0 OLHOMY
39AEMEHTY TaK, YTO X COBOKYIIHOCTE 00pa3yeT HOBOE MHOXKECTBO P.

Onupasace Ha 9Ty akcuoMy llepmeao mokasaa, YTO BCSIKOE MHOXKECTBO MOZKHO
IIPEeACTABUTh B BHJE BIIOAHE YIIOPSAOYEHHOIO MHOKECTBA, YTO 0DOecleyHuBaso

! C. Knunu. Matemartnueckas joruka. — M., 1973. —C. 232, 233.

2T1. C. HoBHKOB. DIIeMEHTHI MaTeMaTH4ecKoil Jtoruku. — M., 1973. — C. 34.

3 M. W Tanos Ykas. cou. — C. 39.

* A. Teitrunr. Tpuauats et cuycrs. — B ki.: Marematnueckas Toruka i ee mpuMenenns. — M., 1960. C.225.
5 Dunocodpus u noruka. — M., 1974, - C. 11.

6 Martepuanuctuyeckas JUanekTuKa Kak MeTononorus. — Anma-Ara, 1981, — C. 62.
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BO3MOXKHOCTE IIOCTPOEHUS apU(PMETHKH KapAUHAABHBIX TPAHC(OUHUTHBIX HHCEA
II0YTH BO BCEH UX OOIIHOCTH.

C IOMOIIBI0 aKCHOMBI BbIOOpa OBIAM CTPOro OOOCHOBAHBI TaKHe, HAIIPHUMeED,
YAUBUTEABHBIE YTBEPXKACHUT, KAKUM, HECOMHEHHO, IBASIETCS JOCTATOYHO XOPOIIIO
U3BECTHBIM MaTeMaTHuKaM Napanokc Banaxa-Tapckoro (1920 r.), cyTs KOTOPOTO B
TOM, YTO AIODOM HIap MOXKHO pa3bUTh Ha KOHEYHOE YHCAO dYacTel, M3 KOTOPBIX
HaAEKAIIUMHU II€PEMEIIEeHHUIMH UX B IIPOCTPAHCTBE MOXKHO COCTaBHUTH JBa TOYHO
TaKHX 2Ke IIapa.

OpHako, Hapsiny C IIOAOKUTEABHBIMU OLIEHKAMH HCIIOAB30BAHHUS aKCHOMBI
BbIOOpA, B COOOIIIECTBE MATEMATHKOB OBIAHM U Te, KTO BBICKA3bIBaA K Hel ompene-
AeHHOe HenmoBepue. OOBSICHHUTH CKEIITHYECKOE OTHOIIECHHE HEKOTOPBIX BEIyIIHMX
MaTeMaTHKOB K 3TOH aKCHOMeE MOXKHO, CKOpee BCEro, TeM, YTO OHa HOCHT 3K3U-
CTEHIIMAABHBIN XapakTep: KaK BHIHO U3 ee (POPMYANPOBKH, OHA AHUIIb IIOCTYAHUPY-
€T BO3MOXKHOCTb BbIOOpa, He yKas3bIBas CIIoco0 ero ocyllecTBACHHs. Bmecrte ¢ TeM,
HCCAEIOBAHHUSA 3TOM aKCHOMBI IIOKa3aAH, YTO HHU oHa cama ([emeaw), HU ee OTPHU-
nanue (KosH) He mpoTHBOpedYaT CHCTEMe aKCHOM llepMeao, TO €CTh YTO OHA He 3a-
BHCHT OT aKCHOM TEOPHUH MHOXKECTB. B CHAYy CKa3aHHOTO CAEyeT, BUAVUMO, IIPHU-
3HATb, YTO HET CYIIECTBEHHBIX OCHOBAHMUM JAS TOrO, YTOObI KAaKHM-AHOO 0Gpaszom
OTPaHHUYUTH HCIIOAB30BaHHE 3TOl aKCHOMBI B MaTeMaTHYECKHUX JOKa3aTEeAbCTBaX.
B KOHEYHOM HUTOTEe — 3TO BBIOOP CAMOI0 MaTeMaTHKa.

C axkcuoMoif BbIOOpa TECHO CBf3aHa M Apyras BaxkHas aKCHOMa, KOTOPYIO
Ha3bIBAIOT KOHTHHYYM-THIIOTe30#. 'MIoTe3a o TOM, YTO MOIIHOCTh KOHTHHyyMa
HEIIOCPEACTBEHHO CAEAYeT 32 MOIIHOCTBIO CYETHOTO MHOXKECTBA, Oblaa CHOPMYyAH-
poBana Kaunropom. Ho Hu OH cam, HU ApyrHe MaTeMaTHKH He CMOTAHM e€e HU OIIpPO-
BEPrHyTh, HU I0Ka3aTh.

OreHUBas B IIEAOM IIPOrPAMMy aKCHOMATHU3allMH, CAELyeT CKa3aTh, YTO OHA
NEeUCTBUTEABHO I103BOAHAA SAMMHHHPOBATBL ITapafloOKChl U3 TEOPHUHU MHOXKECTB U
TEM CaMbIM YKPEIIUTb OCHOBAaHHUS MaTeMaTHKH. BmecTe ¢ TeM, CylleCTBEHHBIM ee
HEIOCTATKOM SIBASIETCSI OTCYTCTBUE JOKA3aTEAbLCTBA HEIIPOTHBOPEYNBOCTH CHCTEM
aKCHOM 3TOH TEOPHH, YTO, BIPOYEM, HE MEIIAeT HCIIOAB30BATh MX B CAMBIX pas-
AWYHBIX OTPACASIX MATeMaTHIEeCKOH HAyKH.

B cemuzmecsarsie rogsl XX CTOAETHS ITOSIBUAACH HIEs UCIIOAB30BATH OAS 060C-
HOBaHHS MaTeMaTHKH HOBBIM (DyHIAMEHT, B KadecTBe KOTOPOIrO IIpenAarasach
BO3HHKIIIAS U3 aArebpandecKoil TOIIOAOTHH TEOPHST KATETOpHiil.

[IpeuMyIIleCTBOM KaTeropHaAsbHOIO IIOAXOZa B OOOCHOBAHUM MaTeMaTUKHU
OBIAM €ro OOIIHOCTb, KOHCTPYKTHUBHBIN ITOAXO0A K MaTeMaTH4eCKOH AesTeAbHOCTH
B aHaAu3e MOP(MHU3MOB, a TAKXKe BO3MOXKHOCTh UMETh [IEAO HE CTOABKO C CAMHMH
MaTeMaTHYeCKUMH O0BEKTaMH, CKOABKO 3aHHMAaThCH U3yYEHHEM HX CTPYKTYPHBIX
XapaKTePHUCTHK?.

BupmuMo, moka ele paHO TOBOPHUTH O CMEHE TeOPETHKO-MHOXKECTBEHHOIO
00OCHOBaHHUS TEOPETUKO-asrebpandyecKkuM. OIHAKO MIPHUHIUIIHAABHAS [IOIIyCTH-
MOCTb TaKO! aAbTEPHATUBHOM TOYKH 3PEHHsI yKe He BbI3bIBAeT COMHEHHs. Tem
foaee, 4YTO B HACTOsIIllee BpeMs CTAHOBHUTCH BCe Ooaee SICHBIM, UYTO TEOPUS KaTero-
puit 06beUHSIET AOTHKY U MaTeMaTHKY, YTO, B CBOIO O4Yepeb, JAaeT BO3MOXKHOCTD
YBHIETH abpHUC eAUHOM TeOPHUH (POPMAABHBIX HAYK.

! Cwm., manpuvep: M. 111 Lanerxo, E. T. Llymsreiidep. OcHOBEI Teopui Kateropuii. — M., 1974.

2 Cwm.: C. JI. Karpeuxo TeopeTnKo-MHOXkecTBeHHas (OypOakuCTCKas) NapaiirMa MaTeMATHKH 1 €€ BOSMOKHBIE aJlb-
tepHaTuBbl // Puocodus MaTEMaTUKK: aKTyasibHble pobuemsl: Te3ncsl Bropoil MekayHapoHO HayqHOI KoHpe-
pentmn; 28-30 mast 2009 r. — M.. 2009. — C. 21-22.; b. JI. Slumn. JIornko-THOCEOIOrnYeCK e acreKThl MPOoOIeMbI
MpOTHBOpEUHs Tporecca nosxanus. — M., 1992. — C. 69-72.
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§4. KoneuHoe H 6eCKOHEYHOE B MaTEeMaTHKE

Bce Tpu Kpu3uca, UMEBIIIHE MECTO B MaTeMaTHKe, OyAy4d HEPaBHO3HAYHBI-
MH II0 CBO€# CHAe U TAyOHHE, UMEIOT (0 YeM CBUAETEALCTBYIOT TPU IIPEAbIAYIIHX
naparpada), o KpaiiHeii Mepe, OOHY OOILIyI0 NPHYHHY — €€ BEAHYEeCTBO Becko-
HEYHOCTh. IMeHHO OECKOHEYHOCTh, BBEIEHHAsI C OTKPBITUEM ITHdaropefnamMmu He-
COM3MEPHUMBIX OTPE3KOB B MHP YHCAOBBIX OTHOILIEHHH, BbI3BaAsa IEPBBIH KPHU3UC.
ViMeHHO GECKOHEYHOCTH (a TO4YHee — IIOHATHEe OECKOHEYHO Maaoi) IIpuBeAa K Cy-
LIECTBEHHBIM TPYAHOCTSIM IPH pas3paboTKe MaTeMaTHIeCKOTo aHasuza AeHOHH-
eMm ¥ HeroroHoM. VIMeHHO GECKOHEYHOCTD, BO3BEEHHAS Ha TPOH B IIEPHUOM HaU-
GOABLIIETO yCIIEXa TEOPUH MHOXKeCcTB KaHTopa U HacAaaKaaBIIAsICs BPEMEHEM CBO-
ero Tpuymda, IpHUBeAa K IIOAOKEHHUIO, «QHAAOTHYHOMY TOMY, UTO CAYIHAOCH IIPHU
Pa3BUTHUHU HCYHUCACHHUS OECKOHEYHO MaAbIX», — Iucas ['MABOEpT, — K IOAOKEHHIO,
KOIZla BBIIBHAHMCH IIPOTHBOPEYHS, CHaYaAa eIUHHUYHBIE, a 3aTeM Bce Ooaee pe3Kue
u Bce Ooaee cepbe3Hble: TaK HAa3bIBAeMbIe ITapaOKChl TEOPUH MHOXKECTB»!.

OTH mapamoKCchl ObIAM IIPSIMBIM BBI30BOM CO3JaHHOM KaHTOpOM TeopHH, OHH
3aTparuBaAl Cepbe3HbIE BOIIPOCHI (PHUAOCO(CKHUX OCHOBAHHN MaTEMAaTHKH, YTO
TpeboBar0 He MeHee CEPBE3HBIX (PUNOCOPCKUX Ke 0O0CHOBAHUM TPAHCHPUHUTHBIX
KOHCTPYyKLui. W KaHTOp «cO CBOMCTBEHHOHN €My MPSIMOTOM U HAIIOPUCTOCTHIO, —
orMedaa B. KaTacoHOB, — OTBETHA Ha 3TOT BBI30B M OTKPBIA HOBYIO “3py” HUCKYC-
CHii IT0 OCHOBaHHAM MaTE€MaTHKH, KOTOPbIE IIPOIOAXKAANUCH IIOTOM BeCh XX B.»2.

[Ipo6aeMa KOHEYHOIO U GECKOHEYHOI'O U CEro/Hs — BOT yKe OoAee ABYX ThICIY
AT — OCTaeTCd B LEHTPe BHUMAHHSA Y4YeHBIX U (praocodoB. Kazasock Obl, B ueMm
npobaema? Bce 1OCTATOYHO IIPOCTO: KOHEYHOE — TO, YTO UMEET I'PAHHUILy, IIPEIeA.
BeckoHeuHOe — He IMeeT HUKAKOM I'PaHUIBI H HUKAKOro IIpeaeaa. B TakoM moHH-
MaHHH, KOHEYHOe U OECKOHEYHOE BCEr/la CBA3aHbI C KAKUMH-TO KOAWYECTBEHHBI-
MH XapaKTEPUCTHKAMH, &, CAEJOBATEABHO, — C YHCAAMH M BEAUYHHAMH, TO €CTb
[IPECTaBASIIOT cO00# MareMaTudeckue abcrpakuuu. OLHAKO Ha CAMOM [eAe BCe
He Tax IIPOCTO.

YKasplBag Ha CYLIECTBYIOLIME IIPOOAEMBI, CBA3aHHBIE C IIOHHUMAaHHEM Oecko-
HEYHOCTH, KOTOPbIE, YTO BIIOAHE €CTECTBEHHO, HAXOAHMAH CBOE OTPaKeHHE B (hH-
AOCO(HH U HAyIHOM I03HaAHUH, [I. THabbepT nucaa: «C faBHUX [IOP HUKAKOH Apy-
ro¥f BOIIPOC Tak rAyO0OKO He BOAHOBAA YEAOBEUECKYIO MBICAB, KaK BOIIPOC O GECKO-
He4YHOM; DEeCKOHeYHOe NeMCTBOBAAO HA Pa3yM CTOAb XK€ IMOOYKAAIoIle U IIAOIO-
TBOPHO, KaK €/[Ba AW JeHCTBOBaAa Kakas-AuDO0 Apyras Uesl; OJHAKO HU OHO APY-
roe IIOHATHE He HyKIaeTCs TaK CHABHO B Pa3bICHEHHH, KaK OECKOHEYHOCTES.

KaTeropuu «KOHeE4HOEe» U «GeCKOHEYHOe» C He3allaMATHBIX BPEMEH HCIIOAB3Y-
IOTCSI HE TOABKO B MaTeMaTHKe U APYIHX HayKax, HO U B duaocodpuu. Ho omuna-
KOBO AW IIOHHMaHHE 9THX KATETOPUil U UX COOTHOILIEHHS B PA3AWYHBIX 00AACTIX
3HaHug? OTBET Ha 3TOT BOIIPOC OTPHULIATEABHBIH. EcAn B MaTeMaTHKe M eCTeCT-
BEHHBIX HayKax (6aarozmapsli UCIIOAB30BAHHIO B HHUX MATEMaTHYECKOIO armnapara)
IIOHATHS KOHEYHOTO U OECKOHEYHOTO TPAaKTYIOTCS IIPHMEPHO OAWHAKOBO, XOTS
[aXkKe B MaTeMaTHKe CYIIECTBYIOT pas3Hble THUIIbI GECKOHEYHOTO, TO (PHAOCO(CKOe
[IOHMMaHHE 3THX KATETOPHI CYIIeCTBEHHBIM 00pa30M OTAMYAETCS OT HAYYHOIO HUX
ITIOHUMAaHHS.

! JI. Tus6epr. Ocuosanms reomerpun. — C. 348-349.
2 B. H. KaracoHos. Bopomwiicst ¢ 6eckonedHbIM. PUIOCO(YCKO-PETUTHO3HBIE ACTIEKTHI TeHE3Uca TEOPUH MHOKECTB
T'". Kanropa. — M., 1999. - C. 1.
3 I TusGepr. OcHoBanust reomerpun. — M., 1948, — C. 348-349.
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T'aaBHOE OTAWMYHE MATEMaTHYIECKOro U (PHAOCO(PCKOTO TOHUMAHUS KOHEYHOTO
1 OECKOHEYHOTO, COCTOUT B CAeAyIoIleM. B mepBoM caydae, KoHeUHOe U OECKOHEY-
HOE TIPEACTABASIOTCS CBOMCTBaMHU abOCTPAKTHBIX, HUAEAABHBIX OOBEKTOB BHE HX
CBsI3U C OOBEKTUBHOM [EeHCTBUTEABHOCTBIO, & AHIIb B HMX OTHOIIECHUSX MEXKIy CO-
60¥ AW APYTHMH OOBEKTAMU MaTeMaTHKU. Bo BTOpoM caydae, KOHe4YHOe U Gec-
KOHeYHoe OepyTcs Kak (PyHIAaMEHTAABHBIE, CYIIIHOCTHbBIE XapaKTEPUCTUKU PEaAb-
HOTO MHpPAa, OHH PACCMaTPHUBAIOTCS B UX OTHOIICHHH K MaTEPHAABHOMY U IyXOB-
HOMY OBITHIO.

MozKHO cKaszaTh, 4TO (PHAOCO(CKUH MOAXOA K ATHM KATETOPHUSIM CAYKUT
IPEAIIOCHIAKOM (IBHOIM HAM HESIBHOM), 00YCAOBAMBAIOIIEH KaK CIIOCOOBI HX PaIlHO-
HaAbHOM 00paboTKH, TaK U IIOHHUMAaHHUs CyTH IIPOOAEMBbI KOHEYHOTO U GECKOHEYHO-
ro B TOM WMAM HMHOM Hayke. [loaToMy MaTeMaTHKaM IIPH BO3HHUKHOBEHHU KaKHX-
AM0O TpyAHOCTEH B 0OpalleHuN ¢ 6ECKOHEYHBIM HEPEIKO IPHUXOAUTCS (BOABHO HAHM
HEBOABHO) obpamartscs K (PUAOCO(PCKOMY OCMBICAEHHIO KaK CaMOM 3TO KaTero-
PHH, TaK U €€ B3aHMOOTHOIIEHUS C KOHEYHbBIM.

Kaskapiii 00LEKT MO3HABAEMOM NENCTBUTEABHOCTH, BBIAEASIEMBIM M3 HeEe de-
AOBEKOM, BBICTYIIAeT B €r0 CO3HAHWH KaK OTHAEABHBIH IIpeaMeT MBIIIACHHUS, KaK
JOCTATOYHO OIIPENEACHHBIH, UMEIOINI I'PaHUIbl, KOHEeUHblll 0OBEKT. DTa ero Ko-
HEYHOCTHh (DUKCHUPYETCH B CO3HAHUHU YEAOBEKa C PA3AHMYHON «CTEIIEHBIO TOYHOCTHY,
9TO COOTBETCTBYET PAa3AWYHBIM YPOBHSM abCTparvupoBaHHUsS M, COOTBETCTBEHHO,
TAYOHMHBI IPOHUKHOBEHUS B CYIIHOCTE [IOHUMAHUS KOHEYHOTO.

Jast TOro 4TOOBI BBIAEAWUTH KOHEYHBIN OOBEKT, BIIOAHE HOCTATOYHO OTPaHU-
YUTH €r0 B KAKOM-AMOO OTHOIIEHHWH, YCTAHOBUTH KaKHE-TO €ro I'PaHUIlbl (IIpo-
CTPaHCTBEHHbBIE, BPEMEHHbIe, KaUueCTBEHHbIE NAU KOAMYECTBeHHEIE). «(KoHeuHocmb
B TOM BOOOIIlE M COCTOUT, — ITUCaA ['ereab, — YTO HEYTO MMEET I'PAHUILy, TO €CTh B
TOM, YUTO 30eCb TOAOXKEHO €20 Hebblmue, UTO 3[EeCh ITO HEYTO IIPeKpalllaeTcs!,
6aaromapsi Y€MYy OHO COOTHOCHUTCS C YEM-TO APYTHM.

C TakuM ITOHUMaHHEM KOHEYHOI'O B OIIPEIEACHHOH Mepe KOPPECIIOHAUPYET-
cd, HAIIpUMep, OIPeeAeHUe IIOHATHS «TPaHHIla MHOXKeCTBa» B MaTeMaTuke. ['pa-
HHUIIa MHOXKeCTBa X — 9TO COBOKYITHOCTBH BCEX TAKHX TOYEK TOIIOAOTHYECKOI'O IIPO-
CTPaHCTBA, «B KOTOPOM PACIIOAOIKEHO X, B AI0OOM OKPECTHOCTH KOTOPOM €CTh TOY-
KU KaK IIpuUHaaaexkalye X, Tak U He IIPUHaIAeKaIle eMy»?.

COBepIIIEHHO SICHO, YTO TI'paHUIla 3[eCh BBICTYIIAeT KaK €IUHCTBO OBITHS U
HeOBITHS KOHEYHOTO O0BEKTa, KaK HEYTO BIIOAHE OIIPEIEACHHOE B HEKOTOPOM OT-
HOIIIEHUWHU. B CI/IAy Yero MoxXKeT CAy‘-II/ITLCH TakK, 9TO OHH H TOT K€ 06’bCKT B OHOM
OTHOLIEHUU OyAeT CYUTATHhCH KOHEYHBIM, UMEIOIIUM TPaHUILy, a B ApPyrom — bec-
KOHEYHBIM HAM HE HMEIOIINM TPAHUIBI (MHOXKECTBO TOYEK HEKOTOPOTO OTPEe3Ka,
AAAUIITHYECKOE IIPOCTPAHCTBO PruMana u T. 1.). B 9TOM IpogBAsieTCsI YCAOBHOCTD,
IOABUIKHOCTb TPAHUIIBI, CBA3aHHAS C BEIOOPOM CYOBEKTOM «yrAd 3PEHUs» Ha 00B-
€KT, TOTO MAM WHOTO OTHOILIEHHUS, TOTO UAM MHOTO KOHTEKCTa €TI0 U3YIEHHS.

YCAOBHOCTB T'paHHUIIbI IIPOSBASIETCH U B TOM, YTO B OOBEKTUBHOM eHCTBHU-
TEABHOCTHU HE CyI_[IeCTByeT KECTKHUX pa3I‘paHH‘-II/ITeAbHI:IX AHHHfI, OTAECAAIOIIIHUX 6LI—
THe IIpeaMeTa OT ero HebbITHs. OOpa3HO roBOps, 3TO HE AHMHUS 0e3 IIHPUHBI, 00-
AalaoInasl AHUING ITPOTSKEHHOCTBIO, a «KOPHIOP», IIIHPHHA KOTOPOIO HEOIIpese-
AEHHA.

WHBIMU CAOBaAMH, I'PAHHUIIA B PEAABHOM AEUCTBUTEABHOCTH BCETAA «PA3MBITAN.
OTo Hallle MBIIIIACHHE JEAAET €€ XKEeCTKOH U JOCTATOYHO OIIpeieAeHHOH. IMeHHO B
CHAY HEIOCTATOYHOH ?KECTKOCTH», HEOIIPEAEACHHOCTH HEKOTOPBIX IIOHATHH B

LT, Terens. PaboTst pasubIx seT. B 2-x .- T. 2. - M., 1971. - C. 24.
2 Matemarnueckuii SHIMKIIONEMYECKHUii cioBapsb. — M., 1988. — C. 161.
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SI3bIKE BOZHUKAIOT, HAIIPUMED, XOPOIIIO U3BECTHBIE MAPaMOKChI «Kydar U «ABICHIH».
MOKHO CKaszaTh, YTO TPaHHIIA — ITO HAMEpen 3a[aHHAas CYOBEKTOM «BEAUYHHAN,
3apaHee BbIOpaHHOe UM ycaoBHe. C TaKUM IIOAOKEHHEM Belllell HeoOXOAHUMO CUH-
TaTbCs, TaK KaK HEOIPaBAaHHBIN IIEepPexo/ OT HEKOTOPOTO MHTepBasa K boaee y3-
KOMY €ro IIPOMEKYTKY, OT OKPECTHOCTH I'PAHHYHON TOYKH K CaMOil 3TOM TOYKe
MOXeET HpI/IBeCTI/I K Hpe}ICTaBAeHI/IHM AUIIIE€HHBIM O6’beKTI/IBHOI‘O CMI:ICAal.

[ToHUMaHHEe KOHEYHOIO UMEET U APYroi acmeKkT. DTOT acCIIeKT CBfA3aH C TeM,
9TO KOHEYHOE MOKET PACCMATPUBATBECS KaK HEUYTO IIPEXOMsIiee, YTO UMeeT CBOe
3aBepIIEHHE, CBOM KOHell. Takoe MOHMMAaHHE KOHEYHOIO IIPEAIIOAAraeT ero Iepe-
X0 B «CBO€E APYyToe», NHOE KOHEYHOE, MHOOBITHE. [[pyTUMU CAOBaMU, 3aBEpIIIEHHE
OBITHS HEKOTOPOTO OIPENEACHHOIO0 KOHEYHOIO €CTh €ro mepexol B HeObITHe, 3a-
KAIOYAIOIIUHCS B TAKOM €r0 U3MEHEHHU, KOTOPOE CBA3aHO C IPeBpAIlleHHEM 3TOTO
KOHEYHOI'O B L[pyroe. B sTom CyTL JHAAEKTHYECKOT'O IIOHHMaHHAd KOHEYHOTIO.

[ToHsITHE KOHEYHOTO TECHO CBS3aHO C GECKOHEYHBIM. XOTS 9Ta B3aUMOCBS3b
HA CaMbIX PAHHHUX 9Talax pa3BUTHsS (PHUAOCO(UN U MaTeMaTUKU He 0CO3HABAaAACH.
KoHeuHoe 1 GECKOHEYHOE I10AATaAHCHh COBEPIIEHHO PA3HBIMH, BIIOAHE CAMOCTOSI-
TEABHBIMHU CYILIHOCTSIMM, YTO IIPUBEAO K KX MPOTHUBOIIOCTABAEHHIO. IJTO HAIIIAO
CBOE BBIPAXKEHHUE U B BOZHUKHOBEHUH UJIEU O PA3AUYHBIX CIIOCO0AX MO3HAHUS KO-
HEYHOI'0 ¥ OECKOHEYHOTO: €CAU JAS ITO3HAHUS KOHEYHOI'O BIIOAHE JOCTATOYHO YyB-
CTBEHHOTI'O OIIbITA, TO OAd ITIO3HAHHLA GCCKOHC‘-IHOI‘O Hy)KCH BBIXO[ 3a €ro Hpe[{eAbI,
B 00AaCTb paIlOHAABHOTO HAW AK€ UPPAIIFOHAABHOTO.

[TOmIBITKY CBSI3aTh KOHEYHOE U OECKOHEYHOE, IIPEOMOAETh HX IIPOTHBOIIOAOXK-
HOCTb IIOSIBUAMCH B [IpeBHeM 'peryiy, 4To CTaA0 CUABHEHIIINM CTHMYAOM Pa3BUTHUS
pUAOCOCKOM U HAyIHOM MBICAH. «BEAMKHM [QOCTHUXKEHHUEM TpPEKOB, — IIHCAA
Betiab, — Ob1A0 IIpe0Opa30BaHUEe MOASIPHOMN IIPOTHBOIIOAOXKHOCTH KOHEYHOTO U Oec-
KOHEYHOI'O B MOIIHOE U IIAOJOTBOPHOE OpyAHe IT03HAHUS AeHCTBUTEABHOCTH...
Yka3zaHHas OASPHOCTh U CTPEMAEHHUE K €€ IIPEOMOACHHUIO CTAAU OAS TPEKOB [IBU-
2KYIIIHM MOTHBOM HO3HaHI/IH»2.

