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Ilpeoucnoeue asmopa Bekopouu
2009.11.18 13:16 cpena

Kuura «Martemaruka: YTpara onpeneneHHocTi» Moppuca KnaliHa nosiBuiach B MOei KM3HU B
JIOBOJIBHO ApaMaTHYECKU €€ MOMEHT.

Jletom 1978 rona s, pa3BuBas ganblie CBOIO (HUIOCO(PCKYIO CHCTEMy, ele 00oiee HHTEHCHBHO,
YeM B NpeablIylLIre TOXbl, 3aAyMajcs Hal NPUPOJON YMCEN U BOOOIIE MaTeMaTHKH, 1 UMEHHO TeM
JIETOM $1, HaKOHEIl, MOHSJI €€ — 3Ty MpHUpoJy — A0 KOoHIA. Ta cucrema mpeacTaBieHUd, KOTOpas Toraa
poaunach, MO3KE MONMyuniIa Ha3BaHue «BemaHckas Teopus» — W MOJA TaKUM HMEHEM OHa OyJeT
¢burypHupoBaTh B 3TOM H3AaHUU U BooOIIe purypupyer B Bexopann.

Kanra Kiaiina Beimia Ha anrnuiickoMm s3beike B 1980 romay; cramo OviTh, B 1978 Tomy, xorma
ponunacek Benanckas teopusi, KitaifH cBOI0 KHUTY €Ille TOJIBKO MHUcall WM HaunHal nucath. Ho Bcé aeno
B TOM, 4TO BenmaHckas Teopusi Kak pa3 M MpeINcTaBsula cOOOH OTBET HAa T€ BONPOCHL, KOTOpBIE
COCTaBJISIIOT OCHOBHOM CTepxeHb KHUTY KiaiiHa.

[ToTpaTuB Ba ¢ MOJIOBHHOW T0/1a HA THCbMEHHOE M3JI0KeHUEe BemaHckoil Teopun U pa3paboTKy
HEKOTOPBIX HIOAHCOB, 51 16 deBpans 1981 ronma npeawsBuil ee (B MAIIMHONKMCHOM BHUZE) BEAYIIUM
TIPEJICTABUTEISIM JIATBUHCKOW HAYKW (HOOpATHCS O MPeACTaBUTENeH POCCHIICKON MITH BOOOIIEe KaKoi-
HUOYIb MHOM, TOMUMO JIATBUHCKOW, HAYKH y MEHsI HE OBIJIO HH CHJI, HU BO3MOKHOCTH).

K 1984 roay ostumu mnpenctaBuTensMu (JIATBHHMCKOW «Haykw») BemaHckas Tteopust Oblia
OTBEprHyTa — 0€3 Cephe3HOTr0 ee pacCMOTPEHHUsI U 0€3 BBIABWKECHHS KaKUX-THOO apryMeHTOB IPOTHB
Hee. (OCHOBHBIMH MOTHUBaMH OTBEPXXECHHS OBLIM OOBIYHBIC: OIOJYEHHE JIIOJCH, CUMTABIIMX ceOs
«rpodeccHOHaNIaMny, MPOTUB «ayTcaljiepa»; 3aBUCTh K yclexaM COIUIEMEHHHKAa U HEXellaHWe HX
NPU3HABATh; )KEJIaHNE 3aLUTUTh CBOIO MPUBBIYHYIO HAYUHYIO «KOPMYILKY» H T.I1.).

W BoT, B 3TOT JpaMaTHYeCKMd MOMEHT Ha IOJKaX OTEYECTBEHHBIX KHIDKHBIX Mara3vHOB
MOSIBUJICS. pyCcCKMii mepeBon KHUrM KiaifHa, B KOTOpOil C HEBHAAHHOW 10 TeX TOp SPKOCTHIO
BBIJIBUTAIHCH T€ TIPOOJIeMBbI, KOTOpbIe Benanckas Teopus yxe pemmnia.

S Torma Kynuil 1Ba 9K3eMIUIApa 3TOM KHUTW: OAWH Ui ce0si, a BTopoi mojmapui (Ha Poxxaectso
1984 roma) rmaBe MOWX MPOTHBHUKOB — IpemojaBareiio JIATBHIICKOTO TOCYJapCTBEHHOTO YHHUBEP-
cutera, Torna kaumuaaty ¢.-m. Hayk Kapmucy IlogHuekcy, B ero 3K3eMIUISIpE OTMETHUB KpPAaCHBIMH
YepHUWJIaMH MHOXKECTBO IIMTAaT M BIMCAaB JapCTBEHHYIO Haanuch c snurpadom: «Cumupu 2opoviHio,
mamemamux!».

(Ot0, MpaBaa, HE MOMOIJIO: JIATBUNHCKHE «YYEHbIE» OMOTYMUINCH HE TOJBKO MPOTHUB MEHHA, HO U
npotuB Kiaiina).

MHoro «Bobl yTeKIo» ¢ Tex mop. Jecstuietusmu s 6oposics 3a npu3Hanue BemgaHnckoii Teopun
(maxxe He 3a TMpHU3HAaHWE, a 3a TO, YTOOBI OHA ObLIa MPOCTO BOOOIIE paccMoTpeHa). S Mcmosb30Bal
Ka)Iblid MTOJIBEPHYBIIHMIACS MIAHC, HO ATH MIAHCHI ObUTM HUYTOXHBIMH. (UTO MOXET cjenaTh 4YeloBek,
MMEIOIIUI Ha pyKax TOJIBKO HECKOJBKO 3K3eMIUIIPOB OyMar, OTIedaTaHHbIX Ha MUINYIIEH MalluHKe, U
HE HMMEIOLIMHA COBEPIIEHHO HHUKAKOW MOJACPKKM aOCONIOTHO HUTAE, a TOJBKO IpEe3HpaeMblii U
BBICMEUBAEMBIH «IIPOPeCcCHOHAIAMU HAYKH»?).

31ech He MECTO MEPEUHCIATh BCE TO, UTO S NPEANPHHUMAN, HBITasICh JOOUTHCS PacCMOTPEHHS
Benanckoii Teopun «ounmanbHoi Haykoit». [loctatouHo ckaszaTh, yTo B 2003 romy mo ykasaHHIO
mmaHo [Ipesunenta JlaTBuiickoit PecryOnuky mpoTHB MeHS MOYTH OBUIO BO30YXIEHO YTOJIOBHOE /€TI0
natButickor [lommmuedt 6e30macHOCTH (3TO BMECTO TOro, 4TOOBI MPOCTO paccMOTpeTh BemaHcKyro
TEOPHIO U JaThb O HeH Kakoe-HUOyIb apryMEHTHPOBAHHOE 3aKIIOUEHHE: BCIO aOCypAHOCTH 3TOM
CUTyaIu¥ TPYIHO Aake cebe BOOOpa3uTh!).

ITonoxenne m3meHmwiock Toibko B 2008 romy (cmyctss 30 ser mocie co3manus Bepanckoit
Teopun!), koraa OecriaTHble cpeacTBa MHTEpHETa JOCTUININ TaKOTO YPOBHS, YTO U MOH, IIOCBSILIEHHbIE
MaTEMAaTHKE U TO3TOMY «HEIUIOCKUE» TEKCTHI CTAJI0 BO3MOXKHO pa3MecTUTh B IHTepHETE 1 cenaTh TeM
CaMBIM JIOCTYIHBIMH HIMPOKOW ITyOJMMKe BO BceM wmupe. Tonpko Temepsr y Bemanckoil Tteopun
MOSIBUJIACh BO3MOXKHOCTH BHIATH Ha Poccuiickyio (1 BooOIIe MHUPOBYIO PYCCKOSI3BIYHYIO) ayAUTOPHIO,
000WIsl Ty CTEHy 3aMalyMBaHUs, 3aTalTHIBAHUS, NPE3PEHUS W HEHABHCTH, KOTOPYIO € B TeueHHE
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TPUILATH JIET CO3/1aBajia Ta CMECh IPOBHHIMAIHHON OTPAaHUYECHHOCTH M MEJIOYHOTO 3aBUCTIUBOTO
3TOM3Ma, KOTOpasi BCE 3TO BpeMS pyKOBOIIIIA JIATBUHCKUMHU TICEBIOYICHBIMI.

C 2008 roma marepuansl mo BemaHCKoil TeopwH TOCTENEHHO MyOnmKyroTcs B UHTepHeTe, U
nyOnukarysi kauru KnaiiHa ¢ MOMMHU KOMMEHTapusMH (pasymeercs, B Jayxe BemaHckod Teopuu)
MIPEJICTABISIET COOOM OJTHO MEPOIIPHUATHE M3 3TOTO HAIIPABIICHUSI.

B mnacrosmem wm3mannu (kaurm KomaiiHa) s, pasymeeTcs, He MOTY [aTh CHUCTEMaTHYeCKOe
nznoxxenue Benanckoit Teopun. Ho HECKOJIBKO CIIOB 0 € CYIIHOCTH, IOXKalyH, clIelyeT cKa3aTb, 4YTOObI
3Ty KHUTY (C €¢ KOMMEHTapHsIMH) MOXHO OBLJIO YHMTaTh OOJiee MEHEE HE3aBHCUMO OT OCTAJbHBIX
MarepuasioB o BegaHckoi Teopuu.

CymHocTh Benanckold TeopuM COCTOMT B TOM, YTO B HEHl deloBedecKas IICHXHKA
paccMaTpuBaeTCs Kak JACATelIbHOCTh (paboTa) CUCTEMBI 00paboTKH HH()OPMAILIUY HIIM, HHBIMU CIIOBAMH,
Omorormgeckoro kommetorepa. Cama mo cebe 3Ta mues He HOBAa M 4acTo (purypupoBaiia, HaYMHAS C
«apsl kubepaeTnkn» B 1950-x romax. OpurnHaIbHBIM (OTCYTCTBYIOIINM B IPYTHX TEOPHSIX U CHCTEMAax
B3IJISI0B) MOMEHTOM BemaHCKOW TeopuM SBISETCS TO, YTO OHA HE OCTAHABIMBACTCS HA 3TOW OOIIeH
JICKJIapaliui 1 HaYMHAeT pa3ouparh 3Ty cucTteMy 00paboTKU HH(pOpMaIU («OIEPAIIHOHHYI0 CUCTEMY))
B TEPMHHAX a0CTPAKTHOT'O IPOTPAMMHUPOBAHHS.

To €CTh, Mbl HAUYMHACM IIPCAIOiaratb B 3TOM OHepa]_[I/IOHHOI\/'I CUCTCMEC HAJIMYUC ONPCACIICHHBIX
(BBIACTICHHBIX HAMH) IporpaMM (Wi QYHKIHMOHAIBHBIX OJIOKOB), BHITMOJHSIOIINX BIIOJHE KOHKPETHYIO
paboTy; MBI HAYMHAEM PacCyXIIaTh 00 ITHX MPOTrpaMMax TaK, KaKk BOOOIIE pacCyKIal0T MPOTPAMMHUCTHI
0 cBomx (WIM 9yXHX) TIporpaMMax: HE HWHTEpeCysICh KOHKPETHBIMA HOCHTEISIMH WX U
MECTOIOJIO)KEHHEM TIpOrpaMM B TaMSTH KOMITBIOTEpa, a 3aHMMAsCh WX BXOAHOW HWH(pOpMaIUEH,
BBIXOIHBIMH (PE3YIbTHPYIOMUMH ) TaHHBIMU, WX (IPUHIIUIHAIEHBIM) aITOPATMOM H T.II.

Takoil MmoAXOd K NCUXMYECKOM M YMCTBEHHOM [EATEIBHOCTH YEJIOBEKa Cpa3sy MEHSIET BCE
TPaAUIHUOHHBIC TPCACTABIICHUA BO BCCX O6J'IaCT$IX, CBs3aHHBIX C YHOMSIHYTOI\/'I JACATCIIbHOCTBIO. TaK,
HarpuMmep, C€CJIM JIMHIBUCTUKA TPAAUIIMOHHO 3aHUMAJIACh «I'PpaMMATHYCCKHUM CTPOEM  A3BIKa»,
«JIEKCUKON», «3HAYEHUEM CJIOB» W T.II. KATETOPHUSIMH, TO TETIEPh BMECTO 3THUX IPUBBIYHBIX)» MOHITHN
MOSIBJIIIOTCS.  TIPOTPAMMBI, KOTOPBIC KOIUPYIOT COOOINeHUE (KaKyr-TO HCXOAHYI HH(OpMAIUIO) B
MOTOK 3BYKOBBIX CUTHAJIOB Ha OJJHOM KOHIIE, U TIPOTPaMMBbI, IEKOAUPYIOIIUE 3TO COOOIICHUE Ha IPYTOM
KOHIIE, MOSIBISTIOTCS AITOPUTMEBI 3THUX IIPOTPaMM, UX BXOJBI ¥ BBIXOABI U T.II. KATETOPHH.

Bpone (Ha mepBbIil B3rIIsA) TO K€ camMoe, HO TOSBWIACH Apyras CTPYKTypa MpeICTaBICHUH
(mpyras «Momemnb»), Apyrue MOHATHA, JPYToil MOAX0 K JIeNy, U 4Yepe3 HEKOTOpOoe BpeMs, Kak MpaBuilo,
00HapYKUBAIOTCS U APYTUE CIEACTBUS (KOTOPBIX HE OBIJIO B «CTAPOH MOJIEIN»).

B mpunnmme tak ke meno oOCTOWT M ¢ MareMaTHKOW. Pa3 Maremarwmka co3aHa YMCTBEHHOM
JICATEIIbHOCTRIO 4elioBeka, To (o BenaHCkol TeopuH) OHAa CO3JaHa MO3IOBBIMHU MPOrpaMMaMu, U
MOXXHO pacCMaTpuBaTh 3THU IIPOrpaMMbl B KaTECTOPHUAX «a6CTpaKTHOFO IIporpaMMHUpOBaAHUA) . BBIACIIATH
CaMH TPOTpPaMMEI, 3aJeHCTBOBaHHBIE B CO3IAHWM OIPEACICHHBIX «MaTEMaTHUECKUX Belei,
OTIPEEIIATh BXOAHYIO W BHIXOJHYIO MH(OPMAIMIO 3TUX MPOTPaMM, UX MPUHIUIUAIBGHEIA alTOPUTM U
T.J.

Buners 32 MpUBBIYHBIMH «MAaTEMaTHYECKUMHU BEIIAMW» JEATECIHHOCTh U XapaKTEPUCTHKH ITHX
MO3TOBBIX IPOTPaMM — 3TO U COCTaBJISET CYyIHOCTh BegaHckoi Teopun (B 00JIaCTH MaTEMATHKH).

Kornma mbr Haunmnaem TAK cMoTpeTh Ha MaTeMaTUKy, TO OYCHb OBICTPO OOHApPYKHUBAETCS, YTO
«TpaJIMLIMOHHAs MaTeMaTHKa) CO3/laHa Ha YAMBIICHHE HEJIOTMYHO — C TOYKH 3PEHHS H3YUYCHHS TeX
mporpamM, KOTopble (corimacHO BemaHCkoil Teopwm) CTOST 3a 3THUMH MAaTEMAaTHYECKUMHU BEUIaMH.
Byxyun mopokieHueM MO3TrOBBIX IPOTPaMM M M3y4aromiasi (B OCHOBHOM) aOCTpaKTHBIE MPOIYKTHI 3THX
MpOrpamMM, «TPaTUIFIOHHAs MaTeMaTHKa» MpPU ITOM HE OTAaeT cede OT4eTa O MOIIMHHOW IMPHpOoe
M3y4aeMbIX €0 00BEKTOB, IPUMEHSAET K HUM METOJIbI, KOTOPbIE HU OJTUH MPOTPaMMUCT HU B XKHU3Hb HE
MPUMEHWT Obl HU K KaKOW CHUCTeMe IporpamMm (IpelncTaBbTe cede, HampuMep, 4TO OIepaluOHHAs
cucrema WIindows ommcaHa mpud IOMOIIM aKCHOMAaTHYECKOr0 METOJa B BHJIE TEOpEeM U HX
JIOKa3aTesIbCTB: Oosee abcypAHbIM 1 Oosiee HEYIOOHBI METOJl OIMCAHHS IIPOTpaMM TPYIHO cebe naxe
NPEACTAaBUTH!).

EcrecTBeHHO, 4TO Takol B KOpHE — QyHIaMEHTAIIbHO! — HEBEPHBI METOJ| U3yUeHHs OTpe/IeIIeH-
HOW CHCTEMBI IIPOTPaMM M HAKOIUIEHHUS 3HAHWH O HeW (0 ee MPOAyKTaxX) MPUBOANUT K OUYEHB TSHKEIIBIM
MOCJIENICTBUAM ISl MaTeMaTuku. BOT, 3Tu mociencTBust U onucbiBaoTcss Moppucom KiaitHoM B ero
KHHUTE, TPUBOIUMON HIDKE.

Knaiin onmuceIBaeT 9TH MOCIEACTBHS Kak MPOOJIEMY: TO €cTh, 0€3 3HaHUS TOTO0, KaK Ty IpooiieMy
MOXHO ObUTO OBl pemmnTh. A Bemanckas Teopus eile 1O BBIXOJa NepBOTO u3faHus KHuru Kiraiina
JlaBajyia OTBET: YTOOBI PEIIUTh BCE 3TU MPOOJIEMBI, HY)KHO HaYMHATH CMOTPETh Ha MaTEMAaTHKy KaK Ha
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JIeATENBHOCTh U TPOAYKTHl JEATENBHOCTU OMNpPENEICHHBIX MO3TOBBIX IpPOrpamM, MPUMEHAA IS HX
OIMCAaHMS TAKHE METO/Ibl, KOTOPBIE HanOOoJIee MOAXOAAT ISl ONMCAHUS IPOrPaMM U X MPOLYKTOB.

OT0, pazymeeTcs, paauKaIbHbIM NEPEeCMOTP NPOOJIeMbl OCHOBAHHH MaTEMaTHKH.

YroObl HayyHO OLICHWUTH BemaHCKyl0 TeOopHlo (TOuHee: ee CIEACTBHUS B MaTEeMAaTHKE), HY>KHO B
NEPBYI0 OYepedb MPOBEPUTh M YOEOUTHCS, MOTYT JHM BCE IOJOXKHUTEJIbHBIE MaTeMaTH4eCKUe 3HaHWS
ObITh WMHTEPIPETHPOBAaHBl B TEpPMUHAX BemaHCKOW Teopuu — T.e. KaK HPOSYKLHUS AEATEIbHOCTH
OIpeIeICHHBIX MO3TOBBIX IPOTPamMM.

Korga Mel B 3TOM yOemunuch (ecnm yOenwnuch), TO BemaHckas cucTeMa NpeAcTacT Kak
aIbTEPHATHBA «TPAJULUOHHOMY ITOIXOAY» K OCHOBAHMSIM MAaTeMaTHKHU (CO BCEMHU MX CYIIECTBYIOIINMU
PasHOBUAHOCTSIMHM), W TOIZa HYKHO BbIOpaTh, KOTOpas M3 3TUX MOJENEH JIydlle OIHUCHIBAET
JIEHCTBUTEIBHOCTD.

TakoBBI OCHOBBI HAYYHOTO TOAX0/Aa K jAeny M K Bemauckoit teopun. (Kak yxe OpUTO CKazaHO
BBIIIIE, 32 IIOYTU 32-JleTHee CyllecTBoBaHHEe BenaHckoil Teopun, HU paszy He ObLJIO HU OJHOIO CIydas,
4TOOBI K HEH MOJACTYNAINCh C HAYYHBIM MOIXO0I0M).

Bor, ¢ Takux no3unmii Huxe aenarTcs Mou KOMMEHTapuu K kuure Moppuca Kiaiina.

Banguc Orie
18 Hos16pst 2009 rona

* % %

2012.02.28 01:56 BTOpHHUK
(uepes 2 rona, 3 mecsna, 9 guel, 12 yacos, 40 MUHYT)

OTy KHUTY s 3acKaHMpoBajl B KommbioTep B 2005 roay, HO TOraa He MPEANPUHSIT HUKAKHUX
JATBHEUIIIHNX II1aroB Mo 00paboTke TekcTa; oceHbio 2009 roma s OTKpBLUT Tpu ToMa Bekopanu A KHATH
Knaiina, u Torga noBen ee «CIEUTYEKHH» U KOMMEHTUPOBAaHUE O 27-i CTpaHUUbl. A MOTOM JIpyrue
JleJia CHOBa OTKJIOHWJIM MEHS C TaKOTo MyTH, U 27 MecsieB 51 KialiHa onsTe He Kacayics. 3a 3TH MECSIIbI
Obun BeIMyIIEeHB! 9 OrommereHeil «B 3ammty Haykw» Ha caiite MOI-VZN, B3sita opueHranus Ha
Komuccuro PAH mno 6oppbe ¢ mxeHaykoii, Hawata mepermmcka [IOTU, npousseaeHo oduimansHOe
obpamenne k Poccuiickoii Hayke {POTI-2}, otkpeir caiit VE-POTI u Hayato Ha HEM CO3IaHHUC
Benanonenuu. Bo3aMokHO, 3TH (hakThl Kak-TO OTpa3sATcs Ha JanbHeiel padoTe Han kHuron Kiaiina,
KaKOBYIO pa0OTy 5 Tenepb BO30OOHOBIISIO.

[omrmo Momx KOMMeHTapueB, K TekcTy KiaifHa wayT eie 4eThlpe MOTOKa MpuMedaHuit: 1)
HENOJNNCaHHbIE CHOCKM B KHHIe, BUAMMO, NpUHAANExKamme camomy KiaiiHy; 2) KOMMEHTapuu
penakropa nepeBoaa M.U. Srioma; 3) npuMmedanus, MOANMUCAHHBIE «ped.» U, BUTUMO, TIPUHAIICIKAIITHAE
n31aTenbeTBY «Mupy; 4) 4TOOBI UATATENIO HE NPUIIIIOCH UCKATh CCHUIKM Ha JIUTEPATypy B OTHAJICHHBIX
(1 mpuTOM emie B JABYX Pa3HBIX) CIHCKAax JHUTEPaTyphl, s YKa3aHUS HCTOYHUKOB OTIyOJHMpOBA B
CHOCKax. Bc€ 3T0 M MOMHMO KOMMEHTapHEeB MOMX CO3JaeT OOJBIIYyI0 HAarpy3Ky Ha TMOJICTPOYHBIE
IpUMeYaHus BHA3Y cTpaHull. Kpome Toro, KnaiiH HempepbIBHO IUTHPYET Pa3HBIX aBTOPOB.

YroObl B TAKOM 3arpOMOXKJCHHOM NPUMEUYaHUSIMHU U UTaTaMH TEKCTe ObUIO Jierde pa3odpartbces,
YTO €CTh YTO, S CBOM KOMMEHTAapHHM K 3TONW KHHMI€ PELIMI BBIACTUTH IBETOM. S mepebpain pasHble
KoMOuHauuu 1Beta mpudra u GoHa, U €AMHCTBEHHOW KOMOMHAIMEW IIBETOB, B KaKOW S HPU CBOEM
cJ1a00M 3pEHUH MOT U CaM IIPOYECTbh, YTO, COOCTBEHHO, MHOIO HAIlMCAaHO, OKa3aJI0Ch: YePHBIMU OyKBaMu
Ha xenToM Qone. [ToaToMy Ha Takol KOMOMHAIIMH [[BETOB M PUIIJIOCH OCTAHOBHTHCS.

3agaua 3TOTO0 M3JaHUS — HE TOJILKO MPEMOJHECTH B DJIEKTPOHHOM W YA00OYHMTAEMOM BHJIC
3aMeyvaresbHyt0 KHury Kiaitna (370 mydinee omnucaHue UCTOPUMM MaTEeMaTHKH, KaKoe sl TOJBKO Korja-
mubo BHAEN), HO W JaTb TOYKY 3peHusi BemaHckoit Teopuum Ha 3Ty wmcropuio. llostomy mom
KOMMEHTApUH MHOTOUYHMCIIEHHBI U 0O0mupHbl. KOpoTkue mpuMedaHus g 1ai0 B CHOCKax, a JUIMHHBIE — B
BUJIe BCTAaBOK IpsiMo B TekcT Kiaiina. U te, n npyrue, Kak yxe ObUIO CKa3aHO, OT TEKCTOB APYTHX
aBTOPOB OTJIMYAIOTCS LIBETOM (hOHA.

KomMmenTapuu 10 npumepro 30-i crpanmisl Hamucanst B 2009 Toxy, a gansme — B 2012 roxy.!
IIatnaauate rnaB KnaiiHa pa3ieneHsl Ha TPH TOMa — IO MATH TJ1aB B KAXKIOM.

Banauc Orne
28 ¢epans 2012 roma

! Mpemucnosue k kommentapusam 2012 roga cv. B {R-KLINE2}.


http://moi-vzn.narod.ru/
R-POTI-2.DOC#Oficial
http://ve-poti.narod.ru/
http://ve-poti.narod.ru/A000B.PDF
R-KLINE2.DOC

VEcordia, uzBiaeuyenne R-KLINE1 5 Moppuc Knaiin. «Marematukay |

MaremaTuka: Yrpara onpenenesnoctu. I'iiasor 1-V

Mathematics: The Loss of Certainty
Morris Kline

Professor Emeritus of Mathematics
Courant Institute of Mathematical Sciences
New York University

New York

Oxford University Press 1980

M. Knain

Maremaruka

VYTpata onpeneneHHOCTH

IlepeBox ¢ anrmuiickoro FO.A. Jlanmmosa

o1 pefakmueii 1-pa ¢pu3.-Mat. HayK, mpod. .M. SArmoma
Mocksa, «Mupy, 1984

KHHTa M3BECTHOTO aMepPHKAaHCKOTO MaTeMaTHKa, podeccopa Hero-Mopkckoro yrupepcurera M. Kaitna,
B SIPKOW M YBJIEKaTEeIbHOW (hOopMe pHCYIOLIas WIMPOKYI0 KapTUHY Pa3BUTHS U CTAHOBJICHUS MaTeMaTHUKH OT
AQHTUYHBIX BPEMEH JI0 HalMX JHed. Pacckas3blBaeT O CYIIHOCTH MaTeMaTHYeCKOH HAayKHd U €€ MECTe B COBpe-
MEHHOM Mupe. Paccunrana Ha JOCTATOYHO IIMPOKUI KPYT YUTATENEH ¢ OOLEHAYYHBIMU HHTEPECaMHU.

Penakuyst HAy4HO-TIONYJISIPHOW M HAY4HO-(aHTaCTHYECKOIl JTUTEpaTyphl

© 1980 by Morris Kline

© IlepeBon Ha pyccKuii 361K, [IpuMedanus, odopmienue, «Mup», 1984

Mathematics :
The Loss of Certainty M.Knaiin

MATEMATHKA
yYTpara
Olpe/IeIEHHOCTH

Ilepeos ¢ aurauiickoro
10. A. HNauunosa

noj pejakuuein a-pa gus.-mar. Hayk, npog.
H. M. Slrnoma

N

A MockBa
“A thinker who understands numbers better than «Mup»
anyone since Euclid delivers a ringing indictment 1984
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Ilpeducnoeue peoakmopa nepegooa

Urto Ttakoe MmartemaTuka? KakoBBI €€ MPOUCXOXKICHHE U
ucropusi? B uem oTnMume MaTreMaTuKd OT Ipyrux Hayk? Yewm
3aHUMAIOTCSI MaTeMaTUKU CETOJHS U KaKOB, IO MX MHEHUIO, HBIHE
CTaTyc HAyKH, KOTOpas COCTABISEeT MpeAMET HX HWHTEPECOB H
podeCCHOHANBHON  nesaTenpbHOoCTH? Bce STH  BOMPOCHI  KUBO
MHTEPECYIOT MHOTHX, HO NMPAKTHYECKH HU OJHO M3 MMEIOILINXCS B
Halllell JInTeparype Hay4HO-TIOMYJSIPHBIX COYMHEHHWH HE AaeT Ha
HUX JOCTaTOYHO IOJHOro oTBeTa. Bompoc «UTo Takoe marema-
TUKa?» BBIHECEH B 3aljlaBU€ IIOJIB3YIOINEHCS —3aciIy’KEHHOMH
u3BecTHOCTHIO KHHTH P. Kypanta u I'. Po66uuca [118]°. B stom
counHeHNH KypaHT chienan monbITKy «KOHCTPYKTHBHOTOY» OIpejie-
JeHusT MareMaTuku: «MaTeMaTHKOW Has3bIBaeTcs BCE TO, O 4eM
roBopuTcs B Hameid kHure». OIHAKO MOAOOHBIH OTBET BPSII JIH
MOYKHO MPHU3HATH yIIOBICTBOPUTEIBHBIM: OH Pa3bsICHSIET CYTh Jeia
JUIIb B TOM CTENEHHU, B KAKOM aBTOpaM Ha3BaHHON KHUTH yAAJIOCh
«XapaKTepU30BaTh IVIABHbIC HANPABICHUS MaTEMaTUYECKOH HAYKH;
0e3 comMHeHHUs, MHOTUX uHrtartenedl kHura Kypanra—Po60unca
MOJKET W pa3zodapoBath. BozMokHO, 60siee BCEOObEMITIOIINN OTBET
Ha [IOCTaBJICHHbIE HAMHM BONPOCHI JaeT Jpyras KHWTA, B
3HAYMTEIFHOH Mepe TakKe Co3JaHHas Noj pykoBoicTBoM P. Kypanta, — cOopHuMK «Maremarnka B
coBpeMeHHOM Mupe» [137]%, B KOTOpPOM COBGPAaHBI MOCBSIIEHHBIE MATEMATHKE CTATHH M3 H3BECTHOIO
aMEepHKAHCKOTO HAYYHO-TIONMyJSPHOTo sKkypHama Scientific American.” Opmaxo, yaensis Goibiioe
BHUMaHHE OOIIMM BOIIPOCAM, 3Ta KHHI'A OCTAETCs BCETO JIMIIL COOPHUKOM CTaTell pa3IHMyHBIX aBTOPOB,
OTIIMYAIOIIUXCS OFHA OT JIPYro MO CTUIII0, OCHOBHBIM YCTAHOBKAM M JIOCTYITHOCTH IS YUTATEIIS.

OpHuM 13 aBTOpOB «MareMaTuku B COBpeMEeHHOM Mupe» Obl1 Mopuc KiaiiH, KOTOPbI B TOBI
COCTABJIEHHs 3TOr0 COOPHHKA BO3IJIABIIAN MaTeMaTHueckuii haxyasrer Hpro-Mopkckoro yuusepcutera
1 ObLI PYKOBOJUTEJIEM OJTHOTO M3 OTIENOB MaTtemaTtnueckoro MHCTUTYTa UM. Kypanrta. B HacTosee
Bpemss KualiH oTkazaics OT BceX CBOMX OQUIMAIbHBIX JOJDKHOCTEH, COXpaHWB JIMIIb 3BaHUE
3acIy’KeHHOro mnpodeccopa KypaHTOBCKOI'O HMHCTHTYTa; OH BXOIUT TaKK€ B COCTAB PEIKOJUIETHH
xypHainoB Mathematics Magazine u Archive for History of Exact Sciences. Kuaiin siisiercst aBTopom
MHOTHX KHHT, U3 YUCIIa KOTOPBIX MOXXHO OTMETHTh YacTO IIUTHpyeMble counmHeHus «MaremaTnka B
3amajHoil KynbType» [46*°]" 1, GBITH MOXKET, TydInii H3 3apyOeXHBIX KYPCOB HCTOPHH MATEMATHKH,
«MaremMaTHIeCKOe MBIIUICHHE OT APEBHOCTH 10 HacTosmiero Bpemenm» [45%]°. Ho B mamm aum

(1921.03.06 — 1988.04.17)?

2 B.3.: Pouics B XapbKkoBe BMecTe ¢ OpaToM-0JIM3HELOM (BIIOCIEACTBUM TOXE W3BECTHBIM YYEHBIM); B
1926 cembs mepeexana B MockBy, B 1938 moctymun B MI'Y Ha MEXaHHKO-MaTeMaTHIEeCKUH (aKyJIbTeT; BO BpeMs
BOWHBI B apMHIO HE ObUT MPU3BaH M3-3a CHILHOUW OJU30pYKOCTH; B 1942 okoHumn CBEep/IOBCKHIA YHUBEPCUTET; B
1945 cran xaHAUAATOM HAyK, HOTOM mpemnonaBaTeneM MI'Y, Ho B 1949 1. ObLIT yBOJIEH KaK «KOCMOIIOJIUT U CTall
npenogaBareneM Opexo-3yeBCKOro MeAarorudeckoro MHCTUTYTa; B 1956 BepHyncs B MI'Y. C 1965 r. poxrop
HayK u npodeccop. B 1968-1974 rr. npodeccop MOCKOBCKOTO METaNTypruiecKoro MHCTHTyTa, B 19741983
npodeccop SpocimaBckoro yHuBepcutera; B 1983—1988 c.H.c. Akanemun [lemparorouecknx Hayk CCCP. Ymep B
BO3pacte 67 JIET OT OCIIOKHEHHH Tocie oneparuy (3,5 roja mocjie BbIX0/1a HACTOSIIEH KHUTH).

3 Kypaur P., Ppouncosn I'. Uro Takoe maremaruka? — M.: [IpocBemenue, 1967.

* MatemariKa B COBpeMeHHOM Mupe. — M.: Mup, 1967.

® HeHe 5TOT JKypHaJ TIEPEBOAMTCS HAa PYCCKHH S3BIK M MyONHMKyeTcsS HW34aTelIbcTBOM «Mup» moxm
Ha3BaHueM «B mupe HayKu».

® 3jech U jamee CCHUIKM Ha JINTEPAaTyPy, MOMEUYEHHBIE 3BE3I0UKOH; OTHOCATCS K ABTOPCKOMY CITHCKY
«30paHHas muTeparypay.

" Kline M. Mathematics in Western Culture. — New York: Oxford University Press, 1958.

8 Kline M. Mathematical Thought from Ancient to Modern Times. — New York: Oxford University Press,
1972.
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HAMOONBIIMM YCIIEXOM U3 BCeX counmHenuii’ M. Krmaitna mone3syercst ero kuura «MatemaTuka. YTpata
OIPENICJICHHOCTHY», IIpe[ularaeMas HbIHE COBETCKOMY 4YHMTATENl0; TakoW ycmex OOYCIIOBIEH Kak
OeccOpHBIM JIMTEPAaTYPHbIM M IEJArorMyecKUM TajJaHTOM aBTOpa, TaK W INUPOTOH M Ba)KHOCTHIO
3aTPOHYTHIX B KHUT€ BOIIPOCOB.

Hacrosimas kaura M. KialiHa ”MEHHO M CTaBUT CBOEH LENbE0 OTBETUTH HA BOIIPOCHI, IIPO3BYYaB-
M€ B Ha4aje HAIero MpeaucioBHsA. ABTOP MBITAETCS PAa3bSCHUTH CYIIHOCTh MAaTEMAaTUKU YUTATEINIO,
MHTEpECYIEeMyCs 00IIeHaAYYHBIMU MPOOJIEMaMH, HO HE UMEIOLIEMY CIEeIHAbHOI0 MaTeMaTHUECKOTO
o0pa3oBaHHs, M CTPEMUTCS O3HAKOMHUTH €ro C TEMH NPHHIUIHAIGHBIMA MNpo0OiIeMaMH, KOTOpHIC
BO3HUKIM B MareMartuke B KoHLe XIX u B XX BB. B arom otHOmienun kuury M. KinaitHa ¢ nogHbeM
OCHOBAaHHMEM MOXHO CYMTaTh YHHKAJIBHOW: CTOJIb HIMPOKUI KpYr BOIPOCOB paHee B HAy4YHO-
MOMYJIAPHON JNHUTEpaType MO MaTeMaTHKe HMKOIJa He paccMmarpuBaica. M3moxkeHue aBTopa uMMeeT
«TEHETHUYECKHUI» XapakTep: OH yJeNnsieT MHOIO BHUMAHUSI HCTOPUU MaTEeMaTHKH, OCOOCHHO TIIATEIHHO
aHAIU3UPYys KPU3UCHbIE MOMEHTHI, CBSI3aHHBIE C HEOOXOIMMOCTBIO JIOMKH CaMOH «MaTeMaTHYeCKOH
uaeonorum». [Ipr 3TOM aBTOp AOCTaTOYHO TOAPOOHO TOBOPHUT O CBSI3U «UUCTOH» M TMPHKIAJTHOU
MaTeMaTHKH, O «HEMOCTIKUMOH 3((eKTUBHOCTH MaTeMaTHKH B €CTECTBEHHBIX Haykax» (eciu
WCTIONB30BaTh 3/IeCh Ha3BaHWE HM3BECTHOW WM IUTHpyeMou aBTopoM crathu MOmxuHa Buraepa). Ho
camoe 3HauuTenbHoe MecTo B kHHre M. KnaitHa oTBoguTCst Bompocam, CBSI3aHHBIM C COBPEMEHHBIM
MOJIOKCHUEM MaTEeMaTUKHU, U TPYJHOCTSIM, OOHApYKEHHBIM B €€ 0OOCHOBAHHH YK€ B HAIlIeM CTOJETHH,
HEPEIKO B CaMble MTOCIEIHNE NECATUICTHS.

Mo>HO HE COMHEBATBCS, UTO [UI1 MHOTHX YMTATeJIeH U3JI0)KEHHbIE aBTOPOM (PaKThl OyAyT BecbMa
HEOXKMJAHHBIMU: MBI MIPHUBBIKJINA CYUTATh, YTO MaTeMaTHKa BCETAa sBJsUIach 00pas3lloM CTPOTOCTH, —
aBTOP € FOBOPUT O «HEJIOTMYHOM PA3BUTHUM» 3TOM cCaMOil CTPOroil W MOCIEAOBATEIBHON M3 HAyK U
YKa3bIBAET, UYTO AaHTHYHBIN HIeall «IO0KA3aTeIbHOCTH» OBbLI JOCTUTHYT 34€ECH JIMIIb BO BTOPOH HOJIOBUHE
XIX B., a 10 3TOr0 OOLICHAYYHBIN YPOBEHb apu(PMETHKH U adreOpbl, TeOMETPUH U aHAIIN3a OBLT TaKUM,
YTO OT Hero, 0e3ycJOBHO, OTIIATHYJHCH OBl B yXKace ApeBHErpedeckre MbICIUTENd. HecnenuanucTs
NPUBBIKIIM CUUTATh, YTO B MAaTEeMaTHKE BOOOIIE HE OCTAJIOCh HUKAKUX HEPELICHHBIX Mpo0ieM, HO aBTOP
MOJUYEPKHUBACT, UTO Jake (YyHIAMEHT 3TOW «CaMOi Hay4yHOH M3 HayK» HE TOJIbKO HE JIOCTPOEH, HO, KaKk
Gy/ITO HUKOT/A ¥ He GYIeT JOCTPOEH 10 KOHIA,™ TaK UTO HEMPOTHBOPEUHBOCTh MATEMATHKH BHI3HIBACT
W3BECTHBIE COMHEHHMA (Cp. BIIPOYEM, C LIYTJIMBBIM BBICKa3blBaHWEM Belis, NpoLMTHPOBAaHHBIM Ha
c.304). T'nmaBel «Henornunoe pa3BuTHE» SBISIOTCS, OBITH MOXET, CAMbIMH YAAQYHBIMH B KHHIE:
YUTATEN0 OyJeT MHTEPECHO Y3HaTh, C KAKUM TPYJIOM BXOAMJIH B MaTEMaTHKy COBPEMEHHOE TOHSTHE
yHucia WIA TEOMETPUYECKHE NPEACTaBICHUs, C KOTOPbHIMH Mbl 3HAaKOMHMMCSl HbIHE OyKBaJbHO Ha
HIKOJIEHOW CKaMBbe.

Opnako kuura KiaiiHa HyXJaeTcss W B HEKOTOPBIX TNpeJocTepexeHusx. PaccunThiBas Ha
BIYMYHBOTO YHUTATENS U TOBEPSS €r0 KPUTHUECKOMY UyThIO, aBTOP MPUBOAUT MHOTO Pa3HBbIX — MHOTAA
JpyT APYTy NPOTHBOPEYALINX — TOUEK 3pEHHsI 1 CBOOOTHO CTAJKUBAET pa3Hble CY)KICHHMS, HE HaCTauBas
Ha KakoM-1u0o ompeneneHHoM. Oxnako u3 Toro, urto KimailH moapoOHO pacckas3blBaeT, CKaXeM, O
¢unocoduu Kanra, BoBce He ciieayeT, UTO caM OH SBJSIeTCS KaHTHaHIeM. M3naras nanee peiuruo3Hbie
ycraHoBKH YydeHbIXx XVII-XVIII BB., KinaliH Taxke no3xke OTKpeHmMBaeTcs OT HHUX. ABTOp HE
NpeTeHayeT Ha TO, YTOOBl YMTATENb NPUHSUI KaKylo-IMOO M3 W3JI0KEHHBIX B KHHUre (uiocopckux
KOHIICTIIINH, KaK He TpeOyeT OH 1 0e30rOBOPOYHO MPH3HATH MPABOTY TOH MM UHOM 13 00CYXKTaeMbIX
UM IIIKOJI, 3aHUMAIOINXCS OCHOBAaHUAMH MaTeMaTHKH: KitaliH X04eT 0 MHOTOM pacckas3aTh, HO BOBCE HE

o ITepeuncnss kauru KnaiiHa, s1 00X0Xy 3/eCh BHUMaHHEM TOJb3YIONIHecs (BOZMOXKHO, JaXKe Ype3MEpPHO
FpOMKOfI) HU3BCCTHOCTHIO €ro HCAABHHUC COYHMHCHMHA «Kak CKJIaABIBACT JI)KOHHI/I)) n «Kak Y4YUT YYUTEIb»,
COJIepJKalllieé OCTPYI0 KPHUTHKY COBPEMEHHOW pedopMBbl MpenojaBaHMss MaTeMaTHKd B CPeAHEH IIKoie |
HaIlMCaHHBIE C NMPUCYIIUMH 3TOMY aBTOPY TEMIIEPAMEHTOM U IOJIEMHYECKUM 3aJI0POM (CM. TaKXKe MepeBeICHHYIO
paHee Ha PYCCKHH SI3bIK MHTEPECHYIO, HO, HOXKanyil, Ype3MepHO 3a0cTpeHHyo cTaThio [138: Kiaitn M. Jloruka
NPOTUB TeAaroruku. — B kH.: Marematuka (mpoOyieMbl TpernojaBaHusi MaTeMaTHKH B BYy3ax), BBIN. 3. — M.:
Bricmas mkona, 1973)).

10 TpynHO HE MPOIUTHUPOBATH 3/1eCh CTOJIb ounTaeMmoro Knaitnom ['epmana Beitns: «...IIpouecc no3nanus
HAYMHAETCS, TAK CKa3aTh, C CEPEAMHBI M Jajee Pa3BUBAeTCA HE TOJIBKO IO BOCXOMAIMIEH, HO M MO HUCXOIAIICH
JIMHUH, TEPAACH B HCU3BECTHOCTHU. Hamra 3aga4a 3aKJIr4dacTCsa B TOM, YTOOBI IocTapaTbCs B oboux HampaBJICHUAX
MPOOUTHCS CKBO3h TyMaH HEBEIOMOTO, XOTSI, KOHEYHO, MPEICTABICHHE O TOM, YTO KOJOCCAIBHBIM CIIOH HAyKH,
Hecymuii Ha cebe TPy3 HCTHHBI, CTOUT HAa KaKOM-TO aOCONIOTHOM (pyHIaMeHTe, 10 KOTOPOTO HYETOBEK MOXKET
JTIOKOTIAThCSA, SABISIETCS HE Ooisiee deM JjereHaon» (u3 crathu «Pemmkc KieiiH W ero Mecto B MareMaTHdecKoi
coBpemerHocTn»; Felix Klein Stellung in der mathematischen Gegenwart, Die Naturwissenschaften, Bd. 18, 1930,
S. 4-11; Gesammelte Abhandlungen, Bd. 3. — Berlin: Springer-Verlag, 1968, S. 292-299).
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BO MHOTOM yOeanuTh. JTO, KOHEUYHO, HE O3HAYAET, YTO B KHHUI'€ aOCOMIOTHO HE BBIpaKEHA COOCTBEHHAs
MO3UIMs aBTopa. Tak, aHaMM3UpPys B3aUMOOTHOLIEHHS MAaTEMATUKH C IEHCTBUTENBLHOCTEIO, KitailH sIBHO
CTOUT Ha CTOPOHE TE€X, KTO BUAUT B MATEMATUKE MOLIHBIA anmnapatr MO3HAHUS PEAIbHOIO THPA, XOTS HE
00X0UT BHUMaHUEM M YUEHBIX, HACTAMBABLINX Ha «OOBEKTHBHOM)» CYLICCTBOBAHUN MAaTEeMAaTHUECKUX
MOHATHH Kak o0pa3oB, KOTOpBIE CKIAABIBAIOTCS B HAIIEM MO3Ty M TO3BOJSIOT HaM CYAWTH O
Bcenenno#t, cymiecTByrome s HAC JIAIIbL B TOW ¢opMme, KaKyro MpHOAeT el Haml pasyM (C 3Toi
no3unmeir eme B cepenmHe XVIII B. monemusuposan JI. Diinep). Bmpouem, kuura M. Kiaiina,
TpeOyrollas W3BECTHOTO BHUMAHHUSI M OMNpENEIICHHOM HAy4YHOH KyNbTyphl, SIBHO HE paccuMTaHa Ha
JIEFKOBEPHOI'0 YUTATEJS — ATO ITO3BOJISIET HAM HE CHOPUTH CO BCEMU TEMHU M3 HM3JIOXKEHHBIX B KHUTE
B3IJISI0B, C KOTOPBIMU HU PEIAKTOP, HU YUTATEIb HUKOI'1a HE COTIAaCsTCs.

BrpodeM, HecKONbKO OrOBOpPOK, OTHOcsIMXcs K kHure M. KiaiiHa, Bo3MOXHO, OynyT 31ech
nonie3Hbl. [Ipexe Bcero ciemyetr UMETh B BUIY, YTO 3TO OTHIOJIb HE YYEOHUK, a BCETO JIUIIIb COYNHEHHE
HAyYHO-TIOITYJISIPHOTO XapaKTepa: aBTOp MOPOW TO3BOJSET cede yNpoIlaTh pealbHYIO CHUTYaIlHio —
MO3TOMY YUTATENSIM, KOTOPBIE 3aXOTAT MOTIY0’Ke 03HAKOMUTHCS C 3aTPOHYTHIMU B KHHUI'€ BOIPOCAMH,
OeccriopHo, mpuaeTcs OOpaTUTbCS K JOMONHHUTENBbHOW JuTepaType, HauumHasg ¢ «DPuinocodckoit
sHmmkmonenum» (Tr. 1-5. — M.: CoBerckas sanukionenus, 1960-1970), comepxkaiieii He TONBKO
JOCTAaTOYHO TOJPOOHBIE W CHAOKEHHBIC NANbHEHINNMU JIUTEPAaTYPHBIMU CCBHUIKAMH CTaTbH O BCEX
YIIOMHHAeMbIX B KHUre ¢uiocodax (ckaxeMm o Kanre u kantuanctBe, o FOMe m ero mkose), HO H
BEeChbMa OTYETJIMBBIE XapaKTEPUCTHKH OCHOBHBIX HAaIpaBlIeHW B 00JacTH OCHOBaHWI MaTeMaTHK{
[morum3m, runEOepTOB (GopManu3M, MHTYHIIMOHU3M M MOHUMaeMblii KimaifHOM, mokaiyi, CITUIIKOM
paciMpUTeIbHO KOHCTPYKTUBU3M (3a4acTyI0 OTOXKIECTBIIIEMBIH aBTOPOM C MHTYULIMIOHU3MOM)| U Jlaxke
o0cyXJIeHe OCHOBHBIX (DaKTOB M TEOPEM M3 O0JIACTH OCHOBAHWN MATEeMAaTHKH, YIIOMHHAEMBIX B ATON
kuure. Jlanee, HaQO yYUTHIBaTh MOJIEMUYECKYIO 3a0CTPEHHOCTh ATOM MHTEPECHOW KHUTH, CTPEMJICHUE
aBTOpa MPOOYAWUTH 4YMTATENs] K Pa3MBIIUICHHUSIM, BbI3BaTh €ro Ha cmop, Aias dero KiaiftH wHOrnma
HAaMEPEHHO HECKOJIBKO JpamMaTu3upyer coObiThs. Tak, OH yzaessieT MHOTO BHHUMAaHHS JUCKYCCHSIM 00
OCHOBAaHMSIX MaTEMAaTUKH, PA3BEPHYBLUIMMCS B Hayaje HAIIEro CTOJIETUS M HE CTUXAIOLIUM JI0 CHUX IOp:
OJIHAaKO IIPU 3TOM, KOHEYHO, HaJI0 YUUTHIBAaTh, YTO «UCTUHHOCTHY» U MPUMEHUMOCTh OCHOBHOT'O KOCTSIKa
MaTeMaTHU4YeCKOW TEOpUHU HU Y KOTO HE BBI3BIBAET CEPhE3HbIX COMHEHHUH, TaK 4TO 3aKkiatovaromas ria. XI|
MpUTYa O MNAayKaX B CTAPMHHOM 3aMKE MPEICTABIACTCS 3/1€Ch BIIOJIHE YMECTHOM.

CrumikoM 3aoctpena takke u 1. X1 «Martemaruka B m30as1umny. J[ecTBUTET HO, B HAIIK JHH,
BUJINMO, YK€ HEBO3MOXKHBI JINYHOCTH, TTOJ00HKIE, cKaxeM, [ 'epmany [elbMTolbIly — BETMKOMY Bpady,
¢uznonory, GU3NKYy, MEXaHUKY ¥ MaTEeMaTHKy; TEM HE MEHEee 3TO elle He JAaeT OCHOBAaHUI K TOMY,
YTOOBI TOBOPUTH O IIOJIHOM OTPBIBE MAaTeMAaTHKH OT peajbHON >XW3HW. KOHEYHO, OYeHb MHOTHE
COBpEMEHHBIE MaTeMaTHKH He WHTEPECYIOTCS IMPHIOKEHUSIMH CBOEM HayKd, U HEMalo U3
MeYaTalouuxcs HBIHE B MaTeMaTHUECKHUX XXypHalax craTedl «kaHer B JleTy», HO 3TO HHKaK He
OTHOCUTCA K BOXISM MaTeMaTHUYECKOW HAayKW HAIIEr0 BEKa, IO KOTOPHIM CTApalOTCsl PaBHATHCS BCE
ocTaJbHBIE YYEHble, KaK He KacaeTcs M HaumOoyee 3HAYMTEIbHBIX PadOT, KCTaTH CKa3aTh, HEPEIKO
OIIEHUBAEMBIX II0 3aciyraM JIHIIb MHOTO TMO3Ke. ABTOP CHENHANbHO OTMEYaeT TIyOOKHWH HMHTepec K
€CTECTBO3HAHWIO (B WHBIX CIIy4asxXx — M K T'YMaHUTapHBIM HayKaM) M KOHKPETHO K (hHU3MKE BCEX
KPYIMHEHIINX MaTEMaTHKOB HAIIIETO CTOJIETHS, BHECIINX BBIJAIONIMICSA BKJIAJ B ATy O0JIACTh 3HAHWSL.
3nech MOXHO Ha3BaTh AHpH [lyankape (HebecHast MexaHUKa, CIIelMaIbHas TEOPUS OTHOCUTEIIFHOCTH) U
Hasuna 'mnpbepra (oOmiasi Teopust OTHOCHTENBbHOCTH); ['epmana Belinst (Teopus OTHOCHTENBHOCTH,
KBaHTOBas MexaHuka) u JIxoHa ¢on Heiimana (kBaHTOBas MexaHuKa, co3nanne DBM, maTemMaTndeckue
METOJBI 3KOHOMHKH, Teopusi aBTomMaroB); Auzapes Hukomaesnua Kommoroposa (teopus TypOyJeHT-
HOCTH B MEXaHHKE, TEOPHUs JUHAMHUYECKHX CHUCTEM, MaTeMAaTHYECKUEe METOJbI B OMOJIOTHH, MAaTeMaTH-
yeckoe cTtuxoBeaeHue) u Jxopmxa JpBuna bupkroda (Teopuss OTHOCHTENBHOCTH, JUHAMHUYECKHE
CHCTEMBI, MaTeMaTH4ecKue METOJbl 3CTeTUKH). CXOAHYI0 KapTHHY MBI HaONIOJaeM M B HAIIM JHH,
KOT/la TIOYTH BCE JINAEPHl MaTEMATUYECKOW HAYKH Pa3HBIX ITOKOJIEHUI OTHIOAb HE YyparoTCs pelIeHHUs
NpaKkTHUecKuX mnpobnem. [la u camo paznuyue MeXIy «4IUCTON» U MPUKIAIHOW MAaTEMAaTUKONW TOYHOMY
y4eTy He MOJJAaeTCsA: HEPEAKO TBOPIBI HOBBIX Pa3felioB MAaTEMaTHKH Ja)Xe HE IMOJI03PEBAIOT, CKOJIb
0oJpIIOe TIPAKTHYECKOE MPHMEHEHHE MOTYT HAWTH B JajbHEHIIEM HX «9HCTO MaTeMaTHYeCKHe)»
pe3ynbTaThl. Tak, Teopus (YHKIUH KOMILIEKCHOIO IMEPEMEHHOro cosaaBanach Korim, Pumanom u
Beiiepmrpaccom, KOTOpble, KOHEYHO, HE MOTJIM IPEANOI0KHUTh, 4To MHOro nosxe H.E. XykoBckuii
YKa)XeT Ha BaXKHOCTh 3TOT0 MaTeMaTHYECKOIo ammapara Uil pemeHus 3a/1ad BO3HUKIIEH TOTa HOBOH
0o0JacT TEXHUKH: THIPO- U adpomexaHuku. k. bynp u npyrue noruku XIX B. naxe He TOJ03peBaH,
YTO pa3zpalaThIBaIOT anmapar, KOTopslid B XX B. OyJeT MOJ0XKEH B OCHOBY (yHKIMOHUpoBaHus OBM, a
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sHamenntsiii H. Byp6aku B cBonx «Ouepkax 1Mo HCTOPUH MaTeMaTHkm» [68]™ He Tak yie 3a101ro 10
COBPEMEHHOI'0 «OKTaBHOrOo Oyma» B ()HM3MKE HJIEMEHTapHBIX YaCTHUIl JOBOJBHO MPEHEOPEKUTEIHHO
oTo3Basics 00 OTKpeITOW A. Konmm HeaccommatwBHOW anreOpe THIIEPKOMIUICKCHBIX YHCENI ¢ BOCHMBIO
KOMITJIEKCHBIMH €IMHULIAMHU (asire0pe OKTaB; cp. CO CKa3aHHBIM Ha c¢.108 HacTosIIel KHUTH).

Crpemsace oOnerunts dreHue kaurm M. KiraliHa numaM, He WMEIOIAM MaTeMaTHIECKOTO
00pa3oBaHMs, WIN HAYMHAIOLIIMM MaTeMaTHKaM, Mbl COWIN HEOOXOAMMBIM JOIOJHUTH aBTOPCKUN TEKCT
HEKOTOPBIMH MOSCHEHHSMH M yTOYHEHUSAMH (OHU coOpaHb! B paszene «[IpumMedanus» B KOHIE KHHIH) ',
Kpome TOro, K aBTOPCKOMY CHHCKY JHTEpaTypbl, OPUEHTHPOBAHHOMY HCKIIOUUTEIBHO Ha aHrio-
A3BIYHOTO YMTATENs (IIe MBI, OJHAKO, YKa3ald UMEIOLIMECsS Ha PYCCKOM SI3bIKE IEPEBOJbI HEKOTOPBIX
W3 TIEPEYHCIICHHBIX aBTOPOM KHHT), OBUT TpUOaBIIEH CIMCOK KHHUT (TJIABHBIM O0Opa3oM Ha pPyCCKOM
A3bIKE), 00BENIMHEHHBIX B pasnen «JlomonnutenbHas nurepatypa». CleayeT TakKe 3aMeTUTh, 4To y M.
Knaifna ncnonp30BaHNE HA3BaHHOM MM JIUTEPATYPHI LEIUKOM IPEIOCTABICHO NHUIIMATHBE YUTATEIIS: B
AQHIJIMACKOM OPUTHMHAJIE KHUTY HE COJEP)KUTCSI HU OZHOM CCBUIKU Ha 3Ty JUTeparypy. Takum o0pazom,
BCE UMEIOIIHMECS B HACTOSIIEM (PyCCKOM) M3JJaHUU CCBUIKH Ha JIUTEPATypy MpUHAIIEKAT IEPEBOTUUKY
U peaKTopy.

3akaHunBas 3TO (MO HEOOXOAMMOCTH HECKOJBKO 3aTSHYBIIEECS) IMPEANCIOBUE, S XOTEeN Obl
BBIPAa3UTh HAACKAY, YTO YHUTATCIIb IMOJTYUYUT YAOBOJLCTBUC OT npez[naraeMoix'I €My KHUI'M — HE€ BO BCEX
OTHOLICHUAX OECCIIOPHOM, HO 0€3yCIOBHO SIPKOH M OYEHb UHTEPECHOH 110 COJIEPKAHUIO.

U.M. Arnom

" Byp6axn H. Ouepku 1o ucropun marematuki. — M.: WJ1, 1963.

2p3.:B HACTOAIIEM U3JaHUK KHUTH KitaiiHa 9TH mpuMedYaHusl 1al0Tcs He B KOHIIE KHUTH (TIe UX TPYIHO
HaWTH ¥ TIOCMOTPETH), a B MOJACTPOYHBIX TeKCTaX. UTOOBI OTIIMYNTH X OT KOMMEHTapueB camoro KiaiiHa, MouX,
0003HaueHHBIX a00peBraTypoit «B.J.:», Biepean npumedannuii Srioma nprucoeIuHEHO cI0BO «SIrmom:».
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Moetii s)xeHe Dnen Man-Kiain

Bcemynnenue

Ota KHUra — 0 IIyOOKHX M3MEHEHHMSX, KOTOpbIE MPETEpIIeNy B3INIAAbl YeJIOBEKa Ha MPUPOLY U
poJb MaTeMaTHKH. HblHE MBI 3HaeM, 4TO MaTeMaTHKa He 00JIalaeT TEMH KauecTBaMH, KOTOPbIE HEKOT/1a
CHHCKalM el BceoOlee yBaKeHHWE M BOCXHINEHHMe. Hammu mpeqecTBeHHUKH BHIECIU B MaTeMaTHKE
HETIPEeB30WICHHBIA 00pa3ell CTPOTUX PacCyKICHUH, CBOA HE3bIOJIEMBIX «HMCTHH B ce0e» W HUCTHH O
3aKOHaxX MpHUpOJbl. [MaBHasg Tema 3TOM KHHUTM — paccka3 O TOM, KaK YeJIOBEK MpHIIeT] K OCO3HaHHUIO
JIO’)KHOCTH TIOJJOOHBIX MPEACTABICHUH U K COBPEMEHHOMY MOHMMAHHUIO MPHUPOJBI U POJIM MaTEMaTHKH.
Kpatkuii 00630p M30paHHOM TeMbI COIEPXKUTCS YK€ BO BBeAeHHMU. OTAENbHBIE pa3pO3HEHHbIE (HaKThI
MOYKHO OBLIO ObI COOpaTh BOEANHO, €CJIM MPOCIEINTh HCTOPHIO MaTeMaTHKU BO Beex Aetansix. Ho Tem,
KOTO MHTEpEecyeT TIIaBHBIM 0Opa3oM pa3uTellbHbIE MMEePEeMEHBI, MPOUCIIEANINE B HAIIMX B3TIsAax Ha
OpUpoay M poiib MareMaTWku, Ooyiee JOCTYIEH W TIOHSATEH MpSIMOW TMOAXOJ, CBOOOJIHBIA OT
BTOPOCTETIEHHBIX YACTHOCTEH U TEM CaMbIM MO3BOJISIOLINN BBIAECTUTH OOIINE HICH.

Bo3MoxHO, MHOTHE MaTeMaTHKH MPEANOWIH Obl BECTH OTKPOBEHHBIH Pa3roBOpP O COBPEMEHHOM
cTaryce CBOeH Hayku B Y3KOM Kpyry mnpodeccronanos. [lyOnmuHoe oOcykaeHHUEe BO3ZHHKAFOIIMX
TPYOHOCTEHl OHM CUMTAIOT TaKUM JK€ MPOSIBICHWEM JYypHOTO BKyCa, KaK pas[ValleHUE Iepesn
MOCTOPOHHMMH CeMENHBIX TailH. Ho MbIcismume aroAu JOKHBI OTYETIMBO CO3HABaThb CHIIBHBIE U
cia0ble CTOPOHBI TE€X CPEACTB, KOTOPBIMH OHH paclojarailoT. SIcHoe NMOHHWMaHHE OrpaHUYEeHHOCTH
(paBHO KaK M BO3MOXKHOCTEH) TOTO WJIM MHOTO MOJXO0Ja MIPUHOCUT HECPABHEHHO OOJIBIIE TOJb3bI, YeM
cienasi Bepa, CriocoOHasi HCKa3UTh HAIIM NPEeACTaBICHHUS WM J1aXKe IPUBECTH HAC K Kpaxy.

S xoren OBl MOONAroAapuTh COTPYIHUKOB H3AarenbecTBa «OKcdoOp FOHHBEPCHUTH Ipeccy 3a
BHUMAaTENbHOE OTHOIIEHNE K 3TOW KHUTE U BBIPa3UTh 0COOYIO MPU3HATENBHOCTh YUbsiMy Y. Xannuay
u Ulennony Maiiepy 3a HOHMMaHHE BaKHOCTH IMOIMYJISIPHOTO W3JI0KEHHUS 3aTPOHYTHIX MHOM Mpobiiem, a
take Jleone Keitrutece n Kepruccy Uepuy 3a 1ieHHBIC 3aMedaHus W KPUTHKY. Moel xkeHe DJeH s
00s3aH MHOTOYNCIIEHHBIMH UCTIPABIICHUSIMHA, BHECEHHBIMH €10 ITPH YTCHUU PYKOTIHCH U KOPPEKTYPHI.

[lone3ysace ciydaem, st xoren Obl mobnaromapuTh Matematuueckyto accouumanuio CIIIA 3a
pa3pelieHne MCIoIb30BaTh B KHUI'€ MaTepuajbl U3 cTaTeil M3jaBacMoro e xypHaima The American
Mathematical Monthly («AMepukaHcKuit MATeMaTHIECKUI SKEMECSUHHK).

M. Kunaiin

Bpykmun, mrat Hero-Hopxk

SuBapp 1980 1.
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boru momsam OTKPBLIIU HE BCC.
B mownck IIYCTUBIIUCH, JIFOAU CaMU ITO3HAJIA HEMAJIO.
* % %

[IpenmonoxxuM, 9TO MBI HE TaK YK JAIEKH OT UCTHHBI.
* % %

Hu teneps, HU BO BEKU 3HATH HUKOMY HE JTAHO
HcTuny 0 Gorax u 0 TOM, YTO 51 BaM TOJKYIO.
Ecnu cmyuntcs KoMy UCTHHY H3pEdb,

To BemaTbk 0 TOM OH HE B CHIIaX,

W nan Bcem BHEIHss hopMa IApUT.
Kcenoghan

Beeoenue: ocnoenoit mezuc

Jlyummii Meto A mpeaBUACHUs Oyayliero pas-
BUTHA MATCMATHYCCKUX HAYK 3aK/IIIOYaCcTCd B HU3YUYCHUH
HUCTOPUHN U HBIHCIIHETO COCTOAHUSA DTUX HayK.l3

Amnpu Ilyanxape

Opuu Tpareauu MOPOXKAAOT BOWHEL, TOJOX, YyMy, IpyrHe — B MHpE HUIEH — BBI3BaHBI OTPaHH-
YEHHOCTBIO YEIOBEUECKOr0 pa3symMa. JTa KHUra — TOPECTHBIA pacckas o Oe[CTBUSX, BHINABIINX HA JOJIIO
MaTeMaTHKH — HauboJiee APEBHETO0 M HE HMEIOIIET0 cebe paBHBIX TBOPEHHUS IIOACH, IMJIoAa HX
HEYCTaHHBIX M MHOTOOOpa3HBIX YCHJIHH, HalpaBJICHHBIX Ha HCIIOJIb30BAHUE CIIOCOOHOCTH YeJIOBEKa
MBICIIUTD.

MoOXHO Takke CKa3aTh, YTO 3Ta KHHMTa Ha OOIIEJOCTYITHOM YPOBHE IOBECTBYET O paclBEeTe H
3aKaTe BeJINYMs MaTeMaTUKU. 1103BOIMTENIFHO CIPOCUTD: YMECTHO JIM TOBOPHUTH 00 yHaiKke MaTeMaTHKH
B Hallle BpeMsi, KOT/1a €€ TPaHuLIbl HeOObIUaiiHO PaCIINPUIINCh, KOT/IA HAy4Has AEATEIbHOCTh B 00JIaCTH
MaTeMaTHKH BeIEeTCsl BO BCE BO3pacTAlOMIMX MacmTabax W JOCTHINIA HEOBIBAJIOTO paclBeTa, KOornaa
©XKErofHO MyONMKYIOTCS ThICSYM paboT Mo Maremarhke, BcE Oosbliiee BHUMaHHE MPUBJICKAIOT
BBIUMCIIMTEIBHBIE MAIIWHBI U KOTJa MOUCK KOJIWYECTBEHHBIX COOTHOIICHUM 3aXBATHIBAET BCE HOBBIE
o0acTH, 0cOOEHHO B OMOJIOrMYECKHUX M COIMATbHBIX Haykax? B uem npuunna Tpareaun? [pexne yem
OTBETUTh HA 3TH BOIPOCHL, CJIENyeT HAIOMHHUTH, KaKHe JOCTHKEHHMS MaTeMaTHKH CHHUCKAIU el
BBICOUYAMILINI IPECTHK, BceoOIee IPU3HAHUE U CIIaBY.

C camoro 3apoXaeHHs MaTeMaTHYECKOW HayKH KaK CaMOCTOSATENIbHOH oTpaciu 3HaHus (y
KOJIBIOENTM KOTOpPOW CTOSUTM JPEeBHHE TPEeKH) M Ha TPOTSDKEHHWH Oojee YeM JBYX ThICSUEIeTUi
MaTeMaTHKH 3aHUMAIIUCh TOMCKOM HCTHHBI W JOOWIHMCh Ha 3TOM MYTH BBIJAIOIIUXCS YCIEXOB.
Heo0o3pumoe MHOXECTBO TeopeM O uuciax U (urypax, Kasaioch, CIYKWJIO HEHUCUEpIIaeMbIM
WCTOYHUKOM aOCOIIOTHOTO 3HAHUSI, KOTOPOE HUKOTIA M HUKEM HE MOXKET OBITh MMOKOJIEOICHO.

3a npezpenaMu caMoil MaTEMAaTUKU MaTeMaTHUECKHE TIOHSITHS W BHIBOJBI SIBUINCH (PYHIIAMEHTOM
3aMeYaTesIbHBIX HaY4HBIX T€opHid. M XOTs HOBble (haKThl YCTaHABIMBAJIMCh B Pe3yjbTaTe COTPYAHU-
YecTBA MAaTEMATHKH M €CTECTBO3HAHUS, ONMPAIOIIErocs Ha AAHHBIE, MMEIOIIUE HEMaTEeMAaTHYECKH,
CKakeM (M3UYECKUH, XapakTep, OHM Ka3aJlUCh CTOJb JK€ HEMPENOXKHBIMH, KaKk W MPUHIMIBI caMon
MaTEMaTHKH, NMOTOMY YTO MpeACKa3aHHs, KOTOpBIE JENadich Ha OCHOBE MaTEMaTHUYECKUX TEOpUH B
ACTPOHOMHUH, MEXaHUKE, ONTHKE M THAPOAMHAMHKE, HEOObIYalfHO TOYHO COBMNAJald C JaHHBIMU
HaOJFOIEHNH ¥ DKCIIEPUMEHTOB. MaremaTuka JaBajia K04 K [IyOOKOMY IOCTHXKCHUIO SIBICHHI
MPHUPOJIBI, K NMOHMMAHUIO, 3aMEHSBIIEMY TailHy M XaoC 3aKOHOM W TOpSAAKOM. UYemoBEeK MOIydHI
BO3MOYKHOCTh C TOPJOCTBIO B3MpaTh Ha OKPYXKAIOLIUI MHUP M 3asBIATH, YTO €My yJIaJOCh PAaCKpBITh
MHOTHE TaliHBI IPUPOJIBI, TTO CYIIECTBY OKA3aBIIHECS CEPHE MaTEMAaTHYECKUX 3aKOHOB. Y O€KICHIEM B
TOM, YTO WCTHHBI OTKPHIBAIOT MaTeMaTHWKH, MPOHWKHYTO HW3BECTHOE BBICKa3bIBaHWE Jlarpamxa:
«HproTOH OBIT CHACTIMBEHIINM W3 CMEPTHBIX, MO0 CYLIECTBYET TOJNbKO onHa BcenenHas m HeioToH
OTKPBUI €€ 3aKOHBD.

Jns momydeHuss CBOMX YyIWBUTENBHBIX, MOIIHBIX pPE3YyJNbTaTOB MaTeMaTHKa HCIOJIb30BasIa
0cOOBIif METOJ — METOJ JeIyKTUBHBIX BBIBOAOB W3 HEOOJBLIOIO YHCIA CAMOOUYEBUIHBIX HMPUHIIMIIOB,

B ITyankape A. O nayxe. — M.: Hayka, 1983, c. 294.
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HA3BIBAEMBIX AKCHOMAMH;'' 3TOT METOJ 3HAKOM KaKIOMY LIKONBHHKY — INPEXIE BCEro U3 Kypca
reomerpud. Ilpupona neqyKTUBHOIO BBIBOAA TAaKOBA, YTO OHA FapaHTHPYET MCTUHHOCTDH 3aKIIFOUEHUS,
€CJIM TOJBKO HCTHHHBI HCXOIHBIE akcuoMbl. OueBupaHas, Oe30TKasHas M Oe3ympedHas JOIMKa
JIeIyKTHBHOTO BHIBOZA MO3BOJIMIIA MaTeMaTHKaM H3BJIeYb U3 aKCHOM MHOTOYHCICHHBIE HEOCTIOPUMEIE U
HEOIPOBEP)KUMBIE 3aKIIOUEHUS. DTy 0COOEHHOCTh MaTeMaTUKH MHOTME OTMEYAlOT U MOHbIHE. Beskuit
pa3, Korja HYXKHO IIPUBECTH MNPUMEP HAASKHBIX M TOYHBIX YMO3aKIIOUCHHH, CCBUIAIOTCS Ha
MaTeMaTHKY.

Ycnexu, JOCTHTHYTBIE MaTeMaTHKOW C MOMOIIBI0 ACAYKTUBHOI'O METONA, MPHBJIEKIN K HEH
BHUMAaHHUE BEIMYAMIIMX MbIcauTeraed. MaTeMaTHKa HarsiiHO HPOJEMOHCTPUPOBAJIA BO3MOXKHOCTH U
CHITy 4eJioBedecKoro pasyma. Iloyemy Obl HE BOCIIONIB30BATHCS, CIPOCHUIN MBICIUTEH, CTOJb XOPOLIO
3apEKOMEHJIOBABIIMM ce0sl JeIyKTHBHBIM METOAOM JUIS TOCTH)KGHHUS HCTHH TaM, TAE Mpexae
0e3pa3fenbHO BIACTBOBAIM aBTOPUTET, TPAJULMS M NPHUBBIYKA, — B (MIOCOQHUH, TEOJOTHH, ITHUKE,
3CTETHKE M B COLMANbHBIX Haykax? YesoBeueckuil pa3yM, cToib 3(P(eKTUBHBI B MareMaTHKe U B
MaTeMaTH4ecKOl (HU3HMKe, MOT ObI CTaTh apOUTPOM MOMBICTIOB U ICHCTBHI TaKkKe U B IPYTUX 00JacTsX,
NpruoOIIMB MX K KPacoTe WCTHHBI U MCTUHHOCTU KPAacOThl. B 3MoXy, Momy4HBIIYI0 Ha3BaHHE JMOXHU
IIpocsemenus: (mau Beka pasyma), METONOJOTHS MAaTeMaTHKH M JaXe HEKOTOpPbIE MaTeMaTHYECKHE
MOHSATHS U TEOPEMBI OBIITH IPUMEHEHBI K APYTHM O0JIACTSM YEITOBEUECKON ACATETLHOCTH.

OOpatieHre K MPONUIOMY — IUIOJOTBOPHBI MCTOYHUK TMO3HaHUsI HacTosimero. Co3mgaHHBIE B
Hayane XIX B. HEOOBIYHBIE T€OMETPUU U CTOJb K€ HEOOBIYHBIE anreOpbl BBIHYIWIN MaTEeMAaTHKOB
UCIIO/IBOJIb — U KpaiiHe HEOXOTHO — OCO3HATh, YTO M CaMa MaTeMaTHKa, 1 MaTeMaTHYECKUE 3aKOHBI B
Jpyrux Haykax He ecTb aOCOJIOTHhIe MCTUHBI. Hampumep, MareMaTwku C J0OCaJoi U OrOpUYCHHEM
OOHApYX WM, YTO HECKOJIBKO PpAa3IM4YHBIX TEOMETPUHA OJMHAKOBO XOPOIIO COIJIacyrTcs ¢
HaOJIroaTeIbHBIME JAHHBIMU O CTPYKType NpocTpaHcTBa. Ho 3Tu reomerpuy mpOTHBOpPEYWIIN OJHA
JPYToii — cJIeI0BaTeNIbHO, BCE OHH HE MOTJIH OBITh OTHOBPEMEHHO UCTHHHBIMU. OTCIO/Ia HAIIPALIHBAJICS
BBIBOJI, YTO NPHUPOJA MOCTPOCHA HE HAa YMCTO MATEMAaTHYECKONW OCHOBE, a €CIM Takas MepBOOCHOBA U
CYLIECTBYET, TO CO3JaHHas 4YeJIOBEKOM MaTeMaThKa He 00s3aTelnbHO COOTBeTCTBYyeT ei. Kimou k
peanbHOCTH OBUT yTepssH. Oco3HaHWE 3TOW MOTepu OBUIO MEPBBIM K3 OeNCTBHN, OOPYLIMBIIMXCS Ha
MaTeMaTHKY.

B cBf3u ¢ mOsBIEHHMEM YK€ YIIOMUHABIIMXCS HOBBIX TE€OMETpUil M anreOp MaTeMaTHKaMm
NPUIIIOCH NEPEXUTH IIOK U APYroro poaa. MareMaTuku HacTOJIBKO YBEPOBAIU B OECCIIOPHOCTH CBOMX
PE3yBTATOB, YTO B TIOTOHE 33 WILTIO30PHBIMHA UCTHHAMHM CTaJIM ITOCTYIIATHCS CTPOTOCTHIO pacCyKIACHUH.
Ho xorzma maremarvka mepectana ObITh CBOJOM HE3BIOJIEMBIX MCTHH, 3TO IOKOJE0alo YBEPEHHOCTb
MaTeMaTHKOB B O€3yKOPH3HEHHOCTH MX Teopul. Torma MM MPUILIOCH B3ATHCS 33 IEPECMOTP CBOMX
JOCTIDKEHHH, U TYT OHHU, K CBOEMY Y)Kacy, OOHapyKWIIM, YTO JIOTHKAa B MaTeMaTHKEe COBCEM HE TaK YK
TBEpJa, Kak AyMallil UX MPe/IlIeCTBEHHUKH.

ITo cymecTBy pa3BUTHE MaT€MaTHKH MMEJNO JIOTHYHBIA XapakTep. DTO aJOrWYHOE pPa3BUTHE
BKJIIOYAJO B ceOsd HE TOJbKO HEBEpHBIC [OKA3aTENIbCTBA, HO M MPOIYCKHM B JO0KA3aTeNbCTBAX U
ciydaifHble OIMOKH, KOTOPHIX MOXKHO OBIIIO OBl M30€XkaTh, eciu Obl MAaTeMaTHKH JiciicTBoBamu Oolee
OCMOTpHUTENbHO. Takue mocagHble H3bSHBI OTHIOAb HE Obuln peaku. Ho amoruyHocTh pasBUTHS
MaTeMaTHKH 3aKJII0Yalach TakKe B HEAJEKBaTHOM TOJKOBAHWHU IIOHATHH, B HECOONIOACHUHM BCEX
HEOOXOUMBIX TPaBWJI JIOTHKH, B HEMOJHOTE W HEIOCTATOYHON CTPOTOCTH JOKa3aTeNnbCTB. HBIMH
CJIOBaMH, YHCTO JIOTUYECKUE COOOpaKEHHs MOAMEHSINCh WHTYHUTUBHBIMH apryMEHTaMH, 3aUMCTBO-
BaHHBIMH U3 (HU3UKH, alCJULLUSIMA K HATJIIAHOCTH M CChUIKAMHU HA YEPTEXKH.

Ho u xorga Bc€ 310 OBIIO yCTaHOBIIEHO, MaTeMaTHKa TO-TIPEKHEMY OCTaBajach 3P PEKTUBHBIM
CPEJICTBOM OMNHCaHUsI MPHUPOJbl. KpoMe Toro, MaTeMaTHKa COXpaHWIA MPUBIEKATENILHOCTh M caMa 110
cebe kak 00J1acTh YMCTOTO 3HAHUS, U B yMax MHOTMX, OCOOCHHO mudaropeiues, SBIAIACH YACTHIO
PeaNbHOCTH, MPEICTABISIONIEil CAMOCTOATENBHEIN MHTEpec . YUMTHIBas 3TO, MATEMATHKH PElIMIA

1 B.3.: IT0 HeBEpHO — MaTEMATHKA OTHIOAb HE HAYMHANA C AKCHOM; AKCHOMATHYECKHMH METOX CTall
JOMHHHUPOBaTh B Hell Toinbko B KoHIe XIX Beka. IlepBble TBOPIBI MaTeMaTHKH, HadyMHAS YK€ C IIyMEpOB U
eTUITSH, N3yJalyd IPOTrpaMMBbl YeJIOBEYECKOTO MO3ra — XOTsI, pa3yMeeTcs, OHH He OTJaBayiu ce0e OT4eTa B TOM,
41O 3T0 mporpammbel. Ho, TemM He MeHee, (pakTHIeCKMM OOBEKTOM HMX HCCIEJOBAaHUIN OBIIM HE aKCHOMEI, a
nporpaMMbl. M «IeayKTUBHBIH METOA» B 3TUX HMCCIEAOBAHUIAX HMCIOJIB30BAJICSI HE 0ojee, YeM B JIFOOBIX APYTHX
TOTHAANTHUX UCCIEIOBAHUSIX IPUPOMEIL.

Araom: OTHOCAmUHACS K HamleMy BPEMEHH BBIPA3WTENBHBI INPHUMEP MOJO00HOTO OTHOIIEHHS K
MaTeMaTHKe NPUBOIUT B CBOEH cTaThe «DWHINTEHH M (u3nMka BTOpOH mosoBHMHBI XX Beka» [60: Sur Y.
OitHIITeHHBI U (HU3KKa BTOPOil mosoBuHBI XX Beka. — Ycnexu ¢pusndeckux Hayk, 132, o, 1, 1980, c. 169-175]
BBIJIAIONIMICS COBpEMEHHBIH (u3uK, aypeaT Hobenesckoit nmpemun Y. SIur (11 YxonbHnH). OH pacckasbiBaeT,
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BOCIIOJTHUTH MPOOEJBl B JIOTHYECKOM KapKace CBOEW HayKH M IEPEeCTPOUTh 3aHOBO T€ YacTH ee, B
KOTOPBIX OOHapYXHUINCh M3bSHEBI. JIBIDKEHHE 32 MaTEeMaTHYECKYH) CTPOTOCTh MPHOOPENo MIHUPOKHUN
pa3max Bo Bropoii nosoBune XIX B.

K nagamy XX B. MaTreMaTWKH CTajdM CKIOHATHCS K MHEHHIO, YTO JKEJIaHHas LeJdb HaKOHEI]
MOCTUTHYTA. M XOTS MM HPHUILIOCH MPU3HATH, YTO MAaTeMaTHKa JaeT JUIIb MPUOIMKEHHOE OIMCaHe
MpUPOABl U MHOTHE YTPaTWIM Bepy B TO, YTO IPHUPOAA IMOJHOCTBIO OCHOBaHAa HA MAaTEMaTUYECKUX
NPUHIMIAX, MATEMAaTUKH TO-TIPEKHEMY MPOAOJIKAIM BO3JaraTh OONbIIME HAAEKAbl Ha MPOBOAUMYIO
UMU PEKOHCTPYKITUIO JIOTHYECKON CTPYKTypbl MareMaTuku. Ho He ycmenau CMOJKHYTh BOCTOPTH IIO
MOBOJy AKOOBI MOCTUTHYTHIX YCIIEXOB, KaK B PEKOHCTPYHPOBAHHON MaTeMaTHKE B CBOIO OdYepenb
oOHapyXmIuch npoTrBopeuns. OOBIYHO 3TH MPOTHBOPEUHUS NMPUHATO HA3BIBATh MapafoKkcaMu — 3Bde-
MU3M, TO3BOJISIIOMIUN TEM, KTO €r0 UCIIONb3yeT, 00XOIUTh MOTYaHUEM KapJUHAIbHOE 00CTOATENBCTRO!
TaM, IJI€ €CTh IPOTUBOPEUNS, TaM HET JIOTUKH.

Benymue marematuku u ¢mrocodsl Hagana XX B. cpa3y JKe MOMBITATNCH Pa3pPelInTh BO3HUKIIIHE
npoTuBOpeunsi. B pesynbTare BO3HUKIO YEThIpE Pa3lUyYHBIX MOAX0Ja K MaTeMaTHKe, KOTOpble ObuIn
OTYETIMBO CHOPMYNHPOBAHBI W TOMYYHIN 3HAYMTENBHOE Pa3BUTHE; y KAXKIOIO M3 3TUX IOAXOJ0B
HalUIOCh HEMAJI0 TMpUBEpKEHIEB. Bce YeThlpe HampaBiIeHUS] MATEMATHKU CTPEMWINCH HE TOJBKO
pa3pelnTh U3BECTHBIE MPOTHBOPEUMs, HO M TapaHTUPOBaTh, YTO B OYAyIIeM HE MOSBSTCS HOBBIE
MPOTHUBOPEYHS, T.€. CTApPaJIMCh J0Ka3aTh HEMPOTUBOPEYMBOCTh MareMaTtuku. MHTeHCUBHas pa3paboTka
OCHOBaHMI MAaTeMAaTHKU NpUBEJAa U K APYruM pe3yiabraraM. [IpruemMieMocTs HEKOTOPBIX aKCHOM U
MIPUHIIMIIOB JIOTHKW NIEAYKTUBHOTO BBIBOJIA TAKXKE CTaja sIOJOKOM pasopa: MO3WIUH KON 10 3TUM
BOIPOCAM Pa3oLUINCh.

B xonme 30-x romoB XX B. MareMaTHK MOT OBl NPUHSATH OOMH W3 HECKOIBKUX BapHAHTOB
OCHOBAaHMI MaT€MAaTHUKU U 3asiBUTh YTO MPOBOJUMBIE UM MAaTEMaTHUYECKUE TOKA3ATEIbCTBA MO KpailHeil
Mepe COracylTcsl ¢ JorMaTaMu u30paHHOW MM IIKONBL. Ho TyT mociemoBan yaap yKacarollei CHIIbI:
BhlIIa B cBeT pabora Kypra ['€mens, B KOTOpOH OH cpeau MPOYMX BAKHBIX M 3HAYUTEIHHBIX
pPe3yNbTaTOB OKA3all, YTO JIOTUYECKUE MPUHLUIIBI, IPUHATHIE PAa3IMYHBIMHU LIKOJIAMU B OCHOBAaHHSX
MaTeMaTUKH, HE TMO3BOJISIOT JI0Ka3aTh €€ HempoTHBopeunBocTh. Kak mokazan ['€xenb, HempoTHBO-
pEYMBOCTh MaTE€MaTHKHM HEBO3MOXKHO JI0OKa3aTh, HE 3aTparMBas CaMHUX JOIMYECKUX MPHUHIIUIIOB,
3aMKHYTOCTh KOTOPBIX BECbMa COMHHTENbHA. Teopema [éaens BbI3BaJia CMATEHHE B psigax
MatematukoB. llocienyromee pa3BuUTHE COOBITUH IIPHBENO K HOBBIM OCIIOXKHEHHsM. (Kas3aloch,
HaIpyUMep, YTO JaXKe aKCHOMAaTUYeCKU-IEAYKTUBHBIH METO/], CTOJIb BBICOKO LIEHUMBIN B MPOILIOM Kak
HAJEKHBIA TyTh K TOYHOMY 3HaHHIO, HeOe3ynpedeH. B pe3yibrare 3THX OTKPBITUH YHCIIO Pa3IMIHBIX
MOIXO0JIOB K MaTeMaTHKE NPUYMHOXKWIOCH M MaTeMaTHKU pa3OWiInch Ha emie OoIbIliee YHCIIOo
TPYIIUPOBOK.

B Hactosmmii MOMEHT TOJOXKEHHE Jel B MaTeMaTHKe MOXHO OOpHCOBAaTh MPHUMEPHO TakK.
CyuiecTByeT He OJHa, a MHOIO MaTeMaTHK, U KaXdas U3 HHUX IO Py NPUYMH HE YAOBIETBOPSIET
MaTE€MaTUKOB, MpUHAAJIEKAUX K ApyruM MmkonaMm. Cramo sICHO, 4YTO NPEICTaBICHUE O CBOJE
OOIICTIPUHATHIX, HE3BIOJIEMBIX HCTHH — BEJIMYECTBEHHONW MaTemaTwke Hauana XIX B., ropmoctu
yeloBeka — He Oonee deM 3abiyxaeHune. Ha cmeHy yBepeHHOCTH W OJaromymivio, MapUBIIAM B
MPOIIIOM, TIPUIIIH HEYBEPEHHOCTh W COMHEHHS B OyAyIIeM MaTeMaTHKW. Pa3zHoriacus 1mo MOBOIY
OCHOBaHHWI CaMOW «HE3BIOJIEMOI» M3 HayK BHI3BAIW YAHMBICHUE U pa3odapoBaHue (YTOOBI HE CKa3aTh
Oonbmie). HelHemHee cocTosiHME MaTeMaTHKH — HE Oojiee 4YeM JKajkas MapoAus Ha MaTeMaTUKY
MPOIIOTO C €€ TIYyOOKO YKOPEHWBIIEWCS W IMHPOKO M3BECTHOW pemyTaluei 0e3ynmpeyHoro wjeana
WCTUHHOCTH U JIOTHYECKOTO COBEPIICHCTBA.

Kak, IpUIs K cBoeMy cTapomy yuureinto Uxens lllenmento, HeiHe npodeccopy Kammdpopruiickoro yHuBepcurera
B bepkian m omHOMY M3 KpyHHEHIIMX COBPEMEHHBIX I'€OMETPOB, OH BBIPA3WJl YAMBIEHHE TeM, Kak OBICTpO
MOHaJ00MINCh (U3MKaM uAyIMe B 3HAYMTENBHOM CTermeHH OT UWKEeHs Tak Ha3bIBAEMBIC CEA3HOCMU HA
paccnoenusx, NpUTyMaHHbIE MaTeMaTHKaMH BHE BCSKOH CBsi3u ¢ (usnyeckol peanbHocThio. Ha 3to Ukens
orBeTHII eMy: «Ho Belb HUKAK HENb3s CKa3aTbh, 4YTO 3TO Mbl, MATEMATHKH, BBIIYMANU CBI3HOCTU HA PACCIOCHUAX —
SICHO, YTO OHH CYIIECTBOBAIIU U JI0 HACK.

1 B.3.: OrHOuIEHHE MEX/Ty TEM, YTO «BBIIYMBIBAIOT MATEMATHKIY, M TEM, 4TO «CYIIECTBYET 10 HACH,
OYeHb MPOCTO. MaTeMaTH4eCKHe «CTPYKTYPh» BOOOIIE MNPEICTABIAIOT COOOH (ITOTEHIMAJIbHBIE) MPOMYKTHI
(MO3TroBBIX) IPOrpamMM (M UX aNTOPUTMOB). MaTeMaTrKH (¥ JIFOAW BOOOIIE) MPHIyMBIBAIOT HOBBIE alropuTMbl. Ho
KOTJ]a aJITOPUTM IPUAYMaH, TO €ro CBOHCTBA (CBOICTBA €ro MPOAYKTOB) SBILIIOTCS YK€ OOBEKTUBHOM JAaHHOCTBIO
U OTKPBIBAIOTCS B Ipoliecce ucciaenoBanus. C 3Tol TOUKH 3pEHNUS] OHH «CYLIECTBYIOT HE3aBUCUMO OT Hac». Ho Bes
9Ta 00JIaCTh HE CyNIECTBOBAJA, ITOKA HE OBUI MPUAyMaH HOBBIM aITOPUTM, CTAaBIIMH NMPEIMETOM HCCIIEI0BAHMS.
Huxaxo# mpo6iemsl TyT HET.
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Kak mymaroT HeKOoTOpble MaTeMaTHKH, PAacXOXACHUs BO MHEHHMAX OTHOCHUTEIBHO TOTO, YTO
CIIeTyeT CYUTATh HACTOSIIEH MaTeMaTHKOW, Koraa-HuOyns OymyT mpeomonieHsl. Ocoboe MecTo cpenu
TeX, KTO TaK CYMTAeT, 3aHMMAaeT TpyNNa BeAynMX (paHIy3cCKUX MaTeMaTHKOB, MUIIYIIAX O]
KOJJIGKTUBHBIM TiceBIoHMMOM Hukona BypOaku:

C npeBHEUIIMX BPEMEH KPUTHYECKHE MEPECMOTPHI OCHOBAaHHWN BCE MAaTEeMAaTHUKH B LIEIOM HWIIH
M000r0 M3 €e pa3fesiioB MOYTH HEM3MEHHO CMEHSUIMCh NEePHOJaMH HEYyBEPEHHOCTH, KOTa BO3HHKAIH
MPOTUBOPEUHS, KOTOPBIE MPUXOANIOCH PeliaTh... HO BOT y)ke ABajlaTh MATh BEKOB MATEMATHKH HMEIOT
OOBIKHOBEHHE HICTIPABIIAITH CBOM OIMMOKH M BHIETH B 3TOM OOOTamieHue, a He 00eJHEHNE HAYKH; 3TO JTaeT
MM TIPaBo CMOTpeTh B Gyaymee criokoitro. ([2]Y, ¢.30.)

Ho ropasno 6osblie MaTeMaTHKOB HACTPOEHBI MECCUMUCTHYHO. OAMH M3 BeTUYAHIINX MaTeMa-
TukoB XX B. ['epman Beiinb ckazan B 1944 r.:

Bompoc 00 OCHOBaHHMAX MaTeMAaTHKA W O TOM, YTO IPEICTABISET COOOH B KOHEYHOM CcCUETe
MaTeMaTHKa, OCTAeTCsl OTKPBITHIM. MBI HE 3HAEM KaKOIrO-TO HAINpaBJIECHMs, KOTOPOE IMO3BOJIUT B KOHLE
KOHIIOB HAaWTH OKOHYATEIBHBIH OTBET Ha ATOT BOIPOC, U MOXKHO JIH BOOOIIE OXHIOATh, YTO TMOAOOHBIN
«OKOHYATEIbHBIN» OTBET OyaeT Korja-HHOyab IMOJYy4YeH ¢ TMPU3HAH BCEMH MaTeMaTHUKaMHU.
«MaremMaTU3UpoOBaHUE» MOYKET OCTaThCA OAHUM U3 MPOSBICHUU TBOPYECKOM IEATEIBLHOCTH YEJIOBEKa,
MOJO0HO MY3UIIMPOBAHUIO WK JTUTEPATYPHOMY TBOPUECTBY, APKHM M CAMOOBITHBIM, HO MPOTHO3UPOBAHHE
€ro UCTOPHYCCKUX Cy/eO HE MOIACTCs pallMOHATH3AIMHA U HE MOXET ObITh 00BHEKTHBHBIM.

I'oBops cioBamu ['eTe, «MCTOPHUS HAYKH — 3TO CaMa HayKay.

PasHormacuss mo moBoAy TOro, 4YTO TaKOE HACTOSILAS MaTeMaTHKa, W CYIIECTBOBAaHHUE
MHOTOUYMCJIEHHBIX BapHaHTOB OCHOBAaHUI MaTeMaTHKH HE TOJIBKO CEpbE3HO CKa3zalhch Ha caMoi
MaTeMaTHKe, HO M OKa3aJld caMoe HEMoCpeNCTBeHHOe BiusHUe Ha (usuky. Kak Mbl yBUOuM nanee,
HauOosee pa3BuThie (U3MYECKUE TEOPUU HBIHE IOJHOCTBIO «MaTeMaTu3upoBaHbl». (Pazymeercs,
BBIBOZBI TAKUX TEOPHH MHTEPIPETHUPYIOTCS IMOCPEACTBOM TaK WIM MHAa4Ye HAOIIONAEMBIX «IyBCTBEH-
HBIX», IIOAJTHHHO (I)I/I?:I/I‘-ICCKI/IX 00BEKTOB: CuaAa 'y paguolnpueMHUKOB, MbI CJIBINIUM PCAJIBHBIC T'0JIOCA,
YyeMy HE MEIIACT OTCYTCTBUE MPEICTABICHUS O TOM, YTO TAaKOE pasnoBOIHEL) [103TOMy yueHBIX — gaxe
TeX, KTO HE paboTaeT HEMOCPEACTBEHHO Hal pelieHueM (yHIaMEHTAJIBHBIX MPOOJIEM, — HE MOXKET He
3aHUMATh BOIIPOC O Cy/b0ax MaTeMaTuKy, KOTOPYIO OHHU MOTYT MIPUMEHSITh C YBEPEHHOCTHIO, HE PUCKYS
3aTpaTuTh roAbl Ha H3BICKAHUA, HCKOPPCKTHBIC B CUJIY COMHHUTCIBHOCTH HMCIIOJL30BaHUA MaTCMaTH-
YeCKOro armnapara.

YTpata KpuTepueB aOCONIOTHOCTH HWCTHHBI, BCE BO3pACTaIONIas CIIOKHOCTh MAaTeMAaTHKU H
C€CTCCTBCHHBIX HAYK, HCYBCPECHHOCTHL B BLI60pe MMPpaBUJIIBHOTO NOAXO0Jia K MAaTEMATUKE IIPUBEJIN K TOMY,
YTO OOJIBIIMHCTBO MaT€MaTHKOB OCTaBHJIM BOIPOCH ocHOBaHUH. C mpokistueM «Hyma Ha 00a Bamu
noMal» OHM OOpaTHIMCh K TeM 00JacTsIM MaTeMaTHKH, TIe METOIbl J0Ka3aTelbCTBA Ka3alUCh UM
HaAdC)KHbBIMU. Onu Hauu TaKXE, 4TO HpO6JIGMI)I, NpUAYMaHHBIC Y€JIOBEKOM, Ooiee ITPUBJICKATCIIbHBI U
Jierde NOAAI0TCS PELICHHUIO, YeM MPOOIeMbl, IIOCTaBICHHBIE IPUPOIOH.

Kpusuc maremMaTukyd M MOPOXKICHHBIE UM KOH(IMKTHI IO MIOBOAY TOTO, YTO TAaKOE€ HAaCTOSIIas
MaT€MaTHKa, OTPHULIATCIIbHO CKa3aJiuChb U Ha NMPHUMCHCHHUU MaTeMaTH4eCKOM METOAO0JOIN KO MHOT'UM
0o0jacTsM KyJlbTypbl: K (GUIOoCOQUU, COLUUAIBHBIM U TOJUTHYECKAM HAyKaM, 3TUKE U OCTETHKE.
Hapexna Ha TO, 4TO ymacTcsi HAWTH OOBEKTHUBHBIC, HENMPEXOASAIINE 3aKOHBI U 3TaJIOHHBIE OOpa3LBbI
3HaHUs, pa3Besiack. «Bek pazymay» 3akoHUMIICS.

HeCMOTpH Ha HEYAOBJICTBOPUTECIBLHOC COCTOAHNE MAaTEMATUKN, MHOT'OYHCIJICHHBIC CYHICCTBECHHO
pa3ianuHble TOAXOABI, Ppa3HOINIACUA MO IOBOAY NMPHUEMIIEMOCTH AKCHOM M OMAacHOCTH BO3HHUKHOBEHHS
HOBBIX IPOTHBOPEYMH, MOTYUIMX IMMOAOPBAaTh 3HAUYUTEJIBHYI0 4YacThb MaTeéMaTH4eCKON HayKH, MHOTHE
MAaT€MaTHUKU MPOAOJDKAT MPUMEHATH MAaTEMATUKY JJId OIMCaHHuA (1)1/131/1‘-ICCKI/IX SIBIICHUM H Jaxe
pacmmpsioT cdepy ee NPUMEHHMOCTH Ha SKOHOMHKY, OHMOJIOTHMIO M coLMoyioruio. beszoTkasHas
3pPEeKTUBHOCT, MAaTEeMaTHUKH TIOJICKA3bIBa€T [JBE TEMbl JUIA OOCYyXIeHusA. Bo-mepBbiX, Takas
3(h()eKTUBHOCTP MOXXET paccMaTpUBATHCS KaKk KPHUTEpPHH MpaBHIBLHOCTH. Pasymeercs, momoOHBIH
KpUTEpPUI UMEET BPEMEHHBIA XapakTep: TO, YTO CErOJHS CUUTACTCS IPABUIIBHBIM, B JaJbHEHIIEM
MOJKET OKa3aThCs HEBEPHBIM.

o Bypbaku H. Teopust MHOXecTB. — M.: Mup, 1965.
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Bropast Tema cTaBUT Hac mepeja 3araJkoil: MmodeMy MaTemaTtmka BooOmie 3(dekTuBHA, eciu
BOIIPOC O TOM, YTO TAKOE HACTOSIIAs MAaTeMaTHKa, BBI3bIBaeT CTONBKO criopoB ([96*]'%; [4]'°)? He
TBOPUM JIH MBI 4Yyjieca, MONb3yiCh NPH 3TOM HECOBEPIICHHBIMU cpencTBaMu? IlycTh dYenmoBek
3a0TyK1aeTCsl, HO pa3Be MOXET U MPHUPOJIA TAKKE 320y KIAThCS O TAKOW CTEICHH, YTOOBI TIOIATHCS
MaTeMaTHYeCKOMY JTUKTAaTy 4enoBeka? be3ycloBHO, HET. A Kak ObITh C YCHEIIHBIMH TIOJETAMH Ha
Jlyny, wuccienoBanusimu Mapca u HOmuTepa, CcTaBIIUMH BO3MOXHBIMH —OJlarojaps TEXHUKE,
CYIIIECTBCHHO 3aBUCAIICH OT MaTeMaTHUKW: Pa3Be OHU HE TOJTBEPXKIAIOT MaTEMAaTHYECKUE TEOPHUHU
kocmoca? Kak ke MOXHO B TakOM cily4yae TOBOPUTh 00 HMCKYCCTBEHHOCTH W HECAMHCTBEHHOCTHU
MaTeMaTrku? MOXeT JIM TelO MPOJMOJDKATh JKUTh, €CIU pa3yM U JyX noMytwinch? Moxer! W 310
OTHOCHUTCSI U K 4YEJIOBEKYy, M K MaTemaTuke. VTak, HaM HaJJIC)KUT BBIICHUTH, IOYEMY, HECMOTPS Ha
IIaTKHE OCHOBAHUS W B3aMMOUCKIIIOYAIONIUE TCOPHU, MaTEeMaTHKa OKa3allaCh CTOJIb HEMOCTHKUMO
3¢ pexTUBHOIA.

18 Wigner E.P. The Unreasonable Effectiveness of Mathematics. Com. Pure and Appl. Math., 1960, 13, 1—
14. [Pycckuit nepeBoa: Burnep E. Hemoctmknmas 3¢ppekTHBHOCTS MaTEMaTHKH B €CTECTBEHHBIX HayKaX. — B KH.:
Burnep E. OTi0a61 0 cummerpun. — M.: Mup, 1971, 182—198; Taxke: YOH, 1. 94, Boim, 3, 1968, ¢, 535-546; B KkH.:
[poGnemsl coBpeMeHHO# MaTematuku. — M.: 3Hanue, 1971, ¢. 22-33.]

¥ Mannuu FO.M. MaremaTuka 1 ¢msuka. — M.: 3nanue, 1979.
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|. Cmanoenenue mamemamuueckux ucmun

TpwKabl CHaCTIAMBEI AYIIH, KOTOPBIM JJaHO
[MomuAThCSA 1O HCTHH MTOTOOHBIX U 3BE3THOE HEOO M3MEPUTH!
B3opam nx 6€3 nomex fanbHHE 3BE3/bI OTKPBUIKCH,
B menm nmpovHbIe MBICH CBOSH IUPH A(Hpa OHU 3aKOBAJIH.
Tax mroau gocTurian Hebec — He Kak BCTaph,
B TwieTHOM ropabiHe B3rpOMO3AUBILIY TOPHI HA TOPHI.
Osuouii

Jro0ast nmMBUAM3aIMs, JOCTOMHAS TaK Ha3bI-
BaTbhCS, 3aHNMAECTCS MIOMCKOM HUCTHH. MBICIISIINE JTFOIN
HE MOTJIH He TBITaThCA MOHATH MHOT00Opa3ne SBICHHH
MIPUPOIBI, pa3rajgaTh TalHy TOSIBICHUS Ha 3eMIIe Yesio-
BEKa, MOCTUYb CMBICI KU3HU U BBIACHUTH IpEIHA3HA-
YeHue 4YeloBeKa. Bo Bcex APEeBHUX LMBUIM3ALUSAX,
KpOME€ OJHOH, OTBETHl Ha OTH BOMIPOCHI 1aBAIKCh
PEIUTHO3HBIMU JIHACpAaMU U TPUHUMAINCH BCEMHU.
EOWHCTBEHHBIM HCKIIOYEHHEM OblIa I[IMBUIH3AIINS,
co3JaHHasl JAPEBHUMU Tpekamu. ['peku coBepimiu
OTKPBITHE, BEJIMYANIIee U3 KOrAa-Tu00 COBEPIICHHBIX
YEIOBEKOM: OHHM OTKPBUIM MOIYIIECTBO pasyma.
NMEeHHO rpeKu KIacCHYECKOro MEepUoAd, AOCTUTILIErO
HauBbIculero pacusera B nepuon VI-III BB. mo H.3.,
MOHSIM, YTO YEJIOBEK HAIENEH CIIOCOOHOCTBIO MEIC-
JIUTh, HAAENEH pa3yMoOM, KOTOPBIA, ONHpasCh Ha
Ha0JIIOJICHUE WK OIBIT, CIIOCOOCH OTKPHIBATH HCTHUHBIL.

Henerxko oTBeTHTHr HA BOMPOC O TOM, YTO
TIPUBEIIO TPEKOB K MX OTKPBITHIO. llepBbie MOMBITKH OCMBICIHTH OKPYKAIOIUI YellOBeKa MHUp OBLIH
caenanbl B MoHWH, rpedecknx MoceneHnusx B Manoit A3un, 1 MHOTHE UCTOPUKH TBITAIHCH OOBSICHUTH
9T0 chaokuBiieiics B Monnn oOIIecTBEHHO-IOIUTHYECKOH o0cTanoBKoM. Tak, B Monuu Onuia Oosee
cBoOOMHAsA, 4YeM B eBporelickoi ['peruu, momuTuveckas CTPYKTypa, UYTO TIOBJIEKJIO 3a CcoOoi
ompezeNieHHOe TpeHeOpeKeHNe K TPaIUIMOHHBIM PEJIUTHO3HBIM BepoBaHUsM. OHAKO Hallle 3HAaHWE
rpedyeckoil ucropuu 10 VI B. 10 H.3. HOCUT HACTOJNBKO ()parMeHTApHBIA XapaKTep, YTO HEBO3MOXKHO
JlaTh CKOJIbKO-HUOYIb UCUYEPIIBIBAIOIIEE OOBSICHEHUE OTMEUEHHOMY ()EHOMEHY.

Co BpeMEHEM TIpEeKH MPHUHSUIUCh Pa3MBILUIATh HaJ MOJIUTHYECKHMMH CUCTEMaMH, ASTHKOM,
IOPUCIIPYICHIINEH, PAIMOHATBHBIMHA ITYTSIMU BOCIUTAHUS MOJIOJCKH M MHOTUMHU JAPYTHUMH BUIAMHU
YeJI0BEUECKON NEeATeTbHOCTH. VX TIaBHBIM BKIIAJ, OKA3aBIIWW peEIIarolee BIUSHUE HA BCIO MOCIETY-
IOLLYI0 KYJIBTYpPY, COCTOSJl B TOM, YTO OHHM B3SUIMCh 3a H3Y4YEHHE 3aKOHOB mHpuponbl. Ilpexne u
rpedeckas, W Jpyrue UMBUIU3ALUMA JAPEBHOCTH pAcCMATPUBAIN TMPUPOAY KaK HEYTO XAOTHUUHOE,
Kapu3HOE€ W JaXe ycTpamaromee. Bce mpoucxomsmiee B TpHpoae OBUI0O HEOOBSICHUMO WU
MIPHUITACHIBAIIOCH BOJIE OOTOB, YMWJIOCTHBHTH KOTOPBIX MOXHO OBIJIO MOJHMTBAMH, KEPTBOIPUHO-
UICHUSIMU U APYTUMH puTyanaMu. JlpeBHUE BaBUIOHSHE U €TUNTSIHE, CO3/1aBIINE BEMKHUE LIMBIIIU3AI[UN
3a 3000 neT 10 H.3., 3aMETHIN IEPUOTUIHOCTE B nBrKeHnsx CoiHna u JIyHBI 1 make pa3paboTany Ha
9TOM OCHOBE KajeHAapW, HO HE MPHUAABAIA CBOUM OTKPBITHSM OCOOOTO 3HadeHWs. M 3T MCKITIOUYH-
TEJbHBIE 110 TTYOMHE U BAYKHOCTH HAOJIIO/IEHUS HE OKA3aJId PEIIAIOIIEeTo BIUSHU Ha OTHOIICHUE JIFO ICH
K TIPUPOJIE.

I'peknn ocMeNUWIuCh B3TIASHYTH NPUPOJE B JHUIO. JIpeBHErpedecKrne MBICIUTENH OTBEPIIH
TPaJUIMOHHBIE JOKTPUHEI, BEPY B CBEPXBHECTECTBEHHBIE CHIIBI, IOTMY, COPOCUB IYTHI, CIACPKUBAIOIIHE
MBICITh. ['peKku mepBbIMU HadaIHM U3y4yaTh Pa3HOOOpa3HbIE 3araJI0YHbIE U CIOXKHBIE SBICHUS TPUPOABI U
MPEANPUHSIN MONBITKY TOHATH uX. CBOM pa3yM OHHM IIPOTHBOIOCTABIIIM Xa0OCy Ha TIEPBBIA B3I
CIIy4YalHBIX SBJICHUN IPUPOIBI M BOHAMEPIUIHCH MTPOJIUTH HA HUX CBET.
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Obnanas OecnpenenbHON JIOO03HATEIHLHOCTBEIO W HE3ayPSIIHBIM MYXECTBOM, I'DEKH CTaBHIIH
BOIPOCHI (M HAXOAWIM OTBETHl HAa HHUX), KOTOPBIE CIY)KWIM MHUIIEH JUIA CEPbE3HBIX Pa3MBIIIICHUH U
pelIaiuCh MBICIUTENSIMU BbICOUaiiero pasra. JISKUT JIM B OCHOBE BCEro, 4TO IPOHCXOIUT BO
Bcenennoit, Hekuit equnblii mian? OO0s3aHbI TU pacTeHHs, )KUBOTHBIC, JIIOAH, TUIAHETHI, CBET, 3BYK U T.1I.
CBOUM IIOSIBJICHUEM HUIPE Cilydyasl WIN K€ OHHU SBJIIFOTCA YacThIO KaKOro-JIMOO I'paHIMO3HOTO IulaHa?
OO6mamast 6oraTelM BOOOpaXKEHUEM — UTO CITIOCOOCTBOBAIO CO3AAHHMIO HOBOTO B3TJIAZA HAa MHp, — TPEKH
BbIpaboTanyu KOHLENHI0 BceneHHOH, cTaBIIyI0 OCHOBHOM Ha BCEX MOCIEAYIOMIMX dTamax pa3BUTHA
€BPOIEUCKON MBICIIH.

I'pedeckue MpICIMTENN CTaJId IIO-HOBOMY OTHOCHTbCA K mpupone. Mx oTHomeHue ObuL1o
panroHaNIbHBIM, KPUTHUECKUM U HEPENUTnO3HbIM. I'pexu oTKa3anuchk oT MUGOB, paBHO KaK U OT BEPHI B
00roB, Mo CBOEH MPUXOTH NPABAIIMX YEIOBEKOM M BceM MUpPOM. [locTeneHHO rpeveckrue MBICTUTEH
co3ai yueHue 00 YHOpsI04eHHOH pupoje, Oecrepe0oiHo (YyHKIMOHUPYIOIIEH 110 eANHOMY TUIaHYy.
Bce sBnenus, 1ocTynHbIE HAIIUM OpraHaM YyBCTB, — OT JBMDKEHHS IUIAHET 10 TPEIeTaHWs JINCThEB Ha
JIepeBe — rpeKkaM yAaJoch YIOKUTh B YETKYIO, COIVIACOBAHHYIO B JIETaNAX, MOHATHYIO KapTuHy. Kopoue
TOBOPsI, OKa3aJI0Ch, YTO MPHUPOJIa YCTPOEHA PALIMOHAIBHO, U €AMHBIN IJIaH, JIE)KAIUil B €€ OCHOBE, XOTS
Y HE TIOAJIAaeTCsl BO3JCHCTBUIO CO CTOPOHBI YETOBEKA, BIIOJIHE HOCTHKUM.

I'pexn HE TONBKO MEPBBHIMH IMPHHSUIMCH 32 MOUCK 3aKOHA M MOpSAAKAa B MPHUPOJE, HO M OBbLIH
MEPBHIMU T€HUAILHBIMHU OTKPBIBATEISIMA COKPOBEHHBIX CXEM, KOTOPBIM, KaK MOKa3bIBaIM HAOIIOICHHS,
cienyet npupona. Tak, rpeku Oep3HyIH 3aHATHCS IMOMCKOM CXEMBI, Tasiieics 3a TpaHAMO3HEUITNMU
3pEJINIIAaMH, OTKPBITBIMU B30PY Y€JI0BEKa, — ABKEHUEM OCJICIIUTENBHO cBepkatoiero ConHIa, CMEHOM
¢a3 JlyHsl, yell MUK sBIsIET OOraTeHIIyI0 TaMMy OTTEHKOB, SIPKOCTBIO TIAHET, OecKpaliHel maHopamoi
3BE3HOrO HeOa, 3araJOYHbIMH COJTHEYHBIMH U IYHHBIMH 3aTMEHUSMHU.

IlepBrle TOMBITKA [aTh palliOHANBHOE OOBSCHEHHE TPUPOABl M YCTpoHCTBa BceneHHON
npeAnpuHsIN nHoHukckue gunocodst B VI B. 10 H.3. Kakaplil n3 3HaMEHUTHIX (HUII0CO(POB STOH IMOXU:
Qdanec, AHakcuMaHAp, AHAKCUMEH, [epakiuT W AHaKcarop — MbITalICd OOBSCHUTH YCTPOMCTBO
Bcenennoii, npuHUMast 32 OCHOBY KaKylo0-HHOYIb 0AHY cyOcTanuuro. Panec cuural, HalpyuMep, 4To BCe
COCTOUT W3 BOJpBI, HaXOJSIIEHCs B ra3000pa3HOM, >KUIAKOM WM TBEpAOM cocTosHHH. OObsICHEHHE
MHOTHUX siBJieHuH Dasec cBA3bIBAM ¢ BOJOW. BBIOOp €ro He cTosib Hepa3yMeH, €ClIi y4eCTh, UTO 00JIaKa,
TyMaH, poca, JOXIb U I'paj — Pa3IM4Hble COCTOSIHUS BOIBI M YTO O€3 BOABI HET KU3HH: OHA IHUTACT
MOCEBbl U SIBJISIETCS. OCHOBOM OpraHMyecKod >ku3HU. Jlaxke Teno 4yeloBeKa, Kak H3BecTHO, Ha 90%
COCTOMT U3 BOJIBI.

Hatypdunocodus nonumiineB npexncrasisuia co0oi ckopee HAaOOp NEp3KUX YMO3aKIIOUCHHH,
XUTPOYMHBIX JOT'aJIOK U OJIECTAIINX HHTYUTUBHBIX IPO3PEHUH, YeM pe3ybTaT OOMIUPHBIX U TIIATEIBHO
MPOBEJICHHBIX HAYYHBIX HcciefoBaHuid. Duinocodsl MOHUICKON IIKONIBI TaK CTPACTHO CTPEMUIIMCH
YBHJIETh KAPTHHY MHUpa B LIEJIOM, YTO OOPATWIINCH K ITMPOKHM OOOOIICHHSM, MUHYS TIPOMEXYTOUHBIC
sranel. Ho BMecTe ¢ TeM OHM HOpBaJM C NPEKHUMH IPEICTAaBICHUSMH, UMEBIIMMUA B OCHOBHOM
MHUQOIOTHIECKUN XapaKTep, U NPEAJIOKIIN MaTepUAIMCTUIECKOE, coracyromuieecs: ¢ HaOI0IeHUAMU
OOBSCHEHHE MHUpPO3JAaHUS M TPHUPOAHBIX sABJIeHWH. DaHTacTHUECKHE TMPEACTABIECHUS O MPHPOJE
MOHUILBI 3aMEHWIN palMOHAJIbHBIM MOAXO0AO0M. MoHuinel nep3Hynu oObiITh pasymoM Bcenennyio,
NepecTaB IoJjlaraThCcsi Ha OOroB, AyXOB, IPU3PAKOB, IEMOHOB, aHTEJIOB U APYrHe MUCTHYECKHE CHIIBI,
SKOOBI YIPABISIONINE SBJICHUSMH TPUPOJIbl. KBUHTACCEHIMIO BO33pEHMI HOHUUIICB KaK HEJIb3s JIydlle
OoTpaxkaroT cioBa AHakcaropa: «Pa3ym nmpaBuT MUpOM».

PemratonymM maroM, mO3BOJIMBIINM PACCESTh OPEO] TAUHCTBEHHOCTH W MUCTULM3MA, OKpPY>KaB-
WA SIBIEHUS TPUPOIBI, M «HABECTH TMOPSIOK» B HMX KaXYIIEMCS Xaoce, CTali0 TpPUMEHEHHE
MaTeMaTHKH. JTOT mIar HoTpeOoBall OT TPEKOB HE MEHBIIEH MPO30PIUBOCTH, HHTYHIINW W TITyOWHBI,
4YyeM Bepa B CHJIy 4eJoBeueckoro pasyma. llmaH, mo kortopomy mnoctpoeHa Bcenennas, umeer
MaTeMaTHYECKHI XapaKTep — U TOJIbKO MaTeMaTHKa MO3BOJISIET YEIOBEKY OTKPBITh 3TOT IJIaH.

IlepBoii Hay4yHOH IIKOJIOM, NPEIJIOKMBIIEH CBOM BapUaHT «MATEMATU3UPOBAHHOIO IUIAHA»)
ctpoenusi Beenennoii, Obiin nudaropeiinst, Bosrinasisiemsle [Indaropom Camocckum (okono 585-500
IT. 10 H.3.). [Indaropeiins! xxumm Ha tore WUranuu. OHM Yepnaay BIOXHOBEHHE M 3aMMCTBOBAJIM CBOH
B3[JISIIBI M3 PEIUTHO3HBIX TPEACTaBIEHUN TPEKOB, B KOTOPHIX ILEHTPAaJbHOE MECTO OTBOAMIIOCH
OUHIIICHUIO IYIIN U €€ OCBOOOKICHHIO OT CKBEPHBI U y3uiuiia Tena. Harypdunocodus nudaropeiiies
HOCWJIa SIPKO BBIP@KEHHBIM palMOHaJbHBIM xapakTep. IludaropeiineB mopaswio, 4YTO BecbMa
pasiuyHble B KAadyeCTBEHHOM OTHOIIEHHWH SIBJICHHA OONaNalOT OAMHAKOBBIMH MaTeMaTHYECKUMH
CBOWCTBaMH. 3HAUUT, PEIIHIA MUPAropeiIipl, IMEHHO MaTeMaTn4ecKrue CBOHCTBA BBIPAXKAIOT CYIITHOCTh
apneHnid. Ecin roBopute Oosiee TouHO, TO mHQaropelsl BUAEIH CYLUIHOCTH SIBICHUH B YHUCIE H
YHUCJIOBBIX OTHOIIEHUSX. B uX 0OBsCHEeHMHM NpUpPOABI YHMCIYy OTBOAMJIACH DOJIb Hayajga Havall.
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[Mudaropeitupl cuuTanm, YTO BCE Tela COCTOAT M3 (YHAaMEHTAIBHBIX YacCTHL, «EOMHUIL OBITHS),
KOTOpBIE B T€X WM WHBIX KOMOWHAIMSIX COOTBETCTBYIOT Pa3iMYHBIM TeOMETpUdecKkuM ¢urypam. B
CyMM€ JTH EIWHHIBI TPEICTABIAIOT MaTephaibHBI 00BEeKkT. Umciao ObLIO MaTepuedt u Qopmoit
Bcenennoit. OTcrofa 1 0OCHOBHO# Te3uc ydeHus nudaropeiies: «Bce Bemy cyTh yucia». A MOCKOIbKY
YHUCIIO BBIPAYKAIO «CYITHOCTBY» BCETO, TO OOBICHSTH SBICHHS CJIEIOBAIO TOIBKO C IIOMOIIBIO YHCE.

Yuenne nmdaropeliieB MOXXET TOKa3aTbcd HaM CTPaHHBIM, TOTOMY YTO [JIsi HAaC YWCIa —
abcTpakTHBIE TIOHATHS, a BelIM — pu3nyecKue, Wil MaTepuaibHble, 00beKThI. [IprBbIYHOE HAM MOHSTHE
YKCIa BO3HHKIO B Pe3ysbTaTe abCTparupoBaHHs’ — a paHHEM mudaropeiiaM 3Ta aGCTpakius Obuia
gyxnaa. Jns HEX ducma ObUIM TOYKAMHU WM YacTULAMHU. [0BOpS O mpeyeonvHuix, K8AOPAMHbIX,
NAMUY20IbHbIX T IPYTUX YHCIIaX, KOTOPBIE MBI CETOIHS HA3bIBaeM (hucypHuiMu, TA(HArOpeHIlbl IMETH B
BUAY HaOOpBl TOYEK, KaMEIIKOB, WIH JPYTUX MEIKHX TMPEeIMETOB, PACIOJOXECHHBIX B Qopme
TPEYTroJIbHUKOB, KBAIPATOB M APYTUX TeoMeTpudeckux duryp (puc. 1.1-1.4).

