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Bonpoc o Toi, siBAsieTcsl JIM MaTeMaTHKa <Iepeurc/eHHeM CJeICTBHH U3
TMPOU3BOJILHBIX AKCHOM» HJIM K€ BETBbIO €CTECTBO3HAHHSI M TEOPETHUECKOH
(hu3nKH, MHOTO 06CYsKAAJCS yKe co BpeMeH [nnbbepra (mpuaepKuBaBlierocs,
Begient 3a Jlekaptom u npeasocxuiast byp6aku, nepsoro muenus) u [lyankape
(ocHOBaTessl COBPEMEHHOH MaTeMaTHKH, TOMOJOIMH U TEOPHH Xaoca W AMHA-
MHUECKHX CHCTEM).

51 Gyny roBopHTb B OCHOBHOM O COZEpPXKATEJLHBIX TMPHUMepaXx, TMoKa3biBa-
IOINX KapJuHaJbHbIE Pa3jHuHsl TOUEK 3PeHHsT aKCHOMO(MHJIOB H €CTEeCTBOHC-
nbiTaTe el y)Ke Ha CTOJb (DyHIaMeHTaJbHble MOHATHS, KaK MPOM3BOJHbIE H
npesesibl, TeOPeMbl CYLIeCTBOBAHUS U €IMHCTBEHHOCTH, ONTUMHU3ALHUS U TEOPHS
yrpaBJieHHsl, KaK Hepa3pelIMMOCTb OJHHUX MPoOJeM M H3MepeHHe CJOKHOCTH
JIPYTHX.

VcXomHBIM TyHKTOM /ST MeHsT TTOC/TyKu1a JucKyccust mexay 5. b. 3enb-
nosuueM u JI. C. [ToHTpSITMHBIM O MpenojaBaHNK MaTeMaTHKW H COOOIIeHHe
JynHoro 6annuctuka M. JI. JIngoBa o HeBO3MOXKHOCTH MJIABHOTO MpHUYaAJIMBa-
HUs1 KopabJisi K NPUCTaHK — C OIHOH CTOPOHbI, & ¢ APYrol — OLIMOKH B KHUrax
P. Kypaura u I Po66unca «Yro Takoe marematukar» u M. M. lenbdanna,
E. I Tnaronesoi u 3. 3. lnonsa «DyHkuun u rpaduku>.

Cuwnrast, uTo OIMOKH COCTABJISIIOT He MeHee BayKHYIO UacThb MaTeMaTHKH,
yeM J10Ka3aTesbCTBA, 51 HAJIEI0Ch PAcCcKas3aTh TaKxKe O MPHUMHAX HEBO3MOXKHO-
CTH OGOHUTHUCH MTPH FreOMETPHUECKHUX MOCTPOEHUSIX OJIHON JIMHEHKON 6e3 LHpKyJIs,
0 MaJloM3BeCTHbIX B3auMooTHolleHus1x Jlo6aueBckoro U EBkiMaa ¢ noctynatom
0 MmapaJJiesibHbIX, 0 CBsI3U TeopeMbl AGessi (0 Hepa3pelnMOCTH 06IIero ypaB-
HEHHUs! MATON CTeMeHH B pajiMkajax) ¢ TOMOJOTHEH PUMAaHOBBIX TOBEPXHOCTEN
M C €ro )Ke Teopuell UHTETPUPOBAHMS B 3JEMEHTAPHbIX (DYHKLHAX, a TaKKe O
mMaTteMaruueckux oTkpbitusix [lmyrapxa u A. JI. Caxaposa.

B 1949 . matematiiky B CCCP x0TesM yHHUTOKUTb, BEPOSITHO, BCJIEJICTBHE
pacnipoctpanenust Muenust (I. Xapmu, ujen KOTOpPOTO BIIOCJEACTBHH PA3BHII
[O. MaHuH, 1 Ipyrux «MaTeMaTHKOB»), OY/ITO OCHOBHBIM JOCTOHHCTBOM MaTe-
MaTHKH SIBJISIETCS] ee «ToJHasi Gecriosie3HocTb». OropunTesbHO, KOHEUHO, UTO
C 3THM CHOOMCTCKMM MHEHHEM ellle MPUXOIUTCS GOPOTbCS W CEroliHs, HO
HaJelch eMy, Mo Mepe CWJI, POTHBOCTOSATH (CM. HHxKe § 2 o MpakoOecuu B
mMaTemaTHKe).



§ 1. Maremaruka u ¢u3uka

C/0BO «MaremaTHKa» O3HauaeT «TOUHOe 3HaHWe». BapBapckue Haposbl,
He CKJOHHblE K TaKOBOMY, HE MMeEJH W COOTBETCTBYIOILEro CJ0OBa B $I3bKe,
MO3TOMY cefyac MOuTH BO BCeX SI3bIKaX HCIOJIb3YeTCsl HEMOHSTHBINH rpeuecKuil
TepMHuH. MckJ/lloueHHe coCTaBJsIeT JIMLLb FOJUIaHACKHH $3bIK, rie CTEeBUH yxKe
B XVII B. Goposicst ¢ 3acopeHreM TePMUHOJIOTHH UHOSI3bIUHBIMH «CalTaMKU» H
«hafimamMu», «6akcaMu» U <KWJIIepaMi», 1 HacTauBaJ Ha MepeBojie BCeX Tep-
MHHOB CJIOBAMH POJIHOTO §13bIKA, TAK UTO HX TEPMUH — «BHUCKYHJIE», «3HAaHHE>,
NpUOJIHKACT YaKe ISl IeTell MaTeMaTHKY K peajibHOMY MHPY.

Korna $. B. 3esnbnoBuu, 3ameuaresibHblil (DU3HK-TEOPETHK W OJMH U3
OCHOBaTeJIell POCCHUHCKON $SIA€PHOH MOLUM, BBITYCTHJI B CBET CBOIO «Boic-
WY MAMEeMAMUKY O HAHUHAIOWUX (PUSUKO8 U MEeXHUKO8», OHA BbI-
3BaJla CTpalllHblil T'HEB TOTAALIHEro LeH30pa MaTeMaTHUecKOH JHTepaTyphl,
akajemuka-marematuka JI. C. [Toutpsruna.

OH crpaBewIMBO yKasaJ, UTo 3e/bJA0BHY ONpee/si B CBOEH KHUre NPOU3-
BOJIHYIO (DYHKLMM KaK «8eAutury OTHOLIEHWs TpHpalleHus (QYHKIUH K TpH-
palleHHI0 apryMeHTa, B MPeANOJIOKEHHH, UTO MOCJ/efHee Maso».

Matemaruk Obl1 BO3MYLLEH [TOJHBIM HCK/IOUEHHEM 3/1eCh TOHSATHI TeOpHU
npesiesioB, a TeM CaMblM M 3HAYUTEJNbHOH 4acTH JIOTHYECKOro 06OCHOBAHMS
MaTeMaTHYeCKOro aHaJiM3a, JIOCTHIIIero COBEPIIEHCTBA JIMIIb K KOHLY JIeBSIT-
HaJLLATOrO BEKa, C CO3JaHHEeM I10CJe/l0BaTe/IbHOH TEOPHH MaTeMaTHYeCKOro
KOHTHHYYMa J€HCTBUTE/bHBIX YHCEI.

3e/bIOBHY OTBETHJI TaK: HHTEpeCyeT Hac BCerja HMEHHO OTHOIIEeHHe
KOHEeYHbLX TIPUPALLEHHUH, 4 BOBCE He KAKOU-TO aOCTPAKTHO-MATEMATHUECKUH
npeJed.

JenaTh npupaiieHre aprymMmeHta — cKakeM, KOOpJIHHAThl TOUKH HJH MO-
MeHTa BpeMeHH — MeHbIuuM, yeM, ckaxeM, 1079 wau 107 (npu pasym-
HbIX €IMHMLAX U3MEPEHHsT), — ITO «ABHOE NPEBbILLIEHHE TOUHOCTH MOJEJIH, TaK
KaK CMpykmypa @uauueckoeo npocmpancmaa (Ul 8PEeMeHL) HA CMOAb
MAAbLX UHMepPB8anax yoce 8068ce He COOMBemcmayenm mMamemamu4ecKou
Mmodeau meopuu 8eujecmsertolx yuces (8ciedcmsue K8aHmosovlx ero-
MEHO8)».

«Jleqo,— mpoao/mKaa 3eNbi0BHY,— MPOCTO B TOM, YTO HAXOAHTb HH-
Tepecylolllie Hac OTHOLIEHHS! KOHEUHbIX MNpUpalLeHUH TPYAHO, MOITOMY H
NpUAyMaHbl MPUOJIMKEHHbIE acumnmomuueckue Gopmyaol 1 HUX. DTU-TO
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npub/KeHHble (OPMyJibl MaTeMaTHKH W Ha3bIBAIOT CBOUMH MpelesaMH H
MaTeMaTHUeCKHMMH MPOM3BOAHBIMU. B /l060M peasbHOM NMpPUMEHEHUH TEeOpHH
cJle/lyeT y4YHWTbIBaTb, MeHbllle 4Yero He cJjeiyeT jAejaTh MpUpalleHus, 4ToObl
pe3yJ/ibTaThl TEOPHH COOTBETCTBOBAJIM IKCMEPUMEHTY>.

JlnrenbHast TMCKycCHsl 3aKOHUMJach TeM, uTo [ToHTpsIrMH Hamucasa cBoOH
yueOHHMK HauaJs aHasjusa. OH yKasas yxKe BO BBEIEHHHM K HeMy, UTO HeKo-
mopole uU3UKL CHUMAIONM BO3MONCHOIM USYUAMb UL NPUMEHSMb AHAAUS,
He 80cx00£ 00 e20 NOAHO20 A02UHEeCKO20 ODOCHOBAHUS, U Y4MO <ABMOP
HacmoAuweeo YyueOHuKa... ¢ HUMU COCAACEH>.

[IpounTaB 3TH CTPOKH, 3eJbJOBHY cKadas MHe: «B Takux cayuasx yumu-
pyrom, ¢ yKazaHueM uMeru, a Tak 370 — NpsIMO naaauam!»

drta IMcKyccHst 0 MaTeMaTHUECKOH CTPOTOCTH OCHOBAHWH HAayKH BCTIOMHH-
Jlach MHe, KOraa Mo OJIM3KHUH IpYT, 3aHWMAaBILIMHCS PACCUMTBIBAHHEM TPAEKTO-
pH# CyTHUKOB W KocMHuecKux Kopabaeit, M. J1. JInnos, cTan cnoputb co MHOH
M0 TOBO/y MOEro Kypca Teopuu JuddepeHLHaNbHbIX YpaBHEHHH (OH 4uTas B
MTI'Y B 370 Ke Bpems JIeKUHH O CIYTHHKOBOH OaJslJIMCTHKE, U Mbl HEPEIKO
00CYKIaJil C HAUM TO W JIpyroe, oCOGEHHO MOTOMY, UTO sl TOLAA TOXKE MHOTO
3aHUMaJICsl HeOeCHONH MeXaHHWKOM),

«Kak 1 Bce maTtemaTHKu,— ckKaszas MHe Muiia,— Thl yuyHlIb CTYIEHTOB
TeopeMe €JIMHCTBEHHOCTH, COMIACHO KOTOPOH uMmeepaibHole Kpusvle 0OblLK-
HOBeHHblX Outhdhepenyuaronoix ypasuerutl He nepecexkaromcsa. Ho 310
yTBEPIKJIEHHE (XOTS Bbl €ro M JlIoKasbiBaeTe G€3yKOPHU3HEHHO MPaBUJIbHO) CO-
BeplieHHo HepepHo. Hanpuwmep, ypasnenue dx/dt = —x umeet petienusi x =0
u x=e~'. Vluterpasbuble KpUBble — rPAQUKU ITHX ABYX pelleHuil — Jio6oi
KOMIbIOTEP MPEeKPacHO HAPHUCYET, U Thl YBH/HMIIb, UTO OHH COBEPIIEHHO SIBHO
nepeceKaroTcsl.

N60, Hanpumep, npu ¢ = 10 Mexly STUMH JABYMSI HHTErPaJbHBIMU KPUBBIMH
He npocyHellb U aToma. Tak uto meopema edurcmeeHHOCmMuU — Mo mame-
MaMuYeckas QuUKyUa, umerouas Mai0 OMHOULCHUS K PEAAbHOMY MUDY ».

[Tocsie sToro cobecenHuk OOBSICHH MHE, UTO HMEHHO M3-3a OMHCAHHOIO
speKTa MpU KaxkK10M NpUYaJMBaHUM KopabJisl K NMPUCTaHU B MOCJEAHHA MO-
MEeHT MaTpoc 6pocaeT Ha MPHCTaHb YaJKy, KOTOPYIO TaM ObICTPO HaMaTbIBAalOT
Ha KHeXT (4acTo 3TO JieslaeT, CHPBITHYB Ha TMPUCTaHb, TOT )K€ MaTpoc), Mo-
CJle UeT0 3aAKMOUUMEAbHAA YACMb NPULAAUBARUSL NPOUCXOOUM BPYUHYIO,
MyTeM BBITSITUBAHHUS YaJIKH.

O6mbsicHsieTcsi Bce 3TO Tak. ABTOMAaTHUeCKOe MpUUaJMBAHHE, B COOTBET-
CTBUM C OOLIMMH NPUHLMIAMH TEOPHH YIpaBJieHHsl, OCHOBAHO Ha 0Opammoll
c8:43u: Habmo1asl ocTaBlleecs J10 NpHUajla pacCcTosiHUe X, yNpaBJeHde BblOH-
paioT Tak, 4ToObl CKOPOCTh TPHUYaJUBAHUS MJIABHO YMeHbLIAaTh O HyJs (Kak
¢byHKLHIO OT x). EcTecTBeHHO, 3Ta (QyHKIMA — TyaaKas, T. €. PU MajblX pac-
CTOSIHUSIX X CKOPOCTb OyJeT yObIBATb C X MPUOJIU3UTENbHO JIMHEHHO.
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[To o6cy»kaaBiieiicsi Bbillle TeOpeMe eIMHCTBEHHOCTH, 8peMs NpU1aiuBa-
Hus 6ydem OecKoHeUuHblM NP AM0OOM MAKOM MeXAHU3Me 2Aa0KO0l 0bpam-
Hotl cea3u. YToObl NpUUAJIUTb 32 KOHEYHOe BPeMsl, HyKHO JIHOO 0TKa3aThCsl OT
MPUHLIMIIA peryJaupoBaHus (C aaKkol o6paTHOH CBSI3bIO), 3aMEHHUB YIpaBJeHHe
CKOPOCTbIO KOpalJisi paboToll MaTpoca ¢ YajkoH, Jubo corjacuTbest Ha yoap
KopabJii O MpHUaJ B 3aKJOUMTEJIbHOH CTaJMM NpHYaJMBaHUs (VIS uero M
0OBEIINBAIOT Kpai MPUCTAHH OTCJYKUBIIUMH aBTOMOOUJIbHBIMH TIOKPBIILIKAMH) .

To, uTo Bce 3TO HUKOTAA He OOCYXKIaeTcsi MaTeMaTHKaMH HH B Kypcax
TEOPUH MHAMMUECKUX CHCTeM W uddepeHIMalbHbIX YyPAaBHEHHH, HU B TeO-
pHM yNpaBJeHus U ONTUMHU3ALMK, — 3TO, KOHEUHO, PUCKOPOHOE MOCJEACTBUE
JUIUTENILHOTO OTPbIBA MAaTEMATHKOB OT PeajibHOTO MHUPa, OT (DU3HKH U TEXHHKH,
B CBOe0Opa3Hyto OallHI0 U3 CJOHOBOH KOCTH aKCHOMAaTHUECKOH HayKH.

M. JI. JIunoB noHsis1 Bce pacckazaHHOe He B PaMKax akCHOMaTH3UPOBAHHON
Haykd (KOTOPYIO OH MpPEKpPacHO 3HaJ), a MOTOMY, UTO 3aHUMAJCS PaCueTOM
nocajiki KocMuueckux kopabJseil Ha JIyHy, rie BcTpeuaeTcs Ta ke npobJema,
4TO U ¢ KopabJisiMu y npucTanu. M3-3a paGoratolieht 37.eCh NPOTUB HAC TEOPEMBbI
eJIMHCTBEHHOCTH KOCMHUECKHE CTaHIMM, ClycKaeMble Ha JIyHy WM MJaHETh,
CHa0KeHbl JIEMNUPYIOLIUMH TPEHOTAMH C CyCTaBaMH, U HEKOTOPOEe BpPeMsi OHH
JIOJIXKHBI TIPU 10CAJIKe TIONPbIraTh HA 3TUX TPEHOTaX, M0Ka HerorauleHHas sHep-
rus He OyleT JMCCUMMPOBaHa B mpolecce U3ruGaHUsl KOJIEH HOT TPEHOTH.

He orpannuuBasicb 0iHOH KPUTUKOH, TPUBELY elle pUMep OrPOMHOH NOJb-
3bl YETKOTO MaTeMaTHUECKOro MOJX0Ja K peasbHOCTH U3 Jpyroi pabotbl JIn-
JIOBa.

JlyHa JBMXKeTCS BOKPYr 3eMJiu 1Mo OpOuTe, MOUTH HAXOMSAIEHCS B MIOCKO-
CTH KJIMITHKH (T. €. B JIOCKOCTH 0pOUThI 3eMyin BOKpyr CoJiHIa). 3HaMeHHuTast
«meopema Jlanaaca 06 ycmotinugocmu COAHEYHOL Cucmembl» TOBOPHT,
YTO €CJIH HaKJOHeHHe OpOUTHI JIyHbl K IMJIOCKOCTH SKJMMNTHKH HEBEJIHKO, TO,
HeCMOTpsi Ha Bo3amyllawilee BausiHie CoJiHUA, JyHHAs opOWTa OyleT JHIIb
cJierka Kose6arbesi (OTUEr0 W TPOMCXOJAT 3aTMEHHS), HO He OYyJIeT MeHSATbCs
cUCTeMaTHUYeCKH (najaTb Ha 3eMJII0 WK YXOIUThb OT Hee).

JIunos nocraBua cebe Borpoc, uto OblIo Obl, ecjiu Obl MepBOHAYasbHAs
op6ura JIyHbl Oblla CUALHO HAKAOHEHA K TJIOCKOCTH IKJUNTHKH — CKaxKeM,
o6pasyst ¢ Heil yros B 80 rpaaycoB (ocTaBasichb Ha HbIHEIIHEM PAaCCTOSIHUM OT
SemJn).

Koneuno, nacrosiiyto JIyHy nepernatb Ha Takyto opOUTy HeBo3MoxKHO. Ho
MCKYCCTBEHHBIH CIYTHHK MOXKHO 3amyCTHTb W Ha TaKyto OpOWTY, MepreHau-
KYJISIPHYIO MJIOCKOCTH KJIMNTHKK. KM Borpoc 06 3BoJtoUMM 3TOH OpOUTHI (10]
BJIUsiHHEM NpuTsKeHust CoJiHILA) — BIOJIHE peaJsibHbIN Jist OYIyIero CryTHHKA.

Pesynbrat JInnoBa okazascs COBEPUIEHHO MOPA3UTENIbHBIM: MAKAL <Nces-
doayHa» csaausacy 6ol Ha 3emaro yoce uepesd yemoipe (npumepro) eoda!
Tak uTo 3amyckaTb TakoH CMYTHUK HE CTOMT.
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[1puunHoii najaeHust oKa3biBaeTCsl He YMeHbllIeHHe pajnyca opOoUThI (Cpes-
HET0 PacCTOSIHUS CIyTHHKA JI0 LeHTpa 3eMJIH), a CrKaTHe Maslolfl OCH 3JJIHIICA,
BJ10JIb KOTOPOTO JIBHXKETCSI CIYTHHK, T. €. yBeJMUEeHHE ero 3KCUEeHTpPUCHTeTa.
Haxe ecan ucxoaHasi opouTa MCeBIOJYHbI Obla ¢ GOJbIIOH TOUHOCTbIO KPy-
roBOM, TO BO3MYLILEHHUSI OBICTPO MPEBPATAT €€ B 3JUIMIC (C yMeHbluatoulelcs co
BpeMeHeM MaJjlol ocblo). XoTs Godibllasi 0Cb 3TOrO 3JUIMICA U COXpaHsieT (Kak
ykasbiBaJs Jlamsac) cBOW JYIMHY, PAaBHYIO JMaMeTPy HEBO3MYLLEHHOH OpOUTHI
(T. e. muamerpy opOUThI HacTosillel JIyHbl), yBeJHUEHHE SKCUEHTPUCHUTETA CO
BpPEMEHEM CJIeJIaeT 3TOT Y3KHH 39JUIMIC B KOHLE KOHLOB MOXOXHM Ha BCEro
JuUIb (MPOXOAMMbIH Tya H 006paTHO) OMpPe3ok.

Beaedcmsue amoii cuavHotl akcyenmpuurocmu opoumol ncesooryHol
ama opbuma HauHem nepecekamo 3emAar0, TaK UTO Takasi TICEBJIOJNyHa yra-
JIeT Ha 3eMJlio, XOTsI cpedHee 3a Mepruoj 00pallleHHs ee pacCTOsTHHE OT LieHTpa
3eMJ 1 OCTaHETCS PABHBIM TAKOMY Ke CpeHeMyY /15 HacTos el JIyHbl (naxe
¥ B CaMblii MOMEHT MajleHusl).

HeckoJsibKo ¢J10B 0 pasHuLe B3MIs10B (PU3UKOB U MaTEMaTHKOB Ha XapakTep
Hawel oOleld Hayku. K KoHLy BTOpOro TbicsiuesieTHsl Hallell 3pbl 2KypHad
«Ycrexu pu3UUECKUX HAyK» BbIMYCTHJ I0OUJIEHHbBIH HOMEp U 3aKa3as MHe Jis
9TOro HoMmepa 0030p «Marematuka U hu3uKa» (1Be Jpyrde MatemMaTHuecKue
CTaThH B TOM 2Ke HoMepe xKypHaJsia Hancanbl K. Befiepuirpaccom u K. flko6m).
Mens1 nopasusio To, 4TO pelakUMs BbIOPOCHJIA U3 MOEH CTaTbM 1Ba YETKHX
JIOKa3aTesbCTBA PE3KOT0 Pas3inuksl MKy MOAX01aMU MaTeMaTHKOB U (DU3HKOB
K MOHATHIO UCTHHBI: OJIHO W3 3THX JI0KA3aTeslbCTB CojlepKajioch B smurpade,
ObIBlIEM 1IMTaTOH U3 KHUrH . LpénauHrepa mo cTaTHCTHUECKOH TEPMOJMHA-
MHKe, a Jpyroe — B 3ajaue sl JOWKOJbHUKOB.

Bot 311, BUIMMO HenoHsiThle pefakiueil, Mecta. DnurpacdoB y MeHs1 Obl1o
JIBa: MepBbIH (CoXpaHuBLINKCs) — BbicKasbiBaHue Crenpans: «H3 gcex Hayk £
6oabuLe 8ce2o 100410 MAMEMAMUKY, MAK KAK 8 IMOLL HaYyKe CO8EePUIeHHO
HEBO3MONMCHO Auyemepue, Komopoe i boavuie sceco HeHasudxcy ». Buaumo,
CreHpa/io HPAaBWJIOCh TO, UTO B MaTeMaTHKe, €CJH YXK OJHAXKJbl COCUUTAHO,
YTO LIECTbI0 CeMb — COPOK JIBA, TO TaK OHO W OCTaHETCsl HaBCerjza: UCTHHA
OKOHUaTeJIbHa U HEOCMOpUMA.

pénunrep ke nuwer: «//oaoaxcum eeauduny aropa pasHoi HYao, Xo-
ms, 80-nepsolx, aivga pasHoll Hyao bbLMb He MOoXHcem, a B0-8MOPLIX, ee
obpaujerue 8 Hyab NPOMuUBoOpesuso Obl OCHOBAM KBAHMOBOL MEXAHUKU> .
Bunumo, ¢husMKd MpeAnouuTaioT He aUUIMPOBATh CTOJb SIBHO CBOE MOCTOSIH-
HO€e JIHLeMepHe, C €ro JABYCMBICJIEHHOCTbIO TEPMHMHOJIOTHH M C BHYTPEHHHMH
JIOTHUECKUMH MPOTHBOPEUHSIMU CBOMX TEOPHH.

Korna s neitasncst nos:ke o6¢cyauTb 00HapYyKUBILIMECS PA3JHUHS C TJIaBHBIM
pefakTopoM xKypHasa, akagemukom B. JI. [unsGyprom, oH pokasasj MHe, UTO
mamemamuru 8006ue Hu4e2o 8 puauKe NOHAMb He MOy, TIPH MOMOLLH
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(hopmyJibl U3 cBOell cTaThi. «Bot,— ckaszan oH,— uto, no-Baiemy, o6o3naua-
0T 9TH CHMBOJIBI?»

S mymaJi, uto nonnmaio, U ckaszaJg: «MHjaekc i BcTpeuaercst JBaX /bl BUIH-
MO, 3TO O3HAuaeT CyMMHUPOBaHHe, 110 CONJallleHHto DUHIITEHHA, TaK YTO peub
UJIET O TMOJIOXKUTEJILHO OIpeJiesieHHOH popMe — CyMMe KBajpaToOB — He 3HAlo
TOJIbKO, CKOJIbKHX, BeJlb MpeJiesibl M3MEHEHHST HHEKCA He YKa3aHbl».

«HTak,— obpajnoBajcsi (pu3MK,— KaK M BCe MaTeMaTHKH, Bbl HuUuero He
nouumaere. Benp OyKBa i — aamurcKkas, a He rpeueckast. 3Ha4um, 3HaUCHUH
yersbipe: 0, 1, 2 u 3. Uro ke Kacaercsi cymMmuposarus, To ero TyT BOBCE H
HeT: 3T0 0603HAueHHe PeJIITHBUCTCKOE, MOITOMY OJIMH M3 KBaJpaToB OGepeTrcs
¢ Opyeum 3HAKOM, Yem OCmanbHole mpul»

MhHe Tak W He ypajoch y6eauTh cobecellHHKa, YTO Heroxke o603HAuaTh
BbIUMTAHHE 3HAKOM CJIOXKEHHS (M UTO OrpaHHueHHe «CKOPOCTb He Bbillle 60»
6eCcCMbIC/IEHHO, MTOKA He 0G'bSICHEHO, UJIET JIM Pelb 0 KUJIOMETPAX B Uac UJIH XKe
0 TIapCeKax B CeKYH]Ly).

Ho Bort elile BTOpoii npuMep, nokasbIBaloLMH KapIvHaJlbHOE pa3Jjinunie Ma-
TEMATHUECKOTO W (PU3HUECKOTO CMOCOOOB MOCTAHOBKH M MIOHUMAHHS 3aJIauH.

B moefi craTtbe Obl10 1Ba 06pasua (13 crapbix yueGHMKOB). MaTemaTnue-
ckasi 3anaua: «Ha xHuscHot noake psadom cmosm dsa moma Iyukuna.
Cmpanuysl Kaxi00eo0 Moma coCmagafiom e2o Mmoayuny 2 cm, a Kaxdas
obaogcka dobasasem euje no 2 mm. Yepso npoepud om nepsoii cmpa-
HuUyobl nepsoeo moma 00 nociednell CMmparuLyb. 8Mopoeo, N0 HOPMAIL K
cmpanuyam. Kakoe paccmosinue oH npoepol3?»

Y MeHs OblJl YKasaH W HEOXKHJAHHbIH OTBeT: 4 MuIuMeTpa. Penakius
UCrpaBuia Mo3TOMY YCJIOBHE Ha «OT f0CAedHell CTPaHHUIbl ePBOro ToMa J10
nepsoti Broporo». ToroJioruueckoe MbllllJIeHHE — TPyJHEE, UeM MOYKHO Tpe6o-
BaTb OT PeJlaKIMK PU3HUECKOTO KYpHaJia. A J1060e HeOXKUJIAHHOE YTBEPIKIEHHE
PelaKTOpbl BCErja CTapalTCs 3aMEHHTh MPUBBIUHON cebe TPUBHAJIBHOCTDIO,
XOTs1 Obl MTPOTHBOMOJIOXKHON UCXOJIHOMY YTBEPKIAEHHIO.

Henasno (8 cespans 2002 r.) Boimyck «Hayka» raserst «k3Bectusi» 3a-
MeHWJI B MOeH CTaTbe O MpoeKTe peopMbl ILIKOJLHOr0 06pa30BaHUsi MOU CJIO-
Ba «TJIaH COCTOMUT B TOM, UTOObI OmmeHumo oOydeHUe BCEM MPAKTHUECKUM
3HAHUSAM M TIpeiMeTaM» Ha GoJiee TPUBBIUHYIO PENAKTOpY (OpMyJly: <IljaH
COCTOHT B TOM, UTOOBI omdame npednoumerie (HaKTHIECKUM 3HAHUSIM H
npejmMeram.

BosBpallasichb kK HelMOHUMAaeMbIM PeJlakildeil 3ajauam, yroMsiHy — 3ameua-
TeJIbHYI0 — 3ajiauy (PU3UUECKOTO CTHJISI U3 CTAporo yueGHUKA apuMeTHKH.

«[pebey navin na aodke ssepx no Hese. [1o0 Tpouyxkum mocmom y
Heeo cutubro wasny, lodnsasuiuce do Jlumeiinoeo mocma, ox scmpenmui
opyea, komopulii emy Ha amo ykasaa Toeda epebey nonavir 8HU3, 8CACO
3a waanoii (c makoi dce, KAk npecde, CKOPOCMbIO OMHOCUMEAbHO 800bL),
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u doenan ee uyepes 20 munym, nod /lsopyosoim mocmom. Onpedeaume
ckopocmos meuenus Hesol».

Mamemamuky sicHO, UTO 3Ta 3ajjaua HepaspelinMa. Ho cocraButenu 6bliu
JutieMepamMu (Win ¢pusukamu?). OHU pelllajii ee TakK: «COIJIACHO TMPUHIIHUITY
OTHOCHTesIbHOCTH [asinnesi, rpebell OTNJIBIBAJ OT LWJSMbI BBEPX U JOTOHSJ ee
BHU3 OJIMHaKOBOe BpeMsi — Te ke 20 MUHYT. 3HAuWT, LLIsANa MpPOMJblia OT
Tpowutxkoro mocra 1o J{Bopuosoro 3a 40 MUHYT. A maKk Kak pacCTosiHuEe MeXLy
THMH MOCTaMH COCTABJISIET OJIHY MHUJIIO, TO...».

Bce dusnueckue 3ajauHuKK ¥ yueGHUKH OCTPOEHbI M0 3TOMY 06paslly: He-
SIBHO MPENOJIAaraloTCsl U3BECTHBIMH KaKHEe-TO PACCTOSIHUSI MEXKIy MOCTAMH HJIH
MHble 00CTOSITE/IbCTBA, O KOTOPBIX «HET HY»KJIbl» FOBOPHTh (3TO BCerjaa Hamo-
muHaeT MHe cTtapyto ctaTbio B JIAH CCCP «O donTaHupyoliei 1esiTeTbHOCTH
KUTOB», B KOTOPOH yuacTBOBaJa, MPH BBIUMUCJAEHHH LUJIMHIPHUECKOTO 06beMa
KUTa, hopMyJia, coiepKallas BeHUHHY <[TH» — KKOHCMAaHmy, Komopas 044
2PeHAAHOCKUX KUMOB PABHA MPEM>).

Matematuyeckasi CTPOroCTb YaCTO OKA3bIBAETCS TPYAHONPEOIOJIUMBIM T1pe-
MATCTBHEM JIaXKe U JIJIS XOPOLIMX MaTeMaTHKOB. CJIeIyolHil TpUMep 3aHMCTBO-
BaH M3 3aMeuaTenbHON Kaaccudeckod kuuru P. Kypanta n I Po66unca «Urto
TaKoe MaTeMaTHKa?» (HeaBHO MEPEU3IaHHON Ha PYCCKOM fI3bIKE).

Peub uger o npumeHeHud Tonosiorud. [lycTh Ha KaTtdlleiicss MO TrOPU3OH-
TaJbHOMY PeJIbCOBOMY MyTH MIaThopMe YCTaHOBJIEHA MEPNEHIUKYJISAPHO peslb-
caM 3aKperJieHHasi TOpU30HTaJIbHAsl OCh, HAJl KOTOPOH BO3BbILIAETCS CIOCO0-
HbIH BpallaThCs BOKPYT 3TOH OCH «TI€PEBEPHYTHIH MASTHUK» (CTEpPKEHb).

YTBepKaaeTcs, UTo Kaxkos Ovl Hu Obla 3a0aHHbLL 3AKOH OBUMCEHU
naamegpopmol (8 meuerue NPOMENYMKaA 8pemMert om Hyaa 0o eduruyol),
HAYAAbHOE NOAONCEHUE <MAAMHUKA» MOICHO 86l0pamo mak, 4mo OH 8
KOHEeUHbLIL MOMEHM 8pemerl He bydem eopudonmanen (Xaccaep YUTHH).

ABTOpbl JI0KA3bIBAOT 3TO Tak. ECJM HCXOJIHOE MOJOXKEHHEe MasiTHMKa —
FOPHU30HTANIBLHO JiexKauee, BIepel Mo X0y, TO TAKHM OHO W ocTaHercs. Eciu
YK€ UCXOJIHOE MOJIOYKEHHE — FOPU30HTAJbHO JiexKauee, HO Ha3aJl Mo X0y, TO U
9TO COXPAHHUTCSI.

PaccMoTpum Tenepb npousBoJibHOE HavasbHOe noJioxenue. Koneunoe no-
JIOXKEHUE OTpeJlesieTcsl HauajbHbIM. DTa HerpepbiBHAsS (YHKIHS TPUHUMAET
o0a 3HauUeHUs «BMepen» U «Hazan». [1o TeopemMe TOMONOrHHM OHA MPHHUMAET H
NPOMEXXYTOUHblE 3HAUeHHsl, UTO U TPeGOBANOCh I0KA3aTh.

Hexkoropoe Bpemsi Hazaa MHe nepeain npocbOy ot npog. Po66unca (Ky-
PaHT K TOMY BpeMEHH YyxKe yMep) MocTapaTbCsl UCIPABUTb 3TO «OUIMOGOYHOE
JI0Ka3aTesIbCTBO». J1es10 B TOM, UTO HUKAKOU HeNpepbIBHOH QPYHKIHH KOHEUHOEe
COCTOSIHHE TMPH JIAHHOM HAuaJibHOM COCTOSIHMM» TYT CPa3dy He BUJHO: €€ HY»KHO
elle TOYHO OMPENeSUTh (C KAKMM-TO YUeTOM BJIUSTHUSI BO3MOXKHBIX YJapoOB O
naTopmy), U HY:KHO JdOKA3aMb ee HeMpepbIBHOCTD. $1 cJblilal, uTo aMepu-
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KaHCKHEe MaTeMaTHKH, MbITaBlIHeCs BCE 3TO CJle/1aTh, HAMUCAIH (HEH3BECTHOE
MHE) COUMHEHHE C OIIMOOUHBIMHU MPOMEXKYTOUHBIMH YTBEPXKIECHUAMH U J0Ka-
3aTeNbCTBAMH, TaK UTO BOMPOC O «MAasiTHUKE» W CETOjHs, BUAUMO, OCTaeTCs
OTKPBITbIM! .

O6cy2Kaas ofHaXK bl BOIIPOC O MPOUCXO0KAEHUH MaTeMaTHKH Ha 3acelaHuu
dpaHily3ckoro MaTeMaTHueCcKOro oOLIeCTBa, s CKasas, UTo MAMeMamuKa —
Mo uacmo Guauku, ABAAIOWAACA, KAK U PUUKA, IKCNEPUMCHMANbHOL
HQyKOoU: pa3HULA TOJbKO B TOM, UTO B (PU3HKE IKCTIEPUMEHTHI CTOAT OOBIUHO
MUJIJIHOHBI JIOJJIAPOB, @ B MaTeMaTHKe — eIMHULbI pyOJieH.

OnuH KpynHeAUMid GppaHiy3CKUil MaTeMaTHK HanucaJs MHe B OTBET [TUChMO,
e cKasaJj, 4To, 10 €ro MHEHHIO, MameMamiKda, HarlpoOTHB, He umeem c
¢usuroii Huyeeo obujeco. OH n06aBuJ, YTO HAM, MaTeMaTHKaM, He CJIeLyeT
nyGJUKOBATh 9TUX MHEHHH, TakK Kak «8 makxou nybaukayuu dase camolil
AYUUULT MAMeMAmuK cnocober ckasanv cO8epULeHHEiUYI0 YYulb».

51 He coMHeBaloCh, UTO «CaMbIM Jy4LIMM» OH Ha3blBaJl ceOsl, TaK UTo paclie-
HUBAIO 3TO MUCbMO KaK Oymepare: CMEPTOHOCHOE OpYXKHe, opazkaiolllee ecJu
He 1leJib, TO OXOTHHKA.

Uepes HeKOTOpOe BpeMsi Ha OJHOM OQUIMAILHOM 0OCYKIEHHH MPoOJeM
o6pasoBanusi B Mockse BeicTynus axkanemuk 1. B. AnocoB co cienyioleil
KKPUTHKOH ApHoJsbaa». ApHoJibI onyG/MKOBas (M 9TO MpaBia) B OJHOK CBO-
eil cratbe («ITonMmaTemartuka: sIBJsieTCs JIH MaTeMaTHKa €IMHONH HayKOH WJIH
HabOpOM HCKYCCTB M peMeces» B BbIMYIIEHHONH MexXIyHapoJHbIM MaTeMaTH-
ueckuM coto3oM K 2000 r. kHure «MaTematyka, ee TpaHHlbl U MePCNeKTHBbI»
(mon penakuuern B. ApHosnbaa, M. Atbu, I1. Jlakca u b. Masypa) cpaBHe-
HHe BbICKA3bIBaHUH JBYX KpynHeilumx aarebpaucto. [uabbept (B 1930 r., B
cTatbe «MaTemaTHKa W ecTeCTBO3HAHHE») MULIET, UTO KeeoMempus — 4acnib
¢usuku». A UUTHPOBAHHBIN Bbillle HPAHIY3CKUH MaTeMaTHK YTBEPXKJAET, UTO
<Y mamemamuku u GuU3UKL Hem Hiuueeo obujeo>.

M3 31ux ABYX yTBEpKJIeHUH ApHOMbA (3afBUJ IOKIaUHK) YCMOTpes Npo-
tuBopeure. Ho 370 — notomy uto «ApHOJIBI, B CUJTY CBOUX HHTEJIEKTYabHbBIX
HEeJIOCTATKOB, JIMOO He uuTas, JU6Oo He MoHsT ApucrtoTensi». [1J1st Tex ke, KTo,
nofno6Ho MHe (MpojoJekas AHOCOB) UMTas M TOHSIT ApHCTOTENs], MPOTHBO-
peunsi TYT HeT, 3aTO €CTb BBIBOJL <Y MAMEMAMUKU Hem Huueeo obujeco
¢ eeomempueti». «¥1 MoToMy,— 3aKJIIOUHJI CBOIO peub akaJleMHK AHOCOB —
f TIpeJiaralo U3 scex mamemamudeckux kypcos (Oylb TO B YHUBEpCH-
tere, B Cpenneri llkone uan B Herckom Cany) eeomempuio nOAHOCHI6IO
UCKAIOULLIMbY.

Muckycenst 06 st1oit 3amaue X. Yuruu onyGankoana: B. E. Blank. Book review: What
is mathematics? // Notices of the Amer. Math. Soc. 2001. Vol. 48, Ne 11. P. 1325—1329;
L. Gillman. Book reveiw: What is mathematics? // Amer. Math. Monthly. 1998. Vol. 105, Ne5.
P. 485—488; J. E. Littlewood. Littlewood’s miscellany. Cambridge Univ. Press, 1986. P. 32—35.
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Uepe3 HeCKOJIBKO HeJlleJb 51 TIOJMYyYHJT OT MUHHCTpa obGpasoBanusi Poccun
nJiaH pa3paboTaHHbIX MHHHCTEPCTBOM HOBBIX MPOTPAMM JJIsT [IKOJ 10 BCEM
npeameram. B coorBercTBuM ¢ MHeHneM AHocoBa (M30paHHOrO MO MOeH e
6osiee paHHel MHMUMATHBeE npeactaButeseM OTaenenust matemaTuku Poccuii-
CKOH aKkaJeMuu HayK npu MuHucTepcTBe 00pa3oBaHus), Kypc eecomempuu Ovia
NOAHOCMbIO UCKAOYEH U3 B8CeX YUeOHbLX NAAHOS.

HexoTopoe Bpemst s1 60poJicsl TIPOTHB 3TOTO MPAaKOGECHOTO peLIeHHst; co-
OTBETCTBYIOILIHE MHCbMA TIPOTHB HCKJIOUEHHS] TEOMETPHH OTMpaBHIH MuHH-
cTepcTBY Yuenbiil coBer MaremaTtiuueckoro nucrturyra umend B. A. CreksioBa
Poccuiickoii akageMuu HayK — ¢ OJIHOH CTOPOHbI U TpeacTaBUTeNH psila 060-
POHHBIX MPEANPUATHH (cooOLMBLIHE MHe 06 3TOM rojioM nosxe B Ily6He) — ¢
apyroil. Uepes HeCKOJIbKO MeCsILieB MUHUCTp TpHcal MHe (¢ 6/1aroapHoCThIO)
nepepaboTaHHYI0 BEPCHIO yUeOHBIX TJIAHOB, i€ TeOMETPHSI BepHyJIach Ha CBOE
CTapHHHOE MEeCTO.

[IpaBna, nepepabartbiBatoTcsl Nporpammbl TpeGOBAHHH K LIKOJbHHKAM Ha
ypoKax W 0co0EHHO Ha 3K3aMeHaX (KOTopble, BIpOUeM, NperoJiaraeTcs 3ame-
HUTb TeCTaMH).

HeserocTsb TecToBBIX HeMbITaHUE X0polo nokaseiBaeT onbIT CLIA, rae ne-
CSITUJIETHSIMH POJIb TPOBEPKH FreOMETPUUECKHX 3HAHUH laBasiach 3anaue: «Haii-
mu naouwads NPAMOY20A6HO20 MPeyeorbHUKaA ¢ eunomenysot 10 drotimnos
U ONYUWeHHOL Ha Hee 8blcomotl OAUHOl 8 6 J1LiM08>.

OKOHYHMBIIIHE POCCHICKHE LIKOJBI MCTBITyeMble He MOTJIH J1aTh MCKOMOe
«petenne» (S =ah/2 =30 KB. TOHMOB), TaK KaK MOHUMAJH, YTO MAKUX Mpe-
Y2O0NbHUKOS Hem: BepIINHA TIPSIMOTO YTJ1a JIEKHT Ha OKPY?KHOCTH, IHAMETP KO-
Topol — runotenysa. [To3ToMy BbicOTa He MOXKET ObITh JIIMHHEE MSITH AOHMOB.

Ho sTo He ocraHaB/iuBaer J0OUTeJIEH TECTOB: OHU «J0Kasaju» cJjaboe
YMCTBEHHOE Pa3BUTHE MOCKOBCKHX IIKOJBHAKOB MX HECTIOCOOHOCTBIO OTBETHTH
Ha TeCTOBBIH BoMpoc: «Ymo obujeco y exca ¢ MOAOKOMP> (5T TOKe He PeLnd,
¥ HCMBITYIOIINE COOOLIUIN MHE OTBET: OHH 00a CBEPTBIBAIOTCSI»).

Jla MUHeT HallMX KOJBbHUKOB uallia cusi! [IycTb OHH No-TpexkHeMy peliatot
HaCTOsILIME MHTepeCHble 3a/laul, KaK OHH U JiloOsT!

Bonpoc o Tom, Kakde mMaTeMaTHuecKue 3aaud 3acJyKHUBAlOT TOTo, UTOObI
MX MBITAThCST PELINTh, H 3a4eM OHHM CTaBSITCSl H PElatoTCsi, BeChMa HerpocT’:
npo6aemel Pepma u [unpbepra, Pumana u [lyankape umelor AJHHHYIO H MO-
YUHTENbHYIO HCTOPHUIO. §1 MPUBE/lY HUXKE HECKOJILKO PUMEPOB, MOKA3bIBAIOLIUX,

2CoBpeMeHHbIi YIPaBHTEIb CYNePKOMIBIOTEPHON (hHPMEI THIIET: «[eOMETpHIO Nopa nepeHecTH
B KypC HCTOpPHMH, TaK KaK BCe ee 3ajaud JiMOO pellieHbl, JHO0 PeLIalTcss HHBIMH METOJAaMH.»
(J. Bailey. After Thought. Basic Books, 1996). [TonbiTki 06yuuTh M0J0GHBIX JH0jIel MBILIEHHIO,
JIOTHKE W YBaXKEHHIO K HAYKe M KyJbType Ge3HajieKHbI.

3TToyuurenbHble NpUMEpHl 3a1au, KOTOPLIMU He ciedyem 3anumathesi, npuses M. TTnauk B
crieUaJibHO TOCBSIIIEHHOH HEeHYXKHbIM 3ajauam Jekiuun 1946 r. B Térrunrene. [Ipocreiiuuii ero
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B YACTHOCTH, CKOJIb MHOTO€ HEBEPHO B PACMpPOCTPAHSIEMBIX MO ITOMY BOIMPOCY
MHeHHusIX. MI3BeCTHBIN «3MOHUMHUYECKHUH MPHUHLMIM» COCTOMT B TOM, UTO €CJH
KaKoH-JH60 00beKT (Hanpumep, AMepHKa) HOCHT Ube-TO HMsI, TO 3TO — He
UM NepeooOMKpoL8aANeNs.

3aBenoBaBluuil OTaeneHdeM MaTteMaTHkKd PoccHiicKol akaieMud Hayk
(AH CCCP) Huxkoanait HukosaeBuu Borosto60B Beerna y6exnan MeHs1, 4To6bI
51 reyaTajl CBOM CTaThbM He B MaTEMATHYECKHX, a B (PM3HUECKHX >KypHajax®.
[To ero csoBaM, uucso uurtaTesedl xopollefl cTaTtbd OyHeT TaKUM Ke —
CKaxkeM, Tobicsua. «PasHulia,— npojosxKan OH,— COCTOMT B TOM, UTO MpH
ny6JaUKalMK CTaTbM B MaTeMaTHUECKOM »KypHaJsie 3Ta Thicsua 4YuTaTesieid
o6pasyeTcst 3a COTHIO JIET, MO JIECSITh UMTaTesel B TOJl, U 3TO — BeyHasl cJaBa.
[Tpu ny6svKauuu e B (hU3MUECKOM XKypHaJsie BCsl Thicsiua uMTaTes el pouTeT
CTaThlO B MEpPBbIE K€ HENeH, U aBTOpa HEMEIJIEHHO BhIOEPYT B aKaJAeMHKH, a
yepes CTo JIHEH HUKTO YzKe He OyJeT MOMHUTb UMS aBTOPa, XOTS U Pe3yJIbTaThl, H
METO/Ibl CTaTbH OyJyT BCEMH MOCTOSIHHO MCMOJb30BATHCS, KaK 001LEH3BECTHbIE
(4, pasymeercsi, 63 CCbIJIKH Ha aBTOpa W C MOCJEIYIOLHUM TMPUCYKIEHHEM
HOoGeJIeBCKON MPEeMHH 32 3TO JOCTHXKEHHE JIPYTHUM)>».

Brnpouem, H. H. Borosio608 nokasan MHe Ha 3amMmeuaTesibHOM PUMepe Tpe-
MMYLIECTBA CBOEH MparMaTHUeCKOH TOUKHM 3peHusl. B To Bpems 51 XxoTes U3aTh
B pyccKoM mepeBojie u30panHble courHenusi A. [lyankape, a u3narejbCTBO
OTKa3blBaJloCh (ceblasich Ha KpUTHKY [lyankape, ony6iukoBannyto B 1909 1. B
«Marepuanuame 1 aMnuprokputHiiMame»). Koria s cran npocuth pasBuBaB-
urero uaen ITyankape H. H. momous, on ckasan: «HyzxHo ncrnosnb3oBate To, uTo
[Tyankape, kak 1 Mbl ¢ Bamu o6a, OblJ1 He TONIBKO MaTeMaTHKOM, HO TaKxKe
(hU3UKOM, [1aXKe eCTECTBOUCTIBITATE/EM. A €CTeCTBOUCIIbITATE b J0/IKEH BUIETh
B KaxKJ0M SIBJEHUH MPUPOJbI, JaxKe HEMPHUSTHOM, BPOJE H3BEPXKEHUS BYJKa-
Ha, BO3MOXXHOCTb HCII0JIb30BaTh 3TO sIBJeHHE B HAyUHbIX 11e/sIX, HAapUMep —
y3HaTh UTO-JIM6O O BHYTPEHHEM CTPOEHUH 3eMJIH.

B naiem ciyuae peub MAET O APYroM HEMPHUSITHOM SIBJI€HHH MPHUPOJIbI, KOTO-
poe HaM M HY»KHO HCIOJIb30BATh: 3TO AHTHCEMHUTH3M W aHTH HHIITEHHHAHCTBO
oTne/bHbIX Jul». CkasaB 3TO, OH HamMcasJ B H3IATeNbCTBO MHCbMO, 00b-
sicHsiiollee (COBEpLUEHHO CMpaBe/UIMBO), CKOJIb BeJHKH 3acayru [lyaHkape B
CO3JIaHUH TEOPUH OTHOCHUTEJNbHOCTH. OH ony6GHKOBaJ MPUHIIUI OTHOCHTE/b-
HOCTH B cBoeil cTaThe «O6 H3MEPEHUH BpEMEHH» JIET 3a JIecATh 10 JUHILTElHA,

MpUMep — AMCKYCCHsl O TOM, KaKasi CTeHa B ayJIMTOpHK npasas? PacxoxkieHue CTOSIIEr0 Y IOCKH
JIGKTOPA U €ro cJlyliaresieil o 3ToMy BOMPOCY HENPUMHPUMO, TaK Kak OHH 00pallieHbl APYT K JIpyry
JILAMH.

MHe ciyuasioch, BrpoueM, Habo1aTh, Kak (PU3HKH YCIELHO CIPaBJISIIOTCS ¢ MOJAOGHBIMH JIOTH-
YeCKMMH MpoTHBOpeunsivi. Harnpumep, nHoraa nomoraer ux nparmatiiyeckasi CHCTeMa M3MepeHHi,
B KOTOpOIl ¢, & v 47 Bce paBHbI eIMHHULIE.

4Cpejin MOMX uMTaTeseli Bee paBHO GoJiblile (PH3HKOB, MEXaHHKOB, aCTPOHOMOB H T. I1.
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KOTOPBIH JIMLIb B COPOKOBbLIX I'0JlaX yKasaJl, UTo OH, [10 COBETaM CBOEr0 yUHTeJ1s
MunkoBckoro, pazo6paJjt 3Tu padotbl [Iyankape 10 Hauasa CBOMX.

M tpextomHoe «M36panHoe» [lyankape uananu no-pyccku, BKJtouas cra-
Thbio 00 H3MEPEHUH BpeMeHH, HO 6e3 KPUTHKH DUHIITelHa.

§ 2. Maremaruueckoe mpakobecue
npotuB A6eas u npotus [lyankape

51 Haneroch Godibliie pacckaszath 06 Abese u [lyankape, uem o MpakoGecax.

Boripoc o ToM, Kakne MaTeMaTHUeCKHe BOTPOCH 3aCJyKHBAIOT BHUMaHHUSI,
a Kakue HeT, oueHb HenpocT. OJIMH BeJIMKUH COBPEMEHHbINH MaTeMaTHK chopmy-
JIIPOBaJl CBOU OTBET TaK: «¥Y3HaTb, XOpOLUA JIM 337a4a, MOXKHO TOJIbKO OJHHM
Croco6OM: Hallo ee PelIuTb».

Ha Esponeiickom 1 maremaruueckom konrpecce (B Bapcenone, B 2001 1.)
6blJI0 OOBSIBICHO O JIPYrOM peLIeHHH MpobJeMbl 00bSICHEHHS CYLIHOCTH Ma-
TeMaTHYeCKOH JIesiTeJIbHOCTH HemaTeMaTHkKaM. OJMH KPYTHBIH COBpeMEHHbIH
JiesiTesIb CKasaJs, UTo KOrja OH OblI CTYAEHTOM MaTeMaTHuecKoro gakyJbrera,
TO OTBETWJ CTYJAEHTAM JIPYTUX CrieluasbHOCTel B 6ape, Te OHM BMECTE MUJIH:
«Bot, mon sToll KypTKOH Ha MHe pyballika. Mamemamuka no3goasem mHe
gbl8epHYmMo pybawKy HAU3HaHKy, He cHumas Kypmku!» OH yTBepKia-
€T, UTo, MPOoJies1aB 9TO TOIMOJIOTHUECKOE YIpayKHEHHE, OH HaBCeraa JaJj CBOMM
KoJIleraM «sICHoe IpejicTaBjleHHe 0 MaTeMaTHke». $1 e Mory 106aBHTb, UTO
MMEHHO TaKue MpeACTaBaeHHs O 1eTeNbHOCTH MaTeMaTHKOB MPHUBOJISIT NTPaBH-
TeJNLCTBA M OOLIECTBO K MPeKpalleHHIo (PMHAHCUPOBAHHUS 9TOH HAYKH U IPO3ST
el MOJIHBIM YHUUTOXKEHHEM.

Bennuaitumit ¢paniysckuit Matematuk A. [lyankape nucas, uto B Ma-
TeMaTHKe HeMaJslo «Ja—HeT» BOMNPOCOB, Bpoje npobsembl Pepma: ecTb JH
LIEJIOYHCJIEHHDBIE T10JIOJKUTEJIbHbIE DeLeHUsl Y ypaBHeHus X" +y"=2z" rae n
6osblile IBYX?

[To cnoBam Ilyankape, uMeHHO 3TH «OUHApHBIe» MPOOJEMbl THOENbHBI /151
MaTeMaTHKU: NO-HACMOAWeMy UHmepecHole npobiemol He JOMYCKAOT HH
CTOJIb TOUHOH (POPMYJIMPOBKH, HM OJIHO3HAYHOTO «jJa—HeT» oTBera. Mure-
pecHo, Hanpumep, y3HaTb, KaK U UTO MOXKHO U3MEHUMb B YCJOBMSX 3alauu
(ckaxkeM, B TDAHMYHBIX YCJOBHUSIX JJisi JuddepeHiasbLHOro ypaBHeHus ), He
Hapyuas ero (0AHO3HAUHOH) pa3peliuMoCcTH. MHOro Takux AOMYyCTUMbIX H3-
MeHeHHH WM MaJio? MIMeHHO MpH HccseloBaHWHM TaKoOTo pojia BOMPOCOB, a He
«Jla—HeT» 3a/la4, BO3HUKAIOT, Mo MHeHHio [lyaHkape, HOBble MaTeMaTHUECKHE
TEOPHH, a CJIeJIOBATENbHO — U (DyHJaMEHTaJbHbIEe OTKPBITHS, U 3aMeuaTe/bHble
NpUIoKeHHs (KaK B CAaMOH MaTeMaTHKe, TaK W BHE ee, HAllPUMep B MeJHIIMHE
TOMOTpaUu WK B HEGECHON MeXaHHKe KOCMHUECKHX TI0JIETOB).
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Cawm [lyankape nocTpous, UCX0/is1 U3 3TOTO, TAKHE HOBbIe HAYKH, KaK TOTO-
JIOTHIO M TEOPHIO IMHAMHUECKHUX CHCTEM, TeOpHIo OUdypKalMi U TEOPHIO aBTO-
MOPHBIX (DYHKLMH, MPUHIMI OTHOCHTEJILHOCTH H BAPHALMOHHOE MCUUCJIEHHE B
nesom®. Kak ocHoBHbIE 3ajiaui MaTeMaTHKi Oyjyiero XX B. OH Ha3BaJ TOrja
MocTpoeHHe MaTeMaTHUECKOro arnmnapaTta TeOpHH OTHOCHTEJbHOCTH M KBAHTO-
Boi (pusnku. OTBIT MOCJE0BABIIErO CTOJIETHSI MT0Ka3aJ, UTO €ro OTKPbITHS
Npe/ICKa3aHust Chirpaju B Pa3BUTHH MaTeMaTHKH HeH3MepuMo OOJIbIIYIO POJib,
yeM cocTaB/aeHHblll [Mabbeprom (Mo Tomy ke caydaio KoHua XIX B.) crnucok
U3 Maphbl IeCATKOB «Ia—HeT» 3a1au. B «mpobnemax [unpbepra» npakTuuecku
OTCYTCTBOBaJIa, HANpUMep, UMEeHHO HauboJiee pa3BuBaBliasics B XX B. 06/1aCTb
MaTeMaTHKK — TOTOJIOTHST, 3aTPOHYTast JIUIIb OTYACTH B THILOEPTOBBIX MpobJie-
max 13 (o cynepriosuimsix) v 16 (o BellleCTBeHHbIX anre6paunvyecKuX KPUBbIX H
0 TIpe/ie/IbHBIX 1IMKJ/aX).

K konuy XX B. MexayHapoaHblii MaTeMaTHUECKHH COI03 BbIMYCTHJ KHUTY
«MatematnKa, ee TpaHHULbI U MepCreKTUBbI» (Mox penakuued B. Apnosbaa,
M. Artbu, I1. Jlakca u b. Masypa). B 3toii kuure coaupekTop BOHHCKOro
Marematuueckoro uHctutyta 0. M. ManuH nan cBoW HOBble OMpejieneHus
MaTeMaTHKH, MaTeMaTHiecKoro o6pa3oBaHusl U HOBYIO OLIEHKY CTOSIILIMX Mepes
MareMaTHKol 3aau. O HUX 5 TeMepb U PacCKaxy.

Mamemamuxa, corjacHo MaHuHY, — 3M0 OMPACAb AMUHSBUCMUKI UAU
Guroroeuu, 3anumaowaics npeodpaso8aArILeM KOHEUHbLX UenoYex CuUM-
80408 HEKOMOPO2O KOHEYHO20 aidasuma 8 opyeue makxue yenouku npu
NnoMOWU KOHEeUHO020 HUCAQ «epammamudeckuxy npagui. OTAHuMe OT ecTe-
CTBEHHBIX $I3bIKOB, BPOJE€ KHMTAHCKOro, aHTJIMHCKOTO HJIM PYCCKOro, COCTOMT
JIMUIb B TOM, UTO B FPaMMaTHKE 3TOr0 CMelMalbHOrO 53blKa €CThb OTCYTCTBYIO-
11IMe B 2KMBBIX §I3bIKax MpaBuJ/a (Harnpumep, HaGop CHMBOJIOB «1 + 2» MOXKHO
3aMEHUTb Ha CUMBOJ «3»).

[unb6epT, M0JT0 MPUIEPKUBABLIMNACS aHAJOTHUHOTO (DOPMaJLHOTO Orpe-
JleJIeHHs], OCTaBUJI €ro, MmocJjie Toro kak ['€nesb onposepr ero oNTHMHCTUUECKOE
NpeJNnoJoKeHHe BO3MOXKHOCTH MOJIHOKM popMasiu3alny Bceil MaTeMaTHUeCKou
Haykd. [€nenb noKaszas HajlduMe B KaxkJ10H jJocTaToyHo Goratoil hopmalibHOM
TEOPUH TAKHUX YTBEPKAEHHUH, KOTOpblE HEeAb3f HU 00KA3amb, HU Onposepe-
Hymo B paMKax 310 Teopuu. Ceiluac 10Ka3aHo, UTo K TOMY KJlaccy NpHHajle-
JKUT, HarpuMmep, runoreda Kantopa o6 oTCyTCTBMH MPOMEXKYTOUHONW MOLIHOCTH
MEXJly MOILHOCTSIMH MHOXKECTB BCeX LIEJIbIX W BCEX BELIECTBEHHBIX UMCEI.

Jokazamenbcmaa HeBO3MONCHOCMU SIBISIOTCS 3aMeuaTesbHON U riy6o-
KO HEOUEeBHHON YacTblO MAaTeMaTHKH, U 51 MPUBEY 3]leCh TaKoe J0KasaTellb-
CTBO /ISl JIPYroro cJjydast: 10Kaxy HeB803MONICHOCMb NOCMPOCHUS YeHmpa

5B cnosape Jlapycca (1926 1) A. Iyankape ompenesis/icsi KaK «aBTop MOHSTHS (ByHKIUS
dykca»: wkona [lyankape cyuiectsyer ckopee B Poccuu, uem Bo Ppanuuu.
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3a0aHHOL HA NAOCKOCTIL OKPYICHOCILU NPU NOMOWU OOHOL MLb AUHelKU
(LMpKyJIeM W JIMHEHKOH MOCTPOUTD LIEHTP MOXKHO).

ITO 10Ka3aTeNbCTBO HAUWHAETCS C PACCMOTPEHHUST «KOCOT0» KOHYyca, OMH-
paroulerocsl Ha 3aJlaHHYI0 OKPYXKHOCTb: MpsiMasi, COeUHSIONIAsl BepIIMHY KO-
Hyca C LEHTPOM OKPYKHOCTH, J0JI2KHA He ObITh MepreHANKYISPHOH MJIOCKOCTH
OKpY>KHOCTH. B 3TOM ero «kocuna».

Koco#i konyc He siB/sieTCsl BpallaTtesbHO CUMMETPHUHBIM, M €ro CeueHHe
TMJIOCKOCTBIO, MepIIeHIMKYSPHOH ero (eCTeCTBEHHO OMpeessieMoil) OCH, 3J-
JIMIITHUHO — s1 He coOMpaloch HH HCMO0Jb30BaTh 3Ty SJJIMIOTHUHOCTb, HU ee
JIOKa3blBaTh, HHU Jla>K€ TOUHO OMpPeNeNIiTh €OCh».

BakHbIM CBOHCTBOM KOCOTo KOHyca SIBJISIETCSI TO, YTO OKPYXKHOCTH MOJIy-
YaloTCs MPU ero rnepeceueHud HEKOTOPLIMU JABYMs HenapaJie/bHbIMU TJI0CKO-
CTSIMH (OMHAKOBO HAKJOHEHHBIMH K OCH, HO B TPOTHBOTOJIOKHBIE CTOPOHBI).
CyliecTBOBaHME TaKUX HemMapaJsllesibHbIX APYr JAPYry KPYroBbIX CeUeHHH J10-
KaszaTb JIerko (XoTsi Obl M3 COOOpaKeHWH HEeMpepbIBHOCTH OTHOLUEHHWH UIMH
ocell MoJTyyarollerocsi B CeUeHHH 3JJIMNCa B 3aBUCHMOCTH OT HAKJIOHA CeKylleH
NJIOCKOCTH).

