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[Touemy ¢ moMoNIBI0 MaTEMAaTHYECKUX TEOPHH yAAaeTCs aJIeKBaTHO OMICHIBATh (PU3NYECKYIO
peanbHOCTE? Kak paunoHaNIbHO OOBSICHUTH “HEMOCTHXXUMYIO S((QEKTUBHOCTE MareMaTHKU B
(U3MKe U APYTUX ECTECTBEHHBIX Haykax? B mepBoii yacTi qaHHOI paboTHI IIpeAIaraeTcst OTBET
Ha 3TOT BOIIPOC B KOHTEKCTE KIACCHYECKON (U3NKU M MareMaTtukd. Beren 3a [min0epTomM MeI
pa3InyacM peanbHYI U HJICANbHYI0 CEMaHTHKY CHHTAaKCHYECKUX ONEepaluii B MaTeMaTUKe W
NOKa3bIBaeM, KaKUM 00pa3oM M30BITOYHOCTh MATEMAaTHYECKOTO CHHTAKCUCA TT03BOJIAET JIOTION-
HUTh peaJIbHyI0 CEMaHTUKy HjeanbHOU. [lanee Ha ocHOBaHMHU aHanu3a acTpoHomuu Kerepa
MBI BBOJIMIM ITOHATHE PEATUCTHYECCKON (PU3NUECKOM TEOPHHU U OKA3BIBAEM, UTO “HETIOCTHKUMAs
3¢ PEKTUBHOCTD MaTEMaTHKH~ B TAKOTO POJIa TEOPHAX COCTOUT B BO3MOXKHOCTH (HE rapaHTHPO-
BaHHOU ampHoOpH, HO YacTO Pean3yeMOi B SKCIICPUMEHTE) YaCTHYHON 3aMEHBI CTaHAapTHOM
HJIeaJIbHOW CEMaHTHKW MaTEMaTHYEeCKOTr0 CHHTAKCHCa MOAXOASAIIEH pealbHOW CEMaHTUKOM.

Why mathematics can adequately describe the physical reality? How one can rationally
explain the “unreasonable effectiveness” of mathematics in physics and other natural sciences?
In the first part of this work we propose an answer to this question within the context of
Classical physics and mathematics. Following Hilbert we distinguish between the real and
the ideal semantics of syntactic operations in mathematics and show how the excessiveness
of mathematical syntax allows one to complement the real semantics with the ideal one. Then
on the basis of our analysis of Kepler’s astronomy we introduce the notion of realistic physical
theory and show that the “unreasonable effectiveness of mathematics™ in such theories amounts
to the possibility (not granted a priori but often realized in experiments) to replace a part of the
standard ideal semantics of mathematical syntax with an appropriate real semantics.
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Ilpoonema Buznepa 6 ucmopuueckoii nepcnekmuege

o cepenunbl XIX B. Bce OCHOBHBIE MaTeMaTHUECKUE ITOHATHS — MIPEXKJIE BCETO, IIOHATHE
YHCIIa U OHSTHE T€OMETPHUECKOH BETMYMHBI — UMEJN OYEBHIHBIE U OJHO3HAYHBIE (PU3UUESCKHE
MHTEPIIPETAlly U BCETJa MBICIMINCH BMECTE C 3TUMH MHTEPIPETALUIMHU. JTO TO3BOJISIIO, B
YaCTHOCTH, CUATATh TEOMETPHUIO HAyKOH 0 (PU3MUECKOM npocTpaHcTBe. FiMeHHO Takas “ectect-
BeHHas” (pu3nUecKast MHTEPIPETAIUsl OCHOBHBIX MaTeMaTHYeCKUX MOHATHH cTaja OCHOBOW Ma-
temaTnueckoit ¢puzuku [anmnnes u Hetotona. Curyanms cynecTBeHHO M3MEHIIIAch, KOT/ia B Ma-
TEeMaTHYEeCKOM COOOIECTBE MOTyYMIIa IPU3HAHNE HEEBKIIM0BA TEOMETPHS U UAES O TOM, YTO
HapsiAy ¢ eBKIMIOBBIM IIPOCTPAHCTBOM CYIIECTBYET (B aOCTPAKTHOM MaTeMaTHUECKOM CMBICIIE
CJIOBA) LENBIH KIIACC HEEBKIIMIOBBIX IPOCTPAHCTB!.

B 1899 1. T'mnpbept omybmmkoBan “OcHoBanus reomerpun’ [[mmsbept 1899] (pyc. mep.
[Tmne6ept 1923]). B a10i1 hyHIamMeHTanbHOM paboTe OH MPOJSMOHCTPHUPOBAI HOBBIN aKCHOMA-
THYECKUH METOIl, KOTOPBII C OIMHAKOBBIM YCIIEXOM MOXKET OBITh IIPUMEHEH KaK Ul €BKIHIO-
BOM, Tak M JJIs1 HEEBKIMJOBONH I'€OMETPHH, a TakKe JJIS JIIOOBIX JPYTHX MAaTeMaTHIeCcKHX TEo-
puii. C Toukn 3peHus I mnp0epra, akCHOMBI JaHHOH TEOPUH 3TO HE (PyHIaMEHTANBHBIC HCTHHBI,
MIpUHUMaeMble 0€3 10Ka3aTeNnbCTBa, a IOTHIECKUE CXEMBI BEICKA3bIBAHHUH, KOTOPBIE ITPH OJHUX
CEMaHTHYECKNX MHTEPIPETAIMSIX MOTYT MOPOXKAATh NCTUHHBIC BBICKA3bIBAHUSA, a MPH APYTUX
CEMAaHTUYECKHUX MHTEPIPETANNAX — JIOKHBIE. XOTA B MareMaThke XX CTONETHS MOKHO HAWTH
MIPUMEPBI TEOPUil, KOTOPBIE TUIOXO YKIAAbIBAIOTCS B PAMKH TaKOTO MOAXOAA MIIH AJSI KOTOPBIX
9TOT MOIXOI SBISIETCS MajopeseBaHTHRIM [Pomun 2014], I'miib6epToBO MOHATHE aKCHOMaTHYe-
CKOM Teopun MO>KHO T€M HE MEHEE PacCMaTpHUBaTh B KaYECTBE CTAHJAPTHOTO HOHSITHUS TCOPUH
Juist MateMaTuku XX B. [ XuaTHKKa 2011].

[IbITasich KPUTHYECKH IEPEOCMBICIHUTH B3IUIsA KaHTa Ha MaTeMaTuKy B KOHTEKCTE MOCIE -
HUX JTOCTH)KCHUU U HOBEHIIMX TEHACHIIMNA pa3BUTHS 3TOHM Hayku, Kaccupep B 1907 r. ciemyto-
UM 00pazoM GOpMyITHPYET CBOIO MO3HULUIO (KOTOPYIO OH MPOAOIDKAET CUUTATh KAHTHAHCKOH):
“MaremariyecKye U JJOTHYECKHE TIOHSTHUS He JIOJDKHBL... CIIY)KUTh JUIsl TIOCTPOSHHS MeTadhu3u-
YECKUX “MBICJICHHBIX MUPOB”’; UX (DYHKIHS U UX IPUMEHEHHE JIOJDKHBI ObITh OTpaHHYEHBI TIpe-
nenamu smnupuyeckux Hayk” [Kaccupep 1907, 43—44].

AxcuoMaruyeckasi MareMaTHka [ mipoepra oueBUIHBIM 00pa3oM HE MOXKET YIOBIETBOPSTH
9TOMY BMUCTEMOJIOTHUECKOMY TpeOOBaHHI0. DTy MaTeMaTHKy MOXHO OITUCATh CKOpee M3BECT-
HBIMH ciioBaMu KaHTopa 0 ToM, 4TO “CyIIHOCTh MareMaTHku — B ee cBobone” [Kantop 1985,
80], uMest mpu 3TOM B BHUAY CBOOOIY aKCHOMATHYECKOTO KOHCTPYMPOBAHHUSI MaTeMaTHUECKUX
TEOopui, T.e. CBOOOIY MOCTPOCHUSI MaTEMAaTHIECKUX MbICIEHHBIX MUpO6 0e3 OTIIAIKH Ha SMITU-
puueckuii onbIT. [IpobiemMa oCHOBaHUI MaTeMaTHKH B 3TOM CIIydae OKa3bIBaeTCsl HUKAK HE CBSl-
3aHHOI ¢ mpoOseMoii ocHOBaHMH (QU3UKH, a 3(Q(PEKTUBHOCTh MaTeMaTUKH B (pU3MKe U APYTruX
€CTECTBEHHBIX HayKaX CTAHOBHTCA, 0 3HAMEHUTOMY BbIpaxkeHHI0 Burnepa [Burnep 1960],
“HEemoCTIKUMON ™.