OTO0 cTpeMAeHHEe BBIPA3HAOCH B IMH(AropefcKoil IIIKoAE€ B OTKA3€ OT PAaCCMOT-
peHHsI KOHEYHOTO U OECKOHEYHOI'0 KAaK PAa3AWYHBIX CYIIHOCTEM, PA3AWYHBIX (DOPM
OBITHSI, B IEPEXO/E K ITIOHUMAaHHIO DECKOHEYHOI0 KaK 0CO0Or0 KOAHMYECTBA, 0C000-
ro poJa YUCAOBOM XapaKTEPUCTUKU. TeM caMbIM OECKOHEYHOCTH ObIAa BBEAEHA B
mup unces. OQHAKO, TIOHUMaHHe DECKOHEYHOIO KaK HEKOTOPOrO0 KOAMYECTBA Tau-
A0 B cebe cepbe3Hble TPYAHOCTH, KOTOPbIe JaAu O cebe 3HATH IIPHU ITOIBITKAX IIPH-
MEHUTb K OECKOHEYHO OOABIIIUM U OECKOHEYHO MAaAbIM OTHOIIEHUM «BOABIIIEY,
«MEHBIIIe», «PABHO» AU «HEpPaBHO». Ha 3TH TpyaHOCTH 00paTHA BHUMaHHE B CBOUX
aropusix 3€HOH, KOTOPBIH, B YaCTHOCTH, [I0Ka3aA, YTO CYIIECTBYIOIIAs B MaTeMa-
THUKe U (PUAOCO(UHN TOTO BPEMEHHU TOYKa 3PEHHs, COTAACHO KOTOPO# cyMMa GecKo-
HEYHO MaABIX BEAWYHH MOIKET OBITH CKOAb YTOJHO GOABIIION, €CAM YHCAO COCTaB-
ASTFOLIUX 3Ty CYMMY BEAMYUH OECKOHEYHO BEAUKO, HEBEPHA.

ITo cyTu meaa, allOpUH CBHUAETEABCTBOBAAHU O TOM, YTO MHOTHE AOTHYECKHE
HECOOOPA3HOCTH U HEBEPHBIE AU [IPOTUBOPEUYUBLIE BBIBO/IBI IIPU OIIEPUPOBAHUU C
0ECKOHEYHBIMH BEAMYHHAMHU CBSI3aHbI C HAIEAEHHEM OECKOHEYHOTO CBOMCTBAMH
KOHEYHOI'0, a TaK¥Ke IIepeHEeCeHHEeM MEeTO/I0OB, YCIIEIIHO IPUMEHSIBIINXCS B obaac-
TU KOHEYHBIX BEAWYHH U OTPAHUYEHHBIX MHOXKECTB, Ha GECKOHEYHO OOABIIIVE U
OECKOHEYHO MaAbl€ BEAUYUHBI U OECKOHEYHBIE MHOKECTBA.

Amopuu 3eHOHA BCKPBIAM U OoAee TAYOOKYIO IpobaeMy, KOPEHSIIYIOCS B ca-
MOM MOHSITUU «DECKOHEYHOCTE», B €r0 HEOAHO3HAYHOCTH, ABOMCTBEHHOCTH, B IIPO-

1Cm. AL C. Kapwmun. TTosnanne 6eckonednoro. — M., 1981. — C. 43.
2T, Beiinb. O dunocoduu maremarnku. — M.—JI.,1948. — C. 341.
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THBOPEYHH [IBYX PA3HBIX II0 CBOEH CYIIHOCTH OECKOHEYHOCTEH — ITOTEHIIHAABHON U
aKTyaABHOM.

O HAAUYHUU IT0[ OJHOM «AUYHHOM» GECKOHEYHOCTH HA CAMOM [eA€ ABYX, OTAU-
JaIoLIUXCs APYT OT Apyra ee Pas3sHOBUAHOCTEN, BIEPBBIE CKa3aa, I0-BHIAHUMOMY,
Apucroreab. [Toaaras, 9T0 6ECKOHEYHOCTH «BOOOIIE» B MIPUPOJAE HET U HE MOIKET
OBITH, TAK KaK HEBO3MOXKHO HHU IIPU3HATH, HHU OTPHULIATD €€ CYIeCTBOBAHUS B JIEH-
CTBUTEABHOCTH, APHCTOTEAb yTBEPKIAA, UTO B IIPHHITHIIE MOXKHO F'OBOPHUTDH O ABYX
BHaX OECKOHEYHOCTH, HO TO YTO MOZKET ObITH CIIPABEIAMBO II0 OTHOIIEHHIO K Of-
HOMY €€ BHIY, He MOXKEeT OBbITh TAKOBBIM IT0 OTHOILIEHHIO K APYyroMy. OTAMYHE 9TUX
pasHoBHAHOCTEeH BECKOHEYHOCTH APYT OT ApPyra COCTOHUT B TOM, YTO OfHA H3 HUX,
KOTOPYIO OH Ha3bIBaA aKMYAIbHOU OeCKOHeUHOCMbI0, OTOXKIAECTBASIETCSI UM C Oec-
KOHEYHBIM YyBCTBEHHO BOCIIPHHHUMAEMBIM TEAOM U BEAUYMHOM; BTOpAsl K€, Ha3bl-
BaeMas UM NOMeHUUAIbHOU 6ecKOHeuHOCmblo, TIOHUMaeTCd UM KaK He3aBepIIeH-
HBIM, BEYHO IIPOAOAZKAIOIIMMicA ITponecc. [IepBy0 pa3HOBUIAHOCTh APUCTOTEAB OT-
pHUIlas, IpU3HABAas AUIIL BTOPYIO0. C €ro TOYKH 3pEeHHs, HE MOXKET OBbITh O€CKOHEY-
HO OOABIIIOTO YHCAA, HO BCET/Ia MOXKHO HANTH YHCAO, KOTOPOE IIPEBOCXOAUT paHee
3amanHoe. TOYHO Tak 3Ke He MOXKeT ObITh M HauMeHbIllel BEANYHHBI, TAK KaK BCe-
I8 MOXKHO HAWTH BEAWYHHY (B CHAY BO3MOXKHOCTH €€ HEIIPEPBIBHOIO IEAEHHUSI),
KoTopas OyneT MPEeBOCXOAUTE II0 CBOEH MaaoCTH 3amaHHylo. TakuMm obpasom, Gec-
KOHEYHOE, 110 APHCTOTEAIO, (MMEETCS TaM, TIE, Oepsi U3BECTHOE KOAHMYECTBO, BCE-
IZIa MOKHO B34Th YTO-HHOyAb 3a HUM»!. TeM caMbIM APHCTOTEAb Pa3eAdA KOAHUYe-
CTBEHHBIH IIOAXOM K IIOHUMAaHHIO OECKOHEYHOCTH.

PoAb abCcTpakIMu MOTEHIIMAABHOM GECKOHEYHOCTH OCOOEHHO SIPKO IIPOSIBH-
AacCh IIpH pasdpaborke AU OEPEHITHAABHOTO U UHTETPAABHOIO HUCYHCACHHH, B KO-
TOPBIX, KaK HW3BECTHO, IIHPOKO HCIIOAB30BAAaCh Hesl OECKOHEYHO MAAbIX BEAH-
9UH. OTH BEAHYHHBI PACCMATPUBAAUCEH KaK aKTyaAbHO MaAble KOAUYECTBa, HO IIPH
BBIYHCAECHHUSIX CYUTAAUCH PABHBIMHU HYyAIO. Takas UX TPAKTOBKA IIPHUBOAMAA K 3HA-
YUTEABHBIM TPYAHOCTSIM B ODOCHOBAHHH MATEMATHYECKOTO AaHAAM3a, O KOTOPBIX
MBI TOBOPHAH B CBSI3H C PACCMOTPEHHEM BTOPOTO KPHU3HCa B MaTeMAaTHKe.

Ha orpaHu4eHHOCTh KOAMYECTBEHHOIO IIOAXOAa B IIOHHUMAHHUU OECKOHEYHOIo
B COBPEMEHHOM eMy MaTeMaTHKe o0paTHAa BHHMaHHeE yKe ['ereab, KOTOPBIH IIHCAA,
YTO €CAH «DECKOHEYHO GOABIIOE MAH GECKOHEYHO MAaAOe eCTb HEYTO TAKOe, UYTO yKe
GoAbllle HEe MOKET ObITh YBEAUYEHO HAU YMEHBIIIEHO, TO OHO Ha CAMOM JIeA€ YIKe He
onpedesieHHoe KOAUUeCmao Kak TakKoBoe»2.

ITo ero MHEHHUIO, GECKOHEYHOCTH OJJHOBPEMEHHO KOAMYECTBEHHO OIPEIeAeHHA
U HEOoIIpeaeAeHHA: «... OECKOHEYHO OGOABIIIOE JOAIKHO OBITH YEM-TO OO/IbUUUM, TO
€CThb OIIPEeeAeHHBIM KOAHYECTBOM MU OECKOHEYHBIM, TO €CTb HE IOAXKHO OBITBH OII-
peneAeHHBIM KOAUYECTBOM». YKa3bIBas Ha 3TO O0CTOSTEABCTBO, I'ereab Iipemaaraa
paccMaTpuBaTh 0ECKOHEYHOE KOAMYECTBO KaK «HEKOTOPYIO KadeCTBEHHYIO OIlpe-
JEA€HHOCTE).

[TpoTuBOpeYre KOAUYECTBEHHOM TPAKTOBKU OECKOHEYHOro, BCKphITOe [ere-
A€M, OOHAPYKHAO HOBBIE CAa0ble CTOPOHBI B OCHOBAaHUSAX MaTEMATHKU B CBSI3H C
OTKPBITHEM MAPaIOKCOB TEOPUM MHOKECTB (TpPeTHM KpHU3HC MaremaTukwu). Kak
Hn3BeCcTHO, KaHTOp B CBOEH TEOPHH MHOXKECTB OIHPAACH Ha abCTPAKIIHIO aKTyaAb-
HOIM GECKOHEYHOCTH, UMesl B BHY OIIPENEACHHYIO Ka4eCTBEHHYIO 3aBEPIIEHHOCTD
GECKOHEYHOT0 MHOXKECTBA.

t Apucrorens. Puzuka. Ku. 1. - T 6. - M., 1936. - C. 53.
2T Tereb. Hayxa noruku. — M., 1970. - T. 1. - C. 324.
3T Terenb. Hayxka noruku. — M., 1970. - T. 1. - C. 306.
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«.. 1Al BO3MOXKHOCTH yTBEPKIEHHSI, YTO HEKOTOPOE MHOMKECTBO aKTyaAbHO
GEeCKOHEYHO, — [IHCAA OH, — CYIIECTBEHHO BaXKHbI AHUIIL OIIPENEAEHHOCTh BCEX DAE-
MEHTOB 3TOT0 MHOXKECTBAa U TO, YTO KOAMYECTBO HX GOABIIE AIOOOTO KOHEYHOTO
4rcAa, a BOBCe He TpebyeTcs, 4TOObI MHOXKECTBO OBIAO OTPAHMYEHHO B KaKOMH-
HUOYOb (popMe HEKOTOPBIM IIOCACAHUM IIPUHATAEKAIIMM K HeMy daeHoM. Kaxoe-
HHUOYIB MHOMKECTBO COBEPIIECHHO OIPAHHUYEHO y3Ke TEM, YTO BCe, IIPHHAIACIKAIIEE
K HeMy, OIpeleAcHO B cebe M BIIOAHE OTAUYHO OT BCEro, He IPUHAIAEXKAIIEro K
HeMmy»!.

Takoe IMOHMMaHHEe GECKOHEYHOCTH M CTaAO IIPUYHHON BO3HUKHOBEHHS Ilapa-
ZIOKCOB B TEOPHUU MHOXKECTB, UTO, €CTECTBEHHO, BbI3BAAO BOAHY KPHUTHUKH. Haubo-
Aee paguKaAbHBIE ee IIPEACTABUTEAN B AHIIC HHTYHUIIMOHUCTOB IIPeIAAraAl HCKAO-
YUTh U3 apceHasa CPEACTB MAaTeMAaTHKH abCTPAKIUIO aKTyaAbHONM GECKOHEYHOCTH
U UCIIOAB30BAaTh AUIIB €€ aHTHUIIOL — IIOTEHIITHAABHYIO 6CCKOHC‘-IHOCTB.

JIpencraBaeHHE 0 DECKOHEYHOM MHOXKECTBE KaK O KaKOM-TO COBOKYITHOCTH,
COCTaBA€HHOM C ITOMOIIBIO GECKOHEYHO OOABIIIOrO YHCAA OTAEABHBIX IIPOH3BOAB-
HBIX aKTOB BBIOOpA M 3aTeM 0003peBaeMblil HAIIIMM CO3HAHHEM KaK HEKOe IIeAoe,
rucaa Betiab, — AHIIIEHO CMBICA»2.

OmHAaKO B pelIeHUH BOIIPOca O TOM, KaKylo OECKOHEYHOCTh OCTABUTDL B MaTe-
MaTHKe, a KaKylo — 9AUMHUHUPOBATh, B0O300AaaAa 3ApaBasi IIO3UIIHS: 00a IIOHITHUSI
KCIIOAB3YIOTCSI B COBPEMEHHOM MaTeMaTHKE C yIeTOM CIIeIUMHKH 3a1a4, CTOSIINX
IIepe KCCAEIOBATEACM.

IToaozkeHHE eA B COBPEMEHHOH MaTeMaTHKe CBUAETEABCTBYET O TOM, YTO HET
HEOOXOAUMOCTH B JKECTKOH OTTPaHUYEHHOCTH, PE3KOM IIPOTHBOIIOCTABACHUH yKa-
3aHHbIX abcrpakuuii. Obe OHU XapaKTepU3YIOT OHY U TY K€ PeaAbHYyI0 OeCKOHEeY-
HOCTB: OfHA AKIEHTHUPYyeT BHHUMAaHHEe Ha KOAHYECTBEHHOM OIIpENeAeHHOCTH, Ha
ObITHH, BTOpAas — HA U3MEHYUBOCTH, Ha CTAHOBAEHHH. VCTOpHs MaTeMaTHKH I10-
Ka3bIBaeT, YTO OJHOCTOPOHHEE IIpeyBeAMYeHHe OAHON M3 9TUX (POPM GECKOHEUHO-
CTH NPUBOAUT K 3HAYUTEABHBIM TPYAHOCTSM, 4TO 3aJada MCCAEHOBATEAS COCTOUT
HE B TOM, YTOOBI IIPOTHBOIIOCTABASITE OTH IIOHSTHS APYT APYLY, a CKOpPee, B TOM,
4TOOBI pacCMaTpPHUBATh HX B CBA3H M €IUHCTBE, KaK IIOHATHS, JOIOAHAIOIINE APYT
npyras.

Heo6xoauMo OTMETUTE U ellle OJHO OOCTOSITEABCTBO, HUMEIOIIlee OTHOIIEHHE K
HCIIOAB30BAHHIO MaTeMaTHKAMH ITOHATHA «0eCKOHEYHOCTE. Pedb HAET O TOM, YTO
KOIr/la MaTeMaTHKa IIPUMEHSETCS [Ad MIPAKTHYECKHUX HCCAEIOBAHUN DPeasbHOTrO
MHpa, TIPUXOAUTCS OTKA3BIBATBHCS OT TAKUX («CHABHBIX» abCTpPaKIMil Kak «[IOTEH-
LHaAbHas OECKOHEYHOCTB» U «aKTyaAbHasd GECKOHEYHOCTB» M HCIIOAB30BATbH IIOHS-
THE «[IPAKTUIECKOH GECKOHEYHOCTH», roAaras 0ECKOHEYHOM HOCTATOYHO OOABIIIYIO
AW TOCTATOYHO MAAyIO0 BEAWYHHY. IHBIMH CAOBaMHU B IIPHAOKEHHSIX MaTEMaTHKH
3TH BEAWYHUHBI PACCMATPUBAIOTCH He KaK IIepeMeHHbIe, 8 KaK II0CTOSHHBIE.

Takoe IpeacTaBA€HUE IIOAYIHAO ODOCHOBAHHE B IIPUKAAIHOM HECTAHIAPT-
HOM aHaAH3e, IZie Huaes 6ECKOHEYHO MaAOH KaK HEKOTOPOM ITOCTOSTHHON BEAMYHHBI
OIMpaeTcs Ha IPHUHIUIBI U MaTeMaTHYECKHUH anmnapar, B OCHOBE KOTOPBIX AEKHUT
[OIyllleHHe, Aalolllee BO3MOKHOCTb PacCMATPHUBATL OECKOHEYHO MaAble KakK OCO-
6oro poma umcaa. MHade roBopsi, 6€CKOHEYHO Maable BBOAATCS B 0oaee OOIIyIO
TEOPHIO KaK HEKOTOpPBIe HIeaAbHbIE SA€MEHTHI, Oaarofmaps 4eMy 9Ta TeOpHs IIPH-
obpeTaeTr 3aBepPIIEHHOCTh U OOIIHOCTR?.

T K. Kanrop. K yuennio o tpancduuutaom // Hobie nnen B matemaruke. — CI16., 1914, C6. 6 T. — C. 291.
2. Beiinb. Matematuueckoe Mbimuierue. — M. 1989. — C. 108.
3 Cm. 06 s10M, Hanpumep: T. W, Pysaum. duocoekue poGIeMbl ocHOBaHMi MaTemaTiku. — M.,1983.
‘CmiT. M. PysaBun. Martemaru3sanus HaydHoro sHauus. — M., 1984, — C. 32-34.
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T'aasa IV. PanHoHaABHOE H HPpAllHOHAABHOE B MaTeMaTHKe

B coBpemenHoO hraocodur HAYIHOTO ITO3HAHUS, Aa U B TEOPHHU IIO3HAHUS B
LIEAOM, OCTAIOTCS He€ BBIICHEHHBIMH [0 KOHIIA IIPOOAEMBI COOTHOIIEHHS Pallho-
HaABHOI'O M UPPAIIMOHAABHOTO. [I0 CHX IIOP CYILECTBYIOT Pa3AWYHbIE OLIEHKH DPOAH,
KOTOPYIO HUI'DAIOT HppalllOHaAbHbIE (PaKTOPhI B HAYYHOM H, B YACTHOCTH, MaTe-
MAaTHYECKOM ITO3HaHUU.

ITpu 3TOM CEeromHs He CYIIECTBYEeT M BIIOAHE OJHO3HAYHOIO IIOHHMAaHHS Ha-
YYHOM pallMOHAABHOCTH. B oTedecTBeHHOH (praocoduy HAyKH, HAIpHMep, B Ha-
crosilliee BpeMsI BBIAEASIOT TPH THIIA HAYYHOH PAITHOHAABHOCTH. DTO — KAacCHde-
CKasl PallMOHAABHOCTE (COOTBETCTBYIOLIAS KAACCHYECKON HayKe B ABYX €€ COCTOSI-
HHUSX — JAOAUCIUIIAMHAPDHOM H AUCIUIAMHAPHO OPraHH30BAaHHOM); HEKAACCHYe-
CKasl paroOHAABHOCTB (COOTBETCTBYIOIIAS HEKAACCHYECKOH HayKe) M IIOCTHEKAAC-
cudyecKas PalliOHAABHOCTB!.

ParmoHaAbHOCTB, IOHUMaeMas B CaMOM O0IIeM CMBICAe Kak TpeGoBaHHe 00-
pamaThcs B IpoIlecce IO3HAHUSA He K YyBCTBAM M SMOIIMAM, a K PACCyAKy H pa-
3yMy, C MO€M TOYKH 3pEHHs, O3Ha4daeT IIPHOPUTET IHOCEOAOTHYECKHX M AOTHKO-
METOLOAOTHYECKHUX CPEACTB M CIIOCOG0B OGOCHOBaHHUS 3HAHHA. [lepBOCTEIIEHHOE
3HQYEHHE B 9TOM CAy4Yae MMEIOT HEIIPOTHBOPEYHUBOCTH, JOKA3aTEABHOCTH (0OOCHO-
BaHHOCTB), COTAQCOBAHHOCTE U CUCTEMHOCTh 3HAHHSI.

B coBpemenHoit duaocodun, Kak BIPOYEM, U B SIHUCTEMOAOTHH, HET TAK¥Ke
OHO3HAYHOT'O OTBETa Ha BOIIPOC O TOM, YTO IPEACTaBASIET COO0M HMppallOHAAB-
HOe KaK TakoBoe. Jallle BCEro MppallioOHAABHOE IIOHHMAaeTCs KakK HepalluOHaAb-
HOe, TO €CTh HEyNOPSI04YEeHHOE, IIPOU3BOABHOE, CIIOHTAHHOE, HEOOBSICHUIMOE C IIO-
3UIIUH PAlIMOHAABHOTO IIO3HAHHS.

BMmecTe ¢ TeM HOCTATOYHO XOPOIIO M3BECTHO, YTO B IIO3HAHUU PAllMOHAABHOE
CYILIECTBYET B TECHOM B3aHMMOCBSI3HU C UPPAIMOHAABHBIM. OTO [BE IIPOTHBOIIOAOXK-
HOCTH, KazKaad U3 KOTOPHBIX OGyCAOBAHBaeT APYTYIO, U KazK/aas BBIIIOAHAET BIIOAHE
omnpeseAeHHble (DYHKIIUKU B II03HABATEABHOU [ESITEABHOCTHU. YUUTBHIBas Ba’KHOCTH
U MHOTOACIEKTHOCTb ITOHHMAHHS HPPAIlHOHAABHOI'O, MBI PACCMOTPHM [BE €TO
Pa3HOBHAHOCTH: UHMYUUUIO H Hesil8HOe 3HAHUe.

§1. HHTYHIIHA H AOTHKA B MaTeMaTHYE€CKOM TBOpYeCTBE

[IpobaeMa MHTYHIINK B IIO3HAHUU HMeeT JaBHIOIO HCTOpHIO. [loHMMaHNe 3To-
ro peHOMeHa M €ro B3aWMOOTHOIIIEHHUS C PAIlMOHAABHBIM, IIPEXKE BCEro paccy-
JOYHBIM MBIIIA€HHEM B (DHAOCO(DUN U HAyKe PAa3AHMYIHO.

Jas TIaoTHHA HHTYHULUSA — O0KECTBEHHBIN Aap BHEBPEMEHHOTO IIO3HAHUS Ue-
ro-Au60 OJHUM AHIIE B3TASIIOM.

Y IlaaToHa MHTyHLHS — «0coO00e BHYTPEHHEE 3PEHHE», «BBICIIAs CIIOCOOHOCTH
yMa», CBI3aHHas C BHE3AITHBIM YCMOTPEHHEM CKPBIBAIOIIINXCS 3a BEIIaMU HIACH.

JlekapT noapasyMeBaeT IO UHTYUIIHEH «He 3bI0KOe CBHAETEABCTBO UyBCTB U
He oOMaH4YUBOE CY:KIE€HHE HEeIIPaBUABHO CAATaloero BOOOPaKeHUs, a IOHUMaHUe
(conceptum) ICHOTO ¥ BHHMATEABHOTO yMa, HACTOABKO AETKOE U OTYETAHBOE, UTO
HE OCTaeTCsd COBEPIIEHHO HUKAKOTO COMHEHHS OTHOCHTEABHO TOTO, YTO MBI pa3sy-
MeeM»2. OTO «IOHHMaHHe yMa» AT HEro aaxke Ooasee NOCTOBEPHO, UeM caMma me-
IYKIIUA.

! Cm. 06 s1oM nompobree: B. C. Cremun CTpykTypa n auHamuka Hayuroro nosuanms // B. C. Cremun, B. I'. Topoxos,
M. A. Po3os. ®unocodust HayKu U TeXHHKH. — M., 1996.
2p, Jlexapt. Cou. B 2-x 1. — T. 1. - M., 1989. — C. 84.
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Peitepbax paccMaTpHUBaeT HHTYHIHIO KAK HEYTO HECOMHEHHOE M sICHOE, CO-
CpefOTOYEeHHOE B YyBCTBEHHOCTH.

BeprcoH moaaraet, 4TO B HHTYHUIIMHU IIPOUCXOIUT HEIIOCPEACTBEHHOE CAUSHIE
cyOobekTa U 00BeKTa, a [loraHM CYMTAET ee CIIOHTAHHBIM HHTETPHPYIOIIHMM IIPO-
IIECCOM, B XOfIe¢ KOTOPOTO IIPOUCXOIUT HEIIOCPEACTBEHHOE BHE3aIIHOE YCMOTPEHUE
IIEAOCTHOCTH KaxKyIIEroCsl pa3pO3HEHHBIM MHOXKECTBA 00BEKTOB.

C TOYKHU 3pEHHUS CHHEPreTHKH, HHTYHUIHIO MOXKHO IIPEICTAaBHUTH KaK HEOCO3-
HaBaeMbIH IIPOIIECC CAMOOPTaHMU3allMH, CAMOAOCTPAUBAHHUS BH3YaABHBIX U ITOHS-
THHUHBIX 00pa30B, IIPEICTABACHUH U uaei!.

U xoTa B COBpeMeHHO#M (PHUAOCO(UH M HAyKe HET €IMHOr0o ITOHWMAaHHS CYII-
HOCTH 3TOTO IICHUXHWYECKOTO (peHOMeHAa, OOABIIIHMHCTBO €r0 UCCAEIOBaTeAeH CXOMAT-
Ccsl B TOM, YTO XapaKTE€PHBIMH YePTaMH HHTYHUIIUH SBAFIOTCS HEOCO3HAHHOCMb IIy-
TH, KOTOPBIM HIPUBOAUT K HaMIEHHOMY PE3yAbTaTy, 8HE3anHOCMb U HEeoKUOAH-
HOCMb PEIIEeHU, er0 HO8U3HA U HEeOpOUHAPHOCMb, a TaK¥Ke HenocpeoCmeeHHast
ouesudHoCms?.

13 cka3aHHOrO, BIIOAHE SICHO, YTO MHTYHIIHS MOXKET TPaKTOBaTbCS KaK CIIO-
COOHOCTH BOCIIPHHUMATH 3HAHUS HEITOCPEACTBEHHBIM 00pa30oM C IIOMOIIBIO Opra-
HOB 4yBCTB. B 3TOoM cay4dae ee Ha3bIBaIOT uyscmeeHHOU uHmyuyueil. Bmecrte c
TeM, OHa MOXKET IIOHHMAaThCs M KaK CIIOCOOHOCTH yMa, CBs3aHHAas C HEIIOCPECT-
BEHHBIM ITOCTHXKE€HHEM HCTHHBI 6€3 OIOphbI Ha J0KA3aTEeAbCTBO HMAHW HA YyBCTBEH-
HBble BIeYaTAeHHd. Takylo HHTYHIIUIO Ha3bIBAIOT uHmesnekmyanvHols. U Ta, u
Apyras MHTYHULIUH [IPEeCTaBACHBI B HICTOPUH HAYKH, B TOM UHCA€ U B HCTOPHH Ma-
TEMAaTHKHU.

