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PA3I'AJIKA ®EHOMEHA BEJIMKOW TEOPEMbI ®EPMA
Nenues FO.A.
Meocoynapoonas axademus ungpopmamuzayuu, Mockea

B XVII Beke, korna Teopernuyeckasi Hayka B TOM BH/e, B KOTOPOM MBI ee ce-
TOJHSl MIMeeM B IIKOJBLHOM 00pa3oBaHMM, ellle TOJbKO 3apoxiaanach, (ppan-
NY3CKHi ydeHblii-1100uTes b [Ibep ne @epma BBIABHHYJ 3aMevyaTe/IbHOE Ma-
TeMaTH4ecKoe YTBep:KieHHe, Ha3BaHHOe BHoc/elcTBuM Besaukoi Teopemoii
®epma. D10 yTBepiKIeHHe (cHOPMYIMPOBAHHOE MM, MO-BHIUMOMY, B HHCA¥i-
Te MPH MCCAeT0BaHNN MU(AropoBbIX TPOEK LEJIbIX YHCeT) HUKAK He y/IaBa-
JIOCh TOTOM [0Ka3aTh B 00IIeM BHIe HH NPEACTABUTENSIMH O(GHIUATBLHON
MaTeMaTHKH, HU JIOOMTEeJIAMH BILIOTH 10 KoHIa XX Beka, KOrJa aHIVIMIi-
CKMIi y4YeHbIl JHAPIO YalJc 3aBHJ 00 OKOHYATEJIbHOM J/I0KA3aTeJbCTBE
Teopembl ®epma. OxHAKO JIIOOMTEJH He NMOBEPHJIH 3TOH CeHCAllMH M IPO-
JD0JIKaJIM NpeJIaraTh Bece HOBble U HOBbIE BADMAHTHI 10Ka3aTelbcTB. B 3TOM
U 3aKi04aercs ¢peHoMeH Besnkoii TeopeMbl. HeCMOTPSI HAa BCIO NPOCTOTY ee
¢opmyIMpoBKH, MOHSATHOM [1a’Ke HMIKOJbLHUKAM CpPeJHUX KJIACCOB, IIyOUH-
HbIIi CMBICJ TEOPEeMbl OCTABAJICSI HE PACKPBITHIM, YTO MOPOKAAJI0 U IOPOK-
JaeT BeJIUKOe MHOKECTBO JIOONTEIbCKUX NMONBITOK pa3pelinTb 3Ty npodJe-
My. B nanHHoil cTraTbe Ha mpuMepe OMHMOOYHOIO J0KA3aTeJbCTBA Yaiiica
PACKpBIBAIOTC BHYTPEHHHME MeXaHH3Mbl TeOpeMbl, MPHYEM TAKHM CIIOCO-
00M, KaKMM, BO3MOKHO, M YBHeJ uxX caM Depma.

KuroueBsle cj1oBa: cMbIca TeopeMbl depMa, BHyTPeHHHE MeXaHU3MbI TeOpeMbl

1. BBenenmue.

Ha caiite «Hayunbiii ®opym dxdy» B
Wureprere [1] ects pyOpuka «Denomen Be-
Ko Teopembl depMa», B KOTOPOH MOTYT
BBICKA3aThCS BCE JKENAloIIne, 3anHTEepeco-
BaBIIIAECS MPOOJIEMOM JoKa3aTeanLCcTBa Bemu-
KOt TeopeMbl (B JambHEUIIEM OyeM MOJIb30-
BaThCs abOpeBuatypoii BT®) u o3amaucHHbIE
MOJTHBIM OTCYTCTBUEM OOIIECTBEHHOW peak-
UM BBICOKMX MaTEMaTHYECKUX KPYroB Ha
COCTOSTHHE JTOH TMpoOJNeMbl B HAcToOsIIee
Bpems. [lockonbKy HHTEpEC K podiieMe cTall
MIONCTHHE BCEHapOAHBIM (IO KpaiiHel mepe,
CpeIu TBOPYECKOH WHTEIUIMTCHIIUY, 3HAKO-
MO B TOM WM MHON CTENEHH C MaTeMaTH-
KOHW; CM. OTPOMHOE KOJIMIECTBO COOOIICHUN B
HutepHeTe Ha 3Ty TeMy), ClIeAyeT, HaBepHOE,
moaApoOHee paccka3aTh O MOCIEIHUX COOBITH-
sSX B HccaenoBaHuu Teopembl Depma. Dta
uHpopMarus OyneT ocoOeHHO BakKHA I
MeJaroroB, MPEMOJAIONINX MAaTeMaTHKy B
CpelHEH U BHICIIECH LIKOJE.

[Ipexxae Bcero, OTMETHM, 4YTO OIIH-
OouHOe moka3zarenscTBO A.Yaitica (cMm. [2]),
C MTOMOIIBIO KOTOPOTO O(UITHANIEHAS MaTeMa-
THKa pelmia HaBCcerJa 3aKpBITh IMPOoOJIieMy

BT® nmyst obmiectBeHHOro cosnanus [3-4], mo
CHX TOp SABJISIETCS 00Pa3OM TITyOOKOMBICTHS
U HEeJIOCATaeMOCTH JJIsl TOHUMAaHUS B TOYHBIX
HayKax Ha 3amaje ¥ He BhI3BIBACT TaM HHUKa-
KHX BOIIPOCOB WJIM YTPHI3CHUN COBECTH OTHO-
CHUTEJIBHO OTIACHOM (€CITH HE CKa3aTh OOJIBIIE)
JICSITETIbHOCTH CBOMX yueHbIX. OJHAaKO poc-
cutickuii JleBima He mact ce0ss 0OMaHyTh, XO-
TS BBICOKOE HAyYHOE PYKOBOJCTBO, 3aUTPbI-
BaIoOIllee C 3aMaJHbIMH ABTOPUTETAMH, U TIbI-
TAeTCS 3apPbITh €T0 TAAHTHI B 3eMITIO [5].