Lenp HacTOsMIIEH CTAaTBH COCTOUT B TOM, YTOOBI TI0OKa3aTh, KAKUM 00pa3oM mpobiema “He-
MTOCTIDKUMOM 3P PEKTHBHOCTH MaTeMaTHKH (KOTOPYIO S B JaJbHEHIIEM /sl KPaTKOCTH Oymy
Ha3bIBaTh Mpo0iieMoii Burnepa) Moxer ObITH pelnieHa 1o OTHOIIEHUIO K COBPEMEHHOH (DU3UKE U
MaremaTuke. Ha mMoit B3misiz, pernenue 31oif mpobiemMsl HEOOXOMMMO HE TOIBKO ISt TOTO, YTO-
OBl OHATD, YTO MPOMCXOANT B HAYKE, HO H AJISl TOTO, YTOOBI TOMOYb HCIIOJIb30BAaTh MATEMaTHKY
B €CTECTBEHHBIX Haykax Ooiee sddextuBHO. B mepBoii uactu cratbu st Oyqy TOBOPUTH TOJIBKO
0 KJIACCHYECKOH (pHU3HKe W MaTeMaTHKe, a BO BTOPOil yacTu Oyny oO0CyKIaTh PU3NKY U MaTeMa-
THKY XX B. M yKaXy TaKXKe Ha HEKOTOpBIE IEPCIEKTUBHbBIEC HAIIPABICHNS PA3BUTHS 3THX HAyK B
XXI B. Moit 0CHOBHOH T€3HC COCTOHT B TOM, UTO KITACCHUECKUHN CITOCOO TTOCTPOCHHS MaTeMAaTH-
3UPOBAHHBIX HAYYHBIX TEOPHH YCIICIIHO HCIONb30BAHHBIH, B YACTHOCTH, B KIIACCHUECKOH Mexa-
Huke Hpl0TOHA, MOXKET OBITh YCIIEITHO MCIIOJIb30BaH U B COBPEMEHHBIX (PU3UUECKUX TEOPHSX, &
nomyssipuzuposanHoe I uiap0eproM, bopoM 1 IpyruMu KiraccukaMu MHEHHE O TOM, YTO B HaJaje
XX B. ¥ pU3MKa, I MaTeMaTHKa COBEPIICHHO W3MEHIIH CBOIO MPHPOY, SIBIISETCS O OONBIICH
4acTH HEOOOCHOBaHHBIM. S mocTaparoch M0Ka3aTh, B KAKOM UMEHHO OTHOILLIEHUH KIIACCHUYECKOE
penienre nmpobiemMbl Burnepa octaeTcst peieBaHTHBIM COBpeMEHHOM Hayke. Ho mpekze Bcero
HaM HYKHO pa3o0parbCs, B 4eM UMEHHO COCTOUT ITO KJIACCHUECKOE PELICHHE.
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Ilouemy r¢hpexmuena knaccuueckana mamemamuxa?

ToBops 0 KiTaccuyeckoll MaTeMaruke, st Oyay B AajbHEHIeM HMETh B BULy BECh 00beM Ma-
TEeMaTHYeCKUX 3HaHUH, TOyYeHHBIX /IO OTKPBITHS HEEBKINIOBBIX T€OMETPHH, a TOBOPSI O Kiac-
cr4ecKor (u3HKe, st Oyay UMETh B BHLy BEChb 00beM (PU3NUECKUX 3HAHWH ITOYyYEHHBIX JI0 CO3-
JaHus QyHIaMEHTaIbHBIX (GU3NUECKUX Teopuit XX B. — TEOPHU OTHOCUTEIBHOCTH U KBAHTOBOH
Teopun. Moe o0bsicHeHHe 3 PEKTUBHOCTH KIIACCHUECKOM MaTeMaTHKH COCTOUT U3 ABYX YacTeH.
Chavana st paccMOTpIo BOIpoc 00 3p(heKTHBHOCTH KIACCHYECKOW MaTeMaTHKH B MaTepHaIbHOM
MIPaKTHKE (B CAMOM LIMPOKOM CMBICIIE CJIOBA), a yXKe 3aTeM Oyy TOBOPHUTH O PO MAaTEMaTHKH
B ¢m3nyeckux teopusx. PaccMorpum yrBepxaeHne “Bcesikast anemMeHTapHas apudmernueckas
ollepanys M BCsKas €BKJINA0BA T€OMETPHUYECKash KOHCTPYKIHUS SBJISETCSI OCYIIECTBUMOI”, KO-
Topoe 51 Oyay Ha3bIBaTh MPUHIUIIOM KoHcmpykmugrot udeanusayuu (KW). UToOBI POsSCHUTH
CMBICIT 3TOTO YTBEP)KACHHS, PAacCMOTPUM KaKylO-HHOYIb 3JIEMEHTapHYI0 apH()METHYECKYIO
orepanuio Bpone 5+7=12. ApudmeTrdeckoit oneparyei JaHHOTO THIIA 5 OyIy CUUTATh JIFOOYIO
MaTepHaIbHyI0 ONepanunio, KOTopas COCTOUT B TOM, YTO M3 TPYyMITsl (MHOXKECTBA) 5 MPEAMETOB
¥ TpymIel 7 IPeIMeTOB codupaeTcss HOoBas rpymma u3 12 nmpenmetos, a popmyny 5+7=12 Oymy
paccMmarpuBaTh Kak CHMBOJINYECKOE 0003HAUEHNE ITOTO TUIA onepanuil. TakuM obpas3om, B Ho-
HATHU apu(METHYECKOH OIepariy MOXKHO BBIACIHTH JBA ACHEKTA: C OIHON CTOPOHBI, MOXKHO
TOBOPHTH O CIIOKeHHHU 5+7=12 kak 00 oneparwu ¢ cumBoiamu (5, +, 7, =, 1, 2) u, ¢ npyro# cro-
POHBI, MOJKHO UMETh B BU/ly MaTepHabHbIE ONEpanyy (MAaHUITYISIUN ¢ QU3NIECKIMU 00beK-
TaMHM), KOTOPBIE 3TH CUMBOJIbI 0003HAYaI0T B KOHKPETHBIX NPHUIIOKEHUSIX U KOTOPBIE BCE MOTIa-
JIAIOT TIONl OIHY U Ty e cxeMy 5+7=12. DTu nBa acmekTa apuMeTHIeCKOW ormeparii MOKHO
Ha3BaTh €€ CEMAaHTUKOM U ee CUHTakcucoM. Ere pa3 moquepkHy, 4To 1oj CEMaHTUKOMN orepaluu
s B JAHHOM CJly4ae UMEI0 B BHJly HE BOOOpa)kaeMble MaHHUITYJISIHK C YUCIIaMHK, a (PU3NUECKHUEe
oliepalMu ¢ MaTepHaIbHBIMU MpeaMeTaMu. [0BOps 0 GU3MUYECKHUX ONepalusx, s Mperoarao,
YTO BCsIKas Takas onepanus TpeOyer (a) y4acTHs 4eIoBe4ecKoro areHra (cyobekra) u (0) Hanu-
4yus GU3NIECKOro 00beKTa (MIIM HECKOJILKUX TaKUX OOBEKTOB), C KOTOPHIMHU JaHHBIM areHT Ipo-
U3BOJUT HEKOTOphIC AekcTBHs. Benen 3a [unsoeprom [[wiabsbept 1927] s Oyny Ha3bIBaTh TaKyIO
CEeMaHTUKY apU(PMETHYECKHUX ONEPaLNid peanbHOll.

Paznnyenue cuHTaKcHca M CEMaHTHKH apu(METHUECKOH ONepaly MO3BOJSET YTOYHUTD
MOHSITHE OCYLIECTBUMOCTH, ucnonb3oBanHoe B (K1), a IMEHHO pa3iMmuuTh CHUHTAKCHYECKYIO
U CEMaHTHYECKYIO OCYLIECTBUMOCTb JIaHHOM onepauunu. [loj cMHTaKcH4YecKoH OCyIecTBUMO-
CTBIO apu(MeTHYecKol onepanuu s Oy1y UMETh B BHIy OCYLIECTBUMOCTH COOTBETCTBYIOIIECH
CHMBOJIMYECKOW omepanuu (T.e. Onepanyuy ¢ CHMBOJIAMH); MOHSATHE CEMaHTHYECKOW OCYIIECT-
BUMOCTH Oy/IeT yTOYHEHO HUKE.

[pocreiimmii BapuanT apruMeTHIECKOro CHHTAKCHCa (€CIM OCTABUTh B CTOPOHE CUETHBIE
KaMEIlKH) UCIIOIb3YeT eIUHCTBEHHBIN CHMBOJI BpOJIE | M JOIyCKaeT MHOTOKPAaTHOE ITOBTOpeE-
HHUE 3TOTO CHMBOJA, a TaKXKe BO3MOXXHOCTB OTJIENISTh OJHY T'PYIILY TaKHX CHMBOJIOB OT JApY-
roif. Takum ob6paszom Jerko npencrasuth yucna S (||||)) u 7 (J|||||]) n3 namero npumepa. Cunrax-
CHC OIIEpAINH CIOKEHUSI COCTOUT B 3TOM CJIydae B TOM, YTO J[BE 3TH 3allMCH OObEANHSIOTCS B
Hosyto 3anuck ||||||||]l||, koTopast o6o3nauaet yncio 12. O4eBUAHO, YTO ITOT HPUMUTHBHBINA CHH-
TaKCHC, KOTOPBIA 0 CBOEMY YCTPOMCTBY IOYTH HE OTIMYACTCS OT aHAJIOTMYHOM camoil mpu-
MHUTHBHOHM CHCTEMBI CU€Ta Ha KaMEIIKaX, MOXET UMETh TOJIBKO O4Y€Hb OIPaHUYCHHYO 001acTh
MIPUMEHEHHS. DTO CBA3aHO KaK ¢ 0COOCHHOCTSIMH YEJI0BEYECKOTO KOTHUTUBHOTO amIapara, Ko-
TOPBIM HE MO3BOJISAET MPU TAKOM CHCTEME HYMEDPALUU JIETKO PANIMYUThL yucia Bpoae 98 u 99,
TaK ¥ MaTepHaIbHBIMU OTPAaHHMUYCHUSIMH, JCNAIOIIMI HEBO3MOXXHOW 3alMCh OONBIINX YHCEI.
Ha stom mpocTtoM mpumepe BHAHO, 9TO CHHTaKCHYECKasl OCYIIECTBUMOCTh apH(hMETHIECKUX
oTepanrii IMeeT MaTepHUaIbHBIA U (PU3UUECKUIl aCTeKT, KaK W peajbHas CeMaHTHUECKasi OCy-
IIECTBUMOCTb.