Xots pomenmuie A0 HAac (parMeHTHl HCTOPHUYECKHX IOKYMEHTOB HE MO3BOJISIOT YCTAaHOBUTH
TOYHYIO XPOHOJIOTHIO COOBITHH, HE BBI3BIBAET COMHEHHs, 4TO MNu(aropeiubl, pa3sBUB U YCOBEp-
IICHCTBOBAB CBOM YUYCHUS, HAUaId pacCMaTpUBaTh YMCIIa KaK aOCTPaKTHBIC MOHATH, a 00BEKTHI — KaK
KOHKPETHBIE peann3anny gucen. IMeHHoO B cMBICiie Takoro 0osee MO3AHEr0 Pa3iudus, 0-BUINMOMY,
HA/JISKUT TOHUMATh BBICKa3bIBaHUE 3HaMeHHTOro nmudaropeiina V B. 1o H.3. Ounonas: «Eciau Obl HA
YHCJIO W €ro NpUpoja, HUYTO CYLIECTBYIOIIEE HENb3si ObUTO OBl MOCTHYH HU caMmo Mo cebe, HU B ero
OTHOLIEHUU K APYrUM Bemam... MoIlb Yicell NPOsIBISETCS, KaK HETPYAHO 3aMETHUTh... BO BCEX ACSHUSIX
Y IOMBICTIAX JIIOJEH, BO BCEX PEMECIIaX U MY3bIKEY.
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Puc. 1.1. TpeyronpHbie ynucia

2 B.3.: 10 pacmpocTpaHeHHas, 4acTo yroTpedisiemMast hpasa, HO OHAa HE MPEANoIaracT TOYHOTO 3HAHUS
MeXaHU3Ma, M0 KOTOPOMY IPOUCXOOUT 3TO «aOCTparupoBaHHe». Takod MEXaHH3M pPACKPBIBACTCS TOJIBKO
Bemanckoii Teopuel, Korjja Mbl HAUMHACM PACCMATPHBAThH 33CHCTBOBAHHBIC 3/IECh MO3TOBEIE MPOrpaMMbl. Torma
JIENI0 BBITJLIIAT TaK: B MPHPOJIE UMEIOTCS 00BEKTHI, COACpKANINe Pa3sHOe KOJIMYECTBO YacTed (HampuMep, Te ke
MHOXXECTBA KaMEIIKOB). ApH(MeTHKa HAYMHAETCS C TOTO, YTO B MO3TE IOSBIBIIOTCS MPOTPAMMEL, CIIOCOOHBIE
YCTaHOBHUTBH, YTO B JBYX TaKHX OOBEKTAaX KOJHMICCTBO YACTEH OJMHAKOBO (MEXTy OOBEKTaMHU CYIIECTBYET
M30MOp(H3M B acleKkTe KOJIMYeCTBa YacTei). Jlamee 3TH mporpaMMBbl YCOBEPUICHCTBYIOTCS IO TOTO, YTO OHHU
CIIOCOOHBI BOOOIIE KiIacCH()UIMPOBATh OOBEKTHI 10 KOJMYECTBY YacTel U B pe3ysibTare UMEIOT (OECKOHEUHBIN)
psIl TAKCOHOB TaKOW KJIaCCU(HUKALUK. DTOT OSCKOHEYHBIH psiji TAKCOHOB KiacCH(UKAIUU OOBEKTOB BHEIIHETO
MHpa MO KOJIMYECTBY YacTel M €CTh «IepBasl PeAakuus» HaTypanbHbIX unced. OHM mpesicraBisitoT coboit HE
MHOXXECTBA BO BHEITHEM MHpE, a HOTEHIMATIbHbIC MPOAYKTHI MPOrpaMMBbl Kiaccudukaun. Hanpumep, ancio «5»
ecth HE «MHOXECTBO BCEX MHOXECTB, COCTOSIIMX W3 TISTH DSJIEMEHTOB» (€ciad 3TO0 ObUi0 OBl Tak, TO
CYIIIECTBOBAHME YHCIIa 5 3aBHCENO OBl OT TOr0, MIMEETCS JIM BO BHEITHEM MHpPE XOTS OBl OTHO MHOXKECTBO M3 IISATH
9JIEMEHTOB), @ YUCIO 5 €CTh MOTEHIWAJIbHBIH TAaKCOH, KyJa (MO3roBas) HporpamMMa KiIacCU(HKAIlMd MHOXECTB
MIOMECTHUT BHEUTHUH OOBEKT, COCTOSIINN U3 TN YacTeil. biuarogaps sTomy, cyniecTBOBaHHE Yncia HE 3aBUCHT OT
TOTO, CYIIECTBYIOT JIM BO BHEHIIHEM MHPE MHOXKECTBA C TAKMM KOJIMYECTBOM 3JIEMEHTOB. Lyl HEOOIBIINX YUCENT
PAsHHIBI HET, HO JUIs GOMbImMX ecTb. Hampumep, umcio 102000000000000000000 ouipecrpyer (kak moTeHIHMAMbHBI
HPOIYKT-TAaKCOH IPOrpaMMBbl KIacCU(PUKAIMK), HECMOTPSI HA TO, YTO 110 COBPEMEHHBIM IIPEJICTABICHHAM YHCIIO
3IIeMEHTapHBIX 4acTHI] Bo Beemennoit He npesbimaer 10°%° 1, ciie10BaTeIbHO, He MOTYT CYIIECTBOBATh OOBEKTHI C
O06TpIIMM KOJMMYECTBOM dYacTeil. OOBEKTOB HET, HO TaKCOH KiIacCH(PUKAIMU JJII HUX 3arOoTOBJICH, W YHUCIIO
CYIIIECTBYET (TaK, KaKk BOOOINE CYNIECTBYIOT YHCIa). Tenepb MBI MOKEM 00Jie€ TOYHO OIMPENETHTh, YTO K& OBLIO
HCTHHHO B BO33peHMSX Iudaropeines. Beipaxxenus tuma «Bce Bemu cyTh gmcna» wim 4to «BceneHHas mMeer
MaTeMaTHYECKUH IUIaH» U T.M., (PAKTHYECKH 03HAYAIOT TOJIBKO TO, YTO JIFOOBIE 00BEKTH BceneHHON MOTyT OBITh
MOABEPTHYTHI aHAJIM3y U KIACCH(HMKAIMK TIPH MOMOIIM TeX (BBIIIE YHOMSIHYTHIX) MO3TOBBIX IIPOTPaMM, W YTO
oOHapy)XKEHHBIE 3THMH NPOrpaMMaMH CBOMCTBa OOBEKTOB HMMEIOT BOOOILIE Ba)KHOE 3HAYECHUE M IPOSBISIOTCS
TaKXKe U B IPYTHX BHIaX (HAIIPUMEp, B TOM, KaK 3BYYHT CTPYHA C OJTHOW JJIMHOM W C TBOWHOW JITUHOM).
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Puc. 1.2. KBagpaTHsie uucia

Puc. 1.3. IIsaTuyronpHele yncna Puc. 1.4. llectuyronbHble YKcia

CBecT My3BIKY K MPOCTBIM OTHOIICHUSIM 4Yucen nudaropeidiaM yaaioch MOCIE TOrO, KaKk OHH
COBEPILWJIN /IBa OTKPBITHS: BO-TIEPBBIX, YTO BBICOTA TOHA, M3AaBaEMOr0 KOJEOMOIIEHCsS CTpyHOMH,
3aBUCUT OT €€ IJIMHBI M, BO-BTOPBIX, YTO FaPMOHHUYECKHE CO3BYHYHUS H3AAIOT OJUHAKOBO HATSHYTHIC
CTPYHBI, [UTHHBI KOTOPBIX OTHOCATCS MEXIy co0oii kak wmenble uncia ([5]%, c. 393-434). Hampuwmep,
TapMOHHYECKOE CO3BYYME H3JAl0T JABE OJUHAKOBO HATSHYTBHIE CTPYHBI, U3 KOTOPHIX OJHA BIBOE
JuInHHee npyrod. Ha coBpeMeHHOM f3bIKE€ MHTEpBal MEXIY TOHAMH, M31aBaCMbIMHU TaKUMH IBYMs
CTpyHaMHM, Ha3blBaeTCid OKTaBOW. J[pyroe rapMOHHWYECKO€ CO3BYYHE H3JAIOT JBE CTPYHBI, JJIUHBI
KOTOPBIX OTHOCSTCS Kak 3 : 2. B aToM ciydae Oosee KOpoTKasi CTpyHa M3/1aeT HOTY, KOTOpast Ha KBUHTY
BBHIIIIE TOHA, H3JaBaeMoro Oojee [IMHHOW cTpyHOH. Iludaropeiinpr pa3zpaboTasn 3HAMEHUTYIO
MY3bIKQUIbHYIO IIKady. Mbl He OyzneMm, nogpoOHO OCTaHABIMBATHCS Ha MY3bIKE IPEYECKOr0 Mepuoja.
3aMeTuM JUIIb, YTO MHOTHE T'peYecKHe MaTeMaTukd, B ToM uucie Ekmun u IlTonemeii, mocBaTmin
MY3bIKE, B YACTHOCTH TapMOHUYECKUM CO3BYUYHMSAM M IOCTPOCHHIO MY3bIKAJIILHOW LIKAJIBI, CIICIIHAIbHBIE
COYMHEHHUS.

JBwkeHus 1uiaHeT nrdaropeliipl TakkKe CBENM K YHCIOBBIM OTHOHICHUSIM. OHHM CUWTAJH, YTO
TeJNa, ABUrasiCh B MPOCTPAHCTBE, U3AAI0T 3BYKHU. JJOKHO OBITh, HA 3TY MBICJIb X HaBEJO HAOIIOCHUE:
KaMeHb, PAaCKpyYMBAE€Mblii Ha BEPEBKE, CO CBHCTOM paspe3aeT Bo3ayX. [ludaropeiinsl nmomaramu, 4To
OBICTPO JIBMIKYILIEECS TENO M3/1aeT OoJiee BHICOKUI 3BYK, YeM Teo, ABIKYyIIeecss MeaneHHo. CorllacHoO
ACTPOHOMHUYECKUM BO33PEHUSM IMU(aropeuiies, MIaHEeThl JBUKYTCS TeM OBICTpee, YeM Jallbllieé OHU
HaxoJsTcst OT 3eMiid. 3BYKHM, M3JaBacMble IUIAHETAaMH, U3MEHSIOTCS B 3aBUCHMOCTH OT yNAJIEHHs OT
3emin U 00pa3yloT rapMoHHUYeckoe co3Byure. Ho sta «Mysbika cdep», mogoOHO BCSIKOH TapMOHUH,
CBOJUTCS K YHCJIOBBIM OTHOIICHHSM, TO3TOMY W JABIDKEHHUS IUIAHET TAKXKE CBOAATCS K YHCIOBBIM
OTHOLIEHUSAM. MBI HE CIBIIUM MY3bIKy HEOECHBIX c(ep MOTOMY, YTO NPHUBBIKIM K HEH € caMoro
POKICHHUS.

Jpyrue siBieHUs MPHUPOABI Takke ObUTH cBeieHbl nudaropeiiamMu k yuciaaMm. Ocolyro poiib B
yaenuu nudaropeiines urpanu uncia 1, 2, 3 u 4, oOpa3oBbIBaBIINE TETPAKTUC, WK deTBepuiy. 1o
npefaHuio, KisATBa nudaropeiiueB rnacuna: «KmsHycs mMmeHem TeTpakTHC, HHCHOCIAHHOW HALIMM
nymaMm. B Hell MCTOYHMK M KOpPHH BEYHO IBETyIIeW mpuponsh». lludaropeiinsl cunranm, 9to Bce
00BEKTHI B TPUPOZE COCTOST W3 YETBEPOK, TAaKWMX, KaK YETHIPE T€OMETPHUYECKHX DJIEMEHTA: TOYKa,
JIMHUS, TTOBEPXHOCTh U Teno. Brnocneactsun [lnaton mpumaBan ocoboe 3HaueHHE YETBEPKE MaTepu-
aJbHBIX YJIEMEHTOB: 3EMJIE, BO3YXY, OTHIO U BOJE.

?! Ban nep Bapnen B.JI. Ilugaropeiickoe yuenue o rapMonnu. — B kH.: [IpoOysxnatommasicst Hayka. — M.:
®duzmarrus, 1959.
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CymMma 4gucen, BXOJAIIMX B TETPAKTHC, paBHA JIECATH, TOITOMY JAECATh CUHUTAIOCHh MACAIbHBIM
YHCIIOM U CUMBOJIM3UPOBao BeeneHHyro. A MOCKOIBKY YHCIIO AECATh UACATIBHO, TO B HeOecax TOHKHO
0bUT0 OBITH POBHO AecsATh Ten. [losToMy nudaropeisl BBenr LEHTPAIbHBIM OrOHb, BOKPYI KOTOPOTIO
obpamtatorcst 3emisi, Connue, JlyHa W TSTh U3BECTHBIX B IPEBHOCTH IJIAHET, a Takke [IpoTuBo3emMis,
PAacIoNoKEeHHas 110 APYI'YI0 CTOPOHY OT LieHTpajibHOro orus. LleHtpanbubiil orons u IIpoTuBozemis
HEBUJIUMBI, [IOTOMY 4TO IOBEPXHOCTh 3€MIIM, HA KOTOPOH MBI )KHBEM, CKPBIBACT MX OT Hac. Bpsn nu
YMECTHO BXOOUTHh B JeTali MUQaropeiickoil KapTuHbl MHpa. [ JnaBHOE 3aKiIOYaeTcsi B TOM, YTO
nUQaroperipl NHITATUCH IOCTPOUTH ACTPOHOMHUYECKYIO TEOPUIO Ha OCHOBE YHCIIOBBIX OTHOLICHUH.

[Tocne Toro xak nudaropenipl «CBeIN» aCTPOHOMUIO U MY3BIKY K YHCILY, My3bIKa M aCTPOHOMHUS
OKa3aJIUCh CBSI3aHHBIMU C apU()METHKOH M reoMeTpueil M BCe YeThIPE NUCLUIUIMHBI CTaJId CUATATHCS
mareMaTnyeckuMd. OHM BOLUIM B MporpamMmy oOmero o0pa3oBaHUs, MPUYEM O3TO TOJIOKEHHE
COXpAaHWJIOCh BIUIOTH IO CPEIHEBEKOBbA. B cpemHue Beka KOMIUIEKC 0011e00pa3oBaTeIbHbIX
JUCLUIUINH, COCTOSIIMH U3 apu(METHKH, T€OMETPUH, MY3bIKM M ACTPOHOMMH, IOJIyYWJI Ha3BaHHE
KBaJIpUBUYM.

OOmwmii utor mNUQAaroperickoro OTOXKIECTBICHHS 4YHCIa W PEATbHOTO MHpa TOIBEACH B
«Meraduznke» ApUCTOTEINA:

B uncnax nugaropeiinsl ycMaTpuBaiy (Tak UM Ka3alnoch) MHOTO CXOJHOTO C TEM, YTO CYIIECTBYET U
BO3HHKaeT, — OoJIbIlle, YeM B OTHE, 3eMJIe U BojJe (HampuMep, TaKOoe-TO CBONCTBO YHCEN €CTh CIIpaBe.-
JIMBOCTbH, @ TAaKOE-TO — AyIlIa U yM, APYroe — yaaya, U, MOKHO CKa3aTbh, B K&KIOM M3 OCTAIbHBIX CIydaeB
TOYHO TaK ’K€); TaK Kak Jajiee OHU BHUIEIH, YTO CBOHCTBA M COOTHOLICHMS, NMPHCYIIHE TapMOHUH,
BBIPa3UMBI B YHCIIAX; TaK Kak, CIEIOBAaTEIbHO, MM Ka3aJloCh, YTO BCE OCTAILHOE IO MPHUPOJE CBOCH SIBHO
yImono0JIieMO 4xcyiaM M YTO YHCIa — MEPBOE BO BCEH NPHUPOJE, TO OHH MPEIIOJIONKIIH, YTO 3JIEMEHTHI

22
YHcel CyTh AJIEMEHTHI BCETO CYIIECTBYIOMIETO M YTO BCe HEOO ecTh rapMoHms M uyucio. ([6]°, 1.1, c¢. 75—
76.)

Harypdunocoduro nudaropeiinieB auims ¢ OONBIION HATSHKKON MOXXHO Ha3BaTh COCTOSATEIBHOM.
DcTeTHYECKHE COO6pa)KCHI/IH, K KOTOPBIM IMPUMCHIMBACTCS HABA3YMBOC CTPEMJICHHUC HaWTH YHUCIIOBBIC
COOTHOIIICHHsSI, HE MOTJM HE MPHUBOJUTh K YTBEPKACHHUSAM, BBIXOISIIUM 3a TPEAEThl pPealbHBIX
HaOmoneHnit. [ludaropeiiiam He ymaaock CKOIBKO-HUOYIh CYIIECTBEHHO MPOJIBUHYTH HU OJIHY W3
obOnacreli (uszmueckoir Hayku. C TOJHBIM OCHOBaHMEM HX TEOPUHM MOXXHO ObLUIO OBl HAa3BaTh
MOBEPXHOCTHBIMH. HO TO JIM MO CHACTIMBOMY CTEUEHHIO OOCTOSITEIBCTB, TO JIU OJaroaapsi reHHaiabHON
WHTYUIIUH TTUdaropeinamM yaaaock cOpMyIHpoBaTh JIBa Te€3KCa, OOIIE3HAYUMOCTh KOTOPBIX MOJITBEP-
JIUITO BCE TIOCIIEIYIOIee pPa3BUTHE HAYKH: BO-TIEPBBIX, YTO OCHOBOIIOJIATAIOIINE IPUHITUITEI, HAa KOTOPBIX
SHIKACTCA MHUPO3JAaHUC, MOXHO BBIPA3UTH HaA A3BIKE MATCMATHUKU, BO-BTOPLIX, 4YTO O6’be[LI/IH$HOHII/IM
HAYaJIOM BCEX BEIIeH CIyXaT YWCIIOBbIE OTHOIIEHHS, KOTOPHIE BBIPAXKAIOT TapMOHHIO U TOPSAOK
npupoel. CoBpeMeHHasi HaykKa pas3fienisieT MUugaropeicKyro NMPUBEPKEHHOCTh YHCIY, XOTS, KaK MbI
VBHIIUM JlaJlee, COBPEMEHHBIC TEOPHUH TIPEJACTABISIOT co00i ropa3mo Oonee HCKycHyo (opmy
nudaropensma.

bonee mo3gamx QumocodoB, MpHIIEANINX HA CMEHy mudaropeiiaM, He B MEHBIIEH Mepe
WHTEPECOBAIIN MPHUPOJIa PEabHOCTH M MaTeMaTHYECKH TUIaH, Jiekamuid B ee ocHoBe. Ocoboe MecTo
cpelu MpeeMHUKOB nugaropeiines 3aHumaroT Jleskumi (V B. 10 H.3.) u Jlemokpur (ok. 460—-370 rr. 10
H.3.), HamOoJee OTYETIUBO /I CBOETO BPEMEHH CQOPMYIHPOBABIINE ATOMHCTUYECKOE YUYCHHE.
CornacHo dunmocoduu, KOTOPOH OHU MPUIEPKUBAINUCH, MUP COCTOUT U3 OECKOHEYHOTO YHCIa MPOCTHIX
Y BEYHBIX aTOMOB. ATOMBI OTJIHYAIOTCS IO GopMe, pa3mMepam, TBEPIOCTH, MOPSIIKY U PACTIONOKEHHIO.
Bce, uro MBI BHIMM BOKpYT, MpPEIACTaBIseT cOOOW Ty WM HHYIO KOMOMHAIMIO aTOMOB. XOTs
TeOMETPUUECKIE BEIUYMHBI, HAIPUMEpP, OTPE30K NPSMOH, OECKOHEYHO MAEIMMBI, aTOMBI SIBIISIOTCS
MeThYANIIIMK, HE TIOAAIONTIMUCS JalbHeHeMy qpooiennio yactuamu. OTHE CBOMCTBA TEI, TaKHE,
Kak (opma, pa3Mepbl WU TBEPJIOCTh, ONPEACISIFOTCS CBOHCTBaMU atoMoB. [Ipyrue, kak, Hampumep,
BKYC, TEIJIO WJIM LBET, ONPEIEIISIOTCS HE CaMUMH aTOMaMH, a BO3JEHCTBHEM aTOMOB Ha TOTO, KTO
HCIILITEIBACT OINYIICHUA. I‘I}’BCTBCHHOC BOCIIPUATUEC HCHAJZICI)KHO, TaK KaK OHO CYIICCTBEHHO 3aBUCUT OT
uHauBuayyma. [lomoOHO mudaropeiiniam, aTOMUCTBI YTBEPHKIAIH, YTO PEATLHOCTb, JISKAIYI0O B OCHOBE
MOCTOSIHHO MEHSIFOILET0Cs MHOT000pa3us (GU3NYecKOro MUpa, MOYKHO BBIPA3UTh Ha SI3bIKE MAaTEMAaTHKH.
Kpome TOro, aTroMucThl cuMTalM, YTO BCE MPOUCXOJSAIIEE B MHUPE CTPOrO IHPEAONpeneseHO
MAaTEMATHYCCKUMH 3aKOHAMU.

22 Apucrotens. Counnenus B 4-x ToMax. — M.: Mbicis, 1976 (1.1), 1981 (1. 3).
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Camoli BIMSATENBHON MMoOce MUQaropeilieB TPyHIol MBICIUTENEH, paclMpuBIIed W pacmpo-
CTpaHUBIEW yYeHHE O MaTeMaTHYeCKOM IUIaHe, JIe)KaleM B OCHOBE NPUPOABI, ObUTM TUTATOHHKH,
BO3TJIABJISIEMBIC, KaK O TOM TOBOPHT Ha3BaHHUE 3TOH MKOJIEI, [lmatoHom Aduackum. Xots [Imaton (427—
347 rr. 10 H.3.) ¥ 3aMMCTBOBAJ HEKOTOpBIEe (hparMeHThl ydeHus nudaropeiines, B qoctonamstHoM IV B.
JIO0 H.3. OH OBLT BeAymien purypoii myxoBHo# xu3HM | 'pernu. [Imaton ocHoBan B ApunHax AxagemMuro —
[EHTP, KOTOPBII MPUBJIEK K ce0e BEAYIINX MBICIUTENEH ero BpEMEHH 1 CYIIECTBOBAJ B TEUEHUE JIEBATH
CTOJIETU.

Bepa IlnaTona B pallMOHaJIBHOCTH YCTPOHCTBa BCeneHHOM, BEPOSATHO, JIydIle BCETO BHIPAXKECHA B
ero auasore «Duned»:

Coxkpar... Haunem xe X0T4 ObI CO ClIEyIOIEro BOIPOCa...

IIporapx. C xakoro?

Coxpar. CkaxeM Ji Mbl, [IpoTapxX, 4TO COBOKYIHOCTH BeIleld M 3TO TaKk Ha3bIBaEMOE IIEJ0e
YIpaBIsIeTCsl HEPa3yMHOM U CIIy4aiHOM CHIION Kak MPUAETCS, WIN XK€, HAIPOTHUB, YTO LEJIBIM MIPABUT, KaK
TOBOPHJIM HalllM IIPEIIECTBEHHUKY, YM U HEKOE U3YMHTENILHOE, BCIOly BHOCSIIEE JIaj pasyMeHue?

Iporapx. Kakoe xe MoxkeT OBITh cpaBHeHHe, nroOe3Hewmmii COKpaT, MEXIy STHMH IBYMS
yrBepxxaeHusamu! To, 4To THI ceifyac TOBOPHILB, Ka)XeTCs MHE JAake HeUeCTUBBIM. HanpoTus, cka3atk, 4To
YM YCKOpSIET Bce, IOCTOWHOE 3penuie MupoBoro mopsaka — Comnua, JIyHBI, 3B€31 M BCEro KpyroBpa-
IeHHs HeGECHOTO CBOJIA; 1A ¥ TaM s HE PEILHIICS ObUT YTBEPIKAATh M MBICTHT 00 3ToM uHaue. ([7]%, ¢. 33—
34.))

Bonee mo3muue nudaropeipl U MIATOHUKH TPOBOAMIM PE3KOE pa3iinure MEXIy MHPOM Beller
1 MupoM uzei. Tena u OTHOILIEHUS B MaTepUaTbHOM MHpPE HECOBEPIICHHBI, IPEXOIAIN U TISHHBI, HO
CYLIECTBYET IPYroi, MACAIbHBINA, MUpP, B KOTOPOM HMCTHHBI a0COMIOTHBI M HEM3MEHHBL. MMeHHO 3Tu
UCTHHBI M HaJUISKUT paccMarpuBaTh ¢punocody. O HU3NIECKOM K€ MUPE MBI MOXKEM HMETh TOJIBKO
MHEHUSI. Bunumblii, 4yBCTBEHHBIW MHUp He Oojiee 4eM CMyTHas, paciuipiByaTtas ¥ HECOBEpIICHHAs
peanu3anys ACATbHOTO MUPA: «BEIIX CYTh TEHU UAEH, OTOpackiBa€MbIX Ha SKpaH OIbITa». PeaabHOCTD
HaJJICKHUT UCKAaTh B UAESAX UyBCTBEHHBIX, B (pu3nueckux o0bekTax. IlnaTon ckasan Obl, 4TO B JOIIAIM, B
JIOM€ WM B MPEKPACHOI JKEHIIWHE HET HUYero peaibHoro. PeadbHOCTh 3aKiIoueHa B YHUBEPCAIHLHOM
tune (uaee) JOMIaan, JoMa WIH MPEKPacHOM KeHIIMHBL. Henpexosinee 3HaHNE MOXKET ObITh IOJTY4YECHO
TOJIBKO OTHOCHUTEJIHO YHCTBIX HACaIbHBIX (opM. TONBKO Takve MAEW NMOCTOSHHBI U HEM3MEHHBI, U
3HaHWE OTHOCHUTENHHO HUX MPOYHO U HEYHHUTOKUMO.

[TnaTtoH yTBep)KAan, YTO PeaTbHOCTh W PALUOHAILHOCTh (U3UYECKOTO0 MHUpPa MOTYT OBITH
MOCTUTHYTBI TOJBKO C MOMOLIBI0 MATEMATHKU HIEAIBHOr0 Mupa. To, 4TO HI€aIbHBIM MUpP YCTPOEH Ha
MaTeMaTHYECKUX HadajlaX, HE BBI3BIBAJIO COMHEHHH. [lmyTapX NpUBOAUT 3HAMEHHTOE H3pEUECHHE
ITnarona: «Bor Bcer/a sBisieTcs reoMmerpom»™.. B quanore «ocyaapcTBo» II1aToH FOBOPHT O TOM, 9TO
«3HaHME, K KOTOPOMY CTpPEMSTCS T€OMETpHI, €CTh 3HAaHWE BEYHOTO, a HE TOro, YTO TIEHHO H
npexojsanie». MaTeMaTndeckre 3aKOHBI IUIATOHUKK CYMTAIH HE TOJIBKO CYIIHOCTBIO PEAIHOCTH, HO U
BEYHHIMA M HEM3MEHHBIMH. UMCIIOBBIE OTHOIICHUSI TaKKe OBbUIM YacThIO PEabHOCTH, a CKOIUICHHSM
BEIIeil OTBOIMIACH POiTb O00us umcen.”” Ecimi y paHHEX mudaropeiiies 4ucia GbUIH HMMAHEHTHbI
(BHYTpeHHE npHUCyIIn) BeaM, To y [lnaToHa uyncia craim TpaHCLUEHICHTHBI BEIaM.

ITnaTon nomen ganbiue nudaropeiieB B TOM, YTO XOTE HE TOJIIBKO IMOHITH HPUPOLY C TOMOLIBIO
MaTeMaTHKH, HO ¥ 3aMEHHUTh MaTeMaTukoi npupoay. OH cyuTal, 4To Ooyiee MPOHUIATENBLHBINA B3I
Ha (u3nyeckuid MHUp nan Obl BO3MOXKHOCTb OTKPBHITH OCHOBHBIE HCTHHBI, KOTOPBIE IO3BOJMIN OBl

% Inaron. Countenns B 3-x Tomax. T.3, €.1. — M.: Msicis, 1971.

2 B.J.: 3nech ommbKa nepeBojia: Tubo ommobka J[aHWIOBa B MEPEBOJE C aHMIMKWCKOTO, JUOO YbsS-TO 10
HEr0 B MEpEeBOJIe C JpeBHErpedeckoro. IIIaToH Kak SI3BIYHHK HE MOT IMPHICPKHBATHCS XPHUCTHAHCKON (Wd
WYyJANCTCKOW) MOHOTemdeckod KoHmemnnuu bora-TBopma. Ho y Hero ¢urypupoBano moHsTHE «JleMuypray.
Hemuypramu B ['peniuui Ha3bIBajld COCJIIOBHE PEMECICHHUKOB («paboTarolmmuii Hapomy»). [1maToH 3TUM CIOBOM
0003HaYMII aOCTPaKTHOE TBOPUYECKOE, CO3UIATEIBHOEC HAaYaIo BceneHHOH (M OT HEro OHO BOIIO B (PHIIOCO(HIO).
Ho 510 He xpucTuaHckuil U He nyAaucTcKuil bor.

2 B.A.: Bo Bsrmsimax IlnaTona mMeeTcs ropasno Ooyblle CMbICTA, YeM OOBIYHO TyMaeT COBPEMEHHBIH
quTarenb. [[IaTOHOBCKUI «MUp HJEH» — 3TO Ha caMOM Jielie He YTO WHOE, KaK MHpP MOTEHIIUAIBHBIX MPOTYyKTOB
MO3TOBBIX MMPOTPAMM. DTOT MHUP JEHCTBUTEIHLHO BEUEH U HE3BIONEM (B TOM CMBICIIE, YTO OH HE U3MEHSIETCS CaM OT
ce0s MOMHMO BOJIM YeNOBEKa, KaK HW3MEHSIOTCS MPEIMEThl OKPYKAIOIIET0 MHUpPA; — MHP «HICH» WIH
MOTEHIMAIBHBIX MPOAYKTOB MO3TOBBIX IPOTPaMM COXpaHSETCS] HEU3MEHHBIM, IIOKa 4YeJIOBEK HE MEHSET
COOCTBEHHO 3TH Mporpammbl). «CKOTUICHHS BEIICH» JEHCTBUTEILHO JIMIIh «OJ00MS Yucem (B TOM CMBICIIE, YTO
COOCTBEHHO YHCIIO — 3TO HE «MHOXKECTBO BEIICH», a TAaKCOH MX KIACCH()UKAIUU — MOTEHIHMAJIbHBINH MPOIYKT
MPOTPaMMEI KIIaCCH()UKAITUH, HE COBIIAJAIOIINI CO «CKOIUICHUEM BEIICH)).
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pasyMy yKe caMOCTOATENIFHO JTOCTPOUTH Bce ocTanbHoe. C MOMEHTa OOHAapyKEHUS IEPBUYHBIX UCTUH
JIanpHeHIee ObUT0 OBl YMCTOM MaTeMaTHKOW. MaTteMaTrka 3aMeHmIa Obl (PH3HYecKoe HCCIIeIOBaHME.

B «Kuzan Mapremia» [Inytapx coobmaet, 9to 3HaMeHUTHIe coBpeMeHHHKH [lmatona EBnokc n
ApPXUT HCIIONB30BaN (HUIMUECKHE COOOpAKEHUS ISl «10Ka3aTelbCTBa» MaTeMaTHUecKuX HCTHH. Ho
[InaTtoH ¢ HerogOBaHMEM OTBEpTall TAKHE JOKA3aTeIhCTBA KaK MOAPHIBAIOIIAE OCHOBBI TEOMETPHH, HOO
OHHM MTOCTPOCHBI HE Ha YUCTHIX PACCYKISHHX, & HA TyBCTBEHHBIX BOCTIPUSATHSIX.

Otnomenne [lnaToHa K acCTPOHOMHUH JIAaeT SICHOE MPENCTABICHHUE O TOM, K KaKOTo Poja 3HAHHIO
Ha/JIekalo, M0 ero MHEHHUIO, CTPEeMUThCA. ACTpOoHOMHUS, yTBepxkaan [lnaToH, He JODKHA 3aHUMAThCS
M3ydeHUEM IBIKCHUH HaOoIaeMbIXx HEOECHBIX Tel. Pacmonokenne cBeTril Ha HeOe M MX BUIWMBIC
JIBUKCHHS JIOCTOWHBI BCIYECKOTO BOCXHUIIEHHS U MMOUCTHUHE MPEKPACHBI, HO OJHU JIUIIb HAOTIOACHUS U
00BsICHEHHS ABMKEHUH JANIEKO ellle HEe COCTABJISIIOT UCTUHHOM acTpoHOMUH. J[aObl JOCTHYB UCTHHHOU
aCTPOHOMHUH, HEOOXOANMO «IIPEIOCTaBUTh HeOeca caMuM cebe», H0O MCTHHHAS acTPOHOMHS H3ydaeT
3aKOHBI ABW)KEHUS HCTUHHBIX 3BE3/] B MAaTEMAaTHYECKUX HeOecaX, HeCOBEPIIIEHHBIM TOJJO0HEM KOTOPBIX
aBJsieTcss BuanMoe Hebo. [11aToH moompsl MpUBEPKEHHOCTh TEOPETHUECKONW acTPOHOMHUH, 3aHSTHE
KOTOPOH yclakaaeT pa3yM, a HE TEIIUT Iia3, ubo ee OOBEKThl BOCIPUHUMAIOTCS pPa3yMOM, a HE
3penueM. Pasnmunble QUTYpHl, KOTOpBIE TIa3 BHAWT Ha HeOe, HAJIEKHUT HCIIONB30BaTh TOJBKO Kak
BCIIOMOT'aTCJIBHBIC YCPTCIKU B IMMOUCKAX BBICIIUX HCTHUH. K ACTPOHOMHHU MBI JOJDKHBI IOAXOJUTH, KaK K
TC€OMETPUH, PacCMaTpPUBas €€ KaK CEpHUIO 3ajlad, JIHIIb MOJICKa3bIBAEMBIX HAOIIOAaCMBIMU CBETHUJIAMH.
[IpumeHeHusT acTpOHOMUW B HaBUTAILlMHW, MIPH COCTABICHWHW KalleHAAped W BBEIYMCICHUW BPEMEHH IS
[InaroHa nHTEpECa HE MIPEICTABISIIH.

COBCpIHCHHO HMHYIO KOHICIIIHUIO H3YUCHHA PCAJILHOTO MHpPAa M OTHOUICHHUA MAaTECMAaTHUKU K
peaNbHOCTH pa3BUII APUCTOTENb, XOTS OH U ObUT yueHHKoM Ilmatona n muaoro y IlmaTona mouepmHyi.
Apwucrorens kputukoBan llmaToHa 3a WA O ABYX Pa3lIHYHBIX MUpPaxX W 32 CBEIACHHE €CTECTBEHHBIX
HayK K MaTeMaTuke. ApUCTOTENb ObLT (PU3MKOM B OYKBAJILHOM CMBICIIEC 3TOTO CJIOBA. B MaTepuallbHBIX
Tesax OH BHJEN NEPBUYHYIO CyOCTaHIIMIO M UCTOYHUK peanbHocTH. [To Apucrorento, (pu3nka U HayKa B
[EJIOM JIOJDKHBI 3aHWMAThCS WM3YYCHHEM (U3NYECKOT0 MHpa H U3BJICKaTh HWCTHHY W3 OTHX
uccnenoBannii. [logmuHHOE 3HaHWE JOCTUTAETCSI HAa OCHOBE YYBCTBEHHOTO OIBITA C TOMOIIBIO
WUHTYHLWY U abcTparupoBaHus. AOCTpaKIMK He CYyHIECTBYIOT HE3aBUCUMO OT YEJIOBEYECKOTO pazyMa.

ApuCTOTENTh HEOTHOKPATHO TOIYEPKUBAN, YTO YHUBEPCAIMH — OOIIWE MOHSATHS — a0CcTparu-
POBaHBI OT peaNbHBIX Bemlei. [t momydenns 3Tux abCTpakIuii «Mbl HAYMHAEM C BeIleH MMO3HABACMBbIX
1 HaONIOJIaeMbIX W TIEPeXOJMM K BellaM MeHee HarJsiIHBIM, KOTOpble MO cBoed mpupoje Oomee
MOHATHBI M OoJiee TMO3HaBaeMbl». APHCTOTENh, Opaj HarjsJHbIe, YyBCTBEHHBIE KadecTBa BEIIEH,
BBIXOJIAIIMBAI X U BO3BOJIIII 0 HE3ABUCUMBIX, A0CTPAKTHBIX TOHSATHIA.

Kakoe mecto 3aHmMana MatemaTHka B pa3BUTON ApucTtoreneMm cxeme Bemiei? OcHOBoOIOJA-
TalolMU B cXeMe ApUCTOTeNs ObUIH U3MUYecKre HayKh. MaTeMaTHKe OTBOJAMIACH BCIIOMOTATeIbHAs
PO B M3YyYEHUH TPHUPOJIBI MPU OMUCAHWW TAKWX BHEUTHHX CBOWCTB, Kak (¢opma W pasMepbl. Kpome
TOTO, MaTeMaTWKa TOMOrana OOBSCHATh NPUYHMHBI TEX SBJICHWH, KOTOpble MOXHO HAOIIOAAaTh B
MaTepuaibHOM Mupe. Tak, TeOMEeTpUsi MOKET TIOMOYb B 00BSCHEHUM HAOJIOJACHUN U3 00JaCTH ONITHKU
W aCTPOHOMHUH, a apUPMETHYECKUE MPOTNOPIUKA MOTYT CIYXHTh OCHOBOW rapmoHumu. Ho martemarm-
YECKHE TIOHATHUS U TIPUHIIUIIBI 3aBEIOMO SIBIISTIOTCS a0CTPAKIIUSAME, KOPHH KOTOPBIX YXOMAT B PEATbHBIN
mup. [lockonbky k€ OHM abCTparMpoBaHbl W3 pEalbHOrO MHpa, TO OHU TPUMEHHMBI K HEMY.
YenoBevecknili pazym o0nagaeT oco0O0H CIIOCOOHOCTBIO NPHUXOJUTH K TaKHUM HAEaTH3HUPOBAHHBIM
CBOICTBaM (hM3MUYECKUX OOBEKTOB, OTIPABISSACH OT OMIYIICHWH, W CO3/laBaeMble MM a0CTpaKIUU C
HeO6XOZII/IMOCTBIO JOJIKHBI OBLITh UICTHUHHBIMH.

Haxxe Hamrero Oersioro o030opa B3rIsA0B TeX (UIOCOPOB, KOTOphE cHOPMHUPOBAIH JTYXOBHBIH
MHUpP T'PEKOB, JOCTATOYHO, YTOOBI MOHATH TJABHOE: BCE OHM MOTUYEPKUBAIM HEOOXOAMMOCTh M3YUECHUS
NPUPOABI AJIsl IOHUMAaHUSl M OLIEHKH JIeXalled B OCHOBE BCEro Cyuiero peansHocTH. Kpome Toro, co
BpeMeH nudaropeiines mouru Bee Guiocodbl yTBEpIKIaIN, YTO IPUPOa YCTPOSHA Ha MATEMAaTHIECKUX
ocHOBax. K KOHIly KJIACCHMYECKOTO Iepuoja OKOHYATENbHO C(OPMHUpPOBAJIOCH YYEHHE O IPHUPOE,
OCHOBAaHHOW Ha MaTeMaTHYECKMX NPUHLIMIAX, M HAdalcs IUIAHOMEPHBIH MOMCK MaTeMaTH4YeCKHX
3aKOHOB. XOTSl 3TO yY€HHE OTHIOJb HE MPEONpPEACIHiio BCe TOCIEAYIONIee pa3BUTHE MaTeMAaTHKH,
MOJYYHMB JIOCTATOYHO IIHUPOKOE pACIpOCTPAaHEHWE, OHO OKAa3aJi0 BIHMSHWE Ha BeJMYaNIImX
MaTeMaTHKOB, B TOM YHCJE M Ha T€X, KTO HETMOCPEACTBEHHO HE pa3feiisul ero. M3 Bcex HOCTHKEHHI
YMO3PHUTENBHBIX IMOCTPOSHUH APEBHUX TPEKOB MOJJIMHHO HOBATOPCKOM ObITa KOHIENIHS KOCMOCa, B
KOTOPOM BC€ NOAYNMHEHO MAaTECMATUYCCKUM 3aKOHaAM, IIOCTUTAa€MBIM YCJIOBCUYCCKHUM Pa3syMOM.

I'pexn TNpeucrnomHUINCh PELIMMOCTH JOMCKATBCS 10 HWCTHH M, B YacTHOCTH, N0 HCTHH O
MaTeMaTHYeCKHX OCHOBax NpHponsl. Kak ciemyerT NpUCTyNUTh K MOMCKY MCTHH W Kak IpPU 3TOM
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rapaHTUPOBaTh, YTO MOUCK AECUCTBUTENBHO MPUBOAUT K UCTHHAM? I'peKu MPEANIOKWIN «IUIaH» TaKoro
moucka. XOoTs OH CO37aBajCs IMOCTENIEHHO Ha MPOTSKEHUH Heckoimbkux BekoB (VI-III BB. g0 H.3.) U
UCTOPUKU HAYKH PAaCXOIATCS BO MHEHHUSIX OTHOCHUTENIBHO TOTO, KOI'ZIa M K€M 3TOT IUIaH ObLI BIEPBBIE
3agymad, K III B. 10 H.3. «1U1aH MOMCKa UCTHHY OBLT TOBEJECH 10 COBEPIICHCTBA.

MaremMaTrka B IIHPOKOM CMBICTIE CJIOBA, IOHMMAaeMasi Kak BCEBO3MOXKHOE HCIIOIb30BAaHUE YHCET
U T€OMETPUYECKUX (QUTYyp, POAMIIACH 32 HECKOJBKO THICAYENETHH A0 TOro, Kak € 3aHAJIHCh I'DEKd
KJaccuueckoro mepuoaa. OHa BKIIOYaeT B ceOsi JOCTHIXKEHHMS MHOTHX HCYE3HYBIIMX LUBHIU3AINM,
Cpea KOTOPhIX HanOosee BBIAAIOUIYIOCS POJb CHITpalid KyJIbTyphl ApeBHero Erunrta u BaBuiona. Ho
BO BCEX APEBHMX LIMBUIM3ALUSIX, 32 HCKIIOUCHUEM I'PEUECKON, MaTeMaTHKa eme He chopMHUpOBaJIach B
OTIENbHYIO HAayKy, Y Hee He ObIJIO CBOEH 0co00M METONOJIOTMH, U OHA HE CTaBWIa Iepel, COOOH MHBIX
Henei, KpoMe pelIeHus] caMbIX HEMOCPEACTBEHHBIX, MPAKTUYECKUX 3aJad. MaTeMaTHKa Oblia CBOETO
poJa HHCTPYMEHTOM, HA0OPOM Pa3pO3HEHHBIX HEXUTPBIX MPABUIL, IIO3BOJIABIINX JIFOASIM YIOBIECTBOPSATH
NIOBCEAHEBHBIE 3aIPOCBHI: COCTABJIATh Kale€HAApH, Ha3HayaTb CPOKU IPOBEICHUS CEIbCKOXO3ANCT-
BEHHBIX paboT, BecTH TOPrommto. OTKPBITBIE METOAOM MpoOd M OmHUOOK, Ha OCHOBE OIBITA U
HaOJIr0IeHNH, MHOTHE M3 3TUX MpaBWJI ObLIN BEPHBI JUIIL NPHOIMKEeHHO. O MaTeMaTHKE JOTPEUECKUX
LOUBWIM3ALMN B JIy4yIlleM CIydae MOXHO CKa3aTh, YTO OHa B M3BECTHOH Mepe MpOJAEeMOHCTPHUPOBAIA
MOIIIb, €CITH HE CTPOT'OCTh, MBIIIICHHS U MPOSIBUIA OOJIBIIIE YIIOPCTBA, YeM OJecka. MaTeMaTHKy TaKoro
poda MpUHATO HA3BIBATH SMHHquCCKOﬁ. SMHI/IpI/I‘IGCKaH MaTeMaTuKa CrullTsdH WU BaBUJIOHAH CTalla
NpPETI0IUe K TOMY, 4TO CO3JaJIU TPEKH.

Xota rpeyeckas KyJabTypa HE ObUla MOJHOCTHIO CBOOOJHOM OT BHEIIHUX BIMSHHUH (IpedecKue
MBICJIMTCIIM, COBCpHIasd IMyTCHICCTBUA B Eruner u BaBI/IJ'IOH, 3HAKOMWJINCh TaM C OOCTHXXCHUAMU
MECTHOW HAyKM) W XOTSI MaTeMaThKe B COBPEMEHHOM CMBICIE 3TOro cjoBa (Haxe B CTOJNb
OJTaronpuATHON HMHTEIUIEKTyallbHOW atMocdepe IpeBHeW ['pennu) emne mpeacTosyio MPOUTH MEepHOT
CO3pEBaHMs, TO, YTO CO3/ANU TPEKH, 3HAYUTENBHO OTINYAIOCH OT TOTO, YTO OHU 110 KPYMHIIAM COOpaiu
M3 OIIbITa CBOUX MPEAINICCTBEHHUKOB.

IIpoBo3ryiacuB CBOEH LIENBIO MOMCK MAaTEeMAaTHYECKHX HCTHH, I'PEKH HE MOIVIM ONHMpaThCs Ha
pr6I>IC, OMITUPHUYECKUEC, OI'PaHUYCHHBIC, HECBA3HLIC 1 BO MHOI'UX ClIydasax HpI/I6JII/I3I/ITCJ'H>HI)IC pe3yiib-
TaTbl, HAKOIIJICHHBIC 0 HHX TIJIaBHBIM o6pa30M erunTsIsHaMi U BaBuioHsHaMH. Cama MareMaTuka,
OCHOBHBIE (DaKTBI O 4YHMCIaxX M (QUrypax, JODKHA ObUIa CTaTh CBOAOM aOCONIOTHBIX HCTHH — H
MaTeMaTHYEeCKHE DPAaCCYXXICHHs, HAlpaBJICHHbIE Ha IOCTH)KEHHE MCTHH O (DU3NYECKUX SBJICHUSX,
HalpuMep O JABUWIXCHUAX HeOECHBIX TCJI, MOJIKHBI ObLIH IMPUBOANUTL K HEOCIIOPUMBLIM pE3YyJibTaTaM.
Bricokue nenn HaMe4eHsbl, HO KaK X JOCTHYb?

IlepBBlii NPUHLUI, KOTOPOIO HEYKJIOHHO NPHUACPKHUBAIUCH TPEKH, COCTOSII B TOM, YTO
MaTeMaTHKa JIOJDKHA UMETh Aelo ¢ abcTpakiusMu. s GuimocodoB, TBOPIIOB TPEUECKONH MaTEMaTHKH,
HOCHUTEISAMH HUCTUHBLI MOTJIA OBITH JIWIIb NEPMAHCHTHBIC, HCU3MCHACMBIC CYIIIHOCTH W OTHOIICHMS. K
CYaCTbIO, YEJIOBEUECKHH pa3zyM, paboTy KOTOPOTO CTUMYJIMPYIOT HAlld OPraHbl YYBCTB, MOXET
TIOJHSATBCS JI0 6OJIee BHICOKMX KOHIEMIHIT — Hyeil, BEUHBIX pealii i HCTHHHBIX 00BEKTOB MbIIIUICHHS. ~
[Mpeamourenne, oTnaBacMoe TpeKamMH aOCTPaKIUH, MUMEJIO IMOJA COO0O0H W JAPYryo NpuuuHy. UTOOBI
o0pecTH MOIIb, MaTeMaTHKa JIOJDKHA OXBaThbIBaTh B €IWHOM aOCTPAKTHOM IOHATHH CYILECTBEHHBIC
YepThl BceX (PU3MUYECKHUX Pealn3alil 3Toro noHATus. Tak, MaTeMaTHuecKas IpsMast T10JDKHA OTpakaTh
HaunboJiee CYIIECTBEHHBIE OCOOCHHOCTH HATSHYTBIX HHTEH, KpaeB JIMHEEK, TPaHHIl CEeIbCKOXO-
3SIMCTBEHHBIX YIOJMM M TPAEKTOpUM Jiyded cBera. Maremarumdeckas IpsiMasi HE JIOJDKHA, CIIEJI0Ba-
TEJIbHO, MMETh TOJIIIMHY, LBET, MONEKY/SPHYI CTPYKTYpPY WIH HCIBITHIBATH HaTsDKeHme.” I'pexu

2 B.9.: B kateropusax BegaHckoil Teopui 5T0 GyIeT: 0 MOTEHIUATBHBIX IPOIYKTOB MO3TOBBIX TIPOrPAMM.
Boobmie ykazanHyto KiaitHoM pa3HUIy MEXIy AOTPEYeCKON M IPEeYecKOi MaTEMaTHKOM MOXHO c()OPMYIUPOBATH
TaK: ErMITSIHE ¥ BaBIJIOHSIHE UCIIOIb30BAIN («MATEMAaTHIECKHE») MOZTOBBIE IIPOIPAMMBI, HO TPEKH CTaIN M3Yy4aTh
UX NOTEHIUANbHbIE MPOAYKThI KaK TAKOBBIE — T.€. HE3aBUCHMO OT KOHKPETHOT'O UCIIOIb30BaHUSI.

" B.3.: MareMaTHueckas mpsiMas eCTh MOTEHIHANBHBII POIYKT IPOrPaMMBI IPOBEICHHS IPAMBIX. 371eCh
OyZIeT yMECTHO HallOMHHUTb, KaK BOOOIIE MPOUCXOIUT YEIOBEUECKOE CaMOIPOrpaMMUpPOBaHKe. UTOOB! BBIOIHUTD
KaKkoe-HUOYb (3JIEMEHTapHOE) NeHCTBUE (HampuMep, MPOU3HECTH 3BYK, CAENATh MIAar U T.11.), YeIIOBEK JOJKESH IO
HEpBHBIM BOJIOKHaM HAaINPaBUTh CEPHI0 HMITYJIHCOB OIPENENEeHHBIM MbIIIaM. YToOBl HANpaBUTh K MBIIIIAM
TaKyl0 CEpUI0 HMITYJIFCOB, B YEIOBEYECKOM MO3T€ JOJDKHBI OBITH NPEIBAPUTEIFHO B3BEICHBI OIpe/eICHHBIC
001acTH KIeTOK. Takue KIIETKH, IPHUBEICHHBIE B TOTOBHOCTD IIOCJIATh OIPE/IEICHHBIE CUTHAJBI (TOYHee: cama MxX
TOTOBHOCTB 3TO JI€JaTh), Ha3pIBaeTcsa (MO3roBoi) mporpammont. [Iporpamma co3gana (caMonporpaMMHUpPOBaHHUEM )
TOT/a, KOT/Ia KJIIETKH MPHUBEICHBI B yKa3aHHYIO TOTOBHOCTh. Ho, Korga mporpamma co3jana, oHa He 0053aTeIbHO
Cpa3y BBINOJHSETCS (T.€. IPOrpaMMa MOXKET OBITh TOTOBOW, HO MMITYJIbCHI MBIIINAM €IIe He IMockutaroTcs). OueHb
BaxHO (i1 EcrectBenHOoro or6opa u 1us BbDKuBaHMs Cucrembl), uToObl CHcTeMa MOIUIA, INpeXae YeMm
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BIIOJIHE OTYETIIMBO M SBHO YTBEPXkJAllM, YTO HMX MaTeMaTHKa HMMEET JAeN0 ¢ adcTpakuusmu. B
«l"ocynmapcTse» [11aToOH rOBOPUT O r€OMETPaXx CIEAYIOIIEE:

Pa3Be TbI HE 3Hacllb, YTO, XOTSA OHU UCIIOJb3YIOT BUAUMBIC (1)0pMI>I " pacCy’XAaroT O HUX, MBICJIAT
OHHU HC O CaMHX q)opMax, a o0 nacajax, ¢ KOTOpbIMU HE UMCIOT CXOACTBA;, HC O (l)I/Il"yan, KOTOpPbIC OHU
4YepTAiaT, a 00 abCoOII0THOM KBaJpare u a0COIIOTHOM AAaMEeTpe... U 4YTO B JIEHCTBUTEILHOCTU reoOMETPhbL
CTPEMATCA NOCTHUYb TO, YTO OTKPBITO JIMIIb MBICJICHHOMY B30py?

Hrak, MaTeMaTHKa JIOJDKHA 3aHUMAThCSI TIPEXKJIC BCETO M3YUCHUEM TaKMX a0CTPaKTHBIX MOHSTHUH,
KaK TOYKa, IpsMasi U Lenoe Yucio. Jpyrue moHsATHs, HApuMep TPEYTOIbHUK, KBaIpaT U OKPYKHOCTb,
MOKHO OMPEICIUTh Yepe3 OCHOBHBIC MOHSTHS, KOTOpPBIE, KaK OTMETUI ApPHUCTOTENb, JOJDKHBI
OCTaBaThCs HEONPEACITUMBIMU, MO0 B MPOTUBHOM Cllydae y Hac He Obuto Obl oTmpaBHOW Touku. O
CTETIeHH M3OIIPEHHOCTH TPEUECKOl MaTeMAaTHKH MOXKHO CYIHUTh XOTS OBI IO TOMY, YTO OTIpeAesieMbIe
TaM TIOHATHS MOJDKHBI OBUTM WMETh aHAJOTH B PEAIbHOCTH JHOO M0 JOKa3aHHOMY, JHOO TIO
noctpoeHuto. Tak, Henmb3si ObUIO BBECTH 1O ONPEACICHHIO TPHUCEKTOpP yria M JIOKa3blBaTh O HEM
TEOPEMBI: TPHUCEKTOp MOT OBl M HE CyIIecTBOBaTh. M Tak Kak rpekaM HE yJalloCh PEIInTh 3a1ady O
TPHUCEKINH JIO00TO yria MpH TeX OrPaHWYCHHUSAX, KOTOphlE OHU HAKIAJBIBAIH HAa TEOMETPUUYECKHE
IOCTPOCHHS, TO OHH TAK U HE BBEIIM TIOHSATHS TPHCEKTOpa.2

CBou pacCyXJIeHHUS O MaTEMaTHYECKUX MOHATUAX TPEKH HAYMHAIU C AKCUOM — UCTUH, CTOJb
OYEBUIHBIX, YTO B CIIPABEUTHBOCTH HX HEBOSMOXHO yCOMHHTBCS.’ Takie HCTHHBI TPEKaM OBLIM

BBINOJIHUTH NIPOrpaMMy, OLIEHUTh €€ BO3MOXKHBIE MocieAcTBUs. [103ToMy 3BOMIONNS BCTPOMIIA B )KUBBIX CHCTEMAax
ammapar, Ha3bIBacMbIii B BemaHckoil Teopum «0OKoaHaIH30M». UTOOBI OICHHTH ITOCIICACTBUSA BBIOJHEHHUS
NpOrpaMMBbI A, Apyras nporpamMmma B «COOKy» aHalIM3UpyeT Mporpammy A, SMYJIUPYET €€ BBIIOJHEHHUE U CTPOUT
ee TMOTEHIMANBHBIN pe3yibTaT (B BHAE HEKOTOPOIo «00pa3ay, MOXOKEero Ha TOT 00pa3, KOTOPHIH co3/aics Obl,
ecmu Obl Cucrema [EHMCTBUTENBHO YBHAENA Obl pE3yibTaThl BBIMOJHEHUS IIporpamMmsl A4). OToT o00pa3
MOTEHIIMAIBHOTO pe3ynbTara (IPOAYKTa) MPOrpaMMbl A €CTh TO PEeanbHOE, YeM 3TOT IOTEHIHMAIBHBIN IPOIYKT
NPEACTAaBICH B MO3TOBOM KOMIIBIOTEpDE M 4YEM OH peanbHO omepupyeT. IlycTs Temeps mporpamMma A ecTb
IpOorpamMMa, IIOCHUIAIONIAs MBIIIIAM TaKHe UMITYJIbChI, B PE3yIbTaTe KOTOPHIX OyZeT (Ha Iecke Wiu Ha Oymare)
HadepyeHa npsMast JUHUS (peabHO, KOHEYHO, KAaKOW-TO €€ OTPE30K, HO caMa IporpamMma A IT03BOJISIET YEPTUTh
Janpime n paneine). Torma mporpamma A sBisercs (MO3TOBOM) HPOrpaMMON YEpUYEHHs! MPSMBIX; PEalTbHBIM
MPOAYKTOM €€ BBIIOJIHEHHUS (€CIIU ee NeHCTBUTENBHO BBIIOJIHHUTE) OYIeT KaKOW-TO KOHKPETHBIN OTPEe30K MpsSIMOH
JIMHUH, & €€ MOTCHIUAIBHBIM IPOIYKTOM (TOYHEE: 00pa3oM 3TOT0 MOTEHIMAIBHOIO MPOAYKTa) OyaeT TOT o0pas,
KOTOpBIM co3/acT mnporpamMma B myrem OokoaHaiu3a mporpamMmbel 4. Bor Ta «mporpammarypa», KoTopas
3a/leficTBOBaHa «B IOHATHM NpsAMON». ['eoMeTpuueckoil mpsMoi, 0OBEKTOM T'€OMETPHYECKOr0 HCCIEIOBAHUS,
SBIISICTCA MOTEHIMAIbHBIN HPOAYKT MPOrpaMMbl 4 — HE Te peaJbHbIe OTPEe3KH, KOTOphIE OHAa Ha CaMoM Jeje
Ha4YepTHT, €CII €€ JCHCTBUTENHHO BBINIOJIHUTH, HE caMa IporpaMMa A, He mporpamma B, U Jaxke He TOT o0pas,
KOTOpBIM CO37]aH MporpaMMoil B mnpu OOKOaHalM3e NpOrpaMMbl A M KOTOPBIM TE€OMETpPHYECKas MpsMast
NPE/ICTaBICHAa B MO3re, a MMEHHO COOCTBEHHO MNOTCHIHWAIbHBIA NPOAYKT Hporpammbl 4 (T.e. NIPOrpaMmbl
yepueHusi mpsMbIX). ([lake B HamieM OOBIICHHOM IIPEICTaBICHWH, KOTZIAa MBI BOOOpakaeM «OECKOHEUHYIO
IPSIMYI0», CAMBIM CYHIECTBEHHBIM €€ CBOHCTBOM SBISIETCSI OTHIOAb HE TO, YTO OHA «HE MMEET HIMPHUHBD) (a TaKkxkKe
I[BETa, CTPYKTYPHI U T.II.), & TO, YTO OHA CTPEMUTCS BHEpEX — IEpel] HAIIMM MBICICHHBIM B30pPOM OHAa MMEHHO
JIETUT, YCTPEMJISSICh BCE Aajblile U Aajblle B IPOCTPAHCTBO; OHA — ABMXKEHHE, a HE CTAaTHKA).

8 frmom: C 5Toil TOUKH 3peHust xapakTepHo, 4to IIpemnoxenne 1 eBknmumoBeix «Hauam» comepxut
MOCTPOCHHE PABHOCTOPOHHETO TPEYTOJIbHUKA, YTO EAMHCTBEHHO OIpPAaBIBIBAECT JaHHOE HECKOIBKO paHee
ompeieNieHre Takoro Tpeyronbauka (cp. [25: Hauana Esxmuma. — M.—JL.: Tocrexusnar, 1948 (kauru 1-V1), 1949
(xkauru VII-X)], c. 13, 15-16).

2% B.3.: Boo0lie 5T0 MOKa3bIBACT, HACKOIBKO YETKO (XOTS M «CTHXMITHO») TPEKH CTOSUIM B TEX MO3MIIHSX,
YTO MpPEAMETOM TI€OMETpHH (M BOOOIE MaTeMaTHKH) SIBIISIOTCS MMEHHO MOTEHIUAJIbHBIE IPOAYKTHI MO3TOBBIX
nporpamMMm (M uX aiaroputmoB). EcTb anropurm (mporpamMma) IOCTPOECHHUSI PaBHOCTOPOHHETO TPEYroJbHHKA —
U3y4aeM €ro; HeT aJlfOpUTMa TPUCEKLUH YIIa — HE U3y4aeM ee.

B.3.: Oro HeBepHO U SABISIETCS AHAXPOHM3MOM, T.€. IMPOEKIHEH COBPEMEHHBIX BO33PEHUI Ha
aHTHaHOCTh. JlocrarouHo B3ATh «Hawama» OBKiIMAa W NOYMTATh MX, YTOOBI YOEAWTHCS, HYTO B CBOUX
JI0Ka3aTeNnbCcTBAX OBKJIMJ BOOOIIE HHUKOI/A SBHO HE YINOMHHAE€T HH akCHOM, HH moctynaToB. (Te cceuiku Ha
AKCHOMBI ¥ MTOCTYJIaThl, KOTOPHIE MOXXHO YBHIIETh B COBPEMEHHBIX M3AHUAX, TAKUX KaK pycckoe m3manue 1948—
1950 rr. mox penakiueir Mopayxas-boJlTOBCKOTO, BCE BCTAaBICHBI COBPEMEHHBIMH H3ATEISIMH, PEIAKTOPAMU U
KOMMEHTaTopamH). B HesBHOM Buze (T.e. 0e3 yka3aHMS Ha aKCHOMY) OBKIWA HHOTJA YIIOMHHAET TE€ BEIIH,
KOTOpBIE COAEPKATCS B aKCHOMaX, HO 3TH yIIOMHHAHUS JENIAI0TCSI MUMOXOAOM U COCTaBISIOT HUUTOXKHYIO JIOJIIO
13 BCEH MacChl 3BKJIMAOBBIX apryMeHTOB. [lo3ToMy HempeaB3siTOMy YelOBEKY, MpOocTo unTaromemy «Hawamay
OBKIMIA, BOOOIE TPYIHO MOHATH, OTKYJa MOTJIa MOSBUTHCS JETeHa, OyATO DBKIIHI BHIBOAUT CBOM BBIBOJIBI U3
akcuoM M mocTynaToB. CHHCOK akcMOM M (ApYroil) CIHMCOK IIOCTYJIAaTOB JEWCTBUTENHHO IIPEABApSET TEKCT




VEcordia, m3Biaeyenne R-KLINE1 25 Moppuc Kaaiin. «Martematuka |

u3BecTHBI. [1aToH 000CHOBAN MPUHATHAE aKCUOM CBOEU TEOPHEH BOCIIOMUHAHUN — aHamHesucom. Kak
y’K€ YHOMHHANOCh, 1maToH cumTanm OOBEKTHBHO CYIIECTBYIOIIMM MHpP Haed. Jlo TOro Kak 4elnoBeK
TOSIBIIIETCST HA CBET, €T0 JIyIla OOpeTaeTcss B MUpE HAeH M BOHUTHIBaeT BreyariaeHus. [lobyxmaemas
BOCIIOMHUHAHMSIM, AyIIa 3aT€M BOCCTaHABIIMBACT HAKOIUICHHBIC PaHEE BICUATIICHUS, YTOOBI MPHU3HATH
WCTUHHOCTh aKCHOM TeoMmeTpuu. Hukakoit 3eMHO# ombIT el s 3Toro He TpeOyercsa. APHUCTOTENb
moIoIeN K mpobieme nHave. MICTHHHOCTD akcHOM, YTBEp)KIaeT OH BO «BTopoil aHaIMTHKE» ([87% .
18),% MBI MO3HAEM MOCPEACTBOM 0e30IMMO0YHON HHTYHIHH. KpoMe Toro, akcHOMbI HEOOXOMMMBI HAM
KaK OCHOBa JIJIs pacCykAcHUN. Eciii OBl B CBOMX PacCyKICHUIX MbI HCIIOJIB30BaIM (PaKThl, UCTHHHOCTh
KOTOPBIX HEM3BECTHA, TO JJISI yCTAHOBIIEHUS X UCTHHHOCTH ITOTPEOOBAINCH OBl HOBBIE PACCYKICHHUS, U
Tak 10 OECKOHEYHOCTH. B pe3ynbraTe Mbl OECKOHEYHO «CITyCKAIMCh» OBl B HAIIUX JOKA3aTEIbCTBAX —
HO HWIJIE HE MOTJH Obl OCTaHOBHUTHCA. Cpenu akcuoM ApPUCTOTENb pas3iudan oO0Inue TMOHATUS WU
noctynatel. OOIKe MOHSTHS WCTUHHBI BO BCeX oOmacTsax MbIciad. K MX 9HCIy OTHOCATCS Takue
YTBEpXICHUs, Kak «ECIIH OT paBHOTO OTHATH pPaBHBIE [4acTH|, TO OCTAIOTCS paBHBIE e [dacTH|» ([8], c.
199). [locTynaThl MPUMEHUMBI K TAKOH CIICIU(pUIESCKON 00JIACTH, KaK TeoMeTpus. TakoBo, Hampumep,
yTBepkIeHHe «J[Be [pasHbie] TOYKHM ONMpEAeIAIOT MPSAMYIO H MPUTOM TOJNBKO OIHY».> ApPHCTOTENb

OBKIMIA, W, BUAWMO, M3 3TOro (hakra IIOBEPXHOCTHOE HAONIOACHWE CAENAJI0 BBIBOJ, YTO OBKIHI H3 3THX
MOJIOKCHNUH (HAa4aJdbHBIX C TOYKH 3PEHMS Pa3MENICHHsI TEKCTa) BHIBOAWT CBOM TeopeMbl. Ha camom nenme poib
aKCHOM W IIOCTYJIATOB y OBKIHIa OblIa coBceM Ipyroi. Bo BpemMeHa DBKIHMIAa B IPEYECKUX IOJIMCAX IIHPOKOE
pacnpocTpaHeHHe MOJIYYMIIO TaKoe SIBICHHE Kak CO(PUCTBI. ITO OBUIM «MYAPELb», KOTOPbIE 3a AEHbIU Opajuch
3alIMIIATh WIN ONPOBEPraTh JII000e yTBepiKaAeHHe. Kakaplii MOT 3aIulaTUTh COPUCTY, YTOOBI TOT MEpe MyOIMKOH
ONPOBEPT yTBEPKICHUS TEOMETPOB (M OTO CTANO JOBOJBHO pPACHpPOCTPAaHEHHON 3a0aBoil — HTaKuM
MHTEJUIEKTYaIbHBIM CIIEKTakKJIeM TeX BpeMeH). [loaToMy reomerpam NIpHILIOCH pa3paboTaTh CpencTBa OOpPHOBI
npoTHB CO(GHUCTOB. 'eoMeTpusi ObUTa co3maHa (M JOKa3aHa) 0e3 BCSIKHMX aKCHOM M IMOCTYJAaTOB, @ aKCHOMBI U
MOCTYJIAaThI OBbUIM K HEll J00aBJIeHBI MT03)Ke KaK aHTHCO(UCTCKOE OpyXHue. B criucok akcrnoM ObLIH 3aHECEHBI TAaKUE
MIOJIO’KCHHUSI, KOTOPBIE TOTAAINIHEEe IPEYEcKoe OOLIECTBO MPU3HABAIO OYEBHIHBIMH («..I[EJI0€ OOJIBIIE YacTH..») U
KOTOpBIE CO(UCTBI HE MOTIHM OCHOPHTH, T.K. 3pUTENN TOTAA MX IPOCTO BBICMEsM Obl. B cmmcok moctynaros,
HAIpOTHB, 3aHOCHJINCH TAKHE MOJ0KEHHS, KOTOPBIC OTHIOIb HE OBIIM OYEBHIHBIMH (2, HA00OPOT, HA CaMOM JEeie
ObUTH ke HEBEPHBIMHM B JKUTEHCKOM CMBICIE — «..4€pe3 JIOOBbIC [[BE TOYKM MOXKHO IIPOBECTH IPSIMYIO..»
(HEBO3MOJKHO uepe3 JII0ObIe ABE TOYKM IIPOBECTH MPSIMYIO TaK, Kak MX NpoBoAwiM rpeku Ha mnecke!)). Ho
OTHOCHUTEJIFHO 3THX IIOJIOKEHHH CO 3PUTEISIMH INIPEIBAPUTEIFHO 3aKJIF0YATIOCh COTJIAIICHWE CUYHUTATh, YTO OHH
uctuHHBL [lociie Takoro coryamenusi COQUCTH y)Ke He MMENU IpaBa UX ocrapuBath. Jlanee 3ajaya reoMeTpoB
NpU 3alIUTEe CBOUX YTBEP)KAEHHH OT CO(UCTOB CBOAWJIACH K TOMY, UYTOOBI IIPUBECTH CJOBa coducTa B
NPOTUBOPEYHE C aKCHOMOM WM IOCTYJIaTOM, B YeM OHHM M HpHUYycCIenH, nmoodeaus copucroB. Buaumo, Torna u
BO3HUKJIO OIIyIICHHE, OYATO I'eOMETpHUsl BBITEKAaeT M3 aKCHOM M IOCTYJIaTOB, B KOHIIE KOHIIOB (uepe3 jBa
TBICAYENICTHS) TOPOJAMBIIEE CTPEMIICHHE K «IIOJIHOW aKkCHOMaTH3alMKy MaTeMaTHkd. Ho Ha camoM jene HuU
TeOMETpHUS B YACTHOCTH, HM MaTeMaTHKa B IIEJIOM HE BBITEKAET M3 aKCHOM M HE MOJXKET OBITh M3 HUX BBIBE/ICHA.
Oro Mud, 1 Mu} BpeIHBIN (IS MATEMATHKH).

3 Apucrorenb. AHANUTUKY niepBas ¥ BTopast. — M.: ['ocnionutuznar, 1952.

%2 B.J.: Barmsumel ApuCTOTeNs, Kak M B3MIAbI DBKIMAA MEPEJAlOTCS aBTOPOM (M PEIaKTOpoM) B
AHAXPOHMYECKOM paKypce (B HMHTEPIPETAIH, COOTBETCTBYIONIEH COBPEMEHHOM Touke 3peHwms). Bor, Srmom
BcTaBUi B TekeT KiaiiHa cchuiky Ha 18-10 riaBy «BTopoi aHamuTHKW», YKa3aB IpU 3TOM pycckoe uzganue 1952
roga. Uto , OTKpoeM MMEHHO 3To Hu3faHuMe Ha 217-oif crpanune. Tam Haxomurcs rinaBa 18-1 «Brtopoii
aHanmuTUKW». OHA OYEHb KOPOTKasi, U S MOTY MpPOIUTHPOBATh €€ MOJHOCThI0. BOT oHa: «I'1aBa BoceMHaanaTasl.
<HeBO3MOXHOCTh 3HaHHSA 0€3 YyBCTBEHHOrO BOCHpUATHSA> OUEBHAHO TaK)Ke, YTO €CIH HET UYyBCTBEHHOI'O
BOCTIPHSATHS, TO HEOOXOTUMO OyAET OTCYTCTBOBATh M KaKOe-HHOYIb 3HAHHE, KOTOPOE HEBO3MOXHO <B TaKOM
cilydae> TpHOOpECTH, MOCKOJBbKY MBI Haydaemcsl <demMy-HUOyIbp> Ju00 depe3 MHAYKIHIO, JUOO MOCPEICTBOM
JI0Ka3aTenbeTBa. JloKa3aTenbeTBO e UCXOIUT M3 OOINero, MHAYKIUS — M3 YaCTHOTO; OJHAKO <H> o0Inee Helb3s
paccmarpuBarh 0e3 IOCpejcTBa HMHAYKIMH, MO0 M Tak Ha3bIBaEMOE OTBIICUCHHOE IIO3HAETCS IIOCPEIICTBOM
MHIYKIUH, <HMEHHO> €CJI KTO-THMO0O XOYeT IOKa3aTb, YTO HEKOTOpble <MPH3HAKW>, HaXe €ClIM OHM M He
OTJENICHBI, MPUCYIIH KAKAOMY POJY, HMOCKOJIBKY KaXAbli <H3 3THX IPU3HAKOB> €CThb <HMEHHO> TaKOH-TO
<ompexeneHHbI>. Ho WHAyKIMsS HEBO3MOXHA O€3 YYyBCTBEHHOTO BOCIPHUATHS, TaK KaK YyBCTBEHHBIM
BOCHPUATHEM <IO3HAIOTCS> OT/AENbHBbIE <BEMIN>, n00 <HHaue> IMOJYYHUTh O HUX 3HaHHE HEBO3MOXXHO. B camom
Jiene, Kak 3HaHWe <mpuoOpeTaemMoe™> M3 00Iero, HEBO3MOXKHO 0e3 WHAYKIMH, TaK M <3HaHHE™> TOCPEICTBOM
WHIYKIIAA HEBO3MOXKHO 0€3 4yBCTBEHHOTO BocIpusATHs.» Bc€, manpuie uaer 19-1 rmasa. Hy, — u re 3aech pedn
00 akcmomax?

% B.D.: B obmem, Bech pacckaz KiaiiHa (mOATBEpXACHHBIM SrIOMOM) OpPHEHTHPOBAaH Ha TO, 4TO
aKCHOMAaTHYECKUI METOJ] CYIIECTBOBAI YK€ B IPEBHOCTH — Y DBKIHAa, ApucToTens u aAp. Ho oH He cymecTBoBa.
Bo BcskoMm ciydyae He CyIIECTBOBAIO TO, YTO MBI CETOTHS MOHMMAaeM MOJ 3THM TepMHUHOM. UyTs Beime Srimom
ykazan 199-10 crpanuiy uspmanus 1952 roma, Ha KOTOpoW ApHUCTOTENb YHNOMHUHAET, uTo «Ecau om paerozo
omuams pasHuie [wacmu], mo ocmaromcsi paguvie dice [wacmu]». Jla, 3T cnoBa TaM ectb. Ho BooOIIe TaM peds
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CUHTAJl, YTO MOCTYJIATHl HE 00S3aTENbHO AOJKHBI OBITh CAMOOYEBUIHBIMU, HO €CJI OHU HE OUYEBUIHBI,
TO MX HUCTMHHOCTb HAIUIEXKHT IMOATBEPXKIATh BBIBOIUMBIMH M3 HHUX CJIEICTBUAMH. MaTeMaTHKHU Xe
TpeOOoBaIM CaMOOYEBUIHOCTH IIOCTYJIATOB.

N3 akcuoM c NOMOIIBIO pacCyKACHUH BBIBOAATCA 3aKkiroueHus. CyliecTByeT MHOIO THIIOB
paccyKIeHull, HalpuMep pacCyKICHUS IO HMHIAYKLUUH, [0 AHAJIOTHM M AedyKuuH. [IpaBuiIbHOCTB
3aKJIIOYEHUS] TapaHTUpPYyeT JHIIb OJUH M3 MHOTHMX THIIOB paccyxIeHud. 3akimroueHue «Bce s610ku
KpacHbIe», CIEIaHHOE Ha OCHOBAaHUH TOTO, YTO THICSYA MPOCMOTPEHHBIX SOJOK OKA3aJIMCh KPACHBIMH,
WHIYKTHBHO W TO3TOMY He aOCOJIOTHO HaAeXHO. 3akmoueHue «J[>KOH CMOXET OKOHYHUTH 3TOT
KOJIJIEIDK», CIeNIaHHOE IIOTOMY, 4TO OpaT J[oHa, yHacie10BaBLIMH OT POAUTENEH Te K€ COCOOHOCTH,
OKOHYMJI KOJUIEIX, IOJYYEHO C MOMOIIBIO PACCYXKICHMS IO aHAJIOTHM U 3aBeOMO He HajexHo. C
Jpyroil CTOPOHBI, JEAYKTHBHOE pacCyKICHHE, HECMOTpS Ha MHOXKECTBO pa3IH4HBIX (HopM,
rapaHTHpyeT UCTHMHHOCTH 3aKyI04eHus. Tak, IomycKas, 4To Bce Joau cMepTHBl U COKpaT — 4YeloBek,
ClefyeT MPUNTH K 3aKiroueHuio, 4yTo Cokpar cMmepreH. Vcmonb3yeMoe B 3TOM pacCy>KACHUH IIPABUIIO0
JIOTHKH SIBJISIETCST OJHOM W3 (OpPM CYXKICHHs, KOTOpOe ApHUCTOTENb HAa3BAl CULIOSUCTHUYECKUM
6v16000M. K TIpaBuiIaM IEeAyKTHBHOTO PacCyKIEHUSI APHCTOTENb OTHOCHI TaKKe 3aKOH MPOTHBOPEUHS
(HMKaKoe BBICKAa3bIBAHME HE MOXKET OBITh OJHOBPEMEHHO HWCTHHHBIM U JIOXKHBIM) M 3aKOH
HCKIIIOYEHHOTO TPEThEro (JIF000¢e BHICKAa3bIBAaHHUE JOJHKHO OBITH THOO UCTUHHBIM, JIUOO JIOKHBIM).

ApucroTens, a BClIE] 32 HUIM U BEChb MUp MPHUHUIN 32 HEOCIIOPUMYIO UCTHHY, YTO MPUMEHEHHUE
NpaBUJ JACOYKTUBHOTO BbBIBOJA K JIIOOBIM IIOCBUIKAM TapaHTUPYeT IONyYeHHE 3aKIIOUeHHH, He
YCTYMAOIIMX [0 HaJIeKHOCTH NOChUIKaM. MHave roBops, €CiM NMOCBUIKM HCTHUHHBI, TO HUCTHHHBI H
3akimoueHus. ClenyeT OTMETUTh, B OCOOCHHOCTH i OOCYXKACHHUS B JajbHEUIIEM, YTO APHUCTOTEIIb
abcTparupoBan IpaBuia ACIYKTUBHOM JIOTMKM M3 PAacCy)KICHUH, KOTOPBIMH TOTIZA YXe IIMPOKO
T0/Tb30BANHCh MaTeMaTHK).> J[e/lyKTHBHAS JTOTHKA — TUTS MATEMATHKH.

XoTs MoYTH Bce rpedeckne GUIocoPbl CUNTAIN JeTyKTUBHBIA BBIBOJ €IMHCTBCHHO HA/IC)KHBIM
METOJIOM TMOJNy4eHUs WCTHHBI, [lIaToH mpuaep)kuBajcs HECKOJbKO HHBIX B3MIAn0B. He BwiaBUTas
BO3Pa)XCHUII NPOTUB JEIyKTHBHOTO [I0Ka3aTenbCcTBa, [I7IaToH TeM He MeEHee CUYMTal €ro IMOBepX-
HOCTHBIM, TIOCKOJIbKY MaTeMaTHYECKHUE aKCHOMBI i TEOPEMBI CYIIIECTBYIOT B HEKOTOPOM OOBEKTHBHOM,
HE3aBHCUMOM OT YeJlOBEeKa MHUpPE, U B COOTBETCTBUU C yuyeHHeM [lnatoHa o0 aHamHe3uce YeIOBEKY
HEOOXOOUMO JIMIIb BCIIOMHHTH 3TH AaKCHOMBI, 4TOOBI Cpa3dy e paclo3HaTb HX HEOCIIOPUMYIO
MCTHHHOCTB. TeopeMsl, ecli BOCIIOJIb30BaThCsl CpaBHEHHEM M3 nuainora [lnmarona «Tearer», momoOHBI
nTuiaM B nTuyHuke. OHM CYIIECTBYIOT caMH 10 ceOe, 1 HeOOXO0IMMO JIMIIIb «CXBAaTUThY UX. B nuanore
ITnatona «Menon» CoKpaT ¢ IMOMOIIBI0 UCKYCHO IOCTaBJIECHHBIX BONPOCOB BBITSATHUBAECT U3 MOJIOJOTO
paba yTBep)KIEHHE, 4YTO IUIOLAJb KBaJApaTa, MOCTPOCHHOI'O Ha THUIOTEHY3€ pPaBHOOEAPEHHOTO
NPSMOYTOJILHOTO TpPEYroJbHUKA, BABOE OOJBIIE TUIOMAAN KBajpaTa, MOCTPOCHHOTO Ha IJIOOOM U3
kateToB. COKpaT TOPXKECTBYIOIIE 3aKIFOYaeT, YTO MCKYCHO MOCTaBICHHBIE BOMPOCHI MOMOTIH paldy,
HHUKOT/Ia HE U3y4aBIlIeMY I'€OMETPUIO, BCIOMHHUTH TEOPEMY.

BaxxHO mpaBHIBHO OLICHUBATb, CKOIb PAOUKAALHOU ObLIA NPUBEPIHCEHHOCL OeO0YKMUBHOMY
Odokaszamenvcmey. lIpeAnonoxuM, 4To HEKUM YYEHbI, M3MEpUB CyMMYy YIJIOB CTa Ppa3IHYHBIX
TPEYroJbHUKOB, OTIMYAIOLIMXCS PACIIONOKEHUEM, pasMepaMu B GOpPMOii, 0OHapy>KHII, UTO B Ipeaenax
TOYHOCTH M3MEPEHHI cCyMMa YTIJIOB BCernia OKa3biBaeTcs paBHoU 180°. Pasymeercs, ydeHsIid penm Obl,
YTO CyMMa YIJIOB Jit000oro TpeyrojibHuka paBHa 180°. Ho ero moka3aTesibcTBO ObUIO ObI MHIYKTUBHBIM,
a He JIeIYKTHBHBIM — M TIO9TOMY HEIIPUEMIIEMBIM C TOYKH 3peHus MaTeMaTHKi. OH MOT ObI TOYHO TaK

UJIET 0 «HaYajlax», W IOJ 3TUMHU HadalaMH{ [MOHUMAIOTCS B OCHOBHOM OOBEKTHI U CBOMCTBAa 00BEKTOB. THIIHYHBIE
OOBEKTHI: «ETUHHUIAY» A apU(PMETHKH U «TOUKAY, IHHHSDY U TEOMETPUH, a CBOMCTBO: NPsAMOTA (JIMHUH). DTH
«HaYajay «HE JOKA3bIBAIOTCS», a MPUHUMAIOTCS CYIIECTBYIOMUMH (T.€. IOHATHBIMH, W3BecTHBIMHU). OHM OBIBAIOT
crenupUIeCKUMH JJIs1 OHON OTpaciy (Kak JIMHUH U IPSIMOTA ISl TEOMETPUH), HITH OOIMMH JUIS BCEX OTpacieH —
U BOT TyT-TO M YIOMHUHAETCS «akcuoma» «Ecau om pasnozco omuame pasHule...». K ynomunaemomy xe KnaliHom
nocrynary «/[eée [pasuvie] mouxu onpedensirom nPAMYIO U RPUMOM MOIbKO 0OHY» SITIIOM He MIPUCOEANHMI CCHUIKY
Ha KOHKPETHOE MECTO, Ille *e ApPUCTOTeNb 3TOT MOCTyJIaT yIOMHUHAET. Buaumo, SIrnom He Hamien Takoro MecTa.
He namren n s1. (CnoBoMm, — Hy He ObUIO Yy ApHCTOTENS] YETKOTO aKCHOMAaTHYECKOro METOoJa, Tl M3 aKCHOM
BBIBOZSITCS TEOPEMBI; aKCHOMATHYECKHI METOJ[ — 3TO IUIOJ COBPEMEHHOCTH).

% SIrjaom: Tak, Hanpumep, eme ILTaTOH BechbMa BBICOKO LEHWI JOTHYECKHII METOJ «IOKA3aTeNbCTBA OT
MPOTHBHOTOY», IPM KOTOPOM YCTaHOBJIEHHE UCTHHHOCTH MPEMJIOKECHHSA P HAUMHACTCSA C NPEANOCBUIKH «IIyCTh P
HEBEpHO», M W3 OTOW TMPEANOCHUIKA BBIBOJUTCA TIPOTHBOpedne [Tak, NH(aropeickoe HTOKa3aTeIbCTBO
MPPALMOHANBHOCTH V2 (B HAMX OOO3HAYEGHWSX) HAYMHACTCS C yTBepiaeHms: Ilycte V2 = m/n —
panroHaabHO...»]. O6uy0 (hopMy 3TOMY METOAY NpHIal, Kak OyATO, OCHOBATElb TaK Ha3bIBAEMOM dIIEHCKOI
IIKOJIBI B JipeBHerpedeckoi ¢unocopun ITapmennn (V B. 10 H.3.), riyOoko mouuraBimiics IlnatoHom (emy
nocssieH auaor [Tnarona «Ilapmenuny).
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K€ MPOBEPUTH CKOJIBKO YIOJHO YETHBIX YMCET U YOCOHUTHCS, YTO KaKAOE U3 HHUX MPEACTaBUMO B BHIC
CYMMEI IBYX MPOCTHIX uucen. Ho mogoOHast mpoBepka He SBISETCS NeAyKTUBHBIM JI0Ka3aTeIbCTBOM, U
ee pe3ynbTaT He cOwIM Obl 32 MaTeMaTHYecKylo Teopemy. MTak, MBI BHINUM, YTO IETYKTUBHOCTH
JIOKa3aTesbCcTBAa — TpeOOBaHME BecbMa OrpaHMuYMBarollee. TeM He MEHee TpeuecKhe MaTeMaTHKH,
OpIBIINE B OONBIIMHCTBE CBOeM (minocodaMu, YIIOPHO HACTAWBAIM Ha WCKIFOYUTEIHHOM HCIOIB30-
BaHWU JIEAYKTHBHBIX PAacCYXIIEHUH, Tak KaK IMEHHO NeAYKIMS MPUBOANT K a0COITIOTHBIM HCTHHAM, K
BEYHBIM [ICHHOCTSIM.

[Ipeamourenue, otnaBaemoe ¢uiocopamMu AEAYKTUBHBIM PACCYXKACHUSIM, OOYCIOBICHO elle
onHOM mpuunHON. PMI0CO(OB WHTEPECYIOT JIHINL CaMble OOmmMe (aKThl, Kacarolluecs YellOBeKa U
(¢u3nIecKoro Mmpa, a 4ToObl yCTAaHOBHUTH TaKHe YHWBEPCAIbHBIE HCTHUHBI, KaK TO, YTO YEIIOBEK II0
CyLIECTBY JOOp, YTO B MHPE LAPHUT MOPSIOK MM YTO YENIOBEKY €CThb Paal Yero >KUTh, NEIyKTHBHBIN
BBIBOJI M3 TIOAXOIANINX UCXOIHBIX MPUHIIUIIOB OCYIIECTBUM B TOpa3fo OONbIIeH Mepe, YeM WHIYKIUS
WM pacCyXJIeHHUE 110 aHAJIOTHH.

Eme opHy npuyuHy TOrO, YTO TPEKHM KJIACCHYECKOIO MEpHoAa OTAaBajlM INPEANOoYTEeHUE
JeNyKIHWHd, MOXHO YCMOTpPEeTh B opraHuzanud ux oobmectBa. Puwiocoduelt, mareMaTukod wu
HCKYCCTBOM, €CTECTBEHHO, YBIICKAIUCH MIPEXKIE BCETO COCTOSATENBHBIC IO, a HE T€, KTO 3aHUMAJICS
¢usnueckum TpyaoMm. Bce momariHee W OOIIECTBEHHOE XO3SICTBO JepKajloch Ha padax, MeTeKax
(CBOGOIHBIX TIONAX, HE MMEBIINX, OJHAKO, TPAKIAHCKMX MpaB)> M Ha CBOOOJHBIX IPAKIAHAX —
peMeclieHHUKaX; OHH JK€ MPEACTaBIsUIM Bce BaxkHelmme mpodeccun. OOpa3oBaHHBIE CBOOOIHBIC
rpaKIaHe He 3aHUMAINCh (PU3UYECKHM TPYIOM U PEIKO YYacTBOBAIHM B TOPTOBBIX ciaenkax. llmaTon
NPOBO3MIIACHII, YTO IMpodeccusi JTaBOYHWKA HEAOCTOMHA CBOOOJHOPOXKACHHOTO, W IPEIIONKHUI
MOJIBEPraTh HAKa3aHUIO BCAKOTO TPaXKAAHWHA, KOTOPBIM YHU3WUT ceOs MOAOOHBIM 3aHATHEM, Kak
COBEPIIHBIIErO IMPECTYyIUIEHHE. APHUCTOTENh YTBEPXKIAI, YTO B HACATBHOM TOCYAApCTBE HU OJUH
rpaxJaHvH (B OTIUYME OT paboB) HE JOJDKCH 3aHMMAaThCs HUKAKUM pemecioM. beoruiinbl (oaHO U3
IpEYECKUX IUIEMEH) 3alpeliaay TeM, KTO 3allsiTHAI ce0sl y4acTHeM B TOPTOBBIX CHENKaX, B TEUCHHE
JIECSITH JIET 3aHMUMAaTh OOIIECTBEHHBIE JOJDKHOCTH. B TakoMm o0ImecTBe IKCHEpUMEHT W HaAOIIOJCHHE
ObUTM MBICTHUTENSAM 4yXIbl. CUHTAIOCh, YTO MCTOYHHKH TaKOTO POJa HE MOTYT MOMOYBL MOJIYYHTh
pe3yapTaThl HAYYHOT'0, B YaCTHOCTH MaTeMaTHYECKOro, XapakTepa.

XOoTs TPHUBEP)KEHHOCTh TPEKOB JCAYyKTHBHOMY JIOKA3aTENbCTBY HWMeENa IOJA COO0OW HeMaio
OCHOBaHWiI, HE BIIOJIHE SICHO, KTO ©3 (WIocoPoB WM Kakas Tpynmna MBICIUTENEH BIIepBbIC
MPOJIEMOHCTPUPOBATIM 3Ty TPHUBEPKEHHOCTh. Hamm 3HaHWS y4eHWH W TpyaoB (uiiocodoB — [0
Cokpata — HOCAT, K COXAJIEHUIO, BechMa (parMeHTApHBIA XapakTep, M, XOTA Ha OTOT CYET
HEOJTHOKPATHO BBICKA3BIBAIKCH PA3IMYHBIE MHEHHUS, HU OJTHO M3 HUX HE MOIYYHIIO OOIIEro Mpu3HaHMS.
MBI MOXEM JHIIb C YBEPEHHOCTHIO YTBEPXKIaTh, YTO BO BpeMeHa Apwucrorens TpeOoBaHHE
JETyKTHBHOCTH COONIONIAIOCh HEYKOCHUTENBHO, TaK KaK ApPHCTOTENb, (OpMyIHpys B SBHOM BHJIEC
CTaH/apTHl CTPOTOCTH, OTMEYAET HEOOXOAMMOCTh HEOTPEAEIAEMbIX TEPMUHOB U TIPABHJII JIOTUYECKOTO
BBIBO/IA.

Hackonbko ymanmoch rpekam OCyIIECTBUTH CBOH IUTaH YCTaHOBJIEHHA MAaT€MaTHYECKHX 3aKOHOB
Bceenennoit? K cuacTelo, gyuline TOCTHXEHUS TPEYECKOM MAaTEMAaTUKH, CO3IaHHON ycunusamu EBkinna,
Amnomnonusi, Apxumena u Kmasaust [Iromemes;, momumm n0 Hac. XPOHOIOTHYECKH BCE OTH aBTOPHI
OTHOCSITCSI KO BTOPOMY BEJIMKOMY TIEpHONY TPEUecKOd KyJIbTyphl, TOJyYMBIIEMY Ha3BaHUE
3IUTMHUCTHYECKOTO MK anekcanapuiickoro (300 r. 7o H.3. — 600 r. H.3.). B IV B. 10 H.3. napp Oununmn
MakeoHCKHIA TIPEIPUHSIT MOMBITKY MOKOPUTH IEPCOB, TOCIOJCTBO KOTOPBIX PACIPOCTPaHSIOCH Ha
Bech bmmxuuii BocTok. Ilepcsr ObuM TpaAWIIMOHHBIME BparaMu €BpOINEHCKHUX TpekoB. Dummmnm ObuT
yOWT, 1 Ha TPOH BCTYIWJI €T0 ChIH Anlekcanap. Aysekcanap MakeTOHCKHA pa3rpoOMUII TIEPCOB U MTEPEHEC
KyJIBTYPHBI LIEHTP CBOEH O€3MEpHO pacIIMpHBLICHCS HWMIEPHUH B HOBBI TOpPOI, KOTOPBIM OH C
MPUCYIIEH eMy «CKPOMHOCTBIO» Ha3Bajl B CBOIO UeCTh AJlekcaHapuei. Anexcanap MakegoHCKUl ymep
B 323 r. 10 H.3., HO €T0 IUIaH CO3/IaHUS HOBOTO LIEHTPAa MOIXBATWIHN W MPOJOJDKIIN €r0 MPEEeMHHUKH B
Erunre, Bomenmme B MCTOPHIO 11O UMEHEM AuHAcTUH [ITonemees.

JocToBepHO ycTaHOBIIEHO, yTO EBKIINA %1 1 npenogasan B Anekcanapuu okoso 300 r. 1o H.3.
(cam EBkinz ckopee Bcero mosyunsn odpasoBanue B [TnaroHoBckoi AkajgemMuu B Adunax). ITO MouTH
€IMHCTBEHHAs MH(pOpManui, KOTOPOH MBI pacroiaraeM O YacTHOW »Xu3HW EBkmmma. CBow Tpyzdsl

% SIrjom: ViaxkeM, OJHAKO, YTO CTATYT «BPEMEHHO TOCEIMBIIMXCS JINI), WIH METEKOB, IMeNH B AHHAX
mepuoja MX paclBeTa M MHOTHE BBIJAIOMIMECS y4YeHble — Ha30BeM XOTs Obl mMeHa Apuctotens u3 Crarmpa,
EBnokca Ponocckoro, Jlemokpura A6xaepckoro, I'unmokpara Xnocckoro (MatemMaTuk) min ['ummokpara Koceckoro

(Bpau).
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EBkmnp obnekan B popMy OOIIMPHBIX CUCTEMATHYECKUX ACAYKTUBHBIX 0030POB OTIENBHBIX OTKPBITHN
MHOTHX TpPEUYeCKMX aBTOPOB KiacCH4eckoro mnepuona. B rmaBHoMm Tpyae EBkimmma — «Hawamax»
M3JIaraloTCs OCHOBHBIE CBOMCTBA MMPOCTPAHCTBA U POCTPAHCTBEHHBIX (QUTYD.

«Hawanamn» EBknmuma OTHIOOb HE MCYEPHBIBAETCS €ro BKIaJ B Pa3BUTHE TEOMETPHH
npocTpancTBa. OH TOCBATWI KOHHYECKHM CEYCHHUSM HE JOIIeNIIee 10 Hac COYMHEHHE, a YPO)KeHeIl
ropoma Ilepra B Mamoit Aszum Amnomnonuit (262-190 rr. mo H.3.), U3ydYaBIIMA MaTeMaTHKy B
AJeKcaHApUH, TPOJOIKUI HMCCIEAOBAaHUE Mapaloiibl, AIMICA U TUHEPOONBI M HAMHMCAT 10 3TOMY
npeaMeTy Kiaccuueckuil Tpyn — «KoHndeckue ceueHus.

Apxumen (287-212 rr. 10 H.3.), BO3MOXKHO TOJIYYHBIINK 0Opa3oBaHHE B Astexcauapun,”® HO
KUBIIHA Ha CUIIITNH, T0OaBHI K YMCTO TEOMETPHYECKIM JOCTIDKEHUSM TPEKOB TpakTathl: «O mape u
mumuHIpe», «O xoHowgax u chepougax» u «Kpamparypa mapa®oibl»y, MOCBALICHHBIX BBIYHCICHUIO
TUTOMIA/IeH 1 00BbEMOB CIOXKHBIX (UTYpP U TEN MO0 METOAY, npemioxeHHoMy Epmokcom (390-337 rr. 1o
H.3.) U MOJyYWBIIIEMY BIOCJTIEJICTBUY Ha3BaHHME METOJI MCUepNbIBaHUSA. B Hamm qHU momoOHbBIe 3ama4n
pelarTcs METOIaMHi HHTETPAIBHOTO HCUUCIICHUSI.

I'pexn BHecnu emie OOUH KPYMHBIA BKJIaJ B HM3YYEHHWE NPOCTPAHCTBA M IPOCTPAHCTBEHHBIX
¢uryp: oHH cozgany TpUroHOMeTpuio. Ee oCHOBBI ObUIH 3amokeHbl | Wmmapxom, KOTOpPBIM KW Ha
Ponoce u B Anekcannpuu u ymep okojo 125 r. mo H.3. Ero Tpya Obu1 nmpogomken Menenaem (ok. 98 r.
H.3.), a TIOJIHOE U BIIOJIHE aBTOPUTETHOE M3JIOKEHHE acTpoHoMuHM fai eruntsuuH Knapmmii [ITonemeit
(ymep B 168 1. H.3.), paboraBmmii B Anekcanapuu. ['maBuerii Tpya [ltonemes «bompimoe maremaTu-
YECKOE IIOCTPOCHHE acTPOHOMHW» Ooliee W3BECTEH TI0J apaOCKUM BapWaHTOM Ha3BaHHUS —
((AJII)MaFCCT))37. TpI/IFOHOMeTpI/Iﬂ 3aHUMACTCS H3YUCHUEM KOJIMYCCTBCHHBIX COOTHOIIECHHI MCKOY
CTOPOHAMH W YTJIaMU TPEYTOJIbHUKA. ['peKOB HWHTEpEeCcOBaNM TJIaBHBIM 00pa3OM TpPEYTOJBHUKH Ha
MTOBEPXHOCTH CQepbl CO CTOPOHAMH, OOpPa30BaHHBIMH JyTraMd OONBIIUX KPYroB (Tak HAa3BIBAIOTCS
KPYT'H, IJIOCKOCTh KOTOPBIX MPOXOIUT depe3 IEHTP cdepbl), MOCKONBKY UMEHHO Takue chepudeckue
TPEYrOJIbHUKNU HaXOAWJIHW IMPUMCHCHHUC IPHU U3YUCHHUU ILBI/DKCHI/II\/'I IJIAHCT W 3BE3[, NCPCMCUIABIINXCA,
KaK CUMTAIU TPEKH, M0 IyraMm OONBIIMX KpYyroB. Ho Ty ke TeopHro MOXXHO «IIEPEHECTH» M Ha CIydai
TPEYroJIbHUKOB Ha IIJIOCKOCTH. NmenHno »stot BaApHUAHT — IUIOCKasd TPUTOHOMETPpHUA — BXOAUT B
NporpaMMy COBPEMEHHOW CpefHEH IIKONbl. BBejeHHWe TPUTOHOMETPUH MOTpebOBalo BechbMma
OCHOBATEINIbHBIX MMO3HAHWH B apu(PMeTHKE U Take HEKOTOPOTO 3HAKOMCTBA C airedpoil. B nampHeiimem
(t11. V) MBI y3HaeM O TOCTMXKEHUSX TPEKOB B ATHX OOJIACTSAX MAaTEMATHKH.

JocTUrHyTBIE YyCIIEXM NPEBPATHIM MAaTEMaTHKY M3 CBOJA HEACHBIX, 3MIIMPUYECKUX, PA3PO3-
HEHHBIX (ParMEHTOB B OJECTAIIYI0, OOIINPHYIO, CUCTEMAaTHIECKYIO U TITyO0OKyI0 HayKy. Kinaccudeckue
Tpyasl EBkimuma, Amnomnonuss m Apxumena («Anbpmarect» lltonemes sBisieTcss WCKITIOYEHHEM),
MOCBSIIIIGHHBIE W3YyYEHHIO CBOMCTB IMPOCTPAHCTBA M MPOCTPAHCTBEHHBIX (UTYp, MOTYT IOKA3aThCs
BEChbMa CIEIHUATIbHBIMH M HE IO3BOJSIOT COCTaBUTh BEPHOE TMpEJCTaBIeHHE O Oolice MIMPOKON
3HAYUMOCTH U3JIaraeMoro B HHX MaTepuaia. MOoXKeT co3[aThcs BIIEUYaTIEHHE, YTO OTH YHUCTO
TEOMETPHUYECKHE COYMHEHHS HWMEIOT BeChMa KOCBEHHOE OTHOIIEHHE K PACKPBITHIO MCTUHHBIX TailH
npupoabl. Beabp Bce KiaccMUeCKHe TPYIbl TOCBSIIEHBI JIMIIb H3JIOKEHUIO (POpMaNTN30BaHHOM,
W3BICKAaHHOM, JIeMyKTUBHOW MaTEeMaTHKU. B 3TOM OTHOIIEHWH TpeYecKne MaTEeMaTHYeCKHE TEKCTHI HE
OTITUYAIOTCA OT COBPEMEHHBIX YYeOHUKOB M MOHOTpaduil 0 MaTeMaThKe. ABTOPBI TAKUX KHUT BUIST
CBOI0 TJIABHYIO 3a/ladyy B OpraHU3allid W CBS3HOM H3JIOXKECHUW TOJIYYEHHBIX MaTeMaTHUYECKUX
PE3YIBTATOB U CUHHUTAIOT U3JIMIITHHUM KaK'HI/I6O O6OCHOBLIBaTL BAXXHOCTb U3JIara€MbIX pas3/i€JIOB HAYKU U
UTHOPHUPYIOT BO3MOKHBIE IBPUCTUIECKHE COOOPAKEHUS M pa300p YaCTHBIX CIydaeB, MOIKPETUISTIONNX
HpaBZIOHOIIO6HOCTI) OOKa3bIBA€CMbIX TCOPEM, a4 TAKIKC YMAIUYMBAIOT O BO3MOXXHBIX ITPUMCHECHUAX CBOUX
KOHCTPYKHHﬁ. MpHorue HUCTOPHUKHU HAYKH, CIICHIUAIUZUPYIOHNIUECCSA HAa U3YUCHUHN rpequKoﬁ MaTEMaTuKu
KJIACCUYECKOT0 IEpPHO/a, CKIOHHBI TIO3TOMY CUHTaTh, YTO MAaTEMAaTHKH TOM S3I0XH 3aHHUMAaJHCh
MaTeMaTHKOH pajd MaTeMaTHKH, U B IOATBEPXKACHHE CBOMX CIIOB CCBHUIAIOTCS HA JBa BEJIMYANIINX
KOMITWJISITUBHBIX COYMHEHHS Kilaccuueckoro nepuojaa — «Hauama» EBknuna n «KoHnveckue cedeHus»
Anommonusi. Ho Te, KTO Tak yTBepKIaeT, UYpEe3MEpPHO CyXaroT mojie 3peHus. OrpaHnuuBaTbCs
paccmoTtpenueM Tosibko «Hauam» u «KoHMYeckux ceyeHnid» — 3TO TO ke caMmoe, YTO, HCXOAS U3 OAHOM
yub paboTsl Her0TOHA 0 paznokeHun OMHOMA, YTBEPKAATh, 9T0 HbIOTOH OBIT YMCTHIM MaTEMaTHKOM.

% sIrmom: Bo BesikoM ciryuae, ApXxuMes OBUT TECHO CBS3AH C aNeKCAHAPHICKIME YUCHBIMH; B YaCTHOCTH,
XOpOIIIO U3BECTHA €ro Jpyx0a (1 mepenucka) ¢ IpaTocheHom.

%" fIrmom: OT IPedecKoro CIoBa [EYIoT — BETHYANIIHIA; 5TO HA3BAHHE XOPOIIO XaPAKTEPH3YeT OTHOIICHHE
apaOCKuX Y4EHBIX K 3aMe4aTesIbHOMY Ipou3BeeHuto [Itonemest.
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[HonnmuHHOK 1ENbI0 IPeKOB OBLIO HMCCIECAOBAHHME MPUPOABI. DTOH HENH CIYXKHIO BCe — IayKe
TEOMETPHYECKHE WCTHHBI BBICOKO LEHWINCH JHUIIb MOCTOIBKY, IMMOCKOIBKY OHH OBUIA TIOJNIE3HBI IMPH
n3ydeHun (uzmdeckoro wmwupa. ['pekn MOHWMAIHM, YTO B CTPYKType BceneHHO#l BOIUIOMIEHBI
FeOMETPUUECKHE MPUHLUIBI, TEPBUYHBIM KOMIIOHEHTOM KOTOPBIX SIBJISIETCS MPOCTPaHCTBO. VIMEHHO
MO3TOMY HCCIIeIOBaHUE MPOCTPAHCTBA M MPOCTPAHCTBEHHBIX (UTYD SBUIIOCH CYIIECTBEHHBIM BKIIAZOM
B W3y4eHHWE NpUPOABL. ['eoMeTprus BXOAWJIAa COCTaBHOM 4YacThi0 B 0oJiee MIMPOKYID MPOrpamMmy
KOCMOJIOTHYECKUX HcclienoBanuid. Hampumep, n3ydenue cepruueckoil reoMeTpur ObLIO MPEANPHHATO,
KOTJ]a acTpOHOMHSI TpHOOpesia MaTeMaTH4YeCKWi XapakTep, YTO NMPOU30LIUIO BO BpeMmeHa llmaToHa.
I'pedeckoe cmoBo «cdepa» (map) y mudaropeiiieB WMo TOT K€ CMBICH, 4TO W (TOTr/a eme He
CYIIIECTBOBaBIee) CIOBO «acTpoHoMuss». Counnenme EBkimuma «DeHOMEHBI», MOCBSIIEHHOE
cepuieckoil TeoMeTpiH, NpeAHa3HAYATIOChH AJsl HCIIOIb30BaHUs B acTpoHOoMuUH. [lomoOHbIe (akThl U
Oornee TONMHOE 3HAHWE TOTO, KaK IMPOWCXOIMIO PAa3BUTHE MAaTEMaTHKH B TIOCIEIYIOIIHE BpEMEHa,
MO3BOJISIIOT YTBEPXKAaTh, YTO W y TPEKOB K IIOCTAaHOBKE MAaTeMAaTHYECKUX IPOOJIIEM TPUBOIUIH
€CTeCTBCHHOHAYYHBIE HCCIEJOBaHUS M UYTO MaTeMaTHKa Oblla HEOThEMIIEMOM YacThl0 HW3y4YCHUS
npupoabl. UToObl MPUHATH K TaKOMY BBIBOLY, HE HY)KHO CTPOUTH YMO3PHUTENbHBIC 3aKIIOUEHHS —
JIOCTaTOYHO BBISICHUTH, YETO MMEHHO yJAIOCh JOCTHUTHYTH I'PEKaM B MCCIEIOBAHUHU MPUPOIBI U KOMY
MPUHAIeKAT CaMble KPYITHBIE JOCTIKEHHSI.

Bennyaiimmii ycriex B 001acTu coOCTBEHHO (DPM3MYECKOW HAyKH BBINAN Ha JOJI0 aCTPOHOMHH.
[lmatoH, XOpomIO OCBEIOMIICHHBI O BIEUATIIAIONIEM YHCIE AaCTPOHOMHYECKHX HaOIIOIEHUH,
npoBefeHHbIX B JlpeBHem Erunre m BaBunoHe, HEOMHOKpPATHO TMOMYEPKHUBAN, YTO ETUNTSIHE U
BaBUJIOHSHE HE pacroJiarajii OCHOBOIIOJIAraroliei, odoOmaromeli Teopueli, KoTopas Mo3BoJdiIa Obl
OoOBSACHUTh HaOJIOMaeMble HEpEeTYJISApHbIE JBIKEHHS IUIaHeT. llomokeHne Jena  IMOMBITaNCs
«HCTIPaBUTHY» HEKOT/Ia YUHBIIHICS B AkaneMun EBIOKC, b YMCTO reoMeTpruecKkas padboTa BKITIOUCHA
B V u XIII knurn «Hauvan» EBxinpa. [lonyuenHoe EBIOKCOM pelIeHHE COCTAaBUIIO NIEPBYIO B HCTOPUU
HAyKH B pa3yMHBIX Ipe/iesiax 3aBepUICHHYI0 aCTPOHOMHUYECKYIO TEOPHIO.

Mbl HEe cTaHeM TOAPOOHO OMHUCHIBATH TEOPHIO
EBnokca. CkaxxeM JHilb, 4TO 3TO OblIa Cyry0o mMarema-
THUYECKasi TEOpUsl, paccCMaTpUBABILAs JABHKCHUST B3aUMO-
neictByronmx cdep. 3a uCKIOUeHHEM CQepbl HEMo-
JIBUKHBIX 3Be3, Bce cdepbl B Teopur EBmokca ObuM He
MaTepHaJbHBIMU TeJIAMH, & MATEMaTHUYECKUMH KOHCTPYK-
nusMU. EBIIOKC Jake HE TBITANCS yCTAaHOBHTH, KaKHe
CWJIBI BBIHYKJAIOT Cepbl BpaIIaThCs TaK, Kak OHH, IO
€ro yTBEpKJIeHHIO, Bpamainuck. Teopus EBgokca Becbma
COBpEMEHHa HaM M0 AyXy, HOO M B HACTOSIIECE BpPEMs
HEeNbI0 HAYKHW 3a4acTyl0 CUHATAETCS MaTeMaTHYeCKOe
ommcaHue, a He (¢uznyeckoe oObscHeHHe. Teopus
EBnoxca Obuta mpeB3oiiieHa Teopuei, co3ganue KOTopoit
MIPUHATO TPUITUCHIBATH TPEM BEIHUYANIINM acTpOHOMaM-
TeopeTukam: AmnoiuioHuto, ['mnmapxy u Iltonemero. Ota
Teopus Bouuia B «Anbmarect» [ITomemes.

Huxkakue Tpynsl AMNOJJIOHHS TIO acCTPOHOMHH JIO
Hamiero BpemMeHn He jonum. OJHAKO pa3UYHbIE
rpeueckue aBTOphl, B ToM uuncie llromemeit (B XII kHmMre «Ajbpmarecrta»), CCBHUIAIOTCA Ha €ro
pe3ynbTaThl. Kak acTpoHOM, ATOJTOHHIA TTOTB30BAJICS TAKOW M3BECTHOCTHIO, YTO MOYYHII MPO3BUIIIE €
(3TICUITOH), TIOCKOJIBKY OH MHOIO 3aHuMaics aBwkeHueM JIyHel, a JlyHy rpedeckue acTpOHOMBI
o0o3nayanu OykBo# €. Jlo Hac AONLIO JIMIIB OJHO HEOOJBIIOE ACTPOHOMUYECKOE COUnHeHue [ unmapxa,
HO B «AnpMmarecte» [ITonemest Mbl HAXOTUM CCHUIKH Ha | Mmmapxa v BOCXBAJICHHS B €T0 ajpec.

OcHOBHas cxema TOro, 4TO Telepb MPHUHATO HA3bIBaTh ONTOJIEMEEBOM CHCTEMON MHpa, BOILIA B
IPeYecKyr0 acTPOHOMHIO B Iepuoj Mexay padoramu EBnokca m Amosutonusi. CoryiacHO 3TOH cxeme,
TuTaHeTa P IBUXKETCSI ¢ TIOCTOSTHHOM CKOPOCTBIO TI0 OKPYKHOCTH C IIEHTPOM S, B TO BpEeMsI Kak IICHTp S B
CBOIO OYepeab IBMKETCS IO OKPYKHOCTH, IIEHTP KOTOpOH coBmamaeT ¢ 3emiueit £ (puc. 1.5).
OKpy>XHOCTB, 0 KOTOPOW JABHXKETCS TOUYKa S, HA3BIBACTCS OeghepeHmom; OKPYKHOCTb, KOTOPYIO
onuchIBaeT mianera P, — snuyuxnom. Touka S ans HEKOTOPHIX TuiaHeT cosmanaer ¢ CojHIEM, a B
OCTAJIBHBIX CITy4YasX 3TO MPOCTO MaTeMaTHuYecKas Touka. HampaBieHus, B KOTOPBIX IBUKYTCS TOYKU P
M S, MOTYT KaK COBIIa/IaTh, TaK M OBITH MPOTHBOMNONOKHBIMU. Hanpumep, B cnydae Comnnua u JlyHbl
TOYKM S U P ABWXKYTCSI MO OKPYXHOCTSIM B MPOTHBOIOJIOXKHBIE CTOPOHBI. s omucaHusi IBUKEHUH

Puc. 1.5. Dnunukn v gedepeHr
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HEKOTOPBIX TwiaHeT [IToneMell HECKOMBKO BUIAOWM3MEHW OMUCAHHYI cxemy. lloaxomsmum oOpa3om
BbIOMpas paguychl SMHNHKIA WU JedepeHTa, CKOPOCTH [BIKCHHS Tella IO JIULUKIY B CKOPOCTH
IBYDKCHHS SIUIMKNIA 10 nedepenty, ['ummapx u IlTonemeir cMOrim MONyYWTh ONMMCAHUS JIBHKEHHUH
HEOECHBIX TEJ, XOPOIIO COTJACYIONIMECS C pe3yJIbTaTaMH acCTPOHOMUYECKHX HaOMIOACHUH TOTO
Bpemern. Co BpeMmeH [ 'mmmapxa JyHHOE 3aTMEHHE MOXKHO OBUIO OBl IMpencKa3aTb C TOYHOCTHIO 0
OTHOTO—JIBYX YacoOB, XOTS COJHEYHbIE 3aTMEHHS YAaBajoCh NpEeACKa3blBaTh MeHee TO4YHO. Takwe
MPEJICKa3aHUsl CTAH BO3MOXHBIMHU, MOTOMY uTO [ITONEMel MPUMEHMI TPUTOHOMETPHIO, pa3padoTaH-
HYIO UM, TI0 €r0 COOCTBEHHOMY MPU3HAHUIO, JIJIsl aCTPOHOMHHU.

Kax n EBmoxc, IlTomemeli oTueTnuBO co3HaBaI (M 3TO HEOOXOAMMO 0CO0O0 OTMETHUTH, UMEs B
BUJIy HAIly TJIaBHYIO TEMY — IIOMCK MCTHH), YTO €T0 TEOPHUs MPEACTABIIAECT COOOH He Ooee ueM yao0Hoe
MaTEeMaTHYECKOE OIMCaHMe, COTJacyloleecs ¢ HaOMIOACHUAMHU, U HE 00S3aTENIbHO JOJDKHA OTPaXKaTh
VCTUHHBIM MEXaHU3M JBIKEHMs IUiaHeT. IIpu omucanuu ABMKEHUH HEKOTOpPbIX IuiaHeT IlTonemero
MPUXOIMIOCH PACCMATPHUBATh HECKOIBKO aJbTePHATHBHBIX CXEM, M OH OTAAaBall MPENNOYTeHHE TOMH,
KoTopasi Obuia mpome ¢ Touku 3peHuss maremaruku. B XIII kuure «Anwsmarecta» Iltonemeit
YTBEPXkIaeT, YTO ACTPOHOMHUS JIOJDKHA CTPEMHUTHCH K BO3MOXKHO OoJiee MPOCTONW MaTeMaTHYECKOM
Monenn. Ho XpucTwmaHCKHi MHp TPUHSIT MaTeMaThdecKylo Monenb lltomemes 3a abCONIOTHYIO
uctuny.

Teopus I[ITonemes mana mepBoe MOTHOE, B pa3yMHBIX Mpefeiax, HOATBEPKICHUE TTOCTOSHCTBA U
HEU3MEHHOCTH TPUPOBI U ObLTa BOCIPUHATA KaK OKOHYATEIFHOE pellleHue mocTaBieHHon [ImaTtoHoM
MpoOJIeMbl OOBSICHEHUSI BUIMMBIX JBIDKEHUI HeOecHBIX Tenl. Hukakod Opyroil m3 IMONyYeHHBIX B
TPEYECKYIO0 3IOXY PE3yJbTAaTOB HE MOXKET CONEPHHYATH ¢ «AJIbMareCTOM» IO IIyOWHE BIMSHHS Ha
TIpeIcTaBIeHus1 0 BceneHHo, 1 HU OTHO COUMHEHHe, 3a UcKioueHneM «Haugam» EBknmma, He oOpemno
CTOJH 0ECIPEKOCIIOBHOTO aBTOPUTETA.

Pasymeercs, B HamieM KpaTKOM O4YEpKE T'PEUYECKON acTpOHOMUM HE Ha3BaHBI MHOTHE IPYTrHe
JIOCTHXKCHHUST AHTHYHBIX aCTPOHOMOB W HE JaHO TIOJHOTO IIPEACTaBICHHMS O TIyOMHE W pa3Maxe
CBEpIIIEHUI TeX, KOro MBI 37IeCh YINOMSHYIU. ['pedeckas acCTPOHOMHS IOCTHIJIA BBICOKOTO YPOBHS
Pa3BUTHS U HAIJBIIHOCTH W BeChMa HIMPOKO NMpUMEHsIa MaTeMaTuky. Kpome TOro, mouTd KasKIbIi
IpPEUECKHii MaTeMaTWK, B TOM 4YHCJIE M TaKue MacTepa, Kak EBkmuag u Apxumen, 3aHUMAICS
aCTPOHOMHUEH.

[NocTmxenne QU3NIECKUX UCTHH HE 3aKOHUYMIIOCh Ha T€OMETPHH MPOCTPAHCTBA U aCTPOHOMUMU.
I'pexn 3amoXmiy TakkKe OCHOBBI MEXaHWKH. MeXaHWKa W3y4aeT JBIKCHHE Tel, KOTOPBhIE MOXKHO
paccMaTpuBaTh KaKk MaTe€pHalbHbIE TOYKH, [BWKCHHE MPOTSHKEHHBIX TN W CHIIBI, BBI3BIBAIOIINE ATH
nBwkenns. B ceoeit «®mmke» ([6]%, 1.3, c. 59-262) ApucroTenp CBel BOEAMHO BCE BBICUINE
JIOCTHXKECHHS Tpeueckoi mexanuku. Kak u Bcsa apucroreneBa (u3MKa, €ro MEXaHHKA OMHMpacTCs Ha
paloHaNbHBIE CAMOOYEBUHBIC IMPHUHIIMIIBI, COIJIACYIONIHECS C HAOMIOACHUSIMU. XOTS 3Ta TEOPHS
COXpaHWJIa BJIMSHHE Ha TPOTSHKEHWH TIIOYTH JIBYX THICSYETIETHH, MBI HE OCTaHABIIMBAaeMCS Ha ee
W3TIOKEHUH, TaK KaKk OHa OblIa TMOJHOCTHIO BBITECHEHa MexaHnkod Hpiorona. CyliecTBEeHHBIMU
JIOTIOJTHEHUSAMU K apUCTOTEJICBON TEOPUU JBIKEHHUS cTaiu padoThl ApXHMeEa IO OIPEICICHUI0
IEHTPOB TSHKECTH Tell W €ro Teopwsl peuara. Bo Bceil 3Toil nmesTenbHOCTH JUisi HAaC HaubOoee
CYIIECTBEHHA BeNyllas pOJb MAaTeMAaTHKH, TEM CaMbIM TIOJYYIJIO TIOATBEPXKACHUE BceoOIee
yOeXKJCHHEe B TOM, YTO B TIIOCTHDKCHHUM 3aKOHOB IPUPOJBI IEPBOCTCICHHOE 3HAUECHUE HMEET
MaTeMaTHrKa.

He mMenpmmii nHTEpEC, 4YeM acTPOHOMHUS W MEXaHWKa, BbI3Baja onThKa. OCHOBBI 3TOW HayKH
TaKKe ObUIH 3aj10KeHbI Tpekamu. [loutn Bee rpeueckue Gpunocodbl, HAYMHAS ¢ TU(aropenies, CTPOUIH
YMO3pHUTEIbHBIE 3aKIFOUCHUS O TIPUPOJIE CBETA, 3pEHUS M IBETAa, HO HAC WHTEPECYIOT MAaTEMaTHICCKUE
JOCTIKEHHA B 3Tol oOmactu. [lepBbiM ObIIO anpuopHoe yTBep:kIeHHe Omienokna (okono 490 r. no
H.3.) U3 ArpureHra — ropoja Ha octpoBe CHUIIIIIUS — O TOM, YTO CBET PACIPOCTPAHACTCS C KOHEUHOU
CKOPOCTBIO. XPOHOJIOTHYECKH MEPBHIMUA CHCTEMATHIECKUMU UCCIICTOBAHMSIMHI CBETA, COXPAHUBIITHMICS
JI0 HaIIero BpeMEHH, cTainu counHeHus EBknuaa «Onrtuka» u ((KaTOHTpI/IKa))4O. B «Ontuxe» EBkiupg
paccMmarpuBaeT IpoOJIeMbl 3pEHUSI U UCIIONB30BAHUS 3PCHUS IS OTPEACTICHHS Pa3MEPOB Pa3IMIHBIX
npeaMmeToB, B «KaronTpuke» (Teopuu 3epkai) Moka3zaHO, KaK BEAYT CeOs JIyIH CBETa MPH OTPAKCHUH

%8 B.9.: «XpucTHAHCKHIT MEDY» CHAYaa MIOJTHOCTHIO OTBEPT yueHHe IIToeMest BMECTe CO BCEH «3bIdecKoil
HAayKOW», a MOTOM — 4epe3 ImpuMepHo 11 cToieTwii — NPUHST M KaHOHM3UPOBAJ €e TaK, 4To elle 4yepe3 S5—6
CTOJIETHI HOBOH HayKe MPHILIOCH C 3TUM KaHOHOM O0pOTHCS.

% Apucrotens. CounHeHus B 4-X ToMax. — M.: Meicib, 1976 (1.1), 1981 (1. 3).

* BosmoxHo, uTo BapuanT «KaTONTPHKM», KOTOPHIM Mbl PACIONAraeM CErofHsi, B JCHCTBHTEIHHOCTH
Ipe/ICTaBIsIeT cO00H KOMIMIISIIMIO pabOT HECKOJIBKHUX aBTOPOB, B TOM uucie U EBkinaa.
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OT IUTOCKUX, BBHITYKJIBIX ¥ BOTHYTBIX 3€PKaJ M KaK XOJ JIydel CKa3bIBaeTCs Ha TOM, 4TO MbI BuauM. Kak
u «Ontuka», «Karontpruka» HauyuHAETCS C ONPENENICHUH, KOTOpbIe B JEHCTBUTEIBHOCTH SIBISEOTCS
nmoctynatamu. Teopema | (akcmoma B COBpeMEHHBIX Y4eOHWKax W MOHOTrpadusax), HUrparomas
OCHOBOIIOJIATAIONIYI0 POJIb B TEOMETPUYECKON ONTHKE HM3BECTHA Kak 3aKoH oTpaxkenus. OnHa
YTBEPXKIAET, YTO YroJ o 00pa3yeMblii ¢ TOBEPXHOCTBIO 3epKalia Iy4oM CBeTa, MaJIalolIuM Ha 3epKalio
U3 TOYKW P, paBeH yriy, oOpa3yeMOMy C TOBEPXHOCTHIO 3€pKalla OTpaKeHHBIM IydoM (puc. 1.6).
EBknua Takke yCTaHOBWII 3aKOH MaJICHUS JUTS JTyda, TaIal0IIEro Ha BHIMYKIOE U BOTHYTOE 3e€pKaia: B
TOYKe KacaHus EBKIua 3aMeHMNI 3epKallo KacaTelIbHOW IUIocKocThio R (puc 1.7) «Onrtuka» wu
«Karontpruka» — COUMHEHUsI MaTeMAaTUIEeCKUE HE TONBKO TI0 COACPIKaHHIO, HO W MO CBOCH CTPYKTYpe.
OcHOBHOE MeCTO B HHX, Kak W B «Hauamax» EBKkimma, oTBOOUTCS ONpEACICHUSM, aKCHOMaM W
TeopeMam.