B TeopeTuyeckoM 3HAHUH CO BpPEMEH aHTHYHOH (hraocoduu chopMupoBa-
AaCh TPaIUIIUSA ITPOTHBOIIOCTABACHUS MHTYHIIUM U AOTHMKH. BIIOAHE €CTeCTBEHHO,
4TO OHA HalllAd CBOE BBIpasKEHHE U B MarTeMaThke. MoxkeT ObITh, HanboAsee sIpKO
3Ta OIIIO3UIMs Oblra IIpeacTaBAeHa B paborax KaHTa, KOTOPBIM CUHUTAA YHUCTYIO
HHTYHUIIHIO IIPOCTPAHCTBA H BPeMeHH (J4uCcThle (DOPMBI YyBCTBEHHOI'O CO3epILIAHUS)
He TOABKO OCHOBaHHEM [Af MATEeMaTHYECKUX aKCHOM, HO U rapaHTOM IIPaBHABHO-
CTH KaXKO0TO MaTeMaTHYeCKOro nokasaTeabcTBa. ITo KaHTy, Ha HHTYHIIMH IIPO-
CcTpaHCTBa 0asupyeTcs IreOMeTpHUsd, Ha UHTYHUIINH BpeMeHH — apudMeTHka. MMeH-
HO II09TOMY, C €I0 TOYKHU 3PEHHsI, B MaTEMAaTHKE «BCE BBIBOJALI FaPAHTUPOBAHBI OT
omINOOK TeM, YTO KazK/AbIi U3 HUX ITOKa3aH HATASIHO».

Hcxomg U3 TOTO, 9TO BCE TEOPEMBI T€OMETPHH [I0Ka3bIBAIOTCH C ITIOMOIIBIO II0-
CTPOEHUH, U YTO CAMH IIOCTPOEHHS OCYIIECTBASIOTCH B HHTYHUTHBHO IIPEICTaB-
AIeMOM IIpoCTpaHCcTBe, KaHT czeaas BBIBOM, YTO «BCAKOE HEOOXOMHUMOE IAS HOKa-
3aTEABCTBA IIOCTPOEHHE HEIIPEMEHHO OIHpaeTcd Ha HMHTYHIIMIO, HA HAaTAIIHOE
IpeCTaBACHUE» .

ITOXO3KYI0 UIEI0 O CYIIHOCTH U POAM HHTYHIIUH B MaTeMaTHKE BBICKA3bIBAET
u l'éneap. OH IoAaraeT, YTO BCS MaTeMaTHKA OIHPAETCs Ha OCOOBIH POL HHTYH-
IIUH, IOHUMaeMo MM KaK CIIOCOOHOCTBH HEIIOCPEACTBEHHBIM 00pa3oM OOHapyKH-
BaTh CBOMCTBa MaTeMaTHYEeCKHUX CYIIHOCTeH U (POPMYAHPOBATH UX B BHIE aKCH-
oM. OTa MHTYUIIUSA, C TOYKH 3peHud ['énead, poacTBeHHas YyBCTBEHHOMY BOCIIPH-
ATHUI0O B SMIIMPUYECKHUX HayKaxX, POXKIAeT YHCAQ, MeOMETPHYECKHe (PUIYPbI HAH

! Cm., manpumep: E. H. Kussesa, C. I1. Kypaiomo. UaTymims kak camogoctpansanne // Bonpocs! dutocodui. —
1994, — Ne 2.
2 Cwm., manpumep: A. C. Kapymun. Marywus // Jlnanextika nosuanus. — JI., 1988.
3 H. O. Jlocckuit. UyBCTBEHHAs!, MHTEIUIEKTYalbHAs B MUCTHYECKas MHTYHIHA. — M., 1995,
4. Kanr. Counnenns B 6-tu 1. — T. 3. — M., 1964. — C. 317.
°B. ®. Acmyc. TIpoGrnema unrynumn B pusnocodun u maremaruke (Ouepk ucropun: XVII — nayano XX B.) — M.,
1965. - C. 211-212.
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MHOzKecTBa. OHa K€ CAYKHUT CIIEIU(MUIECKUIM KPHUTEPHEM HCTHHHOCTH AOCTATOY-
HO OOIIMX IOAOKEHHH MaTeMaTHUKH, KOTOPBIE CaMH HE SIBASIFOTCSI HHTYHUTHBHO SIC-
HBIMH, HO JOAXKHBI ObITH IPHUHSATHI (TAK 3Ke KaK M BCsKasl XOPOIIo 000CHOBaHHAas
dusnyeckas TeopHs) XOTs Obl B CHAY TOTO, YTO OHHU CAy2KaT 3(P(EKTHUBHBIM CpPem-
CTBOM peLIeHHUsI KaKUX-AH00 MaTeMaTUIeCKUX IIpobaeM?.

BrioaHe BO3MOIKHO, 4TO Haesd KaHTa 0 TOM, YTO HaTAsHOE IIPEACTABACHUE, TO
€CTh MHTYHUIIHS, €CTh He YTO HHOe, KaK KOHCTPYHPOBAaHHE IIOHATHUA (HAH B BOOG-
pakeHHH — B YHCTOM CO3epLIaHHMH, MAM Ha Oymare — B SMIIMPHYECKOM CO3eplia-
HHUH)?, TTIocAyzKuAa Bpayspy ocHoBaHMEM Aas pa3paboTKH MHTYHIIMOHHCTCKOM Ma-
TemaTuku. C ToOYKH 3peHus Bpayspa, MareMaTHKa SBASETCH CaMOIOCTATOYHOH,
aBTOHOMHO# 00AACTBI0 MBICAUTEABHOM AEeATEABHOCTH, B KOTOPOM Ha OCHOBE YHC-
TOM WHTYHIIMH BPEMEHH HCCAEIOBATEAb KOHCTPYUPYET T€ HAM HMHBbIE MaTeMaTH4e-
CKHeE OOBEKTEI.

VHTYyuIMS BpeMEHH IOPOKAAeT OCHOBHYIO HMHTYHIIHMIO MaTeMaTHKH — IIepBO-
WHTYHIIWIO, UHTYUIIUIO «JHUCTOTO ABYEIHUHCTBa» MAM MHTYHIIHIO I1€AOTO dmcaa. Ilo-
CA€ TOro, KaK CO3[laH DS KOHEYHBIX HATyPaAbHBIX YHCEA, OCHOBHAS HHTYHIIUS
MaTeMaTHKH [OPOXKAAET WHTYHIIUIO AMHEHHOI0 KOHTHHYYMa, TO €CTh HEIIPephIB-
HOCTBb psfa AEeUCTBUTEABHBIX YHCEA. B KOHEYHOM HTOTe HMHTYHIIMS LIEAOTO YHCAA,
SBASSICh MCXOIHBIM, IIEPBHUYHBIM IOHATHEM B MaTeMaTHke Bpayspa, «ompenmeaser
CBOMCTBA apU(PMETHKH U F€OMETPHH KaK CHHTETHYECKHUX CYKACHUHU alipruopm»3.

B cBoux paboTax, CBSI3aHHBIX C MAaTeMaTHKOM U AOTHKOM, Bpaysp mocaemoa-
TEABHO OTCTaWBaA IIPHOPUTET MHTYHUIIMU HaJ AOTHUKOM, aKTUBHO BBICTYIIAA IIPOTHUB
uael AorumysMa u popMasusdMa, B KOTOPBIX MATEMATHKY IIBITAANCH IIPEACTaBUTH
cyry6o panuoHaAbHOM HAyKOH, OCBOOOAUTE €€ OT MHTYUIIMH M WHTYUTHBHOIO 3Ha-
HUS.

[IpobaeMa COOTHOIIEHHSI AOTHYECKOTO M BHEAOTHYECKOTO0 B MaTeMaTH4eCKOH
HayKe SIpKO BBICBETHAACh M B noaeMuke Mmexay [lyankape u KyTiopa mo moBoxay
pPacceA0BCKOTO OIIpeeACHUS MaTeMaTUKH, CBOISIIIETO IIOCAEIHIOIO II0 CYTH fieAa K
AoruKke*. YTBEpAUTEABHO OTBedasi Ha BOIPOC O CYIIECTBOBAHHM B MaTeMaTHKe
S5A€MEHTOB BHeaorHdeckoro, IlyaHkKape akTHBHO OTCTauBaA TOYKY 3PEHUSA O TOM,
9TO IOAYYHTH HOBBIE PE3YABTATHI B MATEMaTHKE, OIIMPAsICh TOABKO Ha AOTHYECKHE
cpeacTBa, HEBO3MOXKHO, YTO HOBOE HEOOXOAMMO CBSI3aHO C MHTYHIIHMEH, Ha KOTO-
PYIO MaTeMaTHKU OIHPAIOTCS JazKe IIPU J0Ka3aTeAbCTBE y2Ke BBIBEICHHBIX MCTHH.
OH yTBepKaas, 4TO MaTeMaTHYeCKOe TBOPYECTBO HEPA3PBIBHO CBS3aHO C UHTYH-
IyeH, IOHNMaeMOd UM B KAHTOBCKOM CMBICAE€ KaK YyBCTBEHHOE CO3€pIIaHUE.

B oxHoit u3 pabot IlyaHKape eCcTb 5IIH30/, CBA3AHHBIM C OTKPBITHEM UM (DYK-
COBBIX (ABTOMOP(MHBIX) (PYHKIINH. B TeueHne AByX HemeAb, OH €3KEIHEBHO IIPOBO-
VA TI0 OTHOMY-ZIBa 4aca 3a CTOAOM, Ilepebupaa 60ABIIIOe YUCAO KOMOUHAIIUH U He
IPUXOAVA HU K KakKOMy pesyabTaTy. «OmHazkapl BedepoM, — mmcaa IlyaHkape
II0371Hee, — 51 BBIIIHA, BOIIPEKH CBOEMY OOBIKHOBEHUIO, YallIKy YE€PHOTo Kode; s He
CMOT 3aCHYTb; HZIEM BO3HHUKAAH BO MHOXKECTBE; MHE Ka3aA0Ch, UTO sI JyBCTBYIO,
KaK OHHM CTAaAKHBAaIOTCSI MeEXKAy coOOoH, IoKa, HaKOHEIl, ABe M3 HUX, KakK OBl CIie-
IIUBIINCE APYT C APYrOM, He 00pa3oBaAK YCTOMYHBOTO coequHeHus. HayTpo g yc-
TAHOBHA CYyILIeCTBOBaHHe Kaacca (MyHKIuM Pykca, a UMEHHO TeX, KOTOPBIE ITOAY-

1 K. Godel. What is Cantor's Continuum Problem // Beneceraff and Putman (eds.) Philosophy of
Mathematics. Cambridge University Press, Cambridge, 1983. — P. 477.

2 Cwm.: 1. Kanr. Vka3. cou. — C. 600.

3 M. 1. Tanos. Mertoonornyeckie npodieMbl HHTYHIIHOHUCTCKOM MaTtemaTki. — M., 1984, — C. 128-129.
4 Cwm.: Hosbie nnen B matemaruke. I1r., 1915. — Beim. 10.
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YaIoTCS U3 TUIIEPreOMeTPHYIECKOro PSfia; MHE OCTaBaAOChH AHIIEL COOPMYAUPOBATH
PE3YABTATHI, YTO OTHSAO ¥ MEHS AHUIIb HECKOABKO 4acOoB»!.

OmnuceiBasi gasee CBOM Pa3MBIIIACHHS Hal Pa3BUTHEM TEOPHH ITHUX (PyHK-
nuit, Ilyankape mokasbIBaeT, YTO KaxKAbIM HOBBIM HX IIIar COIIPOBOKIAACH HEKHUM
TOAYKOM, HAU O3apeHHEM, a 3aTeM y2Ke — KPOIIOTAMBOM paboToii 1o Bepbaausani,
A3BIKOBOMY M AOTHYECKOMY OCPOPMAEHHIO PE3YABTATOB.

Onupasgch Ha HCCAELOBAHHS CBOEro COOCTBEHHOTO TBOpuecTBa, llyankape
II0Ka3aa, 4TO AT HHTYHIIUMH XapaKTepHBI HeoCO3HaBaeMad AedTEeALHOCTH yMa H
BHE3AITHO SIBASIONTHICS HMCCAEOBATEAI0 PE3yABTAT JTOH OeATEeABHOCTH, YTO 3d-
(PEKTUBHOCTEL 0ECCO3HATEABHOM MBICAUTEABHON [OEITEABHOCTH U OJaKe caMma ee
BO3MOXKHOCTb BO MHOI'OM 3aBHCHUT OT IIPEIIIECTBYIOLIETO M CAEAYIOIIETo 3a HeH
3TaMoB CO3HATEABHO# PabOTHI.

Ha 5Tu e 0COGEHHOCTH MaTeMaTHIEeCKOro TBOpYeCcTBa obpalliaa BHUMAHUE B
OIHOM M3 CBOHX paboT u Amamap, KOTOPBIM BBIIAEAHA ATAIIbl «IIOATOTOBKM» (0CO3-
HAHHOTO HCCAEIOBaHUS IIPOGAEMBI), «MHKYOAIIMH» (HEOCO3HABAEMOU AESITEABHOCTH
MBIIIACHHUS), «03apPEHUI» (BHE3AIIHOTO OCO3HAHUSA HANIEHHOTO PEIleHMs), 1, HaKO-
Hell, «(IPOBEPKH U TEOPETUIECKOr0 0(POPMAEHUsI» HAUAEHHOTO pe3yAbTaTa?.

IMoaxon K TBOPYUECTBY KaK K BHE3AITHOMY 03apPEHHI0, KaK K HEU3BECTHO OTKY-
Ja TOosSBUBIIEHCS TNeHepasbHOH Hee, KaK K YyCMOTPEHHUIO HOBOTO XapaKTepPeH U
JIAA COBpeMeHHbIX IICHXOAOI'OB, 3aHHMAaIOIHUXCs HpOGAEMaMI/I TBOp‘-ICCKOfI aed-
TEABHOCTH. MHOTHMEe H3 HHUX CBL3bIBAIOT TBOp‘-IeCTBO C CI/ITyaH,I/ISIMI/I, Korga HpI/I
pelIeHuN KaKUX-AUO0 IIPOBGAEM AOTHYECKUE CII0COOBI OKa3bIBAIOTCS Oe3pe3yAabTarT-
HBIMH.

Takoro poma CHTyallMH BO3HUKAIOT AUOO B CHAY TOTO, UYTO B IIPOIIECCE pellle-
HUS MBIIIIAGHHE HCCAEIOBATEAS CTAAKHBAETCS C HEIPEOJOAVWMEBIM IIPENSITCTBHEM,
AH0O IIOTOMY, YTO IIOAYYEHHBIM PE3yAbTAT HE yAOBAETBOPSET HMCXOAHBIM TpeboBa-
HUAM, AU0OO0 TI0 IPUYUHE BO3HUKHOBEHHUS HOBOM 3a[a4i, KOTOpas HE MOXKET OBITH
pellleHa CYIIEeCTBYOIIMMHU CPEeACTBaMH, AUOO M3-3a BO3HUKHOBEHUS II€PCIIEKTUBEI
6oaee ahekTUBHOTO, 6oACe YAAUHOTO PEIIeHHsS.

Bo Bcex IepeYrCAEHHBIX CAyYasX HeOOXOAUM BBIXOJ 3a MPAHUIIbI U3BECTHOTO,
3a IIpefieAbl TPUBHUAABHOIO, CTAHAAPTHOTO, CTepeoTHUITHOro. C 3THM IIepexonoM B
3a-IpeaeAbHOE U CB3aHa MHTYHUINA, B TOM YHCAE U MaTeMaTH4YeCKasl.

I[TomuepKuBas POAb MHTYHIIMH U BOOOpazKeHHs B pa3paboTKe MaTeMaTHde-
CKUX TE€OPHH, U3BECTHLIH MaTteMaTuk ®. KaeliH B omHON M3 CBOMX AEKIIHY, obpa-
IIEHHOM K IIIKOABHBIM YYHUTEASIM, TOBOPHA, YTO ObIAO OBl HEBEPHO IIPEACTABAATH
MaTeMa’I‘I/IKy HayKOfI, B KOTOpOfI y‘{CHI)IC 3aHUMATCAd AHUIIBb [LCI[yKTI/IBHLIM BBIBE-
[OEHUEM CAEACTBHUU M3 3a[aHHBIX OIIPENEACHHBIM 00pa30oM He MIPOTHBOPEYAIIX
OPYT OPYTY IMIOCBIAOK. B MeHCTBHUTEABHOCTH, «HCCAENOBATEAb paboTaeT B MaTeMa-
THKe, KaK U BO BCIKOU APYroif HAyKe, COBEPIIIEHHO HHAYe: OH CYIIECTBEHHO ITOABb-
3yeTcs cBoell (paHTa3ued U IPOABHUrAETCS BIEpPEl MHAYKTHBHO, OITUPAACH Ha 3B-
PHUCTHUYECKHE BCIIOMOTATEABHBIE CPEACTBaY.

Urak, 3Ha4YeHHE HWHTYHUIIUM B MaTeMaTH4YeCKOM TBOpPYECTBE O4YeBHAHO. Hu
OIHO MaTeMaTH4eCKoe OTKPBLITHE Oe3 Hee ObIA0 GBI HEBO3MOXKHO. B mpuHIHIIE I10-
HCK pELIeHUd TOH HMAM HHOM 3a/a4d, He CBA3aHHOW AHUIIb C TOXKAECTBEHHBIMU
mpeobpazoBaHUAMH, C HEOOXOAHMMOCTEIO OITUPAEeTCs HAa UHTYyUIM0. KOHEeYHOo, 3TOT
BBIBOJ] KacaeTcd HE TOABKO MaTeMaTUKH. M3BECTHBIH aMEpPUKaAHCKHH COIIMOAOT

! Cm.: A. Tlyankape. Hayxa n meton // Anpu Ilyankape. O nayxke. — M., 1983. — C. 404-405.

2 Cm.: K. Anamap. MeenenioBanie ncuxosorun n3obperenus B o6aactu matemarnku. — M.: Cosetckoe paauo, 1970.

2 Cwm., manpumep: 9. Jle Bowo. Poxcierne HoBoii mien. — M., 1976; A. H. Jlyk. [leuxonorus teopucctsa. — M., 1978; J1. Ioiis. Matemariueckoe
otkpertie. — M., 1970; MuTynims u nayunoe Teopyectso. — M., 1981 u npyrue.

4 @, Keiin. Bonpockl 2/1eMeHTapHOii 1 Bhiciieii Marematiku. — Oniecca. 1912, — C. 339.
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P. Koaann3 B omHOM M3 cBoHX paboT IHIIET O TOM, UTO «H[esl IIOAHOH U CTPOroi
dopmasnzaluy, olneparMoHaAU3alluy U U3MEPEHHUsS BCETO M BCH B HAyYHOH TeO-
puu — XxuMepa. B KakuxX — TO IMyHKTax TEOPHUH Bcerza oOHapyKUBalOTCs Hedop-
MaAbHBbIE IOHATHS U UHTYUTHUBHbBIE CKAQYKH MBICAMD .

BumuMmo moaToMy camoe CTporoe, 6e3ynpedHoe, ¢ TOYKH 3PEHHS AOTHKH, I0-
Ka3aTeAbBCTBO MOXKET OBbITh He IIPHUHATO MaTeMaTHKOM, €CAM OH HHTYUTHBHO He
IIOHMMAaeT €ro pesyabTaTa. VHTYHIHSA «II0ACKa3bIBA€T» MATEMAaTHKy IIPaBHABHOE
pellleHre, KOTOpoe OH 3aTeM OOOCHOBBIBAET Ha f3bIKe MaTeMaTHYeCKOH TEOpHH,
IepeBoAs BO3HHKAIOIIEE Ha JTalle «MHKyDallum» HeIBHOE, HeBepOaAM30BaHHOE
3HaHUEe, B 3HaHHE BepOAAM30BaHHOE, BBIPAXKEHHOE C ITOMOIIBIO CHMBOAOB U TEpP-
MHHOB MaTeMaTHKH.

OpHako 3HadYeHHe UHTYHUIIHH He cAeyeT U IpeyBeandyuBaTb. OHa, AeHCTBU-
TEABHO, HTPAET BasKHYIO U HEOOXOAMMYIO POAB B MaTE€MAaTHKe U AIOOOM Apyroi ob-
AACTH HAYYHOTO II0O3HAHHSA, HO He MeHee BasKHOM M HeOOXOAMMOU B HayKe SBAET-
cda soruka. ITo o6pasHoMy cpaBHeHHIO [lyaHKape HHTYHLHS — 39TO OpyAue u3obpe-
TaTEeABCTBA, a AOTHKAa — OpyAue JoKasaTeAbcTBa. Kazknmas U3 HUX AOIIOAHSET APYT
Apyra, NoAAepKUBasi U IIoMorasi B TPyAHEHIIIeM IIpoliecce IO3HAHUS UCTHHEI.

HeobxomuMo MMeTh B BHAY M TOT (PAKT, YTO MHTYHUIIUSA MOXKET OBITH HMCTOY-
HUKOM OLIMOOK U 3a0AyzkaeHuM. OHa Bcerga AUYHOCTHA, CyOBEKTHBHA, U, CAEIO-
BaTEABHO, €€ PEe3yABTAThl HUKOIZIa HE MOTYT CUHTATHCS OKOHYATEABHBIMH U Oe3y-
IIPEYHBIMU JAS BcexX M Kaxkaoro. OHM Bcerjla Hy>K/JaloTCd B KPUTHYECKOU OIleHKe
U CTPOTOM AOTHYECKOM OOOCHOBaHMH. JTO TeM Ooaee KacaeTcs MaTeMaTHKH.

ITprMepoM HHTYHUTHBHOTO 3a0AyXKIEHHUS OJHOBPEMEHHO MHOTHX AIOAeH MO-
JKET CAYKUTBH ybexkaeHne MaTeMaTHKOB XIX B. B TOM, UTO BCSKas HeEIpepbIBHAS
(byHKIMS HMEEeT IIPOU3BOAHYI0. OTO 3abAyxKaeHHe OBIAO CBS3aHO C T€M, YTO HH-
TYHUTHBHOE IIPEACTABAECHHE O HEIIPEPHIBHOM (DYHKIIMH, CBS3aHO C €€ MeoMeTpHye-
CKHM IIPE[CTaBACHHEM KaK (PYHKIIUH, IpadHUKOM KOTOPOI sIBASIETCSI HEIIPephIB-
Has KpuBas AuHUsA. Ho arobasg HenpephIBHAs KpHUBasd B AI0OOOH ee TOYKe HMEeT Ka-
careabHy!0. OTCIOma CAEAyeT BBIBOZ O TOM, YUTO Al0Oas HelpepbIBHAS (DYHKIHS
MMeeT IIPOU3BOAHYI0. BRIBOM, KaK 0Ka3aA0Ch, JAAEKO He Ge3yIIpedHbIH.

Ot1o ybenuTeAbHO IoKa3zaa BoabllaHO, OOGHAPYKUBIINY HEIIPEPBIBHYIO (PYHK-
M0, KOTOpasl He MMeAa IIPOU3BOAHOM HU B OJHOM cBoel Touke, u Bediepurrpacc,
KOTOPBIA [OKa3aA CyLIECTBOBAHHE HEIIPEPBIBHOHM (PYHKIIMH, C TEMHU K€ CBOHCTBa-
MH.

W Bce 3Xe MHTYHUINIO, KaK CPEACTBO ITO3HAHUSA B MaTeMaTHKe, U B HayKe B
LIEAOM, HEAb3sl COpachIBaTh CO CHYETOB TOABKO IIOTOMY, YTO B HEKOTOPBIX CAyYadX
OHa IIPUBOAUT K OIIMOKaM U 3a0AyKAEHUIM. BMecTe ¢ AOTHKO# OHA IIpeCTaBASIEeT
cobo#l ABYEeNMHBIH HHCTPYMEHT, CHAA U HAMEXKHOCTb KOTOPOTO ITOATBEPIKIAETCS
MHOT'OBEKOBOU IIPaAKTHUKOH.

PoAb MHTYHIIMK B HAyYHOM TBOPYECTBE IIPOSIBASETCH €IIe W B TOM, YTO OHAa
BO MHOTOM OIIpEeZeAsieT XapaKTep MBIIIACHHUS YIEHOT0, €ro ITOAX0/ K PELIEHHIO TeX
HWAW UHBIX IIpo0OAeM. AmamMap, HallpUMep, CYHTaA, YTO II0 CIIoco0y HMCIIOAB30BaHUS
YMCTBEHHBIX 00pa30B HMAW APYTUX KOHKPETHBIX IMIPEACTABACHUIN ydeHble CHABHO
OTAMYAIOTCS APYT OT Apyra. «COBEPIIEHHO eCTeCTBEHHO TNOBOPUTH 00 yMme Goaee
WHTYUTHBHOM, — ITHIIET OH, — KOTJla 30Ha KOMOWHHPOBAHUA HAEH HAXOMUTCH TAY-
60KO, 1 00 yMe AOTHYECKOM, €CAH 9Ta 30Ha PACIIOAOXKEHA JOCTATOYHO ITIOBEPXHO-
CTHO»?.

! R. Collins. Sociology: prescience or antiscience? // American Sociological Review. February 1989. — Vol. 54. - P.
124-139. Tlepesoy B: Teopust obiectsa. PyHaamentanbubie npoduemst / mog pea. A. ®. @umunmosa. — M.,1999.
2K, Anamap. Vkas. cou. — C. 107-108.
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[TyaHKape OEAUT MaTeMaTHKOB Ha IeOMETPOB (MHTYUTHUBHCTOB) U AOTHKOB
(aHAAUTHKOB), OTHOCH K IepBBIM AU 1 PuMana, Ko BTOphIM — OpMuTa U BeiiepiT-
pacca.

JIAsT TAKOTO IEAEHUs eCTh BIIOAHE JOCTATOYHBIE OCHOBaHHs. MaremMaTHk, 00-
AQAOIIMI HMHTYUTUBHBIM MBILIAEHHUEM, paboTasl IIPOJOAKHUTEABHOE BpEMS Ha
peleHreM Kakoii-aubo mmpobaemMsbl, criocobeH ObICTPO AeaaTh BbIOOp Hanboaee -
(heKTHBHOTO IIOAX0Ma K €€ PEIICHHUIO0 AW HEOXKHIAHHO, BHE3AIIHO ITOAYYaTh CaMO
pellleHte IIpexk/e, 94eM OHO OyaeT obocHoBaHO. OH BOCIPUHUMAET IIPOGAEMY I1EAO-
CTHBIM 00pa30M U He OCO3HAeT TOro, KaKUM 00pa3oM IIOAyYeHO ee pelreHue. Ecre-
CTBEHHO, YTO peIleHHe IIPU ITOM 00s3aTEeAbHO HYyKIAeTCs B IIPOBEpPKe oKasa-
TEABHBIMH PaCCYKIEHUSMH. PaGoThl MaTeMaTHKOB-F€OMETPOB 4YacTO COIIPOBOK-
[IAI0T PUCYHKH, & €CAH 3TO BOOOIlE HEBO3MOXKHO, TO MaTeMaTHKH, IIPUHAIAEXKA-
LIMe K 9TOM I'PYIIIE, IBITAIOTCS BEPOAABHO OIIHUCATH BO3HUKAIOIIUE IIEPE] UX «B30-
pom» o6pasbl. Obime uaen NoKa3aTeAbCTBa KaKOH-AUO0 HOBOHM TeOpeMbl OHHU BbI-
CKa3bIBaIOT [I0 TOTO, KaK CPOPMyAHpOBaHA caMa 3Ta TeopeMa, a IIPHU J0Ka3aTeAb-
CTBe HEPEIKO OIIyCKAIOT «MEAKHE» IETaAH.