OueBHHO, YTO HCIOJIB30BAHUE OIMMCAHHOTO BBINIE NMPUMUTHBHOTO CHHTAKCHCA [ENIacT
CHHTAaKCHYECKU HEOCYIIECTBUMBIMU apU(PMETHUECKHIE OTEPALIH YK€ C YHCIAMH TOPSIIKA He-
CKOJIBKHUX JIECATKOB, YTO COBEPILIEHHO HEJOCTATOYHO JIaXKe AJISI TEX CKPOMHBIX [0 COBPEMEHHBIM
MepKaM MPAKTHYECKHX 3a/1a4, KOTOPbIE YCHEIIHO PEeIIaay BABUWIOHCKUE U ETUIIETCKHE MaTeMa-
TukH. CTaHAapTHas AeCATUYHAS CUCTEMAa HCUHUCIICHHS TaKKe UMEET OTpaHUYIEHUs: O4eHb O0JIb-
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e YUCIIa U OTIePalii ¢ TAKUMH YHCIaMH HEBO3MOXKHO 3aIlUCaTh C MTOMOIIBIO STOH CHCTEMBI
10 TEM XK€ IPUIMHAM, UTO U B YK€ paCCMOTPEHHOM cirydae. OTHAKO pecypChl 3TOW CHCTEMBI He
TOJBKO JOCTATOYHEI JIJIS TPEICTABICHIS JTFOOBIX (PH3MUSCKUX OIeparuii, TOTOOHBIX OMUCAH-
HBIM BEIIIIE (TPYIITAPOBKA U MIEPETPYIIUPOBKA (PU3NICCKIX 00BEKTOB), HO M1 HAMHOTO TIPEBOC-
XOIISAT BCE TaKOTO pofa morpeOHocTH. JlocTaToYHO cKa3arh, 9YTO eAuHUNA ¢ 80 HyIsIMU (1080),
T.€. 3aIIUCh, KOTOPAsi IOMEIIAETCS Ha OJJHOM CTPOKE CTaHAapTHOTO IT€YaTHOTO TEKCTa, IIPEeICTaB-
JSIET B 3TOW CHCTEME YHCIIO0, KOTOPOE M0 COBPEMEHHBIM OLICHKAaM IPHOIU3UTENEHO PaBHO YHC-
Ty 3IIEMEHTapHBIX YacTHII B HaOmomaemoit yactr Beenennoit! C CHHTaKCHYeCKOW TOYKHU 3PCHHUS
COBCEM HETPYAHO YMHOKHTB 3TO YMCIIO Ha JIBA MJIM BO3BECTH B KBAJpaT: C ATOM 3a/1a4yeil MOJKET
CIIPaBHUThCS JIFOOOW yCIIEBAIOMINI YYEHUK CTApIIMX KJIACCOB INKOJIBL. OTHAKO CEMaHTHKA TaKo-
TO pojia onepanuil BeI3BIBAET BOIPOCHL: BEMlb pealibHasi CEMAaHTHKA, KOTOPOH MBI MOJIb30BaIHUCh
B Clly4ae ornepaiuu 5+7=12, B 3ToM cily4ae sIBHO HE TOANTCS, TIOCKOJIBKY B Habronaemoit Bee-
JICHHOH JUIsl 3TOTO HE XBaTaeT 0ObEKTOB!

HmeHHO 3Ta cuHTaKkcH4yecKasi N30BITOYHOCTh CHCTEM HMCUUCIICHUS ONPAaBIBIBAET HCIIOJb-
30BaHUE JIOTIOJIHUTEIBHONW CEMAaHTUKU apHU(PMETHYECKHX OIepaluii, KOTOpylo s Oyny Ha3bl-
Barhb (Taxke cnenys [mnsoepty [[mnboept 1927]) udeanvuoii. CornacHo 3TOH HOBOM CEMaHTHKE
apudmeTnueckue Beipaxkenus spoae 5+7 umu 1080 x 2 BpipaxaroT onepamuu He ¢ GUIMYECKH-
MH 00BEKTaMH, a ¢ BOOOpakaeMbIMU 00bEKTaMU 0CO00T0 pojia, Ha3bIBaEMBIMU YUCIaMU. 31eCh
CHOBa MO)KHO ITPOBECTH AHAJIOTHIO C HEMATEMAaTHUYECKUMHU CHMBOJIHYECKUMHU CHCTEMaMH H, B
YaCTHOCTH, C €CTECTBEHHBIMHU S3bIKAMHU, KOTOPBIE TakXke 00J1aaroT HOZOOHOTO poia CHHTAKCH-
4Yeckol M30bITOYHOCTBIO. ECTECTBEHHBIH S3bIK TAK)KE TOMUTCS HE TOJIBKO JUIS TOTO, YTOOBI OIH-
CBIBaTh JICHCTBUTENBHBIC ITOJIOKEHUS €T, HO U JJISl TOTO, YTOOBI OIMCHIBATH IONOKEHUS JIEI, KO-
TOpPBIE TOJIBKO BO3MOXKHBI, HO HE IMEIOT MECTa B ICHCTBUTEIHHOCTH.

[ToBropsst mutatis mutandis mpeapIAyIIne pacCyKISHUS IS CIydasl JIeMEHTapHOW Treo-
METPHH, MO)KHO OOOCHOBaTh BBEIEHHE HICATBFHONW T'€OMETPHYECKON CEeMaHTHKH ¥ TOHATHA
BOOOPakaeMOro TeOMETPUIECKOTO 00bEKTa, KOTOPHIN HE COBIIAAAET HU C KAKUM (PU3NICCKUM
o0bekToM. B cirydae TpagumnOHHOW eBKIMIOBOI T€OMETPHUN OCHOBY CHHTAKCHCA COCTAaBIIIOT
TEOMETPHYECKUE YePTEXKH (IHarpaMMBbl), KOTOPHIEe HY>KHO pacCMaTpUBATh BMECTE C TIPOLETy PO
ITOCTPOCHUS TaHHON AWarpaMMbl 3 HCXOOHBIX 3JIEMEHTOB C TIOMOIIBIO OTIPeIeIeHHOT0 Habopa
JIOITyCTUMBIX orrepanuii. TpagunroHable OyKBEeHHBIE 0003HAUEHUS (GUTYP TaKKe SIBIISIOTCS dJIe-
MEHTaMH 3TOTO CHHTAKCHCA. XOTA KIIaCCHUECKasi TeOMETPH UMEET HHTEPECHYIO Cen(UKy 1O
CpaBHEHHIO C apu()METHKOM, 5 UTsI IKOHOMHU MecTa He Oyny 37ech Ooiiee moapoOHO paccMar-
pHUBAaTh TOT Pa3/ell KIACCHYSCKONH MAaTeMaTHKA M TOJNBKO YKakKy Ha CaMble OYCBHIHBIC aCICK-
THI CHHTaKCUYECKOW M30BITOYHOCTH KIIACCHUYECKOI T€OMETPHH. YKE B IPCBHECTHITETCKOI MpaK-
TUYECKOW TEOMETPHH HCITOIB3YETCsI HesIBHASI KOHBEHIHSI, KOTOPYIO MOXKHO Ha3BaTh IIOCTYIIATOM
HeorpaHUYEHHOT0 MacmTabupoBanus. COrIacHO STOMY IOCTYIATy HEOOIBIION 10 (PU3NICCKIM
pa3MepaM TeOMETPHUYSCKUN YePTEeIK MOKET CHMBOIIMICCKH BBIPAXKaTh PEaTbHYIO (QPH3HMUECKYIO
KOHCTPYKIIHIO JII000TO pa3Mepa. (3aMeTHM, 4TO ¢ YHCTO TeOMETPHUYECKON TOUKH 3PEHUS TaKoe
HEorpaHN4YEeHHOE MACIITa0HPOBaHHUE Oy CTUMO TOJIBKO B €BKIIMIOBOH F€OMETPUH X HEBO3MOJXK-
HO, B YaCTHOCTH, B runepoonmydeckoii reomerpun JlodaueBckoro. @yHnamMeHTaabHAs POJIb HO-
CTyJaTa O HEOTPAaHWYEHHOM ITPOCTPAHCTBEHHOM MAacCIITa0MPOBAHHUHU B YEJIOBEUYECKOM MPAKTHKE
0OBSICHSIET, TOYEMY MMEHHO €BKJIM/I0BA TEOMETPHS MTpalla ¥ IPOAOIDKAET UTPATh BHIIEICHHYIO
POJb B MPAKTUUECKUX MPUMEHeHHUsX.) [1oCKoIbKy mOoCTyaaT 0 HeorpaHHYeHHOM MacIITaOHpo-
BaHMU ITO3BOJISIET UCIIOJIb30BaTh CHHTAKCHUECKHE KOHCTPYKINH TPAIULIHUOHHON Te€OMETPHH JUIS
MOZEIMPOBaHUS (PU3NYECKUX KOHCTPYKIHUH, KOTOPBIE 3aBEJOMO NMPAKTHYECKH HEpealn3yeMbl,
STOT CHUHTAKCHUC SIBJIAETCS 3aBEAOMO M30BITOYHBIM IO OTHOLICHHUIO K CTAHAAPTHOW peabHOU
CeMaHTHKe ITOT0 CHHTaKcHca. B kauecTBe HamIsAMHOTO IpUMeEpa Takoi M30BITOYHOCTH MOXKHO
npuBectd Bropoit nocrynar “Havan” Epxinaa (cm. [EBkimnn 1948]), cornacHo koTopoMmy AaH-
Has TIpsMas JMHHSI MOXKET ObITh HEOTPAaHUYEHHO MPOJI0IKEeHa B J1I00yI0 cTopony. Eme pa3 mos-
YEepKHY, YTO €CJIM TOBOPUTH OoJiee 00110 0 TPaAUIIMOHHBIX CUMBOIMYECKUX CUCTEMaX BKIIIOUast
€CTECTBEHHBIE SI3bIKU, TO M30BITOUHBII XapaKTep CHHTAKCHCa CHMBOJIMYECKOW CUCTEMBI 110 OT-
HOIICHHUIO K €€ pealbHOW CEMaHTHKE SBJISIETCS CKOpee MPaBMIIOM, YeM HCKITIOUCHHEM.