3epkano
Vi /?
R

Puc. 1.6. OTpaxkeHue OT IIIOCKOro 3epKana Puc. 1.7. OTpaskeHue OT BBITYKJIOTO 3€pKaia

Maremaruk u unxenep ['epon (I B.) BeIBen U3 3aKoHa OTpakeHUs BaxxHoe cienacteue. Eciu P u Q
Ha puc. 1.6 — 1ro0bIe 1B TOYKH, PACMOIOKEHHBIE IO OJHY CTOPOHY OT mpsiMoit ST, To U3 Bcex MyTei,
Benymmx u3 Touku P k mpsimoit ST, a 3arem k Touke Q, KpaT4alImii COOTBETCTBYET TaKOMY
MOJIOKEHUIO TOUKU R, mpu KoTopoM oTpe3ku mpsMbix PR u QR o6pasyroT ¢ npsamoii ST paBHBIE yritbl.
CrnenmoBartenbHO, Tyd CBETa, HAYIIMN U3 TOYKH P K 3epkaiy u 3areM K Touke Q, pacmpocTpaHsercs 1o
KparyaiimeMy nyTu. OTCroza SICHO, YTO MPHPOJAa BECbMa «CBeIylla» B T€OMETPHUH U HCIIOJB3YET €€ C
HauOonbmeil nmonb3oi. Teopema, KOTOPYI0O MBI TOJBKO YTO BOCIPOM3BENH, 3aUMCTBOBaHA HaMHU U3
«Karontpuku» ['epoHa, rie paccCMOTPEHO TaKKe OTPaKEHHE JIyda CBETa OT BOTHYTHIX M BBITYKIJIBIX
3epKaJl, a TAK)Ke OT KOMOWHAIMHI 3epKall.

OO0 oTpaxeHHH CBETa OT 3€pPKaJl Pa3InYHOU
¢dbopMbl OBLTO HAMHCAaHO BEIMKOE MHOXECTBO
pabor. Cpenu HbIHE O€3BO3BPATHO YTEPSIHHBIX
counHenni — «Karontpuka» Apxumena, «O 3axu-
raTenpHOM 3epkanie» AnosutoHus (oxoso 190 r. o
H.3.) 1 «O 3axuraTenbHBIX 3epkaiax» Jlnokieca
(oxomo 190 r. mo H.3.). 3axkuraTeNbHBIE 3epKaia
OBUIH BOTHYTHIMH U UMenH (opMy CHEpHIECKOTOo
cerMeHTa napaboyionja BpalieHus (TOBEPXHOCTH,
Puc. 1.8. OtpaxkeHnue ot mapaboIuIecKoro 00pa30oBaHHOI BpalleHHEM MNapabobl BOKPYT ee
3epKana. OCH) U DIUTMIICOMI0B BpalleHHUs. ATOJTIOHUIO OBIJIO

M3BECTHO, a B KHuUTe JlWoKjeca cojepkanoch
JIOKa3aTeNIbCTBO, YTO MapaboIruecKoe 3epKajo, OTpaxkasi CBeT OT HCTOYHHKA CBETa, IIOMEIIEHHOTO B €ro
¢dokyce, coOmpaeT Ty4d B Iy4YOK, MapajulelbHBIA ocu 3epkana (puc. 1.8). HaoGopor, eciau mydox
NajaloIKX JIydeil HapaBUTh MapauIeIbHO OCH NMapaboIMYecKoro 3epKaja, TO MOCie OTPAKEHUS JIydn
cobepyrcs B hokyce. CoOpaHHbIe B (DOKYCE CONHEYHBIC JTY4H BBI3BIBAIOT PE3KHI Pa30rpeB U CIIOCOOHBI
3a)Keub MOMEIIECHHBIN B JOKyce TOpIOYNii MaTepuall, OTKyJa U Ha3BaHUE — 3aXKUraTeibHoe 3epKaio. [1o
npeaaHnio, ApXUMe, BOCIIONb30BaBIINCh STUM CBOMCTBOM 3a)KUTaTENbHBIX 3€pKajl, CKOHLICHTPUPOBAI
COJIHEYHBIC JIyYd Ha PUMCKHX CyJiaX, OJIOKMPOBABIIMX C MOPS €ro poaHoi ropoa Cupaxysbl, ¥ MOJPKEr
HETPUATENbCKUN (PIIOT. ATIONIIOHUIO OBUTA M3BECTHBI OTPaKATENbHBIE CBOWCTBA U JPYTUX KOHUYECKUX
ceueHuid. OH 3HaJI, HAIPUMED, YTO BCE JIy4YH, BBIXOISIINE U3 OJHOTO (HOKyca SJUIMITUIECKOTO 3epKaa,
mocjie OTpakeHUs: coduparorcss B apyrom dokyce. B kuure Il «Konudeckux cedeHuil» mpHUBEaCHBI
COOTBETCTBYIOIINE T€OMETPUIECKUE CBOMCTBA AJLTUIICA M THIIEPOOJIBI.




VEcordia, m3Biaeyenne R-KLINE1 32 Moppuc Kaaiin. «Martematuka |

['pexu 3amoKuiM OCHOBBI MHOTHX JIpyruX Hayk. OcoOEHHO BEJIMKa MX POJb KaK OCHOBOIIOJIOXK-
HUKOB Teorpaduu M ruapocTatukd. DpatocdheH u3 Kupenwr (okono 284—192 rr. go H.3.), OIWH W3
HanOoJilee 0Opa30BAHHBIX JIIOACH AHTUYHOCTH, TUPEKTOP AJICKCAHIPHHCKON OMOIMOTEKH, BBIYHCIIHI
paccTosHUS MEXIy MHOTUMH HAceJIeHHBIMU IYHKTaM{ Ha TO# yacTh 3eMiin, KOTopasi Obliia W3BECTHA
JIPeBHUM TpekaM. EMy Taxke MpUHAIJISKUT IMHUPOKO U3BECTHOE HBIHE BBIUMCIICHUE IITUHBI OKPY>KHOCTH
3emmn.* B cBoeii «I'eorpadum» DpaTocdeH OMUMO OMUCAHMH HCMONBb3YEeMBIX HM MATEMAaTHUECKHX
METO/0B OOBSCHUI IPHYNHBI N3MEHEHUH, TPOUCXOASIINX Ha TIOBEPXHOCTU 3EMIIH.

CambIM OOIIMPHBIM COYMHEHHEM M0 reorpaduu Obua «eorpadus» IITonemest B BOCbMH KHUTAX.
B neit [Itonemeii He TOTBKO TOTOTHII U PACHIHPWI TPYA DpartocdeHa, HO U ONPEIeTHI TIOJI0KEHIE Ha
MTOBEPXHOCTH 3€MIIM BOCBMH THICSY MECT, YKa3aB T€ Cambleé MX IIAPOTHI U JOJNTOTHI, KOTOPHIMH MBI
nosb3yemcs U monbiHe.” TIToneMell M3M0KUI TAKKE METOIBI COCTABICHHS KApT, IPUMEHACMbIC U B
COBpEeMEHHOU KapTorpadun, B YaCTHOCTH METOJ cTepeorpadudeckor mpoeknun. Bo Bcex Tpymax mo
reorpadu OCHOBHYIO POJib UTpania ceprdeckas reoMeTpus, KOTOPYIO Tpeku mpuMeHsuia ¢ IV B. 1o
H.3.

I'mapocTtaTtuka 3aHUMaeTca U3y4eHHEM JIaBIEHMsI, OKa3bIBAEMOT0 JKHUKOCTHIO Ha TIOrPYKEHHOE B
Hee TeJo. 3JeCh OCHOBOIOJNATAIONIMM TPYIOM II0 TpaBy cUMTaeTcsl counHeHme Apxumena «O
TUTaBaroIIKX Tenax». Kak W Bce ocTanbHbIE COUYMHEHMS, O KOTOPBIX MBI YIHOMHHAJIHW, OHO YHCTO
MaTeMaTH4YecKoe Kak Mo CBOEMY IOAXOJY, TaK H IO CIOco0y MOyueHHs pe3yibTaToB. B wacTHOCTH,
WMEHHO B 3TOM COYMHEHHH C(HOPMYITUPOBAH 3HAMEHHUTHIN MTPUHIINT, U3BECTHBIM HBIHE T10]] Ha3BaHHEM
3aKOHa ApXHMena, KOTOPBIH TJIACHT, YTO Ha TMOTPYKEHHOE B JKHIKOCTh TEJIO JIEUCTBYET
BBITAIIKMBAIONIAs CUJIa, paBHAs BECY BBITECHEHHOW TEJOM JKUAKOCTH. TakuM 00pa3oM, MbI 0OS3aHBI
Apxumeny OOBSCHEHHEM TOT0, KaKUM O00pa30oM YeIOBEK MOXET OCTaThCs Ha IUIaBY B MHUpPE CHII,
CTPEMSAIINXCS YTOIHUTH €T0.

XoTs B aJeKCaHAPUMCKUN Mepuoi AEAYKTHUBHBIM TMOAXOJ K MAaTEMaTHUKE U MaT€MaTHYECKOMY
M3JI0’KEHUIO 3aKOHOB MPHUPOJIbI UTPAET TJIaBEHCTBYIOUIYIO POJIb, CIEAYET OTMETUTh, YTO B OTIUYHE OT
CBOMX IPENIIECTBEHHUKOB KJIACCHYECKOTO TIEPHO/Ia AIEKCAHAPUHIIBI HE OTKA3bIBAIUCH OT SKCIIEPHMEH-
TOB W HaOmioneHuil. Tak, anekcaHapUHLbI MCHOIB30BATU PE3YJIbTaThl BHICOKOTOYHBIX ACTPOHOMHUU-
YeCKUX HaONIOJICHUH, KOTOpbIE B TEYEHHE JIBYX THICSYENETUH MPOW3BOIMIN BaBWIOHsHE. [ mmmapx
COCTaBMJI Karajor 3Be3l, HaOmoJaBmUXCs B ero BpeMsa. Cpeau H300peTeHU ajeKCaHIPHHIICB
(cmenmaHHBIX TIIABHBIM 00pa3oM ApXHMEIOM, a TaKkKe MaTeMaTHKOM M HHXEHepoM [ epoHOM) MbI
HaXOJIUM COJTHEUHBIE Yachl, aCTPOJISIONH U YCTPONCTBA JJISl HCIIOJIH30BAHUS SHEPTUU 11apa U BOJBI.

Oco0yr0 HM3BECTHOCTh MpHOOpen ANEKCAaHOPUHCKUM My3eH, OCHOBAaHHBIM HETOCPEACTBEHHBIM
npeeMHUKoM Anekcannpa MakenoHckoro B Erunrte — Iltomemeem Cotepom. Mysel cranm poJHBIM
JIOMOM YYeHBIX; ero OuoOjuoTeka HacuuThiBasia okojo 400 Teic. TOMOB. [ToCKOIBKY €€ XpaHWJIHUILA HE
MOTJIM BMECTHUTH BCe pyKomucH, emie 300 Teic. ToMOB ObUTH pa3MerieHbl B xpame Cepannca. YUeHble He
TOJIKO 3aHUMAIINCh HAYKOH, HO ¥ TIPOBOIVIIH 3aHATHUS C YICHUKAMU.

CBoMMHU MaTeMaTH4YeCKHUMU TPYAaMd W MHOTOYHCICHHBIMH HCCIIEHOBAaHUSMH TPEKH CYIIECT-
BEHHO TMOJAKpPENWIN Te3UC O TOM, 4YTo BceneHHas 3mKIeTcss Ha MaTeMaTHYeCKUX MPHHIIMIAX.
MaremaTtrka BHYTpEHHE IPHUCYIIAa MPHUPOJIE, SBISETCS HCTUHOW O CTPYKType NPUPOIBI, HIH, €CIH
BOCTIOJNIB30BAThCA BBIpaKeHHeM [lmaToHa, peamhbHOCTHIO O (U3MYECKOM MHpE. 3aKOH M TOPSIOK
CyLIECTBYET B TpHUPOJE, M MaTeMaTHKa — KIIOY K TOHMMAaHHUIO 3TOro mnopsaka. bomee Toro,
YeNoBEYECKHI pa3yM cIocOOEH MPOHUKHYTh B COKPOBEHHBIM IUIAH MPUPOILI U OTKPHITH MaTeMaTH-
YECKYIO CTPYKTYpY Bcenennoil.

Tom4koM K CO3J@HUIO KOHUENIMH JIOTHYECKOTO, MAaTeMaTHYeCKOro IOAXO0Ja K ITO3HAHHUIO
MIPUPOBI MTOCITYX WU, To-BuauMoMy, «Hauana» EBknuna. XoTs counHenne EBkina mpeaHasHaqaioch
Ul U3y4eHUs (PU3MYECKOrO MPOCTPaHCTBA, CTPYKTypa CaMOr0 COYMHEHHS, €ro HeoObyaiHoe
OCTPOYMHE U ICHOCTb U3JIOKEHUS] CTUMYJINPOBAIN aKCHOMAaTHUUECKO-IEAYKTUBHBIA [TOIX0/] HE TOJIBKO K
OCTaJIbHBIM OOJIACTSM MaTeMaTHKH, HapUMep K TEOPHH YHCEN, HO M KO BCEM €CTECTBEHHBIM HayKaM.

1 B.2.: JIuuHO MeHs1 GONBIIE BCErO nopaxxaeT TOYHOCTD storo Beramcnenus (252°000 craguii win
39°690 kM mpoTtuB AevictBuTenbHONM MuHB 40°007 kM; ommoOka 0,8%). OnHako motrom B CpenHue Beka pacdyer
Opatocena ObUT OCMOPEH, U CUYUTAIOCH, YTO OKPYKHOCTh 3eMiH B 1,5 pa3a MeHblie. IMEHHO 3TO TO3BOJISIO
Xpucrodopy Komym0Oy HamesThCs 1ETKO AOCTUTHYTh VIHIUY, MIIBIBS B 3amagHOM HampasieHud. Ecam 651 Komym6
B CBOMX pacueTax OCHOBBIBAJICS HA pe3yJbTaT DpaTocheHa, TO OH HUKOTAA HE MPEANPHHSI OBl SKCIETUINIO Ha
3aman yepe3 OkeaH.

2 B.3.: To ecrs, MOJIb3yeMCsl IPUHIUIIOM, HO 4YHCIa AONTOTHI-TO Apyrue: He oT I'punBuua xe [lTonemen
cunTtain rpaxycsl. (IllupoTa, KOHEUHO, BCEraa CYMTANIACH OT KBATOPA).
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Yepes «Hauana» EBkanga MoHATHE JTOTUYECKOH CTPYKTYPHI BCEro (PU3MUECKOTO 3HAHUS, OCHOBAHHOTO
Ha MaTeMaTHKe, CTal0 JOCTOSHUEM HHTEIIEKTYaIbHOIO MUPA.

Tem cambIM I'pEKH YCTAHOBWIIM COI03 MATEMAaTHKU U U3y4YEHUs SIBJICHUN NIPUPOJBI, KOTOPBIM cTal
¢byHaaMeHTOM Bcell coBpeMEeHHOW Hayku. Bmuote a0 koHma XIX B. MOMCK MaTeMaTHYECKHX
NPUHIMIIOB, JISKAIIUX B OCHOBE NPHUPOJBI, ObUT MOMCKOM HCTHHBI. [ yOokoe yOexneHne B TOM, 4YTO
MaTeMaTHYECKHE 3aKOHBI OTKPBIBAIOT UCTHHBI O IIPUPOAE, IIPUBJIEKATIO K MAaTEMAaTHKE CaMbIX ITyOOKHX
Y BO3BBILIECHHBIX MBICIUTEIIEH.
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1. Pacusem mamemamuyeckux ucmum

I'maBHOM 1IeNBI0 BCEX WCCIICAOBAHHUI BHEIIHETO

MUpa JOJDKHO OBITH OTKPBITUE PAIMOHAIBLHOTO MOPSIKA U

TapMOHHUH, KOTOPBIC OOr HUCIOCIAT MUPY U OTKPBUT HaM
Ha SI3BIKC MAaTEMATHKH.

Hoeanun Kennep

Co3maHHasl IpeKkaMH BelWKas LMBUIM3ALIUS
pacnajiach IO HECKOJbKUM mpuunHaMm. IlepBoit
NPUYMHON ee 3aKaTa ObUIO TOCTEIIEHHOE 3aBOCBaHUE
pumisHamu 'penuu, Erunra u bmmkaero Bocroka.
PacmipocTpanss cBoe BIAABIYECTBO, PUMIIIHE HE
CTaBWJIM LIEJBIO PACIpPOCTPaHEHHE CBOEH KYJIbTYpPHI.
3aBoeBaHHbIC TEPPUTOPUH PUMIISTHE OBICTPO MpEBpa-
agd B KOJIOHWH, W3 KOTOPBIX TpabekoM M To0o-
paMu BBIKAYMBAJIH KOJIOCCAIbHBIE OOTaTCTBA.

Jpyroil ynmap s3bI4ECKON KyJIbType TI'PEKOB
HAHECIIO BO3HUKHOBEHHE XpUCTHaHCTBa. Co3marenu
HOBOW pEJNMIUM BKIIOYMIIM B HEE MHOXECTBO Ipe-
YeCKHX U BOCTOYHBIX MH(OB M 0OBIYaECB C OYCBHI-
HBIM HaMEpeHHEM CHeNaTh XPHCTHAHCTBO Ooiee
JOCTYIHBIM JAJII HOBOOOpAILICHHBIX, HO B TO €
BpeMsl 3aHSUIM HETPUMHUPUMYIO MO3UILHUIO M0 OTHO-
HIEHUIO K S3BIYECKOW HayKe U Jla)ke OCMEHBAIH
MaTEMaTHKy, aCTPOHOMHIO H €CTECTBCHHBIC HAYKH.
HecmoTps Ha xKecToKuE MpecienoBaHus CO CTOPOHBI
PUMIISIH, XpUCTHAHCTBO MPOIOJDKAIIO PACIIPOCTPAHATHCS M JOCTHUIJIO TAKOTO MOTYIIIECTBA, YTO PUMCKHIA
umnepatop Koncrantun Benukuit Mwunanckum sauktoM 313 1. OpOBO3Iacui  XpUCTUAHCTBO
odunmansHOl penuruei Pumckoit nmmnepun. Heckombko mo3anee deonocwii (mpasuBmmii B 379-392
IT.) 3ANPETHT A3BIYECKUE PETHIHN U B 392 I, IPUKA3a)T Pa3pyIIuTh S3bYECKHE Xpambl.

ThICAYM TPEYECKUX KHUT ObLTH COXOKEHBI. B 47 T. 10 H.3. pUMJISHE MOJI0XKIJIM ETUIIETCKUE CYIa,
CTOsIBIIME B AJIEKCAaHIPHUICKON raBaHu. B orhe moskapa, OXBaTHBILETO ropoj, HMOrubiia 3HaMEHUTas
Anekcanapuiickas OuOJiMoTeka — IICHHEMWIIee coOpaHHMe IPEeBHUX pykomuceil. B ToT rom, korma
®eonocuil 3ampeTHIT S3bIUECKUE PENIUTHH, XpUCTHaHe paspymmiau xpaMm Ceparuca B AJEKCaHIpHH —
XPpaHWIHILE YHUKAIBHOTO COOpaHMs yLEIEeBUINX IPEUECKUX pyKonrceld. MHOrre COYMHEHUS TPEYEeCKUX
aBTOPOB, HAlMCaHHBIE HA IeprameHTe, ObUIM CTEPTbl XPHUCTHAHAMH, KOTOPBIE HCIIOIB30BAIM 3TOT
MepraMeHT JJIsl 3aITUCH COOCTBEHHBIX TEKCTOB PEIIMTHO3HOTO CO/ICPIKAHHSI.

Ilocnenyromas nctopuss PUMCKON HMMIEpHUM TakKe HMEET HEMOCPEICTBEHHOE OTHOLIEHHE K
uHTepecyomeil Hac teme. Mmmnepatop Peomocuii pazaenusl HEOOBATHYIO MMIIEPUIO MEXAY IBYMS
CBOMMH CHIHOBBSIMH — ['OoHOpmeMm, kotopomy otonuia Wramms n 3amamnas EBpoma, m Apkamuem,
MTOJIYYHMBIIMM B HacieacTso ['peruto, Erunet n bamxamit Boctok. 3amannas gacte PuMckoil ummepuu
Obuta 3aBoeBaHa B V B. rOTaMU, U €€ AajbHEHIIAs UCTOPHS OTHOCHTCS YK€ K UCTOPUH CPEIHEBEKOBON
EBponsl. Bocrounas yacte PuMckol uMmIepuM coxpaHuia HE3aBUCUMOCTb. B coctaB BocTouHoit
Pumckoit mmmnepun, U3BECTHOW TaK)Ke MOJ] Ha3BaHWEM BU3aHTHICKOW MMITIEpWH, BXOIUIN COOCTBEHHO
I'peis u Erumer, 4ro B KakoW-TO Mepe CHOCOOCTBOBAJIO COXPAHEHUIO T'PEYECKOM KYNbTYpBl H
COUMHEHUM IPEYECKUX YUECHBIX.

3aBoeBanne Ermnra (640 r.) CTOpOHHHMKAMH HaOHMpaBIIETr0 CHIIy HCiIamMa HAHECIO TpedecKon
KyJIBTYpe ylap, OT KOTOPOIO OHAa Y€ He CMOIJIa omnpaBHThCS. Bce paHee yueneBlIne KHUTH ObUIH
YHUYTOXKEHBI; KaK TOBOPUT Ipefanue, xanugp Omap npoBo3riacui: «JIn0o B 3THX KHUTaxX HAMKMCAHO TO,
4yTo ecTb B KopaHe, u Torja Ham He3aueM HMX YWTATh, JIMOO OHHM YTBEPXKAAIOT TO, YTO MPOTUBOPECUUT

* sIrjpom: B 529 r. BH3aHTHHACKHMIA nmneparop FOcTuHuan npukasan 3aKpbITh, KaK s3bI9€CKYI0, IUIATOHOB-
CKyr0 AKaJeMHIO, CYIIeCTBOBABIIYIO 0kojo 800 neT.
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Kopany, u Torma ux He mojobaer uutarh». llouTn mosroga OaHu AJNEKCAaHAPUU OTAIUTUBAIKCH
MepPraMeHTHBIMI CBHUTKAMH.

ITocne 3axBara AnekcaHApuH MpHUBEpPKEHIIaMU Tpopoka Myxammena (Maromera) O0NBITHHCTBO
yueHblX yexanu B KoHcTanTMHOMONb, cTaBIIMi cronuiei Bocrounoit Pumckoit ummnepuun. M xoTs
TpPaIWIIMOHHAS TpedecKas KyJIbTypa HE MOTJIa IPOIBETaTh B HEOIATONPHUATHON JJisi Hee aTMmocdepe
BuszanTnun, MpUTOK YYEHBIX U BO3MOXXHOCTH MIPOAOJDKATh HAYUHYIO pabOTy B YCIOBHSIX OTHOCUTEIHEHOM
0e30MacHOCTH CIIOCOOCTBOBAIM MPUYMHOKEHHIO COKPOBHIIHHIBI 3HAaHWH, cTaBmeid yepe3 800 jer
nocTtosinueM EBpombl.

CBo#i BKIan B JaibHEiIIee pa3BUTHE MaTEeMAaTHKH KaK HAyKW BHECIW HWHIUHIBI W apaOsbl.
HekoTopble HaeH MHAMICKMX M apaOCKMX MaTeMATHKOB ChIIPald HEMANylo ponb B gampHeiimem.* 3a
teicsiuenietue (200-1200 rr.) uHAMALEl (He O0e3 BIMSHUS TPEUECKHX WCTOYHWUKOB) MOMYYHIIN Ba)KHBIC
pe3ynpTaThl B 00macTu apudmernku W anreOpbl. ApaObl — co3maHHBI MU Apabckuilt xamudar B
TIEPHO/ pacIBETa MPOCTUPAJICS MO BceMy moOepexbro Cpeam3eMHOTo Mopsi, TIIyOOKO BTOprajics Ha
brnwxanit BocTok M 00BbeIMHSN pa3HOIUICMEHHBIC HApOJIbI, WUCIOBEIOBABIIUE HCIAM, — YCBOWIIU
Jy4IIUEe JOCTMXKCHUSI TPEUYEeCKOM M MHAMMCKOM MaTeMaTWKH M TOJYYHJIN DPSIi HOBBIX PE3yJbTaTOB.
JeiictByss B IOyxe TPEKOB aJeKCaHIPHICKOTO Tepuoja, apadbl B CBOMX TPyJaxX OMHPAIUCh W HaA
JeNyKTHBHBIC PACCYKICHHs, U Ha DKCIEPUMEHT. ApaOCKue yueHBIe CKa3all CBOE CIIOBO B ajireope,
reorpaduu, acTpOHOMHUM W ONTHKE. 3a00TsICh O Tepenavye 3HAHUK TPALYIIMM IOKOJECHHSM, apaObl
CO3/aBalli IIKOJIBI M Jake BBICIIME y4deOHBbIe 3aBefeHHsa. K dectm apaboB ciemyer 3aMeTHTh, 4TO,
OyIy4r peBHOCTHBIMHU TIPUBEPKEHIIAMH CBOSH PENIMTHH, OHU TEM HE MEHEE CUHTAIN HEIOIMyCTUMBIM
OTPaHUYUBAThH PETUTHO3HBIMU JOTMAaMU MAaTEMATHYECKUE U €CTECTBEHHOHAYYHBIC UCCIICIOBAHUS.

XOoTs MHAUKIBI ¥ apaObl OCHOBBIBAIIM CBOM HCCIIENOBAaHM Ha MPOYHOM (yHIAMEHTE, BO3IBUT-
HYTOM TPEeKaMH, U BHECIH CBOW BKIIaJ B JallbHEHIee pa3BUTHE JUIMHCKOH MaTeMaTUKH W €CTECTBO-
3HAHMS, OHM HE CMOTJIU B TaKOil Mepe, KaK I'PeKH, IPOHUKHYTHCS TIOHUMAaHUEM CTPYKTYPHI BeeneHHOi.
ApaObl IepeBOIMIM TPYABl TPEUSCKUX YUCHBIX U COCTABJISUIM K HUM OOIIMPHBIC KOMMEHTapHU, B TOM
YHUCIIe U KPUTHYECKUE, HO WX JOCTIKEHHUS HE IMOMOJHUIN COKPOBHITHWILY 3HAHWH, HAKOIUIEHHBIX WX
MPEIIECTBEHHUKAMHU, CKOJBKO-HUOYAb CYIIECTBEHHO [CM., BIIPOYEM, [91®, rr II]. K 1500 r.
ApaOckuii xanmudaT pacnaicsi, TCCHUMBIA XpUCTHAHAMU Ha 3amajie ¥ pa3aupacMblii MEXI0yCOOUIIaMHU
Ha Bocroke.

B To Bpems kak apaObl CTpPOWIM W pacHIMpSUIM CBOKO IMBHIIM3aNWIO, B 3amagHod EBpore
3apoXKJanach HoBas muBWIM3anus. B mepuon cpeaneBexoBbs (500—1500 rr.) B 9TOH YacTu Mupa ObLI
JIOCTUTHYT BBICOKHI ypOBEHb KYJNBTYphl. B eBpomeiickoil KylbType TOTO BpeMeHHU Oe3pa3ielbHO
TOCIIO/ICTBOBAJIa XPUCTHAHCKAs PENUTvs, a €€ JOKTPHUHBI, MPH WX ONpEeIeNIeHHBIX TOCTOMHCTBAX,
OTHIOZIb HE CIOCOOCTBOBAIM MO3HAHMIO (PU3MYecKOoro Mupa. BceneHHOW, Kak YTBEpKIalId OTIbI
LEPKBH, MPAaBUT OOT, ¥ POJIb YEIOBEKA CBOJUTCS K OE3pOIOTHOMY CIY)KEHHIO OOTYy W CHHCKAHUIO
MUJIOCTH O0Kbel B HaJIEXK[e Ha CIaceHWe, JAa0bl qyla B 3arpoOHOM MHpe oOpena paliocTh U BEUHOE
OyaxxeHCTBO. 3eMHOMY CYIIECTBOBAHHIO HE CIiEAyeT NpuiaBaTh 0COOOTO 3HAUYEHUS; TPYAHOCTH W
CTpagaHus HaJJICKUT TMEPEHOCHTh C KPOTKUM TEpIIEHHEM, MO0 TOCHOJb HUCIIOCHUIAET HX, YTOOBI
WCTIBITATh, KPEIKa JIM Bepa 4eloBeka. Hy»XKHO U TOBOPUTH, YTO B MOAOOHBIX YCIOBUSX HHTEpEC K
MaTeMaTHKe W €CTeCTBEHHBIM HayKaM, CTHMYJIOM KOTOPOTO B AaHTHYHOCTH CIYXHIO H3Y4YCHHE
(Gu3MYeCKOro MHpa, IEPEeKUBAN TIIYOOKUH KPU3UC. MBICIUTENN CpeaHeBeKkoBol EBporbl Obun
PEBHOCTHBIMH MCKATEJISIMU HCTHH, HO UCKaJIH UX B MPUICKHOM M3ydeHUH CBSIIIEHHOTO MUCAHUs, a HE B
MO3HAHUH TPUPOBL. TeM He MeHee B MO3AHEM CPETHEBEKOBhe (DHIoco(us MoIIepKUBalia YOSKICHIEe
B MIPaBUJILHOCTH U MTOCTOSTHCTBE YIIPABIIIFONINX MIPUPOI0N MEXaHU3MOB, XOTS M CUUTAIIA, YTO B IPUPOIE
BCE MPOUCXOIUT TIO BOJIe OOXKbEH.

B xonue nepuona cpenHeBekoBbsi EBpoma ucnbiTana MOMCTUHE PEBOJIIOLMOHHBIE MOTPSICEHUS,
KOTOpBIC MTPUBEII K 3HAYUTEINBHBIM U3MeHeHusIM. Cpeii MHOTHX MPUYUH, CIIOCOOCTBOBABIIINX TIPEBPa-
LIEHUIO CPEJTHEBEKOBOM IIMBUIIM3AIIMU B COBPEMEHHYIO, CAMOM BaXKHOM C TOUKH 3pEHUS MHTEPECYIOIEH
HAC TEeMBI OBUIO MPOOYXKACHUE HHTEpeca K TPyJaM I'peYeCKUX aBTOPOB M BHOBbH HAYaBIIIEECS M3YYCHUE
ux. CoOUMHEHWs] aHTHYHBIX YYEHBIX CTAHOBHJIUCh HW3BECTHHIMH B apaOCKHX IMEpeBofax H 4epes

* TompobHee 0 TOCTIKEHMSX apabCKNX M HHIMHCKMX MATEMATHKOB pacckaseiBaercs B ri1. V. B.J.: Haxo
TOIIBKO OTJaBaTh ceOe OT4EeT B TOM, YTO IOJ CIIOBOM «apadbl» ClleAyeT MOHWMAaTh «aBTOPHI, IHCABIIME Ha
apabckoM s3pike». [locie 3aBoeBaHMI MOTOMKOB MyxamMmena apaOCKHid S3bIK CTal O(QHUINMAIBEHBIM TOCYAApCT-
BEHHBIM S3BIKOM Ha OFpOMHOﬁ TCPPUTOPUHN, TAC MPONKHUBAIA MHOTIOYUCJICHHBIC HAPOJbI, BBIHYXICHHBLIC BCHO
OOIIECTBEHHYIO JCSATENLHOCTh BECTH Ha apabCKOM si3bIKe. MHOTHE U3 «apabCKUX» YUCHBIX OBLIM Ha CaMOM Jelie
HepcamMy, TpeKaMu, TFOPKaMH | T.1I.

* FOurkennu A IL Hctopus matemaTuku B cpeqHue Beka. — M.: @usmarrus, 1961.
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OpUTHMHAJBI, cOXpaHuBIIKecs B Buzantuiickoit umnepun. Ilocne 3aBoeBanusa Busantuu typkamu B 1453
T. MHOTHE TpedecKkrne y4deHbIe, 3aXBaTUB C CO0OW KHWTH, Oexkanu Ha 3amazn. VIMeHHO M3 COYMHEHHU
IPEKOB BEAYyIIHE EBPOICHCKHE MBICIUTENN TOIO BPEMEHH Y3HAIM, YTO MPHpPOJa IIOCTPOEHa Ha
MaTeMaTHYeCKUX MPUHLUIIAX U YTO IJIaH TBOPEHUS TApMOHNYEH, ICTETUYECKH MTPUBIIEKATENIECH U SIBIISIET
co0OH COKpOBEHHYIO HUCTHHY O mnpupoze. [Ipupoga He TOIBKO palMoOHaIbHA U yNOPSAAOYEHA, HO U
JIEHCTBYeT B COOTBETCTBHMM C HEW30€KHBIMH M HEH3MEHHBIMH 3aKOoHamMH. EBpomelickue yueHble
NPUCTYIHIIN K UCCIIEIOBAHUIO TIPUPOJIBI KK NOCIEAOBATEIH pEeBHETPeYecKUX (HHUIoco(oB.

He noanexuT cOMHEHUIO, YTO MHOTHUX €BPOINECHCKUX YUEHBIX MOOYIUIO MPUCTYMUTH K H3Y4YECHHIO
IPUPOABI BO3POXKAECHUE IPeYeCKUX uaeanoB. Ho TeMmbl v MMpOKUN pa3Max BO3POKACHUS MaTeMaTHKU
W €CTEeCTBO3HAHMS ObUTH OOYCIOBIEHBI W MHOTUMH IpyruMu ¢akrtopamu. CHIIBI, TPUBOIAIINE K
KPYILICHUIO OJHOW M BBI3BIBAIOIIUE PA3BUTHE JPYroi KyIbTypbl, MHOrooOpasHbl U cioxHsbl. [Ipomecc
3apOXKAEHUS HAyKH M3y4ald MHOTHE YyY€HbIC, U HEMaJO TPYAOB IO MCTOPUH IOCBSILEHO BBISCHECHHIO
€ro mpu4MH. MBI OrpaHHMYUMCS 34ECh KpaTKUM IepedyucieHueM (aKkToOpoB, OOYCIOBHBIIMX TOT
MHTEIJIEKTYalbHbII IepeBOPOT, KOTOPBIM HhIHE UMEHYIOT Bo3poxkieHuem.

BozHukHOBeHME Kilacca CBOOOAHBIX PEMECICHHUKOB HEOBIBATIO MOBHICHIO MHTEpEC K Marepua-
JaM, croco0aM uX oOpabOTKH W TEXHOJIOTHH, TIOPOJUB HOBBIE HaydHBIE MPOOIEeMEl. | eorpaduyeckue
WCCIICIOBAaHUS, BBI3BAaHHBIE HEOOXOJMMOCTHIO TIOMCKA HOBBIX HCTOYHUKOB CBHIPbSI M 30JI0Ta,
CIOCOOCTBOBAIIM PACIPOCTPAHEHUIO 3HAHWN O HEBEJAOMBIX paHee CTpaHaX M oObuasx, OpocaBIIUX
CBOETO poJia BBI30B CPETHEBEKOBOW €BPOIMEHCKON KynbType. B amoxy Pedopmanmy Oputi OTBEPTHYTHI
MHOTHE KaTOJIMYECKHE NOKTPUHBI, YTO YCHJIMJIO CHOPHI M AK€ CKENTHULU3M B OTHOIIEHHH HE TOJIBKO
KaTOJIMIM3Ma, HO U MPOTECTaHTHU3Ma. JHau€HHe, KOTOpoe MypuTaHe MpUaaBad TPYAYy M MOJE3HOCTU
3HAaHUH, BHEIPEHUE M0pOXa, IMOCTaBHUBILIECE MEPe] €BPOIEHIIaMyu HOBBIC 33/1a4d BOCHHOTO XapaKTepa
(HampuMep, HM3ydeHHE TPACKTOPMIl IMyUICUHBIX sjep’’), MpOONEMbI, CBA3aHHBIC C ILUIABAHHEM B
OTKPBITOM MOpE€ 3a TBICSIYM MWJIb OT Oepera, — BCE 3TO CO3/aBaio ONaronpusTHYI atMocdepy Uis
UCCIIeIOBaHusl IPUPOABL. M300peTeHne KHUTOMeYaTaHusi ClIoCOOCTBOBANIO PACTIPOCTPAHEHUIO 3HAHUM,
3a 4eM, OJHAKO, HEYCBIITHO ClIEANIa LHEepKOBb. M XOTs crienuanucThl pacXoAsITCsl BO MHEHHUSIX OTHOCH-
TEJIbHO TOTO, B KAKOW Mepe Te WIX JAPYrue CUIIbI MOBIMIN Ha U3y4YEeHUE NMPUPOABI, U HAIIUX Lieien
JIOCTAaTOYHO OTMETUTH OJJHOBPEMEHHOE BIMSHUE MHOTHUX (PaKTOPOB U TOT OOLICTIpU3HAHHBIN (DaKT, 4TO
Hay4HbIC 3HAHUS U CTPEMJICHHS K MX NPHOOPETEHHIO CTAIH OTIMYUTEIILHOW 4YepTOH COBPEMEHHON
€BpONEICKON TUBUIN3ALUY.

B 1ienom eBporeiiipl ganeko He cpa3y OTKIMKHYJIWCH Ha HOBbIE BesHUS. B amoxy Bospoxaenus
JUIs eBpoInenleB OblI0 Oosiee XapakTepHO W3yUYEHHE COYMHEHHMH I'PEYEeCKUX aBTOPOB, YEM CJIEJOBAaHHUE
rpedeckuM uaeanam (cm., Hanpumep, [10]*). Ho k mauamy XVI B. mpoBo3rialieHHbIe IPEKaMHU LK
HAyYHOT'O MCCIIEJIOBAHUS — U3YYEHHUE SIBICHUIN MPUPOIBI Ha PaIlIOHAIBHON OCHOBE U IMIOMCK JIEXKAIIIETO B
X OCHOBE OOIIEro MaTeMaTHYeCKOro IUIaHa — MPOHHMKIW B YMBbI eBporeiineB. M TyT eBpormeiiibl
CTOJIKHYJIUCh C CEPbE3HOM MPOOJIEMOIl: MOCTaBICHHBIE TPEKaMU LEJIM HAXOJWIUCh B IPOTHBOPEUHHU C
rocHoJCTBOBaBIIeH Torna B EBpome KynbTypHOH Tpaguuueil. B To Bpemsi Kak Ipekd BEpHId B
MaTeMaTU4YeCKUe MPUHLIMIIB, JIEKaIl[ie B OCHOBE MPUPOABI, B IPUPOAY, HEU3MEHHO U HEYKOCHUTEIHHO
CJICAYIOIIYI0 HEKOTOPOMY HEaIbHOMY IUIAHY, MBICIUTEIH MMO3AHET0 CPEAHEBEKOBbS MPHUIIUCHIBANN U
COTBOPEHME «IIJIaHa», U BCE MPOMCXOASIIEEe B NMPUPOJE XpHUCTHaHCKOMY Oory. OH ObLI TBOPLOM H
co3zarteneM — M Bc€ B MPHUPOJIC HEYKOCHUTENBHO CJIE0Bal0 €ro IiiaHy. BeeneHHas Oblia TBOpeHHEM
Oora 1 O6ecrpeKoCIOBHO MOTYMHSIACH €ro Bojie. MaTeMaTHKU U MPeCTaBUTENN €CTECTBEHHBIX HayK B
snoxy BospoxkieHus u Ha NPOTSHKEHUH HECKOJBKUX MOCIEAYIOMINX CTOJETUH OBLIM NMPaBOBEPHBIMU
XpHUCTHAHAMH W TIOJIHOCTBIO MPHHHUMAJHM 3Ty AOKTpuHY. Ho Tpedeckoe yueHMe O MaTeMaTHYECKHX
MpUHIMIAX YCTpoiicTBa BCeNeHHON NpPOTUBOPEUYMIIO IOrMaTaM KaTonudeckol nepkBu. Kakum xe
00pa3oM MOXHO OBLIO MPUMHUPHUTH MOIBITKYA MOHITH BceleHHyo, COTBOpeHHYI0 O0roM, ¢ MOMUCKaMu
MaTeMaTHYeCKUX 3aKOHOB Muposfanusa? Ilpumupurts, Kazanoch Obl, HEIPUMHUPUMOE MOXHO OBLIO,
TOJIBKO CO3/aB HOBYIO JOKTPHHY, COTJIACHO KOTOPOW XPHUCTHAHCKUN OOT mpu cOTBOpeHUHU BcemeHHOM
PYKOBOACTBOBAJICS MaTeMaTHYECKUMHU NpUHIUNAMH. Tak KaTtonndeckas JOKTPHHA, IPOBO3TIIAIIaBIIas
NEPBOCTENICHHONW OO0S3aHHOCTBIO IMOCTHKEHUE OOXKbEH BOJIM M €ro TBOPEHHH, oOpeina ¢opMy MoHCKa
MaTeMaTHYeCKOro IJIaHa, 0 KOTopoMy Oor co3man Bceemennyro. U meiicTBUTENbHO, KaKk MBI BCKOpPE
yoemumcsi, pabotel MatemMatukoB B X VI-XVII BB. u Ha npotsbkeHuu Oosbiel yactd X VI B. Hocum

*® sIrom: ApHCTOTENb, C €r0 YHCTO YMO3PHTEIHHBIM MOAXOA0OM K (PM3MUECKHM 3a7auaM, CKJIOHEH ObLIT
CYNTaTh, YTO TSDKEJOE TeNo, OpOIIEHHOEe IOJ YIJIOM K 3€MHOW IOBEPXHOCTH, JABWKETCA IO «IIPOCTEHIINM
JUHASM», T.€. ONMHICHIBACT OTPE30K MPIMOM, MEPEXOMSMIUI 3aTeM B AYTy OKPYXKHOCTH; SICHO, YTO CTOJb Ipyboe
NpUOJIMKEHNE K PeaTbHOCTH HUKaK HE MOTJIO OBITh JOCTATOYHBIM JUISl apTHILIEPUICKON TPaKTHKH.

* Barkuu JLM. UranssHckue TYMaHUCTBI: CTHJIb )KU3HU, CTWIIb MbllueHus. — M.: Hayka, 1978.
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XapaKkTep PEeIUrHo3HOr0 Moucka. OTKpHITHE MaTeMaTHYeCKHX 3aKOHOB NMPHPOABI OBUIO CBOETO poAa
OTKPOBEHHEM, SABJISIBILIUM JIIOJSIM CIaBy W BelIM4YMe OO0XKbEro TBOpeHHs. MaremaTudyeckoe 3HaHHE
(uctuHA 0 3amBICie TBOPIA) OBLIO CBANICHHBIM, Kak Jro0as crpoka bubmun. Pasymeercs, denoBek He
MOT HaJesThCsl HOCTHYL O0KECTBEHHBIH MJIaH ¢ TaKOH jKe MOJHOTON M SICHOCTBIO, KaK caM Tocrob 0or,
HO YEJIOBEK MOT II0 KpaifHeil mMepe co BCeH KPOTOCTHIO W CMHUPEHHEM NPHOIM3UTHCSA K ITOHUMAHHUIO
3aMblciia TBOPLA U, CIE€I0BATEIbHO, K IOHUMAHMIO CO3JJAHHOTO UM MUDA.

MoHO TOWTH JAanbliie W YTBEpXKOaTh, YTO MaTeMaTHKH TOTO BpPEMEHU OBbUIM YBEPEHHI B
CYILLIECTBOBAHUM MaTEMAaTHYECKUX 3aKOHOB, JEKAIIMX B OCHOBE SIBICHUN NPUPOABI, U HACTOWYHBO
MICKAJIU 9TH 3aKOHBI, OyIy4u @ Priori yoexIeHbl B OCMBICICHHOCTH CBOMX ITOUCKOB: Be/ib OOT, CO3/1aBast
Bcenennyto, He MOr He 3amedaTjieTb B HEH MaTeMaTH4yecKue 3aKkoHbl. Kakmoe OTKphITHE 3aKOHa
MPUPOJII TPOBO3IJIAIIANOCH €II€ OJHUM TMOATBEPKAECHUEM HE CTOJBKO MYJPOCTH HCCIIEIOBATENs,
COBEPILUBILETO OTKPBITHE, CKOJIBKO OObel MmiocTd. Takue B3IJsiabl U yOSKAECHUS MaTeMaTHKOB U
€CTEeCTBOUCHIBITATENEH SIBISIINCH OTPAXEHHEM BCEH HMHTEJUIEKTYallbHOW aTMoc(hephl, THIMHIHOW s
EBponel snoxu Bozpoxaenusa. Hesamonro 1o Toro BHOBb OTKPHITBIE COYMHEHHUS T'PEUYECKHX aBTOPOB
YeM-TO NPOTHBOPEUMWINA XPUCTHAHCKOW KYJIbType, MPOMUTAHHOW TiIyOOKOW HAO0KHOCTBIO; OJIHAKO
IYXOBHBIE BOXXIH 310XH B03po’kneHus, B3pallleHHbIE B XPUCTHAHCKOW TPaIulMd U OJHOBPEMEHHO
HUCIIbITABIINEC Ha ce6e MMPpUTATaTCIbHYIO CUITY FpG‘IGCKOfI KYJbTYpPbl, CYyMCJIM COCIUHHUTHL O3THU ABa
Te4eHUsI, Ka3ajIoCch Obl MPOTHBOPEYAIUE OJTHO APYTOMY.

Haunbonee spkuM mnpuMepoM NpOMCXOAMBLIETO B EBpome ciIMAHUS TPEUYEcCKOro Y4eHHs O
«MaTeMaTHU3UPOBaHHOW» BceneHHOM ¢ XapakTepHOW A 3moxu Bo3poxkaeHus Bepoit B 00KeCTBEHHOE
ee mpoucxoxaeHue sBistroTcs: Tpyasl Hukomas Komepuuka u Moranna Kemnepa. Bmtots mo XVI B.
eMHCTBEHHOW HAJEXKHOM H TPAKTHYECKH TPHUMEHHMOW acCTpPOHOMHYECKOW Teopuel Obuia
reoueHTpuyeckas cucrema lunmapxa u Ilromemes. Ona Obima mpuHATa NPOQecCHOHATBHBIMU
acTpOHOMaMHU M HCIOJb30BaJlach TPU COCTABICHHWM KaleHJAaped M B HaBUTAIMOHHBIX pacueTax. K
paboTe HajJ CO3JAaHHMEM HOBOW acTpoHOMHYeckoi Teopuu mnpuctymmwi Konepuuk (1473-1543).
ActpoHoMuio oH u3ydas B bomoHckoM yHuBepcuteTe, Kyaa noctynui B 1497 r. B 1512 r. KonepHuk
MPHUCTYNHI K MCIIOJIHEHUIO 00SI3aHHOCTEH KaHOHHMKa dpomOopkckoro cobopa B Bapmuu. [lonoxenue
YjeHa KamuTyna ocTaBisio KomepHMKy HeManblii nocyr AJisi acTPOHOMHYECKUX HAONIONEHWH U
o0aymbIBaHus Oymymeit Teopun. [lociae MHOTOIETHUX pa3MBIIUIeHUH 1 HaOmoneHwii KonepHrk co3man
HOBYIO TEOPHUIO ABIKCHHUS IUIAHET, M3JIOKMB €€ B CBOEM KiaccuyeckoMm Tpyzae «O0 oOpalueHHusx
nebecusix chep» [11]%. Tleppsiit BapuanT pyxonucyu Komepauk 3akonumn eme B 1507 T., HO MEIIAT ¢
nyOIuKamuen, onacasch IPOTUBOJAEHCTBUS co CTOpoHHI LepkBU. Knura KonepHuka Beiluia U3 neyatu B
1543 r. — B roJ1 €ro CMEPTH.

B te Bpemena, xorma KomepHHK TpHUHSJICS Pa3MBIIIIATh HA aCTPOHOMHYECKHE TEMBI, TEOpPHUs
IITonemest mpereprnena HEKOTOpBIE YycoBeplIeHCTBOBaHMsA. K asmumnukiaM, BBeAeHHbIM [lTonmemeem,
J00aBHIINCHh HOBBIE SIMLUKIbBI, KOTOPbIE MOHAAOOWINCH IJISi TOrO, YTOOBI TNPHBECTH TEOPUIO B
COOTBETCTBHE C HOBBIMH aCTPOHOMHYECKUMH JaHHBIMHU, COOpPaHHBIMH TJIaBHBIM 00pa3om apabamu. Bo
BpEMCHaA KOHepHI/IKa JJIA OIIMCaHUuA ILBI/DKCHI/II\/'I COHHHa, HYHBI 1 IIATU U3BECTHBIX B TOT IEPUO/ TUIAHET
NTOJIEMEEBON TEOPHH TPEOOBAJIOCH YK€ CEMBAECAT CEeMb KPyroB. MHOrMe acTpOHOMBI, KaKk O TOM
ynomuHaeT KomepHUK B NPEAMCIOBHM K CBOEMY COYMHEHHIO, CTalll CUUTaTh Teopuio lltomemes
YPE3MEPHO CIIOKHOM.

Nzydenne nocTmkeHUH rpedecKux y4deHbIX mpuBeno KomepHuka k yOeXIeHHUIO B CYIIECTBOBa-
HHUM €IMHOTO MaTeMaTHYECKOro IJIaHa, 10 KOTOPOMY IOCTpoeHa BceneHHas u KOTOphIN obecrieunuBaeT
€e TapMOHHI0. DCTETUYECKHE COOOpaKeHUS TpeOOBald HaNW4us Oojiee W3SIIHOW TEOPHH, YeM TO
CJI0KHOE HAarpOMOXKICHHE JIUITUKIOB, KOTOPOE COAEP)KaJIOCh B MO3MHEM BapuaHTe Teopun lITonemes.
W3 nmpounranHbix KHAT KoOmEpHHK y3Hall, 4TO HEKOTOpHIE TPEYECKHE aBTOPHI, IJIABHBIM 00pa3oM
Apucrapx Camocckuit (111 B. 10 1.3.)*, BeIcKa3BIBaTH pemonoXkenue, uto CONHIIE OKOUTCS, a 3eMiist
oOparaeTcsi BOKpPYT HETO U OJTHOBPEMEHHO TTOBOPAYMBAETCA BOKPYT CBOEH OCH, M OH PEIINII BBISICHUTD,
K YeMy MOKET NIPUBECTH NOA0OHAs TUIIOTE3A.

IToBOpOTHEI MOMEHT B pa3mbllUIeHUsAX KonepHuka HacTynmui Toraa, Korja oH BOCIOJIb30BAJIC
JUISL OTICaHUS ABMKCHUH HEOECHBIX TENI MTOJIeMEEeBOM cXeMoH AedeperTa u srmmmkia (1. 1), ¢ Tem,
OJIHAKO, CYMIECTBEHHBIM pas3lIndheM, YTO B IEHTPE Kaxjoro aedepeHta Haxomwinochk ComHie. 3emist
TaK)Ke cTaja OJHOW M3 IUIAHET, KOTOpas, Bpalasich BOKPYT CBOEH OCH, IBMIKETCS MO SMHULIMKITY. Takoe

*® Konepuuk H. O Bpamennsix vebecusix chep. Cepust «Kmaccuxu Haykm». — M.: Hayka, 1964
* Srmom: Tlosummio ApucTapxa B 5TOM BOIPOCE Pasieisil H CTOIb [IyGOKO HEHMMBbIl BCEMH ydeHBIMHU
snoxu Bospoxnenust Apxumen Cupaky3ckuil.
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BUJOM3MEHEHHUE MO3BOJII0 KomepHHKY 3HAUYMTENBHO YNPOCTHTH BCIO CXeMy. B mpemyiokeHHOH UM
TeTMOLEHTPUYECKON CUCTEME 0Ka3aJI0Ch BO3MOXHBIM YMEHBIINTE 00IIee YHCIIO KPYroB (nedepeHTos u
SMULUKIOB) JO TPUALATH YETHIPEX BMECTO CEMUAECATH CEMH KPYT'OB I€OLEHTPUUECKON TEOPHH.

Eme 6onee 3ameuatensHoe yrnpomienne BBen Morann Kemmep (1571-1630) — oxHa u3 cambIxX
YIUBUTEIbHBIX GUryp B ucTopun Hayku. Kusap Keriepa ompauanach MHOXKECTBOM JIMYHBIX HECUACTHUH
U TPYAHOCTEH, BEI3BAaHHBIX PEJIMTHO3HBIMH U MONIUTHYECKUMHU coObITHAME. B 1600 r. emy nocdacTiusu-
JIOCh CTaTh ACCHCTEHTOM 3HAMEHUTOro actpoHoMa Tuxo bpare, mpou3BOIUBIIEr0 MHOTOYHCIICHHBIC
ACTPOHOMUYECKHE HAOIONEHWsI M CHUCTEMAaTH3HPOBABIIECTO IIONyYEHHBIE pPE3yldbTaThl, — 3TO ObLIa
nepBasi KpymHas IONBITKA TAKOT0 pofa co BpeMeH anTuuHocTH. HaGmonenus Tuxo bpare u HeOonbioe
YyHCI0 HAaOMIOOEHMH, MPOU3BENEHHbIX caMuM KemsepoMm, okazannch Uil HOCIEAHEro OECIEHHBIMH.
ITocne cmeptu bpare B 1601 r. Kemniep cran ero nmpeeMHMKOM Ha MOCTY NPUABOPHOIO MaTeMaTHKa
aBcTpuiickoro ummeparopa Pynonsda L.

Hayunsie paccyxaenus Kemnepa nmopaxkator HeoOy3manHoi ¢anrtaszuein. [logooHo Komepuuky,
Kerutep ObLT CKIIOHEH K MUCTHKE U pa3feiisul yOeKeHHe B TOM, YTO MUP CO3JlaH OOTOM B COOTBETCTBUU
C MPOCTHIM M UCIIOJIHEHHBIM KPacOThl MaTeMaTHUECKUM T1aHoM. B cBoem counnennn «Kocmorpadun-
yeckas taitHa» (1596) Kemnep yrBepkman ([12]°, c. 176), uro «CYIIHOCTH TpeX BENICH... a UMEHHO:
4YHuCJIO, pasMEpbl U ABUKCHUA HC6GCHLIX Op6I/IT» — 3aK/Il04Y€Ha B TapMOHHH 3aMbICiia, KOTOPLIM
Bcebnaroid 1 BceMOTrymHui OOT PyKOBOJACTBOBAJCS MPH COTBOPEHWU MHUpa. MBICIL O TAPMOHHMH MHUDA
crana y Kemnepa nomunanrtoit. Ho Kemnep Oput HajmeneH BceMu KadecTBaMH, KOTOPBIMH, IO HAIIAM
KPUTEpHAM, NODKEH oOnanath ydeHeld. OH ymen, ecnu ObUIO HY)XHO, 00y3IbIBaTh CBOIO HEYEMHYIO
(daHTa3ul0, MOMYUHAS €€ XOJOJHOMY palMoOHAIU3My. XOTS ero Ooratoe BOOOpaKCHHE >KHBO
OTKJIMKAJIOCh Ha JIF0ObIe HOBBIE TEOPETUUECKUE KOHICIILNH, 00JIaAaloINe ICTeTHIECKON IPUBICKATEb-
HocTh10, Keruep co3HaBan, 4yTo TeOpus NOJDKHA HAXOAUTHCS B COTJIACHU C HAOMIOACHHUSAMH, & K KOHILY
JKHU3HU C CclIc 6OJ'ILHI€I71 OTUYCTJIIMBOCTBIO IIOHAJI, YTO OMIIMPHUYCCKHUEC IOAaHHBIC MOIYT IIO0JICKa3aTb
ucclenoBaTento (QyHIaMeHTaIbHbIe MPUHIMIB Hayku. Keruiep Oe3KalocTHO OTOpachiBal camble
NPUBJIEKATEIbHBIE 1 MHOTOOOCLIAIONINE MaTeMaTHIECKUe THUIIOTE3bl, €ClIM OKa3blBaJOCh, YTO OHU HE
COTJIACYIOTCSl ¢ HAONIOACHUSIMU, U MMEHHO 5TO HEBEPOSTHOE YIOPCTBO B HEMPHATHH JaXKE CaMbIX
HE3HAYUTEIBHBIX PACXOKICHUN MEXKAY Teopued M HaOMIOACHUSMH, C KOTOPBIMU JIETKO CMUPUICS OBl
MO0O0H APYyroil y4eHbI TOTO BpeMeHH, Mo3Boimio Kermepy crath TBOPIIOM HOBBIX HAYYHBIX HIEH,
PELIUTEIBHO MOPHIBAIOLINX C MHOTOBEKOBOW Tpaguumeil. K tomy sxe Kemep obnanan ckpoMHOCTBIO,
TCPIICHUEM U SHCPFHeﬁ, T.C. BCEMHU TCEMHU KadyC€CTBAMH, KOTOPBLIC IMO3BOJIAIOT BCJIIUKUM JIIOJAAM
BBITIOJTHSATH BO3JIOKEHHYIO HA HUX HEJIETKYI0 MHCCHIO.

ITpeanpunsareiii KemnepoM NOMCK MaTeMaTHYeCKUX 3aKOHOB HPUPOXBI, B CYIIECTBOBAaHHH
KOTOPBIX OH OBUI TIIyOOKO YOEX/eH, MOHAualy CKIaJbIBAICS HEYJadyHO: HE OJMH TOJ YIIen Ha
NPOBEpKY HEBEpHBIX rumoTe3. B mnpeamcnoBun k «KocMmorpaduueckodi TaitHe» Kemnep Tak
bopMynupyeT nporpaMMy CBOEro COUMHEHUSI:

51 Bo3HaMepwics JAOKa3zaTh, 4YTO BceOnaroif M BCeMOTYHIMH OOr MpH COTBOPEHHMH HAIIero
JBIKYIIETOCS MHpPa W MPU PACIONOKEHUH HEOSCHBIX OpOUT M30pasl 3a OCHOBY IATH MPABHIBHBIX TEI,
koTopeie co Bpemer ITudaropa u IlnaToHa U 10 HANIMX JHEH CHHUCKAIHM CTOJb TPOMKYIO CIIaBY, BHIOpA
YHCIO0 W TPOTOPIUH HEOECHBIX OPOHT, a TAKKEe OTHONICHHS MEXIY IBIDKCHHSIMH B COOTBETCTBHH C
OPHUPOION TPABMIIBHBIX TEJ [MMEIOTCSI B BHIY TaK HA3pIBAEMbIC IUTATOHOBBI Tella — MPABIJIBHBIC TETPAdIP,
rexcasp (Ky0), OKTas/p, HKoCasap U pojekasap. — Ped.] ([121% c. 176.)

OpHaKo TIOMBITKA PACKPBITh «TaiHy MUPO3JaHMs» Ha 3TOH OCHOBE OKasajiach O€3yCIEIIHOM:
BBIBOJIBl TEOPUH, NMOCTPOECHHOM Ha CBOMCTBAX MSITH MPAaBUIBHBIX TEJ, PACXOAWIUCH C Pe3yibTaTaMu
HAOJIIOJICHUH, 1, TIEPEIPOOOBAaB MHOKECTBO BAPHAHTOB B HAJIEXKE CHACTH IOIIOOUBIIYIOCS €MY HIIECHO,
Keriep ObL1 BBIHYKACH 0TKAa3aThCsl OT HAMEYEHHOTO ITOIX0/1A.

3aTo HEeOOBIYAHBIM YCIIEXOM YBEHYAIUCHh OoJiee Mo3HME NOMBITKN Keruiepa HaliTH B TIpUpojie
TapMOHHMYECKHE MaTeMaTHdecKrue OTHOIeHUs. Hanboiee n3BeCTHRIC W 3HAYNTENBHBIC U3 MTOJYICHHBIX
UM pe3yJIbTaTOB M3BECTHHI HBIHE IOJ Ha3BaHWEM TpM 3akoHa Kemsiepa (3aKoHBI IBIKCHUS TUIAHET).
ITepBrie nBa 3akoHa ObuM OMyOnHMKOBaHBI Keruiepom B counHeHuwu, BhimeameM B 1609 1. mom BechbMa
JUTMHHBIM Ha3BaHHEM, TaK YTO OOBIYHO MPH CChUIKAX Ha 3Ty pa0dOTy MPUBOIAT MO0 HAYaJIO HA3BAHUS —

%0 Maumnos O.A., Cmopomunckumii SI.A. Morann Keruep: ot «Muctepun» 10 «"apmonmn». — Y®H, 109,
1973, Boim; 1, 175-209.

5! Nanmnos [0.A., Cwmoponunckuit . A. Uorann Kemnep: ot «Mucrepun» no «I"apmonum». — YOH, 109,
1973, Boim; 1, 175-209.
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«HoBas actpoHOMUS», TUOO €ro 3aKIOYUTEIbHYI0 4acTh — «KOMMEHTapuu O JBIKCHUM TUTAHETHI
Mapcy». OcobenHo 3ameuareneH nepBbiid 3akoH Kemepa, n6o, copmymupoas ero, Kerrep mopsan ¢
JIBYXTBICSYENIETHEN TpaJWIIneH, COTJIaCHO KOTOPOi HEOECHBIE Tella JOIDKHBI 005S3aTENbHO ABUTATHCS IO
kpyram wi chepam. Kemmep orkazancs ot nedepeHTa W HECKOJBKHX OIMIMKIOB, K KOTOPBIM
MpUOETa N MpY ONMCAHWY BIKCHUS JTI000# miaHeTsl U IlTonemeit, n KonepHuk, ¥ mokas3aj, 9To sl
OTHMCaHWsl JBIDKEHUS IUIAHETHl JIOCTaTOYHO YyKa3aTh OJMH-€AMHCTBEHHBIA »iumc. llepBerii 3axon
Kemnepa riacut: kaxjas IjaHeTa JBWKETCS MO JUIAICY, B OTHOM U3 (JOKYCOB KOTOPOTO HAXOIUTCS
Comnnne (puc. 2.1). dpyroit ¢gokyc 000N SIIUNTUYSCKON OpPOUTHI MPEICTABIACT COOOM «IIYCTYHO»
MaTeMaTU4YeCcKyl0 TOYKy, B KOTOpod Huyero He Haxonutcs. IlepBeiii 3akoH Kemnepa wumeer
MIEPBOCTETICHHOE 3HA4YeHHE, IMOCKOJBKY MO3BOJSET JIETKO W TPOCTO MPEIACTaBUTh OPOWTHI TIIAHET.
Pazymeercs, Kemiep, kak u Konepuuk, 100aBiiseT, 4To, OMUCHIBAs CBOKO JUIANITHYCCKYIO TPACKTOPHIO,
3emist OTHOBPEMEHHO BPAIAeTCs U BOKPYT CBOEH OCH.

P

Puc. 2.1. I1epssiii 3axon Kennepa. Ilnanerst Puc. 2.2. Bropoii 3akon Kemepa: ecnu myru PQ

JIBIKYTCS TI0 3JUTHIICAM, B OJTHOM 13 ()OKYCOB u P'Q' opOUTHI mmaHeTa MPOXOAUT 32 OJJHO U TO

KoToporo Haxoautcst CoHile e BpeMs, TO Tiomaau cekropo PSQ u P'SQ’
paBHEI

Ho 4to0b1 OBITH TONE3HOW, ACTPOHOMHUH CIEAYeT WATH TOpas[o Najiblle: OHA MOJKHA YMETh
NpeACKa3bIBaTh IOJIOKEHUST TUTaHeT. Eciu Mbl OOHapyXMM, 4YTO Kakas-TO IUIaHETa B MOMEHT
HAOIIOICHNSI HAXOMIUTCS, CKakeM, B Touke P (puc. 2.1), To HaM MOXET MOHaI0O0OUThCS y3HATh, KOT/Ia
OHa OyJeT HAaXOJIUThCS B KAaKOM-TTMOO APYroM IIOJIOKEHHWU, HAPUMEpP B TOUYKE COJHIECTOSHUS WA
PaBHOJICHCTBHA. A 4TOOBI OTBETUTH HA 3TOT BOMPOC, HEOOXOAUMO 3HATh, C KAKOW CKOPOCTHIO IIaHETa
JIBIDKETCSI TI0 CBOEH TPaeKTOPHH.

[IerTasice HaiiTH ckopocTh maHeTsl, Kemep caenan eme oauH pewaromuid mar. KonepHuk u
IPEYECKUE MBICIUTENM CUYHTAIM CKOPOCTH IUIAHET IMOCTOSHHBIMHU. [lnaHera y HuX jABHTanach MO
SMUIMKIY PABHOMEPHO, MPOXO/s paBHEBIE IyTH OKPYKHOCTHU 32 PaBHBIE MPOMEKYTKH BPEMEHH, a LEHTP
KKI0TO SMHIIMKIIA TIEPEMEIIaCs C IOCTOSHHOW CKOPOCTHIO TIO JPYTOMY SIHIMKITY WITH IO JeepeHTy.
W3 nabmronennii Kermep 3Ham, 9To TutaHeTa JABMXKETCS IO AIUTUITHYECKOW OpOUTE ¢ M3MEHSFOIIeHCs
CKOpPOCTBIO, ¥ B pE3yJIbTare JOITUX W TPYAHBIX TIOMCKOB HaIle]d TPaBHIBHBIN 3aKOH HM3MEHEHHS
ckopocteil. Keruiep OTKpBUI, YTO €CliM TUIaHEeTa, ABUTascCh MO OpOWTe, MepeMelaeTcs u3 TOYKH P B
touky Q (puc. 2.2), HanpuMmep, 32 OJWH MECAIl, TO Ha MepeMenieHre u3 ToYku P’ B Touky Q' el Takxke
moTpeOyeTCss OAMH MECSII MPH YCIOBHMHM, YTO ILIONIAab cektopa PSQ paBHa mumomiamu cextopa P'SQ'.
Tak kak Touka P pacrnoyiokeHa ommwke k CouHity, yeM Todka P’, To myra PQ momkHa ObITh JJIMHHEE
nyru P'Q', ecnu tmomanu cextopoB PSQ m P'SQ' paBubl. CriefjoBaTenbHO, TUIAHETHI JBUKYTCS IO
opbuTaM ¢ IepeMEeHHON CKOPOCThIO: ueM Ommxe K CoHILy, TeM OBICTpee.

OTKpBIB BTOPO# 3aKOH (paBEHCTBA CEKTOPHAIBHBIX CKopocTeit), Kemep Obi1 HEoOBIMaitHO pal.
XOoTs TONB30BaThCS BTOPHIM 3aKOHOM HE TaK IIPOCTO, Kak 3aKOHOM IIOCTOSIHCTBA CKOPOCTEH,
COBEPILEHHOE OTKPHITHE MOJIKPENWIO Iirybouaiiinyro yoexaeHHocTs Kemepa B ToM, 4yTO rocnois Oor,
co3naBasi BcesneHHy0, pyKOBOJCTBOBAJICS MaTeMaTHYeCKUMH IpHHIMIAMHU. bor jgeficTBoBanm 4yTh
0oJiee M3OIIPEHHO, YeM IpeIroaraiy npeainecTBeHHuKy Keruiepa, Ho Tereph co BCell 04EeBUIHOCTHIO
OBIJIO YCTAHOBJIGHO, YTO CKOPOCTHU JBIDKEHUS IUIAHET 10 OpOMTAaM IOJAYUHSIOTCS MaTeMaTHYeCKOMY
3aKOHY.

Ho eme onna BaxkHas mpoOjeMa Mo-TpeKHEMY OCTaBAIACh HEPEIICHHOW: M0 KAaKOMY 3aKOHY
U3MEHSIOTCSL paccTosiHusl, oTheinsitomue mianetsl oT Comuuna? IlpoGnema ocnoxHsach TeM, YTO
paccrosiaue oT rmiaHethl o ConHia He moctossHHO. M Kemutep mpuHsiics 3a OMCK HOBOTO NPUHITUIIA,
VYHUTHIBAIONIETO 3aBUCHMOCTh PAacCTOSHUSA OT BpeMeHHU. [1o ero riybokomy yOeKIeHHUI0 00T COTBOPHIT
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MHp HE TOJIBKO Ha OCHOBE MaT€MaTHUECKUX MPUHIUIOB, HO U TAPMOHUYHO, IPUYEM CIIOBO «TapMOHHS»
Kemnep monuMan B camoM mpsMOM cMmbiciie. Tak, OH Bepws B CYLIECTBOBaHHE MY3bIKH cdep,
oOpasyromeil TapMOHUYECKHE CO3BYYMsI, KOTOPBIC, XOTS U HEBOCIIPMHUMAEMbl Ha CIyX, HO T€M HeE
MEHEee WX MOXXKHO OOHapyXUTh HpPH HAIUIeXKAIEeM «IEpPEBOAE» OCOOCHHOCTEH ABIKEHHsS IUTAHET Ha
HOThl. Cremys 3TOH IyTeBOAHOM HIee M OCHOBBIBASICH HA IOMCTHHE YIUBUTEIBHOM KOMOMHAIMH
apryMEHTOB MY3bIKQJIBHOI'O M MaTeMaTHYeCKoro xapakrtepa, Kemnep ycranaBmuBaer, uto eciu 1 —
nepuos obpauieHus mianeTsl Bokpyr Conna, a D — cpeanee paccrosaue ot mianeTst 10 Connia, T0 72
= kD®, rzme k — mocTosiHHas, OJMHAKOBAs IS BCEX IUIAHET. JTO yTBEPHKICHHE M €CTh TPETHil 3aKOH
Kemnepa mnst nBmKeHHUs IUIaHET, TOPXKECTBEHHO MNPOBO3IVIAIIECHHBI MM B coumHeHuu «[apmoHus
mupa» (1619).

CdopmynupoBaB Tpetuil 3axoH, Keruep paspaxaercsl JIMKYIOIIUM XBaleOHBIM THMHOM OOTYy-
TBOpLy: «Bbl, ConHue, JlyHa u IulaHeThl, BOCCIaBbTE €r0 HAa CBOEM HEU3BICHUMOM si3bike! BEI,
HeOecHbIe TapMOHHUHU M BCE, KTO IIOCTUTAET Pa3yMOM €ro YyJecHble TBOPEHUs, Bo3aaiire emy xsamy! U
THI, IyIIa MOs1, BocxBayiu co3aatensi! UM Bc€ coTBOpeHO, U B HEM BCE cyliecTByeT. Beé nydmiee u3 Toro,
YTO MBI 3HAEM, 3aKJIIOUEHO B HEM M B HaIllel )KaJIKOM HayKey.

O tom, c xako# cuioit Komepank m Kemnep Bepwim, uTto 60T COTBOPWI MHUP TapMOHUYHBIM U
IMPOCTBIM, MOXHO CYJUTH IO TEM BO3PAXKCHHAM, C KOTOPBIMU UM MPUXOJWIOCH CTAJIKUBATHCA. I[ame 10
TCOpHHU IITonemess Bce oOcCTalIbHBIC IJIaHCTBI, KpPOMCEC 3CMJ'II/I, HaxXOoOWJIUCh B JBHMXCHHH, U 3OTO
OOBACHSIIOCH 0CO0O JIErKOW M MOTOMY JIETKO TPHBOAMMON B JBIDKEHHE CyOCTaHIMeW, W3 KOTOpOH
SIKOOBI COTBOPEHHI TuIaHeThl. Ho 4TO Morio npuBecTH B ABmKeHUE Tsokenyto 3emimto? Hu Komepauk, Hu
Kemsep He Mornu oTBEeTUTh Ha 3TOT Bompoc. He npuHUMast €0 0 CyTOYHOM BpallleHuH 3eMIH BOKPYT
COOCTBEHHOH OCH, IPOTHBHUKH €€ CChUIANCH Ha TAKOH, Ka3aJloch Obl, OUCBUAHBIN (aKT: TeJIa HE MOIJIN
Obl ynepKaTbCsl Ha IOBEPXHOCTH Bpawljarouieics 3eMiIM M, COPBAaBLINCH C HeEe, yileTeJu Obl B
KOCMHYECKOE MPOCTPAHCTBO, MOJOOHO TOMY, KaK CPBIBAIOTCS MPEAMETHI C BpAIAOIICHCs TIATPOPMEL.
[TpoTHB CTONB «HEONPOBEPKUMOTO)» apryMEeHTa HEBO3MOXKHO ObIJIO Bo3paszuTh! Bechbma HeyOenuTemn-
HbIM Ob11 oTBeT KomepHuka u Ha qpyroil JOBOJ MPOTUB CYTOYHOTO BpALICHHS 3€MIIM: BPALIAIOLIAsiCS
3emJisl JOJDKHA MPOCTO-HANPOCTO pasnieTeThest Ha yacTh. Ha 3To KonmepHuk Bo3pakas, 4yTo BpalleHHe
3eMJTi €CTECTBEHHO M MIOTOMY HE MOXKET Pa3pyIIMTh HAIly TUIaHeTy. [0KHO OBITh, OINyIas MAaTKOCTh
3TOr0 aprymeHTa, KomnepHuk, nepexoas B «KOHTPHACTYIUICHHE», CHPAIINBaJ, II0YEMY B TaKOM-CIydae
HeOO He pas3ieraeTcsi Ha YacTH B pe3yJbTaTe O4YeHb OBICTPOrO CYTOYHOT'O BpAalICHHUs, MPEeLyCcMaTpH-
BaEeMOI'0 T€OIEHTPUIECKOM Teopuei. Eme oguH M0BOI IPOTHUB CYTOYHOTO BPAIICHHsI 3€MJIH COCTOSIT B
ciemyromeM: eciny Obl 3emiisl Bpaliajack ¢ 3amaja Ha BOCTOK, TO JIIOOOH MpeaMET, MOAOPOIIEHHBINA B
BO3/1yX, OTKJIOHSJICS OBl K 3amajy, Tak Kak 3eMiIsl O] HUM yclieBasia Obl IOBOpauMBaThCs. A ecii Obl
3emutst kK ToMy ke oOpartanack Bokpyr ConHila, To 0oJiee JIerKrue MPeaMEThl Ha 3eMyie OTCTaBaIH OBl OT
0osiee TSHKENbIX, TOCKOIBKY CKOPOCTH MaJalONINX MPEeIMETOB, KaK YTBEPKAAIU TPEKU U MPOJOIDKAIN
CUMTaTh y4yeHble 3M0XHu Bo3pokaeHus, mponopunoHanbHbl uX Becy. Ha sto Komepuuk Bozpaxan, uyro
BO3/yX 00JalaeT 3eMHOH NPUPOAOM M MOITOMY IBMXKETCSI B IOJIHOM COOTBETCTBHUHM C JBIKEHHEM
3emsu. CyTh BCEX ITHX BO3pPaXEHHMH MPOTHB CYTOYHOI'O BpalleHHs 3eMiIM U ee oOpalleHus BOKpPYT
CouHIla CBOIWIIACH K TOMY, YTO JBIKEHHE 3€MIIM HE BIIUCHIBAJIOCH B PAMKH OOLICIIPUHATON BO BpeMEHa
Konepuuka u Kemepa Teopun 1BuKeHuUs, MPEIJIOKEHHON e1ie APUCTOTENEM.

Psn HayyHBIX BO3PaKEHUH MPOTUB MEJIUMOLIEHTPUYECKON TEOPUH BbIIIBUraja U cama aCTPOHOMUSI.
Haubonee cepre3noe Bo3pak€HHE BBI3BIBAJIO TO, YTO B I'EIMOLIEHTPUUECKOM TEOPUH 3BE3]IbI CUUTAIHCH
HenoaBwxHbIMHA. Ho 3a monrona 3emiis nepemernianach B IPOCTPAHCTBE HA paccTossHUE 0KoJ10 300 MIIH.
kM. CrnemoBarensbHO, eciu HaOI0aTeNh 3aMETUT HalpaBlieHHe Ha KaKylo-HUOYAb 3BE3Ay, TO CIYCTS
MOJITOJIa OH JIOJDKEH OOHAPYKUTh, YTO JTO HampamiieHHe H3MEHWIOoch. Bo Bpemena e KomepHuka u
Kemnepa Ttakoro poaa W3MeHEHMS B HalpaBlCHUSAX Ha 3Be3[bl OOHapykeHsl He Obumn. Ha 3TO
Bo3pakeHue KomnepHHK OTBedas, 4TO 3BE3ABI PACIONOKEHBI CIMIIKOM JANEeKO OT 3eMJIM M MO3TOMY
HalpaBJICHUA Ha 3BE3Abl HU3MCHAIOTCA HE3HAYUTEIIBHO. Ero orBer He YAOBJIETBOPUJI KPHUTHUKOB,
3aMETHBILIHX, YTO €CIH ObI 3Be3/bl ObUIN TaK AaJeKH, KaK yTBepkaaeT KomepHuk, To ux Henb3s ObLIo
0b1 HaOmogate. Tem He mMenee oTBeT KomepHuka Obul mpaBuibHbIM. HampaBnenue Ha Ommkaiinyio
3BE31ly M3MEHsETCs 3a monroaa Bcero ymmts Ha 0,31", u BmepBble 3T0 ObIIO 0O0HapykeHO B 1838 T.
HEMCIKUM aCTPOHOMOM q)pI/IZIpI/IXOM Bunereasmom EecceneM, HUMEBHIMM B CBOEM pPaClOpsAKCHUN
XOpOIIHH TENECKOII.
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CTOpOHHHKH T€OLEHTPUYECKON TEOPUH CIIPAIIMBAIN TaKKe, I0YEMY MBI HE OIIYIAeM JBIKEHHS
3emiu, ecnu Ta oOpamaercs Bokpyr ConHIIa co CKOpOCThIO okoso 30 KM/c,>2 a CKOPOCTb BpAICHHS
BOKPYT COOCTBEHHOW OCH TOCTHTAET Ha 3KBaTope BeiamdnHBI okoio 0,8 kv/c? K ToMy ke Hamu Tiasa
yOexnaroT Hac B ToM, 4to ConHne oOpamiaercst BOKpyr 3emuun. s coBpemenHnkoB Kerepa ccpuika
Ha TO, YTO Mbl HE OLIYIAeM ABMKCHHSA C OTPOMHBIMU CKOPOCTSIMU, B KOTOPOM CaMH Y4acTBYEM, €CJIU
BEPUTh HOBOM aCTPOHOMHH, ObUIa HEOCIIOPUMBIM KOHTPIOBOAOM. Bce HayuHble BO3pa)KEHHs IPOTHB
JOBWKEHUsT 3eMiu ObUTM JOCTaTOYHO BECOMBIMH — OT HHX HENb3S OBUIO OTMAaxHYThCS, Kak OT
Opro3KaHUs YIPAMIEB, HE JKEJNAIOMINUX MPU3HATH OUYEBUIHYIO UCTHHY.

Konepnuk n Kennep Opuim stogpmMu IIyOOKO PETMTHO3HBIMH, W BCE K€ OHHM 00a Iep3HYIH
OTKAa3aThCsl OT OJHOM M3 OCHOBHBIX JOI'M XPHUCTHAHCTBA: YEJIOBEK €CTh LIEHTP Bcenennoil u cpenoroune
BCEX TOMBICIOB O0XbHX. ['eanoneHTpuueckas Teopus, nmoMecTuB B IleHTpe Bcenennoit Comnie,
[OJOpBajIa CTOJb YCIIOKOUTEJIBHYIO JOIMY LIEPKBHU. UEI0BEK CTaja OAHUM U3 MHOXKECTBA «CTPAHHUKOBY,
BJICKOMBIX 3eMJIel B XOJIOIHBIX HEOECHBIX IPOCTOpax. YTBEP)KACHHE LEPKOBHUKOB O TOM, OyITO
YeJIOBEK POXJAEH AJISl TOrO, YTOOBI MPOXKHUTH CIAaBHYIO JKU3Hb U OOPECTH paiickoe OIakeHCTBO MOCIHE
CMEpTH, CTaJO Ka3aTbCi BEChbMa COMHUTEIBHBIM. YTPAaTWIIO NMPABIONON00HE U YTBEPXKIEHHE O TOM,
OyITO 4eNOBeK SBIIETCS 00BEKTOM 0COO0r0 BHUMaHHA CO CTOPOHBI Tocofa Oora. Komepauk mogopsain
TE3UC O ToM, OyATo Obl 3emJysl siBIsieTcss LEHTpoM BceneHHOM, ykaszaB, 4To pa3mepbl BceneHHOM
OTPOMHBI M IO3TOMY OECCMBICIIEHHO TOBOPHUTH O KakoM Obl To HU Obuto neHTpe Beenennoi. Ho B
IJ1a3ax €ro COBPEMEHHUKOB 3TO PacCyXKICHHE BOBCE HE BBHIMVISAEIO YOS IUTEIbHBIM.

U Bcé xe y Komeprnka n Kerurepa Obl1 apryMeHT, TiepeBElINBABIIAN BCE BO3PAKEHUS MPOTHB
TeTTMOICHTPUYECKON CHCTEMBI MHpAa: UM YJAIOCh MOCTPOUTH 0OoJiee MPOCTYI0O B MaTeMaTHYECKOM
OTHOILIEHNH, OoJiee TapMOHMYHYIO M 3CTETHUYECKH OoJiee MpuBJeKaTenbHyo Teoputo. Ho ecnu HoBas
TEOpHsI IPEBOCXOAUT B MaTEeMaTHUYECKOM OTHOILEHHH CTapyro, TO Uil BCAKOTO, KTO CUMTAN, YTO OOr
COTBOPHJI MHUp, HWCIONB3YyS TPU 3TOM IIy4IIyI0 M3 TEOPHUH, JIIOObIE COMHEHHSI B MPaBUIBHOCTH
TeITMOLEHTPUYECKON TEOPHHU TOJIKHBI ObUIH OTHACTb.

U B counnennn Konepuuka «O oOpamieHusix HeOecHBIX cdepy», U B MHOTOYHMCICHHBIX TPYyIax
Kermuiepa uMmeercss Hemano BBICKa3bIBaHWH, YOCIWTENLHO CBUAETENBCTBYIOMINX, 4YTO KomepHuk u
Kerutep ObuM yBepeHBI B TMPaBUIBHOCTH IOCTPOCHHOW MMH Teopud. Hampumep, y Kemnepa ™Mb
HaxoIUM CIEOYIOUIMHA OT3BIB O IMOCTPOCHHOW MM TEOPUH IBMXKEHHS IUIAHET MO 3IUIMNTHYECKUM
opbutam: «Sl KIATBEHHO MOATBEPXKIAI0 €€ MPaBHIBLHOCTh M CO3EPLAI0 €€ KPacoTy C HEU3bSCHUMBIM,
MEePENOTHSIONIUM YNy BocToprom». CamMo Ha3BaHUE KEIUIEPOBCKOTro counHeHus 1619 r. — «"apmonms
MHUpa» U OeckoHeuHble Au(rpaMObl 60Ty, UCTIOTHEHHbBIE BOCXHUILCHHS NIepel BEIUINEM 00KECTBEHHOIO
MaTeMaTHYEeCKOTr'o IJIaHa, OTpaXkaloT yoexxaeHHOCTh Kemyiepa B MpaBUIbHOCTH HAAEHHOTO UM 3aKOHA.

CHavana HOBasi TEOpHs MOMY4HIa TOAJIEPKKY JIUIb y MaTeMaTuKoB. M 3T0 He ObLIO HEOXKUAaH-
HbIM. TOJBKO MaTeMaTUKH ObUTH YOEX/IEHB B TOM, YTO BceleHHas OCTpoeHa Ha MPOCTHIX MaTeMaTH-
YEeCKHX NPUHLHMIIAX, TOJIBKO Y MaTEMaTHKOB XBATUJIO MHTEIUIEKTYaJIbHOM CMEJIOCTH, YTOOBI IPECTYIHUTh
yepe3 LIMPOKO pPacHpocTpaHeHHbIe (Puiaocockue, peMruo3Hble M HaydHbIE KOHTPApryMEHTHI U IO
JIOCTOMHCTBY OIIGHUTHh MaTeMaTHYECKHE MPEUMYIIECTBA HOBOH, PEBOIIOIIMOHHON acTpoHoMuH. HyskHO
ObUTO 00J1a1aTh HEKOIEOMMON YBEPEHHOCTHIO B 3HAYMMOCTH MaTeMaTHYeCKUX MPUHIUIIOB, HA KOTOPBIX
3wxaercs: Beenennas, 4To0bl OTCTanBaTh HOBYIO TEOPHIO MEPE] JIUIIOM CHIIbHEHIIEH OMITO3ULINH.

Opnako 3aTeM relHOIEeHTPUYEcKas TEOpHs IMOJydniIa HEOXKHWAAHHOE TMOojAKperuieHne. B Hagane
XVII B. Obl1 M300peTeH Teneckon, W ['amuiield, mpocibimas 00 3TOM H300pETEHHH, CaM MOCTPOMII
TEJIECKON W MPUCTYNHJ K HaOmomeHusiM HeOa. PesynbraTel HaOMIOAECHUM MOBEPIIM B H3YyMIICHHUE
coBpemeHHUKOB ["anmmnes. OH oOHapyxwun y Onurepa deTsipe JTyHBI (B COBPEMEHHBIC TEIECKOIBI MBI
MokeM Habmonarh 12 cnytaukoB lOmmrepa). 3T0 OTKpBITHE O3HAYANIO, YTO Y ABIKYIIEHCS IUIAHETHI
MOTYT OBITh €CTECTBEHHbIE CITyTHUKH. | anneil Hamoqan HEPOBHOCTH U TOPBI HA MMOBEPXHOCTH JIyHBI,
nsaTHa Ha CoJHIE, CTpaHHbBIE BRICTYIIBI IO 00e cTOpOHBI 3kBaTopa Ha CaTypHe (ceifuac Mbl 3HaeM, YTO
3a BeICTynbI ['amuneit mpuss konbsia CarypHa). OTH HAONIOAEHUS SIBIIIMCH €I€ OAHWM CBUAETEIb-
CTBOM TOr0, YTO IUIAHETHl CXOXHM C 3eMield M 3aBeIOMO HE SIBISIOTCS HJICAIbHBIMH TellaMH,
COCTOSILLIMMH, KaK IOJIATaId TPEKH M CPEJHEBEKOBBIE MBICIUTENH, U3 KaKOro-To 0co0oro 3(upHOro
BemiecTBa. Mieunsrii IlyTe, paHee kazaBIIHIiCA IIMPOKOM CBETJION MOJOCOHM, MpW HAONIONEHUH B
TEJIECKOIl «pacmaics» Ha MHpHanbl 3Be3l. B Hebecax ObLTM paccessHpl MHOXKECTBA APYTHUX COJHIL H,
BO3MOXXHO, IpyTUe IIaHEeTHBIE crucTeMbl. KonepHuK npeackasbiBall, 4To eciy Obl 4eJI0BEUYecKoe 3peHHe

2 o

%2 B.9.: PasMeps! 3emMun OBUIH TPABHIBHO HAiACHBI emne DpaToceHOM, MOITOMY CKOPOCTh CyTOYHOTO
BpaleHns 3eMin ObUIO HETPyIHO BeIMHCIHTE. Ho pa3Be Bo Bpemena KomepHuka u Kemnepa ObUIO yKe H3BECTHO
paccrosiaue 10 CoiHIa, 9TOOBI MOXKHO OBLIO BBIYHCIUTH CKOPOCTH TOJOBOTO OOpaIeHuUs?



VEcordia, m3Biaeyenne R-KLINE1 42 Moppuc Kaaiin. «Martematuka |

OBLIO OOJIEEe OCTPBIM, TO YEIIOBEK MOT ObI HaOMr0AaTh a3kl BeHepsl 1 MepKypHst Tak ke, Kak OH MOXKET
HEBOOPYKCHHBIM TJIa30M HaGmonath pasmmamble ¢assl JIyrsr.”> C moMompio Temeckoma Iammeit
obHapyxwn (azer Benepsl. Ilponssenennsie HaOmoneHus yoeamnn ["anunes B mpaBUIIBHOCTH TEOPUU
KomepHuka, 1 B cBOeM KJacCH4YeCcKOM Tpynae «Juansor o IByX TJaBHEHIIMX CHCTEMax MHpa —
MITOJIEMEeBON M KOTEPHUKOBOI» (1632) OH pemmTensHO BBICTYIAST B 3aIIUTy HOBOW Teopuu. Teopus
Komepanka 3aBoeBana mpu3HAHWE €Ile M IOTOMY, YTO TIO3BOJSUIA acTpOHOMaM, Teorpadam H
MOpEIUTaBaTeIsIM yHIpocTuTh BhiuucieHus. K cepequne XVII B. HaydHBI MHp TPUHSI TeIHOICH-
TPUYECKYIO CHCTEMY. YBEPEHHOCTh B HCTHHHOCTH MaTeMaTHUYECKHX 3aKOHOB IPHPOABI BO3pOCHA
HEU3MEPHMO.

OtcramBath Te3uchl 00 obOpameHunu 3emian BOKpyr CONIHIIA MU O CYTOYHOM BpamleHUH 3eMIH
BOKpYT CBOEW OCH B MHTEIICKTyalbHOH aTmocdepe Hadana XVII B. Obuio oTHIONE He mpocTo. Beem
M3BECTHO O TPOIIECCE, KOTOPhIM MHKBU3WIUSA ycTpomia Haa [ammneem. Haboxupii katomuk Ilackans
0o0Hapy Wl CBOU COYMHEHHUs B MHJEKCEe 3ampelieHHbIX KHUT 3a TO, 4To B «[lnchMax K MpOBUHITHAITY>
OTIPOMETYHUBO BBIPA3HII MOPULIAHUE UE3YUTAM:

HampacHo Taxke OBLTO C Bamied CTOPOHBI MCTIpAaIINBaTh B Pume AekpeT o0 OCYKICHWH MHEHUS
Tamunest otHOCUTENBHO ABMKeHHS 3emiu. He 3TuMm OyneT moka3aHo, 9TO OHA CTOUT HEIMOJIBHYKHO; €CITH OBI
UMEITNCh HECOMHCHHBIC HAONIONICHHSA, KOTOPBIC JOKa3alu Obl, YTO UMEHHO OHA-TO M BPAIAacTCs, TO BCE
JIIOAW B MHpPE HE TIOMEIIaNy OBl el — Bpamarbses, i ce0e — BpaImaTbesi BMeCTe C Helo. ([13]54, c. 336.)

Komepuuk u Kemep, He yCOMHHMBIIWCH, MPUHSIM CHHTE3 TPEYECKOTO YUYEHHS O MPHUPOE,
OCHOBAaHHOW Ha MaTEeMaTHUYECKHX MPHUHIMIAX, U KATOJIMYECKOro orMara 0 6ore — TBOPIIE U co3Jaree
Bceenennoit. Pene [lexapt (1596-1650) BozHamepwicsi pa3BUTh HOBYIO GmiIocopuio HayKH
CHUCTEeMaTUYECKH, SICHO W OOOCHOBaHHO. Jlekapt mpexae Bcero ObLT (miocodom, BO-BTOPHIX, OH
3aHUMAJICS MPOOJIeMaMU KOCMOJIOTHH, B-TPEThUX, ObUT (DU3UKOM, B-4ETBEPTHIX, — OMOJIOTOM U, TOJIBKO
B-TISITHIX, — MAaT€MAaTUKOM, XOTS OH M CUHTACTCA OJHHM W3 OCHOBHBIX TBOPLIOB HOBOH MaTeMAaTHKH.
Odunocodus Jlekapta nMeeT BecbMa Ba)XHOE 3HAYEHHUE, MOCKOJIBKY MMEHHO OHA OKa3aia perIaromiee
BIUSHUEC Ha (DOPMHUPOBAHUE CAMOrO CTHISA MbIIUICHHUs, XapaktepHoro mius XVII B., u Ha Takux
TUraHToB, KaKk HbloTOH U Jleii6um.> Ceoro [JIaBHYIO 11esb JlekapT BUAET B HAXOXKICHHH CIIOCO0a,
MO3BOJISIIONIETO YCTAaHABIMBATH HCTHHY B JIFOOOW OONAcTH, W TIOCBATWI €W OCHOBHOW Tpyd —
«Paccyxnenue o MeTojie, 9TOOBI XOPOIIO HANPABISATh CBOW pa3yM M OTHICKMBATH HUCTHHY B HAYyKax»
(1637) ([14]%, c. 5-66).

CoznaBas cBor unocoduro, [lekapT HaYMHAET ¢ TOTO, YTO MPUHUMAET JIUIIH T€ (PaKThI, KOTOPHIE
MIPEJICTABIISIOTCS €My HeCOMHEHHBIMHU. Kakum e o0pa3oMm ymaercs eMy MPOBECTH pa3indue MEXIy
npuemMiieMbIMH ¥ HempuemiieMbiMu  (aktamu? B cBoux «[IpaBunmax Juis pyKOBOJACTBA yMay
(mamucanHbIX B 1628 T., HO OMyOJIMKOBAaHHBIX JHUIIb MOCMEPTHO) JlekapT yTBepxkaaeT: «B mpemmerax
HAIIeTO WCCIIEZIOBaHUS HAIUISKUT OTBICKMBATh HE TO, YTO O HHUX AyMAlOT JPYTHe€ WIH YTO MBI
mpejnojaraeM O HUX CaMH, HO TO, YTO MBI SICHO M OYEBHIHO MOXXEM YCMOTPETh WM HaJEXKHO
JIe/lyLIEPOBaTh, HOO 3HAHHE HE MOXeT OBITh HocTHrHyTo mHade» ([15]%, c. 55). UenoBeueckuii pazym
HETIOCPE/ICTBEHHO, CUJION WHTYWITUH, BOCIIPHHIMAET OCHOBHEIE, SICHBIE W OYEBUHBIC UCTHHBI, 3 BEIBOJ
CIIEJICTBUI COCTaBISET CYIIHOCTH (wmiocodpun 3HaHWS. Takum oOpazom, mo JlekaprTy, CyIIeCTBYIOT
JUIIb J[BA aKTa MBIIIICHHS, MO3BOJIIONIMX HaM TMOJy4YaTh HOBOE 3HAaHWE Oe3 OIaceHHs! BHAcTh B
ommnOKy: WHTyHIUs U aenykius. OgHako B cBoux «llpaBuiax mis pykoBoxacTBa ymay» JlekapT otmaer
MPEMOYTEHHE WHTYUIUH:

% B.3.: BooGme CymEeCTBYIOT JIOJM CO 3PEHHEM HACTOIBKO OCTPEIM, YTO OHH BHAAT (hassl Bemeps:
HEBOOPY)KCHHBIM TJIa30M; II0-MOEMY, 3TO SIBIEHHE OBUIO M3BECTHO emie B ApeBHOCTH. Ho ¢aser Benepsr He
JIOKa3bIBAIOT, 4T0 BeHepa — Teno, momoOHoe 3emite: (a3bl MOTYT OBITh My IUIAHETHI, COCTOSAIIEH M3 «3(UPHOTO
BEIIIECTBAY.

> Tlackams b. IluchMa K npoBuHnuany, uid Ilucema JlronoBuka MoHTansTa K APYry B INPOBHHLUIO U
OTIIaM Me3yHTaM O MOpali U MOJUTHKE He3ynToB. — Cro., 1898.

* sIraom: B To Bpems Kak MaTeMaTHKa M (HIOCO(DHS IPEBHHX TPEKOB ObLIM MeTa(H3MUHEI — OHM
OTPAaHMYMBAINCH PACCMOTPEHHWEM 3aCTBIBIIMX COCTOSHHM ¥ HWTCHOPHPOBANHM (TEKyIIHME) TPOIECCHl, —
KapTe3naHckas (mnocopus (3TOT TEPMHUH HIET OT JaTHHU3UPOBaHHOW Gopmbl ¢ammnun Jlekapra — Kapresuir)
ObUTa AMANEeKTHYHA, YTO M CAEIal0 BO3MOXHBIM BO3HHKHOBEHHE IU(PQPEPEHINATBHOTO W HMHTETPATHLHOTO
HCYMCIICHUI.

% Hexapt P. Paccyxnenue o metoze ¢ npunoxenusamu. Cepust «Knaccuku Hayku». — M.: Hayka, 1953.

57 Hexapr P. [IpaBuna ainst pykosoacta yma. — M.—JI.: Compkrus, 1936.
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ITox wHTYyHIUEH S pa3yMer0 HE BEpy B IIATKOE CBUJICTECIBCTBO YYBCTB M HE OOMAaHUYMBOE CYXKICHUC
OCCIopsAI0YHOr0 BOOOpPaXKCHUS, HO TMOHATHE SCHOTO W BHUMATEIBHOTO yMa, HACTOJNBKO MPOCTOC H
OTYETIIUBOE, YTO OHO HE OCTABISIET HUKAKOIO COMHEHUSI B TOM, YTO MBI MBICIIUM, HJIH, YTO OIHO M TO XKe,
MPOYHOE TOHATHE SICHOTO M BHUMATEILHOTO yMa, IOPOXKIAeMOE JIHIIb €CTECTBEHHBIM CBETOM pasyma U
Onarozapst CBOei mpocToTe 0oJiee JOCTOBEPHOE, YeM cama JACAYKIIHsS, XOTs MOCIE/Hss U HE MOXeT ObITh
TUIOXO ITOCTPOSHA YETTOBEKOM ([157%, c. 57).

B «PaccyxneHusx o meroae» [lekapT oTcTamBai CyLIECTBOBAHHME pa3yMa U JTOCTOBEPHOTO,
Ha/Ie)KHOTO 3HAaHUS, KOTOPBIM pa3yM obnagaeT. Onupasich Ha NEPBUYHYIO HHTYHUIHIO, JlekapT melTaeTcs
B «Pa3MBIIIICHUAX O METOZE» 10Ka3aTh CyIIECTBOBaHHE Oora. 3aTeM C IIOMOILBIO PacCyKICHUil, IBHO
00pa3yroImux HOpOYHBIN KpyT, JlekapT yoexxaaer cebd B TOM, YTO Hallla MHTYULUS U METOJ JeIyKLUUU
JOJDKHBl TPHBOAWTH K BEPHBIM 3aKIIOYCHUSM, IIOCKOJIBKY Oor He cranm Obl BBOJAWTH HAac B
3a6myxenne.” «[loa c1oBoM «Bory», — yTepxkaaeT JexapT B «MeTadhU3MUECKHX DPa3MBbIIUICHHUIX
(1641), — s mompasymeBar0 CyOCTaHIIMIO OECKOHEYHYIO, BEUHYIO, HEH3MEHHYIO, HE3aBHCHMYIO,
BCEMOTYIIYIO, CO3/ABIIYI0 M TOPOMBIIYIO MEHs M BCe OCTalbHbIe cymectBymomue e ([16]%, c.
363).

Yro ke KacaeTcsi COOCTBEHHO MaTeMaTHIECKUX HUCTUH, TO B «MeTahu3NueCKuX Pa3MbIIUICHUSIX)
Hexapt roBoputr ciuenyromee: «S cuurtan Hambojee OOCTOBEPHBIMH TE€ HCTUHBI, KOTOpPBIE SCHO
BOCIIPHHUMAJl KaK OTHOcsAIIMecs K (urypam, 4YuciaMm H JAPYTHM MaTCpI/IHM,61 NpHAHAJIEKAIIUM
apudMeTrKe, TEOMETPUHU U BOOOIIEC YHCTON U aOCTPaKTHONH MaTeMaTHuke... ToJIbKO MaTeMaTHKaM JIaHO
JOCTHYb HECOMHEHHOCTH M SICHOCTH, MO0 OHHM HCXOIST M3 TOTO, YTO Haubojee JIErKO M IPOCTO».
HcTouyHnnkoM MaTeMaTHUYeCKUX MOHSITHH W MCTUH SIBJISIOTCSA HE OIyHIeHus. Onu HOCST BpO)KILeHHBII\/'I
XapakTep M TNPUCYIIM HAlmleMy pa3yMy OT pPOXKICHHS; HaIelseT K€ MMH Hall pa3yM caMm OOor.
YyBCTBEHHOE BOCHPHUSTHE MATEPUAIBHOIO TPEYTOJIbHUKA HE MOXKET IIOMOYb pa3yMmy COCTaBHUTH
IpeAcTaBlIeHue 00 HAeaNnbHOM TpeyrojipHHKe. [ pa3yma BIOJIHE OYEBHIHO, YTO CyMMa YIJIOB
TpeyrojbHHUKa J0JKHa ObITh paBHa 180°.

3arem [lexapt oOparmmaercs k ¢puzndeckoMy MHUpPy. MOXHO HE COMHEBATHCA, YTBEPXKAAaeT OH, B
TOM, YTO HUHTYWTUBHBIC TPEICTABICHUS, SCHO CO3HABaeMble pPa3yMOM, M IIOIy4aeMble M3 HHUX
JeNyKTHBHBIC 3aKIIOYCHUSI MPUMEHUMBI K (u3nueckomy mupy. dekapty ObUIo sicHO, uTo Oor mpu
COTBOPCHHU MHpPa PYKOBOACTBOBAJICA MATEMATUYCCKUMU NPHUHIUITIAMHA. B «PaCCy)KI[CHI/ISIX O METOAC»
OH TOBOPUT O CYLIECTBOBAaHMHU «3aKOHOB, YCTAHOBJIEHHBIX OOTOM B NPHUPOJE, M MOHITHH, 3amedar-
JICHHBIX MM B HallUX JyHiax. Koin CKOpPO MbI AOCTATOYHO IMOPA3MbICIMM HaJd HUMH, TO HC CTAHEM
0OoJjiee COMHEBATLCS B UX MPOABJIICHUAX BO BCEM, YTO CYHIECTBYCT U TPOUCXOAUT B MUPE.

Hanee JlekapT yTBepKIaeT, YTO 3aKOHBl TNPUPOJBI HEU3MEHHBI, TaK KaK COCTaBJISIOT
HEOTHEMJIEMYIO YacTh MPELYCTaHOBJIEHHOIO OOrOM MaTeMaTH4ecKoro IviaHa. Emne 1o BbIXOaa B CBET
«Paccyxnenuss o merone» Jlexkapt B muceme ot 15 ampens 1630 r., agpecoBaHHOM OTIy MapeHy
MepceHHy, TeoIory U 6IM3KOMY JPYTY MATEMATHKOB, > YTBEPIIALL:

He 6oiiTecs BCIOy MPOBO3MIIAIIATH, YTO OOT YCTAHOBHUII 3TH 3aKOHBI B IPUPO/IE TaK JKe, KaK CYyBepeH
YCTaHABJIMBAET 3aKOHBI B CBOEM KOPOJEBCTBE... M M0J00HO TOMY, Kak KOpOJIb oOpeTaeT Tem Oosibliee
BCIINYHMC, YEM MCHBIIC 3HAKOT €ro noAAaHHbIC, Mbl CUMTACM BCIINYUC 60ra HCIMMOCTUXKUMBIM U HE MBICIIUM
ce0s 6e3 HebecHoro naps. Kro-uubyapr Bo3pasut Bam, 3ameTuB, 4TO eciii OOT yCTaHOBWII 3TH UCTHHBI, TO
OH JK€ MOXXET U3MCHHTH WX, KaK HM3MEHSICT KOPOJbh CBOM 3aKOHbI. Ha momoOHOe BO3pakeHHE CleayeT
OTBCTHUTH, YTO TAaKOC I[ef/'ICTBI/ITeJ'H)HO BO3MOX>KHO, €CJIM MOXCT U3MCHATHCA 60)1(])5{ BoJid. S He cuuTar T
HUCTUHBI BEYHBIMU U HEU3MEHHBIMU 10 TEM KC IIPUYHUHAM, 10 KOTOPBIM CYXKY O 60Fe.

%8 Hexapt P. [IpaBuna ans pykosoactsa yma. — M.—JL.: Coupkrus, 1936.

% SIrnom: Parmonamictst Jlexapt u JleiGHUIT GbLi rTyGOKO BEPYIOIIMMH TIOAbMH, HO B HX GHIOCODCKHX
W Hay4YHBIX CHCTeMax OOry OTBOJMJIOCH BechbMa OrpaHMYeHHOE MecTo. B wactHoctn, [lekapt (a Bcien 3a HUM B
eme 6osee oTyeTIMBON opme JleHOHuI) cunTan 6ora «rapaHTOM UCTUHHOCTH JIOTUKH», TaK Kak ee aKCHOMBI (Kak
1 MO0BIe IpyTre MaTeMaTHIeCKie akCHOMBI!) HEe TOKa3bIBAIOTCS, a IPUHIMAIOTCS Ha BEPY.

% Jlexapr P. U36panusie nponssenerns. — M.: Tocronurusaart, 1950.

*1 B.3.: Jlyuire 6bUI0 GBI EPEBOINTH KAK «..APYTHM CYIIHOCTSMY.

%2 fraom: Karommaecknii MOHaxX Mapen Mepcenn (1588—1648) He ObIT 0COOEHHO KPYITHBIM YYE€HBIM (XOTh
€ro UMsI COXpPaHWIOCh B COBPEMEHHOH TEOPHHU YHCEIT); OJHAKO OpraHM3yromas poib ero B Hayke XVII B. Oputa
OTPOMHOI: B 3Ty 3MOXY OTCYTCTBHS HAy4YHBIX >KypHamIoB MepceHH OBUI CBOETO poja IICHTPOM OKMBJIEHHON
MEPENUCKN YYEeHBIX M Yy HEro BCEr/a MOXHO OBbUIO MOJYYHTh MH(OPMALMIO O TEKYIIMX yclleXaX MaTeMaTHKOB
Pa3HBIX CTpaH.
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B nmpuBeneHHOM OTpBIBKE M3 MUcbMa JlekapT OTpUIaeT paclpoCTpaHEHHOE B €r0 BpeMeHa MHEHHUE O
TOM, 4TO GOT HEMPECTAHHO BMEIIMBACTCA BO BCE, UTO IPOUCXOIHT B mpupoze.”

Jns m3ydenns ¢pusmgeckoro mupa Jlexapt xoten Obl HCIIOIB30BaTh TOIBKO MAaTEMAaTHKY, HOO, 1O
ero cCoOCTBEHHOMY NpHU3HaHUIO B «PaccykIeHHH O METoJe», «H3 BCEX, KTO KOrAa-mubo 3aHUMajcs
MOMCKOM HCTHHBI B HayKaxX, TOJBKO MaTeMaTHKaM yIaJIOCh IOJMYYHTh HEKHE [10Ka3aTelIbCTBa, T.C.
yKa3aTh NPUIHHBI, OYEBUIHBIC U J0cTOBepHBIe». [Io MHeHUIO /lekapTa, OHOM JHUIIH MaTEMaTHKU OBLIO
OBl BIOJIHE JTOCTATOYHO IJs1 M3ydeHHs (usndeckoro mupa. B «llpunnunax ¢umocodum» (1644) on
MUILIET:

51 mpsiMO 3asBIISAIO, YTO MHE HEU3BECTHA WHAsh MATepHsl TEIECHBIX Belllei, KaK TOJBKO BCSIYCCKU
JenMMasi, MOTylass UMeTh (QUIypy U JBH)XKHMAs, HWHAYe TOBOPS, TOJNBKO Ta, KOTOPYIO TEOMETpPbI
0003HAYAIOT Ha3BaHMEM BEIUYMHBI U MPUHUMAIOT 32 OOBEKT CBOUX JIOKA3aTENIbCTB; sI HUYEro B 3TOU
MaTepHH He pacCMaTpUBAIO, KpOME ee IeNeHHMil, Gpuryp u nBiKeHHs,® H, HAKOHel, HUYEro He COUTY
JIOCTOBEPHBIM OTHOCHTEIBHO HEE, UYTO HE OyJIeT BBIBEJACHO C OUYCBUIHOCTBHIO, PABHSIOIICHCS MaTeMaTH-
YECKOMY JI0Ka3aTelbCcTBY. M Tak Kak STUM IyTeM, KaKk OOHApPYKUTCS W3 MOCIEAYIOUIEro, MOTYT OBITh
OOBSICHEHBI BCE SIBIICHHS MPHUPOJBI, TO, MHE IyMAeTCs, HE CIICAYCT B (DM3MKE MPUHMMATH APYTUX HAYA,
KpOMeE BBIIIIEH3JI0KEHHBIX, J1a U HET OCHOBAHMI KEJaTh UX. ([16]65, c. 504-505.)

B «lIpunnunax ¢unocodum» JlekapT mpsmMo Ha3bIBaeT MAaTEMATHKY CYITHOCTBIO BcexX Hayk. [lo
cinoBaMm [lexapTa, OH «HE IPUEMJIET M HE HaJleeTCsl HaluTH B (PU3UKE KAaKUX-THO0 NPUHIMIIOB, OTIMYHBIX
OT TEX, KOTOpbIe CYIIECTBYIOT B ['eoMeTpuu mnm B AOCTpakTHOW MarTemaTuke, MOTOMY, YTO OHH
MO3BOJIAIOT OOBSICHUTH BCE SIBJICHHS Ipupoabl W TMPHUBECTU [JOKA3aTCIbCTBA, HE OCTaBJIAIOLIUC
comHeHU». OOBEKTHBHBIN MHp, 10 [lekapTy, ecTh He YTO WHOE, KaK MaTepHaIn30BaHHOE MPOCTPaH-
CTBO HJIM BOIUUIOLOICHHAA TI'COMCETpHA. Ero cpoiictBa IMO3TOMY HJOJDKHBI BBIBOAUTLCA M3 TMCPBLIX
MPUHIIMIIOB TEOMETPHH (TEPMUH «TeoMeTpHs» JleKapT U ero COBpEeMEHHUKU YIMOTPEOSIIH MPAKTUIECKU
KaK CHHOHMM MAaT€MaTHKH, TaK KakK T[EOMETpHs TOrJa COCTaBJsla 3HAYUTEIbHYIO 4YacTh BCEH
MaTematikn)>®.

Pasmpiiisin  JlekapT u Haja BOMPOCOM, IOYEMY MHUP JO/DKEH OBITh JOCTYIIEH aHalu3y
MareMaTuyeckuMu cpeactamu. [lo muenuro [exapra, HaubOonee ¢pyHAaMEHTATbHBIMU U HalCKHBIMU
CBOWCTBAMM MaTE€pPHHU SBISIIOTCS (OpMa, NPOTSHKEHHOCTh U ABMXKCHHE B IPOCTPAHCTBE U BO BPEMEHHU.
Bce aTH cBoiicTBa MOANAIOTCS MAaTeMaTHYeCKOMY OIMUCaHWI0. Tak kak (opMa CBOAUTCS K MPOTSIKEH-
HoCTH, JlexkapT yTBepxKaal: «/laiiTe MHEe IPOTSKEHHOCTh U JIBXKEHHE, U s IOCTporo BceeneHHyto». Bee
¢usnueckue sBIeHUs, noOasmser JlekapT, — pe3ysibTaT MEXaHHMYECKOro JAEHCTBHUS MOJEKYII,
IIPUBOAMMBIX B JBUXCHHUC CHIIaMU. Cunel  Takxke INOAJYUHAIOTCA HEU3MCHHBIM MaTEMaTHYCCKUM
3aKOHaM.

Kakum oOpa3om 00bsicHsn JlekapT BKYCHI, 3alaxu, Kpacku, TeMOp, BBICOTY U IPOMKOCTb 3BYKOB,
€CJIM BHEITHUH MU, MO €ro BO33PEHMSIM, COCTOSUI JIMIIb U3 JABMKYIIelcs MaTepuu? B atux Bompocax
JexapT mpuHsI TOYKY 3pEHUA T'PEKOB, & UMEHHO yudeHHE JleMOKpuTa O MEpPBUYHBIX M BTOPUYHBIX
KauecTBaX. [lepBUYHBIC KauecTBa — MaTepUs M JBWKCHHE — CYIIECTBYIOT B (U3UYCCKOM MUDE;
BTOPUYHBIE KayecTBa — BKYC, 3allax, LIBET, TEIJIO, MPUATHOCTb WM PE3KOCTh 3ByKa — He Ooyee uem
pe3yabTaTt BO3IIGI‘/'ICTBI/ISI NEPBUYHBIX Ka4Y€CTB Ha OpraHbl YYBCTB 4YE€JIOBCKa, OCYHICCTBIISICMOIO
00MOapIUPOBKOW ITUX OPraHOB BHEIIHUMH aTOMaMH. PealbHBI MUP — COBOKYITHOCTH JIOTYCKAFOIIUX

% draom: B sToM OTHOMIECHMH MO3UIIMK paroHanucToB Jlekapra u JleitOHMIIA, ¢ OJHOW CTOPOHBI, U
Muctuka HeloToHa, ¢ Apyroit, ObIITN MPUHIUIHAILHO pa3aTudHbIME (cp. 1. I11).

® SIraom: 3aMeTHM, YTO IPEBHETPEUECKHE YYEHBIE KIACCHYECKOTO M DIUIHHHCTHYECKOTO IEPHOLIOB,
cienyss MeTapU3UYECKUM YCTAaHOBKAM JIICHCKOW IIKOJNBI M APHCTOTENs, CTPEMHIUCH IMOJHOCTHIO HM3THATH U3
TEOMETPUM JIBIXKEHHUE: €clid caM IepedyeHb JoKazaHHbIX anecoM (MM €ro IMocjieloBaTeNIIMU) TEOPEM,
MPUBOIUMBIN MOCIECIYOIUMH aBTOPaMU, CBHICTEIBCTBYET 00 OMPEIEIAIONIeH PO COOOpaXKCHUH CUMMETPHUN U
JIBIKEHUI B JEIYKTUBHOM TIeOMETpPHUYECKOH cucTeMe HOHMIlLEB, TO y EBkiMga ucnonb3oBaHHE ABMXKEHUN B
TEOMETPHUH OBLIO CTAPATENEHO CBEICHO K BO3MOKHOMY MUHUMYMY.

® Jlexapr P. U36panusie nponssenenns. — M.: Tocronutusaart, 1950.

% friom: CoBO «reoMeTpusi» CIYXKHIO B AHTHUYHBIN MEPHOJ CHHOHIMOM CIIOBA «MATEMATHKA» CIIe W B
cuy crieupUIecKuX YCJIOBHU pa3BuTHA Hayku B JlpeBHel ['peruu: Benab, He uUMesl pPallMOHAIBHONH CHUCTEMBI
CUHCIICHHUS ¥ MTPABHJI 3aIIMCH YHCell (He TOBOpS Yk 00 anrebpandeckoii ciMBosIKe!), TPEKH Jaxke anredpandeckue
TEOpEeMbl W TIOHATHUS YaCTO BBIHY)KJIEHBI ObUIM HM3JIaraTh Ha T€OMETPUYECKOM si3bIKe. Benmnyaitmuii aBTOpHUTET
TpEeYecKoil HayKy MPHUBEN K TOMY, YTO B T€UCHHE THICSUYEIICTUH, KOT/Ia TIepBOHAYAIILHBIC TPUYUHBI OTOKIECTBIIE -
HUSI TEOMETPUU CO BCEH MAaTeMaTUKON yKe OTHalu, JIIOJU MO-NPEeKHEMY 3a4acTyl0 MMEHOBAIM MaTeMaTHKy
reoMeTpuei (Cp. TakKe HKe npum.12).



VEcordia, m3Biaeyenne R-KLINE1 45 Moppuc Kaaiin. «Martematuka |

MaTeMaTUYECKOE OMMCAHUE JBUKEHUN MPEIMETOB B MPOCTPAHCTBE U BO BPEMEHH, a BCs BceenenHas B
[[EJIOM TIPENICTaBIsIeT cO00il OTPOMHYI0O TapMOHHWYHYIO MAIMHY, MOCTPOSCHHYIO Ha MaTeMaTHYeCKOU
ocHoBe. EctecTBeHHBIE HAayKW (2 B JIEHCTBUTEIHHOCTH JIIO0As MUCIMILINHA, MBITAIOMIASACS YCTAHOBHUTD
MOPSIIOK ¥ Mepy) moaurHeHbl MateMatuke. IIpaBuno IV nmekaproBckux «lIpaBun ams pyKoBOACTBa
yMay TJIACHT:

K o06nacTn MaTeMaTHKU OTHOCSTCS TOJIBKO T€ HayKH, B KOTOPBIX paccMaTpUBAeTCs JHOO MOPSIOK,
00 Mepa, ¥ COBEpPIICHHO HECYIIECTBEHHO, OYIyT JIM 3TO YUCIa, GUTYPHI, 3BE3/IbI, 3BYKH WX YTO-HUOYIH
Jpyroe, B 4eM OTBICKMBAeTCS 3Ta Mepa, TakKuM o0pa3oM, JOJDKHA CYIECTBOBATh Hekas oOluas Hayka,
oObBsCHsIONIAasE BCE OTHOCAIIEeCS K MOPAOKY M Mepe, He BXOJS B HCCIICOBAHHE HHMKAKUX YacTHBIX
NpeJMETOB, M 3Ta HayKa JOJDKHA Ha3bIBaThCS HE HMHOCTPAaHHBIM, HO CTapblM, YK€ BOIICANIMM B
ynoTpeOJieHre IMEHEM BCeoOlel MaTeMaTHKH, 100 OHa COJEPKUT B cebe BCE To, Oiaroaaps uemy Ipyrue
HayKH{ Ha3bIBAIOTCS YacTAMH MaTeMaTHKH. HacKonbko OHa MpPEeBOCXOJUT CBOEH JIETKOCTHIO M JIOCTYIHOC-
TBIO BCE AT NOAYMHECHHbIE €l HayKu, BUITHO U3 TOTO, YTO OHA POCTUPACTCS Ha IPEAMETHI BCEX ITHX HayK,
TaK k€ KaKk M MHOTHX IPYIHX, U €CIHM OHa 3aKII04aeT B ceOc HEKOTOpPBIC TPYHAHOCTH, TO TAaKHE e
TPYIXHOCTH COJEPIKATCS | B IOCIEIHIX, MMEIOIINX CBepX Toro u apyrue ... . ([15]%, c. 68.)

Brxuag Jlekapra cOOCTBEHHO B MaTEMAaTHKY CBOAWTCS HE K OTKPBITHIO HOBBIX HCTHH, a K
BBCJICHHIO MOIIHOTO METOJa, KOTOpbIi MbI HBIHE Ha3blBaeM aHAmMTHuecKoii reomerpueii (rm. V)%,
IlosiBneHne aHaMUTUYECKONW T€OMETPUM TEXHUYECKH PEBOIOIHMOHU3UPOBAIO METOAOJIOTHIO MaTema-
THKH.

JexapTt BHec 3aMeTHBIN BKJIaJ M B €CTECTBO3HAHUE, XOTS MO BEJIWYMHE M 3HAYUMOCTH OH
HecpaBHUM ¢ gocTmwkeHusmu Konepuuka, Keruepa unmun Hetotona. Teopust Buxpeit [exapra (. 111)
OplTa Bemymiedt kocmonormdeckoil Teopueir XVII B. JlekapT cTajd OCHOBOMOJOXHHKOM (uiIocohun
MEXaHHLN3Ma, COITIACHO KOTOPOH BCE SIBIICHUS MPUPOABI, B TOM YHUCIIE BCE OTIPABICHHS YEIOBEYECKOTO
Tena (HO He Jylia), CBOAATCA K ABI)KEHUSAM YacTHL, MOJUMHSIOIIMMCS 3aKOHAM MEXaHUKH. B camoit
Mexanuke JlexapT chopMyTMpoBaN 3aKOH WHEPIIMH, HBIHE W3BECTHBIM KaK IMEpBBIA 3akoH HbproToHa:
€CIIM Ha TeJO He NEWCTBYIOT HUKAKHE CHJIBI U OHO HaXOIUTCA B COCTOSIHUHM IOKOS, TO OHO OyIeT u
Janplie npeObiBaTh B COCTOSHHM TIOKOS, @ €CJIM TeJNO JBIKETCS, TO OHO OyAeT NpoJoJIKaTh
MPSIMOJIMHEWHO BUTATHCS C MTOCTOSHHONW CKOPOCTHIO.

Eme oxnum yBieuenuem Jlekapra Obuta ontuka (pacder yuH3). Yacts «['eomerpun» Jekapra u
BcA «JlmonTpukay, 3aJyMaHHas UM Kak MpHiIoxkeHue K «PaccyxaeHuio o MeTo/ie», OCBALIEHBI ONTHKE.
Bmecre ¢ Bumnebponom Chemnmycom J[lekapT pasienseT 4ecTh OTKPBHITHA 3aKOHA MpesIoMJIeHUs!
CBeTAa, ONHMCHIBAIOLIETO, YTO MPOUCXOIUT CO CBETOM IIPH PE3KOM U3MEHEHHH CBOMCTB CPEJIbl, B KOTOPOH
OH pacnpocTpaHseTcd, HalpuMep, NpH MepexoJe M3 BO3AyXa B CTekno wiu Boxy. Hauwano
MaTeMaTHU3alliy ONTHUKH MOJO0XKHUIN €IIe TPEKH, HO MEPBBIM, KTO CUCTEMATHYECKH U3T0XKMII ONTHKY Kak
MaTeMaTuyeckuil npeamer, opu1 Jlekapt. OH BHEC TakKe BaXKHBIN BKJIaJ B reorpaduio, METCOPOJIOTHIO,
00TaHMKYy, aHATOMHIO (OH COOCTBEHHOPYYHO HPOM3BOAMI BCKPBITHS TPYIOB XHBOTHBIX), 300JIOTHIO,
TICUXOJIOTHIO U AK€ METUIIHY.