MaTeMaTHK-aHaAUTHK, HAIIPOTHB, BIIOAHE OCO3HAET X0 CBOHX PaCCYKIEHUH
U MOXKeT OTYETANBO BBIPA3UTh KaXKIbIM KX IIar BepbasbHO. MaAoCTpanvu B BHAE
JepTexked MAM PUCYHKOB OH HCIIOAB3YyeT KpaiiHe penko. [IOMCK pelieHus I1pobae-
MBI MaTEMATHKOM-aHAAUTHKOM IIEAEHAIIPABAEH, JOCTATOYHO CTPOrO CIIAAHHUPOBAH
U nocaemoBaTeAeH. Kak mpaBHAO, OHM He IIPOIIyCKAIOT 0e3 10Ka3aTeAbCTBa HU O-
HOM Meaouu. YTo Ke Kacaercs OOIIEM HIEeH M0KAa3aTEALCTBA, TO OHA OAd MaTeMa-
THKOB-aAre0panCTOB He SBASIETCS MAABHBIM BOIIPOCOM, €€ CyTb A HHUX MOKET OC-
TaThCS U He IIPOSICHEHHOH.

AHaAUTHKH, 110 MHEHHIO [lyaHKape, — MacTepa CHAAOTH3MOB. OHU O4YeHb pefl-
Ko orrubarorcs. OnHAKO, [0 er0 MHEHHIO, CPEeIH MaTeMaTHKOB-aHAAUTUKOB OYeHb
PEeKO BCTPEYAIOTCS HACTOSIIIIHE TBOPIIBIL.

KoHe4yHO, meAeHHE MATeEMATHKOB Ha IN€OMETPOB M AOTHKOB JOCTATOYHO yC-
AoBHO. OHO HE 03HAYAET, YTO MATEMATHK-AHAAHUTHK MOXKET 3aHHMATBLCS IIPOOAE-
MaMu Cyrybo asreOpandecKUMH, a MaTeMAaTHK-HHTYUTHBHUCT — AHIIL IIpobaeMaMu
reoMeTpudecKUMHU. OTMeUYeHHbIe YIE€HBIMH OCOOEHHOCTH TOTO HAM HHOIO THIIA
MBIIIACHHUS, CBUAETEALCTBYIOT AHIIEL O IIpeobAalaHUM y YeAOBEKA TeX HAWU HHBIX
CII0COOHOCTEN, YTO HHU B KOEeH Mepe He OTPaHUYUBaeT BO3MOKHOCTEH ero TBopde-
crBa. [JpyrMMH CAOBaMHU IIPEACTABUTEASIM TOTO HAU APYTOTO THUIIA MBIIIAEHUS MO-
JKeT ObITh BIIOAHE II0 CHAAM 3a1ada U3 AI00OM 00AaCTH MaTeMaTHYECKOrO 3HAHUS,
HO pelIaTh OHU ee OyayT Ilo-pasHoMy. Kaskaplii M3 HUX OyZeT HeOCO3HAHHO BBIOH-
paTh Te «MHCTPYMEHTBD», T€ CPEeICTBA U METOAbl €€ PEelIeHHs, KOTOPbIe eMy IIPel-
cTaBAdIOTCS OoAee YIOOHBIMH.

BoT KakK HAAIOCTPHpPYeT 9Ty CHTyaluio [lyaHkape:

«Mepe, MHIIET OH, — XO4YET A0KAa3aTh, YTO ABYYAECHHOE ypaBHEHHe Bcernaa
UMeeT KOPeHb, HAH, TOBOPS IIPOCTO, UYTO BCETZA MOXKHO Pa3LEAHUTH YIOA Ha YacCTH.
Ecau ecTh UCTHHA, KOTOPYIO MBI MOTAH OBl ¥3HATH HEITOCPEACTBEHHOM MHTYUIIHEH,
TO OHAa 3[1eCh.

KTO cTaHeT COMHEBATBCSI, YTO YIOA BCETAA MOXKHO Pa3IEAUTh Ha KAKOE YIOMI-
HO KOAWYECTBO PaBHBIX 4YacTeM, M YTOOBI AOKa3aTh 9TO, €My HY>KHO HECKOABKO
CTPaHHIIL.

Hamnpotus, nocmorpute Ha KaeiiHa: OH u3y4aeT OAMH U3 CAMbIX abOCTPaKTHBIX
BOIIPOCOB TeoprH (DYHKIHUM; TpebyeTcsa y3HaATh, BCETIA AU CYILIECTBYeT Ha AAaHHOHN
IoBepXHOCTH Pumana (pyHKIHS, AOIIyCKAalollas NaHHble CHHIYAIpPHOCTH. YTO me-

Cm A ITyankape. Llennocts nayku. O Hayke. — M. 1990.
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AaeT 3HaMEHUTBIN HeMelKUi reomeTp? OH 3aMeHSET IIOBEPXHOCTh PuMaHa MeTaa-
AWYECKOH MOBEPXHOCTHIO, SAEKTPOIIPOBOAHOCTL KOTOPOH MEHSETCS II0 U3BECTHBIM
3aKOHaM, U COeNUHSEeT AB€ TOYKU €€ C ABYMs IIoAlocaMM dAeMeHTa. TOoK, TOBOPUT
OH, HEIIPEMEHHO IIPOMAEeT, U pacIipefeAeHUe ITOTO TOKA I10 ITOBEPXHOCTU OIIpele-
AWUT (PYHKITHIO, OCOOBIMU CBOMCTBaMH KOTOPOM OyAyT MMEHHO Te, KOTOPBIE IIPEey-
CMOTPEHBI YCAOBUEM.

Be3 comHeHnus, KaeliH 3HaeT, YTO OH Jaa 3[€Ch AUIIb HATASAHBIA O4YepK; U
BCe-TaKW OH He 3a/yMaAcCs OIlyOAHMKOBATEH €ro; BEepPOSTHO, OH HAMIESIACS HalTH
3[IECh ECAU HE CTPOTO€E MOKA3aTEABCTBO, TO, 10 KpaiHeil Mepe, Kak Obl HPABCTBEH-
HYI0O YBEPEHHOCTh. /\OTHK C yKacoM OTOpocHA ObI MOAOOHYIO KOHIIETIIIMIO HUAU —
BepHee — eMy U He Hy»KHO 0bIn0 ObI ee oTOpachiBaTh, IIOTOMY YTO OHAa HHKOIZA He
Moraa 6bI BOBHUKHYTB B €T0 yMe»l.

Eme pa3 caemyeT IOAYEPKHYTH, YTO B AEUCTBHUTEABHOCTH HHTYUTHBHOE U
AHAAUTHYECKOE MBIIIIACHHE He CYILIECTBYIOT H30AHPOBAHHO, OHH B3aWMOCBS3aHBI 1
OOIIOAHSIOT APYyr Apyra. MaTeMaTHKOB-MHTYUTHBHCTOB W MaTeMaTHKOB-
AHAAUTHKOB B «JHCTOM BH/Ie» HE CYIIECTBYeT. TOT MAW MHOM THII MBIIIIACHUS SIBAS-
€TCsI AWIIB IIPEOOAJAIOIIMM. B MBICAUTEABHOM [EITEABHOCTH AOTHKOB OOHAPYIKU-
BaIOTCS U BHEAOTHYECKHE, UHTYUTHUBHbIE KOMIIOHEHTHI, 6€3 KOTOPHIX, KaK yTBEP-
sknaeT IlonaHH, HeAb3d BOCIIOAB30BATbCA AKCHOMOU MaTeMaTHYeCKON HHAYKIIUH,
KOTOpasi OIIUPaeTcs Ha CKPBITYIO aHaAOTHIO.

YTOOBI «yCMOTPETE» 3Ty AHAAOTHIO M HEOOXOMAWM BBIXOZ 3a IIPEAEABI PAallHo-
HaapHOro. U, HAoGOpOT, B TBOPYECKOH paboTe «IreoMEeTPOB» — MaTEMATHKOB-
UHTYUTHUBUCTOB — HEBO3MOXKHO 000UTHUCEH 0e3 paccyKaeHu, TPeOyOIIX AOTHYHO-
CcTU. AOTHKA ¥ WHTYHUIIUSI — 9TO ABE CTOPOHBI OMHOH «MeJaAn» — TBOPYECTBA.

§2. HeaBHOe 3HAaHHE B MaTeMaTHKe

Eute omHO#M (pOpMOM HPpPAIIHOHAABHOTO SIBASETCSH TaK Ha3bIBaeMoOe «HesBHOE
3HaHHe». B nocaenHee BpeMsa (hHAOCOMBI, 3aHUMAIOIIKECHd IIpobaeMaMH IT03HAHUS
B IIEAOM M HAy4YHOIO IO3HAHHHA, B YACTHOCTH, HEMAAO BHHUMAHHUS YACASIOT POAH
3TOTO (peHOMEeHa B IO3HABATEABHOM AeATEeABHOCTH. HesBHoe 3HaHME OTAMYAETCS
TEM, 4TO K HEMY HEIIPHAOXKHMMBI TPAAUIIMOHHbIE XapaKTEPUCTHKU 3HaHUS — ped-
AEKCHUBHOCTB, AOTHYeCKasi 000CHOBAHHOCTD, BO3MOXKHOCTb OJJHO3HAYHOH MCTHHHO-
cTHOH oreHKHU. CyIlleCTBOBaHHE HESIBHOIO 3HAHUA B cpepe IICUXUIECKOTO CBI3aHO
C COIIMAABHBIM XapaKTepPOM YEeAOBEYECKOTrO OBITHS, C TEM, YTO YEAOBEK, B TOM UHC-
A€ pacCMaTpHUBaeMbIM KaK CyOBEKT IIO3HAHHUSA, C HEOOXOAMMOCTBIO BCTYIIAeT B Te
HAHW WHbBIE OTHOIIEHMS C APYTHMH AIOJABMH, YTO OH IIOMHMO CBOEH BOAM OKa3bIBa-
€TCsl BKAIOYEHHBIM B KyABTYPHO- HCTOPUYECKHM KOHTEKCT.

OTO 3HaHHWE YeAOBEK IIpHOOpeTaeT IIyTeM COOCTBEHHOTIO IKH3HEHHO-
MIPaKTUYECKOTO OIIbITA, II03TOMY, B OTAMYHE OT SIBHOTO 3HAHUS, 3HAHHE HESIBHOE
HECEeT «OTIIeYaTOK» AMYHOCTH, OHO «HArpPYyzKEHO» IIPUCTPACTUSIMH U YOEKIECHUSIMH
cyObeKTa U He JOIIyCKAaeT IOAHOM 3KCIIAMKAITUNZ.

HesBHOe 3HaHHE — 3TO HEKOTOpas HepeAeKCHBHAs M HUKOUM oOpa3oM He
BBIpasKE€HHas B f3bIKe (popMa CyOBEKTHBHOIO 3HAHMS, CAyKalllasg BasKHOH IIpel-
IIOCBIAKOM M yCAOBHEM €ro ODIIEeHHs C CAMHM COOOM, YCAOBHEM ITO3HAHUS M IIOHH-
MaHUs.

! Cm.: A. Tyanxape. Lennocts nayku. Matemaruueckne nayku // A. Ilyankape. O nayxke. — C. 205-218.
2Cwm. Dunocopekuit SHIMKIONEMYECKHi coBaps. — M., 1989. — C. 200, 490.
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B maremartuke nmpobaeMa HesIBHOTO 3HAHHS BO MHOIOM CBsI3aHa C IIpobaeMa-
MK 0OOCHOBaHUS, TaK KakK B IIPOIIECCE CTPOro (pOPMaAbHOTO AEAYKTHBHOIO JOKa-
3aTeAbCTBA MaTeMaTHK HEPEIKO HEOCO3HAHHO OIHpPAaeTCs Ha ITOAOKEHUS SBHBIM
obpasoMm He cOpMyAHpPOBAHHBIE, HE BbIpasKE€HHBbIE B s3bIKe. [Horma B KadecTBe
OCHOBaHHUS JAS JOKA3aTEABCTBA T€X MAW UHBIX YTBEPKIEHUH HCIIOAB3YETCS CCBIA-
Ka Ha BHYTPEHHIOIO YOEXKIEHHOCTb B MCTUHHOCTH HEKOTOPOTO IIOAOIKEHUS, KOTO-
poe gBASETCH PEe3yAbTAaTOM HEOCO3HAHHOTO YMO3aKAIOYEHHd. MaTeMaTHK MOZKET
OBITH U paj Obl IIPEACTABUTH €r0 IBHBIM 00pa30M, HO HE MOKET «Pa3BEPHYTH» 3TO
MTHOBEHHO IIPOMEABKHYBIIIEE B €rO T'OAOBE B «CBEPHYTOM» BHIE YMO3aKAIOYEHHE.
WHorma 5To HesIBHAsA CChIAKA Ha 3HAHWE, KOTOPOE XOPOIIIO U3BECTHO U IIPHU3HAHO B
MaTeMaTHYEeCKOM COobIIecTBe.

Heoco3HaHHOe 3HaHHE YEro-TO MHOTO, CKPBITOTO 3a SIBHO BBIPAa*KEHHBIM 3HAa-
HHEM, IO[pa3yMeBaHHe KaKOro-AH0O YCAOBHS, OIOpa Ha HeBepOaAHM30BaHHBIE
IIPEAIIOCBIAKA B PACCYXKAEHHUAX — BCE 3TO JOCTATOYHO IIHPOKO IIPEACTABAEHO B
MaTeMaTHIEeCKHUX TEOPHUIX.

Tak, mHanpumep, EBkaun B cBoux «Hagasax» onmpaerca Ha He BBIPasKEHHBIH
SIBHBIM 00pa30M IIOCTYAAT O MapaAAEABHBIX IIPSMBIX. [l0Ka3aTeABCTBO «OT IIPOTHB-
HOro», 3(p(PEKTUBHO HCIIOAB3YIOIIIEECd BO BCEX OTPACASIX MaTeMaTHYECKOI'o 3Ha-
HUS, AHMIIb ITOApa3yMeBaeT HCIIOAb30BAaHHE 3aKOHOB HMCKAIOYEHHOTO TPETBEro H
HEIIPOTHBOPEYHUS.

CoBpeMeHHas aKCHOMAaTHYeCKasl TEOPHS MHOXKECTB, B HYaCTHOCTH, oOIlepa-
IHOHaAbBHAada Teopus MHoKecTB Y. Pedhepmana (OST-Teopust), XOTS U HE HUCIIOAB3Y-
eT IIOHSITHE AaKTyaAbHOH GECKOHEYHOCTH SIBHBIM 00pa3oM, TeM He MeHee, HesIBHO
BKAIOYAET HEKOTOPYIO (DOPMY €€ CyIIEeCTBOBaHHS!.

HesiBHBIM 00pa3oM BKAIOYAIOT B ce0sl aKTYaAbHYIO OECKOHEYHOCTb M aKCHOMBI
Lepmeao-PpeHKeass, Tak KaK 0€3 IPUHSITHS 3TOrO ITOHATHS HEBO3MOZXKHO JOKA3aTh
TeopeMy KaHTopa 0 HECUETHOCTH KOHTHHyyMa.

B HekoTophIXx paborax A. 3eHKHMHa I[IOKa3aHO, YTO «MpaduyuoHHoe AoKasa-
TeABCTBO 3ToH TeopeMrl co BpeMeH KaHTopa M A0 HamIMX AHeH HHUKOIIA HE CO-
[ep3KaA0 8 s8HOM 8ulde, IO KpalHeH Mepe, OIBYX Heobxooumblx ycaoBui. IlepBoe
YCAOBHE CBSI32HO C GKMYAIbHOCMbIO BCeX OECKOHEYHBIX MHOXKECTB, (DUIYPUPYIO-
IIIUX B KAHTOPOBCKOM J[0Ka3aTEABCTBE» & BTOPOE — TaK Ha3bIBAEMBIM IIOCTyAQT
KanTopa-Xomxeca?, «BooOIlle UMEET mesieol0euieckuil XapakTep, TO €CTh, COTAAC-
HO KpoHekepy, He HUMeeT K MaTeMaTUKe HUKAaKOI'0 OTHOIIIEHHSI»S.

Boaee Toro, A. 3eHKHH ITOKA3bIBAET, YTO sIBHAs (DOPMYAHPOBKA U (AATOPHT-
MHYECKOe) HCIIOAB30BaHHE YKa3aHHBIX HEOOXOMHWMBIX YCAOBHM IIPHUBOIHUT K TOMY,
uaTo Teopema KanTopa Aub0 CTAHOBUTCS AOKHOM, ANOO HELOKA3yeMOH.

HauGoasblliie BO3MOKHOCTH [ASI IIPOHUKHOBEHHS HESIBHOI'O 3HAHHS B MaTe-
MaTHKy, CKOpee BCEro, IpeoCTaBASIET aHAAOTHs, Oaaromapsi KOTOPOH yCTaHaBAH-
BaeTcd OOIIHOCTH CaMbIX OTIAACHHBIX obaacTeil MaTeMaTH4YeCKOro 3HaHHS U He-
penko co3maroTcs obolInarolye MaTeMaTHYecKHe TeOpHH. BMecTe ¢ ee pesyabTa-
TaMU B TEOPHIO BBOASTCS MHTYUTHBHBIE, HeBepOaAU30BaHHbIE, HE BCETZa OCO3HA-

1wt A. A. 3enkns. O HEKOTOPBIX CEMAHTHUCCKHX Ae()eKTaX B IOTMKE HHTS/LICKTYalbHbIX cicTeM // [leBsTas Haluo-
HaJlbHasi KOH(EPEHLHs 110 HCKYCCTBEHHOMY MHTEIUICKTY ¢ MeXIyHapoaHbiM yuactuem (KU — 2004). Cekuust 3.
TIpaBonogo0HbIe paccyKICHUs U HeKIIaccHueckue Joruku. — Tepb, Poccust, 2004. Tpyust kordepentmu. — T. 1. — C.
271-280.

2 CyTh 3TOTO MOCTYJIATA COCTOMT B TOM, UTO /LISl MHJIEKCAIMH CYETHOTO CTIHCKA SJEMEHTOB KOHTHHYYMA HEOGXOIMO
HCIIONB30BATH BCe d1eMeHTsI cyerHoro Muoxecrsa N = {1,2,3, ...} 1 KaTeropuuecky 3arpemaercs HCIoIb30BaTh He
BCE HATypPAJIbHBIC YKCIIA, HAIPHMED, YIEMEHTBI C4eTHOro MHOXecTBa {2,4,6, ...}, Tak KaK B OCIICIHEM CIly4ae JOKa-
3arenbcTBO Kantopa Tepser cuiy.

3Cwm. A. A. 3enxun, Tam e
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BaeMbI€ 9AEMEHTBI, 00yCAOBACHHBIE HHTEAACKTYAaABHBIMH, MUPOBO33PEHYECKUMHU U
T. II. OCOOEHHOCTSIMH 3MIIMPHYECKOro (MHAWBHUIAYAABHOTO HAH KOAAEKTHUBHOTIO)
cyobekTa. Takoro poma BTOpXKEHHE MaTEMAaTHKOB (M HE TOABKO MaTe€MaTHKOB, a
AIOOBIX yYEHBIX BOOOIIE), paboTaloIuX B OJHOM 00AACTH 3HAHUS, B CBI3aHHYIO C
He#l ApyTyIo 00AaCTb MOKET OBITH HEOXKHIAHHO IPOAYKTHBHBIM KaK IAsd 00eHUx 00-
AacCTed 3HaHUS, TaK U JAd CAMHX 3THX Y4YEHBIX.

B onHoi#t n3 cBoux paboT M3BeCTHBIH (ppaHIly3cKuit Mmaremartuk K. [pemnoHe,
SIBASIBIIIUICS OHUM U3 OCHoBarteaell rpymmnbsl H. Bypbaky, mokasslBaeT, 9TO HesB-
HOE B3aHMMOAEHCTBHE B MaTeMaTHUYECKOM TBopdecTBe PuMaHa TeopUH aHaAUTHIE-
CKHX MHOIooOpasuii U TEOPUH YHCEA IIPHUBEAO €r0 K CO3/IaHHI0O HOBOM TEOPHHU, Ha-
3BaHHOM BITOCAECTBHU OUpaAIIMOHAABHOM asrebpandecKoi reomerpueit KpuBbIix. U
4TO HCIIOAB30BaHHEe PHMaHOM MepoMOpP(MHBIX (ODYHKIHN B IIPHUAOKEHUN K aHAAU3Y
PHUMaHOBOM IOBEPXHOCTH IIO3BOAHAO €My IIEPEHTH «K IIOHATHIO M3 YHCTOH aareb-
PBI — IIOAIO PAITMOHAABHBIX (PYHKIIHMI KPHBOM, KOTOPOE SBASETCS IIOIIPOCTY KOHEU-
HBIM PACIIMPEHHEM II0AS PALlMOHAABHBIX APo0ei Hax KOMIIAEKCHBIMH YHCAAMH» L.

B ob6oux caydasx [IpeqoHe [oapasyMeBaeT 0COObIM TUII MaTeMaTHYECKOM HH-
TYHUIIUH, KOTOPBIM OH Ha3bIBA€T «IIEPEHOCOM HHTYHUIIMM» U CUHUTAET OCHOBHBIM U
OMHHUM M3 HauboAsee BaXKHBIX HUCTOYHHUKOB MaTE€MaTHYECKOIO0 Pas3sBUTHsA. XOTH CAe-
OYeT OTMETHTB, YTO 3TOT «II€PEHOC», C HallleH TOYKM 3PEHUs, IPOUCXOAUT UMEHHO
Ha OCHOBE HEIBHOTO (MHTYHUTHBHOTO) NCIIOAB30BaHUS aHAAOTHH.

Jpyroii M3BECTHBIN y4Y€HBIM, HAIll POCCHMCKHMM MaremMaTuk B. W. ApHoabn,
oTMedaeT 3(pPEKTUBHOCTh B3aUMOAEHCTBUA TaKUX PA3AMYHBIX OTpacAedl HaydHO-
ro 3HaHUd, KaK (pU3mKa U MaTeMaTHKa. «ToIloAorus, — roBOPUT OH, — IIOA€3HA B
KBaHTOBOM TEOPHH, a METOAbl KBAHTOBOM TEOPHHU II0AT IPUBOAAT MHOTAA K TPYA-
HBIM TOIIOAOTHYECKHM pe3yAbTaTam»?.

HesiBHOe 3HaHMe OKa3bIBAaeTCs BKAIOYEHHBIM B MaTeMaTHUKy U Oaaromaps Cy-
IIIECTBYIOIIIEMY B HEM JOOIBITHOMY, allpMOPHOMY 3HAHHIO, KOTOPOE SBASETCH CO-
AepKaHUEeM TaKHUX He(pOPMaAHU3yEeMbIX IIOHATHH, KaK (KOAUYECTBO», «MHOKECTBO»,
«IACKPETHOCTb», «HEIPEPBIBHOCTH» MU T. II., a TaKKe 3HAHHIO, OCHOBAaHHOMYy Ha
YHHUBEPCAABHBIX IIPEICTABACHHAX O PEAABHOCTH, MOPOXKIEHHBIX AeATEABHOCTBIO
JeAOBeKa. BakHO OTMETHTB, UYTO B 3TOM CAydae HESIBHOE 3HAHHUE HE SBAFIETCH B
CTPOTOM CMBICA€ AMYHOCTHBIM, OHO, B CHAY €rO BCEODOIIHOCTH, OZHOBPEMEHHO,

HHTEePCyOBbEKTUBHO.
HesiBHOe 3HaHHE MOIKET OIIPEAEAdTh U XapaKTep ONEepPallMOHHOU AesTeABHO-
cTH MaTeMaTHKa, 4TO BEAMKOAECIIHO 6B1A0 IIPOEMOHCTPHUPOBAHO

A. Butrenmreiinom u C. Kpunke IIpyu HCCA€IOBAaHHUM HUMHU IIPOOAEMBI CAENOBaHUS
IpaBHAy, KOTOPBIE IOKA3aAM HEBO3MOXKHOCTH CAEIOBATh MPaBHAY B CAydae €ro
CYLIIECTBOBAHHUS B KadecTBe (POPMaAABHOTO IIPEAITHCAHUIS.

BMmecre ¢ TeM, Takoe IIOAOXKEHHE JeA BOBCE He O3HA4aeT, YTO IIPaBHAO BOOD-
1II€ HEBBIITOAHUMO. OTO IIPAaBHAO «paboTaeT», HO AHUIIL IIPU YCAOBHHM €TI0 OCBOEHUS
KaK KOMMYHUKAMUSHO20 HABblKA. BIIOAHE IIOHATHO, YTO TAKOI'O Pojia HaBBIKH HE
dopmyaupyrorcss u He dopMasusyrorcsa. OHU IlepenaloTcss B COOOIIECTBE U MPH-
HHMAIOTCS «Ka’KIbIM MaTeMaTHKOM B Xofle oOydeHHus U JasbHeIeld mpodeccro-

LK. Jlbenone. AGcTpakuus 1 Matemaruyeckas nutyuiust // Maremaruku o marematuke. — M, 1982,

2B. 1. ApHoub/1. AHTHHAYYHAs peBoionus 1 MaTemaruka // Becruuk Poccniickoit Akagemun Hayk. — T. 69. — Ne 6,
1999. — C. 553-558; http://www.mmonline.ru/.

3 Cm.: JI. Butrenuireiin. ®unocodpekne ucenenosanus // J1. Burrenmreitn. @unocodekue padorst. — M., 1994;

C. A. Kpunke. Butrenmireiis o npaBuiax 1 HHAXBHIyaTbHOM si3bike. — Tomcek, 2005.
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HaABHOU [eaTeAbHOCTH. Ilepenadya MaTeMaTHYEeCKHX 3HAHHH YEAOBEKYy, He BAa-
EIOIIEMY COOTBETCTBYIOIIUMU IIPUBBIYKAMH, HEBO3MOKHAan .

OneHuBasg B IIEAOM POAb HEIBHOTO 3HAHHUHA, IIO-BHAMMOMY, CAEAYET COTAa-
cuthbcd ¢ B. A. AéKTOPCKHUM B TOM, YTO B HayKe B II€AOM OHO IIpEACTaBAsSIeT COOOM
CPeaCTBO MOCTHKEHHS 3HAHUS sIBHOTO. YTO Ke KacaeTcss MaTeMaTHUKH, IZie Cepb-
€3HOe BHHUMaHHUe yaeasdercs IpobaeMe 000CHOBaHUS 3HAHUS U I'ZIe OTPOMHYIO POAB
pedaekcrs Ha CYIIECTBYIOIIMMH CHCTEMaMH 3HAHHUS, TO 34eCh IIPAaKTHYECKH
«Kaxkaas Mmporueaypa pedAeKTHBHOTO aHAAM3a IIPEArioAaraeT HEKyIo HepeAeKTH-
pyeMyIo B JaHHOM KOHTEKCTe PaMKy HESBHOTO “O00CHOBBIBAIOIIETO” 3HAHUSIN2.