CuHTakcHyeckast U30bITOYHOCTh MaTeMaTHKH (110 OTHOLICHHIO K JTF000# 3apaHee pUKCHpPO-
BaHHOW (PM3UUECKOM CEMaHTHKE MareMaTHYeCKUX OIepaluii) eiaeT NPaKTHIeCKUe PHIIoKe-
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HUSI MaTeMaTHKA HAMHOTO Oosiee 3((EKTUBHBIMU B CIEAYIOIIEM OTHOIICHHH: OHA IO3BOJISET
HE TOJIBKO OTHCHIBATh U PETYINPOBATh MATEMaTHIECKUMHU CPEICTBAMH YK€ N3BECTHBIE (prznye-
CKHe OIlepalliii, HO TaKXKe CHayajla MOASIMPOBATh (PU3HUECKUE ONEpalMy YUCTO MaTeMaTHde-
CKH U TOJIBKO IIOCJIE ATOTO pealu30BaTh UX Ha NIpaKTUKe. Eciau pe3ynprar Takold SMIMPUYECKON
MIPOBEPKU MaTEMaTHUECKON MOJIESTN OKa3bIBA€TCS OTPUILATENIBHBIM, TO, UCTIONbB3YsI IOHATHE Ue-
QJIBHON CEMaHTHKH MaTeMaTHYEeCKHX Olepanuii, TaKylo Heynady MOXKHO BCEerna OOBbSICHUTD He-
aIeKBaTHOCTBIO TAHHON MaTeMaTH4eCcKOi MOJEIH, HE CTaBsl IIPH 3TOM 1101 BOIIPOC CaM MaTeMa-
TUYECKHH armapart, KOTOPBIH HCIOb3yeTcs B JaHHON Mozenn. Takum oOpa3oM, HCTI0Nb30BaHIe
HIeaTbHON CEMAHTHKH MaTeMaTH9YeCKHX TEOPHH MO3BOJSET PasTPaHUYUTh “‘UHCTYI0” W MPH-
KJIaIHYI0 MaTeMaTuKy.

Wrak, npeaBapuTenbHOE pelieHue mpodieMbl Buraepa B KJIacCHYECKOM CIIy4ae COCTOUT B
TOM, YTO dJIEMEHTapHbIe apru(MeTHIEeCKIE ONEepaIiy B CIIydae HeOOBIINX YHCEIT U SJIeMEHTap-
HbIe TEOMETPUUYECKHUE OMNEPalMY UMEIOT PeaIbHyI0 CEMAHTHKY. DTO pEIICHUE UMEET OJUH BaX-
HBII1 U3bsH, HA KOTOPBIH 5 celuac yKaxKy U KOTOPBIH 3aT€M MOIBITAIOCh UCTIPaBUTE. [0 cux mop
MBI TOBOPHWJIN TOJIBKO O PEAbHON M MICaIbHONW CEMaHTHKE MaTeMaTHueCcKuX onepayuii. OnqHa-
KO MaTeMaTHKa COCTOHMT He TOJBbKO M3 Olepaluii; B Hel Takke BaKHYIO POJIb UTPAIOT ymeep-
JrcOeHus BKITIoYasi TeopeMbl. [1oaToMy B KitaccM4eckol MareMaTHKE MOMHMO KOHCTPYKTHBHOM
npeannzanun (KW) ucnonp3yercs Takxke Jpyroi THII Waealn3alii, KOTOPHIH s Oyay Ha3bIBaTh
nporo3nnroHansHoi uneanusanueit (I1M1): Beskoe mokasaHHOE yTBEPXKICHHE 3IIEMEHTAPHOU
apu(METHKH ¥ €BKINIOBON T€OMETPHUH SBIAETCS HCTUHHBIM.

Bo MHOrux ciyd4asx onepanuu M YTBEpPXKACHHs SABIAIOTCA B3auMmo3ameHseMbiMH. Ha-
npuMep, BeIpaxeHHe 5+7=12 MOXXHO WHTEPIPETHPOBATH HE TOJBKO KakK ONEpaluio, HO U
KaK yTBep)KJI€HHE O PaBEHCTBE IBYX BelH4YHUH. [1omoOHBIM 00pa3oM o0yl MareMaTHye-
CKYIO OIEPaINI0 MOXHO MPEJCTaBUTh B BHJIE YTBEPXKACHH. Y TBepKAeHHE TeopeMbl [Tuda-
ropa MOXHO B CBOIO O4epeb HHTEPIPETUPOBATh KaK YKa3aHUE Ha ONEepalUio, & UMEHHO KakK
yKa3zaHHe Ha TeOMETPHUYECKOe IIOCTPOCHME (WIIN Ha KJIACC TAaKUX IIOCTPOEHUII), C IIOMOIIBIO
KOTOpPOTO 3Ta Teopema JokasbiBaeTca. OgHaKko Takass oOpaTHasl PEeAyKIHs YTBEPKACHUH K
orepanusM BO3MOXKHA HE Bcerna. B wacTHOCTH, Takas peqyKIus HEBO3MOXKHA, €CIH J10Ka-
3aTeIbCTBO JaHHOW TeOpeMBbl ONUpPAETCs Ha JOTUYECKUN MPUHIUI UCKIIOYEHHOTO TPEThEro
(HarpuMep, B JI0OKa3aTeNbCTBaX “‘OT NPOTHBHOT0”). Takoro poxa JoKa3aTesbCTBA HA3HIBAIOT
HEKOHCTPYKTHUBHBIMU. [[IMpoKkoe HCIONb30BaHUE B KIACCUYECKOW MaTeMaTHKE HEKOHCTPYK-
THUBHBIX JI0Ka3aTEJIECTB (APYTMMH CIOBAaMH — HEKOHCTPYKTHUBHBIA XapaKTep KJIACCHYECKOH
MaTeMaTHKH) Ha MEPBBIN B3NS HE MO3BOJSIET PAaCCMATpUBaTh 3Ty MAaTEMAaTHKY B KaueCTBE
HIPOCTOTO “UACANBHOTO PACIIUPEHUS MaTepUajJbHOM MpeaMEeTHON NeATeIbHOCTH YeIOBeKa,
KaK 3T0 OBUIO MPEAIOKEHO BBIIIE.

UtoObl 000MTH 3Ty TPYAHOCTH, MOXHO ITBITATHCS CTPOUTH KOHCTPYKTHBHBIC aHAJIOTH KJlac-
CHYECKHX MaTeMaTH4eCKuX TEOpHH, KOTOpble ObUIM OBl TakMMH ke 3(QEKTUBHBIMU B KJIac-
crueckor ¢u3uke. VIMEHHO B 3TOM COCTOSUIM M COCTOSIT Pa3IM9HbIE IPOrPaMMBI IIOCTPOCHHS
KOHCTPYKTHBHBIX OCHOBAHUM MaTeMaTHKH HaunHas ¢ bpayspa. OnHaKko Ha MPUBEACHHOE BHIIIE
BO3pa)XEHHUE MOXKHO OTBETHUTH MpoIe. [IprMeHeHne J0ruyecKoro mpaBuia HCKIFOYEHHOTO Tpe-
TBEr0 HE SBJISETCS IPEeporaTHBOI KIacCHYEeCKOM MaTeMaTHKH: HEKOHCTPYKTHBHBIC PaCCyX-
JICHUS UCIIOJIB3YIOTCA HE TOJIBKO B MaTeMaTHKe, HO U B MaTepHaibHOH mpakTuke. B wactHOC-
TH, YTBEPXK/ICHHE O TOM, YTO MOPCKOE CPaKeHHE 3aBTpa JIMOO CIyduTCs, JUOO0 HE CIydnuTCS
1 TPETBEro HE JaHO, SIBISETCS OCMBICICHHBIM (M MOXKET UMETh NPAarMaTu4ecKue CIEACTBHA),
HECMOTPsI Ha TO, YTO TOYHBIN CMBICII 3TOTO YTBEPKACHUS HE BIIOJHE OYEBUIEH M €r0 MCTUH-
HOCTb MOXXHO ITOCTaBUTh I10A COMHCHHUC. H03TOMy HCIIOJIB30BAHUEC MPUHIUIIA UCKITIOYCHHOT'O
TPEThEro B KIIACCUUECKOM MaTeMaTHKe caMo 1o ce0e elle He CO3JaeT HMKAKoro 0apbepa Mex-
Jly YUCTOH MaTeMaTHKOW M ee IMPHJIOKEHHsAMH. XOTs Halle pelleHue npoodiemsl Burnepa s
KJIACCHYECKOTO CITydasl UCIONb3yeT B IIEPBYIO OYEPEb ONEPALUOHANBHYI0 CEMAHTHUKY, 3TO pe-
IeHue He TpeOyeT CBEJCHNUS MPOIIO3UIMOHAIBHON CEMAaHTHKH K OnepanuoHaibHoi. [TosTomy
OHO TOIUTCS AT KJIACCHYECKOH MaTeMaTHKH BOOOIIE, a HE TONBKO I €€ KOHCTPYKTHBHOTO
¢dparmenra.
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Peanuzm 6e3 memaghuzuxu: Kennep npomue Imonemesn

Brime mb1 roBopwiin 00 3QEeKTHBHOCTH KJIACCHUECKOW MaTeMaTHKH B MarepHalibHOM
npaktike. Ho onHOM npakTudeckoil 3¢ (eKTHBHOCTHIO MaTeMaTHKA HEBO3MOXKHO TOJHOCTHIO
00BsICHUTH 3P (PEKTUBHOCTH MATEMATHKH B (PU3MKE U JPYTHX €CTECTBEHHBIX HaykaX. UToObI Ma-
TeMmaTHka Obl1a 3((EeKTUBHON B MaTepHalbHON NMpPaKTHKE, HEOOXOOUMO, YTOOBI MaTreMarnye-
CKHE OTEpalli ¥ MaTeMaTn4ecKue OOBEKTHI JOMYCKaIN (GU3UYECKYIO peali3anuio, peJieBaHT-
HYIO KaKUM-TO IPaKTH4YecKuM 3a1adaM. OJJHAaKO 3a1auu, KOTOpbIe CTaBAT Hepes coboi (pu3mka
U IpyTUe €CTECTBEHHBIC HAYKH, HE SBIIAIOTCS, BOOOIIE TOBOPSI, TPAKTHUCCKUMH (XOTS peleHUE
9THX 3a/1a4 ¥ MOXKET UMETh Ba)KHBIC IpakTHUYeckne npuMmeHeHus). [Ipobnema Burnepa campim
OCTpBIM 00pa3oM (GOpMYIHpYeTCs 10 OTHOIICHUIO K PEATUCTUIECKUM TEOPHSM, T.€. TEOPHUsIM,
LIeJTb KOTOPBIX COCTOMT B 3/I€KBaTHOM OITMCAHUH peasibHOTo Mupa. (Kak 00BsSCHUTH KOPPENAIIHIIO
MEXXIy MaTeMaTHYeCKIMHU HCTHHAMH, C OTHON CTOPOHBI, M HCTHHAMH O pEalbHOM MHpE, C APY-
roif croponst?) [TosToMy Hac OyIyT HHTEpECOBATh B IIEPBYIO OYEPEh MMEHHO PeaTCTHUCCKHIE
Teopun. bonee TOYHBINH CMBICI, B KOTOPOM sI TOBOPIO 3/I€Ch O PEATNCTUIECKOM XapakTepe JaH-
HOW (pm3n9ecKoil Teopru, OyIeT YTOUHEeH B JalTbHEHIIIEM.