[Ipennonoxum Tenepp, 4To Kakne-au6o MOCTPOEHHs TIPSIMbIX HA HCXOJHON
MJIOCKOCTH BCETJIa JOCTABJSIOT LEHTP MCXOAHOH OKPYxKHOCTH. CIpoeKTHpyeM
BCIO 3Ty KOHCTPYKUHIO Ha MJOCKOCTb Henapas/esbHOro MCX0AHOMY KPyroBOro
CeUeHHs JIydaMH, HCXOJSILMMH U3 BepIIMHbI KOHyca. Torjaa Ha 3ToH MJIOCKOCTH
HernapaJJeJbHOro ceueHust OYLyT BBIMOJHEHbl Te »Ke CaMble MOCTPOEHHUS JIH-
HEeHKOM, YTO W Ha MCXOJMHOW mMJocKocTH. M ecan Obl 3TH MOCTpOeHHsT BCeraa
NPUBOJIMJIM K LIEHTPY, TO 0Ka3aJoChb Obl, UYTO LEHTP HCXOMHOH OKPYKHOCTH U
LEeHTp HenapaJJ/esbHOro eff KpyroBoro cedeHusl MpoeKTHPYIOTCS APYr B jpyra
JIy4OM M3 BEpLUMHBI KOHYCA, T. €. JI&XKAT C 3TOW BEPLIMHONW HA OAHOH MPSIMOH.

Ho 3T 1Ba 1eHTpa HA OAHOH MpPsIMOK C BEPLIMHOKN KOHyca He JiexkaT (UuTo
JIETKO TIPOBEPHTH JIaXKe MPOCTO SKCMEPUMEHTAJIBHO).

3HaAuMT, MOCTPOEHHUsI, BCET/A TIPUBOJSIIETO K LIEHTPY OKPYXKHOCTH, He Cy-
11LeCTBYeT.

Jpyroii kjaccuueckuii mpuMep JpeBHeH Hepa3pelinMol 3a1auu — Teopema
Abesisi 0 HecylleCTBOBAHUH (DOPMYJIBI, COCTOSIIIEH U3 PAJUKAJIOB H U3 palHo-
Ha/bHBIX (DYHKIMH, H0CTaBJsIONIEH pellleHHe o61ero anare6panuyeckoro ypas-
HeHMst NsToH (MM GoJiee BBICOKOH) CTerneHH, HarpuMep ypaBHEHHs

(1) K +axt +bx° +ex* +dx+e=0.

ﬂOKaSaTeJ’[bCTBO 3TOH TEeOpeEMbI Ab6esist — ronoJsioruueckoe. Ero rnpote 06bsiC-
HUTDL JJIs1 CJaydasli ypaBHEHHs TTIOKOpoUe,

(2) P +ax+1=0,

KOTOpOE yrKe TOKe HepaspelllMMo B pajinKa/jax B YKa3aHHOM Bblllle CMbICJIE.

15



KomnuiekcHoe pellleHre x 3TOTO YpaBHeHHs sIBJIsieTCsl (MATH3HAYHON) KOM-
TMJIEKCHOM aire6pandeckoll (pyHKLHEH OT 3HAaUeHHs] KOMIJIEKCHOTO KO3 (hHIH-
eHta a. Korna KospduuueHT a HempepbiBHO MeHSieTCsl, MATb KOMIIJIEKCHbIX
KOpHEH ypaBHEHHS TOXKEe HerpepbiBHO MeHstoTCs. Ecan MeHsATh Ko puuueHT
TaK, 4ToObl y ypaBHeHUs (2) HU B KaKOH MOMEHT He ObIO KPaTHOTO KOPHS,
TO MOXKHO HeNpepBIBHO CJEIUTh 3a KaXKIbIM OTIeJbHbIM KopHeM. M ecan B
HEKOTOPBIN MOMEHT 3HaueHHe Ko3((pHIHeHTa @ BEPHETCS K CBOEMY HCXOAHOMY
3HAUEHHIO, TO W JABHraBIlIMeCsS] HEMTPEPBIBHO KOPHHM BCE BMeCTe B KOHIE OyayT
TEMH Ke, UTO M B HauaJle, OJIHAKO KaxK/blil OT/IebHbIH KOPEHb MOXKET TIPU STOM
BEPHYTbCSl HE HA CBOE HMCXOJIHOE MECTO, a Ha MeCTO JAPYroro KOpHsl, KaK 3TO
MPOMCXOJIUT, HATIPUMeEp, ¢ KOPHSIMH KBajpaTHoOTO ypaBHeHust x* + a =0, Koraa
KOMITIEKCHBIH KO3(h(DHUILMEHT @ 06XOUT BOKPYT Hauasa KOOp/IHHAT.

B pesysbraTe ABMKeHMS MapaMeTpa a BO3HHKAET MepecTaHOBKa MSITH KOp-
Hell MCXOJIHOTO YpaBHEHHUS (V11 KBAJpaTHOrO ypaBHeHHs 3TO Obljia Obl MPOCTO
repecTaHOBKa, MepeBOAsLIas KOPeHb X B KOPEHb Xg, 4 Xo — B X|).

BceBo3MoXKHBIM (He TIPUBOASLLMM T10 J0OPOre K KPaTHBIM KOPHSM) MyTsIM
JBHKEHHsT Koo (HIMeHTa @ OT HaYaJbHOTO MOJ0XKeHHsT 06paTHO K HEMY 2Ke OT-
BeUyaeT HEKOTOPBIA HaGOp MepecTaHOBOK KOPHEH HauyaJbHOTO ypaBHEHHs. DTOT
Habop oOpasyeT rpymiy: ec/u JBe MepPeCcTaHOBKH peasiu3yloTcsl JBHXKEHHSIMHU
Ko3(ulMeHTa a, TO MOXKHO peaji30BaThb W UX MPOM3BENEHHE, COCTOsIEE B
nocJsie1oBaTe/IbHOM TIPUMEHEHHH CHauaJsa OJIHOM, a MOTOM JAPYroH rnepecTaHoB-
K. JIyig 3T0r0 Ko3(hGhHUIHMEHTY @ HYXKHO MPOHTH CHauasa MepBblil 3aMKHYTHIN
MyTh, a moToM BTopo#. [Ipu mpoxoxaeHnu myTH B 06paTHyI0 CTOPOHY OyAeT
peann3oBaHa TepecTaHOBKA KOpHel, o6paTHasi TOH, KOTOPYIO peasn30BbIBAJ
UCXOJIHbIN MyTh (NPOU3BeJeHIe IPSIMON U 06PATHOI MepecTaHOBOK BO3Bpallaer
KaK/lblil KOpeHb Ha CBOE HCXOJIHOE MECTO).

HMrtak, Bce peasusyemble MyTSMH B TJIOCKOCTH KO3(h¢HIMEHTa a MepecTa-
HOBKH KOpHel x 06pa3yloT rpymnmy. DTa rpyrna rnepecTaHoBOK KOpHeH HCXOHO-
o ypaBHeHHs HA3BIBAETCS €r0 epynnoli MOHOOpoMUU (KOAHO3HAYHOCTH BAOJb
nyTen»).

YroO6bl MOHATH BCE 3TO, M0JIE3HO HAUTH IPYIIy MOHOJAPOMHH MPUBEAEHHOTO
Bhillle ypaBHenusi (2). OkaswiBaercsi, ama epynna cocmoum u3 scex 120
nepecmano80K NAmu KOpHetl ucxo0H020 YpasHeHus.

[pynma Bcex n! mepecTaHOBOK £ MPEIMETOB HA3bIBAETCS N-il CUMMEMPL-
yeckoul epynnoi u obo3Hauaercsi uepes S,. Hanpumep, rpynny S; MOXKHO
CUMTATb IPYNION U3 LIECTH CUMMETPHI MPaBHJIbHOTO TPEYrOJbHUKA, BEPLIMHbI
KOTOPOr0 OHa MepecTaBJsieT, a rpynmny S, — rpynnoi u3 24 cumMMmerpuil npa-
BUJILHOTO TeTpaszpa (B Hel 12 Bpaienu#t n 12 oTpaxkeHuii), nepecTaBisieT xKe
OHa UeTblpe BEpLINHBI TETPA3apa.

Bpauennst o6pagyior noarpymnmy R B 3TOH rpymnne CHMMETPHH: TIPoHU3Beie-
HUe JIByX BpallleHUl fiBJsieTcsl BpallleHHeM. [pynmna R He KOMMyTaTHBHA.
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B rpynne BpalleHui TeTpasipa ecTb elle 3ameuatesbHas noarpynna G u3
4 snementoB. OHa COCTOHUT M3 Tpex BpaleHni Ha 180° Bokpyr ocef, coeauHsi-
IOLIMX Cepe/liHbl MPOTHBOTIONOXKHBIX pedep, U U3 TOXKAECTBEHHOTo Mpeobpaso-
Banus. [pynna G KomMMyTaTuBHa.

[pynna BpatueHuii TeTpasapa AHCTBYeT Ha TPOHKe MPSIMbIX, COEAMHSIOLLNX
cepelliHbl POTHBOMOJIOKHBIX pebep. YKazaHHasl Bbllle MOATPYNNa COCTOUT B
TOYHOCTH M3 BCEX TeX BPallleHHH, KOTOPble MePeBOAAT KaxKayl0 U3 OMHCAHHBIX
Tpex MpsiMbIX B ceOsi. Takum 06pa3om, Mbl MoJiydaeM 1I€MOUKy M3 TpexX Tpyrmn

G—R—S,.

B rpynne cummerpuii TeTpasapa Sy ecThb ellle v Ipyrye MoArpynibl — Harpumep,
rpynna 6 CHMMeTPHil, OCTaBJSIONIMX HA MECTe OJIHy W3 BEPUIMH, UJIH U3 JBYX
CUMMETPHH, NepeBosALUX B ceOs 0JHO U3 pebdep.

DTH NOArPYMIbI, OJHAKO, 3aBUCSIT OT «CJydalHOro» BbIOOpa (BEPUIMHBI UJIH
pebpa), OHM MEHSIOTCS MecTaMH MpH NepeHyMepali BepUIMH (KaK roBOpsT B
mMaTemaTHKe, <MpH W3MEHEeHMH CHUCTeMbl KoopauHat»). Hanportus, rpynmbl G
1 R He 3aBHUCAT HU OT KAKOro MPOM3BOJIa B BbIGOPE CHCTEMBI oTcyera (T. €.
OT HyMepallid BepLIHH): OHU UHBAPUAHMHbL OTHOCHUTENLHO TaKOTO H3MeHe-
HUSl HyMepaluM BepliuH (KOTOpoe, HampuMep, NpeBpaTuio Obl MepecTaHOBKY
| -2—3—1 B nepecraHoBky 2—4 — 1 — 2, ecsiu Gbl Mbl NPUJIAJH BepILIU-
Ham (1,2, 3,4) nomepa (2,4, 1, 3)).

MuBapnaHTHble MOJATPYIIIEl HA3BIBAIOT TAKKE HOPMAAbHOIMU OeAmens-
mu. Besikuil pas, koryia noarpynna B rpynmbl A sBJAsSETCS HOPMAJbHBIM JIE/TUTe-
JieM, MOXKHO «paszienutb A Ha B» u 06pazoBarh HOBYIO rpymy C, Ha3bIBaeMyio
paxmopepynnoii (v o6o3navaemyio C = A/B). dnementamu rpynnbl C sipJsi-
I0TCST €KAQCCHL CMENHCHOCmU» aB ajieMeHTOB rpynmnbl A o moarpynne B.

Kaacc cmexknoct abBB a/ieMeHTa @ — TO MHOXKeCTBO (He rnoarpymnnal) Bcex
npousBesiennit Buaa ab, rae b — mo6o# 3/1eMeHT MOArpynmbl 5. DTOT Kjaace —
MOJMHOXKECTBO TPyMIbl A.

YmHoxxeHue B C onpefe/sieTcsl Kak yMHOXKeHHe MpeacTaButeneit: (a,B) x
x(ayB) =a;a, B. Knacc a;a, B He 3aBUCHT OT OT BbiGOpa MpejcTaBUTes el
a; W ay K1accoB a;B U asB, a ToNbKO OT CaMMX KJacCOoB, €cJM MOoArpynmna
B — HopMasbHblil aemutens. ®akroprpynna Z/nZ rpynmbl LebIX YMCea Mo
MOJrPyIIe uhcel, esIKMXCs Ha /1, Ha3bIBAeTCsl IPYIINOH BEIUETOB M0 MOJLYJIIO 11
M COCTOHT U3 11 JIEMEHTOB.

[TosiesHo UMeTb B BHIy MOCTPOEHHYIO Bblllle LEMOUKY («H3 Tpex rpynm H
JIBYX 0TOOparKeHHH»)

l-B—-A—-C—1.

Crosiiast 10MOJHATENBHO CJIEBa eIUHHULA 03HAUAET, T10 OMPe/eIeHHIO, UTO OTO-
Opaxkenre B — A — BJioxKkeHHe MOATPYINIbI (T. €. 4To 06pa3bl Pa3HbIX IJeMeH-
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TOB Bcerza pasHele). Crosilliasi IOMOJHATENBHO CMIpaBa eIMHHIA 03HAYaeT, Mo
onpejesieHnto, uto o6pa3 otobpaxkenuss A — C nokpbiBaer rpynny C 1eu-
KoM. Kaxknasi cTpesika 1o ornpejie/ieH|I0 NepeBOIUT MPOU3BEIEHHE JIIOObIX IBYX
oToGpaxkaeMblXx 0ObEKTOB B MPOH3BeleHHe X 00pa3oB (Takue 0TOOpaKeHHUs
Ha3bIBAIOTCS 2OMOMOPDUIMAMLL).

Kaxknast cocennsisi mapa CTpeJioK B Hallell CTPOKe W3 YEeThIpeX CTPEsOK
o6JajiaeT TeM CBOMCTBOM, Ha3bIBA€MBIM TOUHOCTbIO, UTO BolXO0AWLU U3 Cped-
Hell epynnol comomoppusm nepesodum 8 1 8 mourocmu eeco obpas npu-
800Auec0 8 cPeOHIOI0 epYnny cAesa e0OMOMOPHUIMA.

Llerouka (B Hell MOxKeT GbITb M GoJiblile TPYNI W FOMOMOP(U3MOB) Ha-
3BIBAETCS MOYHOLU NOCAC008AMEALHOCTIbIO, €CITH B KAXKIOH CpeHell rpyme
BBITIOJIHEHO YKa3aHHOE U TT0JIUePKHYTOE BbIllle CBOHCTBO TOUHOCTH.

dakroprpynmbl Mo HAIUM CHelUaJbHbIM HOPMAaJIbHBIM JIEJUTENSAM JIETKO
BBIUMC/UTb. DTH IPYMIIbI

Si/R, R/G, G/{1}

COCTOSIT U3 JIBYX, TPEX M UEThbIpeX 3JEeMEHTOB COOTBETCTBEHHO, U KaxcOdas u3
HUX KOMMYMAMUBHQA.

Yro6bl BCe 3TO MOHATb, M0JE3HO PacCcMOTpPeThb elle Ipynny B Bcex CHM-
MeTpuil KyOa. B Helt 48 sjemeHToB. Y Kyba uerbipe OoJblUHE AMArOHaJH.
Cummerpun Ky6a mepecTasssiioT HX. Mbl moJiydaeM roMoMophi3M

B—)S4,

COTOCTABJSIONIMI CUMMETPHH KyOa nepecTaHoBKy AuaroHaJsei. O6pasom siBJisi-
eTcsl Bcsl rpynna 24 nepectaHoBOK JUaroHased.

B toxknectBeHHylo nepectaHoBKy 1 oToGpaxkatoTcst Be CHMMETpPHUH KyOa:
TOXK/IECTBEHHAS H aHTHIIOa/bHAsA (CUMMETPHUST OTHOCUTENILHO LieHTpa). B uact-
HOCTH, TIoArpynna u3 24 BpaiieHuil Ky6a oro6parkaercst Ha rpynny S, nepe-
CTAHOBOK JiMaroHaseil u3oMop@Ho.

Tenepb Hy>KHO MOCMOTpPEThb, KaKMe W3 TOATPYI TPYMIbl BCEX CUMMETPHH
KyOa sIBJSIIOTCS] B Hell HOPMAJIbHbIMU JIJTUTEJISIMH.

OcHoBHOe /ISl TEOPUU Pa3pelIMMOCTH YpaBHEHWH B pajukasax MOHsTHE
TEOPUH TPYII — 3TO NOHSITHE paspewumol epynnol. PaspeliiMocTb — 3T0
«COCTaBJIEHHOCTb M3 KOMMYTATHBHBIX COCTaBJstoUMx». [pynna G HasbiBaercs
paspeuiumoil, ecau st Hee CyLIECTBYeT TaKasl LelouKa HOPMaJbHbIX Je/uTe-
Jien

|-G —-Gy—...—(G,=0)

(G, — HopManbHbIi genutensb B Gy ), uTo Bee hakroprpynnbl Gy /G, KoM-
MYTaTHBHbI.
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Bhilile Mbl TOKa3aJgu, uto rpynna S; CUMMeTpHH TeTpasjpa pa3pelinma.

Elile Jierue npoBepuTh pa3pelitMoCTb TPYMIbl S3 CHMMETPHIA MPAaBHILHOTO
TPEYroJIbHUKA.

Henamuoro cioxHee 10KkasaTh pa3peliiMoCTb TPyNIbl B cCHMMeTpHi Kyba.

Ho cambiM 3ameuatesibHbIM siBJIsieTcs1 TOT (hakT, uto epynna S scex 120
nepecmaHo80K NAMU IAEMEHMO8 Yice Hepaspewuma. ITa Hepa3pellu-
MOCTb CJIEfyeT U3 TOTO, UTO e0UHCMBEHHbLI umerowuics e epynne Ss He-
MPUBUANLHOLEL HOPMAAbHOLL Deaumens — amo epynna u3 60 vemrolx ne-
pecmano8oK. A oHa yace He umeenm HempusuaIbHbLX HOPMANbHOLX Oenll-
meael (mpusuarvrole — 3mo 1 u cama epynna).

JlokazaTesbCcTBa 3THX CBOWCTB TPYMIlbl MME€PECTAHOBOK H3 TISITH 3JeMeH-
TOB MOKHO M3BJIeUb U3 CBOKCTB Jl0JleKasjipa — MPaBUJILHOIO MHOTOTPaHHUKA,
uMmerotiero 12 (oTcioa «Jl0ieKa», rpeueckoe «JBeHaIlaTbh») MATHYTOJbHbBIX
rpaHei, cxoasauxcs no 3 B 20 BepuiMHax W nepecekaioiuxces no 30 peépam.

B nonekasap MoxKHO BOHCATb NATb KyOOB, BEPLIMHAMHU KaKJ0I0 H3 KOTOPBIX
SIBJISIETCS] YacTh BepLUMH foaeKasapa. C 9ToH Le/blo HauUHeM ¢ OJHOH M3 MSITH
JquaroHasiedl rpanu. Ha aByx coceaHux rpaHsix, CXOJSIIIMXCS B KOHIlE 3TOH
JlMaroHaJiv, To)ke BbliOepeM MO TMPOXOJsIIEH uepe3 3Ty BePUIMHY AHaroHaJu
rpaHu (Tak, 4yToObl TPU CXOASLIMECS B TOH BepllIMHe N0jeKasjipa BbIOpaHHbIE
JIMaroHa/y rpaHell MepeBOAMJUCH JIPYT B JIpyra COXPaHSIIOUIMM 3Ty BepLIMHY
BpalleHueM jpoaekasapa). Ilponoskas sToT npoiecc BbiGopa auaroHasel B
BEpIIMHAX YK€ MOCTPOEHHbIX JHaroHaJsedl rpaHeil, Mbl GyaeM MoJydaTb BCe
HOBbIE JIHArOHaJIM IpaHel W BEPIIUHbI, MOKA He OCTPOUM BCe 8 BEpIIHH UCKO-
Moro Ky6a u Bce 12 ero pebep (ABJASIOLIMXCS IMarOHAISIMH JBEHALIATH TPaHel
JI0JIeKa/1pa).

Ha kaxknoii rpaHu noeKasapa Mbl MOJyYdM TaKUM MyTeM OJIHY AHaroHaJb.
Ecsu 661 Mbl Haua M ¢ APYrodl M3 MsATH JUaroHaJjell MCXOJHOW TpaHH, TO TMO-
CTPOUJIM Obl APYrodl W3 MSITH BIMUCAHHBLIX B J0/1eKa3p KyGOoB.

Onucannasi 31ech KOHCTPYKLMS Obliia vernosb3oBana Kensepom npu ana-
JI13e TIAaHETHBIX OPOUT U MOUCKE 3aKOHA pacIpe/ieieHUsT pacCTOSHUE TJIaHEeT OT
CoJiHLA B reOMETPHH MPaBHJbHBIX MHOTOTPAHHUKOB, BIUCAHHBIX APYT B Jpyra.
OH HasbIBaJ/l 3TO «rapMOHHEH MHpa».

[1ponenaB Takyio ke KOHCTPYKIHMIO C AHATOHAJSIMU TPaHel JIJisi HCXOJHOTO
Ky6a BMeCTO JI0leKas/pa, Mbl MOJyYuan Obl Ba TeTpas/apa, BNHCAHHBIX B KyO
(BMecTo nsATH KyOOB, BOMCAHHBIX B JI0€KA3/p). DTO MOCTPOEHHE TETPASIPOB
MO3BOJISIET JIETKO JI0Ka3aTh PA3pelIMMOCTb TPyII CHMMETPUI U BpalleHUd KyOa,
a ¢ HUMHM — paspeliiMOoCTb B pajMkKasiax ypaBHEHHH UeTBEPTOH CTeNeHH.

Jlaist nofekasapa v rpynnbl S; aHaW3 MOATPYIN U HOPMAJbHBIX JleuTesel
HEMHOTO CJIO’KHEe, HO TOXKe B TTPUHLIUIIE MPOCT: TePpeMHOXKast CHMMETPHH, JIETKO
MPOBEPHUTH, UTO MOArpynna o6s3aTebHO COBMAAaeT CO Beel rpynmnoi Ss, ecsu
OHa COJIEPKHUT XOTs1 Obl OJIHY CHMMETPHIO, EPECTaBJISAIOLLYIO MATh KyOOB HeueT-
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HbIM 06pa3oM, H YJIOBJIETBOPSIET MPUHIIMITY OTHOCHTEJILHOCTH («HE3aBHCUMOCTH
MOJTPYNIbl OT BEIOOPA KOOPJIMHATY), OMpPeNesionleMy HOpMaJbHbIe TeJIUTEH.

Jesio B TOM, UTO TPUHLMI OTHOCHUTEJbHOCTH JOCTABJISIET BMECTE C JaHHOM
(HeyeTHOH) CUMMETpHE TaK MHOTO PYTHX (MOJydyatolXxcsl U3 Hee KaKoH-s1100
elle CUMMETpHel, AeHCTBYIOlEH KaK MepeBbIOOp CUCTEMbl KOOPAMHAT), UTO U3
WX TIPOM3BEJIEHUII COCTABJISIETCS Y2Ke Besi rpynna Ss.

M3 HepaspelIuMoCTH Ipymibl S; MepecTaHOBOK MATH JIEMEHTOB CJIEyeT U
Hepa3pelIMMOCTb TPYMI MePeCTaHOBOK GOJIbILErO UHCAa 3JIeMeHTOB Sg, S7, ...

Bosspaiiasics K Teopeme AGessi, st CKaxy TOJbKO, UTO TPy MOHOAPOMUH
KOpHs cTemenn m (x = a'/™) — KoMMyTaTHBHasi rpynna (IFpynna BbYETOB M0
MOJYJII0 m). A epynna moHoOpomuL KOMOUHAYUL HECKOAbKUX KOPEeHHbLX
Gdynkyull cocmasasemes us MOHOOPOMULL COCMABASLIOWUX ee padUKaAA08
(koperHbLX hyHKYUil) TAK, UTO TPyNNa MOHOAPOMHH KOMOHHAIMM OKa3biBa-
€TCsl pas3peliuMoi.

[Tostomy ofliiee ypaBHeHHe CTeNeHH D WJM Bblllle HEPA3PELIMMO: Be/lb €ro
rpynna MOHOAPOMHH Hepasdpeluuma (UTo cJielyeT, Kak 3T0 00bsICHEHO BblIlle, U3
aHaJiM3a CUMMETPHUIL JIOJIeKasipa U UX JIEeHCTBUI Ha 5 BIUCAHHBIX B JI0J€KA3IP
Ky6OB).

Takum o6pasom, nokasaTesbCTBO TeopeMbl AGesisi COeluHsIeT BCE YACTH
MaTeMaTHKH: reoMeTpHio (JlofieKasap), anre6py (paspeliumble Tpymnbl), TOMNO-
JIOTHIO (MOHOJPOMHUS) U Jlayke (XOTst 06 3TOM $1 Bblllle HE TOBOPHJ) TEOPHIO
uhces (ajrebpanueckux). AHaJM3 TOXKe TOSIBJASETCS 37€Ch — B BHJIE TEOPHH
PUMAHOBBIX MOBEPXHOCTEH, U 1 CKaxy ceiuac 06 3TOM HECKOJILKO CJIOB.

Abenesoim urmeeparom Ha3bIBAETCS MHTErPaJl OT PALHOHAIBHON (DYHKIHH
OT JIBYX MEPEMEHHbIX, CBA3aHHbIX MeXy COO0H a/reOpanueckuM ypaBHEHHEM:

[= / R(x,y)dx,

H(x,y)=0

rie R — pauuoHaJsibHast pyHKuusi, a H — MHorousieH (onpejesisiiolyil Ty aj-
re6panueckyto kpuyto {H =0}, BI0JIb KOTOPOI BEIETCSI HHTETPUPOBAHHUE).

O1o — npsiMoe 0600611IeHHE KJIaCCUUECKUX «TaGJHUHbIX HHTerpasoB» Hbio-
TOHA, BKJIOUAIOUIMX B cebsi KBajpaTHble KOPHM, WJH WHTErpajsoB OT paly-
OHaJIbHbIX KOMOWHAIIMH TPUTOHOMETPHUECKUX (DYHKUMEH, WJH 3JJTMNTHUECKUX
UHTErpaJsioB, BbIpaXKalolUX JJIMHY 3JUIUICA WKW €ro Jyrd, BKJOYAIOUIMX KBa-
JIpaTHble KOPHU M3 MHOTOWJIEHOB CTereHu 4, U T. 1.

B sTOM ciyuae paankasioB st BblpazkeHUsl HHTErpasioB sIBHO HEJLOCTATOUHO
(MosIBASIIOTCSI, KaK BCE 3HAIOT, ellle W JIorapudMbl, apKCHHYChI, apKTaHTeH-
Cbl ¥ T. J1.). AHa/JIOrOM Pa3pelMMOCTH B pajidKajiax siBJASETCS B 3TOM CJyuae
BO3MOXKHOCTb UMMESPUPOBAHUSL 8 KAACCE INEMEHMAPHLLX yHKYuL, T. €.
BO3MOXKHOCTb TPEJCTABJIEHHs] MHTerpasa B BUJle KOHEUHOH KOMOUHALIMU pajii-
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KaJIOB, SKCIIOHEHT, JIorapu(MOoB, TPUTOHOMETPHUECKUX H 0OPATHBIX K TPUTOHO-
METPHUUYECKUM (PyHKLHH.

Oxka3sblBaercst, TOT «BBIUUCJIUTENBHBII» BOMPOC B AEHCTBUTENBHOCTH SIBJISI-
eTcsl TOMOJIOTMUECKUM BOIPOCOM TEOPHH PHUMAHOBBIX MoBepxHocTel. [eso B
TOM, UTO ypaBHeHHe asreOGpanueckoil «kpupoil» {H(x,y) =0} MoxHO pac-
CMaTpUBaTh Kak 3ajalolilee MOJAMHOKECTBO («KPHBYIO») He Ha BellleCTBEHHOM
niockoctd R?, a na komnaexcrot naockocmu C? (cunrtasi o6e nepemMeHHbie
X W Y KOMIUIEKCHBIMH UYHCJaMH). DTa <KOMIUIEKCHAsl KpUBasi» SIBJSIETCS] B
J€HCTBUTEILHOCTH (B BELIECTBEHHOM CMBICJ/IE) MOBEPXHOCTBIO, T. €. ABYMEPHBIM
BELIECTBEHHbIM MOJMHOr000pa3HeM TOro BElleCTBEHHO-UEThIPEXMEPHOro npo-
crpaHcTBa R, KOTOPBIM sIBJIsIETCsT «KOMIUIEKCHAst mockocTh» C?. 6o 0dro-
eduHcmserHoe KoMmilJiekcHoe ypaBHenue H(x,y)=0 sBasiercs yxe napoi
BEIeCTBEHHBIX: Be/lb HYJII0 PABHBI U BEILIECTBEHHAs!, 1 MHUMAsl YacTb 3HAUEHHS
MHorouJjieHa f.

C TOMOJIOrMYeCKON TOUKM 3peHHsl «KOMIJIEKCHAsl Kpusasa» siBJsieTcsl Be-
LLIECTBEHHO-/IByMEPHOH nosepxrocmoto. Inajkue AByMepHble MOBEPXHOCTH B
TOTIOJIOTHH BCe OTHCaHbl. Ec/i Takast TOBEPXHOCTb CBsI3HA, KOMMAKTHA H OpH-
eHTHpyeMma, To oHa Jubo maddeomopdna chepe S?, 6o nomyuaercs us che-
pbl MPHKJIEHBAHHEM HEKOTOPOro KOHEUHOro uuc/aa g raikux pydek. Coyuait
g=1 COoOTBETCTBYeT MOBEPXHOCTH TOPA, sIBJsIOLLErocst chepoil ¢ OAHON pyu-
KOH, ciyyail g =2 — MOBEPXHOCTH KpeHJieJisl, M0Jy4alollerocst coeJMHeHneM
JIByX TOPOB 110 MaJIeHbKOH 00LLeH OKPYKHOCTH (OrpaHUUHBaBLLEH Ha KaxK 101 U3
CKJIEHBAEMBIX MTOBEPXHOCTEH BBIKH/BIBAEMBIH MPH CKJIEHBAHHU JHCK). UHca0 g
Ha3blBaeTcsl pOJOM MOBEPXHOCTH.

OpuentupyeMocTb, KOTopol He obJajaet Jenta Mébuyca um copeprkallias
3Ty JIeHTy (Kak oOHapy:xun MEGuyc, NoTOMY W OTKPBIBLLUMI JIEHTY) MpOeK-
THBHasl TIJIOCKOCTb, BCErJa TrapaHTHPOBaHa Il KOMIJIEKCHBIX MHOrooGpasui
(MX opHWeHTalMsl 3ajaeTcsl HarpaBjeHHeM BpallleHds «oT 1 K i», ¢ Bo3spa-
CTaHHeM apryMeHTa BpallaeMoro BeKTopa). Tak uTO Bce KOMILIEKCHbIE aji-
reGpanueckue KpHUBble €CTECTBEHHO OPHEHTHPOBaHbI. [J1aKOCTb, CBSI3HOCTb H
KOMIAKTHOCTb — 3TO HACTOsILLMe orpaHHueHHsl. KoMNakTHOCTb BOCCTAHABJIM-
Baetcst NpH 106aBJECHUH K HEOrPaHHUEHHOH ajre6panuecKoil KpUBO#, Bpojie MH-
nep6oJibl, ee «6eCKOHEUHO ylaseHHbIx» Touek. Hanpumep, kommiekcHas npsi-
Masl, BellleCTBEHHO AuddeoMopdHas BelleCTBEHHON MJI0CKOCTH, AOMOJHSIETCS
JI0 KOMIAKTHOH KPUBOH OJIHOHM OECKOHEUHO ylaJleHHOH TOUKOH, UTO MpeBpalia-
eT ee B chepy Pumara, Ha3bIBAEMYIO TaKKe KOMNACKCHOU NPOEKMUBHOL
npsanoi. OkpyxHoctb {x*+ y>=1} npu pacCMOTPEHHH KOMIIEKCHBIX TOUEK
CTAHOBUTCS BELIECTBEHHBIM LMJIMHIPOM (3TO O0COOEHHO SICHO, eCJIH MepernH-
caTb ypaBHeHHe, BBIOPAB JPYryl0 CUCTEMY KOMIIEKCHBIX KOOPAMHAT, B BHJE
{zw=1}). 10T LUJMHAP CTAHOBUTCS CEPONl MPH €ro MOMOJHEHHH JIBYMS €10
6eckoHeuHo ynaseHHbIMH ToukaMu (2=0 n w=0). Tak uto B KOMIJIEKCHON
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06JIaCTH OKPYXKHOCTB OTIpefiefisieT B KauecTBe IMOTOJHEHHOH PHUMaHOBOMH MO-
BEPXHOCTH OMSATh IBYMEPHYIO cepy, Kak U npsiMasi, 1 UMeeT POJ HYJb.

Oco0ble ToukM (KaK KOHEUHble, TaK U GECKOHEUHO ylaJsieHHble) MOSIBJSIOT-
csl Ha aJreOpaMuecKnX KPHUBBIX B KauecTBe HCKJIOueHHsi. Hampumep, kpuBbie
{Xy=c} Ha MIOCKOCTH C KOOPJMHATAMH X W i HEOCOOHI IPH BCEX OTJHUHBIX OT
HYJIsl 3HAUEHHsIX TapameTpa ¢, a npu ¢ =0 3Ta KpUBasi UMeeT OJIHY TOUKY CaMO-
nepeceueHus (M, B MOTMOJHEHHOM BHJIE, OHA COCTOUT U3 JIBYX MepeceKaloniuxcs
B 3TOH TOuke cpep Pumana).

Teopema Abensn. FEcau pod pumamosol nogepxHocmu Kpusodi
{H(x,y) =0} pasen Hymo, mo sce aberegvl unmeepasvl 80046 IMOLL
Kpusol solpascaiomcs uepes asemenmaprole ¢yuwkyuu. Ecau gce pod
boavbule HYas, Mo HeKomopole us abenesolx uHmMeepasos 80046 IMOL
KpUBOl He ABALIOMCA INCMEHMAPHOIMU DyHKyuamu (om KoHya nymu
UHMe2PUpOBaAHU).

YnuBHUTeJbHA B 9TOH TeopeMe CBsI3b COBEPLIEHHO OTHAJIEHHBIX Ha TEpPBbIH
B3IJISII IPYT OT 1Ipyra o6JacTell MaTeMaTHKU: TEOPHH SJIeMeHTapHbIX (QYHKIHH,
VHTETPUPOBAHUST U TomoJioruk. Ho MaTemaTHKa ejMHA, XOTsl OpraHu3aTopbl
KoHrpeccoB u eqisiT ee Ha JECATKH «CEKLMI».

OJMH yacTHBIH cJjyuyail TOH TeopeMbl — TakK HasblBaeMasi «TeopHs MOji-
CTaHOBOK OJijiepa» — BXOIMUT 4acTO B HauasbHble Kypchl aHasu3a. Kpusble
pojia HyJsib (PUMaHOBBI MOBEPXHOCTH KOTOPbIX AU heoMopdHbl cdepe) oba-
JaIoT ellle OJIHUM 3aMeyaTesIbHbIM CBOMCTBOM: OHH SIBJSIIOTCS PAYULOHANbHbIMU
Kpusbimu, T. €. MOTYT ObITb 3ajlaHbl apamerpruecku B Buje {x = f(f), y =g(!)}
TMpH MOMOIIIH Mapbl palMoOHaMbHBEIX (YyHKIMH (f, 8).

Ecnu takoe npencrasienvie kpusoit {H(x,y) =0} u3BecTHO, TO Mbl M0JYy-
yaeM Ha 3TOU KPHBOH Bblpa:keHHe abeJsieBa MHTerpasa B BHIE

/ R(x,y) dx = / R (). g(0) (1) dt,

YTO CBOJMT BOMPOC K HUHTErPUPOBAHMIO pallMOHAJBbHON (DYHKUMH OT #, a 3TO
BCerja NpUBOJIUT K dJeMeHTapHOH nepBooGpasHoi (QyHKLMH.

Y6enumcesi, HanpuUMep, UYTO pallMOHAJbHONH KPHUBOH SIBJISIETCST OKPYXKHOCTb
{x* 4+ y? = 1}. [poBenem st 31010 Uepe3 Touky (x =—1, y=0) 3T0i KPUBOH
npsimyto. O603Hauasi TaHreHC ee HAKJIOHA K OCH X uepe3 f, Mbl MOJydaeM ee
ypasuenue: {y =1(1+ x)}. [Toacrasisist 370 BbipaxKeHue B ypaBHEHHE OKPYK-
HOCTH, Mbl MIOJIYUMM 151 ONpe/iesieHusT abCLMCChl X TOUKH NepeceueHust MpsiMoit
C OKpPYKHOCTbIO KBaJipaTHOe ypaBHEHHe, OJWH U3 KOopHeH KoToporo (x =—1)
M3BECTEH, TaK KaK Mbl TPOBOJIJIM MPSIMYIO Uepes3 3Ty TOUKY OKPYKHOCTH. 3Ha-
UUT, ¥ BTOPOH KOPeHb BbIpakaeTcs uepes ¢ palMoHabHO (1o dopmyse Buera
JUIS CyMMbl HJIH JIJ1S1 TPOU3BE/IEHUST KOPHEH).
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A WUMEHHO, MbI MOJIy4aeM BbIpaKeHHus1

JIOCTaBJISIIOLIME pallMOHAJIbHYIO MAapaMeTPU3aLMI0 OKPYKHOCTH U JI0Ka3blBalo-
1Me ee paloHaabHOCTh. [1pruBeneHHbIe GOPMYIIBI BEIPaXKalOT KOCHHYC H CHHYC
yraa (aprymeHTta KOMILIEKCHOTO UHCIa X + iy) uepe3 TaHreHc (f) MOJIOBHHHOTO
yrjia U MOTYT ObITh BbIBEJEHbI U3 3TOTO OGCTOSATENbCTBA F€OMETPHUECKH.

Mbl nosiyunsiu siBHOe cBelieHHe abesieBbIX MHTETPaJioB BJIOJb OKPYKHOCTH
K HHTErpaJjiaM oT palMoHa/bHbIX (QYHKUHHA BOJb MPSIMOK.

WcTopusi 3THX opMys (TecHO cBsi3aHHBIX ¢ «TeopeMoil [lucaropa», no-
CTaBJISIIOLIENl ypaBHEHHE OKPYXKHOCTH) BOCXOAHMT K 3ajiaue TEOPHH 4YHCeN O
«MU(aropoBeIX TPOHKaX» (peleHne KOTOPOH, BMeCTe ¢ 10Ka3aTebCTBOM «Te0-
pembl [Tucparopa», 66110 0ny6GJAHKOBAHO XaJIes MU KJHHOMUCHIO 3a Mapy Thicsy
qiet jio [ucparopa).

[Tpocreiiiieit «nucaropoBoit» TPoHKOH siBJsieTcs1 Tpokka (3,4,5) ueno-
YHCJIEHHBIX JUTMH CTOPOH TIPSIMOYTOJIbHOTO TPEYroJibHUKA, HCIOJb3YeMOro
erUMEeTCKUMH CTPOMTEJSIMU JIJISE TIOCTPOEHHUST TIPSIMBIX YIJIOB (Hanpumep, TMpu
CTPOUTENLCTBE MUpAMHUI). 3aaua e COCTOMT B TOM, UTOObI HAUTH 8Ce TaKue
TPOUKH.

Pelenue noctabisieT npeplylias paudoHasbHasi napaMeTpu3alius OKpyK-
HOCTH: eC/IH MapameTp ¢ uMeeT pallMoHaJbHOe 3HaueHHe v/, TO Mbl MoJlyuaem
palMOHANLHYI0 TOUKY (X/Z,y/2) Ha OKpy»KHOCTH, a M3 Hee — TU(AropoBy
TPOHKy Hesbix uncen (x = u? — 0%, y = 2uv, z=u*+ v?) 1, 320/1HO, OKA3aTENb-
CTBO TOTO, UTO JPYyrUX TPOEK, KPOMeE LieJbIX KPaTHbIX 3THX, HeT. CTaHaapTHas
erurnerckasi Tpoika mnoJyvaercst npu u=2, v=1. UroObl noJyyajsacb He-
COKpaTHMasi TpOHKa, Hy:KHO OpaThb B3aHMHO TPOCTble LeJble Yducaa o U U
pasHoil uetHocTH. [1pu u =3, v=2 nogyuaem (x=>5, y=12, z=13), TaK uto
52+ 122 =13

PaumnonasibHble BelllecTBeHHble KpHUBble 00J1aJaloT elle 3aMeyaTesbHbIM
CBOUCTBOM YHUKYPCAALHOCHIU: TaKyl0 KPHUBYIO MOXKHO HAapUCOBATb «EIMHbBIM
pocyepKoM Mepa», He OTpbIBasi ero oT Oymaru. DTo PUCOBAHHE OIpejiesisieTcs
JBUKeHneM ToukH (f(7), g(¢)) npu IBHKeHHH MapameTpa ¢ BIOJb BellleCTBeHHOH
npsiMmofi. Pasymeercsi, 3ech cjiefyeT BKJIIOUAaTh B KPHBYIO ee GECKOHEUHO
yaajieHHble TOUKH. [unep6osia, Hanpumep, paludoHaNbHa U YHUKYpcasbHa, HO
«eJIMHBbII POCUEpPK Mepa» MoJyyaeTcss TOJNbKO HA MPOEKTHBHOH TMJIOCKOCTH,
NpH BKJIOUEHHUH B runepbojly OECKOHEUHO yIaJeHHbIX TOouek, B KOTOPbIX
COeNIUHSIOTCS 06€ BETBH.

Briuncsienne pona 3ajganHol ypaBHeHUeM ajre6panueckoil KpHBOI He Bce-
ria npocto. Heocobas kpusas cmenenu n Ha NPOCKMUBHOLU NAOCKOCMU
umeem sceeda pod g =(n—1)(n—2)/2 (popmyra Pumara). B 3rom npotie
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BCero yGeauTbCsl MPH TOMOLIM CJEIYIOUIEro «HTalbsHCKOr0» CO00paKeHHUst
aarebpanvyecKor reoMeTpHH.

B komnaekcHom cayuae, 8 omauuue OMm 8eujecmeeHH0e0, Mmonoioeusl
npouje: 8ce HeBuLPOINCOCHHbIe KOMNACKCHbLE aneebpaudeckue 00veKmol
eduroeo cemelicmaa umerom OO0UHAKOBbLE MONOAOSUHECKUE CBOUCMBA.
Hanpumep, Bcsikoe (HeBbIpoXkKIeHHOE) ajrebpanueckoe ypaBHEHHE CTEleHH 1
UMEET POBHO N KOMNAEGKCHbLX KOPHeW, TOTAa KaK UMCJO BELLECTBEHHbIX
KOpHEH CJI02KHO MEHSIETCSl MPH W3MeHEHHH KO3(h(HIIMEHTOB HEBBIPOXKIEHHOTO
BEILECTBEHHOrO YPaBHEHHUS.

HeJsio 31ech B TOM, YTO BbIPOXKJI€HHbIE KOMIJIEKCHbIE 00BEKThI BbIIEJSIOT-
Csl KOMNACKCHbIM ypaBHEHHeM (B cJiyyae MHOTOUJIeHa OT OJHOH TepeMeHHOH
3TO — ypaBHeHHe «IUCKPUMHUHAHT paBeH HyJ10»). Ho ofiHO KoMmiekcHoe ypaB-
HeHHe — 9TO J1Ba BellecTBeHHbIX. [TosToMy sewjecmsennas KopazmepHrocmo
MHO2000pA3USL BLLPONCOCHHLLX KOMNACKCHOLX 00BeKmMo8 (Harnpumep, KOM-
MJIEKCHBIX MHOTOUJIEHOB, UMEIOILIMX KPaTHbIH KOPEHb) pasHa He eduwnuue, a
dsym (KaK KOpaaMepHOCTb TOUKH Ha BelleCTBEHHOMN MI0CKOCTH WM KOpa3Mep-
HOCTb BelIeCTBEHHON TPSAMOH B TPEXMEPHOM BEIlIECTBEHHOM MPOCTPAHCTBE).

CuieioBaTeIbHO, MHO2000pA3UE BLLPONOCHHOLX KOMNACKCHOLX 00BeK-
mog He deaum mMHo2000pasue 8cex KOMNACKCHbLX 00DeKMo8, TaK UTo MHO-
eoobpasue HeBuLPONCOCHHbIX 00DEKMO8 C8A3HO, U OM O00HO20 U3 HUX
MOJCHO nepetimu Kk A0bomy Opyeomy HenpepulsHoll depopmayueil 8 Kaac-
ce HeguLPOINCOeHHbLX KOMNACKCHOIX 00DEKMOs.

[Ipu Takoil HEBBIPOXKAEHHOH JlepOpMallMK TOTMOJOTHUECKHE CBOHCTBA Je-
thopmupyemoro o6beKTa (4HCI0 KOpHEH ypaBHEeHHs], PO aare6pandeckoi Kpu-
BOH W T. M.) He MeHAIOTCS. 3HAUUT, OCTAETCs BbIOPATh OJMH HEBBIPOXKICHHBIN
06'bEKT MOTpolile — cKaxkeM, MHorousieH (x — 1)(x — 2) - - - (x — n) — ¥ U3yUUThH
HY>KHbI€ TOTIOJIOTHUECKHE MHBAPUAHTBI TOJILKO JIJIsi HETO: OTBET OYJIET TAKHM XKe
W JJIST BCEX OCTAJIbHBIX HEBBIPOXKJIEHHBIX 00BEKTOB ceMelcTBa (UMCI0 KOPHeH
OCTaHEeTCsI PaBHBIM 11).

B cayuae cemeficTBa Beex asnreGpanuecKuX KPUBbBIX CTEMEHH /1 MOXKHO Ha-
YaTh C 1 MPSAMBIX Ha TJIOCKOCTH, MEPECeKaIOLIMXCsl ONapHo, HO He 110 TpH. s
noJiyyenust ypaBHenust {H{ =0} MoxHO Torza B3sTh B KauecTBe / mpou3Bese-
HHe 71 JIMHEHHBIX HEOJIHOPOJIHBIX MHOXKHTEJIEH, 06palllatolIMXCsi B HYJIb HA STHX
npsimbix. [Tosyuatoiasicss kpuBasi ocoba, Ho ypaBHenue {H =c} ¢ maJjbiM ¢
3a/1aeT yxKe HeocoOylo KPHUBYIO.

Tornosioruio 3T0# KPUBOH JIETKO HCCENOBATH, TaK KaK UCXOJHbBIE /1 TIPSIMBIX
JIOCTaBJISIIOT B KOMIJIEKCHOH obJiacTi n cdep Pumana, nonapHo nepecekato-
IIMXCSl B pas3fuuHbiX Toukax. [lepexon ot ¢ =0 K ¢ =& 3aMeHsieT OKPeCTHOCTb
KaXKJI0H TOUKH MepecedyeHus ABYX cdep MajeHbKOH LHIMHAPHUECKOH Tpy6ou-
KOH, COeIMHSIONIEH JIBE KOKPYKHOCTH», OFPAHHUHMBAIOLIME OKPECTHOCTH TOUKH
nepeceueHus Ha OIHOH U Ha APYro# cdepe.
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[Toncuer pona Tenepb cosceMm npocT. Ha onHolt — HazoBem ee u3bpaH-
HOH — c(hepe KoHuaetcst 1 — 1 TpyGouKa, CoeIUHSIIONIAsT €€ C OHOH U3 OCTaNlb-
Hbix cep. Ecau y6path Bce ocrajibHble TPyOGOUKH, KPOME 3THX, TO 00beIH-
HeHHe ocCTaBlUMXCS vacTeld cdep u BbiOpaHHOH cdepbl ¢ BbIOpaHHOH 1 — ]
TpyOouKoi auddeomopdro enuHoll cepe ¢ napoi AbIPOK /sl NPUKPENJeHHs
KaxK/10i U3 OCTaBLINXCS TPYOOUEK, UHCJIO KOTOPbIX ecTb g = (n —2) + (n — 3) +
+...+1=(n—1)(n—2)/2. Jobapaenne Kax10i U3 THX OCTABLINXCS TPY-
6ouek — 3TO NpUKJIeUBaHHe pyukHd. TakuMm o6pa3oM, poj HeocoOO# KpHBON
CTEMEHH 11 JIAeTCs STUM YHUCJIOM OCTaBILIMXCS TpyOoueK g.

Hanpumep, s n=1 uau 2 pon KpuBoii paBen 0, Mo3TOMy HHTerpaJsibl
BJ10JIb MTPSIMBIX H BJI0JIb KPHUBbLIX BTOPOH CTeNeHH (T. €. HHTerpasbl, CoJeprKaLiue
KBajlpaTHble KOPHH U3 MHOTOUWIEHOB BTOPOH CTeNeHH) 6epyTcsl B 3/1eMeHTapHbIX
¢byHkuusax. Ecau ke n= 3, To poji nog06HO0# Heoco60# KyGHueCKoi KPUBO#H pa-
BeH | W oHa BelllecTBeHHO D PeomopdHa MOBEPXHOCTH Topa (1MoJyyatolierocs
CrJIaXKUBaHHEM 0COGEHHOCTEH TPeyrosibHUKA U3 TPEX MOMapHO MnepeceKarolnx-
cst cep).

Kpusble crenenn 3 pona 1 HasbiBawoTes gamunmuueckumu (Tak Kak Bbl-
UMCJIeHHEe JUIMHBL JIyTH 2JUIMICA CBOAMTCS K MHTEPUPOBAHHIO PALHOHAbLHON
(byHKUMH BIOJb TaKOH KpUBOH). AjreGpanueckn ypaBHeHHe KyOHUECKOH KpH-
BOH 3amMMChIBaeTCsl B HajJlexallel cucrteMe apUHHBIX KOOPAHHAT HA TpOeK-
THBHOU TIocKocTH B BHIe {y?=x®+ ax+ b}. CooTBercTByOIIas pPUMAHOBA
MOBEPXHOCTh ajrebpanueckoil MYHKUUH § = v/ x° + ax + b nojiyuaercs U3 JByX
KOIMUH MJIOCKOCTH KOMILJIEKCHOTO [ePEeMEHHOr0 X, pa3pe3aHHbIX M0 ABYM Herle-
peceKaloLUMCsl 0TPe3KaM, OJIMH U3 KOTOPbIX COEMHSIET 1Ba KOPHSI MHOrouJ1eHa
X3+ ax+ b, a ipyroit coeMHsIET TPETHI KOPEHb ¢ GECKOHEUHOCTDIO.

O6a JiMcTa ckJeeHbl Tak, UTO MpH Mepexoje uepe3 KaxKiblii pa3pes Mbl
BCerja OKasblBaeMCsl Ha JPYroM JIMCTE, YeM TOT, C KOTOPOro HauMHauu. ITa
TIOBEPXHOCTDL ToJIyyaeTcst U3 napel cpep Pumana ¢ nBymsi ablpaMu Ha Kaxkaoi
NpU TMEPEKPECTHOM CKJEHBAHUH KpaeB JbIP KaxKaoi cepbl ¢ KpasiMH JbIp
JPYro# cdepbl, UTO U TPUBOJUT K TOPY.

Tako#i ke Top noJsiyuaercst M /sl KBAPATHOrO KOPHSI U3 MHOrOUJIeHa CTe-
neHd 4 (6eCKOHEUHOCTb 3aMeHSIeTCs 311eCh UeTBEPTbIM KOPHEM). DTH HHTerpa-
Jibl — OHHM COjlepKaT KBaJApaTHbI KOPeHb M3 MHOrOUJIeHa CTereHd 4 — Toxe
sasMnTHyeckue. Ecin xKe cTerneHb M0JKOPEHHOr0 MHOrOW/IeHa Bhillle, TO OYAyT
noJlyuaThCsi PUMaHOBBI TIOBEPXHOCTH GOJBIIETO PoJa g (/151 MOJyueHHs pojia &
CTerneHb JIO/KHA ObiTh 28 4 1 wiu 2g + 2). Ho B To Bpemsi Kak st poja g = 1
Mbl TOJIyuaeM 3THM CIOCOGOM W3 MHOTOUJIEHOB CTENEeHH 71 BCE PUMAHOBBI MO-
BEPXHOCTH, BelIeCTBEHHO NH(deomMopdHbie TOPY (B KaXKJI0M M3 cJyyaeB 1 =3
uiau 4), ToO pUMaHOBbI MOBEPXHOCTH GOJIbILIErO poja TakK IoJydaloTest He BCe,
a TOJIbKO OUeHb ClellHajbHble (OHH HA3BIBAIOTCS THIEPIJTHITHIECKUMH, T. €.
0600611IAI0IIUMHI 3JUIUIITHUECKHE KPUBbIE).
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Jlnsi ypaBHeHHi anreGpanueckux KpuBbIX Bbicokoi crenenun {H(x,y) =0}
OJIHOTO 3HAHMSl CTElEHH HENOCTaTOUHO /sl 3aKJ/IOUEeHHs O PalOHAJbHOCTH
KpuBoil poga g =0. Bce HeocoGble KpUBbIE CTENEHH 1 UMEIOT OJIMHAKOBBIH H
6oJbLIOH poj, AaBaeMblil opmyJioli Pumana, Tak uTo paundoHasbHble CJleyeT
MCKaTb Cpeld 0COObIX KPHUBBIX.

OkasblBaercsl, 3/1eCb TOXK€ MMeeTcsl MpocTol OOIIMH KPUTEpHH: MOosiBJe-
HHe 0COOEHHOCTEll KOHTPOJIMPYyeMbIM 00pa3oM yMeHbLIAeT poj, TaK uTo A
paLMOHAJBLHOCTH HYXKHO TOJIbKO, 4TOObl Y KPHUBOH OblLJIO JA0CTATOUHO MHOIO
ocobeHHOCTel (XOTs1 Obl KOMIJIEKCHbIX).

A uMeHHo, KaXKziasi mpocTast ocobasi Touka (camoriepeceueHye KpUBOH) 3a-
MeHsleT 0JiHy TPyOOUKYy B MOCTPOEHUH PUMAHOBON OBEPXHOCTH KPUBOH, 6JM3-
KON K Habopy 7 MpsIMbIX, a MOTOMY YMEHbLUIAET poj Ha |, Tak 4To J0CTATOUHO
umets (1 — 1)(n — 2)/2 Touek camonepeceuenusi, 4ToOLI PO ObLI HyJeM U BCe
abeJsieBbl HHTErpaJsibl BIOJb 3TOH KPUBOH BbIpaxKaJuchb Obl B 3JeMEHTapHbIX
(hYHKIHUSIX.

Hanpumep, Tak 06CTOUT es10 115l KyOHUECKHX KPUBbBIX, MMEIOLIMX XOTb OJi-
Hy 0co0yi0 Touky: (3 — 1)(3 —2)/2=1, TaK uto Bce 0cobble KyGHUECKHe KPH-
Bble paluoHasbHbl. KoMIleKcHasl TouKa camMolepeceyeHHsl MOXKeT BbIIVISIeTb
Ha BElIECTBEHHOH KPUBOH KaK U30/1MpoBaHHast Touka (npumep: {y? = x> — x?}).

JokasaresnbeTBo TeopeMbl Abesist 06 MHTerpaJiax TOMOJOrHYeCKOe: eCJId PO
GoJibllle HyJsl, TO XapakTep MHOrO3HAYHOCTH BblpaxKkalollel HHTerpasj KoM-
MJIEKCHOH (DyHKLMHK (H3MepsieMblil HajjlexKallell rpynnofi MOHOAPOMHH, T. €.
HEO/IHO3HAUHOCTH) GoJiee CJIOJKEH, UeM TaKOBOH Jyisl BceX KOMOHHALMH 3Je-
MEHTapHBIX (PYHKUHMH (T1aBHOE 37ieck — abeNeBoCTh, T. €. KOMMYTAaTHBHOCTB,
IPYMI MOHOJAPOMUH HCXOJHBIX MHOFO3HAUHBLIX 3JeMEHTApHBIX (yHKLMil 2/ u
log 2, uepes KoTOpble BbIPaXKalOTCS U OCTaJbHbIE).

Pa6otbl AGessi, cBsI3aBIlIMe TaK MHOTO 06JlacTell MaTteMaTHKH, ObIM HaWB-
HO MpeacTaB/eHbl UM A1 NyOsukauun [TapraKcKoil akajeMun Hayk, Kotopas
nopyursia Koum ouenuts ux. B pesynmbrare Teketsl AGesist ObUTH TOTEPSHBI
HA MHOTO JIeT, Tak Kak AKajemusi okazajach® He B COCTOSIHUM HX OLIEHHTD
BCJIEICTBHE MX UPE3MEPHOH JI/Is1 Hee HOBU3HbI (BIpoueM, NoJ0OHbIM 2Ke 06pa3oM
Koin u Akajemust 060LIHCh HECKOJIBKMMHU rojilaMu no3xe W ¢ lanya). Xots
JIMyBU/Ib B KOHLIE KOHLOB M ONYyOJMKOBaJ MX 000HX, TOMOJOTMYECKHE HAeH
ABesist ocTalOTCSl U CErO/IHS B TEHH M He BKJIOUYAIOTCS] MOUEMY-TO B YHHBEPCH-

6 AGenn xanoBascs, uto (paHily3ckHe MAaTeMaTHKH XOTST TOJIbKO BCEX YUMTh, He JKeJlas cami
HUYEMY YUMTbCSI: OJMH M3 HUX pa3bupaeTcst TOJbKO B cBoeill HeGecHOH MexaHuKe (3To Jlamnac),
JIpyroii — TOJILKO B Teopuu ynpyroctd (1o Ilyaccon), TpeTii — TosbKO B TeOpHH TerJa (3To
dypbe), a Kown aymaer TosbKO 0 CBOEM MpPHOPUTETE B pELIEHHH BCEX HA CBeTE€ BOMPOCOB
(nanpumep, npobiembl Pepma).

Dpanitysbl ke ony6JIHKOBaJIH B raszere, koraa AGesb B KOHIE KOHLOB yexas OT HUX B XpH-
CTHaHMIO, uTo joJsro »kuBlwni B [lapuxke GeiHsiK Obll HACTOJILKO O€JleH, UTO BbIHYXKIEH Oblil
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TeTcKHe yueGHUKH aHanu3a ([ypca ux elle yrnomuHas, Ho BypOaku, mbitasich
oBJasieTh TeopeMoi CTOKCa M BEKTOPHBIM aHAJM30M, MOCTaBUJ cebe 3ajaueit
npeonoJeTh BAusiHUe [ypca u GyecTsiie ¢ 3TUM CrpaBUJICs, XOTS 10 HE MOHSATOM
UM TeopeMbl CTOKCa Tak W He no6paJics).

B 1963—064 rr. s ynTas sekuyn 06 3TOH TOMOJOTHUECKOH TEOPUU ULIKOAb-
HUKAM MOCKOBCKOH 1IKoJIbI-HHTepHaTa Nel8, u omvH u3 Hux (B. B. Asiekcee)
BIOCJIEICTBHH WX OMyOJMKOBas B BHIe KHWKKU «Teopema Abenst B 3anauax
v penienusix». M.: Hayka, 1976. $1 Bocnosnb3oBascs 3To# TeMoil, uToObl 3a
CeMeCcTp paccKasaTthb IIKOJbHUKAM C HYJIEBbIMH HAuaJbHbIMH 3HAHHSIMH TaKHeE
Belllk, KaK KOMIJIEKCHbIe uncsia, «dopmysy MyaBpa», hyHiaMmeHTa bHYIO Mpy-
My, TOTMOJIOTHIO PUMAHOBBIX MOBEPXHOCTEH, pa3BeTBJIEHHbIE HAKPLITHS, MOHO-
JIPOMHIO, TPYNIbI TpeoGpa3oBaHUil H CHMMETPHIA, IPYIbI MEPECTaHOBOK, JIOKa-
3aTeJIbCTBO HEPA3PELIUMOCTH anreOpanyecKUX ypaBHEHHH BBICLIMX CTENEHeH.

A. I XoBaHckuil, ObIBIIMI TOrAa MOMM YUEHHKOM, IMepeHec HIeH Moe-
O TOMOJIOTHYECKOTO J0Ka3aTesqbCeTBa TeopeMbl Abesist Ha MU dhepeHLHa bHYIO
aareOpy ¥ TEOPHIO JIMHEHHbIX A1 depeHLManbHbIX ypaBHEHHH, re rpynmna Mo-
HOJIDOMHH COCTOMT He M3 MepecTaHOBOK, a M3 JIMHEHHBIX OMepaTopoB, Ja H
noHsATHEe (PyHIAMEHTANLHON IPYMIbl HY?KHO YCOBEPIIEHCTBOBAThL H3-3a OECKO-
HEUHOro, BooOlle roBOPS, YAC/a TOUeK BeTBJAeHUS. K ero 10CTHKEHHSIM B 3TOH
00/1aCTH OTHOCHTCSl JI0KA3aTeNbCTBO HEBO3MOXKHOCTH MPEACTaBJIEHHUS pellie-
HUH aUddepeHnanbHbIX ypaBHEHHH, BPOJle THIIEPreoMeTPHUECKOro ypaBHeHHs!
[aycca, mpuueM OH J10Ka3aJs He TOJLKO HENpPEeACTABUMOCTh TPH TIOMOLIU 3Jie-
MEeHTapHbIX (DYHKLIMH W UX HHTErpajioB, HO HEMpPEACTABUMOCTb JaXKe U eCJH,
KpPOMe TOro, JIOMYCKaTh K YUacTHIO B (popMmyJie AJsi pellieHHsl TPOU3BOJIbHbBIE
OJIHO3HAUHbIE TOJOMOP(HbIE PYHKIMH OT HECKOJBKHUX MEPEMEHHBIX.

B camble nocsiennue roapl st ipouen B xkypHasie «Topological Methods in
Nonlinear Analysis» cTaTblo MOJIOJOTO MOJLCKOrO MaTeMaTHKa (JI0JIr0 yUHB-
werocsi B Mockee) «HoBoe Tonosiornueckoe J10Ka3aTebcTBO TeopeMbl AGe-
JIs», KaK JIBe KarJju BOJbl MOXoyKee HAa MoH Jekinu 1963—64 rr., usnanuole
B. B. AsnekceeBbim B 1976 1. [lpuuem B crincke sutepatypbl KHura Ajiekceena
yrnomsiHyTa (psiaoM ¢ uutatod u3 kuurd HosukoBsa, ly6poBuna u domenko,
YKa3aBLIUX, UTO TOMOJOIHUECKOE J10KA3aTeJbCTBO «CYLIECTBYET», HO He CO-
CJIaBILIMXCSl HA KAKOe-JM60 ero u3JjoKeHue).