Xots kapre3uaHckas puiocodusi, T.e. prunocodckue u ecTecTBEeHHOHAYUHBIE B3MIIsABI Jlekapra u
€ro nocienoBaTeneii, B 4eM-TO ¥ MPOTUBOPEUMIIA YUEHUIO APHUCTOTENS U CPETHEBEKOBOM CXOIACTHKE, B
OJTHOM B2)XHOM OTHomIeHHU JlekapT Bc€ e ObLI CXO0JaCTOM: BCE YTBEPXKIEHHS O IMPUPOJE CYIIEro U
peayIbHOCTH OH CTPOWJI Ha OCHOBE YMCTOrO pasyma. JlekapT Bepwus B allpUOpHbIE UCTUHBI U B TO, YTO
pasyM CBOEW CHIION MOXET BbIpabOTaTh MojHOe 3HaHHE 000 BceM. Tak, [lekapT Ha OCHOBE alpPUOPHBIX
paccyxxaeHuil chopmynupoBan 3akoHbl JBWkeHHUs. (PaGoras Hajy OMONOTMYECKUMH U HEKOTOPBIMH
Ipyrumy npobOnemamu, JlekapT B AEHCTBUTENHFHOCTH MPOU3BOIMII SKCIEPUMEHTHl M JeNlal Ba)KHbIE
BBIBOJIBI M3 CBOMX HaOmoaeHui. Ho maxe cBops SBIGHUS TPUPOABI K WX YUCTO MEXAHUYECKUM
nposiBIeHUsIM, JlexkapT MHOTrO€ crienai, 4ToObl N30aBUTh HAYKy OT MUCTHLIU3MA U OKKYJIbTHU3MA. )

Cpoto nenty B obliee yoexeHue B UCTUHHOCTH MaTeMaTHKH U MaTeMaTHUeCKoro (yHIaMeHTa
€CTEeCTBO3HAHUs BHeC M BeluKkuid Matematuk XVII B. (XOTS U HE CTOJNb BIMATENBHBIN QUIIOCOd, KaKk
Hexapt) baes Ilackanp (1623-1662). B otnuuue ot [lexapra, TOBOPHBILETO O CaMOOYEBUAHBIX JUIS
pasymMa MHTYMTHBHBIX NOHATHAX, [lackanmb roBopmin o0 MCTHHAX, BOCIpUHUMAaeMbIX Aymoi. McrtuHa

®7 TTexapr P. IpaBuna mist pykoBoacTea yma. — M.—JL.: Corpkrus, 1936.

SAraom: Jlekapt Takke NpeoOpa3oBall M MOJSPHH3MPOBAI alreOpanvyecKkyl0 CHUMBOJIMKY, MpHUIAB
MaTEeMaTHYECKOMY SI3BIKY Ty (hOpMy, KOTOPOH MPHUAEPKUBAINCH JIEMEHTAPHBIE YUeOHUKHN YyTh JIM HE JI0 CaMbIX
MOCJIECTHUX ACCATHIICTHIA; 3TO JEMOKPATU3UPOBAIIO BCIO MATEMATHIECKYIO HAYKY W 00JIETY/IO TIPUOOIIEHHE K HEel
0O0JBIIEro KOJIMYECTBA JIFOJICH.
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JOJDKHA OBITH TMOO0 «CaMOOYEBUAHON» IS ITyIIH, JINOO JIOTHYECKUM CIIEICTBHEM MOJO0OHBIX UCTHH. B
cBonx «Mpicisax» [lackanps coobiaeT HaMm creayroree:

Hamre 3nanue MCPBLIX MPUHIUIIOB, TAKUX, KaK IPOCTPAHCTBO, BPEMS, IBUKCHUC, YNUCIIO, JOCTOBEP-
HO, KaK BCAKOC 3HAaHUEC, IMOJTYyYacCMOC HaMU ITYTEM yMO3aKHIO‘IeHPII>i. B neiicTBUTEIBHOCTH K€ 3TO 3HAHUE
Jac€T HaM Jylia, U MUHCTHUHKT €CTb HeO6XO,HHMI;II71 (byH,HaMeHT, Ha KOTOPOM Hall pasymM CTPOUT CBOU
3aKJIIOUYCHHUA. Tpe60BaTI) OT AyUIN JOKa3aTeJIbCTBA NMEPBBIX NPUHIHUIIOB, MPEKAC YEM COIIaCUTHCA NPUHATH
HX, IJIA pasdyMa CTOJIb KE OECCMEBICIIEHHO U a6cypz[Ho Kak i1 Aymin Tpe60BaTI> UHTYUTUBHOI'O MPCACTaB-
JICHUA O BCCX YTBCPIKACHUAX, JOKA3bIBACMBIX pa3yMOM, MPEKIAC YEM NPUHATH UX.

Jns [ackanst Hayka — 9TO WCCIIEOBaHNE COTBOPEHHOTO OOroM Mupa. 3aHMMATHCS HAYKOW paan
YIOBOIIBCTBUS AYPHO. BueTs KOHEUHYIO 1Ie1h HAyKH B YIOBOJIBCTBHN O3HAYAET COBpAIATh MCCIEI0Ba-
HHUE C UCTUHHOTO IMyTH, KOO MpPH TaKOM MOAXOJE TOT, KTO 3aHMMAETCA HAYKOH, OOpeTaeT «royioj Win
TSy K YYCHHIO, HOHACBITHYIO JKaX/Ty 3HAHHI®. «TaKoe 3aHATHE HAyKOil MPOMCTEKACT U3 AlPHOPHOTO
B3IJIs/1a Ha ceOs Kak Ha IEHTP BCEro, a He W3 CTPEMJICHHS MCKaTh BO BCEX OKPYKAIOMIUX SBIICHHIX
NPUPOABI IPUCYTCTBHE OOTA U €ro CIaBy».

Cpeny BBIJAIOIIUXCS MBICIHUTEICH, CTOSBIIMX Yy KOJBIOSIM COBPEMEHHOW MAaTeMaTHUKU U
ectectBo3Hanus, ['ammuneo ['ammneit (1564—1642) 3aHnMaeT CTONb K€ MOYETHOE MECTO, Kak M Jlekapt.
Pazymeercs, ['ammreit takke pasfensn yOeKICHHE, YTO MPUPOAa COTBOPEHA IO MaTeMaTHYeCKOMY
IUIaHy ¥ YTO TBOPLOM IUIaHa OblT cam rocmons Oor. IHpokyro HM3BECTHOCTh MOMYYMI CIETYIOLIHN
OTPBIBOK M3 Hebombmoro counHenus ["ammnest «[Ipodupubix nem mactep» (1623):

®unocodus MpUPOAbI HaNMCaHa B BEMMYAWIIEH KHUTE, KOTOpas BCETAa OTKPBITA IEpe]l HalluMHU
rjla3aMy, — s pa3yMmero BceneHHylo, HO IOHATh €€ CMOXKET JIMIIb TOT, KTO CHAadalaa BBIYYUT SI3bIK U
MOCTUTHET NHCBMEHa, KOTOPBIMH OHa HadepTaHa. A HalKMcaHa 3Ta KHUra Ha S3bIKE MaTeMaTHKH, U
MHCHMEHA €€ — TPEYTOJILHUKH, OKPYKHOCTH U JIpyrue reoMerpudeckue Qurypbl, 6e3 Koux Hejb3si HOHITh
M0-4€JIOBEYECKHU € CJI0Ba: 0e3 HUX — TIIETHOE KPY)KeHHE B TEMHOM na61/1p1/1HTe.70

Wrak, mpupoma mpocTta M YHOpSAOYEHHA, M BCE IMPOMCXOJAIIEe B HEH 3aKOHOMEpPHO U
HeoOxomumo. [Ipupona NeHCTBYeT B COOTBETCTBMU C COBEPIICHHBIMH W HEH3MEHHBIMH MaTeMaTH-
YeCKHMHU 3aKOHaMH. MICTOUHMKOM BCEro palMOHANBHOTO B MPUPOJE SBISETCS OOMKECTBEHHBIN pazyM.
Bbor BnOXuin B MHp CTPOTYI0O MaTeMaTHYECKYI0 HEOOXOJMMOCTh, KOTOPYIO JIOAM MOCTUTAIOT JIMIIE C
OONBPIIMM TPYZAOM, XOTS HMX pa3yM YCTpOeH IO o0pa3y M MoJo0HI0 OO0KECTBEHHOIO pasyMa.
CrenoBaresibHO, MATEMAaTHUYECKOE 3HAHHE HE TOJBKO MPEACTaBIAeT co00i abCOMOTHYIO HCTHHY, HO U
CBSIIEHHO, Kak Jrobast crpoka CesimeHHOro nucanus. MccnenoBaHue MpUPOABI — 3aHATHE CTONb K
OnmarouectrBoe, Kak U u3ydenue bubnun. «B neiictBusix Ilpupoasl rocnoas 00T sSBISETCS HAM HE MEHEE
JOCTOWHBIM BOCXHUILIEHHUs 00pa3oM, 4eM B 00kecTBEHHbIX cTuxax [lucanus.

B «/lmamore o nByX TiaBHEMIIMX CHCTEMax MHUpa — NTOJEMEEBOM M KONepHUKOBOI» (1632)
lanmuneit yTBep:knai, 4yTO B MaTeMaTHKE YEJIOBEK JOCTHTaeT BEPUIMHBI BCAKOIO 3HAHUS, HUYYTHb HE
YCTYMAIOLIET0 TOMY 3HAHHIO, KOTOPOE SIBISETCS YAEIOM 00XKecTBEHHOro pazyma. KoneuHo, OoxecTBeH-
HBIH pa3yM 3HAET U BOCIIPUHUMAET OECKOHEYHO OOJIbIIe MATEMAaTHUECKIX UCTHH, YeM YeJIOBEK, HO €CITH
TOBOPUTH O JIOCTOBEPHOCTH, TO T€ HEMHOTHE HUCTUHBI, KOTOPHIE JOCTYIIHBI YEIOBEYECKOMY pazyMmy,
M3BECTHBI YEJIOBEKY C TAKOH K€ IMOJHOTOH, KaK U Oory.

Xota T'anmuneit 6bu1 mpodeccopoM MaTeMaTHKH U MPUIABOPHBIM MaTEMaTHKOM, €ro TJIaBHBIM
BKJIaZIOM B E€BPOMNEUCKYIO KYJbTYpPY CTajll HE MaTeMaTHYeCKHe TEOPEMBl, a T€ MHOTOYHCIICHHBIE
YCOBEPIICHCTBOBAHMS, KOTOPhIE OH BHEC B HayuHBIH MeToJ]l. Hambonee 3HaYMTENIBHBIM M3 HUX SBUIICA

% SIrmom: XapakTepHo, 4TO B IOC/IEIHHE FOIbI CBOEH xu3HH [lackais (kak moske 1 HbIOTOH) MOTHOCTBIO
OCTaBHJI HAYKYy, LIEJIMKOM OOpaTUBIINCH K TEOJOTUH U MOpajibHOU ¢uiocoduu. Ham kaxercs, 4To paBHBIN BKIa,
BHeceHHBIH B Hayky XVII B. paummonamucramn (Iammeidt, [exapt, I'toiirenc, JleliOHu), BepsmnuMHu BO
BCEMOTYIIECTBO YeNIOBEUYECKOro pa3dyma, U muctukamu (Kerutep, Ilackans, HeroToH), Gosee monararomumucs Ha
03apeHue, 4eM Ha CTPOryl0 JIOTHMKY, HAallOMHHAaeT 00 OrpaHMYeHHOCTH (OpMabHO-JIOTMYECKOr0 MOAXOoJa K
MPHUPOAE M O CYIIECTBOBAHWH JBYX B3aMMHO-JOTOJHHUTENBHBIX ITyTeH MOCTHKEHUS MCTUHBI: TUCKYPCHBHOTO U
HHTYUTHBHOTO (TI0 3TOMY TIOBOY CM., Hanpumep, [32: ®eitnbepr E.JI. Knbeprernka, noruka, HCKyccTBO. — M.:
Paawvo u cBa3b, 1981).

" Srjpom: Cerogns Hac MOXKET YAMBHTB, uro lammieil cumTam «OyKBaMID» TOTO S3bIKA, HA KOTOPOM
3amycaHbl BCe 3aKOHBI IPUPOJBI, «TPEYTOJBHUKHM, OKPY)KHOCTH W Apyrue reomerpmueckue ¢urypsr». Ho Bens
eAMHCTBCHHOM MaTeMaTHKo#, nocTymHOW [ammiero, Obula TEOMETPHS [OPEBHHX TPEKOB, a 1O OTKPHITHA
muddepeHInaNIbHOT0 U MHTETPAIBHOTO HCUUCICHUS (B 3HAYMTENILHOM CTENEHW CTUMYJIMPOBAHHOTO TPYAAMHU
lanmies) 1 BOBHUKHOBEHNUS KOHIENINH Ju((epeHInaIbHOTO ypaBHEHHS OCTaBaJIOCh elle OOoJIbIIe MOoIBEKa.
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€ro OTKa3 OT IOWCKOB (PH3MUYECKOTO OOBSICHEHUS, KOTOpPOE APHUCTOTENh CUMTA UCTHHHOU IEIbIO
€CTeCTBO3HAHMS, M IEepPexo]l K MOWCKY MaTeMaTHYeCKOTO OMHCaHus. Pa3nmnume Mexmy 3TUMU ABYMS
MPUHLIUTHAIEHBIMA METOIOJIOTHYECKUMH YCTAaHOBKAMH OTYETIMBO BHIHO Ha CIIEAYIONIEM IpHUMEpeE.
BpoienHoe Tenmo magaer Ha 3eMITt0, IPUYEeM MaJCHUE IPOUCXOIUT CO BCE BO3pACTAIOIICH CKOPOCTHIO.
ApHCTOTENh W CIEJOBABIINE €0 METOMOJOTHH CPEIHEBEKOBBIE YUEHBIC NBITAINCH HAWTH MPUUNHY
MaJCHAA Tela, IPEINONIOKUTEIbHO MeXaHWdecKyto. Bmecto momcka mpuumHbel ['ammreir omumcan
CBOOOIHOE TIaJICHUE MATEMaTHYCCKHM 3aKOHOM, MMCIOIIUM B COBPEMCHHBIX OOO3HAYCHHSX BUI S =
4,9t%, e s — paccrosiHue (B METpax), KOTOPOE TEIO B CBOOOIHOM MafeHHH MPONETAeT 3a t CeKyHa. DTa
(opMyInia HUYEro He TOBOPHUT O TOM, TOYEMY TeJO MajJaeT, 1, Ka3aJoch Obl, JaeT ropas0 MEHbIIIE TOrO,
YTO XOTeNOoCh OBl 3HaTh O siBIeHWH. Ho ["ammmeit ObT yBepeH, YTO 3HAHWE MPHPOMBI, KOTOPOTO MBI
CTPEMHUMCSl JIOCTHUYb, JTOJKHO OBITH OmucateidbHbIM. B cBoell kHure «becenpl W MareMaTUYeCKHE
JTIOKA3aTelbCTBA, KacaroIIMeCs IBYX HOBBIX OTpaciei Haykm» | ammneit yctamu cBoero repos CanbBuaTu
YTBEpXKAAI:

Ceifyac Hemomxojsiiee BpeMs Ui 3aHATUN BOMPOCOM O MPUYMHAX YCKOPCHHS B €CTCCTBCHHOM
JBIKCHUH, TO TMOBOJAY KOTOPOTO pasiMYHBIMH (riocodamu OBUIO BBICKA3aHO CTONBKO DPA3IHYHBIX
MHEHHIl: OJHH NPUIKCHIBAIH €r0 NPUOIMKEHHUI0 K LCHTPY, APYrHe — IMOCTCCHHOMY YaCTHYHOMY
YMCHBLICHUIO COMPOTHBIICHHS CPEbl, TPETH — HEKOTOPOMY BO3ICHUCTBHIO OKPYXKAIOLIEH CPebl, KOTOpas
CMBIKAETCSI 103311 ITaJIAfOIIEero Telld U OKa3hIBACT HA HErO JaBJICHHE, KaK OBl MOCTOSHHO €r0 MOATAIKUBAS,
BCE 9TU MPEIIIOJIOKEHHS U €Ille MHOTUE APYTHe CIeNOBaiIo Obl pacCMOTPETh, YTO, OJHAKO, IIPUHECIO ObI
Maio monb3bl. Ceifdac IUIsl HALIEro aBTOpa OyeT HOCTATOYHO, €CIIM MBI PACCMOTPHM, KaK OH HCCIEAYET U
M31aracT CBOWCTBA YCKOPEHHOTO NBWIKCHHs (KakoBa Obl HHM ObLIa HPHYMHA YCKOPCHHS), IPHHSB, YTO
MOMEHTBI CKOPOCTH, Ha4WHasi ¢ HEePeX0o/a OT COCTOSHHUS MTOKOs, UAYT BO3PACTas B TOM )K€ IPOCTEHIIEM
otHomenuH, Kak u Bpems ([17]7, ¢. 243-244.)

Urak, no Tamunero, comepkarenbHble HAaydHbIE BOIPOCHI CJIENOBAIO OTIEIUTH OT IOHCKA
«IPUYMHBI TPUYUH» W OTKa3aTbCsi OT YHCTO YMO3PUTENBHBIX PpACCYXICHUH O (PU3NIECKIX
MIPEIMOCHUIKAX sABIeHUH. ['annieit Mor Ob1 chOpMyIHPOBATH CBOIO HJICIO B BUJE CICAYIOMIEH MaKCUMBI
JUISL YYEeHBIX: Ballle JeJI0 He pacCyXJaTh — MO4YeMy, a yCTaHaBIMBAaThb — CKOJBKO (T.€. HAXOIUTh
KOJINYCCTBCHHbBIC COOTHOHICHHH).

Becbma BeposITHO, 9TO TiepBasi peakiusd Ha 3TOT IMyHKT HAMEUYEeHHOH | anuieemM nporpamMMel gaxe
B HalllK JIHW OblIa OBl OoTpunarenbHOi. OnrcaHnne sBICHUN Ha s3bIke (GOpMYN He Oosiee 4eM MepBbIi
1rar WCCIICJOBaHMs, BO3pa3Wid KpUTHKH. VcTuHHas (yHKOMsS HayKd B JICHCTBUTENBHOCTH ObLIa
OCO3HaHa TOCIEIOBATEIIMI APHUCTOTENS U COCTOUT B OOBSICHEHUH MPHYWH, [0 KOTOPHIM MTPOUCXOAHT
spreHue. J{axe Jlekapt Bo3pakaa nIpoTHB YCTaHOBKH [ anmiest Ha MOUCK omucaTeNbHBIX hopMylr. «Bcég,
yTo ["ayuieid roBOPUT O Tellax, CBOOOHO MaJaroIIUX B IPOCTPAHCTBE, — YTBepxkaai Jlekapt, — JIMIICHO
BCSKOTI'O OCHOBAHUS, TaK KaK CHadaja eMy Hajjiekano Obl yCTaHOBHUTH NMPUPOAY TsukecTH». Kpome Toro,
npogomkan [exapr, [ammunero crnemoBano OBl MOPa3MBICIUTh O TEPBONPUYMHAX HAOIIOAEMOTO
SIBJICHUS. HO, KaK MBI TCIICPb 3HAEM, IIPUHATOC T"amuneem PCHICHUEC OTPAHNYIUTHECA ONNMCAHUEM SBJICHUA
Obuto HamOoyiee TIIyOOKMM M Hawbojee TUIOJOTBOPHBIM HOBIIECTBOM, KOTJa-TMOO BHECEHHBIM B
METOJIONIOTHIO €CTECTBO3HAHMA. Kak cTaHeT SCHO W3 JalmbHEHIero, 3HaueHHe 3TOTO HOBOBBEICHUS
COCTOSUIO B TOM, YTO OHO 0oOJiee YETKO M OMPEAENICHHO, YeM paHee, MMOCTABHIIO €CTECTBO3HAHHUE MO/
OIrugy MaT€MaTUuKH.

Eme omuH MeTomONOTWYECKUi MPUHIINII, BBIABUHYTHIA ['amuieeM, cOCTOSI B TOM, 4TO Jro0as
00acTh €cTEeCTBO3HAHMA [OJDKHA OBITH IOCTPOEHa MO 00pa3y M MOJAOOMI0 MaTeMaTHUKH. 37ech
HGO6XOZII/IMO BBIACIIUTE [ABa CYHICCTBECHHBLIX MOMCHTA. MaremaTKa Ha4yWMHAEeT C aKCHuOM, T.C.
CaMOOYCBHUIHBIX, ACHBIX MCTHH. 3 uux ¢ IMOMOMIBIO JEAYKTHUBHOI'O BbIBOJAAa OHA YCTaHABJIMBACT HOBBIC
uctunbl. CienoBaresbHo, J1100as 001aCTh ECTECTBEHHBIX HAYK TaKkKe JIOJDKHA HAYMHATH C aKCHOM, WIIH
IMPUHOUIIOB, U CTPOUTHCA ACAYKTHUBHO. KpOMe TOTO0, U3 MUCXOAHBIX AaKCHMOM HAJIC)KUT HM3BJICKATH KaK
MOXXHO OoJblne ciencTBuil. Takoi ke IUTaH, MO CYIIECTBY, OBLI TMPEIIOKEH eIe ApPHUCTOTENIEM,
BUJICBLUIMM KOHEYHYIO IeJIb B JACAYKTUBHOH CTPYKTYPE €CTECTBEHHBIX HayK, 00pa3loM AJisi KOTOPBIX
JTOJDKHA CITY)KUTh MaTeMaTHKA.

Ho B TOM, 4TO KacacTCs crocoba IMOJIYUYCHU NEPBBIX IPUHIUIIOB, Tamunen PEUINTEIBHO OTOHICTT
OT TPEKOB, MBICIUTENEH cpenHeBeKoBba M [lexapta. [Ipenmecrsennuku ['anunes u Jlexkapt ycMmartpu-
BaJI UCTOYHMK MEPBBIX MPUHIUIIOB B YEJIOBEYECKOM pazyMme. CTOUT JUIIb pasyMy MOPa3MBICIUTH HaJl
JII-O6BIM Kpyrom HBHGHHﬁ, KaK OH TOT4HaC XC€ ITOCTUTHET Q)yHHaMeHTaHBHBIe HNCTHUHBI. HpI/I 9TOM B

! Tanueii T'. U3Gpaunsie Tpy st B 2-x Tomax. T. 2. — M.: Hayka, 1964.
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KadyecTBE IpHUMeEpa, MOATBEP)KIAIOIIETO BCECHIIME YEIOBEUECKOr0 pa3yMa, OOBIYHO CCBHUIAJHCH Ha
MateMaTuKy. Takue akcuombl, Kak «Ecim K paBHBIM [dacTsM] mpuOaBUTH paBHBIE, TO IOJy4arcs
paBHbIe ke [dacTu]» wau «Yepe3 00ble BE TOYKHM MOXKHO IPOBECTH IPSIMYI0, U IMPUTOM TOJIBKO
OJIHY», SIKOOBI CaMONPOM3BOJIEHO BO3HHMKAIOT, KOTZIA MBI HAYMHAEM Pa3MBIIUIATE O YHCIAX WIHA O
¢burypax, — 1 OHU CUMTAIMCh HEOCHOPUMBIMU MCTUHAMU. [ pEKH yCTAaHOBMIIM HECKONBKO (hH3MUECKUX
IPUHIMIIOB, KOTOPBIE B UX I71a3aX OBLIM CTOJIb K€ IPUBJIEKATEIbHBIMY, KAK MATEMAaTHUECKHE aKCHOMBI.
Tak, OHM CUMTAIIM BIIOJHE OYEBHIHBIM, YTO BCE Tesia BO BcelleHHOM JOKHBI 3aHUMAaTh ONpeAeIeHHOe
(ecrecTBeHHOE) MecTo. He MeHee 04eBHIHBIM Ka3aloch H TO, YTO COCTOSIHUE MOKOs OoJiee corjacyercs
C CYTBIO BellleH, 4eM COCTOsIHME ABIbKeHHs. He mozmnekano COMHEHUIO U yTBEPXKAECHUE O TOM, YTO, IJIs
TOTO, YTOOBI IPUBECTU TEJIO B COCTOSHHE IIBIXKEHUS M Jajiee MOIAEPKUBATh 3TO COCTOSIHHUE, K HEMY
HEOOXOIUMO MPUJIOKHUTE ONpeNeNeHHYIO cuity. Bepa B To, 4TO 4eJI0BeUYeCKUi pa3syM CHOCOOEH caM o
cebe BeIpaboTaTh PyHAAMEHTAIbHbBIE IPUHITUIBI, HE OTPHUIIAET MOJIB3Y HAOIONEHUH IS yCTAHOBICHUS
nepBelx npuHIMnos. Ho HaOmroneHus kak Obl IOMOTarT pasyMy NPHUIIOMHUTH IEPBbIE MPHUHLMIIBL,
noJ00HO TOMY, KaK IIPH B3IJIsIe Ha 3HAKOMOE JIMLIO B IAMATH BCILUIBIBAIOT PAa3JIMUHBIC CBECHUS O HEM.

Bce a1u yuensie, mo MEeHUIO ["anuiesi, cHauana pemany, Kak J0JbKeH Obul Obl PyHKIIMOHUPOBATH
MHpP B COOTBETCTBHU C IPENyCTAaHOBICHHBIMH NEPBBIMH IMPHUHLHUNAMH. l'anunel e cuuTai, 4ro B
¢u3nKe, B OTIIMYHE OT MAaTeMAaTHKH, NCTOYHUKOM IIE€PBBIX MPHHIUIIOB JOJDKHBI OBITH SKCIEPUMEHT U
aHaM3 ero pe3ylapTaroB. UTOOBI mMoNydyaTh MpaBWIbHBIE M (DyHIAMEHTAJIbHBIE TMEPBBIC MPHUHIMIIBL,
Gu3NKy HaAIEKUT ¢ OONBIINM BHUMAaHHEM MPHUCIYIINBATHCA K TOJIOCY NMPHUPOIBI, @ HE K TOMY, YeMY
OTJAaeT MpeNnoYTeHHe pasyM. [ammiell OTKPBITO KPUTHKOBAI €CTECTBOMCIHBITaTEeNeH M (uinocodos,
NPUHUMABIINX T€ WU UHBIC «3aKOHBI» TOJBKO IMOTOMY, YTO T€ COTJIACOBBIBAINCH C UX AlPUOPHBIMH
NPEACTAaBICHISIMA OTHOCHTEJIBHO TOTO, Kak [OJbKHa Obuta Obl BecTH cebst mpupoxpa. [lpupona,
yrBepkaan ['amuneil, He coTBOpuiIa CHayana MO3I YEIOBEKa, a 3aTeM MHpP TakK, 4TOObl OH ObLI
BOCIIPHHUMAEM YeJI0BEYEeCKUM pa3yMoM. B ajipec cpeJHEeBEKOBBIX CXOJIACTOB, BTOPUBIIUX APHCTOTEIIO
W 3aHMMAaBIIMXCS TOJKOBAaHHEM pAa3UUHBIX CYKIACHUH B €ro COYMHEHHMsSX, | anuieil sS3BUTETBHO
3aMeTHJI, 4TO 3HaHWEe OepeTcsl U3 HaOoIeHuil, a He u3 KHUT. becronesno cnoputs 06 Apucrorene. Te,
KOTO OH HasbIBaJl OyMa)XHBIMHU yYEHBIMH, XOTEIH OBl YIOJOOHUTh €CTECTBCHHOHAYYHBIC HCCIICAOBAHHUS
n3ydeHnio «OHeuabl» wiu «Opuccen» W TPEBPAaTUTh HAyKy O TPHUpONie B cBoA TekcToB. «llepen
3aKOHOM IPHUPOJIBI OECCHIIBHBI JI0ObIE ABTOPUTETHI.

Hexkoropsie ydensie amoxu Bo3poxaenus u coBpemennuk [ amnes Opaucuc bakon (1561-1626)
TaKe MPUILIH K BBIBOJAY O HEOOXOAMMOCTH KCIEPUMEHTAILHOTO MOAX0/a K U3yYSHHUIO TIpUpobl. B
3TOM IyHKTE CBOel mporpammbl [amueii He HaMHOro omepenun apyrux.”” Tem He MeHee, [exapT He
CMOT' 110 JIOCTOMHCTBY OLEHHTh MYAPOCTh TaJIMJIEEBCKOrO IMOIXO/Aa C €ro yImopoM Ha 3KCIIEPHMEHT.
Hamm opransl 4yBcTB, yTBepKAan JexapT, ClIOCOOHBI JHIIL BBOJUTH B 3a0ITyKAcHUE. TOIBKO pazym
MOJXKET pa3BesThb TyMaH IOJOOHBIX 3a0MyXJICHHH W TOCTHYh WCTUHY. M3 BpPOXKAEHHBIX TEPBBIX
NPUHIMIIOB, TOCTHIa€MbIX Pa3yMOM, Mbl MOXEM BBIBOAWTH SBJIECHHS NPHUPOIAL M NOHUMATh HX. B
JIEHCTBUTEIBHOCTH, KaK MBI YK€ yIIOMHHAIHU, JlexkapT B cBoeil Hay4HOI paboTe MHPOKO MCIOIB30BA
3KCIIEPUMEHT U TpeboBaj, YTOOBI TEOPHS HAXOAWJIACh B COTJIACHU C DKCIIEPUMEHTOM, OJHAKO B CBOEH
¢duocodun OH NPOJOIKAI CBSI3bIBATH UCTUHBI HCKITIOUUTEIBHO Pa3yMOM.

Msuenue ['anuies o TOM, YTO OJUH JIMIIb Pa3yM HE MOXKET CIYKUTh MCTOUHHKOM MPaBUIIBHBIX
(bU3NYECKUX MpeCTaBICHNN, Pa3lIeNisuIn Wb HeMHorHe pusukn. Tak, B3rsasl Jlexkapra KpuTHKOBa
Xpuctuan [toiirenc. C KPUTHKOH YWCTOTO pallMOHAIM3Ma BBICTYMAIM M aHTIHICKHE (DUIUKH.
Obpamasice k wieHam Koponesckoro obmiectBa, Pobepr I'yk (1635-1705) zasBun: «Mmes nepen
rJla3aM¥u Tak MHOTO (haTaJbHBIX MPUMEPOB OIMMOOK M 320y KIIEHHI, COBEPIICHHBIX OOJBINEH YacThiO
YeNoBeYecTBa, KOTJa OHa ONMHMpallach TOJBKO Ha CHITYy 4YEIOBEYECKOro pa3yma, Mbl HadalH Terepb
MIPOBEPSITH BCE TUIIOTE3BI CBUAETEIHCTBOM OPTaHOB UYBCTBY.

Pazymeercs, ['anuneid moHMMai, 9TO SKCIEPUMEHT MOXKET NMPHBECTH K HENPaBUILHOMY HpPUH-
[UITY ¥ YTO JICYKTUBHBINA BBIBOJI N3 HEBEPHOTO MPUHIIMIIA TIOPOXKJAN OBl OIMMOOYHKIE 3akimo4deHus. OH
npeasiarai v, Mo-BUAUNMOMY, UCIIOIB30BAN SKCIIEPUMEHTHI [T POBEPKH CBOMX YMO3AKIIOUEHUN U IS
orbopa mepBbIX MpuHOHUNOB. HO BOmpoc o TOM, CKOJb IIMPOKO SKCHEPUMEHTHpOBaN caM [ anmiei,
ocTaeTcs OTKPBITEIM. HeKoTopble M3 MPEeNIOKEHHBIX UM 3KCIIEPHMEHTOB MHOT/IA HAa3bIBAIOT «MBICIICH-
HBIMU»: [amuiiell JHIIb MBICIIEHHO MPEJCTABISII, YTO JIOJDKHO TMOJYYHUTHCS B PE3yJbTaTe TaKOTO
9KCTIepUMeHTa. TeM He MeHee, BBIABHUHYTHIH UM HMPUHIIMII, COTJIACHO KOTOPOMY (hH3NYEeCKHE TPUHIIMIIBI

2 sirnom: B XIII B. pelaolee 3HaueHUe HKCIEPUMEHTA JIJIs1 TOUHOTO 3HAHUS NOCTYJIMPOBAJ aHIJIMICKUI
MoHax-(pannuckanery Pomxep bakon (ok. 1214-1299), B3risipl KOTOPOT0, OAHAKO, TTOJHOCTHIO MPOTHBOPEYHIIH
MHUPOBO33PEHHUIO €0 BPEMEHH, UTO OIPEAEIUIIO Tparndeckuil xapaxrep xusHu P. bakoHa.
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JOJDKHBL OMHUPAThCs HA HKCHEPUMEHT W HaOroneHwe, ObUI PEBOJIONMOHHBIM M HMMEJ pellaroliee
3Ha4yeHue. Cam ['asnneil He COMHEBAJICS B TOM, YTO HEKOTOPBIE U3 IIPUHIMIIOB, HCIIOIb30BaHHBIX OOrOM
IIPY COTBOPEHUH MHPA, MOT'YT OBITh IIOCTUIHYTHI YUCTHIM Pa3yMOM, HO, IIPOJIOXKUB IIyTh SKCIICPUMEHTY,
INanmunelt 0MHOBpPEMEHHO 3apOHUI M COMHEHMs. ECIM MCTOYHMKOM OCHOBHBIX HMPHUHIMUIIOB €CTECTBO-
3HAaHUSI JOJDKEH OBITh OSKCIEPUMEHT, TO HE AOJDKEH JIM JKCIEPUMEHT CIYXHTh HCTOYHUKOM H
MaTeMaTHYECKUX aKCHOM? DTOT BOIPOC HE OECIIOKOMI HU caMoro ['anuies, HU €ro IpeeMHUKOB BIUIOTh
no Hayana XIX B. MaremaTuka npoosikaina HacaaKAaTbCs CBOMM MPUBUIIETMPOBAHHBIM MT0JIOKEHUEM.

CBOI0 ecTeCTBEHHOHAYYHYIO NIeSITeIbHOCTD ['anuiell cocpedoToYna Ha mpolieMax MaTepud M
nBwkeHns. OH He3aBUCHMO OT JleKapTa yCTaHOBWJI NPUHLWI MHEPLUH, HbIHE N3BECTHBIM KaK IEPBbIH
3aKkoH AwxkeHHs HproToHa. ['amunero ynanock Takke MOIYYHUTh 3aKOHBI ABWKEHUS NMOJHMMAIOIIHUXCS
BEPTUKAJIBHO BBEpX U MaJaOUIMX TeJ, JBIKEHHUS TeN IO HAKJIOHHOM IUIOCKOCTH, a Takke Ted,
OpOILIEHHBIX IO HEKOTOPBIM YIJIOM K FOPU30HTY. [anmneli mokasai, 4To Tej0, OpOLIEHHOE MO YIIOM
K TOPU30HTY, ABWXKETCS 1O napabose. Pestomupys, MOXXHO CKa3aTh, 4To I'anmiei mccienoBan 3aKOHBI
JIBIDKEHUsI 3eMHBIX Tel. M XOoTs, Kak BO BCSKOM OOJBIIOM OTKpHITWH, Yy ['amumes 3aBegoMo ObLIH
MPEIIIECTBEHHUKY, HUKTO U3 HUX HE CO3HABAJI C TAKOM SICHOCTBIO UJEH U MPUHLUIIBI, KOTOPBIM JOJKHO
PYKOBOJCTBOBATHCSL HAYYHOE HCCIIEIOBAHUE, U HE MPOBOAMI TH IPHUHLMIBI B XKU3Hb CTOJb MPOCTO U
3¢ PEKTHBHO.

Bynyun riay0oko HOBaTOpCKoO# mo ayxy, ¢unocoduss ¥ METONONOTHs HayKH [ anwiess moaroro-
BUJIA MOYBY AJiA cBeplueHuil Mcaaka HploTOHA, KOTOpBI pOAMIICS B TOT CaMblid T'OJ, KOr/Aa YyIIEN U3
JKU3HU [ anunei.
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. Mamemamu3zayua nayku

Tak kak BO BCAKOM Y4YEHHU O IPHUPOJE UMEeTCs
HayKd B COOCTBEHHOM CMBICIIE JIMIIb CTOJBKO, CKOJIBKO
uMeeTcs B HeH anpuOpHOTrO MO3HAHUS, TO Y4YCHHE O
npupoze OyaeT cofepxaTh HayKy B COOCTBEHHOM CMBICTIE
JIMIIB B TOM Mepe, B KAKOH MOXET OBITh IPHMEHEHa B HEM
MaTeMaTHKa. >

Hmmanyun Kanm

Ecnu yOexxneHue B TOM, YTO MaTeMaTHYECKHE
3aKOHBI €CTECTBO3HAHUSI MPEACTABISIOT COOOH UCTHU-
HBI, OPTaHMYECKH BKIIOYECHHBIE TOCMOJOM OOTrOM B
CO3JaHHBIM MM IJIaH BceneHHOW, W MoJBepragoch
KaKHM-TO COMHEHHSM, TO OHH OBbUIM OKOHYATEIHHO
pa3Besnbl VMcaakom Heiotonom (1643—-1727). Xots
Hetoron Obim mpodeccopom Matemaruku Kewm-
OpUIKCKOTO YHHUBEPCUTETA W IO NpaBy CUUTAETCS
OJTHUM M3 BeIMYaHIINX MaTEeMaTHKOB BCEX BPEMEH,
€ro 3HaueHHe Kak (pru3rKa MpeBOCXOIUT €ro MaremMa-
TUYECKyI0 pemyTaruio. PaboTsr HeroToHa momoxumm
Hayajo HOBOM 3p€ M IOCIYXWJIU OCHOBOW HOBOH
METOJIOJIOTUM €CTeCTBO3HAHMs, OTBOJAMBIIEH MaTe-
MaTuke Ooliee 3HAUMTENHHYIO W (YHIAMEHTAIBHYIO
pOITb, 9eM 3TO OBLIO MPEXKIE.

B Ttpynax Komepnuka, Kemnepa, exapra,
Ianunes u [lackans ObIIO JOKa3aHO, YTO HEKOTOPHIE
SIBICHUS TPUPOJABI IMPOTEKAIOT B COOTBETCTBUU C
MaTeMaTHUECKUMH 3aKOHaMH. Bce 3T ydyeHble He
TOJILKO OBUTH TIYOOKO yOEXKIEHBI B TOM, YTO OOT
COTBOpHJI BeeneHHyro mo MareMaTnieckoMy IIaHy,
HO ¥ YTBEPXkKAalIHM, YTO MAaTEeMaTHYECKOE MEBIIUICHHE YeJIOBeKa COrIacyeTcs C O0KEeCTBEHHBIMU
npeHaYepTaHUsIME W TIOTOMY TPHUroJHO s pacmudpoBku 3toro I1uiaHa. Punocodus (unm
METO/0JIOTHS]) HayKH, rocriocTBoBasmas B X VIII B., Obw1a copmynupoBana 1 noxpodHo pazpaboTana
Hexaptom. MenHo [lexapTy npuHaIEKUT U3BECTHOE BBICKa3bIBAHHE O TOM, YTO BCS (PM3HKA CBOAUTCS
K TEOMETpPHUH, KOTOpYI0 W caMm JlexapT, ¥ Jpyrue aBTOPHI TOH TOPHI paccMaTpHBaId KaK CHHOHHM
MaTeMaTHKH. B To ke BpeMs KapTe3MaHCTBO — HayuyHass Metoposiorusi [lexapra, pasnensemas
OOJIBLIMHCTBOM TpeIIecTBeHHMKOB HpioToHa, B TOM umcie 'lodreHcoM, OTBOAMIIA €CTECTBO3HAHUIO
ABTOHOMHYIO OT MaTeMaTHKU POJib, BMEHSSI B O0S3aHHOCTH YENIOBEKY MOMCK (PpHU3MYeckux oOBsSICHEHUIA
SIBJICHUU ITPUPOJBL.

I'pexn, rmaBHBIM 00pa3oM ApPHCTOTENb, TAKKE NBITATUCH OOBICHATH SBIECHHUS MPUPOABI C
MOMOIIbI0 (PU3UYECKUX MOHSATHH. [ JTaBEeHCTBYIONIASI B KIIACCHYECKYIO 3II0XY TEOpHs YTBEpkKIala, YTo
BCSl MaTepusi TIOCTPOCHA M3 YETHIPEX AJIEMEHTOB (3eMJIM, BO3/lyXa, OTHS M BOJBI), HaJIEIEHHBIX OJHHM
WIN HECKOJIBKHMH CBONCTBaMH (TSDKECTBIO, JIETKOCTBIO, CYXOCTBIO M BIaXHOCTHIO). Habmromaemoe
MOBEJICHUE MAaTepUu OOBACHICTCS Pa3IMYHBIMU COYETAHUSIMH 3THX CBOMCTB. Tak, OrOHb CTPEMUTCS
BBEpX, MOTOMY YTO OH JIETKHM, a 3€MHasi MaTepus MaJlaeT, Tak KaKk OHA Ha/IeJIeHa TaKUM CBOMCTBOM, KaK
TsbKkecThb. K cBoiicTBaM, KOTOpPBIE IPEKH PUIHMCHIBATIH YETHIPEM OCHOBHBIM 3JIEMEHTaM, CPETHEBEKOBBIC
yueHble T0OaBHIM MHOKECTBO HOBBIX, HAIIPUMEDP CUMIIATHIO, BBI3BIBAIOILYIO B3aUMHOE MPUTSKEHUE T
(>xene3a ¥ MarHMTa), M AHTUTIATHIO, KOTOPOH OOBSCHSIIOCH B3aMHOE OTTAJIKWBAHHE Tell.

Jexapt oTBepr Bce 3TH CBOICTBA M CTall YTBEPXKAATh, YTO Bce (PM3NUECKHE SIBICHUS MOTYT OBITH
00BsIcCHEHBI MaTepuel 1 ABrkeHneM. CyliecTBEHHBIM PU3HAKOM MaTepud JleKapT cuuTai MpOTsHKEeH-
HOCTb, @ TaK KaK MPOTsLKEHHOCTh M3MEpPHMa, TO OHa MOXKET ObITh CBeieHa K Maremaruke. bonee toro,

" Kanr W. Countenus B 6-Tu TOoMax, T. 6. — M.: Meicib, 1966, c. 59.
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MPOTSKEHHOCTh HE CylIecTBYeT BHe MaTepuu. CieaoBaTenbHO, IMyCTOTa HEBO3MOXKHA. Matepus ke
B3aMMOJICWCTBYET C MaTephedl JHUINb MPH HENOCPEICTBEHHOM CONPHUKOCHOBEHHH W COCTOHWT U3
MeThUANIINX HEBUIUMBIX YAaCTHII, Pa3IUYHBIX TI0O CBOMM pa3Mepam, Gpopme U ApYruM cBoiicTBaM. Tak
KaK 4aCTHUIbl MATEPUU CIHUIIKOM MaJIbl M TIO3TOMY X HEBO3MOXXHO HaOIIOAaTh, Ui OOBSICHEHUS Ooee
KPYITHBIX [T0 CBOMM MacIITadaM SIBICHUH HEOOXOANMO MPUHSATH ONPENeIeHHbBIE TUIIOTE3bI O TIOBEACHUN
yacTtril. Bc€ mpocTpaHCTBO 3aMOTHEHO YacTHIIAMU, OOpa3yIONIFMHA HHOTJA CKOTUICHUS 3HAYUTEIHHBIX
pasMmepoB, HanpumMep TutaHeTsl ConHeuHo# cucteMbl. TakoBa CyITHOCTh Teopun BUxpeit Jlekapra.

JlexkapT cranm OCHOBOIIOJIOKHUKOM MEXaHUCTHYECKOW TeopuH. Ero mocnenoBarensmu ObLTH
¢bpanmy3cknit ¢unocod u cesmeHHUK [Ipep 'accenmu (1592-1655), anrmmiickuit dunocod Tomac
T'066c (1588-1679) m rommaHnckuii MaTeMaTHK W ¢u3nk Xpuctuan [roiirenc (1629-1695). Tak, B
«Tpaktate o cBete» (1690) [roiireHc moOMBITAICS OOBSICHUTHL ONTHUCCKUE SIBICHHUS, WCXOAS U3
TUTOTE3bI, YTO BCE MPOCTPAHCTBO 3ANOTHEHO YaCTHUIAMH 3PHUpPa, IO KOTOPHIM — OT OJHOM K JAPYTOn —
nepenaercs ABwkeHue cpeta. [lonHoe Ha3BaHue counHeHus [rolirenca — «Tpakrtat o cBete, B KOTOPOM
0O0BSCHEHBI MPUYUHBI TOTO, YTO C HUM MPOUCXOIUT IPU OTPAKCHUU U TPEIOMIICHUH, B YACTHOCTH TPU
CTPaHHOM TpPEIOMICHHH HCIaHacKoro mmata» [19]7*. B mepsoii rnase «Tpakrata o cBete» Iioifremc
YTBEpXAaeT, YTO B UCTUHHON (HUIOCOPHUH «IPUINHY BCEX E€CTECTBEHHBIX SIBJICHHH IOCTHTAIOT IMPH
MTOMOIIIH COOOpaKCHUH MEXaHUYECKOT'0 XapaKTepay, U J00aBJISET, UTO, IO €r0 MHCHHUIO, «TaK U CICIyeT
MOCTYNaTh, B NMPOTHUBHOM CJy4ae MPUXOIUTCS OTKA3aThCs OT BCSKOW HaJEXKIbl KOTJA-TU00 M 4TO-
HUOYAb TOoHATH B msuke» ([19], c. 12). 'accenam pacxoaurtcs BOo MHEHHH C [FOWTEHCOM JHIIL B
OJTHOM: OH CYUTAET, YTO aTOMEBI IBIXKYTCS B IIyCTOTE.

DU3NYECKUE TUNIOTE3bI, Kacaroluecs NOBEACHUS MEIbYalIInX 4acTUL, MO3BOJIIIN, 10 KpailHEn
Mepe, B 00IuX depTax, OOBACHUTh KPYITHOMACIITAOHBIE SBJICHHUS B MPUPO/IC; OAHAKO OHM UMEH YHUCTO
YMO3pHUTENbHBIH XapakTep. Kpome Toro, ¢usudeckue rumoress! JekapTa u ero mociieoBareneid Opumm
HE KOJMYECTBEHHBIMH, & JIUIIb Ka4yeCTBEHHbIMH. OHHU MO3BOJISUIA OOBSCHATH SIBIICHUS, HO HE JaBaJld
BO3MOXKHOCTH TIPEJICKA3bIBaTh: PE3yJIbTAaThl HAOIIOACHUS WM DKCIICPUMEHTOB I KapTE3UAHIICB BCET/ia
OKa3bIBAIMCH HEOXUITaHHBIMU. JIeHOHHIT Ha3Basl BECh CBOJ MOJOOHBIX (YM3MUYECKUX THUIOTE3 He Ooiee
4YEM IPEKPACHON BBIITYMKOM.

Hauano unoit punocodun Hayku ObUTO ONIOKeHO ["anuineem, KOTOPBI MPOBO3TIACKIL, YTO HAyKa
JTOJKHA CTPEMUTHCS K MaTeMaTHYECKOMY OIMCAHUIO SBJICHUS, a HE K (U3NIECKOMY OOBSICHEHHUIO €ro.
Kpome Toro, (m3mueckue NPUHIWIEI HAAJEKUAT BBIBOAUTH W3 OKCIEPHUMEHTOB W WHAYKTUBHBIX
YMO3aKJIIOUEHUH, CCIaHHBIX Ha OCHOBAaHHMH PE3YJIbTaTOB ONbITOB. Ciieays 3Toil pusocodpuu, Heroton
MoJ1 BIUsTHUEM cBoero yuutens Mcaaka bappoy u3MeHH BeCh X0 HAYYHOTO Pa3BUTHSA, IPUHSB BMECTO
(U3MYIECKUX THIIOTE3 MAaTEMaTHIECKHE ITOCBUIKH, YTO TIO3BOJIMIIO JIe]aTh JOCTOBEPHBIC TIPEJCKa3aHus, K
KOTOphIM mpu3biBall ®PpaHcuc bakon. Crenyer 0co00 MOMAYEPKHYTh, YTO CBOM MaTeMaTHUECKUE
MOCHUTKA HEIOTOH BBIBOAMIT U3 SKCIIEPUMEHTOB U HAOJIOICHUH.

[Ipenreuert Hprotona Obin ['ammimed, m3ydaBmimii cBOOOIHOE TaJeHUE Tela W JIBIDKEHUE Tell,
OpOIIIeHHBIX TIOJ] YIIIOM K Topu3oHTY. Mcaak HproTOH paccMoTpern ropasfo 0ojee mMupoKyro mpoodiemy,
3aHMMAaBIIYI0O YMBI yueHbIX B cepeanHe XVII B.. MOXHO JIM yCTAaHOBHUTH CBSI3b MEXJY 3aKOHAMHU
JIBUKCHHS 3€MHBIX TE€J, OTKPBITHIMU | 'ajuieeM, ¥ 3aKOHaMHU IBW)KEHUS HEOECHBIX Tell, OTKPBITHIMU
Kermnepom? Uzaest o Tom, 94TO 3aKOHBI JIFOOOTO JBUKEHHS JOJDKHBI CIIEJOBATH M3 HEOOJBIIOTO YUCIIA
YHUBEPCAIBbHBIX 3aKOHOB, MOXET I10Ka3aTbCs TPAHIUO3HOW M HEOOBIYHON, XOTS PEIUTHO3HBIM
marematukaM XVII B. oHa mpexacTaBisiiack BecbMa ecTeCTBEHHOW. bor corBopun BceeneHHyro, U Bce
SBIICHUSI TIPUPOJIGI HE MOTYT HE MOAYMHATHCH €AMHOMY IUIaHy TBOpma. A Koib ckopo Bcenennyro
co371aBaj eANHBIA pa3yM, TO BeChbMa BEPOSITHO, UTO BCE SIBJICHHS B TIPUPOJIC TIPOTEKAIOT B COOTBETCTBHUH
C OJHHM M TEM XK€ CBOJOM 3aKOHOB. MaremaTtukaM M ecTecTBoMcHBITaTeIsM XVII B., 3aHATBEIM
pasraJblBaHHEM IUIaHA TBOPIA, IIOUCK HEKOETO OOIIEro, CKPBITOrO 32 BHEIIHUM Pa3IMdueM JIBUKCHHMA
3€MHBIX U HEOSCHBIX TEJ, Ka3aJICsl BIIOJHE Pa3yMHBIM.

OcymiecTBIIsIsI CBOIO TPOTpaMMy ITOMCKAa YHHBEPCATLHBIX 3aKOHOB, HBIOTOH TOMydYWi HEMAajo
BaKHBIX PE3YJITATOB B anreOpe u reomeTpun. OCOOCHHO BEIMK €ro BKJAJ B co3naHue nuddepen-
[MUATBHOTO W HHTerpasibHOro ucuucienus (1. V). Ho ckonb HU 3HAYUTENBHBI MaTeMaTUYECKHE
noctrxkeHns HproToHa, BCe OHM OBUIM JIMINBb CPEICTBAMHU PELICHMS €CTECTBEHHOHAYYHBIX IPOOJIEM.
Cob6cTBeHHO MaTeMaTHKy HBIOTOH CUWTall CIWIIKOM CYXOH M CKyYHOW MaTepueill W BUAEN B Hell He
Oonee uveM ymoOHBIN cHocoO BBIpOKEHHUS 3aKOHOB Tpupoabl. Bce cBom mombicibl  HbroTOH
COCPEIOTOYMI Ha TIOMCKE €CTeCTBEHHOHAYYHBIX MPHUHITUIIOB, KOTOPHIE MOXHO OBUIO OBI MOJIOKHUTH B

" Troiirenc X. Tpakrart o ceere. — M.—JI.: OI'U3, 1935.
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OCHOBY €IMHOI TEOpHH IBIXCHUS 3eMHBIX U HeOecHbIX Ten. K cuactelo, kak Beipasmics denu duapo,
npupoaa ynoctowna HeroToHa CBOUM TOBEPHEM.

Pazymeercs, HproToH OBUI XOpOLIO OCBEIOMJIEH O 3aKOHaX MABWXKCHUS, YCTaHOBJIECHHBIX
lamuneem. Ho otkpeiThie [TanmumeeM 3aKkoHBI HE MOTJIM  CIYKHTh CKOJBKO-HHUOYIb HaAEKHBIM
nyreBoauTeneM. M3 mepBoro 3akoHa IBIKEHHs ObLIO SCHO, YTO Ha IUIAHETHl cO cTOpoHbl CoiHua
JIOJDKHA IeHICTBOBATh KAaKasi-TO CHJIa IMPUTSDKEHUS, B IPOTUBHOM Cllydae KaXKAas IUIaHeTa JBUranach Obl
o npsMoil. Mnes o cune mpuTsKeHUs, TOCTOSIHHO JIEHCTBYIOLIEH Ha IIaHeTsl co cTopoHsl CoiHIa,
MPUXOJMIAa B TOJOBY MHOTUM elle A0 TOro, kak HbIOTOH NpUCTYHNMJI K CBOMM HCCIIEOBAHUAM:
Komnepauky, Kemiepy, 3namenuromMy hnu3uky-skcnepuMeHTaropy Pobepry I'yky, Gusnky u nu3BecTHOMY
apxutektopy Kpucrodepy Peny, actponomy Damonnay ['amnero u npyrum. Ilpeamomaramoch, 4To Ha
JalbHUE IUIaHETHl 3Ta cuila JIeicTByeT cinabee, YeM Ha OJNMKHUE, M YTO BEIMYMHA CHIIBI U3MEHSETCS
00paTHO NPONMOPLUHUOHAIBHO KBaapaTy paccrosHus oT Connuma no miaHetel. Ho mo Herotona Bce
Pa3MBIIUICHHS O CHJIE TATOTEHHs HE BBIXOIMIN 32 PAMKH YHCTOTO (HIOCO(CTBOBAHKS.

HproToH mpuHsI TUNOTE3y, BBICKA3aHHYIO €ro IMpeaUIeCTBEHHHKaMH, a MUMEHHO: OH Mpeamo-
JIOXHJI, YTO cuiia F B3aMMHOTO MpUTSHKEHHS JIOOBIX ABYX Tell ¢ MaccaMd M u M, ynaneHHBIX Apyr OT
Jpyra Ha paccTosiHue I, BeIpakaeTcs GopMyIIoi

~ mM
F=G ,-"I’T . (1)

B aroit popmyne G — mocTossHHAS, T.€. UMEET OJJHO H TO e 3Ha4eHre mpH Jo0sx M, M u r. 3HaueHue
3TOH MMOCTOSIHHON 3aBUCHUT OT TOT'0, B KAKMX €AMHHUIIAX U3MEPSAIOTCS Macca, Cuila U pacctosiuue. Hproton
00001IMIT TakKe ycTaHOBJICHHBIE ['aiuaeeM 3aKOHbBI IBUKEHUS 3 MHBIX Tell. DTH 0000IIeHUS N3BECTHBI
IOJI Ha3BaHUEM TPEX 3aKOHOB Herorona.’ [leperiii 3akoH HbloToHa, CPOpPMYIHpPOBAHHBIN eIle
Hexaptom u 'anuneem, rmacut: «Beskoe Teno npoAomkaeT yaep>KUBaThCS B CBOEM COCTOSIHUHU TTOKOS
WIM PpPaBHOMEPHOTO TMPSAMOJIMHEWHOTO JBWKEHHs, IMOKa M IIOCKOJBKY OHO HE NpUHYXKIaeTcs
MIPUJIO)KEHHBIMU CHJIAMH HM3MEHHUTb 3TO COCTOSHHE». BTOpol 3akoH yTBep)KJIaeT, YTO «HU3MEHEHHe
KOJINYECTBA JABWKCHUS MPOMOPLUOHAIBHO TMPHUIOKEHHONW IBIDKYLIEH CHiI€ M NPOUCXOIUT MO TOU
NpsIMOM, MO KOTOpO#l 3Ta cuina aelcTByer». COrnacHO TPEThEMY 3aKOHY, «IECHCTBUIO BCErJa €CTh
paBHOE U IPOTHBOIIOJIOKHOE NMPOTHUBOAEHUCTBUE, MHAYEe — B3aMMOJAEWCTBUS ABYX TeNl APYr Ha Jpyra
MEKy COGO0 PaBHBI M HANPABIEHBI B IPOTHBONONIOXKHBIE cToporb ([20]7, ¢. 39—41). Onupasics Ha
TPH 3aKOHA IBMXKEHHSI M 3aKOH BceMUpHOTo TsAroteHus (1), HproToH mosryums1 BO3MOKHOCTD ONKCHIBATD
JIBUKEHHSI 3eMHBIX Tell.

B Teopun nBwkeHust HeOecHbIX Ten HpIOTOH opepskan OiecTsiryro moOemy, J0Ka3aB, YTO TPH
3akoHa Keruiepa, moiay4eHHbIE UM METOAOM MPoO M OMMOOK Ha OCHOBAaHHM PE3yJIbTaTOB MHOTOJETHUX
HaOmronennii Tuxo bpare, mpeactaBisror co0oil He YTO MHOE, KaK MaTeMaTUYeCKUE CIIECACTBUS U3
3aKOHa BCEMHUPHOTO TATOTEHUS M TpeX 3aKOHOB JABIKeHUSA. Tem cambiM HbIOTOH mokazajn, 4To
JOBIDKEHHE IUIAHET, KOTOPOe, KaK Mojarajd 10 Hero, He MMeeT HUYero oOILEero ¢ JABMKEHHEM 3EeMHBIX
TeJ, B AEHCTBUTEIILHOCTH MOTUMHSETCS TEM K€ 3aKOHAM, YTO M JIBU)KEHHE 3eMHBIX Tel. B 3TOM cMbIcie
HeioToH «00BACHMI» 3aKOHBI IBIXKEHHS TuaHeT. Kpome Toro, mockonpky 3akoHbl Kemepa cormacy-
I0TCSI € pe3yJIbTaTaMH HaOMIOACHUH, NX BBIBOJ U3 3aKOHA BCEMHUPHOIO TATOTEHHUS CTaJl PEBOCXOIHBIM
MOJTBEP)KICHNEM NPABUIBHOCTH CAMOT0 3TOTO 3aKOHA.

Te HeMHOTHE CNeACTBUS U3 3aKOHOB JIBWKEHUS M 3aKOHA BCEMHUPHOTO TATOTEHHUS, O KOTOPHIX MBI
VIIOMSIHYJIM, — BCErO JIMIIb HEOOJBIIOW MpUMEp TOro, 4To ObULIO JaHO CBepHIMTh HbioToHY. 3akoH

™ sIrmom: Peskas monmemuka Mexry HetotoHoMm u ['ykoMm 1o moBoAy NMpHOpUTETa B OTKPHITHH 3aKoHA (1)
BCEMHPHOIO TATOTEHHS OCTABIISIET CTONb TSATOCTHOE BIIEUYATICHHE €LIe U MOTOMY, YTO LEIUKOM OTHOCALIUNCS 1O
CBOEH HAay4YHOH HJEOJIOTUU K «IOHBIOTOHOBCKOMY» NEPUOJY aHTIIMICKUHA ydeHbli ['yk Tak, BUAUMO, U HE MOHSI,
YTO €ro NPETEH3UN Ha 3TO BBIJIAIONIEECs] OTKPBITHE ObUTH HEOCHOBaTeIbHBIMH. ['yK Bhimucan popmyiy (1), ncxozns
U3 YHCTO YMO3PHUTEIBHBIX COOOpaKEHUIl: «ICHO», UYTO I'paBUTAIMOHHAs CHJa, cO3JaBaeMas Maccod M, IoirKka
OBITH IpONOpIHOHANbHA M; C Jpyroi CTOPOHBI, IIOCKOJIBKY Ha PAacCTOSHMM I OT Macchl 3Ta CHJa pPaBHOMEPHO
pacmpocTpaHsieTcss o cdepe IO 4nr?, 1o cuma B KaXIO# TOYKE STOM cheprl momkHa OBITH 0OpaTHO
nponopiuoHanbHa r°. To, 9TO STH YHCTO SBPHCTHICCKHE COOOPAKEHHS MOTYT JIMIIb [OJCKA3aTh OTBET, HO HUKAK
He JIoKa3ath ero, ['yKy moHATh ObLUTO HE TaHO.

® B.3.: D10 Temeph MX HA3BIBAIOT «3aKkoHaMu HpioToHa. A B camoii pabote HbIOTOHA HET jake CIoBa
«3aKOH», HE TOBOPS YK€ O €ro MMEHH. TaM OHH Ha3bIBAIOTCS MPOCTO TeOpeMaMH («IPEINIOKEHHAMNY», KaK y
EBknuma).

" Hetoton W. MartemaTuueckie Hadana HarypanbHO# ¢miocoduu. Cobpanue TpynoB akagemuka A.H.
Kpouiosa. T.7. — M.—JI.: U3n-8o AH CCCP, 1936.
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BCEMHUPHOTO TATOTEHUS OH MPUMEHHMI K OOBSCHEHUIO HEMOHSITHOTO paHee SIBICHHA — OKEaHCKUX
MPUIUBOB. VX BBI3BIBAIOT CHJIBI IPUTSKEHUSA, JEUCTBYIOIIAE CO CTOPOHBI JIYHBI M B MEHBIIEH CTENIEHU
co cropons! ComnHua Ha Gonblire Macchl Boabl. [0 JaHHBIM O BBICOTE JIYHHBIX NPHIMBOB (IPUINBOB,
BbI3bIBaeMbIX NpuUTsKeHrneM JlyHsl) HetoToH Bbrumcnun maccy Jlynel. HetoTon m T'iolireHc oneHmnn
BEJIMYMHY 3KBAaTOPUAIBHOTO YTONIIEHHUA 3emiin. HpIOTOH M Apyrue mokasand, YTO IBM)KEHHE KOMET
TaKXKe COIJIACYeTCs C 3aKOHOM BCEMHUPHOIO TSTOTEHHS. 1eM caMbIM KOMEThl ObUIM MPU3HAHBI
3aKOHHBIMH ujieHaMH COJHEYHOM CHCTEMBI; UX MEpEecTaad CUUTATh CIy4YalHBIMH MpPUIIENbLAMHU U3
KOCMHYECKHUX TIYyOMH WM 3HAMEHMSMH, CYJIIIUMH TPO3HYI0 Kapy W rubenb. HploTOH mokaszan, yTo
BCJIEJICTBHE 3KBATOPHAIBHOTO YTONIIEHUS 3€MJIM 3€MHas OChb IOJ JeHCTBUEM NpUTsDKeHus! JIyHbl u
ConHila He yKa3bIBaeT HEM3MEHHO Ha OJHY M Ty K€ 3BE3Iy, a ONHCHIBAeT KOHYyc C mepuogom 26000
JeT. OTO JAOJTONEpUOJUYECKOe W3MEHEHHE HAIpaBJICHUS 3€MHOM OCH MPHUBOJUT €XKETrOJHO K
HEeOOJIBIINM CIIBUT'aM B HACTYIUIEHUH BECEHHETO U OCEHHEr0 PaBHOJACHCTBUM, OTMEUYEHHBIM | unmapxom
3a 1800 net mo HetoTona. Tak HEIOTOH 0OBSICHHI CMEIICHIE PaBHOACHCTBHIA.

Haxkonen, ncnonp3yst npuOiImKeHHbIe METOIbI, HBIOTOH pelni HEKOTOphIe 3a1a4H, OTHOCSIIUECS
K nBwxkeHuto JIyHsl. Hanpumep, U3BECTHO, UTO MIOCKOCTh, B KOTOPOW MPOUCXOAMUT ABMKeHHE JIyHBI,
HECKOJIbKO HAaKJIOHEHa K IUIOCKOCTH ABMKeHHMa 3Jemuu. Kak mokaszan HproToH, 3T0 00yCIOBIEHO
B3aMMHBIM TpuUTsDKeHHeM ConHina, 3eMiau U JIyHbI, OMHCHIBAEMBIM 3aKOHOM BCEMHPHOTO TATOTEHHS.
HrioToH U ero HemocpeCTBEHHbIE MPEEMHUKH B HAyKe BBIBEJIM M3 3aKOHA BCEMHPHOTO TATOTEHMS TaK
MHOT'O Ba)KHBIX CJICACTBHUI O JBIDKEHUSX IUIAHET, KOMET U JIyHbI, a TakKe 0 KOIeOaHHUAX YPOBHS MODS,
YTO Ha MPOTSDKEHUH TOCIENYIOIINX ABYX CTOJETUH CUUTAJIOCh, YTO OHM Jajik IOJIHOE OOBSICHEHHE
CUCTEMBI MHpa.

B cBoell rpanaumo3Hoil AestenbHOCTH HBIOTOH mNpuaepKUBajCs NPUHLHKIA, BBIIBUHYTOTO
l'anuneeM, — uckath He GHU3MUECKOE OOBSCHEHHE, a MaTeMaTHdecKoe onucaHue. HbIOTOH HE TOJBKO
CBeJ BOEIMHO OTPOMHOE YMCIIO 3KCTIEPUMEHTAIbHBIX TaHHBIX U TEOPETHUECKUX pe3yipTaToB Kemepa,
lNanunes u I'roiireHca, HO U IOCTAaBUJI MaTEMATUYECKOE ONMCAHUE B OCHOBY BCEX CBOMX €CTECTBEHHO-
Hay4YHBIX TPYIOB M NpeACKa3aHWi. B mpenucioBu K MEPBOMY HM3JaHUIO CBOErO OCHOBHOIO TPYZa,
HOCHBILIETO BeCchbMa IpUMeYaTelbHOEe Ha3BaHWe «MaTeMaTHuecKHe Hadala HaTypalbHOH (uioco-
dum»’®, HpI0TOH TOBOpHT:

Tak kak apeBHHe, 1Mo cioBam [lammyca, mpumaBanu OONBIIOE 3HAYCHHE MEXAHHKE TPU W3YUCHUH
MPUPOABI, TO HOBEHIIUE aBTOPHI, OTOPOCHB CYOCTAHIIMH M CKPBITHIC CBOWCTBA, CTAparOTCS MOIYNHHUTH
SIBIICHHS TIPUPOIBI 3aKOHAM MAaTEMATHKH.

B 3TOM counHeHMH MMeeTcs B BHAY TIIATEIHHOE Pa3BUTHE MPUIOKESHUH MAaTEeMaTHKU K (QHU3HKE ...
MO3TOMY U COUYMHEHHE 3TO HaMHU MpEeJJIaraeTcs Kak MaTeMaTHUeCKre OCHOBaHUs Qu3uku. Best TpyaHOCTH
(busuky, kak OyAeT BUJHO, COCTOUT B TOM, YTOOBI TIO SIBJICHHSIM JIBUXKEHHS PACTIO3HATH CHJIBI TIPUPOJIBI, a
3aTeéM IO OTUM CWJIaM OOBSICHUTH OCTalbHbIE sBIEHUS. s OSTOM Imenu mpenHa3sHayeHbl o0Iue
MPEJIOKEHUS], U3JI0)KEHHbIE B KHUTAaX MEPBON M BTOPOH ... 3aTEM MO TUM CHJIaM, TaKXKe MPU TMOMOIIU
MaTeMaTUUeCKUX MPEJI0KEHUH, BBIBOJSATCA JIBUKEHHUS IJIaHET, KOMeT, JIyHbI U MOps. ([20]79, c. 1-3)

Mpl BUiMM, 9TO Matematuke B «Hauanax» Hpr0TOHA OTBOAUTCS TIIaBHASI POJIb.

Y HpooTOHa WMETUCh BCE OCHOBAHMS OTIABaTh KOJHMYECTBEHHBIM MAaTEMAaTHYCCKHM 3aKOHAM
MPeINoYTeHUE nepel GU3MYECKUM OOBSICHEHUEM: IEHTPAIbHBIM (PU3NUECKUM IOHSITHEM HBIOTOHOB-
CKOM HeOeCHON MeXaHHWKH Obljda CHja TATOTEHHS, a ACHCTBHE JTOW CHJIBI OH HE MOT OOBSCHUTH C
MOMOIIbI0 (u3nUecKkux MmoHaTui. [IpeacraBneHue o cujie TATOTCHHS, ACHCTBYIONICH MEXIY JTHOOBIMU
JIByMsI MaccaMH, JaXe €CIM MX Pa3Ae/sioT COTHH MUJJIMOHOB KHJIOMETPOB IyCTOTO IPOCTPAHCTRA,
Ka3aJloCh CTOJb YK€ HEBEPOSATHBIM, KaK M MHOTME CBOWCTBA, MNPHAyMaHHbIC i OOBICHEHUS
(u3MYEeCKUX SBIICHUH TOCIIEeIOBATESIMU APHUCTOTENS M CPETHEBEKOBBIMH cxosiactamiu. [IpeicraBnenne
0 JTaJTbHOACHCTBYIONIMX CHIIaX ObUTO OCOOEHHO HEMPUEMIIEMBIM Il COBpEMEHHHKOB Hpr0TOHA, yrOpHO
HACTaMBAaBIINX HA MEXaHUCTHYECKUX OOBSCHEHHMSX M MPHUBBIKIINX BOCIPUHUMATH CHIIY KaK Pe3yjbTar
HEIOCPE/ICTBEHHOTO CONPHKOCHOBEHHMS TEJ, MPU KOTOPOM OIHO Telo «roikaet» apyroe.”’ Ortkas ot

® sIrmom: Hano umets B BUJy, YTO TOJ «HATypallbHOW (uiocodueil mpupoas» BO BpeMeHa HproToHa
MOHUMAN  Pu3uKy, TaK YTO JIATUHCKOE Ha3BaHWE BEJIMKOTO TpyJda HBIOTOHA MOXXHO TIEpeBECTH W Kak
«MareMaTH4ecKie OCHOBBI (PU3UKI.

" Heroron M. MatemaTideckue Hadaiga HarypanbHoil ¢unocopun. CoGpanue TpyaoB akagemnka A.H.
Kpemosa. T.7. — M.—JL.: U3xa-80 AH CCCP, 1936.

% sIrmom: Hamomumm, aro M. ®apageii (1791-1867) u naxe JI.K. Makcpemn (1831-1879) B aHanmorndHoi
CUTyallud, a WUMCHHO B CBOEM HCTOJKOBAHUHU 3JCKTPOMATHUTHBIX SIBICHHUN, HCXOJHMIN W3 MEXaHUCTHICCKHX
OOBSICHEHUH CHJ TPUTSDKCHUS W OTTAJIKABAaHUS 3apsDKCHHBIX TEN, ONMHPAIOIIUXCS Ha (DUKTHUBHBIC «CHJIOBBIC
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(u3nIeCKOro OOBICHEHUS U TpsMasi 3aMEHA €r0 MaTeMAaTHYSCKUM OITUCAHUEM SIBIICHUS TIOTPSICITN JaKe
BEJIMKUX YYCHBIX. [ FOMTreHC cunTal Haer TpaBUTAINH «abCcypIoM», TIOCKOIBKY JISHCTBHE Yepes MyCcToe
MIPOCTPAHCTBO UCKIIOYAJIO BCAKUI MEXaHU3M ME€pEaaur CUJIbL, OH MOpaXKkaics TeM, 4To HpI0TOH B3s1 Ha
ce0sl TSDKKHIA TPY ¥ BBITIOJHWJI TPOMO3/IKHE BHIYHCIICHHSI, KOTOPhIE HE 00OCHOBBIBAIUCH HUYEM, KPOME
MaTeMaTU4YeCcKOro MpUHUUNA TIAroTeHus. IIpOoTHB 4YMCTO MaTeMaTHYECKOrO OIMCAHUS CPaBUTALUU
BO3paKaJM ¥ MHOTHE JpyTHue coBpeMeHHWKH HproToHa, B ToMm umcne JleiOHuI, KOTOpHIi cpa3y, Kak
ToNbKO mpountand B 1690 1. HploToHOBCKME «Hauamay, 3aHs1 B OTHOUICHUU UX PE3KO KPUTHUECKYIO
MO3ULHI0 U TPOAOKAT KPUTHKOBATh HJCI0 JATBHOACUCTBUS 1O caMoOil cBoed cmeptu. Bombtep,
BO3BpaTHBIINCEH B 1727 1. ¢ moxopoH HeroToHa, ¢ MpoHmeH 3ameTny, 9To B JIOHZOHE HMapUT BaKyyM,
torga kak B [lapmxke omrymaercs ruieHyM (IIpOCTPaHCTBO, 3aIIOJIHEHHOE TOHYANIIIeH MaTepueil) — BeIb
Bo ®pannum Bc€ emie mapcTBoBana KapresuaHckas ¢unocodus. [lomeiTkn oObscHeHHs (eHOMEHa
JIaTbHOJICUCTBUS HE MPEKpallaliich 10 Hayana XX B.

U Bcé xe mopa3uTensHble HayYHbIE TOCTIXEeHHS HBIOTOHA cTamn BO3MOXHBI TOIBKO Onaromaps
TOMY, YTO OH BCEIEJI0 Tojarajics Ha MaTeMaTH4YecKoe OMNHMCAHHWE JaXe B TeX clyyasX, Korjaa
¢u3nueckoe MOHUMAHWE SIBICHHS MOJHOCTBIO OTCYTCTBOBajo. Bmecto ¢usmueckoro oObBsCHeHUS
HrroTon nan komudecTBeHHYIO (DOPMYIUPOBKY AEHCTBUS CHIIBI TSATOTEHUS, TIOJIE3HYIO YKe TEM, 4TO OHA
MMella MNoJJaBaBlIMics NpoBepke cwmbica. MMmeHHo mnoatomy HbioToH B mnepBoi kHure «Hawan»
3aMedaeT: «ITH TOHATHS JOJDKHO paccMaTpuBaTh Kak MareMaThieckue, ubo s eme He o0cyxaaro
(U3MYECKUX TPUYMH M MECTa HAXOXKIEHHUS CH». Ty K€ MBICIh OH TOBTOPSET W B KOHIIE CBOETO
COYHMHEHHSL:

B Hamm HaMepeHus: BXOIHMIIO TOJIbKO YCTAHOBUTH BEIMYMHY U CBOWCTBA 3TOM CHIIBI 11O SBJICHUAM H
MPUMEHHUTH TO, YTO HaM yJAJIIOCh OTKPHITh B HEKOTOPBIX MPOCTECUIIINX CIyYasiX, KaK 3aKOHbI, TIO3BOJISIOIIHE
MaTEeMaTUYECKH OLICHUBATH IEHCTBHS CHUIBI B 0O0JiCe CIOXKHBIX CIydasiX... Mbl TOBOPUM MamemMamuiecki
(xypcuB HproToHa) BO u30ekaHHE BCAKUX BOMPOCOB O MPHUPOJE ITOH CHIIbI, KOTOPYIO MbI HE TOHHMaeM
JIOCTAaTOYHO JUISL TOTO, YTOOBI CTPOUTH KaKHe-THOO0 THITOTE3HEL. .. ([201%, ¢. 29.)

B muceme HeioTona npenonodHomy Pudapny bertnu ot 25 deBpans 1692 1. ecTh Takue CTPOKH:

To, uro rpaBuTanys JOJDKHA OBITh BHYTPEHHHMM, HEOTHEMJIEMBIM U CYLIECTBEHHBIM aTpHUOyTOM
MaTepHH, MO3BOJISAS TEM CaMBIM JIFOOOMY Telly JeHCTBOBaTh Ha JPYroe Ha PacCTOSHHUM depe3 BakyyM, Oe3
KaKoro-iubo IOCpeIHHMKA, C TOMOIIbI0 KOTOPOTO M dYepe3 KOTOPHI AeHCTBHE M CHia MOTNH OBl
nepesiaBaThCsi OT OJHOTO TeJla K APYroMy, Ipe/CTaBIsIeTCs MHE HACTOJIBKO BOINHMIOIICH HENENOCThIO, UTo,
M0 MOEMY TI'IyOOKOMY YOESXIECHHIO, HH OJHH YEJIOBEK, CKOJBKO-HHOYAb WCKYHIEHHBIH B (QHIOCOPCKHX
MaTepusiX W HaJIeJICHHBI CIIOCOOHOCTBIO MBICIHTh, HE COTJIACHTCSA C HEi. BBI3BIBaTh TATOTEHHE JOIDKECH
HEKMH areHT, IIOCTOSHHO JAEHCTBYIOIIMH IO ONpEAeNEHHBIM 3aKOHAM, HO MaTepHalieH OH WIH
HeMaTepHaJIeH, 5 IPEJOCTABIISIIO CYUTh MOUM YUTATEIISIM.

HeCMOTpH Ha YCIOCXHU, MOOCTHUIHYTBIC HpoToHOM B MaTreMaTHUYECKOM OIIMCAHUM SIBJIEHUU
rpaBuTany, OTCYTCTBUC ITOHUMAaHUA (1)I/I3I/I‘IGCKOFO MEXaHn3Ma 3TOro ABJICHUSA ITPOJ0JIKAJIO BOJHOBATH
YUYCHBIX, HO BCC HUX YCHUIIUA HaWTH npuemiieMoce OOBSICHEHHE HE YBCHYAJINCH YCIICXOM. Ha »t10
obcrosiTenbCcTBO OOparaer BHUMaHue enwckorn J[xopmk bepxim B cBoeM nuanore «AJCuPpoH, WA
Menxwuit pumocod» (1732) ([211%, c. 443-464):

Es¢panop. ... [Ipomry tebdst, AncudppoH, He Hrpaii TEPMHHAMH: OCTaBb CIIOBO Cild, U3PUHB BCE
Ipoyee U3 CBOMX MBICIIEH, U Thl YBUIMIIb, KAKOBA TOUHAS UJIES CUTIBL.

Auncudpon. Ilog cunoil 1 noHMMa B Telax TO, YTO BBI3BIBAET JBUKEHUE U APYrHE OLIYyTUMBIE
JEHUCTBHS.

EB¢panop. A He cymecTBYeT JM 4TO-HUOYAb OTIIMYHOE OT ITUX AEHCTBHUIT?

Auscudpon. CymecTByer.

EB¢panop. Torga, 6ynp n00p, HCKIIOYHM BCE, YTO OTIMYACTCS, W Te NCHCTBHA, K KOTOPHIM OHO
MIPHUBOJINT, U TIOPA3MBICIH HaJ T€M, YTO TaKOE CHiIa B COOCTBEHHOM, TOUHOH HJiee.

TpyOKm» B (HECyIIECTBYyMOHmEM) 3(Hpe, YTO HCKII0YaI0 HEOOXOTUMOCTh ameiIIIui K JaJbHOACHCTBHIO.
[Bopouem, 3Ti ommbo4HBIE OOBSICHEHUS (DH3WUECKOH NPHUPOJBI SBICHHH HE MOMENIATN HAa3BaHBIM BEIHKHM
YUEHbIM NPUITH K NPaBWIBHBIM BBIBOJAM, B YaCTHOCTH K 3HAMEHHMTHIM YpaBHEHUsIM MakcBena, AaioliuM
HCUEPIIBIBAOIIEEe KOTMYECTBEHHOE OMTUCAHNE PACCMATPUBAEMBIX (PEHOMEHOB. |

81 Heroron M. MatemaTideckue Hadana HarypambHoil ¢unocopun. CoGpanue TpyaoB akagemnka A.H.
Kpouiosa. T.7. — M.—JL.: U3n-8o AH CCCP, 1936.

82 Bbepxnu . Counnenus. — M.: Meicas, 1978.
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Auncudpon. JlomKkeH IPU3HATHCS, HEJIETKOe 3TO JEI0.

EB¢dpanop. [Tockonbky HU ThI, HU 5 HE MOXKEM ONPEAETIUTh UJCK CUIIBI U MOCKOJIbKY, KaK THI caM
3aMETHII, Pa3yM M CHOCOOHOCTH JIFOAEH BO MHOT'OM CXOXH, MBI MOXEM IPEAINOI0XKNTh, YTO U Y APYTHX
JFOJICH HET SICHOTO MPEJCTaBICHUS 00 UAEE CUIIBL.

Her0TOH Hagesics, 4TO NPUPOAY CHIBI TATOTEHHs BCE XKE yNACTCS HCCIENOBATH M M3YYHTH.
Bonpekn nagexxaam HproToHa W OOIIENpPUHSATON TOYKE 3pEHUS, YTO STO ACUCTBHTEIHBHO BO3MOXKHO,
HUKOMY TaK W HE YAalI0Ch OOBSCHHUTH, KaK ACHCTBYET CHJIA TATOTEHUS — GU3UUECKUI CMBICT 3TOW CHIIBI
He Obpl1 ycTaHoBieH. Cuiia TATOTEHHs OCTaBajach HayYHOH (haHTAaCTHKOW, HAaBESHHOW CIIOCOOHOCTHIO
YeJIOBEKa BO3JIEHCTBOBATH Ha Tela. TeM He MeHee, MaTeMaTHYECKHE BBIBOABI U3 KOJIUYECTBEHHOIO
3aKOHa OKa3aluCh CTONb 3()(PEeKTUBHBIMHU, YTO pa3BUTHIH HBIOTOHOM MOAXOA CTal HEOThEMIIEMOU
4acThi0 (pM3WYECKOW HayKW. EcTecTBO3HAaHWE MOKEPTBOBAJIO (PH3MUECKHM OOBSCHEHHEM paaH
MaTEMAaTHYECKOTO ONMCAHUS M MAaTEMaTHYECKOTO MPENCKA3aHMS.

PaszButne ecrectBozHanms B XVII B. Hepenko pe3roMHPYIOT OIHOW (pa3oi, yTBepkKnas, 4To
COBMECTHBIMH yCHIIHAMH QU3UKH U MateMaTuku X VII B. MOCTpOMIN MEXaHUCTHYECKYIO KapTHHY MHpa,
JEHCTBYIOLIETO KaK XOPOLIO OTJIaXKEeHHas! MalnHa. Pasymeercs, ¢pusuka ApUcToTens U CpeaHEBEKOBBIX
YUEHBIX TaKKe OblIa MEXaHUCTUYECKOH, €CITU MO/ 3TUM MOHUMATh OMUCAHKE ABMKEHHS MO IeHCTBUEM
TaKHUX CHJI, KaK TSKECTh, JETKOCTh, CUMIIATUS U T.II., JEHCTBYIOUINX Ha YaCTHIIbI M POTSLKEHHBIE Teja.
Ho yuensie XVII B., 0cOO€HHO KapTe3WaHIIBI, OTKA3aJIUCh OT MHOXECTBAa CBOWCTB, MPHUIYMaHHBIX WX
MPENIIECTBEHHUKAMU JUIsl ONMCAaHWSA JBIKCHMS, M OTPAHHYWIN CHIY BIOJHE MAaTEpHAIbHBIM H
OUEBHUIHBIM: BECOM WJIH CHJIOH, KOTOPYIO HEOOXOJMMO TPHIIOKUTH K Tely, 4To0bl Opocuth ero. Takyto
JOHBIOTOHOBCKYIO ()M3MKY C TIONHBIM OCHOBaHMEM MOXHO OBUIO OBl Ha3BaTh «MAaTEPUATBHOW».
MartemaTHKa MOTJIa OIIUCHIBATh SIBICHUS, HO PEHIAIOIIEH pOJIM OHA HE UIrpaja.

CylllecTBEHHOE pa3iuuue MeXay MexaHukod HbioToHa M (U3MKON ero mpeaiecTBEHHUKOB
3aKJII0OYAJIOCh HE B BBEJCHMM MaTEeMaTHKH JJIsl ONMCAHUs JBWKEHUS Tesl. B HbIOTOHOBCKOW MeXaHHKe
MaTeMaThka ObUTa HE TOJBKO BCIIOMOTATEIBHBIM CPEACTBOM [Tl (U3UKH, Ooilee ymOOHBIM, KPATKHM,
SCHBIM M OOLIMM $3BIKOM, — OHA CTajJa MCTOYHUKOM (YHIAMEHTAJIbHBIX HOHSATHUH. |'paBUTaLMOHHAS
cuia — He O6oJsiee yeM Ha3BaHHE MaTeMaTH4eCKOro cuMBoja. TOYHO Tak e BO BTOpoM 3akoHe HpioToHa
(F = ma: cusa paBHa MPOU3BEICHUIO MAaCChl Ha YCKOPEHHUE) MO CHIIONW MOHMUMAETCS BCE, 4TO COO0IIaeT
Mmacce yckopenue. [Ipu 3Tom ycraHaBnuBaTh GU3NYECKUMH METOJAMU IIPUPOAY CHIIBI 0OJbIIe HE OBLIO
HyX/1bl. Tak HpI0TOH TOBOPHII O IEHTPOCTPEMHUTENHLHON U IIEHTPOOEKHOM CHIaX M MCIOIb30BAN HX, HE
3aIyMbIBasICh HaJl MEXaHU3MOM UX JEHCTBHUSL.

Jaxxe monsiTMe Macchl B HBIOTOHOBCKOM MexaHHKe He Ooree yeM ¢ukuusa. Pasymeercs, macca —
3TO MaTepHs, a MATepHs, KaK «I0Ka3am», IHYB KaMeHb, BTHKMil nexcukorpad Camiosn Jhxoncom,™
peansHa. Ho s HeroToHa NEepBUYHBIM CBOMCTBOM MACCHI SIBISIETCSI €€ WMHEPLMSI, CMBICI KOTOPOM
BBIpaXKEH NEPBBIM 3aKOHOM HBIOTOHA, 2 MMEHHO; €CIIU Ha TEJNO HE JEHCTBYIOT HUKaKHE CHJIBI, TO OHO
COXpaHSET COCTOSIHWE IOKOSI WM PaBHOMEPHOIO U MpSMOJIMHEWHOro nBmxeHus. [louemy cBobomHoe
TEN0 JBMXKETCS IO MpsMOHM, a He 1Mo OKpyxkHocTH? [axe [ammmneit mepBoHa4ambHO CUUTAN, YTO
JOBIDKEHHE 10 WHEPLUH JOJDKHO OBITh KPYrOBBIM. A MOYeMy CBOOOJHOE TEJIO JOJDKHO JIBUTATBCS C
MOCTOSTHHOM CKOpOCThI0? [loueMy B OTCYTCTBHE CHII Macca HE OCTAETCs BCErZla B COCTOSIHUU TIOKOS WIIH
HE JBUKETCA C TMOCTOSHHBIM ycKopeHneMm? CBOMCTBO WHEPLHH — YUCTO YMO3pUTENbHas (MM, Kak
cKkazaJ Obl pU3UK, GUKTUBHAS ) KOHIIEIIIMS, & OTHIOb HE DKCIIEPUMEHTANIbHBIN (hakT. Macca HUKOTa He
ObIBaeT CBOOOJHOMN OT JeicTBUs cuil. EMMHCTBEHHBIN 3JIeMEHT (PU3NUECKOH PearbHOCTH B HBIOTOHOB-
CKUX 3aKOHAX JIBIIKEHHSI — 9TO YCKOPEHHE. Y CKOPEHHS Tl MOKHO HaOMI0/IaTh U U3MEPATh.

Xotss HeloTOH HEOXOTHO OTKazajcsi OT (hM3MYEeCKUX OOBSICHEHWH, BBEIIEHUEM «MaTeMaTH3UPO-
BAaHHBIX» MOHSATHH, WX KOJUYECTBEHHBIX (OPMYJIHUPOBOK M YHCTO MATEMAaTUYECKUMH BBIBOJAAMHU W3
BBIIHCHIBAEMBIX (hopMys HbloToH mpeobpasoBan Bero dusuky XVII B.* «Maremarnueckue Hauana
HaTypalbHOW (HIIOCOMUI» OTKPBUTH TIepe]] YeIOBEeUeCTBOM HOBBIN MUp — BcelleHHyr0, yrpaBisieMyIo
€MHBIM CBOJOM (DPM3NYECKUX 3aKOHOB, JOMYCKAIOIINX TOYHOE MareMaTnieckoe BeipaxkeHnue. «Havyamay
COJIepKalny T'PaHINO3HYI0 CXEMY, OXBATBHIBAIOIIYIO NMaJ€HHWE KaMHS, OKEAaHCKHE NMPUIIUBBI, ABM)KEHUS

8 SIrmom: Kmaccuk anrmmiickoii mureparyper C. Jlxoncon (1709—1784) Goree BCero mpocIaBUiICs Kak
COCTaBUTENb IMEPBOro HaydHOro «CroBaps aHTIMHCKOTO s3bIKa» (1755), B cmimy 9ero ero 4acTo Ha3BIBAIOT
«BEJIMKHUM JIEKCUKOTpadoM».

% B «Onrtuke» [22: Hotoron U. Omnruka, WIH TPAaKTaT 00 OTPAKEHHMSAX, MPETOMICHHSX, M3THOAHMAX H
nBeTax ceera. — M.: I'ocrexm3nat, 1954.] HerotoH BcE e obpatmics K Gpu3ndecKkuM oOBSICHEHUSIM; OJHAKO, KaK
MBI 3HAa€M TeTephb, OHU He OBIIIM aJeKBaTHbI peallbHBIM IIPOLieccaM M, KpOME TOTO, HE OXBaThIBaIM BECh KOMIIJIEKC
ONTHYECKUX SIBIICHHUH.



VEcordia, m3Biaeyenne R-KLINE1 56 Moppuc Kaaiin. «Martematuka |

IUTAaHET ¥ WX €CTECTBEHHBIX CITYTHHKOB, ONYXKIaHWS KOMET W BEIMYECTBEHHOE IBM)KCHHUE 3BE3THOTO
cBoja. HproTOHOBCKas cxema cTaja pellaroliuM A0BOJOM, YOeAUBIIMM BECh MUDP B TOM, YTO IPHUPOAA
OCHOBAaHAa HAa MAaTEeMaTHYECKUX NPHHLUIAX W YTO MCTHHHBIE 3aKOHBI NPHUPOIABI — MaTEMaTH4ECKHUE.
«Hauana» HeloToHa 03Ha4amn B HEKOTOPOM POie KOHEL PU3HMYECcKOro 00bscHeHus. Jlarpanx ogHa)IbI
3aMeTi, 4To Hb0TOH OB cyacTIMBENHIIMM U3 CMEPTHBIX, HOO CYIIECTBYET TOJIBKO oAHa Beenennas, u
uMeHHO HbI0TOHY yZanock OTKPBITh YIIPABISIOIINE €10 3aKOHBI.

Ha mporskenun Bcero XVIII B. MaTeMaTuku, COCTABISBIIME TOTNA OOJBIIMHCTBO YYCHBIX,
HEYKOCHUTENBHO CJIEJIOBATIM HBIOTOHOBCKOM cxeMe. [IepBhIM HaydHBIM TPYZIOM, CTPOTO BbIIEp’KaHHBIM
B yXe MaTeMaTH4ecKoro noaxona HproToHa, MOXKHO CUMTaTh «AHATUTHYECKYIO MEXaHUKY» Jlarpamxka
(1788). B 310i1 KHUTE MEXaHWKA paCCMATPUBAIACH C YHCTO MAaTEMAaTHIECKHUX MO3UINNA U YIIOMUHAHHS O
¢du3nUecKuX SBICHUIX BCTPEUAUCh KpaitHe peako. bonee Toro, Jlarpamk maxe OpaBUpOBal T€M, UTO
eMy He ObUIM HyKHbI HU CCBUIKM Ha (pr3ndecKue sIBIEeHUs, HU reoMeTpuueckue yeprexu. Koraa nauanu
(dbopMHUpOBaTHCA HOBBIE Pa3Aeibl PU3UKHU — TUAPOAMHAMUKA, TEOPUS YIIPYTOCTH, SJIEKTPOMAarHeTH3M, UX
co3laTeny M30panyd TOT ke MOJAXOH, KaKOW MCIoJb30Ban HBIOTOH NMPUMEHUTEIHHO K MEXaHUKE U
acTpoHoMuH. KonnuecTBEeHHBIN, MaTeEMaTHUECKUI MOAXO/ CTall CYUTHOCTBIO TOYHOI'O €CTECTBO3HAHMUS,
1 HamOoJIee HaIe)KHOE YOIKHUIIIEe NCTHHA 00pelia B MaTeMaTHKe.

Bynrapu XVII B. 00HapyXHiIu KauyeCTBEHHBIH, PU3HMUYECKHI MHD, TIO3HAHHIO KOTOPOTO CITYXKHJIIO
MaTeMaTH4yeckoe OIucaHue. B HaciencTBO CBOMM IIOTOMKaM OHHM OCTaBWIM MaTeMaTU4ecKHil,
KOJINYECTBEHHBIX MHpP, B KOTOPOM KOHKPETHOCTb (u3MyYecKoro Mupa Oblla 3aMEHEHa MaTeMaTH-
yeckuMu (popmynamu. VIMEHHO MX TpyAaMu OBLIO IIOJIOXKEHO HAdyaJl0 TOW MaTeMaTH3alWd MPUPOABI,
KOTOpasi mpouBetraeT u moHslHe. J[xeimc [[xuHC, 3ameTuBmnii B cBoel «3aramounoii BceneHHOM»
(1930), uro «Benukuii apxurektop BeeneHHoit BcE Oornee mpeAcTaBiIseTcss HAM YHCTBIM MAaTEMAaTHKOMY,
OIO034aJI CO CBOECH CEHTEHUUEH O MEHbLIEH MEpe Ha JBa CTOJETUSI.

XoT4, KaK yxe TOBOPHIOCh, caMoMy HBIOTOHY OBLIO OTHIOAB HE JIETKO MOJAraThCsl MCKIFOYH-
TEJILHO Ha MaTeMaTH4ecKue (OPMYIbI, HE MOJAKPEIsieMble HUKAKUMHU (DU3NYECKUMH OOBSICHEHUSIMHU,
OH HE TOJBHKO OTCTaWBaJ CBOM MaTeMaTHYECKHE Hadana HaTypalbHOU (huocodun (ecTecTBO3HAHMS), HO
u ObUT TBEpAO YOEKICH, YTO OHM MPAaBUJIBHO TMEpPEAaloT ONHChiBacMble sBieHMs. Ha deM ObLIO
OCHOBaHO Takoe yoexjeHne? Kak u Bce MaTeMaTHKU M €CTECTBOMCIBITATENN TOTO BpeMeHHu, HproToH
BEpWI B TO, YTO OOr' COTBOPWJI MHUP B COOTBETCTBMM C MAaTE€MAaTHYECKUMH NpUHOMIAMH. B 3TOM
OTHOLIEHWH BECbMa KPAaCHOPEUMBHI JIOBOABI B MOIKPEIUIEHHE Te3Huca 0 Oore Kak TBOpILE M cO3IaTelie
Bcenennoit, npuBogumeie HeroToHoM B «Omtuke» (1704):

I'maBHast 00s13aHHOCTH HATYpaNbHOHN (puocoduu — menaTe 3aKITFOYCHUS U3 SBICHUH, HE M3MBIILISSA
TUIIOTE3, U BEIBOJUTH IPUYMHBI U3 NEHCTBUH IO TEX IOp, ITOKA MBI HE MPHIEM K CaMoOil MepBOil MpHUIHHE,
KOHEYHO, HE MEXaHWYECKOil... UTo HAXOMUTCA B MeCTax, MOYTH JIMIICHHBIX MaTepuu, u nodemy CouHIE U
TUTAHETHI TATOTEIOT APYT K IPYTY, XOTSA MEXIy HUMHU HET IDIOTHOH MaTtepun? [loueMy mpupoaa He menaet
HUYETOo MOHAIPACHY M OTKYJAa IPOUCTEKAET BECh MOPSAAOK W KpacoTa, KOTOpPBIE MBI BHANM B Mupe? Jlist
KaKOW 1eJIM CYIIECTBYIOT KOMETHI M TTOYEMY BCE€ IIIAHETHI IBUXKYTCSA B OJTHOM M TOM K€ HANpaBJICHHUU IO
KOHIIEHTPUYECKUM OpOUTaM, B TO BpeMsl KaK KOMETHI JBIDKYTCSI MO BCEBO3MOXHBIM HAIPABIEHUSM IO
OYEHb JKCIEHTPUYECKUM OpOWTaM, W YTO MEUIAeT MaJeHWI0 HEMOJBM)KHBIX 3BE3J OJHON Ha JApyryro?
Kaxum 00pa3om Tena )KUBOTHBIX YCTPOEHBI C TAKUM UCKYCCTBOM M JIJISl KAKOW IIETU CIIYXKAT UX Pa3jINuHbIe
gactu? bbutl 1M mocTpoeH rina3 0e3 MOHUMaHUs ONTHKH, a yXO0 0e3 3HaHUs akycTuku? Kakum oOpazom
JIBIDKEHUSI TEJ CIEAYIOT BOJIE M OTKyJa WHCTHHKT y KHUBOTHBIX? ... M eciau 3TH BEIIM CTOJb MPaBHILHO
YCTPOEHBI, HE CTAHOBHTCS JIM SICHBIM W3 SBJICHHH, YTO €CTh OECTEelleCHOEe CYIIECTBO, JKHBOE, Pa3yMHOE,
BCEMOTyIee, KOTOpoe B OECKOHEYHOM IPOCTPAHCTBE, KaK OBl B CBOEM UYBCTBIJIMIIE, BUIAWT BCE BEIIH
BOJIM3HM, MPO3PEBacT UX HACKBO3b U MOHMMAET MX BIIOJHE Oiarojaps WX HEMOCPEACTBCHHOHN OJHM30CTH K
nemy? ([22]%, c. 280-281.)

Ha cBou Borpockl HEI0TOH OTBe4aeT B TpeThbeM H3IaHUHU «MaTeMaTH4eCKUX Haval HaTypalibHOM
dunocodum»:

Takoe m3smHeimee coenuHenne CoJHIA, TUIAHET U KOMET HE MOIIO NPOU30MTH MHA4e, KaK I0
HaMEPEHUIO U BJIACTH MOTYIECTBEHHEHIIEr0 U MPpeMyAporo cymecTsa... Ceil ynpasiseT BCEM HE Kak Aylia

% Hproron W. Onruka, wim TPaKTaT 00 OTPAXKCHUAX, MPEIOMIICHUSIX, M3THOAHUAX U I[BETaX cBera. — M.:
Tocrexuznar, 1954.
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MHpa, & KaK BJACTHTENIb BCENEHHOW M 10 TOCIOJCTBY CBOEMY JOJDKEH HMMEHOBATHCS TOCHOIb OOT
86
Beeaepxkutens. ([20]7, c. 659.)

HeloTOH yBepsul Takxke, 4TO TOCHOAb OOr — WCKYCHBIM MareMaThk W (PH3HK. DTy MBICIL OH
BBICKA3bIBaeT B MUChMe npenogooHomMy Prudapay bentim ot 10 mekadpst 1692 r.:

Takum 0Opa3oM, yTOObI COTBOPUTH 3Ty [COJIHEUHYIO] CHCTEMY CO BCEMH €€ JIBIKEHUSIMH, OTpedo-
BaJIaCh NPHUYMHA, [TOHUMABIIAs W CPaBHUBABILIAsl KOJIMYECTBA MAaTepPHU B HeCKONbKUX Tenax CoiHia u
IUIAaHET M TPOUCTEKAaBIIWE OT ITOTO CHJIBI TATOTCHUS; PAacCTOSHUS NepBHYHBIX IutaHeT oT ConHoa u
BTOPHYHBIX IUIAHET [T.e. cIyTHUKOB] oT CarypHa, FOmmTepa u 3emimn; CKOPOCTH, C KOTOPBIMH 3TH TUTAHETHI
MOTJIH 00paIaThcst BOKPYT KOJIMYECTB MATEPUH B IEHTPAIBHBIX Tenax. M To, 9To cCpaBHUTH M COTJIACOBAaTh
BCE 3TO yAamochk B CTOJIb MHOTHX TellaX, CBUACTEIBCTBYET, YTO MPUYMHA 3Ta OBIIA HE CIIECHNON WM
CIIy4ailHOH, a BECbMa UCKYCHOW B MEXaHUKE U T€OMETPHH.

3agaya HayKd COCTOMT B TOM, YTOOBI PAaCKpPBIBATh OJINCTATENIBHBIE 3aMBICIIBI TBOPIIA, OTMEYAET B
Hayane Toro ke mucbMma Hpioron, m nanee: «Korma g mucanm cBOM TpakTaT O Halled cHCTEMe
[«MaremaTideckne Hadana HaTypainbHOU ¢rnocodum»]|, MHE XOTEIOCh HAWTH TaKWe Hadaja, KOTOphIe
OBLTH OBI COBMECTHUMBI C BEPOH IItoJIeil B O0ra; HUYTO HE MOXET JOCTAaBUTh MHE OOJbIIEe YIOBIETBO-
peHue, 4eM CO3HaHUE TOro, YTO MOM TpyHd OKas3ajicsi HE HalpacHbIM». B 3MUCTOISpHOM Hacieauu
HrloToHa nMeeTcst HeMano MUceM aHAJIOTUYHOTO COAEP KaHMUS.

VcTUHHBIME MOTHMBaMH MaTeMaTHYEeCKOH U eCTEeCTBEHHOHAYYHOH NesiTeIbHOCTH HploToHa OblIM
€ro peNMruo3Hble BO33peHHA. Bce JDOTMBI XpUCTHAHCKOTO BepoydeHHUs HpIOTOH cumTan 0oKecTBEH-
HBIMU OTKPOBEHHSIMU. B 0ore BHen OH MPHUYMHY BCEX €CTECTBEHHBIX CHJI, BCETO CYIIECTBYIOIIETO U
npoucxozsmero. bojxxecTBeHHOE MPOMBINUIEHHE, BOJIST M KOHTPOJIb, 110 €r0 MHEHMIO, IPUCYTCTBOBAIIN
BO Bcex sBiCHUAX. C IOHBIX JIET M HAa NPOTSHKEHUM BCeil KU3HM HBIOTOH KpUTHYECKH H3ydasl U
MHTEPIPETUPOBAIl PEIUTHO3HBIE TPOU3BEACHHUS, a B KOHIE JKU3HHU LIEIUKOM MOCBATHI ce0sl TEOIIOTHHL.
COXpaHWIUCh €r0 KHUTH «3aMEe4aHus Ha KHUTY Npopoka JlaHuuna u anokanumncuc cB. MloanHa» ((7771%;
omy6n. 1733 1.) m «XpOHOJOTHS APEBHUX IAPCTB C HCTIPABICHUAMWU» (HE OMyOJIMKOBaHA), a TaKXKe
COTHH PYKOIHCHBIX CTpaHHI, B KOTOPHIX HBIOTOH TBITANCs yCTAaHOBUTH XPOHOJOTHIO OHONEHCKUX
cOOBITHI. 3aHATHE HAYyKOW OBLIO JJIi HETO CBOETO pojia OOTOCITYKEHUEM, XOTs, 10 €ro YOKICHHIO, B
COOCTBEHHO €CTECTBO3HAHMM HE JOJDKHO OBbITb MECTa HU MHCTHYECKHM, HU CBEPXBECTECTBEHHBIM
cunaM. HpI0TOH MCTIBITBIBAN TNIyOOKOE YIOBIETBOPEHME MPU MBICIH, 4TO ero «Havamay oTkpbuiH, Kak
JIAJIEKO0 TPOCTUpAETCs JIECHHIIA BCEMOTYIIEro rocmoja Oora. YKpeluieHHe OCHOB peiuruu HbroToH
cyuTal ropasgo Oojee BaKHBIM, YEM pPa3BUTHE MAaTEMaTHKH M €CTECTBO3HAHUS, MOCKOJIBKY HayKd
NPU3BaHBbI JIUIIb OTKPBIBATh TOT IUIAH, PYKOBOJCTBYSCH KOTOPBIM OOr co3nan Beenennyro. YHopHyto u
MOJ9ac YTOMHUTEIBHO OJHOOOpa3HYyI Hay4Hyr pabory HbBIOTOH ompaBIbiBan TeM, YTO OHA, MO €ro
MHEHUIO, YKPEIUISIET PEJIUTHIO, OTKPBIBasi BCE HOBBIE U HOBBIE JI0Ka3aTeNbCTBA OOKECTBEHHOI'O MOPSIKA
B0 Bcenennoii. 3ansaTue Haykoit HpI0OTOH cumMTan CTONb %Ke OOrOyroaHbIM, Kak U n3ydeHrne CBAIMEHHOTO
nucaHus. MyznpocTh TBOpL@ MOKHO IIOCTHraTh, OTKpbIBAs LIar 3a IIAroM CTpykTypy Bcenennoi. B
O6ore HbIOTOH BHJEN MEPBONPUYMHY BCETrO, 4TO Obl HU MIpoucxonwno. Tak, dymeca OOBACHSINCH
BMEILIATENILCTBOM 0Oora B HOPMalibHBI XOX cOOBITHH. Bor cBoMM BMeLIaTENbCTBOM MO TaKkKe
UCIIPaBJIATh COOM W HapyIIEHHs B MPHUPOJE, MOA0OHO TOMY, KaK YaCOBOH MAacTep YMHHUT HEHCIPAaBHBIN
MEXaHH3M.

Ecnu Bepa B TO, uTo 60r coTBOpMI BCeneHHYI0 M 4YTO pOb MaTeMaTHKH M €CTECTBO3HAHMS
CBOJUTCS K BOCCTAHOBJICHHUIO IJIaHA TBOPEHHS, HY)KJaJach B MOATBEPXKIEHHH, TO TAKOE IOATBEPXK-
nenue nan Fordpun Bunsrensm Jleniouun (1646—1716). Kak u [exapr, JleiOHui ObL1 IPEXkae BCEro
¢dunocopom, HO oTIMUAICS emie OoNbIel pPa3sHOCTOPOHHOCTHIO, YeM Jlekapr. Emy mnpuHamnexar
NEPBOKJIACCHBIE pabOThHl B MaTeMaTHKe, prsnke, HCTopuH, Joruke. Ornuuancs JIedOHuI 1 Ha nonpuIe
IOPUCTIPYIEHIINH, TUIUIOMAaTHH W TonuTHKH. [logo6no HeioTony, JleiiOHMII paccMaTpuBan Hay4IHYIO
JIEATENIbHOCTh KaK PEeNWTHO3HYI0 MHCCHIO, BO3JIOKEHHYIO Ha YYEHBIX. B OIHOM HemaTHpOBaHHOM
nuceMe (1699 unm 1700 r.) JleiiOnun nmucan: «[ 1aBHYIO LIEIb BCETO YeIOBEYECTBA S BUXKY B TO3HAHUU U
pasBUTHM O0XbUX uyzec. Jymaro, YTO IMEHHO AJIsl 3TOro OOT OTAal MOJ BJAacTh YelIOBEKa BECh 36MHON
map.

% Heroron M. MatemaTideckue Hadana HarypanbHoil ¢umocodun. CoGpanue TpyaoB akagemnka A.H.
Kpemosa. T.7. — M.—JL.: U3x-80 AH CCCP, 1936.

8" Hpioron U. 3aMeuanus Ha KHUTY npopoka [lanuuna u anokanuncuc cs. Moanna. — Ilrp.: uzn. CyBopuHna,
1915.
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B «Teomuuee» (1710) JleitlOHNI yTBEpKaal MIMPOKO PACIPOCTPAHEHHYIO TOTAA UACI0 O TOM, UTO
0or ecTb TOT pa3yM, KOTOPBIA COTBOPHJI HAIll TINATEIbHO CIIAHUPOBAHHBIA MHp. ['apMOHHS MexIy
peasbHBIM MHPOM M MHPOM MaTeMaTHKH, 1o JIeiOHuIly, 00BsICHAETCS €QUHCTBOM PEaJIbHOr0 MHpa U
bora. Ha sTom e ocHoBanuu JIeHOHMI pemHMTENbHO OTCTaWBajl MPUMEHHMMOCTh MaTeMaTHKUd K
peansHOMy Mupy. Cum deus calculat, fit mundus (kak rocrmob BEIYHCISIET, TAK MUP B YCTPOEH). Mexmy
MaTEeMaTHKON U MPUPOJOH CYIIECTBYET NperycTaHOBIEHHas rapMoHus. Beenennas yctpoena Haubosee
pasyMHBIM 00pa3oM, Halll MHP — HAWIYYLIHKA U3 BCEX BO3MOXKHBIX MUPOB, U PalliOHATBHOE MBIIUICHUE
OTKPBIBAET €0 3aKOHBI.

HcruHHOE 3HAHWE BHYTPEHHE MPUCYIIE HAIEMY pa3yMy, XOTs B orTiamuue oT [lmarona JleitOuuI
HE CKJIOHEH ObLI CChUIAThCS 3/1€Ch Ha IPEALIECTBYIOLIEE CYIIECTBOBaHME uenoBeka. Hamm oprassl
YyBCTB HE MOTYT HAYYHUTh HAC TAKMM HEOOXOIMMBIM UCTHHAM, KaK TO, YTO OOT CYIIECTBYET HJIH YTO BCE
OpsMbIe YIJIBl paBHBL. MareMaTH4YecKHe AaKCHOMbI IPHHAAIEkKAT K YUCIY BPOXKICHHBIX MCTHH,
MIOCKOJIBKY SIBJISIFOTCSL IPUHLUIIAMHU JEIyKTUBHBIX HayK, TaKWX, KaK MEXaHUKA U ONTHKA, B KOTOPBIX
«OILYIIEHUs, pa3yMeeTcs, HEoOXOAMMBI, Aa0bl MBI MOIJIH COCTaBHTh KaKOe-TO MPEACTaBICHHE O
YyBCTBEHHBIX BEIIaX, PABHO KaK SKCIEPHUMEHTHl HEOOXOAWMBI JJisl YCTAaHOBJICHUSI KOE-KaKuX (haKTOB...
Ho cuna pokasatenbcTBa 3aBUCHT OT PasyMHOCTH MOHSATHHA M MCTHUH, KOTOPBIE TOJBKO M CIIOCOOHBI
HAYYHUTh HAC PACIIO3HABATH TO, YTO HEOOXOANUMO...»

Marematudeckas U €CTECTBCHHOHAy4Has JesaTelbHOCTh JleliOHuIa Oblila BecbMa OOIIMPHOW U
Ype3BblYaiHO LIeHHOW. B pmanmpHelimieM HaM emie MpeAcTaBUTCS ciydail moroBopuTh o Hed. Ho
noctiwkenus JleitOnuma, kak u JlekapTa, ObUIM HAlpaBieHbl B OCHOBHOM HAa YCOBEPLICHCTBOBAaHHE
MareMaThyeckoro ammapata. OH BHeC 3HAYMTENBHBIA BKJIaJ B Pa3pabOTKy OCHOB MaTeMaTHYECKOTO
aHanu3a, Teopuu AndepeHInaNnbHbIX YPaBHEHUH, MPOHUIIATEIBHO yKa3ajl Ha BaKHOCTh HEKOTOPBIX
3apOXKAABIINXCSA TOTAA HAyYHBIX MOHATHH, HaIpUMEP BEIMYMHBI, HA3bIBAEMON TENepbh KUHETHYECKOH
JHeprue (KOTOpyr0 OH caM MMEHOBAN XHUBOM cuioif). B To ke Bpems Henb3si HE OTMETUTH, YTO
JleiiOHMIl HE OTKPBUT HU OAHOTO (hYHIAMEHTAIBHOTO 3akoHa mnpupoabl. Ero dunocodus nHaykw,
OTBOJMBIIIAS IIEPBOCTEIICHHYIO POJIb MaTeMaTrkKe, CKopee Oblla HampaBjeHa Ha TO, YTOOBI MOOYKIAaTh
YeJI0BeKa K OTKPBITUIO UCTHH.

Xors ydenble XVIII B. 3HaUUTENBHO paclIMPWIN TPAaHULBl U MAaTEMAaTUKH, U €CTECTBO3HAHUS,
HalICHHbIC MU apPTYMEHTHI B 103y HCTUHHOCTH MaTeMaTHKH U MaTeMaTHYECKUX 3aKOHOB €CTECTBO-
3HaHUSI B OCHOBHOM IIOBTODSUIM apryMEHTBHI MX NpEALIECTBEHHHKOB. HecKoybko 4YJIeHOB ceMelcTBa
Bepnysuiu, ocodenno opaths ko6 (1654—1705) u Morann (1667—1748), a Takxke cbid Moranna Jlanuun
(1700-1782), Jleonapn Diinep (1707-1783), XKau Jlepon 'Anmambep (1717-1783), XKozed Jlyn
Jlarpamx (1736—-1813), Ileep Cumon Jlamuiac (1749-1827) u MHOTHE Ipyrue NPOAOKHIM MaTeMaTu-
YecKoe MCClieIoBaHre MpUpobl. Bece oHM pa3BuBanyM MeTOJbpl MAaTEeMaTHUECKOTO aHalu3a W pa3pabo-
TaJIM COBEPILICHHO HOBBIE 00JIACTH, B YaCTHOCTHU Teopuio AuddepeHnanbHbIX ypaBHEHUH, OOBIKHOBEH-
HBIX M B YacTHBIX HPOM3BOAHBIX, AW(P(PEPEHIHANbHYI0O T€OMETPUIO, BApHUALMOHHOE HCYHCIICHHE,
TEOPHI0O OECKOHEYHBIX PAAOB M (YHKIHMH KOMIUIEKCHOTO IepeMeHHoro. Bce 3TH mepBoOKIIacCHbIE
MaTeMaTHYecKHe pe3yJdbTaThl BOCIPUHUMAIHCh KAaK MWCTHHBI W CIyXWwid Ooliee MOUIHBIMU
WHCTPYMEHTaMH uccliefjoBaHus mpuponsl. Kak ckazam B 1741 r. Diinep, «I10l€3HOCTh MaTEMaTHKH,
OOBIYHO H3BECTHOI CBOMMH 3JIEMEHTapHBIMHU Da3lielaMHi, HE TOJIBKO HE HCCAKAeT IpHU INepexoie K
BBICIIIUM €€ pa3ziesiaM, HO M BO3PaCTaeT 110 MEepPE Pa3BUTHUS 3TOM HAYKM.

Ilenp MaTeMaTHYECKUX HCCIEAOBaHUN Onectsamiedt tiesasl yuenbix XVIII B. coctosiia B
OTKPBITHH HOBBIX 3aKOHOB IPUPOJBI, B Oosiee TIIyOOKOM MPOHUKHOBEHHH B €€ OCHOBBI. JJoCTHUrHYTHIE
ycrexu ObUTM MHOTOYMCIEHHBI U 3HAYUTENbHBL. B acTpoHOMHHM 0COOBIE YCHIIHS MPHIArajiuch K TOMY,
YTOOBI MPOJIOJKUTH HauaTyto HhIOTOHOM paboTy MO ONMMCAHHIO U MPEACKA3aHHIO ABIKEHUS HEOECHBIX
Tes1. I maBHBINA TeopeTHueckuid pe3ynbTaT HpioToHa (BBIBOA JUITMIITHYHOCTH OPOUTHI TUIAHETHI U3 3aKOHA
BCEMHUPHOT'O TATOTEHHMS), KaK XOPOIIO CO3HABal OH caM, ObUI Obl BEPEH JIMIIb B TOM cilydae, eciau Obl
Bokpyr CojHia oOpamanach TONbKO ojHa IutaHeta. Ho Bo BpemeHa HploTOHa W Ha NPOTSHKEHHU
Oonpmei yactu XVIII B. Obutn M3BeCTHBI WIECTh MIaHeT. Kaxnas M3 HUX NpUTATHBala OCTaJbHBIC, a
BCE TUIAHETHI UCTIBIThIBaIM NpuTskerne Connna. Kpome toro, y HekoTopsix minaneT (3emuun, FOnurepa
u CarypHa) ObUIM CIyTHUKU. B pesynbrare moja JeWCTBHEM BO3MYIIECHHHA DIUIMIITHYECKAas OpOUTa
uckaxanack. Kakyro (opMy nMenu UCTHHHBIE Tpaekropuu TuiaHet? Hax pemreHneM 3Todl mpoOiieMbl
Ounch Bee Bblnatomuecst MatreMaTuku X VIII B.

CyTp mpobseMbl CBOAWIACH K BOMPOCY O B3aWMHOM MPUTSDKEHWH Tpex Ten. Ecnmm Obl kKomy-
HUOYJIb YAaJIOCh H300pECTH METOJI, MO3BOJSIFOIIUI ONPENeNATh BO3MYIIAIOINIEE JCHCTBHE TPETHETO
TeJNa, TO 3TUM METOJOM MOXHO ObUIO OBl BOCIOJIB30BAaTHCS M Ui ONpPENENICHHS BO3MYIIAIOLIETO
JeHCTBUSL YETBEPTOro Teja M Tak janee. TeM He MeHee, TOYHOE pelleHue OOIIeH 3aJaud JBUKEHHS



VEcordia, m3Biaeyenne R-KLINE1 59 Moppuc Kaaiin. «Martematuka |

Jake Tpex Tel He yNaloch MOJYYHTh M TOHBIHE. BMecTo TOro, 4roObl MCKaTh TOYHOE pELICHUE,
MaTEMaTHKH CTaJIM CO3/1aBaTh BCE 00Jiee COBEPIICHHBIEC IPUOIMKEHHBIE METOIBL.

VYcenexu, gocturayteie B XVII B. maxe ¢ moMoIip0 IpuOIMKEHHBIX METOAO0B, OBUIH MTOMCTHHE
3amedaTenbHeIMH. OgHEUM #3 Hambosiee apaMaTHYeCKUX COOBITHH, MOJATBEPAMBLIMX TOYHOCTD
MaTeMaTHYECKAX PacueTOB B aCTPOHOMHH, SBHIIOCH Tpencka3zaHHoe Anekcu Kmomom Kiepo (1713—
1765) BoO3BpaiieHHEe KOMETHI, HBIHE H3BECTHOH IOJA Ha3BaHWEM KoMeTsl [amies. DTy KomeTy
HaOJIr01aT HECKOJIBKO aCTPOHOMOB, U B 1682 T. ['anyel mpeAnpuHsII MONBITKY ONPEACIUTE €€ OpOUTY.
OH npeackasan, uto koMeTa BepHercs B 1758 r. Ha 3aceganun Ilapmwxkckoii akagemun Hayk 14 HOsSOps
1768 1. Knepo o0bsBmi, uto koMeta ['amiest nmpoiaer Ommxaiiiryro Kk COMHIYy TOUKY CBOE€H OpOWTHI B
cepenmre ampens 1759 1. ¢ Bo3MoOkHOH ommOKoW B Tpuanath mHeid. KoMmera mosBuiiack Ha MecCSIT
paHblIe TpeAcKka3aHHOro cpoka. OmmobKa B OUH MECSIl MOXKET IMoKa3aTbes dynoBHIIHON. He crexyer
3a0BIBaTh, OHAKO, YTO KOMEThHI OOBIYHO AOCTYIHBI HAOIIOACHUIM JIUIIb B T€UCHUE HECKOJIbKUX JAHEH, a
Komerta ["anies He HaOIrOaIach CEMBAECAT CEMb JIET.

JpyrumMu BBINAIOIIMMUCS yCIIEXaMH acTpOHOMHsS o0s3aHa Tpyndam Jlarpamka u Jlammaca. B
IBWKeHMsIX JIyHBl M TuiaHeT HaONMIOAaINCh HEKOTOpble HeperyisipHocTH. OHM MOTJIM O3HA4aTh, YTO
ranera ynamsiercss oT ConHma Ha Bc€ Oomnbinee paccrostHume. Jlarpamx u Jlammac mokaszamm, 9TO
HEeperyJspHOCTH, HabmoaaeMblie B ckopocTsix FOnurepa n CatypHa, IMEIOT MEPUOJUYECKUI XapaKTep,
MIO3TOMY JABWXKEHMS 3THX JBYX IUIAHET SBJAIOTCS ycroiuuBbiMHM. Hayunsle noctmxenuss XVIII B.
BOIUIOIIEHHI B OJHOM U3 IIENEBPOB HAayKu — MATUTOMHON «HebecHoi Mexannke»® Jlaruiaca,
nevarasmeiics B 1799—-1825 rr.

Bcro cBoto ku3Hb Jlaminac MOCBATWII aCTPOHOMUM, W, KakoW Obl 00JacThI0 MaTEeMAaTHKH OH HU
3aHUMAJICSI, €0 MPEXKIE BCEr0 MHTEPECOBAIO NPUMEHEHHE IOIyYEHHBIX Pe3yJbTaTOB K ACTPOHOMHHU.
PacckaspiBator, OyaTo B CBOMX pyKomHcsAx Jlammac Hepeako OmycKaa TPyAHBIE 3Tallbl JOKAa3aTENIbCTB,
3aMCHAA UX KPAaTKHUM 3aMCUaHHCM!: <<Hepr):[Ho BHUACTH, YTO...» OI[HO HE BbI3BIBACT COMHCHHUSA B 3THUX
paccka3zax: Jlamiacy AEWCTBUTEIBLHO OBLIO HE JO JACTadbHOW OTACIKH JOKa3aTelIbCTB, OH TOPOIUIICS
MIOCKOpee MEepeiTH K aCTPOHOMUYECKUM MPUIOKEHUSIM. MHOTOYHCICHHBIE (PYHIaMEHTAJIbHBIE PE3YIlb-
TaTbl, MMOJYYCHHBIC Jlanmmacom B MaTE€MaTHKC, 6I)IJ]I/I HE 60nee yeM HO60‘IHI)IMI/I MIpoAyKTaMH €ro
TUTAaHUYECKOM JACATCIIBHOCTU B O6J]aCTI/I €CTCCTBO3HAHUA. I[aJIbHCI\/'IHII/IM Pa3sBUTUEM HX 3aHUMAJIMCh
IOpyTHe.