Cornacuo [roremy [drorem 1906], dpusuuecknii peannsm, T.€. TE3UC, COTTIACHO KOTOPOMY
¢usnuecKre OOBEKTHI PEaIbHO CYIIECTBYIOT, OTHOCHTCSI K KOMIIETCHIIMH HE (PU3MKH, a MeTa-
¢usukn. S co cBOEl CTOPOHBI YTBEPXKIA0, UTO Pa3INUHbIC (PU3NIECKUE TEOPHH, TaK JKE KaK U
pa3InYHBIC MaTEMaTHYECKUE TEOPHUH, UMEIOT, BOOOIIE TOBOPS, Pa3IMYHbIE CHEKTPHI JOIYCTH-
MBIX pritocohckux MHTEpIpeTauid. B 4acTHOCTH, HEKOTOpBIE (PU3NUECKHUE TEOPHHU JOITYCKAIOT
peanucTUYeCKue HHTEPIPETaluy, a APYTue HET — WM BO BCSIKOM Cllydae HEKOTOpble (pusnde-
CKHE TEOPUH JIOIyCKaloT Ooee MoIHbIe U 6oliee yOeIUTeNbHbIE pealiCTUUECKUEe HHTEpIIpeTa-
MM, YeM JIpyrue. ITO 3aMedYaHue MO3BOJISIET TOBOPUTh O PEANMCTUYECKOM Xapakrepe (pusuue-
CKOI1 TEOpHH HE POCTO KaK O BO3MOXKHOM MeTapU3n4eCKON HHTEPIPETaLliK 3TON TEOPUH, a KaK
0 KauecTBE CaMOM 3TOl TeopuH, KOTOpPOe AeTaeT TaKyl0 HHTEPIPETALUI0 BO3SMOXKHONW. DTO 1M03-
BOJISIET TOBOPHUTH O HAYYHOM pealii3Me KaK O METOJIOJIOTHYECKO cXxeMe, a He MeTahu3nueCKOM
tesuce. Benen 3a Oitnmrerinom (em. [Iunm 1949]) s 6yny Ha3pIBaTh TAKOTO POJia PEAU3M Hpo-
epammubiM. Barisasl DWHINTEHHA 10 3TOMY BOINPOCY OyAyT pacCMOTpPEHbI BO BTOPOW 4acTH
CTaTbhH.

B kagecTBe mpuMepa pacCMOTPUM I'eOLEHTPUUECKYI0 Teoputo IITonemest, koTopast OMUCHI-
BAaeT BUJMMBIE JABHKEHHUSI IIJIAHET C IIOMOLIBIO CUCTEMBI SITUIUKIIOB (T.€. B BUEe KOMIIO3UIIMHU KO-
HEYHOTO YHcia MOJXOISIINX KPYTOBBIX JBIDKCHUI), U TeIMOLEHTpUYECKyo Teoprio Keruiepa,
KOTOpasi ONMCHIBAET JABWKEHHS TUIAHET B BUJE DJUTUIITUUECKUX TPACKTOPHUI U OOBSICHSET, Iove-
My TIpH HaOMIONEHUU ¢ 3eMITM BHJIMMBbIE JBIDKCHUS IPYTUX TUIAHET BRIIVISIAT HHave. [oBops o
teopuu Kerutepa, 51 31ech Oyay MMeTh B BUy HE TOJIBKO IOCTHKEHHMs camoro Keruiepa, HO ¥ BCrO
KJIACCHUYECKYI0 HEOECHYI0 MEXaHHUKY, KOTOopas II03BOJISIET CUMTATh 3aKoHBI Kerutepa ciencTBus-
MU Oosyiee 0OIIMX MPUHIMIIOB. TeM He MeHee sl He CIydaifHO OCTaHOBWJICS MMEHHO Ha (urype
Kemnepa. Bo-niepBrix, nMenno Kerurep BriepBbie mogpoOHO onucan BooOpaxaeMble acCTpOHOMH-
yeckue HaOIoieHns1, Tpou3BoanMble Ha JlyHe u (MeHee monpo0OHO) Ha IpearnoaaraeMon “cdepe
HenoABIKHBIX 3Be3 [Kerurep 1982]. Bo-Bropeix, Kemtep yaensin ocodoe BHIMaHUE H3YICHUIO
MEXaHN3MOB YEJIOBEYECKOTO 3pUTEIBHOTO BOCIPHUATHS M CUNTAI 3TH MCCIICOBaHU HEOOXO0aH-
Moif gacThio cBoet actponomuu [Punrep 2001]. Kak ckopo YBHIANT YATATENh, COYCTAHNE ITUX
JIByX MOMEHTOB IT03BOJISICT MHE CUMTaTh aCTPOHOMHYECKYI0 Teopuio Keriepa peanuctiuaeckoi
B TIOXOASAIIEM CMBICIIE 3TOT0 TEPMUHA.

Peanuctuueckast unTepnperanys KemaepoBeIX 3/UIMNTHYECKHX OPOHUT cpasy MpeAcTaBis-
eTcst 6oyiee eCTECTBEHHOW 1 Oollee yOemuTeIbHOM, 4eM pearmcTryeckas uaTepnperanus [1to-
JIeMeEeBbIX SMUIMKIOB. OJHAKO TOCKOIBKY, TOBOPS ()OPMANIBHO, 3TH JIBE aCTPOHOMHYECKHE TEO-
UM TOIBKO Pa3HBIMHU CIIOCO0AMH “‘CTIacaloT”’ OIHU H T€ K€ SBJICHHUS, TO OCTACTCS HESICHBIM, YeM
MOXET ObITh 00YCIIOBJIEHO TaKOE BUIUMOE Pa3IndIne MEKAY AByMs Teopusimu. He nmest Hukako-
O ONPEZEICHHOTO OTBETA HA 3TOT BOIPOC, MOXHO BCJe 3a J[ForeMoM IPEeAIIonokKUTh, 9TO yKa-
3aHHOE Pa3IN4He KacaeTCsl HE CAMHX 3THX TEOPHI, 8 TOJIbKO UX MPUHSTHIX METaQU3UIECKUX HH-
TepIpeTaluid, KOTOPbIE BHIXOASAT 33 PAMKU SMIIUPUYECKON Hayku. S ceifuac mokaxy, 4To 3TO He
TakK, U OOBSICHIO CMBICIT 3TOTO pas3jinyunsg BOBCEC HE an/IGeraﬂ IIpu 5TOM HHU K KaKoH MeTa(bI/I?;I/IKe.
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B mepBoM npuONIIKEHUH OTBET COCTOUT B cieayromeM. YUCTo MaTeMaTnaecku (TeOMeTpH-
YEeCKH) HAOIIOacMble JBIDKCHUS KaXIOH IIAHETHI MOXKHO C TpeOyeMOi TOYHOCTBIO OIHCATh
KaK B BHJC KOMITO3HIIMU HECKOJNBKUX KPYTOBBIX IBIDKCHUH (IMUIUKIIEI), TaK U (C yIETOM Cy-
TOYHOTO BpAIICHUS 3eMJIH) B BHJIC KOMIIO3HIIUH JABYX UIMNTHYCCKUX ABIKCHHUN, OJHO U3 KO-
TOPBIX — JBIDKEHIE HaOIomarens BMecte ¢ 3eMieid. B 00oux cirydasx HaOmomaeMoe CI0KHOE
JIBIDKCHUE TIPEACTABIISICTCS B BHJIC KOMITO3HIIMU HECKOIBKUX O0JIee MPOCTHIX ABIKeHMA. OrHa-
KO TOJIBKO BO BTOPOM CIydae Ka)JI0¢ MPOCTOe ABIKCHHE UMeeT (GU3NIecKuil cMbIci. [oBopst o
(PU3UIECKOM CMBICIIC MATEMATHYCCKON KHHEMATHYCCKON KOHCTPYKIIUY, ST ceYac UMCIO B BUIY
HE €€ PCAMCTHYCCKYI0 “MaTepHaibHyI0” WHTEPIPETAINIO, a e¢ HAOII0AaeMOCTh: UIUITHYC-
CKHe OpOUTHI IUTaHeT B Teopuu Kerepa 1o kpaitHel Mepe 6 npunyune MOXHO HaOIOnaTh (He B
Ka4eCTBE BUPTYaJbHON KOMIIOHEHTHI 0OJIee CIOKHOTO JIBUKCHUS IUIAHETHI, a OTIeNbHO). Oro-
BOpKa “‘B MPHUHIIUIE”, KOHEYHO, 31eCh OUCHb CyllecTBeHHa. OpOUTHI ITAHET BHIIISAAT KaK 3J1-
JIMIICHI TOJILKO C TOYKH 3PCHUS HAOIIOMATesl, KOTOPhIi 0o Haxoautcs Ha ComHile, 1100, He
MEHSISI CBOETO TIOJIOXKEHHS 10 OTHOMICHHIO K CONHITY, cMOTPUT Ha COJTHEYHYIO CUCTEMY CO CTO-
poubl. BHe3emubie HaOnmroaaTenu i Kersiepa MOIH ObITh, KOHEYHO, TOJIBKO BOOOpakaeMbIMH,
a He peaNbHbIMU. [ITOIEMEEBBI SMUIUKIIBI TOXKE SBIISIOTCS BOOOPaKaeMBIMH, & HE PEaTbHBIMU,
HO OHHM HE MOTYT IIPU 3TOM CTaTh HAOMIONAEMbIMU JJaKe “B IPHHIHIIE”.