BO3BpalllaThesl B cBoio obsacth Cubupu, HasbiBaemylo HopBeruedi, memikom no Jibity ATiaHTH-
yeckoro okeaHa. Ha camom siesie AGesib repernpasiisijicst Ha OJIHOM M3 MEPBbIX 1APOXOJIOB, U JIeHer
Ha GUJIET Y HEro BIIOJIHE XBaTaJlo.

M3 nenaBHo BbinylieHHON H3natesberBoM «LlInpunrep» uurepecHedineii 6uorpadun Adess
MOXKHO y3HaTb, B YAaCTHOCTH, UTO €ro rNepBoHaua/lbHOE MaTemMaTHuyecKoe oOpa3oBaHHe Jaj emy
OTell-CBsILIEHHHUK, 00yuaBluuit ero, 6ynro 0+ n=0. J1o BcessieT HaeXKIy, UTO U BPeL OT MOAro-
TaBJIMBAEMOIl «MOJIepHU3ALMK> LLIKOJIbHOTO 00yuenust B Poccun 6yneT MeHblie, 4eM TOT, KOTOPOTo
xoTesin 6bl 106UTbesA pehopmaTopbl (HampuMep, COKpalllasi YHCJI0 4acoB Ha 00yueHHe MaTeMaTHKe
B JIBa-TPM pasa, a JIorapudmbl, JUTEPATYpy HJIH (U3KKY 2KeJjlas OTMEHHTb BOBCE).
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Boripoc o ToMm, Koro cuutaTb aBTOPOM TOTO WJIM MHOTO MaTeMaTHUecKOro
JIOCTHXKEHHS], HE CTOJIbKO HAay4YHbIH, CKOJIbKO COLMAJbHBIN.

[0. M. ManuH B cBoell UMTHPOBAHHOH BBIlIE CTaThe O «MATeMaTHKE Kak
npodeccuu U NPU3BaHUKM» MULIET, YTO HUKAKOE Pa3yMHOE MPABHUTENbCTBO HJIH
COOOLIEeCTBO He CTaHeT KOPMHUTbH JItoJied, 3aHUMAIOLMXCsl TeM MepeJHBaHHeM
M3 TyCTOr0 B MOPOXKHEE, K KOTOPOMY OH MPUPABHUBAET BCe 3aHATHSI MaTeMa-
THKOH: Be€/lb €CJIM B pe3yJibTaTe UrPbl C CHMBOJAMH W TMOJYYaeTCsl 4To-J160
noJie3Hoe, TO 3TO MPOCTO 03HAYAET, YTO OHO COJEPKANOCh YKe B MCXOAHBIX
NpeAnochlaKax.

[Tostomy, 3akJ/ouaer duiocod, MaTeMaTHKaM NPULIJIOCL U3006pECTH CBOH
MeTOJl, KaK ToJlyyaTh IPAHThl, CTHUMEHIUH U TOMY Moj06HOe CyOCHANpOBaHHE
CBOEH HAyKH: 3TOT METOJL COCTOUT B TOM, UTOObI 11pemeHd008anb Ha OTKPLITHS,
KOTOPbIX He COBeplas (M K KOTOPbIM YKOHTJIHPOBaHHE LIEMOUKAMH CHMBOJIOB H
He MOXKET MPUBECTH M0 CaMOK CBOEH MpUPOJIE).

Ho sTo nperenioBaHHe — He MPOCTOe HUCKYCCTBO, U UTOOBI 00yuaTh eMmy
He HCMOPUYEHHYIO elle UM MOJIOJeXKb, CJy»KaT, corjacHo MaHHHY, KOJIeIKH,
YHUBEPCHUTETHI U (PaKyJILTETHI, Ile HMEHHO W 00YyUYalOT HCKYCCTBY CaMOpEKJ/IaMbl
¥ MPETEHIMO3HOCTH. DTO, GYATO Obl, U COCTABJSAET CYMb MAMEMAMULECKOLO
00pa308aHUA.

XoT 51 KAaTErOPUUECKHU He COTJIACEH C ITUM PUIO0CODCKUMH MHEHHSIMH KaK C
UJ1easioM, s BBIHY2KJIEH COTJIaCHTbCSl, YTO 0OBbEKTHBHOE PACCMOTPEHHE COCTOSI-
HHUS1 J1e]1 HEPEJIKO UX MOATBEPIK/IAET, KaK KoHcTaTaluio 6eiibl. [1o pory ciyKobl
sl yuacTBYyI0 B KOMHCCHSX Jijisi oTOOpa M3 4HCJ/aa COTeH KaHAWAAaTOB Ha Tpe-
noJaBaTesbCcKue U MPoheccopCcKue MecTa B psijie YHHBEPCUTETOB, HalpUMeD,
B [lapwke. M s 3ameTs1, 4To MpH YeCTHOM JIEMOKPATHUECKOM TOJIOCOBAHHH
BCEMJa OCTAlCh B MEHBUIMHCTBE, FOJIOCYIOLIEM 3a CHJIbHBIX KaHAWJAATOB, a
HanboJblllee UUCJIO TOJIOCOB TMOJIyyaeT Jajeko He caMblil CHJbHBIH KaHIuaaT
(a yacto maxke U camblii caabblil U3 MPETEH/IEHTOB Ha MEeCTO).

Mou Kosern Tak 0OBSCHUIM MHE 3TO siBJeHHe: «Mbl MpekpacHo MoHHU-
MaeM, KTO CHJIbHEe, HO e0oa0cyem 3a caabeiuleeo, 4acmo npocmo u3 4ys-
CMBa camocoxparerus — Bellb uepes napy JieT oH OyIeT HallUM COnepHUKOM
MpH OUEPEIHOM MPOABHKEHHH, U TIO3TOMY AyHule 8olbpamos Ko2o nociabee.
K Tomy e, ecau ObL MbL, KAK MblL, CHUMAAUCL MOALKO C HAYHUHOIMU OOCTU-
HCEHUAMU U NePCReKmusant KaHoudamos, mo Ham Apuwioce 6ol Ha sce
nocnoL HASHAYAMb OOHUX PYCCKUX: OHU MOJTOTOBJIEHbI FOPA3JI0 Jyullle BCeX
OCTaJIbHbIX, U 3TO HAM BCEM COBEPLIEHHO OUEBHHO».

Cpenn 00Cy:KIaBLIMXCS TOT/IA KAHAMAATOB PyCCKUX Kak pas He Obl1o, HO B
0611IMX uepTax sl CKopee COrJiaceH C BbICOKOH OIIEHKOH MX TMOAroToBKH. Jlesio B
TOM, UTO YPOBEHb HAyYHOr0 06pa30BaHHs BO BCEX CTPAaHAX HEYKJOHHO CHHXKa-
ercs, a Poccnsi n B 3TOM 006111eMHPOBOM TIpoliecce, Kak U B JPYTHX, OTCTaeT.
Hanpumep, HalK LIKOJBHUKH 10 CHX MOP CBOOOAHO CKJIAABIBAIOT IpOoOH, TOr1a
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KaK aMepHKaHCKHe cmydenmol 1aBHO yxe aymalot, 6yato 1/2+1/3=2/5.
Kanudophus npuHssia jaxe nocTaHOBJEHHE, MOJATOTOBJEHHOE KOMUCCHEH, py-
koBoumoil HobGeneBckum Jsaypeatom [nenom CuGoprom, u ocrnapuBablieecs
(benepasibHbIMKM BJIACTSIMH KaK «aHTHKOHCTHUTYLIHOHHOE», TpeGoBaTh OT MOCTY-
nalwlyX B YHUBEPCUTEThl MaTeMaTHKOB yMeHHe Jiesuth 111 Ha 3 6Ge3 kom-
nblotepa (uero GOJILIIMHCTBO M3 HUX He yMmeeT). CeHaTOph! MbITAJMMCH MPOTH-
BOCTOSITh 3TOMYy OOYUEHHIO «BelllaM, KOTOpble UM (CeHaTopaM) HEMOHSTHBI
HEJOCTYITHBI».

MexyHapoHbli MaTeMaTHUECKUl COI03, uleHOM KICMoJHUTENbHOrO KO-
MuTeTa KoToporo st ceiiuac (o asrycta 2002 r.) siBasitoch (a Obl1 jaxke W
BULIE-TIPE3UIEHTOM), IEMOKPATHUECKHM TOJIOCOBaHHEM cBoell AccambJien npu-
HHMaeT BaKHble JJIs1 OlIeHKH MaTeMaTHKOB BO BCEM MHpe pellieHusi, Harpumep,
0 TIepeBoJie TOH WJIM WHOW CTpaHbl U3 OJHOH «KAaTEropuu» B APYTYIO.

ITo nesieHre Ha Kateropuu (OT MepBoH 0 NsATOH) Obl1O BBEIEHO B Ha-
yane XX B., BO BpeMmeHa [lyankape u [uab6epra, no npocToMy MpUHLMITY: B
HEKOTOPbIX CTpaHaX 00uM Cepbe3Hblil MaTeMaTHK — UX BKJIOUHJIH B NepsyIo
KaTeropuio, 1 Tak jiajiee 0 MsTOH BKJIIOUUTENBHO, a 60JIbllIe MATH MATEMAaTHKOB
MHPOBOTO KJlacca B OJIHOH CTpaHe «He ObIBAaeT».

[Ipu pasyuuHbIX MEXKIyHAPOJHBIX TOJIOCOBAHHSX CTPaHbl Pa3HbIX KaTero-
pUHA UMEIOT Pas3HOe YMCJO T0JOCOB, TAK YTO MPUHALIEKATb K TOH HJM HHOH
KaTeropuu NpakTHUeCKH BaxKHO (MeHsIeTCsl M uJIeHCKHH B3HOC cTpanbl). [1pu
06CYXK/IEHHH TIepeBoJia CTPaHbl B KATErOPHUIO TMOBBILIE MPENbSBISETCS CMHCOK
paboT, onyOGJMKOBAHHBIX 9TOH CTPAHOH B MpeblAylliHe TOIbI.

PaccmaTtpuBasi 3T CnHCKH, s 3aMeTHJI, 4TO Obla Obl Hy)KHA HyJieBast Ka-
TEropHsi: orpoMHoe GOJIBIIMHCTBO OMYyOJHKOBAHHBIX paboT He 3acJy:KHBaJjo
ny6/aukalMu. B pasHbIx cjyuasx y MeHsl MoJiydasuch, B 3aBUCHMOCTH OT KpH-
TepueB, HEMHOIO pa3Hble CTATHCTHKH, HO B CPEIHEM YUCAO HANPACHOLIX NY-
baukayutl okasoisaemes 66aouum 90% (803moacHO, Muposoe cpedree —
99%)".

CraTbH, Hy>KHbI€ MTPEXJle BCEro UX aBTOpPaM ]Il Kapbepbl U TPYIOYyCTPOH-
CTBa, JIETKO OMO3HAIOTCA M0 HasBaHHUsAM (Bpoie «OO6 olHOM CBOHCTBE OIHOTO
peleHust oHoro auddepeHIanbHOr0 ypaBHEeH s> ).

"TToauepkHy, uTo peub 3jeCh MIET He O MOMX JIMUHBIX MHTEPECAX, a O MOMbITKe 00'beKTHBHOI
OLIEHKH PaboT M0 CTeMeHH X HOBU3HDI: JINUHO MEHS HHTePecyeT M0 CBOeil TeMaTHKe 1 HeMaJlo TaKHX
pabor, nyoJMKalL{Io KOTOPbIX $I, 110 PACCMOTPEHWH, NMPU3HAI0 HEHYKHOW. TUIMUHBIA pesy/brar
(BepHOI1) HeHY KHOI paBOThI TAKOH: 1IeCTh Pa3 Mo ceMb JI0KHH COCTABJIACT COPOK JIBe JI0XKHHBIL. He
HY>KHO 3TO MyOJ/IMKOBATb MOTOMY, YTO aHAJIOTHUHBIH pe3yJ/ibTaT sl s10/10K BMECTO [I0XKHH XOPOLLO
M3BECTEH.

Yro6bl MOHUMATh, UTO TAKOE MaTeMaTHKa, BoBce He 0653aTe/IbHO ObITh MaTeMaTHKOM. MasikoB-
CKHIl cKasaJl, UTO «4eJI0BeK, OTKPbIBLIUIH, UTO IBarK/bl Ba — UeTblpe, Obl] BeJUKHM MAaTeMaTHKOM,
Jla>Ke €CJIH OH OTKPBIJT 9TO, CUHTASI OKYPKH. A TOT, KTO Telepb CUUTAET M0 TOF 2Ke (hopMyJie ropassio
60J1bLLIMEe MTPeIMETbl, HallpUMep JIOKOMOTHBbI, HUKAKOH He MaTeMaTHK>.
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VIMeHHO K MOOLIPEHHIO WJIH TPOCJaBJIeHNI0 TaKOro poia MAacCoBOH Jesi-
TeJIbHOCTH Yallle BCEro MPHBOAST MPHHUMAEMBbIE «JIEMOKPATHIECKHM OOJBIINH-
CTBOM>» pellieHus1 (BKJIoUasl [axke MPUCYXKIEeHHe CaMbIX MPECTHKHBIX HArpaj,
BpOJie HOOEJEBCKUX — UTOOBI HE TOBOPHTbL O MaTeMaTHKe — MPEMHET): Bellb 9TO
JIeMOKpaTHUeCKoe GOJbIIMHCTBO KaK Pa3 U COCTOUT M3 3aHUMAIOIIUXCS €OJHUM
CBOHCTBOM...» TaK Ha3bIBA€MBbIX «Y3KHX CITELMAJHUCTOBY.

Ouu pacnpocTpaHsiioT Jerenay, 6yATo B HAlll BEeK HUKTO M He MOYKET MOHH-
MaTb 6O0Jbllle, UeM OJMH y3KHIl Bompoc (06 0CO6EHHOCTSIX CTPOEeHHs MH3HMHLA
JIEBOH HOTH y 00€3bsiH TAKOTO-TO BHJA, KUBLIUX B TAKOM-TO TbICSUEETHH).
/1 HUKaKHe TIOMBITKY BEPHYThCS K GoJiee IIHPOKHM TOUKAM 3PeHHsl He OKa3bl-
BAIOTCsI YCIEIIHBIMHU: BeJlb JIIOJU SIPOCTHO OTCTaWBAIOT HHTEPECHI CBOETO KJaHa
M CBOM coOCTBeHHble. $1 na)ke pellns, B KOHIle KOHLOB, MyGJHKOBAaTb CBOH
JIMUHBIE MHEHHS 0 3aCJTy’KHBAIOLIMX BHUMAaHHUS paboTax, TaK Kak Hay4HoLl 8ec
MHeHU 00HO20 HeA0B8eKA AeSKO MOJNCem 8 ONUCAHHBLY YCA0BUILX Obinlb
boavuie, wem nodaurHas (HayuHasi, a He peKJlaMHasl) UEeHHOCMb «0emo-
Kpamuueckuxy peueHutl yeaolx HayuHolX KOMUMemos amux «Cneyuai-
cmos»®.

Crartblo MannHa, o KOTOpPOH s 37leCb paccKasblBalo, 3aKasas eMy s cam,
JUIsl KHUTH, TOICOTABJUBABLIENCST U BBIMYLIEHHOH K KOHLLY Thicsiuesietusi Mex-
JyHAPOJHbIM MaTEMaTHUECKHUM COI030M.

Bo Bpemsi bepaunckoro Becemuproro Maremaruueckoro Konrpecca 1998 r.
Mbl BCTPETHJIUCH ¢ MaHHHBIM, H 51 CKasaJ eMy, UTO CPOK C/laud KHUTH B TH-
norpauio y:Ke TOAXOAHUT, a ero crated elile HerT. Torma Manun pacckasad
MHe, UTO THIIET CTAThIO, H COOOIIN ee MepBhle J[Ba Te3Uca — O TOM, UTO TaKoe
MaTeMaTHKa U UTO TaKoe MaTeMaTHuecKoe o6pa3oBaHne (KOTOpbIe 51 epecKasal
BhILIIE).

51 cran pesko Bospaxkath, 1 MaHuH obelllaj MICbMEHHO OTBETHUTb HA MOM
BO3paKeHHsI CBOUM TPETbM TE3UCOM, UTO OH BCKOpe W ciesast. Bor sTor Te-
auc. Beenenne k nemy 51 monsi Tak: «HekoTopble HANOTH YTBEPKAAIOT, GYATO
MaTeMaThKa 1n0Ae3Ha IUisl Porpecca uesoBeuecTBa, (DU3UKH, TEXHUKH, HHIKe-
HEPHOTO Jlesia...» (B TEKCTe CTaThH CJIOBA «MAHOTBI» HET, HO YTBEP:KAAJ 3TO B
BepiiiHe HMeHHO 51, KOTOPBIH TOXKe He HAa3BaH B CTAThe).

Tpetuii Te3uc MocBsIleH KaK pa3 BOTIPOCY 0 1n0Ab3e Mamemamuru. 31ech
uurupyercst muenve I. Xapmu (B ero kuure «AmoJiornsi MateMarnka»), KOM-
MeHTHpYylolllero coBa [aycca, uTo «Teopus uMces — KOpOJeBa MaTeMaTHKH».
[To cioBam Xapau, eaagras obujas uepma KOPOAEBbL U Meopull Huces —

8 Muenue onHoro HbiotTona man TTyaHkape MoKeT 3HauMTh GOJIbLIE, YeM TOJ0COBAHHE JIeCATKOB
Jleii6nuuueB wian Xapau (naxe mocse Toro, Kak JleiGHHUIL MpU3HaJ OIIHOOUYHOCTb CBOErO MHEHHS,
Oy/LTO NPOU3BOJHAS OT MPOM3BEIEHUST PaBHA NPONU3BE/IEHHIO TIPOU3BOJHBIX COMHOXHUTEJIEH, U J1a-
e ecan O6bl Xapaum npusHan caenanuele nocse 50 JeT, B MPOTHBOPEUHE C ero MPaKoOeCHbIMH
3asiBJICHUSIMU, LUTHPEMbIMH HIXKe, paboTbl Jitnepa uiu laycca).
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amo noarnas becnoseznocns obeux. Xapau, o6Cyxas BOIPOC 0 TOM, KAKUMU
3a/lauaMM MaTeMaTHKy CTOMT 3aHUMaTbCS, caesan s cebst Caelylolni BbIBO:
MOYKHO 3aHUMATbCsl TOJbKO Aub0 meopueti uucea, aubo meopuet OmHo-
CUMEeAbHOCMU, NOMOMY MO MOALKO 3mu 08e HayKu He umeiom ceiuac
(v He noayuam Hukoeda 8 OyOyujem) HUKAKUX NONSHOLX NPUMEHeHUL
(ocobenno 8 soennom dene)?.

Sl pacckaxky cefiuac, Kakoe BHIOW3MEHEHHE TOJYYHJH 3TH JIOBOJbI Xapau
B pyKaXx €ro COBpPeMeHHbIX mnocJjenoBatener, Bpoge Manuna. Ho onu cra-
paloTcs He UMTHPOBATH CJIOBA HH O TEOPHM OTHOCHTENLHOCTH (SBJSIOLIEHCS
OCHOBOH aTOMHOH 6OMObI), HM O TeOpUH uuces. Kicrnonb3oBanue Teopuu ynced
CEKPETHbIMH CJy>K6aMH, 3aHUMAIOLIUMHUCS KOJMPOBAHUEM H JE€KOJMPOBAHHEM
MH(OpPMALIUH, SIBJISETCS ceiuac BaxKHEHIIUM HCTOUHHKOM (PMHAHCUPOBAHHS Ma-
TeMaTHKH. $1 cablian jgaxe, 4To OMH U3 KPYMHEHUINX BO BCEM MHpe Crelya-
JIUCTOB 1O TEOPHUH YUCEJT IABHO Y2Ke YJOCTOMJICS 32 ITO TeHEpabCKOTO UMHA B
COOTBETCTBYIOLLEM (HEHA3bIBAEMOM) BEIOMCTBE.

HesaBucumo ot coera Xapau, 51 3aHsICSl B MOCJe/IHee BpeMsl TPUJI0Ke-
HUSIMH TEOPHH OTHOCHTEJILHOCTH K TEOPHH UHCEJI.

Tesuc MaHHHA COCTOUT B TOM, UTO 104634 OM MAMEMAMUKL COCIOUM
808Ce He 8 CNOCOOCMBOBAHUL KAKOMY-AUOO npoepeccy, a, ckopee, 8 ee
«OCPOMHOM 8KAQOE 8 peuleHue OCHOBHOL npodiemb. NOCMuUHIYycmpuaio-
HO20 4en08e1ecmsas.

[Ipobaema oce ama, no Marnuny, cocmoum g8o8ce He 8 YCKOpeHUU
KaKko20-aubo npoepecca weaogeuecmsa, a 8 mom, 4modol 3mMom npoepecc
8CeMU CULAMU MOPMOSUMb.

«Betb,— roBoput oH,— ecJid Obl yMHUKH, 3aHHMaBILI1ecst mpobJemoit Pep-
Ma, YCOBEpPLIEHCTBOBAJIM BMECTO TOIO CaMOJIeThl U aBTOMOGHJIH, TO Bpela sl
yesjioBeuecTBa 6b1I0 Obl Kyaa GoJiblie!»

MaremaTtnueckne 3anauu, 1o ManuHy, c/ay:KaT UMEHHO 3TOH 1leJH TOPMO-
JKEHUSI: OHH OMBACKA0NM BHUMAHHUE YMHBIX JIIOJICH OT O0Jiee OMacHbIX 3aHATHH.

HasnbHeilillee paccyxaenue takoe: npodsema depma «K coxkajeHHIo, Te-
nepb yTpaThiia CBOIO M0JE3HOCTb», TaK KaK OHa y2Ke pelleHa YaiJacoM H TOTOMY
Gosiblile He criocobHa oTBjeKaTh. CJjie0BaTeNbHO, HYXKHO CHOPMYJTHUPOBATH
JIPYTHe (CTOJIb 2Ke HeJIerble) BOMPOChl, KOTOpble OYIyT OTBJE€KAaTh MaTeMaTHKOB
CJIEIYIOLINX TIOKOJIEHUH.

9Cpes MHOTHX IPYTHX BHICKA3bIBAHHUIT YKAaCHOH «Amosioruu» Xapau, MpOLMTHPYeM H Takue
HEMpoCTHTEIbHO MpaKoGecHble: «6e3 AGesisi, Pumana u [lyankape mup Huuero Obl He MOTEPSII»;
«6aJlIMCTHKA U a9POJIMHAMUKA OTTaJKHBalolle 6€306pa3Hbl U HEBbIPA3UMO CKYUHbI»; <5 He 3Hal0
TPOJBHKEHHs] B MaTeMaTHKe, HHHLIMMPOBAHHOTO YesioBeKoM ctapiie 50 Jiet, a B 60 siet or MaTema-
THKa 6ecriosie3HO 02KHaTh OPUIHHAJBHBIX Miei»; <HHKOMY ellle He YAal0Ch 0OHAPYKHTh BOEHHbIX
TMPUJIO’KEHUH TEOPHUH YHCeNT U TEOPHH OTHOCHTEJBbHOCTH»; «CJI€30TOUMBDBIH W TOPUHUHBIH ra3bl —
camoe TyMaHHOe OpyXKHe».

31



[unb6epT yxKe nomnbiTatcs caenath 3To B chopMyHPOBaHHBIX UM Ha Bce-
mupHom MaremarnueckoM Komnrpecce 1900 r. B [lapuxke «IIpobmemax», HO
Tenepb Hy»KeH HOBBIA CMHCOK OTBJEKAIOINX BOMPOcoB (MaHHH, Mpex/e Beero,
HarmoMHHaeT «NpoOaeMy GJU3HEIIOB», T. €. COCEIHUX MPOCThIX UHCEJ, PA3HOCTh
KOTOpbIX paBHa 2, Kak b u 7, 17 u 19, 29 u 31, ... : KOHEUHO JIN UHCJIO TAKUX
nap, WiH ke 6€CKOHEeUHO?).

§ 3. Mlpo6aemnbl MMabGepTa

[Ipo6sembl Tuab6epra okasaay yIMBHTEJNbHO MaJslo BJHSIHUS Ha pasBUTHE
maremaTHki XX B. OJlHa U3 CaMbIX KPACHBbIX H3 HMX — O PABHOCOCTaBJIEHHO-
CTH MHOTOTPaHHHKOB OIMHAKOBOT0 00'beMa'’ — Gblsia Ha caMoM Jiesie peliiena (¢
ny6JHKalMel pelleHnsl) 3a HeCKOJIbKO JIeT JI0 TOro, Kak [unb6epT ee noctaBuJI.
A OTKpBbITBIE cefiuac CBsI3H 3TOH MpoOJeMbl ¢ KBAHTOBOK Teopued moust [Hib-
6epT He 3ameTHJ. VX oOHapyKHJ/H JIHIIb BCJEACTBHE CTPAHHOTO COBIAJEHHS
COpPOKA3HAUHbIX OTBETOB B KOMITbIOTEPHBIX BbIUMCJEHHUSIX.

Ha passutue matemaruku B XX B. Ky/la 0oJibllee BAUSHHE OKa3asu paboThbl
yuenuka [unw6epra, [epmana Befins (pa3BuBaBiiero, ckopee, uieto Ilyankape,
YTO OCHOBHOH 3ajauedt mateMaTHku XX B. OyleT CO3/aHHe MaTeMaTHUeCKOro
anmapara TeOpHUH OTHOCHTELHOCTH M KBAHTOBOK (pH3HKH)!!.

5] pacckaxy 3/1ecb HEMHOIO O TeX JABYX W3 Mapbl AecsiTKOB npobJem [uib-
6epra, B KOTOPLIX HJET Peub O TOMOJOMHH — HanboJiee ObICTPO pa3BUBaBLIElCs
B XX B. 00J1acTH MaTeMaTHKH, CO3laHHOU Tpexie Bcero A. [lyaHkape, Teo-
pembl, OIIMOKK M 3ajlaul KOTOPOro JI0 CUX MOpP OMPEeAe/sioT COCTOsSIHHE 3TOH
HayKH.

IOB OTJIMYHME OT MHOIOYroJibHMKOB, MHOTOIPAHHUKHU paBHOI'O o6beMa He BCerja paBHoCcoCTaBJie-
Hbl, T. €. HE BCerjia Moryrt ObIThb paSGHTbI Ha B3aUMHO KOHI'PYSHTHbIE YaCTH.

''He Bce snaior, Kak orpomHa Gbina posib . Beiifisi B cTaHOB/JEHHH KBAHTOBOH MEXaHWKH.
HIpéaunrep pacckasbiBaeT, YTo eMy HHKAK He yJ1aBajoch MoJMyuHTh HabJ/ioaeMble B 9KCIIePHMEHTe
CMEKTPbl aTOMOB UCXOIs1 U3 YyiKe H3BECTHOM ﬂBOﬁCTBeHHOCTH BOJIHa—4YacCTHIa, TaK Kak, XOTs OH
yKe W Hanucan «ypasHenue LlIpénunrepa», CrieKTp HEH3MEHHO MOJYYaJsICsl HEMPEpbIBHBIM (Kak
B MHTerpaje, a He B psiie Pypbe), H3-3a TOro uto o6GsACTb, IJle PaCCMaTPHBANOCH ypaBHEHHE,
npocrtupaJgachb, €CTeCTBEHHO, HEOTPAHUUYEHHO AaJieKo.

Ho I Beiinb, kotopomy Llpénunrep pacckasan o CBOMX TPYAHOCTSIX, MOACKA3aJjg €My, uTO
oH, Befliib, yxe omuH pa3 npeojodiesi NMOAOGHYIO K€ TPYAHOCTb B TEOPHH YMPYroCTH, TJe OH
paccmaTtpuBas KOJieOaHUs] U BOJIHBbI B HeOTrpaHUYEHHbIX 006J1aCTSIX: JUIsT TIOJTyUeHHUsT THCKPETHOro
CMeKTpa Hy»KHO HaJI0KHTh PPaHHUHbIE YCJIOBHST Ha GECKOHEUHOCTH, HAalpUMep, MoTpeGoBaTh, YTOOb!
ncu-yHKLMsT Oblla HHTEerpupyeMa ¢ KsajapatoMm MojyJst. LLpénunrep HememieHHO Moc/enoBas
9TOMY COBETY, TOJYUHJI TpeéyeMbIﬁ CMEKTP aToMa BOJOpPOAA, W BOJHOBAsSI KBAHTOBAasi MEXaHHWKa
GBbICTPO CMEHHJIA TPEIIIECTBYIOLLYIO € MAaTPHUHYIO.
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OmmbKa, 0 KOTOpo#H s 3/1eCb TOBOPIO,—— 3TO OTOXKJIECTBJIEHHE TOMOTOIHH
C TOMOJIOTHSIMH, OTIpOBepruyToe camum [lyankape mpu mocTpoeHHH UM U3 J10-
JleKasqpa «TpexmepHoro MHoroo6pasusi [lyankape», Ha KOTOpOM Kakjiasi 3a-
MKHYyTasl KpMBasi FOMOJIOTHUHA HYyJIO (T. €. sIBJIsIeTCsl MPaHULIEH MOAXOAsIEN
JIByMEPHOH MOBEPXHOCTH), HO He Kaxk[asi FOMOTOMHA HYJIO (T. €. HerpepbIBHO
CTSITUBAETCS B TOUKY). JTO TpexMepHoe MHOrooGpasue Mpollle BCEro 3a/aTh
CHCTEMOH W3 TpeX ypaBHEHHH B ILIECTHMEPHOM BELIeCTBEHHOM (TpexMepHOM
KOMIIJIEKCHOM) TIPOCTPaHCTBE!

(3) X+ +22=0, |xP+ |y + 2P =1}

Wcnpasnenue 31oi o6Ku [lyaHkape npuBeso K pasiebHOMY PasBHUTHIO
JIByX HayK: TEOPHUH TOMOJIOTHI W TeOpUM romMoTonuil. K Teopuu romosioruit or-
HOCHTCSI, HAMPUMEP, OMHCAHHOE BbIllle UCC/e0BaHKHe a0e/eBblX HHTErPaJoB B
3aBUCHMOCTH OT POJia PUMaHOBO¥ noBepxHocTH. K Teopun romoTonuii oTHOCHT-
csl, HAaMpUMep, M3yyeHHe MOHOAPOMHUE ajreOpauuecKux (yHKUHMH (OTNHCaHHOe
BbIllIE TIPY MCCJIEI0BAHUN HEPA3PELIMMOCTH YPaBHEHHH B pajMKaJiax).

Mumuoroo6pasue Ilyankape TOCTyKHIO TakKe MPOOOPA3OM «IK30MU-
yeckux cgpepy Muanopa — earadkux MHO2000pa3Ul, 20MeOMOPPHbBLX
obovlunoll chepe, Ho He Jugpeomopproix eti. IInsg ceMUMepPHOH cdepbl
TaKWX MHOrooGpasuii, He 1uddeomMopdHbIX APYT Apyry, 28, U 0JJHO U3 HUX, TaK
HasbiBaemasi «cgepa Eg», 3aaaercs nojoGHbIM ypaBHeHHIO (3) ypasHeHuem
Bpuckopra B necsitumeprom npoctpanctse CP:

P+ +2+u*+0*=0, |+ |y + |z

2o,

YroObl MOJYUUTb OCTaJibHble 3K30THUECKHe ceMuMepHble cdepbl MuuHopa,
HY’KHO 3JIeCh 3aMeHsIThb MoKasaTeJb D Ha Yucao 6k — 1 ¥ B3ATb 3HAUeHHS
k=1,...,28 (Tpu oaHOM H3 3THUX 3HAUeHWI k MOJyUHTCs MHOTooGpasue,
CTpaHHO AU(peoMopdHoe 0ObIUHON ceMUMePHOH cdepel).

Bosnukiasi 3aech HoBasi HayKa — dughgpepenyuaroHas monosoeus —
SIBJISIETCS HAYKOH O IVIaJIKUX MHOrooGpasusx U OJHOH M3 caMblX (yHAaMeH-
TaslbHBIX 00J1acTell MaTeMaTHKH. AMepHKaHCKOe MaTeMaTHuecKoe OGIECTBO B
TOMe, TMOCBSILIIEHHOM MaTeMaTHyeckoMmy HacJsemio A. [lyankape, coo6umJo,
uto [lyankape siko6bl «He GBI 3HAKOM C MOHSITHEM IJIaJKOTO MHOro06pasus»
(KoTOpoe OH-TO U BBeJs B MaTeMaTHKY). Ho o coumaibHbIX MpHUHHAX MTOA0GHOT0
«JIeMOKPATHUECKOT0» TepPecMOTpa UCTOPUH HAYKH H OLIEHKH €€ JTOCTHXKEHHH o
yKe CKasaJl Bbllle.

«ITpobnema Ilyankape» cocTout B TOM, roMeoMopHO JiU cepe Jo6oe
3aMKHYyTO€ CBSI3HOE TPeXMepHOe MHOTO0OpasHe, Ha KOTOPOM BCSIKasi 3aMKHYTast
KpHBasi cTsArnBaeMa B Touky. OHa M CerojgHs ocTaeTcs OAHOH M3 OCHOBHBIX
npo6JieM TOMOJIOTHH.

“+ulP+ 1o
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Mexty mpounM, OJIHUM M3 OCHOBHBIX JOCTHXKEHHH Tomosorud XX B. §IBU-
JIOCB OTKPBITHE TOTO (PaKTa, YTO B MHOTOMEPHOM (MHOT/a Aake 6eCKOHEeUHOMep-
HOM) cJayuae MHoroe ynpouiaetcs. Hanpumep, Bce y3iibl pa3Bsi3blBalOTCS YaKe
B UETbIPEXMEPHOM MPOCTPAHCTBE (M CIMPUTHI YTBEPK/AJH, YTO YMEIOT 3TO HC-
noJsib30BaTh), a npobiiema [lyankape peliena ajisi MHOrOMepHbIX cep (HauuHast
C pa3MepHOCTH 5 TUMoTe3a 0 TOMeOMOP(HOCTH chepe BCSIKOro MHOroo6pasus,
TJle CTATHBAEMBl B TOUKY BCe c(hepbl MeHblIEH pPa3sMepPHOCTH, BEpHa).

Tonosiorust — BakHel11as yacTb MateMatHkM XX B., U YAHBUTEJbHO, KaK
MaJo o He# aymasn [unbbept. UTo ke KacaeTcsi caMoOro MOHATHS T[J1aJKOTO
MHOroo0pasusi, To ero obcyxKaan yxxe Jlykpeuui, yrBepxaaniumii B «IIpupone
Beuter» («De natura rerum», I B. 10 H. 3.), UTO aTOMBI J€SITCS MO CBOHCTBAM
CBOEH MOBEPXHOCTH Ha CJIeyIole TPH KaTeropuu (cefiuac MaTeMaTHKH UX Ha-
3bIBAIOT [VIAJKOH, KyCOUHO JIMHEHHOH U TOIMOJIOTHUECKOH): HEKOTOPble CKOJIb3SIT
JPYr 10 JIPYry CBOMMM IJIaJKMMHU TOBEPXHOCTSIMH, APyrue, nogoGHO MHOTO-
rpaHHUKaM, CTaJKUBAIOTCS CBOMMH YIJIAMH, TPETbH K€, MOJ0OHO PbIGOJIOBHbBIM
KpIOuKaM, UMelOT OCTPUSI-KPIOUOUKH M CMOCOOHBI KPENKO COEAMHSATLCS JIPYT C
JIPYrOM 3THM HErJIaJIKHMH BbIPOCTAMHU.

Tonosornueckue npo6saemel [nnbbepra HMEIOT B ero crnucke Homepa 13
1 16. B o6oux ciayuasix peub MAET O CaMbiX MepBOHAUAJbHBIX, HCXOAHBIX BO-
npocax MaTeMaTHKH, MO3TOMY B poccHuiickux o63opax npobsem [unbbepra ux
0ObIYHO MPOINYCKAIOT, U 51 OCTapaloch BOCMOJHUTD ITOT HEOCTATOK.

B Tpunanuato# npo6seme 3To BOMPOC O pellieHrH 0611ero anre6panueckoro
ypaBHeHHsl CTereHu 1,

+ax" '+, 4a,=0,

[Ipu n < 4 takoe ypaBHeHHe pellaeTcsl B pajuKajax, a mpH rn = 5, BooobLie
roBopsi,— HeT. Ho Bce ke npu noMouiy pajykanoB MOXKHO (M0JJ0OHO TOMY Kak
9TO JIeNIAl0T /IS pellieHns] KBaJApaTHOTO YpaBHEHHsI) CBECTH BCSIKOE ypaBHEHHE
CTeMNeHH D K CreluabHOMY YpaBHEHHIO

(4) ¥ 4ax+1=0.

CrermanbHyto ajnre6panyeckyio (yHKIIHIO OJHOTO TlepeMeHHOro x(a), onpene-
JISIeMyI0 3TUM YpaBHEHHEM, A0CTaTOYHO A06aBHThb K pajavkasam, uToObl yepes
KOMOHHAUMKU 3TUX (DYHKUMH M pauudoHa/bHbIX (YHKUHHA BbIPas3uTb (DYHKLHIO
x(a,...,as), 03HaUaIOLLYI0 KOPEeHb 00LLEro ypaBHEHUs CTENeHH 5 ¢ 3aJaHHbIMU
KO3 hHIIHEHTAMH.

O611iee ypaBHeHHe cTerneHd 6 CBOAUTCS B TAKOM 2Ke CMbICJIE K CIellHabHON
ajrebpanueckoil pyHKUMK x(a, b) oT ABYX MepeMeHHbIX, OnpeesieMoil ypaB-
HeHHEM

P +ax® +bx+1=0.
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Touno Tak ke Jyis pelieHusi oOIlero ypaBHEHHs! CTeleHd 7 J0CTaTOYHA
crielagbHas anrebpanueckasi GyHkuus x(a, b, c) OT Tpex nepeMeHHbIX, onpe-
JieisieMasi ypaBHeHHeM

X 4+ax*+bx*+cx+1=0,

0 KOTOpOH W uaeT peub B npobjeMe [unab6epra. Bornpoc coctout B TOM, «a
HYJICHLL Al 8006We GYHKYUL Mpex NepemenHblx?» — MOICHO AU 8bLpa-
sumo amy gyukyuio x(a,b,c) 8 sude Koneunotl Komburayuu GyHKyuil,
Kaacoas U3 KOmopoLx 3a8UCUm AUULb OM 08YX NepemeHHolx?

[Tpumepom Takoil KoMOHHALIMK («<cynepnogduyuu» no luivbepmy) ABisi-
ercs dynkums u(a, b, c) =v(a,w(b,c)): n1Be dhyHKUMH (v U W), OT JIBYX rNepe-
MEHHBIX KaxX</last, COCTABUJIM B KAUECTBE CYNePro3uliii HOBYIO (yHKILIHIO (i) OT
TpeX apryMeHToB. B o6liem ciyuae KOMOUHHPYIOTCSI B CJIOXKHYIO (DYyHKIIHIO He
JiBe PYHKIHH, a J060e UX KOHEUHOE UHCJIO, TPUUEM KaXK/bli apryMeHT MOXKeT
BXOJIUTh B CYTEPNO3UIHI0 U HECKOJBKO pas.

[Ipu mocTaHOBKe 3TOro BOMPOCA UPE3BbIUAHHO BAXKHO (PMKCHPOBATH KJaCC
(yHKUHMHA, O KOTOPBIX HIET Peub: OTBETHI JUIs PA3HbIX KJIACCOB YAUBUTEIbHO
HETTOXO0XKH.

[Unb6epT y»Ke 3HaJ, UTO «Pa3pbIBHBIX (DYHKIHH, CYLIECTBEHHO 3aBUCSIIHX
OT TPeX NMePEeMEHHbIX, HET»: eCJIH JI0MyCKaTh JII0Oble Pa3pbiBbl Y COCTABJISIONINX
CYNepPMo3uLHMI0 (DYHKLHH, TO YHCIO apryMEHTOB CTAHOBHTCS HECYILIECTBEHHbIM
(rs1aBHBIM 06PA30M H3-3a PABHOMOILHOCTH KyOOB pasHbIX pa3MepHOCTed apyr
IPYTY, B TOM YHCJIe — TMPOCTO OJTHOMEPHOMY OTPE3KY).

[Tostomy [U/b6epT MOCTaBHI CBO BOMPOC TaK: @ MONMCHO All BbLPAZUIMD
onpedessiemyio npuBeOeHHbIM BblUle YPABHEHUEeM cmenenu 7 QyHKYLIO
z(a, b, c) cynepnosuyueii Henpepo 8 H ol X hynKkyuil 08Yx nepemerHolx?

3ameuaTeibHbIl MPOrpece Obl JOCTUIHYT JiHIIL uepe3 GoJiee ueM MoJBeKa,
koraa A. I Butyuikun pazo6pas aHasorHuHbIN BONPOC 1JIs1 2AQOKUX (hyHKY UL
B8MECIO HenpepolBHbLX.

Ero pesymbraT o3Hauas, 4TO crmeneHeo CAONCHOCMU p-eaadkol (p pas
HenpepolsHo dughepenyupyenoll) Gynkyuu om n nepemeHHolx onpe-
deasiemces geaudunoli Opobu n/p: yem GOJbIIE UHCJAO APTYMEHTOB 7, TeM
(byHKUHsT cy0XKHee, a ueM GoJiblile [aAKOCTh p, TeM MPOLLe.

A nuMeHHo, TIpe/iCTaB/IeHHe p-TIAIKUX (QYHKLHI /1 TepeMeHHBIX CyIepro3n-
UMSIMH §-TJaJIKUX (QYHKUIHHA £ epeMeHHbIX BO3MOXKHO 3aBEJIOMO He JIJIst BCsi-
KO pasJyiaraeMoil (yHKIMU KJacca (p,71), eCJii CJOXKHOCTb NMPeNCTaB/SIONINX
(hYHKLMI MeHblIe, YeM CJIOXKHOCTb MPEICTABASEMbIX, T. €. €CJIH

k n

)

q p

TO MPEACTABUTH CTOJb MIAAKUMU (PYHKUHSMH MOXKHO He BCE.
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Hanpumep, Tpu pasza nuddepeHippyemblie QyHKIHH TPeX MepeMeHHbIX 3a-
BEJIOMO He BCe MPEJCTaB/SAIOTCS KOMOMHALMAMU TPU »Ke pasa AudQepeHin-
pyeMbiX (DYHKUME JBYX T€PEMEHHbIX: €CJ/IM TMpPeACTaBJIeHHEe CyNeprnosulihel u
BO3MOKHO, TO TOJIbKO C HEH30EKHBIM CHHKEHHEM TVIaJIKOCTH MPEICTABSIOLINX
¢yHKME (M0 MeHbleldl Mepe JI0 g < 2).

OCHOBHBIM TEXHHUECKHM CpPEICTBOM, KOTOpPOE MCMOJIb30Bal BUTYLIKHH,
OBLIN OLEHKH MONOA0UHCCKOL CAOMHOCTMI BeUCCMBCHHbLX areedpauye-
ckux mHoeoobpasuii, panee nonyuennbie K. I [TerpoBckum u O. A. OseitHUK
B uX pabGorax o jpyro# (uiectHaauartoi) npobseme [uabbepra, 0 KOTOpo# s
paCcCKaxy HHXKe.

JokasatesbcTBa Butyiikuna 6biin nos:ke ycoepiieHctsoBanbl A. H. Kosi-
MOTOPOBbIM, KOTOPBIH JlaJl €CTeCTBEHHO-HAyuHOe, T. €. BbIXOJsllee 3a paMKH
MaTeMaTHKH, HCTOJKOBAHHE BUTYLIKHHCKOM CJI03KHOCTH 71/ p B TEDMHHAX TEOPHH
nepeaaud UHPOPMALUK, CO3/IAB CBOIO MEOPUIO KINCUAOH-IHMPONULY» KAAC-
co8 ¢yHKkyuLl (3NCUIOH — 3TO €, rpedeckast 6ykBa, oObluHO 0003HauawLas B
MareMaTHKe MaJjioe YHCJI0).

KoJsiMoropoBcKkasi 3rcHJIOH-3HTPONHS U3MepsieT MHHUMAJIbHOE UMCJIO (JIBO-
MUHbIX) 3HAKOB, HEOOXOIUMOE JJIsl YKa3aHUs (PyHKIMHM M3 M3ydaeMoro KJjacca
C 3aJIaHHOH TOUHOCTBIO SMCHUJIOH (3TO YHUCJIO HEOOXOIUMBIX TBOMUHBIX 3HAKOB
pacTer Mpu yMeHbLIEHUH BEJMUMHBI €, W «CJOXKHOCTb» OMNpeNesieT UMEHHO
CKOPOCTb 3TOr0 POCTA).

PaccMoTpumM, paau oGUIHOCTH oMpejiesieH|st OGIIEro MOHSATHS, KAKOE YTOIHO
KOMIaKTHOE METPHUECKOe MPOCTPaHCTBO M M 3afalMMCsl LieJbl0 yKasaTh ero
TOUKY C TMOTrPelIHOCTbIO, He npeBocxoasdilell €. Ecin B M BbiGpaHa e-ceTb,
T. €. TaKoe KOHEUHoe MHOXKecTBO (M3 N(g) Touek), uTo LIApbl pajuyca € ¢
LLeHTPaMM B 3THX TOUKAX LIeJIHKOM MOKPbIBAIOT Bce M, TO 10CTAaTOYHO MPUMEPHO
log,(N(g)) 3HaKOB: HY’KHO Be/b TOJbKO yKa3aTb OJHOTO TpejcTaButess u3 N
3JIEMEHTOB CETH, OH U OyJeT e-TpUOJIHKEHHO 3a/1aBaTh JII000H 3J1eMEHT CBOETro
apa.

Jlnst otpeska M =0, 1] esmuuna N pacter kak 1/, a a5 kpanpara (ky6a)
CO CTOPOHOI (peGpom) earHUUHOM KB — Kak (1/€)? (cooTBeTcTBeHHO, Kak
(1/€)?%), TaKk uTo cKopocTb pocTa BesuuMHbl N ONpee/sieTcsi pasMepHOCTbIO
KOJHpyeMoro npoctpaHctsa M.

B cayuae mpoctpanctBa M riaaxkux (yHKUME (HAa KOMIAKTHOM KyOe B
f1-MEPHOM TMPOCTPAHCTBE M C OrPAHMUEHHBIMM KOHCTAHTOH MPOU3BOAHBIMH 10
nopsiika p, uToObl 9TO MPOCTPAHCTBO (DYHKLMH ObIO KOMIAKTHBIM) pasMep-
HOCTb TPOCTpPaHCTBAa OecKoHeuHa, HO 4ucao N(g) 3/eMeHTOB CeTH KOHEUHO,
XOTSl OHO W pacTeT MpH yMeHbIIeHUH € ObicTpee JI060H (0TpUIlaTebHOMN) CcTe-
MEeHH BEJUUMHBI £,— HAMPHUMEp, PACTET IKCMOHEHIMAJBHO.

Kosamoropos nokasai, uro ao0eapugn uucia N(g) mouex MUHUMANOHOL
e-cemu pacmem 6 amom caydae kax (1/€)"?. Ecan 6l hyukumn k nepemen-
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HbIX, YUAaCTBOBABIIIME B CYNEPNO3ULIMH, UMEJH [VIAJKOCTb ¢, TO C X MOMOIIIbIO
MOKHO OblJIO Obl MOJYUHTL JJIS TPEACTABAsAeMbIX (DYHKIHHA CeTh, Jorapudm
yHc/Ia ToueK KOTopol Gbil Obl nopsiaka (1/€)*4. Ecu 310 uMc/io MeHble Mu-
HUMaJIbHO BO3MOXKHOTO /151 (DYHKLIMH 71 epeMeHHbIX TJIaAKOCTH P, TO, 3HAUHT,
npejroJiaraBlieecs npejicTaBjieHue CyneprnosuuusaMi (yHKLUHH CTOJIb GOJbLION
IJIaJIKOCTH HEBO3MOXKHO (IIpHUEM He TOJIbKO Cyujecmsyrom HenpeiacTaBUMble
(yHKIMH, HO HX AaXKe OOAbUUHCMEBO).

[Toz:xe Kosmoropos noxasas, u4To ec/id OTKa3aTbCsl OT [VIAJKOCTH M JI0-
MycKaThb K YUacTHIO B CYMepro3ULMH BCE HeNpepbiBHbIE (DYHKLHH, TO JioOast
HernpepbIBHAS QYHKLHUS OT /1 MIePEMEHHbIX TPeCTaBJsIeTCs Cyrneprno3nLMel He-
NPePbIBHBIX PYHKIMH OT BCEro TpeX MepeMeHHbIX, a 3aTeM APHOJIb/L TPeICTaB I
VX U CYTeprio3uLMsSIMU HETPEPbIBHBIX (PYHKIME JBYX MepeMeHHbIX. B 3aKoHUHB-
el 3ty ceputo pabot tTeopeMe Kosmoroposa efMHCTBeHHast ynorpebJsemas
(byHKLMS JBYX TI€PEMEHHbIX — 3TO CYyMMa apryMeHTOB X + Yy, a BCe OCTaJlb-
Hble HerpepbiBHbIE PYHKLMH, H3 KOTOPBIX COCTaBJsIeTCS NPEACTAB/AIOLIAs BCE
HernpepbIBHbIE PYHKUHH OT 71 MEPEMEHHbIX CYNeprio3uLMsl, 3aBUCAT KaxKaas OT
OJIHOH JIMLIb MepeMEHHOH.

[To moemy MHeHHIO, [UALGEPTY He CJie0BaO 3a0bIBATH TPU POPMYJTUPOBKE
13-i1 npoGsieMbl U 06 asecebpauueckux NPeICTABJAAIOIINX PYHKLIHUAX OT MEHb-
11Iero uMcsia rnepeMeHHbIX, UeM NpejcTaBJsieMast.

Hanpumep, neficTBUTEbHO JIM I pelIeHHsl oO0llero ajnre6panyeckoro
ypaBHEHUs! cTeneHu 6 Heobxodumo UCnoJb3oBaTh ajaredpanueckyto QyHKLHIO
dsyx TepeMeHHBbIX, WJH, Modxcem ObiLmb, KAk U 041 YpPasHeHus cmene-
HU Namo, MONHO obotimuce areebpauyeckumu GyHKYUAMUL om 00HOU
nepemerHol?

CaejieHne 0011ero ypaBHEHHUs! CTeNeHH 71 K (DYHKLMAM OT 11 — 4 TiepeMeHHbIX
yaaeTcsi, HO, HauMHasl C HEKOTOPOro 1, MOXKHO H30aBUTLCSl W OT elle OAHOH
nepeMeHHOH, Tak YTO J0CTaTOYHO 1 — D apryMeHTOB. JTO siBJEHHE MPOJOJ-
»KaeTcst W Jlasiblile, TaK UTO JIeJO CBOAWUTCS K ajreOpauueckuM (DyHKIUSIM OT
He OoJiee ueM 71— S MEPeMEeHHbIX, €CJH MCXO/Hasl CTerneHb ypaBHeHHsl Oblia
6oJibllIell HEKOTOPOro (J0BOJILHO OBLICTPO M TAMHCTBEHHO PACTYLIEro BMeCTe
¢ §) uucna n(s).

JlokasaTb HeCBOJMMOCTb K CYyNepro3uLMsaM ajirebpaunueckux (yHKUHMH OT
MEHbIIIEro, YeM y MCXOJHOH (PYHKIMH, UUCJIA MepeMeHHbIX (MU XOTs Obl He-
CBOJIUMOCTb K ajire0panuyeckuM (yHKLHUSIM OT OJIHOH MepeMeHHOl) HUKTO MoKa
He cyMes. $1 moJaraio, ofHaKO, UTO TaKOH ajre6panuyeckoll MpeacTaBUMOCTH
MPENATCTBYET MONOAOSUHECKAA CAONCHOCMb 8€MBAeHUSA TIPECTABISEMbIX
(byHKLMH, Tak uTO TpeJCTaBJeHHEe OKA3blBAE€TCS HEBO3MOXKHBIM HE TOJIbKO B
KJ1acce anredpanuecKux (QyHKLHH, HO U B KJacce TOMOJOTHUECKH SKBHBAJIEHT-
HBIX UM (BO BCell 06J1aCTH KOMIJIEKCHBIX 3HaYeHUH apryMeHTOB) KOMIJIEKCHBIX
HeMnpepbIBHbIX MHOTO3HAUHbBIX (DYHKIIMH KOMIJIEKCHBIX apPTYMEHTOB C TOMOJOTH-
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YeCKH TaKUM »Ke BETBJIEHHEM, KaK Yy ajreOpanueckKux (pyHKIMH MaJjoro uucsa
MepeMeHHBIX.

EMHCTBEHHBIM yCreXoM B 3TOM HAlpaBJieHHH OKa3asoCh HCIO0Jb30BaHHE
BBIYUCJIEHHBIX MHOIO Pajd 3TOH LleJh KOTOMOJIOTHH TPYIIT KOC, TTO3BOJIUBIIIee
MOCTPOUTb CBOEOOPA3HYIO MeEOpUrd «XAPAKMEePUCULEeCKUX KAACCOBy QA-
eebpauneckux QGyHKyLL.

ITUM crnocoOOM YaaeTcs J0KA3blBaTh HEMPEICTABUMOCTb ajrebpanuecKux
(bYHKUMH nOAHbBIMU cynepno3uyuamu U3 anredOpanueckux (yHKUUH OT MeHb-
ILIEr0 YHCJia apryMEHTOB, UeM y pasjiaraeMoil B Cyneprnosuuuio GpyHkuuu. [1oa-
HAs cynepnoauyus omnpenessieTcsi Kak CJI0XKHast (QYHKIMSI TaK, uTto 06si3a-
TEJIbHO YUMTHIBAIOTCSI BCE BETBH CJIOXKHOH (DYHKUMH: /71-3HauyHasi (yHKIHS OT
n-3HAuUHOH MMeeT POBHO Mmn 3HAueHWH, a He MeHblie. Harpumep, dpopmysa
VX +V/4x onipesienisier, Kak 704Has CYNePTIOUINS, LembLpex3Hauny 0 hyHK-
11110, BOBCE HE COBMAJIAIONLYIO C JBY3HAUHOH (DyHKIMEH 34/X.

HenpencrtaBuMocTb TAKUMH TTOJHBIMH CYNEPIIO3HLUSMHI (DYHKIUH CO CJINLI-
KOM CJIOXKHBIM JJIsi MPEICTABUMOCTH BeTBJIEHHEM yjaaercsi J1okasaTb. Ho, k
COXKAJIEHHIO, B CMbICJE 3TOH TEOPHH «Hepa3pellMMbIMH B paJiMKajax» OKa-
3bIBAIOTCS YK€ YpPaBHEHMsST MJIaMIInX crerneHedd 3 u 4 (motomy uto craHgapr-
Hble KJlacCHUeCKHe (hOPMyJibl JOCTABJSIIOT, KDOME HYXKHBIX TPEX HJIH UeThbIpex
KOpHEH ypaBHEHHUsI, ellle MHOTO «MapasuTHbIX» 3HAUEHHH COOTBETCTBYIOLIUX
CYMeprio3ulUil pauKasioB, He YA0BJIETBOPSIONIMX HCXOIHOMY YPaBHEHHIO).

M36aBuTbcs OT TpeGOBaHHS TOJHOTbI H3yuaeMOH CYMeprio3ullMH B TeO-
pUM XapaKTEPUCTHUECKUX KJ1aCCOB ajrebpanueckux GyHKIUH MoKa He y1aa0Ch.
51 oTmeuy TOJIbKO, UTO 3/1€Ch MOXKHO HAJeSIThCS HA TIOMOUIb /Mmeopuu cme-
wanHoblx cmpykmyp Xodaca: 3Ta TOMOJOTHUECKAsT TEOPHs] CHAGKAET LMK
Ha 0co6oM asre6panyeckoM MHOTOOOpasHH yKazaHHeM O TOM, OT IJIAJKOTO
MHOTr000pa3sust KaKO# pasMepHOCTH 3TOT LIMKJ MPOUCXOJUT. DTa PasMepHOCTD
MPOUCXOXK/IEHHS] HEe WHBAPHAHTHA OTHOCHUTEJIbHO rOMEOMOP(HH3MOB, €CJIM OHH
He SBJSIOTCS anreGpauueckuMM, HO COXpaHseTcs MpH ajreGpanueckux OTo-
OpaKeHHUsX.

Yr1o6bl HEMHOTO OGBSICHUTH, O YeM HJET peub, PACCMOTPHM TPEYTOJbHHK
M3 TpeX 3JJIMNTHYECKHX KPUBBIX. DTO MPHBOJUMOe ocoboe ajreGpanyeckoe
MHOroo0pasue COCTOMT W3 TPeX MVIAJKUX (TOPHUECKHX C BELIeCTBEHHOH TOUKH
3peHVst) KOMITOHEHT, TPAHCBEPCAJILHO MepeceKalouXesi MOMapHO B TPEX TOUKAX
A, B, C, mo ofHO# /151 Tapshl.

Cpeyt BellleCTBEHHO-0IHOMEPHbIX LIMKJIOB 3TOrO BELIECTBEHHO-ABYMEPHOTO
MHOroo6pasusi TEOpPUsi CMeLIaHHBIX CTPYKTYp BBIIEJSIET Te, KOTOPble MOXKHO
peasii30BaTh Ha OJIHOH HEMPHUBOJAUMON KOMITOHEHTE: OHH KTIPOUCXOIAT» U3 TOM
(r1aaKoi) KOMITOHEHTHI.

A 3amkHyTbIH TpeyrogbHblii Tyt ABCA (onpeseseHHbIH STHM YCJOBHEM M0
MOJIYJII0 CYMM LIMKJIOB OMIHCAHHOTO paHblile Klacca) UMeeT yaKe MPUHLUITHAIBHO
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MHOE MPOUCXOXKJEHHe, onpesiesieMoe KOMOMHATOPUKON MepeceueHui TIajKux
KOMIIOHEHT, a He HX BHYTPEHHOCTSIMH.

3anoMuHaHue LUKJIOM Pa3MEPHOCTH TOTO TJ1aJKOro MHOrooOpasusi, KOTo-
poe ero NnopoauJ/Io, MO3BOJSIET HANEATHCS HA MCIMOJb30BAHHE 3TOH CTPYKTYpbI
JUISl 10Ka3aTe/IbCTBA HEBO3MOXKHOCTH PeIyKLUHMH Gojiee MHOTOMEPHOH CTPYKTY-
pbl PYHKIHY MHOTHX MEPEMEHHBIX K MaJIOMEPHbIM.

[Hectnaauaras npo6aema [nabbepra HaunHaeTcs ¢ OHON M3 CTapeHlInX
¥ (yHIaMeHTaJbHEAINX MaTeMaTHUeCKHX 3a/au: KaK MOJcem Boleasidemo
geujecmserHas aseebpauueckas kKpusaa cmenexu n (3ajaHHasi Ha TJIOC-
KOCTH ¢ KoopiuHaTamu (x,y) ypaBHenuem {f(x,y) =0}, rme [ — mHorousen
CTerneHu 1n)?

B caiyuae crenenu 2 Bompoc pellieH ellle JIpeBHUMH: KPUBAsi — 3TO 3JJIMIIC,
runep6osa uin napadosa. Ho [unab6ept npeanountaeT cCunTaTh 3T TPH KPUBbIE
OJIMHAKOBBIMH: UTOOBI UX CPaBHUTb, HAJ0 TOJbKO MOMECTHTb X Ha OOJbLIYIO
Haulell 06bIYHON MIOCKOCTH NPOEKMUBHYIO NAOCKOCMY, TIe napadoJia 3aMbl-
KaeTcsl OHOH OeCKOHEUHO ylasleHHOH TOUKOM, a runepbosia — AByMsl (1ocJie
Yero oHa CTaHOBHUTCS NH(D(HeOMOPdHOIH OKPYXKHOCTH H JiayKe MPOEKTHUBHO el
9KBUBAJIEHTHOH).

Tonosiornyeckue onucanus KpuBbIX cTeneHeil 3 v 4 Gblid nosyueHbl Hbio-
ToHOM U [ekaprom, Ho yxke 115t KpUBBIX cTeneHu 6 Bonpoc Oblil ellle OTKPBIT BO
BpeMs jpokgana [unbbepra, u [Map6epT Tak copmyupoBas NepBblii BOMPOC
cBoeil 16-i mpoGieMbl: damo MONOAOUHECKYIO KAACCUPUKAYUIO pACHO-
A0JMCeHULl 8cex arcebpaudeckux Kpusolx cmenexu 6 Ha seujecmseHHou
npoeKmusHoll NAOCKOCTU.

Haubousbliiee uncao KOMIOHEHT CBI3HOCTH BElLECTBEHHOH anrebpanuecKon
KpHBOIi paBHO g+ 1, rie g — pos Kpusoii (1. e. g = (n— 1)(n —2)/2 nas rnan-
KON KpUBOM cTereHH 1), — 310 «Teopema XapHaka». [1o aToii Teopeme, Hanpu-
Mep, HauboJblllee YHCJIO KOMIOHEHT CBSI3BHOCTH («OBaJIOB», TH((eoMophHBIX
OKPY>KHOCTH, OTpaHHuMBaloOLlell Kpyr) y ajrebpandyeckoil KpUBOH cTereHd 6
paBHO 11.

[unb6ept coobLIMI B LOKJA/E, UTO OH 3HAET, KaK UMEHHO MOTYT ObITb pac-
MOJIOXKEHbI 3TH OBaJIbl, KOIJIa UX YHCJIO0 MAKCHMaJbHO, T. €. paBHO 11: moavko
00uH U3 Hux codepicum opyaue 8HYMpPU 6020 KKpYaa», @ YUCAO IMUX
BHYMpPeHHUX 08a108,— ymsepacdar [urebepm,— aubo I, aubo 9.