VHBIMH CAOBaMH, HesBHOE 3HAHHE B OIIPEIECACHHOM Mepe CAYKUT HadaAOM
JaAbHEHIINX MaTeMaTHYeCcKHX pas3paborok. OHO Ke BO MHOIOM OOyCAOBAHBAET
XapakKTep IIPEAIIOCHIAOK, AEXKAalllMX B OCHOBE CO3JaBaeMOI0 METO[a, AAIOIIEro
BO3MOXKHOCTb BBIBECTH T€ HAHU HHbBIE TEOPETHYECKHE YTBEPIKAEHUS, KOTOPBIMHU 3a-
TeM HAaIlOAHAI0TCH y4eOHuKH3. TakuM o0pa3oM, MOXKHO C YBEPEHHOCTBIO yTBEp-
XKIATh, YTO HeIBHOE 3HAHHE UI'PaeT B MaTeMaTHYeCKOM II03HAHWU He MeHee BaiK-
HYIO POAB, YEM HHTYHIIHI.

Byny4u B G0OABIIMHCTBE CBOEM (DEHOMEHAMH AWYHOCTHBIMH, B TOM HMAW HHOH
Mepe 00YCAOBAEHHBIMH COLIMOKYABTYPHOM Cpenoi, B KOTOPOH AMYHOCTH OBITHMCT-
BYeT, U NPEACTABASIOIINMH B ITO3HAHUN HPPAllMOHAABHOE, MHTYUIIUSA U HEIBHOE
3HaHUE TPeOYIOT CEPHE3HOTO M T'AYOOKOIO HM3ydeHHs. OTOMy TpeOOBaHUIO BIIOAHE
OTBEYaEeT CKAQ[bIBAIOIIUNICH B OTE€YECTBEHHOU (DHMAOCO(HM HAYKH IIOAXOX B IIO-
HHMaHHUH PAIlHOHAABHOTO M HPPALIMOHAABHOTO M HX B3aHMMOOTHOIIEHHS. B KOH-
TEKCTE 9TOT0 II0AXO0Ja PAIlMOHAABHOCTBL IIPEACTAeT KaK IIOHATHE, OTpaKarolllee
rPaHHUIIBl KOHCTPYKTHUBHON YEAOBEYECKOHN AeITEeABHOCTH, A€XKAlIlFe B CAMOM HeAO-
BeKe U B CO37[laBaeMOM HM MHupe. HMppalioHasbHOe Ke, AHIIAasICh CBOeH OTpHIla-
TEABHOH OIIEHKH, «[IOHHMAaeTCsd KaK HHTYUTHBHbBIE, CXBaTbIBaeMble (paHTa3uei,
4yBCTBOM HEOCO3HABaeMble I'DAHM CAMOTO pasyMa, ... KaK HOBOE, ellle HeoTped-
AEKTHPOBAHHOE, NOIIOHATHHHOE, He IPUHSBIIIEE AOTHYECKH OIIPeIeAeHHbIe (DOPMBI
3HaHUEe»*.

I'aaBa V. MaTeMaTHKa B KOHTEKCTE KYAbTYPBI
§1. MaremMaTHKa B HCKyYCCTBe€, AHTEpaType H apXHTEKType

B coBpeMeHHO#H MaTeMaTHKe, a TeM 0Ooaee (pHAOCOPUH MaTeMaTHKH, BCe
0oABIIle YKOPEHSeTCs TOYKa 3PEHHs, COTAACHO KOTOPOIl MaTeMaTHKa CUYHUTAeTCs
9AEMEHTOM CHCTEeMBI KyABTYPBIS. MaTeMaTHKa He TOABKO IIPHOOpeTaeT IIof BO3-
HefCTBHEeM KyABTYPBI MHOTHE CBOM CBOMCTBA, IIpeBpallasCh CETOAHs, II0 obpas-
HOMY BBIParKE€HHIO APHOABZA, B MATEMATHKY «C YEAOBEUYECKHM AHIIOM», HO U caMa
OKa3bIBaeT CYILECTBEHHOE BAHSHUE HA Pa3BUTHE 9TOH cucTeMsl (Yaiiazep).

Hcropust KyABTYphl [aeT BCEBO3MOKHBIE 00pa3llbl BO3MEMCTBHS Ha Hee Tex
HWAHM UHBIX Ued MaTeMaTHKH U, HA000POT, BAUSHHSI PA3AHYHBIX 00AaCTeM KYABTY-
pbl Ha MaTeMaTHUKy®. COBEpIIIEHHO OYEBUIHON SBAIETCS B3aWMOOOYCAOBAEHHOCTH

! Cwm.: I. B. T'yrrep. HesiBHoe 3Hanue 1 HOBH3HA B Matematuke. // Dmncremonorna& Pumocodus maykm. — T. XV. — Ne
1, 2008.
2B.A. Jlexropckuit. Cyonekt, 06bekT, no3Hauue. — M., 1980. — C. 258.
3 CM. 06 3TOM, Hanpumep: M. Tlonauu. JlndHocTHoe 3HaHKe. — M., 1985.
4JI. A. Mukemmna, M. 10. Onenkos. Tam xe. — C. 18.
°Cwm, Hanpumep: Crinu B Matemaruke. ConnokynbTypHast drnocopus maremaruku. — CI16., 1999.
®Cwm., manpumep: C.H. Boiukos, E.A. 3aiiues. Marematuka B MHPOBOii KyibType.— M., 2006; B.IIL Kasapsm,
T. I1. Jlonaes. Maremaruka u Kynbtypa. — M., 2004,
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pPa3BUTHA MaTeMaTHKH, €CTECTBO3HAHHUS M TEXHHKH. BecbMa BEAHMKO BAHUSHHE
FeOMETPHH B apXUTEKTyPe U I'PaJOCTPOUTEABCTBE. XOPOIIO U3BECTHO, KAKyI0 3Ha-
YUTEABHYIO POAb CBIFTPAaAM MaTeMaTHYeCKHe HAEH IePCIEKTUBBI, IIPOMIOPLUU, B
YaCTHOCTH, «30A0TOTO CEYEHUs», U APYTHe B KUBOIMHCH, IpadUKe, CKYABIITYype U
My3BIKE.

Tak, HampuMep, B AEKOPATHBHOM HCKyCCTBE C APEBHHUX BPEMEH M II0 Ha-
CTodlIlee BpeMs IIMPOKO HCIIOAB3yeTCs Huies CHUMMeTpuu. OHa sBASETCH OCHOB-
HBIM IIPHEMOM IIOCTPOEHHUs GOPAIOPOB H OPHAMEHTOB, BCTPEUYAIOIINXCS B HACTEH-
HOM POCIHCH 3aHUH, rasepel HAH A€CTHUYHBIX IIEPEX0/I0B, B YyTYHHOM AHTEE OT-
paz IMapKoOB M PEIIETOK MOCTOB M HaOEpelKHBIX, B THIICOBBIX Dapeabedax HAM B
IIPOU3BEAEHUAX KepaMUKHU. Ecan mag 60pAropoB XapaKTepPHOH 0COOEHHOCTBIO SIB-
AsIeTcd TIepeHOCHasd CHMMETPHd BIOAb AMHHMH IIepeHoca, TO JAS OPHaMEHTOB, HC-
KyCCTBO KOTOPBIX, II0 CAOBaM Beiiasl, CONepKUT B HESIBHOM BHIE Hauboaee ApPEB-
HIOIO YaCThb U3BECTHOM HaM BBICIIEH MaTeMaTHKH!, XapaKTEePHBIM SBAGETCS COYe-
TaHHE BCEX BUAOB CHMMETDPHH.

V¥xke B HeoanTe, numreT [I. CTPOUK, «OPHAMEHTEI PAJOBAAN A3, BBIIBASIS pa-
BEHCTBO, CHMMETPHIO U mogobue cduryp. B atux durypax MoryT NnposBASITECH H
YHCAOBBIE COOTHOILIEHHSI, KAK B HEKOTOPBIX AOUCTOPHYECKHX OpPHaMEHTaX, H30-
OpazKaloIlUX TPEYrOoAbHBbIE YHCAQ; B APYTUX OpPHaMEHTax Mbl OOHapy:KHBaeM
«CBSIIIIEHHBIE» YHCAA. ... [IpeKpacHbIe OpHAMEHTBI Mbl BUIUM Ha JUIIHNAOHOBBIX Ba-
3aX MHHOMCKOTO M PaHHErPEYEeCKOro IepHoja, I033Ke — B BU3AHTHUUCKON u apab-
CKOH MO3aWKe, B IEPCHACKUX U KUTAHCKHUX KOBpax»2.

Bce ceMHanaTe BUIOB OPHAMEHTOB, KOTOPbIE BO3MOXKHBI Ha ITAOCKOCTH, HC-
IIOAB30BaAUCH YK€ B HCKyccTBe [IpeBHero Erunra. OnHako Toabko B XIX B., Bce
OHHU ObIAM HAMAEHBI, U3YUEHbl U OIIHCAHBI PYCCKUM y4eHBIM PenopoBbIM B paboTe
«CuMmMeTpus Ha HaockocTw» (1891). Unesa cuMmmerpun nossBoausa PenopoBy, Omu-
paBlIeMyCsI B CBOUX IIOMCKaX Ha reoMeTpuio, U llleHdAncy, KOTOPbIH HUCIIOAB30BaA
asrebpandyecKHUi anmnapar TeOPHH I'PYIII, HE3aBHCHUMO APYT OT APYyra yCTAHOBHUTE,
YTO BCEX BO3MOKHBIX KPHCTAAAMYECKHX (POPM B IIPHPOJE HE MOXKeT ObITH Goaee
230 (rpymnnosr denopona). PaboTbl 5THX aBTOPOB IIOCAYKHAH Ha4aAOM 0Co00# Hay-
KU O KPHUCTAAAAX — KPUCTAAAOTPAHH.

[ToHATHE CHMMETPHUH HIpPaeT BaKHYI0 POAb B HCCAEIOBAHHAX (DHU3UYECKHUX
CBOHCTB IIPOCTPAHCTBEHHO-BPEMEHHOTO KOHTHHYyMa (IIPOOAEMBI OHOPOIHOCTH H
HM30TPOIHOCTH U CBA3aHHBIE C STHUMH CBOMCTBaMHU 3aKOHBI COXpPAHEHUs), B pellle-
HUH 1IpobaeM oOpa3oBaHHUS AaTOMHBIX CIEKTPOB U B KAACCHU(MUKAIIMH dAEMEHTap-
HBIX YaCTHI. OTO IIOHATHE M €ro aHTHIIO — aCHMMETPHS — UMEIOT 0OABIIOE 3Ha-
4YeHHe AT XUMHHU U OHMOAOTHH, IICUXOAOTHH U HEHPOMU3NOAOTHH, AT BCETO €CTe-
CTBO3HAHHUS B IIEAOM.

3amedaTeAbHBIM IIPHMEPOM B3aHMMOCBA3M MaTE€MaTHKH (F€OMETPHH) U H30-
6pPa3HUTEeABHOI'O0 HMCKYCCTBa SIBASIETCSI TBOPYECTBO I'OAAQHJCKOTO «MaTE€MaTH4YECKOTO
rpacdukar» Maypuria Ocxepa. Ero rpasiops! (<Bocemb roaos», «/leHb U HO4b», «Per-
TUAUW, «Pucyromue pykm», «\eHTa Mebuycar, «MeTaMopo3sl», «Y3ABI» U APYTHE) U
MO3aWKH (HanpuMmep, «BcagHUKI») — IpeACcTaBASIOT COOOM yAWBUTEABHBIM CIIAQB
XyIO3KECTBEHHOIO (00pPa3HOro) U pallMOHAABHOI'O TBOPYECTBA, HEOPAHUHAPHYIO I10-
IBITKY IIPOHHKHOBEHHs B CyTh Cyryb0 MaTeMaTHYeCKHX IIPoOAeM CpeacTBaMH
n300pa3uTEABHOIO HCKYCCTBA.

! Cw.: T Beiimb. Cummerpust. — M. 1968.
2 1. 81, Crpoiik. Kpatkuii ogepk ucropun matemaruku. — M. 1978. — C. 26.
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«B paboTax 3TOro XymOKHHUKA MOXKHO YBHAETH HE TOABKO IIOCTPOEHHS, OTBE-
YaloIlle Pa3sAMYHBIM CHCTEMaM CHMMETPHH, «XapaKTEePHU3YIOIIHUM, CKaxKeM, AOTa-
pudmMudeckyro cnupasb 1. BepHyaan MAM Tak Has3bIBaeMylo cliEpasb KopHIo, Wr-
PAIOIIYI0 CTOAb 3HAYHUTEABHYIO POAB B BOAHOBOH OIITHKE», — IIHNCAA POCCHUCKHH
MmaTeMaTuk M. M. Ylraom B oT3bIBe Ha KHUTY B. OpHcra «Boamie6Hoe 3epKaso
M. K. Ocxepar, — HO U peasH3allii0 B XYI0KECTBEHHBIX 00pasax TaKUX TAyOOKHX
MaTeMaTHYeCKHUX HIeH, KaK ydeHHe 00 y3aax U «0eCKOHEYHO YAAACHHBIX TOYKaX»
IIAOCKOCTH!.
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I'paBropa M. Ocxepa «BoceMb roAoB»

! Cw.: K. Jlesutun. leomerpuueckas parcomus. — M. 1984, — C. 157.
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Elle ofHHUM IIPUMEPOM B3aHMOCBSI3H H300pa3sUTEABHOTO HCKYCCTBa H MaTe-
MaTHKH (BASIOTCS rpadudeckre paboTel HM3BecTHoro reomerpa A. T. doMmeHKO,
KOTOpbIe, TI0 MHEHHIO HEKOTOPBIX UCKYCCTBOBEIOB, CAEAAAH ObI YeCTh AIOOOMH BBI-
CTaBKe€ COBPEMEHHOTO UCKYCCTBa, H KOTOPBIM OH B HEKOTOPBIX M3 CBOMX KHHI Ha-
XOMAUT YHUCTO MaTeMaTHYECKYI0 HHTEPIIPETAIIHIO, IIOHITHYIO AUIIE CIIeIIHaAucTamM!.

A. T. ®omeHko. MaTemaTHKa: Cnex’rpaAbHas{ IIOCA€A0OBATEABHOCTD.
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B aneebpauueckoli monosozull Npu 6blUUCAEHUU 2PYNN 20MON02UlL U KO20MOJ02Ull Npo-
CMpaHcme 4acmo UCnOb3yemesi Memood CneKmpanbHblx nocaedosamenvHocmel. [ns amozo npo-
cmpaHcmeo cmaparomes. npedcmasumes 8 8ude PACClOoeHUs, Nocje Yezo anzebpauueckum nymem
svluucasemes. beckoHeuHas nocnedosamensHocms mabauy. Tabauysl ceszaHbl mexoy coboll dug-
eperyuanvHbimu onepayusmu. Ha pucyrke ycnoeHo usobparkeHa cmpykmypa makux mabauy.
OHu becioHeuHbL U pasdbumel Ha stueliku (KaemKu), 8 Kaskool U3 KOMopblx NomMeulaemest HeKomopast
epynna. ['eomempuueckass UHGPOPMAUUSL O NPOCMPAHCMEE PACC0eHUsT hepepabambleaemcst 8 Ha-
6op anzebpauueckux pakmos, xapakmepusyrowux smu mabauysl. Ecnu paccnoeHue sieasemcst
npsimMbiM npoussedeHuUeM, mo 00CMAMOUHO 8bILUCUMb AUUL nepsyto mabauyy. OcmansvHole ¢ Hell
cosnadatrom. Ecnu ke paccnoeHue HempusuaniboHo, mo nocaedyouiue mabauybl NOAYUAIOMES U3
npedsbloywux bosee caosKHbIM 06pazom.

CuMMeTpHusi, IPONOPIIMOHAABHOCTb, TAPMOHUS, PUTM, PABEHCTBO U IIOBTOPHI
qacTell He ABAFIOTCH IIPEPOTraTUBOM AWIIL NEKOPATUBHOTO MAM U300pPa3HUTEABHOIO
HCKYCCTBa, OHU SIBASIIOT CODOM U CTPYKTYPHYIO YIIOPSAOYEHHOCTh MHOTOOOPa3HbIX
MY3BIKAABHBIX (POPM. XOPOIIIO H3BECTHO, YTO B OCHOBE MY3BbIKH AEXKUT CTpoOTras
MaTeMaTHdeCcKasd OpTraHH3allusd 3BYKOB. YIOPSAOYHB 3BYKH B OKTaBaX TOYHO U
SICHO II0 3aKOHAM MAaTeMaTHKH, TapMOHH3UPOBAB HX, YEAOBEK CMOT HABECTU B
MHpE 3BYKOB IIOPSIIOK, KOTOPBIM CTas pasoBaTh €ro CAYX M Pa3yM M KOTOPBIH
SIBHUACS MaTeMaTHYeCKON OCHOBOHM KpacoTbl MY3BbIKH. «TOABKO IIOCA€ ITIOCTPOEHHS
raMMbl — IIPOIIOPIIMOHAABHON IIIKAaAbl B MHpPE 3BYKOB — CTAaAO0 BO3MOXKHBIM BbIpa-
60TaTI: MySLIKaAbHLIﬁ A3BbIK U nepeaaBa'rL Ha 9TOM {3BbIKE My3]:IKaALHI>Ie MBICAH —
MEAOUMN2,

L A. T. ®omenxo. Harmsigsas reomerpust i Tononorus: Matematiueckue oGpasst B peanboM Mupe. — M., 1998; On
ske. MatemaTnka i Mu¢ CKBO3b mpu3My reomerpun. — M., 2001.
2 A. B. BonlomiHOB. APXHTEKTypa — MaTeMaTHKa — My3bika // duocodekue Hayki. — Ne 7, 1991, — C. 173,
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Arobast raMMa B Ipefesax OKTaBBI ABASET COOOH IIpUMep YIIOPSAOYeHHOMH
3BYKOBOH IIOCA€IOBATEABHOCTH, IIPEACTABALIONIYI0 COO0H IeOMETPHUYECKYIO IIPO-
TPECCHUIO C TEM HAW HHBIM €€ 3HaMeHaTeAeM (TaK, paBHOMEPHO-TEMIIEpUpPOBaHHAas
raMMa — reoMeTpHudecKasi IIpOoTpeccrsi, 3HaMeHaTeAb KoTopoi g = 1,06). A Haubo-
Aee 6Aaro3BYYHBIMH MY3BIKAABHBIMU HHTEpBasaM{ (KOHCOHAHCaMH) C JAPEBHUX
BpEMEH CUHTAIOTCS OKTaBa, C OTHouleHWeM 2:1, masas Tepius — 6:5, Goablas
Teprus — 5:4, kBuHTa — 3:2, KBapra 4:3, Maras U OoAbLIAS CEKCTHI C OTHOIIEHUSI-
MM, COOTBETCTBEHHO, 8:5 u 5:3.

CoBepIIeHHO HecAydaifHo, rmoaTomy [Iudarop He coraairascs ¢ OLIEHKOH My-
3bIKH, B OCHOBE KOTOPOH AexKaT YyBcTBa. [JOCTOMHCTBA MY3BIKH, II0 €TO MHEHHIO,
JOAKHBI BOCIIPHHHUMATbCA yMoM. CyAuTh O My3bIKe, CUHTAA OH, CAEAyeT He IIO
CAYXY, a «Ha OCHOBaHHUH MaTeMaTHIeCKOY rapMOHUI»!.

IMosumusa Iludaropa craHoBuUTCS (6oAee IOHSTHOH, €CAH PACCMOTPETH MaTe-
MaTHYECKHE COCTABASIOIIME MEAOAHH, TAPDMOHHH H METpPa, TECHO CBA3aHHOIO C
PHUTMOM.

«My3bIKa 0CODEHHO HATASITHO ITOKAa3bIBAET CBS3b PHUTMa OOBEKTA C €ro HU3Me-
HEHHUSIMH: pUTMHUYecKas (DUrypa My3bIKaAbHOH (ppasbl 3a/1aeT «IIPOCTPAHCTBO» MH-
TOHAIIMOHHBIX COOBITHI»2. A PHUTM, BMECTE C METPOM CIIOCOOCTBYET OCYILECTBAE-
HHIO MBICAEHHOT'O CUeTa BHYTPH- U MEKTaKTOBBIX My3bIKaAbHBIX aKIIeHTOB. MHaude
roBOPSI, PUTM H METpP, BMECTE C UX BOCIIPHATHEM B My3bIKe, HMEIOT MaTeMaTHde-
CKYIO IIPDUPOY.

Takyro ke IPUPOLYy UMEET U BOCIPHUATHE MYy3bIKaABHOH rapMOHHH. B 3TOM
MOKeT yOemUThCS KaKAbIH My3bIKAHT, TaK KaK YHCAO U CHAA TapMOHHYECKHX
GueHU MOTyT OBITEH 3apaHee BBIYHUCACHBI JAS AIOOOTO cAydasd.

CBs3b MaTeMaTHUKH U My3bIKH OTYETAHBO IIPOCMATPHBAETCS U B MEAOOUH, B
KOTOPOH BBICOTHBIE M TEMIIOPAABHBIE OTHOIIEHHUsS €€ 3BYKOB «00pa3ylioT MaTeMa-
TUYECKHE PSAbD3 (0 Y4eM MBI YK€ TOBOPHUAH BBIIIIE).

JlocTaTOYHO OTYETAMBO IIpefiCTaBA€HA MaTeMaTHKa H B II093HH, e PUTM U
pasmep, OKa3bIBalOT CYIIECTBEHHOE BAHSHHE HAa BOCIPHUSATHE IOITHYECKOIO IIPO-
n3BeneHud. OIHO AeA0 — TeK3aMeTp, Apyroe — M0, [a ellle U YeTbIPeX- UAU ISTH-
CTOITHBIM, TPEThE — XOpPEH ... 3aeck Bce uMeeT 3HadeHue. Ho, mpexkne Bcero, KOAH-
4EeCTBEHHbIE 3aKOHOMEPHOCTH, KOTOPBbIE UMEIOTCA B MO3THYECKHUX IIPOU3BEIECHUAX
U KOTOPBIE MOTYT OBITH BOCIIPUHSATHI B OTPBIBE OT COAEPIKAHHS.

Heo6xoauMoO OTMETUTB, UTO (PHAOAOTHS U MaTeMaTHKa COIIPUKACAAUCH IaB-
HO. «/IpeBHeiIIee CTUXOBEAEHHE IIOYTH CBOAMAOCH K MaTeMaTHKe — pasyMeeTcs,
KpaiHe IIPOCTOH, — muileT, Hanpumep duaosor B. E. XoAllleBHUKOB. — AHTHYHbIE
CTHUXOBE/bl yCTaHABAMBAAU KOAMYECTBEHHBIE OTHOIIEHHS (OOATHH CAOT paBeH
ABYM KpPaTKHUM), HAaXOAWAHW IIPOCTEHINHNE eIWHUIIBI W3MEPEHHUS — CTOIBI, 3aTeM
€IMHUIIBI BBICIIETO ITOPSAKA — CTUXH, CTPOMBI. DTO 3AEMEHTAPHO, HO BCE JKE 3TO —
MaTeMaTHKa. [la mHa4de u OBITh He MOIKET II0 CaMOM NIPUPOJE CTHXOTBOPHOM pe-
49U — PEYH PUTMHYECKOH, B KOTOPOH C OOABIIIEH MAM MEHBIIEH CTEIIEHBIO PEryAsip-
HOCTH IIOBTOPSIFOTCSI U CTPOSITCH B PsiAbl YeM-TO ITOAOOHBIE 3A€MEHTHI. B pasHoe
BpeMs U B Pa3HBbIX fA3bIKAaX 9THU 3AEMEHTHI MOTYT OBITh PAa3AHMYHBIMHU (HAIlpUMep,
COYeTaHUs CAOTOB [IOATHMX U KPaTKHUX HAW K€ YAapHBIX U 0e3ymapHBIX), HO CYThb
Zeaa OT ATOrO He MeHseTcs. I109ToMy CpelHEeBEKOBBIE CTHXOBEIBI TaK CBOOOIHO
9epIiaAd IIOHATHS U TEPMHHBI y aHTHUYHBIX, a TPEeAHaKOBCKHH U AOMOHOCOB — Y

! Cm.: Antnunas My3bIKaibHas scrernka. — M., 1960. — C. 288.
2A.B. YyxHo. Marematnka 1 put™sbl aeiictButensroctd // duiocodus MaTeMaTHKH: aKTyasibHbIe IpoieMbl. Mate-
gnam’l MesxayHapo/HO# HayuHO# koH(epenuun. 15-16 urons 2007. — M., 3-o Casun C. A., 2007. - C. 228.
Cwm.: A. B. Uyxno Tam xe. — C. 231.
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aHTUYHBIX, (PPAHIY3CKUX M HEMEIKHX. [I03TOMy B MBI, OIIpeeAsss OCHOBHBIE Ka-
TETOPUU CTHUXOTBOPHO# peuu (pasmep, cTpody U T. 4.), HE MOKeM 0OOHTHCEH Oe3
cdeTa, TO €CTh IPOCTeHIlIell MaTeMaTUKM» .

SIpKHUM IpHUMEpPOM f3BIKOBOTO TBOPYECTBA, B KOTOPOM OCSI32€MO IIPOSIBASIET
cebss MaTeMaTHKa, SBASIOTCS IIPOM3BeAeHUd (QyTypUCTa—OyAeTASHUHHUHA»
B. XaeOHuKOBa. Byayun 3HakKOM C MaTeMaTHKOM He IToHacabllike (B. XaeOHHKOB
n3ydas ee B KaszaHCKOM yHHBepCHTETe), OH OOHApPYKHA «BEAHUKYIO» 3HAYHUMOCTH
4YHCAA B €CTECTBO3HAHUHU U «IIPUIAA €My B CBOHX AUTEPATYPHBIX IIOMCKaX BCEOO-
i xapakrepr»?. B. XAeOHUKOB «BXKHACH B MHUpP MaTeMaTHYeCKHX aOCTpakIuid U
3aCTaBHA UX JKUTh HEMaTeMaTHYECKOH KU3HBIO»S.

B «T'ocriozke AeHHH», IO €r0 CAOBAM, «OH XOT€A HAaMTH «0ECKOHEYHO MaAbIe»
Xyo0XKECTBEHHOTO CAOBa», a B «/[leTax BbIAPED y HETO «CKphITa paszHoobOpasHas pa-
6oTa Hax BEAUYMHAMH — UTPA KOAUYECTB 3a CYMPaAKOM KadeCTB»*.