He menee nmpamatnyHa W ImupoxousBecTHas ucrtopusi oTkpbiTha Henryna. Xors Henryn Obun
OTKpBHIT B 1846 r., B OCHOBE €ro OTKpbITHS Jexanu gocTwkenns matematukun XVIII B. B 1781 1.
Yunbsam 'epiiens ¢ MOMOIIBIO HOBOTO MOIIHOTO TEJIECKONA OTKPbUI IutaHeTy YpaH. Ho nBmwkeHue
VYpaHa okazaoch IUIOXO NpelcKazyeMbIM. AJiekcu byBap BbICKa3all MPEIIOJIOKEHHE, YTO JIBHXKEHHUE
VYpana Bo3MyIIaeT Kakas-TO HEM3BECTHas IJIaHETa. bbUTo MpeAnpUHATO MHOTO MOMBITOK OOHAPYXUTh
MOJIOKEHUE HOBOW IJIAHETHI M IyTeM HAOJIIOJICHUM, U TIyTEM TEOPETUYECKUX PACUETOB €€ Pa3MEpPOB U
opoutel. B 1841 r. aBapnmatuaByxietHemy cryaeHty KemOpumkckoro yHuBepcurteta Jxony Kayuy

% B.9.: B 1982 roxy B CCCP Boina kuura Jlamnac I1.C. A3znoocenue cucmemor mupa. «Haykay, JI., 1982,
KOTOpYIO s Toraa, B Hadane 1980-x, unTai, mycTh HE «OT KOPKH 10 KOPKH», HO JOCTATOYHO, YTOOBI 3HATH, YTO B
Hel. JTO O4YeHb TOJICTOE aKaJAEMHUYECKOE M3/1aHHe, U 9TO KHUTA aCTPOHOMHYECKAs: BHYTPH TaM TOYHBIE pacyeThl
opbut 1 Macc maneT CoJHEYHON CHCTEMBI U T.II. B cripaBouHO# MH(MOpMAIUK K 3TOW KHUTE YTBEPKIAIOCH, YTO
9TO pycckuil mepeBoj ¢paniry3ckoit kuuru: Laplace Pierre-Simon. «Exposition du systéeme du monde». Paris,
1796-1824, u Tak s Ha Hee CChUIANCS MOBCIOY B CBoMX counHeHusx. [losBienue y Kiaitna kakoii-to «HebecHoii
MexaHukmny Jlammaca, u3gaBaeMor TIOYTH B T€ e camble Tofbl (1799—1825), cMyTtuino mMeHs: He Mor ke Jlammac
BBIITYCKaTh OJHOBPEMEHHO JBa MHOTOTOMHBIX HM3JIaHHs C OJHUM M TE€M e (aCTPOHOMHYECKUM) COJep KaHHEeM,
CTajo ObITh, pedb, BUANMO, UAET 00 OJHOI U TOil ke kHure. Ho moyemy Toraa Takas MyTaHWIA B Ha3BaHUSX U B
rogax Bblmycka? S momelTancsi B 3TOM pa3o0parhkcsi, HO HE O4YeHb ycneurHo. B coserckoit BCO-3 «M3noxenne
CHCTeMBI MUpa» QUrypHupyeT Kak «T. 1-2, 1796», a «Tpakrat o HeOecHOI MeXxaHuKe» Kak «T. 1-5, 1798—1825», n
TaKKe CKa3aHO, YTO JBYXTOMHBIH pycCKui mepeBox «M3moxkeHus cucTteMbl Mupay» Obl m3gaH B CaHKT-
[erepOypre B 1861 r. Anrmmiickuii nepeson «The System of the Worldy Beimen B Jlonnone B 1809 roxy (t.e. 3a
15 ner no Toro, kak Jlarmrac ee 3aKOHYIII — €CITM BEPUTH JaTaM, yKa3aHHBIM B mepeBozae 1982 roma). B 1829 roxy
Ha aHTIMHCKOM sI3bIKE BBINUIA 4 TOMa o1 HazBaHWeM «Mécanique céleste» (XOTs TEKCT Ha aHTIMHCKOM, Ha3BaHHE
Ha ¢Qpanmysckom). Ho Bo dpanmysckoii Bukunenun B crathe «Jlammac» ymomumHaercs Toibko «Mécanique
céleste» (1799-1825), a «Exposition du systtme du monde» BooGme He ¢urypupyer. B obmiem, monHas
HepaszOepuxa... Bugumo, Jlammac B 1796—1825 romax BBIMyCKan cepHio TOMOB 00 aCTpOHOMHH, IEPBBIE W3
KOTOpPBIX Ha3bIBasuCh «Exposition du systetme du mondey, a mampHeiimue «Mécanique céleste», HO KOTOpBIE B
JUTEpaType 9acTo He pa3iIuyaroTcs (HampuMmep, 3HaMeHHUTHIH auanor Hamoneona u Jlamraca o 6ore oTHOCAT TO K
«Exposition du systtme du monde», To k «Mécanique céleste»), a B coBerckoM u3naHun 1982 ronma Bce 3TH
acTpoHoMH4eckue Toma Jlarnaca 6puTM 00bEMHEHBI 0] 00IIMM Ha3zBaHKWEM «M3710)KEHHE CHCTEMBI MUPAy.
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Apnamcy (1811-1892) ymamock IOBONBHO TOYHO PaccUMTaTh Maccy, pa3Mepbl W OpOHTy Mpearosa-
raemoit maHeTsl. O pe3ynpTaTax CBOMX BBIUMCIECHUH Anamc cooOmrun 3HameHuTomy Jxopmky Dipw,
3aHMMAaBIIEMY TOT/a OCT aupekTopa KopomeBckoii actponommdeckoit obcepBaropuu B [ puHBHYE, HO
TOT HE MPHUJAI pacyeTaM CTyJeHTa 0co0oro 3HaueHus. OTHOBPEMEHHO ¢ A1TaMCOM MPUMEPHO TaKHE Ke
pacdeTsl He3aBUCHUMO BBITIONHHI €1Ie OIMH MOJIO/ION acTpoHoM — (paniy3 Ypoen XKan XKozed JleBepne
(1811-1877). O ToMm, Tae cieayeT HCKAaTh HOBYIO ILUIAHETY, OH COOOIIMI HEMEIKOMY acTPOHOMY
Horanny Tamne. ITucemo ot JleBepbe [Mamnme momyumn 23 ceHtsiOpst 1846 r. m B TOT ke Bedep
oOHapyxun HenTyH Bcero B 52 AyroBbIX CEKyHAax OT MecTa, ykazaHHoro JleBepbe. Kak MoxHO OBbLIO
COMHEBATbHCS B IPABUIIBHOCTU ACTPOHOMUYECKOHM TEOPHH, MO3BOJISIOLIEH 1eJIaTh CTOJb OPA3UTEIbHbIC
npenckazanns? (To9HOCT MpeIcKa3aHnii COCTAaBISIIA OOHY AECATUTBHICAIHYIO TIpOIIeHTa!)

IlomuMo acTpoHOMHMM MaTeMaTH3allMK €Ill€ BO BpPEMEHAa TIPEKOB MOJABEPINIACh OITHKA.
M3o6perenne B Hagane X VII B. MEKpOCKOIIa 1 TETIECKOIIa OY€Hb CTUMYJIHPOBAIO HHTEPEC K ONTHKE, U,
nmonoOHO ydeHbIM ApeBHe ['pennu, Hu omuH marematuk XVII-XVIII B. He obomen ontuky cBOUM
BHUMaHHeM. Kak Mbl yxe ynomuHanu, CHemmycy u Jlekapty ynanock oTkpbITh B XVIII B. TO, uTO
THIETHO NbITaNCA caenaTh [ITonemel, — 3aK0H NpeIoMIIEHHUs CBETa; OHU OTBETHJIM Ha BOTNIPOC, KaK BEJET
ce0s CBET, PaclpoCTPAHSSACH B CPEE C PE3KO M3MEHSIOIINMUCS CBOMCTBaMH, HAIPUMEpP IPU MEPEX0ae
u3 Bo3ayxa B Boay. One Pémep (1644-1710) oOHapyXuj, 4TO CBET PacIpOCTPAHACTCS C KOHEUHOMU
ckopocThio. HTEepec K ONTHKE 3HAYUTENBHO BO3POC MOCHE TOro, kKak HeI0TOH ycTaHOBMII, 4TO Oernblit
CBET MpeAcTaBisAeT co0OW CMech BCEX IBETOB — OT KpacHoro 10 ¢uojieroBoro. Beixon B cBer
HBIOTOHOBCKON «OnTuku» (1704) Bo MHOTOM CHocoOCTBOBANI MPOTPECCY ITOM HAYKH M YCOBEPIICH-
CTBOBAaHMIO MMKPOCKOIIOB M TEJECKONOB. BakHEeHIIMM WHCTPYMEHTOM HCCIEIOBaHMA U Ha 3TOT pa3
sIBUIIach MareMatuka. ONTUYECKUE UCCIEA0BaHUS MPOAOIKAIN UHTEHCUBHO pa3BuBathes U B X VIII B.
Hogoii 3HaunTeNnbHON BEXOW B CTAHOBJICHUH ONTUKH KaK HAYKU CTAJIO TPEXTOMHOE COUMHEHUE Duepa.

®dusnueckas MpUPOJAa CBETa OCTABAIACH IO-IIPEKHEMY HeEsICHOW. B 1o Bpems kak HbrooToH
CYMTaJ, YTO CBET IMPEICTABJIsIeT COOOHM JBIXKEHHE dYacTHIl (KOPIyCKyJ), a [tOHreHc TroBopui o
BOJIHOBOM JIBWXXEHHH (XOTS Y HEro 3TOT TEPMHH BPSAJ JIM O3HA4aj BOJHBI), Diliep mepBbIM MOJOLIET K
aHaM3y CBETOBBIX KOJICOAHWH C MO3UIMKA MaTeMAaTHKH M BBIBEN ypaBHEHHs IBMOKeHUs. OTcranBas
BOJIHOBYIO MPUPOAY CBeTa, Dityiep ObUT eAMHCTBEHHBIM yueHbIM X VIII B., OCMENHMBIIUMCS BBICTYITHTh
MPOTHUB HBIOTOHOBCKOM KOPIYCKYJISIpHOH Teopuu cBeTa. 1IpaBMIbHOCT B3IJII0B Dijiepa moiay4yuia B
Havane XIX B. moareepxkaenue B Tpynax Ortoctena JKana @penens m Tomaca HOnra. Ho mpupona
CBeTa MO-TIPEKHEMY OCTaBalach HEBBISICHEHHO, 1 OCHOBHYIO HaJIeXK /1y ONTHKU MPOAOIKAIM BO3JIaraTh
Ha MaTeMaTHYeCKUe 3aKOHBI. J[0 BOZHMKHOBEHMS HPUHITON HBIHE 3JEKTPOMArHUTHON TEOPHH CBETa
JOJDKHO OBUIO MPOMTH elle MoJIBeKa.

B XVIII B. mepen €CTECTBOUCIIBITATEIIMA OTKPBLIMCH HOBBIE 00JacTU HMCCICIOBaHWA, W B
HEKOTOPBIX M3 HMX MM YIAJIOCh JIOCTUYh MO KpailHeW Mepe 4JacTHUYHBIX ycrexoB. OmHOM M3 HOBBIX
oOnacrell QU3MKK CTANO MaTeMaTHYECKOE ONMCAHME U aHAJIU3 MY3bIKAIbHBIX 3BYKOB — aKyCTHKa. DTOT
pasznen GU3MKM MMeeT JOBOJBHO JJIMHHYIO MCTOPHIO. AKYCTHKa Hayajgach C MCCIEIOBAHUS 3BYKOB,
M3/1aBaeMBIX KOJIeOromIeiics (CkpumaHoii) cTpyHoi. CBoe BeCKOoe CI0BO O 3aKOHAX KOJICOAHUS CTPYHBI
ckazanu Januun bepaymnnu, ' Anambep, Ditnep n Jlarpanx, CylecTBEHHO PaCXOAMBLIMECS BO MHEHHUSIX
0 HEKOTOPHIM BOIPOCAM MATEMaTHUeCKOro aHammsa.” U XoTs CHOp yjaazoch paspeliuTh JIHIb B
Hauane XIX B., mocie nosiBiieHus Tpyaos XKana baructa XKo3eda @ypwe (1768—1830), Tem He MeHee U
B XVIII B. ObIT TOCTUTHYT KOJIOCCANILHBIN Mporpecc. Hamm coBpeMeHHbIE MPENICTaBICHUS O TOM, YTO
KaXIblii MY3bIKaJIbHBII 3ByK COCTOUT M3 OCHOBHOT'O TOHA (TIEpBOI FapMOHHMKH) U OOEPTOHOB (BBICILIMX
TapMOHHK) C YacTOTaMH, PaBHBIMHU LIEJIBIM KPAaTHBIM YacCTOTHI MEPBOIl TAPMOHHKH, CO3JaHBI TPYAaMHU
Bemuknx yueHbIXx XVIII B. Takoe mpeacTaBieHHME O 3BYKE JIGKAT B OCHOBE pa3pabOTKU BCe
COBpPEMEHHON 3BYKO3allMCHIBAIOIIEH M mepepaiomiell ammaparypsl: TenedoHa, ¢onorpada, paano u
TEJIEBUJICHUS.

C XVIII B. Geper Hauano eme oaHa OOJIACTH MaTeMaTHYECKOW (QH3WKH — THUIPOJUHAMHKA,
3aHMMAIOLIAsACS M3YYEHHEM TEUCHWM MKHUAKOCTEH M ra3oB, a TakXKe H3y4Y€HHUEM [BHKCHHS Tl B
xunkoctu. Eme HproToH paccMoTpen U pemmt 3a1a4y o Gpopme, KOTOpYIo TOHKHO UMETh TEJO0, YTOOBI
MIpH ABM)KEHUU B KUAKOCTH OHO MCIBITHIBAJIO HAUMEHbIIIEE COMpPOTHBIeHNE. KiaccuueckuM TpyIoM B
9TON 00JNaCTH MaTeMaTu4ecKol (QH3HMKH 1Mo npaBy cuutaercs «[uapojauHamuka» lannwina bepHyim

% Sraom: Oxunennas muckycems mexny Jl. Beprymm, Diimepom u J’AmamGepoM 1o MOBOLY
HCCIeIOBaHMs KoeOaHui CTPYHBI (B KOTOPOW KaXKIBIM 53 3THX TPEX BBIAAIONIMXCS YYEHBIX ObUT HECOTJIACeH C
JIBYMsI JIpyrUMH) cBsizaHa ¢ Tem, 4to B XVIII B. He OBUIO eme MONHOW SICHOCTH OTHOCHTENIBHO ONpEICICHUS
TOHATHS (YYHKYUU: TACKYCCUS BECbMa CIIOCOOCTBOBAJIa BHECEHUIO SICHOCTH B 3TOT Ba)KHBIN BOIIPOC.
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(1738). B oaroit pabore bepHymnn, B 4aCTHOCTH, OTMETHJ, YTO THIPOAMHAMHKY MOXKHO OBUIO OBI
UCIIOJIB30BaTh Ul ONMCAaHMS TOKa KPOBH IO apTepusiM M BEHaM 4YeJIOBEYeCKOoro Ttena. Benen 3a
COYMHEHHWEM bepHyIIH BEIIIEN B CBET OCHOBOIONATraomuil Tpya Disepa (1755), B KOTOpoM OH BBIBEI
ypaBHEHUS IBMKCHUST HEC)KUMaeMol ®uIkocTu. B 3Toit paborte Ditnep nucan:

Ecnm Ham He AaHO IOCTHYh IOJHOTO 3HAHMS O JBMKCHUH JKUAKOCTH, TO MIPUYMHY HEYAAdH HajJe-
JKUT TPUNHCHIBATh HE MEXAHUKE W HE HEJOCTATOYHOCTH M3BECTHBIX 3aKOHOB IBIDKCHMS. Ham HemoctaeT
[MaTemaTHueckoro] aHanaHM3a, MOCKONBKY BCS TEOPHUS ABMKEHHS XUIKOCTH TETEPh CBENACh K HCCIEIOBa-
HUIO aHATUTHYECKNX (HOPMYII.

B peficTBUTENbHOCTH THAPOIMHAMUKA B TOM BHZE, B KaKOM ee paccMmarpuBai Jinep, Oblna
CYLIECTBEHHO HETOJNHOM, U 32 MOCIEAYIOUINE CEMBACCST JIET B Hee ObLI0 BHECEHO HEMAJIO MOMPABOK U
nmonoyHeHui. Tak, HampuMmep, Diiaep MOJHOCTBRIO MpeHeOperan BsI3kocThio. (Boma Teder ObICTpO U
MOJKET CUHTAThCS HEBA3KOHM XHIKOCTBIO, TOTAA KakK, CKaXEM, Macjlo Te4eT MEAJICHHO M objamaer
3aMeTHO# BA3KkocThH0.”’) TeM He MeHee, MbI MOYKEM C MOJHEIM TIPABOM YTBEPYK/IATh, 4TO HMEHHO JiTep
CTaJI OCHOBAaTeNIEM THAPOANHAMUKY, IPUMEHUMOH K IBHKEHHIO CY0B U CAMOJIETOB.

Ecnu yuensle XVIII B. Hy)aanuch B AOMOJHUTEIBHOM MOATBEPXKICHUU TOTO, YTO MUP OCHOBAaH
Ha MAaTeMaTU4eCKUX MPHUHIHIAX M YCTPOSH HAWIYyYIIMM OOpa3oM M YTO BCE TBOPEHHS MPHPOIbI
CO3JIaHBI 110 3aMBICITy €AMHOTO apXUTEKTOpa — rocroaa 6ora, TO OHM OOpPENH 3TO MOATBEPKACHUE B
OJTHOM MaTeMaTH4eCKOM OTKPBITHH. [ 'epoH (mi. 1) mokaszam, 4To CBET, MBUTASICHh U3 TOUYKH P B Touky Q 1
OTpaxkasch B 3epKajie, paclpocTpaHseTcs Mo KpaTdyailineMy myTd. Tak Kak CKOpOCTb CBETa IpH 3TOM
MOCTOSIHHA, TO KpaT4allllii MyTh O3HAYAET U KpaTyaillee BpeMs paclipOCTpaHEHHUs CBETA.

Opnua n3 Benmuaimmx matematukoB XVIII B. IIeep ®@epma (1601-1665), onmpasice Ha BecbMa
CKyIHBIE JKCIIEPUMEHTAJbHbIE NaHHBIC, CPOPMYIUPOBAT NPUHLUMI HAMMEHBLIETO BPEMEHHU: CBET,
UAYIIUHA U3 OJIHOM TOYKHM B JIPYI'YIO, pacHpOCTpaHsercsd 10 TaKkoMy IYyTH, Ha HPE0JIoJIEHHE KOTOPOro
YXOJIUT HauMeHblee BpeMsi. O4eBUIHO, YTO TAaKUM COTBOPHWII CBET TOCIOJbL OOT, HAaJEIUB €ro Crocoo-
HOCTBIO HE TOJIBKO HEYKOCHUTEIBHO CJIEOBATh MATEMAaTHYECKUM 3aKOHAM, HO U pacCIpOCTPaHATHCS IO
MYyTH, TpeOyIoIeMy MUHUMAIILHBIX 3aTpaT BpeMeHu. depmMa OKOHYATENBFHO YBEPOBaJ B MPABUIBHOCTD
CBOET0 MPUHIIMIA, KOTJa eMy YJaJloCh BHIBECTH M3 HETO 3aKOH IMPETOMJIEHUS CBETAa, OTKPBITHIM paHee
CuemnuycoM u JlekapTom.

K mawany XVIII B. MaTeMaTuku pacnojaraiy yXe HECKOJIbKHMH BIEYATISIOIIMMU MPUMEpaMHu
TOT0, KaK MPHUPOJIa THITAETCH «MAKCUMHU3UPOBATH» WIH «MUHUMH3UPOBATHY» T€ WM WHBIE Ba)KHbIC
XapaKTepUCTUKN (PU3NUECKUX IpoleccoB. Xpuctual [ 1oiireHc, nepBoHayaIbHOO BO3PaKABIIUHI IPOTHB
npuHouna depma, 1oKa3al, YTo TOT XKe CaMblil IPUHIIMII BEPEH U JUIS CBETA, PaCIpOCTPaHSIONIETOCS B
CpeJie C HEMPEPHIBHO U3MEHSIOIMMUCS cBoiicTBaMU. Jaxke mepBbiil 3ak0oH HploTOHA, yTBEpKIarOUIUi,
YTO BCSIKOE HAaXOJAIIeecs B COCTOSHUHU ABIDKEHHUS TEJIO, €CITU Ha HEro He JEWCTBYIOT HMKAaKWE CHIIBI,
JIBIKETCSA IO MPSIMOM, CTaJIM PAacCMaTpUBaTh Kak €Ie OJHO CBUAETEIbCTBO «IPHHLUIA dKOHOMHN»,
BBITIOTHSIOIIETOCS B TIPUPOJE.

VYuensie XVIII B. OblIn yOSXKICHBI B TOM, YTO COBEpIICHHAs BceleHHas HE TepPIUT HalpacHBIX
3arpar, — M MOTOMY KaK[10€ JeHCTBHE MPUPOIBI ISl AOCTHKECHUS! KOHEYHOTO pe3yIbTaTa JOJDKHO OBITh
HaMMEHBIIUM M3 BO3MOXKHBIX; Ha 3TOH OCHOBE OHH NPHHSIIMCH 32 MOUCK obmiero mpuHoumna. Ilepsyto
(hopMyIUPOBKY Takoro npuHmuia npepioxui [Isep Jlyu Mopo ne Moneption (1698—1759), marema-
THK, BO3IMVIABJABIIMK JKCHEeIUIUI0 B JlalulaHauio, Leiab KOTOPOM 3akiioyanach B W3MEPEHHH IO
MepHJMaHy JUIMHBI OYyTd B OAWH Tpaxyc. IIpom3BeneHHbIE SKcHeAMIMEN H3MEPEHMsI MOKa3ald, 4To
3eMJIsl CIUTIOCHYTA Y TIOJIOCOB, KaK MPe/ICKa3bIBalli HA OCHOBE TEOPETHUECKUX cooOpaxeHnit HploToH 1
I'tofirenc. OtkpeiTHe MonepTion YCTpaHWIO BO3paKEHUS NMPOTHUB Teopuu HbI0TOHA, BBIABUHYTHIC
Kanom lommunukom Kaccuau u ero ceiHom JKakom. MornepTion OblT YIOCTOEH MOYETHOTO TUTYIA
«crumocHyBmni 3emmoy. [lo meTkomy Belpaxkenuto Bonbrepa, MomepTion crunommi 3eMiro U 000ux
Kaccunm.

B 1740 r., 3aaumMasch Teopueld cBeTa, MoNepTION MPOBO3IIACH CBOM 3HAMEHUTBHIH NMPHHIAI
HAaHMMeHbIIero JelcTBUs, OMyOIIMKOBAaB CTaThlO MoJ Ha3BaHUEM «O Pa3MUHBIX 3aKOHAX MPUPOJIBL,
Ka3aBIIUXCS HECOBMECTHUMBIMUY». MomepTion ucxoiwia n3 npuHiuna depma, HO, TOCKOJIBKY HE

% drmom: Sicro, uto cosnareny rUAPoTMHAMUKH Jiinep i JI'AamMbep HIYEro He 3HAJIM O TAK HA3bIBAEMBIX
mypOyIeHMHbIX TEICHUSX C HEpPeTyJSPHBIM, CIyYalHBIM XapakTepPOM JIBHIKCHUH OTIACIBHBIX YAaCTHI] KHUIKOCTH
(m7st co3maHMs TEOPHUU TAKWX TEUSHHH TOT/Ia eIle JKe CYIIECTBOBANIO MOIXOAAIIET0 MAaTEMaTHYECKOTO alapaTa);
WUTHOPHUPOBAHUE JTOTO OOCTOSTENBCTBA NPUBOAWIO HX JaXe K HEKOTOPBIM MapajokcaM, B TO BpeMs
Hepa3pelnuMbIM.
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CYLIECTBOBAJIO €AMHOTO MHEHHUSI OTHOCHTEJIBHO TOTO, B KAKOW cpelle CKOPOCTh CBeTa OOJbIIe — B BOAE
(xax cumranu Jexapt n HpioroH) mimm B Bo3myxe (kak mosaran Pepma), MomepTion OTKa3aics OT
HAaUMEHBIIIETO BPEMEHH W 3aMEHHI €r0 HOBBIM NMOHATHEM — nedcTBUeM. Ilon neiictBuem MonepTon
MOHUMaJ UHTEerpai (onpeaessieMblid B MaTeMaTHUECKOM aHaJi3€e) OT MIPOU3BEACHHS MAacChl, CKOPOCTH U
npoineHHoro paccrosiHus. CornacHO NPUHLOMIY HAaMMEHBILIETO IEWCTBHS, BCE SBICHUS NPHUPOIBI
IPOMCXOAT TakK, YTO JEHCTBUE OKa3bIBAeTCs MUHUMAIbHBIM. lIpeanoxenHoe MonepTion onpeaeneHne
JIEHCTBUS HY)KJJa€TCsl B HEKOTOPBIX YTOUHEHHAX: MOMNEPTION He yKa3all, 10 KaKOMY WHTepBaly BpEMEHU
HaJJISKUT BBIYUCIATh MHTETPaAl, U B K&KJIOM U3 HaWJEHHBIX UM MPUIOKEHUHN MPUHIUIA B ONTUKE U B
HEKOTOPBIX 3aJayax MEXaHUKU NPUAABaJ AEHCTBHUIO PA3HBIA CMBICII.

Xot1a B 000CHOBaHHE CBOErO NMpUHIMIA MomnepTion NpUBeN HECKOJIBKO (PU3NYECKHUX ITPUMEPOB,
OH OTCTarBaj MPHUHIMI HAaUMEHBILIETO JEHCTBUS M MO TEOJOTMYECKHMM MOTHBaM. 3aKOHBI JBM)KEHUS
MaTepHUH JOJKHBI 00J1a1aTh COBEPIIEHCTBOM, JOCTOMHBIM OO0XBETo 3aMbICiIa, U IPUHLUI HAUMEHBIIETO
JIEHCTBUSI yOOBIETBOPSI 3TOMY KPUTEPHIO, TaK KakK IIOKa3blBaJ, YTO IpPUpPOAa JeHcTBYeT Haubojee
9KOHOMHBIM 00pa3omM. CBoii npuHIKN MoNepTIoNn MpOBO3riacki YHUBEPCATEHBIM 3aKOHOM HPUPOJBI H
MEPBBIM HaYYHBIM JI0Ka3aTeIbCTBOM CYLIECTBOBAHUS U MyAPOCTH Oora.

Benuuaiimmii u3 marematukoB X VIII B. Jleonapa Diinep, cocTosBni ¢ MONEPTION B EPENHUCKE
(1740-1744) no noBoy MPUHIIMIIA HAUMEHBIIIETO JCUCTBUS, COTJIACKIICS C HUM B TOM, YTO OOT, TOJDKHO
OBITh, MOCTPOMJI BceneHHyl0 B COOTBETCTBUU C KaKUM-TO (PYHIAMEHTANbHBIM MPHHIHUIIOM H YTO
CYLIECTBOBAaHME TAKOTO MPUHIMIIA CBUIECTEIBCTBYET O HalpapisiomieM mepcre 0oxxkpeM. CBOe MHEHHE
Oiinep BeIpa3mwn Tak: «lloCKONBKY Haml MHp yCTPOSGH HAWMCOBEpIICHHEHIIHM 00pa3oM W SBISAETCS
TBOPEHHEM BCEBEAYILETO TBOPLA, BO BCEM MHUpPE HE MPOUCXOJUT HUYETO TAKOTO, B YeM HE ObLIO OBl
BOIUJIOLIEHO KaKOe-TH00 NPaBMII0O MAaKCUMyMa WJIM MUHUMYMa.

B cBoeMm y0OexneHuH, 4To BCE ABJICHUS MPUPOIBI IPOUCXOAAT TAKUM 00pa3oM, YTO MAKCHMHU3HU-
PYIOT WIM MHHUMH3UPYIOT HEKOTOPYI0 (YHKIHMIO, BCIEJCTBUE YEro M OCHOBHBIC (DHU3UYECKHUE
NPUHIMITEL JIOJDKHBL COAEPKATh KaKyIO-TO MaKCHUMH3MPYEMYI0 WIH MHUHUMHU3UpYyeMylo (yHKIHIO,
Diinep moren emie Aansire Moneption. bor, HecOMHEHHO, 0oliee MCKYCHBI MaTeMaTHK, 9YeM MOTIIH
cebe mpencraButh yueHble XVI-XVII BB., cuntan oH. Penurnosnsie yOeKIeHUS TaKkKe YKPEIUISIH
DOlinepa BO MHEHHMH, YTO OOT BO3JOXKHJ Ha YEJIOBEKAa MHUCCHIO TO3HABaTh OOXKECTBCHHBIC 3aKOHBI,
UCIIOJIb3Ysl HUCIIOCIaHHBIA eMy Aap MelnuleHus. KHura mpuponabl OTKpeITa Iepel HamMH, HO HalvcaHa
OHa Ha f3bIKE, KOTOPbIM MBI IOHUMAeM HE Cpasy, a JIMIIb HOCJIE TOro, Kak LEeHOH HeMalbIX YCHINH U
CTpaJaHuii ¢ MOO0BBIO BBIYYHUM €T0. SI3bIK 3TOT — MaTeMaTHKa. A MOCKOJIBKY Halll MUP — HAMJTYYIIHN U3
BCEX BO3MOXKHBIX MUPOB, €r'0 3aKOHBI TAK)KE TOJDKHBI OJIUCTATh KPACOTOH.

Bonee Tounyro 1 001Iyr0 hopMy MPUHIIAITY HAUMEHBIIIETo JeiicTBus rnpunai Jlarpamxk. JlerictBue
(dakTHUecKH CcBeNOCh K JHeprud. M3 000OHmEHHOro MpPUHIMIA HAaWMMEHBIIETO JEHCTBUS YAAIOCh
TOJTyYUTh PEIICHUs] MHOTHUX HOBBIX 3a/1a4 MexaHukH. ([IpuHINI HauMeHbIIero IeHCTBHS MO CYIIECTBY
CTajl LEHTPaJbHbIM TNPHUHLUIIOM BapUallMOHHOTO MCYMCICHUS — HOBOH O0OJAaCTH MaTeMaTH4ecKOTro
aHanM3a, OCHOBaTeseM KoTopod cranm Jlarpawk, onmpaBiiMiics Ha Tpyxael Oinepa.) [lanpHeiimnee
00001IeHe TPUHIINTIA HAMMEHBIIETO ASUCTBHS OBLIO MPEIIokKeHo «BTOpbiM HploToHOM» bputanun —
Yunesimom Poyanom [MammmsroHoM (1805-1865). DTOT HMpWHIOMI W TIOHBIHE SBISIETCS OJHUM U3
HauOoJiee YHHMBEPCAIbHBIX NPUHLMIIOB, JIEXAIIUX B OCHOBE MexaHuku. Ilo oOpasy u momoOuto
MIPUHLIMIIA HANMEHBIIETO ACUCTBUS aHAIOTUYHBIE MPUHIUIIBI, OJYYMBIINE HAa3BaHWE BapHAIlMOHHBIX,
ObUTH CHOPMYITUPOBAHBI U B TPUIIOKEHHU K APYruM oOmacTsiMm (usnku. OJHAKO, KaK MBI YBHJIUM, BO
BpeMeHa [ 'aMHIIbTOHA yueHbIE y’Ke OTKa3alHuCh OT 3aKI04eHuil MonepTtion u Diiepa, CUUTABIINX, YTO
MPUHLMI HaWMEHBIIETO [EHCTBUS BKIIIOYEH OOXXECTBEHHBIM MPOBUICHHEM B CXEMY MPHPOJIBL.
Hekotopoe mpencraBienrne o0 M3MEHEHHSX, MPOUCIIEAIINX B TOJIKOBAHWW TMPHUHIIUIIA HAMMEHBIIETO
JIEHCTBUSI, MOKHO COCTaBUTH M0 «/cTopun noKkTOpa AKakus», B KOTOPOIl BBICMEMBAETCS 3TOT MIPHUHIMII,
paccMaTpuBaeMblil Kak J10Ka3aTelbCcTBO cymiecTBoBaHusi Oora. Ho yuensie XVIII B. Bc€ eme Obum
rIyOOKO yOeXJIeHbl B TOM, YTO HAJIUYUE CTOJNb BCEOOBEMITIOIIETO MPUHIIMIIA MOXKET O3HAYaTh OJIHO:
MHP COTBOPEH (pa3yMeeTcs, rocrnooM 00roM) B COOTBETCTBHHU C STHM HPUHIIUIIOM.

Benmuuaiimme wmpicaurenn XVIII B. OTHIONP HE [BYCMBICIEHHO YTBEP)KJIAIW TOCIOACTBO
MaTeMaTWK. BoT, Hampumep, Kak CQOpPMYIUpOBall TE3UC O MPHUMaTe MATEMAaTHKH BBIIAIONIHIACS
matemaruk JKan Jlepon [['Amam6Gep, rmaBubid cotpyauuk lern dunpo (1718—-1784), B cBoeit craThe,
HaIMCAHHOM 11 3HaMEHHUTON (paHIy3cKoi «DHuukioneaun»: «VcTuHHas cucTeMa MHUpa IO3HaHA,
pasBUTa W YCOBEpUICHCTBOBaHa». HyKHO JM TOBOPHUTH, YTO ECTECTBCHHBIH 3aKOH OBUT 3aKOHOM
MaTeMaTH4eCKuM?

Bbonee n3BectHO BhICcKa3bIBaHUE Jlamaca:
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Cocrosinne BceneHHOM B JaHHBIM MOMEHT MOXKHO PAacCMaTPHBaTh KaK PE3yJIbTAT €€ MPOILIOr0 U
Kak mpu4uHy ee Oymymiero. PazymHOe cymiecTBo, KOTOpoe B JFOOOW MOMEHT 3HAjO0 Obl BCE JBUXKYIIUC
CHJIBI TIPUPOJBI M B3aUMHOE PACIIONIOKEHHE 00pa3yoNIiX ee CYIIeCTB, MOTIIO OBl — eciii OBI eTo pa3yM OBLT
JIOCTAaTOYHO OOLIMPEH ISl TOTO, YTOOBI MPOAaHAIN3UPOBATh BCE ATH JaHHBIC, — BBIPA3UTh OJHHUM ypaBHE-
HHEM JBH)KEHHME M CaMbIX OOJBIIUX TEJI BO BceleHHOM, M Meapyalmnx aToMoB. HuduTo He ocTanoch Obl
COKPBITBIM OT HETO — OHO MOTJIO OBI OXBATUTh SMHBIM B3TJILIOM Kak OyayIiee, Tak U IMPOILIoe.

Yunesim [xeiimc B cBoeM «lIparmatusme» ciemylommM oOpa3oM OIMCHIBAET YMOHACTPOCHWE
MaTeMaTUKOB TOI'O BPEMEHHU:

Korma ObutH OTKpBITHI IEPBBIE MaTEMaTHYECKHE, JIOTHUECKHE U (PU3WIECKHE 3aKOHOMEPHOCTH,
MEpPBBIC 3aKOHBI, IPOWCTEKABIINE W3 S3THX OTKPBITUH, SCHOCTh, KpacoTa M YMPOIIEHHE HACTOIBKO
3aXBaTHJIM JIIOJEH, YTO OHM YBEPOBAIM B TO, OyATO MM YyAaloch JONOIJIMHHO pacmudpoBaTsh
Henpexoasmue Mpicin Beemorymero. Ero pasym rpoMeixain rpOMOBBIMU pacKaTaMy M 9XOM OTZaBajicsi B
CHUIOTH3MaxX. bor MBICTHI KOHHMYECKMMH CEUCHUSIMH, KBaJApaTaMH, KOPHSAMH W OTHOIICHHSAMH H
reoMeTpu3oBai, kak EBknun. bor npennauepran 3akoHs! Kenepa nBukeHuro ImiaHeT, 3aCTaBHI CKOPOCTb
MaJaloMMX Tell BO3pacTaTh MPONOPLUOHANBHO BPEMEHH, CO3/1all 3aKOH CHHYCOB, KOTOPOMY CBET JOJDKEH
CIIeZI0BaTh MPHU NMPEOMIICHHH... BOT N3MBICINII apXEeTUIIBI BCEX BeIleH M MPUAYyMall UX BapHaluy, U Korjaa
MBI OTKpBIBaGM JI00O€ M3 €ro YyAeCHBIX TBOPEHHWH, TO IIOCTUTaeM €ro 3aMbIiCell B CaMOM TOYHOM
IpeJHa3HaYeHNN.

Y06exaeHne B TOM, 94TO MPHPOJIa COTBOPEHA TI0 MaTEMAaTHYECKOMY IIJIaHy U TBOPEIl €€ — TOCIIOIb
Oor, BeIpakajy He TOJHKO YYEHBIE, HO W IO3THI, HAPUMED aHTIUHCKUHN TO3T, ICCEUCT U TOCYIapCT-
BeHHBIN Aesatens Jxozed Duaucon (1672—1712) B cBoeM « umHe»:

Beckpaitreit yamm riayonHa,
Hebec >¢upHBIX crHEBa,

3Be31 OECKOHEUHBIH XOPOBOJ
XBany Co3zartento noer.

CBoeil Moryuero JecHULEH

Bor npaBuT coiHIa KOJECHULIEH,
U cBet netut BO Bce Kpas,
XBainy BeceBblliHEMY TBOPSL.

IInaner kpy>xamuxcs BEHeL —
TBoe co3znanbe, o TBopel.
Toii BeCThIO ITOIHEI,

Karsr no okeanam BOJIHBI.

K xonmy XVIII B. matemaruka Obula MoJoOHA TMTAaHTCKOMY JE€pPEBY, NPOYHO CTOSBLIEMY Ha
MOYBE PEAbHOCTH, C KOPHSIMH JIBYXTBHICAYENIETHEH aBHOCTH, C PACKUIUCTHIMH BETBSIMH. BbICOKO
B3JIBIMAJIOCH JIPEBO MaTeMaTHKW HaJl BCEMHU OOJIACTSIMU YeJIOBEYEeCKOro 3HaHus. HUKTO He coMHeBacs,
YTO B TaKOM BHUJE 3TO AEPEBO OyAET KUTh BEYHO — Pa3Be YTO KPOHA €ro OyAeT CTaHOBHUTHCS BCE
IBILTHEE.
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IV. Ilepeoe nucnpogepoicenue: yeaoanue ucmumul

VY kxaxporo Beka ecTb cBoM Mudbl. VX HpuHATO
Ha3bIBaTh BBICIIMMU UCTUHAMHU.
Heusgecmmuuuii asmop

JleBATHaUATHI BEK Hayascs IJs MaTema-
THKH Xopomro. AkTuBHO pabortan Jlarpamx. B
3€HUTE CJIaBHI U paclBeTe cUil Haxoauscs Jlammac.
®Dypee (1768—1830) ynopHo paboTtan Haj cTaThel
1807 r., BIOCIEACTBMH BKJIIOUEHHOH B €ro
CTaBIIyI Kiaccuueckod «TeopHuro TemnoTse»
(1822). Kapn @pumpux Taycc omyOnukoBan
(1801) cBom «ApubMeTHIECKHE HCCIECTOBAHMSDY
(Disquisitiones arithmeticae), craBmue 3HameHa-
TEJNBHOW BEXOW B Pa3BUTHH TEOPHUU YUCEN, U ObLI
Ha TIOpOre MHOXKECTBA HOBBIX JOCTHKECHHH,
CHHMCKABIINX €My TUTYJI «KOPOJIb MaTEeMAaTHKOB).
A ¢pannysckuii «xoHKypeHT» [aycca Orocrten
JIyu Komm (1789-1857) mnpomeMoHCTpUpOBa
CBOW He3aypsaHbIE CIIOCOOHOCTH B OOIIMPHOI
cTarbe, oImyoIuKoBaHHOHU B 1814 T.

Heckosmbko c€l10B 0 JACATENBHOCTH ITHX
3aMEYaTeNIbHBIX ~YUCHBIX MO3BOJAT YUTATENIO
COCTaBUTh Ooyiee IIOJHOE TMPEICTAaBICHUE O
KOJIOCCAJIbHOM 1Illare, KOTOPBIM cleiana Hayka B
nepBoit monosuHe XIX B. B HampapieHun Oolee
MOJTHOTO PACKPBITHSL €IWHOH CXEMBI NPHPOIBI.
Xots ['aycc oboratuin OTKPHITUAMH 3MOXATBHOTO
3Ha4eHUs (00 OJJHOM W3 HUX MBI B alIbHEHIIIEM pacCKaKeM) YUCTYIO MaTEMATUKY, 3HAYUTENBHYIO YacTh
CBOEH >KM3HM OH IIOCBATHJI €CTECTBEHHOHAYYHBIM HCCIIEIOBaHMAM. l'aycc nake HE YHMCIMIICA
npodeccopoM MaTeMaTHKH — Oojiee MATHIECSITH JeT OH COCTOSUI NMPO(EeccopoM AacTPOHOMHH M
mupektopoMm ['€rTuHreHckoit obcepBaTopum. MHTepec k actpoHomum npoOyamics y [aycca emie B
crynendeckue rosl (1795-1798), mposenennsie B [[€TTHHTEHE, M OHA, TTOXKaIYii, O0Jiee BCero 3aHMMala
ero mbicinu. [lepBbiil 3HaunTenbHBIM ycnex npuumien k Hemy B 1801 r. IlepBoro siHBapsi Toro roaa
Jxysenne [Tuarm (1746—1826) otkpein Maiyto mianeTy Llepepy. Xots miaHeTy yaanoch HaOI0AaTh
JUIIb B TEUEHHE HECKOJbKHUX HeAesb, ABaJlATHUETHIpexieTHui [aycc, mpuMeHHB A aHanIu3a
pe3yIbTaTOB HAOIIOAEHUH HOBYIO MaTeMaTHUYECKYIO TEOPHIO, BBIYMCIMI OpOMTY IUaHeThl. B KoHIe
Toro xe roga Llepepa melictBuresnibHO ObuTa OOHApYXeHA NPUMEPHO TaM, Iie U MperackasbiBai ['aycc.
Korma Bunbrensm Onsoepc B 1802 r. oTkpbLI Ipyryro Manyto mianery — [lamnany, ['aycc cHoBa BechMma
TOYHO OIpenenwi ee opOuty. Bechb 3TOT mepBOHAYANbHBIA 3Tall aCTPOHOMHUYECKHX HCCIEJOBAHUM
l"aycc u3moxui B 0JHOM M3 CBOMX IUIaBHBIX TPyoB — «Teopun nBmkenus HeOecHbIX Tem» (1809).

[Mo3nuee, mpousBoas 1Mo mpockde Kypdropcta [aHHOBEPCKOrO TOMOTPapUUECKYI0 ChEMKY
I'arnHOBepa, ['aycc 3am0KuI OCHOBBI T€OJIE3WH; U3 ITUX 3aHATHI OH M3BJIEK PsJl BECbMa IIOJOTBOPHBIX
e, Kacarommxcs guddepernuansHoil reomerpui.”” Oco60 GbUTH OTMEUEHBI IpoBeeHHbIe ['ayccom
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' sIrnom: B pacuerax, OTHOCAIIMXCS K OOJBIIMM OGIACTSM 3E€MHOM IOBEPXHOCTH (KAaKOBOIM MOYKHO
CUMTAaTh W KHSDKECTBO [ aHHOBEp), NPHUXOJMTCS YYUTHIBATH OTJIMYHE IMOBEPXHOCTH 3€MJIM OT IUIOCKOCTH;
MPOJYMbIBast 3TO 00CTOSATENLCTBO, ['ayce mpHIes K TiyOOKOH KOHIEIMN 6HYympeHHel 2eoMempul. TIOBEPXHOCTH,
3a/laBaeMOil €€ METPHKOI, T.e. M3MEpsieMbIM II0 MOBEPXHOCTH paccTOSHHUAM. COOTBETCTBYIOIIAs TeOpHs OblIa
mnoxeHa [ayccom B oGmupHOM Tpyae «OOmme wcCneqoBaHUsS O KPHBBIX TOBEpXHOCTX» [Disquisitiones
generales circa superficies curvas, 1828; pycckuii mepeBox cm. ([24: O6 ocHoBanusx reomerpun. CG.
KJaccuieckux pabot mo reomerpuu JlobaueBckoro u passuthio ee uae. — M.—JI.: 'ocrexmzpat, 1956.], c. 123—
161)], naBHO cuMTAIOIIEMCS] MATEMaTHYECKOM KIACCUKOIA.
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B 18301840 rr. TeopeTnueckue W IKCIEpUMEHTaIbHBIE HccieqoBaHuss MarHeTnsma. OH paspaboTan
METOA M3MEpeHus MarHuTHoro noist 3ewiin. Co3naTtens TEOPUHM 3JIEKTPOMAarHUTHOro mois Jlxeimc
Kitepkc Makcsenn B cBoeM «TpakraTte 1o 2JIEKTPUIECTBY H MarHETU3MY» NIPU3HAET, YTO UCCIIEIOBAHUS
l'aycca o marHeTu3My mpeoOpas3uiy BCIO HayKy: MPUOOPBHl MU MHCTPYMEHTHI, METOJIbI HAOMIOACHUH U
00paboTku pesynbraToB. PaboTer ['aycca mo 3eMHOMY MarHeTH3MY SIBIISIOTCS 00Pa3IOM €CTECTBEHHO-
HAY4HOT'0 HcClIeoBaHMA. B 3HaKk npu3HaHus 3aciyr ['aycca enuHUIIAa MAarHUTHON MHIYKLIUH (B CUCTEME
eananl CI'C) nmonydnsa BIOCIEACTBUM Ha3BAHUE «TayCC.

Xots uzaes coznanus tenerpada npuHamIexkuT He ['ayccy u He ero apyry u Koiuiere Bunbrensmy
Bebepy (1804-1891) (mHOTOYHCIEHHBIE TOMBITKH NPEANPUHUMAINCH W pPaHbIIE), WUMEHHO OHH
npemioxmy B 1833 r. mpakTHdeckoe yCTpOMCTBO it mpuema curHanoB. beum y I'aycca u npyrue
n3o0pereHusa. OH ycnemHo padoTal B 00JacTH ONTHKH, KOTOpas mocie Diifiepa nepexuBania riyOoKuit
ynanok. Uccnenosanus, npoBeneHasie ['ayccom B 1838—1841 rT., 3a10KMIN MPUHIUAITAAIGHO HOBYIO
OCHOBY JUISI PELLIEHUS] ONITHYECKUX MPOOIIEM.

Hpyroii Benuuaiieit purypoii B MaremaTrke Hadana XIX B., CpaBHUMOM MO CBOEH 3HAYMMOCTH C
l'ayccom, Obn Komm.* Ero WHTEpECHl OTIMYaNCh HEOOBYaiHOW pa3HOCTOPOHHOCTHIO. OH Hamucan
Ooiee ceMHUCOT MaTeMaTH4eCKuX padoOT, YCTYyNUB MO YHUCIY MX Jullb Jiuiepy. CoBpeMEHHOE H3JaHHE
TpyzoB Komm B0 B ABaIUATH MIECTH TOMAaX M OXBaTBIBAaeT BCE paselibl MareMaTHku. Komu Obut
OCHOBOTIOJIO)KHUKOM Teopuu (PyHKIM koMmiuiekcHoro nepemenHoro (ra. VI u VIII). Ho ve menbliue
BHUMaHua Komm yaemsn ¢usnueckum mpobmemam. B 1815 1. on momyumn mpemuto Dpaniryzckoit
akaZeMun HayK 3a pa0oTy Mo TeopuH BOJH Ha Boae. EMy mnpuHaanexaT QyHIaMEHTalbHbIC
WCCIICIOBAHUS TI0 PAaBHOBECHIO CTEPKHEH M YNPYTHX (B YaCTHOCTH, METAJUIMYECKUX ) TUIACTHH, a TaKXKe
[0 TEOPUHU BOJIH B ynpyroi cpeae. Ceoumu Tpynamu Kou 3a10Kuia OCHOBBL MATEMATHUYECKON TEOPUU
ynpyroctu. Komm pa3Bui TEOPHIO CBETOBBIX BOJH, Hadajo KOTOpOH Obpuio mojoxeHo OriocTeHoOM
Kanom ®penenem (1788—1827), u pacmpocTpaHui ee Ha SIBIEHUS AUCIIEPCUM U MOJSIPU3ALUN CBETa.
Kot Ob11 MpeBoCX0JHEUIINM CTISIUATTCTOM IO MaTeMaTH4ecKoi (hu3nKe.

Xots B kadectBe Matemarnka Dypre W ycTyman TakuMm KopudesMm, kak l'aycc m Komm,
MOJIy4YeHHBIE MM PEe3yJbTaThl 3aCIyKUBAIOT O0COOOTO yIMOMHHAHHSA, TOCKOJIBKO UMEHHO €My YAaloCh
pacnpocTpaHUTh MOTYIIECTBO MAaTeMAaTHKH Ha €Ile OJHO SABJIEHHE IMPHPOJAbl — TEIIONPOBOAHOCTE.
Nzydenune terumonpoBonHocty 3emimn Oypbe cunTall OJHON W3 BaXKHEWITUX MPOOIeM KOCMOTOHHUH, TaK
KaK HaJIesuics TaKuM 00pa3oM MoKa3aTh, YTO IEPBOHAYAIBLHO 3€MHOM LIap HAXOAMJICS B PACIUIaBICHHOM
COCTOSTHMH. 3aHMMasCh peleHueM 3Toil 3amauu, Oypbe MoBen 70 BHICOKON CTENEHH COBEpIICHCTBA
TEOPHI0 OECKOHEUHBIX TPUTOHOMETPUUYECKUX PsIIOB (Ha3bIBaeMbIX HbIHE psagaMu Pypoe). Pagsr Dypre
CTaJl MIMPOKO MPUMEHSTHCS B Pa3IMYHBIX 00JACTAX NMPUKJIAJIHONH MaTeMaTHKH — 3HAYEHUE CO3JIaHHOU
®ypbe TeOpHH TaKUX PSIOB TPYTHO NMEPEOIICHUTb.

Brinatomuecs pesynbratsl ['aycca, Komm, @ypbe U COTEH Ipyrux MaTeMaTHUKOB, Ka3ajloch OBbI,
HEOCIIOPUMO TOATBEPXKAAIM, YTO HAayKa BCE TOYHEE ONMCHIBAET HCTHHHBIE 3aKOHBI Mpuponsl. Ha
MPOTSHKEHUN CTOJIETUS CaMble BBIJAIOIIAECS MATEMATHKHU MPOJOIKAIN UATH IMYTEM, IPOJIOKEHHBIM UX
MIpeJIIIeCTBEHHUKaMH, pa3palaThiBas BCE 0oJjiee MOIIHbIE MaTeMAaTHUYeCKHE METOJbl U C YCIIEXOM
MIPUMEHSA UX K HOBBIM Pa3/ie]aM €CTECTBO3HAHMA. B Heynep>KNMOM MOPBIBE YCTPEMUIIUCh MaTEMAaTHKN
Ha TOMCK MaTEeMaTHYECKHX 3aKOHOB IPHUPOABI, CIOBHO 3arMIIHOTU3UPOBAHHBIE YOEKIECHHUEM, UTO
MMEHHO OHH TPU3BaHBI PACKPHITh CXeMY, H30paHHYI0 OOTOM IPU COTBOPEHHH MHpA.

Ecin Ob1 matematukn XIX B. NpUCTYyIIANUCh K CJIOBaM CBOMX COOpaTheB IO IyXY, TO
paspasuBIIascs BCKope KaracTpoda He 3actasia Obl WX Bpacmiox. Eme Ha 3ape HOBOIO BpEMEHH
®porcuc Bakon orMeuarn B ceoeM «HoBom opranone» («HOBBIH HHCTpyMeHT mo3Hanus», 1630 r.)%:

Wnoms! poga HAXOOIT OCHOBAaHHE B CAMOM IPUPOJIE YEIIOBEKA, B INIEMEHH WIIM CaMOM pOJie JFO/IEH,
n00 MOXXHO YTBEp)KIaTh, YTO YYBCTBA YEJIOBEKa €CTh Mepa Bemlei. HaoOOpoT, Bce BOCHPHATHS, KaK

% Srmom: Cremyer ckasaTh, YTO Hapsgy € ONpENCICHHBIM CXOACTBOM Mexay Dayccom u Ko
CYLIECTBOBAJIO M PE3KOE pa3iIM4uue, ONpEAENUBIIEE ICUXOIOTMYECKOE «OTTAIKMUBAaHUE» ITHX BBIIAIOILUXCA
y4eHbIX. beckoHeuHo TpeboBaTenbHbIN K cebe, ['ayce myOimkoBasl cpaBHUTEIHHO Masio padot. Hamportus, Komm
myOIMKOBaJI CBOM PabOTHI, MOPOIl HE OTHENBIBAas MX JOCTATOYHO TIIATENIBHO, TaK YTO B €r0 KHHTaX M CTaThiIX
HEpeAKO BCTpEYATUCh OMMOKK (OOBIYHO JIETKO HCIpaBUMBIE, HO HWHOTAa M Ooyiee Cephe3HBIE), KpaiiHe
pazapaxasinue ["aycca.

% sIrjaom: Annponuk Pomocckuid, BeImycTHBIIHNA B | B. 10 H.3. cOOpaHue COUMHEHNA APHCTOTENS, Ha3Ball
«OprasoHOM» CBOZ paboT MMOCIIETHETO T10 JIOTHKE M CTPOCHHIO HAyK, HANIMCAHHBIX HE3aBUCHUMO OJIHA OT APYTOH H,
BUJINMO, B pa3Hoe BpeMsi; HasBaHHeM «HoBbIi opranoH» BakoH moguepkuBai u OJIM30CTH CBOIO K APHUCTOTEINIO
(o Teme), U pe3koe paznuuue (1Mo yCTaHOBKAaM).
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9YBCTBA, TAK M yMa, TIOKOSITCS HA aHAJIOTUU YEJIOBEKA, a HE HA aHAJIOTUU MUPA. YM YeJIOBEKa yImoa00seTcs
HEPOBHOMY 3€pKajly, KOTOpPOE, IPUMEIIUBAs K IPUPOJIC BEIICH CBOIO MPHUPOJY, OTPAXKACT BEIIM B UCKPHB-
JICHHOM U 00€300pakeHHOM BHJIE. ([231%, 1.2, ¢. 18))

B tom xe «HoBoMm opranoHe» BakoH yTBepikmaeT, 4To HaONIOEHUE W DKCIIEPUMEHTHPOBAHUE
SIBIISIIOTCS. OCHOBOM BCSAKOTO 3HAHUS:

Huxonm o6pa30M HC MOXET 6LITI), ‘-ITO6I)I AKCHUOMBI, YCTAHOBJICHHBIC PACCYKICHUEM, UMCIIU CUITY
JJIA OTKPBITHUA HOBBIX JCJI, I/I6O TOHKOCTb ONPUPOJABI BO MHOI'0 pa3 NpeBOCXOJAUT TOHKOCTbH paccymz[eHMﬁ.
([23], 1.2, c. 15.)

Jaxxe caMple Bepyroliue y4€HbIe Hauyald IOCTENIEHHO NPUXOIUTh K OTPULAHUIO POJIM OOra Kak
TBOPLIA «EUHOTO TUIaHa» TPUPOJIBL.

Tpyns! Konepauka n Kemuiepa o co3gaHuio reIHoOLEHTPUYECKONH CUCTEMBI MUpa, KOTOPYIO OHU
o0a paccMaTpuBaM Kak CBHIETEIbCTBO «MAaTEMaTHYECKOW MyIpocTh» 0Oora, HNPOTHBOPEUMIN
CasileHHOMY TTHCAHHIO, 100 OHH JIMIIAN YeI0BEeKa H30paHHOTO MOIoKeHns Bo Beenennoit. [ anmei,
PoGepr Boitne u HbioTOH BHIENW 1iesib CBOCH HAy4YHOH pabOTBI B JJOKa3aTENBLCTBE CYIIECTBOBAHUS
00KECTBEHHOTO TIaHa W OO0’KECTBEHHOTO BMEIIATENBCTBA BO BCE MPOHMCXOJsIIEe B MHUpPE, HO B HMX
HaYYHBIX HCCIIEZOBAaHMAX OOr SBHO HE y4acTBoBajl. boiee Toro, B omHOM M3 cBOMX nuceMm lammneit
JaKe YTBEPXKAAI, YTO «OT JII000ro TojaxoBaHUs CBSIEHHOTO MHCAHHUS MMPOKY HEMHOTrOo, MO0 HHU OJUH
ACTPOHOM WIIM €CTECTBOMCIBITATENb, NEHCTBYS B HAUIEXKAIMX paMKaX, HE BXOJIUT B TOAOOHBIC
Bompockl». Pazymeercs, cam ["anmuneil, kak Mbl y:xe BUAenu, Obul TIIyOOKo yOeKAEH B CyLIECTBOBAHUU
MaTeMaTH4YecKoro mana BceeneHHOH, TBOPIIOM KOTOPOro ObLT OOT, HO MPHUBEACHHBIA OTPBHIBOK M3 €r0
MUCbMa TOKAa3bIBAeT, YTO Uil OOBSICHEHWS MPHUPOAHBIX SIBICHUHM [anmuieil cumrtan HeZOomyCTHMBIM
npuberatb K MHUCTHKE WJIM NPHUBJIEKaTh CBEPXbECTECTBEHHbIE CHJBI. Bo BpemeHa [amunes Bcé erme
OBITOBAJIO MHEHHE, YTO BCEMOTYIIUH OOT CrocOOEH MPOM3BOJIBHO M3MEHATH IUIaH TBOpeHus. Jlekapt
e, TPH Bcel cBOeW HAOOKHOCTH, MPOBO3TIACHI TE3UC O HEU3MEHHOCTH 3aKOHOB MPUPOABI U TEM
CaMbIM HESIBHO OTIpaHHYMJI MOTYIIECTBO rocroja Oora. HbIOTOH Takke cUMTan HOPSIOK B MHUpE
HEM3MEHHBIM, OJJHAKO MOJJAEpKaHHE IMOPsIKa OH BO3Jarajl Ha 0ora, KOTOPOrO CPaBHHMBAJ C YAaCOBBIM
MacTepoM, TOTOBBIM YCTPaHUTH JIIOOYIO HEUCIPABHOCTH B 4acoBOM MexaHu3me. Y HpioToHa Obutn
BECKHE OCHOBaHHS YNOBaTh Ha 00XKECTBEHHOE MPOBUIECHHME. XOTSA OH 3HAJ, YTO H3-32 BO3MYIIEHHI,
BHOCUMBIX APYTUMH IUIAaHETaMH, opOuTa Jr000# IUIAaHETHl OTIMYAETCS OT MICAJBHOTO 3JUIMICA, EMY
HHUKaK HE yJaBajloCh 10Ka3aTb MaTEMaTHYECKH, YTO HaOJII0JaeMble OTKJIOHEHHUS BBI3BaHbI IPUTSDKEHHEM
JIpYyrux IjiaHeT, u HploToH cumrai, 4to 6e3 BMemaTeNlbcTBa Oora, HEYCHIMHO CIeIsIero 3a paboToi
MHPOBOI'0 MEXaHU3Ma, yCTOWINBOCTh COTHEUHON CHCTEMBI MOTJIA OBl HAPYILIUTHCS.

[Tpotus momo6HEIX B3rsAA0B HeroToHa BeicTynm JleiOHUI] B cBOel (TIpecMepTHOM) TepenucKe
C aHIJIMICKUM CBsIeHHUKOM H uocodom Camroaniem Kiapkom, koTtopas Beidach uepes MOCPEACTBO
npuHLEcCh Yanbckod. B cBoem mepBom mmcbMe (HOsIOppr 1715 r.) mo moBoay HBIOTOHOBCKHX
NpEACTaBIEHU 0 Oore, BHIHY)KICHHOM BpEMsl OT BPEMEHH 3aBOANTH MUPOBBIE «HachD» M YCTPAHATH
HEHCIIPAaBHOCTH B X MexaHu3Me, JIeHOHuIT mucat:

I'-H HplOTOH U €ro CTOPOHHMKHU NPUIEPKUBAIOTCA JOBOJIBHO CTPAHHOIO MHEHMS O ACUCTBUAX
6ora... Y Hero He OBUIO IOCTaTOYHO MPEAYCMOTPUTEIBLHOCTH, YTOOBI IPUIATh UM [«4yacam»] OecripepbIBHOE
JBIOKeHHE... [To MoeMy NpeACTaBIeHUIO, B MUPE MOCTOSIHHO CYIIECTBYET OJJHA U Ta XK€ CHJA, DHEPrus, U
OHa MEPEeXOAMT JIMHIb OT OJHOM YacTH MAaTepHUu K APYroi, clefys 3aKOHaM NPHPOJbl M IPEKPACHOMY
MPEeyCMOTPEHHOMY MOPSIKY. ([241%, c. 430.)

Jle#tOHuI OTKpBITO yripekaeT Hpl0TOHA B TOM, YTO TOT OTPHUIIAET BCEMOTYIIECTBO Oora. JIeHoHuIt
JIEACTBUTENHLHO cunTan HpI0TOHA TOBUHHEIM B YIIaJIKE PEINTUN B AHTJIAH.

W 3xece JleliOHuIl He ObLT Tak yXe JajeK OT UCTHHBHL. B maeonorum muctuka HeroToHa Oor u
peNUTHs 3aHUMaId TOpa3io OOJbIlle MecTa, 4eM y paruoHanvcta JleiOHuIa, HO 0OOBEKTUBHO TPYIBI
HproToHa criocoOcTBOBaIM OCBOOOKICHHIO HATYPPHIIOCOhUU OT BIMSIHUS TEOJIOTHH. [ amuiiel, Kak Mbl

% Bokon ®. CounHeHus B 2-X ToMax. — M.: Mbicib, 1977 (1.1); 1978 (1.2).

% driom: Muctuk HeroToH 65T yBepeH (6e3 BCAKHX OCHOBAHHIA, pasyMeeTcsi, — cp. ckasaHHoe (c. 76) o
Tak Ha3bIBAEMOU «IpodieMe Tpex Ten») B neycmotiuusocmu CoaHEUHOUW cucTteMbl, Toraa kak B X VIII B. ateuct u
KpaitHuil parmonanuct Jlarmiac cToib ke 0€30CHOBATENBHO YTBEPHKIAJ, YTO OH MOXKET JI0OKA3aTh €€ YCTOMYUBOCTb.

% 06 ocroBanmsix reomerpun. C6. KIacCHYeCKHX paboT 1o reoMerpui JIOGAYEBCKOro M PasBHTHIO €€
ugeri. — M.—JI.: I'octexusnar, 1956.
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YK€ OTMevalli, TaKkKe CUUTall, YTO (PHU3HUKa JOIDKHA Pa3BHUBATHCS HE3aBUCHUMO OT penuruu. C 3THx xe
MO3UIMIA HamMcaHbl W «MareMaTHdeckne Hadana HaTypailbHOW ¢uinocodrm» HproToHa, craBmme
3HAQUUTEIBHBIM I1aroM Ha IOyTM K YHUCTO MaTEMaTUYECKOMY OIHCAaHUIO SBICHUU mnpupoasl. B
MaTeMaTHYEeCKHX cXeMaX (U3MYECKHX TEOopHi O0ry OTBOIWIOCH BCE MeHblIe MecTa. Bo3mymieHus B
TPACKTOPUSIX IUIAHET, KOTOPBIE COCTABISUIM 3aragky ajas HplOTOHA, NOJy4YMIM MOYTH [OJHOE TEOPETU-
yeckoe 000CHOBAaHUE B TPYJaX yUEHBIX IMOCIEAYIONTNX TTOKOJICHHHA.

Ha nepennuii nnaH BBICTYNWIM YHHMBEpCAJIbHBIE 3aKOHBI, Ybe JECHCTBUE PACIpOCTPaHSUIOCh Ha
JBIKEHHE KaK HEOECHBIX, TaK M 3eMHBIX TEJ; MPHU 3TOM OOHAPYKMIJIOCH MOJHOE COOTBETCTBHUE MEXKIY
MPE/ICKa3aHusAMIA W pe3ylabTaTaMH HaOIIOJICHUH, YTO CBHJETENHCTBOBAIO O BBHICOKOM COBEPIIICHCTBE
Takux 3akoHOB. M mocme HpioTOHa OBIJIO HEMaNoO y4YeHBIX, KOTOPHIE YCMATPHUBAIA B COBEPIICHCTBE
3aKOHOB IPUPOJBI HEOCIOPUMOE JIOKa3aTeNLCTBO MYAPOCTH TBOpLA, HO Maslo-oMairy Oor oTouien Ha
3aIHUH TUTaH, a B IICHTP BHUMAaHUS MOTAIM MaTeMaTHIeCKUe 3aKoHbl Beenenno. JIeMOHuI npeasumen
HEKOTOPBIE CIIEACTBHA U3 HEIOTOHOBCKHX «Hadam» — kapTuHBI Mupa, GYyHKIIMOHUPYIOMIETO, C TIOMOIIBI0
Oora uiam BoBce 0€3 HEero, Mo eIMHOMY IUIaHy, — M KPUTHUKOBaJ counHeHHe HpIOTOHA Kak aHTHXpHC-
THaHckoe. Ha cMeHy cTpeMiIeHUIO pacKpbITh 3aMBICIBI TBOpLA MPUIIO CTPEMIIEHHE MOIYYUTh YUCTO
MaTeMaTUYECKUEe PE3yJbTaThl. XOTS MHOTME MaTeMaTHKU Iociie Dinepa MpOoJ0JDKAIUd BEPUTH BO
BCEMOT'YIIETO 6ora, B 60)1(6CTB€HHI:II>1 IJIaH MHpa U I'TIaBHOC MPEAHA3HAYCHHUEC MAaTCMaTUKHW BHUJCIIN B
pacimppoBKe 3aMBICIIOB TBOPIIA, 110 Mepe Toro, kak B X VIII B. pa3BuBajiack MaTeMaTUKa U MHOKHUIIHCh
ee yCIleXH, PEeUTHO3HbIe MOTHBBI B HAayYHOM TBOpPYECTBE BCE OoJiee OTCTyNad Ha 3aHHUNA TUIaH U
MIPUCYTCTBHE OOTa CTAHOBHIIOCH BCE MEHEE Oy TUMBIM.

Bocnurannsie B 1yxe katonuiusma, Jlarpamk u Jlannac Opiin arHoctrkaMu. Jlamnac pemmTens-
HO OTBeprai uuer o 6ore — co3garene MaTeMaruieckoro mana Beenennoit. O Jlamnace pacckaspiBamm
Takylo wuctoputo. Korma oH mpemognec B momapok Hamorneony sk3emmisip cBoerr «HeOecHoi
MCXaHUKHU», TOT 3aMCTUII: «Mecne Harmac, TOBOPAT, BBl HAIIMCAJIN 3TY TOJICTYIO KHUT'Y O CUCTEME MUPa,
HE YIOMSHYB CO3JaTels HU €IUHBIM c1oBoM». Ha uto Jlamac siko0bl oTBeTHI: «MHE He MOHano0uIach
sta rumoresar.”’ TIpupona 3amsima Mecto Gora; Kak ckasan aycc: «ThI, IPHPOIA, MOSI GOTHHS, TBOHM
3aKOHaM $ CiIyra MOKOpPHBI». ['aycc Bepu1 B BEUHOT0, BCEBEAYILIETO U BCEMOTYILEro 6ora, HO MBICIH O
60re OH HHMKaK He CBSI3bIBaJl C MAaTEMaTUKON U HCCJIICAOBAHUECM MAaTEMATUYCCKUX 3aKOHOB IIPUPOABI.

W3MmeHeHus, NpouCIIEAIIME BO B3MVISIAAX HA MHpP, OTYETIMBO OLIYLIAIOTCA B CIEAYIOIIEM
3aMe4aHuu [ aMIIIbTOHA TI0 MOBOY MPUHIIMIIA HauMeHbIero Aevictus [ 1], koropoe oH Bhickazai
B cTaTthe 1833 r.:

XoTs MPpUHOUIT HAWUMCEHBIICTO ,I[eﬁCTBPIS[ CUHUTACTCA 0[[H017[ U3 BEIIMYANIINX TCOPEM (I)I/ISI/IKI/I,
MNPETEH3UHN Ha €ro KOCMOJIOT'NYCCKYHO H€H36G)KHOCTB, 000CHOBaHHBIE CCHLIKAMH Ha YKOHOMHUIO B mnpupozae,
HBIHC B 06H.ICM OTBEPraroTCs. Hexenanne MPU3HATHL 3TU NMPETCH3NU 00BsICHSIETCS cpeau nmpovero Tem, 4ro
BEJIMYMHA, KOTOpasd SIKOOBI OKOHOMMUTCA, B ﬂeﬁCTBHTGHBHOCTH HEPEAKO pacxoayeTcs paCTO‘II/ITeJ'IbHO%...
Mps1 HE MOXKeM MO3TOMY MNPCANOJIOKUTh, YTO 3KOHOMUA IPEAYCMOTPECHA B 003KeCTBEHHO nace Hamero

MHpa, XO0TsA MOKHO AOIMYCTUTD, YTO 3Ta UACA NOJIKHA UCXOAUTH U3 MPOCTOTHI KAKOTO-TO BBICIIET'O poaa.

OrnsapiBasgch Ha MPOINIIOE, HETPYAHO 3aMETHTh, KaK IOCTENEHHO TBOpYecKas padoTa camux
MaTeMaTHKOB OTTECHWJIA Ha 3aJHUH IUIaH WACI0 O MHPE, COTBOPEHHOM OOroM Ha MaTeMaTHYeCKON
ocHoBe. MpicnuTenu Bc€ Oonee yOeKamich B TOM, YTO YEJIOBEUECKHH pasyM CHOCOOEH Ha MHOTO€, — U
JyYIIUM TOMY TOJTBEp)KIACHHEM ObUIM ycmexu wmareMaTukd. [louemy OBl B TakoM ciyyae He
TIOIBITAThCS UCIIONF30BATh MOTYIIECTBO YEIIOBEYECKOTO pa3dyMa JUisi 00OCHOBaHUS TOCHOCTBYOIINX
PEIUTMO3HBIX M 3THYECKUX yueHHMH? M 3TO KenaTeldbHO chenaTh W3 CaMbIX YTO HM Ha €CThb Ojarmx
HaMepeHud — nal0bl ympouyuTh 3TH yueHHua. K cHacThio WM K HECUacThiO, HO PallMOHAIN3ALMS OCHOB

% SIrmom: Dro npuHamiexamee (WM NpUIHECEIBaeMoe) Jlamiacy BHICKA3bIBAHHE BEIPA3UTEIHHO IEMOH-
CTPHPYET YCIEXH, KOTOpble K TOMY BPEMEHH CIEJall «TajiieeB MOJIX0J» K €CTECTBEHHOHAYyYHBIM IpobieMam,
(maremaTnueckas Qopmyna, a He Quznyeckoe omnucaHue). HproroHy Oor OblI HEOOXOAMM JUI TOTO, YTOOBI
OOBSCHUTH TPAaBUTALMOHHOE «JaJbHO/AEHCTBHE» (MOXHO IOJlaraTh, YTO IACKAJIEBCKOE «OIpeJielieHne» Oora:
«cdepa, HEHTP KOTOPOH HaXOAMTCA BCIOLY, a Nepuepys HUTAE», MOIHOCThI0 CHUMAIOIEe BOIIPOC 00 «areHTe,
HepeaaloleM I'PaBUTAIIMOHHOE BO3JEHCTBHUE, ObUIO IOCTATOYHO On3K0 HBIOTOHY); HMEHHO 3TOT «TEOJIOTHYec-
KHi» xapakTep Teopur HeloToHa nmeman ee HempueMieMoil g panuonanucToB Jleitonuma u I'folirenca. Jlammac
K€ TOJIHOCTHIO MPUHT 3aBeT ['anuniiesi: HUKOT/Ia He CIPAIMBATh «KaK?», €CIM Mbl MOXXEM OTBETHTh Ha BOIIPOC
«Ha CKOJIbKO?»; TIO3TOMY JJIsl HEro OOT B HBIOTOHOBCKOM CHCTEME MHpa 0Ka3ajcsl y’Ke BOBCE HEHYKHBIM.

% sIrjom: 31ech MMeeTcst B BUAY, 9TO B GOJIee MOTHON (H COBEPIICHHOH) TPAKTOBKE MPHHIINIA HAHMEHE-
Iero JEHCTBHS M MHBIX BapUAalMOHHBIX NPHUHIMIIOB MEXaHUKH H (PU3MKU pedb WJIET He O HauMeHbIIeM, a 00
«OKCTPEMAIILHOMY (T.€. HAMMEHbILIEM WJIM HanOOJIbIIEM ) 3HAUEHUH pacCMaTpUBaeMOM BEJIMUUHBI.
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PENMTHO3HBIX BEPOYYEHUI MOAOpBaJia OPTOAOKCATBHOCTh MHOTMX M3 HHMX. PenurnosHele BepoBaHUS,
yTpaTuB NPHUCYILYI0 UM HEKOTAa OPTOAOKCAIBHOCTb, MPHHSAIM HOBbIE (OPMBI: PalMOHATMCTHYECKHUM
CYIIEpHATypaInu3M, JEU3M, arHOCTHLIN3M — BIUIOTh A0 BOMHCTBYIOLIETO aTeu3Ma. DTH TEUCHUS OKa3alu
BiusHue Ha MaTteMaTHkoB X VIII B., OBIBIIUX JIIOJBMHU IIUPOKOH KyNbTyphl. [Ipoucmeniime nepeMeHsl
BBIPa3Wl BJIACTUTENb OyM TOTO BPEMEHH, PALMOHAINCT W aHTUKiIepukan, [ern Hunpo: «Eciam BB
XOTHUTE, 4TOOBI 51 TIOBEpUI B Oora, cuenaiTe Tak, 4TOOBI s MOT JOTPOHYTHCS A0 Hero pykoi». He Bce
mareMaTuku XIX B. oTpunanu ponb 6ora. IlpaBoBepHsblii katonuk Komu yTBepxknan, Hampumep, YTo
4eoBeK «0e3 KojeOaHuii OTBEpPTHET JII0OYI0 TUIOTE3Y, NPOTUBOPEUAIIYIO OTKPBIBIICHCS] MY HCTHHE.
Tem He MeHee, Bepa B O0ra Kak co3gaTessi MaTeMaTHYeCKOro IjiaHa BeeneHHoM SBHO 111a Ha yObLIb.

[lepen MpicnuTENnsIMU BCTa] BOIPOC: MOYEMY MAaTEMAaTHYECKUE 3aKOHBI IIPUPOABI HEIPEMEHHO
JOJDKHBI BBIpaXKkaTh abCcomoTHbIe UCTUHBL? napo B cBonx «MBbICAx 00 00bscHEeHUH pupoasn» (1753)
OHUM M3 IEPBBIX OTPHUIIA] aOCONIOTHOCTh MAaTeMaTH4ECKUX 3aKOHOB. MaTeMmaTuK, yTBEpKAal OH,
noJ00eH WUIPOKY: M TOT, U APYIOH UIPaeT B UIPbI, PYKOBOACTBYSICH HMH K€ CAMHMH CO3JaHHBIMU
abcTpakTHBIMU TpaBuiaaMu. [IpeaMeT mMaTeMaTHYecKOro HMCCIEOBaHHS — YCIOBHOCTh, HE MMeoLIas
omopsl B peanbHocTH. CTOMNb K€ KPUTHUYECKYIO TIO3UIMIO 3aHsT B cBoed pabote «beceapl o MHOXKeCT-
BEHHOCTH MHUpPOBy» Tiucarens bepuap Jle boBbe ne @ontrnens (1657—1757). OH noaBEpT KPUTHKE BEPY
B HEM3MEHHOCTh 3aKOHOB JIBIDKCHHSI HEOCCHBIX TEl, 3aMeTHB: «P03bI TOKe HE MPUTIOMHSIT, YTOOBI yMep
XOTb OJTUH CaJIOBHUK.

MareMaTHKH NPEeANOYUTAIOT BEPUTh, YTO HMMEHHO OHM CO3JAIOT IHUILY, KOTOPOH KOPMSTCS
¢unocodprr. Ho B XVIII B. B aBaHrapje TexX, KTO OTpHIA] HUCTHUHBI O (PU3UYECKOM MHpE, ILTH
¢unocodel. Mb1 00xoaum MonuaHueMm yuenus Tomaca ['o66ca (1588—1679), Jxona Jlokka (1632—
1704) u enuckona Jxopmxa bepxmu (1685—1753) He moToMy, 9TO UX TPYIHO OBLTO OBI OIPOBEPTHYTH,
a JIMIIb [0 TOM NPUYMHE, YTO OHU OKa3aJd MEHbIIEE BIUSHHUE HA Pa3BUTHE MBICIH, YeM Teopuu Oolee
paaukanbHO Mbicisero I3suaa FOma (1711-1776), KoTOpblit HE TOJBKO BOCHPUHSI uaen bepkiu, HO
¥ pasBHI HX manbie. B cBoem «Tpakrate o uemoBedeckoii mpupoae» (1739-1740)% ¥Om yrBepxman,
YTO MBI HE 3Ha€M HM pa3yma, HU MaTe€puu, U TO, U Apyroe — Gukuuu. Mbl BOCHPUHUMAEM TOJIBKO
omymienust. [Ipocteie naen, Takue, Kak 00pasbl, BOCIOMUHAHUS M MBICIIH, IPEJICTABIISIFOT COOOH cralbIii
0T3BYK omynieHui. Jltobast ciokHas uaes eCcTh HE YTO MHOe, Kak HaOop mpocThiX maei. Ham pasym
TOXKAECTBEH MMELIeMycsl y Hac HaOopy omryiieHuid u uaed. He ciemyer mpenmosarath CyIIecTBO-
BaHHE KaKuX-JIMOO CyOCTaHIMH, KpOME Te€X, KOTOPbIE Mbl BOCIIPMHUMAEM HENOCPEACTBEHHO HA OIBITE.
Bcsikuii onbIT NOPOXKAAET TOJIBKO OULYIIEHUS.

IOM paBHBIM 00pa3oM COMHEBAJICS M B CYIIECTBOBaHMM MaTepud. KTo rapaHTupyer, 4TO
NEPMaHEHTHO CYLIECTBYIOLINA MUP MaTepUAbHBIX NpeaAMeToB He Gukuusa? Bc€, yTo MBI O HEM 3HaeM,
— 3TO HaIlM OolLTylieHus (BreudaTieHus). M3 Toro, 4yTo OUIyIIEHHs CTyja HEOJHOKPAaTHO BOCIIPOW3BO-
JTUMBI, €Il He CIIEAYET, YTO CTYJ peanbHo cymiecTtByeT. [IpocTpancTBo 1 Bpems, o IOmy, — 3to crnocob
Y TOPSIIOK MOCTIDKEHUS MJIeH, a MPUYMHHOCTD — NPUBBIYHAS B3aMMOCBSI3b Haed. Hu npoctpancTBo, HU
BpeMs1, HI IPUYMHHOCTh HE €CTh OOBbEKTUBHAS peasibHOCTh. Crila U SIPKOCTH HAIIMX OILIYIIEHUHA BBOASAT
Hac B 3a0JIy>KJCHHUE, 3aCTaBiIsisi BEPUTHh B PEalbHOCTh OKPYKAIOMIero Mupa. B neficTBUTEN HOCTH ke
CYLIECTBOBAaHHE OKPY’KAIOIIETO MHpa C 3aJaHHBIMHU CBOMCTBaMH He OoJyiee 4eM YMO3akKIIOYEHHE, B
UCTHUHHOCTH KOTOPOTO MBI HE MOXEM ObIThb YBepeHHBIMH. lIpOMCXOKIECHME HAIUX OIIyIICHUN

% BA.: Uepes 8 mer (B 1748 r.) IOMm BeimycTun HOBYI KHUTY «VIcciieoBaHHEe O YEIOBEYECKOM
pasymeHun», a B ee HoBOM m3naHuu (1777 T.), KOTOPOE TOTOBHIIOCH MPEACMEPTHO, a BBIIUIO M3 TEYATH YKe
MIOCMEPTHO, OH A00aBmI ciexyomee «BceTynmuTensHoe 3aMedanuey: «bobIIMHCTBO NIPUHIUIIOB U PacCyKACHUH,
COJIEPXKAIMXCS B TOM TOMe, OBUIM TpelaHBl TIACHOCTH B TPEXTOMHOM TpyZe, O3ariaBiIeHHOM «Tpakrar o
YEIIOBEUCCKON IPUPOAEY, TPYIE, KOTOPHIH ObLI 3ayMaH aBTOPOM €IIe IO OCTABJICHUS UM KOJUICI KA, a HAITUCAH U
ormyOJIMKoBaH BCKope mocie storo. Ho, BHIS HeyclieX HA3BaHHOTO TPYZAa, aBTOP OCO3HAJ CBOIO OIIMOKY,
3aKIIIOYABINYIOCS B MPEKICBPEMCHHOM BBICTYIUICHHH B II€YaTH, IepepadoTal BCE 3aHOBO B HIKECIICIAYIOIIHX
COYMHEHUSX, TJIe, KaK OH HaJleeTCs, UCIPABIICHBl HEKOTOPhIE HEOPEIKHOCTH B €T0 MPEKHUX PACCYNKACHUIX WIIH,
BepHee, BhIpakeHUsX. OJHAKO HEKOTOPbBIE MUCATEeNH, MOYTHBIIKE (uiocoduro aBTopa pazdopoM, mocTapaiuch
HaIpaBUTh OTOHBb BCEX CBOMX OaTapeil MpOTHB 3TOTO FOHOIIECKOTO IMPOM3BEICHNS, HUKOTIa He MPHU3HABABIIETOCS
aBTOPOM, M BBICKA3aJIM IPETEH3MIO Ha Mo0exy, KOTOPYI0, Kak OHH BOOOpaXkaH, MM YIaJIOoCh OIEp)KaTh HAJ HUM.
310 00pa3 jeiicTBUii, BechbMa MPOTHBOPEYALIMH BCEM IMpaBHJIaM YHCTOCEPACYMsS U MPSIMOTHI B IOCTYNKax H
SIBJISIFOLLMACS. Pa3UTEIbHBIM IPUMEPOM TeX MOJIEMHYECKHX YXMIIPEHUH, K KOTOPBIM CUHUTAIOT ce0sl BIpaBe
npuberatb B cBoeM pBeHHH (aHaTHKH. OTHBIHE aBTOP JKENaeT, YTOOBI TOJNBKO HIDKECIEAYIOmNe pPabOOTHI
paccMaTpUBalIUCh KaK M3JI0KEHUE ero Gprrocodekux B3rsaoB u npuanunos.» {R-HUME} S He uccienosai, uato
MMEHHO OTIMYaeT MEePBBIH TPAKTAaT OT BTOPOrO, HO, BO BCAKOM ciydae, KiraliH TOBOpHUT 3/1€Ch O KHHUTE, KOTOPYIO
O™ «o¢urmansHO 0TO3BAT», 0003HAUUB €€ KIOHOIIECKUM IIPOU3BEICHUEM).
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HEOOBSCHMMO; MBI HE MOMEM CKa3aTh, YTO SIBJISIETCS HMX HCTOYHHUKOM: PEAIBHO CYIICCTBYIOIIHE
BHEMIHHE 00BEKTHI, pa3yM HITH OOT.

Cawm denoBek, o FOmy, — 310 000c00IEHHBI HA0OOP BOCTIPUATHH, T.€. BIedaTIeHH u uaeil. O
CYIIIECTBYET TOJBKO B cebe. CyOBeKT CyTh HaOOp pa3iMyHBIX BOCHPUATHIA. JIt00as MoIbITKa MO3HATH
caMoro ce0s MPUBOAUT TOJIBKO K HEKOTOPOMY BOCIIPUATHIO. Bce ocTasbHbIE JHOIU U NpENonaraeMbli
BHEIIHUH MUP TaKKe SBJISIOTCS JIUIIb BOCIPUATHAMU JAHHOTO CyOBEKTa — M HET YBEPEHHOCTH, YTO OHU
JIEHCTBUTEIBHO CYIIECTBYIOT.

CrnenoBarenbHO, HET M HE MOXET OBITh HAYYHBIX 3aKOHOB, OTHOCSIIUXCS K NEPMaHEHTHOMY,
00BEKTHBHO CylIecTByoUeMy (usndeckomy wmupy. Kpome TOro, mockosbky B OCHOBE HAEU
NPUYUHHOCTH JISKUT HE HAy4YHOE J10KAa3aTeIbCTBO, a JIMIIbL IPHUBBIUKA YMa, POXKICHHAS MHOI'OKPATHBIM
MOBTOPEHHEM OOBIYHOTO MOPAIKA «COOBITHII», MBI HE MOXEM 3HaTh, BCETAa JIM TOCIEAOBATEIbHOCTH
coOBITHI, HAONIOMABIIHECS B MPOIUIOM, OyayT MOBTOpAThCA B Oyaymem. Tem cambiv KOM oTpuman
HEen30€KHOCTh, BEYHOCTh U HEU3MEHHOCTh 3aKOHOB ITPUPOIBI.

Pa3pymuB morMaTt o CylIecTBOBaHMHM BHEIIHETO MHpa, CIEAYIOLIET0 HEM3MEHHBIM MaTeMaTH-
yeckuM 3akoHaMm, IOM TeM caMbIM pa3pylInil LIEHHOCTh JIOTHYECKOH AETYKTHBHON CXEMBI, KOTOpas
NpPEACTaBIsIa PEIbHOCTh AJIST MBICIMTENEH mocneayromux mnokoneHuid. Ho maremaruka comepkut
TaKK€ M TEOPEMBl O YMCIAaX M T€OMETPHUIO, HEOCIIOPUMO BBITEKAIOIIME W3 TeX HCTUH O YHCIaX U
reoMeTpuiYecKux (pUrypax, KOTopbie MOJIOKEHBI B OCHOBY MX M3ydeHHs. FOM He oTBeprayl akCHOM, HO
uX BBIOOp, a 3HAYUT U PE3yJIbTAThI, IOIy4aeMble U3 HUX METOJOM AEAYKLHUH, OH CTaBHJI II0J COMHEHHE.
Yro KacaeTcsi aKCMOM, TO OHH BO3HHKAIOT M3 TEX OLIYIIEHHH, KOTOpBIE MBI IOIYy4aeM OT
npearnonaraeMoro (Gu3n4eckoro mupa. Teopembl JEHCTBUTENFHO C HEOOXOAMMOCTBIO CIEAYIOT W3
aKCHUOM, HO OHM INPEACTAaBISAIOT co0o0i He Ooiee YeM YCIOXHEHHBIE IMEPEreBbl akCHOM. Teopembl
ABJISIFOTCA ACAYKUMSAMH, HO AEOYKUUSIMH YTBEPKACHUH, HEIBHO COAEPKAILUXCS B aKCHOMax. TeopeMsl
He YTO MHOE, KaK TaBTosioruu. CliejoBaTeIbHO, HU aKCMOMBI, HI TEOPEMBI HE MOTYT paccMaTpUBATHCSA
KaK abCOMIOTHBIC HCTHHBL. '

Utak, Ha QyHIAMEHTaJIBHBIA BONPOC O TOM, KaKUM O0pa3oM YEJIOBEK MOCTHraeT MCTHHBI, KOM
OTBEYaeT, OTPHUIlasi CaMo CYIIECTBOBAaHHE MCTHH: K UCTMHAM 4YeJOBEK MpUTH He MoxeT. Teopus FOma
HE TOJBKO OOBSIBIISIIA HECOCTOATENBHBIM BCE, UTO OBUIO JOCTHUTHYTO B MaTeMaTHUKE M €CTECTBO3HAHHUU
paHee, HO M IOCTaBMJa IOA COMHEHHE LEHHOCTh caMoro paszyma. CTOJIb OTKPOBEHHOE OTpHUIIAHHUE
BBICIICH CIIOCOOHOCTH 4enoBeKa Obulo OTBeprHyTo OomibmmHCTBOM Mblciuteneid XVIII B. Kak B
MaTeMaTHKe, TaK U B IPYTHX 00JACTSX YeIOBEYECKOH IEATEIBbHOCTH OBLIO CIMIIKOM MHOTO HAKOILICHO,
9TOOBI ATHUM 0€300JIE3HEHHO MOCTYIHUTHCSA, OOBSIBUB OECIIONIE3HBIM TPY30M BeCh NPUOOPETEHHBIH
YeJI0BEYECTBOM HMHTEJUICKTyalbHbIN Oaraxk. @unocodus FOma BcTpeTnina Takoe pe3skoe HENpHATHE Y
OonpimmHcTBa MbIcauTenei XVIII B., mokasamach UM CTONb HENpHUEMIIEMON M MpPOTHBOpevalen
BBIJIAIOIIMMCSI yCIIeXaM MaTeMaTHKH W €CTECTBO3HAHWS, YTO BO3HHKIA OCTpas HEOOXOAWMOCTh B €¢
OIIPOBEPKEHUH.

BoImonHuTs 3Ty 3a1a4y B3sUICS OJUH M3 HanOoJiee YTUMBIX U TITyOOKHX GuiocodoB Bcex BpeMeH
— NUmmanyun Kanr. Ho npu BHMMaTenbHOM pacCMOTPEHHUH BBISICHUIIOCH, YTO MTOT €r0 Pa3MbIIUIEHHH
T HEMHOro Oonee yremmuteneH, yeM ¢unocodus FOma. B «IIponeromenax ko Bcskoi Oymymiein
MeTapu3nKe, MOTYIIEH MOSBUTHCS Kak Haykay (1783), KaHT, ka3anoch, BcTaln Ha CTOPOHY MaTeMaTUKOB
U €CTECTBOMUCIIBITATENICH:

Mpbl MOXEM C JOCTOBEPHOCTHIO CKa3aTh, YTO HEKOTOPbIC YHCThIE ANPHOPHBIE CHHTETHYECKHUE
MO3HAHUS UMEIOTCS M HAM J[AHbI, @ UMEHHO YMCTAas MaTEeMAaTHKa U YHCTOE eCTeCTBO3HAHUE, IOTOMY 4TO 00a
COJIEpXKAT MOJIOKCHHUS, YaCThIO AllOAMKTUYCCKH JOCTOBEPHBIC Ha OCHOBE OJHOTO TOJBKO pa3yMa, YacThIO
JK€ Ha OCHOBE OOIIEro COracus W3 ONbITa U TeM HE MEHEe IOBCEMECTHO NMPU3HAHHBIC HE3aBUCHMBIMH OT
OTIBITA. ([18]101, T.4,4. 1,¢. 89.)

100 B3.: B Tom BHJIE, Kak B3riabl FOMma 31ech m3noxkeHbl KiiaiHOM, OHH, €CId W TpeboBaiu OBl
KOMMEHTapueB, TO HE B IuIaHe (MIOCO(CKOM, a B IUIaHE ICHXOJIOTHYECKOM WM TICUXHATPUYECKOM: KaKue
MICUXWYECKUE OCOOCHHOCTH JINYHOCTH MOTYT BBI3BATh K KH3HU TaKWE YTBEPIKIACHUS (5 TOBOPIO YTBEPIKACHUS», a
HE «B3TISABI), MMOTOMY YTO B3MJISABI-TO HaBEPHSAKA OTIMYAIHNCH OT YTBEpPKICHH), M TJIABHBIH MOTHB TOTJA
COCTaBIISIIIN OBl CIIOBA «HCTEpHUUECKas JIMIHOCTH» M «CTpEMIIEHHE B HamOojiee BEI3BIBaONIeH (hopme OIecHYTH
KpaifHel OpurHHaIbHOCTHIO». Ho Tak kak cam FOM Bc€ 3TO Ha3BaJl KHEKOTOPHIMH HEOPEKHOCTSAMH B €T0 MPEKHUX
paccyXKICHUSAX WM, BEpHEE, BEIPAKEHUIX», OTKA3alCid OT 3TOW CBOEW KHUTM M MPOCHI, YTOOBI BIPEIsb Ipyras
paboTta «paccMaTpuBaiach Kak M3JI0KEHHE ero (puIoco(CKux BIMIAI0B U MIPUHIUIIOBY, TO M TAKHE KOMMEHTapHUU
JIaBaTh HE CTOUT. A 3Ty «Ipyryro padoTy s pazobpan B kaure {R-HUME}, u ona B 0011eM-TO JOBOJIBHO TOHKA U
BBI3BIBAET BO3p)XKEHUH HE O0JIbIle, YeM Jro0ast Apyras padoTa U3 pa3o0paHHBIX MHOKO.

101 Kant U. Counsenust B 6-ti Tomax. — M.: Mbicib, 1964 (1.3), 1965 (1.4), 1966 (1.6).
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«Kpurtuka yncroro pazyma» (1781) Kanra HaunnaeTcs emie 6onee 00HaIe)KUBAIOIIUME CJIOBAMH.
Kant yrBepxmaet, 9To Bce aKCHOMBI M TEOPEMBI MaTeMaTHKH UCTHHHBI. Ho modemy, cripamuBaet Kanr,
MBI TaK OXOTHO HPWHHMAEM 3TH UCTHHBI? SICHO, YTO OMBIT caM Mo cebe He IenaeT MaTeMaTHYecKue
YTBEP)KICHUSI UCTHHHBIMU. Ha MHTepecylomuii HacC BOIIPOC MOXHO OBUIO OBl OTBETHTH, €CIIM OBl MBI
3HAJIM OTBET Ha OoJiee OOIIMi BOMpOC: BO3MOXKHA JIM cama Hayka martematuka? Ha stot Bompoc Kant
OTBETHJI TaK: HAll pa3yM caM Mo cebe BiajeeT popMaMu MPOCTPAHCTBA W BpeMmeHH. lIpocTpaHcTBO M
BpeMsl MPEACTaBISIOT CcO00H pasHoBUAHOCTH BocnpusaTHs (KaHT HaspiBadl HMX HMHTYWTHBHBIMH
NPEACTABICHUSIMH), IIOCPEICTBOM KOTOPHIX pa3yM co3eplaeT OmbIT. MBI BOCIPUHUMAEM, OPTaHU3yeM U
OCO3HaeM OIIBIT B COOTBETCTBHH C ATHMHU (opMamMu cosepranus. OnbIT BXOAUT B HUX, KaK TECTO B
¢dopmouku Ay medeHbs. Pasym HakiagsiBaeT (GOpPMBI CO3EpLAHUs Ha MOJyYCHHbIE UM YYBCTBEHHBIC
BOCIIPHATHS, BBIHYXKIasi T€ MOACTPAUBATHCS TOJ 3aJ0KCHHBIE B HEM CXeMbl. TaKk Kak MHTYHTHUBHOE
MIPEJICTABIEHHE O MPOCTPAHCTBE OEpEeT CBOE HAdYalo B pa3yMe, HEKOTOPHIE CBOWCTBAa MPOCTPAHCTBA
pasyM BOCIPHHHMAET aBTOMATHUecKW.''> Takme YTBEpXICHHSA, KAK «IpsMas — KPaTUANIIHA ITyTh
MEXIY IOBYMSI TOUKAMH», «4epe3 TpU TOUKH, HE JIeXallue Ha OJHOW MpsSMOW, MOXKHO IMPOBECTU
TUIOCKOCTh, W TIPUTOM TOJIGKO OJIHY», WM Kak akcuoma EBximna o mapasenbHbIX, KaHT Ha3wpiBaeT
anpPUOPHBIMH  WCKYCCTBEHHBIMA HUCTHHaMH. OHH COCTaBISIOT HEOTHEMIEMYIO YacTh HAIIero
YMCTBCHHOTI'O 6ara>1<a. FCOMCTpI/Iﬂ 3aHUMACTCA HM3YUYCHHUCM JIMIIb JIOTMYCCKUX CHGI[CTBI/II\/'I U3 TakKkux
YTBEPXKICHUH. YK€ OJHO TO, YTO HAIll pa3yM CO3EPIAeT OMBIT Yepe3 M3HAYAIbHO TPHUCYIIHE eMY
«IPOCTPAHCTBEHHBIE CTPYKTYPhI», 03HAUAET, YTO OIBIT COTJIACYETCS C allPUOPHBIMH CHHTETUYECKUMU
HNCTHHAMH U TCOpCMaMHU. HOpSII[OK 1 PAllMOHAJIBHOCTL, KOTOPBIC Mbl, KaK HaM KaXXC€TCs, BOCIIPUHUMACM
BO BHEIIHEM MHpE, B ICHCTBUTENLHOCTH MTPOCIUPYIOTCS HA BHEUTHUH MHp HAIIUM pa3zyMoM U ¢popMaMu
HAIIIEro MBIILTCHHS.

KoncTpynpys mpocTpaHCTBO Ha OCHOBE pabOTHI KJIETOK TOJOBHOTO MO3ra 4deloBeka, KaHT He
BUJIeT MIPUYMH JUTIA OTKa3a OT €BKJIMAOBA MpocTpaHcTBa. COOCTBEHHYIO HECHOCOOHOCTH NPEICTABHTH
npyrue reoMeTpu KaHT cuen nocTaTOYHBIM OCHOBAaHWEM, YTOOBI YTBEPKAATh, UTO APYTHe T€OMETPHH
HE MOTYT CYIIEeCTBOBaTh. Takum o0pa3oM, HENb3sl YTBEPXKAATh, YTO 3aKOHBI €BKIMIAOBOI T€OMETpHH
W3HAYAJILHO TPUCYIH MHUPY WM YTO MHUP CO3JlaH OOrOM Ha OCHOBE €BKIIMIOBOH I'€OMETPHU: 3aKOHBI
EBKJIMJIOBOM TEOMETPUM MPEACTaBISIOT COOOW JIMIIb MEXaHWU3M, C IMOMOIIbI0 KOTOPOI'O YeJOBEK
OpraHm3yeT W paIlMOHANM3UPYeT CBOM omIylieHus. Uto xe kacaeTcs Oora, To, mo MHeHHI0 KaHTa,
npupoa 00KECTBEHHOTO JICKHT 3a MpeJiesiaMi PallMOHAIFHOTO 3HAHHS, XOTh OH M CUMTAN Bepy B Oora
oOsi3arenbHOU. [nmyOmHa dunocodckux Bo33peHuit KaHTa, mokanyi, Oblia NpPEB30iICHA JIHINb
OTPaHMUYEHHOCTHIO €r0 TeoMeTpUYecKHX npencrabineHuit. [Ipoxwue Bcro xu3zHb B KenurcOepre, B
Bocrounoii Ilpyccnn, 1 He BbIe3Kas M3 HETO Jaliee 4eM Ha MIeCThAECIT KWIOMETpoB, KaHT Tem He

L 104 1
MEeHee CUHTAlI cebs CIIOCOOHBIM MBICIICHHO HPEICTABHTH reoMeTprio Beenennoir ™, 1%

102 B.3.: MokHO YauBISTECS (M BOCXHIATECS) Toil T1yOmHe, ¢ Kakoit Kant (B ceoem XVIII Beke!) moctur
Y TIOHSUT B3aUMHBIE OTHOIICHHUS «pa3yMa» U «OTbITay. KOHeUHO ke, «pa3yM» IMEeT CBOH «alpHOpHEIE GOpMBD» (a
MBI TeTeph 3HaE€M, YTO 3TO: BPOKICHHBIC MO3TOBBIE IPOTPAMMBI), H P MOMOIIY 3TUX «(opm» (mporpamMm) oH
«YNOPSAIOYMBAET OIBIT»; BOCHPUATUE MPOCTPAHCTBA OINPEAEISAETCS BPOXKIEHHBIM TONOKOJIEPOM, KOTOPBIA BCEH
MOJIy4YEeHHOW M3 BHEIIHEro MUpa HHGOPMAIMK IIPHCBaUBAET CBOM IIPOCTPAHCTBEHHBIE KOOPJUHATHI — H T.]I.

183 B.3.: Jla, HecomMHeHHO npoermpyercs. OqHAKO «HIOPSIOK» BHEIIHET0 MUPA HE SBJSIETCS OJHUM TOJIBKO
pe3yabTaTOM HAaIllel «IpPOeKnuu». TaM ecTh CBOW OOBCKTHBHBIA «IOPSIOKY». A TOYHBIE B3aMMOOTHOIICHHUS
BHEILHEro IMOpSAJKa» U «HAIIEro MOpsAAKa» — 3TO BOIPOC TOHKUM, CIOXKHBIM M HE A0 KOHIA €LIE IOHSATHBIN.

Hanpumep: Kax Beirasgen Obl BHANMEBIN HaMU MHpP, €cli OBl Hall TOIOKOoJep paboTanx OBl _HAa OCHOBE HE

TPEXMEPHOT0, a YETBIPEXMEPHOT0 0TOOPAYKEHNS IPOCTPAHCTRA?
% SIriom: He ocobernO spyaupoBaHHOMY B OOIACTH TeOMETPHH, HO T1y00Ko Mpicsmemy Kanty 6butm,

BIIPOYEM, CBOWCTBEHHBI M TITyOOKO HeTpHBHANbHBIE Mpo3penus. Tak, B 1846 r. on mucan [Kant xwun ¢ 1724 mo
1804 rog — B.O. — mucan 310 B 1746 romy? — torma 22-nmeTHUM?], YTO TPEXMEPHOCTh HALIEr0 MPOCTPAHCTBA
BBITEKAE€T M3 XapaKTepa 3aKOHA BCEMUPHOTO TATOTEHHs HBIOTOHA; 3TO COBEpUIEHHO BEPHO, HO OBUIO CTPOTO
JIOKa3aHo JIMIIL MHOTO To3xe. [lanee KaHT, yrBepal, 4To U3 JPYroro 3aKOHa NMPUTSDKEHMS CHII BBITEKasla Obl
WHas CTPYKTypa MPOCTPAHCTBA, HHOE YHCIIO U3MEPEHHUH, IPUIEM eCII WHBIE TIPOCTPAHCTBA BOSMOXKHBL, TO BEChbMa
BEPOATHO, YTO OOT MX TIe-TO AEHCTBUTEIHFHO Pa3MECTHII.

105 B3.: To, uro (opma 3aKOHA BCEMHPHOTO TATOTCHHS (a Takke 3aKkoHa KyToHa M BCEX OCTANBHBIX
ciIydaeB 00paTHON MPOMOPINOHATBHOCTH KBapaTy PACCTOSIHUSA) TECHO CBA3aHA C TPEXMEPHOCTHIO MPOCTPAHCTBA,
9TO sicHO — eie ['yk jxe o6bsicamn npuanHy {HOOke}: «mockonpky Ha pacCTOSHHM ' OT MAcChl CHiia (SHEPTH,
BO3JICHCTBUE W T.J.) PABHOMEPHO PACIPOCTPAHsIETCS MO cdepe IUIoNaan 4nr®, To cua B KaXIOil TOUKe 3TOi
cdhepsl JOmKHA GbITH OGPATHO MPONOPIHOHATEHA 2. HO (hyHIaMeHTabHEIA BOMPOC COCTOMT B CIELYIOMEM: «A
YTO 3/1€Ch IEPBUYHO?» 3aKOH TIPaBUTAMM ONPEIENISET TPEXMEPHOCTh NMPOCTPAHCTBA? — MM TPEXMEPHOCTh
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A xak 00CTOSJIO JIETI0 C MAaTEMAaTHYECKUMH 3aKOHAMU eCcTecTBO3HaHMs? Tak Kak BeCh HaIll OIBIT
BKJIaZIIBaeTCSl B ()OPMBI YHCTOTO CO3EPIAHMs — MPOCTPAHCTBO W BpeMsl, MaTeMaTHKa JIOJDKHA OBITh
MPUMEHNMAa KO BCAKOMY ONBITYy. B «MeTapu3ndecknx HadalbHBIX OCHOBAHHSX €CTECTBOZHAHUS)
(1786) Kant mpusnan 3akoHbl HbIOTOHA W CIIEACTBHS M3 HUX CaMOOYEBHIHBIMU. 10 yTBEepKICHUIO
Kanra, emy ymanocs qoka3arh, 4To 3aKOHB HEIOTOHA BHIBOJSATCS HA OCHOBAaHHH YHCTOTO Pa3yMa M YTO
OHH He Ooyee dYeM [OMyIIeHHWs, IO3BOIIONINE MOHATH mnpupoxy. Heroron, mo cimoBam KanTa,
«TO3BOJIMJI HaM COCTAaBUTH SICHOE MPEJCTaBICHUE O CTPYKType BceneHHol, koTopas BO BCE BpeMeHA
OyJIeT OJHOM U TOM XKey.

B Gonee obmem mmane paccyxnaenust Kanta cBoamimuch K cieaytomeMmy. Mup HayKu — 3TO MHP
YYBCTBEHHBIX OIIYIICHUH, YMOPSAOYCHHBIX W YIPABISEMBIX pPa3yMOM B COOTBETCTBHH C TaKHMH
BPOXKJCHHBIMH KaTETOPHSAMHM, KaK MPOCTPAHCTBO, BpEMs, MPUYMHA U CICACTBUE, CyOcTaHIus. Pa3zym
COJIEP)KUT CBOETO poOJia «JI0Xka», Ha KOTOPbIE IOJDKHBI YKIIaIbIBATHCSA «TOCTH» HW3BHE. UyBCTBEHHBIC
OIYIIEHUS] POXKIAIOTCS B PEATbHOM MHpE, HO, K COXXKAJCHHWIO, dTOT MHUpP HEMo3HaBaeM. PeanmbHOCTB
MOXET OBITh TIO3HAHA TOJILKO B CYOBEKTHUBHBIX KAaTECrOPHAX, CO3JaBAaCMBIX BOCIPHHHMAOIIUM €€
pazymom. CrenoBaTeNbHO, K OPraHU3alMK OMbITa HET MHOTO IYyTH, KPOME €BKJIHMIOBON T€OMETPUU U
HBIOTOHOBCKOH Mexannkn.' Tlo Mepe BO3HHUKHOBEHHS HOBBIX HAYK OIBIT PACHIUPSETCS, HO pa3yMm
(opMyJIUpYeT HOBBIC MPHUHIUIBI, HE 0000IIas HOBBIC OIBITHBIC JaHHBIC, & HCIOJB3YS JUIS HMX
UHTEPIIPETallU paHee Oe3eicTByIONME «Ioka». CIOCOOHOCTh pa3ymMa CO3eplaTh PacKphIBAcTCS
TOJIEKO B TOM CJIydYae, €CId €€ MHUTAET OMBIT. DTUM OOBSCHSIETCS OTHOCHUTENHHO IMO3JHEE MO3HAHWE
HEKOTOPBIX MCTHH, HalPUMEP 3aKOHOB MEXaHUKH, 10 CPABHEHUIO C IPYTMMH UCTHHAMU, W3BECTHBIMU
Ha MPOTHKEHUN MHOTUX CTOJICTHI.

Ounocous Kanra, KOTOpyro MBI 3/eCh €IBa 3aTPOHYJH, BO3/aBajia XBally UYEJIOBEUECKOMY
pa3ymy, HO OTBOJWJIA €My POJIb HHCTPYMEHTA IMO3HAHUS HE MPHUPOJIBI, & TAWHUKOB YEIIOBEYECKOTO yMa.
OnpIT MOJYYWNT JIOJKHOE NPU3HAHME KaK HEOOXOIUMBIM 3JICMEHT IO3HAHUS, TaK KaK OLULYIICHHS,
MOCTYMAIOIINE U3 BHEITHETO MUpa, KaHT cumTan ChIppIM MaTepHalIOM, KOTOPBIN YIOPSIOYHBACTCS U
opraam3yeTcsi pazymoM. MaTtemarnka oOpenia CBO€ MECTO, CTaB OTKPhIBATEIEM HEOOXOANMBIX 3aKOHOB
pasyma.

[IpencrarneHre 0 MaTeMaTUKE KaK O CBOJIE allPHOPHBIX UCTUH OBLIO CO3BYYHO YMOHACTPOCHUSIM
MaTeMaTukoB. Ho OONBIIMHCTBO M3 HUX HE 00paTWIIO BHUMAHUS Ha TO, KaKUM 00pa3zoMm KaHT mpumren k
cBouM 3akiroueHusM. [lo teopun KanTa, Bce yTBepK/IeHNSI MATEMATHKH HE SBIISIOTCS HEOTHEMIIEMbIMH
npu3HaKaMu (PU3MYECKOTO MHUPA, & CO3JAI0TCS YEJIOBEUSCKUM pa3yMoM. Takoi BBIBOJ JODKEH ObLI ObI
HACTOPOXHUTHh MaTeMaTHKoB. OTKyaa M3BECTHO, YTO pa3yM BCeX JIOJEH YCTPOEH TakK, 4TO OpraHHu3yeT
OIIYIIEHUS] COBEPIICHHO OAMHAKOBO M YTO OPTraHW3aIlvsl MPOCTPAHCTBEHHBIX ONIYIICHUH HEMpPEMEHHO
JIOJDKHA OBITH eBkInpoBon? Kakme MBI MMeeM OCHOBaHHUsS 3TO yTBepxkaaTh? B ornmume ot Kanta
MaTeMaTHK W (U3MKU TPOAOJDKAIM BEPUTh BO BHEIIHUN MHUpP, MOIYUHSIOUIMICS 3aKOHAM, He
3aBHCSINM OT YEJIOBEYECKOTO pazyma. Mup yCcTpoeH pamrOHAIBLHO, CYUTAIN OHH, W YEIOBEK JIUIIIb
pacKphIBaeT IUIaH, JEKAIWA B OCHOBE MHPO3JaHUs, a Jaliee, IMOJB3YSICh 3TUM IUIAHOM, IBITAeTCA
MIPEICKA3BIBATh TO, YTO MIPOUCXOUT BO BHEIITHEM MHUpE.

Ounocous Kanta v ero aBTOPUTET PACKPENOCTHIM M OAHOBPEMEHHO OTPAHMYWIA HAyYHO-
¢unocodekyro mpicib. [lomguepkuBas cuily pasyMa Kak OpPraHHM3YIONIETO Hadaia B YIOPSIOYEHUH
YYBCTBEHHOTO OITBITA O MHUpPE, KOTOPHIA HaM HE JaHO y3HATh JOMOIMHHO, KaHT MpOJOXWI MyTh K
HOBBIM TIPEICTABICHUSM, B KOPHE MPOTHBOIIOJIOXKHBIM TEM, KOTOPHIE B €r0 BPEMsI CUUTAINCH TBEPIIO
YCTaHOBJIEHHbBIMH. HO ymopHO mMmopuepkuBas, 4YTO Hall pa3yM C HEOOXOAMMOCTBHIO OpraHU3yeT
MIPOCTPAHCTBEHHBIC ONIYIICHHUS B COOTBETCTBUU C 3aKOHAMH €BKJIMIOBOW reoMeTpru, KaHT TeM caMbIiM

YEJIOBEYECKOr0 OTOOpaKaroIIero IMPOCTPAHCTBO ammapara OINpeAesieT MareMaTHYecKyro ¢opMmy 3akoHa
rpaButanmu? Ecnn Obl uenoBeyecknii TONOKOEp UCTIOIb30BaNl HE TPH HE3aBUCHMBIC BEJIMUUHEL, a YETHIpE (M TeM
CaMbIM MIPOCTPAHCTBO JUISl HaC OBbUIO OBI YETBIPEXMEPHBIM), TO, BO3MOKHO, 3aKOH BCEMHUPHOTO TATOTEHUSI IIPHHSLII
061 (opMmy, copepKaulylo OOpaTHYIO IPOIOPIHOHAIEHOCTh YK€ KYOY paccTosHHUs (TIOCKOJIBKY IUIOLIAJb
TPEXMEPHOH chephl B YSTHIPEXMEPHOM MPOCTPAHCTBE BBIYHCIACTCSA 1O opmyiae S = 2 ° R3). Cam ¢usuueckmii
3aKOH (Kak H30MOp(H3M MEXAy SBICHHAMH), KOHEYHO €, HE 3aBHCHT OT YeIOBEUECKOW OTOOpakaromien
CHCTEMBI, HO Ta MaTeMaTH4deckasi popma, KOTOPYyIO0 OH IPpHOOPETaeT, BO3SMOXKHO, — 3aBUCHT!

1% B.3.: B npuHumMme 5TO NpPABHIBHO: JaXe KOIJA MATEMAaTHKH PACCY)KIAIOT O NPOCTPAHCTBAX
Jlo6aueBckoro, Pumana, MUHKOBCKOTO | T.II., TO BCE PaBHO BCE 3TH IPOCTPAHCTBA PACCMATPUBAIOTCSA HA OHE U
[0 OTHOLIEHUIO K EBKIMI0BOMY IpocTpaHCTBY. BCE paBHO BCE «IIPOXOAUT Hepe3 HETO»; JaXe OCHOBHBIE HMX
MOHATHUS, TAaKHe KaK <«UCKPHUBICHHE IPOCTPAHCTBA» OCMBICICHHBI TOIBKO B CPABHEHUH C E€BKIUAOBBIM
IPOCTPAHCTBOM, HHOTO «MCKPUBIIEHHS» ITPOCTO OBITH HE MOXKET.
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TOPMO3HI (POPMHPOBAHME MHBIX B3MIAA0B." Ecu bl KauT ¢ GONBIIMM BHAMAHHEM CIICIHI 32 TEM,
KaK pa3BUBAJIUCH COOBITHSI B COBPEMEHHON €My MaTeMaTHKe, TO, BO3MO)KHO, OH HE CTajl Obl HACTaUBaTh
Ha TOM, YTO YNOPSAOYMBAaHHE IPOCTPAHCTBEHHBIX OLIYIIEHUH IO 00pa3y M HOAOOMI0 E€BKJINAOBOH
reOMETPHH SBIISACTCS SIMHCTBEHHBIM, KOTOPOE MOXKET JIOIYCTUTh HAII pasyM.

bespasnnune x Oory W Jaxke JIMIIEHHE €ro POJM TBOPLA 3aKOHOB MMPO3JAHMA, a TaKxKe
KaHTHAHCKUE B3IVIAABI HA 3TH 3aKOHBI KaK SIKOOBI NMPHUCYIIHE CAMOM MPHUPOJE YEIOBEUECKOro pazyma
«BBI3BAJIN PEAKLIMIO» CO CTOPOHBI TBOPIA BCETO cyiero. bor pemin Haka3aTh KaHTHAHIEB, U OCOOEHHO
3THUX CaMOJOBOJIBHBIX, TMOTPSA3IIMX B TOPABIHE W YPE3MEPHO CaMOYBEPEHHBIX MaTEeMaTHKOB, H
«I10IOPOCUIT» UM HEEBKIIMIOBY T€OMETPHIO, BOSHUKHOBEHHE KOTOPOW HAHECIO COKPYIIUTEIbHbIN yaap
0 TOCTMKEHHSIM YEJIOBEYECKOT'0 Pa3yMa, BCEMOTYIETro U, Ka3aloch Obl, HE HyKIAIOIIErocsi HU B Ybei
TTOMOIIIH.

Xots k Havany XIX B. poip Oora cTaHOBHJIACh BCE MEHEE OIIYTHUMON W HEKOTOPHIE PaTUKaIbHO
HacTpoeHHble ¢miocods!, Hanpumep IOM, oTpunamu Bce HCTHHBI, MaTeMaTWKU TOTO BPEMEHH IIO-
NpeXKHEMY TPOJOKAIN BEPUTh B UCTHUHHOCTH COOCTBEHHO MAaTeMAaTHKH M MaTeMaTHYECKHX 3aKOHOB
npupoabsl. EBkiamgoBa reomerpusi Obula HanOoJiee MOYMTAEMBIM PAa3/IeiOM MAaTEeMAaTHKH HE TOJIBKO
MOTOMY, YTO UMEHHO C Hee Ha4aJoCh ACIyKTHBHOE IMOCTPOCHUE MAaTEMAaTHYECKUX AUCLUIUINH, HO U TI0
TOW MPUYMHE, YTO €€ TEOPEeMBbl, KaKk OBUIO YCTAHOBJICHO Ha MPOTSHKCHUHU OoJiee IABYX THICIYEIETHH,
MOJTHOCTBIO COOTBETCTBOBAJIM pe3yibTaTaM (HU3WYECKUX HcclenoBaHuid. Y HMMEHHO EBKIHIOBY
reoMeTpHI0 «00T» H30pasl 00BEKTOM HaNaICHUSI.

OpHa 13 akCHOM €BKJIMAOBON M€OMETPHUN H3JaBHA OECIIOKOMIa MaTeMaTUKOB, OAHAKO COBCEM HE
IIOTOMY, YTO OHM COMHCBAJIUCh B €€ MCTHUHHOCTH. CoMHeHHs BBI3BIBaJIA Y HUX JIMIIb (bOpMy.HI/IpOBKa
aKCHOMBI. MBI IMeeM B BUAY aKCHOMY O HapaJlIeJbHbIX, UJIH, KaK €€ YaCTO Ha3bIBAOT, ISTHIH MOCTYIAT
EBkmuma. Cam EBximmp chopmynrpoBalt IATHIN TOCTYIIAT CIETYOIIAM 00pa3oM:

Ecnu npsimas, nmagaromas Ha aBe mpsMele [puc. 4.1], oOpa3yeT BHYTpeHHHE U IO OJHY CTOPOHY
YIJIBI, MEHBIINE ABYX NPSIMBIX, TO NPOJOJKEHHBIE ITHU J[BE NpPsIMbIe HEOTPAHWYEHHO BCTPETATCS C TOU
CTOPOHBI, TI¢ YIIbI MeHbime AByX mpsmbix. ([25]'%, kaurn 1-VI, c. 15.)

Nuave roBopsi, ecnu yriibl 1 U 2 B cymme Menbiie 180°, To mpsiMbie @ U b, mpoaomKeHHbIe
JOCTaTOYHO AAJIEKO, IEPECEKYTCSI.

T
G
\.\.
"\
\
®

Puc. 4.1. [1ate1it noctynat EBknuaa Puc. 4.2. Bapuant akCHOMBI 0 TapaylieNbHBIX,
nipenoxeHHbid Jxonom [lneiidepom

VY EBkimja ObuTH BeCKHE OCHOBaHHS CPOPMYIHPOBATH AKCHOMY O MapaijiebHBIX HIMEHHO TaK, a
He nHave. OH Mor Obl yTBEp)KIaTh, HAIPUMED, YTO eciii cymMa yrioB | u 2 pasHa 180°, To npsMele a 1
b mapamnensnsl. Ho EBkima siBHO OOsICS MPEAINOJIOXUTh, YTO MOTYT CYIIECTBOBAaTh OECKOHEYHBIC
MpsIMble, KOTOpPBIE HHMKOT/IAa HE TEepPEeceKaloTcs: JI000e YTBEp)KIeHHEe O OEeCKOHEUHBIX MPSMBIX HE
MOJIKPEIUISIIOCH OIBITOM, B TO BPEMS KaK aKCHOMBI IO OTIPEJICIICHUIO JIOJDKHBI ObUIH OBITH CAMOOYEBHU/I-

Y7 Srpom: IowsTus npocmpancmea, epemenu N ceomempuu KaHT cuuTan anpuOpHBIMH, 3apaHee
BJIO)KCHHBIMHU B HAIll Pa3yM U HE IMOJICKAIMUMH KPUTHKE MU 3aMCHE KaKHMHU-ITHOO WHBIMU TPEACTaBICHUSIM,
BBICOKHMM aBTopuTeT KaHTa 3akpenun 3TH JIOXKHBIE YCTAaHOBKH. BecbMa BEpOSTHO, UYTO MMEHHO HEXeJlaHue
BCTYNaTh B KOHQUIMKT C TIO3WIIMEH CTOJIb BhICOKOUTHMOTro B I'epmanun ¢unocoda modyaunu ["aycca HE TOIBKO
BO3AEPIKAaTBCS OT IMyONMKAIMM CBOWX OTKPHITHH B 00JAaCTH HEEBKIMJOBOH T'e€OMETPHH, HO M KaTETOPHYECKU
3aMpeTuTh 3HANMM 00 3TOM IpYy3bsIM pPaccKa3blBaTh KOMY-THOO 00 €ro MCTHHHBIX Bo33peHmsx. B.J.: Cp.
[Ipunoxenne Ne 4 k cTaTbe « AKCHOMATHYECKUN METOI.

08 g7y Tyr KnailH Bce-Taku HE MOHMMaeT HU KaHTa, HM UCTHHHOTO MOJIOKeHUs nen. OT Toro, 4ro
JloGadyeBCcKUii WM KTO-TO APYTOW MPHUIyMAaeT UHYIO TEOMETPHIO, OHA €Ille HE CTAHET BPOXKJICHHOW W BCTPOCHHOU B
yenmoBeueckou rosoee. Tam kak Obuta EBKITMIoBas reoMeTpusi, TaK M OCTANACh.