Kak Moryr ObiTb pacrosioyKeHbl OBaJibl KPMBOH cTereHH 8 (MX UMC/I0 He
MPEBOCXOAUT 22), HEU3BECTHO U CETOMIHS: MOCTPOeHO 0KoJ10 90 peasndyonuxes
pacrnoJioxKeHu# 22 oBaJsioB M HalJleH CITMCOK U3 MPUMEPHO COTHH pacroJioxKe-
HUH, HCUEePTILIBAIOIIMI JJIsi 22 0BAJIOB BCE PACIIOJIOMKEHHUS, HE TPOTHBOpeUallie
yKe JIoKa3aHHbIM TeopeMaM. Ho /sl MPUMEpPHO MOJYAI0XKHHBI U3 THX KaH-
JIMJIATOB MX peasM3yeMOCTb HEH3BECTHA (TOUHOE UMCJO OCTABLIMXCS TPYIHBIX
CJyuaeB MEHSIETCS HE TO €XKEroJlHO, HO TO €XKEMECSUHO).
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O611ee UUCIIO TOMOJNOTHYECKH PA3JIMUHBIX pacrosoxKeHuil 22 (Heanrebpau-
UeCcKHX) OBAJIOB COCTABJISIET MHOTO MUJIJIHAPJIOB, HO MOUTH BCE 3TH PACMOJIOkKe-
HHUS yKe UCKJIOUEHb! IOKa3aHHBIMK TeopeMaMu Ji/is aireOpanuecKux KpPUBbIX.

Bonpoc 0 monoaocuueckom cmpoeruu areebpaudeckux mMHoeoobpa-
3utl, 3a0aHHbLX OOHUM UM HECKOAbKUMU NOMHOMUAAGHOIMU YPABHEeHU-
AMU 8 BEULECMBEHHOM AM@OUHHOM UL NPOCKMUBHOM NpOCMpaHcmae,
A82emcs 00HUM U3 PYHOAMeHMANbHeL WX 80NPOCO8 8Cell Mamemanmu-
KU, 4acmo Heobxo0umoin 048 UCCACOOBAHUSL CAMbIX PASHOLX NPUKAAOHOLX
sadau (e0e amu ypagHerus ONUCHLBAION Me UM UHbLe 3AKOHbL NPUpOodbL).
Hanpumep, peub MoxeT uaru o ¢pazosoix duaepammax (B TepMOJIUHAMUKE),
0 nosepxnocmax Pepmu (B GusnKe MeTaNIOB), O n0BEPXHOCMAX PpeHeas
WK OUcnepcuoHHOM COOMHOuLeHUY (B ONITHKE H B TEOPHUH PacrpoCTpaHeHHs
BOJIH) U T. L.

Ha moii B3risi, 3ToT Bompoc ropasno BaxkHee W mnpobsembl epma, u
o6cykaaBlIelics Bbille «1pobJeMbl 6JH3HELLOB» B TEOPHH NPOCTLIX Ynces. Ho,
K coxKasleHHIo, ajreGpanyeckie reoMeTpbl He MOTYT MOMOUb PelleHHI0 1eHCTBH-
TesibHBIX (real, R) Bonpocos.

N. T. Tlerposckuii (B 30-e rr.), a 3atem ero yuenuua O. A. OueiiHUK
(mpumepHo okoJio 1950 1), moJyunsu 3ameuaTesibHble OUeHKU c8epxy OAs
OCHOBHbLX MONOAOUHECKUX UHBAPUAHIMOB 8eUWEeCMBEHHbIX aicebpauye-
cKkux muoeoobpasuti — vuces bemmu (T. €. uMCesN HE3aBUCHMBIX LMKJOB
pasHbIX pa3MepHOCTEN: HapUMep, OJJHOMepHOe uncyo bettu b, st Topa pas-
HO 2, TaK Kak Ha Tope 2 He3aBHCHMbIX OJHOMEpPHbIX LMKJA, Napajjeib H
MepHUJIHaH, a Bce OCTaJbHble OJTHOMEPHBIE LIMKJIbl — 11€JIOUHCJIEHHbIE JITHEHHbIE
KOMOMHALMK Napajiiesd i MEpUIMaHa).

Pesysbratsl [lerpoBekoro u OJieliHUK MpsIMO MPOJOJKAIOT TeopeMy bBesy
(0 TOM, UTO KpHBbIE CTEMNEHeH M U 1 TiepeceKaroTcsi B He 6oJiee UeM /M1 TOUKaX)
¥ HepaBeHCTBO XapHaka (OlLleHHBallllee CBEPXY KOJHUECTBO OBAJIOB KPHBOM
creneny n unciaom (n— 1)(n—2)/2+1).

Jlnist anreGpanueckoil rTHIeprnoBepXHOCTH!? CTeNenH /1 B BELIECTBEHHOM MPO-
€KTHBHOM TIPOCTPAHCTBE PA3MEPHOCTH M KOMOMHALMS uuces bBeTTu oleHH-
BAETCSsl CBEPXY HEKOTOPbIM (JIOBOJIBHO CJIOXKHO OMHMCHIBAEMbIM) MHOTOUJIEHOM
CTENeHH M OT BEeJIMUMHBI 11, KOTOpbIH B pa6ore OJieHHUK 3aaaH AJIMHHON Lie-
MOUKOH PEKYPPEHTHBIX COOTHOLIEHHH, MO3BOJSIONIER BCE XKe FBHO BbIMTHCATD

12[unepnosepxrocmoio B N-MepHoM MHOTOOGPA3UH MM MPOCTPAHCTBE HA3BIBAIOT MOAMHOTO-
o6pasue KOpa3aMepHOCTH OJIHH, T. €. paamepHoctd N — 1. Hanpumep, ypasuenne {x; =0} 3anaer
B MPOCTPAHCTBE C KOOPJAMHATAMH (X[, ..., Xy) TMIEPIIOCKOCTh, @ TOUKA — 3TO THMEPIIOCKOCTh
Ha NpsIMOH.

Cmeneroio anreGpanuecKoil FHIIEPIIOBEPXHOCTH, 3a1aHHoi ypaBHenueM {f(x) = 0}, HasbiBaercst
CTelNeHb MHOrouJieHa f (Hanpwmep, CTeINeHb ]'[pﬂMOﬁ Ha MJOCKOCTH — €IMHHIIA, a OKPY?>KHOCTH —
JIBa).
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OTBET B Ka)KJI0OM KOHKPETHOM cJlyyae (aHaJIOTHUHbIe OTBEThI MPUBENEHbI U IS
cJaydasi MHOroo6pasui, 3alaHHbIX CHCTEMaMH W3 HECKOJIbKHX ypaBHeHHH, Kak,
HarpuMep, KPUBbIE B TIPOCTPAHCTBE).

Jler naTHanuath cnyctsl nocse padotbl OJieHHHK HOBbIE OLIEHKH YHCel
bertu BelecTBeHHbIX anre6panueckux MHOroo6pasuii ony6JMKOBaJIH, He3aBH-
cumo apyr ot apyra, JLx. Muanop u P. Tom. [Ipu cpaBHenun ¢ pesynbratamu
OuJ1eliHUK BBISICHUJIOCH, UTO MX OLIEHKH B HECKOJIbKO (a4 HHOTAA W MHOT0) pas
cnabee oteHok OJIefHUK, T. €. UTO OHM OLIEHUBAIOT UMcsa beTtH cBepxy ropasuo
60JIbLLIMM YHCJIOM, YeM HCTHHHO Ha0Jl0laeMble B NPUMEPAX BEJHUHHbI.

BriocsencTBuu Bce 3TH OLEHKHM LMTHpOBAJMCh Ha 3amnajae Kak <OLEeHKH
Musinopa—Toma», X0Tsl y caMUX 3THX 3aMeuaTesbHbIX aBTOPOB U OblJIa CChIKA
Ha ucxozaHylo pabory OJiefiHUK (C JYYlIHMH W 3HAYHUTeJNbHO GoJiee PaHHHUMH,
UeM y HUX, pe3ysibTaTaMH, y»Ke HCT0Jb30BaHHBIMU BUTYLIKMHBIM). 3]1eCh CTOUT,
BIpOUEM, 3aMeTHTb, uTo padota Toma cojepxkasa 3ameuatesbHoe oblee He-
pasercmso Cuuma

S0 ®M) <Y bi(CM),

oyeHusaioujee ceepxy cymmy wuces bemmu sewjecmsenno2o MH02006pa-
3usa uepes cymmy uucea bemmu mrogcecmsa scex KOMNACKCHbLX MOUEK,
yoosaemsopsiouux mony e ypasreruio. Hepasencrso Xapnaka siBisieT-
CSl UACTHBIM cJlyyaeM 3Toro HepaBeHcTBa CmuTa. st BellleCTBEHHOH KPHUBOH
M3 r OBAJIOB CyMMa ee uuces bBeTtu paBHa 2r (KaxIblii 0BaJ BHOCHT CBOH
BKJAJL 110 €IMHHUKE B UMCJIO KOMIOHEHT CBA3HOCTH, by(RM) =r, n cTOoJIbKO
)K€ B UHCJIO HE3aBHCHMBIX OJIHOMEpPHbIX LHKJIOB, b (RM) =r).

Jlisi puMaHOBOH MOBEPXHOCTH C g pyuKamu (poja g) cymma uuces ber-
TH paBHa 2g +2: by=1 (onHa KOMMOHEHTa CBsI3HOCTH), by =1 (omHa Belle-
CTBEHHO-JIByMepHasi MOBEPXHOCTh), b; = 2g (10 OJHON «MapaJjuiesii» U 0JJHOMY
«MepUHaHy» Ha Kaxao# pyuke). Tak uTo il KpUBOH HePaBEHCTBO HMEET BHUJL

2r<2g+2,
YTO W MPUBOJHMT K TeopeMe XapHaka:
r<g+1.

[IpaBna, usBectHelil XapHaky (DakT AOCTIKEHHS] paBeHCTBA =g+ | a7s He-
KOTOPBIX «MAKCUMANOHO BeljecmeerHolx» Kpusolx (M-kpusolx, no mepmu-
Hoaoeuu [lemposckoeo) 3 HepaBeHCTBa CMUTA He BbITEKAET.

YroO6bl BbIBECTH U3 HepaBeHCTBa CMHTA OLLEHKY CBEpPXY CyMMbl uuces bertu
MHOTOUJIEHOM OT CTEeleHH ypaBHEHHS! (WM CTereHel ypaBHEHHI), 10CTaTOuHO
BBIUHCJIMTE CYMMy unces BerTH aJ1st KoMIeKcHOro MHoroo6pasusi. 9To Jierde,
ueM HCXOJHAasl BelleCTBeHHast 3ajaua, Gsarofapsi TOMy UTO JOCTaTOUHO CO-
CUMTATb OTBET B OJHOM (HEBBIPOXKJIEHHOM) MPHUMEpE: Bellb 8 KOMHACKCHOM
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cayuae gce HegoLpodcodennovle 00veKmo, 0AHHOL Cmenenlt monoaoeuue-
cku (1 dasce duggheperyupyemo 8 seu,ecmserHHoMm cmulcae) 00UHAKOBOL,
TaK KaK MHOXKECTBO BCEX BBIPOXKJEHHbBIX KOMIJIEKCHBIX 00BEKTOB (HarpUMeD,
MHOTOUJIEHOB C KPaTHbIM KOPHEM B TPOCTPAHCTBE BCEX KOMIJEKCHBIX MHO-
rou/ieHOB JIaHHOH CTereHH) 3ajaeTcs ajareGpanueckuM KOMMAeKCHbLM YpaB-
HEHHEM, a CJIe[IOBATENILHO, UMEET BeU{eCmBeHHyi0 KOpasmepHocns 06a B
KOMIIJIEKCHOM TTPOCTPAHCTBE BCEX PACCMATPHBAEMBIX KOMIJIEKCHBIX 00BEKTOB.
CJ/iefoBaTesIbHO, THIEPIIOBEPXHOCTb BBIPOXKAEHHH He JEMHUT 3TO KOMIUIEKCHOE
MPOCTPAHCTBO HA YaCTH (B OTJIMUHE OT BEILECTBEHHOTO MPOCTPAHCTBA, KOTOPOE
BellleCTBEHHAs THIEPIIOBEPXHOCTb BLIPOXKIEHHH JIEJIMT Ha 4yacTH, o6pa3oBaH-
Hble, HalIpUMep, MHOKECTBAMH BellleCTBEHHBIX MHOTOUIEHOB IAaHHOMN CTeMeHH ¢
pa3HbIMHM YHCJIAMH BellleCTBEHHBIX KOPHER).

VIMeHHO TpH BBIUHCJEHHH OTBETA AJIs1 CrielrabHoro npuMepa Tom M mo-
JIYUHJI CBOIO CJIMLIKOM TpyOyIO OLEHKY: BMECTO SIBHOTO BbIUHCJICHHS TOTOJIOTH-
YeCKUX MHBAPHAHTOB KOMIIEKCHBIX MHOr0OGpasuil OH MCMOJb30BaJl HX 3aBbl-
lLIEHHbIE OLLEHKH CBEpXY.

Uro kacaetcs ucxoaHoro yreepxkiaeHust (Inabbepra) o KpUBLIX CTeneHH 6,
T0 oHO owubouro. Oxomo 1970 r. M. I. ITetpoBckuil mompocHs MeHst 1aTh OT-
3bIB 0 JIOKTOPCKOW Jucceprauud cBoero 1 A. A. AHApPOHOBA yueHHKa, HUIKEro-
poackoro matemaruka Il1. A. [ynkoBa, KOTOpbIE ONPOBEPT HE TOJLKO yTBEPIKIE-
Hue Tuabbepra, HO U CBOIO MPEALIECTBYIOLLYIO AMCCepTalMK paboTy, B KOTOPOH
OH 3TO HeBepHOe yTBepKaeHHe [HabbepTa NoKasbBaJ.

Pesynbrat muccepraunn [ynkoBa npasugeH, u noansli cnucok M-kpusoix
cmenenu 6, cocmosuux u3 11 osanos, codepacum ne 0se, Kak ymeepucoan
Tuavbepm, a mpu Kpusoie: BHyTPU «Kpyra», OrpaHHuUEHHOTO OJTHUM U3 OBAJIOB,
cozepKates an6o 1, 6o 5, 6o 9 1pyrux, U BCe TH TPH Cayuasi peasusytoTes
(Tune6ept cunTas HEBO3MOXKHBIM CJydail MSATH BHYTPEHHUX OBAJIOB).

Hecmotpst Ha To 4to 3TH (hyHAAMeHTaJbHbE BOTIPOCHI, B CYLIHOCTH, MO-
TyT paccMaTpUBAThCS MPH MOMOIIH KOMIMBIOTEPHBIX MOJCUETOB (CMTOCOOHBIX, B
NPUHLIMIIE, JaXKe OTIPeJenThb, CoracHo TeopeMe Tapckoro—3atinen6epra, un-
CJIO KOMIOHEHT CBSI3HOCTH, HA KOTOPble AMCKPUMHHAHTHAS THIIEPIIOBEPXHOCTD
BBIPOK/IEHHBIX BELIECTBEHHBIX KPHUBBIX JAHHOH CTEMEHH AEJHT MPOCTPAHCTBO
BCEX TaKHUX KPHMBBIX), MPAKTHYECKH HUKAKOH T0JIb3bl B 3THX TPYAHBIX BOMPOCAX
KOMITbIOTEPBl MOKA He MPHUHEC]H, XOTsl HACTOSIIHe MaTeMaTHKH, HauuHasi C
W. T Tlerposckoro u JI. A. [ynkoBa, nosyunsiu npekpacHbie pesyJibTaThl.

[IponymbiBast paboty I'ynkoBa, s 3aMeTHJ1, UTO He TOJBKO /sl KPUBBIX CTe-
neHd 6, HO U ISl BCEX MCCJIEOBAHHBIX UM KPHMBBIX UETHOH CTereHu 2k rnpo-
SIBJISIMCH 3aMevaTe/bHble CpaBHEHHsI 110 MOAyJIio 8 (uncaa 1, 5 1 9 BHyTpeHHHX
OBAJIOB KPHBOH cTereHu 6 He 3psl HAYT Uepe3 YeThIPe).

O6mmast popmMyJIHPOBKA 3TOTO CpPaBHEHHS (KOTOPOE 51 HA3BaJ CPABHEHUEM
[yokosa) takoa: nyctb kpuBasi {f(x,y) =0} 3agaHa MHOTOUJIEHOM CTereHH
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2k, oTpuuaresbHbIM Ha GeckoHeuHocTH. Pacemorpum Ty objactb ¢ Kpaem, D,
orpaHuueHHyto Haieil KpuBoi, e f > 0. Torna adaeposa xapakmepucmuka
amoii obaacmu yoosaremsopsem (0as Kpusoll cmenenu 2k ¢ maxcumaro-
HolM 1o meopeme XapHaKa 4UcAOM 08AA08) CPABHEHIIO NO MOOYMO 8:

x(D)=k* (mod 8)

(n1st KpUBBIX cTerend 6 x =9, 1, =7, k=3).

Ho s 3Hax, uto cpasuerus no modyro 8 asisromes ynoamenmans-
HbLMU 8 MONOAOUL YeMblpeXMepHbLX MHO2000pa3ull, U CTal AyMaTb —
a Tje XKe B 3TOM Bomnpoce 00 00HOMepHblx aareOpanyeCcKuX KPUBbBIX 4erniol-
pexmeproe MHoroo6pasue? B KoHile KOHLIOB s MOHSJ, UTO ISl MOJy4YeHHs]
YeThlpexMepHOro o0bekTa Halo0 KOMAHAEKCUpuUyuposams JBYMepHOE Belle-
CTBEHHOe MHOrooGpasue ¢ Kpaem, {f(x,y) > 0}.

Komnaekcugpuyuposamo HepageHcmao He JIETKO, MOSTOMY 5T 3aMEHHJT €ro
ToxjecTBoM {f(x, y) =22} u paccMoTpes 3aaHHOE ITUM TOXKIECTBOM HAKPbL-
saioujee NpocmMpaHcmeo KOMNAGKCHOU NpOeKmMuU8HOl NAOCKOCMU, pa3-
gemeAeHHoe 08YAUCMHO 80KPY2 PUMAHOB0LU nogepxHocmu (m. e. MHO-
Jlcecmaa 8cex KOMNACKCHbLX moUueK) Haulell Kpusoi.

ITO — KOMMAKTHOE BElleCTBEHHO-UEThIpEXMEPHOE MHOT0OGpasue, U, MpH-
MeHsisl U3BECTHbIE H3 TOTOJIOTHU €T0 CBOMCTBA, 1 CyMeJl JIOKa3aTb CPaBHEHHE
[yakoBa no momysio 4 (a Brocsenctsun B. A. Poxsun, Kotoporo si 06 3T0M
MONPOCHJI, NPUBJIEKAsi CBOM PE3YJIbTAThl O TOMOJIOTHH YeThIPEXMEPHbIX MVIAJKHX
MHOro00pasuii, Tjie TOMOJOrHUeCKHe CPABHEHHS JIJIsi CHTHATYP MO MOJIyJ0 8
3aMeHsII0TCs Ha OoJiee TOUHble U hepeHIHalbHO-TONOJOTHIECKHE CPABHEHHS
no mMoymo 16, nokasan cpasnenne [yakosa'® u no momyJio 8).

C 3TOro BpeMeHH TOMOJIOTHS BEIECTBEHHBIX ajreGpanuecKix MHOrooopa-
3uii OBICTPO ToLLJIA BIepell, CBS3aBLUINCh, Yepe3 UeTbIPeXMEPHYIO TOMOJIOTHIO,
¥ C TeopHel MHCTAHTOHOB, W C MHBapuaHTaMu JloHaJbACOHA, H C KBAHTOBOH
Teopuel noJist. OrpoMHoe pasBUTHE BO3HHKLIEH TAKHM 00pa3oM HayKH Moapo6-
HO OCBellleHO B Liesioll cepun 063opoB B. A. Poxauna, B. M. XapnamoBa u
O. 51. Bupo. Ho s xoTes1 6bl nojuepKHyTh 371ech ellle pa3 GoJiblloe 3HaUeHHE
6osiee pannnx Bkiaanos M. . [lerposckoro, O. A. Oueitnuk u [. A. Iynkosa
B Pa3BHUTHE 3TOH HAyKH.

I3PenstnpicTckie «npeoGpasopanus JlopeHiia» HUKora BeankuM dusnkom JlopeHiiem He
paccMaTpUBasIUCh: OH NOCMABUA BOIIPOC O Tpyrire npeobpa3oBaHHil CHMMETPHH YpaBHEHHIH 3J/1eK-
TpoaMHaMUKH MakcBeJina, Ho pelliuy ero HesepHo, ykazas CoBCeM He Te MpeoOpasoBaHus, KOTOpbie
ceiluac HasbiBatoT ero uMmeHeM. [lyankape, usnarast 3Ty omn6ounyto padory JlopeHua B cBOMX
JIEKLIMSIX, HallleJ IpaBUJIbHbIE TPeobpa3oBaHusi, a npu myO/nKaLUK 9THX CBOMX PE3yJbTaTOB HA3BaJl
ux «npeo6pazoBanusmu JlopeHua», 1 3T0 Ha3BaHUE COXPAHUJIOCH JIO CHX TOP.

sl He 3uaJsi, uto nosropsito onbiT [lyaHkape, Korja BBOAMJ TePMHHbI «cpaBHeHust [yakoBa» u
«uHjpeke MacsoBa» B CBOM OT3bIBAaX Ha JMCCEPTALMH, TJe, CTPOro TOBOPS, OMPEeNeHHbIX MHOI
00bEKTOB ellle He ObI0 (XOTs U ObIM HJIeH, KOTOPbIE s IPEeBPATH/ B MaTeMaTHUeCKHe MOHSITHSI).
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CrpanHble MHOroU/TeHbl U3 HepaBeHeTBa O. A. OseliHUK MOCTYKHUIH 0CHO-
BOW APYrod 6OJIbIION 00/1aCTH MATEMATHKH: CPABHUBAsA UX C OoJiee TPOCTBIMH,
HO JIOCTaBJSAIOUIMMU GoJsiee rpyOble OlleHKH, MHorouseHamMud MusHopa u Toma,
s1 3ameTrJs1, uto O. A. OsieliHUK (paKTHUECKH BBIUUCISIA YUCAQ YEAbLX MOUYeK
8 HeKOMOpbLX CNeYUANbHbLX BOINYKALLX MHO202PAHHUKAX U 8 UX CeHeHUAX
2UNePRAOCKOCTIAMU.

UucJ10 LesbIX TOUEK, KaK U 00'beM BbITYKJIOI0 MHOIOPAHHHUKA, BbIPaXKaeT-
csl uepe3 KOODAMHATbLI BEepLUMH WJIM uepe3 ypaBHeHHsl rpaHell MHOTrorpaHHHUKa
JIOBOJIBHO CJIOXKHBIMH popmyJsiaMd (K3-3a uero y OJieiHHK W BO3HUKJH TPO-
MO3JIKHe BbluHc/eHusl, KoTopble ToM 3ameHHs1 6oJiee POCTO BBIYHCIUMBIMH, HO
3aTO MeHee TOUHbIMH OLEHKAaMH TOMOJIOMHUECKHX HHBAPHAHTOB CBEPXY).

51 BcromHMJI, 4TO yKe BCTpeuasl MoJ00HbIe Ke CJI0XKHOCTH B HECKOJIbKHX
BONPOCAX TEOPUU OCOOEHHOCTEH, B UACTHOCTH, MPU BbIUMCJIEHUSX CMELUaHHbIX
cTpykTyp XomKa. C Apyroil CTOPOHbI, TONOOHbBIE Ke yIApydalolle CJOKHbIE
(bopMyJibl BCTPEUaNUCh MHE B TEOPUH MPEACTABJAECHHUH IPyN (TPOMO3IKH YaKe
KJaccuueckue opmy.ibl aasi koadduiuuenron Kiebma—Ilopnana).

[Toatomy s nonpocus A. I. XoBaHckoro noapo6Ho pa3paboTath crmepeo-
Mmempuio MHo2o2parHukos Heromona ocobenrnocmedl sl BbIpasKEHHST OT-
BETOB B 3a/1auax O BbIUMCJEHHH CMELIaHHBIX CTPYKTYP CKOpee uepes cTepeoMe-
TPHUECKHE BEJIMUHHBI, BpOjle 0O'bEMOB, UeM Uepe3 MOU IPOMO3JIKHE MHOTOUJIEHbI
OT KOOp/IMHAT BeplUMH JuarpamMm HbloToHa (UTo OH M caenas, Ha3BaB CO3/1aH-
HYIO TEOPHIO «TeOMETPHUST POPMYJI»).

C npyro# e ctopoHbl g nocoBetoBas M. M. lTenbdanny (B oTBET Ha ero
npocbOy paszobpaTbesi ¢ 0COGEHHOCTSIMU H3 TEOPHUH TpPeACTaBJEHHH) MocTa-
paTthCsl YIPOCTUTD yApyUaiolle TPOMO3JIKHE (POPMYJIbI €r0 TEOPUH THIIEpreoMe-
TPHUUECKUX (DYHKLMH MHOTHX TMepeMeHHbIX, 3aMeHsIsl CJI0XKHbIe ajredpanyeckue
BbIPaXKEHUsT MPOCTbIMU FeOMETPHUUECKUMH CJIOBAMM: «UHMCJIO LiesIbIX TOYEK B
TAaKOM-TO MHOTOTPaHHHKe», <0ObeM» U T. II.

I1n no6ouHble KocBeHHbIe MocaencTBUsT paboTtsl O. A. Ogseitnuk no 16-#
npo6seme [HUnbbepTa MpuBesu, TaKUM 06pa3oM, K 3aMeuaTesibHbIM J0CTHKe-
HUSIM MHOTHX JIULL.

Teopus mHocoepannukos Hoiomona, coznannasi B ocHoBHom A. [T Xo-
BAHCKHM, TECHO CBsI3aHa C eeomempueli mopuieckux mHoeoobpasuti ¢ on-
HOH CTOPOHBI U C meopueil cmeuanrolx 06vemos Munkosckoro—A. 1. Anek-
canapoBa—Penxens ¢ apyroii. C TpeTbell Ke CTOPOHbI OHA MpUBeJaa XOBaH-
CKOTO BIOCJIEACTBUH K TEOPHUH <MAAOYNCHOB», T. €. MHOCOUACHOB C MAAbLM
YUCAOM OOHOUACHOB (cmeneHu KOmopoix mo2ym dvimoe u eeauxu). leso B
TOM, UTO MOnoA0eu4ecKue UH8apUuanHmol. 8eu,ecmseerHulx MHoeoobpasaull,
3a0aHHbIX MANOUACHAMU, 02PAHUYEHbL YUCAOM CAA2AEeMbIX He3ABUCUMO
om ux cmeneneti. DT0 — IpaHiH03HOE MHOroMepHoe 0000llUeHHEe «IpaBuJa
exapra» I/ OLIEHKH uMcJia BELeCTBEHHbIX KOPHEH MHOrousieHa OT OJHOH
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nepeMeHHON (Belb BXoJslee B npaBuso Jlekapra UHCJIO TepeMeH 3HAaKOB B
MOC/eIOBATEJbHOCTH KOI(P(PUIMEHTOB MHOTOUJIEHA He MOXKET MPEBOCXOJIUTD
0O1LIEero unceJia ero HeHyJ1eBbIX KOI(P(PULIUEHTOB).

B cBoio ouepesb, TeopHsl MaJOWIEHOB MEPEHOCHUTCST U Ha TeOpHio Mude-
peHLMaNbHBIX YpaBHEHHUH, Tle OHA MO3BOJIsieT AaBaTh TOMOJOTHUYECKHE OLEHKH
MOBEJIEHHST MHTErPaJIbHbIX H (Da30BbIX KPUBbLIX B 3aBUCHMOCTH OT UHCJIa OJIHO-
UJIeHOB B MHOTOUJIEHAX, 3aJaI0LIHX KOMIOHEHTbI BEKTOPHOTO noJis. M MoxKHO
Jla’Ke HTEPUPOBATh 3Ty MPOLIEYPY, pacCMaTPUBast HAa KaXKJIOM CJIEyIOIEM L1are
ypaBHeHHUsi, KOI(DDULHEHTbI KOTOPBIX J0CTABJSIOTCS KPUBBIMH TPEbILYILErO
lara.

CrietMasucThl 110 TEOPUH MPEJICTABJIEHUN TPYII TOXKE HCIO0Jb30BaJH MOH
coBeT. B cBOMX nepBbIX MyGJHKALMSAX 3TOrO HAMpaBJeHHs OHH JlaXKe Ha 3TOT
COBET COCJIAJUCh.

Takum o6pasom, paGotbl [TetpoBckoro u Oueiinuk no 16-i npobaeme [Hib-
6epra KOCBEHHBIM 06pa3oM Crioco6CTBOBAJM MPOTpeccy B GOJBILOH CEPHH HC-
CJIeIOBaHUI B Pa3HBIX 06J1ACTSIX MATEMATHKH (B YHCJIE KOTOPBIX HYXKHO YITOMSI-
HYTb €llle M 3aMeuaTesibHyl0 TOTMOJIOTHUECKYI0 «TeopHio JiakyH» [leTpoBckoro,
BO3HHUKIIYIO MPH UCCJIEOBAHUN UM PACTIPOCTPAHEHHS BOJIH, OMTUCHIBAEMBIX T'H-
nep6oIMUeCKUMH CHCTeMaMK U pepeHIHalbHbIX yPaBHEHHH B UACTHBIX MPO-
M3BOJIHBIX).

B Haiem TpexmMepHOM MPOCTPAHCTBE Y BOJIHBI, HATIPUMEP aKyCTHUECKOH,
ecTb W TepelHuit, U 3a0nuL ¢ponm. bBaaronapsi nocjejHeMy, BO3MylIEHHE
(ckaXkeM, 3BYK), MpOis uepe3 HEKOTOPYIO TOUKy HabJIlOJIeHHs, 3aTeM B Heil
MOJHOCTbIO Hcue3aeT. DTO SIBJEHHE U JIeNaeT BO3MOXKHBIM AKYCMUUECKYIO
€853b B HAlLIeM TPEXMEPHOM MPOCTPAHCTBE. B IByMepHOH UJIH UeTbipexMepHOil
cpelle 3ajHero (GpoHTa y BOJHLI HET, M BO3MYyIlleHHe, TPOHIs uepe3 TOUKy
HaOJII0JIeHU s, JIMLIb MOCTENEHHO TaM 3aTyXaeT, a He Npekpaliaercs cpasy. Aky-
CTHUECKasi CBSI3b B TAKHUX CJyuast HEBO3MOXKHA, TaK KaK y»Ke MPHHSATHIN CHTHAJI
JIOJITO €ellle MPOJI0JIKAET 3ByUaTh B TOUKe MpHeMa, Melllas pa3zobpaTthb MocJ/ey-
[OLIHE CHUIHAJIBL.

V1 BOT 0Ka3bIBaeTCs1, UTO MAMEMAMULECKOL NPULUHOL 9020 PABAUUUSL
MeNCOY BOAHAMU C Pe3KUM PPOHMOM U Oe3 Heeo ABALemC monoaoeuye-
ckuil xapakmep «yuxaa [lemposckoeo» 8 eomonroeusx areebpauieckoeo
MHO2000pasus («nosepxnocmu Ppenesrs»), onpedessoueeco KorebaHU
cpedol. Cpean NpPOUMX NOCTHXKEHWH Teopuu JakyH [lerpoBckoro (pasBuToit
BriocsencTsun Atbeil, borrom u [opaunrom, a 3ateM 10BeIEHHON 10 BbIUM-
CJIeHHsl KOHKpeTHbIX oTBeToB B. A. BacusbeBbiM) yrmomsiHy cojepxxaiieecs
B pabGorax [leTpoBCKOro o JlakyHaX J0Ka3aTeJbCTBO peasii3yeMOCTH KJacCoB
KOTOMOJIOTHI aJre0paniecKuX MHOrooOpasuil U UX JOMOJHEHHH AU pepeHin-
aJIbHbIMK (pOPMaMH C palMOHAJbHBIMH KO3(D(HUIIHEHTAMH — 3TOT pe3yJbTaT
06bIYHO TIPUMHUCHIBAIOT [POTEHINKY, OMyGJIHKOBABIIEMY €0 MO3XKeE.
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Bosspautasics k npo6semam [uabbepra, 3ameuy, uto OWHOGOUHOE yTBEp-
xnenne [unabbepra o KpuBHIX 6-fi cremeHn B 16-fi mpoGseme — pasneko He
e/IMHCTBEHHAs1 ero ownbka. B omy6aMKOBaHHOH HECKOJBKHMH TOJaMH MO3xKe
npobJsieM ctatbe 0 MUHKOBCKOM [UbOEpPT Tak 0ObSICHSIET NPUHLYUINT OMHOCU-
MeAbHOCMIL: <TaKUM 00pa3oM, NOHAMUEe O0OHOBPEMEHHOCMU OMOANCHHbLX
Opye om dpyea cobuimuli cyujecmsyem camo no cebe, 6€30MHOCUMENbHO
K KaKOMY-aubo cnocody CUHXPOHUSAYUL 4ACO8 8 PA3HbIX MECMAX>.

Hu Munkosckuil, Hu Ilyankape Hukorga Obl Tak He cKasdaJsi: HalpOTHB,
HUKAKOL abcoMOMHOU 00HO8peMeHHOCmuU cobbLmull 8 pasHbLx MOUKAX
npocmpancmsa onpedeiunms NPUHYUAUAAbHO HeAb3sl, B 5TOM M COCTOUT
MPHHLIUIT OTHOCHTEJBHOCTH.

Ho ¢dusuka tpyaHa, n'y cambix (pM3UKOB JIOTHKH He Godibliie (0/1Ha U3 Hepe-
meHHBIX Mpo6Jiem [Hnb6epra Kak pa3 COCTOUT B TOM, UTOOBI MPHAATH (hH3HKE
MaTeMaTHUecKylo cTporocts). [1pu ussoxkenun pesy/asTatoB MUHKOBCKOTO MO
eeomempuu wucea Tuap6epT nposiBul He GOJblIee MOHUMaHHe paboT CBOEro
Jipyra: KOHTPIPHUMEpbl K YTBep:KJeHHI0, KoTopoe [WiabbepT mpumucan 3jechb
MUHKOBCKOMY, CTposiTcst 6e3 Tpya.

Owubku ueparom 6 mamemamuxe He MEHbULYIO POab, wem 00Ka3a-
Mmeabcmaa: aHaJM3UPyst HX MPHUUHBL U IyTH UX NPEOJI0JIEHHs, MOXKHO OBICTpee
WATH BIepejl, YeM TYMO MbITasCh MPOABHHYTHCS B MAJOU3ydeHHOM Harpas-
Jenun'?,

A. Tlyankape moTpaTHJl TPeMHIO, TPHUCYKAEHHYIO €My IIBEACKHM KO-
posieM Ockapom II 3a ero owmbounyio paGory o npobseme Tpex Tej, Ha
TO, UTOOBI CKYMHTb BCe KOIMHMH JKypHajsa «AKTa MaTeMaTHKa», TJle 3Ta €ero
own6ounasi pabora Oblla HameuaTaHa, M pa3ocjaTh BCeM MOAMUCUMKAM HC-
NPaBJIEHHYI0 BEPCHIO (IK3EMILISIP C MPaBKOK OblI JHIIb HEeJaBHO OOHApY»KeH
B apxuBe M3jaTesiel, Iocje Yero 3Ta MCTOPUsl TOJbKO M cTaja LIMPOKO
u3BecTHoi). Ho pesysbraTom HcnpasseHus oGk Obl1o cosnanue Ilyankape
COBPEMEHHOH TEOpHUM AMHAMUUECKHUX CHCTeM (UacToO HasblBaeMOH «Teopueil
xaoca»).

4A. C. TTyuwkuH yxe BHICOKO LEHH/ 3HAYEHHE OLIMOOK:

O, CKOJIbKO HaM OTKPBITHII UyHBIX
[oToBUT npocBelleHbs 1yX,

W onbiT, CbiH OLIMGOK TPYIHBIX,

W rewnwuit, napagokcoB apyr.

s1. B. 3eabmoBuu BbiGpan cebe mostomy rnceBioHUM «IlapasokcoB», oObsiCHSIs, 4TO 3TO0 —
«(haMHJIHST Ipyra TeHusI>.

Kommentupyst «Esrennst Onernna», Ha6okos sameuaert, uro «IlyiixuH, nogo6Ho MHOrHM Be-
JIMKUM JIIOJSIM, MaTeMaTHKOM Obl1 ycepAHbIM M HHUKyIblHbIM». Cam HaGokoB ciyxkur TOMy
TMPUMEPOM: 0 €0 CJI0BAM, CTPOKA «B PPAHEHBIH CTBOJI YXOJST MYJH» 00BSCHSETCS TEM, UTO «CTBOJI
[UCTOJIETA B CEUEHHH MPEICTABJISET COO0N MHOC0PAHHUKY.
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Jleitbuuil nyucaJs Ha MoJIsSIX CBOEro sK3eMrisipa Tpyna HeloTona: «ommbka»,
«omubKa» — Hanpumep, Mo Mooy Teopembl Hblotona, yTBepkaatomiei', uro
naowjado, omeexaeman Om 3amMKHYMOoU NAOCKOU KpUBOL nepemeHnoli cexy-
wetl npamotl, He modxcem boimo ascebpauueckoll pyHKyuer om cekyuiei
npamot. JlelbHuL npuBes CBOH KOHTPNPUMED KPHUBOH: TPEyroJbHUK (ceituac
€ro pPyKoNnuChb omny6JHKOBaHa U MO-PYCCKH).

B neiictBuTesnsHocTH HbtoTOH cunTas KpUBYIO IIafIkoH, a ero 3amevaresb-
HOE TOTMOJIOTHUECKOE J0KA3aTeNbCTBO OCHOBBIBAJIOCH Ha CaMOM Jiesle Ha aHa-
JIMTUUECKOM MPOJIO/KEHUH (PYHKLMH BJIOJIbL COOTBETCTBYIOLIEH NaHHON KPUBOH
PHUMAaHOBOH MOBEPXHOCTH. B cOBpeMeHHBIX MaTeMaTHUECKHUX TePMHHAX 3TO J10-
Ka3aTesbCTBO MOYKHO H3JI0XKUTh COBepllieHHO cTporo. M npu sTom cTanoButes
SICHO, HACKOJIbKO Xopotlio HeioToH (B oTsinune ot anre6panueckoro 6yp6akncTa
JleliGHHUIIA) TTIOHUMA/ ¥ PUMAHOBbBI MOBEPXHOCTH, U Psiabl [Tou30 (KoTOpbie OH
CUMTaJl CBOUM OCHOBHBIM MaTeMaTHUECKHM JOCTHKEHHEM W KOTOpble B TO Bpe-
Msl HasblBaJUCh «meopuell napaiteroepamna Heiomona»). Celiuac oHu, K
CO’KaJICHHIO, BBIKHHYTBI H3 KypCOB aHaJ/lu3a, XOTsl OHH M 0O'bSICHSIIOT, Hallpumep,
3aMeuartesibHOe U UacTo yrnotpebJsieMoe B (QU3HKe pacCyKJeHHe, oueMy HeKo-
MOopbLe YACHbL CAONCHBLY ACUMRMOMUYECKIX BbLPANCCHUL caedyem coxpa-
HAMb, XOMA OHU U MeHbule NO 8eAudUHe, em opyaue, omopacoieaemole
Kak manvle. Pusnku Bpojie Jlannay o6bIUHO FOBOPST, UTO COXPaHsieMble UJieHbl
OTJIMYHBI OT GOJILIIMX OTOPACHIBAEMBIX TEM, UTO OHH SIKOObI «umerom 60.avuliLLi
Gusuveckuii cmoca», B T0 BpeMsi Kak HbIOTOH cripaBe/iyIHBO MPHITUCHIBAJ UM
MPEUMYIIECTBO B KBA3HOJHOPOJHOH (PUJIBTPALIMK B TPOCTPAHCTBE CTEMEHHbIX
psL10B, ONpeae/seMol MHo20ye0abHuKOM Hotomona (KOTopblil Ternepb Ha3bl-
BAlOT «IPaHULIeH BbIMYKJ0H 060/10UKH HOocUTeds psina Pypbe»). Dilep B cBoeM

1531y cBoio Teopemy HbIOTOH OTKpBLI, Aymas 0 TOM, Kakyio (opmy NAGHemHblLx 0pbLm
caedosano 6oL soibpame Cosnatenio, yToObl 06JIErYUTL HAM BBbIUHCJEHHE MOJOXKEHHs MJaHeTbl
Ha opOUTe B KaX</Iblil MOMEHT BpeMeHH (IIPH ee JIBU’KEHHH M0 H3BECTHOH OpOUTE B COOTBETCTBUH C
3aKoHOM mJoutaner Kensepa): cefiuac s 9TOro NpUXOAMTCS pellaTh TPYAHOE TPAHCLEHAEHTHOE
ypaBHeHHe, a Teopema HblOTOHa MoKasbIBaeT, YTO 3Ta TPYAHOCTb HeM3OEKHA: «JIydLIMX», UeM
9JIUIMIICBI, OPOUT HE CYLLECTBYET.

Mexy npourM, IMEHHO MCCJIeloBaHHE TOTO CMEelMabHOTO TPAHCLIEHIEHTHOTO YpaBHEHHsI MTPH-
BeJIO MaTeMAaTHKOB K MOHUMAHHIO paduyca cXxo0umMocmu CmenenHoeo psaoa Kak pacCTOsSHUS 10
Gukaliiieil 0cOGeHHOCTH, Tle Ucceyemasi (hyHKILst repectaet 6biTh rosomopeHoit: psia Teitnopa
JUIsl apKTaHTeHCa MepecTaeT CXOAUThCs NIPH GOJbIIEM MO0 MOJIYJIIO, UeM eIMHUIA, apTyMEHTe He 13-
3a TOro, uTo y Hero GoJibline Ko3(PHULHEHTb, a H3-3a 0COOEHHOCTH (DYHKIMH «apKTaHreHC» B
MHHMOH Touke i. CTpaHHble SIBJIEHHS] B aHAJM3e YaCTO UMEIOT MPOCThIE TOMOJIOTHUECKHE TPUUHHBI.

Otkpbitre [lyankape monoaoeuueckux npudur pacxooumocmu psaoos meopui 803Mmyuje-
Hull Hebecnol mexanuku (Jlarpamka, Jlannaca u ux nocsenoBareseil) 6610 0OCHOBOH €ro paGoThl
0 3ajaue Tpex TeJsl, C KOTOPOH HAYHHAETCS] HOBbIH MEPHOJ TEOPHH Xa0ca U AHHAMHUECKHX CHCTEM.

Ho nmenHo 310 cBOe 3amMeuaresibHOe OTKpBITHE [lyaHKkape BbIHYK/IeH Obla MOCUHTATh OLIHOKOH,
TaK KakK OH MCTOJIKOBaJ €ro Kak pelleHue JPYroil, ropasao MeHee BaXKHOH NpobieMbl, chopmy-
JIMpPOBaHHON KopoJieMm LIIBelrn, HCTHHHBIN OTBET B KOTOPOH MPOTHBOMOJIOKEH OTBETY, YKa3aHHOMY
[Tyankape.
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«BBeieHnu B aHa/M3» 0OBSACHSJ 3TY FeOMETPHIO MHOTOYTOJIbHUKOB HbloTOHA U
KBa3UOJHOPOJHBIX (DUJIbTPALME U TPAJyHPOBOK KaK BaXKHEHIIYIO IS H3yUeHHs]
aHaJiM3a yacTb ajre0pbl, HO TerepeliHie aKkCHOMOGHIIbI BHIOPOCUIN U3 KYPCOB
aHaJmM3a Bce camoe IJaBHOe.

ONOHUMHUYECKHH MPUHLMI, MPUIHCHIBAIOIMI nUroHaM Bpoje JlefibHuua,
BCe JIOCTHXKEHHUs KJIAaCCUKOB BpoJie HbloTOHA, SIBJSIETCS Ba’KHBIM COLHAJIbHBIM
CTHMYJIOM TMOOLIPEHHS HOBBIX MOKOJIEHHH Cc1a0bIX HCCJieioBaTeNel.

CoBpemennblit anrsuiickuil pusuk M. beppu nanucas MHe mocse Harei ¢
HUM JIUCKYCCHH O MPOUCXOXKIEHUH «(asbl Beppu», ucnosb30BaHHON U ony6J/n-
KOBAaHHON HECKOJIbKUMHU JlecsiTKaMu JieT panblie Beppu B padorax C. M. Poito-
Ba 00 MHEPIIMM HATpaBJIEHHs MOJIIPU3ALMH B CBETONPOBOJIE U B (3aceKpeueH-
HbIX B cBoe BpeMsi) paboTax A. 1O. MuuinHckoro o HaGere ¢asbl THpoCKoNa Ha
MOJIBOIHOM JIOJIKE, BO3Bpalllatolleiics JOMO#H Mo MyTH, OTJIMUHOMY OT MyTH «Ty-
na». [lo cioBam Beppu, Hy»KHO Bcerna UMeTb B BUy C(hOPMYJHPOBAHHBIA UM

npunyun Aproavoa: ecau Kakoi-iubo o0b6veKkm umeem cobcmserHoe
ums (Hanpumep, «Amepuras), mo 3mo — He UM NepsoOMKPbLLEBAMEs.

Ho,— nponosikaer Beppu,— 1MoJ/ib3ysicb 3TUM TIPUHLIMIIOM, HYKHO MMETb
BBUJLY U CJIEIyIOlllee ero JA0TMOoJHEHHE:

npunyun bBeppu: npunyun Aproavda npumerum Kk camomy cebe.

[IpoucxoxKaeHne maTemaTHueckKux npobJeM OblBaeT oueHb pasHbIM. 1 He
coOUpatoch MOMOJMHATb CMUCOK MaHHHA HOBBIMH 3arajikami, OTBJEKAIOLUMH
YMHHUKOB OT T10J1e3HbIX jiesl. Chieyronasi TeMa OblJia OJJHUM U3 TIOCJIEIHUX YBJIe-
uennil A. H. KosimoropoBa: Bornpoc nojckazaH npo0eMoil MHHHATIOpU3alUH
MO3Ta WJIH KOMIbIOTEpA.

Paccmotpum epag uz n sepuiun (11apukoB (GUKCUPOBAHHOTO pajuyca a)
u coedunanwux ux nposodos (pukcupoBaHHol ToJwuHbl b). [lpeanoso-
KHUM, 9TO MAKCUMAAbHOE 4UCAO k 8blx008uux U3 OOHOU 8epullHbl Npo-
80008 (€aKCOHOB», «JIEHIPUTOB») O2PAHUHUCHHO GUKCUPOBAHHOU NOCMO-
AHHOLU (MOXKHO MpeacTaBsith ceOe BeauunHy £ =100 umn 1000), a uuciao
BEPLIUH (<KHEHPOHOB», «SU€eK») N pacTeT HEOTPAHHUEHHO.

CrnpaimBaercs, kak 6ydem npu 3mom pacmu MUHUMALbHbLE paduyc R
Moeo wapa, 8 KOMopoLil IMOM MEAECHbLU «epagd» U3 n HeiupoHO8 MONMCHO
ymecmumo 6e3 camonepeceuemuii?

$lcHo, uto pamuyc Mosra, R, JOJDKEH pacTH C UUCJOM HEHPOHOB, 1, He
MeJJIeHHEE, UeM /71, HHaue 00'beM BMELIAIOIIEro apa Gbll Gbl MEHbIIIE CYMMbI
00bEMOB YMECTHUBILIUXCS B HEM «HEHPOHOB>.

Hanbiue Kosmoropos paccyxnan tak. besoe BelectBo 5K0HOMHO ynako-
BAHHOTO B ueperie Mo3ra — 3TO JIEHJIPUTbI H aKCOHbI, CBSI3bIBAIOIIME MEXKILY
co0o¥i HellpoHbI, a cepoe — TeJia HelipoHoB. Cepoe geujecmao mosea cocma-
8Aem e20 No0B8epxXHOCMb, a 6ea0e PACNOAOHEHO BHYMPU. DTO TOACKA3HI-
BAET, UTO MUHUMAAbHOLL PAOUYC «MO32a» U3 N HEeUpOHO8 J0ANeH pacmu
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He KaKk Kybuueckull KopeHo us n, a boicmpee, KaK K8aopammolii KOpero
U3 4UCAQ HellPOHOS.

B xotiie kon1oB KosMoropos (co cBouM coTpysHUKOM bBapizutem) mnoJiy-
UWJT LeJTyto ceputo TeopeM. Bo-nepBbIx, ymecmumeo 6 uiape paduyca nopaoka
Vi cucmemy («moze») us n aueex («HEUPOHOB») B8ceeda MONCHO.

Bo-BrophiX, cyuecmayiom «ymuoies epaghol («ycmpoiicmsa moszeas),
049 KOMOPbLX MeHbuLe20 paduyca He x8amumn.

B-tperbux, makux (mpebyiowux paduyca nopidka /n) epagpos ¢ n
gepuLuHamu 6ONbUWIUHCMBO.

B-uerBepTbIX, MOXKHO SIBHO YKa3aTb CBOHCTBO «CJI0XKHOCTH», MPH HAJHUHH
KOTOPOro BO3HHKAET HeOOXOAMMOCTb pajuyca nopsiaka /. Hanpumep, npumu-
THBHBIH «MO3T YepBsi» U3 11 <HEHPOHOB», COEJMHEHHBIX B MOCJEN0BATEIbHYIO
eMOYKy .—.—...—., MOXKHO YMECTHTb H B Kpyre MeHbIIEro paiuyca, /1.
Ho docmamouno caosxcrolli kKomnoeromep uil mo3e makoeo YniomueHus
He gbldepacugaenm. A KpuTepreM «CJI0KHOCTHY SIBJISIETCS YHUBCPCAALHOCIY:
epag us n HeUpoHO8 «CAONCeH», ecall OH 8KAIOUaem 8 Kauecmee noo-
epaghos sce epaghol U3 HEMHO2O MEHbLULE2O, YeM N, YUCAQ HelpoHos (npu
NpescHem 02PaHUYeHUU HA HUCAO CBA3EU, 8bLXO0AWUX U3 OOHOU 8ep-
ULLLHbL).

YKa3aHHbIM CBOHCTBOM YHMBEPCAJbHOCTH 00J1afaeT, OKa3blBaeTcs 60Ab-
WuHCcmeo rpadoB U3 11 3JEMEHTOB: KPETHHCKHH «MO3I UepBs» — pelKoe HC-
KJIIOUeHHe.

OnucaHHbIA 9TOH TeopHell CTeleHHOH 3aKOH 3aBUCHMOCTH pajuyca Moa3ra
OT uMcJla HEeHpPOHOB — MpooOpa3 MHOXKeCTBA APYTrHX MOJOOHLIX CMeneHHbLx
3QKOH08, KOTOPbIE uallle BCero 06GHAPYKUBAIOT SMITUPUUECKH, TP PUCOBAHHUH
pe3yJIbTaTOB U3MEPEHUH Ha JIBOMHOH JlorapuMHuecKoi MuIuMeTpoBKe. Cre-
NeHHble 3aBUCHMOCTH M300parkaloTest TOorja HaKJOHEHHBIMU MPSIMBbIMH JIMHHSI-
MH. YIUBUTENLHO TO, YTO TAHTEHC HAKJIOHA STHX MPSIMBIX (2 OH-TO U OTpeJiesisieT
roKasaresb CTelEHH CTENEHHOr0 3aKOHA) 4acTO OKa3blBaeTcsi pallMOHaJbHOU
JIpoOblo ¢ HEOGOMBUIUMH UHCJUTENIEM U 3HAMEHATE/EM.

Muorna mist 00bsCHEHHSsT TaKOro HaOJIOJIEHHOTO CTEMeHHOro 3aKoHa yja-
eTcsl MpUAyMaTb NPUBOJSLLYIO K HEMy TEOpHIO (UacTO J0BOJBHO CJIOXKHYIO),
[Tpumepom siBsieTcs 371ech MoKasaTesb 5/3 B KOJMOrOPOBCKHX 3aKOHAX Typ-
OyJIEHTHOCTH, OO'bSICHEHHBIN UM TIPH MTOMOILHM TaKzKe HeJJOKa3aHHOTO APUHUUNA
nodobus (COrlacHO KOTOPOMY POXKJIEHHe CPeJIHUX BUXpel U3 GOJIbIIMX yrpa-
BJISIETCS /MeM Jice HEU3BECTHBIM HaM 3aKOHOM, UTO M POXKJIEHHE MaJsblX M3
CPeJIHUX — M TaK OT MJaHeTapHbIX MacluTaboB B aTMocepe WM OKeaHe H
JIO MMKPOCKOIMYECKHX BUXPEH, Ile SHEPTHST IBUKEHHUST IUCCUITUPYETCST 3a CUeT
BsI3KOCTH). MHTepecHO, UTO Mjest O CyleCTBOBAHMH TaKOro 3aKOHA B THIPO-
JIMHaMMKe BbiCKa3biBasach yxke JleoHapno na BuHuu (0GbACHUBIIETO APYrUM
3aKOHOM M0j1001s, ToYeMy KUTbl GOJIblIE CJOHOB).
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51 npuBesy 3/ech ellle HECKOJILKO HAOGJIIOIEHHBIX CTEMEHHBIX 3aKOHOB, 00b-
SICHEHHSI MOKa3aTeJiell CTerneHell B KOTOPbIX MHE HEH3BECTHbI.

HYucao 81006 Ha OCTPOBE MPOMOPLUOHAJIBHO KOPHIO UETBEPTOH CTENEHH U3
TUIOLLAJIM OCTPOBA.

HYucao munos kaemox B opraHuamMe NponopuUMoHaIbHO KBaApaTHOMY KOp-
HIO U3 UHCJIa TEHOB B €r0 reHOMe.

Yucao Hayurolx pabOMHUKOS IAHHOH TMPOU3BOAUTENLHOCTH 0OpPATHO
MPONOPLUHUOHANLHO UUCJY HAYUHBIX TYOJUKALMH KaXK0T0 U3 HUX.

Cropocmo memaboausma nponopLuMonanba crerent 3/4 ot macchbl opra-
Hu3Ma (a He crenent 2/3, KaK MoJyduaoch Gbl BCAeJACTBHE NPOCTOH 3aBUCHMO-
CTH MeTaG0oJIM3Ma OT MJIOLIAH TJIAJKOH MOBEPXHOCTH XHMHUECKOTO KOHTAKTA).

Yucao ussepacenutl syskara ¢ Bbi6pocoM o6beMoM MeHbliie V' pacter
MPH YMeHbIIEHUH BeJMUMHEI 06beMa Beiopoca Kak V%2 (310 — no nab.iose-
Husim ByJsikana Piton de Fournaisse, ony6sukoBaunbiM F. Lahaie, J.-R. Grasso,
P. Marcenac u S. Giroux (C. R. Acad. Sci. Paris, Ser. II. 1996. Vol. 323, Ne7.
P. 569—574)).

JI. H. Toscro# coobiian cbiny, uTo 3ampaudusaemovie Ha Yyoo80A6CMBUS
cpedemsa pacmym kak ksadpam wacaazcdenus (nucbmo ot 16.X.1895.
CoGp. cou. M., 1984. T. 19. c. 334).

Homep copoda B cnucke, ynopsiiodeHHOM MO YHCJY KUTeJjied, o6paTHO
MPONOPLHOHANEH YHCJY JKUTEJEH.

YroMsiHy ellle Tapy MaTeMaTHUeCKHX 3ajau M3 CIHCKa, COCTABJIEHHOTO
A. JI. CaxapoBbiM.

JKena nonpocuna ero HapyOUTb Kamycty JJisi mUporoB. TexHoJOTHS Takasi:
CHauaJla KouaH Hape3aercsl Ha TJIOCKUE KPYIJIble CJIOH, a MOTOM KaxKIblH CJI0H,
MOJIOXKEHHBIH Ha CTOJ, PyOUTCSl HA BBIMYKJble MeJIKHE MHOTOYTOJbHUKH CJly-
YalHBbIMH BEPTHKAJbHBIMH YJlapaMu HOXKa.

3anumasich 3Toil py6koi, CaxapoB 3ajaJicst BOPOCOM: a CKOJIbKO B Cpeji-
HEM CTOPOH Y MOJIYUaIOLIUXCS MEJNKHX BbIMYKJIbIX MHOTOYTOJbHUKOB?

Otser A. [I. CaxapoBa: B cpeiHeM UeTbipe, XOTsl CPeid KyCOUKOB Momnaja-
IOTCSl U TPEYroJIbHUKH, U MTHYTOJbHUKH.

[ToprorasnuBasi 31y 3amauy K neuatd, @. Aukapau 3ameTia ee /1-MepHOe
000011IeHHe: B 11-MEPHOM MPOCTPAHCTBE MOJIyUAIOIIHECs TIPU pa3pe3aHnu CJry-
YaHHBIMH THIIEPTJIOCKOCTSIMHU 11-MePHbIE MeJIKHE BbIMyKJble MHOTOIPAHHHUKH Oy~
JIyT B cpejiHeM (Tpu GOJIbIIOM UX UHCJIE) HMETh CTOJIbKO XKe 2-MepHbIX rpaHei,
CKOJIbKO HX UMEET 11-MepHbIH Ky6 (B TPEXMEPHOM MPOCTPAHCTBE: CPE/IHEE UMCJIO
rpaHell Kycouka — 6, cpejiHee uncJio pebep — 12, cpeaHee uncyo BepiinH — 8).

BosBpaliasicb K JBYMEpPHOMY CJyuaro, YIOMSIHY ellle OJHO HaOJJeHHne
A. J1. Caxaposa. CocuutaeMm cpedruti nepumemp p TOJydaOUIUXCS MHOTO-
YrOJIbHBIX MEJIKUX UacTell U cpedHioro niouads S Takon uacti. Ytobbl pazmep
YacTH He BJIMsI, COCTABHM MX 6espasmepryio Kombuuayuio S/p*. Crpa-
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IIMBaeTCsi, KaK BejleT ceOsi aTa Oe3pa3MepHasi XapaKTepucTHKa (opM dacTeid
pa3bueHusl, KOTJIa YHC0 ITHX MEJKHUX yacTell pacTeT 10 6ECKOHEUHOCTH?

Otser A. JI. Caxaposa: 6espasmepras opobs S/p* cmpemumes K om-
HOWleHUIo naouadu Kpyea K Keaopamy OAUHbL €20 OKPYICHOCMU, M. e.
k 1/4m. D10 KaxeTcs mapaoKcasbHO MPOTHBOPEUALIMM H30MepHMeTpHue-
CKOMY HepaBeHCTBY, COIIACHO KOTOPOMY M0ua0b, 0ePAHUYEHHAS KPUBOLL
JaHHO20 nepumempa, MAKCUMAAOHA, K020Q Kpusas — okpyxucrocmo. Ho
HUKAKOTO MPOTHUBOPEUMs TYT HET, TaK KaK peub HJET He O CpPelHEeM 3HAueHWH
otHoLIeHus S/p?, a 06 OTHOLIEHHH CPeHUX 3HaueHHi Beauuun S u p?. Cpeansis
TUIOLIA/b U CPeIHUH TTePUMETP IOCTHraloTCs HAa COBEPLIEHHO pasHbIX KyCouKax
pa3buenust. CTaTHCTHKA — oracHasi napajoKcamMu HayKa (M uacto GoJblias
JIOKDB) 6.

§ 4. MaremaTuka oT ApeBHUX 10 HALIUX JAHEH

YiuBuTeJbHAA MaTeMaTHuecKas 3ajaua yrnomsinyra [liyrapxom (B ero «3a-
cTosbHBIX Gecenax»). «Hekoropble yTBepakaaloT,— roBoput [ Linyrapx,— uto u3
decamu npocmolx ymeepaucoeHuti AK00bL MONCHO COCMABUMb, NO-PA3HOMY
KOMOURUPYA ux, b0Aee MUAMLOHA CA0JCHbLX. Ho 3TO HeBepHO,— npoaosKa-
eT OH,— Tak Kak [unnapx cocuuraJ, uto ux Bcero 103049, a na orpuuarenbHoi
cTopoHe — 310952».

O6 3ol 3anaue MHe pacckasan B KamudopHuu amepuKaHCKHH KOMOWHA-
Topuk P. CT3HJM, U 9 NONPOCHJ CBOMX YUEHHKOB B MOCKBe MPOBEPUTH ITH
BblumcaeHust [lnyrapxa. Uepes HecKosIbKO Heleslb MOM CTYAEHTbI COOOLLMIIH,
YTO OHM He TOJIbKO TOJTBEPKAAIOT NPOoBeJeHHoe U caMUM CT3HJIM MepeBblur-
cJieHue uncaa [unnapxa coKHbIX PEANo0KeHUH, HO U pa3rajiaiyu HeMoHsThIH

16TTpu anaiuse cpemHux B MOJOOHBIX 3a7auax O FeOMETPHH Pa3OHeHHil BaXKHO TOUHO YKA3bl-
BaTb, O KaKUX MMEHHO CPEIHHMX HJeT peub. Belllle, Hanpumep, cpeaHee UMCJO BEPLUIMH KyCOUKa
OMpe/esiNioch KaK YacTHOE OT JieJIeHHsT CyMMbl UMCeJl BepLIMH KyCOUKOB Ha UMCJIO KYCOUKOB.

Ho Bo MHOrux Bompocax MHTepecHee yCpeaHsSITb He MO UMCJy KyCOUKOB, a M0 MX MJIolamu (B
MHOTOMEPHOM cJlyuae Mo o6beMy), HHaue BKJaL MEJKHX KYCOUKOB B cpejiHee OyIeT MpeyBesuueH
(BcsiencTBHe UX 0OMJINS), @ Bellb Y KaXKI0ro U3 HUX UMCJIO BEPLUHH, CKOpee BCEro, MeHbllle, UeM y
60Jiee 3HAUNUTENBHBIX KYCKOB.

Bblio Gbl HHTEPECHO BBISICHHTb KOPPEJISILMIO MEXKJy BEJHUHHONH Ge3pasMepHOro OTHOLIEHHS
Caxaposa, S/p?, u Takke 6e3pasMepHbIM UHCJOM BEPIIMH KYCOUKa, MPHUEM BBIUHC/IAS CpeHee
HE TOJIbKO MO YHCJY KYCOUKOB, HO M MO 3aHSITOH HUMH TJIOWIAAM (T. €. MPUMHCHIBAs KaxKIOMy
KYCOUKY TPH YCPeIHEeHHH BeC, MPONOPLHOHAJBHBIN €ro MJI0LLaa1, uTo 60J1ee COOTBETCTBYET MNOAXOIY
CTAaTHCTHUECKOH (DM3UKH M TEPMOJAMHAMHKH K MOJIOGHBIM BOMPOCAM).