Paccmorpum atoT Bonpoc 6osee moapobHo. Teoputo Keriepa, Tak xe kak u reoputo I1to-
JIeMesl, MOYKHO MPAKTHYCCKH MMPOBEPUTH TOJHKO C IMOMOIIBIO0 KOCBEHHBIX HaOmwomeHuit. OnHa-
KO TONBKO Teopus Keriepa coepHUT TOUHBIN (XOTS U MPAKTUYECKH HEpeaTn3yeMbli) perenT
PSIMOM SMIMPHYECKON MPOBEPKU, @ KIMEHHO CIOCO0 HEMOCPEACTBEHHO YBHICTh SJLIHITHYC-
CKHe opOUTHI HEOECHBIX TENl CBOMMM IJlazaMu (pa3MECTHBIIUCH Tle-To Hemonaieky oT ComHia
1 TJIOCKOCTH OPOUTHI COOTBETCTBYIONIEH TUTaHEeTHl). B 3ToM oTHOmIEHNN Teopuio Kertepa mox-
HO CPaBHUTH € Teorpaduvaeckoil KapTol, KOTOPOH MOXKHO MOJB30BAaThCA JJIS IMMyTEUIECTBHA IO
YHHUBEPCYMY (XOTS U HE MMes TIPU 3TOM ITOJTHOH YBEPEHHOCTH B TOM, YTO 3Ta KapTa COBEPIICH-
HO mpaBwibHas). Teopus [ITomemes He mpecienyeT TaKUX aMOWIIMO3HBIX IEJeH M TONBKO 3(]-
(exTHBHO cucteMarn3upyer (“‘criacaer’) U mpeacKa3biBaeT HEOCCHBIC SIBICHHUS JOCTYITHBIC IS
3eMHBIX Habmromareneil (BKIOYas BCEX 3€MHBIX MyTEHIECTBEHHHKOB)?. IITONEMEEBHI SIMIUK-
JBI TIPEACTABISIIOT COOOM YHCTO MaTeMaTHYeCKHe KMHEMaTHYeCKHe KOHCTPYKIHH, KOTOPBIC B
KOHTEKCTE JaHHOW TEOPHU HE CBA3aHBI HU C KAKUM OIPEIeIICHHBIM BO3MOKHEBIM OIIBITOM BPOZE
OIIBITa BHE3EMHOTO HAOIONCHHS 3a TUIaHeTaMu, Kak y Kerurepa.

B teopun [ITomemes HaOmonaTenn u HaOmonaeMble 00bEKTHI (HEOSCHBIE Tela) TMpUHA/I-
JEeKAT K Pa3NUIHBIM “‘MupaM” (YHHBEpCyMam) — U JEJO 3[eCh BOBCE HE B MeTa(hU3NICCKOM
TIPEPAcCyKe, a B PEANTUCTHYCCKON MPEAMOCHUIKE, COITIACHO KOTOPOH MOBEPXHOCTH 3EMITH —
€IMHCTBEHHOE MECTO, OTKYy/Ia BO3MOXKHBI HaOMIONeHHs. B paMkax Takoil Teopun (6e3 BCSIKIX
MeTa(pU3UIECKUX TOMTOTHEHNH) 0 HEOECHBIX TeIaX MOKHO TOBOPHUTD M0/bKO KaK O SBIICHUX, a
HE Kak 0 (peanbHbIX) Qu3ndecKkux 00bEeKTax, a MUP HEOECHBIX TNl MOXKET OBITh MOCTYIUPOBAH
TOJBKO MeTadu3muecku. He MCmombs3ys Takoro poaa MeTadu3nvIecKux MOHATHI, Teopuio Ker-
Jiepa MOXHO Ha3BaTh PEaIMCTUYECKON B TOM CMBICIIC, YTO OHA MPE/IoiaracT HeOSCHBIE Tela Ta-
KHMU K€ BOSMOXKHBIMU MPEIMETAMH OITBITA, KAK U TPEJAMETHI HAIIero 00MUXo/a.

Ha mepBrIit B3N] KaXKETCsI, YTO MBI IPHIILTH K Mapaiokcy: Teopus Keriepa siBisiercs pea-
JUCTUYECKOM, MOCKOJBKY MPEIoaracT BO3MOXHOCTh ()aHTACTHUSCKUX OMBITOB, a Teopwst [1To-
JeMest He SIBJSICTCS PEaIMCTHYCCKOM, MTOCKOJIBKY OIMMPAETCS TOJBKO Ha aCTPOHOMUYECKHE Ha-
OJIONCHMS, PEaTMCTUYHOCTh KOTOPBIX HE BBI3bIBAaJIa HUKAKUX COMHCHHI yXKE B 3MOXY CaMOTO
IItonemes. OHAKO 3TOT KaXYIIMKACS APaJTOKC HETPYAHO OOBSICHUTH. [1Jis 3TOro Hy>KHO Oojee
TOYHO IPOBECTU PA3IUYUEC MEKIY (QU3NICCKHUMHU THIIOTE3aMHU (KOTOPhIE MOTYT OBITh KaK HUC-
TUHHBIMH, TaK ¥ JIO)KHBIMH), C OIIHOW CTOPOHBI, U META(PU3UUCCKUMHU MPEANOCHUIKAMH, C JIPY-
roif cTopoHbl. Pa3nudne COCTOUT B TOM, YTO (PU3HUECKUE THUITOTE3bI TOMYCKAIOT IMITUPUICCKYIO
npoBepky (o KpalHeit Mepe 6 npunyune), a MeTapU3NICCKUE MPEAMOCHUIKHA HE JJOMYCKAOT Ta-
Kol mpoBepkH. B ommume ot KaHTa 51 He cymTaro, 4To 001acTh BO3MOKHOTO OIBITA KAKHM-TO
00pa30M JKECTKO 3a/iaHa allPUOPH M YTO €CTh OO KPUTEPUil, KOTOPBINA 0€3 BCIKOTO obparie-
HUSL K OIBITY BCErZa MO3BOJISICT CTPOTO OTIIMYMTh YHCTO METAPU3MUCCKUEC YTBEPIKACHHUS OT Ha-
YYHBIX THIIOTETHYCCKHUX YTBeP)KICHUMA. Paznmnune Mexay Gpu3nuecKuMu U MeTadhu3nIeCKUMU
YTBEP)KICHUAMHU CaMO SBJISIETCS B HEKOTOPOM CMBICIIE ONBITHBIM (3MIupudeckuM). [lomyckas
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B KaueCTBE BO3MOXKHOTO OTBIT, KOTOPHII Ha JaHHBI MOMEHT BPEMECHH IPAKTHICCKU HEpeali-
3yem, Teopus Kemepa (vmu mobast pyrast peaaucTudeckas (Gu3n9Ieckas TSOPHsi) CTAaBHUT 3a]a-
4y peam3aliiyl 3TOTO OIBITa, KOTOPBIA MOXKET BEPUPHUIINPOBATH WK (aTbCHPUINPOBATH TaH-
Hy1o0 Teoputo. Kinaccuueckyto HeOecHyro MexaHHKy Kerepa-HploToHa CeroiHst MO>KHO CUUTATh
peaTCTHYHOMH, TTOCKOJIBKY T€ BOBMOXKHBIE OIBITH U T€ BOZMOXKHBIE HAOIIOIEHNS, KOTOpas 3Ta
TEOpHsl MPEAIIOIaraeT, 3a MPOIIe e HECKOIBKO CTOIETHH ObUIM YaCTUYHO PEeaIM30BaHbl, a Te,
KOTOpbIE He OBbIIM pean30BaHbl (M P HBIHEIIHEM YPOBHE Pa3BUTHS TEXHUKH HE MOTYT OBITH
pea30BaHbl), CTalll BO BCSIKOM ClTydyae BBIINISAETh MeHee (paHTaCTHYHO.

Wmes B BUIYy BCce IPHUBEICHHBIE BBIIIE HABOSIINE COOOPAKEHNUS, 1 PUCKHY MPEATIOKUTD
001Mii KpuTepHii (HE0OX0ANMOE U I0CTaTOYHOE YCIIOBHE), KOTOPBII MTO3BOJISIET pa3inyaTh pea-
JUCTHYECKHE U HEPEANNCTHYECKNe PU3NIYeCcKrue TEOPHU. DTOT KPUTEPHH UMEET YKCTO DIIUCTE-
MOJIOTHYECKHUIT 1 METO/IOJIOTHUECKUii, a He MeTadu3nueckuil xapakrep. Urak, reopus T, onucel-
Baromast yauBepcyM U, sSIBIISIETCSl peaIUCTUUECKOI, €CITH U TOJBKO €CITH 9Ta TEOPUsL:

(a) onuceiBaeT Bce 00beKTHl yHUBepcyMa U Kak MpeaMeThl BO3MOXKHOI'O OITbITa;

(0) onuceiBaeT pU3NUECKUIT MEXaHU3M MONYUYSHUS] COOTBETCTBYIONIETrO OIbITa (HabItoze-
HUs, DKCTICPUMCHTHI, 1/13MepeH1/151) Ha OCHOBAHHUHU TEX XKE O6I_III/IX MMPUHIUIIOB, KOTOPBIC UCTIOJIb-
3YFOTCSI IIPH OMHCAHHH JIIOOBIX IPYyruX Gpu3ndeckux npoueccos B U;

(B) He BKJIFOYAET MpOLEeCcC MPHOOPETEHUS OIbITa (M YEJIOBEYECKOE CO3HAHME — MOCTOJIBKY,
IMOCKOJIBKY OHO IMpearojaractcsa OOBIYHBIM MTOHITHEM OHBITa) B YHCJIO TE€X (I)yHI[aMeHTaHBHBIX
(U3MUECKHX MTPOIIECCOB, KOTOPHIE JIEXKAT B OCHOBE BCEX APYTUX (u3udeckux mnpoueccos B U.