K coxanenuio, B coBpeMeHHOH (yH-
JAMEHTAIILHON HayKe TMPOW30IUIA CEJICKITUS
0e3MapHbIX U HEHAJNCKHX YUCHBIX, HAyUYHB-
[IMXCS TOJBKO 3allUINATh JUCCEPTAIH B
CBOEM «y3KOM KpYI'y» W TpHOOpETaTh Io-
JKU3HCHHOE TMPAaBO TMPUHAICHKATh K DIIUTE
obrectra (cM., Hanpumep, [6]). B Takoii cpe-
Jie JaKe TaNTaHTIUBBIC YYCHBIC HE B CHJIAX
MPOTUBOCTOSITh  KOPIOPATUBHOMY MHCHHUIO
Oe3mukoir mMaccel. B Poccnn momoGHast ce-
JICKIMsST BO3HWMKIIA HE HA MyCTOM MeECTe H
UMeeT TIIyOOKHe MCTOPHYECKHE KOpPHHU, 00y-
CJIOBJICHHBIC HAIIMOHAJIBHBIMUA OCOOCHHOCTSI-
MH pOcCHiicKOro MeHTtanuTera (CM. COUMHe-
aus A.C. I'puboemoa, M.E. CantbikoBa-
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Ienpuna, M.A. BynrakoBa u JIpyrux poc-
cuiickux tmmcareneit). Kak u3BectHo, dopro-
CTOM poOccuiickoi Hayku sBnsercs Poccuii-
ckasgs AKajeMHsi HayK, TPaJIULIHOHHO (XOTH,
MOXET OBITH, M He(OPMAIbHO) KOHTPOIIH-
pyloliasi Bce OCHOBHBIC HalpaBJICHUs Hayd-
HOM ™ 00pa3oBaTeNbHON NEATETLHOCTH B
crpane (BAK, HayuHble xypHaIbl U HOHIBI,
MOJIOZICKHYIO HAayYHO-IIONYJISIPHYIO IIpeccy U
Jpyrue HaydyHO-00pa3oBaTeNIbHbIC U3AHUS U
yupexxaenust). [Toatomy npoOHUTBCS He3aBH-
CHUMOI MBICIM CKBO3b YacTOKOJ BEpPHOIOJ-
JAHHUYECKUX HAYYHBIX U OKOJOHAYYHBIX Op-
TaHMW3alUi MPaKTHYECKH HEBO3MOXKHO.

Ho He ciepyer cnmmkoM oropuarbes
0 TTOBOAY TOTO, YTO Bac HE MOHSUIIN, CKaXKeM,
akagemuku ¢ PAH. T'opa3zno BaxkHee, eciu y
uccuenoBareneid 0yJeT BO3MOKHOCTE 00CyXk-
JaTbh CBOU PabOTHI C TEMH, KTO TIOMOJIOXKE, U
C YYCHBIMM M IpEnojiaBaTesIIMHU, HE JIUIIEH-
HBIMH TBOPUYECKOH KHUJIKH. TOIBKO TaK MOTYT
OBITH TIPCOMOJICHBI TPArMueCKHe OIIHOKH
npouutoro. Hampumep, umeHHO Onaromaps
noJOo0HON BO3MOXKHOCTH W HE3aBHCHMOU
JKCTEPTH3E, MAP y3HAI 00 OTKPHITHSIX OBa-
pucta T'anya, pa3gaBieHHoro ®paHIy3ckoil
AxazieMuell Hayk B caMOM Haualleé ero TBOp-
YeCKOM JIesTeNbHOCTH [7].

2. Kakoii ypok MOKHO HM3BJIe4Yb U3
oIH00YHOrO 1I0Ka3aTe/IbCTBA Yaiinca?

Urak, oOpatumcs cHavaiga K pabote
A.Yaiinca mist Toro, 4yroObl MOHSATH OCHOB-
HYIO WJCI0 €ro JokaszaTeibcTBa (Oosnee moj-
po6HO 00 3TOM cM. [2,8]). DTa uaest cocTout
B CJIEIYIOLIEM: €CJIM PaccMaTpUBaTh I'MIIOTE-
THYecKoe ypaBHeHHEe Depma B HENbIX YHCIax
Kak ypaBHEHHME Jid MPOEKTHUBHON MPSIMOH,
[IepeceKamoeil MNPOEeKTUBHYIO BIUIMITHYE-
CKYIO KPHBYIO B TPEX PallMOHAIBHBIX TOUKAX,
TO Takas KpuBasi, Ha3biBaemasi KpuBoil dpes,
He OblIa ObI MOIYJISIPHOM; HO Yaliic mokasai,
YTO BCE UUIMINTUYECKHE KPUBBIE paccMaTpu-
BAa€MOI'0 BUa MOAYJISIPHBI; OTCIOZIA CIIE0BaJ
BBIBOJ O TOM, UTO pelieHuil ypaBHeHust dep-
Ma B LIEJIBIX YUCIIaX HE CYILIECTBYET.