B «Ckydne ckudar» B. XaeOHUKOB IIBITAETCH «BHYTPEHHEE» YEAOBEKA «BBIBEP-
HyTB» BO BHEIIIHEE, HCIIOAB3ys MeTadopy ducaa. «51 3Haa, MUILIET OH, — 9TO —1 HHC-
KOABKO HE MEHee BEIECTBEHHO, 4eM 1; Tak, rae ecth 1, 2, 3, 4, Tam ecTb 1 —1, u —
2, n -3, u -4, ¥ KOPEeHb KBaJApaTHbII U3 —2, 1 KOPEHb KBaApaTHbIi u3 3. ['ne ecTb
OIVH YEAOBEK M APYTOH €CTECTBEHHBIN DA AlOAeH, TaM, KOHEYHO, eCTb U KOPEHb
KBaZpaTHBIM U3 —deA0BeKa, U KOPEHb KBaApaTHBIM U3 —2 Alofel U KOpeHb KBa-
paTHBIH U3 -3 Alofed, U KOpeHb KBaApPaTHBIH U3 n Alofiell = KOpeHb KBaJApaTHbBIH
U3 —n Arofel. 91, ceiiuac OKpyKeHHBIN IpHU3pakaMi, ObIA 1 = KOpeHb KBaApaTHbIN
U3 —JeAaoBeKa. Ilopa HaydHUTh AIOZIEH M3BACKATh BTOPHUYHBIE KOPHU U3 cebd U OT-
PHIIATEABHBIX AIOLEH»S.

A mporiecC OCMBICAEGHHS TeOMeTpHhH /A00adeBCKOro, KOoTopas IIpou3BeAsa Ha
B. XaeOHHKOBa TaKoe CHABHOE BIIEYaTACHHE, YTO, II0 €ro MHEHHIO, «... AobadeB-
CKOT'0 KPUBBIE YKPACSAT ropojia», OH IIPEACTABASIET CAEAYIOIINM 00pa3oM:

«Mup c HeoIepeYHbIMU KPHUBBIMI»

Bo guu «1aBHO» U Becea

Cea B IIepBbI€ PAOBI KPecea

JyMbl MO€H,

UYelt 3aHaBEC yKe ITOIHITO.

«[loBepUTH TrapMOHHIO aATeOpO», U3ydasd CTAaTUCTUYECKHE 3aKOHOMEPHOCTH B
IIOSTUYECKHUX IIPOU3BEACHUAX, IIBITAAUCH TaKKe TaKHUe 3HAMEHHUTHIE PYCCKHE CHM-
BOAKCTBI Hadasa XX B., kak A. Beawiif, B. Bprocos, C. Bo6pos, B. UynoBckuii u
apyrue’.

A. BeabpIli, HaIpuMep, Ha OCHOBE HCCAEIOBAaHHH MeTpa U pUTMa (hopMyAHpPO-
BaA IIpaBHAA U CTAPAACS CA€IOBATh UM B CBOMX IIO9THYECKHX omnblTax. He obaamasa
IPOo(PeCCHOHAABHBIMY 3HAHUSIMU B MareMartuke, A. Beablil noryckaa B 310t pabo-
Te MaTeMaTH4YeCKHe OIIHMOKH, KOTOpble I1033Ke ObIAM HCIIPaBAEHBI PYCCKHM MaTe-
MmatukoM B. B. TomamreBckuM, 60aee H3BECTHBIM II0 ero paboraMm B obaactu u-

! B. E. Xommuesnmxos. CTixosenenne i Marematika // Copy/KecTBo HayK i Taiisr TROpuecTBa, — M. ,1968. — C. 384,
2B.IL Ky3sbmenko. CHHXPOHHOE OTKPBITHE (PU3HUECKON CYIIHOCTH MHUMOCTH Benemupom Xi1eOHHKOBBIM, AHIpeeM
Benbim u [asinom Dopencknm // Marepuaist VI mexxynapoausix Xinebuukoscknx urenuii « TBopuecto Benmmupa
XJ1e0HNKOBA B KOHTEKCTE MUPOBOI KylbTypbl XX Beka». B 2-x u. — Actpaxans, 2003, 18-20 cenrsiops. — Y. 1. - C.
180-188.

3 Tam xe.

* B. Xunie6unkos. Crosicu // Bemamup XsieGuuko. TBopenns. — M., 1986. — C. 36.

® B. Xune6unkos. Cxydsst cxuda // Benumup XeGuukos. Tam xe. — C. 539-540.
5 B. XJ1e6HUKOB. Ilepex 3akatom B Kucnosojck // Bemmmup Xne6uukos. — C. 158.
7 Cw, nanpuviep: . M. DiixerGaym Teopust «opvamioro Merora»URL : vwww.opojaz.rumethod/method00.html (zara obparerst: 1.03.
2012).
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AOAOTHH, B KOTOPBIX OH OJHHM H3 IEPBBIX IPHUMEHHA alrapaT TEeOPUH BEPOSTHO-
creiil.

MaremaTHdyecKuil ammnapar Oasd HU3y4YeHHsS 3aKOHOMEPHOCTEH B IT093HUM OBbIA
paspabotaH pycckuM MareMaTukoM A. H. KoamoropoBeiM. Kpome Teopun BeposT-
HOCTEH OH BKAIOYAA B cebsl MaTeMaTHYECKYIO CTATHCTHKY U TEOPHUIO HH(OPMAIIUH.
B pasamunble roab! A. KoAMOropoBBEIM ObIAO OIIyOAHKOBAaHO OKOAO JecCsTKa paboT,
CBSI3aHHBIX C HCCAE€IOBAHUEM METPUKH, PUTMUKH, JOABHUKOB U T. II.2

MHorue ero paboTbl, ITOCBSIIEHHBIE HCCACIOBAHHIO PUTMHUKH H METPHUKH
IIPOU3BENEHUN PYCCKHUX U COBETCKUX IT03TOB (B. A. 2KykoBckoro, A. C. [Iymkuna,
A. A. Baoka, A. A. AXMaTOBO#, B. B. MagkoBcKoOroO, M. U. liBeTaeBoii,
B. A. Ilactrepnaka, 3. I'. Barpuukoro), IpU3HaIOTCA CETOAHS KAACCUYECKHUMH.

MeTpuKa U pUTMHKA, a BMECTe C HUMH U MaTeMaTH4eCKHe 3aKOHOMEPHOCTH
IIPOSIBACIIOT ce0sl 1 B MHOTOOOPa3HBIX apXUTEKTYPHBIX popmax. [Iag KaacCHIeCKOH
apXUTEKTYPhl TaKOH 3aKOHOMEPHOCTBIO SBASETCH T€OMeTpHUYecKas IIPOTPECCHs CO
3HAMeHAaTeAeM PAaBHBIM KO3((HUIIMEHTY «30A0TOro cedeHus» (g = 0,618). [dag co-
BPEMEHHOH apXHUTEKTYpPhl TaKas 3aKOHOMEPHOCTH YacCTO ACCOIMHPYETCS C MOIY-
AOPOM H3BECTHOTO (ppaHIiry3cKoro apxurekropa Ae Kop6rosbse. Ero «momyaop» — aT0o
PSiL «30A0TOTO CEYEHHSI», OH «IIPEACTABASET COOOM TapMOHHYECKHE PSObI HHCEA,
KOTOpBbIE CBfI3aHbl B €IWHYIO CUCTEMY M IIpeAHa3Ha4eHBI OAS HCIIOAB30BaHUS B
apXUTEKType U Au3aliHe — JAS rapMOHHU3ALHMU BCeil cpenbl, B KOTOPOil obuTaeT de-
AOBEK»S.

«Mopgyaop 210 — ramMma. My3BIKAHT paclionaraeT raMMOH U CO34aeT MYS3bIKY
II0 CBOUM CIIOCOOHOCTSIM — OaHAABHYIO HAH IIPEKPACHYIO» — TOBOPHA CaM apXHUTeK-
Top. Emy BTOpHA M A. DHHINTEHH, Ha3bIBasg MOLYAOP raMMOM ITPOIOPIINH, «KOTO-
pas meaaeT IIAOXOe TPYAHBIM, a XOPOIIIee — AETKHM».

Kop6ro3be MedTan 0 IepecTpoiKe C IIOMOIIBI0 MOAYAOPA BCEH apXHUTEKTypPHOH
U IIpeaMeTHOH cpenbl. Maeu Momyaopa ObIAM BOIAOIIEHBI B TaKHUX €r0 3HAMEHU-
TBIX TBOPEHMSX, KakK «/\yde3apHbIit foM» (Mapceab) u PoHIIaHCKad Kareaaa.

EnuHCTBEHHOE, YTO O0BEIUHAET 9TH ABA TAKHUX PA3HBIX IaMATHHKA 30049€CT-
Ba (epBBIH — BOMIAOIIEHHE 3PAaBOTO CMBICAA, SICHOTO, IIPAMOAMHEHHOTO M paIyo-
HaABHOT'O; BTOPOM — HEYTO HPPAIMOHAABHOE, ITAACTHYECKOE, CKYABIITYPHOE, CKa-
309HOE) — 3TO MOIYAOD — apXHUTEKTypHasl ramMMa IIpOIOpLHi, obmas mas oboux
IPOU3BEAECHUH.

MHorue apxXuTeKTopbl BraoTh 10 XVIII B. dyepmasu uaen rapMoHHU B nuda-
ropeusMe U B aHAAOTHH apXUTEKTYpPhl U My3bIKH, II0AQrasd, 4YTO TAABHOH aKCHOMOH
APXUTEKTYPhI CAEAYET CUUTATEL IIOAOKEHHE O TOM, UTO KpacoTa 3JaHHd eCTb IIPOo-
HU3BOJIHOE OT CHUMMETPUH U MaTeMaTHIECKUX 3aKOHOB.

BMmecTe ¢ TeM, HCTOPHUS CBHAETEABCTBYET U 00 0GpaTHOM IIPOIECCEe: BAUSHHUHU
apXUTEKTYphl HA MaTeMaTHKy U ApPyTHe HayKdh. Tak, HampuMmep, U3BECTHO, YTO
CYLIECTBYIOT bapouHas mMarteMaTuka* u 6apouHas (pU3UKa, 3aHHMAIOIIHECS IIPO-

! Cwm., nanpumep: B. B. Tomamesckuii. [lsrucronnsiit am6 Mymkuna // Ouepkn 1o nosruke [ymkuna. Bepiun, 1923.
2 Cm., nanpumep: A. Komvoropos. K usyuenmio purmuku B. B. Masikosckoro // Bonpocs! si3pikossanus. — Ne 4 (1963);
A. Konzparos, A. Konmoropos. Purmuka nosm Masikosckoro // Borpocst si3bikosnanmst. — Ne 3 (1962);

A. H. Konmoropos, A. B. TIpoxopos. O 101bHUKE COBPEMEHHOH pyccKoit 11093un // Bonpocst si3biko3Hanust. — Ne 6;

A. H. Konvoropos. K ocHoBam pycckoit kinaccuueckoit Merpuki // ConpykecTBo Hayk U TaifHbl TBOpuecTBa. — M.
,1968; u npyrue.

# Cw., Harpuviep: TTomsTTHe O rapMOHHH. MaTeMaTHIeCKHe 3aKOHOMePHOCTH Komriosuian: URL:
hitp:/Avww.i2r.rufstatic/A69/out_17570.shtml(xara obparuerst: 1. 03. 2012).

4 o .
O6bexTOM 6apquon MaTEeMaTHKH, HCCICTOBAHNIO KOTOPOH MOCBATHII OHY M3 CBOUX paﬁo‘r K. HCHC'}, ABIACTCA, IO
€ro MHCHHIO, «BapHalus», MMEIONIast TCHACHIHNIO BBIACIIATE ITOHATHE Cl)yHKIIHI/l M caMa CTaHOBAIIAACA B CHIIY 3TOTO
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GaeMaMy KpUBH3HBI. VIMeHHO GapodHasl YHHUBEPCAAbHAs METOMOAOTHSI, KOTOPYIO
HUCIIOAB30BaAu HBIOTOH M AeMOHHIT B CBOMX HCCAENOBAHHUAX OECKOHEYHO MAABIX,
AexKana B OCHOBE UX pa3paboTok AudPepeHITHaAbHOTO U HHTETPAABHOTO UCYUCAE-
HUdg!.

§2. MaremaTHnka H ¢puaocodHA

B3auMoBaugHHE MaTeMaTHUKH U AyXOBHOH KyABTYPBI, IIOHUMaeMOH B y3KOM
CMBICA€, MOXKeT ObITh, HaUbOAEE SIPKO IIPOSIBUAOCH BO B3aHMMOCBSI3H MaTeMaTHde-
CKOTO B (pHAOCO(CKOTO CIIOCOOOB OCBOEHHUS AEHCTBUTEABHOCTH. McTopus pasBu-
THsS HAYKH U KYABTYPBI B IIEAOM CBHAETEABCTBYET O TOM, YTO (praocodUs U MaTe-
MaTHKa, KaK OIPeAeACHHBbIE CUCTEMbl 3HAHUH BO3HHUKAIOT IPUMEPHO B OJHO BpeE-
Ms1. C 3TOro MOMEHTa y HHUX OOHApYy:KHUBAETCS MHOXKECTBO TOYEK COIPHKOCHOBE-
HUS: BBICOKHI YPOBEHB 0000IIEHUH, eAUHOEe U MHOTO€, KOHEYHOe U OEeCKOHEYHOe,
KOAWYECTBO U Ka4decTBO, IIpobAeMa CyILIeCTBOBAaHHUS M IIpobAeMa HCTHHBI, IIPOTH-
BOpeYHe U HENPOTHBOPEYHUBOCTh, U MHOIOE€, MHOTOE IPYyTOe.

Kpome TOro, o6e CHCTEMBI TEOPETHYECKOIO 3HAHUSA XapaKTEPHU3YIOTCS TeM,
4TO B HUX HUKOHM 00pPa30M HE HCIIOAB3yeTCH IPaKTHYECKHH SKCIIEPHMEHT, OIBIT.
MaremaTuky U (hUAOCO(MBI B CBOUX PACCYKAEHHUSX OIUPAIOTCH, IIPEXKe BCEro, Ha
«YMO3pEHHE», OHH paboTaloT He C PeaAbHBIMHU (MATE€PHAABHBIMH), & C a0CTPaKTHBI-
MU, UACAABHBIMU WA HAEaAU3UPOBAHHBIMU obBeKTaMHu. 9Ta 0COOEHHOCTH IIPOSIB-
AgeT cebs B 00eHX OTPaCASIX 3HAHHSA HACTOABKO OYEBHIHO, UTO HEBO3MOKHO He
YBHIETH 9TOTO CXO/CTBA.

B3anMoCBsS3b MaTeMaTHKH W (DUAOCO(HU BHAHA YK€ B MHAETCKOH IIIKOAE
duaocopun. OHA TPOABASETCH, BO-IIEPBBIX, B TOM, YTO B MaTeMaTHKE IEPEXOAAT
K JOKa3aTeAbCTBaM, B KOTOPBIX HYyKZarach M (PHAOCO(MUA; a BO-BTOPBIX, B TOM,
4TO IIepBBIE MHAETCKHE (PHAOCO(]DBI B MaTeMaTHKe «BBIXOAAT Ha IIyTb abcmpakm-
HblX obobwarouux nocmpoeHui’?, KOTopble IIpeBpallalT MaTeMaTHKy BO BCeoO-
1iee 3HaHHE.

BamsHME aHTHYHON MaTeMaTHKH Ha (DHAOCOMHIO SBHBIM 00pa30M IPOSBASET
cebs1 B mudaropeckoy mroae, pruaocodbl KOTOPOH OOHAPYKHAH B MaTeMaTHKE
BbIpazke€HHE TAYOMHHOM CYIITHOCTH MHpPa, HEYTO CBS3aHHOE C HCTHHHOH M HEU3-
MEHHOM mpupozo¥ Bereii. OCHOBHOI Te3uc mudaropen3Ma COCTOUT B TOM, UTO
«BCE €CTb YHCAO», HUMEHHO «4HCAO BAaJeeT ... BelaMmis3. Bumumo, mnostoMmy
K. Mapxkc Ha3Baa [Tudaropa «CTaTHCTUKOM MHPO3IaHUI .

Kak mompazkaHue dyucaaM B ITH(AropefcKoil IIKOAe CTaAH PacCMaTpPHUBATHCS
HE TOABKO YyBCTBEHHO BOCIIPHMHHMAaEMbI€ BEIlH, HO U UX CBOMCTBA, ¥ OTHOIIECHHUS.
ITo anasorum co CBOMCTBAMH TOTO MAHM MHOTO YHCAA MAM YHCAOBOTO COOTHOIIIEHHS,
HUX CTaAW TPAKTOBATh KaK IPOSBACHHE UHCAOBOM rapMOHHH. MOXKHO cKas3aTbk, ITO
nudaropensM CTaa IepBoHd (PHUAOCOMCKOH TeopHueil MaTeMaTHKH.

CBe3p MaTeMaTHKH U (PUAOCO(HU IIPOCACIKHUBAETCS M B ATOMHUCTHYECKOM
ydeHHH AeBKUIIA U [IeMOKpHUTa, B KOTOPOM, B IIPOTHBOBEC Hudaropeiiiam, reo-
MeTpHUYeCKHe (PUTYPHI CYUTAAMCH HE YMO3PHTEABHBIMH CYIIHOCTSAMH, a MaTepH-
aABHBIMHM TE€AaMHU, COCTOSIIUMHU M3 aToMoB. PusndecKoe 37eCh ITOHHMMAaAOCh Kak

byukuronansHoit. Cm. noxpobuee: XK. Jlenes. Criuanka. Jleibuui n 6apokko / O61as peakiys u mociec.
B. A. Ilogoporu. Ilep. ¢ ¢ppanu. b. M. Ckyparosa. — M., 1997.

! 3. Tuzwon. [IpocTpancTBo, BpeMs, apxutekTypa. — M., 1975.

2 H. B. Morpormiosa. Pojcienne u passutie puiocodekux uieii. — M., 1991, — C. 88.

® A. H. Yanbimes. Kypc nekiuii o apesneii gpuocodui. — M. 1981, — C. 143

‘K. Mapke, @. Durense. Cou., 2-e u3x. — T. 1. — C. 32.
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AOTHYECKH IIPEAIIECTBYIOIIEEe MATEMaTHIECKOMY, YMO3PHUTEABHOMY, a0CTPaKTHO-
My, a MaTeMaTHYeCKHe 3aKOHOMEPHOCTH BBICTYIIAAH KAaK BTOPHUYHBIE I10 OTHOIIIE-
HHUIO K aToMaM. ATOMEBI K€ CYUTAANUCh U MaTEePHAABHOM IPUYHUHOM Belllel, IIPUYIH-
HOM MX CYILECTBOBAaHUS, M MEPBBIMHU CYIIHOCTIMH, HEBHAMUMBIMHU IIPOCTBIM TAa-
30M, a «3pUMBbIe» AL YMOM. B ompezmeaeHHON Mepe MOXKHO CKa3aTb, YTO aTOMU3M
IIPEBOCXUTHA UIEU MaTEeMaTUIECKOIO eCTeCTBO3HAHUS.

CosnanHas [IeMOKPHUTOM KOHIENIUS MaTeMaTHKH, HasblBaeMas KoHuenyuell
MAMEMAMUUECK020 AMOMU3MA, [ard €My BO3MOXKHOCTb PELINTH IIpobAeMy IIpa-
BOMEPHOCTH TEOPETUYECKUX ITOCTPOEHHUM MaTeMaTHKH, He 00pamasich K 4yBCT-
BEHHBIM 00pasaM, Kak 3To 6b1a0 y [Iporaropa.

Bwmecte ¢ TeMm, caeayeT MMeTb B BHAY, YTO MaTeMaTHYECKHN aTOMH3M IIOs-
BHACS He KakK 0COOBIM B3rAsi/] Ha IIPHUPOLY MaTeMaTHKHU B II€AOM, a CKOpee Kak da-
CTHas BPUCTHYECKAas HIesd B OIHOH M3 ee BeTBeil — reOMeTpPHUH. OTa Haes IIpel-
BOCXHUTHAA, KaK H3BECTHO, pa3pabOTaHHBIA ITO3/HEe METOH HEeIEAMMbBIX M IIPHH-
nun KaBaabepu. C Apyro¥ CTOPOHBI, OYeHb BasKHO OTMETHUTD, YTO aTOMHUCTBI OBIAK
yOexRKIeHbl B TOM, YTO OOBEKTHBHYIO PEAABHOCTBH BIIOAHE BO3MOXKHO BBIPA3UTH C
IIOMOIIIBIO f13bIKA MaTEMAaTHKH, IIOTOMY YTO IIPOHUCXOJSIIEE B MHUPE ITOAUHHSIETCS
ee 3aKOHAM.

B pmaspHeiimmem 6AM30CTE (praocobHM M MaTeMaTHKH OOHApyKHUBaeTCd ¥
ITaaToHa 1 APHUCTOTEAS.

¥ [IaaToHa MareMaTHKa U (PHAOCODHS, TaK K€ KaK U Y INH(aropeuIes, CBsI-
3BIBAIOTCS MEXKy COOOM, Ipekae BCEro, IIOCPeACTBOM uHucAa. B auasore «[ocy-
napcTBo» [1AaTOH yTBepKOaeT, YTO CYIIHOCTH BEIM, CKPBIBAIOLIASICH 3a €€ KaxKH-
MOCTBIO, ecTb MaTeMatudeckoe. K ncrtune y I[laaToHa BeayT UMEHHO apHu(MeTHKA
U CUeT, TO €CThb HayKa O 4ucae. «JTa HayKa, — OTMedaeT [1AaTOH, — ITOAXOMUT [AS
TOTO, YTOOBI YCTAHOBUTH 3aKOH U YOEOUTh BCEX, KTO COOMpaeTcs 3aHSATH BBICOKHE
JOAXKHOCTH B TOCyAapCcTBe, 00paTUThCH K UCKYCCTBY CUETa» U IIPUATH «C IIOMOIIIBIO
CaMOTO MBIIIAEHHS K CO3EPIAHUIO IIPUPOABI YHCEA» OAS OOAETUEHHS «CaMOM ayIie
ee obpallleHHe OT CTAHOBACHUS K NCTUHHOMY OBITHIO» ..

ITAaTOH TollIeA JaAblle MHUdaropeiilieB B HCCAEIOBAHHUSIX PEAABHOTO (hU3HUIe-
CKOTO MHpa, IIOCTPOEHHOIO, C €r0 TOYKH 3PEeHHs, Ha OCHOBE MaTeMaTHIEeCKHX
uneit. OTOT UAEaABHBIM MUP U OBbIA A HETO UCTUHHOM PEeaAbHOCTHIO, K [I03HAHUIO
KOTOPOY OH CTPEMHACS C IIOMOIIBIO0 MaTeMaTuku. Maremartuka nas [1aatoHa Gbira
HE TOABKO IIOCPEIHHKOM MEXK/Ay 4yBCTBEHHBIM MHPOM M MHPOM Hae#, oHa Oblaa
TOYHBIM AHAAOTOM, HIAEAABHOM KOIIMeH peasbHOCTH, U3ydYE€HHE KOTOpPOi BIIOAHE
3aMeHsieT HaOAIO[eHNs BHELIHero Mupa. HabArofeHue CTAaHOBUTCH H3AUIIHUM B
CHAY TOTO, YTO MaTeMaTHYeCKHe HCTHHBI AyIlla dyeaoBeKa, 1o IlaaToHy, mosydaer,
«IPUIIOMHHAsH TO, YTO OHAa IIpHoOpeAsa, Korma mnpebblBasa B TOM CaMOM MHpeE
nuae#, KOTOPBIA IPEeACTaBAIeTCS €My COBEPIIEHHBIM, HCTHHHBIM MHPOM — ITOJTAHH-
HOM peasbHOCTBIO.

Heo6xoquMo, BUAMMO, OTMETUTE U €lle OAUH (DAKT, XapaKTePUIYIOHi hu-
aocoduio [IaaToHa M ero MOHUMAaHHUE POAM B Hell MaTeMaTHUKH. [IAaTOHOBCKOeE «I1e-
peceaeHue» uaedl B HEKU#l «3aHeOECHBIH», HELOCTYIIHBIM YyBCTBEHHOMY OIIBITY, a
3HAYUT U UCKaXKEHHUIO, MUP HEN3MEHHOTO, BEYHOTO, COBEPIIEHHOIO (AT MaTeMa-
THUKH — 3T0 0b0ocobaeHHEe abCTPaKTHBIX CYIIHOCTEM, (OYUINEHHBIX» OT BAWUSHUSI
OIIbITA ITOHATHH), a 3aTeM o0paTHOe IIPOEIMPOBAHHE UX HA BHEIIHHUH MUD, IIPe.-
cTaBAsieT coboil BechbMa IIPHUBAEKATEABHOE 3aHSTHE U 1A COBPEMEHHBIX MaTeMa-
THKOB (K ¢praocodoB)2.

! Inaron. Co6p. cou.B4-x T.— T. 3. — M., 1994. — C. 308.
2 Cw.: H. B. Motpommnosa. Tam xe. — C. 230-232.
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MBICAB O TOM, YTO C ITIOMOIIBIO MAaTeMATHKH BIIOAHE BO3MOXKHO H3ydeHHe (OHU-
3UYECKO! peaAbHOCTH, ITOAyYas O HEM HCTHHHOE 3HAHHE, [IPOBOAUT B CBoel hu-
aocodpuu u Apucroreab. OH coaupapeH c [IaaTOHOM B TOM, YTO B OCHOBE MHPO-
3aHUSI AEKUT HEKas MaTeMaTHdecKas Hies, HEeKHH MaTeMaTH4YeCKHUM IIAaH II0-
cTpoeHUs BHelIHero mupa. OmHAKO B IPOTHBOBeC [IAaTOHY OH CYHTAET, YTO «Ma-
TEMATHYECKHUE IIPEAMETEI BOIIPEKU YTBEPKACHUAM HEKOTOPBIX HEAB3A OTACAATH OT
4yBCTBEHHO BOCIIPHHHMAEMBIX BeEIlleH U ... OHHU He Hadasa 9THX Belei»!.

Eute omHO#M mmpobaeMoii, cOamKaroeil (PUAOCOHUI0 U MATEMATHKY, KOTOPOH
3aHUMaACs APHCTOTeAb, Oblra IpobaeMa GeckoHewyHoro. C TOYKH 3peHHs APHCTO-
TeAss GECKOHEYHOCTh — 9TO «TO, BHE YEro BCerfa €CThb 4To-HHOyam. OHa He mpem-
cTaBAseT COOOM KaKyIo-TO OIIPEIEACHHYIO CYIIHOCTB, y Hee HeT Hadasa, HO HeT U
KoHIa. BeckoHeYHOe — 3TO He cTaBlllee, HO cmaHossweecs. ViHadye roBopst, 6ecko-
HEYHOCTH JAS APHCTOTEAS MOIKET PacCMaTpPUBATBLCS AWUIIb KaK MOTEHIIMaAbHAas
OECKOHEYHOCTh; aKTyaAbHON OECKOHEYHOCTH, KaK OECKOHEYHOCTH CTaBliel, 3a-
BEPILIEHHOH, C ero TOYKH 3PEHHsI, He CYLIeCTByeT, H00 Bce, YTO MMeeT IIpefes, 3a-
BepIIIeHHEe He MOXKET CUUTATHCS OECKOHEYHBIM.