[Tepexon Ha ycpeaHeHue 110 MJOLAAK MOT Obl U3MEHUTb OTBETbI BO BCel GOJIbILIONH 06JacTH —
CTaTHCTHUECKOH reOMETPHH, BO3HHUKIIEH HCTOPHUECKH Pajii aHauM3a GHOJIOTHUECKOH H reoJlorHue-
CKOIl MH(OpPMALMH, COJEpKALLEHCs] B CTATUCTHKE CJYUalHbIX CPE30B.
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CT3H/M TEPMHUH «HaA OTPHLATEJbHOH CTOpPOHE». B «IoJoKUTeNbHOMY ciyuae
peub HAET O UMCJ/e MPaBHJIbHBIX CKOOOUHBIX CUMBOJIOB, cofepxkatmx 10 Gyks
(Bpone uucesn Kartanana, B omnpeieneHHH KOTOPBIX, OJHAKO, BHYTPH KaxJ0H
CKOOKH POBHO 2 TEePMHHA, TaK uTo uucjao Karanana — 310 umcso crnoco6oB
opraHusoBath st 10 yuacTHUKOB (yTOOJIbHBIH TYPHHDP C BbIObIBAHHEM MPO-
UrpaBlLUero, MM UMCJ0 Croco0oB pa3OHUTb MHOrOYroJIbHHK JHaroHaJjsiMH Ha
tpeyroabhuku: C(3) =1, C(4) =2, C(5) =5, C(6) =14). Ho B onpenenennu
upces Tlnyrapxa BHYTPH CKOOOK MOXKET ObITb J1060€ UMCJIO CHMBOJIOB: IS
1 =3 TNPUTOJHBI, HANPUMEP, BCE CUMBOJIbI CITHCKA

(1,2,3); (1,(2,3)); (2,(1,9)), (3, (1,2)).

B cayuae e «OTpHLIATENLHONH CTOPOHBI» OJIHO W3 MPEIJIOKEHHH MpejiBa-
psieTcsi OTpULIAHUEM:

«Kat YEJIOBEK; He BCe JIIOJU CMEPTHBI».

Pesysbrathl 3Toro paccsenoBanusi (¢ orBerom 310954) 6w ony6/nKoBa-
el M. 3. Kazapsitom u C. K. Jlango B American Math. Monthly!'”. st
BBIUHCJIEHHE TOTpe6oBaloch peKyppeHTHOe cooTHomlenue u3 40 cjaraemsix:
BUAMMO, [UMMapx y»xe CrpaBJ/Isiicsl ¢ TAKUMH MOJCUETaMH (Be/lb OH yMeJs TakkKe
NpaBUJIbHO NPEICKA3bIBATh 3aTMEHHS U PACCUUTHIBATH MJaHETHbIE OPOUTHI, MO-
BUJMMOMY, pH MOMOLIM 3aKoHOB Kermuiepa n 3aKoHa BCEMHUPHOTO TSITOTEHHS).

HbloToH yTBep:Kaas BIOCJAEICTBUH, UTO BCE 3TH JIPEBHHE BbIUHCJEHHS
(BkJtOUas BLIBOJ 3aKOHOB Kerniepa U3 3akoHa o6paTHbIX KBaApaToB YISl CHJIb
MPUTSKEHUS) CTOPEJIH, K COXKAJIEHHIO, B OOJIbIIOM MoXape AJieKcaHIpHiCKON
6ubanoTekn — myseyma B Erunte u uto emy, HbloToHy, mpUHANIEKUT YeCThb
BOCCTAaHOBHTb WX JUIl COBPEMEHHOro uejioBeuecTBa. MCTOpHKM paccKasbl-
BatoT, 4to puMckuidl uapb Hyma Ilomnumuii (Bckope nocsne Powmyna, B 7 B.
no PoxnectBa XpucroBa) ycrtpous B xpame Bectol Ha Popyme B Pume
cBoeoOpasHblil nmuaHerapuil. [lnaneTsl (B npaBu/bHOM nopsiike: MepKypui,
Benepa, 3emas ¢ JlyHoi, Mapce, IOnurep, CaTypH) HOCHJIM MO HAPUCOBAHHbBIM
B XpaMe KeIlJIePOBbIM 3JJIMITHUECKUM OpOMTaM, B COOTBETCTBHH C 3aKOHOM
MUIOLIAIEH ¥ C MPOMOPLMOHAJIbHBIMH KyGaM OOJIbILIMX T0Jyocel KBajpaTamu
BpeMeH 00palleHus], CliellabHO MPUCTABJIEHHbIE K MJIAHETaM BECTaJIKH.

W1 ecsn xomy Hy:kHO GblTO HaiiTh Ha Hebe CaTypH, TO B 3TOM Xpame Be-
CTBI HaJIO OBIJIO CTAaTh OKOJIO BECTAJIKH, 3aBe/loBaBlIell 3eMeH, U ONpeaeHTh
HarpasJeHue Ha Ty JApyryto, y Kotopoil CaTypH.

Ho 00bsICHUTD BClO 3Ty CJ0XKHYIO HEGECHYI0 MEXaHMKY HYXKAABLIMMCS B
KaJleHaape 1noTpeOuTe/IsIM yueHble He yMeJIM, M03TOMy il noTpeGuTesiell OHu

171, Habsieger, M. Kazarian, S. Lando, On the second number of Plutarch // American Math.
Monthly. 1998. Vol. 105, Neb. P. 446.
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MPUAYMaJH CHCTEMY STTHIHMKJIOB (Pas3J/ioyKUJH OMUCHIBAIOIIME JIBHKEHHE TJIaHET
(byHKLMH OT BpeMeHH B «psiabl Dypbe»).

QJUIIICBI, BIIPOUYEM, SIBHO YIOMSIHYTbI KaK OPOUTHI TJIAHET B JIPEBHEH KHUTE
BurpyBusi « ApxutekTypa» (Ipu MepeurcjieHnd BCeBO3MOXKHDIX T0JIE3HBIX /IS
APXUTEKTOPOB KPHUBBIX), H3J1aHHON B | BeKe HOBOH 3pbl.

3amMeuaresibHas JIpeBHsis HayKa Obljia MpUHeceHa B coBpeMeHHylo EBporny
rpekamu u3 Erunta. B Erunte, 3anonro no npe6uiBanns tam Moucest, xua
BeJIMYANIIIME yUeHbIH, KOTOPOMY MOCJIe €ro CMEPTH (papaoH MPUCYIHI OOXKECKOE
3BaHue W uMs: ToT, 60r MyapocTH (3HaK — HOHC).

Otkpbitust Tota onucanbl, Hanpumep, HcTopukoM | B. no H. 3. Huono-
pom Cutmsniickum (a takxe [Tnatonom'® — B ero muasore «®enp»). [epsbim
cuutaercsl u3obperenne TotoM ghonemuueckoeo aigpasuma (10 TOTO HAIO
OblJIO BbI3yOPHBATL THICSAUM MEPOrJIM(OB, MO UMCY CJOB, a OH 3aMEHHJ X
HECKOJIbKUMHU JIeCATKAMH YNPOLIEHHBIX CUMBOJIOB, MO OJHOMY Ha ¢oHemy). OT
ajdasuta Tota npousowlin (GUHUKHACKWH, 3aTeM TpeuecKHil, a OT Hero —
JATHHCKUHA W Kupwiiiua. B Munun u B Kutae ananornunbiit npouece npotues
He3aBUCHMO.

[1natoH onucbiBaetr Geceny Tora ¢ 6orom AMMOHOM, KOTOPBI, COTJallasch
C MOJIb30H MUCbMEHHOCTH W ajdaBuTa ToTa, CKeNTHUECKH OLIEHUBAET MbIC/b
Tora, Gyaro JiioaH, BOOpY:KeHHblE MHUCbMEHHOCTHIO, MOYMHEIOT, TaK KaK yM
OCBOOOJIMTCSl sl IyMaHHsl, KOTAA OTNajaeT HeoOXOIMMOCTb CJHIIKOM MHOTO
JIepyKaTh B MaMSITH.

[To mpuBenennbM [lnaToHOM c10BaM AMMOHA, HUKAKO20 NOYMHEHUSL HU
epamomuocme, Hu arpasum (Hu, 006asAIO 1, KOMNLIOMED UAU MeAeBU-
30p) He npurecym:. Haobopom, dymame Oyoym euje meHvule, MaKk KK
b6ydym Hadesamocs HA CB0U 3ANUCU.

CeroJiHsi HacTynarwllye Ha MaTEMaTHKY arpeccopbl MbITAKOTCS MOJHOCTHIO
WCKJIIOUHTL M3 Hee HEJIOCTYIHOE MM JyMaHHe, CO3JaBasi B3aMeH IpaHIM03HYI0
KOMIIBIOTEPHYIO GHOJHOTEKY «BCEX KOTJMa-jJu60 CYLIECTBOBABIIMX MaTeMaTH-
yeckux TeKcToB». COUMHEHHE HOBBIX MaTeMaTHUECKHX «PaboT» OYJeT rocje
sT0ro JleBuahana CBOAMTBLCS MPOCTO K HAXKATHIO KHOMOK /Il KOMIHJISILIMH
13 3a0bITbIX CTAapblX HCTOUHHKOB. OHM ybexxnanu MeHsi (Ha 3acenanuu Mc-
MOJIHUTEJILHOTO KOMHTeTa MeXIyHapoJIHOTO MaTeMaTHUECKOrO CO3a) TMpH-
HSATb camoyoulicmsenroe 0 mamemamuku peuterue 06 0613ameivHoll
npuryoumeabHol Komnsiomepusayun Kaxcdow moreau’® maxum dosodom:
cnacmu HUBONUCL OMm Hacmynaerus homoepaguu 8ce pasHo He803MOHC-
HO, 3MO0 — nocmynv ucmopuu!

18rIJlaTOH nuuler o Tore: «OH [epBbIM 1/1306[)6./1 4ucJs0, CHeT, 3eMJieMepre, 3Be3/104ETCTBO, UI'PY
B KOCTH M LIAUIKH, a TaKxKe MUCbMEHa».

l9]3 YaCTHOCTH, OHH XOTAT 006513aTh KaXKJ0ro MaTeMaTHKa HaﬁpaTh Ha KOMIbIOTEpe (I/l noapHuTh
B UX BCeMHpIIbIﬁ MaTeMaTHUECKHUH KOlleKC) BC€ CBOHW COYHMHEHHSsI.
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Ho st npojio/kato octaBaTbCsi Ha TOH CTAPOMOJIHOK TOUKe 3peHHUs, uTo 6 pa3
no 7 — Mo-MpexHeMy COPOK JIBa, UTO HYJIb MO-MPEKHEMY HE MOJIOKUTEJIbHOE
UKCJIO (XOTb 3TOMY M yuaT «COBpeMeHHble» MaTeMaTHKH Bo PDpaHiuuu), uTo
KaK JKHBOITHCh, TAK M MaTeMaTHKa JOJ/KHbBI U GYIyT XKUTh (Mpexk/e BCero — B
MHTEpecax BCEro UeJOBEYeCTBa).

Bropbim oTkpbitiem Tora 6bl1 Hamypaavreli pad (u mamemamuyeckue
paccyncoenus ¢ yuacmuem akmyaroroti beckoneurocmu). 1o Hero MHorne
JlyMaJii, UTO CYLIECTBYET camoe 60avbuLoe 4icA0 (CyMMa €KeroJIHOro cymmap-
HOro HaJjiora ¢apacHy), a oH OObSICHHJ, UTO BCErJa MOXKHO MPUOABUTL €llle
e IMHHLLY.

Teomempus 6ba noctpoena Totom B BHle 3emaemepus (UTO 3TO CJIOBO
v o3Hauaet). OH OblLT MPH XKU3HU TJIABHBIM 3eMJieMepoM (hapaoHa W OTBeual
3a M3MepeHHe TUIONIAJIel BCEX 3eMeJIbHbIX yU4acTKOB, KOTOpble Belb HYXKHO
OblLJIO 3HATh M JUIsl HCUMCJIEHMs] HAJIOra, M JUIsi POTHO3a ypoxKasi, U JJisi jie-
JieyKa HUJIbCKOU BOJIbI B OPOCHTENIbHBIX CHCTeMax. ENMHCTBEHHLIM OTJIHUHEM
reoMmetpud Tota OT €BKJIMAOBOI GbLIO TO, UTO OH COBEPILEHHO He 3a6OTHJICS O
He3aBUCUMOCTH CBOHUX aKCHOM JIPYT OT Jipyra.

WM korna EBK/uI, uepe3 MHOTO CTOJIETHI, CTaJ MUCATh yUeOHHK reOMeTpHH
Tora nJ1st rpeuecKnX yUeHHKOB B Bl KHUTH, TO OH PELLIUJ COKPATUTb HCXOIHbI
teket ToTa W [yist 3TOrO BHIGPAJ U3 TEX MsITH akcuoMm ToTa, KoTopble ObLIH APYT
IPYTY SKBUBaJIEHTHbI, BCEM H3BECTHBIH Terepb «IISATBIH MOCTyJaT», a Opyrue
noctyJsathl ToTa (Bpojie TOro, uTo cymMMma yrJioB TPeyroJibHUKa eCTh pa3BepHy-
ThIH YroJl) OH MpPEeBPaTU B TEOPEMbl H JI0KA3aJl, BbIBEIS MX H3 OCTABJEHHOTO
MM aKCHOMOW MOCTyJ/1aTa O NapajiesbHbix>,

20Brocnenctun Jlo6aueBckHii, oTBEprHyB MocTyjaT EBKIMAA 0 MapajiebHbiX, <TOCTPOHJI»
CBOIO 3aMeuarelibHylo reomerpHuio JloGaueBcKoro, rje uepe3 TOUKy BHE MPSIMOil TIPOXOUT He 00HA
rnepecekaoliasi 3Ty npsmMyio npsimasi, a 6eCKOHe4HO MHO20 TaKHX MPSIMbIX (B TO BpeMsl Kak Bce
ocTaJjibHble aKCHOMBbI reoMeTpuy EBK/INIA BbIOJIHEHB! U B reomeTpun JIoGaueBckoro).

Onnako Jlo6aueBckuii THM CBOMM MOCTPOEHHEM He J0KA3aA Jaxe XOTs Obl yTBeprKAaBLIy-
0CSl UM HE3aBHCHMOCTb €BKJIMJIOBA WJIM CBOErO IMOCTYyJIaTa O NapasijlebHbIX OT OCTaJbHbIX: BeJlb
HeMpaBUJ/IbHYIO TEOPHIO TOXKE MOXKHO B TeYeHHe HEKOTOPOTro BPEMEHH JIOTHUECKH MO0CJ/e0BaTe/b-
HO «CTPOHTb», KaK 3TO SICHO MOKa3blBAIOT BCE «JI0KA3aTeNbCTBA OT MPOTHBHOr0», TMPHBOJSLLME
HeBepHoe JIOMyIleHHe K MPOTHBOPEUHIO.

Cefiuac 3Ta HE3aBHCHMOCTb JloKa3aHa: 8 eeomempuu Jlobauesckoeo paccycoenus Huko20a
He npusedym K nPOMuUBOpeUlLI0, 80 BCAKOM CAy4ae, NPOMuUBopeyli 8 Heil He boablue, Yem 8
eceomempuu Eexauda. JlokaspiaeTcsi 3To TeM, uTo B 0OBbIYHOIN reomeTpuu EBK/INAA CylIeCTBYIOT
modeau reometpuu Jlo6aueBckoro. Hanpumep, B modeau Kaetina poJib niockoctd Jlo6aueBcKoro
urpaet OTKpPbITbI Kpyr EBkinja, a poJib mpsMbiX miockoctH Jlo6aueBcKoro — ero Xopjbl,
BCE aKCHOMbl W TeOpeMbl BhITMOJHEHBl. B modeau [lyankape ponb miockocth Jlo6aueBckoro
Hrpaet BepXHss MOJYMIOCKOCTb €BKJMIOBOH MIOCKOCTH, @ POJib MPAMbIX — MepreHNKyJIspHbIe
IPaHUYHOI TIPSIMOIT ITOH MOJYTJIOCKOCTH OKPY>KHOCTH H TIPSIMbIE, U OMSTh BBIMTOJHEHbI BCE aKCHOMBI
U TEOpEMBI.

Ecmu 661 B reomerpun Jlo6aueBckoro 6blI0 MPOTHBOpEUHeE, TO BBHIY CYILIECTBOBAHUS MOJEJH
NPOTHBOPEUNBOIl OKasasiach Obl M reoMerpust EBKimza.
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Ecau u ne cam Tor, To ero 6/1M3K1e yUeHHKH U3MepUIN paduyc 3emau ¢
mounocmoo 8 1%, nocuuTaB st 5TOro BepOJIIOIKbH I11aTH KAPABAHOB MEXKLY
JaBymst cronutamu Erunra — ®@uBamu Ha tore 1 Memducom Ha ceBepe (MouTH
YTO Ha OJHOM MepuauaHe). 3Hasi pa3HHULy MaKCHUMaJbHbIX BblicoT CosiHuA B
00enXx CTOJIMUAX B OJMH JIeHb, €THMETCKHE YueHble JIErKO COCUMTaJ/H pajuyc
3emiu (B uucsie BepOJIIOKbHX LIAroB).

[peueckue Ux nocJse0BaTeNM OTHECAUCH K STUM JaHHBIM C HELOBEPHEM, TaK
KaK OHM BOOOLlLe He J0BepsiM 3acekpeueHHol Hayke Erunra, rae, 1o ux cJjo-
BaM, <OKEHIIHHbI MyOJMUHO NPOCTUTYHPOBAIU ceOst ¢ Kpokoauaamu»2!, Theku
M3MEPHJIM PaJMyC TPH MOMOLLM TPUPEMBI, MJbIBLIEH Yepe3 CpennseMHoe Mope
ot Erunrta no octpoBa Ponoc. OHM yMHOXKa/M BpeMsi B IyTH Ha «CKOPOCTb
TPUpPEMbl MPU BETpe CpelHed CHJbl», Uy HUX 3eMJs Bbilia BiBoe OoJblle,
ueM y erumTsiH.

Yepes napy ThicsU JieT OJMH MeHy>3CKHH KarUTaH MOMPOCHI OJHY KaTOJIH-
UecKylo KOpoJieBy paspellnTb eMy 1o6paTbest Ha KopabJe 1o Muauu, nibies Ha
3anaj no ArsiaHTHuecKoMy oKeany. KoposieBa cousia HeOGXOIUMOH HAYUHYO
sKcnepmu3y TNpoeKTa W B peayJibTaTe 3a0pakoBaJsa ero, Tak Kak, Mo cjoBaM
9KCIEPTOB, HUKTO B MHUpPE He CyMeeT MOCTPOUTb CTOJb OOJIbLIONH KOpalJb,
uTOObI OH BMECTHJI TaK MHOTO 60UeK MPeCHON BOJIbl, CKOJIbKO TpebyeTcs, UToObI
He MOrHGHYTh OT XKaXK/bl B TAKOM JlaJlbHEM MyTelIeCTBUH.

BriocnencTBun okasasiochb, UTO 3KCNEPTbl (KaK M BCe Ha CBeTe) BepHJH
rpeyecKrM M3MepeHHUsIM, Tle pacCTosiHie ObIO BABOEe OOJblle HCTHHHOTO. A 'y
ONTHMHCTa-KanuTaHa OblIN Apyrie (eTMMNeTCKOro MPOUCX0XKIAEHHST) Teorpadu-
ueckue npejcrasjeHust. B KoHLe KOHLOB KOpoJieBa pa3pelluia emy, pa3 y»K oH
TaK MeuTaeT MOTMOHYTb OT »KaKjbl, NPOJeIaTh CBOH PUCKOBAHHBIH KCHepH-
MEHT, UTO OH M cjiesiaf (BrpoueM, HeyaauHo: 10 MHIuK oH Tak M He no6pascs).

JIefiGHHULL TOBOPUJI, UTO HAHUTH UTO-HUOY/AbL BCerjaa TPyAHO, OCOOEHHO €CJH
Hllelib, HO TPY/IHEE BCEro — KOrja Hilellb HMEHHO 3TO.

Ot reomerpuu ToT ecTecTBEHHLIM XOAOM MBICJH Mepelles K 38e3douem-
cmay, a BIpoueM, OH U300pesl i MHOTO JIPYroro — HarpuMep, uepy 8 ulauku
(KOTOPBIMH OH JIEeMOKPAaTHUYECKH 3aMEeHsIJl CMLIKOM TPYIHbIE, MO €ro MHEHHIO,
UHIMICKUe WaxMaTbl). MHTepecHo, 4TO 11axmMaThl B TO BPeMs CYLLECTBOBAJIH,
KpPOMe HbIHELLIHEro BUja, elle B yCJOXKHEHHOM <KOMIbIOTEPH30BAaHHOM» BapH-
aHTe, TJe Kaxkaast purypa (ckaskeM, KOHb) O3Hauaja He OJIHOTO BCaaHHKA, a
BOKHCKO, UMCJIEHHOCTb KOTOpOro Obljia Ha urype ykazaHa. M B3aumopeficTBue
¢uryp ObUIO He BCEr/ia MOJHBbIM YHHUUTOXKEHHEM OJIHOH W3 HHUX, a ualle MPUBO-
JIHJIO TOJILKO K YMEHbILIEHHIO HAJIMTUCAHHBIX YHCJEHHOCTEH BOKCK.

[peku, 3aumcTBys noctikeHusi Tora, neperMeHoBasd €ro Ha CBOH Jaj
B [epmeca Tpuscdoseaunaiueeo (Tpucmerucra), U B CpelHHE BeKa €ro

21p_J. Proudhon. De la celébration du dimanche. Paris, 1850.
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COUMHEHHsI MHOTOKpATHO TMepeusjaBajiuch (Moj HasBaHueM «3ympyjHas
CKprKasb»): y HbloToHa 1oMa Gblio 5 3K3eMIISIPOB pa3Hbix u3nanui. CoBpe-
mennoe uznauue: A. D. Nock, A. J. Festugiere, Corpus Hermeticum, v. 1—4,
Paris, 1945—1954.

[lepenecenune Bcex 3THX 3HaHMH B IpelHio COBepLIM/IOCH IVIaBHbIM 00pa-
30M 3a CUeT MPOMBIIIJIEHHOTO LIMHOHAXKA: Y ETHIETCKUX KPELOB HayKH OblIH
3aceKkpeueHsl, U JUIsl HX OCBOeHHsI TpefoBajach MOAMHCKA O HepasTyalleHuH.

Ucropuk Quonop CHUMIHACKHI OTIHCBIBAET 3TO TaK: «ETHMETCKUE YKPellbl
paccKasbiBalOT, HA OCHOBAHHUHM CBOMX CBSILIEHHBIX KHHI, UTO B paHHee Bpems
ux nocetuan Opdeit, Myseyc, Menamnyc u [lenanyce, a takxke nost [omep,
cnapranell JIukypr u — noz:xe — CoJion n3 Adun, a Taxxke dunocod [lnaron;
ux Ttakke nocetusn [Iucdarop Camoccku#i U MaTeMaTHK JBJIOKC, a TaKkKe
Jemokput ua A6zepsl 1 duenny ¢ Xuoca.

[Tugpaeop nayuuisca 6 Eeunme ceoemy yuenuio o boee u eeomempuue-
cKuM ymeepaucoeHuam, a maxice meopuu ducen, IHenuo — BolUUCACHUIO
opbumor Coanya>» («HMcropusi» Huonopa Cuumauiickoro, T. I, c¢. 96—98).

[Togpo6roctn o Tote usnoxens! B Kuure 5. A. Typaesa «bor Tor», nuanan-
Ho# B Jlefniure B 1898 r. Ccrlikn HbloToHa Ha ApeBHUX GBIIH UM HCKJIOUEHBI
u3 Principia Bo Bropom usnanuu (cm.: I. Newton. Mathematical Principles of
Natural Phylosophy and His System of the World / Ed. F. Cadjory. Berkley,
1962. P. 549—550; The correspondence of Isaak Newton: 7 vols / Eds.
H. W. Turnbull, J. Scott, A. Hall, L. Tilling. Cambridge, 1959—1977. Vol. 11
(1688—1694), 1961. P. 338, 384).

H. Komepnuk cchiiaercst Ha JIPEBHIOI0 TeMOLEHTPHUECKYIO HeGeCHyI0 Me-
XaHUKY B TeKcTe «O BpallleHuH HeGecHbIX cdep. Maiiblii KoMMeHTapHit» (B U3-
nauuu «ITocnanue npotuB BepHepa. ¥Yncanbekasi 3anueb». M., 1964. C. 35).

B nepeHeceHUH MaTeMaTHKH erunTsH B [peluio ocobyto poJib chirpas [1u-
carop, nposemivit B Erunte okosio 20 siet. OH NMpHBe3 OTTyJa TEOPHIO Nepe-
ceJieHUsl iyl W BbI3BAHHOE €10 BETETAPHAHCTBO (8 TO HEHAPOKOM Cbhelllb TeJO
JyUId CBOETO POJICTBEHHHKA, EPECEUBILETOCS MOCJIe ero CMEPTH B KOPOBY HJIH
B cBUHbIO!). O6s3aBLIMCH He MyOJMKOBATh MOJyYeHHbIE UM OT €THIIETCKUX 2Kpe-
OB HayuHble cBeleHHus1, [Tucharop Jinllb YCTHO MponaraHiupoBaJs CBOIO HayKy,
HO Jlepxkas ee B TaiiHe. OcoGeHHO oXpaHslach MatiHa Hecousmepumocmu
duaeonaau ksadpama ¢ e20 CMOpPOHOL: BeJlb 3TO OTKPHITHE 03HAUAET, UTO
apugmemuxa dpobeii Hedocmamouna 0A NpaKmuiecku Heobxo0UMblLX
u3meperuii, a UppallioHaJbHBIX UMCe TOT/IA ellle He ObI0 (X TEOPHIO CO3/1all
IBJIOKC, Takke oOyuaBliniics B Erunre).

Henocratounocts apucdmeTuku Jpobeil ais 3a1au M3MepeHUsi MOJpbiBa-
Jla aBTOPUTET MATEMATHKOB B TJ1a3ax BJacTell: Bejlb BBIXOJUT, UTO MaTeMaTH-
KW 3aHUMaIOTCs HEHYXKHBIMH (DHJIOCO(CTBOBAHUSIMH O MaJIOLEHHBIX MPEIMeTax
(npo6siX, MPONOPUMSAX U T. M.), CTAJNO ObITb, H KOPMHUTb HX HE3aUeM.
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Bce ke yepe3 HeCKOJIbKO MOKOJIEHHH yueHHKOB reomerpusi Tora joiiia
uepes [Tudaropa no EBkaunna, Kotopblil yxke He Obli cBsizaH, Kak [ludarop,
MOJNMUCKON O HepasryalieHud u Bce ony6aukoBan (ITudarop Gosiicsi U Tak
HHUYero W He omyGJIMKOBaJ, XOTsl LIKoJa NudaropeiilleB rnpoipetana 6oJiblie
ThICSIYEJIETHS], PACMIPOCTPaHsisl TO BereTapuaHCcTBO, TO Bepy B MepecesieHne aylll,
a TO U TEOMETPHUIO, TEOPHIO UUCeJ M TPUHAMJIEKAIMHA UM 06eUM «aJrOpUTM
EBknuma», KOTophblil, KOHEUHO, TOKe OblJ JaBHO H3BecTeH Ha BocToke).

3 Bcero 31oro sicHo, 4TO MPOMBILIIEHHBIH IMHOHAXK C JABHUX TOP MPHHO-
CHJI UeJI0BEUeCTBY GOJIbIIYIO M0Jb3y: €3 HEero 110 cropeniieil B AJieKcaHapuii-
CKOH OHOJIMOTeKe JpeBHEH MYAPOCTH COBPEMEHHOMY UeJIOBEUeCTBY MPHILIIOCH
Obl 100UpaThCsl rOpa3io AoJblle.

B pasHbix HCTOpUYECKHX UCTOUYHHMKAX 51 HallleJ pa3Hble CBeeHHs1 06 3TOM
3HAMEHUTOM T10’Kape, BUHOBHUKOB KOTOPOTO MPUIHMCHIBAIOT TPEM Pa3JHUHBIM
pesUrusM (B 3aBUCHMOCTH OT MPEANOUTEHHE UCTOPHKA):

— B 48 . 10 P. X. Boticka Llesapsi coxriin GoJiblile CEMUCOT ThICSIU TOMOB
AnekcaHapuiickoil GUGJTHOTEKH,

— B Aunekcanspuiickoll 6u6IHOTEKe, COXCKEHHOH B KoHle [V B. Mo Hay-
uennto natpuapxa Peoduaa, 610 700 000 TOMOB,

— B 640 . H. 3. no npukasy Xanupa Omapa B Asiekcanapuiickoi GUGIH0-
Teke coxrin 200 000 TomoB.

5] He 3HAIO TOUHO, UTO TaKO€ TOM, HO B JPYTMX HCTOUHHKAX YOMHHAIOTCS
1 C€Mb MUJIJIHOHOB «COXIKEHHBIX KHHUT».

Hauapmasicst 3TMM moxapom (MM 3THMH ToxkapaMu) 60pb6a o6IIecTB 1
NPAaBUTEJbCTB C HAyKaMH U MAaTEMATUKOMH, 1a U C KyJbTYypo# BooOLle, NPOoa0J-
JKaeTcst U CerojiHsl.

Benukomy urasnbsaHckomy puanky bpyHo [ToHTekopBo npuHaieKuT 3ame-
yaTeJIbHbIA TNPOTHO3 OYAYLLEro KyJbTypbl, O KOTOPOM 1 y3HaJl MPH CJIELYIOLINX
00CTOATENBCTBAX.

Bckope nocaie Boitnbl [Tontekopso, GbiBLIMil coTpyaHnkoMm Pepmu u 3a-
HUMAaBILMACS B OCHOBHOM HEHTPUHO — YacCTHLEH, KOTOPYI OH K€ H OTKPBLI
(Has3Banue naJ, Kaxercs, [1aysau, Ho [ToHTeKOpBO 3HAJ yKe, UTO B €ro OMbITAX,
ecsit Obl TaKOH YacTULbl He OblI0, Hapyllajguch Obl CTaHAAPTHbIE 3aKOHbI CO-
XpaHeHust), 6exKasl ¢ yKEeHOH U MaJIoJIeTHUMH AETbMH uepe3 (pHHCKHe 60JI0Ta B
Poccuto, rie oH 66ICTpo BolLeN B UMCJIO JesiTe el aTOMHOTO MPOEKTa, a Mo3xKe
cran u akagemukom PAH.

B nepuon nepecTpoliku eMy pasperiany yxke e3uTb B Mrasuto, Tak 4o Mbl
BCTpeUaJMCh ¢ HUM Ha 3acelaHusix o6eux HallIMX oOlMX akaaemui: To B PAH
B Mockae, To B Axademuu Jlunueti («poiceil») B Pume, rie korna-to lanungei
OblJl LIECTbIM M30paHHbIM WIEHOM (IpejroJiaraeTcsi, UTo PbICH OTJHUAIOTCA
0CcOOEHHOI 30PKOCTbIO U BLICMOTPSIT BCEX JIyullle BCE TailHbl MPUPOJIbI).
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Moe nepBoe Brieuatsienne ot [loHTeKOPBO CBSI3aHO C 3aMeuaTebHOH Mapo-
JIMell Ha MaTeMaTHUeCKylo CTaTblo, MpeJcTaBaeHHON UM B Jloknanbl AKagaeMuu
Hayk (k nepBoanpeibckoMy HOMepY), KaK TOJIbKO €ro u3dpaJii B aKaJeMUKU U
OH TOJIYUHJ1 PABO MPEACTaBJATb CTATbH.

ABTOpOM CTaThM, XOJUBIIEH YK€ HECKOJLKO JIET 10 MOCKOBCKOMY CaMH3-
naty, 6b11 Opac ne baprunn — »xuBinii B Poccnn 3HaMeHUTBIN UTANbSIHCKUH
AaBHAKOHCTPYKTOP, paboTaBIIMI MOCJe CBOEro apecta B liapalike (KakeTcs,
aTOMHOI1), KOTOPYIO IIaBa aTOMHOTO MPOeKTa bepust peln ofiHaK bl yroCTHTb,
no cJ/yuaro Npa3iHUKa, THPOraMH.

Bo Bpemsi nupiiiectBa utasbsHell 3asiBus: «OueHb X0pollo Mbl TyT ¢ Bamu
nUpyeM, Kak Jpy3bsi, HO TIoueMy MeHsl 3Jiech jepKaT? Bejb 51 cOBeplleHHO HH
B yeM He BHHOBaT, JlaBpentuii [TaBnoBuu!»

Ha 3to Bepus, no BOCMOMHHAHWSIM MPUCYTCTBOBABILMX, OTBeTHJ: «Ko-
HEUHO, 3HAl0, YTO Thl HU B UeM HEe BHHOBAT. Dbl Obl BUHOBAT — JIaBHO YXKe
paccrpesisiiiv 6bil»

CraTbst no maTematuke (ee MoxKHo Haiti B JIAH) HasbiBasiach «O pasmep-
HOCTSIX (PU3HUECKHMX BEJMUMH» M HauuHajachk ¢ dpasbl: «[lycth A — yHapHbIi
W, CJIelOBaTeNbHO, YHUTApHbIH 00bekT. Torna A ectb A u, Takum oGpasom,
AJA=1, .».

[Ipono/mkeHns 1 Hau3yCTh He TMOMHIO, HO 3aKaHUWBAJaCh CTaThsl «HJaro-
JIAPHOCTbIO 33 TIOMOLLb B BbIUMCJEHUH HYJeH (DYHKLUMH MCH».

Korna sta crathsi 6bsia Hanucana, aprop nonpocua H. H. Boroso6osa
npe/icTaBUTh ee B «Jloknaapl», HO TOT MOGOSICS, H OHA JI0XKAanach U30paHus
akajieMuKoM [ToHTeKOpBO, KOTOPBIH TOTUAC »Ke, HICKOJIbKO He MOOOSBIINCD, €€
NpeacTaBuil B »KypHaJ, rlie oHa ¥ onyOJHKOBaHa.

Mens Bcerna yausisisia B [loHTekopBo onacHast A/st HEro CKJOHHOCTb ro-
BOPHTD TpaBJLy, 1aXKe KOTJla 3TO €My MOKET JIOCTABUTb HENMPUATHOCTH. Ecin yx
OH Uero He XOTeJl paccKasblBaTh (HAMpUMep, O MPUUMHAX U OOCTOSITEJLCTBAX
CBOET0 MepexojJia Ha POCCHUICKYI CTOPOHY), TO OH MPOCTO COOOIIAJ, UTO <Ha
9TOT BOMPOC OTBEUATb HE XOUET», BMECTO TOr0, UTOObl, KAK MHOTHE JpYyTHe,
YTO-HUOYIb MOAXOJsIIEe COBPATh.

M BoT, HEeCKOJIBKO JIET Ha3aj, roJydaio st oT Akanemuu JInHuell ToM, OCBsI-
utennbil b. I[TontekopBo uepes mapy JieT nocJje ero CMepTH: 3TOT TOM Tpy/OB
AxajieMUH COCTaBJISIIM JIOKJa/bl HAa KOH(epeHIMH B PuMe, MOCBSILEHHON €ro
naMsTH.

B stom ToMe §1 W mpouutasn (Mo UTaNbSHCKM, HO, HaJeloCch, MOHUMAsT BCe
NpaBUJIbHO) CJEIYIOLLYI0 UCTOPHIO, npoucuieaiyto ¢ b. [TontekopBo B noamo-
cKOBHOM ropojie Jly6Ha, rie oH »kuJ, paboTtast B HaXOASIIEMCS] TaM MeXK/lyHa-
ponHoM «O6beAMHEHHOM HHCTUTYTE siiepHbIX HccaenoBanuit» (OUAN).

Hranbsinckuil akaseMnK-10K1a UMK NepecKasaJ caeayionmi pacckas bpy-
HO 0 cBoeM mnpuk/oueHnd. OTNpaBUBLIMCL B Jec (BeposTHO, 3a Tpubamy,
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KOTOPBIX TaM MHOTO) B oKpecTHOCTsIX [ly6Hbl, [TonTekopBo 3abmynuscs, a Bblii-
Jis1 K Beuepy M3 Jieca, He 3HaJl, rae eMy Hckatb [y6Hy.

Ho Henopnaneky, Ha onylike, CTOSJ TPAKTOP C TPAKTOPUCTOM, M B OTBET Ha
Boripoc «[ne [lyGHa?» TpakTOpHUCT ja)ke NpeusioxkKu nojase3tu. yKesas GbiTh
JI00e3HbIM, TPAaKTOPHUCT cKasaJl B IyTH: «§l joraabiBaloch, 4To Bbl paboTaere B
OWSIH, w 3Halo, 4TO TaM AeJaioT, HO BOT Bbl, IMYHO, YeM TaM 3aHHMAaeTeCh?»

[ToHTekopBo uecTHO oTBeTUN: «HefitpunHoit dusukoi». Ho Tpaktopucr
MPOJOJIKUJ paccrnpockl. «Bbl oueHb XOpOLIO rOBOPHUTE MO-PYyCCKH,— CKaszall
OH,— HO 1 BCE e JI0ra/lblBaloch, 4To Bbl OblIH KOra-TO MHOCTPAHLEM, TOTOMY
YTO y PYCCKOTO aKLEHT BCerja CB3aH ¢ KaKUM-HUOY/lb OIHUM reorpacuyecKum
MectoM, a y Bac B ofHMX CJOBax akieHT <«OKalollMii», BOJIOTOJACKHH, a B
JIPYTHUX — «Takarolmii», ykpaunckui. KM Bot, g 1ymaio, MoxKeT ObITh MpHHeCy
Jlaxke W MoJb3y Hayke, yJyullius Batle npousHollenne Kakoro-HuGyap CJ0OBa:
Bac crauyt Jyutiie nonnmats B Muctutyre, B AkajgeMuu, Ha KOH(EPEHLHSIX. .. »

[ToHTeKOpPBO PagOCTHO MOMPOCHJ TIOMOUb, U TOTAA TPAKTOPUCT OOBIACHHII
eMy ryiaBHoe: «QU3HKa — He HeUmpuHHAas, OHA HelmpoHHas»!

PacckasbiBasi 31y ucropuio B Pume, [ToHTekopBo 1 BbicKaszaJg CBOIO THIIOTe-
3y o OyayuieM HayKH. <31 y»Ke ctap, — cKasaJj OH,— W, BEPOSITHO, CKOPO yMpY.
Ho s Bce ke Hageoch doaxcums do 8pemenu, koeda HUKMO yoce He bydem
nymamo HeumpuHo ¢ HelmpoHom!»

3nech pacckas camoro [ToHTeKOpBO 3akaHUMBaeTCs, HO JIOKJaJ PUMCKOTO
aKaJleMHKa COJIEPIKHUT ellle U €ro KpaTKHI KOMMeHTapHH.

— CerojiHs,— cKasaJl OH,— Mbl MOXE€M C COKaJleHHEM KOHCTaTHPOBATb,
4yTO TiepBoe Tpeackazanne bpyHo cObliochk: ero ¢ Hamu yxe HeT. UTo ke
KacaeTcsl BTOPOro, TO §l He 3HAlo, MCuesJia Jiu YKe IMyTaHWula 10 ero cmep-
TH, HO CErojiHs, sl Aymaio, Mbl MOXKeM TBEpJO CKasaTb, UTO CTOMM Ha MyTH K
MCIMOJIHEHHIO M 3TOTO TPOPOUECTBa, MOTOMY UTO O4EeHb CKOPO HUKMO Yiice He
b6ydem 3HAMb HU CA0BA HELMPOH, HIL CAOBA HELLMPUHO.

Bcto 3Ty HeTopHio s pacckasag yuuTesisiM MaTeMaTHKH B KOHILE KOH(epeH-
MM, NOCBSILLEHHOH BOMPOCY O TOM, KaK MpenojaBaTh MaTeMaTuky. KoHdepeH-
uus sta npoxoausaa B [yOHe, B jecHoM MecTeuke PaTtmuHo, rae peka ly6Ha
Bnajiaetr B Bousry. Konuna s Tak:

— Mbubi ¢ Bamu n04ir0 371ech 06CYXKAaMM pas3Hble JeTajd MeTOAHKH, 4TO U
Kak mnpernogaBaTh. Ho nesmo-To Beib WAET K TOMY, uTO mnpeackasanue bpyHo
[ToHTeKkopBO cObIBaeTCs He TONLKO B (DU3HKE, HO W B MaTeMaTHke. Elle He-
CKOJIbKO JIET, H HUKTO Y2Ke He OYyJIeT BHJETb PasHULbl MEXKIY TPEYroJbHUKOM H
OKPYKHOCTBIO?,

22JTerenna yTBepikaaer, uto IlyaHkape cosiaj TOMOJOMHIO HMEHHO H3-3a TOTO, UTO ero (3Ta
yacTb JlereH[bl — 3aBeJoMasl 1paBja) NPOBAJWIM HA K3aMeHe 3a CXOJCTBO Ha €ro yeprexkax
TPEYroIbHUKOB C OKPY:KHOCTSIMH. B TomoJiorun pasHuiia MeXay TPeyroJbHUKOM U OKPYXKHOCTbLIO
CTAHOBHUTCSI HECYLLECTBEHHOM, OHU JPYT JAPYry roMeoMOp(Hb! (TOMOJOIHYECKH OJMHAKOBDI).

59



Bckope muHucTp o6pazoBanusi Poccun ony6/nKoBaj CBOM HOBble Tpe6o-
BaHUSl K YPOBHIO MOJArOTOBKH LUKOJBLHUKOB. [To reoMeTpuu OHHM CBOJMJIHCL K
YMEHHIO pellaTh Takue «3afaun»: «HalTH ueTbpexyrosbHHK ¢ HaHOOJIbLINM
KOJIMUECTBOM CBOHCTB». OTBeT — KBajpaT. PelleHue: Hy:KHO COCUHTATh UMCIa
CBOHCTB B yueOHHKe.

U 310 ellle xopolo — Bejlb 3a TOJL 10 3TONO TOT XK€ MUHHUCTP, «MaTeMaTHK»
110 06pa3oBaHUIO, BOOOLLE OAHOCIbIO 8bLHEPKHYA 2eOMeMPILI0 U3 IPOrPAMM
LIKOJIbHOTO 00pa3oBaHus (cjenyst JlekaptTy, roBOpHBLIEMY, UTO, «UTOObI Clle-
JlaThb MaTeMaTHKy HAyKOH, HAJl0 U3THATb U3 Hee BCSIKOe yuacTHe BOOOparkeHHs,
U MPEXK/e BCEro — YepTexkKH»).

Bripouem, ocHoBHas uiest Iekapra Oblia <MOJHTHUECKH KOPPEKTHOM»:
«Heobxodumo HemeOdsenHHO 3anpemums gce opyeue memodvl npenooa-
BAHUS, KPOME MOE20, NOMOMY HMO MOALKO Npu moem memode camoiil
nocpedcmserHtolll ym docmueaem MmMaKo20 KHe ycnexa, KaK it camolll
baecmauui>.

JlekapT He ycrnes 10CTHUb CBOEH 1ieJIH, HO Terepb Y Hero MHOIO CTOPOHHH-
KOB-TIOCPEACTBEHHOCTEH.

BoJsbliasi ¥ noBceMecTHasi NMOJJEP:KKA 3TOrO «MeTOAa» BCEMM CJ1aObIMH
TPOEUHHKAMH B MHPe 0ObSICHSIETCS BIOJIHE €CTECTBEHHBIMH COLMA/BHBIMU MPH-
UMHAMH, NpexKJie Bcero — 3a60ToH 0 CaMOCOXPaHEHHH M CaMOOXPaHe OT KOHKY-
PEHLHH CO CTOPOHBI JIofielt ¢ Tanantom?. Ho 1 st etpaH, rie sta MpakoGecHast
TOUKa 3peHHsl nobexKaaer, U JJs UejoBeuUecTBa B LIEJIOM, TJle OHA TOXKe MO-
XKeT Bellb 00eUTb, €CJ/IH pellieHust OyyT [IPUHUMATLCS FOJIOCOBAHHEM CEPOro
OOJIbLIMHCTBA, Takas rnodeja MPeACTaBUT CEPbe3Hyl0 OMAcHOCTb BO3BpaTa K
CpeIHEeBEKOBOH JUKOCTH.

B ucTopuu MaTeMaTHKH MHOIO CJIOXKHbBIX BOIPOCOB W KPYThIX MOBOPOTOB,
NpHUeM TPYIHO ObIBAET CKa3aTb, OTKY/AA NPUXOAAT JaxKe KpyNHeHLIne OTKpbl-
THsl. BOT sipkuil npumep: NpUXoi B MaTeMaTHKy Belepuitpacca, ofHOro u3
kpynHerimnx marematikos XIX B. Moil paccka3 ocHoBaH Ha HekpoJsiore Beii-
eplurpacca, HanucanHom [lyankape.

Beilepiitpace HauMHaJ Kak npernojabatesb B cpejHeil wikoJe. [Ipenoaa-
BaJll OH TaM euMHacmuKy, ocoO6eHHO — paboTy Ha napaJJesbHbIX OpychbsiX.
Ho B Te BpemeHa WIKOJbHBIA yuuTesb B [epmanuu, uToObl NOATBEPAUTL CBOE

OnvH KpynHbII MaTeMaTHK B OJIHOM BbIIAIOLIEMCS YHUBEPCHTETe Jaxke yOex1al MeHs HelaBHo,
OYy/ATO TPEYroJibHHK SIBJISIETCS [VIAJKHUM MOJAMHOroo6pas3ueM MJOCKOCTH (Tak Kak Ha HeM MOXHO,
TpH MOMOLLK COOTBETCTBYIOLLErO aTiaca, BBECTH MVIALKYIO CTPYKTYpY, AHddeoMopdHyio CTpyKType
okpy:kHocTH). TTogo6Hast 6e3rpaMOTHOCTD JIydIIMX NPOHECCOpoB JyULIMX YHHBEPCHTETOB — ellle
OJIHO TMOJATBEPIKJIeHHe TOro, YTO BCJEJACTBHE aKCHMOMATHUECKH CBepXaOCTPAKTHOrO MperojaBaHus
npejckasanue [Tontekopso 6bICTPo cObIBAaeTCS Ha BCell MulaHeTe U CTereHb BCeoOLIero HeBeXKecTBa
HEYKJIOHHO PACTeT M0 Mepe 3aMeHbl MOHMMaHMs HayUHbIX (haKTOB 3a3yOGpUBaHHEM AKCHOM.

23 «HeBexnbl OGAT HEBEKECTBO... H TIYMILI HEHABMAAT 3HaHHEe» — racaT nputun CosoMoHa

(1:22).
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KauecTBO, €K €T 0 HO J0JKeH Obl MPEACTaBJSATL CBOE NUCOMEHHOE COYU-
HeHue.

B kauecTBe TakoBoro BefliepuiTpace npeactaBui cBoe couureHue 06 -
aunmudeckux Gyukyuax. Tak Kak B LIKOJE HHUKTO TOHSITb €ro He MOT, 3TO
COUMHEHHEe OTINPaBWJIM Ha OT3bIB B yHHMBepcuTeT. I uepe3 HeCcKOJIbKO JAHEH
Befiepuitpace cran oHUM M3 caMbiX yBaKaeMblIX MaTeMaTHKOB MHPa, GbICTPO
nepeBepHyBIIMM CTH/Ib BCEX MaTeMaTHUECKHX KypCOB, KOTOpPbIE U celuac H30-
6unytoT «reopemamu Befiepiirpacca» Bpojie Takol: «<npedea nocaedosamens-
HOCMU HENnpepul8HolX QYHKYUL Henpepolgen». DTa HeBepHas «TeopeMa»
OblJla MEPBLIM J0CTHKeHHEM OYpOAaKUCTCKOTro HaBeeH s B aHaJli3e CTPOroCTH,
koropoe Hauas KoM, naBuwiuii coBpeMeHHoe ornpeneseHde npenena. Kontp-
npuMepsl K HeBepHOH TeopeMme Koim npenbsisua Abenb. Beiiepmrpace crac
0JI02KEHHE, 3aMEHUB HEJIENY0 <IIOTOUEUHYI0 CXOAMMOCTb» M3 OIpejeseHus
Kown npaBuibHON «paBHOMEPHOH CXOAUMOCTbIO», TMPH KOTOPOH HEMpepbiB-
HOCTb YK€ COXpaHsieTcsl.

Ata rpybas ownbka «ctpororo» Kolid — oJiHa U3 CaMbIX MOYUYHTEJbHbBIX
TJ1aB B MCTOPUM MaTeMaTHKH, 0es ee pa3bopa HeB03MONHO NOHAMb BAKHC-
Heliulee 8 mamemamuke u 8 NPUAOHEHUAX noHamue cxodumocmu. Ilo-
TOMY B «COBPEMEHHbIX» Kypcax aHaJju3a O Hell He YMOMHHAIOT — BEpOsiTHO,
JUIt TOTO, UTOOBl CTYJEHTbl HHUEro He MOHWMAJIM U MOTOMY OOoJiblle yBaXKaJu
npocgeccopoB. [loHsTHe npenena WM CXOAMMOCTH, KOTOpOe HeyaauHo Oyp-
6akuauposasn KoM, npuHamiexkut HbloToHy (X0Ts, MO CyLIECTBY, OHO HC-
M0JIb30BAJIOCh YoKe ApXUMeIOM H Jaxke paHblile). IHTepecHo, UTO CXOAMMOCTb
(byHKUMIT — He TO, UTO CXOIUMOCTb X rpapuKoB (310 «sBjenne [m66ca» Toxke
cJ1eloBaJio Obl BKJIOUYATH B KypChl aHAJIH3a).

[Tpusnarb Bausinne Hoiorona uiu [u66¢ca dpanily3am TpyaHo, Tak Kak OHHU
He (paniysbl. O ToM, Kak Bo PpaHIMK TPeooiesn 3Ty TPYAHOCTb, MHe CTaJIo
M3BECTHO B pe3dyJsibTaTe MHOroo0pasHoil aestesbHOCTH «Komumema no sawju-
me Hacieous YparyyscKol HAYyKU OM UHOCMPAHYE8», UNeHOM KOTOPOTO
MeHsl Ha3HauuJ MUHUCTP Hayku PpaHuuu (1 B paboTe KOTOPOro s, BIpOUEM,
HUKAKOTO y4acTHsl He TIPUHUMAJ, BCE BCIIOMHHAST O POJIHHE CJIOHOB).

[IpuHuun paboThbl «3aLMTHUKOB HACJEAUsI» COCTOMT B TOM, UTOOb! yTBEp-
»K1aTb, OYATO BCE CKOJIbKO-HUOY/Ib BaXKHbIE OTKPBITHS U U300peTeHHSs B JI0OOK
o6actu (Gyab TO H30GPETEHHE PANMO WJM TIEPBBIA CaMoJIeT?®) MpUHaaIeKaT

24CnoBa «Poccusi — poauna cionop» uzoGpen B XVIII B. HCMaHCKuil MyTelllecTBEHHHK, peK/a-
MHPOBABILHI TAKUM CrI0COOOM yBUJIeHHbIe UM B KyHcTKamepe [TetepOypra octaTku MaMOHTOB.

5B «Myaee HcKycceTB U pemeces» B [Tapuske MO KyroJiom GbiBlieil LEPKBH NOABEIIeH OJH U3
MX MEepBBIX CAMOJIETOB, Pa3MaxoM KPblIbeB MeTPoB B JecsTb. OH — C MapoBbIM JBHraTeseM, Kak
y 11apoB03a, a KPbljibsi OOTSHYTbI KOXKEH.

B Bencenckom siecy nox ITapukem ecTh NamMATHUK CallOBHHKY, yOMTOMY BCJIEICTBHE MPOUCXO-
JIUBLLEr0 Haj HUM Bo BpeMsi [lepBoil MUPOBO# BoO¥iHbI Bo3aylHoro 6osi. dpaHiy3cKuil camodier,
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UCKJIIOUMTENIbHO (hpaHily3aM. Bce 3To »kuBO HanomuHaeT 60pbOy € KOCMOINO-
mutuamMom B CCCP copokoBbIX roJI10B.

U Bort, o0 HbloToHe g mpounTads, 4to OH — «uucmo gparyysckoe usobpe-
merue», HCTOPUIO KOTOPOTO s celuac U paccKay.

Ha yauue Cen-)Kak B Ilapuxe, psgom c Kosex ne ®panc, no cux
nop Haxoaurcst juuelt Jlogosuka Besnnkoro. B konue XVII B. 3nech yuuics
MaJIbuiK 10 amuany Apyst. Ero yuntess, nesyur H. @pepe, 6bl1 sipocTHBIM
AHTHCEMHTOM H CyMeJ BHYUIUTb 3Ty HJEI0 CBOMM YUeHHKaM (CeroJHsiliHHe
Norpombl, B o6sacTH KoTopbix PpaHumus Gopercsi 3a MEepBEHCTBO C PYCCKUM
apeM, MPOMCXOASIT He OT Hero). AHTHCeMHUTH3M ObICTpo TpuBesa Apysrta K
AHTUXPUCTHAHCTBY, noToMy uto Mucyc Xpucroc 6bl1 Beap eBpeeM. M oH Bro-
CJIEAICTBHH OMYyOJMKOBAJ MHOTO aHTHXPHUCTHAHCKUX COYMHEHHH, HO CO CTpaxy
MOJIMUCHIBAJ UX He CBOeH HacTosilel haMunei, a nceBgroHuMoM: Bodibrep.

KoHuuB siuLei, OH pelnJ, 4To /s NOJIHOTO Pa3rpoMa XpUCTHAHCTBA HY»KHO
JIMUIUTb €ro HayuHo# 6a3bl, KAKOBYIO B TO BpeMsi o0ecreuuBas KpymHeHIInH
HeMellKH# yueHblil JleiGuuil (ketatu, nogapusiuuii [lerpy I cnucanubiii um ¢
ycraBa Akanemun Hayk @panuuu npoekt Poccufickoll akageMud HayK, KOTO-
pBI TOT W OCYILIECTBHUJI).

JleiiGHuily npuHamiexuT (OypOakuCTCKoe) «uamemamuueckoe 0oKkasa-
meavcmeo boumus boocua». OHO COCTOUT B cjenyiollleM. Haue MbliieHne
paboTaeT ABYMs NyTIMH: UHOyxyusd (3aK/aoueHHe OT 4YacTHOTO K oOLlemy)
JIOCTYITHA U »KUBOTHBIM (062Kercst JBa pasa, TPETHIl He roJie3elllb). A BoT de-
OyKyus® uMeeT COBEPIIEHHO HHOW XapakTep: npumererue obueco 3aKoHa
K 4ACMHOMY CAYHQAIO — 3MO cKopee 1opuduieckas o0eameabHocmo (<He
yOUil» — 3HAUYUT Hesib3sl YOUTb W JKEHy, Jlaxke oueHb HajoeBllylo). Hu oaHo
JKUBOTHOE, 110 JIef6HHUILY, K IeIyKIIMH He croco6HO. A uesioBek, HA060POT, Jaxe
noJlyuaeTr yJ10BOJbCTBHE OT 3TON0 yMO3aKJ/OUEHHs, OT CBOEr0 pojia 3aKOHOIMO-
CJIYLIHOCTH, NOAUMHeHHs1 ceOst 3akoHaM. «[Touemy?» — cripawuuBaet JIefiGHULL.
U otBeuaer: «/la noromy uro Cozdamenv 3aroxcur 8 hardware mozea Ada-
Mma yoosoavcmasue om dedykyuu, coxpaHuplieecs vy Hac. CiienoBaTebHO,—
3akntouaet JIeHOHULL,— NPUCAYULUBAACH K MOMY HACAANICOeHUIO, KOMOpPOe
Ham docmasasiom OedyKmusHole Ymo3akaouenus, mo. dobsvisaem cebe
mem camvin npamoele dokazameavcmsa yuacmus Cozdamens 8 Haulem
NPoUCXOHCOeHUU, A MeM CaMbiM — U e20 DbLmua>».

Yrobbl pasrpomMuth yuenue JleiiGunua, Apyst noexan B Bepsaun. Ho tam
0Ka3aJ10Ch, YTO CMOPUThL NpUIETCs He ¢ JIefOHHLEM, a ¢ ero MOTYILIECTBEHHbIM
nokposutesem, Koposem Ppunpuxom. M Bckope Kopodb, JOOUBIIMEA (ieii-

HeyJlauHO MaHeBpUpys s 060poHbl [lapuka oT JieTsiliero Ha ropoji Hemia, yPOHHJ Ha 3eMJIo
CBOW MOTOp, KOTOPLIM M yOHJI CaJl0BHHKA.

26B. J1. TTactepnak nomuepknpast: «He Bce Ha cBeTe cosjiaercs leyKiuel OTKy1a-To cBepxy!»
(peub nHa ruienyme Coiosa nucareseil CCCP B Mutcke B 1936 r.).
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Ty W HayKH, 3a1ajs Apysty exuaHblil Bompoc: «OODBICHUTE, nOUeMY MO HA
8Cex KOHMUHEHMAax ecmo 00e3bsHbL, KpoMe MoAbKo Egponel, ede emecmo
HUX — ppaHyy3oL?»

Apyst Hawesicsi U 6bicTpo oTBetHs: «Her, Bauie BemuuectBo, hpanuy-
36l — He 00e3bAHbL, OHU — NOMECt MUSPO8 C 0De3bAHAMU> .

Ata dpasza, Mex1y NMPOUUM, PUMEPHO UYepe3 COTHIO JIeT Chirpaja poJib B
ucropuu pycckoil murepatypsl. Lllapsaorra Kopas 3apesana B BanHe Mapara, a
ero 6pat bynpu Tak ucnyradcsi, uto yapas crnacarbesi ot pesoJiolnu B [Terep-
6ypre, rie umnepatop AJjekcanap 1 noBepus emy npenojaBaHue JUTEPaATyphbl B
auuee. M Ha ofHOM M3 CBOMX YpOKOB Dynpu pacckasas JinieuctaM UCTOPHIO
crniopa @puspuxa ¢ Apyatom 06 00e3bsiHaX.

Ho sinuenctsl, yeabiiuas, uTo «dpaHily3 — 3TO IOMECh THIpa ¢ 00e3bsIHOM»,
cpagy Bckpuuamu: «/a sedo amo [Tyuikun!» — ¥ ¢ TeX-TO TIOP OH U TTOJTYUHIT
y TOBapulllell U3BECTHOE MPO3BHLLE «(ppaHily3» (MMesach B BHIY MOMeCh TH-
rpa ¢ 06e3bsiHOM, BCE 3TO 3HAJIH, HO MPOU3HOCUTb CHHOHUM «{(paHily3» Obl10
Kopoue). Bro6aBok, u nepble ctuxu [lynikuHa Gblad GpaHIy3CKUMH.

J’ai possédé une maitresse honette,
Je la servais comme il lui faut
Mais je n’ai pas tourné sa téte:

Je n’ai jamais visé si haut!

[TywkuH B siLee, Mpasja, «CUMTaJ CXOJACTHKY 3a B3J10P M Npbiras B cajl yepes
3abop».

Ho o6parumes k BosibTepy. OH ctan cripaiiMBath apy3eli-yueHbix: «[e 6bl
HallTH Bpara JIedOHUIy?» (/11 YHHUTOXKEHUS] HAYUHOTO aBTOPUTETA MOCJeHe-
ro) — M MOJIYYHJl OTBET: Jiyullle BCero nomoub MoxeT HblOTOH, y KoToporo ¢
JleiiGHHULIEM TPUOPHUTETHBIE criopbl (JIefiGHULL 0nyOJ/IMKOBaJ CBOH KypC aHaJU3a,
He ccbllasich Ha npejlecTBoBaBluKe padoTsl HbloToHa, 1 TOT o6uaescs, XoTs
caM HUUero K TOMy BPEMEHH ellle 110 aHa/Iu3y He onyOJHKoBal).

Hrak, Bosbrep npuexan B Jlonaon. Ho on onosnan: HelotoH yenen yme-
petb. Bece ke Bousbrep otbickan tam Kartepuny bapTon, niemsiHHHLYy M Ha-
cjennully Hblotona, B JIOHZOHCKOM JIoMe KOTOPOH OH U yMep.

Karepuna Bapron cunranacek kpacueiiiiert xenumno# Jlonnona, o Huto-
ToH Bospaxkas: «Het, He kpacusefilnas, a ymHeliwas». Eule 10 nepeesna B
Jlonnon, B Kem6pumke, y HoloToHa 6bl1 yuenuk, Montarto [anucake, KoTopbii
ObiBaJl y Hero joma, BaoGuicst B Karepuny (06a ObUIH 109TaMK) U COXPaHUJI
9TO UYBCTBO Ha BCIO »KHU3Hb.

[Tocne «6apxatHoii peBosouuu» jopa Montario lanugake cran jopaom-
KaHIYIEpOM, TPaBsIIUM AHIIHEH BMECTO KOpoJs, KOria ToT yeakasa. OH ocHO-
BaJl CYLLIECTBYIOLINH U ceroHa AHTIMIACKUI BaHK 1 npurjacu CBOero yunteJs
Helotona B JloHmoH, utoGbl TaM 3aBeoBaTb MOHETHbIM IBOPOM (KOTOPbIid
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HbloToH GbICTpO peopraHusoBasl, NMPOBes MOHETHYHO pedopMy: OH H300ped
HaceukH Ha 000Jle MOHETbI U MalllUHBI 111 UX U3TOTOBJIEHUS, (PasIbIIIMBOMOHET-
UMKaM CTaJl0 HEBO3MOXKHO Cpe3aTb 30JI0TO C peGpa MOHETbl HANUJILHUKOM, H
JIEHEXKHBIH KPU3HC OblJl JIMKBUIMPOBAH).

Karepuna crana y lanudakca nomonpaButenshulieil, u Jlonaon 6bicTpo
NpU3HAJ ee TIePBOH JIEJH; MOCJIbI MPEANOUHTAIH UMETH JIEJIO CKOpee ¢ Hell, ueM
C KOPOJIEBOH WJH ¢ Jienu Tanudaxc.

Bosabrepy KarepuHa nocrapasnach pacckasaTb, UTO 3HaJ/a: OH MPUBE3 OT Hee
B [Tapwk ucTopuio rnpo siGJIOKH, JOKa3blBalolUe 3aKOH TATOTEHHUs, KOTOPYIO
HbloToH paHblile HUKOMY, KpOMe TJIeMSIHHUIIbI, He paccKasbiBaJs. K BOT, 4ToObI
MoJIOpPBaTh aBTOPUTET TMOKOKHOTO yxke JlefiGHuua, BosbTep cran 10KasbiBath,
uto Jleli6HuL Bce ykpas y HblotoHa, a a5 atoro Bosbrep cogdas nacmosaujuii
kyaom Heoromona c eeo abaokamu, coxpanuswuiics u 0o cux nop. I'énenn
o6Hapy»KuJ1, uTo BosibTep M MpocTo MoBciofy cxkuras Tpysl JlefibHuua.