OcHOBHast ~TPyOHOCTb peaH3aluu
JAHHOM CXEMBI JOKa3aTeJIbCTBA 3aKIII0YaeTCs
B M3YYCHUHU BO3MOXHOCTH IIOCTPOEHUS KpH-
Boii dpest, KOTOpoe Tak U HE OBIJIO OCYIIECT-
BlIeHO: [.®dpelt mpocTo BIUcal THIOTETHYE-
CKkoe peuieHue ypaBHeHus @depma B CBOIO
<QIUIMNTHYECKYIO» KpUBYI0, a A.Yaitic npu-
HSUI €€ Ha Bepy, HE M03a00THBILUCH O TOM,
YTOOBI MaTeMaTHYECKH KOPPEKTHO MPOBECTH

Takoe MocTpoeHne. Hackoibko 3T0 CloKHas
U HETPUBHAIIbHAS 33/1a4a TCOPUU DIUIHIITHYE-
CKUX KPHUBBIX, MOXKHO CYIHUTh, HAIIpUMED, I10
pabore [9], opueHTHpOBaHHOW Ha JFOOO3HA-
TEJNIGHBIX IIKOJEHUKOB CTapIIuX KIACCOB.
Camble CHJIBHBIC MaT€MaTHKH B MHpE TIbITa-
JIMCh PENINTh ATY 3a/la4y, HO JIO CHUX TOp TaK
¥ HE CMOIJIM 9TOTO CJeNaTh, elie pa3 IMoj-
TBEPJUB HAPOTHYIO MYJIPOCTb. TPYIHO WC-
KaTh YEPHYIO KOIIKY B TEMHON KOMHATe, 0CO-
OCHHO, KOT/Ia €¢ TaM HeT.

K cuactero, nns uccrnenoBaTeneu, He
BJIAJICIOIINX alliapaToM TEOPHHU TPy U ade-
JIEBBIX MHOT'000pa3Hmii, €CTh CIIOCOO MPOBECTH
HE3aBHCUMOE paccie/OBaHHe IOCTPOCHHUS
KpuBoil @pes Ha E€BKIMIOBOH IIOCKOCTH H
NPUATA K TOPa3UTENbHBIM pe3ysibTaTaM, 3a-
TParvBarOLIMM CaMble OCHOBBI MaTeMaTHYe-
CKOW HaykH. [IJ11 3TOr0 HACTOSATEIBHO PEKO-
MeHayeM mpounTats Jekmmio X.Kpadra [9] o
NOMCKE palMOHAJIBHBIX TOYCK Ha anredpau-
YeCKUX KPUBBIX N-0ro mopsjaka (mpu Ieaom
N > 2).B 4acTHOCTH, B TOH JICKIIMU UMEETCS
9NIEMEHTAPHOE JIOKA3aTEeIbCTBO CIIEIYIOIIETO
VTBEPXKICHUS. €CITM HWMEIOTCS JIBE paIlyo-
HaJbHbIE TOYKH KPHBOW 3-er0 MOpsIKa Ha
EBKJIMJIOBOM TUTOCKOCTH W TIpsSIMasi, TIPOXO/Is-
mas 4epe3 3T TOYKH, MEPeceKaeT JaHHYIO
KPHUBYIO €Ill¢ B OJHOH TOYKE, TO 3Ta TOYKA
TaKXe SBJISIETCS PAIlHOHATBHOM.

[Ipu 06001mEeHNnN 3TOr0 yTBEPKIACHUS
JU1s1 abeneBhIX MHOT000pa3nuid, MPOCTEHIITIM
NPUMEPOM KOTOPBIX SIBIISIFOTCS MPOCKTHBHBIC
JIUIMNTUYECKUE KPUBBIE, TaKKe JACHCTBYET
AHAJIOTUYHBIN 3aKOH TPYIIIOBOTO CIIOKEHHS:
CyMMa TpeX TOYEK Ha NMPOCKTUBHON KPHBOM
paBHa HYJIIO TOTJAa W TOJNBKO TOTJA, KOrja
OHHU JIeKaT Ha oHOU npsaMoit. [Tpu s3ToM Ha0
HIOMHHUTbB, YTO KOT/Ia TOBOPAT B apu(pMETHUKE
JITUNTHYECKUX KPHUBBIX O <CIOXECHUU TO-
4eK», TO MOJPa3yMEBAIOT TPYIIIOBYIO OIepa-
U0 00BEMHEHUS DIIEMEHTOB T'PYIIIbI, a He
CJIOKEHHE TEOMETPHYECKUX TOYEK, YTO CaMO
o cebe abCypIHO.