VYcnoBue (a) rapaHTUPYET SMITUPHUECKHUNA XapaKTep TEOPHH. DTO YCIOBHE SBISETCS HEUeT-
KHM, TOCKOJIbKY OCTaeTCsl HeUEeTKOI IpaHKIIa MKy BO3MOXKHBIM OIBITOM M 4YMCTOH (haHTa3u-
eii, B ToM uncie meradusuueckoit. Yeiaosus (0) U (B) OIpEaesiFoT MECTO U POJIb HabIronarenei
B U. Ilpu 3tom (6) rapantupyeT noiaHoty T orHOcHuTensHO U B TOM CMBICIIE, YTO BO3MOXKHBIN
OTIBIT, 0 KOTOPOM HIET Pedb B (a), He TpeOyeT KaKMX-TO BHEIIHHUX IIPOIECCOB, MEXaHU3MOB U
CYIIHOCTEW, IIOMHMO TeX, KOTOpBIE yKe omuchiBatoTcs Teopuer T u Haxomarcs B U. Orcrona,
B YAaCTHOCTH, CJEIyeT, 9TO BCAKHMIA HaOIIOMaTeNb U BCSIKHUH Iporecc HabmoneHus (mpuodpere-
HUS ONBITA) B CBOIO OYEpeb SABIIOTCS MMPEIMETaMi BOSMOXKHOTO OIBITA. YCIOBHE (B), KOTOpPOE
MOYKHO Ha3BaTh YCIOBHEM OTACIMMOCTH HaOIIONATENsI, TapaHTHPYeET, 9To B U eCTh OOBEKTH U
TIPOIIECCHI, KOTOPBIE HE ABISAIOTCS HAOTIOAATEISIMI M KOTOpPBIE BOOOIIIE HUKAK HE CBS3aHEI C Ha-
OnroneHUAMH (HE CUMTasi TOTO, YTO COMIACHO (@) BCsAKAs TaKas BEUIb M BCAKHU TaKOW IIPOIIECC
SIBIISICTCSI TIPEIMETOM BO3MOXKHOTO OmbITa). [Ipote roBops, (B) rapantupyer, uto T OyneT agex-
BaTHO ommckiBaTh U, maxe ecim n3 U yOpaTh Bcex Habmroqarenel, Toraa kKax (a) u (B) BMecTe ra-
PAHTHPYIOT, YTO BO3MOXHEIH OMBIT Teopuu T HE COBIAIAeT ¢ €€ ACHCTBUTEIHHBIM OIBITOM.

Ocrapmss cefiwac B ctopoHe (a) u (0), s Xouy ocTaHOBUTHCA Ha (B). [Ipekne Bcero 3ame-
THM, 9TO 3TO YTBEP)KICHHE SBISICTCA KOHTP(AKTyaTbHBIM IO OTHOIICHHIO K JEHCTBHUTEIBHO-
MY OIIBITY, fOCTynHOMY AJ1s1 T; Gonee Toro, ¢ TaHHBIM KOHTP(AKTYaIbHBIM CYXICHUEM HENb3s
CBsI3aTh HUKaKoe OJIM3KOE 110 CMBICITY IIpecKa3aHKe, KOTOPOe MOXKET OBITh TPOBEPEHO HA JICH-
CTBHUTEJILHOM OTbITE. J[eHCTBUTEIBHO, €CIIM B MUPE YHUYTOXXUTH BCE JKUBOE U BCE CO3HATEIb-
HOE BKJIIOYast YEJIOBEUECKHUI PO, TO O pe3yiIbTaTax 3TOro KCIIEPUMEHTa BCE paBHO HUKTO HUYe-
ro He y3HaeT. TeM He MeHee (a) 1 (B) BMecTe TpeOyIOT CUNTATh TaKOW SKCIIEPUMEHT BO3MOYKHBIM
1 PEe3yNbTaThl 3TOTr0 HKCIIEPUMEHTA — MpeJcKazyeMbIMH ¢ oMonibio T. Kakue mis sToro moryt
OBITH OCHOBaHMs?

51 nymaro, 4To y Hac ecTh JuIs (B) MPEXIe BCEro IMIUPUUECKUE OCHOBaHMsL. MBI 3HaeM 110
OITBITY, YTO 3pEHHE, OCsA3aHHe, CIYX M JPYrHe Y4yBCTBA, C MOMOIIBIO KOTOPBIX MBI MPOBOIUM
HaIllM HAOMNIONEHHSI M SKCIIEPUMEHTHI, MIPUCYIIU TOJBKO AOCTATOYHO BBICOKOOPTaHW30BaHHBIM
JKUBOTHBIM. MBI TaKke 3HaeM 10 OTIBITY, UTO HayKa O MpHUpoJie (B TOM BHJIE, B KOTOPOM OHA HaM
3HAaKOMa) BOBMOXKHA TOJILKO B Pa3BUTOM YEJIOBEYECKOM OOLIECTBE, B KOTOPOM CYILIECTBYIOT SI3bIK
U MUCbMEHHOCTH. MBI €llle 0YeHb II0X0 TOHUMAEM YTO TaKoe MPHOOPETCHUE OMBITA HAa YPOBHE
HEeWpOo(pHU3HOIOrHIECKHX MTPOIIECCOB B MO3Te YENIOBEKA; eIlle Xy)Ke MbI [IOHUMAaeM, Kak ycTpoe-
HbI COLIMANILHBIE MPOLIECCHI, KOTOPBIE MO3BOJISIOT (PMKCUPOBATh MPHOOPETEHHBIN OMBIT B CUM-
BOJIMYECKOH (hOopMe U IepeaBaTh ero OT OHOTO MOKOJICHUsI HcclieoBareneii 1pyromy. Tem He
MeHee YK€ Ha HBIHEITHEM YPOBHE 3HAHUI MOXXHO YTBEpXKIaTbh, YTO MPHOOPETEHUE OIbITA de-
JIOBEKOM U CO3[aHHE€ Ha 3TOW OCHOBE HayYHBIX TEOPHUHl SBIIsETCS He (GyHAaMEHTAIbHBIM, a, Ha-
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IIPOTUB, OYECHB CIEIH(PUIESCKUM MTPOIIECCOM, KOTOPBIH BO3MOXKEH TOJBKO B OYE€HB CIOXKHBIX CO-
LAJIbHO-OMOJIOTMYECKHX CHCTEMAax BPOJIe Pa3BUTOTO YeoBedeckoro odmecra. [Iono6Ho ToMy
KaK OTKa3 OT UJEU O TOM, YTO Hallla MJaHeTa HaXOAUTCS B UEHTPE MUPO3JaHHUs, yiKE O3B0
HaM JIydIile IIOHATh KaK yCTPOEHA 3Ta IUTaHETa U e OKPY>KeHNe, 0TKa3 OT MeTa(u3ndeckoii uuen
0 GyHIaMeHTaIbHON POJTH YEJI0OBEYECKOTO MBIIIICHUS! B MUPE MOKET ITO3BOJIUTH HaM JIyHIIe I10-
HSATh, KAK YCTPOECHO Hallle MBIIIJIEHHUE U YTO AeTaeT BO3MOXKHBIM Hallly HayKy. IMEeHHO sMnupH-
YecKH 000CHOBaHHBIC TEOPUH, a HE METa(hU3NUECKIE COOOPAKEHHUS TTO3BOJISIIOT PACCMaTpHBaTh
MUp 6e3 YenoBeka B Ka4eCTBE MpeMeTa BO3MOKHOTO OTBITA, KOTOPBIH ISl YeJIOBEKa 3aBEAOMO
HE MOXXET CTaTh JCHCTBUTEIbHBIM.

Peanusm kak smucTeMoJIOrMuecKasl JOKTpUHA YTBEPXKIAeT, YTO UMEHHO pealluCTHUYECKUe
TEOPUH TIPEACTABISIIOT co0oi BhICIIYI0 (GopMy (QyHIaMEHTaIbHOTO SMIIMPUYECKOrO0 3HAHUS.
[To orHOmIEHHIO K TeM (yHIaMEHTAIBHBIM TEOPHSM, KOTOPBIE HE SIBIISIOTCS PEaTnCTUYECKHU-
MH, peajlu3M UrpaeT pojb METOAONIOTHYECKOH HOKTPUHEI, T.€. UCCIEI0BaTEeIbCKOM CTpaTeruy,
HalpaBJICeHHOI Ha TO, 4TOOBI Ha 0a3e CYIIECTBYIOLICH HepeaTHCTUYeCKOH TEOPHH MOCTPOUTH
peaTuCcTHYECKYIO TEOPHIO (B 9TOM COCTOUT CMBICI MPUJIAraTeIbHOTO “BBICHINI B IPEABIIYIIEM
HPEITIOKECHUN).