Tak uto 6e3 ¢paniysa (Ha camom jeje liBelnapua) ApysTa HHUKaKoro
Hbiotona usBectHo Gbl U He Gbl10: HUKTO Obl He 3HAJ, uTo Y Besnukoro duio-
coda Jleii6nua® 6ot Takok conepHUK! — BOT Teopusi uisi 3aiuThl Hacsienus
®panuysckoit Hayku (mompoGHo Best aTa HCTOpHs onucaHa B craThe P. Bon-
nefoy, G. Riviere-Wekstein. C’est la faute a Voltaire // Fusion. 2001. Ne84.
P 4—25).

Boripoc 06 aBTOpcTBe pa3HbIXx MaTeMaTHUECKHX OTKPBITHI OCTAeTCsl OCTPhIM
v cerojiHsi. Hanpumep, B pasituHbIX 5KOJOMHUECKHX, SKOHOMHUECKHX M JIPYTHX
NoJOOHBIX paboTax Mo «MPUKJIAJHOH MaTeMaTHKe», B TOM UHCJE POCCHHCKHUX,
MOKHO YaCTO BCTPETHTb yIOMHHaHHWe «OUdypKauuu Xomnda», B pesysbrare
KOTOPOH PABHOBECHOE COCTOSIHME CHCTEMbl, Tepsisl YCTOHUMBOCTb, CMEHSIeTCs
MaJsIbiIMM BHayaJle MepuoIMuecKUMU KoJieOaHHsIMU: 3TO Tak HasbiBaemasi «6iu-
Gdyprayus poxdenus npederoHoO20 YUKAA>.

27 dunocopekue Tpyabl JeliGHNIA GLIM 1aKe H3JaHbl Ha PYCCKOM A3LIKE B MHOFOTOMHOM H3-
nannn Mucruryra Mapkca—3uresibca—Jlennna—Crannna y BosXxoHKH, Tak 4TO 51 LLIKOJLHUKOM
YMTaJ ero JI0BOJbl B M0JIb3Y €IMHCTBA MMpPA: OH YTBEP2K/aJ, HarpUMep, UTO JIMUHO BUEJ MOMecCh
KPbIChI M KOLLIKH W YTO MOMECH Jitojiell ¢ 00e3bsiHamMu 3anouHsiior Adpuky. Yuenne JleiGHuua 6b110
HCI0JIb30BAHO MApPKCH3MOM.

dusocodekue uaen Jleibunua He Jyuiie mMatematuueckux. OH cunTaj, HAnpumep, uto aud-
(hepeHLpOBaHIe — rOMOMOP(U3M KOJblia (DYHKLHE, U YTBEPXK/aJ, UTO OKPYKHOCTb KPHBHU3HBI
repeceKkaeT JIaJKyl0 KPHUBYIO B OOLUEH TOUKE C KPAaTHOCTbIO UEThIPE, XOTSl HACTOSILLIUM MaTema-
THKaM, kak Hbtoton uau Toiirenc, uin paxe Jlonurasb, a Takke W XyJoXKHHKaM, Hanpumep,
PHUCYIOIIMM JIPATIMPOBKH, GbIIO COBEPILIEHHO SICHO, YTO 9Ta KPaTHOCTb HeUeTHa (TaK Kak KpHBasi 1o
OJIHY CTOPOHY OT TOUKH KacaHHsi pacrosioxKeHa BHYTPH Kpyra KPUBH3HBI, a 110 APYTylo — BHe).

K coxanennto, B cOBpeMeHHbBIX Kypcax aHaslM3a 3TOT BOMPOC He 06CyKIaeTcsl, a SKCIePUMEHTH,
HeMe/UIEHHO TIPUBOJsLIME B 00€HX YKa3aHHBIX BbIlIe 3aJauaX K OTKPHITHIO MCTHHbI, HUKOTAA He
JIENIAI0TCS CTY/IEHTaMHU (/15 KOTOPBIX 9KCMEPUMEHTANbHBIN XapakTep HayKn MateMaTnku U BooOlile
ocTaercsi TalHow).
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BeposiTHO, MepBHIM HeesenoBas 310 siienue [lyankape, ony6MKoBaBIIH,
BrpoueM (Hanpumep, B «HoBblx MeToiax HeGeCHON MeXaHUKH»), cKopee 00U
METOJI UCCJIEIOBAHUST BCeX MOA0OHBIX OMypKallMii, ©Mest B BUIy HE CTOJIBKO
9TOT MPOCTOH YACTHBII CJydyaid, CKOJILKO ero ropasao Gosee cjoxKHble 0600-
LLIEHUS.

Ho rennanbueie pa6otsl [lyankape ocraBasuch Mano3aMedeHHBIMH aK-
cvoModuIaMH, HapCcTBOBABIIMMH MOcJe Hero B MatemaTHke. ToJbKO (PU3HK
A. A. Annponos, yuenuk JI. M. Mannenbiitama, 3aHsiicsi pa3BuTHEM H MPH-
Joxenuem ujeil [lyankape (B 0CO6EHHOCTH JJIsl HYXKJ| paJMO(U3UKK) B KOHLE
nBaauatbix rogoB XX crogsetus. Teopusi [lyankape Oblia 3aTeM mnepeHeceHa
C aHaAJHUTHYECKOro CJyyasl, KOTOPBIM OH 3aHUMaJiCcsi, UMesl B BHAY 3ajauy
TpexX TeJl, Ha CHCTEeMbl KOHEUHOH IaAKOCTH (3TH 0000LLeHHs1 onmyOJauKoBas
JI. C. Ilontpsrun). K KOHIly TPHILIATBIX TOJIOB 3TA TEOPUS, U3JI0KEHHAS YXKe U
B BHJI€ KHHUT, U B MaTeMaTHUECKHX CTATbsIX CO CTPOTMMH JI0Ka3aTe/bCTBAMH H
TOUHBIMH (POPMYJIMPOBKAMH TEOPEM, BbILLIA JAJEKO 32 PAMKH MepBOHAYAJIbHBIX
uceaenoBanuil [lyankape (mopoaus, cpeiu npouero, UccjenoBanue npobJembl
«cmpykmypHotl ycmodiuugocmu», Kotopylo AHIpoHOB W Mawnzaenbiuram
HasbIBaU epybOCmbvio).

MHrepecHo, UTo 0j1Ha U3 OCHOBHBIX MJEH 3TOH TEOPHUH OCTaaCh HEOCBOEH-
HOM JlaXKe CeroJiHs, XoTsl oHa U Obla fBHO cchopMy/upoBaHa MaHjesblITaMOM
B €ro TpelUCc/0BHH K 3HAMEHUTOH BO BceM MUpe KHUre AHIpoHOBa U XalKHHA
«Teopusi KoneGaHuii». DTa Hlest COCTOUT B TOM, UTO CIPYKMYPHAA YCMOUHiL-
gocmb (m. e. COXpaHeHe KauecmeerHolx 861860008 NP MAAOM USMEHEHILU
napamempos, om Komopuvlx 3a8UCUIT CUCMeMA) — CBOLCMBO He CUCmeMbl
(sexkmoproeo noaq, dugppeperyuarvrolx ypasHenuil, pazosoeo nopmpe-
ma u m. n.), a c8olicmseo mex 80nNpPOCO8, KOMopwvle Mol 06 IMOLU cucmeme
s3adaen.

Hanpumep, snamenuras teopema Anaponosa u [ToHTpsrMHA O THTHYHOCTH
rpyOBIX CHCTEM Ha JBYMepHOH TJIOCKOCTH HJIH Ha cepe HCCaeIyeT BOMPOC O
TOMOJIOTHUECKOM CTPOEHHH (Da30BOTO TIOPTPETA U JI0KA3bIBAET, UTO MaJioe BO3-
MyLIeHHE THITHUHON CHCTeMbl MeHsIeT (Da3oBble KPUBbIE JIMLIb TaK, UTO (Pa30BbIi
MOPTPET B LIEJIOM OCTAETCSI TOMEOMOP(HBIM (TOMONOrHUECKH SKBHBAJEHTHBIM)
camMoMy cebe B HEBO3MYIIEHHOM BHJEe: He MeHsieTCsl HH UYHMCJIO TI0JIOKEHHI
paBHOBECHS], HM UHCJIO TIPelebHBEIX LUKJIOB U T. 1. B 1965 1. C. Cwmeiin B 3ame-
yaTesbHOH paboTe J0Ka3aJ, UTO B MHOTOMEPHOM CJlyyae KapTHHa COBEPIIEHHO
vHasi. OH HalleN munu4Hole npumepol Heepybolx cucmem, 8 OKPecmHocmu
Komopulx Hem epybblx, TAK UTO UCCJEIOBAHHE JlaxKe THITHUHOH MHOrOMepHOH
CHCTEMBI He MOXKET CBOAHMTHCS, KaK 3TO MPOMCXOAHUT B JBYMEPHOM CJydae, K
anre6pornofo6HOMY aHAIH3y KOMOMHATOPHKH MPOCTHIX H CTPYKTYPHO yCTOHUH-
BBIX 3JIEMEHTOB, BPOJIe PABHOBECHH, [IUK/IOB U HHBIX MPUTSATHBAIOLINX MHOKECTB
(«aTTpakTOpOB», T. €. TIpele/bHbIX, YCTAHOBHBLIUXCS PEXHMOB IBHKEHHS).
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®unocodusi ManjesbliTamMa 1MoJICKA3bIBAET B 3TOM CJyuae TaKoH MyTh: He-
rpyba He cama cucTeMa, a Jllb Hallle CAUUKOM noOpobHOoe ee onncaHue (c
TOUHOCTBIO JI0 TOTIOJIOTHUECKOH 3KBUBAJEHTHOCTH (ha30BbIX MopTpeToB). Pa-
3yMHasl 3ajlaua MCCJe/IOBAHHSl COCTOUT B 3TOM CJyyae He B yTOUHEHHH TOH-
KocTell GudypKauuil (nepecTpoek) TOMOJOrHUeCKOH CTPYKTYpbl MOPTPeETa, a B
TOM, UTOObl Halimu 6oaee epybovie 8axCHbIe BONPOCHL, OMBEMbL HA KOMO-
pole yace 6ydym obaadamoe Ycmoiuusocmvio N0 OMHOULEHUIO K MANAbIM
UBMEHEHUAM MUNUYHOL CUCTeMbL.

Ho maTtemaTHKH-aKCMOMODHU/bI HECNOCOOHBI HA CTOJb KPYTOE H3MEHeHHe
TOUKH 3peHMsl, TaK UTO HaM MPEJICTOUT, BEPOSITHO, CTOJb K€ JOJI0 KAaTh
pe3yJIbTaTOB B 3TOM HaMpaBJIeHHH, CKOJIbKO Mpoliio Mexay [lyankape u AH-
JIPOHOBbBIM.

Uro kacaercs . Xonda, To oH ony6auKoBaJ (Mapoi JeCATKOB JIET M03XKe
AnnpoHoBa) olMH CrielUabHbIN YaCTHBIA pe3yJbTaT 0 GuypKalUd LUUKIA, He
KOCHYBLUHCD Jlaxke Bornpoca o GudypKaluu Bcero pazoBoro noprpera CUCTEMbI,
ocHOBHOro Juisi AnipoHoBa. Kak 370 o6biuHO U GbIBaeT, TeMa cTajia 3aTeM H3-
BECTHOM MO/l HMEHEM «TeOpHH OGUdypKalmu Xorda» (s 1a)Ke B 3TOM BUHOBEH,
TaK KakK CWJIbHO MOXBaJMJ HUKOMY TOTJIa He M3BECTHBIN BKJaJ Xorda B CBoeM
JoKJaae o Teopud Oucypkaunii Ha cemunape P. Toma B MHcTuTyTe BBICIIMX
HayuHbIX UccsenoBaHuil B Biop-ciop-MBert nopn [1apmxkem B 1965 1., Korna Bo
®paHuru 6bIIH y2Ke MPouHo 3a6biThl Teopud [lyankape, a 06 AnnpoHoBe ellle
¥ BOBCE He 3HaJiM). HeKoTopble MOJI0XKEHHsT 3TOTO JIOKJIAJA CAYLIATEH MO3/Hee
onyGJHKOBaJM B cTaThsix «O Teopun TYpOYyJEHTHOCTHY.

B MockBe He/laBHO W3/ MePEBEIEHHYI0 C aMEPUKAHCKOTO 3blKa KUTak -
CKYIO KHUTY, B KOTOPO# s mpouesi 06 «3KOJIOTHUECKUX MTPUMeHeHHUsIX Gudypka-
uuu Xonda» BbICKa3blBaHHSI MPUMEPHO TaKOH CTPYKTYpPbl: «Mbl H3yuaeM IpH
MIOMOLIM 3TOH TEOPHH POCT yporxKast 20.40K, He CChlIasiCh Ha MPEJIIeCTBYIOIIHE
poccuiickie paboThl, IJle aHAJOrHUHAsi Hallled MOJesib HCIOoJb30Basach s
MPOTHO3a ypoXKas KapmoulKu, KoTopasi y PyCCKUX GoJjiee pacrpocTpaHeHa»
(He MCKJTIOUEHO, UTO peub LJ1a He 0 I6JI0KaX U KapTodede, a, CKaxKeM, 0 rpyliax
1 apbysax).

Pasymeetcs, TabuLa yMHOXKEHHUST HE MEHSIETCS], CUMTaeM JId Obl 160K HJIH
KapToLIKy, H pyccKasi MOJIeJIb TIPEKPACHO ToJusach Obl JUIs KHOBOTO», siGJIOU-
Horo, cayuasi (Ho, B10GaBOK, ee MaTeMaTHUecKoe cojiepXKaHue Oblio TiyGxKe,
a pe3yJibTaThl M0JIe3Hee, YeM NMPUMHUTUBHBIA KUTAHCKO-aMepUKaHCKUI BapHaHT
TOH K€ TeOpHH).

Tak HasbiBaemasl «MpHKJaaHasi MaTeMaTHKa» ualle BCEro BCsl YCTpoeHa
MOJOGHBIM Ke BOPOBCKMM oGpasoM. [lacTep naBHO yxKe MpPOBO3MJIACHJ, UTO
HUKQKUX «NPUKAAOHbLX HAYK> He Obigaem: 3T0 MPOCTO Crnocod BbIKAUHBATD
CpPEJICTBA HA CBOW MOTPEOHOCTH, OTHUMAS UX Y HCTHHHBIX MEPBOOTKPbIBATENEH.
Ha camom nene, no ciosam [lacrepa, cyliecTByeT TONbKO HAYKA, OTKPbIBAIO-
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wast ucmurul. V1 ellle CyllecTBYIOT npuUAOICeHUSA STON HAYKH, HE COCTaBJISIIO-
ILIHe CAMH IO ceOe HUKAKOH OTAEJIbHOH «IPHKJIAAHONH HAYKH» — TaK TOBOPHII
[Tacrep, BesiMuaiLLIMil NPUKIAJHUK, KOTOPOIO TPYAHO 3al0J03PUThb B HEHYKHbIX
4eJI0BEUECTBY 3aHSATHUSAX.

B nepBble roiabl nepecTpodKH MeHsl NpUIyacus Ha 3acenanue JIonaoH-
CKOrO MaTeMaTHYeCcKoro 06MIecTBa®® ero TOrIANIHUI TPE3UIEHT: OH, OCTaBJISS
CBOH I10CT, OPraHW30BbIBaJ TPAAULHOHHOE MPOLLaJbHOE 3acej]aHue, Ha KOTO-
pOM, KpoMe Hero, JoJuKeH Obll, MO TPaJULMM, BbICTYNATb HA CXOIHYIO TeMy
napaJsujleJibHblil 10KJ/1a4HK, U OH BblOpaJ MeHsl, TaK KaK COOMpaJicsl TOBOPHUTD
0 BAUAHUU Ha JuHamuydeckue cucmemol maro2o uiyma. OH Jaxke npucal
MHe B MOCKBY Te€3MChbl CBOEro JI0KJ/a/a, MOCBSALLEHHOIO €ro HOBbIM OTKPBITHSIM
B 3TOH 006J1aCTH.

$1 HuKorna Huuero He nmyGJIMKOBAJ Ha 3Ty TeMy, XOTSl H 3aHUMAJICS] elo ellle
CTYAEHTOM, B NATHIecATble rofbl. Llernouka siBneHuil, KoTopble s1 Toraa oGHa-
PY2KHJI, COCTOUT B caeytolleM. st yueta BAHsIHUSA MaJjioro liyma (auddysun
B (pa30BOM MPOCTPAHCTBE) 3aJaUM Kakoe-HHOY/Ib c/ydaiiHoe pacrpesiesieHHe
HayaJibHbIX YCJIOBUH C IVIAJAKOH MJIOTHOCTBIO M TPOCJEIUM, UTO C HUMH CTaHeT
CO BpeMeHeM BCJIEACTBHE AMHAMMUECKOH 9BOJIIOLMH, CONPOBOXKIAeMOl MaJoi
I dysueit.

BhauaJie JIOTHOCTb HauHeT BAPYT OLICTPO PaCTH OKOJIO HEKOTOPbIX TOUEK —
aTTPaKTOPOB, e o6pasyeTcst ropd NPUOIU3UTENLHO FayCCOBCKOIO JIOKAJALHOTO
pacnpenesnenusi. CKOpocTb pocTa 3TOro rop6a onpenessieTcst CHJIOH NpUTS-
JKeHHs] aTTpakTopa (T. €. OTpHLATeNbHEIM COOCTBEHHBIM UHCJOM 3a/A0MIEro
JIMHAMMKY BEKTOPHOIO M10JIs1 B MPUTSATHUBAIOLLEH TOUKE WM XK€ OTPHLATEe/bHOM
BELIEeCTBEHHON UaCTbl0 3TOr0 COOCTBEHHOTO UHCJA, €CJH OHO KOMIJIEKCHOE).
BricTpee Bcero GyneT pacTH 0OQMH M3 TaKHX rayCCOBCKHUX ropOOB — TOT, A
KOTOPOr0o YIOMsIHyTasl BellleCTBeHHasl yacTb HauboJiee OTpULIaTebHA.

[ToGenuresieM B 3TOM COPEBHOBAHHH MPUTATHBAIOLLMX PEKUMOB MOKET, OJ1-
HAKoO, 0Ka3aTbCsl BoBce He OH. Uepes HekoTopoe BpeMsi GOJbLLYIO POJib HAauHEeT
UrPaTh He HAYAAbHAA CKOPOCHb POCMA, 4 MACCA npumsasusaemolx ¢paso-
BOLX MOUEK, M. e. pasmep MmMaxk Haszvleaemoeo dacceinHa ammpakmopa.
CooTBeTcTBYIOLLMI aTTPaKTOPy ¢ HaUOObIIMM GacceiiHoM ropd OyeT He 0651~
3aTe/IbHO CaMbIM BBICOKHMM, HO OH Oy/IeT UMeTb OOJIBbLIYI0 Maccy, ONpeie/IsieMyLo
HE TOJIbKO BBICOTOH, HO M LLIMPHHOK ropoa.

28 A, H. Ko/IMOropoB cuuTall, uTo 436parie nouemmnoli 4aeHom JIOHOOHCKO20 mamenamii-
4eck020 0bwecmsa — BoLCULASL 4ecnb, KOMopol moxenm yoocmoumocs Mamemamux, Tak
KaK MX CIHCOK MOYETHBbIX U/JEHOB Jyulle, 4eM Jil000H CIIMCOK MAaTeMAaTHKOB KaKoi Obl TO HU ObLIO
Akajnemun, aypeaToB Kako# Obl TO HH OblIO MaTeMaTHUECKOH MPEMUU: Y HUX HET AMCKPHUMHHALMH
HH 10 BO3PACTY, HU 10 06JIaCTH MAaTEMATHKH WM MO reorpaduu.

OT amMepHKaHCKHX M €BPONEHCKHX OPraHM3aToOpoB MeXxIyHapOAHOI KOH(epeHUMH B Asuu s
TOJIYUHJT OIHAXK/Ibl MPUIVIALLEHHE C JIOTIOMHUTENbHBIM JTHCKPUMHHALMOHHBIM yC/JIOBHEM: CMEHHTb
NacnopT Tak, 4UToObl B HOBOM He ObIO BU3 HEKOTOPbIX HexKeslaTe/bHbIX CTPaH.
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OnHako copeBHOBaHHE aTTPAKTOPOB U 3THM He KoH4aercs. Ha cienyiotiem
(ropasyio 6osiee IJIMTENBEHOM) STarle MeIeHHOE B3aHMOJIEHCTBHE CJIOMKHBIINX-
Csl OKOJIO aTTPaKTOPOB ropGOB OMUCHIBAETCS TAK HA3bIBAEMbIM /11Y/HHEAbHbLM
aghpexmom: BO3MOXKHOCTBIO CJyUalHOrO (XOTSI U PEIKOTO) Mepexoia U3 oji-
Horo 6accefiHa B Apyroi 3a cuer «audy3un». ITO siBIEHUE ONHUCHIBAETCS
MPUOJMIKEHHO CUCTEMOH JIMHEMHBIX aBTOHOMHBIX OOBIKHOBEHHBIX JU(depeH-
[MaJIbHBIX YpaBHEHHH (pa3MepHOCTb (ha30BOTO MPOCTPAHCTBA KOTOPOH paBHa
UHCJly KOHKYPHUPYIOIIMX MeX1y coOO0H aTTpaKTOpoB), T. €. MaTpulell HeGOJb-
1LIOTO TIOPSi/IKA.

B KoHLle KOHIIOB MOGEAUT OMH U3 3TOro HeBOJIbLIOrO YHCJ/A aTTPAKTOPOB
(KaKol HMEHHO — 3TO 3aBMCHT OT COOCTBEHHBIX UHCEJ YIIOMSAHYTOH MaTpHILbl
JIMHEHHON CHCTEMBI, OMUChIBAOLIEH TyHHeMpoBanue). Hanpumep, ecan uexon-
HO€ BEKTOPHOE ToJIe — IPaJMeHT (CO 3HAKOM MHHYC) HEKOTOPOro MOTeHIHaNa,
TO B KOHIIE KOHIIOB YCTAHOBUTCS «pacrpenenenue [u66ca», B KOTOPOM OCHOB-
Haa macca aszosolx wacmuy cocpedomouumes 0KOA0 Moe0 MUHUMYMA
nomeHyuaa, 041 Yyxoda om Komopoz2o npuxooumcs npeodoaesanv Hau-
boaee gblcoKUil nomenyuaibHoll bapoep.

Sl HasbiBas B CBOeH CTyjneHUYeCKOH padoTe 3TOT MOGeXAAIOUIMA B KOHIE
KOHIIOB aTTPAKTODP «2EHEPANbHbLIM AMMPAKMOPOMS, MAK KAK €20 MaK e
mpyoro npedyeadame AO HAUAALHOU 3IB0AIOUUU cucmembl (8 KOMopou
npesaaupyiom cnepsa ammpaxkmop ¢ Hauboavuieli CKOpocnbio Npums-
oeHUs, a 3amem — ¢ Hauboabuwum 6accelinom), KaK HeB03MONMHO ObLAIO
npedsudemo, kmo bydem caedyouum leneparonoim Cexkpemapem Ilap-
muu (8caed 3a H. C. Xpyujesoin).

Ho moit yuutesb, A. H. KosmMoropoB, HCK/IIOUKMT BECh 3TOT pas3fies o lyMe
13 MO€H JMIMJIOMHON paboThl IPH ee MyOJaUKaLMK, CIPABEAINBO COCABUIMCH Ha
CYIIECTBOBaHMe (1a’Ke W Ha aHTVIMHCKOM sI3blKe) Tpe/llecTBOBaBIIeH paGoThl
0 BJIMSIHUM MAJIOro liyma, onyGJHKOBAaHHOM ellle B TpUALATbIE ToJbl AHapo-
HOBbIM, [TOHTPArHHBIM U BUTTOM (BMOCJEACTBUU §I YBHJEJ, UTO MOMX acCHM-
NTOTHK, OTIUCAHHBIX BhIlIE, 3Ta paboTa He coaepKasa). DTH MOU MOCTPOEHHS
TaK U OCTAlOTCsl HeoMnyOJUMKOBAHHBIMM — HAJel0Ch, KTO-HUOYIAb MPUBEIET 3Ty
06/1aCTb B MOPSIJIOK, 31€Ch €CTb M JIOCTATOUHO $ICHblE, HO TJyOOKO HEeTpH-
BUaJIbHbIE, ACUMIITOTHUECKHE TEOPEMbl (KOTOPbIMH HAuMHaJ y»Ke 3aHUMaTbCsl
B. ®ok), u TpyaHble HepellleHHbIe BOMPOCHI (HAaNpuMep, OTHOCSIIErocs K MceB-
JIOTIEPHOIMYECKON TOMOJIOTHU HErpaieHTHBIX MJH MHOTO3HAUHO-TPAJMEHTHBIX
CHCTEM).

BosBpauiasics kK npuraawenuto B JIOHIOH, CKaxy, UTo 51 cpasy MOHsI, UTO
npeioKeHHasi «HOBasi» TEOPHs COJIEPIKUT JIHIIb MaJyl0 4acTb KJaCcCHUECKON
pa6oTbl AHIPOHOBA C COTPYAHUKAMHU. BUTT, Mexky npounm, Gbl BHauUaJe elle
¥ TPETbUM COABTOPOM Kjaccuueckoil « Teopun kosnebannit» Angporosa u Xaii-
kuHa. Ho B Gosiee Mo3AHUX TMepeU3IaHUsX ITOH KHUIM YKa3aHo, UTO B MEPBOM
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usnanuu (1937 1.) ero damunus «bviaa nponyuera sciedcmsue mpaause-
cKoU owubKu». JInsi pOCCHICKOTO UMTaTessl Cpasdy COBEPUIEHHO SICHO, KaKylo
«Tparnueckyto omnbky» cosepinan B 1937 r.: Burra paccrpensnu. [TpuuunHbl
HenpaBWIbHON aTPUOYLIMH aBTOPCTBA OTKPBLITHIH ObIBAIOT Pa3HBIMH.

[To 3Toll /M WK MO WHOM TMpHUMHE, HO PaboTbl BUTTa O BJAMSHHM MaJIOro
IymMa Ha IMHaMHYeCKHe CHCTEMbl OCTABaJUCh COBEpIIEHHO HEM3BECTHBIMH Ha
anazne (115 PU3UKOB CTaThbsl OblJIa CJUIIKOM TPyAHA MaTeMaTHUECKH, a JJs
MaTeMaTHKOB caMa MOCTaHOBKA BOMpoca Oblaa CJAUIIKOM (hU3UUECKOH).

Tak uto s Hanucas npurjamiailouleMy MeHs B JIOHIOH O CyLIECTBOBAaHHH
cratbu AnuponoBa, [lontpsirnna u Burra. C HauasioM nepecTpoilku MHe CTaJu
paspelnaTh €3[WTb 3a TpaHHlly, U s Tipuexas B JIOHJIOH Ha 3TO 3acejnaHue.
Jlokaaunk, XoTs ¥ no6jarojapui MeHsl 3a yKasaHHYI0 MHOIO JIUTepaTypy, HH
CJI0BA He CKasaJl B CBOEM JOKJaJe O Mpe/llecTBOBaBIIeH paboTe pOCCHHCKUX
ABTOPOB (3TO — CTaHJAApTHAas 3anajHasi TEXHOJNOTUs, BIUIOTH JI0 pekaaM Hobe-
JIEBCKUX TpeMHUil MK (DUJIICOBCKUX MeJaJsiell: He COCaTbCsl Ha POCCHUHCKHUX
NpealecTBEHHHKOB COBeplleHHo 6e30MacHO I PeryTalld 3MMroHa, Aaxe
€CJIM OH TIPOCTO Tepernucas pycckyio paboty).

3areM CJIOBO TIPEIOCTABHIIM MHE, W sl paccKasall TaM BCIO OMHUCAHHYIO Bbi-
e UCTOPHUIO (repesl CBOUM J0KJaJA0M, MOCBSILIEHHBIM NEHCTBUTENLHO HOBBIM
OTKPBITHSIM).

[IpuBectn MHOroO NMpuMepoB 6e33aCTEHUMBOrO NMPUCBOEHHST POCCHICKUX pe-
3yJbTaToB (KaK MOMX yuuTesed, Bkiatoyasi Kosmoroposa, Ilerposekoro, ITon-
TpsruHa U PoxJiiHa, Tak U MOMX YUeHHKOB) Obli0 Obl CJIHMIIKOM JIETKO. 3aMeuy
TOJIbKO, YTO Y MEeH$ JIMUHO MPAaKTHUECKH HUKOT/Aa He KPaayT — BO3MOXKHO, U3
onaceHus1, UTO s He MPOMOJIUY, KaK TO MOUTH BCeraa aeaajnu Mo orpabJ/eHHble
KOJIJIETH.

B cepenviHe iecTuaecaThiX roJ0B B AMeprKe Hauasl MOSIBJASTHCS CTATbU
ABTOPOB-<TPUKJIAJHUKOB», TIPETEHYIOLIUX HA «nepeHecerue pe3yivimarmos
10. Mosepa 06 uHsapuanmubix MOPax 2amMuUIbMOHOBbLY CUCEM HA AHA-
AUMULECKWI CAYUail>.

Ynowmsinyrasi 3ameuaresbHasi pabora 0. Mosepa Gbiia 060011ieHHEM Teo-
pembl KosiMoropoga, ony6sukoBanHo# tem B 1954 1., 06 MHBapHaHTHBIX TOpax
aHaJMTHUeCKUX cucteM. Mogep nepenec meopemy Koamoeoposa co cay-
4aa anaiumudeckux ynkyull Ha cayuail 333 pasa duggepenyupyemolx.
IT10 ObIIO 3aMeuaTesbHbIM JIOCTHKEHHEM, TaK Kak cam KoJmoropos cuurad,
yTO Ja)Ke GECKOHEUHOTO UMCJ/a MPOU3BOJHBIX HE XBAaTHJIO Obl, TaK uTo pabora
Moszepa usmenusna Bcio dusocoduio B 310l obaacti. Mosep Hcrosb3oBad,
B jlorosiHeHne K pa6ore KosmoropoBa, Texuuky criaxkupanusi JDx. Hsma u
HepaBeHcTBa Anamapa—JIuttiByna—KosnmoropoBa Mexy BeJHUHHAMU MPO-
M3BOJIHBIX Pa3HbIX TMOPSIAKOB, 000THABIIME HA MHOTO JIET TEOPUIO ONTHMAJbHOTO
yrpaBJieHusl, K KOTOPOH OHH 110 CYLIECTBY OTHOCSITCS.
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Mezk 1y Tpounm, 51 HUKOTJla He TIOHUMaJl JleTaJjlel 10Kka3aTe/beTB 3Tok pabo-
Thl Mo3gepa u aaxe ony6aukosan (B Y MH 1963 r.) cBoto BepcHio ero jokasa-
TeJbLCTBA, OCHOBAHHYIO HA PAacCKa3aHHbIX UM MHe uaesx. M TosbKo TpuauaTbio
rogamu nog:xe Mol yueHuk M. b. CeBpiok 06bsicHU MHE, TTOUeMy sl He TOHHMaJ
TekcT Mosepa: Bo BceX, KpoMe MOero, MHOTOUMCJ/IEHHbIX BAPMAHTAX 3TOr0 JI0Ka-
3aTesIbCTBa HMeJIach HeJloKa3aHHast JieMMa, chopMyJIHpoBaHHast B10GABOK TaK,
UTO €€ JIETKO MOYKHO ObIJIO MOHATH HEBEPHO, a K 3TOMY HEBEPHOMY YTBEPKJIEHHIO
MOKHO ObIJIO JIETKO MOJ06paTh KOHTPIPUMEPBI, KOTOPble MHE W MellaJiy.

Korna mHe npuc/ianu U3 aMepUKaHCKOTO »KYpHaJsia Ha OT3bIB 3TH «IPUKJAJI-
Hble 060011eHHs1 TeopeMbl Mo3epa», sl pe3Ko Bo3pazkaJl POTHB TaKOH MOMbITKH
npunucath Mo3sepy pesysbrathl Kosimoroposa (cerojHsi Bcsi 3Ta 00J1acTh Ha-
3biBaeTcsi oObluHO «Teopueil KAM», no damuiusm Tpex aBTopoB). Mosep
noJyiepaKaj MeHsl U Bo3pakajl He MeHee CHJIbHO, UeM si, TPOTHB MOTBITKH OT-
HaTh y KosiMmoropoBa ero pesysbraT (CrpaBeliiBO MOAUEPKUBAs, MpaBla, uTo
Kosmoropos Tak M He Hamneuatas MoJApoOHOr0 J10KAa3aTeJbCTBA CBOEH Teo-
peMbl, KaKOBO€ J10Ka3aTesJbCTBO MOSIBUIOCH B MEUaTH JHIIb AECSATbIO rojlaMH
M032Ke TEOpPEMbI, B MOCBSILIEHHOH HecTHaecATHIeTHIO KosiMoroposa ctathe Ap-
HOJTbIA).

Ha wmoit B3rasin, B Kopotkoii cratbe Kosmoroposa (B JAH 1954 r.)
BCe MOHATHO W npaBujbHO. OcHOBHOH Bkjax ApHoJbla B Teopuio KAM —
BOBCe He myOJHKaLusl JoKa3aTesabCTBa Teopembl KosiMoropoBa, a oTKpbITHE
(1963 r.) yHuBepcasbHOrO MexaHu3Ma HEYCTOHUHBOCTH MHOTOMEPHBIX CHCTEM
(mo3:ke HasBaHHOTO pusnKamu «aucdysueil ApHosbaa»), peiienne (1961 r.)
npo6sieMbl Bupkroda 06 yCTOHUMBOCTH SJUIMITHUECKUX MOJIOKEHHH paBHOBe-
CHSl U JIOKA3aTeJIbCTBO BEUHOH aauabaTHueCKOH WHBAPUAHTHOCTH MepPeMeHHOH
neictus (1962 r.).

3abaBHoil Moeil olIMOKOH ObIIO MPHU 3TOM TO, UTO, M3Jarasi CBoe pelieHHe
npobGJsieMbl Bupkroda, si orpaHHuM/Ics TOYHO yKasaHHOH DBupkrodom dopmy-
JIMPOBKOK 3aj1auH, B KOTOPOH MOJIO’KEHHE PABHOBECHS TIpearoJaraercs Hepe-
30HAHCHBIM, B TO BpPEeM$sl KaK B XOJle CBOEr0 JI0Ka3aTeJbCTBa 1 MCIOJb30BaJl
He BCe 3TO YCJIOBHE, a JIMLIb OTCYTCTBHE PE30HAHCOB MOPSIIKA MEHbILIEro MsTH
(Ternepb MX HA3bIBAIOT CUAbHbIMU). Payuonanbrole wucaa co 3HameHamenem
S uau soiue sedym cebs 8 amoii 3adaue Kak UppayuoHaibHbLe.

Mosep czenas 310 JOMOJHEHHE K MOeMy pellleHuto npobJeMbl bupkroda
TFOJL CTyCTsI, HO B CBO€ BPeMsl 51 POCTO MPOIVIsAE] 3Ty BO3MOXKHOCTb yCOBEp-
IIEHCTBOBATh Pe3yJibTaT, He MEeHssl 10Ka3aTeNbCTBa, OyAyud CTPaHHO 3arui-
HOTH3MPOBaH (POPMYJHPOBKOH «KJaccHueckor» npobiembl. BoiBon: Hukoeda
He caedyem noddasamoca MaKkomMy 2UNHO3Y ABMOPUMENO8, CYUHOCHTLb
deaa sagcHee, wem ABMOPUMEMHOCMb Kaaccuueckot opmyruposku! s
YCTOMUHUBOCTH JIOCTATOUHO YK€ OTCYTCTBHME CHJIbHBIX PE30HAHCOB, MOPSIKA
MEHbLIEro MsTH.
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[TucaHue MaTeMaTHUECKHX TEKCTOB — CJIOKHOE HCKYCCTBO, H JlaXKe Jyu-
I1IMe U3 MaTEeMaTHKOB He BCETJla 0KA3bIBAIOTCS HA BBICOTE, a YK OOJIbLUIHHCTBO
MaTeMaTHUeCKuX MyOsaukauuil (6yb TO HayuHble CTaTbU WM YUeOHHKH, Jaxe
JUISl CpelHel MM HauyaJbHOM LUKOJIbl) BOBCE HE BbIAEPXKUBAIOT HUKAKOH KpH-
THKH® .

HenasHo usnaresnbctBo MockoBckoro LleHTpa HempepblBHOTO MaTeMaTH-
uecKoro o6pa3oBaHUs TPUCIAN0 MHe 00pa3iibl CBOUX BHOBb BBILLIEIIIMX KHHT,
BKJIIOYasl HOBble H3faHusi KJaaccuueckod Kuuru P. Kypaura u I. Po66unca
«Yro takoe marematuka?» W kuuru M. M. Teabdauna, E. . [narosnesoii u
3. 3. lnonsa «Dyukuuu u rpadpuku». M 5 ¢ y:kacom yBujies, uTo jake U MOU
JIIOOMMble KHUTH CJIEI0BAJIO Obl MCNIPABJISTS.

Hanpumep, B nepBo#i U3 3THX KHUT st OOHAPYKHJ (haHTACTHUECKHE TPaHC-
JIUTepallid MHOCTPAHHBIX MMeH W (DaMUJIWHA: BUJHO, UTO HH TMEPEBOAUMK, HU
u3jaTe/b, HA PEaKTOp HOBOTO H3JIaHHS He 3HaJU, O KOM uieT peub. [IpaBna,
9TO Hallla CTAPUHHAS TPAAMLIUS: PEIKO KTO MOXKET MOHSTh, UTO Haul «[eliney —
amo ecem ussecmuoli Xatine, da u Haw «lurwbepm» — Ha camom deare
Xuavbepm; Hauw «lanbype» — na camom dese Xambdype (NocJeHUMH Ha-
NpalBaoIMMUCS ellle 3/1eCh OUeBHHBIMU PUMEPAMH He X0UY 3aCOpSiTh CBOM
TeKcT). MeHsl yTellaeT TOJbKO (haHTACTHUECKOE MPOU3HOLIEHHE AHTJIMHCKHUX
cJoB (hpaHiy3aMu (M dpaHily3ckux — amepukaHuamu). Hanpumep, no ¢pan-
11ly3CKOMY TeJIEBU30PY €XKeJIHEBHO MOXKHO Y3HATb HOBOCTH «ocTpoBa MaHaTtaH»
1 «ropopa Muamu» (c ynapeHueMm B 060MX CJyudasix Ha MOCJeIHEH TJIacHOWN,

29”0 CcJiIoBaM Xap}m, «IMCAaTh 0 MaTeMaTHKe — reyajibHoe 3aHsitie». Ho s Jlymaro, 4To OH UMeJ
JIMYHBIE IPUUYUHBI [T€YaJIUThCS, OTCYTCTBOBABILIHE, HATIPUMEP, Y €r0 MOCTOSIHHOTO COTPYIHHKA, Bece-
JIOTO aJIbITMHUCTA HI/ITTJ]By[la, p86()TbI KOTOPOTIo 10 T€OPHUU TaMHUJIBTOHOBBLIX THHAMHUYECKHUX CHCTEM
MpeABOCXHUILAIOT GoJiee MO3JIHHE KJaccHueckne peadysbrathl HexopoleBa 06 sKCMoHeHUHMA bHOM
MeJJIEHHOCTH 3BOJIIOLHUH. OTKpblTI/lﬂ J]MTTJlBy]_la B O6L[J.el';1 TEOPHH XaocCa B IMHAMHYECKHX CUCTEMaxX
Ha3bIBalOTCA TENepb <<Te0pnel71 TMMOJIKOBbI CwMeilia». 3amMeyaTesibHast KHUTa .HI/ITTJ'[ByIla «Marema-
TUYECKasi CMeCb», paccCKa3blBatollas 6oJibllie O 2KUBHH, YEeM O MaTeMaTuKe,— W UHTepecHas, W
Becesiast. HernousitHo TOJIbKO, KaK OH MOTI" Y2KUBAaTbCsl C Xapﬂn, KOTOpI)Iﬁ BBIMVISIAXT Ha CTpaHULLAX
cBoeli (camopasofJiaualoliiel, MoJ06HO UeTbipexToMHbIM «Bocrnomunanusim» I[porenuka) «Ano-
JIOTHH MaTeMaTHKa» HeCUACTHbIM 3J10JIeeM.

[TpaBHJILHBIA COBET COUMHHTE/ISIM MaTeMaTHUeCKHX TeKCTOB jaf [lyuikuH (XoTb oH U Gblj, 10
csoBaM HaGokoBa, «nocpesicTBeHHbIM MaTeMaTHKOM»). [Tytikun nucan B «Bose» (1814 r.): «4mo
npumepa ayuue deticmsyem?» K coxanenuio, 3ToMy MpU3bIBy cefuac Majo KTo CJleayeT,  TH-
CaHHsi COBPEMEHHbIX MATEMATHKOB 0OBIYHO HEHCTIPaBUMO aOCTPAKTHBI U BOBCE JIHIIECHBI TPHMEPOB
(«¥Y2K oueHb MpPUMeEPBbI TPYAHBI»,— CKa3asl MHe OJMH BEJHKHH COBPEMEHHbIHl MaTeMaTHK).

Kuurn Byp6aku o rpyrnnax cHMMeTpHi MpaBUJIbHBIX MHOTOIPAHHHKOB COEpKAT MAaccy TeopeM,
HO /151 OCHOBHOTO NpHMepa NpaBHJILHOIO MHOTOrpaHHMKA, rHnepukocasipa ¢ ero 120 Bepiunna-
MH H LIECTbIOCTAMH TeTpasipajbHbIMU IPaHsIMH B YETHIPEXMEPHOM MPOCTPAHCTBE, 3amMeuaTesIbHO
KpacHBO M npocTo onucannoro Kokcerepom yxe B 1928 r., MecTa y HMX He HALJIOCh.

OCHOBHYIO TPUUHHY HCKJIOUEHHST MPUMePOB chopMyrpoBas yxke B 1876 . kpynHeHmnii ame-
puKaHcKHil MaTeMaTHK CHJIbBECTP: 110 €ro CJI0BaM, <yJIHBUTEJbHBIH HHTE/IIEKTyalbHbIH (peHOMeH»
COCTOHT B TOM, UTO «JOKA3AMeabcmsa obujux ymsepacoenutl npouje 00Kasamerbcms cooep-
HCAUUXCS 8 HUX HACTIHOLX CAYHALE>.
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MOSICHIO ISl 3aTPYAHMBILKMXCS, UTO peub ujaeT o ManxeTTeHe u o Mariamu).
Cwmefisia MOH (hpaHIy3cKHe JPy3bsl Ha3blBalOT «CMaslIb>.

B 1965 r. okosio Cuts Yunsepcurep B [lapuzke, Ha BHeliHem GyJbBape, Bbi-
CYHYBILMHCS] U3 OKHA JIMMy3HHA HEMMOBEepPHOH AJHHBI cornfed (KpacHOpPOXKHit)
amepuKaHel, notpe6oBaJs OT MeHsl CIpaBKH, KaK eMmy rpoexatb Ha «Yamna-
3u». §1 nbiTasncs BCIOMHUTb M0Jy3a0bITbIH HEMELKHH S13bIK (H3-3a ero «3u»),
HO OH, 0OpATHBIIKUCHL K 3aMOJHSABIIMM MallHHY CTapylikaM B roJyObiX W po-
30BbIX JIETCKHX MJaThbHLAX ¢ 0O0PKAMH U MOMIOHUMKAMH, BBICYHYJICS BHOBb C
NpeIoKeHHbIM UMH BapuaHToM: «Yamn daaisu?»

Tyt 51 (BCOMHUB, UTO 51 MaTEMATHK) pacluugpoBas 3TH pebychl U 0O bACHUI
emy nopory K Eaucefickum [Tossim. Hepes MHoOro JsieT Moeil »keHe Ha ypoke
¢paHily3ckoro sisbika B [lapurKe JI0B&JIOCH UMTaTh BCJAYX TEKCT O KaHAJCKOM
cembe, nocenuBiieics B [lapmxke Ha «Avenue de Champs Elysées». U1 oHa,
BCIIOMHHB MO pacckas, MpousHecaa 3TOT aipec W kKak «Uamn Daanzu», u
Kak «Yamna-3u». OnHako ee BUHA He TaK yxK Besvka. [Ipencenarens Yuenoro
coBera Maremaruueckoro uHcturyta uM. B. A. CreksnoBa B Mockse MBan
MartBeeBnu BunorpasnoBs, 3auntbiBasi Ha3BaHust aucceprauyii Bpoae «O6 oaHOM
CBOKCTBE OJIHOTO pellieHHst OJHOTO NH(hepeHIHaNbHOrO0 YpaBHEHHS», BCera
NPOU3HOCH] «00H020 duoganmosa ypasHerus» (NONPaBJssCh ¢ KOMMEH-
TapueMm: «Hy, Huueco, Hegeauka NMuYa», KOrJa TNepeBUpal U (aMUJHIO
OTITIOHEHTA).

MHoro JieT CrycTst MHe JIOBeJIOCh TpeAce1aTe/beTBOBATh Ha 9TOM ke Co-
BeTe, M KOTJla MHE Hajo OblI0 00BABATH O 3allUTe JAUCCEPTAlUK MO TEOPHH
uices, TO s, BCIOMHUB 0 BHHOTpa0Be, HEUasiHHO TPoUes CJ0Ba «IHMO(PAHTOBO
ypaBHeHHe» Kak «iuddepeHinanbLHoe»!

Ho Bepuemcs k xuuram MIIHMO. OtkpbiB «DyHkiMM U rpaduku», s
Obl1 TopaxkeH ¢pasoit: «3nauenue Gyukyuu f(x) 8 mouxe a Mol 6ydem
0b6o3Hauamo uepes f(a)».

$1 Bcerna Bospaskas MpoOTHB 3aHyACTBa 6ypOAKMCTCKHX 060POTOB pPeur (Xo-
T MoW (paHuy3cKhe Ipy3bs B 1965 r., mpursawasg meHs Ha «KoHrpece»
Byp6aku, ropopusnu Mue: «Hrto 6bl Thl NPOTUB OypOaKKM3Ma HH BO3paxKaJ, Mbl-
TO 3HaeM, UTo rJaBHbIH 6yp6akucT B MocKBe — 3TO ThI!»).

B cayuae onpenesienus f(a) s, nmoxaJyii, Ha CTOPOHE TEPMHUHOJOTHUECKOH
ueTkocTH bypbaku. @ynkyuell asasemcs He sin x, a cunyc, He f(x), a f. 3na-
yenue hynkyuu [ 8 mouke x — 8om umo o3nauaem cumeon [(x), a sosce
He camy pyuryuro. CvmelleHne QYHKUMH (onepaTtopoB, (YHKTOPOB U T. 1) C
MX 3HAUEHUSIMM — HEJIONyCcTHMasi B MpenojaBaHiu HeOPEXKHOCTh, JeJatolast
OTPOMHOE UHMCJIO MaTeMaTHUECKHX TEKCTOB COBEPIIEHHO HeyJ1000UHTaeMbIMH.

Wepapxus TMNOB 00HEKTOB, pasJuualolliasi 3J€MeHTbl 1 MHOXKECTBa, OTO-
6pakeHust U 3HaueHHsl, 00JACTH OIMpeJieJieHnst U T. JI., CTOJb K€ Heo6XoaUMa
JUISl IOHATHOCTH TEKCTa, KaK 0043ameavH0e YROMUHAKIE KBAHMOopa neped
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KaacooLm 8800UMbIM 8HOBb 00BEKMOM (0COOEHHO B PYCCKOM TeKCTe, Te HeT
apTHKJEeH, MHOTa 3aMEHSIOINX KBAHTOPBI).

Uro o3HauaeT ¢pasa: «3HaueHUe QYHKUMU [ B TOUKE X MOJOXKHUTEIbHOY,
ecsIM 0 TOUKE 3TOH peud ellle He OblI0? YTBepXKJIeHUs «3HaueHHe (YHKLHMH
[ TOJIOXKUTENIbHO 8 Kadxcdoil TOUKe X» W «cyujecmsyern Toyka X, B KOTOPOH
3HaueHue PYHKIHUHU [ OJOXKHUTETbHO» UMEIOT COBEPILIEHHO Pa3HbIil CMbIC/. XOTs
epammamuyecKy W J0MyCTUMO 3aMEHUTb JI000€ U3 HUX MPUBEICHHOH BbILIE
(bpasoil, mamemamuuecku Takasi 3aMeHa COBEpILIEHHO HeloMycTHMa!

Eule onHa TunuuHas olMoKa, aeaiolias pycckue cTaTbi HerlepeBoAUMbIMH
Ha aHMIMHCKUI,— 3TO PYCCKHe POJMTEeJbHble Maaexu. «PaccmoTpum 3Haue-
HHe BeJHWUMHBbI X» — 4TO 3JIeCh X — BeJIMUMHA WM 3HadeHue? Penakropckuit
NPUHLMI TaKOB: «omey sceeda Heusgecmer». B MareMaTHke 3TO MPUBOJIUT
K TAaKOH Ke HEOJHO3HAYHOH TPAKTYeMOCTH TEKCTa, KaK M HEH3BECTHO K KOMY
oTHocsiMecst MecTouMenHst: «MBan npocus otua, uTobbl OH KyNHJ eMy KosJa,
yToObl OH €3/IMJ1 Ha HEM»; CIIpallWBAETCsl, KTO Ha KoM OyneT e3auth? Koses Ha
oTie? B MaTemaTHKe KOHTEKCT JlasieKo He BCerja nomoraer cesarh NpaBuib-
HbIH BbIGOP. MHe TMPUXOAMIOCH CTAJKUBATBLCS CO CJAydYasiMM, KOTJIa PElaKkTop
M3MEHST CMbICJ (Dpasbl HA NPAMO NPOMUBONOAONHCHLU, TAK KAK B TPABUJILHOE
cojiepxKaHue He MOT [OBEpPHUThb, B CHJIY €ro HETPHBHAJIbHOCTH.

Ho BepHemcs K «DyHKuMsAM 1 rpadukam». [lepeancTbiBast 3TOT LIKOJIbHbIN
yueOHHK, 51 0OHApYKWJ B HEM Maccy rpyObIX OLIHGOK, 3a KOTOPble WIKOJbHHK
noJiyuusi Obl JIBOKKY (BKJOUasi HEBEPHbBIH rpauK QYHKIHH Yy = 3X, COOTBET-
CTBYIOLIMH, CKOpee, cyual x =3y), a elile 60Jbllie — COBEPLIEHHO HEMOHAT-
HbIX YTBEPKJEHUH (HEKOTOPHIM U3 KOTOPBIX 5 JiayKe yMeJl TPUATh MPaBHIIbHbIN
CMBICJ/I, HO KOTOpblE UMTaTeeM-1IKOJbHUKOM OYIyT B JIydllleM cJiydae MpocTo
He TOHSTBI, a B Xy/llLIeM — BCJIEJICTBHE HEMPaBUJIbHOTO MOHUMAaHHKST KOTOPbIX OH
HaBcerja Brajer B 3abuyxienue).

Bor ellle oauH mpuMep MOCTOSTHHO BCTPEUAOLIErocst B PyCCKUX KHUrax M

30Heosxunnannble OWHOKH $1 BCTPETH/ U B MyOJHKaUMU Moel COOCTBEHHOH JIEKLMH, Takxe
uznanHoit MLIHMO: «Teomerpusi KOMIJIEKCHbBIX uncel, KBATEPHHOHOB U criHoB» (M., 2002). Tam
Hanucano: «Onpenenenne. [Ipon3BeaeHne KOMIJIEKCHOTO YHC/a Ha COMPS)KEHHOE eMy HA3bIBAETCsl
KBaJpaToM MOJyJsl KOMIIeKCHOro uucJsa. Jlemma. Mopy/ib — neficTBUTEbHOE HEOTPHLATENbHOE
unegio. JlokasarensctBo. KBaapar momyssi 6oJibliie WM paBeH HYJIO, TOITOMY MOJYJb — TOXKE>.

Pagymeercsi, st He MOT HH MPOU3HECTH, HH HAMUCATbL TAKYIO uylib. V3 MOJMOKHUTEILHOCTH KBA-
JipaTa yncJia BLIBECTH MOJIOXKHTEJNLHOCTb CAMOTO UHC/Ia HeBO3MOXKHO. Buanumo, ciosa «Jlemma» u
«JlokazaTesbCTBO» 106aBJeHbl JIMGO 3aMUCHIBABLIMMHU JIEKLHUIO CJYILIATE/ISIMU, JTUO0 PEIAKTOPAMHU.
Ho nonoGubie mesioun He Ge306uaHbl. OHU Cepbe3HO MOAPBLIBAIOT Y UHTATE/ell MOHUMAHHE TOrO,
YTO TaKoe MaTeMaTHUeCKOoe JI0Ka3aTeJbCTBO, U HATIOMMHAIOT MHE MPOUYHTAHHOE BO (PpaHIly3CKOM
yueGHUKe JUIsl MaTeMaTHKOB orpefesenne nmnankaimu: «Ilyctb A n B — Ba /06bIX YTBEPIKAEHHUSI.
Ecsu 06a oHM BepHbI, TO TOBOPSIT, uTO U3 A BbiTeKaeT B».

[TocJie TaKUX «UMIUIMKALMIA» YUUTh CTYJIEHTOB KAKAM Obl TO HH OBLIO €CTECTBEHHBIM HayKaM Gec-
MOJIE3HO: OHH JYMAlOT, UTO U3 TOTO, UTO JBAXK/bI JBA UETHIPE, KBBbITEKAET», UTO 3eMJIsi BpalllaeTCst
Bokpyr CouHIia.
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CTaThsIX HEOJIOTU3MA: TEPMHUH <«AUHeliHoe npocmpancmseo». Bo Bcem mupe
CJIOBO «JIHHEHHbIH» O3HAUAET «OJHOMEPHbIH» (KaK JIHHHUSA): <JIMHEHHBIA 3Je-
MEHT» — 3T0 OECKOHEUHO MaJlblil KycOueK KPUBOH, «JMHEHHOE PACC/A0eHHe» —
paccJjioeHre Ha MpsiMble, U T. TI.

To, uto B Poccun 0o HasblBasd «JIMHEHHBIMH MPOCTPAHCTBAMHU», TO-
BCEMECTHO Ha3blBaJM U HA3bIBAIOT <BEKMOPHbIMU NPOCMpaHcmaamu» (Xo-
TS TEPMHHBI <«JIMHEHHble (DYHKUMH» W <«JIMHEHHblE OMepaTopbl» BCEMH YIO-
TpeOJSIOTCS: B 3THUX CJyuyasix MOAO3PEHHsT O TMpernosaraeMol 0JHOMEPHOCTH
He Bo3HuKaer)3!,

[Ipu Bcex HemocTaTKax Hallledl MaTeMaTHUECKOH JIMTEpaTypbl, OHA BCe Ke
0CTaeTCsl OJIHUM M3 MOCJEIHUX 0a3UCOB HACTOSIIIEN HAYUHOU KYJbTYphbI, C TPY-
JIOM COXPaHSIIOLIENHCS B OKPY2KEHHH aMePHKAHU3HPYIOLIEHCS TEHCTBUTENLHOCTH
CYNEPMaApPKETOB U KOMIBIOTEPOB.

Ha HenaBHem 3acenanuu HcnosnnutenbHoro komutera MexayHapoaHOTO
MareMaTHUecKoro cotosa B [lapu:ke KoJjierd 10Jro MeHsl MblTaluch YOeIuTh,
O6yaTO xXyOOoNHCHUKL QOANCHBL cmupumocs ¢ HeusbeacHocmoro nobedol ¢ho-
moepaguu Haod HUBONUCHIO, & COTIPOTHBJATLCS THM MpoleccaM, Kak To
MbITAIOCh JIeNaTh s, 1eCKaTh, 6€CCMbICIEHHO.

B maremaruke HX MPOEKT COCTOHUT B TOM, UTOObI 38 HECKOJIBKO JIET HOA-
HOCMbIO 3anpemums 80 8cem Mupe aodoe HeKOMNbIOMepusUpo8aHHoe
mamemamuueckoe cydicoenue. Bece mamemamuueckue nybaukayuu npo-
un0eo0 npediaeaemcs cobpameo (3anAamus MHO20 MUAIMLOHOB 00ALAPO8)
8 eduroe komnoiromeproe uddarue. CounHeHue J0OOro MOCAEAYIOUIEro Ma-
TEMATHUECKOTO TEKCTA CTAHET JIOCTYIHBIM CaMbIM G€3MO3TJIbIM «y3KHUM CIely-
aJucTaM» Mo MaTeMaTHKe M0 MOJYJIO MSAThb, HE3HAKOMBIM C MaTeMaTHKOH MO
MOJLyJlII0 CeMb, KOTOpble OYyT KOMIbIOTEPHbBIM MyTeM KOMITHJIMPOBATb <HOBbIE
JIOCTHXKEHHUS», COEJIUHSAS OTJe/bHbIe CTPOKH WJIM CTPAHHMIBI CTapbiX MyOJin-
Kauuid Bpoje noJgei Ilnodanra. M Bcsi 31a mesrenbHOCTh obellaeT AaBaTh

31Korna s Gbin «cryentom» CopOoHHbI, Mofi npodeccop K. Jlepe pacckasan MHe, UTO OH
He CMOr CBOEBPEMEHHO OLEHHTb MO 3acjyraMm 3ameuatenbHyio pabory M. I. Ilerposckoro o
JlaKyHax JJisi Tunep6oJIMiecKuX ypaBHeHHil u3-3a Toro, uto IleTpoBckuil yrBepkian B Hell, 6yaTO
KoKacare/ibHOe pacciioeHne Jio6oi cepbl TPHBHAJBHO.

Pasymeercsi, [lerpoBckoMy Hy»kHa Oblia TOJILKO JIOKAJbHAS TPUBHAIBHOCTb, HO OJHO MPO-
MyLIEHHOE CJIOBO Y)K€ MOXKET Cepbe3HO IoMellaTh uuTaTesio. DbiTh MOXKeT, B 3TOM oOjHa M3
MPUUKMH, TI0YEMY B CIHMCKe (DUIIICOBCKUX MeaannctoB HeT Hu [lerposckoro, Hu Kosmoroposa, Hu
[Tourpsiruna, nu Jlepe.

Bripouem, oTCyTCTBHE B 3TOM CIHCKe TaKHX UMeH, Kak, ckaxewm, [. Beiiib, C. Uepn, M. Mopc,
X. YuTHH (Ha3bIBalo JHIIb MepBble MPUXOJISALINE B TOJNOBY Hel0CTatollie HMeHa) 60Jiblie TOBOPHUT O
CBOMCTBAX (UJIICOBCKMX KOMHTETOB, UeM 00 THX 3aMeuaTesibHbIX MaTeMaTHKAaX, UbH JOCTHIKEHHS]
COCTaBJISIIOT cJiaBy MateMaTHKH XX B.

[To cuactblo, huiACOBCKAs Nponaratia U AMCKPUMHHALMST OKA3bIBAeT Ha Pa3BUTHE MaTeMaTHKH
W Ha penyTalld MaTeMaTHKOB He GoJibliie BJHSIHUS, UeM BKJIOUEHHE MaTeMaTHUeCKOH 3ajaud B
cnucok npobJem Tuabbepra.

74



GOJILIION JI0XOJI (KOMY — 51 He CyMeJl Y3HaThb, HO, BUIMMO, OPraHU3aTopam 3TOro
MpoeKTa — B TMePBYI0 0Uepe/p).

Kak s1 Hu nblTasicst 0ObSICHUTL KOJLJIEraM, u4to sadxcHee 3abomumoscs 06
unmepecax npouszsodumeaneil, yem npodasyos (dadce, Hanpumep, Hyxic-
HO noddepacusamo npoudsooumeneti NUWU, a He OPeAHU3AMOPO8 yenel
npodaruux ee cynepmapkKemos), NONIEPKKH Y TPEICTaBSIONIMX MaTeMa-
THKOB BCEX CTpaH JiedTesieil, cocTaBasonX McnonHnuTe bHbIi KomuteT Mex-
JIyHapOJIHOTO MaTeMaTHUYeCKOTo COl03a, 5 He Hallea. «Pycckie He moHUMaNu U
He MOHUMaIOT OGU3Heca»,— cKasa/jii OHU MHe.

Hanpotus, oHu pekomengoBasu B cBolo «Komuccuio no o6pa3oBaHuio»
CrelHaJIUCTa M0 «JIMIaKTHKE TPUMEHEHHST KOMITbIOTEPHOK TEXHOJIOTHH JIJIst Te-
PECTPOKH MaTeEMaTHUECKOr0 06Pa30BaHUS», XOTS 3Ta AeMMUHCOBCKASL CAMO-
ybuiicmeeHHas menoeHyUs cocmoum npocmo 8 mom, 4mobol nepecmano
yuumo demeti yemy 6o. mo Hu 66lA0 Hacmoauemy, ocobeHHo dymamo, a
gce JymaHue 3aMeHUNb HAMUMAHUEM HA KHONKU KOMNbiomepa: 6edo 8
Amepure dymamo He yuam!

@paHIiy3cKHil HIKOJbHUK-OTJIHUHUK HA BOMPoc «CKOJIbKO GYJIET JIBa TJIHOC
TpU?» oTBeuaeT: « Tpu MJtoC IBa, TaK KaK CJOXKEHHE KOMMYTAaTHBHO», 8 CUMTATh
10 MISATH, XOTs Obl HA MaJIbLAX, €r0 He HAyuUJH (BHAMMO, BCJEICTBHE KKOMIbIO-
TEPHON JUJAKTUKUY).