[MpuMeHrM Temeph MPaBUIO TPEX TO-
YeK Ul OCTPOCHHs KprBoi Ppest Ha eBKIIH-
JIOBOW TIOCKOCTH. ONSTB-TaKd BOCIIOJB3Y-
emcst paboroii [9] mms Toro, uToOBI MIPeoOpa-
30Bath KpuBblie Depma (cMm. Takke [8,10]) B
NpAMYIO 3aMeHO# TmepeMeHHBIX: X' = X,
y' =Y, Z' = Z. leiicTBUTENBHO, ypaBHEHHE
depma, 3anmcaHHOE A IEIbIX Yucen X, Y, Z
mpu N 2 3:
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'=xX"+y 1)

npeoOpasyercs B ypaBHeHue: Y = — X + Z, B
KOTOPOM TiepeMeHHbIe X B Y XapaKTepU3yioT
MpSAMYI0, TIepeceKaronryio ocu X u Y Jekap-
TOBOW CHCTEMbI KOOPIWHAT moj yriom 45
Ha sToif mpsiMoit yCIOBHO MOXHO OTMETHUTh
TOYKH, COOTBETCTBYIOIIUE THUMOTETHIECKOMY
nenoMy peureHuro ypaBHenus ®epma (1):
B"=-A"+ C", rne A, B, C — nensle uucna.
Ilpu moBopoTe MONYyYEHHOW MHPSIMOM J10 CO-
BMEIIICHHS €€ C OChI0 X JJIMHBI OTPE3KOB Me-

Iy TOYKAMHU OPSAMON Ha €BKJIMIOBOM ILIOC-
KOCTH COXPaHSIOTCS. I'paHMIIBI OTMEUEHHBIX
OTPE3KOB COOTBETCTBYIOT NPaBUIy TpeX TO-
4eK, U3BECTHOMY U3 apU(DMETUKH DJUIUITHU-
YECKUX KPHBBIX, T.€. U3 YETHIPEX TOYEK pa-
BerctBa: A" + B" — C" = 0 MBI MOXXeM BBHI-
OpaTh TPU HE3aBHCHMBIX JJIEMEHTA VIS TOTO,
4TOOBI HOCTPOUTH ANreOPaNdIECcKyl0 KPUBYIO
3-¢it crenenu [2]:

Y2= X (X + A")(X — B") )

Takum 00pazom, MBI TOTYYHIIN KpUBYI0 Ppest, mepecekaronyto ocb X B TpeX TOUYKax:

(X=0,Y=0),(X=A"Y=0),(X=8,Y=0)

(cm. Takxke [2]). Omnako, sBIsSETCS M OHA
JIUTUNTHYECKOH, Kak  ObUTIO  3asBICHO
I'.®peem u A.Yaitzicom npu MOMBITKE JOKa-
3arb BT® meromom ot mpotuBHOro ? Oue-
BUJHO, YTO HET, €CJIM YYHTHIBATh HEIIMHCH-
HOCTh KoopauHAT X u Y Tpu 00paTHOH 3ame-
HE MEePEeMEHHBIX. [[pyruMu ciioBamu, ypaBHe-
HUe (2) OMUCBHIBACT WILIIO30PHYIO TEOMETPH-
YecKylo (Urypy, MOX0XyI Ha OOBIYHYIO 3II-
JUINTHYECKYIO, OMNpPEeNIeMyIo  (HOpMYIIOii:
y? = X(X + U)(X— V) ¢ IHHEHHBIME KOOpPIHHA-
TaMu X U Y, Tne U, V —Kakue-mubo parmo-
HaJNbHBIE YHCJa, HO HA CaMOM [Ielie €0 He
SIBJISTFOTILYFOCSI.

IIpoTuBOpeUYMBBLI W HEOJHO3ZHAYHBIN
xapakTep kpuBoii ®pes (2) He MO3BOJIAET OT-
HECTH €€ K KJIaCCy DJUTUIITHYSCKUX KPUBBIX H
MO3TOMY €€ CpaBHEHHE 0 KPUTEPUI0 MOAY-
JSPHOCTH C OOBIYHBIMH DIUTHNTHYECCKUMHU
KPHBBIMHE HempaBoMepho [2,8].

BepHeMcsi B ICXOAHYIO TOUKY JlOKa3a-
TenscTBa A.VYainca, 9ToOBI eme pa3 Ipoi-
TUCh TI0 €r0 JIOTUYECKUM CTYyMEeHbKaM W
Iy0’Ke OCMBICIUTH €0 IEHTPAIBHYIO UCHO,
MOYEMY-TO TINATEIBHO 3aKOHCIIHPUPOBAH-
Hyo. OHa 3akimoyaeTcss B TPEACTaBICHHUU
runoretuueckoro ypasHenuss depma (1) B
BUJIC TPYIIIOBOTO CIIOXKCHUS LEIBIX YHUCEI
(em. [2]): 2"+ X"+ y' = 0,1me 7, X", ¥ —one-
MEHTBI KOHEYHOH aIJMTUBHOMN IpyIIbl 3-€r0
MOpsAJKA, HMEIONIEH OOpaTHBIC 3JIEMEHTHI
(-2, (X", (-y"). Dty rpynmy MOXHO H30-
MOp(HO 0TOOPA3UTh Ha TUArpaMMe:

32

rae mudper 1,2,3 COOTBETCTBYIOT dIIEMEHTaM
TPYMIIbI, @ CTPEIKH MEXIY HUMHU YKa3bIBAIOT
Ha CHMMETPUYHBIC MTOBOPOTHI B KOJIBIE TIpe-
obpazosanmii (muppa O COOTBETCTBYET TOXK-
JICCTBEHHOMY TpeoOpa3oBanuio). OCHOBaHHUE
rpymibl paBHO 4 (0 KOJUYECTBY UMEIOIINX-
ca mudp 0,1,2,3) Tanee npeamonaraeTcs, 4To
paccMaTpuBacMasi TpyIa pealu3yeTcss Ha
TOUuKaxX (PIEMEHTAaX) MPOCKTHBHOM SIUTHUMTH-
YeCKOW KPHBOM, 9TO COOCTBEHHO W SIBIISICTCSI
TJIAaBHBIM MIPOMAxoM B paccyxaeHusx [.dpes
u A.VYaiinca, Tak Kak 5TO BTOPOE MPEIIOJIO-
xenue (mociie MepBOro, Koraa ypaBHEHHE
depmMa 3aMKCHIBAIOCH B IIEJBIX YHCIIAX) HE
OblI0 000OCHOBAHO, T.e. HE OBLIO JOKAa3aHo,
YTO dIIEMEHTaMH Tpymsl ypaBHenus (1) sB-
JISIFOTCSI OTPE3KH MPSAMBIX (KTOYKH Ha SJLUTHII-
THYECKOW KPUBOW»), a HE Kakue-mubo py-
THe, BOOOIIIEe TOBOPSI, HETUHEHHBIE 3JICMEHTHI.

3aganuMmcst Teneph BOIPOCOM, MOYEMY
CTOJIb OYEBHIHAS OMIMOKa HEe OblIa 3aMedeHa
npodecCHOHANTAMH 32 MHOTHE TOIBI CaMbIX
BOCTOPKEHHBIX OT36IBOB B CMU, o0cCimyxu-
Baromux oduimansHyro Hayky. Eciam ort-
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BJIEYBCSA OT YHCTO NMCUXOJOTMYECKUX MOMEH-
TOB (heHoMeHa BT®, KoTOpHIEe UTparoT B HEM
JIaJIeKO HE MOCIIEAHIO Poiib (CM., HApUMeEp,
[3-4]), To cnemyer, mo-BUIUMOMY, OOPATUTH-
Ccsi K OCHOBaHUSM MaTeMaTHYeCKHX HayK W
mocTaparbcs OOHAPYKWUTh B HHUX HCTOYHHK
MOPa3UTENbHON CIENOTH TPo(ecCHOHATBHBIX
MaTeMaTtukoB. C 3TOH 1enpi0 00paTuM CBOE

BHMMaHHE Ha CTPYKTYpy ypasuenus (1), Ko-
Topast B pabore [4] ompeneneHa Kak OHHOM
®epma. bunom depma (mpaBast 4acTh ypas-
Henwus (1)) u OuHom HbroTOHA, 3amMcaHHbIC B
TIOJIOKUTENBHBIX [EIBIX YKCIIaX, HE CBOIUMBI
JPYT K OPYry MpPU HATypaabHOM IOKa3aTrelie
cTeneHd N >1, 9To JIErKO MOXHO BHJIETH W3
pasnoxenust ouHoma HeroToHa B psifL:

x+y)'=xX"+ A(Xy)+Y,

rae A (X, Y ) —cymMma BceX MPOMEKYTOYHBIX
4ieHoB psja, npudeM A (X, y ) = OTonbko B
TOM cirydae, ecinu Xy = 0,T.e. ¢ UCUe3HOBEHHU-
eM camoro OwHoMa HproTrona. ITockoibKy
o6unoMm HproToHa 00MamaeT THHEWHON CTPYK-
TYpOMH, T.e. MOXKET OBITh MPEICTABICH IMOJH-
HOMOM N-OW CTEIEHU OT OJIHOTO MEePEMEHHO-
ro, TO, TO-BUANMOMY, CTPyKTypa OnHOMa
®epma B omimuue ot OuHOMa HbloTOoHa He-
JUHEWHA U HE MOXET OBITh MPE/ICTaBICHA Ha
OJTHOW JTMHEHHOW YMCIOBOU OCH, TpeOys s
CBOETO aJIeKBaTHOTO IMPEICTABICHUS PACIIH-
peHUS YHUCIIOBOTO TpocTpaHCTBa. lloaTOoMy
MOMBITKA MOCTPOUTHL ypaBHenue ®Pepma (1),
MOJIB3YSICh TOJNBKO BO3MOKHOCTSMHU OJHOU
CTaH/apPTHON YHUCIIOBOW OCH, OOpCYCHBI Ha
MPOBaJ ¥ HY)KHO UCKATh JPYTUE TeOMETpUYC-
CKHe TIPEJICTaBIICHUs] HaTypaIbHOTO psla Yu-
CeJ, MOTYII[UE CTaTh OCHOBOW HE TOJNBKO IS
MOCTPOCHUSI HEIUHEHHOW JeHCTBUTEIBHOU
OCH, HO WU JPYTUX YHUCIOBBIX MPOCTPAHCTB,
eI1e, MOXXeT OBITh, HE U3BECTHBIX COBPEMEH-
HOW HayKe.