IIpuBeneHHBIN BbIILIE IPUMEDP U3 UCTOPUU aCTPOHOMMHU IIOKA3BIBAET, UTO TAKUE CTPATErUU
OBIBAIOT YCIIEIIHBIMU. XOTS Y HAC Ha CETONHALTHUN JeHb HET KBAHTOBOU TE€OPHUH, KOTOPYIO MOXK-
HO ObLTO OBbI 6€3 CyIIeCTBEHHBIX OTOBOPOK Ha3BaTh PEAIMCTHYECKOI B CMBICIIE IPUBEACHHOTO
BBILIC OIMPEACICHUA, 1 HE BHXKY OCHOBAaHUM CUHTATh TaKyrlo TCOpPHUIO 3aBEIOMO HEBO3MOKHOM.
B cnenyrorieit yacT cTaThu A yKaKy Ha OJMH M3BECTHBIN 31301 ucTopuu (pusuku XX B., KO-
TOPBIH ITOMOXET MHE B CaMbIX OOIIMX YepTaxX OMHCaTh BOZMOXKHYIO CTPATErHIO Pa3BUTUS HOBOU
peanucTUIeCcKon GU3MKH.

Uro0bI Tenepb 00BSICHUTH, MOYEMy KaccHdecKas MaTeMaThka 3(p¢eKTHBHA B PEaUCTH-
YEeCKUX (U3MUYECKUX TEOPHSIX, JOCTATOYHO YKa3aTh Ha JBa OOCTOATENLCTBA. Bo-TIepBhIX, HyX-
HO BCIIOMHHUTB, YTO MBI TOBOPUM O KJIACCMYECKOM MaTEMaTHYECKOM armapare, KOTOpbIH nMe-
€T He TOJBKO HMIEANIbHYIO, HO U PEalbHyI0 CEMaHTUKY. BO-BTOPBIX, Hy’)KHO UMETh B BHIY, YTO
KJIacCHUYECKHE (PU3MUECKUE TCOPUH YCTPOEHBI CICAYIOINM 0Opa3oM: BCE MOHATHSA 3THX TEO-
pHii HAYMHAS C CaMbIX JIEMEHTAPHBIX BBIPAKCHBI HA MATEMAaTHIECKOM SI3bIKE (T.€. HT'PAIOT POJIb
peaTbHBIX CEMaHTHYSCKUX 3HAYEHUH COOTBETCTBYIOIIMX MAaTEMAaTHYECKHUX MOHATHH), IpHUYEM
3JIEMEHTApHbIE MAaTEeMaTHUECKUE MOHATHS (TOUKa, JIMHUA U Ip.) UMEIOT B Ka4e€CTBE PEaIbHBIX
CEeMaHTHYECKNX 3HAYCHUH TaKKe dJIeMEHTapHbIe (pru3ndecKkne MOHATHA (YaCTHLA, TPACKTOPHS
1 Ap.) DTO MO3BOJISIET 3apaHee MOAEINPOBATH BCE BO3MOKHBIE (BKITFOUAs ICHCTBUTEIBHBIE) OITBI-
THI pEJICBAHTHBIE TAHHOM TEOPHH C TOMOIIBIO0 MaTeMaTHYECKHX oneparid. UToObI onpenenuTs,
4To OyzneT HaOmonaTh acTpOHOM, Haxoxsmuiics Ha Jlyne, Kerutep nonbesyercs, BO-1iepBbIX, CBO-
el MeXaHN4eCKOH MOZAEIbIO IJIAHETAPHOM CUCTEMBI, 8 BO-BTOPBIX, FEOMETPUUECKON ONTHKOM.
[Tockonbky 00€ 3TH TEOpHH SBIISIOTCS MaTEeMAaTH3UPOBAHHBIMH, 33][a4a CBOAUTCS K TIOCTPOCHHIO
HYXXHOW MaTeMaTH4ecKoil (KHHeMaTH4eCKOi) KOHCTPYKIMH U ee (pu3ndecKoil nHTepIpeTanny.

ITpu 3TOM POUCXOAUT AOBOIBHO TOHKAS UTPa MEXKy pa3lIUYHBIMU TUIIAMH CEMAaHTUK UC-
MOJIb3yeMON MareMaTudecko KoHCTpykiuu. CTaHnapTHas HcalbHas CEMaHTHKA STOM KOHC-
TPYKIMH JIOTIONHACTCS (PU3HMUECKONH CEMaHTHKOM JaHHOH TEOpHH, B YACTHOCTH, IPSIMbIE JTMHUH
HMHTEPIIPETHPYIOTCS KaK CBeTOBBIE JIyud. [Ioka peds uueT Tonbko 0 BooOpakaeMoM, a He Jieiic-
TBUTEJILHO MIPOBEIEHHOM 3KCIIEPUMEHTE, 3Ty CEMAaHTHKY €Ille Hellb3sd Ha3BaTh PEaJIbHON B TOY-
HOM cMbIcIe cnoBa. Korfa u eciy cooTBETCTBYIONIHNM IKCIIEPUMEHT ACHCTBUTEIBHO IIPOBOIUT-
Csl M HE IPUHOCUT HEOXKUJAaHHOCTEH, 3Ta CEeMaHTHKa CTAHOBUTCS pEaJIbHOM.

D¢ HeKTUBHOCTh MATEMAaTHKH B pEalCTHUECKOH (PU3NYECKOil TEOPHH COCTOUT B TOM, YTO
TaKOro pojia MaTeMaTH4eCcKoe MOAEIHPOBAHUE SKCIIEPUMEHTOB U TEOPETUUYECKOE NpeICKa3aHue
UX Pe3yJbTaToB 4acTo (HO He BCErna) AeHCTBUTEIHHO OKa3bIBaeTCs yCIeHbIM. CXeMbI MaTepu-
QJIBHBIX OIEPAIlUii, KOTOPBIC C MOMOIIBI0 CUMBOJIMYCCKUX CPEACTB (GUKCUPYIOTCS B BUJC ““dHC-
TO” MaTeMaTHYEeCKUX OIepalui, YacTO OKa3bIBAIOTCS SMIIMPHUYECKU aJCKBATHBIMHU IAJICKO 3a
npeneaMHu CBOeH MCXOIHOM 00NacTH MprUMeHeHus. 3eMHas (pealibHasi) CEeMaHTHUKa MaTeMaTH-
YEeCKUX omeparuii npogonkaet padorars 1 Ha JIyne. OfgHaKo Tak IPOUCXOINT HE BCETA: TIPOU3-
BOJIBHOE paciinpeHue o0acTi NPUMEHEHUs] MaTeMaTu3upoBaHHOM (usnueckoit Teopun T mo-
JKEeT U He BBIIEPKaTh ONBITHON MPOBEpKU. B 3TOM citydae BO3HHKAaeT HEOOXOAUMOCTh B HOBOM
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teopuu T', KoTOpast MOXeT MOTpeOOBaTh HOBOTO MaTeMaTHUYEeCKOro ammapara. VgeanbHas ce-
MaHTHKa MaTreMaTindeckor yacth M Teopun T TO3BOIISIET MpH 3TOM HE OTOpacwiBaTh M BOBce
KaK IUIOXO IMOCTPOCHHYIO TEOPHIO, @ TOBOPUTH O TOM, YTO B HOBOU (r3mueckoit Teopun T’ mare-
Matudeckas Teopus M yke HellpuMeHHMa (HJIH BO BCSIKOM CIIydae HeJ0CTaTOYHa).

XOoTs 3TH 3aMeYaHusl He TTO3BOJISIIOT OOBSICHUTD, [TOYEMY SMIIMPHUYECKasl HayKa BOZMOXKHA B
MIPUHINIE, HO OHU OOBSICHSIOT, IOYEMY B AMITUPHUUYECKON HAayKe MaTreMaTHKa MOXET OBITh 3(¢-
(hexTHBHOI.

Bo Bropoii wactu crarbu Oymet OoJee mogpoOHO MOKa3aHO, TIOYEMY 3Ta KIlacCCHYecKast cXe-
Ma IPUMEHEHHsT MaTeMaTHK! B pU3KKe Tepectaia paborath B XX B., a 3aT€M BbICKa3aHbI CO00-
paKeHHsI, KacaroIlrecss BO3MOXKHOCTH 3aCTaBUTh 3Ty cXeMy paboTars cHOBa B X XI B.
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Ipumeyanus

! Tounas mara Takoro MPU3HAHHSA, KOHEYHO, MOXKET OBITH TOIBKO YCJIOBHOW. Bo BesikoM ciydae, B
1869 1. mybnukarms (omubodHOro) MoKazarenscTa [IaToro eBrimnosa nocrynara JKozedom beprpanom
(Joseph Bertrand) B “Tpymax ®paHiy3ckoii akaneMud HayK™~ BBI3BaJla MPOTECT BEAYyMIMX (PpaHIly3CKHX
TeOMETPOB, B pe3ynbTare koToporo ®paHiry3ckas akajJeMusl HayK MPHHsIA TPHHIMIHAIBHOE PEIIeHHe
OoIbIIle HUKOT]a HE pacCMaTpHBaTh U He ITyOIMKOBaTh TaKUe J0Ka3aTesibcTBa. HarmomHIo, 4To nepBas my6-
nukars JIo6aueBCKoro Ha TeMy HeeBKIMAOBOH FeOMETPUH B CAMOM aBTOPUTETHOM TOT]a MATEMaTHIECKOM
xKypHaie Kpeme (Ha ¢ppanmysckom s3bike) narupyercs 1837 r. [Jlo6aueBckuii 1837]. HeynuButensHo, uTo
3HAKOMCTBO C IPOOJIEMATHKONH HEEBKIINJOBOH IeOMETpHH CO CTOPOHBI (r0codoB 3aHsIO ele Oonblie
BpPEMEHH.

2 Takoro poaa TEOPUM B COBPEMEHHON (DM3MKE HA3BIBAIOT “‘(DEHOMEHOJIOIMYECKUMHU”, UMES B BHJLY,
YTO OHH JIMIIB “‘CIIAcaloT SIBJIEHHS U He MPETeHAYIOT Ha nX 00bsCHEeHHe. DTO 3HAYeHHE CII0Ba “(eHOMEHO-

CX

JIOTUYCCKHHU  UMCET TOJIBKO KOCBECHHOC OTHOIIICHUE K CI)I/IJ'IOCO(I)CKOﬁ q)eHOMeHOJIOFI/II/I.
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