CTylleHT ueTBepTOro Kypca OJHOrO M3 Jy4lIMX YHHBEPCHTETOB (Ha MHChb-
MEHHOM SK3aMeHe IO TeOpHH TU(depeHIIHaIbHBbIX YpaBHEHHH, TJIe 51 3aNPETHII
MoJIb30BaTbCsl KOMIMbIOTEPAMH M KaJbKyJsiTopamu): «A xak oace 1 yanato,
6ydem au uucao 4/7 6oavuie uau merouLe eOUHULbL?>

Emy HyKHO 6bLJIO /151 pellieHus] TPYAHOH 3aaaud 00 aCUMITOTHKE pelleHus]
JnepeHIHaNbHOrO ypaBHEHH s BbISICHHTb, CXOAUTCS JIM HEKOTOPBIN HHTErpad,
¥ TO 3aBUCEJIO OT MOKA3aTeJIsi B aCUMIITOTHKE TOJIbIHTErpaibHONH QYHKIIHH, KO-
TOpbIi JeficTBUTENLHO OblT paed 4/7 (M 1151 HAXOMK/IEHHS] KOTOPOTO CTYeHTY
notpeboBaach napa CTpaHUIL HETPUBHAJILHBIX MATEMATHUECKUX PaCCyXJICHHH
KaueCcTBEHHOU Teopuu JuddepeHiinanbHbIX ypaBHEHUH, KOTOPOH yuuJl ero s, u
C KOTOPBIMH CTYJIEHT Xopollo crpasuJcs). Ho npocmoim dpobam eeo yuua ne
1, @ «KOMnvromepHole OU0aAKMUKUY, L OH HU4e20 8 OpobsX He NOHUMAA,
a BeJlb XOPOLUMH OBl CTyIEeHT!

Takoe amepHKaHH3UPOBAHHO-KOMIMbIOTEPH30BAHHOE «0OyueHHe» COBep-
IIeHHO GeCCMbICJIEHHO, HO, K COKaJIeHHI0, OHO MOCTENEeHHO, HO HEYKJIOHHO,
3aBOEBbIBAET MUp: Bellb MOTPEOGHOCTb B MOHUMAHWM M JiyMaHUH <OTMALaeT>,
UTO U SIBJISIETCS HIIeasIoM /151 OI0POKPATHUECKHX X0351€B XKHU3HH, KOTOPbIE BCerya
cTpeMsiTesi 06e30MacuTh ce6si OT KOHKYPEHLIMH CO CTOPOHBI JIHOJIEH MbICJSIINX
1 KOMIMETEHTHBIX.

YKe ynoMsiHyThiii MexlyHapoJIHbIil MaTeMaTHUECKUH CO03 TIPUHSJ pellle-
HUE nosoicume ¢ amoeo eoda Ha 10 npoyenmos useHckue 83HOCHL 014
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gxodauux 8 Heeo cmpar. S cran pazbupaTbes, 3aueM 3TO HYXKHO, TaK Kak
naxe st Poccun B3HOC yrke TsKes, a MHorHe ObiBive pecnybinkn CCCP u
[OrocsiaBun yxe npocst o cBoeM mepeBojie B GoJiee HU3KYIO KaTeropuio paju
CHHXKEHHs] CBOETo B3HOCA.

OkasaJjiochb, UTO JOTOJHUTENbHbIE I€HbIH HYKHbI J/151 OMJIaThl, BO-TIE€PBBIX,
HOBBIX OyXraJTepCKUX PacXojioB, a BO-BTOPBIX,— JJIs ayJAUTOPCKOH MPOBEPKH
CBOMX (DUHAHCOBBIX JIeJ1, T. €. JIIs1 KOHTPOJISl HaJl TOTeHIMaIbHBIMH BopaMu. Ta-
KUM 00pa3omM, OT MOJIEPKKH HAYUHbIX HCCJEA0BAHNH, SIBJSIONIEHCS 00 bSIBIEH-
Ho#l Lesiblo Cot03a, OH MOCTENEHHO MepekoyaeTest Ha MOIEPKKY KOMITbIoTep-
Horo GusHeca (CTPEMSILLErOCsl NPEKPATUTh BEChb BbIMYCK HAYUHOH JIUTEPaTypbl
B BUJIE KHUT U cTaTel Ha Gymare) U Ha MoJUIepKKy CBOero 610poKpaTHUECKOro U
MoJIMLeACKOro annapara. A BOT Ha H3laHhe «MOCKOBCKOrO MaTeMaTHUeCKOro
»KypHa/a» Mo-pyccKH JieHer HeT, U OH BBIXOJHUT TOJIbKO MO-aHTJIHHCKH.

®panuusi 06bsiBUIa (B CBSA3U € MPE3UEHTCKUMU BbIGOpaMHU), UTO TpaBH-
TeJIbCTBO ceduac oTOMpaeT y HaCeJIeHHsl COPOK Wecmb NPOUEeHmos J10X0-
Jla, «TaK KaK CTpaHa MepexKuBaeT MOCTKOMMYHHCTHUECKHI Nepuoa» (3aHUMasl,
B06ABOK, 1epBoe MecTo B EBpore 1o uucgy 6e3rpaMOTHBIX? W OJHO W3 T10-
CJIeIHUX — M0 JI0XOJy Ha AyUly HAceJeHHsl, HO 3aTO TepBoe — M0 PeKOPAHOH
BeJIMUMHE HALMOHAJBHOIO J10/1ra).

MexnyHnaponHblii MateMaTHueCKHi COl03 CUMTAET, YTO OH He CTaHeT Jlo-
BOJIMTb CBOM 3aTpaThl Ha OOPOKPATHIO 10 COPOKQ uiecmi TpOLEeHTOB CBOe-
ro Gro/ukera. Ho MHe Bce ke KakeTcsl, UTO peub MIET O CaMOYOHHCTBEHHON
TMOJIMTHKE 3aMEHbl MATEMATHKOB®® Ge3rpaMOTHBIMH KOMIbIOTEPIIMKAMH, 0e3-
3aCTeHUMBO MyOJIMKYIOLNIMMH OT HAUlero UMEHH CBOM HM3MBbIIJIEHHS B CBOUX
BOPOBCKHX («THpaTcKux») ugnanusax. OT Moero, Hanpumep, HMEHH OHH 00b-
sIBUJIH, OyATO MaJjioe OTKJIOHEHHE MeTeOpOJIOrMUEeCKHX HauyasbHbIX YCJIOBHH OT
3aperucTpUpPOBAHHBIX CKA3bIBAeTCsl Ha M3MeHEHHM TOTrojibl Yepe3 HEeCKOJIbKO
HeJleslb, YBEJIHUMBAsICh 3a 3TO BpeMsi «rpumepHo B 105 pas».

Y MeHsi, B UX MEPBOUCTOUHHKE, ObLIO «NpuUMepHO 8 Oecims 8 NAmotl
cmenexu pas», T. €. BblpallliBasi CTOMETPOBOE BO3MYyllleHHe /10 r100a/bHOro
pasMmepa 3eMHOro Lapa.

Kpowme siBHOH HEKOMIETEHTHOCTH MX OLEHKH (Mo namo 2opa30o meHovuie
cma molcsat), 31ech elle MPosIBUIOCH MOJHOE OTCYTCTBHE Y aBTOpa MOJUIEJKH
He TOJIbKO MaTeMaTHUeCKOH, HO M CaMOH OOBLIUHOH 4esIOBeUeCKOH KyJbLTyphl.

32ConnaThi-HOBOOPAHLLBI, HATIPHMED, He OHMMAKT MMCHMEHHBIX NPEANMCAHHUI H MOTYT NOCAATh
paketbl He Tyna. Herpamothbl u3 Hux 20 npouLeHTOB.

33« Mbl IPUBBIK/H K TOMY, KaK CO3/laeT caM MOTPeOHTe b yI00HbIe eMy MPOAYKThI TeKCTUIILHOI
¥ HETEKCTHJIbHOH NPOMBIIIJIEHHOCTH Yepe3 3JIaCTHUHYIO cpelly Ge3/IMUHOrO NpeANpHHAMATEIbCTBA.
[Torpebutenb He pasbupaercsi yKe B JOCTOUHCTBE MPOJYKTa, MOTOMY UTO MPUUHHA HEIOCTATKOB
nocJieIHero — UMEHHO 3TO TOCMOJCTBO HeBeXKecTBeHHOro notpedutens». b. Ilacrepuak, 1930 (B
kuure: «O6 Mckycerse». M.: Mckycerso, 1990. C. 123).
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Hu odun kysemyproil weso8ex Hukoeda HU O 4em He CMOJCem CKa3amb
KMPUMEPHO CMO NAMb». eCAU YHC KNPUMEPHO», MO <CMO>.

B jpyroii KomrbloTepHO# (CTOJIL K€ MUpPATCKOH) MyOGJMKALMU OT MOEro
MMeHH CcKa3aHo, 6Y/To, 110 MOMM cJioBaM, «Poccust moscem doeHamos Amepu-
Ky, moavko ei, Poccuu, 0aa 3moeo HA0O YHUUMOICUMb CEOIO MAmMeMa-
MuKy ».

IT1o — o6pasell TOro, KaAKoe «HOBOE H3/IaTeNbCKOE JEJ0» HaM TOTOBST.
Huuero nopoGHOro si HUrJe W HUKOTJA He roBOpuJ. B cBoeli ctathe s mucad,
YTO BO BCEM MHPE, K COXAJIEHHIO, MJET MPOLLECC CHUXKEHUS KYJBTYPHOTO H
00pa3oBaTe/bHOr0 YPOBHSI, HO UTo Poccusi 1 31ech, Kak U B APYrux rnpoteccax,
K CYacTblo, OTCTAET OT MHPOBOTO YPOBHS: HALIK IIKOJbHUKH MO-TIPEXKHEMY
YMEIT CO3HATENLHO CKJAJIbIBAThL JIPOOH, JIOOO3HATENbHO HHTEPECYIOTCS Ha-
YKaMH, NPUXOJAT B YHUBEPCHTETHI H TIOMOJIHSAIOT HAllly, BIIOJIHE ellle aKTHBHYIO,
MaTeMaTHUECKYIO LIKOJY.

«YHUUTOXKATb» 3Ty LIKOJY 51 HH B KOEM cJlyyae He MPU3bIBalo, a, Ha060poT,
BCSIUECKH CTPEMJIIOCH €l COeCTBOBAaTb, B TOM uMcJ/e — 1 ofpa3oBaHueM He-
3aBHCHMOTO MOCKOBCKOTO YHUBEPCHTETA, U KHUIaMHU, U JIEKLIUSIMH, B TOM UHCJIE
¥ HacTosilleH Jiekinel (npountanHoi 28 Hosibps 2001 1. iyis Gyayniux yuuresnei
MareMaTHK1 B MOCKOBCKOM MeJaroruieckoM rocy1apcTBeHHOM YHUBEPCHTETE).
Cayliatesd NpUATHO YAWBUIW MeHsl KBaJU(UIMPOBAHHBIM, KUBbIM U 3aHHTE-
pecoBaHHBIM 00CYXKIE€HHEM BCeX 3aTPOHYTBIX 3/1€Chb BOMPOCOB M TEPCHEKTHB
MaTeMaTHUeCcKoro 06pa3oBaHust M MaTeMaTHUECKOH HayKH.

Bosiee nospo6ubiii pa3z6op cCOBpeMEHHBIX MOMBITOK YHHUTOKUTb MaTeMaTH-
yeckoe obpaszopanuie B Poccun nmeercsi B Moe# ctatbe «HoBbil 06¢cKypaHTHam
1 poccuiickoe npocsetieHne» (M., 2003. 60 c. CooTBeTcTBYyIOlIEE KpATKOE
BoicTynsiene B Komurere no o6pasosanuto lTocynapctsennoit lymbl onyGJn-
KoBaHo B «M3Bectusix» 6 neka6ps 2002 r.)
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JOKJIALL O AJEBATH HEJABHUX
MATEMATUYECKHUX OTKPbITUSAX

OTBeT Ha 3anpoc (hpaHLy3CKMX MATEMaTUKOB
0 KPYNHEHIUIUX NTOCTUKEHUSIX COBPEMEHHONH MaTeMaTUKH

§ 1. KoHTakTHasg TonoJorus u o6paiieHue BOJH

[Ipocrefilnil npuMep pacnpocTpaHeHUst BOJH AaeT CeMeHCTBO S5KBHANCTAHT
JIAHHOH TIafIKOH TJIOCKOH KPHUBOH, HanpuMmep 3JJHnca (MX, a TakxKe BOJHO-
Bble (PPOHTHI JHNCONIOB H3ydas A. Kaan B cBoeM Tpyje, MpellecTByIONEM
Teopun Mopca u TeopuH KatacTpod M CoOieprKallleM OCHOBHBIE PEe3y/bTaThbl
3THX Teopuil). MoXKHO NpelcTaB/ATb cefe HCXOIHYIO KPUBYIO MeCTOM, Ije
IPOMCXOJAT HEKOTOPble BO3MYLICHHS — 3MHAEMHs], H3JIyueHHe 3ByKa WU CBeTa.

PacnpocTpaHsisicb BHyTpb 3JJIMIICA, BOJTHOBOH (hPOHT, KOTOPbIH H3HAUaJbHO
OBl I1aIKKM, NpHoGpeTaer ueThipe ocoberrocmu (ToukH Bo3Bpata). [Tosxe, B
npoLecce paclpoCTPAHEHHs, OHM HCUE3al0T, H BbIBEPHYTBIN — yXKe IVIaKHH —
(poHT pacnpocTpansieTcst aajnee 10 6€CKOHEUHOCTH BOBHE H3HAYAJBHOTO 3JI-
JiIca.

M3yyenne nameHeHHi BbIBOpAUHBAIOLIMXCS (DPOHTOB MPUBEJIO K CO3[AHHUIO
HOBOH MaTeMaTHUeCKOH HAayKH — KOHTaKTHOH TOMOJIOTHH, OMHUCLIBAIOLLEH BOJI-
HOBBIE (PPOHTEI Uepe3 HX AeIHaAHOPOBbl KOHMAKMHbLe MHO2000pasus (obpa-
30BaHHbIe KOHTAKTHBIMH 3/1eMeHTaMi* (hPOHTOB B PAaCCJOEHHOM MPOCTPAHCTBE
BCEX KOHTAKTHBIX 3JIEMEHTOB MPOCTPAHCTBA, COJleprKalllero (hPOHT): OHU TECHO
cBsI3aHbl ¢ NpeobpasoBanusaMu Jlexanapa, OTKya U IPOUCXOAUT X Ha3BaHHE.

B ciayuae onHoMepHOro gpoHTa JiexkaHapoBo MHOrooOpasue siBISeTCs KpH-
BOI — 1€0aHOpOBbIM Y3A0M B TPEXMEPHOM IMPOCTPAHCTBE, 0OPA30BAHHOM
BCEMHM KOHTaKTHBbIMH 3JIEMEHTaMH IJIOCKOCTH. ToroJiorusi nposiBjsieTcst 3/1ech
6Jsiarofapst cjeAcTBHIO Teopuu [iofirenca pacmpocTpaHeHHsl BOJTHOBOrO (DpOHTA:
MONOAOUMECKULL MU AeHCAHOPOB8A Y344 8 NPOCMPAHCMBE INEMEHINOE He

34K oHTaKTHBII 9JIMEHT Ha MHOFOOGPA3HH — 3TO THIIEPIIOCKOCTh, COCTABJIEHHAS U3 MPUJIOMKEH-
HBIX B OJIHOH TOUKe KacaTesbHbIX BeKTOpoB. Ecsin MHOroo6pasne — MI0CKOCTb, TO 3JIEMEHT MOXKHO
NpeacTaBsiTh cebe Kak 6ECKOHEUHO MaJblil KycoueK MpsiMoil (WJd ryiaaxkoi kpuBoi). Muoroo6pa-
3He BCEeX KOHTAKTHBIX 3JIEMEHTOB MJIOCKOCTH TPEXMEPHO (M PacC/J0€HO Haj 3TOH TMJOCKOCTbIO HA
OKPYKHOCTH 3JIEMEHTOB, MPOXOJSALIUX Yepe3 OJHY TOUKY).
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MOJICem U3MeHUMbCA 8 npoyecce pacnpocmpanenus. Hexoonas u koneu-
HAsL AeHCAHOpoB8uL Kpusvle 3a0arom yazes 001020 i moeo e muna. (ITo
yTBEp2KJIeHHE CIIPaBeIUBO /s JIIoOOro npouecca pacrnpocTpaHeHust BOJH, Ha-
npuMep A1 ABHKYLLMXCS SKBHAMCTAHTHBIX KPUBBIX HA PUMAHOBOH MOBEPXHO-
CTH, METPHKA KOTOPOH MOXKET JlaxKe U3MEHSTbCSI CO BPEMeHeM.)

ITO CBOKCTBO COXpaHeHHs Y3JIOB B JIOObIX CHCTEMaXx pacrpocTpaHe-
HUSI BOJIH BBITEKAeT U3 KOPMYCKYJSPHO-BOJHOBOH JIBOHCTBEHHOCTH: YaCTHIbI
JIBH2KYTCSl BJIOJIb JIyuell COIMJIACHO TaMWJILTOHOBOH JHHAMHUECKOH CHCTEME,
M TeopeMa eIMHCTBEHHOCTH 3anpeliaer Jyuam (uau QpoHTam) KacaTbes.
Tonosornyeckuii TMN NexkaHApoBa MHOrooGpasust BOJHOBBLIX (DPOHTOB BBICLIMX
paamepHocTedl (n B (2n+ 1)-MepHOM paccliOeHHOM TIPOCTPAHCTBE) TaKxkKe
COXpaHsieTcsl.

CB0e0o6pasHbIM Pe3yJIbTaTOM «KOHTAKTHOH FOMOJIOTHUECKOH TEOPHUH», CO-
3nanHoil [O. UekaHOBbIM Uil U3yueHHsl TOMOJOTHUECKHX MHBAPUAHTOB pac-
MPOCTPAHSIIOILMXCS (PPOHTOB, SIBJSIETCS CJeytollasl TeopeMa, JI0KazaHHasi UM
BMmecte ¢ [1. [lyuikapem:

[Tpu 2106061 npoyeccax 8bL80PAUUBAHUL HALLOCTICS NPOMENCYMOUHbLL
GpoHm ¢ He MmeHee Hem 4emolpoMa MOUKAMU 8038DAMA.

Ha camom jnesie j0Kka3aHHOe WMH YTBEp:KIEHHE 3aKJIOUAETCS B TOM, UTO
04 a1060e0 odHonapamempuueckoeo eaadKoeo cemelicmsa Aeicandpo-
8blX KpuBblX (MHTErpasibHbIX KPUBBIX €CTECTBEHHOH KOHTAKTHOH CTPYKTYpbI B
MPOCTPAHCTBE KOHTAKTHBIX 3JIEMEHTOB), C8A36IBAIOULUX ACHCAHOPOBY KPUBYIO
¢porma, 08uMCYWYIOCA HA NAOCKOCMU BHYMPb OUCKA, 02PAHUYCHHO20
el0, ¢ AeHCAHOPOBOL KPUBOLL BbIBEPHYMO20 PpoHma, 0suicyuelics Hapy-
AHCY, YPOHMObL HEKOMOPOLLX NPOMENCYMOUHBIX NAEHCAHOPOBLIX KPUBLIX U3
c8A3bl8aAIOUe20 Ccemelicmea umeom no Kpaiuel mepe uemolpe MOUYKU
8o3sama Kaxncoolii.

JokasatesqbcTBO 3TOH 3ameuaTtesbHOH, MMetollel r1yOoKHi (hU3HMUeCKHid
CMBICJT TOMOJIOTHUECKOH TEOpPEMbI OUEHb CJIOXKHO W MCMOJIb3YET, ¢ OJHOH CTO-
POHbI, HEJIABHUI Mporpecc B CUMIJIEKTHUECKOH TonoJioruu (romosiorun Paépa
¥ KBaHTOBble TOMOJIOTHH U T. M.), a ¢ Apyroil — pesysbratbl C. BapannukoBa
00 anrebpe komnsiekca Mopca (He MoJyuuBLIHE, K COXKAJIEHHIO, 3aCTYKEHHOTO
MPU3HAHHS] B MOMEHT CBOETO MOSIBJIEHUS] HECKOJILKO JIET Ha3al).

Best sta HOBast Teopusi mpefocTaBasieT co6ol panTacTHueckoe 06001IeHHe
3a6biTol KJaccuueckoit Teopembl I1Itypma u Typeuua o psinax @ypbe (roBo-
pALIEH, UTO seujecmseerHas nepuoduieckas GyHKyus umeem no Kpatnet
mepe CMoAbKO e Hyael, CKOAbKO U eAPMOHUKA HAUMEHbULee0 NOpAJKa
ee pada Pypoe). OTCYyTCTBHE TIOCTOSTHHOTO UJieHa JaeT JiBa HYJsl — W 3TO B
ToyHOCTH HepaBeHcTBO Mopca st okpyxkHocTu. Teopema [Itypma—TIypBuua
0000111aeT 3TO YTBEPKJAEHHE HA KPUTHUECKHE TOUKH BBICIIEr0o MOPSJKa, B KO-
TOpBIX oOpalaercs: B Hy/b Boipaxenue d(d? + 1) --- (d? +n?)f.

79



O6o0611eHue stol Teopembl [Tynikapem 1 HekaHOBBIM B HEKOTOPOM CMbICJIE
napaJsuJiesbHo 0600LLeHno Teopurn Mopca Ha nepeceueHust JarpaHKeBblX MHO-
roobpasuii B CUMIIJIeKTHYeCKOl ToroJsioruu: Teopun Mopca u Llrypma sBisi-
I0TCSl IPOCTO MH(MUHUTH3EMAJbHBIMH (MJIM JIHHEAPH30BAHHBIMH) BapHaHTaMH
HOBBIX OOLLMX TOMOJOTHUECKUX TEOPEM B CHMILJIEKTHUECKOH M KOHTAKTHOH TO-
MOJIOTHH. DTH HOBbIE Pe3yJIbTaThbl CBOJATCS K CBOUM 0oJiee MPOCTbIM HHPHHU-
TH3eMaJ/IbHbIM BapHaHTaM, KOIjla OlUChiBaeMble HMH NpeoOpa3oBaHus JarpaH-
JKEBbIX W JIeXKaHJPOBbIX MHOrooOpasuii ocTaloTcst MajbiMu. Ho uekaHoBckas
KOHTAKTHasi TEOpUs J0KAa3blBAeT, UTO OHU OCMAIOMCA 8 CUAe U NPU CKOAb
Yyeo0Ho boavuux degpopmayuaix.

Takum o6pa3om, 3Ta HOBasi TeOpHsl SIBJSIETCS JAJNEKO WAYLIUM HeAuHel-
HolM monoaoeudeckum obobueruem meopuu Himypma—Iypsuya (npen-
cTaBJsiolleil coboil o6obuieHde Teopud Mopca Ha BbICLIHE [TPOU3BOAHLIE), B
KOTOPOH yHKYUU MOPCOBCKOH MJH LUTYPMOBCKOH TEOPHH YK€ MOTYT ObITb
He OJIHO3HAUHBIMH, & MHO203HAUHbIML (HATIPUMED, JIOKAJBbHO BECTH ceOsl Kak
KBaJlpaTHbI KopeHb). BMecTo Takux (yHKUMH dopMasbHO paccMaTpUBaloTCs
JlarpaHKeBbl MJIH JIEXKAHJPOBbI TOAMHOr000pa3usi, KoTopble GoJiblLiIe He s1BJIsI-
IOTCST CEUeHHSIMH KOKacaTeIbHOTO PacC/I0eHHsT UK pacc/oenust 1 -cTpyit (kako-
BbIMH OblJIH JIaTPaHKEBbl U JIEXKAHAPOBBI MOAMHOr006pasusi, aCCOUMHUPOBAHHbBIE
¢ (YHKUMSAMH, T. €. JarpaHKeBbl rpacuku IuddepeHIrasoB U JexKaHapoBbl
rpaduku 1-cTpyit dyHKIWMi).

51 cunraro usoOpeTeHHe KOHTAKTHON TOMOJIOTHH, BEPLIMHON KOTOPOH s1BJIsI-
ercst Teopema Yekanosa u [lymkapst o BHIBOpauHBaHWH BOJHOBBEIX (DPOHTOB,
OJIHUM M3 HAWBBICUIMX JOCTHXKEHHH MaTeMaTHKH KoHna XX B. DTo — Heua-
CTbIH cJiyuai, Korja coBpeMeHHasi MaTeMaTHKa MOpoJitJa TPYJIHbINH (PU3HUECKH
3HAUMMBIH pesyJibTar.

§ 2. CumnjeKTHYECKHEe HENMOJABUXKHbIE TOYKHU U
«mocJeaHsis reomeTpuueckasa reopema» [lyaHkape

B coBpeMeHHBIX TepMHHAX YTBep:KIEHHe 3TOH TeopeMbl (006513aHHOI CBO-
eMy MPOHCXOXKJIEHHIO HccenoBatusM [lyaHkape nepuoginueckux IBHKEHHH B
3ajaue Tpex TeJj) BBITVISIUT Tak.

Koauvecmso HenoOdsudcHolx mouex 06020 MOUHO20 CUMNACKMO-
MOPPuUIMA KOMNAKMHORO CUMNACKIMUYECKO20 MHO2000pA3Us He MeHblie
KOAYecmaa KpUmudeckux mo4ex 2Aa0Kol (PyHKUuu Ha 3mom MHOO-
obpasuu.

V1 HenoaBmKHble, ¥ KPUTHIECKHE TOUKH MOXKHO TMOJCUHTHIBATL KAK C KPaT-
HOCTSIMH (MOPCOBCKasi BEPCHsi), TaK U TeOMeTPHUECKH (B BepcHH JIrocTepHHKa—
[IHupesbmana).
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Tounblii cuMMIEKTOMOPGhH3M, TIO OMpe/eSeHHI0,— 9TO KOHEUHBIH UjleH 0/~
HOMapaMeTPUUECKOTO ceMelcTBa AUPPEoMOPPU3MOB, MOPOKIEHHOTO JIBHKE-
HHEM TOUEK CHMIIJIEKTHUECKOro (Pa3oBOro MPOCTPAHCTBA MOJ AIeHCTBHEM HEKO-
TOPOH raMUJIBTOHOBOH CHCTeMbl. 31eCch QyHKLHUS [aMUIbTOHA MOXKET 3aBUCETb
oT BpeMenH. TpeGoBaHue mMouHOCMU 3aKJIOUAETCS B TOM, UTO FaMHJIbTOHHAH
JIOJI2KeH ObITb OJHO3HAUHOH (DYHKLIMEH, a He MPOCTO 3aMKHYyTOH 1-dopmoii.
[ToBopoT Topa (He MMeEIOLIMI HEMOABHIKHBIX TOUEK) CJYXKHUT MPHUMEPOM He-
TOUHOTO CHMIJIEKTOMOpP(H3Ma. B pasmepHocTH 2 CHMIIIEKTOMOP(U3MBI — 3TO
npocto audpdeomMophr3Mbl, COXpaHsoOUIMe MIOLIA/b. B BICIIMX pPa3MePHOCTSX
OHH OTIpele/sioTCesl coxpaHeHHeM 0GOOLLEHHONH mJowan (KoTopas siBjsieT-
Csl 3aMKHYTOH HEBbIPOXKJIEHHOH 2-(popMoH, Ha3blBaeMOH «CHUMIJIEKTHYECKON
CTPYKTYPOH» U «MHTerpasbHbIM HHBapHaHToM [ lyaHkape», Win «rHib6epToBbIM
VHBAPHAHTHBIM HHTETPATIOM>»).

CdopmyaupoBaHHasi Bblllle Teopema Oblia onMyOJMKOBaHA KaK THIOTe3a
A. Tlyankape (cpasy nocsie ero cCMepTH) JJIs TWIOCKOTO KPYroBOro KOJiblia, U B
9TOM cJiyuae oHa 6buia noajaHee jpokasana [. 1. Bupkrodom. 1 ony6aukoBasn
o6l1yl0 THMOTedy, C(hOpPMyJHPOBAHHYIO BHIlE, (0Ka3aB ee TMPH HEKOTOPBIX
orpannuennsix) B 1965 r., HO 3Ta cTaThsl OCTaBajach HEMPOYHTAHHON MO-
uyth 20 JIeT, MOCKOJIbKY OHa Oblja HameuaTaHa Ha (paHIy3CKOM si3blke (B
C. R. Acad. Sci. Paris).

[Toaxke 3ta «runotesa ApHosbaa» TMOCIYKHUIA TOJUKOM K GOJBLIOMY pa3-
BUTHIO CHMIIJIEKTHUECKOH TOMOJIOrMH (3ameuaTesibHbl padorbl Konau, Llenne-
pa, IpomoBa, dauambepra, [llanpona, Jlonen6axa, Cukopasa, Gnépa, Xoge-
pa, ...). BoamoxHo, Teopust romosioruit ®siépa (co CBOMMH NMPUJIOKEHUAMH K
TOMOJIOTHU M KBAHTOBOW TEOPHUH M0JIs1) SIBJISIETCS] HAMOOJ1ee H3BECTHBIM MPOJIYK-
TOM Pa3BUTHS1, MOPOXKIEHHOTO ITOH MPobJEMOH.

B nporsioM rofy MHe COOOIIMMH, UTO «THIMOTe3a APHOJbAA» OKOHUATENbHO
Jl0Ka3aHa (He3aBUCHMO HECKOJIbKMMH COPEBHYIOLIMMHUCS KOMaHAAMH, BKJIOUa-
ormnmu Pykas, Ono, Pyana n MHOTHX JPyTHX; BCe OHU MCTOJIb30BAJH TEXHUKY
Konuesunua). K coxkasieHuto, s He MOTY MPOBEPHUTb, BEPHbI JIM OKOHUATEJb-
Hble JloKasaTesbeTBa. JlokazaHHOe yTBepiKAeHHEe sIBJISIETCS, BO3MOXKHO, GoJlee
c/1a0bIM, UeM MOsl U3HauaJibHasi ONTHMHUCTHUECKAs! (POPMYJMPOBKA, MPUBEEH-
Has Bbllle (M OCHOBaHHAsl HAa HepOPMaJsIbHOH aHAJIOTHH MEXKJLY JlarpaH:KeBbIMH
MHOT006pasusMH U «MHOTO3HAUHBIMHM TMPOM3BOJSLINMH (DYHKILUSIMI» PaLHO-
HaJIbHOH MeXaHUKH).

B so6om cayuae 51 paccMaTpUBalo Mporpece Ha MyTH K 10Ka3aTesbCTBY TeO-
peMbl O CHMIJIEKTHUECKHX HEMOABHKHBIX TOUKAX (M ee BEPCHH J/1s NlepeceueHHit
JlarpaHKeBbIX MHOr00Opasuii) Kak OJIHO M3 IVIaBHbIX JOCTHXKEHHH MaTeMaTHKH
TPOLLIELLEro BeKa.
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§ 3. CumnaekTHyecKre ynakoBKH

EcJ/in cOBOKYNHOCTb LIAPOB B €BKJIMI0BOM MPOCTPAHCTBE MOXKET ObITb BJIO-
JKeHa B 00JIbLIMH LIap ¢ MOMOLbI0 coxXpaHsiollero o6bembl 1upheomopdHOro
BJIO}KEHUSI, TO 00beM OoJiblIero mapa J0JKeH O6bITh 60Jbllle, ueM 00LIHH 06b-
€M 11apoB, KOTOPbie TpeGyeTcst BJA0XKHUTL. 1151 BO3MOMKHOCTH CHMIJIEKTHUECKON
YMaKOBKH B Pa3MEPHOCTH 2 3TO OTpaHUUEHHE SIBISETCS W J0CTATOUHBIM.

OnHako B CHMIJIEKTHYECKOM TMPOCTPAHCTBE Pa3MEPHOCTH OOoJibIlIeH ABYX
Takasi ynakoska B uiap 6oJibliero oobema He Bcerna BoamoxkHa. M. JI. Ipomos
3aMETHJI, UTO 8 YemolpexmepHoOM NPoCmpancmee 08a 00UHAKOBbBLX WApa
eduHuYH020 0bvema He mo2ym Oblmb CUMRACKMUYECKU BA0NCEHbl Oe3
camonepeceuenutl 8 wiap obvema osa. [lozxe 1. Maknad u JI. [TosnrepoBuu
MOJICUUTANM MaKCUMaJbHYI0 4acTh 60JbllIero 4-miapa, Kotopasi MOXKeT ObITb
CUMIJIEKTHUECKH MOKPBITA ¢ TOMOLILLIO 72 < 10 0IMHAKOBBIX HerepeceKalouuxces
MEHbIIUX [apoB: Tosabko H0% mis n=2 wapoB u ToJbko 76% misi n=3
(B To Bpemsl Kak it n=4 uad 9 orpaHuuyeHHi HET, UTO JIETKO CJEIyeT U3
CYILECTBOBaHUS pa3bueHHst TpeyrosbHUKa Ha 4 Wiu 9 KOHIPYSHTHBIX MEHbIIINX
TPEyTOJMbHUKOB).

Henasno I1. bupan nokasas coBeplieHHO HEOXKHAAHHBIH pe3yJbTaT B 3TOH
obnactu: Hauunag ¢ n=10 sce amu oepaHuueHus epomos8cKo2o0 Muna
UCYUe3AION U MOJMCHO NOKPbLIMb BCIO BHYMPEHHOCHb (34 BO3MONCHOIM UC-
KaloyeHuem obaacmu, 06vem KOMoOpol NpouU38OAbHO MAA) C NOMOUbIO
3a0aHHO20 6OALUWO2O HUCAQ N CUMNACKMUYECKUX WaApO8 00UHAKOBO20
obvema.

OrpoMHasi 4aCTb BCeX ITHUX JOCTHXKEHHI npousouia u3 otkpbitus (1. Mak-
nad u JI. [TosnTepoBuueM) CTpaHHOH CBSI3H 3TOH YNAaKOBKH B CHMIJIEKTHUE-
CKOH reOMeTpHH ¢ anreOpol U KOMIJIEKCHOH a/reOpanuyeckol reoMeTpHei: 3TH
pe3ysbTaThl (MOKa3bIBalollye, HANpUMep, UTO Kpumuueckoe 3Ha4eHue He-
nokpeimo2o obvema 0ii n=38 wapos pasro 1/289 ob6vema 6oavuieco
wapa) OCHOBAaHbI HAa HECKOJbKUX Pad0Tax, B KOTOPbIX JlaHbl KOHTpIpHUMe-
pbl K ajrebpanueckuM runotesam [uiabOepra, cBsidaHHbIM ¢ ero «14-i npob-
JIEMOH».

[Iponomkas 3Ty 1enb paccyxxiaenuil, bupan ucrnonb3oBan ee B o6paTHoM
HaIpaBJIeHUH: NOAYUAA HOBbLE PE3YAbMAMbl HA CUMNACKMUYECKOL Cmopo-
He 080lcmBeHHOCMI MeNHOY CUMNACKMUYECKUMU UL 20AOMOPPHOLML MU-
pamu, OH NOAYHAA UHMEPECHble HOBble HepaseHCmaa Menoy UHBAPU-
aumamu (Mmuna xapaKkmepucmuyeckux 4ucen) HeKoOmopolx KOMNACKCHOLX
ancebpauueckux 06veKmos.

DTH HOBbIE Pe3yJIbTaThl B aAreOpanuecKoil reOMeTpUH HalTOMUHAIOT MHE He-
paBeHcTBO Musioku nis unces Yakenst. OHaKO MoJio2KeHKe el B 9T0l 06J1acTH
HEPABEHCTB OCTABJISIET XKeJaTh JyUlllero, Aaxke s NPocTellIux o600IIeH
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cooTHowenn# [lmokkepa. Hanpumep, HeH3BeCTHO, UeMy PaBHO MAKCUMAALHOE
YUCAO 08AA08 NAPAOOMLHECKO AUHUU ePADUKA MHO0UACHA CIMeneHu
n om 08yx nepemerHolx: OTBET (3 UM 4) HeusBecTeH jaaxe s n=4, a
ACHMITOTHKA JIyULIMX M3 M3BECTHBIX MPHMEPOB /151 GOJbIIMX 1 paBHa n’/2, B
TO BpeMsl KaK M3 pe3yJ/bTaToB XapHaka BbITEKAaeT aCHMNTOTHUECKAsl BEPXHSIS
oleHKa 2n°.

Jlns anreGpanuecKoi MOBEPXHOCTH cTenenu 7 B RP® oTHOlIEHHE U3BECTHBIX
HU>KHEH U BEpXHEH OLIEHOK Jlaxe GoJiblile ueThipex: oHo paBHo 20. K coxase-
HHUIO, ajreOpanyecKue reoMeTpbl He YMEIOT pelllaTh peasibHble BelleCTBEHHbIE
3a/auH.

§ 4. HesiBHble nudrdpepeHiiMaibHble YPaBHEHUS

B 1885 1. miBenckuii koposb Ockap Il 06bsiBUI 4 NPU30BLIX MaTeMaTHUe-
CKHX TpobJieMbl. JIBe M3 3THX MpoGJeM XOPOILO H3BECTHBI: 3ajaua Tpex TeJ
(HeBepHO «pellleHHasT» B MoJiyuuBliel npemuto padote A. Ilyankape, koTopasi
no3xKe cTasa 0CHOBOH 11s ero «HoBbIX MeTo10B HeGeCHOH MeXaHUKH») U IMHa-
MHKa TBEPJOro Tesa (Mcc/efoBaHHasi B 3HaMeHHTOH pabote C. KoBaseBckoi,
KOTOpast JIerJia B OCHOBY T€OPHH BIOJIHE HHTETPHPYEMbIX CHCTEM).

MeHee IHPOKO M3BECTHO, UTO OJIHA M3 YEThIpeX MPoOJeM oCTaBasach OT-
KpbiToii okosio 100 JieT 10 ee oKoHuaTesbHOTO peltieHdsi A. JlaBblIOBbIM, 3a-
MeuaTeJIbHbIE pe3ysibTaT KOToporo si ceiluac onuiuy. dopmyanpoBka 3aaauu
Oblyia CJEIYIOLIEH: NOCMPOUmMb KA4ecmaernHylo meopuio Hessrolx ougge-
peHyuarbHolx ypasrenuii (nodobryto kauecmserrnol meopuu [lyankape
0451 ha308oLx KPUBLLX BEKMOPHO20 NOAL 8 OKPECMHOCHU 0CO0bLX MOYex,
8 KOMOpbLX noie obpaujaemcs 8 Hyab).

J1aBbijI0B CBeJl H3yueHHe 0COObIX TOUEK HeSIBHBIX AU epeHIHabHBIX ypaB-
HEHHUH K CJIyuato HyJield BEKTOPHbBIX MOJIeH, MOJYUUB CIIUCOK HOPMaJIbHBIX (hOpM,
K KOTOPbIM MOXXHO CBECTH HesiBHOe auddepeHlHasbHOe ypaBHeHHe (B JlyXe
TeopHH HOpMaJIbHbIX opm [Tyankape a/st 0GbIKHOBEHHBIX AH(depeHIHaNbHbIX
ypaBHeHHIl).

A uMeHHO, HesiBHOe JHdepeHIHalbHOe YpaBHEHHE OMpe/esisieT MoBepX-
HOCTb, BJIOXKEHHYIO B TPEXMEpPHOE MPOCTPAHCTBO JIMHEHHBIX JIEMEHTOB MMJIOC-
KocTH. BekTopHoe moJie, cBs3aHHOE ¢ HesBHbIM JuddepeHInaNbHbIM ypaBHe-
HHEM, YKHBET He Ha TJIOCKOCTH HE3aBHCHMBIX M 3aBUCHMBIX MEPEMEHHBIX, a Ha
9TOl noBepxHocTH. OHa ecTeCcTBeHHbIM 06PA30M MPOEKTUPYETCS HA TJIOCKOCTh
HE3aBUCHMbIX W 3aBHCHMBIX TEPEMEHHbIX C BETBJIEHHEM HaJl JUCKPHMHHAHT-
HOM KpUBOM. B/l0JIb JIMHHK BETBJIEHHS] BEKTOPHI M0JIT BEPTHKAJbHBI (KacaloTcs
cJ1051).

[IpuBensi BeKTOpHOE MoJie Ha MOBEPXHOCTH K HOpMaJsibHOH hopme [lyanka-
pe, J1aBbIIOB CBeJT 3a/1aUy O HESIBHBIX YPABHEHHSIX K H3YUEHHIO KIacCH(HKALIHHU
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BETBJIEHHI BEKTOPHBIX mnoJiell [lyaHkape (OTHOCHTENILHO Pa3BETBJIEHHOH Mpo-
€KIIUM MOBEPXHOCTH Ha TUJIOCKOCTh).

3ameuaresibHasi TeopeMa [laBblioBa TOBOPHT:

Imu 8emesaeHUs He UMEIOM HOBbLX UHBAPUAHIMOB: OHU ONpPedeasion-
cs, ¢ mounocmoio 00 dughgeomoppusmos, noaamu llyankape nasepxy,
a HopmanvHole hopmol HesBHoLX Oughdeperyuarorolx YpasHeHll Hasep-
XY Onpedessiomes CRUCKOM mex oOwux YypasHerii, 048 KOmopolx nos
ITyankape umerom QurcuposarHble SHAUCHU UHBAPUAHMOS (A UMECHHO,
pukcuposarHvle cobcmserHble 3HAUCHUSL MHEAPUIOBAHHBLX YPABHEHUL,
KOMmopole A8AI0MCA eOUHCMBEHHbIMU UHBAPUAHMAMI KAQCCUDUKAyUL
[Tyankape).

UTo6bl OLIEHUTh 3Ty (hyHIaMeHTaJbHyt Teoputo JlaBbloBa, sl TOJKEH 3a-
METHTb, UTO MpeIblaylde PadoThl B 3TOH BaXKHOH /s NMPHJIOXKEHUH 06JacTH
NPUHAJJIEKAT MHOTHM ClelHasucTaM (B TOMOJIOIHH, IMHAMUUECKHX CHCTEMAX,
InddepeHIHaNbHBIX YpaBHEHUSIX, TEOPUH YIpaBJeHHUs], TJIa3MeHHOH (H3HKe,
ypaBHEHHUsIX B UACTHLIX TIPOU3BOJHBIX THNA TpuKomH  T. 11.), BKJtouast P. Toma,
Y. bpioca, JI. lapa, M. Uu6papuo. Ho 3ti npenniectsennuku JlaBbiaoBa 1oka-
3aJ11 TOJIbKO GoJiee MPOCThIe Pe3YJIbTaThl 0 MON0AOUUECKOU KAaccupuKkayuu
(KoTopble camu 1o cebe TPYAHBI B 3TOH pobJemMe), u 00liee MHEHHE O BO3MOK-
HOCTH U depeHMaNbLHON KaaccuDUKaLUK ObLI0 OBOJLHO OTPULIATENLHOE.

Cratbsi JlaBbi10Ba SIBJISIETCS] HEUACTBIM CJIyuaeM KJIacCHUeCKOro (yHaaMeH-
TaJIbHOTO Pe3yJibTaTa, OTKPLITOTO JIHIIb COBPEMEHHBIMH MAaTeMaTHKaMH, HECMO-
TPs Ha €ro MoJib3y BO MHOTHX MPHUJIOKEHHSIX.

§ 5. HeGecHas mexaHuKa U AM0(aHTOBBI MPUOJIUKEHUS
Ha MOJMHOroo6pa3usax

3aech 51 00bsICHIO (M306erast TEXHHUECKUX JleTaslell) OueHb BaKHble HelaB-
Hue pesysabrathl (M. CeBploKa) U3 meopuu 803MYUeHul 2amMULMOHOBbLX
Jugpgepenyuarvrolx ypasrweHuli, NpuHaaieKallde TOH ee 4acTH, KoTopas
u3BectHa Kak KAM Tteopusi.

HoBble pesy/ibTaTbl OMUCHIBAIOT 3BOJIIOLMIO THHAMHUECKOH CHCTEMbI, yUacT-
BYIOLLIEH B Oblcmpom O08UCeHUU C 1 4acTOTaMH U B MEOAEHHOL I80AI0ULUU
napameTpoB JBHXKeHUs. TUMHUHOH MOJEeNbI0, M3 KOTOPOH 3Ta TEOpHs Mpo-
M301171a HECKOJIbKO CTOJIETHH Ha3ajl, CJYXKHUT MJaHeTHAas CHCTeMa CO CBOMMH
ObICTPLIMH KETJIEPOBCKUMH JIBUXKEHUSMH B COUETAHUH C ME/IJIEHHBIMH «BEKOBbI-
MH» U3MEHEHHSIMH TaKUX TTapaMeTPOB KeMJePOBbIX 3JJIUICOB, KaK yepeHeHHoe
paccrosinue oT 3emsin 10 CoJIHLA U T. JI., BCJIEJICTBHE B3aUMOJIEHCTBHUS TIJIAHET.

PesynbTaT COCTOMT B TOM, UTO KAMACMPOPUUEeCKUx U3MeHeHui 8 cu-
cmeme He npousotidem, 6aa200apsa Momy, 4Mo HeKomopole xapakmepu-
CMUKW KPUBUSHOL MEONEHHOL 380AI04UL He 00pauatomcs 8 Hyab mojcde-
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CMBEHHO (8 HACMHOCMU, 8 CAY4ae NAAHEMHbLX CUCTEeM OHU He 3AHYAf-
romes).

CJI0XKHOCTD 3aKJ/I0UAETCS B TOM, UTO IBOJIIOLMS MOXKET MPUBECTH ObICTPOE
JIBH2KEHHE K PE3OHAHCY MEXIY €ro yacToTaMu, Jieiasi Sprofdueckoe IBHKeH1e
HeycToHuMBbIM. [1pH BXoje cucTeMbl B pe3oHAHC MOTYT MOCJENOBAThb APYyrue
ClleHapUH SBOJIIOLIMH, OTJIHYHbIE OT OMHUCAHHOTO YCPeIHEeHHOH CHCTEMOH, U pe-
3yJITATOM TEOPHH SIBJISIETCS] 10Ka3aTeNbCTBO MAAOL 8eposmrocmu (MaJoi
06111l Mepbl HAYaJbHOTO MHOXKECTBA COCTOSIHUH) 3MUX ONACHbLX IBOAIOYLL
(0bocHOBaHHOE MeM, UMO XAPAKMepUCmuUKU KPUBU3HbL He 3AHYALIONCS
mMoc0ecmaer o).

Teopust CeBproka ony6/MKoBaHa UM HECKOJIBKO JIeT Ha3aJ COBMECTHO C €ro
Huzepaanackumu corpynuukamu: H. Broer, G. Huitema, M. Sevryuk. Quasi-
periodic motions in families of dynamical systems. Order amidst chaos. Berlin:
Springer-Verlag, 1996. (Lecture Notes in Mathematics, 1645).

B nocJsiennue roapl cBoelt xusHn M. dpmaH usydas NpUI0KeHHs CJ0KHON
Teopembl CeBproKa K HeGeCHOH MeXaHHKe.

B o6brunbix npunoxenusix KAM Teopun k HeGecHOH MeXaHHKe (KOTOpbIE 51
passuBaJs B 1963 T.) HCOMb3yeTCsT YCAOBHE HEBBIPOXKIEHHOCTH: HeoOpallleHHe
B HyJIb HEKOTOPBIX onpeenutesneil. B cBoeii ctatbe 1963 T. 51 1okasaJ, uTo OHH
He o0pallalTest B HYJib JJ1s1 JIOCKOH 3a/lauu 71 TeJ U /151 IPOCTPAHCTBEHHOH
3aJaun Tpex Tedl.

M. DpMaH mocuuTas 3TOT OMpeleUTeNb IJIsT MPOCTPAHCTBEHHOH 3aauu
YeThIpeX TeJ M 3aMeTH/, Y4TO OH ofOpalaercss B HyJb. TakuMm oGpa3oM, Ml
OKa3blBaeMcsl B CUTyalldd TeopeMbl CeBpioKa, a He B pamkax oObiuHoil KAM
TEOPUH (€CsIM UMCJ/I0 Tesl GoJiblle TPeX W HeJb3sl MpeHeOpeub OTKJIOHEHUSIMH,
JleJIaloOLIMMK IBUXKEHHE HEMJOCKHM).

51 He untan paboThl DpmMaHa (He3aa0JT0 10 CBOEH CMEPTH OH TOBOPHJ MHE,
yTo TaM Gynet 6osee 500 cTpaHMIl) U He 3HAIO, CONEPIKHUT JIM OHA CCHUIKH Ha
pa6oTbl CeBpIOKa, KaK J0JKHO ObITb.

Ha camom jefie 51 Bceria 3HaJs 0 Cyl1leCTBOBAHHU 3TOH NPOOGJEMbI, H 8 HavaJl
paboTaTh Haj Hel, onyGJMKOBAB MEPBbI pe3ysibTaT B 9TOM HarpaBjeHUH B
1965 r. MaTtemaTHueckd oHa cpasy rnpuBeJia MeHsi K npobJieMe duogarmossLx
npubaudceHull Ha NOOMHO2000pa3ul eBKAL008A NPOCMPAHCINBA U BAU-
AHUS KPUBUZHbL MO0 NOOMH02000pa3us, 3ampyonsioweli coxparerue
PEe30HAHCA 80 8PEMA IBOAIOUUU.

[Ipoo/KUB 3TO HCCJ/e0BaHME, MOH YUEHUKH CO3[aJji Ba)KHYIO TEOPHIO
paspylIeHHst pe30HaHca, HCXO/Sl U3 KPUBU3HBI MOAMHOr006pasus GbICTPbIX ya-
ctoT. CTapiiiM H3 MOMX YUEHHKOB, HAuaBIIMM 3Ty padoTy Mo AHOGAHTOBBIM
NpUONMKEHUSIM Ha MoAMHoroo6pasusix, obw1 I. Maprysuc; nos:xe ero pabora
6bua nponosmkena A. [Taprau, 0. Mabsiuenko, H. HexopoieBbim, B. BaxTu-
HbIM, ¥ HakoHell M. CeBpIOK MPUJIOKHUII TTOJyYE€HHYIO TEOPHIO K FAMUJIBTOHOBbIM
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cucTeMaMm (C NMPUJIOXKEHHEM K HeGECHOH MeXaHHUKe, MOJyUeHHbIM BIOCJEACTBHH
M. Dpmatom).

1 nymaio, uTo TIyGOKHe pabOThl MO aMUJIBTOHOBBIM CHCTEMaM (BKJIIOUAST
Jaxe Kjaccuyeckyio teopemy HexopolueBa 06 3KCMOHEHUHMANbHOH MaJOCTH
CKOPOCTH TajieHHsl YCTOHUMBOCTH, 00o0llaiolLylo GoJiee paHHUI pe3yJbrar
JluTaBya) ObUIM HEJOOLEHEHBl M MaTeMaTHUECKHM, H (U3HUECKHM C000-
ILIECTBOM, YACTHUHO H3-3a TEXHHUECKHX TPYAHOCTEH 3THX paboT, 4acTHUHO
u3-3a cs1aBbl ocHoBaresielt KAM Teopuu — 1 3T0, K COXKaJI€HHIO, MOLJIO ObITh
TNPHUYMHON HEJI0OLEHKH 3ameuatesibHbIX pedysbratoB CeBpioKa, OMHCaHHbIX
BbILLIE.

§ 6. Teopusi ycpenHeHUs] 1 ONACHOCTb AHAJUTHUYHOCTH

Hauana teopuu ycpenHenust B IMHAMHUECKHUX CHCTEMAaX H3J10KeHbl B pabo-
tax Jlarpanxa u Jlannaca 06 ycTOHUMBOCTH COJTHEUHOH CHCTEMBI U O BEKOBBIX
BO3MYLLEHHUSX KelJepOBCKHX 3JIJIUICOB.

CoBpeMeHHble MaTeMaTHUECKH CTPOTHe JI0KAa3aTeslbCTBa (M Jake Ty6OKO
HeTpUBHA/IbHbIE CTPOrHE (POPMYJHPOBKH) COOTBETCTBYIOLINX TEOPEM MPHHAJ-
aexat A. V. Heftranry (ero npenuiectsennukamu 6ouin T. Kacyra u [1. Ano-
COB, a MpojoJ/KUI ero paboty B. baxtun).

PaccmatpuBaetcst paccjioeHHoe (pa3oBoe MPOCTPAHCTBO C «ObICMPLIM»
B8EKMOPHLIM NOAeM, HATIPABJEHHBIM BJI0JIb CJI0€B (KOTOPbIe OOBIUHO SIBJSIIOTCS
TOpamMH C MHBAPHAHTHBIMH OTHOCHTEJNbHO BpalleHWH ObICTPBIMH TOJSMH), U
3TO ToJie 803Mywaemcea (NPoU3BOALHO) MAALIM <MEONCHHbIM> NOAeM —
caacaemoim.

Teopusi ycpenHeHust siBJsieTCsl ONMUCAHHEM MPOEKLHH Pe3yJbTHPYIOLLEro
BO3MYIIEHHOTO JIBU:KeHHsT HAa 6a30Boe MHOrooOpasve B TepMHHAX CpEeIHero
3HaueHus1 (BJOJb CJIOST) MeEJJIEHHOTO ToJisi (CIPOeKTHPOBAHHOTO HA MHOTO-
o6pasue-6a3y BOJb CJIOEB).

OcHoBHbIE YTBepKIEHUS TeopuH ycpenHenuss Heflraara onucblBaloT ma-
A0CMb MepbL onacHoti obaacmu haszosoeo npocmparcmaa, 06pa308aHHOL
0B8uMEHUAMU, NPOCKYUL KOMOPbLIX CePLbe3HO OMKAOHAIOMCL om 08udice-
HUA 80046 YCPEOHEHHO20 CNPOEKMUPOBAHHO20 NOAA.

CJI0XKHOCTb COCTOUT B HAJIMUHU PESOHAHCOB, OTBEUAIOIIHUX CJIOSIM, BJIOJb
KOTOPbIX BPEMEHHOE cpedHee Omauuaemcs Om NpOCMPAHCMBEHHO20
cpedreeo, Tak Kak opbura ObICTPOro JBHXKEHHSI pacrpejiesieHa BAOJb CJOS
HEOJIHOPOJIHO; OHA MOKeT, HamnpuMep, ObITb 3aMKHYTOH KPHBOH, MJIH TJIOTHO
MOKPBIBATh TOP PA3MEPHOCTH MeHbIIEH, YeM Pa3MEPHOCTb CJIOS.

PesysbraThl TeOpUM yCcpeaHeHHsl CoiepKaT ONUCaHHWe THITUYHBIX aCHMITO-
THK MaJIOCTH Mepbl 06J1aCTH TJIOXHX HayalbHbIX YCJOBHH B TEPMUHAX aCHUMIMTO-
THKH PACCTOSIHUS MEXKJy CIIPOEKTHPOBAHHON OPOUTON U OPOUTOH yCpeqHEHHO-
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ro CIPOEKTHPOBAHHOTO MOJIst JJisi GOJILILIOr0 BPEMEHHOTO MHTepBaJia, oGpar-
HO MPOMOPLUMOHAJBLHOTO MapaMeTpy MaJlIOCTH BO3MYLIEHHS. DTO — BpeMeH-
HOM MHTEpPBaJI, Ul KOTOPOTO Pe3yJIbTATOM MEJIJIEHHOTO IBHAKEHHS MOXKET ObITh
nepexojl ClpPOeKTHPOBAHHONH OpOUTBI Ha paccTosiHue nopsiaka | oT opOHThI
yCpeAHEHHOro NoJisl BAoJb 6a30BOr0 NMPOCTPAHCTBA (Mepexol, Aejalouilil Bo3-
MOXKHBIM CcTOJIKHOBeHHe 3eMan ¢ Mapcom unu CosHuem).

B 3Toll TeopuH TaK MHOTO CJIOXKHBIX Pe3yJIbTAaTOB, UTO 5l HE MbITAKOCH OMU-
caTb 37leCh €e JIeTajli: 9TO OJIHO U3 OCHOBHBIX JOCTHXKEHHH MaTeMaTHKh XX B.,
MHOTJIa HAaOMMHAIOLlee aHAJUTHUECKYIO TEOPHIO UHCeJ], HEKOTOPblE YTBEp K le-
HUSI KOTOPOH OHA HCIOJb3YeT, HO ropasjio GoJee MnoJesHoe sl APYyruX Hayk,
CpPe/IM KOTOPBIX HCCJIelOBaHHE KOCMOCa, (DU3HKA H T. JI.

BoJsiee mojpo6GHOE OMUCaHHE TEOPHH YCPEIHEHUS] MOXKHO HAWTH B KHHre:
B. ApHosiba, B. Kossos, A. Heitiiraar. MaremaTHueckue acrnekThl Kjaaccuue-
cKoll W HeGecHoll Mexanukd. M.: BUHWTH, 1985. (Mrtoru Haykd U T€XHUKH.
CoBpem. npo6J. matem. @yup. Hanp. 3: J{lunamuueckue cucteMbl — 3) (HOBOE
uznanve: M.: YPCC, 2002. 416 c.; ocobenno . IV, c. 181—286).

5l oTMeuy TOJIbKO OJIMH YaCTHBIA pe3yJsbraT Teopuu Hefinraira, onuchi-
BAIOIIMH OUYeHb CTPAHHYIO ONACHOCMb, NOPONOCHHYIO QAHAMLMULHOCTIbIO
JuHamuueckoll cucmemol, nepexcusaiouel. nomepio ycmouiuusocmu npu
nepexode yepes MHUMYIO OCb NAPbL COOCMBEHHbLX HUCEN CUCMeMbl, AUHe-
apu3o8arHol 8 cocmoanuu pasgHogecus. I1epBblil MpUMep 3TOH ONACHOCTH
6611 1aBHO ony6skoBaH M. A. IluuikoBoi, yueHuueit [ToHTpsiruHa, HO 0011~
HOCTb COOTBETCTBYIOLINX C/IyuaeB Oblia jokazaHa Heliutaarom suiib HelaBHO.

deHOMEH TTOTEpH YCTOHUHBOCTH (C POMKIEHUEM WJIH CMEPTBHIO NMPENENbHOTO
1MKJIa) 00bIUHO Ha3biBaeTcs «Oudypkatmein Xonda» (BO3MOXKHO, U3-3a TOTO,
uto oH uayuaJscst A. [lyankape u A. AunponosbiM Ha 70 u 20 JieT paHblile, ueM
3. Xondowm).

OObIUHO TpejIcKa3biBaeMOe TOBEIEHHE CHCTEMbI MPH POXKIEHHH [IHMKJA
(CKOpOCTb € M3MEHEHHs] CHCTEMbl MaJja) 3aKJouaeTcss B TOM, UTO uepe3
BpeMsl [ 1ocJjie MOMEHTa MOTEPU YCTOMUYMBOCTH cUcCTeMa OyJIeT OCUMJIIHPO-
BaTb C HapacTalollell aMIUIUTYI0H OKOJIO (y:Ke HeyCTOHUMBOIO) MOJIOKEHHs
paBHOBeCHsl, MPUUEM pacTyllas aMIUIMTyla OCUMJIISIUMM NPOMOpLHOHAJbHA
KBaJIpaTHOMY KOPHIO W3 TIPOU3BeJIeHHsI £ BPeMeHH Ha MapaMeTp MeJJIEHHbIX
u3MeHeHn#. KoHTposiep pearvpyer Ha 3TH pacTylye MaJble KoJieGaHus,
BO3Bpalllas MapaMeTp Ha3aj B Ge3onacHble Npejesbl.

Teopema Helititanra roBoput, uto 8 mo spems KAk ONUCAHHAA MAeKAS
nomeps ycmotiuugocmu 0aem npasuibHoe ONUCarue Mmoo, Ymo CAyUum-
cs 8 eradkoll cucmeme, 06UAA AHAAUMUYLECKAS CUCMEMA IBONOYUOHUPY-
em no cogepulerHo Opyeomy cyenaputo. Hmenno, cocmosanue cucmemol
bydem ocmasamocs 86AU3U NONOKEHUSL PABHOBECUS BECOMA OAUMeNb-
HOE 8pems nocie MOMeHma nomepu ycmouuusocmu, oxcudas, noka pa-
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cmyuwutl, Ho HeHabarodaemblil npedesvHolll YUK docmueHen e0uHUYHO2O
pasmepa. 3amem, HEOMUOAHHOIM CKAUKOM, CUCMEMA OCMABUM OKpeCH-
HOCMb NOAONCEHUS PABHOBECUA, HAYA8 KOAeOAHUA ¢ amnaumydoi no-
padka 1.

Bce 3T coObITHST OyyT HEOXKUAHHBIMU /LISl KOHTPOJIepa, MOCKOJbKY Ha-
6J110/1aeMO€e COCTOSTHHE CHCTeMbl GyleT 0CTaBaThCsl HOPMAJbHBIM JUTHTENbHOE
BpeMsi MOCJe MOTEPH YCTOHUMBOCTH. A HEOXKHJIAHHBIH CKAuOK C aMIJIHTYI0M
nopsiika 1| MOXeT BbI3BaThb KaTacTpody Bpoje uepHOObIIbCKOH. Takum oGpa-
30M, Oe3onacHee ObITb MeHee COBEpILEHHbIM, UeM aHAJUTHUECKAs CHCTEMA.

§ 7. UuBapuaHThI y3J0B

Otkpbitie B. BacuibeBbIM KOJIblla HHBAPHAHTOB «KOHEUHOTO MOPSIIKA»
Y3JI0B CTaJ/I0 OJIHWM M3 OCHOBHBIX MaTeMaTHUECKUX COOBITHI MOCEIHEH 1eKa bl
XX B.

[loroocenue amux uHeapuanmos 8 meopuu Y308 makoe e, Kak
Y MHOE0UAeHOB cpedil eAadKkux GyHKyull. 3an031aJ0CTb OTKPbITHS 3TOH
TEOPHH TaK »Ke CTpaHHA, KaK W MO3/JHee MOsIBJEHHE CaMOil TeOpUH Y3J0B (B
NomnbITKax (PU3UKOB, TaKUX KakK KesbBHH, MOHATb MPUPOLY MUKPOCKOMHUUECKOM
MaTeMaTHUECKOH CTPYKTYPhbI, YIIPaBJAIOLIEH pasjiMuieM MeX]ly fApaMH aTOMOB
¥ OTBETCTBEHHOH 3a TabJiMly XMMHUECKHX 2JeMeHTOB MeHjeseeBa, KOTOPYIO
9TH (DU3HKHU MbITAJMCh CBSA3aTh ¢ KaaccuduKaluei y3ios). 51 Bce ellle HaJleloCh,
UTO Mbl CKOPO y3HA€M, pasJjiMualoT Jii HHBapuaHThl BacuibeBa Bce yaJibl.

MuBapuanTel BacusibeBa MOTyT ObITh ONpeiesieHbl B IPYTHX KlacCHPUKALK-
OHHBIX TEOPHUSIX, a HHTerpaJsibHas opmysa KoHueBnHua 1Jisi STUX MHBAPHAHTOB
BBISIBUJIA CBSI3b 3TOTO MpeMeTa ¢ KBAHTOBOH TeOpHel MoJisi, KOMOMHATOPUKOH
rpadoB, (-QyHKUUSIMH U TEOPUEH UMCes U MHOTHMH JIPYTHMH BETBSIMH MaTeMa-
kM. Hesb3si HenoouiennBath poctikenus . bap-Harana B pazsurun stoi
Teopud. Ho Takasi HeloOLleHKA THUMHYHA JIJIs CETOJHSIIHET0 MaTeMaTHUECKOTO
coob1lecTBa, rne Bacunbes He Obl1 gomylleH K yudactuio B [ EBpormefickom
MaremaTHueckoM KoHrpecce 1992 r. B [lapuke (Ha KOTOpoM ueTbipe J0KJala
OblJIM MOCBSLLEHbl OMMCAHUIO €ro TEOpHH!).