19 Hayana Esxmupa. — M.—JL.: T'ocrexusnart, 1948 (kuuru 1-VI), 1949 (kuuru VII-X).
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HBIMH MCTHHaMHU O ¢u3uueckoM mupe. Ho omupasce Ha CBOIO aKCHOMY O MapajuieNbHBIX U JIpyTHe
aKCHOMBI, EBKIINJ TOKa3a CyIeCTBOBAHNE NapaJlIENbHBIX.

MareMaTHKl CUMTaId, YTO aKCHOMAa O MapajuIeNbHBIX B TOM BHIE, KaK ee c(HopMyIMpoBal
EBknnp, cnumkom ciiokHa. EXf HeocTaBaio mpocToThl Apyrux akcuoM. J{omkHO ObiTh, U cam EBkimpg
ObUT HEIOBOJIEH CBOMM BapUaHTOM aKCHOMBI O MapajlieNIbHbIX, K00 00paTwics K Hel, JIUIIb T0Ka3aB BCe
TEOPEMbI, KaKHe TOJIbKO CMOT BBHIBECTH 0€3 €€ UCII0JIb30BAHMUS.

Co BpeMeHeM cTaja >KA3HEHHO BaXHOH cxonaHas mpobjeMa, Haa KOTOPOW TMOHavamy
3ayMBIBAIMCH JIMIIb HeMHorne. OHa CBOAWIACH K BOMPOCY O TOM, CYIIECTBYIOT JIM B (PH3HMUYECKOM
IPOCTPAHCTBE OECKOHEUHbIE MpsiMble. EBKIMA AOCTaTOYHO OCTOPOXKHO MOCTYJIHMPOBAI JIMIIb, YTO
KOHEYHBIM OTPE30K MpsMOW MOXXHO IPOJOJDKUTH CKOIb YTrOJHO JAaleKo, — HO Belb JaXe W
MIPOJOKEHHBIH OTPE30K BCE PaBHO OCTaBAJICsl KOHEUHBIM. TeM He MeHee, U3 paccyxaeHuil EBkinna
CJIEZIOBAJIO, YTO OECKOHEYHbIE MPSIMbIE CYLIECTBYIOT: €CIIH Obl IPsMbIE ObUIM KOHEYHBIMH, TO UX HEJIb3s
ObU10 OBI IPOJOIKATH CKOJIb YTOIHO AAJIEKO.

[TepBbie TOMBITKU PEIIUTH POOIEMyY, CBSI3aHHYIO ¢ akcnoMoil EBknnaa o mapaienbHbIX, ObUTH
MIPEINPUHATEI elle MateMaThkamu Jpesreit ['perun. OTH NONBITKH UMETH IBOSIKYIO npupoay. OnHu u3
HUX CBOAWJIMCH K 3aMEHE aKCHOMBI O HapajuleJbHBIX KakoW-HHOyAb Ooriee OYeBHOHON aKCHOMOM.
[pyrue ObuIM HampaBJeHBl HAa TO, YTOOBI BBIBECTH aKCHOMY O MAapaUICIbHBIX W3 JIEBSTH OCTAIBHBIX
akcroM EBkimma: ecnu Obl yAaloch JIOKa3aTh, 4TO MHATHIA mocTyiaaT EBKiIMma B NEHCTBUTEIBLHOCTH
MIPEJICTaBISIET cO00M TeopeMy, TO Bce TPYIHOCTH OTIaiU OBl caMu co0oil. Ha mpoTtskennn 6omee mByx
TBICSIYENIETUH MHOTHE JECATKH KPYMHEMIINX MAaTeMAaTHKOB, HE TOBOPS YK€ O MaTeMaTHKaX MEHBIIEro
panra, 6e3yCIenIHO MBITAINCH PEIIUTh TPOOIeMy Mapajie/IbHBIX, TPEANPUHUMAas OeCCUeTHBIE TTOTBITKH
Kak I[IepBOro, TaK ¥ BTOPOro pona. Mcropus 3ol mpodiaeMbl yX0IUT KOPHSMH B INIyOOKYIO APEBHOCTH U
n300/WIyeT NeTalsIMM, MOHATHBIMH JIMIIb NpodeccHoHaldy. MBI OMyCTHM 31eCh €€ HMOTOMY, YTO e
TOCBSIIEHA OOLIMPHAs THTEPATypa, . M, KpOME TOro, STOT BOMPOC HE MMEET MPSIMOrO OTHOMICHHS K
HMHTEPECYIOIEH HaC TEME.

W3 MHOTHX aKCHOM, MPeIaraBIInXxcs B Ka4eCTBE 3aMEHBI IISTOT0 MOCTYJIaTa, YIOMSHEM JIMIIb 00
onHoW. Ee W TOHBIHE MPUBOIAT B HEKOTOPHIX y4eOHMKAX T'€OMETPUH. DTOT BapHaHT aKCHOMBI O
napamienbHeix npuHamnexkut Jxony Ilneiidepy (1748-1819), npeanoxupmemy ee B 1795 1. (B
AHTTTUICKOM «IITKONBHOM» BapuaHTe «Hauam» EBxmmma). Axcmoma I[lmetidepa rmacut: cymecTByer
OJIHA M TOJIbKO OJ(HA MPsIMasi, IPOXO/ISIIasi Yepe3 JaHHYIO TOUKY P, Jexanryto BHe npsmoit | (puc. 4.2),
B IUIOCKOCTH, 3a/laBaeMOi TO4koit P u mpsimoii |, koTopas He nepecekaercs ¢ npsimoii |. Bee akcnomsl,
MpeJIaraBIIrecs BMECTO IIATOrO MOCTYJaTa, Ha MEPBBIHA B3I Ka3aJInCh MPOIle akcHoMbl EBKnaa, HO
npu Oosiee BHUMATEIHHOM PACCMOTPEHUH OKa3bIBAINCH HE 0oJiee YIOBIETBOPUTEIbHBIMUA. MHOTHE U3
HUX, B TOM uHclie U akcuoma [lneiidepa, comepxanu yTBepKIEHHS, Kacalollyecss He OrpaHHYCHHOU
YacTH TUIOCKOCTH WJIHM TPOCTpPAHCTBa, a Bcero (OeckoHeuHoro!) mpocTtpaHcTBa. C Apyroi CTOPOHBI,
AKCHOMBI, IIPEAIaraBIINeCs B3aMEH IITOrO MOCTYJIaTa, KOTOPbIE HE COAEPKaJIA IPIMOT0 YIIOMHHAHUS O
«OECKOHEUYHOCTH» — HalpUMeEp, akCHOMa O TOM, YTO CYLIECTBYET JBa MOJOOHBIX, HO HE PaBHBIX
TPEyroibHUKa, — OBUIM CIIMIIKOM CJIOXHBIMU M, BO BCSIKOM cliydae, He ObUIM 0OoJiee MpelOUYTHTENh-
HBIMH, Y€M aKCHOMa O NapaJuIeNbHbIX, MpuBeaeHHas B «Hauanaxy» EBknuna.

Bwmecte ¢ TeM ObUIM NPEANPHHATH IONBITKH PEINTh Npo0IeMy NapajjiefbHbIX, JOKa3aB MATHIH
noctynat EBKina, NCX0/s U3 OCTANBHBIX JIEBATH akcuoM. Hanbonee 3HaUMTENbHBIE PE3YIBTATHI 371€Ch
nonyuun Jxuponamo Cakkepu (1667—1733), CBSIICHHHMK, YWICH OpJicHA HE3YUTOB M mpodeccop
yauBepcutera B IlaBum. Mpes Cakkepu cocTosiia B TOM, 4TOObI, 3aMeHHMB akcuomy EBkiamma o
MapauIeIbHBIX €€ OTPUIIAHUEM, TOMBITATHCS BBIBECTH TEOPEMY, KOTOpasi Obl IPOTHBOPEUMIA OTHOW U3
noka3zaHHBIX EBKimmom TeopeM. [lomyuenHoe mpoTrBopeyre 03Haqano Obl, YTO aKCHOMa, OTPHUIIAIOIIAs
akcuoMy EBKiIMAa o mapajuienbHBIX — €JUHCTBEHHYIO aKCHOMY, BBI3BIBABIIYIO COMHEHMS, — JIOKHA, a
CJIeIOBAaTEIbHO, AaKCMOMa O TNapauienbHbIX EBKIMAA HMCTUHHA W SIBIAETCS CIEICTBHEM JI€BATH

OCTAJIBHBIX aKCI/IOM.lll

19 Ycropun npoGneMaTikuy, CBA3aHHOM C MATBIM TMOCTYIAaTOM EBKINIA, MOCBAIICHA, B YACTHOCTH, KHHTA
PoGepro bononbr «HeeBkuaoBa reoMeTpus», BuepBbie BoimeAmas B 1906 . Ha UTaIbIHCKOM SI3bIKE. AHTIIUI-
ckuii mepeox: Bonola R, Non-euclidean geometry, — N.Y. Dover Publ., 1955 ([26: Bornona P. Heepkiumosa
reometpusi. — Cn6.: O6mecTBenHas moyb3a, 1910.]; cm. takxke [27: Karan B.®. Jlo6auesckuii. — M.—J1.: N3a-Bo
AH CCCP, 1948]).

1B.3.: Ecin Cakkepu I€ICTBUTENBHO pacCysKaall Tak, kak numeT KnaiiH, To OH yKe CYMTaeT FeOMETPHUI0
BbITeKarolen u3 akcuoM. Cam EBKnHJ SIBHO CUUTAl HE TaK.
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[IpunsB 3a ucxomuyio axcuomy Ilneiidepa,
9KBUBAJICHTHYIO akcuoMe EBkimpa o mapaniens- ‘\
up1x, CaKKepH CHavasIa IpenoIoKI, > 4To yepes >£\/
TO4Ky P, nexamryro BHe npsamoii | (puc. 4.3), He o e \ s
IPOXOIUT HU OZHA HpsAMasi, MapajuiesibHasi IpsIMon T 2
|. Y3 310l akcCHOMBI U AEBATH OCTAIbHBIX AKCHOM,
npuHATEIX EBknmmom, Cakkepu BbIBET MPOTHUBO-
peune. 3atem Cakkepu wucnpoOOBajl BTOPYIO H l
€AMHCTBEHHO BO3MOXHYIO aJIbTE€pHATUBY, IPEATIO-
JIOKWB, YTO Yepe3 TOuKy P mpoxonmsar mo kpanHei
Mepe JIBe MpsiMble P U (, HE MEPECEKAIOLIUECs C
npsimoii |, ckonpko Obl MX HM mpononkanu. Mcxons u3 3toil akcmoMbl, CakkepH yAalloCh J0Ka3aTb
MHOT'O MHTEPECHBIX YTBEP)KICHHH, IIOKa OH HE JOLIEN A0 TEOPEMbI, ITOKa3aBILEICS €My HAacCTOJIBKO
CTPaHHOM, YTO OH CYeN €€ MPOTHUBOpEdallel paHee MOMYyYEHHBIM pe3yibTaraM. Pemms, 4ro emy
YaJI0Ch TEM CaMbIM JI0OKa3aTh BHIBOAUMOCTH MIATOTO MOCTYyNaTa EBKINIA U3 AEBSITH OCTAIbHBIX aKCHOM,
CakkepH BBIIYCTWJI KHUTY IO MHOTO3HAYUTEIbHBIM Ha3BaHWeM «EBKINA, M30aBICHHBIH OT BCSIKHX
msren» (Euclides ab omni naevo vindicatus, 1733). OnHako BIOCIEICTBUM MATEMATHKH BBISICHUIIH, YTO
BO BTOpoM ciydae Cakkepu B JEHCTBUTEIHHOCTH HE MPUIIET K MPOTUBOPEUUIO U YTO, CIEI0BATENbHO,
npobjeMa mapajuleNbHBIX MO-IPEKHEMY OCTaeTCsl OTKPHITOH. IIONBITKM HAWTH MOAXOIAIIYIO 3aMEHY
€BKJIMJIOBOI aKCMOME O MapaJuIENbHBIX WM J0Ka3aTh, YTO OHA CIEAYET U3 ACBSITH OCTAJIbHBIX aKCHOM,
OBUIM CTOJIb MHOTOYHCJICHHBI W TIIETHBL, 4TO B 1759 r. J'Anambep Ha3Ban mpolOiieMy mapaieqbHBIX
«CKaHIaJIOM B 00J1aCT OCHOBaHHUN T€OMETPUIY.

[TocTeneHHO MaTeMaTHKH Hadaad NPUXOAUTh K MPAaBUIBHOMY HOHHUMAHHUIO CTaTyca aKCHOMBI
EBknuaa o mapautenbHeix. B cBoeit qokropckoit auccepranuu 1763 1. I'eopr C. Kimrorens (1739-1812),
BIIOCJIECTBHU Tpodeccop yHHBepcuTeTa B XeNbMINTAATE, OTIMYHO OCBEAOMIICHHBIK WM O KHUrE
CakkepH, 1 0 MHOTUX JAPYI'HX MOIBITKAX «UCIPABUTH» aKCHOMY O IapaJuICIbHBIX, BBICKA3a]l BECbMa
LEHHOE COOOpasKeHHE O TOM, YTO MPUHSITHE OONBIIMHCTBOM JIIOACH aKCHOMBI EBKITMIa 0 mapanienbHbIX
KaK MCTUHBI, HE TIO/JIC)KAILCH COMHEHHIO, OCHOBAHO Ha OmbITe. Tak BIepBble ObUIA SBHO cPOpMyITHpO-
BaHa MIEsl O TOM, YTO BECOMOCTb aKCHOM ONPEAEISIETCS UX COOTBETCTBUEM OIBITY, a HE camoode-
BHIHOCTHI0. "™ KITrOre/ b BRIPA3HIl COMHEHHE B TOM, UTO MATHIA HOCTYNAT EBKITHIA MOXKHO BHIBECTH H3
ocTanbHBIX akcuoM. bonee Toro, Kimrorens mous, yro Cakkepu mpuIen He K MPOTHBOPEUHIO, a JIUIIb K
pe3ynbTaTaM, OPa3UBIINM €TO CBOSH HEOOBIYHOCTEHIO.

Hucceprauus Kinrorens npuBiekia BHUMaHUE OAHOro U3 KpynHenmmux MareMatukoB XVIII B. —
Horanna T'enpuxa Jlambepra (1728-1777), u TOT Takke MPHUHSUICS Pa3MBIIUIATH HaJ TpoOieMoi
napajuiebHbeIX. B cBoeil kHure «Teopusi mapanienbHbIX NpAMBIX» (HamucaHHoOM B 1766 1. u
omyOnukoBanHoii B 1786 r.) JlamOepr, momoO6Ho Cakkepu, paccMOTpesl [IB€ aJbTE€PHATHBHBIC
BO3MOXKHOCTH. U OH Taxke 0OHapy»KIJI, 4TO THUIIOTE3a, COTJIACHO KOTOPOH Yepe3 TouKy P BHe mpsmoii |
(cM. puc. 4.3) He MPOXOAUT HU OJHA MpsMasi, apasuiesbHas npsamoii |, mpuBoauT kK nporuBopeunto. Ho
B omnune ot Cakkepu JlamOepT He cumTal, 4TO anbTepHATHBHAS TUIOTe3a (COrJacHO KOTOPOH uepes
TOuKy P mpoxoasT mo KpaiiHeil Mepe JBe HpsiMble, MapajuielbHble NPsMON |) MPUBOIUT K MPOTHUBO-
peunto. bomee Toro, JlamGepT moOHsI, 4TO JIOOOW HAOOp THUIOTE3, KOTOPBI HE TPUBOJHUT K
MIPOTHUBOPEUHIO, TOPOXKAAET HEKYIO reoMeTpHIo. Takas reoMeTpHsl JOTHUeCKH HEMPOTHBOPEUNBA, XOTA
¥ HE IMeeT NPSIMOTO OTHOIICHHS K peabHbIM, pusuueckum durypam.'™

Pabora JlamOepTa M HEKOTOPHIX APYrHX aBTOPOB, B YacTHOCTH yuuTens ['aycca, mpodeccopa
I'érruarenckoro yausepcurera Adpaxama I'. Kectrepa (1719-1800), 3acmykuBaroT 0cO00T0 yIIOMHUHA-

Puc. 4.3. Axcnoma, IpHHSITass OCHOBOIIOJIOKHH-
KaMH HeeBKIUA0BOU reoMeTpuu (Cakkepu u 1p.)

12 [IpusommMoe Hmke OMMCAHHE BOCIPOM3BOAMT CXeMy pacCyxaeHmii Cakkepd ¢ HEGOIbIIMMH
M3MEHEHMsAMH. [B uacTHOCTH, 3a MCXOJHBIM MYHKT CBOMX paccyxiaeHnii Cakkepu — kak mozxe u JlamOepr —
NpUHAI He akcuoMy [lnelidepa, a mpeanonoxeHue, paBHOCWIBHOE YTBEP)KICHHUIO O PAaBEHCTBE CYMMBI YIJIOB
TpeyroiapHuka 180°; B ompoBepiKeHHE 3TOro MPEANOI0XKEeHUS YTBEP)KAAIOCh, UTO CyMMa YIJIOB TPEyroibHHKa
MeHbIIIEe (COOTBETCTBEHHO OobIne) 180°. — Peo.]

3 AmanormuHyio MBICTh B CBOE BpeMs BHICKA3bIBAN, MPAaBJd MHMOXOIOM, H HBIOTOH, HO HAa Hee He
o0paTiiIi BHUMaHUSI.

1 sIrmom: OKOHYATENIHHOrO MPHU3HAHMS BO3MOKHOCTH HEEBKIMIOBOI reomerpuu y JlamGepra Bcé ke He
OBLJIO; MO-BUAMMOMY, BIIEPBBIE PEIIWINCH Ha ATOT mar ynomuHaemble Hibke @.K. IlIBeikapT 1 ero mieMsHHUK
®.A. Taypunyc. Ognaxo JlamOepT BBICKa3aJl MPOBHAYECKYIO MBICIB O TOM, YTO HEEBKIHM0BAa T€OMETPHUS JOJDKHA
Obl1a OBI BBITIOJIHATECS Ha chepe MHUMOTO pajiiyca, eciu Obl Takas cepa cyliecTBoBaja; BIOCIEICTBUH 3Ta, B TO
BpeMs Ka3aBHIasicsi OeccoiepkaTebHOM, nest Oblia peaM30BaHa 1ae HECKOJIbKIMH Pa3IMuHBIMH Ty TSIMU.
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HUsI. DTU y4eHble ObUTM YOEXKAEHBI, UTO MATHIM mocTyiar EBKina HEBO3MOXKHO JOKa3aTh, HCXOMAS U3
JEBSITH OCTAIBHBIX €r0 aKCHOM, T.€. YTBEP)KIAIHM, YTO aKCHOMa O MapajUIe/IbHBIX HE3aBUCHMA OT
octasbHBIX akcuoM. Kpome toro, JlamGepr Obu1 yOeskaeH, 4TO, NPUHSB aJbTEPHATUBHYIO AKCHOMY,
NPOTHBOpEYalIyl0 akcuoMe EBKIINAA, MOXXHO MOCTPOUTH JIOTHYECKH HEMPOTUBOPEUUBYIO FEOMETPHIO,
XOTS W HE BBICKAa3aJl KAaKUX-THOO YTBEPXKACHWH O MPUMEHHMOCTH Takoil reomerpmu. Bce Tpoe —
Kimrorens, Jlambepr m KectHep — OMM3K0 MOMONIIM K TMPU3HAHWIO BO3MOXKHOCTH HEEBKIHIOBOM
reomerpun. '

CaMBpIM BBIJAIOIIMMCST MaTEeMaTHKOM Cpedu TeX, KTO paboTan HajJ penieHHeM MpoOJeMbl,
BO3HUKIIEH B CB3W C akcMoMoil EBkimma o mapamnenpHbiX, 0b1 ['aycc. OH mpekpacHO 3Hai O
0e3ycrHenIHbIX HOIBITKAX I0Ka3aTh WM ONPOBEPTHYTh aKCHMOMY O HapaylielbHbIX, OO TaKoro popa
CBE/ICHUS HE COCTaBJISUTH CEKpeTa Uil TETTHHICHCKUX MaTeMaTHkoB. VcTopuio mpoOiemMsl mapasieib-
HBIX JIOCKOHAJIFHO 3HaJd yuntenb [aycca Kectaep. Muoro net crycts (1831) I'aycc coobumun cBoemy
npyry Ulymaxepy, arto emie B 1792 . (koraa ['ayccy O6pu10 Beero b 15 j1eT) OH MOHSIT BO3MOKHOCTD
CYLIECTBOBAaHUS JIOTMYECKH HENMPOTHBOPEUYMBONW T€OMETPUH, B KOTOpOi moctynat EBknmaa o mapa-
JUIeNBbHBIX He BhIModHAeTcS. Ho Bmmote 1o 1799 r. I'aycc He mpekpainan NOMbBITOK BBEIBECTH MOCTYJIAT
EBknuaa o mapajulenbHBIX M3 OpYrux, Oojiee MpaBAOMOAOOHBIX AOMYILEHHH M CUUTA] EBKIUAOBY
TEOMETPHI0O HMCTHHHOW TreoMeTprell (U3MYecKOro MpOCTPAaHCTBA, XOTS M CO3HAaBal BO3MOXKHOCTh
CYIICCTBOBAHNA APYIrUX JIOTMYCCKU HEIIPOTHBOPCUYUBBIX — HECBKIIMIOBBIX — FGOMGTprI. OI[HaKO B
nuckMe ["aycca k apyry u coopaty no npodeccuu Dapkanry boitan ot 16 nekadpst 1799 r. Mb1 unTaeM:

51 nMYHO naneko NPOJBUHYJICS B MOMX paboTax (XOTs ApYyrue 3aHsATHs, COBEPIICHHO HE CBS3aHHBIE C
3TOH TeMOM, OCTAaBILIIOT MHE AJIA 3TOr0 Maylo BpeMeHH). OJHaKo A0pora, KOTOPYIO 5 BEIOpall, BEET CKopee
HE K JKeJaTeJbHOU IIeTH, a K TOMY, YTOOBI CllelaTh COMHMTENbHOM HMCTHMHHOCTH reoMerpuu. IlpaBna, g
JIOCTUT' MHOTOTO, YTO JJsi OOJIBIIMHCTBA MOTJIO OBl COMTH 3a JI0Ka3aTeIbCTBO, HO OTO HE JIOKa3bIBACT B
MOUX TIJla3aX POBHO HHYEro; Hampumep, €cid Obl KTO-NMOO MOT JOKa3aTh, YTO BO3MOXEH TaKoi
NPSMOYTOJBHBIN TPEYroJbHUK, IUIONMANb KOTOPOTO OOJbIIe JII000H 3aJaHHOM, TO 51 ObLI OBl B COCTOSIHHU
CTPOTro JOKa3aTh BCIO TEOMETPUIO.

BosIBbIIMHCTBO COUYTET ATO 3a AaKCHOMY, S k€ HeT. Tak, MOTio Obl ObITh, UTO IJIOIAAb Beeraa Oyner
HIDKE HEKOTOPOTO IAHHOTO IpEZAeia, CKOoJb Obl yOaJeHHBIMH APYTr OT Ipyra B IPOCTPAHCTBE HHU OBLIH
TPETOTIOKEHBI TPH BEPIIMHBI Tpeyronbanka. ([24]°, ¢. 101-102.)

ITpumepno ¢ 1813 r. 'aycc Hauan paboTaTh HaJ CBOEH HEEBKIMIOBOW T€OMETPHUE, KOTOPYIO OH
Ha3bpIBaJl CHavajla aHTHEBKIMJIOBOHM, 3aTeM acTpajJbHOH (T.€. 3BE3JIHOM — BO3MOXKHO, BBITTOJHSOIIEHCS
Ha JaJleKuX 3Be3/ax; 9TO HasBaHue mnpuHaekano Pepauuanmy Kapmy IIseiikapry (1780-1859),
HE3aBUCHMO OT ["aycca npumeqmeMy K TeM ke HaesM) U, HAKOHell, HeeBKINIO0BOH reomerpueid. ['aycc
npunien K yOeKJeHHI0, YTO TIOCTPOSHHAS UM T€OMETPHs JIOTHYECKH HEMIPOTHBOPEYHBA U MPUMEHHMA K
(bu3ngecKoMy MUDY.

B muceme ot 8 HOs0ps 1824 1. k cBoemy apyry ®panny Anonbdy Taypunycy (1794-1874)
I'aycc cooGiman:

JomymieHue, 4To CyMMa YIJIOB TpEyrojibHUKa MeHbIne 180°, MpUBOIUT K CBOEOOPA3HON, OTIIMYHOM
OT HamIedl [eBKIHMIOBOI | TeOMETPHH; 3Ta TEOMETPHS COBEPIIIEHHO ITOCIIEI0BATEIbHA; ST pa3BHII €€ IS ceOs
COBEpILICHHO YJOBIECTBOPUTEIHHO... [Ipe/IoskeHIS 3TOW TEOMETPHH OTYACTH KAXKyTCS MapagoKCaTbHBIMA U
HETPUBBIYHBIME YEIIOBEKY, AaKe HECYpa3HBIMHU; HO MPH CTPOTOM M CIIOKOWHOM Pa3MBIIUICHHH OKa3bIBa-
€TCsl, YTO OHH HE COJIEP>KAaT HUYETO HEBO3MOXKHOTO. ([24]117, c. 105)

115 B.3.: Hy BOT, TaK OHM HAYHHAIOT PACCMATPUBATH TEOMETPHH KaK COBOKYITHOCTH T€OPEM, BHITEKAFOLIUX
n3 akcoM. OOBEKTHBHBIN NPEMET reOMETPUH (TTOTEHINABHBIE MPOAYKTHl 00bEKTOKOHCTPYKTOPOB B IIPOCTPaH-
CTBE TOIOKO/IEPa), KOTOPBIM XOTh U HE OroBapHUBajcs EBKINAOM, HO YETKO y HErO YyBCTBYETCS, TENEPh YXOAUT B
TEHb W NOCTENICHHO MCYe3aeT W3 Iojs 3peHus. MHTepecHo, kak EBKimza ompenenwsn Obl, YTO TaKOEe reoMeTpus?
Bpsin mu oH ckazanm ObI, YTO 3TO yY€HHE O CBOWCTBaX (PM3MYECKOTO MPOCTPAHCTBA (KaKk MHEHHE APEBHHUX
MaTeMaTHKOB TepenaeT KiaiH), 1 MHE NPenCTaBIIseTCS OYEBHIHBIM, YTO y>X TOYHO OH HE CKa3ayu OBI, YTO 3TO
COBOKYITHOCTh YTBEp)KIEHHH, BBITEKAIOMUX M3 akcHoM. CKopee BCero, OH CKa3ayu ObI, YTO TeOMEeTpus — 3TO
y4eHHe 0 CBOMCTBaX JMHUH, pUryp U Tel (T.€., Mo-HauleMy: — IPOIYKTOB 00bEKTOKOHCTPYKTOPOB).

18 06 ocroBanmsx reomerpun. C6. KIACCHUECKHX pabOT 1O reoMeTpui JI0GaueBCKOro M PasBHTHIO €e
uaeit. — M.—JI.: T'octexusmar, 1956.

Y06 ocropammsx reomerpun. C6. KIaccHuecKHX paboT mo reoMerpun JI0GaueBCKOro H Pa3BHTHIO ee
uaei. — M.—JI.: Tocrexusgat, 1956.
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B muceme x matemaruky u actpoHoMmy Ppunpuxy Bunerensmy beccemro, otnpasieHHoMy 27
saBaps 1829 r., I'aycc emie pa3 BeicKazan yOexkIeHHe, YTO IMOCTYNAT O HapajlieNbHbIX HE MOXKET OBITh
BBIBEJICH U3 APYIUX akcuoM EBxunaa.

Mspl He OymeM mnoOApOOHO paccMaTpuBaTh CHeHUPHUUECKHE OCOOEHHOCTH TOTO BapHaHTa
HEEeBKIIMI0BOW T€OMETPHH, KOTOPBIA ObLT co3fan ['ayccom [cMm., Hampumep, [28]*, c. 193-294]. OH He
OCTaBWJI TIOJIHOTO AEAYKTUBHOI'O WM3JIOKEHHS CBOEH TEOpHH, a AOKA3aHHbIE UM TEOPEMBI BO MHOIOM
HAIIOMHUHAIN T€, C KOTOPHIMH MBI BCKOpE BCTPETHMCsI, Koraa mepeiaeM k paboram JlobayeBckoro u
boitan. B muceme k beccemo ['aycc mpusHaeTcs, 4To BpsA JM KOTrJa-HUOYAb OMYOJNMKYeT CBOU
OTKPBITHS B ATOW OONACTH, Olacasch, KaKk OH BBIPA3WiICH, BHI3BATh KPUKH OCOTHHICB (OCOTHHIIBI —
JIPEBHETPEUECKOE TUIEMS, Ubsl TYIIOCTh BOIIJIa B IOTOBOPKY). He crnexyeT 3a0piBaTh, uTo B Hadane XIX
B. JIUIIb HEMHOT'HE MaTEMAaTUKU MOCTENIEHHO MOJONIUIH K 3aKJIIOYUTEILHOMY 3TaIly CO3JaHHs HEEBKIH-
JIOBOH T€OMETPHH, a MBICIISIIUI MUP B OCHOBHOM IPeObIBajl B YBEPEHHOCTH, YTO €BKJIMI0BA TEOMETPHS
— eIMHCTBEHHO BO3MOXKHas. To HEMHOroe, 4To HaM H3BECTHO O paborax l'aycca mo HEEBKIMIOBOM
TeOMETpHH, COOpaHO IO KpOoXaM M3 €ro MHCeM K JAPY3bsM, IBYX KOPOTKMX 3aMeTok B Gottingische
gelehrte Anzeigen 3a 1816 1. u 1822 1. 1 U3 HECKONBKUX 3amuceii, qaTupoBaHHbIX 1831 T., HaliIeHHBIX
cpeau Oymar I'aycca mocie ero cMepTH.

Ho Oosee 3HauMTenbHBIN BKIaM, 4eM ['aycc, B co37aHMe HECBKIMIOBOW T€OMETPUN BHECIIU JBa
npyrux maremaruka: H.W. JlobaueBckuit u f. boiian (S. Bonpsit). B neiicrButenbHOCTH MX PabOTHI
SBUJINCH KaK OBl AMMJIOTOM UINTENFHOIO PAa3BUTHs HOBATOPCKUX HUAEH, BBICKA3aHHBIX UX MPEIIIECTBEH-
HUKaMH, OJJHAKO, TTOCKONIBbKY JloOaueBckwmii n boilan mepBsIMU OITyOIMKOBAIN 1€ TyKTHBHBIE H3II0KESHIS
HOBOM CHCTEMBI, UX NPUHATO CUUTATh CO3AATEJIIMA HEEBKJIMJIOBOM reomMeTpuu. Pycckuii MaTeMaThk
Hukomnait UBanosuu Jlobauesckuit (1792—1856) yumicst B KazanckoMm yHHBEpCcHUTETE, T€ BIOCIEICTBUH
(1827—-1846) ou cocrosu1 mpodeccopoM u pekTopoM. Ero B3rsiibl Ha OCHOBAHHH T'€OMETPHU
CIIOXKHINCH K 1826 T., M OH M3JIOKWIJI UX B IIMKJIE CTaTel M IBYX kHurax. SHom Boitaun (1802—1860),
cein ®apkama boitan, Obi1 oduiiepoM aBcTpo-BeHrepckoii apmuu. Cporo paboty (oO0bemMoM B 26
CTPaHUI]) IO HEEBKJIUOBOH T'€OMETPHHU [29]""° mox HasBanmem «IpunoxeHue, coaepkallee HayKy O
MPOCTPAHCTBE, a0CONIOTHO HMCTHHHYIO, HE 3aBUCSINYI0 OT UCTUHHOCTH WJIHM JIOKHOCTH XI aKCHOMBI
EBkiuma, uto a Priori HUKOr/Aa peuieHo ObITh HE MOXET, C MPHOABICHUEM, K CIIydar0 JIOKHOCTH,
reoMeTpHUECKON KBaapaTypsl kpyra» boilan omyOiaukoBan B KauecTBE NMPHUIOKEHUS K [IEPBOMY TOMY
JIATUHCKOTO COYMHEHUsI cBoero orua «OmbIT BBEIEHHs Y4YaIlerocs IOHOLIECTBA B Hayajla YUCTOM
maremaTukw» (Tentatnen juventutem studiosam in elementa Matheoseos). XoTs 3Ta KHHWra BEHIILIA B
18311832 rr.*?, t.e. mocie nepBbIX myOnmkanwmii JlobaueBckoro, Beimeamux B ceet B 1829—1830 rr.,
S1. boitan, mo-BuamMomy, pa3paboTaj CBOM WM O HEEBKIWIAOBON TeoMmeTpuu yxke B 1825 r. um
yOeauscst, 4TO HOBasi T€OMETPUsl HEMPOTHBOpeurBa. B muceMme k oty oT 23 HosiOps 1823 1. fAnom
coobmraet: «5 coBepImi CTOb YyAECHBIE OTKPBITHS, YTO HE MOTY IIPUITH B ce0s OT BOCTOPTa.

I'aycc, JlobaueBckuii u boiian moHsuM, 9To akcrnoma EBKimma o mapauielbHBIX HE MOXKET OBITh
JOKa3aHa Ha OCHOBE JIEBSTH OCTAJBHBIX aKCHMOM W YTO IJIs1 OOOCHOBaHHUS €BKIMIOBOMH I'€OMETPHH
HEOOXOMMO MPHUHATH KaKyl0-TO JOMOJIHUTEIBHYIO aKCHOMY O MapajlIelbHbIX. A TIOCKOIBKY JOTOIHH-
TeJIbHAsl aKCHOMa HE 3aBHCHUT OT OCTAIbHBIX, TO, BO BCSIKOM CIyd4ae, JIOTHYECKH BIOJHE JOIYCTHMO
NPUHATh HPOTUBOIONIOKHOE €l YTBEP)KICHHWE — W Jajee BBIBOJUTH CJIEICTBHS M3 HOBOM CHUCTEMBI
aKCHOM.

C yrcTo MaTeMaTHUYECKOH TOYKH 3peHHusi cojepikanue pador 'aycca, JlobaueBckoro u boitan
OYeHb NpocTOo. MBI OTrpaHHYMMCS 37E€Ch PACCMOTPEHHUEM BapUaHTa HEEBKIUIOBOW T'EOMETPHH,
npemtoxkeHHoro JlobaueBCckuM, Tak Kak BCE TpOe CAENaIl MO CYIIECTBY OAHO U TO ke. JloOaueBckwmit
CMeJNIo OTBepr akcruoMy EBKimMma o mapajienbHBIX U MPHHSI IOMYyIIeHNE, BhICKa3aHHoe enle Cakkepu.
[lycts 3anana npsimast AB u Touka P BHe ee (puc. 4.4). Torna Bce npsiMble, IPOXOSIIUE Yepe3 TOUKY P,
pacmazaroTcs Mo OTHOLIECHHIO K mpsiMoii AB Ha 1Ba kitacca: Kiace npsMBIX, epecekaromux AB, u kiacc
npsMbIX, KoTopele AB He mepecexator. K umcimy mocrneqHux mpuHAAIEKaT IBE HpAMble P U (,

18 Karan B.®. JIoGaueBckuit u ero reomerpus. — M.: T'ocrexuznar, 1956, c. 193-194.

19 Bonpsu (boitan) 4. Appendix. IIpunokeHue, conuepkaiiee HAyKy O TMPOCTPAHCTBE, aOCOIIOTHO
UCTHHHYIO, HE 3aBHCAIIYIO OT UCTUHHOCTH MK JIoXHOCTH XI akcrombl EBKinma, uyTo @ Priori HUKOra pemeHo
ObITh HE MOJXKET, C MNpuOaBICHWEM, K CIIyYar JIO)KHOCTH, T€OMETPHYECKON KBaapaTypbl kpyra. — M.—JL.:
T'ocrexm3gat, 1950, 235 c.

120 sfrmom: Kuura Tentamen Bsimuia B cBer B 1832 T., 0HAKO yxe B 1831 r. f. boitam umen Ha pykax
orrrcku cBoero Ilpunoxenus (Appendix) kK KHUre, OJUH U3 KOTOPHIX OH cpa3sy e ornpasui ['ayccy. Bripouem,
Taycc He moay4mi 3Toi pabOThl U 03HAKOMUIICS C HEH, JIMIIb MIPOYHUTAB IK3EMIULAP KHUATH cBoero npyra dapkama
Boitau.
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pa3Iensolye HaIllk J1Ba Kiracca npsambix. CkazaHHOMY MOXKHO MpHIATh 00jee TOYHBIH cMbici. Ecmu P
— TOYKa, Haxomsmasics ot npssmoit AB Ha pacctosiuu a (a — mmHa neprnenaukyssipa PD, omyieHHOTO
u3 Touku P Ha mpssmyro AB), To cymiecTByeT OCTpEIil Yroil 0, TAKOH, YTO BCE MPSIMbIE, COCTABJISIONINE C
neprneHauKysipoM PD yroi, MmeHbinui o, nepecekarorcs ¢ npssmoit AB, a Bce mpsiMble, COCTABIISIONIHUE C
PD yromn, 6onpmuit wiv paBHEIH o, He iepecekatorcs ¢ AB. JlBe npsmbie p u (, o6pasytomtue ¢ PD yron
0, Ha3BIBAIOTCS HapajuienbHbIMe 1m0 JlobadeBckomy mpsiMoit AB, a yrom o = (o(a)) Ha3pIBaeTCsS yrioMm
napauieabHOCTH (oTBevaromuM otpe3ky PD = a). IlpsMeie, mpoxoasiiue yepe3 Touky P (oTimyHble 0T
napauIeIbHBIX MPSAMBIX P U () ¥ HE Tiepecekatoniuecs ¢ npsimoii AB, Ha3wsiBaroTcs pacxonsnmmucs ¢ AB
NPSMBIMU (MJTM CBEPXMAPAJUICIEHBIMU €#; B €BKIIMJIOBOM TeOMETPUM OHH ObUIM OBl TapauIeNbHBI
npsimoit AB). Ecim monumarts mapamienn3m 1o EBximiy, T.e. Ha3pIBaTh MapaibiebHBIMA JIOOBIE TTBE
npsMbIe, KOTOpPBIE JIe)KaT B OJHOW IUIOCKOCTH M HE TMEPeceKaloTcss MEXIy co0oil, To B reoMeTpuu
JloGaueBckoro yepe3 ToUKy P poXoanuT 6ecKOHEeYHO MHOT'O TIPSIMBIX, TapayuiensHbBIX AB.
3arem JlobaueBCKHil TOKA3hIBAET HECKOIBKO

KIIIOUeBBIX TeopeM. Eciu yromn o paBeH m/2, TO MBI p
MPUXOJUM K E€BKIUJAOBOM akCHOME O Mapauieib-
HbIX. Eciu yroa o ocTpblif, TO MpU HEOTPAaHUYEH- p qp g

HOM pOCTE @ OH MOHOTOHHO yOBIBa€T U CTPEMUTCS
kK Hymo. CymMMma YyIJOB TpeyrojbHHKa Bcerja
Menblie 180° u ctpemures k 180°, koraa mmomans A D B
TpEyrojbHUKa HEOTPAaHMYCHHO yObIBaeT. JBa mo-

JNOOHBIX TPEYroJibHUKA, HMMEIOIIUX oauHakoBeie —Puc. 4. 4. Yron napaaieabHOCTH

YTIIBI, BCETa KOHTPY3HTHBI.

Hu onguH 0OmMpHEIA paszaen MaTeMaTHKH U Ja)Ke HU OJUH KPYITHBIA MaTeMaTHIeCKUN pe3yabTar
HUKOT/Ia He OBLIM JETHIIEM JIMIIb OJHOTO KaKOTo-TuOO0 YeloBeka. B sydiieM ciydae KTO-TO OAMH
Jlenan pelialoluil mar WiM BBICKa3bIBAI Ty WIM HHYIO BaXHYI0 HJe0. Takke M HEEeBKJIWI0BA
TEOMETPHsI Pa3BUBANACh COBMECTHBIMH YCHJIMSMHM MHOTHUX HM3BECTHBIX M HEHM3BECTHBIX MAaTEMATHKOB.
Ecnu moa HEEBKAMAOBON reOMETpUe MOHUMATh BBIBOJI CIAEACTBUM M3 CUCTEMBI aKCHOM, COAEpPIKAILIEH
ONPOBEPKEHHE EBKJIMJIOBONH aKCHOMBI O MapajUIeNbHBIX, TO YeCTh €€ CO3JaHHUs CleAyeT NPHUIHCATh
CakxkepH, IpUYEM JJa)Ke OH HCIOJIB30BaJ PE3yJIbTaThl MHOTHX CBOMX MPEAIIECTBEHHUKOB, NBITABIINXCA
HAWTH MOAXOIAIIYIO 3aMeHy akchome Epkmmma.'”’ Ecim 1oy HEeBKIHIOBOH reoMeTpueil MOHHMATh
OCO3HaHHE BO3MOXKHOCTHU JAPYTUX T€OMETPHA, OTIMYHBIX OT €BKIIMIOBOM, TO MajJbMy IIEPBEHCTBA B €€
co3nanuu cienyer ornarbk Kimioremo m JlamOepry. Ho camoe BakHOE yTBEpXIEHHE O HEEBKIMAOBOM
TEOMETPHUH COCTOUT B TOM, YTO OHA TOYHO TaK XK€, KaK U €BKJIMJ0BA T€OMETPHs, TIO3BOJISIET OMUCHIBATH
cBOficTBa  (pm3muecKoro mpocTpaHcTBa.'”’ TeoMerpust (DM3MUYECKOTO MPOCTPAHCTBA BOBCE HE
00s13aTeNFHO JIOJDKHA OBITH €BKIMIOBOW; Oojiee TOro, TOT (hakT, 4To B (PU3UYECKOM TPOCTPAHCTBE
peanu3yeTcss IMEHHO €BKIMIO0BA T'€OMETpPHUs, HEeNb3sl TapaHTUPOBATh HUKAKUMH AlPUOPHBIMH cOO0pa-
KeHuaMI. > OCO3HaHHEe JTOr0 BaXKHOro (hakta He TpeGyeT HMKAKMX MATEMATHUECKHX YXHILIPEHHIA,
MOTOMY YTO BCE HEOOXOMMOE YK€ ObUIO C/IENaHO paHblle, U MEPBBIM, KTO MOCTHUT 3Ty HUCTUHY, ObLI
Iaycc.'**

a

121 .
SArnom: Caxkkepu TBEpAO CUMTAJ, 4TO AOKas3al 5- mocrynar EBkmNa; Mo3TOMY €ro HMKaK HeEJb3si

CUMTATh CO3JaTENIeM HEeeBKIIN0BOH reomerpun. Kirorens u JlamOGepra B TOM KOHTEKCTE, B KaKOM YHNOMHHAET
aBTOp MX MMEHa, yMmecTHee 3aMeHuTh llIBelikapTom u Taypunycom (cp. mpum.9); oIHAKO MaJOYUCICHHOCTh MX
myOnuKanuii Ha 3Ty TeMy, KoTopyio oHHM Bckope octaBunu (D.K. IlIBelikapT BooOIIe OBLI MO CHEIHATBLHOCTH
IOPUCTOM, @ HE MAaTeMaTHKOM), JIeJIaeT COMHHUTEJBbHBIM HX MPHOPUTET B CO3JAHUU HEEBKIIMIOBON TE€OMETPHUH.
Bosiee ocHoBaTtenbHa cTaHAapTHas TOYKa 3pEHMS, NPHUITUCHIBAIONIAs ATO BbIIaroleecss oTKpbiTue JlobaueBckomy
[mepebiii myOan4HbIA TOKIaa Ha 3Ty Temy (1826); nepas nmybnukanus (1829-1830)], Boitau (1BHO He3aBUCHMAas
ot Jlob6aueBckoro myonmkarust 1831-1832 rr.) u ["ayccey.

1228.,3.: Ho He uenoBeueckoro Tomokoapal

2 Srpom: W jmaxe HUKAKAME SKCICPHMEHTAMH TOXKE, yTBEPXKICHHE O CYIIECTBOBAHHM OIHON HIIH
MHOTHX HPSMBIX, IIPOXOIAIINX depe3 TouKy P u He mepecekatommux AB, amemmupyer K IpeACTaBICHHIO O BCEM
(6ecxoreyHOM!) IPOCTPAHCTBE M TOTOMY HEIIPOBEPSIEMO; OTBITHI K€ C H3MEPEHHEM CYMMBI YIJIOB TPEYTOJIbHUKA B
MPUHITAIIE MOTYT MOMOYb YCTAaHOBHUTDH OTJINYHE 3TOH cCyMMBI OoT 180°, HO HuUKOra — paBeHCTBO 180°: Bexp Bcerna
MOJKHO OIIacaThCs, YTO IOJNyYEeHHOE HaMH 3Ha4eHHWe CTonb Omm3ko K 180° numis moTomy, 9TO BBIOpAaHHBIN
TPEYroJIbHHUK CIIMIIKOM MaJl.

2% sIrmom: JloGaueBckmii m ['aycC HE3aBHCHMO OCO3HAUIHM, YTO FEOMETPHS PEaTbHOrO ((U3MUECKOro)
MPOCTPAHCTBA MOET OBITh Kak EBKIMAOBOM, Tak M HeeBKIMnoBOH. (Boitam, 3amHTEpecoBaHHOTO B MEPBYIO
ouepellb B, TaK CKa3aTh, «JIOTHYECKOM CTaTyce» HOBOW IT'€OMETPHH, 3Ta HOCTAaHOBKA BOIPOCA 3aHUMala MEHbIIIE. )
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Omun w3 OworpagoB I'aycca yTBepkgaeT, YTO TOT MbITalICS NPOBEPUTH CBOW BBIBOX O
IPUTOAHOCTH HEEBKIIMAOBON I'€OMETPHU K OIMCAHHUIO peaibHOro Mupa. l'aycc oOpaTui BHUMaHHE Ha
TO, YTO B €BKJIMIOBOM T'€OMETPHUH CyMMa YTJIOB TpeyroibHUKa paBHa 180°, a B HEEeBKINIOBOM — MEHBIIIE
180°. B teuenne Heckonmpkux JieT ['aycc 3aHMMaica Tonorpaduueckoid cheMKod ['aHHOBepa M MMeln
JOCTYI KO BCEM JaHHBIM, IIOJIy4YCHHBIM IIPU CheMKe. BriosiHe BO3MOXKHO, YTO OH BOCIOJIb30BANICS 3TUMU
JMAHHBIMU IS TIPOBEPKH CYMMBI YTJIOB TpeyroibHHKa. B 3HameHuToir pabore ot 1827 1. laycc
OTMETHJI, YTO CyMMa YTJIOB TPEyrojbHHKa, 00pa3oBaHHOTO TpeMsl TOPHBIMH BeplIMHaMH, BpokeHom,
XooaxarenoM u MuzenbOeprom, mpesbimaer 180° mpumepHo Ha 15". DToT pesynbrar cam mo cebe
HUYEr0 He JIOKa3bIBaJ, TaK KaK OMIMOKHM M3MepeHHs ObutH Topaszao Oombine 15"; moaToMy mpaBHIBHOE
3HaY€HNE CYMMBI YTJIOB BIOJHE MOTIIO OBITH paBHO 180° mmm O0b1Th Menbie 180°. ["aycce, mo-BuaumMomy,
MOHUMaJI, YTO BHIOPaHHBIA MM TPEYTrOJBHHUK CIHMIIKOM Mal Ul PelIarolieil MPOBEPKH, TaK KakK B €ro
(I'aycca) HEeBKIMIOBOW T€OMETPHH OTKIOHEHHWE CyMMBI YIJIOB TpeyroibHuKa oT 180° mpormopitmo-
HAJIBHO IJIOMmann TpeyroiapHuKa. CymecTBeHHOe oTKIoHeHHe oT 180° MoxHO ObLTO OB OOHAPYKUTH B
TPEyroJbHUKE TUTAHTCKUX pa3MepOB, KaKie BO3MOXKHBI pa3Be uTo B acTpoHoMmuu. M Bcé e ["aycc Obun
yOexIieH, 4TO HOBas TeOMEeTpHUsl MPUMEHUMA K OMHMCAHHIO (PU3UUYECKOr0 MHpa HHYYTh HE XyKe, YeM
€BKJIMJI0BA T€OMETPUSI.

JlobGaueBCcKOro TaKke WHTEepecoBajia MpodiieMa MPUMEHUMOCTH €r0 F€OMETPHU K (U3MYECKOMY
MPOCTPAHCTBY — U OH apryMEHTHUPOBAJ €€ MPUMEHUMOCTh K TEOMETPHUYCCKUM (hUTYypaM OUEHb OOJIBIIUX
pasmepoB. Takum obpasom, k 30-m romam XIX B. HEEBKIHIOBY T€OMETPHIO HE TOJBKO MPU3HAIH B
Y3KOM KpPYTI'y MaTeMaTHKOB, HO ¥ COWIM IPUMEHUMON K PU3MYECKOMY IPOCTPAHCTBY.

Bompoc 0 ToM, kakasi reoMeTpus Jy4lle BCEro COOTBETCTBYET (PU3MYECKOMY MPOCTPAHCTBY (3TOT
Bompoc OoIbllie BCero BOJTHOBAN [aycca), crmocoOCTBOBAN TMOSBICHUIO €I OJJHOTO TBOPEHUS deJIoBe-
YECKOI'o pa3yMa — HOBOM I€OMETpHH, elle 0osee CKIIOHUBIIEH MaTeMaTH4ecKUii MUp K yOeXKICHHIO, 4TO
reoMeTpus (U3NUIECKOT0 MPOCTPAHCTBA MOXKET OBbITh HeeBKiIMaoBoW. Co3lareneM HOBOH reoMeTpuH
ctan ['eopr bapuxapn Puman (1826—1866), yuennk ["aycca, 3aHsBIINIT BIIOCIEACTBHM MOCT podeccopa
Matematuku B ['€rruarene. Xors paborel JloGaueBckoro u boifan He ObUTM B JETANAX H3BECTHBHI
Pumany, o Hux ObL1 ocBemomiieH ['aycc, u PumaH, BO3MOXXHO, 3HAJl O COMHEHHUSX CBOCTO YUUTEIS
OTHOCHUTECJIBHO TOI'0, YTO I'COMETPHA PCAJIbHOTO MUpPA HCIIPEMEHHO JOJIKHA 6I)ITI> CBKJ’II/II{OBOIX.

I"aycc npeanoxun Pumany BeIOpaTh Ajisi MPOOHOH JIEKIMH, KOTOPYIO TOT JOJKEH OBLT MPOYUTATh
JUIs TIONydEeHHUsl 3BaHUSl NPUBAT-IOLEHTA, TeMy 00 OCHOBaHHMIX IeOMeTpHU. PUMaH mpoduTan CBOIO
nekuuio B 1854 1. Ha Qumocopckom dakynbTere ['éTTHHrEHCKOro yHUBepcuTeTa. Ha Jyekumun
npucyTrcTBoBal u ["aycc. B 1868 r. — yxe mociie cmeptu Pumana — ero nexius Oblia ormyOJIMKOBaHa MO/
Ha3BaHueM «O rumnoTes3ax, JeKalluX B OCHOBAHMSIX T'€OMETPHUI) ([241*%, c. 309-325). B Heit Puman
o JpoOHO aHAM3UPOBaI NMPodIeMy CTPYKTYpHI IpocTpaHcTBa. CHavama OH paccMOTPEN BOIIPOC O TOM,
YTO JIOCTOBEPHO M3BECTHO O (pU3MYECcKOM MpocTpaHcTBe. PUMaH mocTaBuil BONIPOC TaK: KaKKe JaHHBIE H
YCIIOBHSL 3apaHee 3aJIOKEHbl B CaMOM IIOHSATHM IPOCTPAHCTBA A0 TOrO, KaKk Mbl ONBITHBIM IMYyTEM
yCTaHaBJIMBAeM, KAKMMHU CBOWCTBAMH MOXKET 00J1afaTh (hU3NUYECKOe NPOCTPaHCTBO? M3 3THX NaHHBIX U
yc.HOBPIfI, MpUHAB WX 3a aKCUOMBI, Puman HaMEpeBAJICAd BBIBECTHU OCTAJILHBLIC CBOMCTBa IIpOCTpaHCTBA.
AKCHUOMBI U JIOTHYECKHE CIEACTBUS U3 HUX MOXKHO ObUIO OBl CUMTATh APUOPHBIMH M HEOOXOIUMBIMH
ucTuHamMH. Bce ocranbHble CBOMCTBa NPOCTPAHCTBA MOMJIEKATH SMIUPUYECKOMY HCCIECIOBAHUIO.
Puman mombITasnics mokazath (M B 3TOM COCTOsJIA OJHA W3 TJIABHBIX IIEJeH ero MporpaMMebl), YTO
AKCHUOMBI EBK.]'II/I,Z[a B I[eﬁCTBPITeJIBHOCTI/I HUMCIOT OMIIMPHUYCCKOC IMPOUCXOXKJICHUE, a HE ABJIAIOTCA
CaMOOYEBHIHBIMU HCTHHaMHU. PuMaH u30pai aHaNMTHYECKUH MOIX0A (ONUPAIOIIMICS Ha MaTeMaTH4ecC-
KWW aHalu3 U HEKOTOPBIE €ro BBICIIUE pa3jieibl) U3 OMACEHHUs, YTO MPU FEOMETPHUECKUX JIOKa3aTelb-
CTBax HAC MOIr'yT BBOAWTH B 3216J'IY)KJIGHI/IG YYBCTBCHHBLIC BOCIIPUATHUA W Mbl MOXXEM HNPCAIIOIO0XKHNTH
TaKue CBOMCTBA U (haKThl, KOTOPHIE SIBHO HE YYaCTBYIOT B JJOKA3aTEIbCTBE.

[Ipennoxkennplii PuMaHoM moaxonx K aHanu3y CTPYKTYpBI NMPOCTPAHCTBA OTIMYAJICS OOJBIION
OOITHOCTBIO, W JUISl HAIIMX IeJied HeT HEeOOXOAMMOCTH BXOJUTH 3/1eCh B ero aetanu. Mccmemys
anpuOpHBIE CBOIMCTBA MPOCTPAHCTBA, PUMaH BBeNl HEKOE MPeCTaBICHUE, KOTOPOE BIOCIEACTBUU CTAJIO
eme Oosiee BaKHBIM, a MMEHHO Da3IMuMe MEXIY OTCYTCTBHEM TIpaHHI («0e3rpaHMYHOCTBIO») W
OeckoHeuHOCTBhIO TpocTpaHcTBa. (Hampumep, moBepxHOCTH cdepbl HE WMeeT TpaHUWIl, HO OHa He
OeckoHeuHa.) besrpaHnyHOCTb, MOAUEPKHYN PrMaH, Ha SMIHPHUIECKOM YPOBHE BOCIIPUHUMAETCA JIeTde,
yeM OecKoHeuHast MPOTSHKEHHOCTb.

12 06 ocnosanmsx reomeTpun. CO. kKiaccmyeckux paboT mo reomerpun JI00a4eBCKOTO M PAa3BHUTHIO €€
ugeri. — M.—JI.: I'octexusnar, 1956.
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Unes Pumana o mpocTpaHCTBE, HE HMMEIOLIEM TIpaHMI,, HO HE OECKOHEYHO MPOTHKEHHOM,
MOCIIYKWJIa CTUMYJIOM K CO3JaHMIO €LI€ OJHOW 3JEMEHTAapHON HEEBKIUAOBOM I€OMETPUHU, U3BECTHOM
HBIHE TI0]l HA3BAHMEM YIBOCHHOM dumMmTHYecKol reomerpun.’”® CHauana u cam PumaH i DyHKEHHO
benprpamu (1835-1900) paccMmaTpuBand HOBYIO TEOMETPUIO Kak MPHUMEHHUMYI) K HEKOTOPBIM
MOBEPXHOCTSIM, HaIpuUMep TakUM, Kak cepa, Ha KOTOPOH POJb «IPSIMBIX» UIPAIOT AYT'W OOJBLINX
kpyros. Ho moxn BnusiHuem pabot Kanm u apyrux aBTOpoB MaTeMaTHKaM MPHUIUIOCH IPUMHPHUTHECS C
MBICIIBIO, UTO yJIBOCHHAS SJUTUNTHYECKasi TeOMeTpus, Kak u reomerpus ['aycca, JlobaueBckoro u boiian,
MOJKET ONKCHIBATH HAIlle TPEeXMEpPHOE (PU3MYECKOE MPOCTPAHCTBO, B KOTOPOM pOJIb HPSMOW HTpacT
CIieJl, OCTaBJIEHHBIN KpaeM JIMHEUKH.

B yznBOeHHOM 3IIMIITHYECKON T€OMETPUH NpsiMasi He OTPaHn4eHa, XOTs JJIMHA ee He OECKOHEYHa.
Bonee Toro, B yIBOGHHOW SIIMITHYECKONW F€OMETPHH BOOOIIE HET MapajuleibHBIX. Tak KaKk B HOBOH
TeOMETPHUH OCTACTCA B CHJIE YAaCTh aKCHOM €BKJIMIOBOM reOMETPHH, HEKOTOPBIE €€ TEOPEMBI COXPAHSIOT
TOT € BU], YTO ¥ TeopeMbl, u3BecTHble HaM u3 «Hauam» EBkinuna. Hanpumep, Teopema o Tom, 4To nBa
TpEYrojbHUKa KOHTPYIHTHBI, €CIM JBE CTOPOHBI W YIOJ, 3aKJIIOYEHHBI MEXIy HUMH, OJIHOTO
TpPEYrojbHHUKa PaBHBI JBYM CTOPOHAM M YIIIy, 3aKJIIOYEHHOMY MEXIY HHMH, JIPYroro TpEyrojbHHKa,
JIOCJIOBHO IIEPEHOCHUTCS B YABOCHHYIO SJIMITHYECKYIO [EOMETPHIO, KaK U IPyrue NPU3HAKU KOHIPYIHT-
HOCTH TPEYrojbHUKOB. HO OCHOBHAs 4acTh TEOPEM YJIBOEHHOM LIMNTHYECKON T€OMETPUU OTINYACTCS
KaK OT TEOpEM EBKJIMJOBON IEOMETPHH, TaK M OT TeopeM reomerpuu [ aycca—JlobaueBckoro—boiian.
Tak, onHa U3 TeopeM 3TOH HEOOBIYHON reOMETPHH YTBEPXKIAET, YTO BCE MPSIMbIE UMEIOT OAMHAKOBYIO
UIMHY W KaX7Able JBE M3 HUX IEPECEKaloTCsl B ABYX TOukax. [lpyras Teopema TIjacuT, 4TO BCe
MEPIEeHANKYISAPBl K JaHHOW NpsAMOM mepeceKkaroTcss B JByX Toukax. CymMMma yrjoB TpeyrojbHHKa B
YABOSHHOU AITUITHYECKOW reoMeTpuu Beerna 6ompie 180°, HO oHa, yObIBast, ctpemutcs k 180°, korma
IUIOIIA/b TPEYroJbHHUKA MPHUOIMKAETCs K HyI0. /IBa MOZOOHBIX TpEyronbHUKA 00S3aTEIbHO KOHIPY-
SHTHBL. YTO e KacaeTcsi IPUMEHUMOCTH YABOCHHOM SIUTHIITHYECKON TEOMETPUH K PU3HUECKOMY MUPY,
TO BCC QApPryMEeHTbBl OTHOCHUTCIBHO MNPHUMCHUMOCTH pPaAHEEC CO3I[aHHOI\/'I HCCBKJIHI[OBOP'I reoMeTpuu,
BIIOCJICICTBHH IOJIyYUBILEH Ha3BaHHE IMIEPOONNYECKON F€OMETPUH, PaBHBIM 00pa3oM OTHOCSTCS U K
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HCH.

Ha mepBbIil B3rJIsii MBICIBE O TOM, YTO JIt00ask M3 OTUX CTPaHHBIX TeoMeTpHid Morja Obl
COTIEpHUYATh C €BKIUJIOBOW TeOMeTpHeld M Nake OBITH Oojiee IEHHOW B NMPHIIOKEHHUSX K PealbHOU
Bcenennoit, kaxercs Henenoil. Ho I'aycc ummen cMenocTb paccMOTpeTb M TaKyl BO3MOXKHOCTb.
HezaBucumo 0T TOTO, HCTIONH30BAN JIM OH PE3YIbTaThl U3MEPEHUM, IPUBEICHHBIC B ero padote 1827 r.,
JUTSL TIPOBEPKH MPUMEHMMOCTH HEEBKIIMIOBON T€OMETPHHU K PeabHOMY MUpY, l'aycc ObLI EpBBIM, KTO
HE TOJIBKO C YBEPEHHOCTBHIO 3asBWJI, YTO HEEBKIMIOBAa I'€OMETPHS INpPHUMEHHMMa K (Qu3nuecKkoMy
MPOCTPAHCTBY, HO M OCO3HAJ, YTO MBI OoJiee HE MOXeM ObITh YBEpEHBI B HMCTUHHOCTU E€BKJIHOBOM
reoMeTpuu. TpyaHO yTBEep)KIaTh, HaXoAWJIcs I ['aycc moa HEeMmoCpeACTBEHHBIM BIUsHHEM uael IOma.
Bo Bcsakom ciydae, mpennpuHsaTyto KaHTOoM mnomnbITKy onpoBeprHyTs lOma ['aycc He cumran
JIOCTaToO4HO cepbe3Hoi. He cnemyer 3a0bIBaTh, 0HAKO, YTO ['aycc Uil BO BpeMeHa, KOT/ia HCTHHHOCTD
MaTeMaTU4YeCKUX 3aKOHOB Oblila ITOCTaBJI€HA TOJ] COMHEHHE, 1 OH HE MOT HE OIIYIIaTh BIUSHUS TOU
IYXOBHOH aTMocdepsl, B KOTOPOH OH KHJI, KaK BCE Mbl HE MOXKEM He JIBIIIAaTh BO3AYXOM, KOTOPBI Hac
OKpy>kaeT. HoBble B3rIsiiibl, MycTh HE3aMETHO IJISl HErO caMoro, IpoHUKaiu B co3Hanue ['aycca. Eciu
061 Cakkepy pOJIUIICS Ha CTO JIET TI03Ke, BO3MOKHO, U OH IIPHIIEN OBl K TEM K€ BBIBOJIAaM, 4TO U [aycc.

Hackonbko MOXXHO CynuTh, cCHadaia l'aycc crieman 3akiioueHHe, 4TO BO BCEH MaTeMaTHKe HEeT
HU4ero uCTUHHOTO. B nuckme k beccemto ot 21 Hos6ps 1811 1. oH yTBepikIal:

He cnenyer 3a0piBaTh O TOM, YTO 3TH (QYHKIMH [KOMIUIEKCHOTO HEPEMEHHOTO]|, MOJOOHO BCEM
MaTeMaTHYECKUM KOHCTPYKIIHSIM, SBIISIOTCS BCETO JIMIIb HAIIUMH TBOPEHUSMH M YTO B TOT MOMEHT, KOT/1a
YTpaunuBaeT CMBICH OIpeIeNieHHe, ¢ KOTOPOTo MBI HA4aldl pa3paboTKy MX TEOPHH, CIEeAyeT CIPAIIuBaTh

128 dirmom: Ee uaime Ha3bIBAIOT chepuyeckor — TPEXMEPHYIO chepHIecKyio (I YABOCHHYIO SJLIHITHIEC
KYI0) TEOMETPHIO MOKHO TPAaKTOBAaTh KaK TEOMETPHIO (TpexmMepHON) chepruecKol TTOBEPXHOCTH IIapa YeThIPex-
MEPHOTO €BKJIH0BA IPOCTPAHCTBA.

27 Briocrencraun ®ermike KiteifH paccMoTpen elie 0HY MPOCTYI0 HEEBKIHIOBY T€OMETPHIO, POICTBEH-
HYIO y)IBOCHHOﬁ SIUTMITHYCCKON T€OMETPHH, HO OTIIMYAIOOIYIOCSA OT HEC TEM, UTO 34€CH YXKE JII00BIE JBC NIPAMBIC
nepecekaroTcss B OfHOM Touke. KielWH Ha3Bajn Takyi0 T'€OMETPHIO MPOCTO IUIMNTHYECKOH. [PrumaH, KoTOphIi
paccMaTpuBall CTPOEHHE TEOMETPHUH JIHUINb B «MajoOM», B OKPECTHOCTH OIHON TOYKH MPOCTPAHCTBA, HE CTaBHII
BOIIPOCa O III00AIBHON CTPYKTYpe BBEAECHHBIX UM NPOCTPAHCTB; HMEHHO 3TO M IO3BOJISIET — KAaK BECbMa 4acTo
JeTaI0T — CYMTATH €0 CO3/ATENEM U AIUTUNTHIECKOI reomeTpun. — Ped.]
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06651, HC «4TO TAaKOC OTHU (byHKIlI/II/I», a KaKo€ JomymnieHue y,uo6Hee NPpUHATD, 4TOOBI BBCJICHHOC HaMH
IIOHATHUC (byHKI_II/II/I COXpaHUJIO CMBICJI.

Ho otkazaTtbcs OT COKpOBUIL OBIIIO HE TaK-TO JIETKO. 'aycc, mo-BUOUMMOMY, IIOABEPT NIEPECMOTPY
npo0jeMy HCTHHBI B MATEMAaTHKE U CUEJI, YTO OH HAllleJI TBEPAYIO I0UBY, HA KOTOPOI MO’KHO BO3BOJHUTH
¢ynnament. B muceme I"aycca k ['enpuxy Bunbsrensmy Onboepcy (1758—1840), nanucanaomy B 1817
T., TOBOPUTCS:

51 Bc€ Gozee yOexqaroch B TOM, 9TO [(pu3HUecKkas| HEOOX0IUMOCTh HaIlleH [€BKINAOBOM | TeOMETpHN
HE MOXeET ObITh JJOKa3aHa, 110 KpalHel Mepe YeI0BeUeCKUM Pa3yMOM H JUIS 4elIOBEUYECKOTro pazyma. MoxeT
OBITh, HA TOM CBETE MBI CMOXEM MOCTHYL CTPYKTYPY HPOCTPAHCTBA, MOKA HEMOCTHXHUMYIO. A IO TeX MOp
TCOMETPHIO HAJUICXKHUT MOMEIIATh B OJIUH KJIacC HE ¢ apu(pMeTHKOM, HOCSIIEH YUCTO alPUOPHBIN XapakTep,
a ¢ MEXaHHKOM, MCTHHBI KOTOPOH TPeGYIOT SKCIIepUMEHTAIBHOI TIPOBEPKH. 2

l'aycc B omnmmume ot KaHTa He cumMTanm 3aKOHBI MEXaHWKM HCTHHaMu. Kak u OOJBIIMHCTBO
yueHbIX, ['aycc pasmensn B3rsaas! [anunes, yTBep:KIOaBIIero, 4TO 3TH 3aKOHBI OCHOBAHBI Ha OmbITe. B
nucbMe ["aycca beccemto ot 9 anpens 1830 r. conepkutes ciaeayrolee Npu3HaHue:

ITo MoeMy riy0OKOMY YOCKICHUIO TEOPHUS MPOCTPAHCTBA 3aHUMACT B HAIIIEM 3HAHWUU COBECPIICHHO
HHOE MECTO, HEKEJIM YUCTas MaTeMaTHKa [OTepHpyomas ¢ uuciamu]|. Bo BceM HallleM 3HAHWUA HET HUYETO
TaKOTO, YTO CKOJIEKO-HHOYIbh yOSHHUTEIFHO MOKa3BIBATO OBl a0CONIOTHYIO HEOOXOOMMOCTH (M ClIe0Ba-
TENbHO, aOCOJIOTHYIO MCTHHHOCTB), CTOJb XapaKTepHYIO Ul YHUCTOW MaTeMarwku. Ham ocraeTcs nuiib
CMHPEHHO J00aBUTh, YTO €CIIM YHUCIIO — 3TO MPOAYKT HAIIETO pa3yma, TO MPOCTPAHCTBO — 3TO PEAbHOCTS,
Jexalias BHEe HalIero pa3yma, KOTOPOM MbI HE MOXEM TPE/UCHIBATH CBOH 3akonbL

I'aycc cumran HOcUTENEM UCTHHBI apu(METHKY U, CIEeI0BAaTEIbHO, OCHOBAaHHbBIE HA apU(METHKE
anreOpy M MaTeMaThdeckuil aHanu3 (qudQepeHInalbHOe U WHTETPAIbHOEC HCYHCICHUE U BBICIIHE
pas3zensl aHaIu3a), TaK Kak apu(MEeTHIeCKHe UCTHHBI JIETKO TOCTUTAIOTCS HAIIIAM pa:syMOM.131

MsgIce 0 TOM, YTO €BKJIHIOBA T€OMETPUS — 3TO T€OMETPUS PEabHOTO IMPOCTPAHCTBA, T.C.
aBCOIIOTHAS MCTHHA O MPOCTPAHCTBE, HACTONBKO TTyGOKO BOILIA B CO3HAHME JONCH, - 4TO IIOOBIE
UJIeH TIPOTHBOIIOJIOKHOTO TOJIKA, B YaCTHOCTH HJieu ['aycca, Ha MPOTSHKEHUH MHOTHX JIET OTBEPIajiiCh.
Maremaruk ['eopr Kantop roBopmit o 3akoHe coxpaHeHHs HeBexkecTBa. He Tak-To JIeTKO ONpOBEPTHYTH
JI000€ HEBEPHOE 3aKJIIOUCHHE, KOJIb CKOPO K HEMY MPHIUIA U OHO TMOJYYHJIO JIOCTATOUHO HIMPOKOE
pacrnpocTpaHeHHe, MPUYEM YeM MEHEE OHO IOHSTHO, TeM 0oJjiee YHOpPHO ero mpujiaepxkuBaroTcs. Ha
MPOTSHKEHUH TOYTH TPHUALATH JIeT 1mocie Bbixona B cBeT pabdor H.M. JloGaueBckoro m f. boiian
MaTeMaTHKH, 332 PEIKHUMH WCKIIOUYEHUSMHU, WTHOPHUPOBAIM HEEBKIHMOBHI T€OMETPHUH: WX CUUTAIN
CBOEro poja Kyp5630M133.134 HekoTopble MaTeMaTWKU HE OTPHIAIM, YTO HECBKJIMJIOBBI T'€OMETPUHU
JIOTUYECKH HEMPOTUBOPEYMBEI; JPYTHE K€ OBLTH YOEXKIEHBI, YTO HOBBIE T€OMETPHUH HE MOTYT HE

128 B.9.: Hy npasmisno! U ecu 661 ['ayce Opu1 3HaKOM ¢ BemaHckoi Teoprei, ToO CBOM CI0Ba OH MOT OBI
nepeopMyIHPOBaTh Tak: «Kaknue MO3roBEIC TPOTPAMMEI (AITOPUTMBI) JOJDKHEI OBITH IPUHSATHI (CO3TaHbI), YTOOBI
CTaJI0 BO3MOXKHBIM M3y4aTh TaKHue (GyHKIHUU?».

129 B.3.: It0 notomy, uto I'aycc He pasmHYa MPOCTPAHCTBO TOMOKOAEPA M (DH3MYECKOE MPOCTPAHCTBO.
Ecmu ux pasnnyats, TO cpa3y MOHATHO, YTO IEPBOE «HOCUT YUCTO AMPHOPHBIM XapaKTepy», a BTOpPOe «TPeOyIoT
SKCIEPUMEHTAIILHOU MPOBEPKI.

130°B.3.: Gusnueckoe IPOCTPAHCTBO — HO HE MPOCTPAHCTBO TOMOKOEPA.

131 B,3.: Onnako Ha caMoM Jene apuMeTHKa U IIPOCTPAHCTBO TOMOKOIEPA OUCHB TECHO CBS3AHbI, TAK KaK
MPOCTPAHCTBO TOMOKOepa (BHYTPEHHEE IMPOCTPAHCTBO YEI0BEKa) CO3AAETCsI CBOOOTHBIM KOMOMHHUPOBAHUEM TPEX
HesaBucuMbix BEJIMYMH, T.e. TeX caMbIX MHOXXECTB, KiIacCH()MKaIMEH COOTHOLIEHWH MEXIy KOTOPBIMH
MOPOXKAAIOTCS YUCIIA.

132 B.3.: Ouu He MOHMMANH PA3HUIYY MEXIY (U3HUECKHM POCTPAHCTBOM M IPOCTPAHCTBOM TOMOKOIAEPA;
HNEPEHOCUIIN CBOMCTBA BTOPOTO Ha MEPBOE.

33 drmom: Xopomo u3BecTHO, Kak crpanan JIobaueBCKHil OT HENPU3HAHUS €ro paGoT B O(HIMATHHBIX
Kpyrax, B 4aCTHOCTH B POCCHICKOM akajgeMuH HayK; He TMOMydYds HuKakoro mpusHanus u Appendix f. Boiian.
XapakTepHo Takxke, 4To eme B 1869-1870 rr. BugHBIN (paHIy3cknii MareMaTHk, akagemuk JKosed beprpan
(1822-1900) mewatan B «Jlokmamax» IlapmKkcKoil akajgeMHH HAyK CBOM «OMPOBEPIKCHHUS» HEEBKIUIOBON
TEOMETPHUH, K KOTOPBIM OH OTHOCHJICS C TIOJTHOM CEPhe3HOCTHIO.

134 B.3.: MeHee m3BecTHO, KaK ctpanan Bamauc Orie ot Toro, 4ro BemaHckyro TeOpHio HE TO 4YTO HE
npu3HaBamu Oosiee 30 JIeT, @ MPOCTO BOOOIE OTKA3BIBAIMCH JaXKEe €€ PACCMOTPETh M XOTS OBl PACKPHUTUKOBATh.
Bbutn 1ake MONBITKY 3aBECTH HA HETO YTOJIOBHOE JIEJI0 B OTBET Ha TpeboBaHue 310 caenars (JlobaueBckoro xots
OBl B TFOPHMY HE IIBITAJINCH TIOCAIUTE...).
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cofepiKaTh IMPOTHBOPEUHil M OTOMY GecroNne3HbL > [10uTH Bce MATEMATHKM CUMTAIH, YTO ¢IMHCTBEH-
HO BEpHOW reoMeTpueil Yru3n4ecKkoro MpocTpaHcTBa JOKHA OBITh €BKIUI0BA TEOMETPHS.

OpHako MaTeMaTukKy 320U 0 60Tre — M BCEMOTYIIMI TeOMETp HE CTal OTKPhIBATh UM, KAaKOH U3
HECKOJIBKMX KOHKYPUPYIOLINX F€OMETPUl OH pyKOBOACTBOBAJICS IPU COTBOPEHUHU MHUpa. MaTemMaTukam
HE OCTaBaJOCh HUYErO JIPYroro, Kak IOIBITaThCS YCTAaHOBUTH MCTUHHYIO I€OMETPHIO MHpa CBOMMH
curamu. Ho BoT mocne cmeptu ['aycca B 1858 r., korma ero pemyranus Oblila HEOOBIYATHO BBICOKOM,
CTaHOBSTCS W3BECTHBIMH MaTepualibl, OOHApYXXEHHBIE cpeau OyMmar «KOpoJjisi MaTeMaTHKOBY», a
omyOnukoBaHHass B 1868 r. nexkuusi Pumana (1854) yOexxmaer MHOTMX MaTeMaTHKOB B TOM, YTO U
HEEeBKJINZOBA TEOMETPUSI MOXET ObITh reoMeTpuel (U3MUECKOro IPOCTPAHCTBA M YTO JIIOOBIE
aIPHOPHBIE YTBEP)KICHHUS O TOM, KakKas M3 T€OMETPHUM SABISIETC UCTUHHOM, JIMIIEHBI BCIKUX OCHOBA-
HUA. YK€ OTHO TO, YTO MOSBUIIMCH HECKOJIBKO MPOTUBOpEYAIUX APYT APYTY F€OMETpHiA, caMo 1o cebe
6bu10 ynapom. Eme Gonee cuiabHBIN MIOK BbI3Bala IONHAS HEBO3MOXHOCTh YKa3aTh, Kakas U3 I€OMET-
puit uctuuma,™ U make yCTAHOBHTH, HCTHHHA JIM XOTh KaKas-HUOYIb OHA U3 HUX. CTATO SCHO, YTO
MaTeMaTHKH C(POpMyIHPOBAIH Ka3aBIIMECS UM TPABHIBHBIMH aKCHOMBI T€OMETPHUH, PYKOBOJACTBYSCH
CBOMM BEChbMa OTPAHHYCHHBIM OIBITOM,” M OIMOOYHO COUNM STH AKCHOMBI CAMOOUYCBHIHBIMH
UCTHHAMH. MaTeMaTHKN OKa3aliCh B MOJOXKEHUH, O KOTOPOM MOXKHO cKa3aTh cioBaMu Mapka TeeHa:
«YenoBek — >KUBOTHOE PENUTnO3HOE. TONbKO 00peTs cpa3y HECKOJbKO PEIMIHil, OH NMPHOOIIMICS K
VUCTUHHOM pEIUTum».

IlocTeneHHO MaTeMAaTHKH MPUHSUIM HEEBKIMIOBY T'€OMETPHIO M BBITEKABIIHME M3 €€ CYIIECTBO-
BaHUSA BBIBOJBI O TPaHUIAX UCTHHHOCTH F€OMETPUH; OJHAKO 3TO MPOU3OILIO OTHIOIb HE MOTOMY, YTO
KOMY-TO yJaJIOCh KAKUM-TO 00pa3oM MOAKPENHUTh apryMEHTHI B MOJIb3y TPUMEHHMOCTH HEECBKINIOBON
reoMeTpuu K (hu3ndeckoMmy mpocTpaHcTBy. CKopee BCero, HEEBKIMA0BA TeOMETpHs ObLIa MPUHSATA IO
TOH MPOCTOM MPUYMHE, O KOTOpod Ha 3ape XX B. TOBOPWJI CO3JATeNb KBAHTOBOM MEXaHUKH Makc
[Tnank: «HoBast HayyHas WCTHHA MOOEXKJaeT HE MOTOMY, YTO €€ MPOTHBHHUKU YyOEKIaroTcs B ee
MIPaBUJIBHOCTU U MPO3PEBAIOT, a JIUIIb 0 TOM MPUYMHE, YTO MPOTUBHUKH MOCTENEHHO BBIMHUPAIOT, a
HOBOE [TOKOJICHUE YCBAUBACT 3TY UCTHUHY OYKBaJILHO C MOJIOKOM MaTepH».

B Bompoce 00 MCTMHHOCTM BCEe MaTeMaTHKH B IIEJIOM HEKOTOpble MaTeMaTHKH BCTaJld Ha
cropony ['aycca. OHU cuMTanmM, YTO UCTUHA KPOETCS B YMCIIAX, COCTABISIONINX OCHOBY apu()METHKH,
anreOpsl, TuddepeHInanbHOro U HHTETPAIbHOTO MCUUCICHHS, a TAKXKE BBICIIUX Pa3[esioB MaTeMaTH-
yeckoro aHanmm3a. Kapmy ['ycraBy Sxo6m (1804—1850) mpunamiexuT BbIcKasbiBaHme: «bor Bcerma
applq)MeTmyeT»lss. B otnuunme ot [Tnarona SIkoOu He cuntai, 94To 60T BEYHO T€OMETPHU3YET.

To, 4ro MaTeMaTHKaM YAAlIOChb OTBECTH CMEPTEIbHYIO ONACHOCTh, NMPHHAB 3a a0COJIIOTHYIO
UCTHHY pa3zesibl MaTEMaTUKH, OCHOBAaHHBIE Ha MOHATHH YUCIA, TO-BUIUMOMY, UMENO B cepeanne XIX
B. HECPaBHEHHO 0oJiee aJIeKO UIyIINe OCIeACTBYS U OblI0 0oJiee )KN3HEHHO BayKHBIM IS HAyKH, YeM
CYIIIECTBOBAaHNE HECKOJbKMX reoMeTpuid. K coxaneHuro, MaTeMaTuke NMPEACTOSIIO MEPEXUTh HOBBIE
notpscenus. U yToObl pa3oOpaTbes B MX HCTOKAX, HAM IPUAETCS] BEPHYTHCS HEMHOTO Ha3al.

35 drmom: Tunuunas as 2-i monosuHsr XX B. «apudmerusanusi MaTeMaTHKI», TIONbITKA TOCTPOUTH BCE
MaTeMaTHYECKUE AUCIIUILINHBI Ha, KAa3al10Ch Obl, He3b10JeMOM (pyHIaMeHTe apru(METHKH, OOBIYHO CBA3BIBACTCS C
rmaBoi OepiauHCKOI MatemaTmueckoi mikonsl Kapmom Beitepmrpaccom (1815-1897) u apyrumu G6epauHCKUMH
MatemaTukamu [Jleomombaom Kponekepom (1823—1891), T'eoprom Ppobennycom (1849-1917), Dpucrom
Kymmepom (1810—1893) u ap.].

1% B9.: 3nmech HaJ0 TOJIbKO YTOYHWUTH, UYTO O3HAYAET CJIOBO «HUCTUHHAY». YeI0oBEYECKHH TOMOKOIEp
pabotaer mo (Tpexmepnoit) EBkmumoBoi reomerpun, 1 B DTOM cMmbIcie OHa a0CONIOTHO «HCTHHHAY». UTO Ke
KacaeTcsl «(U3NIECKOro IMPOCTPAHCTBAY, TO Y MEHS €CTh BECbMa CHIIBHBIC ITOI03PEHUS, YTO 3TO MOHATHE BOOOIIE
HEJIOCTATOYHO YETKO OIPEeNICHO, YTOObI 0 HEM MOKHO OBIIO paccyskaaTh. S moao3peBaro (HO He YTBEPIKAAI0 3TO
KaTerOPUYHO), 4TO «()H3HMYECKOrO MPOCTPAHCTBa» BOOOIIE B MNPUPOAE HET, U OHO HE HMMEET HHCKOJIBKO
pa3MepHOCTel — HU TpH, HU YeThIpe, HU 12. J[o0oe 9rciao N pasMepHOCTeH (PH3HIECKOro MPOCTPAHCTBA OBLIO OBI
BOIIMIONIE ONPEAETICHHOW KOCMOJOTHYECKOH KOHCTaHTOW (KakWx BooOIIe-To HE ObIBaeT B mpupoae). MHe
MPENICTaBISIETCS, YTO, CKOpee BCEro, 00BEKTUBHBIC N30MOP(HU3MBI (PU3HMUECKOTO MUpA (T.H. «3aKOHBI TIPUPOJIBI)
MOXXHO OTOOpakaTh B CyOBEKTE Ha JII000€ N-MEPHOE MPOCTPAHCTBO TOTIOKOJIEPA; BO3MOXKHO TpH N < 3 (He 3ps ke
EctectBenHbIl OTOOP BBHIOpa MMEHHO 3 PasMEPHOCTH JUIsl HAIIETO TOIMOKOJEpa; MPH MEHbBIIEM N, BHIUMO,
oTtobpakeHns Hed(h(hEKTUBHEI).

BT B.A.: A TouHee, He OIBITOM, 4 TAPAMETPAMH CBOETO TOMOKOAepa. (XOTs, KOHEUHO, TH MapaMeTpl HM
MPOSIBISIMCH KaK «OIIBITY).

138 B.3.: 311ech SIrioM ere pa3s yKasbiBaeT Ha CBOE TPEbIAYIIEE IPUMEUAHHE.
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Puc. 4.5. Bextop Puc. 4.6. 'eomeTpuieckoe npeacraBieHne
KOMIUTEKCHBIX YHCelT

IlonsiTHe BEeKTOpa MaTEMAaTHUKU IIUPOKO MCIIONB30BAIM HaduHasg ¢ XVI .1 Bekrop, 00bI14HO
M300pakaeMblil B BHJIC HAIIPABJICHHOIO OTpe3Ka, 00JIaiaeT HapaBieHHEeM U BenuuuHo (puc. 4.5). On
WCTIONB3YETCSA ISl ONMCAHWS TaKUX (PU3MUECKUX BENWYHMH, KaK CHIIA, CKOPOCTb M JIPYTHE, KOTOpBIC
XapaKTepU3yrTCAd BEJIMYMHOMW M HalpaBlIeHUEM. BeKTOopbl, Jexanue B OJHOM IJIOCKOCTH, MOXKHO
KOMOWHHPOBATh T€OMETPUIECKH, TPOU3BO/S HAJl HUMH OOBIYHBIC ONEPAIMH CJIOXKCHUS U BBIYUTAHUS U
MoJIy4asi HeKUi pe3ynbTupyromuil Bektop. B Tom xe XVI B. B MaTeMaTHKE MOSBUIUCH KOMIUIEKCHBIE
ypca, T.e. yncna Buaa a + bi, rae i = V-1, a @ u b — BewecTBennble uncna. Jlaxke MaTeMATHKH CUATAIIN
KOMIUIEKCHBIE 4Mcia BechMa 3arajiouHbMu. [loaTomy, korma okono 1800 r. HECKOIBKO MaTEeMAaTHKOB
[Kacmap Beccens (1745-1818), XKau Pobep Apran (1786—1822) u I'aycc] mOHSUTH, 9TO KOMILICKCHBIM
YHUCIIaM MOYKHO COTIOCTaBUTH HAIlpaBIIEHHBIE OTPE3KH Ha TUIOCKOCTH (puc. 4.6), HX OTKPBITHE CTaJO
MOJJIMHHON ceHcaleil. OTH MaTeMaTHKH cpa3y >K€ OCO3HAIM, YTO KOMIUIEKCHBIE YHCIIa MOYHO
WCIIOJIb30BaTh HE TOJIBKO JUISI IPEICTABICHNS BEKTOPOB Ha MJIOCKOCTH, HO U JJISl BBITIOJIHEHUS Ollepauit
CIIOKCHHS, BBIYUTAHWS, YMHOXEHHS W JEJICeHUS BEKTOpPOB. VHade ToBOps, KOMIUIEKCHBIC YHCIIA
MO3BOJIAIOT MIPEJICTABUTH BEKTOPHYIO alre0py, MoJOOHO TOMY, Kak IeJibie U APOOHBIE YKcia MO3BOJISIOT
MIPEJICTaBUTh, HAIIPUMEp, KOMMepUecKyto caenky. CienoBaTelbHO, BMECTO TOTO, YTOOBI MPOMU3BOAMUTD
orepanyy HaJl BEKTOPaMU T€OMETPUYECKH, HX MOXKHO OCYIIECTBIISITH anreOpandecku. Tak, CIoXKeHHe
nByx BekTopoB OA u OB (puc. 4.7) mo mnpaBwly mnapajienorpaMma NPUBOAMT K CyMME, HIIH
pesyabTupytomeMmy Bektopy OC. Ty ke omnepaldi0 MOXKHO BBINIOJHHMTH alreOpanuecKu, MpPeJCTaBUB
BekTOp OA KOMIUIEKCHBIM ymcioMm 3+2i, a Bekrop OB — koMiuieKCHbIM dnciiom 2+4i. Cymma 3THX
KOMIUTEKCHBIX YKCelT (KOMIUIEKCHOE YHCIIO 5+61) COOTBETCTBYET pe3yabTupyomniemy Bektopy OC.

K 30-m romam XIX B. uaess HCIOJIb30BAHUI ”

KOMIUIEKCHBIX 4YMCEJI JUId NPEICTaBICHUS BEKTOPOB 1y 5 4+ 6]

Ha TUTOCKOCTH W BBITIOJHEHHUs ONepanuii Hal HUMHU
MOJTyYMJia JOCTATOYHO IMHPOKOE PACIpOCTpaHEHHE.
Ho ecnu Ha Teno NeWCTBYIOT HECKOJIBKO CHJI, TO 3TH
CWJIBI W TIPEACTABISIONINE MX BEKTOPHI He 00s13a-
TEIbHO JIOJDKHBI JIeKaTh B OJHOM W TOH IKe
IUIOCKOCTH — M Jla)ke OOBIYHO HE JIeKaT B HEW.
VYcnoBumess i ynoOcTBa  Ha3biBaTh  OOBIYHBIC
BEIIECTBEHHBIE YMCIa OJHOMEPHBIMU, a KOMIUIEKC-
Hble — JBYMepHbIMH. Torma mms mpeacTaBIeHUsS
MPOCTPAHCTBEHHBIX BEKTOPOB W BBIMIOJHEHHS OTIe-
pauMii Hajg HUMH ObUIO OBl €CTECTBEHHO BBECTH
«TpexMepHble» uncia. Kak 1 B ciryyae KOMIUIEKCHBIX
YHCell, JIOMyCTHMbIE OMepalii HajJ TPEXMEPHBIMU
YHCIaMHd JOJDKHBI ObUIM OBl BKJIIOYATh CJIOXKCHUE,
BBIUNTaHWE, YMHOXKEHHE U JeieHue. [ Toro,

2 + 4i

3 + 2i

(0] X

Puc. 4.7. CnoxxeHne KOMIUIEKCHBIX YUCEII IO
MpaBUITy TapaJIeorpaMma

1 . . .

% frnom: U naxe panee: BEKTOPHbIH XapaKkTep NepeMeNieHHii, CKopocTeii, CHul GbLT [0 CYIIECTBY 3HAKOM
elle aHTHYHBIM YYEHBIM; CaMoO 3TO IPEJCTaBIICHHE, KAK M «IIPaBWJIO NapajuleIorpaMMay CIIOKEHHS! BEKTOPOB,
CJIOKHJIIOCH €IIe B MIKOJIE APHCTOTEIS; MIMPOKO HCIIOIb30BaJl 3TO NMPEACTaBICHHE U ApXUMe.
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9TOOBI HaJ 3TUMHU YUCIAMU MOXKHO OBUIO OECTpemnsITCTBEHHO W 3(PPEKTUBHO MPOU3BOIUTH alreOpan-
YeCcKHe OIepallii, OHHM JOJDKHBI 00J1afaTh OOBIYHBIMH CBOWCTBAMH BEIICCTBEHHBIX W KOMIUICKCHBIX
gucen. Tak MaTeMaTHKHU TIPHUHSIIUCH 32 TIOMCKH «TPEXMEPHBIX KOMIUTCKCHBIX YHCEI.

Han pemenwem »sToli mpoOiieMbl Ownmch MHOTHE. [lone3HBI TPOCTPaHCTBEHHBIN aHAIOT
KOMIUIEKCHBIX d9mcen mnpemnoxun B 1843 r. Yumesm Poyan TD'ammmeron. IlsTHamumate 5eT OH
HENPeCTaHHO Pa3MBIIIIUT Ha 3TOM MpoOiieMoil. YMHOKEHHE BCEX M3BECTHBIX K TOMY BpPEMEHH YHCel
00J1ajaJI0  CBOMCTBOM KOMMYTAaTHBHOCTH, T.€. Bcerga Obuto ab = ba, — m I'aMuibToH BHOJHE
€CTECTBEHHO Honaraﬂ,140 YTO TPEXMEPHBIC, WIH TPEXKOMIIOHCHTHBIC, YUCIIA TaKXKe JOJDKHBI 00Ja1aTh
THM CBOWCTBOM, PaBHO KaK W JPYTMMH CBOWCTBaMH BEIIECTBEHHBIX M KOMIUIEKCHBIX YHCEIN.
lammmeTOHY ymanmoce MOOWTHCS yclieXa JIMING [IEHOW JBYX KOMIIPOMFEICCOB: BO-TIEPBBIX, €0 HOBBIC
yuciia 0o0JIajjaii 4YEeTHIPbMs KOMITIOHCHTAMH, a HE TPeMs, KaK €My IepBOHAYalbHO XOTEJIOCh, U, BO-
BTOPBIX, EMY HPHUIILIOCH TIOXKEPTBOBATh CBOMICTBOM KOMMYTAaTHBHOCTH YMHOXXEHHS (COXpaHUB, OJTHAKO,
ACCOIMATUBHOCTE: IS IFOOBIX TpeX KBAaTEPHHOHOB P,  u I Bcerma (Pg)r = p(qr). O6a HeOOBIYHBIX
CBOMCTBa BBEICHHBIX | aMUJIIBTOHOM YHCEN TIPOU3BEIM MOJIUHHBINA NEPEeBOPOT B anredpe. ['aMmiibToH
Ha3BaJl HaliJICHHBIC MM HOBBIC YMCJIa KBATCPHUOHAMM.

Eciu KOMITIEKCHOE YHCII0 TPEICTaBUMO B BHIE @ + Di, rae i = \/—1, TO KBaT€PHHUOH — 3TO YHCJIO,
MPEJICTABUMOE B BUJIC

a+bi+cj+dk,
rze i, j u k 061azaroT TakuM e CBOMCTBOM, Kak 1 \—1, T.e.

iZ=j? =Kk =-1.
JlBa KBaTepHHUOHA PaBHBI B TOM U TOJIBKO TOM CIIy4ae, €CJIM TOMapHO paBHbI KO3 GunueHTs a, b, ¢ u d
B MpPEACTABICHUAX OJTHX 4YHCEl. [IpH CIOKEHHWH ABYX KBAaTEPHHOHOB CYMMBI COOTBETCTBYIOIINX
KO3 GUITMEHTOB 00pa3yloT HOBbIe Kod(dunmeHTsl. Takum 00pa3oM, CyMMa JABYX KBaTEpHHOHOB cama
TAKKE SIBISIETCS KBaTEpPHUOHOM. UTOOBI ONpENENUTh YMHOKEHHE KBAaTCPHUOHOB, [ aMUIBTOHY
NPUIUIOCH 3a/1aTh mpousBeeHus | U |, i U K, ] u k. ['aMUJIbTOH MCXOQUI U3 TOTO, YTO MPOU3BEICHUEC
KBaTEPHHOHOB [IOJDKHO OBITh KBATEPHHOHOM M YTO KBAaTEPHHOHBI JOJDKHBI COXPAHITh KaK MOXHO
OoJIbIlIe CBOMCTB BEIECTBEHHBIX M KOMILUICKCHBIX uKcel. J[OCTHYB jKenaeMoro eMy yIalloch, TPHHSB
TPABHIIA YMHOKCHUS

jk =1, kj =i, ki=j, ik =, ij = k, ji =—k.

DTH TpaBuiia 03HAYAIOT, YTO YMHOXKCHHE KBAaTCPHHOHOB He KOMMYTATHBHO, T.e. €CIM P U ( —
KBaTEPHUOHBI, TO PQ HE paBHO (P. BBIMOJIHMMO W [elieHWE OMHOrO KBaTepHHOHA Ha japyroi. Ho
MOCKOJIbKY YMHOXXEHHE KBATEPHUOHOB HE KOMMYTATHBHO, TO Pa3JeiuTh KBATEPHHOH p, HA KBATEPHHOH

140 B.3.: Boo6Ie-To TaK «I10JIaraTh» — 3T0 OTHIOAb HE «ECTECTBEHHOY. Jlaxxe eciiv He TOHUMATh /10 KOHIIA
MPHUPOABI «KOMIUIEKCHBIX YHCED (UTO 3TO Ha CaMOM JieJie IDIaHAPHBIC YMCIIA W OTPAXKAIOT POTAIHIO), & CMOTPETh
Ha HHUX TakK, KaKk CMOTpel ['aMUIIBTOH (YTO 3TO MPOCTO Maphl YHCEI), TaXKe TOTAa BeIb HEBO3MOXHO OXKHIATh, YTO
TPOMKH, YETBEPKH U T.II. YHCEN OyAyT 00NagaTh TaKHMMH XK€ CBOMCTBaMH, Kak Mapbl. Beas uem OoJbIe YjIeHOB B
TaKOW «YIPSDKKE», TEM 00Jiee «CBA3aHHOW) OHA OKAa3bIBACTCS, TEM MECHBIIE OHA UMEET «CBOOOIBI.

1“1 B, PazbepeMcst BcE-Taku B CYNTHOCTH TOTO, YTO 3AECh IPOHMCXOAWT. MBI BHANM, 9TO | aMUIBTOH
BBOJIUT KaKHe-TO «IIPaBHIIA» ONEPUPOBAHHS C KAKHUMH-TO OOBEKTaMHU (T.e. OH Ha CaMOM Jele H300peTaer
ITOPUTMBI OOPAIICHHUS C 3ITUMH 00BEKTAMH WIIH, HHBIMH CIIOBAMH, COCTABIISIET MO3TOBBIC IPOTPAMMBI [UISI 3TOTO).
Yro ke 3TO 3a OOBEKTHI, KOTOPHIMH MAHHITYJUPYeT [ aMHIbTOH? DTO YETBEPKUA «UYHCEND», WJIH, TOYHEE,
l'aMHUIBTOH, KOHEYHO, OyIeT ONEpUPOBATh HE COOCTBEHHO YMCIaMH (KaK MHOXXECTBAMH), a MX 3alUCSAMH, T.C.
COBOKYIMHOCTSIMH ITdp. Takum oOpa3oM, Mepen HaMd — TUMWAYHBIE MPEICTABUTEIH TPYIILI AJITOPUTMOB,
Ha3bIBaeMbIX B BemaHCKOW TEOpHH BTOPHYHBIMH. Takue aaropUTMBI-TIPOTPAMMBbl MAHHUITYJIUPOBAHUS C ITUBpaMH,
pasymeercs, H300pecTH MOXHO (Kak W MHorme napyrue). Ho OyayT 1M STUM BTOPHYHBIM aJrOPHUTMaM
(MaHHUTYTMPOBAHUS ¢ MU(PPaMH) COOTBETCTBOBATh KaKHE-TO MOJIC3HBIE JEHCTBUSA ¢ COOCTBEHHO MHOXecTBamu? B
cllydae KOMIUICKCHBIX YHCENl TaKO€ COOTBETCTBHE HMENIOCh: B OOJIACTH BTOPHUYHBIX OIEpaIlMid TaM ObLIA
M300peTeHBl Olepanu ¢ IU(paMH, MOXO0XHE Ha BBOAMMEIC Temepbh [ aMUIIBTOHOM (TOJBKO Kacaroliuecs He
YETBEPOK, a Map «UHCEeI»), a B 00JaCTH MHOXECTB 3THM BTOPHYHBIM OIEPAIMSIM COOTBETCTBOBAJIN MEPBUYHEIC
omepanuu OOBEJIMHEHHS MHOXECTB, M3MCHEHHUS CIUHHIBI U3MepeHHs B mape «Mepa—l3mepsemoe» W T.II.
brnarogaps stomy (Try00KOMY) COOTBETCTBHIO MEXY MEPBUYHBIMH U BTOPUIHBIMU ONIEPANUSIMH Y KOMITIEKCHBIX
YHUCeJ, OHU TIOIYYaroT WM MOTYT IMOJYYHTh NIMPOKOE MPUMEHEHHE (BE3Z€, TIe B MPUPOAEC UMEETCS POTAITUs).
[IpuMeHNMOCTh KBAaTEPHUOHOB (K MPHUPOJHBIM SIBICHHSIM) TOXEe OYyIeT 3aBHCETh OT TOT0, Kakoe HWMEHHO
CYIIIECTBYET COOTBETCTBUE MEXIY H300pETEHHBIMU | aMUIBTOHOM (BTOPUYHBIMH) aJrOPHUTMaMU M KaKUMH-TO
(mepBUYHBIMU) JEUCTBUSAMH Haja ((QU3MUECKUMH) MHOXKeCTBaMH. Has3pIBaTh M KBATEPHHOHBI YHCIAMH — 3TO
3aBUCHUT OT OIpPENETICHHs MOHATHS YUCIa U SBISETCS BONMPOCOM TepMmuHOJIOTHH. (B Bemanckoil Teopun OHU HE
CUHTAIOTCS YHCIAMH, T.K. YHUCIO — 3TO TAKCOH KJIACCU(HUKAIMHA OTHOUICHHW MEXIY IBYMS MHOXKECTBAMH, a B
clIydae KBaTEePHHOHOB HE BHJIHO, O KAKUX OTHOIICHUSAX MEXIY ABYMSI MHOKECTBAMH 3]I€Ch MOXKET UATH PEYb).
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g o3HauaeT HAMTW JIMOO TaKoil KBaTepHUOH I, 4To p = (I, TUOO TaKOW KBAaTEpHUOH I, 4TO P = I(.
YactHOe ' B 3TUX [BYX Cllydasx He 0O0S3aTEeIbHO IOJDKHO OBITH OJHMM U TeM JK€; MOITOMY UX H
3aIMCHIBAIOT MO-PA3HOMY: B TIEPBOM CITydae IHIyT I = ¢ 'p, a Bo BTOpoM — Pg . X0Ts KBATEPHHOHEI He
MOJYYMJIH CTOJb IIMPOKOTO MPUMEHEHHsI, KaK pacCUUTHIBaN [ aMHIIBTOH, €My YAalI0Ch C MX MOMOIIBIO
PeLuTh HeMano PU3NYECKUX U T€OMETPUIECKUX 3a1ad.

BBenenue KBaTepHMOHOB SBUIIOCH €II€ OJHHMM IOTPSICEHHMEM AJIsl MaTeMaTuku. Hamumo Obun
npumep (U3MYEeCKH MOJEe3HOM anreOphl, He oOmagamomieil (QyHIaMEHTaIbHBIM CBOWCTBOM BCEX
M3BECTHBIX paHee YKCEll — 3/1eCh HE BBIMOJIHSIOCH paBuiio ab = ba.

Bcekope nocne Toro, kak ['aMuinbTOH co3ayl CBOM KBAaTEPHHOHBI, MaTEMaTHKH, pabOTaBILUE B
JIpyTHX 00JacTsIX, BBENHU emle Oojiee HEOOBIYHBIE anTeOpbl. 3HAMEHUTHIN anreOpancT U reoMeTp ApTyp
Komu (1821-1895) BBenm MaTpuilbl — KBagpaTHBIE WM MPSIMOYTroJbHBIE TaOmuuel ywcen. Han
MaTpHUIIaMU TaKXe MOXXHO OBUIO IPOU3BOIUTH OOBIYHBIEC alureOpanyecKue ONepaluy, HO YMHOKEHHE
MaTpHll, KaK U KBaTEPHUOHOB, HE ObUIO KOMMYTaTHBHBIM. Kpome Toro, mpomsBeneHue ABYX MAaTpHIL
MOTJIO PaBHATBHCS HYJIO, AaKe €Cii 00a COMHOXHTeNsl ObUIM OTIAMYHBI OT Hyns. KBaTepHHMOHBI U
MaTpHIbl O3HAMECHOBAJM HA4ajio MOSBJICHUS HECKOHYAEMOH BEpPEHMIBI HOBBIX aireOp co Bcé Oonee
HEOOBIYHBIMHU CBOMCTBaMH. Heckonbko Takux anrebp cosman I'epman ['ontep I'paccman (1809-1877).
ITo cBoeit 0OMHOCTH OHM TMpEeBOCXOAMIM KBaTepHUOHBI ['ammnbrona. K coxanenuto, I'paccman BCio
JKU3Hb OCTaBaJICs IMPENoJaBaTeieM CPeJHEH IIKOJBI, M MPOILIO HEMAJIO JIET, MPekae YeM ero pabora
NpUBJIEKJIA 3aciykeHHoe BHMMaHHe. Kak Obl To HM Obuto, ['paccMaH HOMOJIHMI MHOXXECTBO Tak
HA3BIBACMBIX THIEpUrces (MM, KaK CErOHs yalle TOBOPAT, CHICPKOMIUICKCHBIX UHCENT '2) HOBBIMH
MOJIE3HBIMH Pa3HOBUIHOCTSIMHU.

Co3manue HOBBIX aireOp AJIs TeX WM MHBIX CIICLHAIbHBIX Lielel caMo 1o cebe He CTaBHIIO IOA
COMHEHHME HCTHHHOCTb OOBIYHOH apU(METHUKH U €€ NPWIOKCHUH B anredpe M MaTeMaTHUECKOM
aHanmmze. Kpome Toro, oObIYHBIC BEIIECTBEHHBIE M KOMIUIEKCHBIE YHCIa MCIOIB30BAINCh JJIsI COBEp-
HIEHHO Pa3HbIX eJel, 1 MX MPUMEHUMOCTh HUTJIC He BbI3bIBana cOMHeHHH. TeM He MeHee caMm (akT
MOSIBJICHUSI Ha CLIEHE HOBBIX auredp 3acTaBHJ YCOMHHUTBHCS B UCTMHHOCTH IPUBBIYHOM apHU(PMETHKH U
anreOpbl, MOJOOHO TOMY Kak JIIOAH, y3HaB 00 0ObIYasx HEM3BECTHOH paHee LMBHIU3AIMU, HAYMHAIOT
M0-HOBOMY CMOTpPETh Ha CBOU COOCTBEHHBIC 0OBIYAH.

Haunbonee cunbHOW KpUTHKE HCTUHHOCTH apU(pMETHUKH IOABEPIIach CO CTOPOHBI I'epmaHa
Ienbmrosbia (1821-1894), Beinatorierocs ¢usnosnora, Gpusnka u Matremaruka. B cBoeit kaure «Cuer u
nzMepenne» (1887) I'enbMronbll MpoBO3riIackil OCHOBHOM MpoOJIeMoil apudMeTHKH, 000CHOBaHHE ee
ABTOMAaTHYECKON NPUMEHUMOCTH K (rzndeckuM siBiaeHusM. [lo mHeHuto ['enbMromnbia, eAMHCTBEHHBIM
KPUTEPHEM NPHUMEHHUMOCTH 3aKOHOB apU(METHKHU MOT OBbITH OIBIT. Y TBEPXKIATh alpropH, YTO 3aKOHBI
apu(METHKH IPUMEHUMBI B JIF000I TaHHOW CUTYallnd, HEBO3MOXKHO.

[To moBOAy TPUMEHMMOCTH 3aKOHOB apU(METUKH [ eNbMroyibl] BBICKa3al HEMallo IIEHHBIX
3aMevanuil. CaMo MOHATHE YHMCIa 3aMMCTBOBAHO U3 ONbITa. HEKOTOpEIe KOHKPETHBIE ONBITHI IPUBOIST
K OOBIYHBIM THUIIAM YHMCENl: LEJIBIM, JPOOHBIM, HPPALMOHAIBHBIM — U K CBOWCTBaM 3TUX uyucesn. OnHako
OOBIYHBIE YHWCIIA MPUMEHHMBI JIMIIb MMEHHO K O3THM ONbITaM. MBI CO3HaeM, 4TO CYIIECTBYIOT
BUPTYaJbHO SKBUBAJICHTHBIE OOBEKTHI, U TEM CaMBIM CO3HAEM, YTO MOYKEM I'OBOPHUTH, HAIIPUMED, O ABYX
KopoBax. Ho 4ToOBl BeIpa’keHHMs MOJOOHOTO poJia COXPaHSIM CUILy, paccMaTpHBaeMble OOBEKTHI HE
JIOJKHBI MCYe3aTh, CIMBATbCA WM TpereprieBaTs AeneHue. OnHa JTOKIeBas Karis, ecld ee CIUTh C
JIpyroil MOXKIEeBOW Karuieil, BoBce He oOpa3yeT NBYX [OKIEBBIX Kameib. J(axe MOHATHE paBEHCTBA
HEMPUMEHUMO aBTOMAaTUYECKU K KaKIOMY OINBITy. KakeTcsi HSCOMHEHHBIM, YTO €clii OOBEKT 8 paBeH
00BbeKTy C, a 00beKT b paBeH 00bekTy C, TO 00BEKT & JI0JuKeH ObITh paBeH o0bekTy b. Ho nBa 3Byka
MOTYT Ka3aThCsl TI0 BBICOTE TAKUMHU e, KaK TPETUH 3BYK, U BCE )K€ MbI B COCTOSIHUM OTJIMYATh Ha CITyX
nepBble Ba 3ByKa. CienoBaTesbHO, Ba 00BEKTa, TOPO3Hb PABHBIE TPEThEMY, HE 0043aTEIbHO TOIDKHBI
OBITH paBHBI MEXTy cOOOH. AHAJOTMYHO LIBET @& MOXKET Ka3aThCsl TaKUM jKe, Kak 1Ber b, a uBer b —
TaKHUM e, KaK IIBET ¢, U BCE )K€ I[BET ¢ MHOT/Ia YAA€TCS OTIMYUTH OT IBETA C.

MHoro Apyrux npuMepoB MOKHO NMPHUBECTH B MOATBEPKIECHHE TOTO, YTO HAMBHOE NMPUMEHEHHUE
apu(METHKH WHOTIA 1aBAJIO HEJeIble Pe3yNbTaThl. Tak, cMelaB ABa paBHBIX 00beMa BOABI — OJIUH MPH
temneparype 40°C, mpyroéi npu temreparype 50°C, — Mbl He HOJYYMM YABOEGHHOrOo OoObeMa IPH
temmepatype 90°. IlyTem Halo)KeHHS NBYX TapMOHHYECKHMX TOHOB — OXHOTO c¢ dacrtotou 100 I,
apyroro ¢ uvacroroil 200 I'm — MBI He moslyuuM rapMoHMYeckuil ToH ¢ uactorod 300 I'm. B

Y2 drnom: B Hamm IHM TEPMHH «THIIEPKOMILICKCHBIE UMCIa» BCE GOJNEe BBITECHSAETCS (CTPAHHBIM)

TCPMHUHOM aﬂee6pa: oJa 3TUM CJIOBOM NOHHUMAIOT KaK HEJIYyIH0 BETBb MAaTCMATUKHU, TaK U, B Ooiee Y3KOM CMBICJIC,
COBOKYIIHOCTb I'MIICPKOMIIJICKCHBIX YUCEJI OMNPEACIICHHOTO pOJa.
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JEHCTBUTEIBLHOCTH cOCTaBHON TOH OynmeT mmeTh dactoty 100 I'm. CoenuHHMB B 3IEKTPHUYECKON LiENH
napajjieabHO [Ba PE3UCTOPA C CONPOTUBIEHUSIMH R; m R;, MBI MOMy4uM CONPOTHUBIICHUE BEIMYMHOU
RiR»/(R1+R;), a He conporusnenne R;+R,. Kak B nrytky 3amermn Hekorga Aupu Jle6er (1875-1941),
TIOMECTHB B KJIETKY JIbBa U KPOJIUKa, MBI HE 00HApYXUM B HEel O3HEE ABYX )KUBOTHBIX.

W3 XxuMuM M3BECTHO, YTO, CMEIIMBAas BOAOPOJ M KUCIOPOJ, MOKHO MOIyduTh Boxy. Ho ecnu
B34Th /1Ba 00beMa BOAOPOJA U OUH 00BEM KHCIIOPOIa, TO MBI IIOJIy4YUM HE TPH, a J1Ba 00beMa BOASHOTO
napa. AHaJIOTMYHO M3 OAHOrO o0BeMa a30Ta M TpeX OOBEMOB BOJOpPOJA MBI IONYYUM JBa 00beMa
ammuaka. duzndeckoe 0O0bSICHEHHE ATOW yIUBUTEIBbHOW apu(MeTHKH HbIHE W3BecTHO. Ilo 3akonHy
ABorazpo, B paBHBIX 00beMax J000ro rasa npu OAMHAKOBOM TeMIIEpaType W OJUHAKOBOM JIaBJICHUU
COIEpPKUTCSI paBHOE uucio 4actull. Hampumep, ecniu B naHHOM oObeme kuciopona copepxkurcsa 10
MOJIEKYJ, TO TIPU TOHM K€ TeMIepaType U TOM K€ JaBICHUH B PAaBHOM 0OBEME BOIOPOJA COACPIKUTCS
takke 10 momekyn. CrnemoBaTenbHO, YABOSHHBIH 00beM Bomopoaa coaepkut 20 monekyn. M3BecTHO,
YTO MOJIEKYJIBI KHCIIOPOJa U Boopoaa AByxaToMHbl. Kaxnas u3 20 1ByXaTOMHBIX MOJIEKYJ BOIOPOJA,
COCIMHSSCH C OJHUM aTOMOM KHCIOpOZa, o0pazyeT MoJeKyily Boabl. Tak kak Bcero mmeercs 10
MOJIEKYJ KUCIIOpoZa, To obpasyercst 20 MOJEKyl BOABI, T.€. ABa, a HE TPH oObema. Takum o0pazom,
oObryHasA apu(MeTHKa HE AAaeT NPABWIBHOIO OMKCAHMS TOTO, YTO MPOUCXOIUT NMPH CMEIICHHH Ta3oB,
€CJIY TO/ICYET MPOU3BOAUTH 10 00BEMaM.

OOb1uHas apudpMeTHKa HE TIO3BOJISIET MPABMIIBHO OMKUCATh U TO, YTO MPOUCXOAUT NPU CMEIICHUH
HEKOTOPBIX KuAKocTed. Eciin kBapTy KKMHA cMelIaTh ¢ KBApTOH BEpMyTa, TO MOJYYUTCS UyTh MEHbBILE
IByX KBapT cMecu. Cmemas 1 1 coupra ¢ 1 1 Boabl, Mbl monyuum 1,8 1 ciupToBoro pactsopa. To xe
CIpaBeANIMBO M JJsl OONBLIMHCTBA KHMJKOCTEH, B COCTAB KOTOPBIX BXOAUT CHHPT. B3sB cTONOBYIO
JIOXKKY, BOABI M CTOJIOBYIO JIOKKY COJIM, MBI HE IOJYYHM JBE CTOJIOBBIC JIOKKH KPEIKOIO PacTBOpa
comu. Ilpn cMmemMBaHUM HEKOTOPHIX XMMHYECKHX BELIECTB MPOMCXOAMT B3PbIB — 00BEM CMeECH
3aBEIOMO HE PaBEH CyMMe 00BEMOB HCXOHBIX BemecTs.

Juns onurcanus MHOTUX (PU3MYECKUX CHTYyalldii HEMMPHUMEHNMBI HE TOJILKO CBOWCTBA HEJBIX YHCET
— Ha MpPaKTUKE HEPeIKO NPHUXOAUTCS NpHOeraTb K COBCEM HHOM apUPMETHKEe IPOOHBIX YHCEI.
PaccmoTpum, Harmpumep, yTO0I, CTOIH TFOOUMBIA MIJUTHOHAMH OOJICTBIIMKOB BO BCEM MUpE.

[Mpeamonoxkum, 4TO B OJHON MIpe HAMAAAIOMIMKA TPYKABI MPOOKI IO BOPOTaM MPOTUBHHKA, a B
Ipyroit urpe — dereipe pasza. CKONBKO pa3 Bcero oH Omi mo BoporaM mnpoTtmBHHKA? Ilogcumrath
HETPYAHO: BCEr0 OH OMJI O BOpOTaM NPOTUBHMKA 7 pa3. llpennonoxum, 4to B MEpBOM HMrpe Hail
Hanaaaommi 3a0mi 2 roja, a Bo BTopoi — 3 roja. CKoJIbKO roJioB OH 3a0ui1 3a JiBe Urpsl? M Ha 3TOT pa3s
OTBET MOJYYHTH JIETKO: 32 JIBE UTPHI OH 320 2 + 3 = 5 ronos. Ho u 60enbIuKoB, 1 caMoro Urpoka
OOBIYHO MHTEpECYET CpedHsisl Pe3yJbTATHBHOCTb, T.€. OTHOILEHHE YHca 3a0UTHIX I'OJOB K YHCIY
yIapoB TI0 BOPOTaM MPOTHBHHKA. B MmepBoil urpe 3T0 OTHOIIEHHE OBIIO paBHO 2/3, BO BTOpOH — 3/4.
[IpenmonoxuM, 4TO HaAMaJAIOUIUN WM OOJENBUIMK XOYET MO 3THM JAHHBIM BBIYHMCIHTH CPEHIO0
Pe3yIbTaTUBHOCTD 32 ABE UIpbl. HeKOTOpBIE mosararoT, YTo AJIsl 3TOr0 HEOOXOIUMO JIMIIb CIOXKUTH 002
OTHOIIEHHUS 110 OOBIYHBIM NPaBUJIaM CIOXKEHHS APOOEH, T.€. COCTaBUTh CYMMY:

2/3 +3/4 =17/12.
Ho nonyyennsiii TakuM 00pa3oM pe3yabTar SBHO JIMIIEH BCSIKOTO CMBICNIA: HU OJUH HanaJaromui 3a 12
yZIapoB [0 BOPOTaM MPOTHBHHUKA HE MOXKET 3a0uTh 17 ronos! SIcHO, 4TO OOBIUHBIE MPaBUJIA CIIOKEHHUS
JIpoOell HeNPHUTOAHBI JUIS MOJICUETa CPEelHEeH pe3yIbTaTUBHOCTU: CPEAHSS PE3yJIbTaTHBHOCTH 3a JIBE
UTPHl HE COBMAJAET C CyMMOW CpEIHHUX Pe3yJbTaTUBHOCTEW, BBIYMCICHHBIX IS KaXKIOW U3 HIP B
OTJEIBHOCTH.

KakuMm sxe o0pa3oM, 3Hasi pe3ybTaTHBHOCTh HANaJaloNIero B KaXIOW U3 JIByX UTP B OTIEINb-
HOCTH, TPAaBHJIBHO BBIUMCIHTH CPEIHIOI0 PE3yJIbTaTHBHOCTH 3a N1Be Wrpbl? [lyig 3TOr0 HEoOXOAMMO
BOCIIOJIb30BATHCSI HOBBIM NPABHJIOM CIIOXKEHUsI ApoOel. Mbl 3HaeM, YTO pe3ylbTaTUBHOCTH Halajaro-
IIEro 10 JIByM WI'paM COCTaBIseT 5/7, a B MepBOi M BO BTOPOH UTpax paBHA COOTBETCTBEHHO 2/3 u 3/4.
Herpyano BUAETH, 4TO, CIOKUB OT/IENHHO YHCIUTETN U 3HAMEHATENN CIIaraéMbIX, MBI TTOTyYUM HOBYIO
JpoOb, NArOILyI0 MPAaBUIBHBINA OTBET:

2/3@ 3/4=5[7
(3HaK nuoc, KOTOPBIA MBI HE CIIy4aifHO 0OBENH KPY)KKOM, O3HAa4YaeT 3/1€Ch, YTO YUCIUTENIN U 3HAMEHa-
TeNM CYMMHPYIOTCS OT/IENBHO) .

[IpennoxxeHHOE HaMHU TMPABHIO «CJIOXKEHHS» IpoOeil OKa3bIBaeTCS IMOJIE3HBIM M B JIPYTHX

curyauusix. Ilponasen, Beaymuii yueT 3¢ (eKTUBHOCTH CBOEH TOPTOBIH, MOXKET 3aMETUTh, HalPUMeED,

143 B.9.: Bce ot OpUMEPLI, OAHAKO, HE UMCIOT HUKAKOT'0 OTHOLICHUSA K apI/I(l)MCTI/IKC " €C CIIPaBCAJINBOCTH.
144 B.9.: 3)]6()]: BBCJICHA HOBAsA BTOpUYHAA OICpallrsd HAX III/I(I)paMI/I.
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YTO B MEPBBIA JEHb MOKYIKH CAETaNM 3 M3 5 moceTHTenedd, a BO BTOpod aeHb — 4 u3 7. UToOwI
BBIYUCIUTH 3((HEKTUBHOCT TOPIOBIM 32 J1BA JHS, T.€. HAWTH OTHOILEHHE YHMCiia MOKYIOK K O0IeMy
YHUCITy TIOCETHUTENEH, MpojaBer] JODKEH CIOXKHTh 3/5 m 4/7 mo ToMy ’Xe MpaBmily, IO KOTOPOMY
HaMMaJaroluil BBIYMCIAT CBOIO PE3YJIbTAaTMBHOCTH 3a JIBE WIPHL. 3a JABa JHs TMOKYNKHA cAenand 7
noceturesier uz 12, a 7/12 = 3/5 + 4/7, rae 3HaK IUIFOC O3HAYAET CJIOKEHHE OTIAEJIBHO YHCIHUTENEH U
OTJIENBHO 3HAMEHATENEH.

Eme wame BcTpeuaetcs Apyroe npruMeHEHHE HOBOTO MpaBuiIa cioxkeHus apooeit. [Ipeamonoxum,
4TO aBTOMOOMIIL mpoe3xaeT 50 kM 3a 2 u 1 100 km 3a 3 4. C kakoii cpenHeil CKOPOCTbIO aBTOMOOHIIb
MOKpBIBaeT 006a orpe3ka myTu? MokHO OBIIO OBl paccykmaTh Tak: pacctosiHue 150 kM aBTOMOOWIB
MPOE3KAET 3a 5 U, TIOATOMY €ro CpemHsss CKopocTh cocraBisieT 30 xkm/4. Ho dacto OpiBaeT ymoOHee
BBIYHUCIISITh CPEAHNE CKOPOCTH BCEro MpolOera Mo CpeIHUM CKOPOCTSM Ha OTHENBHBIX y4acTKax Mapli-
pyTta. CpenHsisi CKOPOCTh Ha mepBoM ydactke paBHa (50/2) km/4, a Ha BTopoMm — (100/3) xm/4. Crnoxwus
OTIENbHO YMCIMTENN M 3HAMEHATEeNIH 3TUX ApoOeil, Mbl MOJYyYMM INPABUIIbHYIO CPEAHIOID CKOPOCTh
Bcero npooera.