B mporiecce maAbHEMIIIETO COLUAABHOTO Pa3BUTHS B3aHMOIAECUCTBHE MEXIY
dunrocodrieit 1 MareMaTHKOM He ocaabeBaeT. B CpenHue BekKa 3TO B3aUMOIEHCT-
BHe Hanboasee SIPKO IIPOSIBASETCH B CIIOPE€ HOMHHAAHCTOB, PEAAHCTOB M KOHIIEH-
TYyaAHuCTOB 06 YHHUBEpPCaAAHULX, CyTh KOTOPOI'O B Pa3AUYHOM IIOHHMaHHHU OHTOAOTH-
YEeCKOro CTaTryca OOIIMX ITOHATHM, HCIIOAB30BAaHHE KOTOPBIX XapaKTEPHO KaK OAd
MaTeMaTHKH, TaK U aaa pusocodun. IIpencraBuTean Kaxkaoi U3 9TUX TPYIII IIO-
Pa3HOMY peIlasHr BOIIPOC O PeasbHOM CYLIECTBOBAHHH TAKOI'O Poa ITOHATHIH. Pea-
AWICTBI II0AQTaAW BIIOAHE BO3MOXKHBIM CYILECTBOBAaHHE YHHBEPCAAHN B PeasbHOM
IeHACTBUTEABHOCTH HE3aBHCHMO OT CO3HAHHS. HOMHHAAUCTBI OTCTAHUBAAH OOBEK-
THUBHYIO PEaABHOCTH AMIIb €AWHUYHOMN BEIIH, I10Aarasi, YT0 YHHUBEPCAAHS CYIIECT-
ByeT He B [eHCTBUTEABHOCTH, & AHUIIb B MBIIIACHUH Y€AOBEKa, IIPEACTaBAsIsI COOOH
obo0IIeHHe B IOHATHH CXOOHBIX B KaKHUX-AHOO IIpH3HaKax IpeaMeToB. KoHIiem-
TYaAHCTBI, COTAAIIASCh C HOMHHAAMCTAMH B TOM, YTO YHHBEPCAAUHM HE MOTYT
HMeTb CAaMOCTOSITEABHOTO PEaAbHOTO OBITHS, B OTAMYHE OT HHUX, CUHHTAAH OCHOBOH
CYILIIECTBOBAHHUS OOIIMX ITOHATHUH CXOAHBIE IIPU3HAKHU EIUHHYHBIX IIPEIMETOB.
OObenUHEHHE 9TUX CXOAHBIX IIPHU3HAKOB B MBIIIACHUU U IIPEACTABASIAO KOHIIEIT,
BBIpazkaeMblif CAOBOM.

Crop 00 YHHBEPCAAUSX MIPOIOAXKAETCS A0 cux Iop. CeroaHs oH, BO MHOTOM,
o6ycaoBAEH mpobaeMaMu S3bIKa, I/ie Ha MEPBbIM IIAAH HEPEOKO BBIABUTAIOTCS ac-
IIEKThI, CBA3aHHBIC C COL[HaALHOfI CHaArpy2K€HHOCTBIO» A3BIKOBBIX BLIpa}KeHI/IfIQ.

B MareMaTHKe 3TOT CIOp CBf3aH, IIPEKAE BCEro, ¢ IPoOAEMaMHU CYIIECTBO-
BaHHUA ee 00bEKTOB, TO HAH HHOE PellleHHe KOTOPBIX IIPEAIIoAaraeT pasAudHOe I10-
HHMaHHe U IIpeaMeTa MareMaTHKu. O uyeM yzKe ObIAO CKa3aHO BBHIIIIE.

BzaumopetictBue MaTeMaTHKH U praocodpru B CpefHre BeKa He OrPaHHYH-
BaeTcsl AHIIE ITpobaeMoit yHUBepcaauii. B cBsI3u ¢ paccykaeHusaMu o npupozae Bo-
ra OHO HaXOOWUT CBOE BBIPAXKEHHE B HCCAEOBAHUSAX CYIIHOCTH ABUKEHUS, IIPO-
6AeM KOHTHHyyMa U OECKOHEYHOCTH. XOPOIIIO N3BECTHBI IIPOTHBOIIOAOXKHBIE TOYKH
3perns OpureHa M ABTYyCTHHA II0 BOIIPOCY CYIIECTBOBAHHS aKTyaAbHOH OecKo-
HEYHOCTH.

[lepBBI#, onupasch Ha TPYObl APHUCTOTeAd, He IIPHU3HABAaA CYIIeCTBOBAHHUS
aKTyaAbHOM GeckoHewHOCTU. BTopoii B cBoeMm «['pame Boxbem» BBICTyIIAA IIPOTHUB

t Apucrorens. Cou. — T. 1. - M., 1976. - C. 367.
2 Cm. 06 a1oM, nanpumep: . C. Hapekuii. TIpoGiiema yrusepcauii u ackycens na XV Beemuprom duocoperom
konrpecce / @unocodusi © MUPOBO33pEHYECKHE POOIEMBI COBPEeMEHHOM Hayku. — M., 1981. — C. 269-298.
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TeX, KTO TOBOPHT, «OyaTO GeCKOHEeYHbIe IIPeAMeThl IIPEBRIIIAIOT 3HAHHE BoXbe» U
CYHTaA BIIOAHE BO3MOXKHBIM IIPHHSATH «CTaBIIYIO» OECKOHEYHOCTh KaK ITIOCAEIOBa-
TEABHOCTb HaTYPaAbHOTO psfa ducea. BriocaeactBum Ha cropoHe OpureHa BBICTY-
nua 1 PomMa AKBUHCKHM, KOTOPBIH IToAaraa CIIPaBEeOAWBBIM OTPHUIIAHHE APHCTOTeE-
A€M aKTyaAbHONM GECKOHEYHOCTH M CYUTAA, YTO U3 HEAEANMBIX HEBO3MOXKHO COCTa-
BHUTH HUKAKOT'0O KOHTHUHYyMa.

XVI u ocobenro XVII B. 3HAMEHYIOTCS ITOSIBAEHHEM U Pa3BUTHEM B MaTeMa-
THKe U (PHUAOCO(DHUN TaKUX HAel, BAHUSHHE KOTOPBIX HaydHad U uaocodcKasg
MBICAB OyZIET OIIyIIaTh BIIAOTH [0 CETOAHSIIHETO BpeMeHHU. [Ipexkae BCEro, 3TO OT-
HocuTcd K uaesaM [ekapra, puaocodrs KOTOPOro TECHO IEpelAeTeHa C MaTeMa-
THUKOU U €CTECTBO3HAHUEM.

BakHefimuM BbIBOZOM J[leKapTa, KOTOPBIM cTas (PyHAaMEHTAABHBIM IIPHH-
IIUTIOM BCe#l mmocaenyromeii (praoCopuH, IBASIETCH IIOAOKEHHME O TOM, YTO IT03Ha-
HHE €CTh He YTO MHOE, KaK KOHCMmpYyuposaHue C IIOMOIIBI0 MaTeMaTHYECKOIo Me-
TOIA W3 IPOCTEHIINX SAEMEHTOB, BBIAEAEMBIX Pa3yMOM, CBOEOOPA3HOIO CAOXK-
HeHIIIero MexaHu3Ma — «MalIWHbI MUpar. OTOT IIPHUHIMII II0 CYyTH [JEAa «BOMAOIIAET
KapAWHAABHBIM CIABHUT, IIPOUCIIEAIINH B (PHAOCO(HUH HOBOTO BPEMEHH B IIOHHMA-
HUM MaTepHaAbHBIX Te€A, ABUIKEHHS, BPEMEHH, IIPOCTPAHCTBA, B OCMBICACHHUH
IIPUPOABI B IIEAOM, B IIOCTPOEHHUU (PHUAOCO(CKON M BMECTE C TEM €CTECTBEHHOHA-
YYIHOH KapTHHBI MHPA U, CA€IOBATEABHO, B (PHAOCO(PCKOM 00OCHOBAaHHHU €CTECTBO-
3HaHUA U MaTeMaTHKI!.

TecHoe B3auMozeHcTBHE aHAAUTH3MAa (pruaocodpckoro Merona lekapra U aHa-
AWUTH3Ma MaTeMaTHKH ITOCAYKHAO 0a30i [Ad CO3MAaHHS MM aHAAUTHYECKOH TIeo-
MeTpPHH, asrebpau3aliiy reOMeTPHH U BBeAeHUs OYKBEHHOM CHMBOAMKH, WHBIMH
CAOBaMH, OHO CTaA0 HadaAOM pPeaAM3alliM eIHUHOU II0 MeTony mathesis universalis
B camoii MaTeMaTHuKe2. B CHAY 3TOTO, CTAHOBUTCH IIOHATHBIM, II04eMy (PHAOCO(DHIO
JlekapTa MHOTAA Ha3BbIBAIOT «MaTeMaTUYeCKOH hruaocoueii’.

Beaen 3a [IlekapToM HOBBIE MaTeMaTHYECKHE HIEH B (PUAOCOMHUIO IIPHHOCHT
U. HerotoH. Ero «MatemaTuyecKre IIPUHITUIIEI HATYPasbHOH (hHAOCOHM» HA TOA-
THe TOAbl CTAHOBATCH HE TOABKO 00pa3IloM HAy4YHOM TEOPHH, HO, IIPEXKe BCEro,
dbyHIAaMEHTAaABHOH OCHOBOM MEXaHHCTHYECKOH KapTHHBI MHPa M MEXaHHCTHYE-
CKOTO MUPOBO33PEHHS.

B cBoeit Hatypduaocodprn HBIOTOH HCXOAMA M3 UAeH OOBEKTHUBHOTO CYIIECT-
BOBAHUS MEXaHHUYECKOTO ABHUKEHHS, B KOTOPOM OH yCMaTpPHUBaA TECHYIO CBS3b C
reomeTrpueii. «'eoMeTpus, — IUCaA OH, — OCHOBBIBAETCSH Ha MEXaHUYECKOH IIPaKTH-
Ke U eCTh He 4TO HMHOe, KaK Ta YacTh OOIlell MeXaHHKH, B KOTOPOI u3raraercd U
MOKa3bIBaeTCs MCKYCCTBO TOYHOro H3MepeHUs*. Takoe NMOHMMaHNE MaTeMaTHKHU
HAaIIIAO CBO€ BBIPasK€HHE BO MHOTHX paborax HeioToHa. B wacTHOCTH, — B cO3maH-
HOHM MM TeopHH (DAIOKCHH, KOTOpasl CTajsa IPEAIIECTBEHHUIIEH MaTeMaTHYeCKOTO
aHaAHu3a.

He MeHee cHABHOE BAMSIHHE Ha pas3sBUTHE (PUAOCO(HU M MaTeMaTHKH OKas3aa
I'. Aetibuuir. Tak xe Kak u [ekapt, AeMOHHI] IIOCTaBHA CBOe# 3amadeil paspabo-
TaTh YHHUBEPCAABHBI METOZ, C IIOMOILUBIO KOTOPOI'O MOZKHO ObIAO OBI OBAQIETH
HAyKOH, TEXHHUKOH HM300pPeTEeHHs M IIPOHHUKHYTb B CYIIHOCTH €IHMHCTBA MHPO3Ja-
Hud. Ero mmesa «obmed HayKu» BO MHOIOM OIMpPaAach Ha TaKHWe IIPHUHIIUIIBI MaTe-
MaTHKH, KaK HEIIPOTUBOPEYHBOCTD, JOKA3aTEeABHOCTb U COBEPIIEHCTBO.

! Ucropus dumocodun: 3aman — Poccnst — Bocrok. Knura Bropas: ®umocodus XV-XIX B8 — M., 1996. — C. 124.
2Cwm., Hanpumep: B. H. Karaconos. Meradusundeckas maremarika XVII 8. — M., 1993. - C. 8-25.
N Cwm., manpumep: M. Kiraiin. Maremaruka. [Tonck uctunst. — M.,1988. — C. 109.
* [ur. o ki.: Co6p. Tpynos akaz. A. H. Kpsuioa. — M.~JL., 1936. — T. VII. - C. 1-2.
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[Toncku AeHOHUIIEM «YHHBEPCAABHOH XapaKTEPHUCTHUKI» U «YHHBEPCAABHOTO
A3bIKa», B KOTOPOM ObI HHUBEAUPOBAAHUCH CEMAHTHYECKHE M CHHTAKCHYECKHE He-
JOCTATKH €CTECTBEHHOTO S3bIKa M KOTOPBIH cTaa ObI «CBOEro poaa asrebpoii deao-
BEYECKOT'O MBIIIIAEHHSI, T03BOALIONIEY MMOAyYaTh U3 yKE€ H3BECTHBIX MCTUH HOBBIE
HCTHUHBI IIyTeM TOYHBIX BBIYHCACHHUM»!, IPUBEAN K CO3JAHHUIO CHMBOAHMYECKOM (Ma-
TEeMaTHU4IeCKOH) AOTHKH.

Uneu Ae#ibHuIla 00 «yHUBEPCAABHOM HMCUYHCACHUM» HAIIIAU CBOE IIPOIOAIKEHIE
B paborax [xk. Byasa, O. [le Moprana, 9. llpenepa, Y. [Mupca, I'. ®pere u gpyrux
MaTeMaTHKOB M AOTHKOB. OHHM BO MHOTOM IIEPEKAMKAIOTCS C (DHAOCO(CKOHN IIpO-
rpaMMoi AorHYecKuX no3utuBucToB (P. Kapuamn, B. Paccea u gpyrue), craBUBIINX
nepen coboii 3amady aHasu3a sI3bIKOBBIX BBIpaXKeHHUH (prAocOHU, HAYKHU U OOBI-
JEHHOTO OOIIeHNS.

XVIII B. 03HaMEHOBAACS CO3[JAaHUEM CHCTEMbI «KPUTHYeCKOoi» duaocodpunm U.
KaHTa, HalIpaBA€HHOM Ha TO, YTOOBI CHATBH C MeTAa(U3UKHU «JOTMATHIECKOE OJes-
HHE M IIOABEPrHYyTh HEOOOCHOBAHHBLIE BO33PEHHS CKEITHYECKOMY PacCMOTpe-
HHuIO»?, dusocodckue uaeu Kanra B 06AaCTH THOCEOAOTHH BO MHOIOM OITMPAAHUCH
Ha €ro IIOHMMaHHE MaTeMaTHKH H, B CBOIO OYEPEab, OKAa3bIBAAM BAWUSHHE Ha €€
pasBHUTHE.

MaremaTuka onpeneasaachk KaHTOM Kak CHCTeMa CHHTETHYEeCKHUX CYKICHUMH,
KOTOpasi BbIpaxkKaeT CTPYKTYPY AIlpPHOPHBIX (POPM UyBCTBEHHOCTH. JTa CHCTEMa
BBIBOZIOB U [I0KA3aTEABCTB [IOAKHA OBITH MHTYWTHBHO SICHOHM, 00O BCe MaTeMaTH-
4ecKHe PaCCyzKAEHUS HEIIPEMEHHO CACAYIOT 3a YHCTBIM CO3epIlaHHEM Ha OCHOBa-
HUH BCErJa OYEBHIHOTO CHUHTE3a. PallmOHaAMCTHYECKHM B3ragn KaHTa Ha marte-
MaTHKy CbITPaA 3HAYHUTEABHYIO POAb B JHCKYCCHAX O IIPHUPOAE «BOOOpazKaeMOii»
reoMeTpun AobGaueBCKOTO U APYTHX HEEBKAHUIOBBIX M€OMETPHH, [a U Bceil marTe-
MaTHKH B II€AOM.

XIX B. 3aBEPIIHACS A MATEMATHUKOB 3HAMEHATEABHBIM COOBITHEM — B 1897
r. B [lropuxe coCTOSACA MNEPBBIA MEXAYHAPOMAHBIM MaTeMaTHYECKHMH KOHIPECC,
BBICTYIIA€EHHMS U JOKAAIbl Ha KOTOPOM XapaKTEPHU30BaAW yPOBEHDL U II€PCIIEKTUBLI
pa3BuUTHg MaTeMaTHKH. C TOYKH 3PEHHUS B3aHMOCBA3H MaTeMaTHKH U (PHAOCODUH
HaM KaKeTCs MHTEPECHBIM (DparMeHT BBICTYIACHHS (PPAHIy3CKOTO MaTeMaTHKa
IMukapa (mpaBaa, Ha 3aKAIOYHUTEABHOM OaHKeTe) KOTOPBIM CKasaa caeayromiee: «M
MBI IME€EM CBOHMX MaTeMaTHKOB-(pHA0CO(OB, U IO KOHEI] BeKa, KaK U B IIPEKHUE
3TI0XH, MBI BUUM, YTO MaTeMaTHKa BOBCIO (pAHPTYyeT ¢ puaocodueii. ... ITo — Ha
6aaro meaa, HO IIPH YCAOBHH, 4YTO (praocodus Oblra BeCbMa TEPIUMON M He II0-
[aBAsiAa U300peTaTeABHOTO ayXans.

B XX B. B3amMoaeHcTBHE MaTeMaTHKU K (PHUAOCO(HH He IIpeKpallaeTrcd, a,
HAobopoT, ycuanBaeTcs. [IOATBEpKAEHUEM 3TOTO CTAA IIEPBBIH (PUAOCOPCKUHI
KoHrpecc, cocrogpimiica B 1900 r. B [Tapuzke, Ha KOTOPOM 3HAYUTEABHOE BHUMAa-
HUe OBIAO yAEA€HO METOMOAOTHYECKHUM IIpobaeMaM MaTeMaTH4eCKOH HayKH.

AHaAN3 COBpPEMEHHOIO 3Talla pPa3BUTHS IIO3HAHUS yOEQUTEABHO IIOKAa3bIBaeT,
4T0 (pruAOCO(HSA AaKTHUBHO HCIIOAB3YET MaTeMaTHYEeCKHI amnmnapaT AAS BbIIBACHHUS
U HUCCAEMOBAHUA 3aKOHOMEPHOCTEH B T€X MAM HHBIX 00AACTSX AEHCTBUTEABHOCTH,
Al aHaAU3a SI3bIKOBBIX BACHUH, IIOCTPOEHUA MOJEAECH MHUAAeKTUKH U APYTHUX (DH-
AOCO(PCKHX cHCTEM W T. II. Kpome Toro, pmaocodbl B ONPENEACHHBIX CAydadx
BIIOAHE OCO3HAHHO HMCIIOAB3YIOT KakKHe-AM0O MOCTHKEHHS MaTeMaTHIeCKOIO II0-
3HaHUA A (PUAOCO(CKOro aHaAM3a, a BO3HUKAIOIINE BHYTPU MAaTE€MaTHKH TPYA-

! Noruueckuit ciosapb JIEQOPT. — M., 1994. — C. 99-100.
2 1. Kanr. Counnennsi B 6-tu 1. — T. 2. — M.,1963. - C. 364.
3 1. 1. Crpoiix. Kpatkuii ouepk ncropuu maremarik. — C. 273
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HOCTH U IIPOOAEMBI — 1Al OCMBICACHHS OOIIMX ITpoOA€M HaydHOIo ITo3HaHusd. Ma-
TEeMaTHKa, B CBOIO O4epesb, obparaercs K (PHUAOCOHUH, KOTa A PEIIeHHs Ka-
KHUX-AH00 BHYTPEHHHX IIPOOAEM el He TOCTaeT CBOMX COOCTBEHHBIX CPECTB, KOTaa
BO3HHUKAET HEOOXOAMMOCTB BBIMNTH 3a IIPEAEAbl MaTeMaTH4YeCKOM HayKH (Hallpu-
Mep, IpobAeMbI IreHe3uca U 0O0CHOBaHHS MaTEeMaTHKH, CYLIeCTBOBAHUS MaTeMa-
THYECKHUX O6’beKTOB, TpaHull [IPUMEHECHHNA MAaTEMAaTHU4YIE€CKOI'0O 3HAHUA U BO3MOXK-
HOCTEH MeTOZOB U T. A.). A HepeaKo, pelras cyrybo MareMaTHYeCKHe 3ana4H, Ma-
TEMaTHKH HEOCO3HAHHO OIIMPAIOTCHI Ha Te€ HAW HHBIEe (PHAOCO(CKHE, MHPOBO3-
3peHYeCKHe YCTAHOBKH W IIPUHIIMIIBI, HESBHO HCIIOAB3YIOT METOIbI, pa3paboTaH-
Hble praocopUel.

KoHe4HO, COBEpILIEHHO SICHO, YTO ITOAXOAbI K PELIEHHI0 TOM HAW HHOH IIpO-
6aeMbl B (bHAOCO(DUM U MaTeMaTHKe OTAMYAIOTCH APYT OT Apyra. TeM He MeHee,
B3aMMOBAHAHHE MaTEMaATHKHU H qf)I/IAOCOdf')I/II/I U CeroaHs B OTAEABHBIX CAydYadX
BeCbMa CHABHO M IIPOAYKTHBHO, €CAH He Iad 00eux, To, 10 KpaiiHeil Mepe, [ad Ka-
KOM-TO OMHOH U3 HUX.

§3. 'yMaHHTapHBIH MOTEHIIHAA MaTEMATHKH

OpnHo#t U3 0cOOEHHOCTE COBPEMEHHOIO 3Tala Pa3BUTHS HAYKH SIBASETCH ee
rYMaHHUTAPHU3alHs, KOTopas CTasa OTBETOM Ha BO3HHUKIIYIO B XX B. HOTPeGHOCTH
B «OYEAOBEYHMBAHHUM» ITOH Cephbl AYXOBHOTO IPOM3BOACTBA. B MaTeMaTHKe II0
BIIOAHE IIOHATHBIM IIPUYMHAM 9Ta IIOTPEOHOCTH BHAYaA€ paccMaTpHBaeTcs Kak
CcBOeoOpa3Hoe IIOKYIIEHHE Ha «CBATasd CBATHIX» MATEeMaTHKH — OOBEKTHBHOCTH U
OIIPEEACHHOCTh, KaK «EPETHYECKOE» OTKAOHEHHE OT IIPHHSATHIX B Hell KaHOHOB.
H3BecTHO, 4TO «A. 'pOoTeHANK, OOHAPYKUB, YTO CTPACTh K MaTeMaTHKE YBOAUT OT
PeasbHOCTH, OTAAASd OT 3araflok YeAOBEYECKOH MYINH, BBIXOAUT W3 IPymHIsl Byp-
6axu, P. IleHpoy3, yCTAHOBUB HESLIUUCUMOCMb CO3HAHUSL, TOBOPUT O HEOOXOMH-
MOCTH HOBO# (pusukm», a P. XupIn HacTamBaeT Ha BKAIOYEHHH MATE€MATHKH B Iy-
MaHHUTAPHYIO KyABTYpy»!.

CeronHsa HOTPeGHOCTH «OYEAOBEYHMBAHHSI» MATEMAaTHKH HE BBI3BIBAET SIPOCT-
HOTO OTTOPKEHHHA. B caMolf MaTeMaTHKe yKe JOCTaTOYHO JAaBHO BMECTE C Hiea-
AaMHU OIIPENEACHHOCTH U IIOAHOTBI COCYIIIECTBYET HUAEaA LIEAOCTHOCTH, SBASIOIIUH-
csl B OIIPEIEACHHON Mepe OIIIOHEHTOM [BYX IIEPBBIX. B MaTeMaTHKe BO3HHUKAU Ta-
KHE€ TEOPHH, KaK HeCTaHAAPTHBIHA aHaAM3, TEOPHsS HEYETKHX MHOXKECTB, Pa3AWd-
Hble BapHaHTbl MHOTO3HAYHBIX H I1apPaHEIIPOTHBOPEYUBBIX AOTHK. MaTeMaTHKH
BCe yalle o0CyKIaroT IpobaeMy ee IPUOOIIEHUS K MSeKUM HAYKAM, B KOTOPOM
«3a ['epKyAeCOBBIMH CTOAOAMH KECTKHX KaHOHOB» UM BHIUTCH «3aMaH4YHUBas Iep-
cnekTuBa»?. Ha moBecTKy AHA cTaBUTCH BOIIpoC «Bo3MOXKHA AW T'yMaHUTapPHU3AIIHS
MaTeMaTHKH 3 1 5T0 y?Ke HMKOTO U3 MaTeMaTHKOB HE ITyTaeT.

OnHMM U3 BapHUaHTOB «IIPHOOIIEHHS MaTeMaTHKH K MATKHM HayKaMm», K KO-
TOPBIM Hallle BCETO OTHOCHAT I'yMaHHUTapHbIe HAYKH, 10 MHEHHUIO HEKOTOPBIX HCCAE-
noBaTesei, siBAgeTcs pa3paboTka Huaedl acCHMITOTHYECKOM MaTeMaTHKH. B Hel
€CThb BCE, YTO HEOOXOAHUMO; «MATKOCTB, THOKOCTE, OTKPBITOCTD. Y1 KOHTpOAHpyeMas
OIlEHKA TOYHOCTH»?.

! P. I'. Bapanres. ®u1ocodckuii aCeKT aCHMITOTHUECKOH MaTeMaTKu // DHIOCOGHS MATEMATHKH: aKTyalbHbIE IIPO-
Griembl. Marepuaisl MexayHapo/JHO# Hay4dHO#t koHpepenuun 15-16 monst 2007. — M., 2007. - C. 13.

2p.T. bapanues. ®unocodckuii acnekT acHMITOTHIeCKOH MateMaTnky // duiocodus MaTeMaTHKH: aKTyaIbHBIE PO-
Griembl. Marepuaisl MexayHapo/HOM Hay4dHO# koH(epenuun 15-16 monst 2007. — M., 2007. - C. 14.

3 Cm.: M. . TTanos. Bo3moskua ji rymManuTapusanus MatemMatuki // Jlnanektuxa yH1aMeHTalbHOTo H PHKIAHO-
ro.— M., 1989. - C. 74-84; A. C. Ctporanos, C. I'. IllexoBijoB. Matemarnka kak rymaHutapHas Hayka. — MI'Y, 2002.
‘P.T. Bbapannues. Tawm xe.
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Kaaccuyeckass MaTeMaTHKa IIPH 9TOM He oTOpachIBaeTcss BOBCE, OHA OCTAET-
Csl 3TAaAOHOM CTPOTOCTH, TOYHOCTH, HEIIPOTHBOPEYUBOCTH, OIIPEAEACHHOCTH H
IIOAHOTBI. BMecTe ¢ TeM, CerofmHs COBEPILIEHHO OYEBHIHO, YTO IIPEAEABHBIE MaTe-
MaTH4YecKHe abCTPaKIMM KAACCHYEeCKOM MaTeMaTHKH, TPeOyIolue OgHO3HAYHO-
CTH, YBOAAT YEAOBEKa M3 MHpa PeasbHOro B HCKYCCTBEHHBIE MHpBI, Bce Goaee u
foaee OTHaAsIs €ro OT IIPUPOMALI, OOIIIECTBA H CAMOTr0 YeAOBeEKa.