[nonepoM Takoro wW3HAYAIBHOTO |
a0COTFOTHO HE3aBHCHUMOTO OT YYEHOTO MHe-
HUS IPYTUX JIIOJCH T0JX0/1a B U3yUYCHUH YH-
cen ObuI, KOHEUHO, Benukuii @epma. B cBoux
WCCIIETOBAHUSAX OH TOJIarajics, Mpexae BCero,
Ha €CTECTBEHHBIE 3aKOHOMEPHOCTH OKpY-
JKAIOMIETO MHpPA, a HE Ha OOIIEIPHHATHIC CO-
TJaMIeHUsT KaKUX-TH00 CIENHaINCTOB B TOM
WM ©HOM obOmacTu. OTpaHUINBAsSCh 3aTPOHY-
TOH 371€Ch TEMO, MOXKHO CcKa3aTh, 4To depma
MIEPBBIM TMOYYBCTBOBAJ TIYOOKYIO TOTEHITH-
ATBHYIO CHITy «TE€OMETPHYECKOTO MecTa TO-
YEeK» YHCIOBOTO MPOCTPAHCTBA, OT KOTOPOTO
B JaJIbHEHINIEM YUYCHBIC OTKA3aJiCh MPHU KOH-
CTPYHPOBAHUH aHAIUTHYECKUX Pa3esioB Ma-
TeMaTUKu. Takoll MOUIHBIA MPOPHIB €ro re-
HUSl B HCU3BEIAHHYIO O0JIACTh OKa3ajcs IS

HEro CaMoro 3arajlouyHbIM, HE TO3BOJIMB €r0
XOJIOTHOMY PAacCylIKy B TOJHOW Mepe 0cCo3-
HATh CBOE OTKPHITUEC W TPUMEHUTH HaWJICH-
HbIi T€OMETPUYECKUI METOJ B €ro JpYrux
WCCIIEIOBAHUSX 110 TEOPUH YHCE.

3. CxeMa HATHBHOTO J0Ka3aTeJbCT-
Ba BT® ngas N = 3 u Bcex APYrux HeJIbIX
n> 3.

Wrak, oOpatuMmcsi K HATUBHOMY J[OKa-
3arenscTBy BT®, BIepBble NpencTaBlIeHHO-
My B [11] ¥ TIpeAmOIOKUTENEHO HAIEHHOMY
€ro nepBooTKpbiBatesneM — [Ibepom ne Dep-
Ma. DTO J0Ka3aTeIbCTBO OBLIO HA3BAHO HAMH
HATUBHBIM I10 TOW MPUYMHE, YTO HAMEPEHHO
MpPUAYMaTh €ro ObUTO OBl HEBO3MOXKHO. JIist
3TOTO HANO MOTATaThes pasymoM c [lpupo-
JIOH, 4TO 3aBEJOMO HE PaBHOLIEHHO, OO BCe
OCHOBOTIOJIAraloife 3HAaHUS YeIOBEYeCTBa
noiydyeHsl uMeHHO u3 Ilpuponsi, kak, Ha-
npumep, Teopema [ludaropa B ee BU3yanbHO
OYEeBUJIHOM TeoMeTpuueckoil TpakToBke. Ilo-
stomy U Depma, Korza mccienoBan nudaro-
POBBI TPOWMKH IIENIBIX YUCEI, OTBHICKAT TaKyHO
TEOMETPHUYECKYIO (DUTYpPY, HA KOTOPOH MOTIH
OBl OBITH M300PaKEHBI BCE MPSIMOYTOJILHBIC
TPEYTONBHHUKH C MOTCHIIUAILHO [IEJI0YUCIICH-
HBIMH KaTETaMH U IEJIOYHCICHHBIME THIIOTE-
umy3amu. Takas ¢urypa Opura Haiizena (cwm.
[11]) u GbiTa Ha3BaHa HaMHU <«(hEepPMACKOITOM>
10 MPUYMHE CaMOTEHEPUPYIOLIEHCs [ETOUKH
pacCcyXJeHU U TIOCTPOCHUH, MPUBEAIINX
®depma K OKOHUYATEIBHOU (hOPMYITHPOBKE €T0
Benukoit Teopembl. OCHOBHBIM paOOYMM WH-
CTpyMeHTOM (eCli MOXHO TaK BBIPA3HUTHCS)
«hepmackorna», TpeJCTaBICHHOTO Ha puc.l,
SABHUJIACh TeOMeTpudeckas TeopeMa EBkinna o
CpPEeHUX TPOTIOPIUOHAIBHBIX, 00Pa3yIONUX
IIBe OECKOHEYHBIE TEOMETPHUYECKUE MPOrpec-
CHM C HAaTypaJIbHBIM HHAekcoM (pu N= 3):
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 k Kk
z _Yo_l_
Yo I

rae z—paauyc OA OonbIoro kpyra «hepma-
ckoma» Ha puc.l, Xo - U3MEHsSIEMBIN OTPE30K
OB, Yo — cooTBercTByIONMi KateT AB mips-
MoyroisHoro Tpeyronpanka OAB, k = OC,
| =CA,
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ka2
ln—3 ’ (3)

In-2

Kz Kn2, | n3y In2 — cpenue reomerpudeckue
B OCCKOHCUHBIX IIeMoYKkax ypaBHeHuit (3),
Croco0 MOCTPOCHHUS KOTOPBIX B BHJIE CTOPOH
MOJTOOHBIX MPSMOYTOJIHBIX TPEYTOJIBHUKOB
NoKa3aH Ha puc. 1.

Puc.