B oOprunoii apudpmeruke 4/6 = 2/3. Ho mpu crnoxeHWH ABYX ApoOEH MO HOBOMY MpaBHILY,
HampuMep TpH BeraucineHnn 2/3 + 3/5, apo0Op 2/3 He crmemyeT 3aMeHsTh OpoObio 4/6, Tak Kak OTBET B
OJIHOM ciiyuae paBeH 5/8, a B aApyrom — 7/11, 1 3Tu JiBa OTBETa OKa3bIBAIOTCS pa3indHbIMU. Kpome Toro,
B OOBIYHOW apudMeTHkKe Takue apodu, kak 5/1 u 7/1, BemyTt cebs Tak ke, Kak nenble uncna 5 u 7. Ho
ecii MBI B3ymMaeM Cioxuth 5/1 u 7/1 xak apoOu, 1Mo mpaBuiIaM HOBOW apupMeTHkH, To BMecto 12/1
noyuum 12/2.

[TpuBeneHHBIE TPUMEPHI TAKOH «(PYTOONBHON apUPMETHKI» CBUACTEIBCTBYIOT 00 OJHOM: BBOAS
olepauuy, OTIMYHbIC OT MPUBBIYHBIX, MBI TEM HE MEHEE MOKEM IPUNTH K apu(METHKE, IPUMEHUMOH K
peanbHOMY MHUPY. MaTeMaTHKe W3BECTHBI U MHOTHE Ipyrue apudmeruku. OQHAKO HU OAMH 3APaBOMBIC-
TSI MaTeMaTHK HE CTaHeT M300peTaTh apUQMETHKY «IIPOCTO Tak», AJS COOCTBEHHOTO YAOBOJIb-
ctBus. Kaxxias apudmernka npenHa3HadeHa s OMUCAHUS HEKOTOPOTO Kilacca SIBICHHUH (PU3UIECKOTO
mupa. [IponsBonumble HaJ YUCIaMH ONEPALUU BBIOMPAIOTCS C TAKUM PAacdyeTOM, YTOOBI OHH COOTBET-
CTBOBAJIM BBHIOPAHHOMY KJlaccy SIBJICHUH, MOJAOOHO TOMY, KaK B NMPHUBEICHHBIX MPUMEpax HEOObIYHOE
CIIOJKEHHE ApOoOel TO3BOJISUIO BBIUMCIISATh CPEJHIOID PE3YNbTaTHBHOCTh, 3P(GEKTHBHOCTE U CKOPOCTb.
Hosas apudmernka nomkHa o0aer4aTh UCCIEAOBaHUE PeaibHO MPOUCXOAIIEr0. TONBKO OIBIT MOXKET
CKa3zaThb HaM, B KaKUX CIy4asx OObIYHAs apu(MeTHKa NPUMEHUMA K TOMY WM MHOMY (pu3ndecKkomy
senennto. CieoBaTeNbHO, MBI HE MOXEM PaccMaTpuBaTh apu(pMETHKY KaK CBOJ MCTHH, C HE0OXOJIu-
MOCTBIO TIPHUMEHHMBIX JUIsl OIHCAHHS TF0OBIX (H3MUECKUX sABIeHHiL. *> PasymeeTcs, 3T0 5e OTHOCHTCS U
K «IIPOJOJDKEHUSAM» apu(pMETUKN — aredpe 1 MaTeMaTHYeCKOMY aHalu3y. VX Takxe HeJlb3s CUUTATh
CBOJZIOM HEMPEIOKHBIX HCTHH (cM., Harpumep, [30]'%).

Wrak, MareMaTukaM He OCTaBajlOCh HUYEro MHOTO, KaK MPHUUTH K MeYalbHOMY 3aKIIOYEHHIO O
TOM, YTO B MaTeéMaTUKe HeT aOCOJIOTHON UCTUHBI, T.€. YTO MaTeMaTHKa HE COAEPKUT BHYTpHU ceOdsl Bce
3aKOHBI peanbHoro Mupa.'*’ AkCHOMBI™*® OCHOBHBIX CTPYKTYp apH(METHKH M IeOMETPHH HOPOXKICHBI
OTIBITOM, U TIO3TOMY HPUMEHHMOCTh CTPYKTYp apU(PMETHKH orpaHHueHa. Bompoc o ToM, e MMEHHO
OHU IPUMEHHMBI, MOXKET OBITH peIleH TOJbKO Ha omblTe. [lombITKa ApeBHErpeYecKUX MBICIUTENIEH
o0ecrneynTh UCTUHHOCTh MaTeMaTHKH, IPUHUMAs 32 UCXOJHbBIE CAMOOUYEBHIHBIE UCTUHBI M MCHOJb3YS
TOJIBKO JICTYKTUBHBIE JI0OKA3aTENbCTBA, TPOBAIHIIACE.

Jiiss MHOTHMX MBICIAIIMX MAaTEeMAaTUKOB CO3HAHUE TOTO, YTO MaTreMaThka He sBJsieTcsi Oonee
CBOJIOM HE3bIOJNIEMBIX UCTUH, OBIJIO HEBBIHOCHMBIM, M OHU HE MOTJIM CMUPHUTHCA ¢ 3THM. Kazanocs, cam
0or HHUCTIOCTAT UM B HaKa3aHHWE HECKOJIBKO T€OMETPHUH W HECKOJIBKO airedp, mojlo0HO TOMy, Kak OH,

145 B.)3.: Ho Bemp 5TO e 3IMEMEHTApHO OueBHAHO. KiIailH mepeducInn mpuMepsl, Tae «apupMeTHka
HETIPUIOKUMay» (XOTSI KTO-TO, C YPE3BBIYAHHON HATSIKKON, MOT OBl OJKMJATh €€ MPHI0XKUMOCTh). Ho MoXHO Belpb
Ha3BaTh MHOKECTBO MPHUMEPOB, TI€ OKUIATh NPWIOKHUMOCTh apru(MeTHKH ObLIO ObI emie Oosee OECCMBICICHHO
(HanpuMep, BOPKOBaHHME TOJIyOsl y MEHS 3a OKHOM: K 4eMy TyT mpuiarate apudmernky?). Tem He MeHee
apuMeTHKa cama 1o cede BCE paBHO OCTAETCS «CBOJIOM HETPENIOKHBIX HCTHHY.

148 pamercknmii TLK. O 10orMare HaTypagbHOTO psja. — YCIEXH MaTeMaTHdecKux Hayk, 28, Boi. 4 (172),
1973, c, 243-246.

1“7 B.9.: «Bce 3aKOHEI peaTbHOTO MUpPa» MaTeMaTHKa HE COJMEPIKHUT (a KTO, COOCTBEHHO, 0KHJIaJ, YTO OHA
OyneT coaepkaTh? — Mo-MoeMy Jaxke mudaropeinsl He cTtaBwim Bonpoc TAK), HO «aGCOMOTHBIE HCTUHBD) OHA
COZIEPXKHUT: «2 + 2 = 4» — 3T0 abcooTHAsI HCTHHA (a0COTIOTHEE HE OBIBAET).

1“8 B.3.: Jla IIPUYEM TYT aKCHOMBI?! AOCOIIOTHOCTh MCTHH BBITEKAaeT M3 (MO3TOBBIX) MPOTPaMM M M3
COOTHOLICHHH MHOKECTB, C KOTOPBIMH 3TH MPOrPaMMbl paboTaroT (M3 KBAHTYaIbHbBIX CUTYAIIHH).
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CMellaB S3bIKH, TTOKapajl cTpouTeneit BaBunonckol O6amnu. Takue MaTeMaTHKH HA0TPE3 OTKA3bIBAJIMCh
IPUHUMATh HOBBIE TBOPEHHS CBOUX COOPAThEB 110 IIpodeccui.

Yunesim P. I'aMUIbTOH, HECOMHEHHO, OIMH M3 CaMbIX BBIJAIOLIIMXCSl MaremMatukoB XIX B.,
BbIpas3ui (1837) cBoe HempHsiTHE HEEBKIMIOBOI T€OMETPHH CIEAYIOIUM 00pa3oM:

Hu onuH 4ecTHBIH M 37paBOMBICIIAIINA YETOBEK HE MOXET YCOMHHMTBHCS B MCTHHHOCTH TJIaBHBIX
CBOHMCTB MapajyIeIbHBIX B TOM BHJE, KaK OHM ObUIM mM3yoxeHsl B «Hauamax» EBximpma gBe ThICSYH JIET
Ha3aJ, XOTs BIIOJHE MOT OBl JKeNaTh YBUACTh UX W3JI0KCHHBIMHU 0oJiee pocTo u sicHo. ['eomeTpust EBkimna
HE COJIEPXKHT HESICHOCTEH, HE NMPHBOJUT MBICIH B 3aMEINATENbCTBO M HE OCTABISIET pasyMy CKOJIBKO-
HUOYZb BECKMX OCHOBAaHMH JUIi COMHEHHMS, XOTS OCTPBIH yM H3BJIEYeT Il ceOs IONb3y, MNBITasCh
YIYYIIUTH OOLIMH IUIaH JI0Ka3aTeabCTBA.

Aptyp Kamnu, Beictynast B 1883 r. ¢ peusto nepen bputanckoli accornuanyeil cogeiicTBus pa3Bu-
THUIO HayK, CKa3al:

ITo Moemy MHeHUIO, ABEeHaAnaTas akcomMa EBkimuina [Ha3pIBaeMast TaKKe MATHIM HOCTYJIATOM, HIIH
aKCMOMOM 0 mapamienbHbIX| B dopme [lnedidepa He TpeOyeT mOKa3aTesNbCTBA, HO SBISIETCS COCTaBHOM
YaCThIO0 HAIIETO HPEJICTABICHUS O MPOCTPAHCTBE, (PU3NYECKOM MPOCTPAHCTBE HAILIETO OIBITA, C KOTOPHIM
KaX/bplii 3HAKOMHUTCS Ha CBOEM OIIbITE, — MPEACTABICHH, JISKAIIEr0 B OCHOBE BCETO HAIIEro OIMbITA...
VYTBepKIeHUsI T€OMETPUH HE SBIAIOTCS JHUIIb MPUOIIKEHHO HUCTUHHBIMH. OHH OCTaloTCs aOCOIIOTHO
UCTUHHBIMU B OTHOIIEHWH TOH EBKJIMJIOBOW TI'€OMETPUH, KOTOpas TakK JOJII0 CYMTANACh (PU3NYECKUM
MIPOCTPAHCTBOM HAIlIETO OIBITA.

Ty ke Touky 3penus BbickaspiBan u Penmnkc Kieiin (1849-1925), onquH U3 KpynmHEHIHX MaTeMa-
TUKOB Hariero BpemeHH. Xota Kamu n Kieiin camu pabotany B 00IacTH HEEBKIHMIOBBIX T€OMETPHA,
OHHU paccMaTpUBAIN UX KaK HOBOOOpa30BaHUs, BO3HUKAIOIIUE MTPHU UCKYCCTBEHHOM BBEICHUH B J0OPYIO
CTapylo €BKJIHMJOBY TE€OMETPHIO HOBBIX METPHUK — (YHKLHUH, OMPENENSIONINX PAacCTOSHUE MEXKIY
Toukamu. O0a OTKa3bIBAJIMCh MPU3HATh, YTO HEEBKJIMAOBA T€OMETPUSl CTOJNb K€ (yHAaMEHTalIbHA M
MpUMEHHMA K BHELIHEMY MUDY, Kak U eBKIn0Ba. PasymeeTcs, Bo BpeMeHa, Kor/ia TEOpUsl OTHOCUTENb-
HOCTH ellle He ObLTa co3mana, mo3uiusa Konu u Kitelina Obli1a BIToJIHe 000CHOBAHHOM.

Bepun B uCTMHHOCTH MaTeMaTHKM W bepTpan Paccen, XOTs OH M MOHHMMan 3Ty UCTHHHOCTH B
HECKOJIBKO OTpaHW4YeHHOM cMbiciie. B 1890 r. oH mpeAnpuHsII MONBITKY NPOAHAIU3HPOBATH BOIPOC O
TOM, KaKue CBOWCTBA MPOCTPAHCTBA HEOOXOAWMBI M MOTYT OBITh MPHUHATHI J0 OMBITA, T.€., €CJIU ObI
m000e U3 ATUX apPHOPHBIX CBOMCTB MBI CTajK Obl OTpULATh, TO ONBIT YTPaTHJ Obl cMbICI. B cBoeit
pabote «Ouepk ocHoBaHuit reomerpum» (Essay of the Foundations of Geometry, 1897) Paccen npusnai,
YyTO TeoMeTpusl EBKina He sBisieTCs alpHOpPHBIM 3HAHWEM. B 3Toii ke KHHUTre OH MpHILEN K 3aKioye-
HUIO, YTO M3 BCEX FEOMETPHIl alPHOPHOCTh HPHCYIIA JTHIIb IPOSKTHBHON reOMeTpHE ™" — 3aKITI0UeHIe
BIIOJIHE TIOHSTHOE, €CIM NPHHATH BO BHUMAaHHE TO 3HA4YEHHE, KOTOPOE MPHIABAIH NPOEKTUBHON
reomerpur Ha pyoexe XIX—XX BB. K nmpoekTHBHOI reoMeTpur B Ka4ecTBe alpHOPHBIX UCTHH Paccen
J00aBIIT aKCHOMBI, OOIIUE /ISl eBKIMIOBON U BCEX HECBKJIMAOBBIX T€OMETPHNA. DT aKCHOMBI OTHOCH-
JUCh K OAHOPOAHOCTH NMPOCTPAHCTBA, KOHEYHOMEPHOCTH W K TOHSATHIO PACCTOSHUSA, MO3BOJISIOIIEMY
NPOM3BOAMTE M3MepeHHs. Paccen Takke ykaszan Ha TO, YTO KOJIMYECTBEHHBIM COOOPAKEHHUSIM TOJKHBI
MIPEJIIIECTBOBATh YHCTO KAayeCTBEHHbIE, M HWCIOJIB30BaJl 3TOT TE3HC IS MOAKPEIUICHUS MNpPUOpUTETa
MIPOEKTUBHON FE€OMETPUH.

Uro kacaercss METPUUECKUX T'€OMETPHUH, K YHCITY KOTOPBIX OTHOCSATCS €BKJIMAOBA M HECKOJBKO
HEEBKJIM/IOBBIX TE€OMETPH, TO OHM MOTYT OBITh MOJYy4YeHBl M3 TPOCKTHUBHOW TE€OMETPHUH, E€CIIH
MOIXOAIIMM 00pa30oM ONpeAeNUTh pacCTosIHNE MeX Iy Toukamu. [losTomy Paccen cuntan ux cozganue
YUCTO TEXHUYECKHM JOCTH)KEHHEM, He MMeromuM (uinocopckoro 3HadeHus. Bo Beskom cityuae,
crenn(puIecKue TeOpeMbl METPUYECKUX T'€OMETPUH, ¢ TOUYKHM 3peHusi Paccena, He SIBIAIOTCS anmpuop-
HBIMH HCTHHAMH. UTO ’Xe KacaeTcsi HECKOJbKHX OCHOBHBIX METPHUYECKHX TeomeTpuii, To Paccemn,
pacxozsick Bo MHeHUsX ¢ Kanu u KneliHoM, cunTal, 4To Bce OHH JIOTMYECKH OAMHAKOBO OOOCHOBAHBI.
[lockonbKy anpuOpPHBIME CBOMCTBaMH M3 BCEX METPHUECKHX F€OMETPHH 00J1a1al0T TOJIBKO €BKINAOBA,
rurnepOoIuecKast, SJUTUITHYECKAs U YABOCHHAS DJUTUIITHYECKAs TeOMETPHH, TO Paccern 3akmo4m, 9To

9 TIpoexTnBHas reoMeTpHs 3aHMMAETCs M3yUEHHEM CBOMCTB, OOIIMX Ui BCeX (DUIYp, MOTYdaAONUIHXCS
MIPY TIPOEKTHPOBAHUH OTHOM (HUrypHl Ha pa3INIHBIC IUTIOCKOCTH. Tak, ecli IepKaTh KpYyT nepea SpkuM (GoHapeM,
To OH OynmeT oTOpachBaTh TE€Hb Ha JKpaH WIM Ha cTeHy. Popma TeHH OyJeT M3MEHSATHCS B 3aBHCHMOCTH OT
HakJIOHa Kpyra. TeM He MeHee OKPYXKHOCTb M KOHTYpPHI TeHeH (JUIMICHl, TunepOobl, mapaboisl) obnanaror
00IIMMHY TeOMETPUIECKUMH CBOHCTBaMH.
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UMH HCUEPIBIBAIOTCS BCE BO3MOYKHBIE METPHUECKHE TE€OMETPUM M UYTO EBKIHMJOBA TE€OMETPHS —
€IMHCTBEHHAs! U3 BCEX T€OMETpPHii, MpUMeHnMas K (hu3mdeckoMy MUpy. Bce ocTanbHBIE reoMeTpun
uMeroT Grrocockoe 3HaYeHNE, TaK KaK JOKa3bIBalOT BO3MOKHOCTD CYIIECTBOBAHUS APYTUX TEOMETPH-
YECKUX CHCTEM, OTIMYHBIX OT pa3pabOTaHHOH ApeBHMMHU rpekamu. OrisapiBasch Has3ald, MBI SICHO
BUJMM, YTO IIAPOKO PacCHpOCTpaHEHHOE MPHUCTPACTHE K €BKIMAOBOM reomerpuu ycrymaer y Paccema
MECTO TPHUCTPACTUIO K TPOEKTUBHOW TeomeTpuu. MHoro jer cmycts, Paccen mpusHam «Ouepk»
IOHOIIIECKH HE3pesibIM TPOU3BEACHUEM, Oojiee HE BBIACPKMBAIOIIMM KpUTHKH. Kak MBI yBUAUM B
naneHedimeM (rin. X), Paccen BMmecte ¢ apyrumu Quiuocodamu BBIIBHUHYJI HOBYIO OCHOBY JUIS
YCTaHOBJICHUS UCTHHBI B MaTEMaTHKe.

HacroifunBocTh, MposIBIIEHHAS MaTEMAaTHKaMH B TIOMCKE KaKUX-THO0 aOCOMOTHBIX UCTHH, BIIOJTHE
nousTHa. [locae MHOTMX cToNeTH OMMCTATENBHBIX YCIIEXOB MaTEMATHKU B ONMCAHUH U MPEACKa3aHUH
(¢u3MYeCKUX SBICHUN TPHUPOIBI MBICIH O HEOOXOAMMOCTH MPU3HATH €€ He KOJUIEKIHEeH aniMasoB, a
coOpaHMeM FWCKYCCTBEHHBIX KaMHEHl ObLTa TsDKeda I KaXJoro, a OCOOEHHO s TeX, KTO ObLI
OCJICTIJIEH TOPAOCTHIO 32 CBOM COOCTBEHHBIE AOCTHKEHUs. OIHAKO TOCTETIEHHO MAaTEeMaTHKH CBBIKIINCH
C TEM, YTO aKCHOMBI M TEOPEMBI UX HAayKH YTPATWIH CTaTyCc UCTHH O (u3uyeckoM mupe. Hexoropsie
o0nacTH OmbITa IOJICKA3BIBAM BBIOOp CIIEIUANBHBIX CHUCTEM aKCHOM — JUIsI TaKUX OOJacTedl 3TH
AKCUOMBI M JIOTMYECKHUE CJICACTBUSA N3 HUX 6I)IJII/I IMPUMCHUMBI AOCTATOYHO TOYHO, YTO ITO3BOJIMJIO
CUMTATh MX IMOJIE3HBIM OMKCAaHUEM JeHCTBUTEIbHOT0. Ho pacimpenne Takoir 06JacTé MOKET HaryoHo
CKa3aThCid Ha MPUMEHHMOCTH aKCHOM W TeopeM. UTo Kkacaercss m3ydeHUs (U3MUECKOTO MHpa, TO
MaTeMaTHKa He MpeAsiaracT HUYEero, KpoMe TEeOpuil, uin mojeneil. Beskuil pas, Korna HaKOIIEHHBIN
HaMH OIIbIT HIIHN CHGHI/IﬁJ’IBHLIfI OKCIICPpUMCHT IIOKa3bIBAC€T, YTO HOBAasd TEOpHUA OaCT 60nee TOYHOC
OTIMCaHWe PEaTbHOCTH, YeM CTapasi, CTApYI0 TEOPHIO BIIOJIHE JOIMYCTHMO 3aMEHUTHh HOBOW. OTHOIIEHHE
MaTeMaTHKH K (PH3HMYecKOMy MHPY TIPEKpacHO BIpa3mi B 1921 r. DiHmTEHH:

Ecan TCOPEMbI MAaTCMATUKU TpUJIaratoTCad K OTPAXKCHHUIO PCAJIbHOIO MHUpA, OHU HEC TOYHBI;, OHU
TOYHBI JI0 TE€X MOP, MOKa HE CChLIAIOTCS Ha JAEHCTBUTENBLHOCTD... OIHAKO, C APYroil CTOPOHBI, BEPHO U TO,
4YTO MaTe€MaTHKa BOO6IlIe U reoMeTpusa B YaCTHOCTHU 065133HBI CBOUM IPOUCXOKIACHUEM HeO6XO[[I/IMOCTI/I
Y3HATB 4TO-IHGO O OBEACHUN PeabHO CyIIeCTBYOIMX 06bekToB. ([31]7°, c. 83-84.)

Bor oTBepHyCS OT MaTEMATHKOB, H UM HE OCTaBAJIOCh HUYETO APYrOro, Kak MPHHATH YEIOBEKA.
HmenHo 310 0HHU U cienand. OHU NPOAOIDKAIN Pa3BUBaTh MATEMATHUKY M 3aHHMAThCS TIOUCKOM 3aKOHOB
TIPUPOJIBL, TEMEPH YXKe 3Hasl, YTO UX OTKPBITHS HE COCTABIISAIOT 4aCcTh O0KECTBEHHOIO TUIaHA, a ABIAIOTCS
TBOpeHHMAMU Jroaed. OpepkaHHbIe B MPOILLIOM MOOEIbl IOMOIJIM UM BHOBb OOPECTH YBEPEHHOCTH B
CBOMX CHJIaX, & HECKOHYaeMasl 4epe/ia HOBBIX yCIIEXOB BO3HArpakJaaia ux ycuius. JKu3Hb MaTeMaTHKH
CIacyii 4yJO0AeHCTBEHHOE «CHAI00be», €10 K€ CaMOW COCTABJIEHHOE: KOJIOCCAlbHbIE NOCTHKEHHS B
HEeGECHON MeXaHHKe, aKyCTHKE, THAPOAHHAMUKE, ONTHKE, TCOPHH SICKTPOMATHHTHOTO OIS H
WH)XEHEPHOM JIeTIE — M HEBEPOsATHAs TOYHOCTH NpenckasaHuid. Hayka, koTopas XOTsS M cpakanach MOJ
NMOOEIOHOCHBIM 3HAMEHEM WCTHHBI, HO OJICp)KMBaJla CBOM TMO0OEAbl C TIOMOIIBIO 3araJo4Hon
«BHYTpeHHel cuiby (T1. XV), Io/mKHa OBITh HaJelieHa CKPBITON MOIIBIO, YTOOBI HE CKa3aTh Maruei.
Pa3BuTne MaTeMaTHKH U IPUMEHEHHE €€ PE3yJIbTAaTOB K €CTECTBO3HAHMIO IMPOMCXOAMIO Teneps Ooree
OBICTPBIMH TEMITAMH, YEM IPEXKIE.

Oco3HaHue TOTr0, YTO MaTeMaTHKa He SIBIISIETCSI CBOJJOM a0COIOTHBIX HCTHH, 9XOM OTO3BAJIOCH Ha
MHOTHX OOJIACTSIX YeJIOBEYeCKOH nesTtenbHOCTH. Haunem c ecrectBozHanmsa. Co Bpemen lanunes
(U3MKY TOHUMAJIH, YTO B OCHOBE (hYH/IaMEHTAIbHBIX 3aKOHOB €CTECTBO3HAHUS, B OTIMYHE OT MaTeMa-
TUKH, JOJDKEH JIeKaTh 3KCIIEPUMEHT, XOTS paHee OHM Ha MPOTSHKEHWW NIBYX CTOJETHH CUWTANH, YTO
OTKpbIBaEMbIE UMM 3aKOHBI 3aJI0KeHbI B Tutane Mupo3fanus. Ho k Havany XIX B. ¢pu3uku npunumm x
3aKJIIOYEHUIO, YTO HHUKAKUE ECTECTBCHHOHAyYHBIE TEOPHHM TAaKKe HE SBISIOTCS a0COMIOTHBIMU
uctuHamu. Eciam gaxe MaTeMaTHKa MMEET CBOM Hadaja B YEJIOBEYECKOM OIBITE M HE MOXKET Ooee
OTCTauBaTh CBOXO UCTHUHY, PACCYKJAJIN €CTECTBOUCIIBITATENIH, TO, IOCKOJIBKY MBI HCIIONb3YEM aKCHOMBI
¥ TEOopeMbl MaTeMaTHKH, HAlld COOCTBEHHBIE TEOPUH YSA3BHMBI B elle OoibLIeld CTEHNeHH. 3aKOHBI

10 Sjiamrreiin A. CoGpanne Hayansix TpyoB. T.2. — M.; Hayka, 1966.

! driom: Maremarideckuii BApHAHT TEOPHH IEKTPOMATHHTHOTO MOt 6611 co3man Jik. K. MakcBesmom,
KOTOPBIH, MO BhIpaxkeHHI0 P. Muinkena, «o0iek ruiebeiickn oOHa)keHHBbIe mpeacTaBieHus Papanes B apucTo-
KpaTHYeCKHne ONIeXabl MareMmartukm». [Co3marenb OMUCATENbHOW TEOPUHU DJEKTPOMAarHeTu3Ma, camoydka M.
®apaneii, BecbMa JaleKHi OT MaTeMaTHKH, ObUI, KCTaTH CKa3aTh, OJHUM M3 HEMHOTHX (DPU3UKOB, KTO Cpa3y Xke
BBICOKO OIICHWJI IIepBhIe MyOrKkanuu MakcBea. |
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MPHUPOJIBI OTKPHIBACT 4YENIOBEK. MBI, a He TOCHOJh OOr, YCTaHAaBJIMBAaEM 3aKOHBI TPUPOIBI. 3aKOH
MIPUPOIBI OITUCHIBACT YEJIOBEK, a HE TIPEANHCHIBACT OOT.

OT3BYKH TMOCTUTTIIETO MaTeMaTHKy OeJICTBUS MOKATHINCH 0 BCeX oOiacTeil KynbTypsl. Bepa B
JIOCTHKUMOCTh MHUMBIX HCTUH B MaTEeMaTUKE U MaTEeMaTHYECKOW (PM3MKE MOpOXKIaia HAJCKIy Ha TO,
YTO WCTHHA JOCTIKAMA W BO BCEX OCTANBHBIX O0JIACTAX 3HAHWA. DTH HAASKIBl BhIpa3mil B 1637 T.
Hekapt B cBoeM «PaccyXIeHUH 0 METOZIEN:

Te /UIMHHBIC UENH BBIBOAOB, CIUIOIIb TPOCTBIX U JICTKHX, KOTOPBIMH OOBIYHO TOJIE3YIOTCS
TCOMETPBI, YTOOBI TOWTH 10 CBOMX HanOoJiee TPYAHBIX JOKA3aTEIbCTB, Al MHE TIOBOJI MPEJCTaBUTh cele,
YTO M BCE BEIU, KOTOPBIC MOTYT CTaTh MPEIMETOM 3HAHUS JIFOJCH, HAXOIATCS MEXIy cOOOi B TaKOW e
MOCJIEeI0BATENLHOCTH. TakuM 00pa3oM, eciM OcTeperaTbCs MPUHUMATh 33 KMCTHHHOE YTO-TH0O0, YTO
TaKOBBIM HE SIBIISICTCS, M BCEr1a COOIOATh MOPSI0K, B KAKOM CJISAYeT BBIBOAUTH OIHO M3 JPYroro, TO He
MOXET CYIIECTBOBATh HCTHH HU CTOJIb OTJAICHHBIX, YTOOBI OHU ObLIM HEJIOCTHIKHUMBI, HH CTOJb COKPOBEH-
HBIX, 9TOOBI HENTB3sI OBLIO MX PACKPHITE. ([141™%, ¢. 23.)

Jexapt Hamucan 3T CTPOKH B T€ BpeMeHa, KOTJa YCIeXd MaTeMaTHIecKoro MeToja ObLTH erle
cpaBuuTenbHO HeBennku. K cepenuue XVIII B. 3Tu ycnexu cTaiu CTOJIh MHOTOYHCICHHBI U BECOMBEI,
YTO BEAYIIME MBICIUTEIN OOpEIM YBEPEHHOCTh B HEOOXOIMMOCTH NPUMEHEHHUS PAlMOHAIBLHOTO U
MaTeMaTHYECKOTO MOAXOAa BCIOMy, TNe HEOOXOAWMO JOCTHYh HWCTHHHL. VMess B BUAYy CBOW BeK,
J'Anambep nmcan:

... Hekas sk3anbranus uaeil, BeI3piBaeMas B Hac 3penuileM BceneHHOH ... TNIOJOTBOPHO CKa3aiach
Ha ymax. PasnmBasch mOBCIOAy, MONOOHO peKe, CMBIBIICH IUIOTHHBEL, 3TO IDIOAOTBOPHOE BIMSHHE
HAaCHJILCTBEHHO VYBIIEKAJIO Ha CBOEM ITyTH BCE, YTO CKOJNBKO-HHOYIOb MeMano eMmy ... OT NpUHIUIOB
TEOJIOTHH [I0 OCHOBAaHWH PEIUTHO3HBIX OTKPOBEHHI, OT METa(pH3UKU JO BOIPOCOB BKYyCa, OT MY3BIKH IO
MOpAJH, OT CXOJACTUYECKUX TUCITYTOB TEOJOTOB IO TOPTOBJIH, OT 3aKOHOB KHS3EH 0 3aKOHOB IIPOCTOTO
Hapoza, OT 3aKOHOB IPHPOJBI O 3aKOHOB HAIMH... — BCE MOABEPIIIOCH OOCYKICHHIO, OBLIO MPOaHATU3H-
POBaHO WM IO KpalfHEH Mepe OTMEYeHO.

YBEpEeHHOCTh B TOM, YTO HCTHHBI YIACTCSI OOHAPYKHUThH BO BCEX O0JIACTSX YEIIOBEYECKOTO 3HAHUS,
ObLTa 0 OCHOBaHMsI MOJI0OPBaHa, KOT/Ia BBIACHUIIOCH, YTO a0COIOTHON MCTUHBI HET 1a)kKe B MaTeMaTHKe.
Bo3MoHO, 4TO Hajexna U axe Bepa B BO3SMOXKHOCTh JOCTIKEHHS aOCOJIOTHOrO 3HAHHUSA B BOIPOCAX
MIOJIUTUKH, DTUKU, PEIUTUH, SKOHOMHUKH M MHOTHX JIPYTHX OOJIACTSX ellle TeIUIMIach B yMax JIIOJEH,
OJTHAKO camasi MPOYHasl Oropa MOJOOHBIX HaJeXK] ObUla yTpadeHa. Maremaruka siBUJIa MHUPY JOKa3a-
TEIbCTBO TOrO, YTO YEJIOBEK MOYKET IOCTUTaTh WUCTHHBI — HO OHA K€ W OINpOBEpria JAHHOE €I0
J0Ka3aTesbecTBO. HeeBKIMIoBa reoMeTpys M KBaTCPHUOHBI, 03HAMEHOBABIINE TPUYM( YEI0BEUYECKOTO
pasyma, mpuBer K OEJCTBUIO, TOCTUTTIIEMY JTYXOBHBIHA MUD YeJIOBEKa.

ITo BeIpa)KeHHIO 3HAMEHHUTOTO Icuxojora Yuibsima [[xelimca (1842—-1910), «ayxoBHast KHU3Hb
YEJIOBEKa MOYTH LIETUKOM 3aKIJIIOYaeTCs B 3aMEHE KOHIIENTYAJIbHBIM MOPSAKOM TOM yHOPSIOYEHHOCTH
OIIYIIEHUH, B KOTOPBIX INEPBOHAYAIBHO 3aredariisieTcss ero ombIT». Ho KoHuenTyaabHBINA MOpPSIOK
JIAJIEKO HE OTPaXKaeT yNopsAA04EHHOCTb BOCIIPUATUI.

C yTpaToii UCTHHBI pa3yM YeJIOBEKa YTPATHUI TOYKY OINOPBI, CBOKO CHCTEMY OTcueTa. «I'opAaocTh
YeJI0BEUECKOT0 pa3yMay, 1ajias, yBiekia 3a co00i 37jaHie UCTUHBL. Y POK 3TOTO COCTOSUI B CIIEIYIOIIEM:
HUKOTJIa HeJIb3s yTBEPXKJIaTh TIOTMaTHUECKH JaKe TO, B U€M MBI HEKOJIEOMMO yBepeHbI. FIMeHHO To, B
YyeM Mbl HanOoJiee yBEpEeHbI, JIOJDKHO BBI3BIBATH HAUOOJBIINE COMHEHHUS, OO 37€Ch MPOSBIISIOTCS HE
TOJIBKO HAIIM JOCTW)KEHHSA, HO M Hallla OTpaHMYEHHOCTh, MPEJENbl HAIIMX BO3MOXKHOCTEH. Mcropuro
BceoOIeil yOexkIeHHOCTH B UCTHHHOCTH MaTeMAaTHKH MOKHO 3aKOHUYHTB, MPOIUTHPOBAB «Pa3mblliie-
HuUs 0 6eccmepTun» YopacsopTa. B cepenune X VIII B. MaTeMaTHKH MOTJIH CKa3aTh O CBOUX TBOPEHHUSAX:

Hamr 6or — Harr gom,
U ot Hero mMul HU30HAEM
B cusinbe cnasbl.

152
15,

Hexapt P. Paccyxnenue o metoze ¢ mpunoxkenusmu. Cepust «Knaccuku Haykuy. — M.: Hayka, 1953.
*B.3.: Jla mer TYT HUKAKOTO OEICTBHS B IOSBICHWN HEEBKIMIOBBIX T€OMETPHH M KBaTepHHOHOB. (s
€BKJIMJIOBOH T€OMETPHH U IIPEKHUX)» YHCEN MOSBICHNE STHX HOBBIX 00BEKTOB — 3TO TaKOE )K€ «OenCTBHE», KakK
JUT KOMIIBIOTEPHOI IporpaMMbl 4 HamncaHWe KeM-TO ApYroi mporpammsel B. Bot u Bc€ «benctBue»). Ho 6ema
BCE-TaKM HajaBMramach. I 3aximroyanach OHa B TOM, YTO OCHOBAHUSIMH MAaTE€MAaTHKM JIIOAM HA4ald CUUTATh
AKCHOMBI — KOTZIa Ha CAMOM JIeJIe OCHOBAHUSIMU OBIIIM — IPOTPaMMBEI.
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B CCpeaArHC XIX B. MaTeMaTHKaM HE OCTaBaj0Ch HUYCTO APYTroro, Kaxk ¢ rop€ybro NprU3HATh:

Kyna 6 s au mpurmen,
OpHy KapTHHY 3pIO:
ITpoup HaBcera HCUYE3HYBILYIO CIIABY.

Ho ucropus He naet moBoja k yHeiHMIO. Kak cka3zan o MaremaTtuke reHuanbHbId DBapuct ["anya
(1811-1832) «[»Ta] Hayka — TBOPCHHE YEIIOBEUCCKOTO pasyMa, MPEAHAa3HAYEHHOE HE CTOJIbKO IS
3HAHWA, CKOJBKO ISl TIO3HAHWS, U TOWCKA, a He JJS OTHICKAaHUS WCTHHED. BO3MOXHO, B camoi
MPUPOJIE WCTHUHBI 3al0’K€Ha CHOCOOHOCTh YCKONB3aTh OT MPECIENOBAaHUS WM, TOBOPS CIOBaMHU
pumckoro ¢unocoda Jlynus Cenexu, «pupojia He cpa3y OTKPHIBACT CBOU TalHBD».
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V. Henozuunoe pazgumue nocuyHeiiuieil U3 HayK

Her, He omnakuBath ObLIOE —
B Hem crry HamoOHO HCKATB.
Yopoceopm

Ha npoTspkeHuM IBYX ThICSYETIETHI MaTe-
MaTUKA OBUIM YBEPEHBI B TOM, 4YTO BeChMa
YCHEIIHO OTKPBIBAIOT MaTEMaTUYECKUE MpHUH-
LWL, 3aJI0KEHHBbIE B (DyHIaMEHTe MHUPO3IAaHUA.
Ho B cepemune XIX B. OHM BBIHYXICHBI OBLIH
MIPU3HATH, YTO TIYOOKO 3201y KIAINCh, TPHHUMAS
MaTeMaTHYeCKHe 3aKOHBI 32 aOCONFOTHBIE HCTHHBI.
B TeueHue ABYX ThICAYENETH MAaT€MaTUKU HE
COMHEBAJIUCh, YTO HEYKOCHUTEIBHO CIEAYIOT
MPEINIOKCHHON TPEBHEIPEUCCKUMU MBICTUTEIISIMU
CXeM€ MOCTHKEHUSI UCTUHBI, BBIBOAS C OMOULIBIO
JNETYKTUBHBIX PACCYXXICHUN W3 MaTEMaTHYCCKUX
aKCMOM  CJIEACTBUA, HE  YyCTyHalollue I0
HaJeXKHOCTH CaMHUM HUCXOAHBIM akcuomam. I[lo-
CKOJIBKY MaTEMaTHYECKUE 3aKOHBI ECTECTBO-
3HAHUS OTJIMYAINCh HEOOBIYaHOW TOYHOCTHIO,
peaKHe pacXOoXACHUS MO MOBOAY KOPPEKTHOCTH
HEKOTOPBIX MATEMATHUYECKUX PACCYKICHUA OTMe-
TAJIMCh KaK HE 3acily’KUBarollle BHUMaHUs. Jlaxe
caMble  TPOHHUIATENbHBIE W  JTaJLHOBUIHBIC
MaTeMaTHKH ObUH yOeXIeHBI, 4TO JH000H Ipodern
B MaT€MaTHYECKOM JI0Ka3aTeIbCTBE, €CIM TAaKOBON OOHAPYKHMTCs, MOKET OBITh JIETKO BOcmojHeH. Ho B
XIX B. emuHOAYyIIME MaTeMaTHKOB MO IOBOAY O€3yNpedHOW JOKa3aTelbHOCTH MaTeMaTH4ecKhX
paccyXIeHul sIBHO OKOJIe0aI0Ch.

Uro xe OTKpBUIO MaTeMaThkaMm riaza? Kak oHM CMOTJIM MOHATH, YTO 33201y KIaIHCh, TIOJArasch
Ha 0e3yNpedHOCTh MaTeMaTHUYSCKUX paccyxaenuil? HexoTopele mMaTemaruku emie B Hadajie XIX B.
BhIpaXKaJld 03a00YCHHOCTh B CBSI3U C KPHUTUKOH, KOTOPOH IOJBEPrajuch OCHOBHBIC ITOJIOKEHUS
MaTeMaTHYECKOTO aHaJIN3a, HO OONBIIMHCTBO CUHMTAIO 3TH HAIMAIKHA HETOCTATOYHO OOOCHOBAHHBIMH U
MPOCTO MTHOPHUPOBAIO WX. JIWIL MOsBIEHWE HEEBKIWIOBOM T'€OMETPHUU M KBATEPHHUOHOB, KOTOPHIE
3aCTaBWJIM MAaTEMAaTHUKYy OTKa3aThCsl OT MHOTOBEKOBBIX MPETEH3M HA BlaJieHUE abCOMIOTHOM MCTUHOM,
moOynniao OONBITMHCTBO MAaTEeMAaTUKOB OOpAaTUTh BHUMaHHE Ha MPOOENBl B JIOTUKE MaTeMaTHYeCKHX
HUCCIIEIOBaHUH.

PaboTel B 001aCTH HEEBKIIUIOBOM T€OMETPHH, KOTOPHIE COMPOBOXKIAINCH MOCTOSHHBIMHU U CTOJIb
€CTECTBCHHBIMU CCBHUIKAMH HA AHAJOTMYHBIE TEOPEMbl M JOKA3aTENbCTBAa EBKIHUJIOBOM I'€OMETPUH,
MpPUBEIN K MOPA3UTEIbHOMY OTKPBITHIO: BBIICHWJIOCH, 4YTO €BKJIUIOBA TIEOMETpHUS, KOTOPYIO Ha
MPOTSDKCHUH JBYX THICSYEIICTHN CITeIIMAIMCTHI MTPOBO3TIIAIIATN HEMOAPAKAeMBbIM 00pa3IlOM CTPOTHUX
JTIOKA3aTeNbCTB, 00JIAaeT CEPhEe3HBIMHU JIOTHYeCKUMHU U3bsHamu! Co3MaHMe HOBBIX airedp, Hadaio
KOTOPOMY OBLJIO IOJIOKEHO BBEJICHHUEM KBaTepPHUOHOB [ri1. 1V], HACTOIBKO 00ECITOKOUIO MaTEMATHKOB,
YTO WM 3aXO0TEJOCh MOJABEPTrHYTh KPUTHUECKOMY IIEPECMOTPY JIOTHUYECKHE OCHOBBI apU(PMETHKH H
anreOpbl OOBIUHBIX BEIISCTBEHHBIX M KOMIUIEKCHBIX YHCeld. Takoi mepecMoTp ACHCTBHTEIBHO ObLI
HEOOXOJMM — XOTsI OBI JJIsi TOTO, YTOOBl YOSAUTHCS B HAJIEKHOCTH MPEACTABICHUN O CBOWCTBAX 3TUX
ancen.” OTKpbITHE, KOTOPOE OKUIATO MATEMATHKOB B, Ka3aJI0Ch ObI, XOPOIIIO H3BECTHON UM 0071aCTH,
OBUTO TOMCTHHE yAWBHUTEIBHBIM: 3TH pa3leibl MaTEMaTHKH, TPAIUIIMOHHO CUUTABIIHNECS B BEHICIICH
CTEIEHU JIOTUYHBIMU, Pa3BUBAJIUCH AJIOTMYHO!

154 B.3.: TlepecmoTp ACHCTBUTENHHO BBLT HYXKEH, 1a TOIBKO CMOTPEIIH HE B Ty CTOPOHY, Ky/Ia HaJIo.
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Ecin xowems pa3o0paThCsi B HACTOSIIEM, CIIEAYeT MPEKAEC BCEro 3ariisiHyTh B Hporioe!
OOpaTuBmIHCh K TPONIIOMY, MAaT€MaTHKH, Yb€ BOCIPHITHE OOOCTPIIIOCH B PE3YNbTATe IOCIEIHHX
OTKPBITH, HAaKOHeI[ YBUAENH TO, YTO YCKONB3aJO OT WX IPEANIECTBEHHHKOB WM MHMO YEro Te
PaBHOJYIITHO MPOXOJWIM B CBOEM O€3yAepKHOM CTPEMJICHHU MOCTHYL UCTHHY. Pazymeercs, matema-
THUKH OTHIONIh HE cOOMpalMch 0€3pOIOTHO OTKA3bIBATHCS OT CBoel Hayku. [loMrMo Toro, 4To MaTeMaTu-
YECKHE METOJIBI TIPOIOJDKAIIA OCTaBaThca BechMa 3(P(EKTUBHBIM HHCTPYMEHTOM €CT€CTBEHHOHAYYHOTO
WCCJICJIOBAHUs, MaTeMaTHKa cama Mo ce0e NpeBpaTwiach B O0JACTh 3HAHHS, KOTOPYK) MHOTHC
MaTeMaTHKH Bcies 3a [1IaTOHOM CUMTamu 0co00i «BHEYyBCTBEHHON peanbHOCTBIO» . EcTecTBEHHO,
MaTeMaTHKH COWIHA, YTO MM TIOJ CHIy IO KpaiHel Mepe MepecMOTPeTh JIOTHYECKYIO CTPYKTYpPY
MaTEeMaTHKH U BOCIIOJIHUTE MMPOOENTHI B HEW WM U3MEHUTH T€ ee 00JIacTH, T/ie OOHAPYKATCS U3bSHEIL.

Kak HaMm yxe U3BECTHO, poJIOHaYaIbHUKAMH JICTYKTUBHOW MaTEeMAaTUKH OBLIM JPEBHHUE TPEKU U
MEPBBIM, Ka3aJloch OBI, COBEPIICHHHIM MaTeMaTH4YeCKHM TocTpoeHueMm cranu «Hauama» EBkmmma.
Hauap ¢ omnpenenenuid u akcuom, EBKIMA nanee mepexoAwsl K AOKa3aTenbCTBY TeopeM. lloBropum,
OJIHAKO, HEKOTOPBIE U3 onpeeseHni Epxinpa:

1. Touka €CTh TO, YTO HE MMEECT YaCTCH.

2. Jluaus e — IiHA 0e3 IUPHUHBL.

3. [IpsiMast TUHMS €CTh T4, KOTOpask PaBHO PACIIOIOKEHA [0 OTHOIICHHUIO K TOYKaM Ha Hel.
([25]*°, ka. I-VI, c. 11.)

ApHUCTOTENh YUHII, YTO ONpEeNIeHHE JOIDKHO OMKCHIBAThH ONPEAEieMOe TOHSITHE Yepe3 IpyTHe,
y’)K€ W3BECTHBIC MOHATHA. A Tak KaK C Yero-T0 HEOOXOIWMO HayaTh, yTBEpPKIal APHUCTOTENb, TO B
KaueCTBE UCXOHBIX HEOOXOMMO PUHATH KAaKUE-TO HEOMPEISIIIEMbIC MOHSITHS. XOTs, CYs 10 MHOTHM
MaHHBIM, EBKIM, *kuBmNi u padoraBmuii B Anekcarnpuu npuMepHo B Il B. 1o H.3., Xopormio 3HaI 0
paboTax TpedecKnx aBTOPOB KIIACCHYECKOH 3IOXH, B YACTHOCTH APHCTOTENS, OH TEM HE MeHee Iall
OTIpe/ICIICHUE BCEM I€OMETPUICCKUM ITOHITHSIM.

Dror mpocuer Epkmmma'®’ mpHHSTO OOBSCHATH ABYMs HpHumHamu. JIn6o EBkmnm 6bim He
corjaceH ¢ ApUCTOTENEeM B TOM, YTO MICXOJHBIE TIOHATHS JOKHEI OBITh HEOTPEeNeIsIeMbIMH, JTH00, KaK
YTBEPXKIAIOT HEKOTOPhIC 3allUTHUKM EBKIMAA, OH CO3HaBal HEOOXOJAMMOCTH HEOMPEACIICMBIX
MOHATHH, HO CBOUMH TICPBBIMH OIPEICICHUSIMU HaMEPEBaJICS AaTh JHIIb HHTYUTUBHOE MPEICTABICHHUE
O CMBICIIE OIpEeeNIIeMbIX MOHATAN, MO3BOJSIONIEe IOHATh MOCIEeAyIomme akcuomMbl. Ho ecium
CIIPaBEUIMBO TIOCIIEAHEE, TO B TaKOM ciy4yae EBximj Bpsa nu cran Obl BKIIIOYATH OMpEeNiCHUS B
ocHOBHOM TekcT «Havam». KakoBbl Obl HM ObUIM HaAMEPEHUs camMoro EBKinza, HUKTO M3 MaTeMaTHKOB,
CIIEJTOBABININX JeAYKTHBHOMY MeTOoay EBKiIHIa Ha TPOTSHKEHWH NBYX TBHICSUYENECTHI, HE OTMETHII
HEOOXOMMOCTh HEOTIpeIeTIIeMbIX MOHITHIA. Ha HE00X0AMMOCTh TaKWX MOHATUN OOpaTWII BHUMaHHE B
cBoeM «Tpakrate o reomeTpuueckoM ayxe» (1658) Ilackaib, HO 3TO ero HaMOMHUHAHHUE MPOCTO HE OBLIO
HUKEM 3aMEYCHO.

A kak oOctosmo gemo ¢ akcmomamu Epxmmma? Crenys, mo-BugumomMy, Apucrotento, EBkiua
chopMynupoBan psia OOMUX MOHATHH, MPUMEHHMBIX K JFOOOMY PacCyXICHHUIO, M IMATh MOCTYJATOB,
NPUMEHUMBIX TOJNBKO K reomerpud. OnHO M3 OOIMX MOHSATHH Tiacuiio: «M ecnu K paBHBIM [Belam)|
npUOABIIAIOTCS paBHbIE, TO U 1eible OyayT paBubl» ([25], ku. 1-VI, c. 15). Tlox cioBom «Bemm» EBkina
MMOHWMAJ JJIMHBI, TUIOMIATH, O0OBEMBl W IeNble 4Yrcia. Pa3dymeercs, TO CJIOBO JOIMYCKAaeT BechMa
HIMpOKoe ToskoBanue. Ho eine B 0osibleli CTENIEHH MOXKET BBOJIUTH B 3a0JIyKICHHUE 00Iee yTBEpXKIe-
HUE, YTO (DUTYphI, COBNAJAMONIUNE INPU HAIOKECHUH, paBHbl. C MOMOIIBI 3TOH aKCHOMBI EBKIHI

% sIrjom: Tlnaton gemun Beenennyro Ha «MHp BHAMMBIH», Ky/Ia OTHOCHTCS BCE PEalbHO CyIIECTBYIONIEE
U «MHpP YMOIIOCTI)KUMBIN», HO HE BUANMBIA U HE OCS3aeMBIi, K KOTOPOMY OH OTHOCHJI, B YACTHOCTH, MaTEMAaTHUKY
M UCKycCTBO [cM., Hanpumep, «['ocymapctBo» [lnarona ([7: Ilnaron. Counnenus B 3-x tomax. T.3, u.l. — M.:
Meicib, 1971], c. 317 u nanee)].

1% Hauana Esxmmpa. — M.—JL.: T'ocrexusnart, 1948 (kuuru 1-VI), 1949 (kuuru VII-X).

7 B.3.: Her mmkakoro mpocdera. EBKIMI BOBCE He JeNal TO, UTO €My HPHIHCHIBAIOT COBPEMEHHBIE
aBTOPBI, — T.€. HE TBITAJICSI CTPOUTH TEOMETPHIO U3 AKCHOM B COBPEMEHHOM NOHUMAHUU, U IPUHIIMII «HEOIIPEaeIs-
eMBIX TOHATHI» eMy ObUI He HyXeH. BooOImme 3TOT mpuHIMI caM Mo cebe OTpakaeT JOBOJIFHO IMPHUMHTHBHBIC
MPEACTaBICHNS O JIOTWKE M JIOTHYECKMX cucTemax. Ha camom pene Oomnee 3(dexkTuBHa Takas JIOTHYIECKas
cuctema, B kotopoit HET HeomnpenensieMbIx TOHATHH, a BCE MOHITHS CBI3aHBI B «KOJBIOY». OTHO ompeaensercs
gepe3 apyroe, sikoOsr Circulus vitiosus, HO MO3T TIpHEMHHKA JIETKO PACHIM(POBBIBAET W HHTEPIPETHPYET BCIO
cuctemy B 11esioM. (TodHO Tak ke JeHCTBYeT peOSHOK: /Uil HETO TOXKE HET HEONpeAeIsieMbIX TOHATUN, BCE KaK-TO
0OBSICHACTCSI-OIPEACIIETCS,, HO, HECMOTPS HA «IIOPOYHBIA KpPYyr», HECOMHEHHO TaM HPHUCYTCTBYIOIIHN, MHP
pebderkom 3ddexTHBHO MOHMMaeTcs W nocturaercs. Haobopor, 3TO0 TOJBKO 3aTpyAHMIIO OBl €My HNOHHMaHHE
MHpa, ecIM Ha CBOHM BONpoc «YUTo Takoe JTMHUA?» OH HOIyYHII ObI OTBET: «ITO HEONPEIEISIEMOE TIOHATHEY).
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JIOKa3bIBaJl KOHIPYIHTHOCTh JBYX TPEYTOJIBHHUKOB, Halaras OJAWH TPEYTOJIbHUK Ha APYTro M BBIBOAS U3
W3BECTHBIX T'€OMETPUYECKUX (PAaKTOB 3aKIIOUEHHE O PaBeHCTBE yrioB. Ho 4ToObl HanoxuTh OAWMH
TPEyroJbHHUK Ha APYroi, ero HeoOXoANMO NepeABHHYTh. EBKINI mpeamonaran, 4To nepeMeneHue He
CKa3bIBaeTCsl Ha CBOMCTBaxX TpeyroibHuKa. TakuMm oOpa3om, oOlee MOHSITHE, 33Aalollee «IPUHINI
HAJIOKCHHUA», MO CYLIECTBY, BBIPA)KACT OJHOPOIAHOCTH IPOCTPAHCTBA, T.€. HE3aBUCUMOCTH CBOMICTB
TeOMETPUUECKUX (GUIyp OT MX PACIOJIOKEHHsS B IPOCTPAHCTBE. Takoro poja AOMYyILEHHE BIIOJIHE
pa3yMHO, HO BCE e SIBJIIETCS JOMOJHUTENbHBIM JOMYIIEHUEM: ONpeeNieHus B eBKIUI0BBIX «Hauamaxy
HE 3aTPArHBAIOT MOHATHS IBHKCHHS.

B cBoux nmokazarenbcTBax EBKIMA Hepenko
mpuOeran K akcmoMmam, SIBHO UM He chopMyIu-
poBanHbM. Emie ["aycc oOpatwi BHUMaHue Ha TO,
yTo EBKINI rOBOPUT O TOUKaX, JISKALIUX MEXKIY :
JPYTUMH TOYKaMH, ¥ O MPSIMBIX, JEKAIUX MEXKIY /
JPYTUMH TPSIMBIMH, HU CIIOBOM HE OOMOJIBHBIIHCH
0 TIOHATHUH «JIEKATh MEXAY» U ero cBoicTBax. [lo-
BUAMMOMY, EBKINI MBICIEHHO MpPENCTaBIsUT Ieo-
MeTpHUecKue (UTypsl M HCIONB30BAI B JIOKa-
3aTeNIbCTBAX TEOPEM CBOMCTBA pEaNbHBIX (QHTYD,
HE OTpaKCHHbIE B akcuomax. HarysgHele reomer-
pUUECKHE TNPEICTaBICHHUS MOTYT OKa3aThCsl BECbMa IIOJIC3HBIMHM M IPU JOKa3aTEJIbCTBE, U IPH
3aMOMUHAHMM TEOPEMBI, HO POJNb WX JOMKHA OBITH JIHIIb BCOMOraTenbHOR.'™ JleiGHm oOparmi
BHUMAaHUE €IIe Ha OAHY aKCHOMY, HESBHO HMCIIOJIb30BaHHYI0 EBKINAOM, — aKCHOMY O TaK Ha3bIBAEMOM
HenpepbeIBHOCTU. JleficTBUTENbHO, EBKINMA WIMPOKO MOJB30BAjJCS TEM, YTO IpsMas, COEAMHSIOIIAsS
TOYKY A, PacIoJIOKESHHYIO 10 OJHY cTOpoHy OT | (puc. 5.1), ¢ TouKoil B, pacmnojoKeHHOH MO APYTryIo
cropony ot npsmoii |, umeer ¢ | 06uryro Touky. CyiiecTBoBaH#ie 00IIEH TOYKH OYSBHIHO U3 YSPTEKA —
OJTHAKO HU OJJHAa AaKCHOMa O MPSAMBIX HE FapaHTUPYET, YTO Takas o0IIas TOUYKa JCHCTBUTEIHHO UMEETCS.
BrpodeMm, MOKHO JTH TOBOPUTH, YTO TOUKH «HAXOJSTCS MO pa3Hble CTOPOHBI OT mpsiMoii»? [lomoOHoe
CIIOBOYMOTpeOJICHNE TaKKe€ OCHOBBIBACTCS Ha HESABHO TMOJApa3syMeBaeMoi, HO HedopMymaupyemMoin
aKCHOME.

IToMuMO pa3nUYHOTO Pojia HM3BSHOB M HEJOCTATKOB B ONpEACNCHMAX M akcuomax «Hagamay
EBknuia coneprkanu Takke MHOTO HeaJIeKBaTHBIX JI0Ka3aTelnbCTB. JloKa3aTeabcTBa OTHUX TeOpeM ObUTH
OLIMOOYHBIMM; JIOKA3aTENbCTBA APYTUX OXBAThIBAIU JIMIIL YACTHBIA CIydaill yTBEp:KAEHHS TEOPEMBI
WIN KOH(UTYypaluy, 0 KOTOPOH B HEH TOBOPHIIOCH. Takoro poja HEJOCTATKU HE CTOJIb CEPhE3HBI, TaK
KaK MX Jierde WCIpaBUTh. EBKIIMA YMBIIIICHHO MPOBOJMI MpPaBUIILHBIE JOKAa3aTelbCcTBA ISl QHUTYD,
BEChbMa OTJAICHHO HAMIOMHHAIOMIUX H300paxkaemble. Ho ecnu cyauts o «Hawamax» B 1e7IOM, TO ¢
MOJIHBIM OCHOBAaHMEM MOKHO CKa3aTh, YTO B psA€ CIy4aeB JOKa3aTeslbCcTBa EBKimza, kacarouiuecs
JIETKO BOCTIPOM3BOJUMBIX Ha uepTexxax ¢uryp, umenu aedexrsl. Kopoue rosops, noruka B «Hagamax»
EBknuaa ocrapisina )xenaTh JyUIIero.

HecmoTps Ha Bce HenOCTaTKM eBKIMAOBHIX «Hauamy, mydmire MaTeMaTuky, €CTeCTBOUCIIBITATEH
u unocodsr mpumepHo 10 koHia XVIII B. Bujenu B HAX upean maTeMaTudeckon crporoctu. Ilackans
B CBOMX «MBICISIX» BBIpa3WJl 3TO BceoOlllee BOCXUINEHHE Tak: «[eoMeTpudueckuii qyX BO BceM
MIPEBOCXOANUT T€ MPEAMETHI, KOTOPbIE MOAJAIOTCS 3aKOHYEHHOMY aHain3y. OH HauWHaeT C akCHOM U
BBIBOAMT 3aKJIIOUEHHS], UCTUHHOCTh KOTOPBIX MOXET OBITh JIOKa3aHa C IMOMOIIbI0 YHUBEpPCAIBHBIX
JIOTHYECKHX TPaBH». YUHUTENb U MpeliiecTBeHHUK HproToHa no kadenpe B KemOpumkckoM yHHBEp-
cutere Mcaak bappoy mepeuncnni BoceMb NPUYHH HEMOTPEIIMMOCTH T€OMETPHH: SICHOCTh T€OMETPH-
YECKUX IMOHITHUH; OJTHO3HAYHOCTH OMNpPEAEIEHHN; Hallla MHTYUTHBHAs YBEPEHHOCTh B YHHMBEPCAJIBHOM
WCTUHHOCTH OOIIMX T€OMETPHUUYECKHX MOHATHUH; MPaBAONOA00HOCTh M HATJSIIHOCTH T€OMETPHUUECKUX
MOCTYJIATOB; MaJOYHCIEHHOCTh TEOMETPUYECKUX aKCHOM; SICHOE TIOHUMaHHE CTII0c00a MOyd9eHHUs BCeX
BEJIMUMH; YETKasl MOCIEJ0BATEIbHOCTh J0KA3aTEIbCTB; OTKa3 OT MCIOJIb30BAHMSA BCETO HEW3BECTHOTO.
Takoro poja npu3HaHUS JOCTOMHCTB F€OMETPHH MOXKHO ObUTIO OBl mpomomkuTh. B 1873 1. u3BecTHBIN

o

oW

Puc. 5.1. Akcuoma, KOTOpyIO HE
chopmynmpoBan EBxing

158 sIrjmom: Kak Ml yke orveuans, EBKIH, ClIeIys MaTeMaTHIECKHM yCTAHOBKAM APHCTOTEIS, IBITANCS
00OWTHCH B TEOMETPUH 0€3 BCAKOTO HCIOIH30BAHUS IBIKEHHH (YTO eMy, KCTaTH CKa3aTh, IOJHOCTHIO TaK M HE
YAaJI0Ch).

19 B.93.: O10 ecim 3a1aThCS LENBIO IPUMEHSTH AKCHOMATHUECKHI METOJ B €I0 COBPEMEHHOM MTOHHMAHHH,
— KakoBOH nenu y EBkimma sSBHO He ObUTO. A eCli Ielb — paccyXJaTh O MOTEHIHUAIBHBIX MPOAYKTaX HPOTrpaMM
(mycTh W He oTAaBas cebe OTYETa O TOM, YTO 3TO IPOrPaMMBI), TO MOXHO IOJIATaThCsl HA BCE 3HAHHS O TOM, Kak
9TH IPOrPaMMBI PaOOTAIOT U YTO OHM CO3/AI0T (KaK Ha CaMOM JieNe M ocTynan EBKiu).
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cnenuanuct no teopun umucen ['eapu xon CruBeH Cmut ckazan: «['eomeTpusi oOpaTuiach Obl B
HHUYTO, ecii Obl HE €€ CTPOrocTh... Iloutn Bcemu mpu3HaHo, yTo MeToabl EBKinna Oe3ynpeuHsl ¢ TOUKH
3pEHUs CTPOTOCTI.

Tem He MeHee, paboTast HaJ CO3AaHUEM HECBKIMAOBOW T€OMETPUH, MATEMaTHKH OOHAPYKHUIIH B
€BKJIMJIOBOI CXeMe IOCTPOCHHS I'€OMETPUU CTOJb OOJBIIOE YUCIO NE(PEKTOB, UYTO BOCXHUINATHCA €€
COBEPILEHCTBOM ObUIO YK€ HEBO3MOXXHO. HeeBkiumoBa reomerpus crajga TeM pudoM, O KOTOPBIH
pasbunace reomerpusi EBximaa. To, 4To paHee Ka3aloch HaJEKHON TBEPIbIO, B JEHCTBUTEIBLHOCTH
0Ka3aJI0Ch MpeaaTeIbCKON TOTBIO.

PazymeeTtcs, eBKIHMI0Ba TEOMETPHsI COCTABIACT JHIIs 4acTh MaTemaruku. C mHagama XVIII B.
ropazmgo 0Oojee OOMMPHOHN cTajla YacTh MaTEMAaTHKH, IOCBAINEHHAs CBOHCTBaM dYmcel. Ho kak xe
pa3BUBAJIOCH JIOTMYECKOE MOHATHE Yncna?

B Jlpesnem Erunte u BaBuioHe yxe ObUTH XOPOIIO 3HAKOMEI C IENIBIMH YUCIAMH, APOOSIMHU U
Jaxe C TAKMMH HMPPALHOHATBHBIME unCiaMu, Kak V2 umm V3. JUis NpakTHUeCKHX MPUIOXKCHHit
MppaloHalbHbIE YKCia allpOKCUMUPOBAIN pallioHaIbHBIMU. Ho mockonbky MareMatuka B JlpeBHEM
Erunre, BaBunone u naxe Bmiots 10 IV B. 10 H.3. B lpeBHeil I'peruu cTpounack Ha UHTYUTUBHON WIH
SMIMPUIECKON OCHOBE, KaK BOCXHUIIICHHE €€ JIOTHIECKON CTPYKTYPOH, TaK M €€ KPUTHUKA OBLIH B PaBHOU
CTereHH OecrpeMeTHBI.

IlepBoe M3BeCTHOE HaM JIOTUYECKH IOCIIEOBATENBHOE M3JI0KEHNE TEOPUH LENbIX YHCEN COIep-
xkutca B VII, VIII u IX kaurax «Hauam» EBknupa. B Hux EBkiua npeanaraer, Hampumep, Takue
onpeneneHus: «EquHuna ecth [To], yepe3 4TO KaXA0€ M3 CYLIECTBYIOLIMX CUUTACTCS €OUHBIM; YHCIO
)K€ — MHOXXECTBO, COCTABJICHHOE M3 CIWHMID ([25]160, kH. VII-X, c¢. 9). flcHo, 4Tr0 mOmOOHBIC
OTIpeIeJICHHSI MaJI0 YTO TOBOPAT — B X (OPMYIMPOBKAX OTpakaeTcst TOT GaKT, YTO KaK B apu(pMeTHKE
EBknuaa, Tak U B €ro reOMETPUU MPOSBISIETCS HENOHMMAaHHE HEOOXOAMMOCTH HEOIpenesieMbIX
nonstuid. [Ipu BBIBOJIE CBOMCTB MLEIBIX 4Kcel EBKINI HCHONB3YyeT y)Ke YIOMUHABIIHECS OOIIHe
nousaTus. K cokajeHnio, HEKOTOpbIe M3 MPUBEACHHBIX MM JOKa3aTeNbCTB OMHMOOYHBI. TeM He MeHee
JpPEBHUE TPEKH M MX NPEEeMHUKU CUUTAIHM, YTO TEOPHs LEJIBIX YHcen 00OCHOBAaHA BIOJHE yIOBJIETBO-
putenbHO. boree Toro, oHu, He LEPEMOHSCH, TIO3BOJISUIA ce0e TOBOPUTH 00 OTHOLICHUSAX IEIBbIX YHCEI
(y mocneayromux MOKOJICHHH MaTEeMaTWKOB TaKWe OTHOIICHHS TONYyYWIM Ha3BaHue Ipodei), XoTd
OTHOIIECHHUS LIETIBIX YHCEI He ObUIM MU HUKAK ONpeC/ICHBI.

B noruueckoM pa3sBUTHH TEOPHM YHUCENl JPEBHHE TPEKH CTOJIKHYINUCh C TPYAHOCTBIO,
oKazaBIeics JUIsi HUX Hempeojonumol. Kak usBectHo, mudaropeinbl B V B. 10 H.3. NEPBHIMU
MOTYEPKHYJIA BaXKHOCTD LIETIBIX YNCEN U OTHOLIEHHUM LEBIX YUCEN A U3ydeHHs pupoasl. bonee toro,
MMEHHO B ILENBIX YMCIAaX W WX OTHOLIEHMSX mnudaropednsl Buaenn «Mmepy» Bcero. Korma ke
00HApYKHUIIOCh, YTO HEKOTOpPhIE OTHONICHWs, HAllpUMEp OTHOIICHWE THIIOTEHY3bl PaBHOOEAPEHHOTO
MPSIMOYTOJIBHOTO TPEYTOJbHUKA K KaTeTy, HEMpeICTaBHUMbl B BHJE OTHOIIEHHS HENbIX YHCET, 3TO U
yauBWIO, U obecrokomwio mnudaropeines. OTHOLIEHUS, MPEICTABUMBIE B BHJE OTHOLICHHH IIEIBIX
yucen, nudaropelipl Ha3Baal COM3MEPHUMBIMHU, 4 OTHOILEHHS, HENPEICTaBUMbIE B BHE OTHOLICHHUM
LEJTBIX YHCEN, TIONyUHTH HA3BaHHE HEeCOM3MepHMBIX. Tak, HPPAIHOHAFHOE YHCIO V2 MOKET CIyKHTb
MPUMEPOM HECOM3MEPHMOTO OTHOIIEHHA. OTKpBITHE HECOM3MEPHUMBIX COOTHOLIEHWI JereHnaa
npunuceiBaer ['unnasuto u3 Meramnonra (V B. 10 H.3.). [lo npexanuio, B TOT MOMeHT, Koraa [ 'nnmnasuit
npulie] K 3TOMY OTKPBITHIO, MU(aropeiibl HaXOJUIUCh B OTKPBITOM MOPE — M OHH BBIOPOCHIIH
I'nmasus 3a 60opT, OOBUHKB €r0 B TOM, YTO OH NMPHBHEC B MUPO3JaHHE IJIEMEHT, MPOTHBOPEUNBIINI
nuQaropeickoMy YYE€HHIO O CBOJMMOCTH BCEX SBJIEHHMM NPUPOABI K LEJIBIM YHUCIAM WM K HX
OTHOIIIEHUSIM.

JIOKa3aTeIbCTBO TOTO, YTO YHCITO \2 HECOM3MEPHMO C 1, T.e. HpPALHOHAIBHO, GBLIO MPEIIOKEHO
mudaropeiinamn. [To ApHCTOTENO, OHH TOKa3add HPPALHOHATEHOCTh \2 METOJOM OT HPOTHBHOTO
(reductio ad absurdum), mHaue roBopsi, n30paaM KOCBEHHBIH METOA AOKa3arenbcTBa. [Tudaropeiins
MOKA3aJIM, YTO €CIIM THIIOTEeHY3a PaBHOOEIPEHHOTO MPSMOYTOIBHOTO TPEyrojibHUKaA ObLTa OBl com3Me-
pUMa C KaTeToM, TO OJHO M TO K€ YHMCJIO JOJDKHO ObUIO Obl OBITH M YETHBIM, M HEYETHBIM, UYTO
HEBO3MOXXHO. J[0Ka3aTeIbCTBO MPOBOAMIIOCH cieaytommmM odpasoM. [Ipennonoxum, ropopuiu nudaro-
peiIb, YTO OTHOIIICHHE TUTIOTEHY3bI K KaTeTy npejacTaBumo B Buje a/b, rae a u b — B3auMHo-mpocThie
1eNple yucia (T.e. MPeAroNaraeTcs, 9To oo1me MHOKUTEH, KOTOPBIE TIEPBOHAYAIBHO MOTIIN BXOAWTD B
ancna a u b, yxe coxpamensr). Ecii a/b = V2, To ¢® = 2b%. Tak kak &’ — 4eTHOE YKCIIO, @ TAKXKE YETHO,

10 Hauana Exmaa. — M.—JL: Tocrexuszar, 1948 (kuuru 1-VI), 1949 (xaurn VII-X).
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TMOCKOIBKY KBaJpaT IOOOr0 HEYETHOro umcia HedereH.'' Tak Kak YHCIMTEdh M 3HAMEHATENb
otHouieHus: &/b He UMEIOT OOLIMX JeuTeNeil 1 a 4eTHO, uucio b 1omkHO ObITh HeueTHo. Yucio a Kak
YeTHOE TPEICTaBUMO B BUjIE & = 2C, MOITOMY a® = 4c%, a tak kak a° = 2b%, To 4¢? = 2b?, wm 2¢? = b°.
CrnefoBarenbHo, b? — uetHoe umcino. Ho Toraa b Taxke 4eTHOE UHCIO, MOCKOIBKY €CIIH GBI OHO OBLIO
HEYETHBIM, TO M KBajpar ero Obu1 Obl HeueTHbIM. Ho mo noka3aHHoMy panee b — HewetHoe umcIo;
TaKuM 00pa3oM, MbI IIPUXOANUM K IIPOTUBOPEUHIO.

[Tudaropeiitisl U ApeBHETPEUYECKUE MBICIUTEIH KIACCHYECKOTO MEpUoNa, Kak MpaBHIo, He
NPUHUMAJIA UPPAlMOHATIBHBIX YKCeNl, KOO B MX MOHUMAaHWUU UPPAlMOHATIBHBIC YUCIa He OBUTH YHCIIaMH.
JlefiCTBHTENBHO, IPEIOKEHHOe THharopeiiiaMu 10Ka3aTeIbCTBO TOBOPUT, UTO UHCIO0 V2 HElpeacTa-
BUMO B BHJ€ OTHOILEHMS LEJIBIX YHCET, HO YMaJI4MBAET O TOM, YTO TAaKOE€ MPPALUOHAIBHOE YHUCIIO.
Kurenu [IpeBHero BaBuioHa, Kak y)ke 0OTMEHYaNIOCh, yMENIH paboTaTh ¢ MPPALMOHANBHBIMU YHCIAMH,
HO OHHM, 0€3yCIIOBHO, HE 3HAJM, YTO MCIOJb3yEeMble UMM NECATHYHbIE (TOUHEE, IMIECTHIECSITEPUUIHbIE)
OpUOMMDKEHUsT TAaKUX YHUCEJI HE MOryT ObIThb a0COMIOTHO TOYHBIMH. MBI MOXEM BOCXHILATHCS
JKU3HET00NeM JpeBHUX BAaBWIIOHSH, HO MaTeMaTWKaMU OHM ObUIM HeBaXHbIMH. COBCEM HMHOW CKIIAJ
yma ObUI y APEBHUX IPEKOB: OHU HE MOTJIN TOBOJIbCTBOBATHCS MPUOIMKEHUSIMH.

OTKphITHE MUPPALMOHATBHBIX YHCEN MTOCTABUIIO MPOOJIEMy, CTABLIYIO HEHTPAJIBHOM Ui JpeBHe-
rpedeckoil MaTeMaTuku. [1naToH B cBoux «3akoHax» MpPU3bIBAI K TTO3HAHUIO HECOU3MEPUMBIX BEJIUYHH.
Pemrenne npobGnemsl npeanoxun EBgokc, Hekorga ObBIIME yueHuKoM [InaTtoHa: MOHSITHE BETUYHHBI
HaJJICKHUT TPAKTOBATh FreOMETpUUYECKH. JJJTMHBI, YIJIbl, IO 1 0OBEMbI, BETUUYMHBI KOTOPBIX — €CIH
UX BBIPA3UTh YMCICHHO — MOIJIM OKAa3aThCsl MPPAaLMOHAIBHBIMH, CIEI0BAJIO MPEICTABIATH IEOMETPH-
yecku. Umenno tak gpopmynupyer EBknng Teopemy [Mudaropa: kBaapaT, mOCTpOCHHBIN HA THIIOTEHY3E
NPSAMOYTOJIBHOIO TPEYrojbHHUKA, PaBeH CyMMeE KBaJpaToOB, MOCTPOCHHBIX Ha obomx kareTtax. llox
CyMMOH KBazapaToB EBKiIMI MOHMMaeT, YTO CyMMapHas IUIOIanb (UIYphl, COCTABICHHOHW M3 ABYX
KBaJIpaToB, MOCTPOEHHBIX Ha KaTeTaxX, paBHa IUIOIIAJM KBajapaTa, MOCTPOEHHOTO Ha THUIOTEHY3eE.
OGparieHne 3a MOMOIIBIO K TEOMETPHH 3/1€Ch BIOIHE MOHATHO. Ecimu umcma 1 1 V2 paccMaTpuBath Kak
JUTHHBI, T.€. KaK OTPE3KH TPSAMBIX, TO IPUHIHIHATBHOE PA3IHdKe MeKAy 1 1 V2 CrIaknBaeTcs H HOUTH
nepecraeT ObITh 3aMETHBIM.

[TpobGnema, BO3HHKIIAS B CBSI3M C MOSBICHHEM HpPPAlMOHANBHBIX 4YHcel, Oblla IMIMpe, 4YeMm
npobjeMa YHCIEHHOTO MPEICTaBICHUS IJIMH, IUIOIaAeid M OOBEMOB, TaK KaK KOPHHM KBaJpaTHBIX
YpaBHEHHUH, HAIPUMEp YpaBHEHHs x° — 2 = 0, BIOJIHE MOLIIM GBITH HPPALMOHATBHBIMH YHCIAME. I'pexu
KJIACCHUYECKOT0 TIeproJia pellaid TaKhe ypaBHEHUS T'€OMETPUYECKH, T.€. NMPEACTaBISUIM UX KOPHHU B
BUJIE OTPE3KOB, TEM CaMbIM M30eras HeoOXOIMMOCTH OOpalaThcs K WppanMOHANbHBIM yuciaM. Tak,
€ClIi y BaBWIOHSH CyLIecTBOBaja (opMysa Uil PELICHUS KBaJApaTHOTO YPAaBHEHHS, TO y T'PEKOB
CXOJIHYIO POJIb HTPATO MOCTPOCHHE OTPE3KA X, YIOBIETBOPSIONIEr0, CKAXKeM, YPaBHEHHMIO X + ax = b’.
OTo HampaBiieHHE B Pa3BUTUM MaT€MaTUK{ IMOIYYMJIO Ha3BaHHUE I€OMETpHYEcKOo anreOphl. Takum
o0pasom, «Hauana» EBkinna — TpakTaT He TOJIBKO IO TE€OMETPUH, HO U T0 anredpe.

IlpeBpamienne Bcell MaTeMaTHKH, 3a WCKIIOUYEHHEM pa3Be JIMIIb TEOPUH LEJIbIX YHCEN, B
TE€OMETPHIO MPUBENIO K HECKOJBKUM Ba)XKHBIM IOCIEACTBUSIM. lIpexae BCero OoHO yCHIIMIO pa3phiB
MEXIY TEOpHeld 4YHhcel U TeoMeTpued, MO0 HecOM3MEpPHMbIC BEIMYMHBI LEJIUKOM HOIJICKAIN
IOPUCIOUKIIMN T€OMETPUN — apu(MeTHKe (TEOPHH YHCel) OHM ObUIM, TaK CKas3aTb, «HemoacyaHsl». Co
BpeMeH EBKITHIa MeXTy TEOPHEil UICeN U TeOMETPHEH IPUXOAMIOCH IIPOBOIUTE PE3KYI0 rpaHmity. ™ A
MOCKOJIbKY TE€OMETpHsl OXBaThIBala 3HAYMTEIbHYIO HYacTh MaTeMaTHKH, MMEHHO OHa W craja (1o
Kkpaitieit Mepe 10 XVII B.) 0CHOBO# MOYTH Beeil «CTPOroi» MaTeMaTHKH. MBI 10 CHX TIOp Ha3bIBAaeM Xx°
«HKC KBAAPATOM», X° — HKC KyGOM», a He X COOTBETCTBEHHO BO BTOPOI M B TPETHCH CTENCHH, MOTOMY
YTO HEKOTJa 1Moj X~ 1 X~ MMOHUMAJICS JINIIb T€OMETPUIECKHIA CMBICH 3TUX BEIHYNH.

Pazymeercs, reomerpuueckoe NpeAcTaBICHUE YUCET U ONEpalnii HaJl HUMU HE OYEHb MOAXOIMIO
JUTSL IPAKTHUECKHX [elTeit. JIOrMuecKr BIIOJTHE YIOBICTBOPHUTEIBHO PEICTABIATE Ipor3BeaeHue V2 V3
KaK IUIOMangs MpsMOyroidpHUKa. Ho ecnmu TpeOyercss BBIUMCIMTH 3TO TPOHW3BEACHHE, TO TaKOTO
NPEACTABICHUs SBHO HEIOCTaTOYHO. B eCcTecTBO3HAHMM M TEXHUKE T€OMETPHUYECKHE (UTYpHI 3HAUM-
TEJIbHO MEHEe TIOJIE3HBI, YeM YHCIICHHBIH OTBET, HOJyYeHHbIH ¢ TpeOyeMoil TOYHOCThIO. B mpuiosxke-
HUSX MaTEeMaTHKH W B TEXHUKE HWHTEpPEC TMPEACTABISIOT TJIaBHBIM 00pa3oM KOJWYECTBEHHBIE
pe3ynbTaThl. CyTOBOOUTENIO B OTKPHITOM MOpE HEOOXOJMMO 3HAaTh MECTONOJOXEHHE CyaHa —

161
® JlioGoe HeweTHOE UMCIIO TPEACTABMMO B BHAe 2N + 1, rae N — HekoTopoe memoe umcio. Ksampat

HedeTHOro wucna (20 + 1)° = 4n” + 4n + 1 = 2(2n® + 2n) + 1 — HeYeTHOE YHCIIO.

192 drjom: CBOCOOPA3HBIM OTPAKEHHEM TOTO SABISAETCA, B YACTHOCTH, TOT (akt, uto B «Hauanax» Tax
Ha3bIBaeMbIil aneopumm Eexnuda B OAWHAKOBBIX BBIPRKCHMAX OMHCHIBACTCS JBa pa3a: OAWH pa3 — Ul YHCeN H
BTOPO# pa3 — Ul OTPE3KOB.
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YUCIICHHBIC 3HAYCHHSI €T0 KOOPJIWHAT B Tpaaycax IIMPOTHI M JIOITOTHL. UTOOBI CTPOUTH MPOYHEIC H
HaJEKHBIE 3[JaHUs, MOCTHI, Cy/la ¥ TUIOTHHBI, TaK)Ke HeOOXOUMO 3HATh KOJIMYECTBEHHBIE MEpPHI JIJIHH,
TUIOMIA/Iel 1 00BEMOB JIETAIeH KaXI0TO COOPYX eHHs. boiiee TOro, KOJMYeCTBEHHBIE XapaKTePUCTHUKH,
pa3Mepsbl, JeTaleii coopyKeHHsI HeoOXOUMO 3HATh 3apaHee, A0 TOro, Kak HavyHETCS mocTpoiika. Ho
TPEeKH KJIACCHYECKOTO TEPHOAa, MPEBHIIIe BCETO IEHUBIIHNE CTPOTHE PACCYKACHUS M C TpeHeOpexe-
HUEM OTHOCHBILHECS K MPUIOKEHUSIM MAaTEMAaTUKH B TOPTOBBIX pacyeTax, HABUrallul, CTPOUTEIbCTBE U
COCTaBJICHUH KaJIeHAapel, ObUIN yIOBICTBOPEHBI MOJIYYCHHBIM T€OMETPUICCKUM PEIICHUEM TPOOIEMBI
HppalMOHATBHBIX YHUCET.

Ha cmeny rpedeckoil IIUBHIN3AIMN MI0XH BBICOKOH Kiaccuku (adumHCKuil nmepuox) okoino III B.
JI0 H.3. TIPHIIUIA 3T0Xa MIUIMHU3MA (aJeKCAHIPUICKUHA TTePUOT), CIOKHUBIIASICS B PE3yIbTaTe CIFSTHUS
KJIACCHUYECKOM IPeUeCcKOi KylIbTyphl ¢ KyabTypamu Erunta u BaBunona (ri. I). C Touku 3peHUs JIOTUKH
MaTeMaTHKa aJeKCaHAPUICKOro MepHoa MpeCTaBisuIa co00H JTF0O0TBITHOE CMEIIEHHE NeAYKTUBHBIX
1 DMIIUPHYECKUX MOAX010B. Hanbosee BhImarommecss MaTeMaTHKHU aJICKCAaHAPUHCKON STIOXH ApXuMen U
ATOJIIIOHU ClleIoBaK 00pa3ily akCHOMAaTUIEeCKOH, IeIyKTUBHOHN reomerpun «Hauam»y EBkimuna. [laxe
B CBOMX TpYJax IO MEXaHWKE ApXUMeJ HauyMHAJ C aKCMOM U JIOKa3bIBaJI TECOPEMBI, CTaB IpenTedeit
HrroToHa u ero mocienoBareneii, coO3MaBIINX «MaTeMaTHueckyro ¢m3uky». Ho mon BnusHEEM Ooee
[mparMaTU4YHbIX CTUIITAH W BaBUJIOHAH aJ'ICKcaHI[pI/II\/'IHI)I Ha4yaJIi HMCIIOJIb30BaTh MATCMATUKY MW JJIA
YIOBIICTBOPEHHUS 3alpPOCOB MPAKTHKH. B Alnekcanapuu ObUTH BBIBEACHBI (YOPMYIIBI, MO3BOJISIOIINC
BBIYMCIISITh KOTMYECTBEHHBIE MEPHI JUIHH, TuTomajeil 1 ooremoB. Tak, I'epon (I B.) B cBoeM counmHeHHN
«Metpuka» nipuBen (GOpMYITy I BEIYUCICHUS TUIOMIATN S TPEyTroNbHUKA. [Bo3MOXHO, 3Ty Qopmyry
3Han emre Apxumen. — Ped.]

S=V p(p—a)(p—b) (p—o),

rae a, b, C — IUTMHBI CTOPOH TPEYTrOJIbHHUKA, P — ero MoJylnepuMeTp. BhIurcieHue miomann Tpeyrob-
HUKa 1o Qopmyne I'epoHa Hepenko NPUBOIUT K HppanMoHaibHbIM uuciam. Popmyna I'epona
3aMedaTesibHa eIlle B OJHOM OTHOLICHHHW: B OTJIMYHE OT TPEKOB BTOXH BBICOKOHM KIIACCHUKH, KOTOpHIC
cunTany 6eCcCMBICICHHBIM POH3BEICHHE OOJIee YeM TpeX YHCell, IOCKOIBbKY eMy Helb3sl ObLIO MPHIATh
TeOMETPUUYECKHM CMbICH, ['epoH ObUT UyXO MONOOHBIX MpeApaccylkoB. Bo MHOrMX YHCTBIX H
NPUKIAIHBIX HAayKaX, PasBUTBIX I'PEYECKUMH YYEHBIMH aJIeKCaHIPUHCKOIO NEpHOAa — COCTaBJICHHUE
KaJeHAaps, WU3MEpeHHE BpPEMEHM, HABUTAI[MOHHBIC pacdeThl, ONTHKa, reorpadus, MHEBMAaTHKA U
ruapocratuka (1. I), — uppanroHaibHbIe YKClia HAXOAUIH CaMOe [IMPOKOE TPUMEHEHHE.

BeiciuM  nOCTIKEHMEM — aJieKCaHApUMueB cTajgo cosfganue [unmapxom wu  [ltonemeem
KOJINYECTBEHHOM aCTPOHOMHUH — T€OLIEHTPHUUECKON CHCTEMBI MUPA, TIO3BOJIMBIIEH YEIOBEKY Tpe/ICKa3bl-
BaTh JBWXeHue raHeT, Connna u Jlyns! (ri. I). [lng mocTpoeHHs cBOell KOJIWYECTBEHHOM Teopuu
I'mmmapx wu IlTonemeil pa3zpaboTasii TPUTOHOMETPHUIO — OONACTh MAaTEeMAaTHUKH, 3aHUMAIOILYIOCS
BBIYMCIICHHEM OJIHUX 3JIEMEHTOB TPEYrOJbHUKA 10 AAHHBIM O APYTHX €ro 3JIeMeHTax. Tak Kak MOIX0.
[TTonemes: K MOCTPOCHUIO TPUTOHOMETPUHM OTIMYAICS OT HPUHITOTO B TO BpEMs, €My NPHUILIOCH
BBIYUCIISIT JUIMHBI XOPJ OKPY>KHOCTH. XOTS Ul MOJYYE€HHUsS] OCHOBHBIX PE3yJbTaTOB 00 OTHOLICHHUSX
JUIMH OJTHHUX XOpJ K JuInHaM Jpyrux lltonemel nmcronb3oBasl eIyKTHUBHO-T€OMETPHUYECKUIA METOH, B
nporiecce BBIYUCICHHN JUIMH XOpH (2 MMEHHO OHHM M ObUIM KOHEYHOW IIeTIhI0 PAcyeTOB) OH IIHMPOKO
NpUMEHST apuPMETHKY U 3a4aTKH anreOpbl. JMMHBI OOJBIIMHCTBA XOPJ BBHIPAXKAIHCH WPPAIMOHAID-
HBIMH 4nciaMu. [ITonemell JOBOIBCTBOBAJICS MOTYYE€HHEM PAlOHANBHBIX NPUOIMKECHUN HYKHBIX EMY
BEJINYHH, HO B XO/I€ BEIYMCIICHNH, HE KOJIEOJISICh, YIIOTPEOISIT M MppalMOHATbHbIC YUCIIA.

Apudpmernka u anrebpa, CTOIb CBOOOJHO HCIONB3yEeMbIE alleKCaHAPUHIIAME, KOTOPHIM OHHU
JOCTAJIUCh TI0 HACJIEACTBY OT E€TMIITSH U BaBWJIOHSH, ObUIM JIMILIEHBI JJOrMYECKOil ocHOBEI. IITonemeit u
Jpyryue YydeHble aJleKCAaHIPUHCKOrO MepHoia, Kak MNpaBWIIO, NMEPEHUMAIH y [PEBHUX ETHITSIH U
BABMJIOHSIH OMITMPHUECKUIl MTOJX0X K MaTeMarnke. Takue MppAIHOHATbHbIC Yncia, Kak m, V2, V3 u
JIpyrue, BBOJWINCH HEKPHUTHUYECKM M B Clydyae HEOOXOOUMOCTH 3aMEHSJIMCh PalHOHAIbHBIMU
npubmwkeHusiMd. Hanbomnee M3BeCTHBIM MPUMEP HMCHONIB30BAaHUS MPPALUOHAIBHBIX YMCEN — MpUOJH-
JKEHHOE BHIUMCIICHHE APXUMENOM urcia 7. 110 OlleHKaM ApXHMe/ia, 3HaUCHHE T 3aKII0UeH0 MeXIy 37
u 3'/7,. He3aBHCHMO OT TOTO, 3HAN WIM HET APXHMeJ, 9TO YHCIIO T HPPALHOHATBHO, HANICHHBIC UM
NPUOIMKEHHBIE 3HAYCHHS T COJCPIKATH HECKOHUAEMbIE HAIPOMOXK/ICHHS KBaIpaTHbIX KopHei ([33]'%,
c. 266-270, 528-553), a w3BIeUYeHUE KBAJPATHOTO KOPHS UYPEBATO MOSBICHUEM HPPAIHOHATHHBIX
qucen, 0 YeM He MOT He 3HaTh ApXUME]I.

163 Apxumen. Counaenus. — M.: @usmatrus, 1962.
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s Hamiero moBeCTBOBaHHS BO3POKACHUE AICKCAHAPUHCKUMHM MaTEeMaTHKaMH CTHIIETCKOW H
BAaBWJIOHCKOH anreOpbl, HE 3aBUCALIEH OT I'€OMETPHUH, UMEET HUYYTh HE MEHbIIEe 3HAYCHHE, YeM
CBOOOJHOE MCIIONB30BAHUE HMPPALMOHAIBHBIX YHCEN. BBIJaronryrocs posib B «OXKHUBICHUH» CTAapoO
TpagulMU CHIrpand [epoH W eme OAWH MpPEACTAaBUTENb aAJEKCaHIPUHCKOW mKonsl — JuodaHT
(mpumepno III B.). U I'epon, u JlnodaHT cumrTamd, 4To aireOpandeckue W apudMETHUCCKUE 3aIadu
NPEACTABISIIOT CAMOCTOSITEJIbHBI MHTEPEC W 4TO OOpalleHHe K I'€OMETPHUU H3JIUIIHE, [TOCKOJIBKY He
npuaaeT HA OoJbIIed 3HAYMMOCTH 3ajadaM, HM OOJbLICH JIOTMYHOCTH pemeHusM. ['epoH dopmymu-
poBan W peman anreOpanyuecKkde 3aJaud 4yucTo apuMeTHYeCKMMHU cpelacTBamu. Hampumep, nan
KBaJpar, Takoi, 4TO CyMMa €ro IUIOMIaayd M IMepuMerpa paBHa 896 (3a enWHUIY IUTOIIATH 3/1eCh
MIPUHAMAETCS KBAaApaT CO CTOPOHOW, PaBHOW €AWHHUIE UTMHBI. — Ped.); TpeOyeTcs HaWTH CTOPOHY
KBagpaTa. YTOOBI pelInuTh KBaJApPaTHOE ypaBHEHHE, K KOTOPOMY CBOJIMTCS 3ajada, I epoH moOaBiseT K
00erM 4acTsM IOJyYEeHHOTO PaBEHCTBA IO 4 W W3BJIEKAeT M3 HUX KBaApaTHBIH KOpeHb. I'epoH He
JIOKa3bIBa€T NMPABUIBHOCTU CBOMX ACHCTBHUM, a JIMIIb YKa3bIBA€T, B KAaKOH IIOCIIEAOBATEIbHOCTU HX
HaJJICKHUT BHITOTHUTE. B paborax ['epoHa nmeercst Hemaio 3ajay Takoro poja.

B cBoeii «I'eomeTprke» ['epoH TOBOPUT O CIOXKEHUH IJIOMIAAN Kpyra, AJUHBI OKPYKHOCTH H
nuaMetpa. Pasymeercst, moa 3TUM OH OHMMAET CIOKEHHE YMCICHHBIX 3HaUCHUI 9TUX BeTH4YUH. ] '0BOPA
00 YMHOXEHHM KBajipaTta Ha KBaJpaT, [ epoH Takke MMEeT B BHJY BBIUYMCIICHHE MPOHM3BEIEHHS TEX
YHCeN, KOTOPBIMH BBIPXKAIOTCS TUIOMAAN KBagpaToB. Tem cambiM ['epoH kak ObI OCYIIECTBHII MEPEBOT
MHOT'OT'0 M3 TOr0, YTO JOCTHIJIA TE€OMETpUIEcKas anredpa IpeBHUX I'PEKOB, Ha A3bIK apUPMETHUECKUX U
anrebpanvecknx omepanuid. HekoTopple W3 3amad, pacCMOTPEHHBIX ['epoHOM u ero OmmKalmMu
MOCJIEIOBATENSIMH, B TOYHOCTH COBIIQJIAIOT C 3aJauyaMM, BCTPEYAIOUIMMUCS B BaBWIOHCKHX W ETHIIET-
ckux Tekcrax 3a 2000 mer mo H.3. CremyeT MOAYEpKHYTH, YTO CBOM anreOpamdeckue paboThl TPEKH
W3JIarajy B OmMKcaTelbHON MaHepe. Hu k xakoil cmMBonmke oHM He mpuOeranu. He mpuBonnimm oHHU U
JIOKa3aTeNIbCTB MPaBHIBHOCTH MCIONB3yeMbIX npuemoB. Co BpeMeH ['epoHa 3ajgauu, MpHBOASALINE K
YpaBHEHUSIM, CTaJIU TOBOJIEHO PACHPOCTPaHEHHBIM THIIOM T'OJIOBOJIOMOK.

B anexcanapmiickuii meprom anredpa IOCTUTIIA CBOEr0 HAWBBICIIETO paclBeTa B TpyAax
Huodanta. O MPOUCXOXKAESHUH M KU3HU STOTO YUEHOTO MOYTH HUYETO He M3BecTHO. K cokaneHuro,
Tpyasl JnodanTta, HAMHOTO PEBOCXOAMBIIKE 110 TIYOHHE W 3HAYMMOCTH COYMHEHHS €T0 COBPEMEHHU-
KOB, MOSIBUWINCH CJIMIIKOM IIO3AHO, YTOOBI OKa3aTh CKOJIBKO-HUOYIb 3aMETHOE BIMSHHE Ha Pa3BUTHE
MaTeMaTHKH TOTO BpPEeMEHH; pa3pyimresnbHas BoiHa (. II) yxe HagBuramace, morpe0asi mon coOoi
rpeuecKyro NUBUIM3aImo0. Heckoabko KHUT, HanmMcaHHbIX JJnodanTom, 6€3BO3BpaTHO YTEPSHO, OJHAKO
HIeCTh YacTel Benuuaiimero counnenus Jnodanta «Apupmerrkay», ConepKaBILero, 10 YTBEPKIACHUIO
€aMoOro aBTOpa, BCET0 TPUHAALATH YacTe, TOILIM 10 HALIETO BPEMEHU [34]164. [lomo6HO erumerckomy
nanupycy Punpna, «Apudmeruka» J{nodanrta mpencraBiser coboii cCOOPHHK pa3po3HEHHBIX 3ajaad. B
TIOCBSIIIIEHUH TOBOPUTCSI, UTO «ApupMeTHKa» 3aJyMaHa KaK cepys 3aJiad, IPU3BaHHBIX IOMOYb OJJHOMY
u3 yueHuKoB /{nodanrta opnaaers pa3nnyabpMU BunaMu aucen (Junodant [34], c. 41).

OpHoif M3 3HauMTeNbHBIX 3aciayr /[lnodanta sBiaseTcs BBexeHHE B anreOpy HEKOTOPOM
CUMBOJIMKH. [IOCKONBKY MBI pacriojiaraeM He TOJUTMHHBIMU pyKOmHcsIMu camoro JnodaHnTa, a umib
no3IHUMH (HaTupyeMbiMu He panee 4eM XIII B.) konusMu, TpyAHO TOBOPUTH C YBEPEHHOCTHIO, KAKMMU
MMEHHO CHMBOJIaMH MoJib30Basics caMm Jnodant. 3BecTHO NHIlb, YTO OH BBEJI CUMBOJIBI, COOTBETCTBY-
[OIME HAIINM OGO3HAYCHHSAM X, CTCNCHSM HEHM3BECTHOrO X BILIOTH 10 x° i 1/x. TTosBneHue Takoit
CHUMBOJIMKH 3aMevaTesIbHO caMo 1o cebe, HO erie OOMNbINi MHTepec MPeCTaBIsIeT BBEJACHUE CTeleHen
BBIIIIE TPEThEH, MOCKOJBKY, KaK MBI YK€ OTMEYajH, IPEKH KJIACCHYECKOTO NEepPHOAa MTHOPUPOBAIN
npou3BelieHHs OoJiee YeM TpeX COMHOXKUTENEH, TaK KaK CUUTAIM UX HEe NMEIOIIMMH FeOMETPHYECKOTO
cMbiciia. Ho ecm moaxoJuTh K YMHOXKEHHUIO ¢ YHCTO apU(PMETHUYECKUX TO3HIUHA, TO MPOU3BEIACHUS
Ooiee Tpex COMHOXKHTENEH, pasyMeercsi, CTAHOBSTCS BIOJHE 3aKOHHBIMU. VIMEHHO Takoil Mmoaxon K
NIPOM3BEIEHHUSIM TpeX U Oojee uncen Obu1 n30pan Juodantom.

Ceou pemennst /[nodaHT n3maran CIOBECHO — TakK, KaK Mbl IHUIIEM Ipo3y. Bce HEoOXomuMbie
JEHCTBUS OH MPOW3BOIWII HUCKIIIOUNTEIBHO apu(METHIECKH, He Tpuderast K FreOMETPHUH Ul HIUTIOCTpa-
MM WK B TIOATBEPXKICHUE cBouX paccyxnenuil. [Ipoussenenue (x — 1) (x — 2) AuodaHT BBYHCIT
YHUCTO ajre0pandecku, Kak 3TO AesaeM Mbl. Vcronp30Bai oH U anredpandeckue TOX/IECTBa, HAIpUMeEp
paBeHcTBO a° — b? = (a — b) (a + b) u Gonee cnoxubie. CTPOro roBopsi, B CBOUX BHYHCICHHSIX JHohaHT

104 NMuodant Anexcammpuiickuii. Apudmernka n Kuura o MHOTOYrombHbIX umciax. — M.: Hayka, 1974;

Bammakosa W.I'. lnodant n nuodantoBsl ypaBHeHus. — M.: Hayka, 1972; bammakoa W.I'., CnaBytun U.
Hcropust nuodantoBa aHanuza ot JJuodanra no depma. — M.: Hayka, 1984.
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BBITIOJTHSUT ACHCTBHSA, OCHOBAaHHbIE HAa MWCIOJB30BAHMHM ITeOpandecKuX TOXKIECTB, XOTA CaMu
TOKAECTBA B IBHOM BHJI€ Y HET'O HE BCTPEYAJIHCh.

Anrebpa Jlnodanra obmamana eme ogHOW 0COOCHHOCTHIO: /[ModaHT OXOTHO pelran Heolpee-
JICHHBIE YpaBHEHMsI, HampUMep OJHO YypaBHEHHE C JBYMsI HEHU3BECTHBIMH. Takue ypaBHEHMS
MaTeMaTHKH paccMarpuBaid U 10 [lnodanrta. Tak, nudaropeiinpl HaIM LEIOYUCICHHbIE PELICHUS]
ypauenus'® X° + y? = 7°. AHANOTHYHbIC yPABHEHHs PACCMATPUBATHCH U B APYrHX COUMHEHHsX. Ho
JduodaHt ObUT MEpBBIM, KTO NPEANPHHSI CHCTEMaTHUECKHUE M OOLIMpHBIE HCCIECIOBAaHUS HEompene-
JICHHBIX ypaBHEHHWH, CTaB TEM CaMbIM OCHOBATEJIEM HOBOTO pa3zieiia alreOpbl, Ha3bIBAEMOTO HBIHE
amodanToBBIM aHamm3om.

XoTs mprMeHeHue aaredpsl CHUCKaNo JnodaHTy MIMPOKYI0 W3BECTHOCTb, HEJb3s1 HE OTMETHTH,
YTO OH MPU3HABAJ TOJBKO MOJIOKHUTEIFHBIE PAlMOHAILHBIE KOPHU B OTOpackiBal Bce ocTanbHble. Jlaxke
IOpU PEIICHUH KBAaJpAaTHOIO YPAaBHEHHS C OIJHHMM HEM3BECTHBIM, HMMEIOIIETO ABA IOJIOKUTEIbHBIX
paroHanbHbIX KOpHS, JuodaHT mpuBOIMI TONBKO oauH (Oompmnuwii) kopeHb. Ecnm xe ypaBHeHHE
MMEJIO JBa OTPHLATETbHBIX KOPHS, HPPalOHATBHBIE WM KOMIUIEKCHBIE, TO JIMO(aHT OTBeprai Takoe
ypaBHEHHUE, CYUTAs €TO Hepa3pemMbIM. Eciu ypaBHeHHE HMeNo uppaloHalbHbIe KOpHHU, TO Juodant
IIar 3a 1aroM, OT KOHIA K Hadasly, IPOCIEKUBAJI NOITy4YEHHOE PEIIEHUE U MOKa3bIBal, KaK U3MEHUTh
UCXOJTHOE ypaBHEHHE, 4TOOBI HOBOE YpaBHEHHE HMENO palUOHANbHBIE KOpHH. B stoM [lunodant
ornuyancsi oT l'epona u Apxumena. ['epoH ObUI MHXKEHEpOM, M BO3HHMKABIIME B €ro pacderax
UppalroOHaNbHBIE YHcla He myranu ero. [ms I'epona uppaunoHanbHbIE BENWYMHBI OBIIM BIIOJIHE
NPUEMIIEMBIMH, XOTS OH, pa3yMeeTcs, M 3aMEHsJI UX PalMOHAIBHBIMU NPHONMKCHUSAMH. ApXumen
TaK)Ke CTPEMWJICA IMOJNyYUTh TOYHBIE PEIICHHA U, €CIU OTBETHl BBIPAXKAINUCH HPPALMOHAIBHBIMU
YHCIIAMH, YKa3bIBaJl TPAHHULbI, B KOTOPBIX T€ OBLIM 3aKIFOUCHBI.

HaM He W3BECTHO MOMOMIMHHO, Kak J{MOMAHT MpHIIEN K CBOMM ypaBHEHHsM (oM. [34]™).
[Mockonbky /InodaHT He MONB30BAJICS TEOMETPUEH, MaJIOBEPOSTHO, YTO OH JIUIIb MEPEIOKII METOIbI
EBknmpaa, npucnocoOUB MX K PElICHHI0 KBaJIpaTHBIX ypaBHeHui. K Tomy xe y EBkimaa He BcTpeda-
I0TCSI HEeoIIpeaeNiCHHbIe ypaBHeHuUs: J{nodaHT ObUT IEPBBIM M3 MAaTEeMaTHKOB, 3aHIBILIUXCS CHCTEMAaTH-
YeCKUM HCCIIEIOBAaHUEM TaKUX ypaBHEHHUI. MbI He 3HaeM, CyIIeCTBOBaJIa JIM MPEEMCTBEHHOCTh B HayKe
B KOHIIE aJIeKCaHAPHUICKOro Mepuoja, U Mo3TOMY HaM TPYJHO YCTaHOBUTH, B KaKOM Mepe CcKa3aluch Ha
pabotax JlmodaHTa mIenm ero APEeBHEIPEUECKUX MpeNIIecTBEHHUKOB. Mcmonbs3zoBanHble [luodantom
METO/ABl PELICHHsS YPaBHEHHH HMEIOT Topa3fo Ooiblie OOWIEro ¢ TpaaulMsSIMH BaBUIOHCKON
mareMaTuku. Ee BnusiHne Ha JlModaHTa KOCBEHHO MOATBEpXAaeTcs M ApyruMu (akrtamu. OgHAKO
anreOpa /J[nodaHTa cymecTBeHHO OTIMYAETCS OT BaBWJIOHCKOH: JMO(aHT BBEN CHUMBOJMKY U CTal
CHCTEMAaTHYEeCKH peLIaTh HEONpeleleHHble ypaBHeHMs. B menom nestensHocTh [uodanrta crana
3aMeTHOW BEXOW B UCTOPHUHU aJIreOpHI.

Pab6oter ['epona u lnodanra, Apxumesna u [Itonemes 1o pasarMyHBIM BONpOcaM apU(QMETHUKH U
anreOpbl HE OTIMYAINCH MO CBOEMY CTHJIIO OT «PELENTYpPHBIX» TEKCTOB ETHNTSH W BAaBUJIOHSIH,
COJEPKABIIMX YETKUE YKa3aHUS OTHOCUTEIBHO TOTO, YTO M B KAaKOW IIOCIIEIOBATEIBHOCTH CIIEAYET
nenatb. JleAyKTHBHBIE, TPOBOAMMBIE «IO Bced QopmMe» JoKa3zaTenbcTBa reoMeTpun EBkimpa,
Anostonuss 1 Apxumena ObuM 37lech NpeaaHbl 3a0BeHHI0. Bee mpobiembl paccMaTpUBaluCh WHAYK-
TUBHO: aBTOP yKas3blBaJl CHOCOO pelIeHHs KOHKPETHOM 3aJauu, NMPeaNOIOKUTENIbHO MPUTOIHBINA JUIS
pelieHust 6osiee MHUPOKOTO Kpyra 3ajad, TpaHHUIbl KOTOPOro OBbIIM HeYeTKH. Hy»XHO J1 TOBOPUTH, YTO
NPy 3TOM pa3lMyYHBbIE THIBI 4Yucen (lLiesble 4Yucia, OpoOu, HppalHoHajbHbIE 4YMCIa) BOOOIE HE
OTIPENIEJISUINCh, €CIM HE CUUTATh MajlOBPa3yMHUTEJbHBIX ONpPENEICHUN LEJbIX YHCEll, MPeIoKEHHBIX

1% fIrmom: @opMysnel JUIS pelieHHs B HEbIX 9HCIAX «MH(AropoBa ypaBHEHHs» x° + y° = Z° 0OBIYHO
npunucsBaroTes [Inarony, HO peaqbHO OHHM, 0€3yCIIOBHO, OBUTM M3BECTHBI paHee, CKaKeM B LIKoJe IH(aropen-
1eB. Beimarommiicss 3HaTOK BaBWJIOHCKON MartemaTuku, ydeHuk J[. ['mimpOepra Otro Hetirebaysp (p. 1899)
MPEATOIOKWII Jake, 4To 3T GopMyIsl (pasymeeTcs, 6e3 CTPOro JIOTHYECKOT0 MX 00OCHOBaHMS) ObIIIM M3BECTHBI
eme B JpeBHeM BaBmiione, nb0 MHaue CTAaHOBHTCS COBEPLICHHO 3araJoyHoil oOHapyxeHHas Helirebayspom
JIPEBHEBABWJIOHCKAsT KJIMHONMCHAs TJIMHSHAS TaOJIMYKa, COAEpiKallas CHHCOK psla IEpBBIX PEHICHHH 3TOTOo
YpaBHEHHS.

188 sIraom: Jluagpanmosvim ananuzom (cM. Mo 3ToMy moBony: bammakoBa n CnaBytuH [34]) 0ObraHO
Ha3BIBAlOT TEOPHUIO PEIICHWH HEONpeNeNeHHBIX ypaBHEHWH (T.e. ypaBHEHHH, coiepykammx OoJjiee OJHOTO
MEepPEeMEHHOT0) B IIETBIX YHClaX, Toraa kak JlnodaHTa wmHTEpecoBasa poACTBEHHas mpolieMa OTHICKaHHS
panMoOHANBHBIX PEIICHUH MOT00HBIX YpaBHEHHH.

17 NMuodant Anexcamgpuiickuii. Apudmernka n Kuura o MHOroyrombHbIX umcmax. — M.: Hayka, 1974;
Bammakosa W.I'. lnodant n nuodantoBsl ypaBHeHus. — M.: Hayka, 1972; bammakoa W.I'., CnaBytun U.
Hcropust nuodanToBa ananuza ot Juodanra no depma. — M.: Hayka, 1984.
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EBxmumom. He cymiecTBoBanio M akCHOMAaTUYECKOW OCHOBBI, HA KOTOPOW MOXHO OBLIO OBI MOCTPOHTH
JIEAYKTUBHYIO CHCTEMY, IPUTOIHYIO JUIA PEIIeHNs apu(pMETHIECKUX U alTeOpanmdecKux mpooieM.

Takum oOpa3om, T'peKH 3aBeIIaad TOTOMKAM JIBE COBEPIIEHHO pa3jMYHbIE MaTEeMAaTHYECKUE
HayKH: C OJHOW CTOPOHBI — JEAYKTUBHYIO, CUCTEMAaTHYECKH DPa3BUTYI0 M H3JIaraeMylo, XOTsS U He
CBOOOJHYIO OT OMIMOOK, TEOMETPHUIO, C IPYrod — SMIHUPUYECKYI0 apupMeTHKy U anredpy Kak ee
o6o6menne. [1ockombKy, COTTIACHO MPEACTaBICHUAM TPEUYECKUX MBICIUTENEH KIIACCHYECKOTO MepHoaa,
MaTEeMaTHYECKUE PE3YJIbTaThl JIOJKHBI OBUIM BBIBOIUTHCS ACTYKTHMBHO W 0a3upoBaThCS Ha SBHO
3aJaHHOW AKCMOMAaTHYECKOH OCHOBE, BO3HHUKHOBEHHE HE3aBUCHMBIX apU(QMETHUKH H anreOpbl, He
o0namaonmx coOCTBEHHOW JIOTUYECKON CTPYKTYpPOH, MPUBENO K OJHOW M3 BEIHMYANIINX aHOMAaIHil B
WUCTOPUH MaTEMaTHKH.

WNupwiinkl v apaObl, MOAXBAaTHBIIKAE 3CTadeTy Pa3BUTHI MaTEMAaTHKH IIOCIIE OKOHYATEIBHOTO
YHUUYTOXKEHUSI apadaMu SIUTMHUCTUYECKON (aJleKCaHAPUHCKOM) T'peuecKol NHWBHUIM3AINK, B e€Ille
OombIIel Mepe HapyIIMIIA KOHIETIIMIO MAaTEeMaTHKH, CIIOKHUBIITYIOCS Y TPEKOB KJIIACCHYECKOTO MIEPHO/IA.
[Tono6GHO CBOMM MpeIIeCTBEHHUKAM — TpeKaM, MHIWHCKHE M apaOCKhue MaTeMaTHKH HCIOIb30BaIH
TeJIbIe YMCiia U ApoOH, HO OHU, HE KOJIEOISICh, OTICPUPOBAIIA U MPPAIMOHAILHBIMU YKciIamMu. ViMeHHO
OHH BBEJIH HOBBIE, BEPHBIE, MTPABIIIA CIIOKEHUS, BEIYUTAHHUSA, YMHOKEHUS U JIEJICHUS UPPAIIMOHAIBHBIX
yncen. Kak >xe uwHmuiinam u apabaM ynanoch NpHAYMaTh NpaBHia, JHUIICHHBIE JOTHYECKOTO
000CHOBaHUS ¥ TEM HE MEHEEe OKa3aBIlMecs BEpHBIMH? 3arajika pemaeTcsi JOBOJIbHO MPOCTO: HHIMNIIBI
¥ apalbl paccyxaamd mo axanoruu. Tak, mpasmio Vab = Va - Vb oHn cunrans BepHBIM UIs MOOBIX
qrcen a 1 b, MOCKONBKY OHO BEITIONHSIIOCH, HAPEMEp, B ciydae V36 = V4 - \9. MaKkTHuecKH HHAMIAIB
CUMTAJIM, HE OroBapHBasl 3TOr0 CHEIHAIbHO, YTO C KBAJPAaTHBIMU KOPHSMHU M3 LIETBIX YUCENT MOYHO
o0paImaThCs TakK ke, Kak C [eTBIMU YUCIaMHU.

WNuaniinel 6pUTH MEHEe M30IMIPEHHBIMU MaTeMaTHKaMH, YeM TPEKH, U He BUAEIH, KaKhe JIOTHIeC-
KHEe TPYAHOCTH TasATCAd B MOHATUM HPPAIIMOHATLHOTO 4YHcia. WHTepecysach «perenTypHOil», WIH
AJITOPUTMHUYECKOW, CTOPOHOM BBIYMCICHHW, WHIMWILBI HE 3aMETWIM TE€ Pa3iu4Msi, KOTOPBIM I'DEKHU
MIPHUJIAaBAIA CTOJIH OOJbIIOe 3HaueHue. Ho mpon3Boas cliokeHre W BHIUMTAHHE, YMHOKEHUE U JICJICHHE
WUPPAIMOHATBHBIX YUCEII [0 TAKUM XKe TpaBUjIaM, 10 KaKUM MPOU3BOAATCS apU(PMETHUCCKUE OTepariiu
HaJ palliOHATbLHBIMHU YHCIIAMHU, WHIUHIBI BHECIH MMOCHIBHBIA BKJIAJ B pa3BUTHE MaTeMaTHKu. Kpome
TOTO, BCA UX apr(MeTHKa ObLIa IMMOJTHOCTHI0 HE3aBUCUMOW OT TEOMETPHH.

Bens B oOpamieHue oTpuaTensHbIe Yucia JUIsi 0003HAYCHUS CHEKHBIX JIOJITOB, WK T1aCCHBA,
WHIUUIBI TPEYMHOXHWIA ©W 0€3 TOro MHOTOYHCIICHHBIE JIOTUYECKHE TPYMAHOCTH MAaTEMAaTHKOB
(TONOXUTENBHBIE YHCIIA TIPH TAKOM TOIX0/I€ JOKHBI 03HA4YaTh HAIMYHOCTh, HJIH akTHB). [lepBbIM BBEN
oTpurarensHble yncia bpaxmarynra (okono 628 T.), HO OH JHIIb CHOPMYIMPOBAT MpPaBUJIa YEThIPEX
apuMETUYECKUX JCUCTBUN HaJ| OTPUIIATCIIbHBIMH YHCIaMH, HE MPHUBEIS HUKAKUX ONpECIICHU,
aKcHoOM win TeopeM. Breinaronuiicss uaauiickuii Marematuk XII B. bxackapa oOpaTuii BHUMaHue Ha TO,
YTO KBaJ[PaTHBI KOPEHb W3 IMOJIOKUTEIBHOTO YWCIIa WMEET JIBa 3HAYCHHWS — IIOJIOKHUTEIbHOE U
oTpurarensHoe. bxackapa paccMOTpen Takke BOIPOC O KBAAPATHOM KOPHE M3 OTPHUATEIbHBIX YHCENT
Y TIPUIIEN K BBIBOJY, YTO TaKOHW KOPEHb HE CYIIECTBYET, TAK KaK MHAYe ero KBajpaT JODKEH ObUT ObI
OBITH OTPHUIIATENHHBIM YHCIIOM, & OTPHUIIATEIIEHOE YUCIIO HE MOXKET OBITH KBa[PATOM.

Janeko He Bce WHAMIAIILI BOCIIPUHSIIN HOBOBBe/ieHHe bxackapsl. Jlaxke cam bxackapa, mpuBoas B
KadecTBe pemeHuid omHo# 3amaum nBa uwcia (50 u —50), yrBepxkaanr: «BTopoe 3HaueHHE CleqyeT
OTOpPOCUThH KakK HempuemiieMoe, MO0 JIIOIU He OJ00pSIOT OTPUIIATEIILHBIX pelieHui». TeM He MeHee
OTpHUIIAaTEeNbHBIE YHCIIa BCKOPE TOCJIE TOTO, KaK OHW OBUIM BBEJNIEHBI, HAaYaJ W PaCIpPOCTPAHITHCA BCE
mmpe.

WuanitnaM yaanock MOCTHYh HEKOTOPHIX yCIIEXOB M B anrebpe. g omumcaHws omepanuii u
HEU3BECTHBIX OHU BBEJIU COKPAIICHHBIE CJIOBA U CIIEUUATIbHbIE CUMBOJIBL. M XOTS CUMBOJIMKA UHAUMUIIEB
He OblIa BCeoObEeMITIONIEH, X anredpa obiaana onpeneIeHHBIMU MTPEUMYIIECTBAMH 10 CPABHEHHIO C
anreOpoit uodanta. Pemnas 3amady, MHIUHIBI YKa3bIBadd TOJILKO OCHOBHBIC 3Tallbl PEIICHHUS, HE
MPHUBOJS HUKAKUX OOOCHOBaHWN WM JOKazarenbcTB. OTpHUIATENbHBIE M HpPPAIMOHAIBHBIE KOPHH
KBaJPaTHbIX YPaBHEHHM HMHIUNIBLI PACCMATPUBAIM HAPSAY C MOJOXKUTEIBHBIMU U PAlMOHATBLHBIMU
KOPHSIMU.

B nelicTBUTETRHOCTH WHIMHITEI OOpamIagnuch ¢ anreOpoi emie Oojiee CBOOOMHO, YeM MBI 37€Ch
roopuiti. Hampumep, U3 TPHrOHOMETPHE M3BECTHO, 4TO sin‘a + C0S’a = 1 mpu mobom yrme o. J{is
IITonemesi, oAHOTO U3 co3aaTeNeii TPUTOHOMETPHUHN M aBTOPA €€ MEPBOTO CUCTEMATUIECKOTO U3JI0KEHHS,
9TO COOTHOIIEHHE ObLIO T€OMETPHUYECKHM YTBEPXKJICHHEM O COOTHOIICHHH MEXIY JJIHHAMHU XOpJ B
OKpYXHOCTH. XOTs, Kak Mbl oTMedand, [Itomemeil cBOOOMHO MONB30BaNCS apuU(PMETHKOM, BBIpaXKas
HEU3BECTHBIC JJIMHBI Yepe3 KU3BECTHBIC, OH B OCHOBHOM OIUPAJICS HA T€OMETPUIO0 U MPUBOAUMBIE UM



VEcordia, m3Biaeyenne R-KLINE1 100 Moppuc Kaaiin. «Martematuka |

apryMeHThI ObUTH Te€OMETPUICCKUMH. VHAWIIIE k€ ONepUPOBAIH C TPUTOHOMETPUICCKUMU OTHOIICHH-
SMH, TIO CYIIECTBY, TaK, KaKk MbI ceddac, — Il HUX 3TO ObUIM MPOCTO umcia. Beramcnss cos o 1mo
M3BECTHOMY Sin 0, OHA CBOOOJHO MCIOJIB30BAM COOTHOIICHHE sin o + cos? o = 1, mpuMeHsIs 3aTeM
npocTeimue nmpeodpazoBanus cBoux (opmyi. Takum 00pa3om, MPU BHIBOJE U 3alUCU COOTHOIICHUIN
MEXIy CHHyCaMH W KOCHHYCaMH YTJIOB HWHIWHCKas TPUTOHOMETPHUS Tojaranach HE CTOJBKO Ha
TEOMETPHIO, CKOJIBKO Ha anredpy.

Msbl BUIMM, YTO apu(METHKAa U BBIUUCIUTEIBHBIC BO3MOKHOCTH MAaTEMAaTHKH WHTEPECOBAIIN
WH/IMIATIEB HECPABHEHHO OOJIBIIIE, YeM JIEAYKTUBHBIC CXEMbI PACCYKICHUI, U YTO OCHOBHOW BKJIAJI OHU
BHECIIH WMEHHO B pa3BUTHE apu(METHKH M pa3pabOTKy NPaKTHYECKUX IPHUEMOB BBIYHCICHHM.
MaremaTuKy WHAWKAIBI HAa3BIBAIH 2AHUMA, YTO 03HAYAET «HAYKa O BBHUHCICHHUAX». OHU MpeaIOKUIH
HEMaJIO yOOHBIX METOJIOB BBIYHMCIICHHI M YCOBEPIICHCTBOBAIM W3BECTHBIC paHEE MPUEMBI CUETa, HO,
CyJli TI0 BCEMY, COBCEM HE pacCMaTpHBaH JTOKA3aTeNbCTB. VHAUUIIBI MONB30BAICH OMPEASIIEHHBIMA
MaTeMaTHYeCKUMH MPAaBIIIAMH, HE 33yMBIBasCh HaJI JIOTHUECKOW 0OOCHOBAHHOCTBHIO CBOMX JIEHCTBHIMA.
Hu omny oOnacth MaTeMaTHMKW WHAMWIEI HE OOOTaTWJIM HU OONIMMH METOJAMH, HU PaJUKAILHO
HOBBIMU HJICSIMH.