Jast Toro 4TOOBI MaTeMaTHKa Oblra OAMIKE K peaAbHOH KH3HH, KOTOpas Xa-
PaKTEPU3YEeTCH C IMO3UILHH CHHEPreTHUKH AMHAMHUYHOCTBIO, HEAMHEHHOCTBIO, Helle-
TEePMHUHHUPOBAHHOCTBIO, YTOOBI OHA BIIMCHIBAAACH B OOIIMH ITPOIECC TyMaHHUTaAPHU-
3allMM HayKH, 10 MHEHHIO HEKOTOPBIX MCCAELOBaTEAEH, HEOOXOAUM IIepPeXo/ K HO-
BoH mapanurme, OyHIAMEHTOM KOTOPOM M Moraa Obl CTaTh aCUMIITOTHYECKas Ma-
TeMaTHukal.

EcTp elle oguH, He MeHee, a, MOXKeET ObITb, Haxke O6oaee BaxKHBIH aCIIEKT Ty-
MaHHUTapHU3aluud MareMaTHKu. OH CBa3aH C BAMSHHEM Ha Hee TyMaHHUTapHOTO
3HaHHUS, B KOTOPOM HCIIOAB3YIOTCH MaTeMaTHYeCKHe MeTonabl. Tak, Hampumep,
B3aHMMOJEHCTBHE AMHI'BUCTHKHA U MaTE€MaTHKH IPUBEAO B PE3yAbTATE K BOZHUKHO-
BEHHIO MaTeMaTH4eCKOH AMHIBHUCTHKH. Ho ecam MaremarwdecKass ANHIBHUCTHKA
3aHUMaeTCd YaCTOTHBIM aHaAM30M 3HAKOBBIX CHCTEM (CTATHCTHUYECKAs AWHIBHC-
THKa), IIOCTPOEHUEM MOJeAeil TEKCTOB OOBIIEHHOTO sI3bIKa (CTPYKTYpPHAasl AWHI'BHC-
THKA) U APYTHUMH IIpobseMaMu (pOpMaAsU3alUU AMHIBHCTHKH, OCTaBasCh 2YMAHU-
mapHoU HAYKOH, TO «TeOpHsl GECKOHTEKCTHBIX (KOHTEKCTHO-CBOOOMHBIX) I3bIKOB»2,
KOTOpas IBITAEeTCS CTPOUTh Pa3AUYHBIE TI'DAMMATHUKH (DOPMAaABHBIX SA3BIKOB, SIBAS-
€TCS YUCMO Mamemamuueckoll UCIUNIANHON. OHAKO 3Ta MaTeMaTHdecKas IHC-
LIUIIAWHA pa3pabaTbiBaeT Cyrydo AMHIBUCTHYECKHE IIPOOAEMBI. OTO U €CTb CAEICT-
BHE B3aHUMOJEHCTBHUS AMHIBHCTHUKH U MaTEMaTHKH, CAEICTBHE T'yMaHHTaPU3AIIUHU
MaTeMaTHKH. [JaHHBIM IIpUMep, IBASIETCS AWUIIbL OMHHUM M3 MHOTOYHCAEHHOIO psaa
TAKOTO poja CHUTyalldi, B KOTOPBIX HAXOMAUT CBOE BbIPazKE€HHUs CBoeobOpasHas
«aupdy3us», B3aUMOIPOHUKHOBEHHE TYMAaHHTAPHOTO M MAaTEMaTHYE€CKOro 3Ha-
HUS.

PaccmarpuBasg MaTeMaTHKy B COIIMOKYABTYPHOM KOHTEKCTE, IO yTAOM 3pe-
HHUS TaK Ha3bIBa€MOM aHTPOIIOAOTHYECKOH ITapajurMbl, HEAb3s HE OTMETHTbh, UTO
OHa, KaK M Alobasl Apyras CHCTeMa 3HaHWi, a IIupe — Ajobass 06AacTh AYyXOBHOTO
IIPOM3BOCTBA BOOOIIE, IIPeACTaBASIEeT CO00 npodykm desimesnbHOCMU YeAOBEKa.
VIMeHHO IT03TOMYy COBpeMeHHas puaocodus HAyKu obpaliiaeT ocoboe BHHUMAaHUE
Ha CyOBEKTa, IIPOU3BOALAIIETO M BOCIIPOM3BOMISIIIETO 3TOT IPOAYKT — HA MaTeMa-
THKa U COOOIIECTBO MaTeMaTHKOBS.

Aro6oit MaTemMaTUK paboTaeT B paMKax BIIOAHE OIPEAEACHHOMN KyAbTypbl. OH
caM IIOCTOSTHHO HaxXOAMUTCS B paMKaxX TOM HMAW MHOM KyABTYpBI. IIOrpy>KeHHbIH B
Hee, BIIMTABIINH B cebd ee AyX, OH, TaK HAM MHa4Ye, OCO3HAHHO AW HEOCO3HaHHO,
IIPOAYLIUPYET 3TOT AyX B CBOEM TBOpdYecTBe. BMecTe ¢ TeM, U caM MaTeMaTHK, KakK
U AIOOOM ApPYTo# y4eHBIH, OKa3bIBAaeT 3HAYHUTEABHOE BAMSHHE Ha (POPMHPOBAHHE
CTHASI MBIIIIACHUS 3II0XH, HA KYABTYPY B IIeAOM. MBI y2Ke OTMe4YaAu TOT (PakT, YTO
MHOTHE BBIAAIOIIHUECH MBICAUTEAN ITPOIIIAOTO 6I)IAI/I HE€ TOABKO MaT€éMaTHKaMH, HO U
draocopamu, a HEKOTOPBIE M3 HUX KPOME MaTeMaTHKU BHECAU 3aMETHBIH BKAA B

! Cm.: U B. Anzipuanos, P. I'. Bapanues, JI. M. MaHneBud. AcUMITOTHYECKasi MaTeMaTHKa U cuHepreTuka. — M., 2004,
2 Cwm.,manpumep: C. [nusbypr. MaTemaTHaecKas TeOpHs KOHTEKCTHO-CBOGOIHBIX A3bIKOB. — M., 1970.
3 Cm. 06 910M, Hanpumep: B. A. Illarousnkos. Tpu napagurMst B ¢utocoduu Matemaruii // ®uocodus MaTeMaTH-
KH: aKTyasibHbIe npobiembl. Martepuaisl MexayHapoHO HayuHo# koHpepenun 15-16 uons 2007. — M., 2007. - C.
91-93.
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€CTeCTBO3HaHNEe, TYMaHUTapHbIe HAYKW M MCKYCCTBO. OTa CHUTyalus XapaKTepHa
U JASI CETOHSIIITHETO BPEMEHH .

MaremaTHK, cO30aTeAb «BooOpakaeMoii aoruku» H. A. BacuabeB ObIA U3BECT-
HBIM II09TOM. Brimaroutmiica MmbicauTesab XX B. I1. A. daopeHCKUil ObIA HE TOABKO
PEAUTHO3HBIM (PHAOCO(POM M MATEMATHKOM, HO M CIEIIUAANCTOM B 00AACTH 3A€K-
TPOTEXHUKH M HCTOPHH HCKyccTBa. . Bpaysp — MaTeMaTHK U AOTHK — CEPBE3HO
3aHHUMaACs ITpobaeMaMHu My3bIKH, AUTEPATypPhbl ¥ UCTOPHH HCKyccTBa. H. Bunep —
MaTeMaTHK, TBOPell KHOEePHETUKH — U3BECTEH He TOABKO KaK aBTOP ABYX aBTOOHO-
rpaduYecKUX KHHUT, HO U poMaHa «Mckycureab». OguH u3 coszmateaeil «Principia
mathematica» A. H. YaiiTxen Bcepbe3 paccyxkpaeT o maTeMmatuke u [lobpe?. Pas-
paboTYMK KOHCTPYKTHBHOHM MaTeMaTHKH A. A. MapKoB XOpOIIIO M3BECTEH U Kak
nucareab, Marematuk U. P. [lladpapeBud — KakK HCCAEIOBATEAb MY3bIKAABHOTO
TBopyecrBa /. [llocrakoBuya. A IMpuU3HaAHHBIE AHAEPbl MOCKOBCKOM MaTeMaTude-
ckoit mKoab! [. . EropoB u H. H. Ay3uH aBAGIOT HAM IIPHUMEP TOTO COI03a (PHAO-
codpur U MaTeMaTHKH, KOTOPBIH, 1o MHeHHIO A. d. AoceBa, «Tak 4acT B HHTYH-
THUBHBIX TAyOMHAX y HaCTOSIIMX (PHUAOCO(OB U MATEMaTHKOB M KOTOPBIH Tak pe-
JIOK Y T€X, KOMY CYZKZI€HO IIOBTOPSITh U PACIPOCTPAHATE (PHAOCO(PCKHE U MaTeMa-
THYECKHE UEH, HO He CO34aBaTh UX BIIEPBbIE»S.

CIHCOK, HECOMHEHHO, MOXKET OBITh IIPOJOAXKEH, HO U 6e3 3TOro JOCTaTOYHO
SCHO, YTO TyMaHHUTapHAas COCTaBAdIONIad B AEITEABHOCTH MaTeMaTHKa HMeeT
BeChbMa CYIIECTBEHHOE 3HA4YEHHE U JAd CaMOM MaTeMaTHKH, U AT KyABTYpPHI B Iie-
AOM.

B ncropum deaoBedecTBa €CTh Macca IPHUMEPOB M IIPOTHBOIIOAOXKHOIO Xa-
pakTepa, Koraa I'yMaHUTapHH, B OIPEIEACHHOM CMBICAE, CTAHOBHUANCH MaTeMaTH-
kamMu. Oco3HaHHE HEOOXOAVMMOCTH IIPHUMEHEHHs MaTeMaTHYecKOro armapara B
CBOEM OTpacAM HAM OarKe CIIEIIHAaAbHBIX HCCACHOBAaHHUM B 00AAaCTH MaTeMaTHUKH
OBIAO BBI3BAHO PA3AMYHBIMHU MOOYAUTEABHBIMU IPUYHMHAMHU, He OyIeM OCTaHAaABAH-
BaThCd Ha UX XapakTepe.

Boaee BaxKHBIM fBAseTCA caM (PaKT OCO3HAHUA HEOOXOAUMOCTH OOpalleHHs K
MaTeMaTHKe B HEMaTeMaTHYEeCKOH NEeSTEABHOCTH M YCIEIIHOEe IIPOHUKHOBEHHE B
rAYOMHBI MaTEMaTHYECKOr0 TBOPYECTBA.

Brimre 66100 mmokaszaHo (ra. V, §1) Kak «CAMBAIOTCS» XYAOKHUK H MaTeMaTUK B
paborax M. Ocxepa, A. T. Pomenko u Ae Kopbro3be, AuTepaTrop U MaTeMaTHK — B
TBOPYECTBE PYCCKHUX IIHCATEAEH-CHMBOAHUCTOB, I3bIKOBEJ U MaTeMaTHK — B HCCAE-
JOBAHUSX II0 CTPYKTYPHOI AMHTBUCTHKE.

K mpuBeneHHBIM IIPpUMeEpPaM MOXKHO H00aBUTH U APYTHE.

K TakoBBIM OTHOCATCH:

— omgHa u3 pabor poccuiickoro stHorpadga B. I'. Boropaza (Tana), B KoTOpOit
OH HccAeayeT MUMBI, CKa3KH U ACTEHABI apXamdeCKuX IaeMeH*. B Hell oH BbICKa-
3pIBa€T MHEHHE O TOM, YTO B IIPEACTABACHHUSX 3THX IIAEMEH O IIPOCTPAHCTBE U

1 Cwm. 06 310oM moapoGHee: M. 1. TTanos. 'yMaHHTapH3alis MATEMATHKH — TEHACHIS pasBuTHs Hayku XX B.: (Mox-
HO JIM CYMTATh MATEMATHKY CIUIABOM KyJIbTYpbl, hunocodun, penuruu?) // O6mecrsennsie Haykun B CCCP. Pedepa-
TuBHBIN KypHal. Cepus 3. dunocodpus. — Ne 6, 1991, — C. 21-30. On xe. BozmoxHa i1 ryMaHUTapH3alMs MATEMaTH-
ki // Jlnanextnka GpyHIaMeHTaIbHOTO U IpUKIaaHoro. — M., 1989. — C. 74-84.

2 A. H. Yaiirxex Matemarnka n n06po // A. H. Yaiitxea. Us6panusie paGotsl o pusocopun. — M., 1990.

3 A. ®. Jloces. [inanextuueckne ocHoBbl Matematiki / A. @, Jloces. Xaoc u cTpyktypa. — M., 1997. — C. 426.

* B. I. Boropas. Ditsmrreiin i pemuras. [Ir. 1923.
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CTPYKTYpPE MHpa B LIEAOM «IIPHAOXKHMA, CKOpee HEEBKAHOBA, Y€M €BKAHI0BA I'eo-
MeTpus»!;

— paboThI COBpeMeHHOro TeopeTruka My3bIku . Kyba, KOTOpbIi, onupasice Ha
HUEI0 CYeTa, IMPEJAOKHA «MaTeMaTU3UPOBAaHHOE OIIPEAEACHHE PUTMa U pasMepa:
«PUT™M ecTp MaTeMaTHdecKas KBHHTICCEHIHS YCABIIIAHHON MEAOJUH BO BPEMEH-
HOM paspese. Pazmep — 3To YaAeHEHHE BPEMEHU B MBIIIACHHUH ...»2%;

— KAaCcCHUYecKas TeopHs TapMOHHH, IZie «II0Ka3bIBaeTcda o0pasoBaHHeE 3BYKO-
PAO0OB Pa3AUYHBIX THIIOB, TOABKO HCXOJAd M3 OINPEAEACHHBIX MaTeMaTHYECKHX 3a-
KOHOMEPHOCTEH, IPUMEPOM YEMY MOZKET OBITh 00pa3oBaHME My3bIKAABHBIX CTPOEB
MMudaropom, Juagumowm, 1. C. Baxom»3;

— TBOPYECTBO POAOHAYAABHHKOB «MaTeMaThdeckoi» My3bIku (A. IllenGepr,
A. Bepr, A. BebGepH u apyrue), KOTOpBIE IIPH CO3AAHUH CBOUX IIPOU3BEAEHUI OIIH-
PaAuCh Ha BIIOAHE «OIIPEAECACHHBIEC IIPUHIIUIIBI IIOCTPOCHHA I[BeHa[LHaTHTOHOBOﬁ
CepHH 3BYKOB II0 3aKOHAM KOMOWHATOPHUKH».

KoHeuHO 3Ke, 3/[4eCh HEBO3MOXKHO OCTaBUTH 0e3 BHUMAaHHUS (PHUAOCOPCKO-
MaTeMaTH4YeCKHe U AOTUYecKUe uccaenoBanus A. @. AoceBa, KOTOPBIM Goaee BCero
HM3BECTEH KaK aBTOP BOCBMHUTOMHOMU «McTopum aHTHYHOM 3CTeTHKH». B cBOHX pa-
b6orax «/InaseKTHYeCKHe OCHOBBI MaTeMaTHKM», «MaTeMaTHKa U AuaseKTHKa», «O
MeToZle OECKOHEYHO-MaAbIX B AOTHKe» U «HeKoTophle dA€MeHTapHBIE DPa3MBIIIAE-
HHS K BOIIPOCY O AOTHYECKHX OCHOBAX MCUHCAEHHS OECKOHEYHO-MAaAbIX»S, OILyOAH-
KOBaHHBIX, K COXKaACHHUIO, AHIIBL IIOCAE CMEPTH aBTopa, A. ®. AoceB gBAgIET HaM
BEAHKOAETHeIne o6pasibl (hHAOCO(CKOr0 IIPOHUKHOBEHHS B MaTeMaTHYeCKHH
MaTepHaA.

O4eBHAHO, YTO B UCTOPHH KyABTYPBI P/ TAKOTO POJa IIPHMEPOB HE SIBASIETCS
orpaHU4eHHbIM. O4YeBUIHO TAK¥Ke, UTO BCE 3THU IPHUMEDPHI HE SIBAFIOTCS CAydalHO-
cThi0. Bce OHM CBHAETEABCTBYIOT O TOM, YTO MaTeMaTHKa, Oyaydu (peHOMEHOM
KyABTYPbI, HEOOXOAUMBIM 00pa3oM CBsf3aHa C APYTHMH €€ COCTABASIOIIMMH: eCTe-
CTBEHHBIMH M COIIMOTYMAHHTAPHBIMH HayKaMmH, cpuaocodueii, peaurueii u Mudo-
AOTHEN, AUTEePaTypod M H300pa3HTEABHBIM HCKYyCCTBOM, MY3BIKOH M apXHUTEKTY-
poii... YTo oHa He OTAeA€HAa OT HUX HEIIPEOJOAUMOH IpoIacThio. YTO OHa B3aUMO-
OENUCTBYET C 9THMHU COCTABASIIOIIMMM KyABTYPBI, IIPUBHOCA B KaXKAyI0 U3 HUX Ma-
TeMaTH4eCcKoe, U pruobperas OT KayKI0H U3 HUX YTO-TO CBOE.

CeromHs poAb YEAOBEKa, ANYHOCTH, a He abCTPaKTHOrO ITO3HAIOILIETO CYyOBeK-
Ta, BO BCEX 00AACTAX AEATEABHOCTH HEH3MEPHMO Bo3pacrtaeT. Ha mepBeIfi maaH
BBIXOAAT 9TUYECKHE, HDABCTBEHHBIE IPOOAEMBI, IIPOOAEMBI COOTHOIIIEHHUS CBOOOIbI
TBOpYECTBa M OTBETCTBEHHOCTH Y4YE€HOTO 3a BCE, YTO OH JAeraeT. B cBasu ¢ atum
CYILIECTBEHHO 00OCTpseTCS U IpobaeMa TyMaHHUTAPHU3allMH HAyKH, B TOM UHCAE H
MaTeMaTHKH.

BMmecrte ¢ TeMm, B IOCAEIHHE TOAbI YCHAHUBAETCS M POABL CaMOM MaTeMaTHKH
KaK CpeACTBa TyMaHHM3allUM M COIHaAM3alluu obpaszoBaHus. MaTeMaTHKa Kak
IIpeaMeT U3y4YeHHUsd B CPeIHEH M BBICIIEH IIKOoAe Bee OOABbIIIEe pacCMaTpHUBaeTCd He
CTOABKO KaK €CTeCTBEHHOHAayYHasl, CKOABKO KaK I'yMaHUTapHas (0OIIeKyAbTypHasi)

1 O. M. Cenpix. «BIu3KO JIH, AAIEKO JIH ...»: 0 TEOMETPUYECKOM CMBICIIC MApIIPYTOB CKA3KH U JIUTEPATYPHBIX XOXKIe-
Huil // ®unocodust MaTeMaTHKK: akTyanbHble Ipo6aeMbl. Marepuansl MexyHapoaHoii Hay4Hoii kondepeniun 15-16
ntonst 2007. — M., U3-Bo Casun C. A., 2007. — C. 220.
2K. C. ILlapos. My3bIka, MATeMATHKA, JIOTHKA: OT IPOTHBOCTOSHIS K eHHCTBY? // DHI0CO(HS MATEMATHKI: aKTyallb-
HbIe pobieMbl. Martepraiasl MexayHapo/HOH HayuHOit koH(epenuun 15-16 uons 2007. — M., U3-Bo Casun C. A.,
2007. - C. 231.
3K. C. Illapos. Tam xe.
* Tam xe.
®Cwm.: A. ®. Jloces. Xaoc u cTpyktypa. — M., 1997.
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[ucIunanHal. Bo MHOrOM 3TO OOBSCHSAETCS TeM, YTO PEaAbHBIH pe3yAbTaT Mare-
MaTHYEeCKOro 00pa3oBaHUs IIPH OIPENEACHHOM €ro HAIIPaBA€HHOCTH IIPOSIBASIETCS
B IIOBBIIIEHUH IPOAYKTHBHOCTH MBIIIAEHHSA U KA4E€CTBA apryMeHTAllMH, Pa3BUTHH
YMCTBEHHBIX CIIOCOOHOCTEH U IIPEAMETHOH PedH.

U mas Toro, 4ToObl MaTeMaTHYeCKasl HayKa He IIPEeBPaTHAACh IAT MaTeMaTH-
Ka B CIIOPT MAM KBa3WPEAUTHIO?, a cTasa AAS HEro IyMaHUTApHOH, «0YeAOBEYEH-
HOI» MOWCIIUIIAMHOM, B IIOATOTOBKE MATEMATHKOB, OCOOEHHO — MaTeMAaTHKOB-
IIe/IaTOroB, II0 MHEHHIO MHOIHX Y4Y€HBIX M (PHAOCO(OB, HEOOXOAMMO BHEAPEHHE
06513aTeABHO IT'YMaHUTAPHON COCTaBASIOIEH, B KOTOPOi HAIIIAOCE GBI MECTO U JIAS
HU3y4YeHUsI IePCOHU(PUIINPOBAHHON HCTOPUM MaTeMaTHUKH. Takoil MCTOpHH, B KO-
TOpPO# CyOBEKT MATeMaTHYECKOTO ITO3HAHHS — MaTEeMaTHK — IIpeAcTaBas Obl Kak
AWYHOCTB, 00A@IaloIIas He TOABKO Pa3yMOM, HO H cTpacTaMiu. Kak deAoBeK, IpH-
HaJAEXKaIlWi, a 3HAYUT U MNOAYMHEHHEBIM, BIIOAHE OIIPENEAEHHOM KYABTYDE, CBSI-
3aHHBIN €€ IyTaMH, U CTPEMSIINUNCA pa3opBaTh HX, IIPOPBATECA K HOBOMY, IIPO-
HUKHYTBH B HHYIO Al HETO KyABTYPY IOHATH €€ U OBAQETh €I0.

3arAO4YEeHHE

Ha coBpeMeHHOM 53Tare OOIIECTBEHHOTO Pas3sBHUTHs, KOTAa, 110 MHEHUIO MHO-
IMUX YYEHBIX U (PHAOCO(MOB, YEAOBEYECTBO OIHOI HOrOI y»Ke CTOHUT B «OOIIECTBE
3HaQHUs», B KOTOPOM He MH(popMaIys, a UMEHHO 3HAHUE CTAHOBHUTCS BasKHeHIIIeH
LIEHHOCTBIO, C OYEBHHOCTBIO IIPOABAAETCA U POAb TAKHX €T0 OTPacAet Kak Hayka
u dusococua. BakHeiiliee MECTO B CHCTEME TEOPETHYECKOIO 3HAHMSA, B €ro
MIPaKTHYECKHUX MPHAOXKEHUIX 3aHHMAaeT MaTeMaThka. VIMeHHo mareMaTHKa, Gaa-
rofilapsl «yHUBEPCAABHOCTH» CBOMX aOCTPaKTHBIX OOBEKTOB MU «TOYHBIX» KOAHMYECT-
BEHHBIX METOJIOB, BOOPYKaeT HAyKy U IIPaAKTHUKy BecbMa 3(P(MEKTUBHBIM HHCTPY-
MEHTOM, IIO3BOASIIOIIMM peIIaTh BeCbMa pa3HOXapaKTepPHbIE IIPOOAEMbI, BO3HH-
KalolllFe B IIPOIecce IIPOABHKEHUs obIecTBa BIepen. MaremaTusamnus M, IpexK-
ie BCETO, HCIIOAB30BaHHE g3bIKa MaTeMaTHKH, MaTeMaTH4eCKOTO MOAEAMPOBAHUSA
1 KOMITBIOTEPHBIX TEXHOAOTHM, MO3BOASIET CETOAHA TOBOPHUTH O «Pa3MbIBAHUM» JI€-
MapKallMOHHBIX AMHHN MEXKIY €CTECTBEHHOHAYYHBIM, TYMaHHUTAPHBIM M COLHAABL-
HbIM 3HaHHeMS®. 160 a9 MaTeMaTHKH IOHCTHHE He CYIIECTBYET I'DaHHIL €€ IIPH-
MeHeHud. [Tndaropeiickas maes IMo3HaHUS MHpPA C IIOMOIIBIO YHCEA BHOBbL CTaHO-
BUTCHA aKTyaAbHOH.

OnHako MaTeMaTHKa KaK HayKa JaseKo He COBepllIeHHa. B ee :xuBoM «opra-
HH3Me» [0 CHX IIOP CYILIECTBYET MHOTO HEPEILIEHHbIX IIPo0AeM KaK COOCTBEHHO Ma-
TEMATHUYECKOT0, TaK M (PHAOCO(CKOTO U METOJOAOTHYECKOTO XapakTrepa. Praoco-
&bl ¥ METOJOAOTH HAyKH, 3aHHMMAIOIIMeCcs HU3ydeHHEM MaTeMaTH4eCKOTO 3HAHUS,
M CaMH MaTEMaTHKH BBICKA3bIBAIOT MHOTJA ITOASPHBIE TOYKH 3PEHHS II0 ITOBOMY
IIOHUMAaHUS IIpe/IMeTa MaTeMaTHKH U €€ OTHOLIEHHS K OOBEeKTHBHOM IeHCTBH-
TEABHOCTH, €IMHCTBa €€ Pa3AMYHBIX obaacred. HeT ceromHsa emuHoOM mO3UIUU B
OTHOILIIEHUH JOBEPHA K MaTeMaTHIeCKOMY JOKa3aTEALCTBY, B OIIEHKE HaJEKHOCTH
U «YHUBEPCAABHOCTH» APYTHUX METOMOB 3TOM HayKu. HekoTopele M3 3THX mpobaem
PEACTAaBACHEI B 9TOM KHUTE.

Y A. C. Crporanos, C. I. llexoBros. MaremaTnka kak ryMaHHTapHas Hayka. — M., 2002.
2 CM.: 3aKOHOMEPHOCTH 1 COBPEMEHHbIE TEH/IEHITNH PA3BUTHS MaTeMaTHKu. Matepuasisl Bceco3HOro CHMIIO3HYMA. —
O6HuHck. 1987.

3 Cwm., HanpuMep: MaTeMaTH3aIHs COBPEMEHHOI HayKH: MPEMTOCKITKH, IPOGIEMBI, EpCTeKTHBEL. — M., 1986.

100



OCHOBHOH 3aga4deidl KHUTHU OBbIAO II0Kas3aTh, YTO MaTEMaATHKa — BECbMa CAOXK-

Hasd, OTKpbITasd Pa3BHBAIOLIASCS CHCTeMa TEOPETUYECKOro 3HaHHWs, B KOTOPOil B
TOM MAM MHOH CTEIEHH OTPAazKaeTCs IIPOIEeCC Pa3BUTHS YEAOBEYECKOH MbICcAU, 60-
raTCTBO AYXOBHOH KyABTYpBI. UYTO praocodrs MaTeMaTHKH MOKET ObITh HAHAYY-
LM CIIOCOOOM PaCKpbIBAET HEOPAUHAPHOCTh MAaTeMaTHKH M KaK CHUCTEMBI Hayd-
HOTrO 3HaHHHA, U KakK 0coboro heHoMeHa KyABTYpPHl. YTO HET M HEe MOXKET OBITb
«eIMHCTBEHHO BEPHOTIO» B3TASI/Ia HA HAyYHOE 3HAHHE B IIPHHIIUIIE.
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