U3 (3) MOKHO MOIYYHTh YHUBEPCAIH-
HOE PaBEHCTBO B JICHCTBUTENBHBIX YHCIIAX,
JIEMOHCTPHPYIOILEE, YTO JIFOObIE OJNHAKOBBIC
1eJIbIC CTEIMEHH KaTETOB KaKOro-1ubo mpsmo-

Zn:Xno+ yno+ )\n

rae An = Z7(k — ko)+(l = I)] - HeoTpHIa-
TEJIBHOE JCUCTBUTEIBHOE YKCIIO, TAKOE, YTO
An> 0, xorma N > 21 Xy # 0, uA,=0, korma
N = 2u XYoZ0; Xo, Yo 1 [0,4], 2O (O, ).
Hanee u3 (4) u puc 1 MOXHO H3BICYB
BOKHYI0 MHPOPMAIMIO O B3aHMMHOOIHO3HAY-
HOM COOTBETCTBHM MHOXXECTBA pa3OUCHUil
{Z = X% + Y%} u MHOXecTBa pa3GHEHHit

1

YTOJBHOTO TPEYrojbHMKAa B CyMME BCerza
MEHBIIIE TaKOH K€ CTENCHU €r0 THIOTEHY3BI
mpu N >2:

(4)

{Z'= X"g + Yo +A,}. BBens nonsrue npsamo-
YrOJBHO-TPEeyrobHOTO uncna [11], MOokHO
YIOCTOBEPUTHCS B TOM, YTO KBaJPaThl CTOPOH
NPSIMOYTOJILHBIX TPEYTOJNBHUKOB puC. 1, U3-
MepSIEMBbIX B MPSIMOYTOJIEHBIX YUCIaX, OyIyT
BBIPKATHCA IICJBIMH YHCIAMH, TPU ITOM
mwiomanas Tpeyroimbanka OAB paBHsercs
CyMMe TUIONIaJieil MoT00HBIX TPEYTOILHIKOB
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OCB u ACB. Takum 00pa3oM, OT HECUETHBIX
MHOKECTB pa3OMeHuii umciaa Z' B JeiCTBU-
TETBHBIX YHCIIAX MOXHO TEPEHTH K CYETHBIM
MHOYKECTBAM pPa30OMeHUH Yuciaa Z' B MpSMO-
YTOJNIBHO-TPEYTONbHBIX yuciax. C 3Toro mo-
MEeHTa COOCTBEHHO W HayMHAeTCsd JoKasa-
TensCcTBO BTO.

[Ipennomnaraemoe pelieHne ypaBHEHUS
®epMa B LEJIBIX YHCTIaX TPUPABHUBAETCS OF-
HOBPEMEHHO JIByM pasOueHusM uucia Z', Ha-
XOISIIUMCA Ha JBYX HE3aBUCHMBIX HarpaBs-
JICHUSIX, HO TIPUHAICKAINX OTHOMY U TOMY
)K€ KOHKPETHOMY pa30MeHHI0 ypaBHEHHS
®epma (1) B nenpix uncnax. M3 cpaBHEHUS
ITUX Pa30MCHUN HAXOAWTCS, 9TO pa30ueHUE
(1) B menbIx umcinax OBIIO OB BEPHBIM, €CIIH
Ob1 ypaBHeHuoo (1) oTBewano Obl HOBOE pe-
[IEHWE B MEHBIIUX LENbIX Yuciax. DTy Le-
MOYKY PACCYKICHHH MOXXHO MPOAOIIKATEH J0
0CCKOHEYHOCTH B CTOPOHY yYMEHBILEHHS Iie-
JBIX YHCEN, OJHAKO, 0CO3HAaB TOT (axT, UTO
CYETHOE MHOXKECTBO HATYPaJbHBIX YHCEIl
MMEET CBOMM HIDKHUM TIPENENIOM HaTypaib-
HYIO €IMHHILY, TIPUXOJUTCS NeJIaTh BBIBOJ O
TOM, 4YTO pemieHui ypaBHeHus depma B we-

JIBIX YUCJIaX HE CylIecTByeT. TakoBa KpaTkas
cxemMa HaTHBHOro nokasarenbctBa BT, ne-
TaJIbHO U3JI0KeHHoro B [11].

4. 3aka049eHne.

Takum 006pa3oM, IMeeTcs T0Ka3aTelb-
ctBo BT®, snemeHTapHOE 1O CpeACTBaM HC-
MOJTHEHYsI, HO JaJeKO HE DIIEMEHTapHOE II0
OCHOBOTIOJIATAIONIMM HJCsIM, TIIyOOKO Kope-
HAMIAMCS B OYE€BHUIHBIX T€OMETPHUYECKUX I10-
cTpoeHusix «pepmackomna». YtoObl mpone-
MOHCTPHUPOBATh YUTATEISIM XOTS OBI JIyX STHX
uneit (MMEHHO AyX, a He MX WHCTPYMEHTAllb-
HOE 00OCHOBaHHE, KOTOPOE TIOKA eIlle JTAIeKo
HE WCCIICJ0BAHO), OTMETHM YIMBUTEIHHYIO
CITOCOOHOCTh «hepMacKoma» JaBaTh BBIBEP-
HYTYI0 HaW3HAHKY KapTHHY IMPSMOYTOJBHBIX
TPEYTONBHHUKOB, HE BBIXOAS 3a IMPENeibl Of-
HOW TIJIOCKOCTH. OTY CIOCOOHOCTH MOXHO
SIPKO 0TOOPa3UTh Ha TEOMETPUICCKOM PUType
pHUC. 2, MPENCTaBIAIONMEH Ta0CCKUH CUMBOJ
Wup-SIH 1 Ha3bpIBaeMOM MO-KUTAHCKH (B pyc-
ckoit Tpauckpumimu) Tao II3sl, u mpoBecTn
HaTHBHOE noKazarenbcTBo BT Ge3 kakmx-
MO0 TPUHIUNHUAILHBIX WU3MCHCHHH Ha WH-
BEPCHOHHOW KapTHHE «(hepMacKoIa».