MoXHO ¢ YBEpPEHHOCTBIO CKa3aTh, YTO HHIUHIBI HE CO3HABalM 3HAYMMOCTH COOCTBEHHOTO
BKJIaJla B Pa3BUTHE MAaTeMaTHUKH. Te HEMHOTHE yAayHBIC HJIEH, KOTOPhIE OHU BHECIH B MATEMATHKY
(BBeZIcHHE OCOOBIX CHMBOJIOB JIjIsi 0003HAYEHUs ducel oT 1 110 9; mepexoj OT MO3UIMOHHON CUCTEMBI
3aMCy Y#ceNl C OCHOBaHMEM 60 K JEecATepHYHOW CHUCTEME;, BBEICHHE OTPUIATENbHBIX YHCET H
MpU3HAHUE HYNS TOJHOIPABHBIM YHCIIOM), BO3HHKANM CIYy4YailHO, W, CyIsi IO BCEeMy, WHIWHCKHE
MaTeMaTUKH HE IIOHMMAald MCTHHHOM 3HAYMMOCTH TaKMX HOBOBBEACHHU. MHIWMWUILI C IIOJHBIM
0e3pa3nuyreM OTHOCWJINCH K MaTeMaTHYeCKOW CTPOrocTH. BriiBuraemMple UMW TOHKHE WIEH OHHU C
MOPA3UTENBHBIM DPAaBHOAYIINEM CMEIIMBAIN C TPYOBIMH COOOpaKCHHUSMHU ETHINTSH W BaBHIJIOHSIH.
CpenHea3naTcKuil yueHbBIH-9HIUKIIONEAUCT anb-bupynu (973 — okono 1050) nucan 06 HHAMHIAX:

A MOTr'y CpaBHHUTH TO, YTO COACPIKUTCSA B UX KHUTAX 11O apI/Iq)MeTI/IKe u ApYyTrUM MATEMATHYCCKUM
HayKaM, TOJIbKO C NIEPJIaMyTpPpOM, CMCIIAHHBIM C HE3PCJIIbIMU (I)I/IHI/IKaMI/I, HJIn C JXCMYY>KMHAMHU BICPCMCIII -
Ky € HaBO30M, WJIM C KpUCTAJUIaMH, NICPCMCIIaHHbIMH C KaMCIIKaMU. O06e yacTu UMEIOT U1 HUX PaBHYIO

168
LHCHHOCTD, IMOCKOJIbKY Y HUX HCT IMPUMEPA BOCXOKACHNA K BEPUIMHAM JIOTUYCCKOI'O MO3HAHUA. ([35] , C.

69.)

Tak kak WHAWUIBI THTAM 0COOYI0 CKIOHHOCTh K apu(METHKEe W BHECIH OCHOBHOW BKJaJ B
pasBuTHE apu(PMETHKH U anreOpbl, UX JEATENLHOCTh NPUBENa K PACIIUPEHHIO TOM YacTH MaTeMaTHKH,
KOTOpasi ONUpaAJIach HA 3MIHUPHUUECKYIO U HHTYUTHBHYIO OCHOBY.

B To BpeMs Kak MHOMMIBI NPAaKTUUYECKH WMIHOPUPOBAIM JEIYyKTHBHYIO TI'€OMETPHIO, apaObl
NPEANPUHIN KPUTUYECKOE H3YyUeHHE T'€OMETPUYECKHX paboT JAPEBHHUX TI'PEKOB U TO JIOCTOMHCTBY
OLIEHWJIM POJIb JAECAYKTUBHOTO JOKA3aTeNbCTBA B CTAHOBJIEHHH reoMeTpuu. OIHAKO B OTHOLIEHUH K
apupmeTnke U anreOpe, KOTOpbIM B apaOCKOW MaTeMaTHYECKOW JMTepaType OTBOAMIach Oolee
3HAYUTENbHAs POJIb, YEM TEOMETPHH, apadbl (GaKTHYECKH MAJIO YeM OTJINYAINCh OT HHAUKHIEB. ApadOoB,
KaKk U HMX WHAWNHCKUX TPEANICCTBEHHUKOB, YCTPaWBAIO pacCMOTpeHHe apHuDMETHKH U anreOpbl Ha
SMIIMPHUYECKON, KOHKPETHOW M HMHTYMTHUBHOH OcHOBe. llpaBma, HekoTopble apaOCKHe MaTeMaTHKd
NPUBOJIMIIN TeOMETpUYeckue cooOpakeHHsi B 00OCHOBaHUE pEIICHHsI KBAJIPATHBIX YpaBHEHHI, HO B
IIEJIOM MTOJIXO0]] K PEIIEHUIO U METOA0JIOTHS y apaboB, B OTINYHE OT I'PEKOB KJIACCHYECKOTO MEepHOo/a, 110
cymecTBy ObUTH anrebpandeckuMu. Kybudeckie ypaBHEHHs, HAIPpUMEp ypaBHeHHe X° + 3X° +7X + 5 =
0, apaObl pemiany, UCHONB3YSl TOJIBKO T'€OMETPUUYECKHE MOCTPOCHUS, TaK KaK alreOpandecKuil MeTon
pellieHHsT TaKMX YpaBHEHHH emie He ObUI OTKphIT. Ho WX reoMeTpudveckue MOCTpoeHHs ObUIO ObI
HEBO3MOJXKHO BBINIOJHHUTEH C TIOMOIIBIO IUPKYJS W JIMHEWKH, a JIOBOABI, IPUBOJIIMbIC B OOOCHOBaHHE
MIOCTPOCHUH, HE UMENIN CTPOTO JeAyKTHBHOrO Xapakrepa. Ha mpoTsbkeHuH Bcex CTONeTHH, OKa apalbl
AKTUBHO 3aHHMAJIMCh MATEeMAaTHKOW, B CBOMX OPUTHHAIBHBIX PadOTax OHM MYXKECTBEHHO CONPOTHBIIS-
JHCH co0JIa3HAM TOYHOTO PACCYKICHUS.

Haunbonee naTepecHoi 0cOOEHHOCTBIO MaTEMAaTUKN WHIMIIEB U apaOoB SBIISETCS UX BHYTPEHHE
NPOTHBOPEYMBOE NPEACTaBICHUE O MpeaMeTe MaTeMaTHUeCKoro uccienoBaHus. To, 4yTo eruntsHe U
BaBWJIOHSHE OBLIM CKJIOHHBI BOCIIPHHUMATh HEMHOT'ME M3BECTHBIE MM apU(PMETHUECKUE U T'E€OMETPH-
YecKHe NpaBWiia Ha SMIMPHUYECKON OCHOBE, caMO MO cede He YAMBHUTEIbHO. DMIHpHYECKas OCHOBA
€CTECTBEHHA IOYTH JJIsl BCEX BHJOB YeJoBeueckoro 3HaHus. Ho muaniinam m apabaM ObUIO M3BECTHO
COBEpIIEHHO HOBOE IOHATHE MAaTEeMAaTHYECKOTO JOKa3aTelIbCTBA, AOCTABIIEECS MM B HACIEACTBO OT

168 Bupynn AOy Peiixan. U36pannsle npoussenenus. T.2. — Tamkent: ®an, 1963.
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rpexkoB. OHaKO OHM HE MO3a00THIMCH O TOM, YTOOBI NPUMEHUTH MOHSATHE NEAYKTHBHOTO J0Ka3a-
TeJbCTBA B apu@meruke u anredpe. OTHOLIEHNE WHAMIIEB K MaTeMaTHKE MOKHO B KaKOH-TO CTENCHH
00bsicHUTh. VIHAWHIBI HE HpuAaBaid 0COOOT0 3HAYECHUS TEM HEMHOTHM JOCTIDKEHHSIM I'PEUecKon
MaTeMaTHKH KIJIACCHYECKOTO IEepPHOJAa, KOTOpble ObUIM MM H3BECTHBI, M CJEIOBAaJM B OCHOBHOM
AJeKCaHJIPUICKOMY TOIXoay K apudmernke u anredpe. Ho apaOpl ObUIM XOpOIIO OCBEIOMIIEHBI O
IpevYecKoi reOMEeTPUH U JaxKe, KaK yIOMHUHAJIOCh, IPEANIPUHSIN HOIBITKY KPUTHYECKOTO IIEPECMOTpPa
Pe3yIbTAaTOB CBOMX MPEIIIECTBEHHUKOB. KpoMe Toro, Ha MpOTSHKEHUH HECKOJBKHX BEKOB M apalbl, U
WHIWUIBI HaXOOWINCh B ONArompHSTHBIX AJS 3aHATUHA YMCTOW HAYKOH YCIOBUSIX — WM HHUYTO HE
BBIHYKAAJI0O MaT€MaTHKOB >KEPTBOBATh JOKA3aTEIbCTBOM palyd HEMEAJICHHOW NPAaKTUUYECKOW OTAAYH.
Kak Mornmo ciay4uThbCs, 4TO ABa 3TH Hapola NOAOLIIM K Pa3BUTHIO ABYX O0jacTell MaTeMaTHKH
COBEpILIEHHO MHAYe, YeM I'PEKH KIIaCCHYECKOTro Mepruoa U MHOTHE U3 aleKCaHAPUNALIEB?

Ha sToT BOmpoC cymiecTByeT HECKOJIBKO BO3MOMKHBIX OTBETOB. IIpeknae Bcero, MHAMMCKHE U
apa0ckue MaTeMaTHKH, HECMOTPsI Ha apaOCKUEe KOMMEHTapuH K ACAYKTUBHON T'€OMETPUH, 110 CYILECTBY
HEKPUTHYECKH OTHECIHCh K TPEYECKOMY Hacieauio. Bo3MokHO, UMEHHO MOSTOMY OHM BOCIPHHSUIIN
MaTeMaTHKy TaKol, Kakoil OHa TMpHIILIa K HUM: TE€OMETpHSs, [0 UX MHEHUIO, TOJDKHA ObljIa OCTaBaTbCs
JEeIyKTUBHOW, apudMeTrka U anredpa — SMIMPUYECKHMHU M 3BPUCTHYECKUMH. BO3MOXHO U Ipyroe
oObsICHEHHEe: U WHAMWIBI, U apabbl, B OCOOCHHOCTH MOCJIEIHKE, 110 JTOCTOWHCTBY OLIGHWIN BBICOKHE
CTaHJApTHl CTPOTOCTH B T€OMETPHUH, CTOJIb PAa3UTENBFHO OTIMYAIONIMEcs OT TpeOOBaHWH, MPeabsBIs-
eMBbIX K apu(MeTHKe U ajaredpe, HO HE CyMeNH MOJBECTH MOJA apuMETUKY HAMJICKAIINUN JIOTHUECKUM
¢bynaaMeHT. B monp3y Takoro mpeAroyOXKEHUS TOBOPUT XOTS OBl TO, 4TO apadbl NMPUBOAWIM B
MOATBEP)KICHAE PEUICHUH KBaJpaTHBIX M KyOMYECKHX YypaBHEHUH HEKOTOpBIE T'€OMETpUYECKHE
COOOpaKeHHU.

He wuckmouenst m apyrue oObsicHeHus. Tak, uHmuiiupl W apabbl OTHABaIM NPEANIOYTEHUE
apupmeTnke, anredpe W anreOpandeckoil QOpPMYTHUPOBKE TPUTOHOMETPHUUYECKHX COOTHOLICHHUH.
[MonoGHOE TpeapacmnoiioKEHUE MOXKET CBHICTEIBCTBOBATH 00 MHOM CKIIaJieé yMa, OHO MOXeET OBbITh
00yCIIOBIIEHO ¥ KaKMMH-TO OCOOEHHOCTSIMU WHAMMCKON M apabckoi KyibTyp. OO 3TH MUBWIH3AINAA
MPEBBINIE BCETO CTABUIIM 3alPOCHl MPAKTHKH, a IS YAOBJIETBOPCHUS MPAKTUYECKUX MOTPEOHOCTEH —
Kak MBI Y€ OTMEUald, TOBOpS O pa3BUTHH MaTEMAaTHKH B aJCKCAHAPHHUCKWN mepuon, — ObLIH
HEOOXOIUMBI KOJIMYECTBEHHBIC DPE3YJIbTaThl, KOTOpbIE OaBajd MMEHHO apudmernka u ainrebpa. B
NOJIb3Y MPEATOJIOKEHHS O Pa3IMYHbBIX CKIaJjax yMa KOCBEHHO CBHIETEILCTBYET U PEaKIysl eBpOIeiieB
Ha MaTeMaTH4YecKoe Haclielue, JOCTaBlieecss WM OT HWHIWineB u apaboB. Kak Mbl yBHIUM B
JabHeHIeM, eBporenisl ObUIN TOpas3 o CHIIbHEE, YeM apalbl U WHAMKIIBI, 00€CIIOKOCHBI JIOTHIECKUMHU
npobjeMaMu B HOCTPOCHUH apu(PMETHUKH M reoMeTpun. bespaccyanas cMenocTs MHAMNLEB U apaboB
BbIBEJIa HA TEpeJHUH TUaH apuMeTHKy U anreOpy (eciyd TOBOPHUTH O MPAKTHYECKOH TOJNIE3HOCTH),
TOCTABMB HX ITOYTH HApaBHE ¢ reomerpueii (cm., manpumep, [9]'%, [36]'°, [37]'™).

Korna B KoHIIE cpeHEBEKOBbsl M B Nepuo] Bo3poxnenus eBpomnenisl — oT4acTi yepe3 apadbos,
OTYACTH HENOCPEACTBEHHO M3 COXPAHMBIIMXCS I'PEUYECKUX PYKOIMCEH — O3HAKOMHIIMCH C CYIECTBY-
IONIMM YPOBHEM JOCTIDKEHHH MaTeMaTHKH, OHH CBOEOOPa3HO pa3pelliiivd AWIEMMY, BO3HUKIIYIO B
CBSI3U C pa3/ielIecHHeM MaTeMaTHKH Ha JBa TUNA «3HaHWsA». HacTosmedl maTemMaTHKOl, IO MHEHHUIO
€BPOIEHLIEB, 3aBEIOMO OblIa TOJIBKO JeTyKTHBHAs reoMeTpHsi rpekoB. Ho B To jxe BpeMsi OHM HE MOIJIN
W HE XOTeN! OTPUATh TOJNIE3HOCTh U 3P PEeKTUBHOCTh apu(PMETHKH U alNreOpbl, KOTOPbIE XOTS U OBUTH
JUIIEHBI TBEPJIOTO JIOTW4Yeckoro (QyHIamMeHTa, HO YK€ 3HAYUTEIbHO YCOBEPIICHCTBOBAIKCH I1O
CPaBHEHHMIO C KJIACCHYECKOI IPEBHOCTHIO.

IlepBast mpobiieMa, ¢ KOTOPO#l CTOJNKHYJIHCH €BPOIICUIIBI, CBOAUIIACH K CTAPOMY BOIIPOCY O TOM,
KaK CIIeAyeT OTHOCHUTHCS K HppalMoHaJIbHBIM unciaM. WUtampsackuii Mmatematuk Jlyka Ilagomm (ok.
1445-1514), nemenxuii MoHax u npodeccop MatemMatuku B Mene Muxasms Iltudens (1486(?)-1567),
UTaNbsIHCKUN Bpad u yueHblil xuponamo Kapmano (1501-1570) u dinamanackuii BOGHHBIN HHXKEHED
Cumon CreBun (1548-1620) cBOOOJHO HWCIOJL30BAIM HMPPAMOHAIBLHBIC YHUCHA, CISAys 3/1eCh
TpaguLIMK MHOWHIEB U apaOoB, W BBEIM MHOIO HOBBIX THUIIOB HMppanmoHaibHOocTed. Tak, lltudens
OTIEpPHUPOBA C UPPALIMOHATIBHBIMU BBIPAKCHUSAMH BHIA

199 FOmkeBua A.I1. MicTOpHst MaTeMaTHKH B cpeHue Beka. — M.: dusmarrus, 1961.
1o Anb-Xopesmu. Marematnueckue TpaktaTsl. — Tamkent: @an, 1983.
e Myxammen n6H Myca anb-Xopesmu. — M.: Hayka, 1983.
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a Jlxuponamo Kapaano — ¢ uppanroHaIbHOCTIMH, COACPKANUME KyOndeckue KopHu. [Ipumepom Toro,
HACKOJBKO CBOOOJHO W IIUPOKO EBPOIMEHIIBI HCIOIB30BATH HPPANUOHAILHOCTH, MOXET CIYXHTh
BBIpaXeHHE s ymucia m, noimydeHHoe Ppancya Buerom (1540-1603). PaccmarpuBas mpaBHIIbHBIC
MHOTOYTOJIBHHKH ¢ 4, 8, 16 1 OoJiee CTOpOHaMH, BIIMCAHHBIE B OKPYKHOCTh CIIMHUYHOTO pajaunyca, Buer

0OHapyXHII, 9TO
2l o] o .!/1 A T 1
:'L—V2 VotV VWV atsV bz ot

VppanunoHaibHple YHCIa HANUIM [IMPOKOE HPHMEHEHHWE M B CBSI3M C OJHMM H3 HOBBIX
JOCTIDKCHHI MaTEeMaTHKHU 310X Bo3poxaenust — norapupmamu. JlorapuMbl MOT0KUTEIBHBIX YHUCE
6bum m306perensl B konne XVI B. Jxomom Hemepom™? (1550-1617) mmst ol camoif wemw, s
KOTOPOW OHM C TeX MOp M YHOTPEOJISIOTCS, — JUIsl YCKOPeHUsI apupMeTHUecKuX BbIuucieHuit. 1 xots
sorapr(MbI GONBIIMHCTBA MOJOKHUTETBHBIX YHCEN HPPALMOHAIIBHBI (& MpeioKeHHbIi Herepom Meton
BBIYMCIICHHS JIOTApU(MOB OCHOBAaH Ha CBOOOJHOM OOpAICHUH C MPPALMOHAIBHBIMH YHCIAMH), BCE
MaTeMaTUKH IPUBETCTBOBAIH MOJIE3HOE H300peTeHNe, H30aBUBIIEE UX OT U3IHIIHETO TPYy/Ia.

Beruucnenust ¢ UppaluoOHaIbHOCTAME TPOM3BOIMINCH 0€3 Kakux-IHOO 3aTpyIHEHHUH, HO Koe-
KOro BCE e Oecrokomta mpodaemMa, MOKHO JIH CYMTATH HPPAMOHAIBHbIC YHCIA KHACTOSIMMIY. Tak,
HItudens B cBoeM rinaBHoM Tpyae «IlomHas apudmeruka» (Arithmetica integra, 1544), nocBsimieHHOM
apudmernke u anrebpe, Brops EBKIHIY, BBICKA3bIBaJ MPEAINONIOKECHHE, YTO BEIMYHMHBI (T€OMETPHU-
yeckas Teopus EBKINAA) OTIMYHBI OT YMCEI; OJHAKO, CIEAyS AyXY JOCTIKEHHUI CBOEro BpPEMEHHU, OH
BBIpQXXKaJl MPPALMOHANbHBIC YHCIIAa B JECATUYHOW cucteme. LllTudens GecroKomiIo, 4To Ajis 3alucu
UPPALMOHAIBHOTO 4YHCIa B JCCATHYHOW cUCTeMe TpeOyeTcsi OeCKOHeYHO MHOro 3HakoB. C ogHOM
CTOPOHBI, pacCyX/ajl OH,

TaK KaK MpU JOKa3aTeNbCTBE [CBOWCTB] T€OMETPHUYCCKUX (GHUTYp HPPAUOHAIBHBIC YHCIA 3aMCHSIOT
panmoHaIbHBIC BCIKHN pa3, KOTIa TE OTKA3bIBAIOTCS CITY)KUTh HaM, U TOKa3bIBalOT BCE TO, UYTO HE MOTIIH OBI
JIOKa3aTh T€... IPUXOJUTCS MPU3HATH, YTO OHU [MPpaLMOHAJIBHBIE YUCIA] SBISIOTCA UCTUHHBIMU YHCIAMHU.
K Tomy ke Hac BBIHY)XZAIOT U PE3yNbTaThbl, NPOUCTEKAIOIINE U3 UX NPUMEHEHHS, KOTOPbIE HENb3sl HE
MPU3HATH TIOJJIMHHBIMH, JOCTOBEPHBIMH M He3blOneMbiMH. C JApYroil CTOPOHBI, WHBIE COOOpaKCHHUS
3aCTaBIAIOT HAC OTPHUIATH, YTO HMPpAIIOHANBHBIC YHCIIa BOOOIIE SBIIOTCS YHCIaMU. Takoe COMHECHHE
MOJKPEISIETCS. TEM, YTO €CJIA MBI MOMBITAEMCSI 3aITUCATh UPPAIHOHAIBHBIC YUCIIA B ACCATHUHON (Gopme...
TO 0OHapYXUM, YTO OHM HETMPECTAaHHO YCKOJB3AIOT OT HAC U HU OJHO U3 HUX HE YJAeTCsl MOCTUYh TOYHO...
Uucno ke, KOTOPOMY B CHIIy €r0 MPHUPOJbI HEJAOCTAaeT TOYHOCTH, HE MOXKET OBITh HAa3BAHO HWCTUHHBIM
gucioM... CienoBaTteibHO, MOAOOHO TOMY, KaK HE SIBISETCS YHUCIOM OECKOHEYHOCTh, MPPAIOHAIBHOE
YHUCIIO TAK)Ke HE SIBISIETCS HCTUHHBIM YHCIIOM, a Kak ObI CKPBITO OT HAC B 00Jlake O€CKOHEYHOCTH.

Hanee lltudens modapnseT, YTO HACTOSIINE YUCIA — ITO JUOO IIeNbIe YHCia, JIMOO Apodu, a
MOCKOJIbKY HPpPAllMOHAIIBLHBIC YHCNIA HE MPUHAIUICKAT HU K TEM, HH K JPYTHM, WX HEJNb3sl CUUTATH
HacTosumu yuciiamu. Cronerue cnycrts [lackans u Bappoy yTBep:kaaiu, 4To UppairoHaIbHbIC YUCIIa
He 0oJiee YeM CHMBOJIbI, HE CYIICCTBYIOIIME HE3aBHCUMO OT I'€OMETPHUUCCKHUX BEJIMYMH, U UTO JIOTHKA
apu(METHYECKUX Omepaluii, MPOU3BOJAUMBIX HAJ HPPANUOHAILHBIMU YHCIAMH, JOJDKHA OBITh
000CHOBaHa C MOMOIIBIO TCOPHH BEJIWYHMH EBKIIM/A, XOTh 3Ta TEOPUS U HE B IOJHOW MEpe OTBeyalia
TIOCTABJICHHOI TaK 3amade.’”

BhIcKka3blBAMCh M MHBIC YTBEPXKJICHHS: MO MHEHHIO HEKOTOPBIX EBPOICHCKUX MAaTEMaTHKOB,
WppaIoHaIbHEIE YHCIIa C MOJHBIM OCHOBAaHHEM MOXXHO OBLJIO CUMTATh HACTOSIIMMHU yuciaMu. CTeBUH
MIPOBO3IJIACHII UPPAIIMOHAILHOCTHA YMCIIAMH M MOCTPOMII Psifi BCE 0Oojiee TOUHBIX MPHUOIMKEHUN HX C
MOMOIIIbI0 panuoHaNbHBIX ymcen. Jxkon Bammuc (1616-1703) B cBoeit «Anredpe» (1685) taxxke
MIPHU3HAJ, YTO UPPANMOHAIBHBIE YUCIIA SIBJISIOTCS YHCIAMH B ITOJIHOM CMBICIE 3TOro cioBa. OHaKO HU
CreBuH, HM Bayuiic He NMPUBEIIM HUKAKUX JIOTUYECKUX apTyYMEHTOB B MIOATBEPXKICHUE CBOESTO MHEHHMS.

Bbonee Toro, xorma Jlexapt B cBoeit «l'eomerpum» (1637) m Pepma B pykommcu 1629 r.
pa3paboTany aHATUTHUYECKYI0 T€OMETPHIO, HU TOT, HH JPYTrodl HE MMENH SCHOTO TNPEACTaBICHHUS 00
UppaAIMOHANBHBIX YHUCIaX. TeM He MeHee, 00a HMCXOIMIN W3 MPEATONIOKEHUS, YTO MEXJIY BCEMH

172
SAraom: Tloutu onHoBpeMeHHO ¢ moTiaHaueMm J[»xoHom HemepoMm M HE3aBUCMMO OT HEro K Hjee

norapuMOB mpuIen meeknapckuit acoumk Mober Bropru (1552-1632).

Araom: Teopus Enoxca—EBknmma copepkana moutu Oe3ympedHoe OmpeaesieHne HppanrnoHaIbHBIX
yrcen (KOTOPBIM TPHUAABANOCH OOJIMYNE OTHOIICHWH OTPE3KOB) M YCIOBHH WX PAaBEHCTBA — HO, pa3yMeercs,
poOJIEMBI JIOTHYECKOT0 00OCHOBAaHUSI JEHCTBUH HAJ MPPALMOHAIBHBIMHU YHCIaMH 3J/leCh HE OBUTH JTOBE/IEHBI JI0
TOT'O YPOBHSI, KOTOPBIH NIPHOOPEIN OHU B MaTeMaTHKe 2-i monoBuHsl XIX B.
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MOJIOKUTENBHBIMA  IEICTBUTENBHBIMM  YUCJIAMH M TOYKAaMHU Ha TPSAMOW CYIIECTBYET B3aUMHO-
OJTHO3HAYHOE COOTBETCTBHE, T.€. UTO PACCTOSHHE OT JIOOOM TOYKH Ha MPSMON O KaKOH-TO TOYKH,
NPUHATOHN 3a HayaJlo OTCUETa, MOXKET OBITh BBIPAKEHO YMUCIOM. Tak Kak MHOTHE M3 YHCEI IIPU 3TOM
OKa3bIBANKCH ObI MppaoHanbHbIME, JlekapT u @epma TeM caMbIM HESBHO JIOMYCKaIH CYIIECTBOBAaHHE
MPPaLMOHANBHBIX YHCET, HECMOTPSI Ha TO, YTO TOI'ZIa OHO €Il€ HUKAK He ObUIO JIOTMYECKH 000CHOBAHO.

EBponeiiniaM MpUIIOCh CTOJKHYTHCS M C IPOOIEMON OTPULATEIbHBIX YUCEN. OTH YHUCIA CTAIH
u3BecTHBI B EBporie 3 apaOCKuX TEKCTOB, HO OOJBINMHCTBO MaTeMaTnkoB X VI-XVII BB. He cunTanu
OTpHLIATENFHBIE YHCIA «HACTOSILIUMW» WM YTBEPXKIald, YTO OTPULATETbHBIE YWCIla HE MOTYT OBITh
KopHsiMu ypaBHeHuil. Hukona [roke [1445(?)-1500(?)] B XV B. u Ultudens B XVI B. 3as1Bi1s1H, 9TO
OTpHULATENbHBIE YHCNIA JHIIEHBI BCAKOrO cMbIcia. KapnaHo BKIIOYanm OTPHULATENBHBIE BEIHUYHHBEI B
YHCII0 KOPHEHW paccMaTpUBAEMbIX UM YPaBHEHHM, HO MOaral, 4To OTPULIATENbHbIE KOPHU — 3TO MIPOCTO
CHMBOJIbI, HE MMEIOIINE peajbHOro cmbiciaa. OTpuuaTenbHble KOpHM ypaBHeHHM Kapnano HasbiBan
(GUKTUBHBIMH ¥ TPOTUBOIIOCTAaBIISI HX JCHCTBUTEIBHBIM, T.€. IIOJIOXKHTENBHBIM, KOpHsAM. Buer
MOJIHOCTBIO OTBEpraj OTpHULATENbHbIE 4HcHa. JlekapT NpuHUMal HX JHIIb C OIpEAeIEHHBIMU
oroBopkaMu. OTpunaTtenpHble KOpHU YpaBHEHUH JlekapT Ha3bIBal JIOKHBIMU Ha TOM OCHOBaHHUH, UTO
OHH SIKOOBI IPEACTABISIIOT YKCIa, KOTOphle MeHbllle, yeM HuuTo. OnHako JlekapTy ynanoch 1mokasatb,
KaK, UCXOJs U3 JII00O0T0 ypaBHEHUS, MOKHO TIOCTPOUTH JIPYroe ypaBHEHHE, KOPHU KOTOpOro Ooiblie
KOPHEH UCXOHOTO Ha JII00YI0 3aaHHyI0 BeIMYUHY. TeM cambiM JlekapT ykaszas crioco0, O3BOJISIOIIHIA
npeoOpa3oBaTh ypaBHEHHE C OTPHLATEIBHBIMH KOPHSAMHU B YPAaBHEHHE C IMOJIOKHUTEIbHBIMU KOPHSIMH.
«DUKTUBHBIE» KOPHH IIPH TaKOM MPeoOpa3oBaHUU NMEPEXOIUIHN B IeHCTBUTENbHBIE, U TO3TOMY JlekapT
HEOXOTHO CMHPHJICS C OTPUIATEIBHBIMHE YHCIAMH, HO COMHEHHS I TPEBOTH TAK M HE OCTABHIIA €ro.
Ilackanp cuurtan, Hampumep, BeluuTaHue yuciaa 4 u3 0 omepauueld, TUIIEHHOW BCSKOro cmbiciaa. B
«Mblicasx» Ilackans ecTb BBIpa3UTENbHOE NpU3HAHHUE: «S 3HAKW JIOJEH, KOTOPbIE HUKAK HE MOTYT
MOHATD, YTO €CIIM U3 HYJI BBIUECTh YETBIPE, TO MOTYUUTCS HYJIbY.

WHTepecHbIil TOBOA MPOTHUB OTPUIATENBHBIX YMCEN BBIABUHYN Onu3kuil apyr Ilackans Teosor u
MatemMatuk AHTyaH ApHo (1612-1697). ApHOo ycomHmics B ToMm, guto —1 : 1 = 1 : —1. Kak moxer
BBITIOJHATBCA TaKO€ PaBEHCTBO, CIIpAlllMBal OH, eclii —1 MeHblle, yeM 1? Benp MeHbllee 4ucio He
MOJKET OTHOCHTHCS K OOJBIEMY TaK ke, Kak OoJbliee K MeHbIeMy. JIeiOHuII, MpU3HaB MPaBUIBHOCTh
BO3paXECHUSI ApPHO, yKas3aj, 4YTO TAaKOr0 pOAA MPOIMOPLHUH BIOJHE IOIMYCTUMO HCIOJIb30BaTh B
BBIYUCIICHUSIX, MO0 1O (popMe OHM MpaBHUIILHBI, M CPABHUI JEHCTBUS, IPOU3BOANMBIC HAJl OTPHLIATEIIb-
HBIMH YHCJIaMH, C AEMCTBUSAMH, TPOU3BOAUMBIMY HaJl MHUMBIMU BETHYMHAMH, BBEJCHHBIMH HE3a/10JIT0
no sroro. Tem He MeHee, JIeHOHHMI 3aTeMHHJI CyLIECTBO Je€ja, MPEIUIOKUB HA3bIBATh MHUMBIMH
(HecyIIeCTBYIOIMMI) BCe BEIMUMHEL, He MMeromue jorapupma.’ > [lo muenuro JleitGruma, uncio —1 He
CYIIECTBYET, TaK KakK IOJOXKUTEIbHbIE JOrapuMbl COOTBETCTBYIOT uyHciaMm, OonbmuMm 1, a
oTpuLaTeNbHbIe Jorapumsl [!] COOTBETCTBYIOT YrciaM, 3akitoueHHbIM Mexay 0 u 1. CnenoBarenbHo,
JUI OTPULATENIBHBIX YHCeN JorapuMOB MPOCTO «HE XBaTaeT». JleMCTBUTENBbHO, €CiM OBl HAILIOCh
Kakoe-HHOyJb 4YHCJIO, COOTBETCTBYyIomiee log(—1), TO molOBMHA €ro, Kak CileayeT U3 TeopHuu
norapudMoB, cooTBercTBOBaa 651 logV—1, a V—1 3aBeoMO He uMeet Jorapudma.

OpxHUM U3 NEPBBIX aNreOpancToB, YMBIIUIEHHO HE NMEPEHOCUBIINM OTPHLATEIbHbIN KO3 dUIH-
€HT B ApYrylo yacTb ypaBHeHus, 6bu1 Tomac "appuot (1560-1621). Ognako oH oTBeprai OTpHLATENb-
HbIC KOPHH M JIaXKe «I0Ka3zam» B cBoeM counHeHuH «lIpakTuyeckue aHanuThuyeckue uckyccrsa» (Artis
analyticae praxis, 1631), onmy6IMKOBAaHHOM YK€ IMOCIE €r0 CMEPTH, YTO OTPHIIATEbHBIE KOPHH HE
CYLIECTBYIOT. SICHBIE M YETKHE ONpenesieHHs OTpULaTeIbHbIX yncen aan Padasns bombennu (XVI B.),
XOTS €My W He yAajoch 000CHOBATh MpaBWia AEHCTBUNA HaJ OTPUIATEFHBIMU YHCIAMH, TTIOCKOIBKY B
TO BpeMsl OTCYTCTBOBaja JIOTWYECKas OCHOBA, HEOOXoAwMas Al OOOCHOBAaHHS IOJOKHTEIHHBIX

Y srpom: Jlio6omeITHO, UTO OTKphITast JlekapToM M MO ce€il JAeHb COXPaHUBIIAsg €ro UMs KpHBasd,
OIIMCHIBa€Masi yPaBHEHUEM x° + y3 — 3xy = 0, HpIHE pUCcyeTCsl BOBCE HE Tak, Kak 3To Jeinan JlekapT, CUnTaBIINH,
YTO X W Y JOJDKHBI OBITH TOJBKO IOJOXXUTEIbHBIMHU; TIPH 3TOM MBI IIO-TIPEXKHEMY Ha3bIBaeM 3Ty KPHBYIO
«IEKapTOB JIUCT», XOTS, €CIM HE OTPAaHMYMBATHCS OJHUMH JIUING MOJOXHUTEIbHBIMHA 3HAYEHUSMH a0CIHCCHI U
OpAMHATHI, paccMaTpuBaeMas KpUBast yTpadnBaeT (opMy JIMCTa, KaKylo OHa MMela Ha dyepTexax JlekapTa.

1> B.3.: A ecii roBOpPUTH B TepMHHAX BeIaHCKOM TEOPHH, TO OH TPEUTAraj OrPaHHYNTHCS OJHHMH JIHIIb
METPHUYECKUMH YucIIaMH (IIpH 00pa30BaHUM KOTOPBIX 00pamaeTcs BHUIMAaHUE TOJIBKO HA KOJMYECTBO IEMEHTOB B
nmape MHOXecTB «Mepa—I3mepsiemoey), a B3auMHyI0 opueHTanuio Mepsl u V3MepsemMoro He MPUHHUMATH BO
BHUMAaHWE, W TAaKCOHBI, IIOJyYCHHbIE TIPH y4eTe OPHEHTAINH, CYATATh MHHUMBIMH (HECYIIECTBYIOIIHNMHU).
Jlorapu¢msl (B UX IEpBOHAYATHLHOM MOHUMAHUH — MOKA HE MpHUIes DWiep co cBoUM pacumperuem log p + i (¢ +
2N 7)) CYLIECTBYIOT TOJBKO Y METPUUESCKUX YHCEIT.
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uncen.'’® CTeBHH paccMaTpHBAN YPABHEHHS C HONOXKUTEIBHBIME U OTPHIATEILHEIMI KOO DUIHEHTAME
U CUMTajl OTPHULATENbHbIE KOPHU BIOJHE AOIMycTUMBIMHU. B cBoeM counHenun «HoBoe nzobpereHue B
anredpey» (Invention nouvelle en algebre, 1629) Ansbep XKupap (1595-1632) He nMpOBOAMIT HUKAKOTO
pasnInuus MeXIy OTPUIATEIIEHBIMU U TIONOKUTEIBHBIMH YUCIAMH U YKa3bIBal 00a KOPHsI KBaJAPaTHOTO
ypaBHEHUS, JaXke ecliu OHHU ObLM oTpuuatensHbiMu. W XKupap, u 'appuot ynotpeOisiiin OAUH U TOT e
3HaK «MHHYC» Ui O0O3HAYEHMs KaK ONEpalUd BBIYMTAHMSA, TAK U OTPHULATEIBHBIX YHCEN, XOTA
ciefioBanio Obl BBECTH [IBa OTIENBHBIX CHMBOJIA, IMOCKOJBKY OTPHUIIATENEHOE YHCIO — HE3aBUCHMOE
MIOHSITHE, B TO BpeMs KaK BEIYMTaHUE — OJTHA U3 YETHIPEX aprU(PMETHUECKUX OTepaIuid.

B memom MOXXHO ckasath, 9To HeMHOTHe MaTteMatuku XVI-XVII BB. cBOOOIHO 0Opamaimch ¢
OTPHULIATENbHBIMM YHCIAM{A WM JIETKO BOCIPHUHSUIM HX BBENCHHE, OOJBIIMHCTBO 3aBEOMO HE
MPU3HABAIM OTPHUIIATENbHBIC YUCA «HACTOSIIMMI» KOPHAMHU ajredpandeckux ypaBHeHuil. Ilo moBogy
OTpHLIATENBHBIX YHCE CPEAM MAaTEMAaTUKOB OBITOBAIM caMble HeJemble Ipenpaccyaku. Tak, Bammuc,
NPUACPKUBABIINICS MPOIPECCUBHBIX AJSl CBOETO BPEMEHM B3IVIIOB U HE OTBEPraBIIUIl OTPULIATENb-
HBIX YHCel, ObUT YOEXIEH B TOM, YTO OTpULATENbHbIe Yncia OoJble, Y4eM OECKOHEYHOCTh, U B TO JKE
BpeMsi MeHble Hyis. B cBoeil «Apudpmernke OeckoHeyno manbix» (Arithmetica infintiorum, 1655)
Bamuc jokaseiBal, 4YTO MNOCKONBKY oOTHomeHue a/0 mpu MONOXKHTENbHOM a oOpaiaercs B
0OECKOHEYHOCTh, TO, KOTJ]da 3HAMEHATE/Ib CTAHOBUTCS OTpUIATENIbHBIM (oTHOIIeHHe a/bh ¢ oTpuuaTens-
HbIM D), OTHOIICHUE MOJDKHO cTaTh Oosblie, yeM a/0, Tak Kak OTpHUIIATEeIbHBIA 3HAMEHATEh MEHbIIE
Hyis1. CrnenoBaTenpHO, 3akiodan Bamwiuc, oTpuuaTenbHble YHCIa AODKHBI OBITH OOJbIIE, YeM
0ECKOHEYHOCTb.

Hexoroprie u3 Hambosiee MepeoBBIX MEICIUTENEH Toro BpemMenn — bombemnn n CTeBUH —
NPEIIOKIIN PEACTaBICHUE YUCET, KOTOPOe, HECOMHEHHO, CIIOCOOCTBOBAJIO MPUHSTHIO BCEH CUCTEMBI
BEIIECTBEHHBIX yucel. boMOeny mpeamnonoxui, 4To CyImecTBYeT B3aUMHO-0JHO3HAYHOE COOTBETCTBHE
MEX/y BEIIECTBEHHBIMH YHWCIAMHU M JAJMHAMHM OTPE3KOB, OTJIOXKEHHBIMH Ha MpsMON (C 3aJaHHON
SAVHMIICH JUIMHBI), W BBEJ JUIS JJIMH 4YeThIpe OCHOBHBIX JelcTBHS. Ilo MHenuto bomOGeru,
BEIIECTBEHHBIC YHCIIAa U IPOU3BOIUMBIE HaJl HUMHU apU(METHUECKUE ICHCTBUS ONPEACIISIOTCS JTUHAMU
OTPE3KOB M COOTBETCTBYIOIIMMH T'€OMETPUYECKUMH onepanusaMu. Tem cambiM Bombernnu parnpoHanm-
3UpOBaJl CUCTEMY BEIECTBEHHBIX YHCENl Ha reoMeTpuyeckoil ocHoBe. CTEBHH TaKKe paccMaTpUBall
BEIIECTBEHHBIC YHMCJIA KAaK [UIMHBl M CUMTal, YTO NpH MOJOOHON HHTEpHpeTanuy HCUe3aloT BCe
TPYAHOCTH, CBSI3aHHBIE C BBEACHHEM HPPALMOHAIBHBIX YHcel. Pasymeercs, mpu TakoM IOAXOJE
BEIIECTBEHHBIE YHCIIAa OKA3aJIMCh TECHO CBSI3aHHBIMU C T€OMETPUEH.

Tak 1 He IPeoI0JIEB TPYAHOCTEH, CBA3aHHBIX C UPPALMOHAIBHBIMU U OTPULATEIbHBIMU YUCIIAMH,
eBpomeilsl emie Oojiee yBENWYMIM CBOE, M 0€3 TOro TsDKKoe, Opems, Korga HaOpeiaw Ha HOBOE
OTKpBITHE, 3HAUeHHE KOTOPOrO OHM OCO3HANIM JajleK0 HE cpa3y, — KOMIUIEKCHbIe uncia. HoBble uncna
BO3HHKIIM, KOTJ]a MAaTeMAaTHKN PaCIpOCTPAHHIIM ONEPAIMI0 W3BJICUCHHSI KBAJIPATHOTO KOPHS Ha JIIOOBIE
YHcia, KOTOPbIE TOJIBKO MOTYT BCTPETUTHCS, HAPUMEp, NPH PEILICHUH KBaJIpaTHBIX ypaBHeHHH. Tak,
Kapmano B ri1. 37 cBoero tpakrtara «Bemukoe uckycctBo» (Ars magna, 1545) mocraBuia ¥ pemiui
CIEAYIONIYIO 3amady: pa3fenuTs uncio 10 Ha aBe YacTu, Mpom3BeleHHe KOTOphIX paBHO 40. OTa Ha
NEePBBIA B3I HeJenas 3afada JOMycKaeT pelleHue, MOCKONbKY, Kak 3ametun 'Anambep, «anredpa
HieJpa: OHA HepenKo aaeT OoJblle, YeM OT Hee MOKHO Obuto Obl TpeGoBaTh». Ecim X — ogHa u3 yacreii,
T0 110 ycaoBusiM 3a1auu X(10 — X) = 40 1 MbI moTy4aeM /st X KBaJpaTHOE ypaBHEHHE.

(=l g AR T ] S
PemnB ero, Kapnano namen kopau ' V—I15 y 5=} 15, orHOCHTENBHO KOTOPBIX 3aMETUII,

YTO 3TH «CIIOKHEHTIINE BETMYHHBI OECIIONIE3HBI, XOTS U BeCbMa XUTPOYMHBI». «YMOIYMM O HPaBCTBEH-
HBIX MYKaX» ¥ YMHOXUM 5+ —I5 Ha 5“'1’/‘15:. IIpousBenenne 3TUX ABYX uncel paBHO 25—(—15) =
40. ITo sTomy noBony Kapaano dunocodcku 3amermi: «ApudmeTndecKkue cooOpakeHUs CTaHOBSTCS
Bc€ OoJiee HEeYJIOBUMBIMH, JOCTHUTAs TIPE/Ielia CTOMb e YTOHYSHHOTO, CKOJIb H OECIIOIE3HOT 0.

Emte pa3 KapaaHo CTONKHYJCS ¢ KOMIUIEKCHBIMH YHCJIaMH B CBS3H C aJireOpandecKuM METOIO0M
peleHns KyOM4eCKHX YpaBHEHWH, KOTOPBIM OH W3JIOXKWI B cBoell kHure. Xors Kapmano wuckan u
OTOMpAJT TOJBKO BEIIECTBEHHBIE KOPHU, BhIBE/IEHHAs UM (opMyJia JaBajia M KOMIIEKCHbIC KOPHH (€CIn
ypaBHEHHE J0MYCKaJI0 KOMIUIEKCHbIC KOpHH). HeOe3bIHTEepeCHO OTMETHTD, UTO B TOM Cliydyae, KOrjia Bce

TPH KOPHSI ypaBHEHUs ObLTH BellleCTBeHHbIMH, (hopmyna KapaaHo mpuBoania K KOMIUIEKCHBIM YUCIIaM,

17° B 510ii cBsI3M yMeCTHO BCIOMHHITH cTpokH i3 Y.I. Onena:
Munyc Ha MHHYC — BCET/1a TOJBKO ILTIOC.
Ortyero Tak ObIBaeT, cKa3aTh He Oepych.
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0 KOTOPHIM MOXHO ObLIO HaiiTH BemecTBeHHble KopHm.'' Takum obpasom, Kapmamo mor He
npuaaBaTh OOJBIIOrO 3HAYEHHsI KOMIUICKCHBIM YHCJIaM, HO, IIOCKOJIBKY OH HE 3Hall, KaK M3BJICKaTh U3
KOMIIJIEKCHBIX YHCeNl KyOMYeCKH KOPEHb U, CIEeI0BATENIbHO, KaK II0JIy4aTh BELIECTBEHHbBIE KOPHH, EMY
Tak U HE YyJaloch NPEeoNoJieTh 3Ty TpyIHOCTh. BemectBenHble kopHu Kapmano Haxomuia Ipyrum
criocobom.

bomOenu Takxe paccMaTpuBall KOMIUICKCHBIE YHCIA KaK PELIeHHs] KyOW4ecKOro ypaBHEHHS U
chopmynupoBal (MPaKTHIECKH B COBPEMEHHOM BH/IE) TIPABUIIA BHIIIOJTHEHUS YEThIpeX apupMeTHISCKUX
orepauuii HaJ KOMIUIEKCHBIMHU YUCIIaMH, OJTHAKO CUHTANl UX OECIONIE3HON M XUTPOYMHON «BBIAYMKOW.
Anmsbep JKupap mnpu3HABaT KOMIUIEKCHBIC 4HCIIA, MO KpaiHed Mepe, Kak (opMaibHBIC PpEIICHHSI
ypaBHeHu#l. B wactHOCTH, B padore «HoBoe nzobperenne B anredpe» XKupapa roBoputcs ciemyromee:
«MoxHO OBITIO ObI CHPOCUTD, AJIsl YeTO HYKHBI 3TH HEBO3MOXKHBIE PEIICHUs [KOMIUIEKCHBIE KOpHH]. S
OTBEUYy — IO TPEM MPUYMHAM: JIJISl He3BI0JIEMOCTH OOIMX MPaBUil; YTOOBI HE OBUIO JPYTHUX PEmIeHUi n
[0 IpUYMHE WX Moje3HocTw». OnmHako mnepemoBble B3riAbl JKupapa He oOKas3aaM CKOJBKO-HUOYIb
3aMETHOTO BIIUSHUS HA €ro KOJUIET.

HdexapT Takke OBbIT CpeAnd TeX, KTO OTBEprajll KOMIUICKCHbIE KOpHH. VIMEHHO OH BBel B
ynorpebienne TepMrUH «MHUMOE dnciio». B cBoeit «['eomerpumn» Jlexapt yrBepxknan: «Hu uctuHHbIE,
HU JIOXKHBIC [OTpI/IHaTeJII)HI)IC] KOpHU HE 6I)IB3IOT BCEerJa BCUICCTBCHHBIMHU, MHOI'Ja OHU CTAaHOBATCS
MHHUMBIMHN». HCKapT CUuTaj, 4YTO OTpULATCILHBIC KOPHHU MOXHO CACIAaThb «I[GI\/'ICTBI/ITCHLHBIMI/I»,
npeoOpasysi HCXOHOE YPaBHEHUE B YPaBHEHHUE C MOJIOXKHUTEIbHBIMU KOPHIMH, TOTJa KaK KOMIUIEKCHBIE
KOpHHU TIPEBPATUTh B BELIECTBEHHBIE HEBO3MOXHO. CliemoBaTelbHO, KOMIIEKCHBIE KOPHHU C IOJHBIM
OCHOBAHHUEM MOXHO CUHUTATh HC HACTOAIIMMHU, & MHUMBIMH.

Haxxe HploToH He mpraasan 0co00ro 3Ha4eHUsI KOMIUIEKCHBIM KOPHSIM, BEPOSTHEE BCETO ITOTOMY,
YTO B €ro BpeMsI KOMIUIEKCHBIE KOPHHU eIlle He uMenu (Hu3nueckoro cmeicna. Tak, Bo «BceoOuieit
apudmernke» ([139]7%, usn. 2-e, 1728) HoroToH roBoput: «KOopHH ypaBHEHHI 4acTO JOMKHBI OBITH
HEBO3MOKHBIMHU [KOMHJ’IGKCHI)IMI/I] HMCHHO IIOTOMY, YTO OHHU IPHU3BAHbI BbIPpa)XaTb HCBO3MOXXHBIC
ClIydyad 3a/1a4yM TakK, KakK eciu Obl Te ObUIM BO3MOXKHBD». VIHaue roBopsi, 3a1a4u, KOTOPBIE HE JOMYCKAIOT
peleHni, UMEIOIINX GU3NUECKUI WITH TEOMETPUIESCKUH CMBICI, IOJKHBI UMETh KOMITJICKCHBIE KOPHH.

OTCyTCTBI/Ie SICHOCTH B BOIIpOCax, CBA3aHHBIX C KOMIUICKCHBIMU YUCJIaMH, 4aCTO ACMOHCTPUPYIOT
Ha TIpUMepe IIMPOKOM3BECTHOTO BhICKa3biBaHws JleiOHuma: «Jlyx OOXHi Hamen TOHYANHIIYIO
OTIYIIMHY B 3TOM 4yJ€ aHaIN3a, yPOAE U3 MUPa UAEH, TBOWCTBEHHOW CYLTHOCTH, HAXOASIIEHCS MEKIY
OBITHEM U He6LITI/IeM, KOTOpPYIO MBI Ha3blIBA€EM MHHUMBIM KOPHEM U3 OTpHHaTeHLHOﬁ CAUHUIBD). Xors
Jleiibuuy QopManbHO HPOM3BOAMI ONEPALUH HaJ KOMIUIEKCHBIMH YHMCJIaMH, OH HE MOHHMMAl HX
UCTHHHON mnpupoabl. Kemas XOTb Kak-TO 0OOCHOBaTh T€ NPHUMEHEHHMs, KOTOphle OH caM K HoraHH
BepHy/M HalTM KOMIUIEKCHBIM YMCIIaM B MaTeMaTHYECKOM aHanuse, JISWOHHMI| BbICKa3al HaACKIy,
YTO Bpe/ia OT 3TOTO He OyAeT.

HecMoTtps Ha OTCyTCTBHE SICHOrO NMOHMMAHHUS NMPHUPOABI KOMIUIEKCHBIX uncen B XVI-XVII BB.,
ITOPUTMHUYECKAs] CTOPOHA BBIYUCICHUH, NPOU3BOJUMBIX C BEIIECTBEHHBIMH M KOMIUIEKCHBIMU
YHUCJIaMH, YCOBEPIICHCTBOBAJIACh M paciuupsuiack. B cBoelt «Anredpe» (1685) Bamimc mokaszan, kak
TeOMETPUUYECKH TPEICTaBUTh KOMIUIEKCHBIE KOPHH KBaJpaTHOTO YPaBHEHHS C BELIECTBEHHBIMU
ko3 uumentamu. Ilo cymectBy, Bamamc yTBepxknasi, 4TO KOMIUIEKCHBIE YHCIa HUYYTh HE Oosiee
OeccMbICIIEHHBI, YeéM OTpHUIaTeNbHbIE 4YHCIa, a TaK KaK IOCIEAHHE MOXKHO H300pa3suTh TOYKAMU
HaIIpaBJICHHOW NPSAMON, TO KOMIUIEKCHBIE YHMCJIA MOXHO IIPEICTABUTh TOUYKAMM INUIOCKOCTH. Basuc
NPEIOKIIT HECOBEPLICHHOE MIPEICTABICHNE KOMIUIEKCHBIX YHCEI U CII0c00, MO3BOJISIOUINNA TeOMETPH-
YECKU IIOCTPOUTHh KOPHU YypaBHEHUS ad + bx +c¢c=0 ms Clly4dasi BELIECTBEHHBIX M KOMIUIEKCHBIX
kopHei. XoTs paboTta Baminca okaszanach NMpaBUIIbHOM, €€ Ipeaaid 3a0BEHHIO, TTOCKOJIBKY B TO BpeMs
MaTEeMaTHKH €Ill¢ He MOTJIU I10 JOCTOWHCTBY OLIEHUTHh NPUMEHEHHE KOMIUIEKCHBIX YHCEl.

177 .
SArnom: Tak HaseiBaemast Gopmymna Kapmano mist KopHs (TouHee, JJIsT TpeX KOpHEH) KyOWdeckoro

ypaHeHust X° + pX + = 0 (maiiieHa oHa ObIIa HECKOJBKO PaHBIIE, HO OMYOIMKOBAaHA BIEpBbIe B «Bemikom
uckyccTe» Kapnano, KOTOpBIi, BIpoYeM, U HE IIPETEHI0BAI 3/1ECh HA IIPUOPHUTET) UMEET BHJL

x=v/ —q/2+V @R +(p/3)? +V —@2)—V @+ (p/3)%
TIPH 3TOM €CJIH BCE TPU KOPHS YPABHEHHUS SIBISIFOTCS BEIIECTBEHHBIMU (Henpusooumblil ciyuail peueHus paccMar-
puBaemoro ypasrenus), To (0/2)° + (p/3)° < 0 — u NPaBUIBHBI OTBET MOXKHO MOMYYUTH U3 TOH HOPMYIHI JTHIIb
IIPY yMEHUH H3BJIEKAaTh KyOMUECKHMe KOPHHM W3 KOMIUIEKCHBIX 4Hcel (KaK 3TO CAeNaTh, BIEpBBIE 0OBACHMI P.
Bombemmm).
18 Heroron U. BceoOmas apupmernka. — M.—JL.: Pocrexuznar, 1948.
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Xota B XVII B. B JIOruke MareMaTWKyd BO3HUKIM M JAPYTHE MPOOJIEMBI, MBI PaCCMOTPHM HX B
CIIeTyFOIIeH TiIaBe, a MoKa Hac OyayT MHTEPECOBaTh T€ TPYIHOCTH, C KOTOPBIMHU CTONKHYIHCh B X VIII
B. MaT€MaTHUKH, IbITasCh OCMBICIUTH U OOOCHOBaTb BCE TO, YTO OHM JENAIN C MPPALUOHAIBHBIMH,
OTpHLIATENIFHBIME M KOMIUIGKCHBIMU 4YHCIIaMH, a Takke pazoOparecsi B anrebpe. Uto kacaercs
(TIONOXXUTENBHBIX) HPPALIMOHATIBHBIX YUCENI, TO, XOTS OHH MO-IIPEKHEMY HE OBIIIM CTPOTO ONpPEesICHBI U
UX CBOMCTBa IO CYIIECTBY OCTABAINCh HEYCTAHOBJICHHBIMHU, BCE K€ YUCTO MHTYUTHBHO TaKUe YHCIIA
Obutn OoJiee MpUEMIIEMBI, TTOCKOJIBKY MO CBOMM CBOMCTBaM OHM B 0OLIeM ObUTH OJIM3KM K LIEIBIM U
JIpoOHBIM unciaM. IMEHHO M03TOMY MaTeMaTHKH 0e300s13HEHHO UCTIOJIb30BAIIU UX, HE 3alyMbIBasCh HH
0 TOM, YTO COOCTBEHHO OHM O3HA4YaIOT, HU 00 uX cBoiicTBax. HekoTopble MaremMaTuky, B TOM 4YHUCIE U
Olinep, nonarajiy, 4To JOIMYECKOH OCHOBOIM TEOPUH MPPALMOHAIBHBIX YHCENT CIIYKHUT TEOPUS BEIHMUUH
EBnokca, m3noxkennas B kHure V «Hawan» EBknupa. EBmokc neiicTBUTENBHO c€O34al TEOPHUIO
TPOTOPLHEL [T BETMUHH, CBA3AHHYIO C T€OMETPHEH, HO OTHIOb HE TEOPHIO MPPALMOHAIBHBIX YHCET.
OpHako, 4TO Kacanoch UPPallMOHAIBHBIX YUCEN, TO 3/I€Ch €CJIN HE JOTHKa, TO 10 KpaifHel Mepe COBECTh
yueHbIx Myxeir XVII B. Obu1a yncra.

OtpunarenbHeie 4ucia OSCIIOKOMIM MAaTEMAaTUKOB Topa3fo CHIbHEe, YeM HppalMOHaJIbHEIC
BO3MOXXHO, 3TO OOBSICHSJIOCH TE€M, YTO OTPHULATEIILHBIC YHCIIa HE UMEH CTOJb OYEBUIHOTO FE€OMETPH-
YecKOro CMbICJIa W MpaBHjia Olepaluid HaJ] HUMH BBITVIAJENN MEHee NPUBBIYHO. XOTS MPHUMEPHO C
cepenunbl XVl B. oTpuilaTeNbHbIC 4YMCIa WUCIOJIB30BAJIUCH BEChbMa IIUPOKO, OHU OBLIU JIMIICHBI
CTPOTOr0 ONpeesICHHsI U JIOTHUECKOro 000CHOBAaHUS, U MHOTHE MAaTEMAaTUKH JIN0OO MBITAIUCH KAKUM-TO
00pa3oM BOCHOJHHUTH 3TOT Ipolen, MubO0 ocrmapuBaid caMO NMPUMEHEHHWE OTpPHULATENbHBIX uHcel. B
cratbe «OTpULaTEeTIbHOE», HAMMCAHHOW AJS 3HAMEHHUTOH (paHIly3cKOd «DHIMKIONEANN», OJUH M3
BeJmuanmx mMeicnuteneir Beka pazyma XKan Jlepon I'Anambep yrBepxkaan: «Eciu 3amada mpuBOIUT K
OTPHULIATEILHOMY PEIICHHUIO, TO 3TO 03HAYAET, YTO KaKas-TO 4aCTh MCXOAHBIX MPEIIONIOKEHHUN JIOKHA,
XOTS MBI U CUUTAJU €€ HCTUHHOW», — U paanee: «Ecnu monydeHo OTpHULIATENbHOE peIIeHre, TO 3TO
03HAYaeT, YTO MCKOMBIM PEIICHUEM CIIY)KHT JOMOJHEHHE K [COOTBETCTBYIOLIEMY IOJIOKHTEILHOMY ]
ancy»'.

Pabora Bemmuaiimmero u3 matematukoB XVIII B. Jleonapma Diinepa «[lonHoe BBeaeHue B
anrebpy» (1770) o mpaBy MpUHAAJTICKUT K YUCIY CaMbIX 3HAUHUTENBFHBIX TPYIOB Mo anredpe. B sroit
pabore Diinep 000CHOBaN 3KBHUBAJICHTHOCTh OIEPAlMil BBIYUTAHHS BeIMYMHBI —D W mpubaBieHus
BEIMYMHBI D, COCITABIIICh Ha TO, YTO «IIOTaCUTh JOJIT O3HAYAET MOJHECTH aapy». PaBenctro (-1) - (-1) =
+1 Diinep nokasan cieayrommm obpaszom. ITpoussenenne (—1) - (—1), paccykman oH, MOKET OBITH PAaBHO
160 —1, 1ubo +1, a MOCKOJIBKY €My yIalloCh 10Ka3ath, 4to 1-(—1) = —1, To must mpousseaenus (—1) - (-
1) ocraeTcst eTMHCTBEHHOE BO3MOXKHOE 3HaueHue, a uMeHHo +1. B XVIII B. aBropsr gaxke Hamboee
BBIJIAIOIINXCSL PA0OT MO anredpe He pa3inyalii 3HaK «MUHYC» KaK CHMBOJI OTEPaIli BEIYUTAHUS U 3HAK
«MHUHYC» KaK CHMBOJI OTPHUIIATENILHOTO Ynciia (Harmpumep, —2).

Ha mporsxennn XVIII B. mpOoTHB OTPHULATENBHBIX YHCEN BBIABHIAJIOCH HEMAJIO BO3PAKEHUI.
AHrIMiicknii MaTematuk, wieH coBera Kiape-xomnemka B KemOpuwmke u unen Kopomnerckoro
obmectBa, ®psncuc Maszep (1731-1824) Obul aBTOPOM COJMUAHBIX PabOT IO MaTeMaTHKE U
(yHITaMEHTATFHOTO TpakKTaTa Mo CTpaxoBaHUIO Xu3HU. B 1759 r. on omybnukoBan «Paccyxnenne o
NpUMEHEHUH B airedpe 3Haka MUHYC». Masep mokaszas, Kak H30€XaTh OTPHLATEIBHBIX YHCEI
(MCKITIOUEHUE COCTaBISUIM JIMIIb YHUCHA, MOJy4aeMble B TOM Cllydae, KOTJa M3 MEHBIIEro 4Yucia
HEOOXOJMMO BBIYECTh OOJIbIIEE), U B YAaCTHOCTH OTPHIATENHHBIX KOpHEe# ypaBHeHus. OH MPOU3BEIN
TIIATEJIBHYIO KJIacCU(UKALMIO KBAaAPAaTHBIX YPaBHEHUH: YpaBHEHHS C OTPULATEIbHBIMH KOPHSIMH
Ma3zep paccMarpuBal OTAETbHO, a CaMH OTpHIATENbHbIE KOPHU PEKOMEHJIOBAaJ OTOPachIBATh.
AHaJOTHYHBIM 00pa3oM OH MOCTYMAalI U ¢ KyOWdecKuMH ypaBHEHHAMH. OO0 OTPHUIIATENBHBIX KOPHAX
Maszep rosopui:

9 drnom: Teopuss EBnokca—EBkimuma comeprxania MOYTH Oe3ylMpedHOe OIMpeesieHHEe HPPAIOHATBHBIX
yucen (KOTOPBIM TPHUAABAIOCH OONHMYME OTHOIICHWH OTPE3KOB) M YCIOBUH WX PAaBEHCTBA — HO, pa3yMmeercs,
MPOOJIEMBI JIOTHIECKOTO OOOCHOBAHUS JACUCTBUN HaJ UPPAMOHAIBHBIMU YHCIAMU 37IeCh He ObUTH JOBEIEHBI JI0
TOTO YPOBHSI, KOTOPBI MPUOOPENTH OHU B MaTeMaTrke 2-if mojoBuHbl XIX B.

O sIrmom: XapakrtepHo, 4TO mpH BCeil TIyOWHE H TOHKOCTH MBICIIH, OTPaXCHHEM KOTODBIX SIBHIIHCH
cratel «IIpenen» n «/Iuddepenman» B 3HaMEHUTON «IHIUKIONEIUN» (MO CYIIECTBY BIEpPBbIE 00OCHOBABIINE
MaTeMaTHYECKUI aHAJIM3 MOYTH Ha ypoBHe mocTpoennit Orioctena Komm) wim crates «Pa3MepHOCT» (BIepBbie
MIPOBO3IJIACHUBIIIAS, YTO MBI KUBEM B UETHIPEXMEPHOM MHpE: TPU M3MEPEHHS — MPOCTPAHCTBEHHbBIE, YETBEPTOE —
BpeMeHHOE), K BOIPOCY O BBEJCHHM B MATEMAaTHKy OTPHUIATENBHBIX uyucen J['AimamOep moaxomwsit ¢ OONbIION
POOOCTHIO, 2 KOMILIEKCHBIEC YHCIIa BOOOIIE IIOJTHOCTHI0 UTHOPUPOBAIT.
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... HackoJbKo 51 MOT'Y CyIMTh, OHH CIIY’KaT JIMIIb JUISl TOTO, YTOObI BHECTH 3aMEIIATEICTBO BO BCIO
TEOPHUIO YPaBHEHUH U clieNlaTh CMYTHBIM M 3araJl04YHBIM TO, YTO MO CaMOW CBOEH IMPHUPOJie 0COOEHHO SICHO U
1pocTo... Upe3BblYaliHO KelaTelnbHO MMOITOMY He JOIYCKaTh OTpHLATEIbHbIE KOPHH B anrebpy, a eciu
TaKoBbIe BCE JK€ BOSHHUKHYT, HEYKOCHUTEIBHO HM3TOHATH UX. MIMEIOTCA BEeCKHE OCHOBaHMS MOJArath, 4ToO
eciii OBl HaM yoanoch M30AaBUTHCS OT OTPUIATEIBHBIX KOPHEH, TO TEM CaMbIM OBUIH OBl CHSTHI
BO3PDAXKCHHMS, BBIJBUIAacMble MHOTMMH YYEHBIMH M OCTPOYMHBIMH MYXXaMH HPOTHB alre0pamdecKux
BBIYMCIICHUH KaK CIIMIIKOM CIJIOXKHBIX M HaJeJICHHBIX MOYTH HEHOCTIKHMMBIMH JUIS pa3syMa IOHATHAMH.
Anrebpa, win BceoOIIas apumMeTnka, o caMoii cBoeit mpupoe, HECOMHEHHO, SBJISIETCS HAYKOH He MeHee
MPOCTOH, SICHOM U MPUTOAHON JUIS JOKA3aTeNIbCTBa, YEM TEOMETPHSI.

Eme 6onee 0xecTOYEHHBIMHU OBIIIM CIIOPBI O CMBICIIE KOMIUIEKCHBIX YHCEN M MPUMEHEHHU 3THUX
yrcen. Y 6e3 Toro TpynHOE HOJ0XKEHUE OCIOXKHUIOCH 3A€Ch TEM, YTO HEKOTOPbIE MAaTEMAaTHKU CTaJIH
paccMaTpuBath JorapumMbl OTPULATEIBHBIX YUCEN (A TAKXKE KOMIUIEKCHBIX UHCEI), KOTOPbIE TaKxkKe
JIOJKHBI OBLTH SBISITHCSI KOMIUIEKCHBIMHU YHCIIAMH.

C 1712 r. pa3BepHyJach ocTpas IUCKYCCHSI O CMBICIE KOMIUIEKCHBIX YHMCE, U B YAaCTHOCTH O
norapudmax OTPULATENbHBIX M KOMIUIEKCHBIX YHCEJ, B KOTOPOW y4acTBOBAaJU CBOUMH CTaThsIMH H
nucbMamu JleiOnun, Oiimep m MoranmH beprymmu. JleiiOnun n bepHymmn BOCMONB30BaNIHCH IS
0003HaYeHNs] KOMIIIEKCHBIX YHCEIl TCPMUHOM «MHHMBICY, MPEAJIOKCHHBIM I[CKapTOM, IIOHUMas 1101
MHUMBIMH BeIMYMHAM{ (K HMUM OHH OTHOCWIM M OTpHLATENbHBIE YHCIA) 4YHCIa, KOTOpPhHIE HE
cymecTBytoT. Tem He MeHee, u JleitOnui, n bepHymn, cioBHO MO BOMIIEOCTBY, ¢ HEMAJIOW TOJB30U
MIPUMEHSIIN «HECYIIECTBYIOIINE» YHCIa B aHaJHU3e, MoJIydas ¢ UX MOMOUIbI0, HapUMEp, COBEPILIEHHO
npaBUIIbHBIC (DOPMYIIBI HHTETPUPOBAHUSI: IPOMEKYTOUHBIE BBIKIAIKU, Ka3aJI0Ch Obl, HE UMENN CMBICTIa,
HO OKOHYATEIbHBII pe3ynbTaT ObLT BEPEH.

JleiiOHMIL 3agBIsUI, YTO JTOTapu(MbI OTPULATENBHBIX YHCEN HE CYIECTBYIOT, U B JI0KA3aTEILCTBO
NPUBOAMI pa3indHbIe apryMeHThl. Morann bepHyium cuuran, uro log a = log (—a), 1 B noaTBep K IcHUE
TAKX€e CChUIAJICS Ha pa3sinuHble 10BOAbl. OIHO U3 «J0Ka3aTeNbCTBY ONHMPAIOCh Ha XOPOLIO U3BECTHBIC
CBOWCTBA JIOrapr(PMOB MOJOKHUTEIBHBIX YUCEN:

log (—a) = % log (-a)* = % log a* = log a.

Hpyroil aprymeHT, B34Tblii bepHymnum K3 MaTeMaTHYECKOrO aHANM3a, MPUBOIUI K TOMY XKeE
BbIBOTY. [lepenmicka mexy Jleiioannem n Moranrom bepHymm o norapudMax OTpHIATENBHBIX YUCEI
Obula BechbMa OONIMPHOW, HO — YBbI! — OOJBIIMHCTBO YTBEPIKIEHHI, HA KOTOPBIX HAcTaWBaiud o0e
CTOPOHBEI, ObLIH HEBCPHBIMU.

K nmpaBunsHOMY pemieHuo npobiiemsl npuiien JDiiep. CBOH pe3ynbTaT OH M3JI0XKWI B padboTe
«MccnenoBanust 0 MHHMBIX KOpHSX ypaBHeHHi» (1751). OxoHuUaTeNbHBIH OTBET, NMPABHIIBHBIA MO
CylmeCTBy, HO HOJ'Iy‘IeHHBIﬁ C MMOMOUIBIO HEIIPaBUJIbHBIX paCCY)KI[eHPIfI, MIPUMCHHUM KO BCEM KOMIIJICKC-
HBIM YHCJaM, B TOM YHCJIE M K BEIICCTBEHHbIM uuciaMm (ecid y = 0, TO KOMIUIEKCHOE YHCIIO X+iy
o0pamaercs B BEMECTBEHHOE YHUCIIO X); OH UMEET CIIETYIOIUHA BHL:

log (x +iy) = log (pe**) =log p +i (¢ + 2n m),
rie N — IPOM3BOJIBHOE LEN0e YHCI0. " O[HAKO COBPEMEHHHKH Diiiepa He TOHSUTH U He OLECHHIN 3Ty
€ro 3aMevaTesIbHyI0 paboTy.

O cBoux pesynbrarax Disiep coobmun B nuckMe J{'AnamOepy ot 15 anpenst 1747 r., rae odOpatui
BHUMAaHHUE Ha TO, YTO JIaXKe y JTF000T0 MOJOKHUTEILHOTO BEIIECTBEHHOT'O YMCIIa CYIIECTBYET OECKOHEUHO
MHOT0 Jiorapu(moB. JIuIb 0AWH U3 HUX SBJISETCS BEIIECTBEHHBIM YHCIIOM, U HMEHHO €r0 Mbl OOBIYHO
UCIIOJIb3YEM B CBOMX BBIYMCIICHUSIX C BEIECTBEHHBIMH unciamu. Hu obmmpHas nepenucka, Hu paboTa
Oiinepa ve yoenunu [I'Anmambepa, n B cBoei 3ameTke «O joraprudMax OTpPHIIATENbHBIX BETUYHH» OH
BBIIBUHYJI BCEBO3MOXKHBIE MeTau3ndeckue, aHaIUTHUYECKHE M T€OMETPHUYECKHE apryMEHTHl IPOTUB
CyLIecTBOBaHUSl Takux Jjorapudmon. ['AnamOep mpeycrmena B CBOEM HAaMEPEHUHM: €My YIalloch
OCHOBATEJILHO 3amIyTaTh U 0€3 TOTO CIIOKHYI0 Hpobiemy. CBou pacxoxaeHus ¢ Dinepom [ Anambep
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8 9Hnep HCIOJIB3YCET 31€Ch TaK HAa3bIBACMYIO0 TPUTOHOMETPHUYICCKYIO, WJIN HOJAPHYIO, q)OpMy KOMIIJIICKC-

S VR
HOTO 4YHClia; 37eCh P=VAFY , @ — yroJi, o0pa3yemblii ¢ MMOJIOKHUTEILHBIM HAIPABICHUEM OCH X OTPE3KOM,
IPOBEJCHHBIM U3 Hauasa KOOPJMHAT B TOUKY X + iy (mpu Yy = 0, yroia ¢ tawxe paseH 0). ITpu atom X + iy = p (cos ¢
+ i sin @) = pe".

182 B.3.: 31ech p Ha CAMOM JIeJTe — TO METPHUECKOE UHCII0, MOIMHOKECTBOM KOTOPOTO JAHHOE ILIAHAPHOE
(«KOMIIEKCHOE») YHCIO SBISETCA. TakuMm oOpazoM, Diliep mpeaiaraeT CYUTaTh JOrapupMoM KOMILIEKCHOTO
Ypcia Jorapu)M COOTBETCTBYIOIIETO METPHYECKOr0 YHCIa ¢ «IO0BECKOM» B (opme + i (¢ + 2n m), KOTOpBIH
XapaKTepu3yeT OPUEHTANNIO B [Tape MEPBUYHBIX MHOXKECTB IIAHAPHOTO YHUCIIA.
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MBITAJICS. CKPBITh, YTBEPXkaas, OyATO pedb WAET JIMIIb O pa3Indusix B (OPMYIHPOBKAX, a HE O
MPUHLUIHAIBHBIX PA3HOINIACHUSX IO CYLIECTBY BOIIPOCA.

Bce yuacTHHKHM OCTpO# MOJIEMHUKH, pa3BEpHYBIIEIHCS BOKPYT MPOOIEMBI PaCIIMPEHUs MOHSATHUS
4Kclia, MBICIWIA HemocieaoBarenbHo. B mepeoii nonoune XVIII B. ObUTIO MPHHATO CYHUTAThH, YTO
HEKOTOpBIE ONEpaluy HaJl KOMIIEKCHBIMU YHUCIIAMH, HAllpUMEP OIepauusl BO3BEACHUS KOMIUIEKCHOTO
YHUCIIa B KOMIDIEKCHYIO CTETeHb, MOTYT IIPHBECTH K YMCIIaM COBEPIIEHHO HOBOH mpuponbl. [lomo0HbM
MIPEJICTABJICHUSAM IMOJIOKUI KoHenl J['AiamOep, moka3asiimii B cBoei padote «Pa3mbinuieHus 06 oOiei
npuyuHe BeTpoB» (1747), uTo BCe omepanuu, MPOU3BOAUMBIC HaJl KOMIUIEKCHBIMH YHCIAMH, TOPOXK-
JTAIOT TOJIBKO KOMITIEKCHBIE uncia. JlokazarenbcTBo JI'Anambepa ObIIIO yCOBEPIIEHCTBOBAHO DHiIepoM
u Jlarpamkem, HO pemmaromui mar 31eck craenan mMmeHHo /'Amambep. [lo-Bummmomy, [I'AmambGep
CO3HABAJI HEIMOCJIEJOBATEIBHOCTh W JAXKE€ IPOTHBOPEYUBOCTh COOCTBEHHBIX MPEACTABICHHUNA O
KOMIUIEKCHBIX dYHciiaX. Bo BCsSKkOoM ciydae, B «OHIHMKIONEAUN», NI KOTOPOH OH HAmUcal MHOTO
MaTEeMaTUYECKUX CTaTel, 0 KOMIUIEKCHBIX YHCIaX HU pa3y He y1'IOMI/IHaeTC${.183

He 6BLIO TOJTHO# SCHOCTH B BOIPOCAX, CBA3aHHBIX ¢ KOMIUIGKCHBIMH YncIaMy, U y Ditnepa.'’® B
cBoeli «Anreope» (1770), myqmem yuyeOHOM Kypce X VIII B. mo 3T0o# nucuuruze, Dinep yTBep:Kaal:

KBaparHsie KOpHH U3 OTPHUATEIBHBIX YUCE] HE PABHBI HYIIO, HE MEHBIIE HYJIS M He GOJBIIE HYIIS.
Orcroza sICHO, Y4TO KBaJpaTHbIC KOPHH M3 OTPULATEIbHBIX YHCET HE MOTYT HAXOMHUTBCS CPESAU BO3MOXKHBIX
[HeﬁCTBHTeﬂbHLIX, BeHIeCTBeHHbIX] YHuceIl. CJ'IeI[OBaTeJ'H)HO, HaM HC OCTacTCsA HUYECTO APYroro, Kaxk mnpu-
3HATh UX HEBO3MOXKHBIMHU YHCIAMH. DTO MMPUBOJAUT HAC K IMOHATHUIO YUCECII, 11O CBOCH mpupoac HEBO3MOXK-
HBIX M OOBIYHO HA3BIBAEMBIX MHUMBIMH HIIH BOO6pa)KaeMI)IMI/I, IMOTOMY 4YTO OHHM CYHICCTBYIOT TOJIBKO B
BOOOPaKECHUH.

[TpousBozs omnepanuy HajJ KOMIUIGKCHBIMU YHciaMu, Oinep mopodd m ommbancs. Tak, B ero
«Anrebpe» purypupyer paBeHcTBO V—1 - \—4 = V4 = 2, BRITHCAHHOE 110 AHATOTHHU C TOXIECTBOM Va -
\b = V(ab), cripaBeUTHBEIM ISl OOKUTEIBHBIX @ K b, T.¢. 115 BELECTBEHHBIX KOPHEIA.

Ha3piBas koMImieKCHbIE YHCIa HEBO3MOKHBIMH, DWIep B TO K€ BpeMs OTMeYaJ UX MOJIe3HOCTh. B
YaCTHOCTH, OH CUUTaJ KOMIUIEKCHBIC YHCJIA MOJIE3HBIMH 110 TOW HMPUYMHE, YTO OHH SKOOBI ITO3BOJISIOT
OTIMYATh 3aJayd, UMEIOLINE PELIeHUs], OT 3a/1a4, He UMEIOIIUX peuieHus. Tak, eciau Obl HaM HOHAIo-
OMJIOCH PA3NOKHUTH YUCIO 12 Ha JBE YacTH, MPOU3BEICHUE KOTOPBIX IOJHKHO ObLIO OBl paBHATHCA 40
(HaMek Ha 3aauy KapiaHo), To Mbl OGHAPYKWTH ObI, 4TO STH YACTH PABHBI COOTBETCTBEHHO 6 + \—4 1
6 —\—4, T.e., cormacHo Diinepy, y3HaIH Obl, 4TO 3a1a4a HEPa3PELIIMA.

HecmoTpst Ha MHOXECTBO NPWHIMIHMAIBHBIX BO3PAKEHUH NPOTHB KOMIUIEKCHBIX YHCEN, Ha
nporsokernd X VIII B. MX MIMPOKO HMCMONB30BaIH, CBOOOJHO TPUMEHsS K HUM IpaBHja apudmerH-
YECKUX JECUCTBUI HaJ BEIIECTBEHHBIMU YHCIIaMU. Tak MaTEMaTHKH NOIyYallld MPaKTUYECKAE HABBIKU B
oOpallieHul ¢ KOMIUIEKCHBIMH dYHciaMHu. B Tex ciydasx, Korja KOMIUIEKCHbIE YHCa MPUMEHSIIHCH
JUIIb HAa MPOMEXKYTOYHBIX CTaJMAX MaTeMaTHYECKHX JO0Ka3aTebCTB, MOJYYEHHbIE C MX IOMOIIBIO
OKOHYAaTeJIbHBIE Pe3yJIbTaThl BCErJa OKA3bIBAJIMCh BEPHBIMU, YTO HE MOIJIO HE NMPOW3BECTH OJIaromnpu-
ATHOTO BIleYaTIeHUs. TeM He MeHee MaTEeMATHKOB HE OCTAaBISUIM COMHEHHS B NPaBWJIBHOCTH TAKOTO
poJia 10Ka3aTeNbCTB, @ HHOTAA JAXKe U TOTYYaeMbIX C UX IIOMOIIBIO PEe3YyIbTaTOB.

OOwiee OTHOLICHHE MAaTEMAaTHKOB K Y3aKOHHMBAaHHMIO HAayyHOrO CTaryca TeX Pa3HOBHIHOCTEH
yrcen (MppaluOHAIBHBIX, OTPULIATENIBHBIX U KOMIUIEKCHBIX ), KOTOPBIE IOCTABIISIIA UM CTOJIBKO XJIOTOT,
OoTueTNInBO BbIpa3win J['Amambep B cBoeli craThe 00 OTPHMIATSNIBHBIX YWCIIAX, HAIMHUCAHHOMW s
«QHIUKIONeIMN». B 1e1oM 3Ta cTarhs ObUIa HamMCaHa HEJIOCTATOYHO SICHO M 3aBEpIIANach CIEIyro-
MM TIpU3HaHUeM: «AureOpandeckue IpaBuiIa JAEHCTBUH HaJ OTPULATEIbHBIMU YHCIAMH HbBIHE
OOMICTTPUHSATEI, U BCE MPHU3HAIOT UX TOYHBIMU HE3aBUCHMO OT TOTO, YTO OBl MBI HH AyMajlll O IPUpPOJE
3TUX YHCET.

3a MHOTHE BEKa, Ha MPOTSHKEHUU KOTOPBIX €BPONEHCKHE MaTEMAaTUKU YIIOPHO MBITAIHNCH MOHATh
NpUPOAY PAa3IUYHBIX THUIOB YHCEN, Ha MEpPEeJHHH IUIaH BBICTYNMJA eme oxHa (yHIaMeHTaJbHas

183 B.3.: 3z1ech SIryoM elme pa3s CChUTACTCS HA CBOE MOCITEIHEE MPEbILYIIEe IPUMEUAHHE.

184 B.3.: Diinep u apyrue BeTHKHE MaTeMaTHUECKHE MBICITHTEIH TOr0 BPEMEHH, KOHEYHO, BHICKA3BIBAIIH
M3pEUCHHs, KOTOpBIE HAaM TEmeph MOTYT IIOKa3aThCS OIMMOOYHBIMH, HO OHH OBUTH INEpBOIPOXOAINAMH, U B
MOTEMKaX HAMTH UCTUHY He TaK-TO JIETKO (K TOMY K€ OHM OBUIN TI0-CBOEMY MPABhI: €CIIM YHCIAMU CUUTATh TOJIHKO
METPUYECKHE YHCIIa WM TOJIBKO JHHEHHbIe, TO OCTAJIFHBIE CTAHOBSTCS «BOOOpakaeMbBIMU»). BaxkHee TO, 4TO Y
COBPEMEHHBIX MaTEMAaTHKOB (B TOM YHCIe Y TITy0oko nountaemMbix MHO0 Kiaitaa u Srmoma) TOXE sHet «momHOM
SICHOCTH B BOIPOCAX, CBA3AHHBIX C KOMIUICKCHBIMH YHCJIaMU» (M C IPYTMMH YHCIaMHU TOXe). Takas «IojHas
SICHOCTB)» HOSBISIETCS TOJIBKO MOCHE TOro, KaK K 9TUM BOIPOCAaM MPHUBICKAIOTCS MO3TOBBIE IPOrPaMMBIL, a 3TO 10
Benanckoil Teopuu HUKEM HE JENaNoch.
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Joruyeckas 3agada — 3agada o0ocHoBaHus anreOpsl. [lepBoil paboTol, CylIECTBEHHO YHOPSAOYMBIICH
HOBBIE Pe3yibTaThl, ObII0 «Bemnkoe uckyccrBoy» k. Kapmano. B atoit kuure Kapmano mokasan, xak
pemats Kyondeckue ypaBHEHUs (HampuMmep, X} +3x*+6x=10) u ypaBHEHUS Y€TBEPTOH CTETeHH (ThIa
x* + 3% + 6x* + 7x + 5 = 0). [IpEMepHO 3a CTO JIeT apCeHaT anreGpbl MOMOTHHICS MHOTHMH BaXKHBIMH
pe3yibTaTaMH, 4acThb KOTOPBIX ObLIa H3BECTHA €llle apaOCKUM MaTeMaTHKaM: METOJJOM MaTeMaTu4ecKOu
WHAYKINH, OMHOMHAIIFHOW TEOPEMOW W MPHUOIKEHHBIMU METOIAMH BBIYHCICHHSI KOPHEH ypaBHEHHN
pasHbIx cTeneHell. OCHOBHOM BKJIaJ B COKPOBHUIIHUILY anreOpsl BHecau Buet, Iappuot, XKupap, Oepma,
Hexapt 1 Hetoton. Ho Bce 3Ti HOBBIE pe3ynbTaThl (pakTHUECKH He Oblin nokaszanbl. [Ipasna, Kapaano,
a no3zaaee bomOemn u Buet npuBenu B 060CHOBaHHE CBOMX METOAOB PEIICHHs KyOWYEeCKHX ypaBHe-
HUHM ¥ ypaBHEHHMH YETBEPTOM CTENEHM KOE-KAKHE F€OMETPHUYECKHE COOOpPaKEHUs, HO, MOCKOIbKY 3TH
MaTeMaTHKH UTHOPHPOBAIM OTPULIATEIbHBIE U KOMIUICKCHBIC KOPHH, PUBEIECHHBIE UMK COOOpaKeHHUs
3aBEJOMO HE MOIJIM PAacCMaTpUBATLCS Kak JOKaszaTenbCTBa. Kpome TOro, mnosiBieHHE YpaBHEHHM
BBICUIMX CTENEHEW, HaIpuMep 4YeTBEPTOHl M MATOH, O3HA4ajao, YTO I'E€OMETPHs, OrpaHHUYECHHAas B Te
BpeMEHa TpPEXMEPHBIM NPOCTPAHCTBOM, HE MOTJa CIYXHTh OCHOBOW JOKa3aTeibCcTB. Pe3ynmbTarsl,
MOJy4YeHHBIE IPYTHMMHU aBTOPaMH, Yallle BCETO OKa3bIBANKCH BCETO JIMIIb Oojee WM MEHEee YAadHbIMU
JoragKkaMu, NOJCKa3aHHBIMU KOHKPETHBIMHU NIPUMEPAMHU.

IMar B mpaBunpHOM HampaBieHuu ciaenan Buer. Co Bpemen [peBnero Erunta um Basumona u
BIUIOTH JI0 TOSIBJICHHUSI paOboThl BUera MareMaTuky pelrany ypaBHEHHUs TIEpBOW CTETIEHH, KBaJpaTHEIC,
KyOndeckne M YypaBHEHHUsS UYETBEPTOH CTENEHH, OTPAHWYMBASCh BCSIKUM pa3 JMIIb KaKUMH-THOO
KOHKPETHBIMH YHCIOBBIMH 3HAYCHHSIME K03(bduimenToB. [Ipy mogo6HOM moxxoae ypaBHenns 3x° + 5x
+6=0u4x* + 7X + 8 = 0 cunTANTKCH PA3THUHBIMH, XOTS OBLIO ACHO, YTO 00a YPABHEHHS PEIIAIOTCS
OIHMUM M TeM >X€ MeToioM. Kpome Toro, y4eHele CTpeMHINCh H30€XKaTh OTPULATEIBHBIX UHCEI;
T03TOMY TaKoe, HATIPUME, ypaBHEHHE, Kak X — 7X + 8 = 0, IPHHATO OBLUIO 3aIHCHIBATH B BHAE X° + 8 =
7X. Bo3HWKal0 MHOXECTBO THIIOB YPaBHEHHMH OIHOM W TOH e CTENeHW, KaKIBbIH W3 KOTOPBIX
NPUXOAWIOCH pacCMaTpUBaTh B OTAENBHOCTH. [ aBHBIN Bkian Buera B pazButhe anreOpbl cOCTOSIT B
BBEJIEHNH OyKBEHHBIX KOA(PDHUIINECHTOB.

ITo oOpa3zoBanuto U poay 3aHATHI BueT ObLT IOPUCTOM; MaTeMaTHKa e OblIa JJI HEro «X000m»,
KOTOPOMY OH TOCBSIIIIA]T cCBOOOTHOE OT paboThl BpeMsi, Tieyarasl U pacchijiasi CBOM padOTHI 38 COOCTBEH-
HBII cueT. OTaenpHble MaTeMaTHKHU UCII0JIb30BaIN OyKBeHHbIE 0003HaYeHus U 10 Buera, HO nenanu 3To
JHUIIb OT ciydas K ciydaro. Buer OblT mepBBIM, KTO NMPOAYMAaHHO BBEJ OYKBEHHBbIE O00O3HAUYEHUS W
CHUCTEMAaTHYECKH HX UCIOIB30Bal. OCHOBHOE HOBIIECTBO COCTOSIIO B TOM, 4TO OYKBaMH 0003HAYAIHChH
HE TOJIbKO HEHU3BECTHBIE WM CTEIIEHHW HEU3BECTHBIX, HO, KaK MPaBMIIO, U KO3()(UIMEHTH ypaBHEHUH.
Takoll mozxxoz MO3BOJISI €JMHOOOpA3HO paccMaTpuBaTh BCE KBaJIpaTHBIC YpAaBHEHHWS, 3amucaB HUX (B
COBPEMEHHBIX 0003HaueHHsAX) B Bue ax’ + bx + ¢ = 0, rae Gykpenuble ko> UIMEHTH &, b 1 ¢ MoryT
03HayaTh JIOOBIE YMCNA, & X — HEW3BECTHYIO BENWYMHY (MM HEW3BECTHHIC BEIMYHMHBI), 3HAUCHUS
KOTOPOI TpeOyeTcs HalTH.

Buer Ha3Bax cBoro HOBYyIo anredpy logistica speciosa (ucurcieHne THIIOB), TPOTHBOMIOCTABIISS €¢
TOMY, 4TO0 OH Ha3Baj logistica numerosa (ucumcienne uncen). OH XOpPOIIO MOHUMAJI, YTO H3YyUCHHE
KBAJPATHOTO ypaBHEHHs o0miero Buma ax’ + bx + ¢ = 0 SKBHBAIGHTHO M3yYEHHIO BCEro Kjacca
KBaJpaTHBIX ypaBHeHuil. [IpoBo/s B cBoeM counHeHnH «BBejieHne B aHanuTH4eckoe uckycctBo» (In
artem analyticam isagoge, 1591) pasmuune mexmy logistica numerosa u logistica speciosa, Buer
0003HAYMJI TpaHUIly Mexay apudmeTvkor u anredOpoit. [lo ero ciosam, aiarebpa — 3TO METO.,
HO3BOJISIOIMI TTPOM3BONTH ACHCTBHS HAJ TUIIAMH WM BHIamu, T.e. logistica speciosa; apudmernka
)K€ M TEOpHsI PEIICHUI ypaBHEHHUH ¢ KOHKPETHBIMH YHMCIIOBBIMU KO3 duimenTamu oopasyrot logistica
numerosa. Tem cambpiM BueT Bo3Ben anreOpy Ha 0ojiee BHICOKHI ypOBEHB, NMIPEBPATHB €€ B HAyKy 00
o0mux THmax (GopM M ypaBHEHMH: BeIb pE3yJbTaT, MOJIYYECHHBIH B OOLIEM ciydae, OXBaTbIBAET
0ECKOHEYHO MHOTO YaCTHBIX CIIy4YaeB.

OCHOBHOE JIOCTOMHCTBO TIPEIUIOKEHHBIX BreToM OyKBEHHBIX 0003HAUEHHH ISl KIIACCOB YHCEI
COCTOSIO B TOM, 4TO, JOKA3aB IHpPABHJIHOCTh METOJA PEIIEHHs ypaBHeHHms ax’ + bx + ¢ = 0,
MaTeMaTHKH MOIJM C IIOJHBIM OCHOBAaHHMEM MPUMEHATh TOT K€ METOJ K PpeIIeHHI0 OEeCKOHEYHO
GOMBIIIOrO YHCIIa KOHKPETHBIX YPABHEHMH, HANPUMep ypaBHeHus 3X° + 7X + 5 = 0. MOXHO cKa3aTh, 4To
OCHOBHOH BKkJIaJi Buera B pasBuTHEe anreOpbl COCTOMT B MNPHIAHWHA OOIIHOCTH aireOpandecKuM
JoKa3aTenbeTBaM. Ho 4ToObI pOW3BOAMTE KaKUe-TO olepaiuu Haj &, b u ¢, rue a, b u ¢ — nrobble
BEIICCTBCHHbIC MJIM KOMIUIEKCHBIC YHUCIa, HEOOXOAMMO OBITh YBEPEHHBIM B NPUMEHHUMOCTH 3THX
orepanuii KO BceM BEIIECTBECHHBIM M KOMIUIEKCHBIM YHCIaM. A IMOCKOJBKY HE TOJBKO ONEpaliy He
ObUIM JIOTMYECKH OOOCHOBaHBI, HO AK€ ONPEAETCHHUS Pa3IUYHBIX THIIOB YHCEN OBUTM JOCTaTOYHO
pacIuibIBYaThl, 000CHOBAHHUE OTIEPaIHii, TPOM3BOAMMBIX Haja OykBamu @, b u ¢ B 001ieM Buze, 3aBeIOMO
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Obutn HepmocTIXUMOM 1enbio. Cam Buer oTBepran oTpuiaTenbHbIE U KOMIUIEKCHBIE YHCIA; MOSTOMY
00IIHOCTE, KOTOPO#t oH mocTHr B logistica speciosa, Oblia JOBOIBHO OrpaHHYEHHOM.

Xon MbeIC Brera HEMOCTIKHM, eclii nake He mppamnwonaieH. C ogHOW CTOpoHBI, Buetr BHeC
BEChbMa CYIIECCTBCHHBIH BKIIAJ, BBels OyKBEHHBbIE KO3((HIMEHTHI, U MOJHOCTHIO CO3HABAT BAKHOCTH
3TOTO IAra, OTKPBIBIIETO BO3MOXKHOCTBH II0JydaTh oOIIMe AoKazaTenbcTBa. Bmecte ¢ Tem Buer ne
NPU3HABaJI OTPHULATEIBHBIX YMCEN M OTKA3bIBAICS MPHUIABaTh OTPHULIATENIbHBIC 3HAYECHUS! OyKBEHHBIM
ko3 uLMeHTaM — MOUCTHHE M JIy4yllli€ YMBI YEJIOBEYECTBa MOTYT CTpajaTh OTPaHUUYEHHOCTHIO!
Mexay Tem mpaBuia IeHCTBUH HaJ OTPHLATEIBHBIMH YHCIAMHU CYLIECTBOBAIM Yke mopsiaka 800 et u
BCETJa IPUBOIWIN K NPAaBUIBHBIM pe3ysibTaTaM. Buer He MOT UTHOpPUPOBATh 3TH IpPaBMIIA, KOTOPHIMU
MCUEPIIBIBAJIOCH IOYTH BCE, YeM pacrojarana B ero Bpems anreOpa. Ho oTpunarenbHeIM dnciam
HEIOCTABAIO HATTSAHOCTH M (PU3UUECKOTO CMBICHIA, KOTOPBIMH OOJIafaiy TOJIOKHUTEIbHBIE YHCcTa.
Jlnmre B 1657 1. Morann Xyane (1633—-1704) pacummprn o61acTs AOIMyCTUMBIX 3HAYEHHH OYKBEHHBIX
K03(p(pUILIMEHTOB TaK, YTO OHA CTaja OXBAThIBaTh KAaK OTPHULATENIbHBIC, TAK U IOJOXKHUTEIbHBIE YHCIIA.
BrnocnenctBun ero npuMepy mnociaeaoBaio OOJbIINHCTBO MATEMaTHKOB.

Bo Bpemena Buera (B xonne XVI B.) anreOpa Obla JWIIb CKPOMHBIM MPHUIATKOM T'€OMETPHUH.
AnrebpancTsl 3aHUMAaJHCh pELICHHEM JIMOO OJHOTO YPaBHEHHS C OJHUM HEHU3BECTHBIM, JIHOO
pelIeHHeM JBYX YpPaBHEHHWH C JBYMsI HEM3BECTHBIMH — 3a/la4d TAaKOTO pOJa BO3HHKAIM B CBS3U C
NPaKTUYECKUMH MPOoOIeMaMi T€OMETPHH WIIM TOPTOBIH. MOTYIIECTBO aareOpbl OCTaBajIOCh CKPBITHIM
BIUI0Th A0 XVII B. Pemarommii mar 0si1 cnenan Pene exaprom u Ileepom ne depma, cozmaBmmmun
AHATUTUIECKYIO TEOMETPHI0 (KOTOPYIO CIEA0BANO OBl HA3hIBaTh allTe0panyecKoil reoMeTpreH, eciii Obl
HBIHE STOT TEPMHH HEe IPHOOPEI COBCEM APYToro cMbicia)' ®”. OCHOBHAS Hes HOBOH HAyKH COCTOSIA B
TOM, YTO €CJIM Ha IUIOCKOCTH 33aTh CUCTEMY KOOPAMHAT, TO KaKJOH KPUBOM MOYKHO CONOCTABUTH €€
ypaBHeHue. Hanpumep, ypaBHeHHE X +y =25 COOTBETCTBYET OKPY>KHOCTH paanyca 5 ¢ LEHTPOM B
Hayaie KOOpAWHAT. lcmosip3oBaHME ypaBHEHWH MO3BOJSIET JOKa3bIBaTb BCEBO3MOXKHBIE CBOMCTBA
KpUBOM TOpa3io TMpolle, 4eM YHCTO TeOMEeTpUYecKHe (WM CHUHTETUYECKHE) METOAbl aHTHYHBIX
MaTEMaTHKOB.

Ho B 1637 1., korna Jlekapt onmy0OiaukoBan cBow «I'eoMeTpuro», HU OH caM, HU Depma B pabore
1629 r. (omy0IMKOBaHHOW MOCMEPTHO) HE OBLIM MOATOTOBJICHBI K TOMY, YTOOBI MIPUHATH OTPUIATENb-
Hble yncna. M 06oum Oblia sicHa uaest anredpanyeckoro Noaxoaa K TeOMETpUH, HO HU TOT, HU APYron
elle He MPEICTABISUIM, CKOJb LIMPOKHM BO3MOKHOCTH Takoro mnoxaxoxaa. OTpuuareibHble duciia ObLIH
BBEJICHBI B aHAIMTHUYECKYI0 TeoMeTpuio nmotomkamu Jlekapra m depma, u OHa cTana UrpaTh BeChbMa
BA)XKHYIO POJIb B IJIABHBIX COOBITHAX, IPOUCXOAUBIINX B MATEMaTHYECKOM aHAIIN3€ U B TEOMETPHUH.

IIpeacraBnenue QyHkKumMi anreOpandeckKuMu (opMyinaMu ObIJIO BTOPHIM HOBILECTBOM, BbIJIBHU-
HYBIIMM anreOpy Ha mepBblii miaH. Kak m3sectHo (mui II), wmero omucaHusl IBMKEHHH C TTOMOIIBIO
dopmyn BeiBuHYN [ammneit. Tak, Teyo, OpolieHHOE BBEpX co ckopocThio 30 Mm/c, depe3 t ¢ Oyxaer
HAXOIMUTHCS HaJl HOBEPXHOCTBIO 3eMIIM Ha BhicoTe N, ompenensemoii hopmymnoit h = 30t — 4,9t* m. U3
9TOil (QOpMyNBl C TOMOLIBIO YHUCTO aiNreOpanyeckux CpeICcTB MOXKHO H3BJIEUb HEHCUYEpIaeMoe
KOJINYECTBO CBEJICHHI O JBMKCHUU: HAIPUMEDP, YCTAHOBUTh MaKCHMAIIbHYIO BBICOTY MOJbEMA; BPEMS,
HeoOXooumoe Uil MOoAbeMa Ha MAaKCHMAJBHYIO BBICOTY; BpeMs, HEOOXOOUMOE Ui MaiCHUs ¢
MaKCHUMaJIbHOM BBICOTHI Ha 3eMJII0. BCkope MaremMaTWku CO3HaJM MOTYLIECTBO anreOphl, KOTopas
3aHsuIa TOCTOJICTBYIONIEE TTOJIOKEHHE B MaTEMAaTHKE, OTTECHUB T€OMETPHIO Ha BTOPOH IJIaH.

besrpannuHoe mpuMeHeHne anreOpbl BBI3BAIO MHOXKECTBO mpoTtecToB. @unocod Tomac ['o66c
ObUI B MaTeMaTHKE BEJIMUMHON /aJIeKO HE MEPBOrO NOPSIKA, TEM HE MEHEE MIMEHHO OH BBIPA3WJI MHEHHE
MHOTHX MAaTE€MAaTHKOB, BBICTYITUB C MPOTECTOM NPOTHUB «HECMETHOI'O TOJYUINA TEX, KTO MPHMEHSET
anreOpy K reomeTpum»; 1'000C yTBep)kman, YTO ajreOpancThl OMMOOYHO IOAMEHSIOT TEOMETPHIO
CHMBOJIaMH, U 0TO3BaJIcsl 0 KHMre [[>xoHa Baminca o aHanuTHYECKOH TeOMETPUH KOHMUECKUX CEUeHUH
KaK O «THYCHOH KHUIre», MOKPBITONW «mapioii cMMBOJIOBY». [IpoTuB npuMeHeHus anreOpsl BHICTYIAIN
MHOTME BUJIHbIE MaTeMaTuku, B ToM unciie bie3 [Tackans u Mcaak bappoy; npu 3TOM OHM CChUIAIKCH
Ha TO, 4To anreOpa JIOTMYECKM HEe OOOCHOBaHa, M IO TOW XK€ NPUYMHE HACTAaMBAIM Ha YHUCTO
reOMETPUUECKIX METOJax U JloKa3arenbcTBax. Koe-KTo u3 MareMaTukoB mojarai, OyATO OTCTYIUIEHHE

%5 srmom: BmpoueM, MHOTHE COBPEMEHHBIC MaTeMaTHKH, ckaxeM JKau Jlpemonre (poa. B 1906 T.),
BO3PAXKAIOT M MPOTHB TPAAWIMOHHOTO YIOTPEOICHUS TEPMHHA AHANUMUYECKAs 2eomempus, TIPUIABas eMy
CMBICII, IOTHYECKH BBITEKAIOIINI U3 COBPEMEHHOTO OHUMAHUS TePMUHA areebpauieckas ceomempus (anredpau-
YyecKast U aHaJUTHYecKas reoMeTpus 1o J[pegoHHe — 3TO yueHne 06 anredpanmdecKux, COOTBETCTBEHHO aHAIHUTH-
YeCKHX MHOTooOpa3usix B MHOTOMEPHOM IIPOCTPAHCTBE); MOATOMY co3laHHylo Jlekaprom u ®epma obiactb
MaTeMaTHKH CJIE0BaJI0 Obl, MOXKaTyl, Ha3bIBATh KOOPOUHAMHOU ceomempuell.
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Ha MO3ULUU TEOMETPUH MO3BOJIUT JIOTHUECKH 000CHOBATH anredpy (Kak MbI K€ OTMedali, oJ00Has
MTO3UIINS OBLIA OITHOOYHO).

Ho 601pmIMHCTBO MaTeMaTHKOB CBOOOAHO IPHUMEHSUIM airedpy B YMCTO YTHIMTAPHBIX LEJSIX.
LlerHOCTh anreOpel COCTOSUIA B TOM, YTO OHA PABHO XOPOWIO (KaK U T€OMETpHsl) MO3BOJIsIa PelaTh Bce
T€ 33241, C KOTOPbIMH CTAJIKUBAJIUCh MAaTEMAaTHKH, a IIPEBOCXOJCTBO alureOpsl Aa)xe MpU paccMoTpe-
HUM YHCTO I'€OMETPUUYECKHUX MPOOJieM OBIJIO CTOJIb OYEBHIHO, YTO MAaTEMaTHKHU OECCTpAIlHO MOrpy3H-
JICH B €€ BOJIBL.

B otnmume ot Jekapra, cunTasiuiero anredpy ciykaHkoil reomerpuu, Jxon Bammc u HeroToH
MIOJIHOCTBIO CO3HABAJIM CWIIy aireOpanmyeckux MeronoB. M BCE jxe MareMaTuku BeCbMa HEOXOTHO
OTKa3aJHCh OT reoMeTrpuueckux mnoaxonos. Ilo cBumerensctBy I'enpu IlemOepToHa, BBITYCTHBIIErO
TpeThe U3JaHue HbIOTOHOBCKUX «Hauam», HpI0TOH He TONBKO MOCTOSIHHO BBIpaKal CBOE BOCXMIICHHUE
JPEBHETPEYECKONl reoMeTpuel, HO U ceToBaj Ha ceOs 3a TO, YTO HE CIeA0BaJl IPUMEPY AHTHUHBIX
MaTeMaTuKoB B Oompineit mepe. B muceme k [Iaumy ['peropu (1661-1708), mnemsannuky [[xeiimca
I'peropu (1638-1675), HetotoH 3ameTin: «Anrebpa — 3T0 aHamu3 JUis HEyMeX B mareMartuke». Ho B
cBoeli «Bceobmeit apudmernke» (1707) OH NPUIOKUIT MAaKCHUMYM YCHIUH, 4TOOBI yOemUTEITBHO
MI0Ka3aTh NPEBOCXOACTBO aIredpsl. Apudgmeruxy u anredpy HproTOH n3naran kak OCHOBY MaTeMaTHKH,
oOpamiasch K TreOMETpUH UL B TEX CIydasx, Koraa eMmy TpeOoBaJoch A0Ka3aThb TO WM HHOE
yTBepxkacHue. TeM He MeHee, B 1ienoM «Bceobmas apudmernka» Obiia He OoJiee yeM HaOOPOM IpaBHIL.
YTBepKICHHUA O YMCIIaX WM anreOpanvdeckux METOAAx JIMIIb H3pedKa MOAKPEIUIUIMCh AOKa3aTellb-
CTBAM{ HJIM HHTYUTHBHBIMH cooOpaxeHusiMu. Ilo muHenmto Herorona, OykBbI B anreOpanveckux
BBIPOKEHHAX O3HAUYAIOT YHMCTIa, @ B JOCTOBEPHOCTH apu()METHKH HUKTO HE MOXKET YCOMHHTHCSI.

JleiOHMI Tarxke OTMETHI BCE BO3PACTAIOLIYIO TJIABEHCTBYIOLIYIO POJIb aIreOphbl U MO JTOCTOWH-
CTBY OLIEHI 3P PEKTUBHOCTh allre0pandeckux MeTonoB. 1lo noBoxy 3aMeyaHnii HEKOTOPBIX MaTeMaTH-
KOB O TOM, YTO ainreOpanyecKhe yTBEp>KACHUS HE MOJKPEIUICHBI JoKa3zaTelbcTBamH, JIeHOHHUI cuen
HYXXHBIM 3aBUTh: «['eoMeTpamM HEpeAKO YyAaeTcsi HECKOJIbKHUMH CIIOBAMHU BBIPA3UTh TO, YTO TpeOyer
TPOMO3IKUX PACCY)KICHUH B aHaJM3€... NMPUMEHUMOCTb anreOpbl HE BBI3BIBAET COMHEHHMH, HO C
JIOKa3aTeNIbHOCThIO Y Hee He Bc€ Omaromonmy4yHo». PaboTy B coBpemeHHO# emy anrebpe JleitOHuI
Ha3BaJI «CMECHIO yIaud U cHacTIMBOro cirydasy. OmnHako Jleonapn Ditnep B cBoeM «BBeieHun B aHAN3
OeckoHeyHo Manbix» (1748) oTKpHITO M 0€30rOBOPOYHO IMPOBO3IIIACKI MPEBOCXOACTBO alreOphl Hall
reomeTpuueckumu Metonamu rpekoB. K cepeaune XVIII B. caep:kaHHOE OTHOIIEHHUE K MPUMEHEHHUIO
anreOpbl OBUIO OKOHHYATENBHO mpeojaosieHo. K Tomy BpemeHu anrebpa HaloMuHala PacKHIHCTOES
JIEPEBO C MHOKECTBOM BETBEH, HO IIOYTH MOJIHOCTHIO JIMILIEHHOE KOPHEH.

Pa3BuTHe YMCIOBBIX CHCTEM M anreOpbl pa3uTeNbHO oTnrdaercs oT pa3Butusa reomerpun. K III B.
JI0 H.D. TEOMETPHS UMeJa YKe JIeyKTHBHBIN xapakTep. HeMHorHne oOHapyXKuBIIHECS B Hell IPOOEIbl U
W3BSHBI, KaK MBI YBHIUM B JalbHEHIIEM, OKa3alHuCh JIETKO IONPaBHMbIMU. YUTO ke KacaeTcs
apu(METHKU U anreOphl, TO OHU HUKOTZA He ObUIM JIorHYeckr o0ocHOBaHbI. Kazanoch Obl, OTCYTCTBHE
JIOTHYECKOr0 00OCHOBaHMS JOJDKHO BBI3BIBATH TPEBOTY Y BCeX MaTeMaTHKOB. Kak Mormu eBporeiisl,
JI0O TOHKOCTH W3YYUBIIUE JCAYKTUBHYIO T€OMETPHIO TPEKOB, IPUHATH U MPUMEHSTh Pa3IHYHbIC THITBI
yucen U anredpy, HUKOTJa He MMEBIINE JIOTHYECKOT0 000CHOBaHMSA?

MoHO Ha3BaTh HECKOJIBKO MpUYMH. OCHOBOM NMPHUHATHS LEJBIX YUCET U APoOeH, HECOMHEHHO,
ObUT HaKOIUIEHHBIN OTBIT. Kora sxe yrcioBasi cucTteMa MoTNoHWIACH HOBBIMH THUTIAMHU YHCEIN, ITPaBUIIa
apuMeTHYECKHUX JIeHCTBUH, MPUHSATHIE HA SMIUPHUUECKON OCHOBE IS MTOJIOKHUTEILHBIX METBIX YHCENT U
IpoOeii, ObUIM paclpoCTpaHeHbl Ha HOBBIE 3JIEMEHTHI, 4 B CiIyyae 3aTPYAHEHUH Ha BRIPYUKY O€30TKa3HO
NPUXOJIAIO TEOMETPUIECKOe MbIIIICHNE. ByKBEeHHbIE CUMBOJIBI JIMIIL 3aMEHSIIH YHCIIA — U TIO3TOMY C
HAMH MOXHO OBLTO OOpamaThCs Tak ke, KaKk ¢ JnuciaamMu. boiee CloXHBIE anreOpandecKue METOIbI
Ka3aJrch 000CHOBaHHBIMH JIHO0 € TIOMOLIBIO TEOMETPHUYECKHX COOOPaKEHUH THIIA TEX, KOTOPBIE B CBOE
BpeMsi ucnosb3oBasl Kapnano, nubo — B OTAENBHBIX YAaCTHBIX CIIydasX — C IOMOILIBIO OJHOHM JIMIIb
WHIYKIMK. Pa3zymeercs, HM TOT, HH JpPyrol MOJXOJ HE ObUT JIOTHYECKH YIOBJIECTBOPUTEIHHBIM.
l'eomerpus nake B Tex ciydasx, Korja K Hel oOpaliaiuch, He TO3BOJISUIa JIOTMYECKH OOOCHOBATb
BBEJICHUE OTPULATEIIBHBIX, HUPPALMOHAIBHBIX W KOMIUIEKCHBIX uHced. [lo o4eBHOHBIM NpHYUHAM
pelleHre ypaBHEHUsI YeTBEPTOW CTENIEHH HEBO3MOXKHO 000CHOBATh F€OMETPHUYECKH.

Kpome Toro, cuagana, ocoberro B XVI-XVII BB., anrebpy HEe CUUTATN HE3aBHCHUMON 00JIaCThIO
MaTeMaTHKH, KOTopasl HyXKJajJach Obl B 0COOOM JIOTHYECKOM OOOCHOBAaHHMM. ANreOpy MPHHATO OBLIO
paccMaTpuBaTh Kak METOJl aHAJIN3a FeOMETPHUYECKHX 3371a4. MHOTHE U3 TeX, KTO IIHPOKO HUCTIOIB30BaI
anrebpy, npexye Bcero Jexapt, cuutanu ee He Oojee YeM METOJOM aHaim3a. HazBaHue coOuMHEHHI
Kapnano «Benukoe uckycctso» u Buera «BBenenne B aHaTMTHYECKOE HCKYCCTBOY» CBUAETENBCTBYIOT O
TOM, YTO HUX aBTOPBHI MCIIOJIBb30BAIH CJIOBO «HCKYCCTBO» B CMBICJIE, BCTPEUABLIEMCS! HHOTAA U B HALIH
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IHHU, — KaK HEKYI0 HPOTUBOIIOJIOXKHOCTh Hayke. Ha3zBaHHe «aHaIMTHYECKash T€OMETPHS», 3aKpEIHB-
meecs 3a KOOPAMHATHOW reomerpueil Jlexkapra, mOATBepKAaeT OTHOIIEHHE K anredpe Kak K METOHY
ananmm3a. Eme B 1704 1. Damona Tammeit B crathe, omyOsimkoBaHHOW B skypHaie Philosophical
Transactions of the Royal Society, roBopun 00 anreOpe kak 00 aHaJIUTHYECKOM HCKyccTBe. Ho
aHanUTHYecKas reomerpus Jlexapra crajna, Mo-BUANMOMY, TEM PELIAIOLINM I0OBOAOM, KOTOPBIN yoemu
MaTEMaTHKOB B MOTYILIECTBE ajareOphl.

Hakonen, Henmb3s HE YNOMSHYTH MU O TOM, YTO HCIIOJNB30BaHUE I 0O0pabOTKH pe3yiabTaToB
HAYYHBIX HCCIICIOBAaHUN OTPHLATENBHBIX M MPPALUOHAIBHBIX YHCENl, a TaKKe anreOpbl MPUBOAMIO K
IPEBOCXOJHOMY COIJIACHIO C pe3yJbTaTaMH HaOMIOACHUI U 3KcrepuMeHToB. Kakue Obl cOMHEHHS HU
UCTIBITHIBAJIM MAaTE€MaTHKU, IPUMEHA OTPULIATEIIbHBIE YUCIA B €CTECTBEHHOHAYYHbIX HCCIIEIOBAHUSAX,
BCE COMHEHHS CJIEAOBAIIO OTOPOCHUTH, KaK TOJIBKO OKOHYATENILHBIA PE3yNbTaT OKA3bIBAJICS (PH3MUYECKH
NPaBUIBHBIM: BEllb MAaTEMaTHKH 3a00THIIMCH TJIaBHBIM 00pa30M O €CTECTBEHHOHAYUYHBIX MPUIOKEHUIX
— ¥ BCE, 9TO TOKa3bIBAJIO CBOIO IOJIC3HOCTH HA Jeje, MPUHUMAIOCh 0e3 ocoboro pa3zbopa. 3ampoch
€CTECTBO3HAHUs CTaBWJIMCh MpEBBILIEC JIOTHUECKOW 0OocHOBaHHOCTH. COMHEHHST B NPaBHIBLHOCTH
anreOpbl OBITM MPOCTO-HAIPOCTO OTMETEHBI, MOJOOHO TOMY, KaK HEHACBITHBIC MPOMBIIUICHHUKA
3a4acTyl0 OTMETAJIM ATUYECKNE NPUHLIUIIBI; MATEMaTHKH CTaJld IPUMEHATh HOBYIO anreOpy ¢ pagoCcThio
W YBEpEHHOCTHIO B CBOEH MpaBoTe. BriocnencTBUM MaTeMaTHKH IIAr 3a IIAaroM MpeBpaTwin anreopy B
HE3aBHCHUMYIO HAayKy, OXBATHIBAIOIIYIO U YKMCIIA, U TEOMETPHIO U MO3BOJISIONIYIO «IOKAa3bIBATH» HOBBIE
pesynbraThl. Tak, Bamiuc yTBepxnan, 4ro anreOpanyeckiue METOIbl HUYYTh HE MEHEE 3aKOHHBI, YeM
reOMETPHUYECKHE.

K konmy XVII B. MaTeMaTuku 0CO3HAIH, YTO apru(MeTHKa U anredpa He3aBUCUMBI OT T€OMETPHUH.
IToyemy e MaTeMaTHKH He MPEANPUHSUIN MOMBITOK JOTMYECKH 000CHOBATh U TO, U npyroe? Iloduemy,
uMesl mepen coOOH BBICOKMH 0O0pasel] NeIyKTHBHOTO W3JI0KEHHUS Te€OMETPHH, BOIUIOIICHHBIH B
«Hauanax» EBknunma, MaTreMaTvku HE MOMBITATINCh M3JIOXKHUTH aHAIOTHYHBIM 00pa3oM apu(METHKy U
anrebpy? OTBET COCTOMUT B TOM, YTO T'€OMETPUYECKHE MOHSITHSA, aKCHOMBI M TEOPEMBI MHTYUTHBHO
BOCIIPUHUMAIOTCS HaMHOIO Jierde, 4eM IMOoHATUs apudmernku u anreOpol. Harmsaoaele oOpassl,
«KapTHHKW» (B Cllydyae TEOMETPHUH — YEpTEeXH), 00JerdaroT MaTeMaTUKy MOHWMaHWE TOW WM HHOU
crpykrypbl. ' TToHATHS %e HPPAIHOHATBHOTO, OTPHIIATENFHOIO HIIM KOMILICKCHOTO YHCIA OTIHYAI0TCS
OonpLIel TOHKOCTBIO, W JAaXe «KAPTHHKW», KOTOPbIE MOSBHUJIMCH 31ECh IO3JHEE, HE MO3BOJIAIOT
NPOYYBCTBOBATH JIOTMYECKYIO OPTaHU3AIMIO CAMUX YUCEN MM OYKBEHHBIX BBIPDAXKEHUH, ONEPUPYIOIINX
¢ uncnamu. [IpoOiema TOMCKa JOTMYECKOro OOOCHOBAHHWSI YHUCIOBOM CHCTEMBbI M aireOpbl Obuia
TPYIHOH, Topa3ao Ooiiee TpyaHOH, yeM MOTiIH cebe npezacraButh MareMatuku XVII B. B nanbneiiniem
(rn. VIII) HaM eme mpencTaBUTCs ciydall BepHYTbcs K 3Toil mpobneme. K cuacteio, B Bompocax
JIOTHYECKOTO 00OCHOBaHUS apU(PMETHUKH M alnreOpbl MaTeMaTHKH OKa3alnCh CKOpEe JIETKOBEPHBIMH H
Jla)ke HaWBHBIMH, YeM H3JIMIIHE TMEJIaHTHYHBIMH, — K CYAaCThIO, HOO (opMali3aluu M JOTHYECKOMY
00OCHOBAaHUIO JOJDKEH NPEALIECTBOBATH MEPUOJ] CO3MAAHMS, HE CTECHSEMOr0 HUKAKUMH OrpaHHye-
HUSIMH, @ BETUYaWIN{ IEPHOJL CO3UIAHNS B MaTeMaTHKE YK€ IPUOITHKAIICS.

(TTpomomkenune B {KLINE2})

186 B.9.: Unapmu CJIOBaAaMH, KOHKPETHBIC NPOAYKTbI T€OMETPUICCKUX O6’I)GKTOKOHCT‘DVKTODOB BUIUMBI, a
KOHKpETHBIE TIPOTYKTHI 6a30IporpaMM, MOPOKIAOINX YHCa, HeBUAUMEL.. Ho TaBHas nmpudanHa «He00O0CHOBAH-
HOCTH» BCE-TaKM COCTOWT B TOM, YTO BOOOIIE HE paccMaTpuBajid (¥, KOHEYHO XK€, — B TO BPEMS M HE MOIJH
paccmarpuBaTh!) MO3roOBBIE IIPOrpaMMBbl Ul NOHMMAaHHS OCHOBHBIX OOBEKTOB MaTeMaTHUKH M Jajiee — IS
000CHOBaHHMS CaMOH 3TOI HayKH.
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Bexopmust (VEcordia) mpencraBisier coOoi 3JEeKTpOHHBIN JHTEpaTypHBI AHEBHHUK Bammuca Orie, B KOTOPOM OH
LUTHPOBAJl TAK)KE€ MHOXKECTBO TEKCTOB APYrUX aBTOpoB. Bexopaus ocHoBana 30 uronst 2006 roga u nepBoHa4aabHO COCTOSIIA
U3 JIMHEWHO NPOHYMEPOBAaHHBIX TOMOB, KaXIbIii 00beMOM NpHOIM3uTeNnsHO 250 cTpaHun B opMare A4, HO TOKE TIIABHON
(hopMoii CyIecTBOBaHUS M3IaHUS CTAIN «U3BJIeUeHUs». «lI3Bnedenne Bexopaumy — 31o (aifin, B KOTOPOM IOBTOPSETCS TEKCT
OJTHOTO WJIM HECKOJBKMX y4acTKOB Bekopauum Oe3 nmHeiHONW Hymepanuu U 0e3 3apaHee 3agaHHOro oOwbema. l3Bieuenue
OOBIYHO BOCHIPOM3BOIUT KaKyrO-HHOYIb KHHUTY WIH Opomrtopy Bammuca Orie wmm apyroro asropa. B HasBanuum aiina
u3BNeUeHUsT mepBas OykBa «L» 03Ha4aeT, YTO OCHOBHOM TEKCT KHHTH JaH Ha JATBINICKOM si3blke, OykBa «E», 4To Ha
aHrIuiickoM, OykBa «R», 9T0 Ha pycckoM, a OykBa «M», 4TO TEKCT cMellaHHbId. bykBa «S» o3Hadaer, uyTo (ailn siBIsIETCS
3arOTOBKOM, ITOJUISKAlIel elle CyIIeCTBEHHOMY HM3MEHEHHIO, a OykBa «X» obOo3Hauaer Qaxcummiasl. aitnsl opurmHama
THeBHHKa Bexopans u ¢aiinel usBnedeHnid u3 Hee BB MMeeTe MpaBo KONMMpPOBaTh, IEPECHUIATh IO JIEKTPOHHOU IIOUTE,
nomemaTh Ha cepBepsl WWW, pacriedaTsBaTh U IlepefaBaTh APYTHM JIHIaM OECIIATHO B MH(MOPMATUBHEIX, ICTETHUECKUX
WIN JTUCKYCCHOHHBIX IeisiXx. Ho, OCHOBBIBAasSCh Ha JIATBUICKME M MEXIyHapOIHBIC aBTOPCKHE IIpaBa, 3ampemieHo Iroboe
KOMMEpPUECKOE HCIONB30BaHNE UX 0€3 MMChMEHHOT0 pa3pelleHHs aBTopa JIHeBHIKa, U 3anpeliena 1ro0as MoAU(GHUKAINSI STHX
¢aiinoB. Ecnu B OTHOLIICHHH TAaHHOTO TEKCTa KPOME aBTOPCKHX IPaB aBTOPa HACTosIero JJHeBHHUKA IeHCTBYIOT elle U Apyrue
aBTOPCKHE IPaBa, TO BbI T0MKHEI COOMIOAATh TaKXKe U HX.

B MoMeHT BbINycka HacTosIIiero TomMa (0003HaueHHbIH c10BOM «Bepcus:» Ha TUTYIBHOM JINCTE) ITIaBHBIM NPECTaBU-
TenbeTBOM Bekopauu B Uurteprete Obu caitr http://vekordija.narod.ru/, rue mo kpaiineit Mepe 4 pasa B roji, B Hadaje KaxI0ro
KBapTaJla, BEICTaBIIsIETCA AJIs «CKauMBaHUs HOBBII apXuB, cojieprkalluil Bce u3BneueHus Bexopauu.
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