N y
/
N \Z A
K\
K> Q Yo
by
(O K
Xo
Puc. 2
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I'maBHas reomeTpuyeckas 0COOCHHOCTb
BHyTpeHHeU cTpykTypbl Tao LI3b1, packpsiToit
«(hepMacKoromM», 3aKJIIOYaeTCs B TOM, YTO
KOHIIbl JUAMETPOB JBYX MajbIX KpyroB, Bpa-
IIAIONIUXCS BOKPYT WX OOIIEro MEeHTpa MpH
HePEMEHHOM yriie @, OBIXKYTCS C MEpPEMEH-

HBIMH CKOPOCTSIMU TI0 B3aMMHO TEPIICHIHUKY-
JApHBIM NpsiMbIM @1 U @, , TorAa Kak caMmu
MaJlble OKPY)KHOCTH KaTsATCA 1O BHYTpEHHEH
CTOpoHE OOJBIIOro Kpyra 0€3 CKONbXEHHS
(ocTanbHBIC 0003HAYCHNUS HA PHC. 2 T JKE, YTO
u Ha puc. 1u B popmyrax (3)).

Urak, BT® cunbHa IMEHHO CBOUM pe-
ANBHBIM COJEP)KaHHEM, PACKPHIBAIOIINMCS B
HOBBIX T€OMETPHUYECKMX OTKPOBEHHUSAX, a HE
MyCTHIMH TEOPETUKO-YMCIOBBIMA MAHHUITYJISI-
USIMH, HIYETO HE MEHSAIOUIMMU TI0 CYIIECTBY
Y KOTOPBIX BOKPYT ypaBHeHUs Depma MOKHO
MpHUIyMaTh BENHKoe MHOXecTBO. K coxkare-
HUIO, YUCTO (POPMAaNbHBIA W TOBEPXHOCTHBIN
MOJXOJ K BEJMKOW mpobiemMe, KoTopas oJHa
MOJKET PaJUuKaTbHO U3MEHUTH BEKTOP Pa3BH-
TUS PyHIAMEHTAIBHBIX HAYK, KyJIbTUBUPYET-
CS M HacaXXAaeTcs CBEPXY OTBETCTBEHHBIMH
paboTHHKaMK Hayku 1 o6pazoBanus (cMm. [3]).
Jloruky Takux TOpe-ydeHBIX XOpOIIO BhIpa-
3WJ OJMH MPOQECCUOHANBHBIA MaTeMaTHK B
CBOEM BBICKA3bIBAHUU O TEOPHUH OTHOCUTEIb-
aoctH (cm. [5]):

«Koe-kto yrBepxkmaer, uto OTO
(a Hexoroprie modamisitoT: U CTO) — camas
Oompmas ommbOka XX Beka... Ho maxe ecnu
ommOKa, TO OHa ceiyac Tak ornumdoBaHa,
YTO JydIle BCAKOH mpaBasl. K ToMy xe, emie
HE U3BECTHO, OT Y€ro OOJIbIIE MONb3BL.>»

A 4TO MOXET OBITh WIyYIlle PaBIbI» ?
Tonpko noxb ! [loromy 4TO MMEHHO OHa
NPUHOCUT IWUBUACHABI TEM HEUSCTHBIM yue-
HBIM, KOTOpbIE BBIAIOT JKEIaeMoe 3a JeHCT-
BUTEIILHOE, MOJIB3YSCh 0€3rpaMOTHOCTBIO WIIH
MOJHON HEKOMIIETEHTHOCTBIO CTaTHUCTOB H
3aKa3YMKOB WX COMHHTEIBHBIX JOCTIDKEHUH.
[ToaToMy ckakeM BEJHKOE CIacubo Teopeme
®epma erie ¥ 3a TO, YTO OHA MOMOrJa oOHa-
KUTb TPO(HUUECKUE S3BbI COBPEMEHHOHN Hay-

KM, a 330/THO ¥ TIOCMESITHLCS HaJl TEMH, KTO U3
BCETO HETOHITHOTO M 3araj04HOro yCTpau-
BaeT JKaJKui Qapc, 3a TpUMacaMu KOTOPOTO
CKPBIBACTCSA OOBIKHOBEHHOE UYEJIOBEUCCKOC
HEBEXKECTBO.
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SOLUTION OF PHENOMENON OF FERMAT'S LAST THEOREM
Ivliev Yu.A.
International informatization academy, Moscow

In XVII century a French amateur-scientist PiereeFermat brought forward a wonder-
ful mathematical proposition called afterwards FarsmLast Theorem. This proposition (for-
mulated by him evidently in insight when studyingtagorean triples of whole numbers) was
yielded in no way to be proved later on in geneese neither by official mathematicians nor
amateurs right up to the end of XX century whenliBhgscientist Andrew Wiles announced his
final proof of Fermat’s Last Theorem. However amasedid not believe in this sensation and
continued to suggest more and more new versiopsoaffs. In this concludes the phenomenon
of Fermat’'s Last Theorem: in spite of all simplcif its formulation understandable even for
school-goers, deep sense of the theorem remainexyaaled that raised and raises a great
number of amateur attempts to solve this problenthis article the inner mechanisms of the
theorem are disclosed after the example of erran®diles’s proof and it is done in such a way,
in which possibly saw them Fermat himself.

Keywords: sense of the Fermat'’s last theorem, nialegears of the theorem
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