HenaeHo napuxckas razera «Gazette des Mathématiciens» (Ne91, siuBapb
2002 r.) oxapakrepuzoBana M. I ITeTpoBCcKoro Kak «BeJMKOTO MaTeMaTHKa,
U3BECMHO20 CB0UM KAACCOM OQuhdeperyuaroHolx YypasHerull 8 1acnHoLx
npoussooHsLx napaboauueckoeo muna». Ata XxapakTepUCTHKA — KaK eCcJin
6bl Anamapa oxapaKTepHu3oBaJjid Kak aBTopa «JjeMMbl Anamapa», uin Puma-
Ha Kak aBTOpa PUMAHOBBIX MeTPHK, WM [WibOepTa KaK «H3BECTHOTO CBOMM
MPOCTPAHCTBOM» — HareuaTaHa Ha c¢. 44, e peub uaeT 06 HMCCJeI0BAHUSAX
O. A. Onefinuk, ubd ¢ [TeTpoBCKUM paGoTHI 10 BElllECTBEHHOH ajnreGpanuecKou
reoMeTpuH OOBIYHO HEBEPHO TPUIHCHIBAIOTCS 3amaAHbIMH MOCJEI0BATENSIMH
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Tomy 1 MusiHOpy (B TO BpeMs Kak TH JiBa aBTOpPa Y€CTHO CCbINAINCh HAa CBOUX
PYCCKHUX MpeJlleCTBeHHHKOB).

Henooulenka Bcell poccuiickoil matemaTuku, Oynab 3To IleTpoBckuil umn
Bacusbes, Aunponos win Kosmoropos, [Toutpsirud nnu PoxJinH, coBepiieHHO
TUIMUHA JUIS COBPEMEHHbIX MaTeMaTHUeCcKHX cooOllecTB (KaK 3anajHoro, Tak
1 POCCHHCKOTO).

Teopusi napaGoJsMyecKnX ypaBHeHHH SIBJSIETCS MaJOH TOJUKOH TOCTHAKEHUH
[TeTpoBcKoro, K KOTOPLIM, B UMcjle POUYEro, OTHOCSATCS €ro BaxKHOe MPOJBH-
Kenue B 16-f u 19-it npobaemax [unbbepTa W ero BeJMKoe HCCJeN0BaHHE
«TIpoOJIEMBI JIAKYH>» THIIEpOOJMUYECKHX YPaBHEHHH U MpobJieMbl pacrnpocTpaHe-
HHUS1 BOJIHOBBIX (DPOHTOB, cojepxKalliee IJyOOKHe TOMOJIOrHUecKHe paccyKjie-
HHUsl, CBsI3aHHble C aJjreOpaHyecKkoil reoMeTpHell,— HCC/elOBaHHe, Pa3BUTOE
nosaHee Atbeil, bottom u lopauHrom (M yxe coleprkaliiee pesy/bTaThl O pe-
aJM3ali KOrOMOJIOTHUECKUX KJIACCOB pallOHa/bHBIMU JH(hepeHIHaNbHbIMU
(hopMamu, yacTo npunucbiBaeMble [POTEHANKY).

§ 8. Moacuer oco6eHHOCTEH

[lepBbiM pesy/abTaToM M3 3TOH OOJacTH siBAsercs copmysaa isiepa—
[lyankape, onucbiBaroiast SHIepoOBy XapaKTePUCTHKY IVIaJKOr0 MHOrooGpasust
KaK CyMMy HHJIEKCOB O0COOBLIX TOUEK BEKTOPHBIX MOJiell Ha HeM.

BaxXHbIM HOBBIM OTKPBLITHEM B 3TOH 06JaCTH siBJsieTcsi OoJibliasi TEOPHS,
cojieprKalllasi MHOTO aHaJIOTHUHBIX (opmys, onyburkoBanHas M. KaszapsiHom
HeckoJ1bKo JieT Hasaj (M. Kazarian. The Chern—Euler number of circle bun-
dle via singularity theory // Math. Scand. 1998. Vol. 82, Ne2. P. 207—
236; M. Kazapsin. OtHocuTenbHast Teopust Mopca paccyioeHuil Ha OKPY»KHOCTH
W LUKJHYeCKHe TOMOJIOTHH // ®YHKIMOHAILHBIN aHAIM3 M €ro TPUJI0KEHHUS.
1997. T. 31, Boin. 1. C. 20—31).

Pesynbratamu Teopun KasapsHa cayxat gopmyavl 0a9 un8apuarmos
MHO2000pa3uLl 1 0MOOPAadNeHUl, sulpaNcarowue ux wepes cymmo. 0606-
WeHHbLX <UHOeKCOB» HEeKOMOPbLX AHAAUMUYECKUX 00DeKmo8 (Hyiu 8ek-
MOPHbLX noAell ual Kpumuueckue mouku gynkyuu). [Ipuuyoausoe csoii-
CcMB80 IMUX UHOEKCO8 3AKAI0UACMC 8 MOM, YO OHU ABALIOMCSA He Ue-
AbIMU, O PAYUOHANbHOIMIL YUCAAMU (Cpedll KOMOPLLX 8CMPEUAIOMCsL YUCAA
bepryrru u m. n.).

[TocKkoJ/ibKy 3HaUeHHsI OKOHUATE/IbHbIX HHBAPHAHTOB 1I€Jible, Mbl OGHAPYKH-
BaeM CBOe0OpasHble TEOPETHKO-UYHCJIOBbIe CBOMCTBA OCOGEHHOCTEN Pa3/IHUHBIX
aHaJIMTHUECKUX 0O'bEKTOB (M0 aHAJIOTHH C TeM, UTO 3HJepoBa XapaKTepHUCTHKA
OPHUEHTHPOBAHHON MOBEPXHOCTH UETHA, WM C TIPUCYTCTBHEM 3HaMeHaTess 3
B COOTHOIIEHHH MEXJIy CUTHATYpaMH W MepBbIMH udcaamMu [loHTpArnHa ueTbl-
pexMepHbIX MHOroo6pasHii).
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Teopusi Kazapsina 6bl1a 661 BLICOKO OlleHeHa, cKaxkeM, Jiaepom, [lyan-
Kape, Xordom, Mopcom, YUTHH, HO 51 COMHEBAIOCh, CMIOCOOHO JIH CEroHSII-
Hee MaTeMaTHuecKoe COOOIIECTBO OLIEHUTh 3TH delicmsumensHo gyHoameHr-
MmaavHole pe3yJbTaThl.

MurepecHo, uto paxe KJaaccuueckasi opmysa Ilnokkepa st maockux
ajre6panuecKux KpHUBBIX BCe elle Jajeka oT 00001leHUsT Ha ciydall BbICIIMX
pa3MepHOCTEH (IJie Hy»KHO CUMTaTh pasJ/HuHble JIOKa/lbHble Uhcaa Xo/Ka BMe-
CTO MJIIOKKEPOBbBIX TOUEK Meperu6a): s 3HAKOM TOJIbKO CO CTAPbIMH MOTBITKAMH
Canbmona—®Punepa onucatb 47 o606u1eHHbIX hopMy. THna [laokkepa s
48 ynceJ, CBSI3aHHBIX ¢ IAHHOH MPOEKTUBHOH MOBEPXHOCTBIO U €€ IBOHCTBEHHON
noBepxHocTbio. OHAKO 3TH Kaaccuueckue opmysbl CanbMoHa—®Pumepa He
OTHOCSTCS] HH HU K UHCJIy TIOHSITBIX, HH K YHCJy 0GOGIIEHHBIX (B JlyXe TEOPHH
XapaKTEPUCTHUECKUX KIACCOB) COBPEMEHHBIMH ajreGpanuecKiMH reOMETPaMH,
JUIS KOTOPbIX UHCJ/la 6 MpH cueTe BbIPOXKAEHHBIX YIJIOUIEHHH B IBOHHBIX TOUKAX
1 8 B MmoJiykyOMUecKHX TOUKax Bo3Bpata, BXopsiuue B dopmysbl [lntokkepa,
CTOJIb K€ CJIOXKHBI JUIS1 TOHUMaHUsl, KaK W HOBble oTKpbITHsl M. KasapsiHa.

[To moemy MHeHHIO, poGJjemMa nojacuera ocoOeHHOCTEeH (B KOTOpOH Teo-
pust Kaszapsina jenaer cepbe3HbIfl 11ar) sIBJsieTCS] OAHON M3 OCHOBHBIX 3ajau
MaTeMaTHKH, 3ajaueil 60JblIero HHTepeca, ueM 3araaku Tuna teopembl Pepma.

§ 9. 3epkajabHble MHOTOOOpa3us

«Muppop-Teopusi» (PU3NKOB COCTOSI/IA B 3aralodHOM 3KCIEePUMEHTATbHOM
HaOJII0JIEHUH CTPAHHOTO COBMAJEHHS PA3JIHUHBLIX urces XoKa nap Tpexmep-
HbIX KOMIJIEKCHBIX MHOTOOOPAa3Uil, UMceJl, TOJACUHTAHHBIX ThICSYaMH KOMIIbIO-
TepaMM 3THX (PU3UKOB.

51 Obln ollapallieH, KOraa MOM yYeHHKH OOBSICHWJIM MHE, YTO Ha CaMoM
JleJie s1 caM OTKPbLJI TaKylo 3€pPKaJlbHOCTb paHblile, HA3BaB ee «CTPAHHOH JBOH-
CTBEHHOCTbIO» (B pabote 1974 r. mo knaccuduKauuu YHUMOJIYJSIPHBIX OCO-
6eHHocTel). «B3auMHO ABOHCTBEHHBIMM» OObeKTaMH ObIM B MOEM cJyuae
HeKOTOpble 0coOble ajrebpanyeckue MoBepXHOCTH, MOCTPOEHHbIE U3 HEKOTOPbIX
14 cneunadnbHbIX 3aMeyaTesbHbIX TPEYroJbHUKOB Ha MJ10CKOCTH JIo6aueBcKoro.
[TapHble MOBEPXHOCTH ACCOLMHPOBAHBI CO CMPAHHLIMU NAPAMU Mpeyeorb-
Hukos (npeobpasoBatue, NepeBoisiilee KaK bl TPEYroJbHUK B IBOUCTBEHHBIN
eMy, JIeHCTBYeT TOXKJECTBEHHO Ha ILIECTH TPEYroJibHUKAX, MepecTaBJsis UJeHbl
yeThlpex OCTABLUMXCS Map).

WcTopusi 3akoHunsmach TeM, uto A. [usenmans nocmpoua mamemamuue-
CKYI0 Mmeopuio, 00DACHAIOUYIO 3ePKANbHYIO CUMMEMPUIO0, 00KA3a8 euno-
mesol U3UKOB U NOAYHUB MHO2O Opyeux pe3yavmamos (OH HCMOJb30BAa,
cpenu npouero, HeKoTopble npeanoxkenuss M. Konuesnua).
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Teoputo [uBeHTass1 M3narajdd B CBOMX JIEKLMSIX MHOTHE CHELMaJUCTbl B
[Tapmke, CLLIA u mpyrux mecrax.

O1HO 13 U3J102KEHUH 3TOH TeopuH coaepuTcs B HenaBHel pabore C. T. Slo
B KHUre Mex/lyHapoHOro MaTeMaTHUeCKOro coo3a, NMocBslleHHOH HacTymnJle-
HUI0 HOBOTO ThicsiuesieTusi: «Mathematics: Frontiers and Perspectives» (Eds.
V. Arnold, M. F. Atiyah, P. Lax, B. Mazur. Amer. Math. Soc., 2000). CorsiacHo
$lo, oH npenocTaBus «IepBoe M0JHOE 10Ka3aTelbCTBO» TeopeMbl [uBeHTal.
Ha camom aesie 910 10Ka3aTesbCTBO OCHOBAHO HA 3JIEKTPOHHbLIX NUcbMax -
BeHTaJIs, OTBeUaoLMX $J0 HA ero BOMPOChl O HEKOTOPBLIX MecTax MyOGJHKallku
[uBenTass (MecTax, KOTopble ObLIH TPYIHbI /151 MTOHUMAHUS UUTaTesl, HE 3HA-
KOMOTO C NpeiblylliMH paboTaMu 110 9TOH TeMme).

C rnomollblo 3TOro JoKJajaa s Hajleloch CrocoOCTBOBATh BO3BpALLEHHIO
MCTHHHBIX aBTOPOB MHO2UM pPe3yJ/bTaTaM; HCTOPUsl CTPaHHON ABOHCTBEHHOCTH
JIMUIb OJIMH U3 HUX!

N3 npyrux npumepos s Mory cocdaTbes (1) Ha nyG/aHKaUdM aMepHKaHCKOTo
SIAM B wecTuaeCSTBIX roJiax, NpeCTaBIsIOLINe BeMHKYI0 Teopemy Kosmoro-
poBa MO rAMUJIbTOHOBBIM CHCTEMaM KaK HX COOCTBEHHOe 0000IleHHEe TeOPEMBbI
Mosepa Ha aHATUTHUECKHIT c/Tyuall (B TO BpeMst Kak TeopeMa Mo3zepa 6bls1a ero
o606111eHHeM TeopeMbl KosMoroposa (1954 r.) ¢ aHa/UTHUECKUX TaMHJIBTOHO-
BbIX CHCTEM HA CHUCTEMbl, HMEIOLIHE TOJbKO 333 HerpepbiBHbIE MPOU3BOHBIE).
WMau (2) npunuceiBanne pedysbraToB [lyankape no Gudypkauusm npeaesib-
HBIX LHMKJIOB (M UX 006006IieHuH, moiydyeHHbIX A. AnapoHoBbiM) 2. Xomdy
(mpunuChIBaHHE, KOTOPOMY CJIEIYIOT Aaxke (paHIly3cKast U pyccKasl 1IKoJa).

B HenaBHem nsnannn AMepHKaHCKOTO MaTeMaTHUeCKOTO 06IIeCcTBa, MOCBsI-
leHHoM HacJsienuto Ilyankape, O6buio HameuaTaHo, uto (3) OH He Obll 3HAKOM
C MOHATHEM IVIAJKOro MHOrooGpasus. Y MeHsl cO3laeTcsl BreuaTseHHe, UTo
«COBpeMeHHble» MaTeMaTHKH HeaHakoMbl ¢ A. [lyankape (uMmsi koToporo Ha
cranimn «JTokceMOypr» MapuKCKoro MeTpo Hanucano kak «Point Carré»).

N (4): s cablan Ha cobpannu JIOHAOHCKOTO MaTteMaTHyecKoro o61ecTBa
pasroBop, MOCBSLIEHHbIH HECKOJbLKUM «HOBBIM» TeOpeMaM aHIJIMHCKUX MaTe-
MaTHKOB MPO MaJible LIyMOBble 3PdeKTbl B AHHAMHUECKHX CHCTEMaX, KOTOpble
Ha caMoM JieJie OblIH yxKe onmyGJUKOBaHbl AHAPOHOBBIM, [loHTpsirHHbBIM 1 But-
TomM B 1935 .

[TpaBza, kak ObUIO YIIOMSIHYTO B MOCJEIYIOUMX MePensfiaHusIX KHUTH AH-
npoHoBa U XaiikuHa «Teopusi KosieGaHUl», UMST TPETbEro aBTOpa «OTCYTCTBO-
BaJlo B nepBoM u3ianuu (1937 r.) u3-3a Tparuueckoil ouIMGKU» (3TO 03HAUAET,
KaK TOHUMaeT JII0OOH POCCHHCKHH uuTaTesb, uTo BUTT Obl1 paccTpessH B
['YJIATe). JIxKenpumucbIBaHHSI MOTYT UMeTb Pa3HOOOpasHble PUUHHEL.

35Tyankape ye o6CyKaan 5Ty OLIMGKY (<KBaApaTHYI0 TOUKYy») B CBOMX Tekcrax. Ilo ero
MHeHHI0, (DaMHJINsT POUCXOJUT OT OMACHOTO «KBaJpaTHOTO Kysaka» (poing carré) ero rnpejka,
TOYKA K€ KBaJpaTHOH He OblBaeT: OHa KpyrJasi.
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3AJAYU K CEMUHAPY

B [lapuxe B auBape 2002 r.

1. Iyctb dynkuus [: R? — R — muorounen crenenn D. Hailtu Hau6ob-
11ee BO3MOXKHOE UMCJI0 KOMITOHEHT CBSIBHOCTH W HAHOOJIbLIeE BO3MOXKHOE UMCJIO
3aMKHYTbIX KOMIOHEHT napaboiuueckoil Kpusolii ee rpaduka (T. e. MHOXKeCTBa
TaKHX TOUEK IMJIOCKOCTH (X, y), AJIs1 KOTOPBIX fy.f,, = fl/)

bo(Par(f)) =2, bi(Par(f)) =?

Haxke nst cayuass D =4 HeW3BeCTHO, JIOCTHraeT Jid b, 3HaueHust 4, a KOH-
cranTbl C U3 HUXKHEH W BepxHel oLeHOoK npu Gosbiuux D, by ~ CD?, otynua-
I0TCSI B UeThbipe pasa:

LU0 cp<@p—5)(D-3)+1.

2. Tlycte M CRP? — eaadkasn arcebpauueckas noBepxHocy Crerne-
i D. Hatitu HanboJiblee BO3MOXKHOE UHCJIO KOMIOHEHT CBSI3HOCTH ee napa-
60/IMUECKON JIMHHH.

Koncrantol C u3 HuxKHel 1 BepxHeli oteHoK Buga CD? pasiuuaiorest B 20
pas:

D(D - 1)(D—-2)
2

HikHue olleHkd M3 3a7au | U 2 03HAUAIOT CylIleCTBOBAHHE MOBEPXHOCTEN
C JIOCTATOYHO OOJIbLIWM YHCJIOM 3aMKHYThIX MapaboMyecKUX KPUBbIX, a BepX-
HUE — HecylleCTBOBaHHE MOBEPXHOCTEH CO CJMIIKOM GOJIBLIUM HX YHCJIOM.

<b<10D? —928D% +4D + 3.

3. Iyers F: S' — R ryiaakas pyHKuus; oHa HasbiBaeTcs: D-eunepboauye-
ckotl, ecan Bropoit muddepentman d?f ognopoanoit dyukumnn f(x, y) = r’F(y)
(re x =rcos @, y = rsin ) runep6ouuen (06J1ajaetT curHaTypou (4, —)) Bes-
1e B R*\0.

Ha#itn cBsi3Hble KOMITOHEHTHI TPOCTPAHCTBA D-TUnepSoHUeCcKUX (hyHKIIHI:
agasemes au undekc (paBHbIA ykcsy 060poToB Kpecta d2f =0 npu oHOM 06-
X0Jie TOUKH (X, /) BOKPYT HauaJja KOOPJAHHAT) e0UHCMBEHHbIM UHBAPUAHIMOM
KOMNOHeHmblL c83H0cmu? MHOKeCTBO 3HAUEHHH, AOCTUTaeMbIX HHAEKCOM,
6eCKOHEUHO ¥ He OrpaHHUeHO CHU3Y (HO OrpaHUuYeHO CBEpXY).
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4. B noJuHOMHAJILHOM cJlyyae (KOI‘}la F aBnsiercs TPUTOHOMETPUUYECKHUM
MHOTOYJICHOM, a f— 0OBIYHBIM OMHOPOAHBLIM MHOTOYJIEHOM CTEIEHU D) HaAUTH
YUCAO CBAZHLLX KOMNOHEHM npocmpaHcmsa D—eunep60/luttecxux MHOCO-
yneHos. Pacter Jin OHO JIMHEHHO MO cTeneHd D [pu ee yBeJ’II/IquI/II/I?

Bosee nogpo6no o samauax 1—4 wHammucano B MoeH HemaBHell pabore
«AcTponsiasibHas reOMEeTPUs TUMOLMKIIOU] ¥ TOMOJIOTHS FeCCHaHOB THNep6o-
JIMUECKUX MHOTOUWIeHOB» (Ycnexu Matematuueckux Hayk. 2001. T. 56, Bbir. 6).

5. Paccmorpum ynpasasemyio dunamuueckyro cucmemy x =uv(x,u), rie
X SIBJISIETCS] TOUKOH Ha KOMINAKTHOM (ha30BOM MHOrooGpasun M, a u npuHaje-
JKUT MHOTOO6pasuio ynpasJsiiouinx napametpos U. [lyers f: M — R — rnankas
yenesas hyHKyLs.
UccenenoBath sapuayuonnyo 3adauy O HAXOHCOEHUU MAKCUMYMA
T

cpedHeco no epemexu f:lim T“/f(x(t))dt NpU ONTHMaJbHOM BbIGOpE
0

ynpasJsitoulell pyHKuun u(f). (3agauy 3Ty MOXKHO paccMaTpuBaTh JUGO TIpU
¢ukcHpoBaHHOM HauasbHOM ycaoBud x(0), 60 BbIOMpasi ONTUMAJbHBIM H
€ro — 3TO JIBe pasHble 3ajauu.)

Ecuu 3anaua (1. e. napa ¢hyHKUMH 0 U f) 3aBUCHT OT HEKOTOPOTO BHELIHEro
napameTpa, TO CTpaTerusi ONTHMHU3AlMKH M ONTHMAJbHOE CpPe/IHEe MOTYT MMETh
oco6eHHOCTH («(ha3oBble Mepexofibl») B TOUKAX U3 eunepnosepxrHocmiu paso-
8blx nepexodos, nexailleidl B MHOroo6pasuu P 3HaueHHWi BHEIIHEro napaMerpa.

Tpebyetcs HaliTh obwjue ¢azosvie nepexodol, BO3HUKAIOWUE 8 8ApUA-
yuoHHot 3adaue, XoTs1 Obl B cjlyuae, Korja pa3amepHocTd MHoroo6pasuit M, U
1 P nocratouno madbl. 3agaua siBaseTcsl OTKPLITOH Jlaxke B TOM CJlydyae, Korna
BCE paccMaTpHBaeMble MHOM0OOpa3usi OJHOMEPHbI, HOO y»Ke TOoraa BO3HHKa-
IOT HEKOTOpPble HETPUBHAJIbHbBIE YCTOHUHBBIE OCOOEHHOCTH (CM. MOIO CTaTbiO B
)KypHasie « DyHKUMOHANbHbIN aHau3 U ero npuJjoxkenus». 2002. T. 36, Boin. 2).

6. Ilyctb f: M — R — ryajikast QyHKIIHMS HA KOMITAKTHOM PUMAHOBOM MHO-
roo6pasuu, 0 < r < R < oo — JiBe Jipyrue raajakue pyukuuu Ha M. Mccnenopathb
BapHALMOHHYIO 337124y O MAaKCHMH3ALHH /IS CPEJIHEro MO MPOCTPAHCTRY

i=([ 1wpwax) /([ o ax)

M

MpH MOMOILIHK BbIGOpA pacrpeesieHus Mace, ONpeesieMoro MJioTHOCTbIO p MO
OTHOLIEHHIO K JIEMEHTY PUMaHOBOTrO o6beMa dx, YIOBJIETBOPSIOLLEH HepaBeH-
ctBaM r < p < R Besne Ha M.

HccenenoBath obiiue (ha3oBble Mepexojibl B ciyuae, Koraa f, r 1 R Tiaako
3aBUCSIT OT BHEIIHHUX [apaMeTpoB.
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JlokasaHo, uto onTHMaJibHas CTpPATerds COCTOMT B CJEIyHOlIEM: {B3sTh
p=r1pH f(x) <cup=Rnpu f(x) > c 115 HEKOTOPOH KOHCTAHTBI €}, HO CJtyuan
(ha30BbIX MePexo10B TpeGyeT HCC/Ie10BaHHUST BO3AEHCTBUST HEKOTOPBIX CTPAHHbBIX
Jlorapu(hMUUECKUX OCOOEHHOCTEH M HX paspelleHHil B CJiyyae UeTHOMEpPHbIX
MHoroo6pasuit M, oco6eHHOCTell, KOTOPble BO3HHKAIOT BO MHOTHX (PH3HUECKUX
3anauax. O6 3ToM HamucaHo B ctathe B. ApHosbia «On a variational problem
relate to the phase transitions of the averages in controlled dynamical sys-
tems» (Nonlinear Problems in Mathematical Physics and Related Topics I.
In Honor of Professor O. A. Ladyzhenskaya. Kluwer Academic/Plenum Pub-
lishers, 2002. (International Mathematical Series, 1). Ilep. B ku.: Henuneiinbie
3aJaul MaTeMaTHYecKoH (DU3NKH M cMexHble Borpockl. T. 1: B yecTb akanemnka
O. A. Jlappokenckoit. HoBocu6upek, 2002).

7. Tlyetb uy: M? - R — riajkast «HavaibHas» (QYHKIMS HA PUMAHOBOM
MHoroo6pasun M (cjyuail ABYMEPHOTro JMCKA YxKe SIBJISETCS HHTEPECHbLIM).

HcenenoBath 3anauy muxumusayuu unmeepaira Hupuxie /(Vu)%ix, e
M

(YHKUMST ¢ ToJiyuaeTcsi U3 HauyajbHOU (PYHKUHU iy AU dheoMoppuamMomM MHO-

roo6pasuss M Ha cebs, COXpaHSIOUIUM 00bEMbl (KHecHUMaAeMolM NOMOKOM

acudKocmu»).

AkerpemalibHast GYHKUMS © OyleT TJIaJKoH, ecsii HauajbHas TJiajkas
dyukumst wy: B> — R ropooGpasua, T. e. paBHa HyJI0 Ha IPaHULE JIHCKA H
MMeeT BCEro JIMlb OJIMH HEBBIPOXKJEHHBI (MOPCOBCKHI) MaKCUMyM BHYTpPH
nucka. B sToM ciyuae skcTpeMasibHasi PyHKUMS 4 SBJSIETCS CHMMeTpU3aluei
(YHKLMH 1 (3aBUCSILLEH TOJBKO OT PACCTOSIHUS 10 LIeHTpa IUCKA).

OjiHaKo MpH TIaJKON HauyaJbHOH (DYHKUHH-TOpE Uy, UMetollel (KaK ropa
Dabbpyc) JBa JOKaJbHBIX MaKCHUMyMa, pa3Jie/IeHHbIX CEJIOBON TOUKOH, KC-
TpeMaJibHast PYHKIIKSI, BUAXMO, UMEET 0COOEHHOCTh THMA |X| BIOJb HEKOTOPOH
KPUBOH, MpruuemM 0COOEHHOCTH IKCTPeMaJIbHOM (PYHKIIMHU HA KOHLAX 9TOH KpH-
BOH HEM3BECTHbI. 3ajaya COCTOMT B TOM, UTOObI H3YUMTb 9TH OCOGEHHOCTH B
cJlyuae MpOU3BOJIbHON HauaslbHOH (YHKLHH Uy.

3anaua 7 cBsizaHa C ypasHeHusmu IJiarepa cmayuoHapHo20 coCmos-
Hust 04 08YymMepHOll HecHcumaemol eudpoouHamMuKL U macHemoauopo-
Junamuxu. B rnajikoMm ciyuyae 3TH ypaBHEHHS] BbIPaXKalOT (PyHKIHOHAILHYIO
3aBHCHMOCTb MexXKIy HeKoTopol ¢ynkuueil [ na M2 u ee nansacuanom (ux
ckobka [lyaccona donscna 6oimo mojidecmseHHo pasHa HYMO).

3ajaua COCTOUT B TOM, UTOObI paclllMpPUTh 3TO ypaBHEHHe Ha GoJiee LIUPO-
KUl knacc (yHkuuni. JlaHHas 3ajaua siBJsieTCsl TaKxKe YNPOIIEeHHbIM (JIByMep-
HBIM) BapHaHTOM TpexMepHoH 3ajaun CaxapoBa 0 MA2HUMHOM noje 38e306L,
obaradaroujem MUHUMAAHOU 3Hepeueli (B TPEXMEPHOM cJlydae ypaBHEHHs
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Dfislepa 03HayalOT paBeHCTBO Hyqto cKoOKM [lyaccona 6e3IMBHPreHTHOrO BeK-
TOPHOTO M0JIsI ¢ ero potopom). bosiee neranbHoe H3N0XKeHHE (2 TaKKe CCBITKH
Ha Moto paboTy 1974 r. no TOMy MOBO/Y) CONEPXKUTCS B HAMHCAHHOH MHOIO
Bmecte ¢ bB. A. Xecunbim kuure «Topological Methods in Hydrodynamics»
(New York: Springer-Verlag, 1998. P. 69—81, 112—193. (Applied Mathe-
matical Sciences, 125)). Pasuuia mexmy ruapofiHaMHUeCKUM W MarHUTOTH-
JIPOJIMHAMHUECKHM BapHALIMOHHBIMU MPUHLIMIAMH COCTOUT B TOM, UTO B OJIHOM
cJiyuae coxpaHsoumm obbembl 1ddeomeppu3mMoM nepeHocUTes: (MarHuTHOE)
nosie, a B JPYyroM — BUXPb HCKOMOTO T0Jisi (CKOPOCTEH), SHEPTUsT KOTOPOro
MHHUMM3HPYETCS.

8. (C, B, A)-nepecmanoska nocaedosamenvocmu {1,2,...,n} crapur
B KOHell noanocenoBarensHocts A ={1,2,...,a}, nepex Heil cTaBuT nocJe-
noBaresbiocts B={a+1,...,a+b}, a B Hauaj0o — Moc/e10BaTENLHOCTD
C={a+b+1,...,n}.

Hekotopbie u3 smux (n— 1)(n—2)/2 nepectanoBok yuxauueckue (Kak
npubaBJjieHHe NOCTOSIHHON B BblUETaX MO MOJYJIIO 71), & HEKOTOPbIE U3 LHKJH-
UeCKHX TEePeCTaHOBOK MpaH3umusHol (Kak NpubaBjaeHHe KOHCTAHTHI 1).

Haimu doaio yukaudeckux u mpaH3umusHolx nepecmano80K 80 8Cex
(C, B, A)-nepecmanosrax npu 60s6uitx M.

Cpenn 45 (C, B, A)-niepectanoBok ajsi n = 11 umeercs 22 UHKJIHUECKHE Te-
PeCTaHOBKH (BCe OHM TPAH3WUTHBHbI), a MPH MEHbIINX 3HAUEHHSX /1 KOJIMUECTBA
[MKJIHUECKHX U TPAH3UTHBHBIX TIEPECTAHOBOK 06PA3yIOT CTPAHHYIO HEMOHOTOH-
HYIO MOCJIEIOBATENBHOCTD.

Cpennt Bcex n! nepecTaHOBOK MHOXKECTBA M3 /1 3JIEMEHTOB TPAH3UTHUBHbIE
TrlepecTaHOBKH SIBJISIOTCS MaJiol fnoJielt (ux (1 — 1)!), a uncsio BceX IMKIMUECKUX
1epecTaHoBOK, BHAMMO, o6pasyeT acHMNTOTHYecKH Ty e (1/n-10) yacTh ot
YHCJia BCEX MEPECTAHOBOK, UTO W UMCJIO TPAH3UTHBHBIX [UKJIHUECKHX.

Takum o6pasom, Mbl BUIMM, uto 8 cayuae (C, B, A)-nepecmarnosox cma-
MUCMILKQ COBEPULEHHO OpYyeast, yem 8 cayiae 8cex nepecmarHo80K (MOXKHO
HCCJIeNIOBATh TO K€ OTJIMUME W JJIs IPYrUX MepecTaHOBOK MHOXKECTBA M3 He-
CKOJIbKUX OYKB, NeHCTBYIOLIMX Ha GoJibliieM MHOXKecTBe {1,...,n}).

Bce 3TH Borpochl OblIH MOCTaBjIeHbl HA MOEM MOCKOBCKOM CEeMHHape B
1958 1. B mopsiike ympolleHHusl 3aaud W3 TEOPHH JAHHAMHUECKHX CHCTEM 00
0TOGpaXKeHHH, epecTaBJisiioleM 6JI0KH (3a1aua o epek/iablBaHHN OTPE3KOB).
O06 >Toil 3ajaue Moz:xke ULIa peub B Moell GoJiblioi ctathe 1963 1. mo ra-
MHJIbTOHOBBIM cucteMam (YMH, 1. 18, Ne 6). CoBpemenHoe cocTosiHMe 3TOU
npobJsieMbl (0cobeHHO Ty6oKo uccaenoBanHoil M. Konuesuuem u A. 3opu-
ueM) omucaHo B HelnaBHe# crtathe 3opuua «How do the leaves of a closed
I-form wing around a surface?» B knure «Pseudoperiodic topology» (Eds.
V. 1. Arnold, M. E. Kontsevich, A. V. Zorich. Amer. Math. Soc., 1999).
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KoHueBnu HelaBHO 3aMeTHI, KOMMEHTHPYSI HOBOe M3jiaHue KHUrH «I1pobiie-
Mbl ApHOJIb/Ia», UTO MepecTaHOBKH TpeX GJIOKOB BCETJla OKA3bIBAIOTCS SKBUBA-
JIEHTHbI BpallleHusIM. 3ajaua 8 TpeGyeT onpenesnuTb, HACKOIbKO 4aciiol KOHTP-
NpUMepbl TaKOH «3KBMBAJIEHTHOCTH» (CYLIECTBOBaHHE TAKUX KOHTPIPUMEPOB
MHe Obl10, KOHEUHO »Ke, u3BecTHO eule B 1950-e rr., Koraa st MpuayMbIBad
3a/1auy O MepeKJajiblBAaHHU OTPE3KOB).

9. Oro6pakenne C"'— C" (mm CP"— CP") nasbiBaercst ncegdokom-
NACKCHbIM, €CJId OHO Nnepesooum KOMNACKCHble NOONPOCMPAHCMBA 8
KOMNACKCHbLe NOONPOCMPAHCMBa (MOXKHO OTIENbHO pacCMaTpPUBATh CJydau
BEKTOPHBIX, a((HUHHBIX M MPOEKTHBHLIX MOANPOCTPAHCTB — BCe 3 cJyyas
MHTEPECHBI).

Bewtectentbiii mddeomoppusm CP?* — CP? siBisieTcsi NCeBIOKOMIIEKC-
HbIM 0TOOpPaXKEHHEM TOTJIA U TOJILKO TOTA, KOra JIMOO OH MpeCTaBJisieT Co6oi
KOMIIJIEKCHOE MPOEKTUBHOE OTOOpaXKeHHe, JIMOO0 SIBJSETCS] KOMIO3ULMeN Mo-
CJIEJIHEr0 C KOMIUIEKCHBIM COTpsiKeHHeM (aHAJOrHYHOe BEpPHO M VISl IPYrUX
BApHAHTOB: BEKTOPHOTO H apUHHOr0).

Cywecmsyiom au Opyeue nce800KOMNACKCHbIE 20MeOMOPHUIMbL?
lpyeue ncesdokomnaekcrole buexyuu?

ITH BOMPOCHI JI0JKHBI OblIH Obl ObITH HCCJEI0BaHbl [MIbOEPTOM KakK yacThb
AKCHOMAaTHUECKOTO OIMHMCAHHsI MPOEKTHUBHOH IreOMeTPUH, HO, MO-BUIMMOMY, €ro
1IKOJIa He o6paTi/ia BHUMaHUsI Ha 3TH OCHOBOMOJAraioliie mpo/ieMbl.

10. Uro6bl chopMyIMpoBaTh KBATEPHUOHHBIN aHAJIOT NPEbIIYyIIEH 3a1auH,
HaJ0 pas3iuyaTh JieBble MOJANPOCTPAHCTBA M TMpaBble MOAMPOCTpaHCTBA. S Obl
NpeIoKHI HCCJIe0BaTh Te 0TOOpaXKeHHsl, KOTOpble MePeBOJISIT MpaBble U Jie-
Bble TOJMPOCTPAHCTBA B MpaBble W JIeBble MOANPOCTPAHCTBA (paspeluasi 0To-
OpaxkaTb JieBoe Ha MpaBoe).

O BelllecTBeHHBIX MaJKWX BapuaHTtax 3agad 9 u 10 mMoxkHO mMpounTath B
JIBYX MOUX CTaThsIX B XKypHaJie « DyHKIMOHAJbHbBIA aHAJIU3 U €r0 MPUJIOMKEHUST».
2001. T. 35, Ne 4, C. 1—7; T. 36, Ne 1. C. 1—15 (nepBasi cTaTbst Ha3bIBaeTCs
«O KoMIJIEKCHHUKALMK TeTpaspa», a BTopasi — «O MceBI0KBAaTEPHUOHHOM
TeOMETPUU» ).

11. Ilapagurma KoMsieKCH(UKALMK U KBaTEPHHOHH3AUMH HCITOJB30BaNaCh
MHOI0 MHOTO pa3 (cM., Hanpumep, «Polymathematics: is mathematics a single
science or a set of arts?» (Mathematics: Frontiers and Perspectives / Eds.
V. Arnold, M. F. Atiyah, P. Lax, B. Mazur. Amer. Math. Soc., 2000. P. 403—
416) u Mo « CUMIUIEKTH(DUKALIMH H KoMIIeKcHpuKalmu...» B « The Arnoldfest»
(Amer. Math. Soc., 1999. P. 23—27. (Fields Inst. Communications, 24))).

Hanpumep, ceftuac yxke 10Ka3aHO, UTO KOMMAEKCHbIM 8APUAHMOM me-
mpaadpa asisemes okmasop: As = Bs.
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Tenepb 3ajlauel ABJIeTCs 10Ka3aTh MOe cTapoe MnpearnoJioKeHue o ToM, 4To
UX KBAaTEPHUOHHBIM BapUAHTOM SIBJISIETCSA UKOCA3P:

H C
143 - HSv Bg == H3.
BbiTh MO2KeT, cTOUT HauaTh ¢ paccMoTpeHHst 6oJiee MPOCTOro MJOCKOTo cyyvast:
C H C
AQZBQa A2:H2a BQZHQv

CBSI3bIBAIOLLETO IPYIITbl CUMMETPHH TPEYroJIbHHKA, KBaapaTa U MATHYr0JIbHUKA.

CJI0KHOCTb 9THX YTBEpXKJEHHMI B WX HemaTeMaTHuecKoi npupone: 3ada-
4a cKopee cocmoum 8 mom, umobol. Halumu pasymHoe onpedenexue s
HethopMaJIbHOH orepalny KBaTePHUOHU3ALMH, UEM B J10KA3aTelbCTBE TOTOBBIX
MaTeMaTHUeCKHX YTBep KJIeHHH.

12. Kaycmuxoti nepuoduueckor ¢pynxyuu g: S' — R HasbiBaeTcss Kpu-
Basi Ha MIOCKOCTH R? dynkuuii

Gip: S' =R, Gag(p) =g(p) +Acosp+ Bsing,
cocrosas U3 Tex (GyHKLMiA, KOTOpble He BJSIOTCS MOPCOBCKUMH:

{(A,B) €R*: Tpp: G 4() = G'{ y() =0}..

KaycTuku oOlHX MepHopruecKux (YHKIMH HMEIOT MHOTO HHTEPECHBIX
CBOWCTB: HAMPUMeED, Y Kax Ol Kaycmuku no kpatinetl mepe yemolpe mouxu
8038pAMA U ee AAbMepHUPOBAHHAAL OAUHA (aJIbTEPHUPOBAHHAS CyMMa JUIUH
ee MHTEPBAJIOB MeXJy TOUKaMW Bo3Bpata) paswa Hyamwo. Ecau y kaycmuku
POBHO uemulpe MOYKU 8038pAMa, Mo OHU 00pa3yrom napasilero2pamm
(B TOM cJyuae, Korja Touek Bo3BpaTa 0oJibliie ueM YeTbipe, LEHTP TAXKECTH
UETHBIX TOUEK BO3BpATa COBMAJIAET C IIEHTPOM TSXKECTH HEUETHBIX).

3ajaua 3akjouaercss B TOM, UTOObl 3aMEHHTb TJIAJKYIO MEPUOIUUECKYIO
(GYHKIHMIO HA TOYHOE JIarpaHKeBo MOAMHOTO06pasue Gpazosoro iummnapa T*S!.
[Tonxmuoroo6pasue, coorBeTcTByOlllee (YHKIHMH,— 3TO rpaduKk ee mudde-
penumana. [IpousBoJsibHOE JlarpaHKeBO MOJAMHOr00OpasHe He 0053aTesbHO
SIBJISIETCS CEUEHHEM KOKACaTeJIbHOTO PACCI0eHHs, a rpahK COOTBETCTBYIOLIETO
KMHO203HAUHO20 NOMEHYUaLa» He 0053aTebHO 10J/KeH ObITb HMMEPCHPO-
BAHHOW KPUBOH: OH MOXKET MMETb TOYKH BO3BpaTa.

MHTepecHo BBISICHUTb, UTO COOTBETCTBYET CBOMCTBY KayCTHK UMETb UeTbipe
TOUKH BO3BpaTa JIJIsi TOUHbIX JIarPaHKEBbIX MOJMHOr000pa3sHii, H UeM OKaXKeTCsl
meopenma Ulmypma—Iypsuya o Hyrax pados Pypve (aBasioiascs HHOU-
HUTE3UMAaJIbHbIM aHAaJIOTOM T€OpPEMbI O TOUKAX BO3BpaTa KayCTHK) 048 MaKux
HOBBLX KMHO203HAUHOLX NEePUOOUUECKUX PYHKYLLL>.
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OnbIT NpeablIyLIMX UCCJAE0BAHUN MOKa3aJ, UTO CJelyeT pPaclIMpUTb Te-
oputo Mopca oObluHBIX (DYHKLHH 10 meopuu nepecederuii AaepamHicesolx
MHO2000pasuil 8 cumnaekmuyeckoil monoaoeuu («lunoresbt ApHosbaa»
1965 r., o6o6watoine «Ilocaenniolo Teopemy Ilyankape» W siBuBIIMecCs OT-
MpaBHBIM MOMEHTOM 151 CO3JiaHusl roMmoJioruil dJyioepa 1 MHOTHX IPYTHX Bellei
B CHMIJIEKTHUECKOH W KOHTAKTHOH TOMOJIOTHH).

Henasno Yekanos u Ilymikapb ucrnosnb3oBanu 310 o6obiienue /s A0-
KasarteJbcTBa Moel rumotessl 1993 . o cyujecmsosanuu wemoipex mouex
8038pama npu A060M 8ul8OpauUBAHUL 80AH08020 ¢pporma (V. Arnold.
Topological Invariants of Plane Curves and Caustics. Amer. Math. Soc., 1994.
P. 60. (University Lecture Series, vol. 8)). Oanako MHe HesiCHO, JIOCTATOYHO JIH
MCIMOJIb30BaTh UX BAPHAHT KOHTAKTHBIX KOrOMOJIOTHIT HekaHoBa Jjist TOHUMAaHHS
CHUTYallMH ¢ KAYCTHKAMHU TOUHBIX JIarPaHKeBbIX MOJIMHOT000Pa3ui (T. €. JiexKaH-
JIPOBBIX Y3JIOB, JIeXKallMX B MHOr00Opa3un 1-cTpyi nepuoauueckux QyHKIU).

13. OO6cy:kaaBluasicsl Bblllle TEOPUs] KAyCTHK MEPHOIHUECKUX (DYHKLUMH H
JlarpaH>KeBbIX TTOJIMHOr000pa3nil 3aBucesia OT QYHKIHH X =C0S @ U Yy =sinp,
onpeneneHHbix Ha okpyxHoctn X% + y? = 1. 3amenss okpyscrocmos Ha Opy-
eylo Kpusyio, Hanpumep Ha anreGpanueckyio kpusyto C: f(x,y) =0, a g —
Ha (YHKUHMIO, SABJASIOLLYIOCS orpaHuueHHeM Ha C (yHKUWM, OMpesieleHHOH Ha
MUIOCKOCTH, HarpuMep MHorousieHa P(x, y), Mbl MoxKeM onpenesautb C-KaycTh-
Ky (KaK KpHMBYI, COCTOSIIYI0 H3 HEMOPCOBCKHX OrpaHHueHHil (yHKLHH BHIA
P+ Ax+ By una C).

Tenepn 3amaua cocToUT B TOM, UTOGBl 0606w ume meopemvl LHimypma—
Typsuya o padax @ypve (0606UTb B TOM CMbICJIE, KOTOPbIH 00CYKIaJCS B
3ajaue 12 u GoJsiee eTaibHO B CTaThe 110 aCTPOMAAJBHON FreOMETpUH B «Ycre-
xax MatemaTtuueckux Hayk». 2001. T. 35, Bwin. 6) na cayuail C-xkaycmux,
MOCTPOEHHBIX 110 KPUBLIM C, SBJSIOIIHUMCS 000011IeHHEM OKPY2KHOCTH, HCTOJTb-
3yeMoi B 3ajaue 12.

Takue KaycTHKM ABJASIOTCS aJreGpanuecKHMH KPUBBIMH (TOTO XK€ poja, uTo
u C). B cayuae 3anaun 12 oHu Gblid, Kak U OKPYKHOCTb, PALMOHAJbHBIMH KPH-
BbIMH. TakuM 06pa3oM, KayCTHKH TPUTOHOMETPHUECKHX MHOTOUJIEHOB SIBJISIIOTCS
YHUKYPCaJIbHBIMH KPUBBIMH, 8 HX PUMaHOBBI MOBEPXHOCTH — chepamH.

Kpome Toro, Ka)jioit mepuoanueckoil yHKUMH U3 3ajauu 12 U Kakaomy
P B JaHHOM cJjlyuae MOXKHO COIMOCTaBUTb OOHONAPAMEMPUHECKOe cemeli-
CMBO «BOAHOBBLX ()POHMOB» — KPUBbIX, COCTOSILIUX H3 T€X TOUEK MJIOCKOCTH
{(A, B)}, nns1 KoTopbIx orpanudenne (P+ Ax+ By)|c umeeT ukcHpoBaHHoe
KPHUTHUECKOE 3HaueHHe (KOTopoe SIBJISIeTCSl apaMeTpoM CeMelcTBa).

A1 bpoHTHl OyayT anreGpanuecKUMH KPUBbIMU (TOrO Ke poja, uto u C),
T. €. PallMOHAJbHBIMH B CJlyuae TPUTOHOMETPUUECKHX MHOTOUWJIEHOB, KaK B 3a-
naue 12.
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Boripockl 0 Toukax Bo3BpaTa, aJbTePHHPOBAHHBIX JJIMHAX W T. JI., MOCTa-
BJieHHble it C-kaycTuK U C-ppoHTOB ajreGpanueckoll KpuBoil C GoJibliiero
pojia, CTaHOBATCS 0COOEHHO HHTEPECHBIMH B KOMIJIEKCHOM CJlydae, NOCKOJbKY
M3BECTHO, HAMpPUMEP, UTO TJIaJKHE BbIMyKJble KPHUBble UMEIOT UeThipe Bellle-
CTBEHHbIX TOUKM BO3BpaTa (Iis1 GOJIbILIEro KoJMyecTBa TOUEK BO3BpaTa Halo
Tpe6oBaTh HekoTOpoe 06001lleHHe BbiMykaocTH). Ho naxke B pauroHasbHOM
c/lyyae M B CJlyuae BHIPOXKIEHHOH 3JIMNITHUECKOH KpuBoH y2 = x* + x? cyuie-
CTBYIOT UHTEpECHbIE 3a/1a4H, Kacalolliecsl TOUeK BO3BPaTa KayCTHK U JIBOHHBIX
ToueK BbIpoXKaAeHHOH KpuBoi. C. Hatan3oHoM Gblain ony6GJHKOBaHbI HEKOTOPbIE
o60611eHus1 Teopembl typmMa—IypBuua Ha ciydail 6ogbnx poaoB. OnHaKo
51 He CMOT M3BJIeUb U3 HUX XOTb Kakne-HUGY/Ib MoJie3Hble 3HaHus1 0 C-KayCcTHKax
1 o C-¢poHTtax ais anreGpandeckux KpuBbix C 6oJsiee BHICOKOTO PoOja.

14. Vicenenosath mpuarneyisyuu mopa T2, nocmpoernosie no Kybuue-
CKOMY noao ascebpauydeckux ducen (¢ NOMOULIO MHOCOMEPHBLX YErHbLX
dpobeti). Tloctpoenne HaunHaetrcss ¢ marpuubl A € SL(3,7Z), umeromieil Tpu
Pa3JIMUHBIX TIOJIOXKHUTEJNbHBIX COOCTBEHHBIX 3HaueHHs. TpH COOTBETCTBYIOLIME
MHBAPUAHTHbIE MIOCKOCTH eaT R? Ha 8 HHBAPHAHTHBIX OKTAHTOB. B Kax0M
OTKPBITOM OKTaHTE COJEPKHUTCS MOJYrpyIna ero LejblX Touek. IpaHuua Bbi-
MYKJIOH 060JIOUKH 9TOr0 MHOXKECTBA (MHOXKECTBA [EJbIX ToueK {Z3 M oKTaHT})
HasbiBaercst napycom. Ilapyc unpapuanten noj jeiicteueM A. OH siBJsieT-
csl (OECKOHEUHOIT) MHOTOTPAHHOH MOBEPXHOCTbBIO, TPAHW KOTOPOKH — BBIMYKJIbIE
KOMTIaKTHble MHOTOYTro/bHUKY. upuxse u yuamn (Tohoku Math. J. 1983.
Vol. 35. P. 607—639) nokasaju, uto napyc MHBapHaHTeH MOJ A€HCTBHEM KOM-
MyTaTHBHOW NOArpynmbl Z2 rpynmnbl SL(3,Z), cocTosilel U3 MATPHULL C TEMH JKe
VMHBapHAHTHBIMH TJIOCKOCTSIMH, UTO U Jyist A.

Top, o KoTOpoM HJeT peub B 3ajaue 14, sBjsieTcst GaKTOPNPOCTPAHCTBOM

T? = (napyc A)/Z*.

On pas6uBaetcsi Ha o6pa3sbl rpaHel napyca npu oTo6pakeHu pakTopU3aLHH.
O06pas Kax/10i TpaHH COJAEP:KUT HEKOTOpble «liesible TOUKH» (00pasbl LeJbIX
Touek rpanu). Mrak, Mbl comocTaBUJIM KaxKIoH Matpuie A reoMerpHuecKui
00beKT: pasbuenne Topa T? Ha <BBIMYKJIble MHOTOYTOJbHUKH», COJEPIKALIHE
«11eJIble TOUKH.

Bajaua 14 sakmiouaercst B TOM, 4TOObI MOHATh, Kakue paséuenus T? (u
KakKue MHOJNCeCmsa <yeavlx mouex») moeym Ooimob NOAYUeHobl U3 Pa3AUY-
HolLX mMampuy A 1 Y4TO B HAX 3aBHCHT TOJILKO OT KyOHUECKOro TOJsl.

[Tpocrefimit npuMep AaeT MaTpULA <KYOUHUECKO2O 30A0MO20 CCHEHUI»

3 21

A=12 2 1
111
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(oGbiKHOBEHHOE 30410T0e ceuenne (v/5 4 1)/2 apnsiercs caBuHyTHIM Ha | co6-
CTBEHHbIM 3HaU€HHEM MaTpHLbI

KBaJIPaTHUHOTO 30JI0TOTO CEUeHHUs).

Tpuanrynsys Topa, COOTBETCTBYIOLIAS MATPHLle KyGHUECKOT0 30JI0TOTO Ce-
ueHHsi, MOXeT ObITh OMMCcaHa Kak pa3OHeHHe KBaJpaTa JIHAroHaJjblo Ha JBa
TpeyroJibHUKa (6€3 BblieJeHHbIX BHYTPEHHUX TouekK). CaMble NPOCTbIe TPHAHTY-
Jsiuuu Obliu paccMoTpetbl B cTatbe E. Kopkunoit B « Tpynax Maremartuueckoro
uactutyta uM. B. A. CreksioBa». 1995. T. 209. C. 143—166.

PaccmatpuBas onHy 3a apyroit Matpuubl U3 SL(3, R), HaunHas ¢ He oueHb
60JIBbILIMX, MOXKHO MOJIYUUTh HEKOTOPOE TIPEJCTABNEHHE O TOM, KAKUMU ABAS-
10MCsL 8Ce B03HUKAIOUUE MPUAHYALYUU U MHONICECMBA OMMEUeHHbLX MO-
yex. MoXKHO TaKxKe HCC/IeIoBaTh Pa3/MyHble CTATUCTHKH /1Sl STUX TPHAHTY-
JISIUMHA: OTHOLLIEHUS MEXKY KOJHUECTBAMHU TPEYroJIbHUKOB, UETbIPEXYTOJIbHHKOB,
MATHYTOJILHUKOB M T. JI., CTATUCTHKH KOJIMUECTBA COCEJHMX IpaHell BEpUIUHbI,
yhcJia CTOPOH MHOTOYrOJIbHHKA M3 pa3OMeHHsi, uMces OTMEUEHHbIX TOUeK Ha
CTOPOHAX M Ha BepILMHAX, ...

Bblo Obl MHTEPECHO CPABHUMbL MU CMAMUCMUKU ¢ COOMBEMCMay-
IOUUMIL CMAMUCTUKAMI OAS NPOUBOALHO BbIOPAHHO20 MPeyeoabHO2O
KOHyca (C BeplIMHON B Havyaje KOOPJAUHAT).

MoxHO 6blI0 Obl laXKe CPaBHUTb Pe3yJbTaThl C AHAJOTHUHBIMH CTATHCTH-
KaMH /1S TPaHHLL BBIMYKJIbIX 060JI0U€K MHOXKECTB, COCTOSLIMX U3 LEJbIX TOUEK,
JIeKAUIMX B TeJlaX, OrpaHUueHHbIX OOJIbIIMMH TJIaJAKUMH TIOBEpXHOCTAMH. [Ipy-
TMM MHTEPECHBIM O0OBEKTOM /151 CPaBHEHMsl SIBJSIIOTCS pa3OHeHHsl MJIOCKOCTH
Ha obaacmu Boporoeo co cayuatino pacnpedesedHulMu yernmpamu 0oaa-
cmeti (o6nacte BopoHoro /st IMCKPeTHOrO MHOXKECTBA 1IEHTPOB, JIeXKalIuX
Ha €BKJHJIOBOH MJOCKOCTH, COCTOMT M3 TeX TOUEK TJIOCKOCTH, I KOTOPbIX
JIAHHBIH LEHTP SIBJSIETCS caMbiM OJIM3KHM CPElM BCEX LIEHTPOB).

M3yuasi BbllleONUCaHHblE CTATHCTHUKM, UX CJellyeT CpaBHMBATh C pacrpe-
JIeJIEHUSIMH - <TIJIoLaiell 00J1acTell», «1epuMeTPOB TPaHUL», <IJIHH CTOPOH»,
«Y{CeJl BEpIIMH», a 0COOEHHO C WX COBMECTHBIM pacripejieJieHHeM, TaK Kak
NocJie/HHe OTHIOJb He SIBJSIOTCS HE3aBUCHMbIMH.

51 6bl naxke MpeIoKUN UCCen0BaTh Ge3pasMepHble XapaKTepUCTHKH, Ta-
KHe KaK OTHOLIeHHe «Molab/ (KBaipaT nepuMeTpa)» U «UHC/I0 BepLIMH MHO-
rOyroJibHbIX 00J1acTell», Ubsi KOPPEJIsLHUs TaKKe SABJsIETCS MHTEPEeCHON Xapak-
TEPUCTHKOH pa3bHeHus.

Cuuras cpe/ilHie BeJMUUHBI, 1 Obl CKOpee cTajl paccMaTpuBaTh GoJiee cTa-
OUIIbHBIE CpedHIe Ha eunUYY NAOWadL, 1eM CpeiHe Ha oJiHy 06J1acTh (Te
BKJIaJl MaJIeHbKUX 00J1aCTel CJHIIKOM BEJHUK M3-3a UX GOJIbILIOTO YHCJIa).
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15. CpaBuuBasi 3anauy 14 co caydaem oboiurnoi yenrnoi Opobu (misi
KOTOPOH «TPHAHTYJISILIMK TOpa C OTMEUEHHBIMH TOUKAMM» MPOHM3BOJBHEI, TaK
Kak J106asi KOHeuHast Moc/e/loBaTeJIbHOCTb HATYPaJIbHbIX UHCEJ SIBJISETCS re-
PHOJIOM HEKOTOPOTo KBaJIpaTHUHOrO HPPALMOHAJIBHOTO UMCa), s I0JKEH Mo-
BTOPUTb OJIHY CTapylo MHTEPECHYIO 3ajiauy O CPaBHEHHH CTATHCTHK JIEeMEHTOB
LeMHOH Apo6H CJyyaiiHO BEIOPAHHOTO HPPALIMOHAJBHOTO YHCIA M IEMHBIX IPO-
Gell COOCTBEHHBIX 3HAUEHWi cJyuaiiHo BbiOpaHHOH Matpuubl M3 SL(2,7Z) ¢
BEIeCTBEHHBIMH COOCTBEHHBIMH 3HAUEHUSIMH.

J1st Havasa paccMOTpPUM Liesible TOUKH (p, q), onpeiensiolle KBajapar-
Hoe ypasHenue x?2+px—+¢=0 ¢ BelleCTBEHHBIMH KOPHSIMH M TaKue, YTO
p?+q*><N. Cpemu 3/1eMEHTOB H3 MEPHOJOB IEMHBIX JAPOGEH pEIeHuH ITHX
ypaBHEHUH pacCMOTPUM J0JI10 UMC/Ia eAMHULL, Uhcsa aBoek, U T. 1. [1penes noau
371eMeHTOB k mipu N cTpewmsiieMcst K 66CKOHEUHOCTH MO OTpeJIe/IeHHIO SIBJISIETCST
YacTOTOH 3JeMeHTa R Il CJydaillHOro KBaJpaTHUHOTO HPPALMOHAJIBLHOTO
ypesa.

YacToTbl 3/1eMEHTOB MEPUOIOB COOCTBEHHBIX 3HAUEHHH CJlydailHO BbIOpaH-
HBIX MaTpHIL MOXKHO OTIPEIeJNHTb aHAJOTHYHO, €CJIM pacCMaTpUBaTh LEJOUH-

a b
CJIeHHble MaTpHLbI (C d)’ JUIst KOTopbIX ad — bc =1, coGCTBEHHbIE 3HAUEHUS

BelllecTBeHHbl U a’ + b% + 2 + d? < N.
Okupaercsi, 4To 3TH JBE YACTOTHI COBMAMAAIOT, SIBJASSICh B 0O0MX CJydasix
UaCTOTOH 3JIeMEHTOB LIEMHON NpoOU CJAy4aHHOTO BelleCTBEHHOro UucJa.
Dopmyaa st nocJsenHei

(uacrora k) :ln(l + m)/lrﬂ

Obli1a HaliieHa [ayccom, a nokazana B 1928 r. P. Ky3bMHHbBIM, KOTOPBIH HCMOJIb-
30BaJl ProJUUECKYI0 TeopeMy bupkroda (yrBepkaeHue ObLIO JOKa3aHO s
BCEX BELIECTBEHHBIX UMCEJ KPOME HEKOTOPOTO UCKJIOUUTENLHOrO MHOXECTBA
J1e6eroBoil Mepbl HYJIb).

Onnako ente B 1900 1. mosiBUAKCH JIBe CTAaTbH, B HA3BAHUSIX KOTOPBIX YIO-
MHHaJIach Ta »Ke 3ajaya:

T. Brodén, Wahrscheinlichkeibs Bestimmungen bei der Grewdhnlichen
Kettenbruchentwicklung Reeller Zahlen. Acad. Fohr, Vol. 57. Stockholm,
1900. P. 239—266;

A. Wiman. Uber eine-Wahrscheinlichkeits Auffage bei Kettenbruchen-
twicklungen, Acad. Féhr, Vol. 57. Stockholm, 1900. P. 589—841.

K coxxaneHuto, s He MPOBEPHUJ, COJIEPKANH JIH 3TH CTaThbh TeopeMy Kysb-
MuHa 1928 1., a 3HAUMT, UX MPOUTEHHE U OLIEHKA C COBPEMEHHON TOUKH 3peHHs
TAK)Ke BXOJUT B 3aJiauu Halllero ceMuHapa.
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Teopembl Taycca—Bumana—KysbmuHa 1 ux cBsisb ¢ mepoil

() = / pr)ydr,  p=

A

1 +x’

asasowelics URBAPUARMHOL 048 Junamudeckoil cucmemor x v {1/x} =
=1/x —[1/x], o6eyxnaioresa B 6ponope B. M. Apnosbaa «Llenubie apo6u».
M.: MLIHMO, 2001. C. 14—40. (Cep. «buba. “Marematueckoe rnpocpelie-
HHE”»).

B kauectBe apyroil Mmoze/u, NpuBoAsLLel K ctaTucTHKe [aycca—KysbmuHa,
51 y»Ke JIaBHO Mpejjiaraj pacCMOTPETh aCUMITOTHKY pacrnpesiesieHust 3J1eMeHTOB
LenHbIX Apobell 1151 paluMoHabHLIX udces p/q (Mpu cTpemJieHHH p W g K
6eCKOHEUHOCTH). DTa rurnoresa HeaaBHo aokasaHa: M. O. ApneeBa, B. A. Boi-
KoBcKHit. Penienne 3anaun ApHosibaa o cratuctike [aycca—Kysbmuna. Mu-
CTUTYT MPHUKJAAAHOH MateMaTHKu IlasbHeBocTouHOro oTaeneHust Poccuiickoit
akajieMun Hayk, Xab6apoBckoe otnesnenue. [Ipenpunt Ne8. Baagusocrok, 2002.

CTaTHCTHKM apyCoB CJlyd4aiiHbIX TPEyroJbHbIX NHpaMui B R® Heus3BeCTHBbI,
Ho M. Konuesunu u 1O. CyxoB n0kasajiu MOH THNOTe3bl 00 UX Cyujecmsosa-
HUW U YyHusepcaroHocmu (He3aBUCUMOCTb OT MUPAMHUJL): UX CTaTbsl HAXOMUTCS
B kuure «Pseudoperiodic Topology» (Eds. V. I. Arnold, M. E. Kontsevich,
A. V. Zorich. Amer. Math. Soc., 1999).

K coxkanenuto, 3T MaTeMaTHUeCKHe J0Ka3aTeJbCTBA CYIIECTBOBAHUS He
OTBEUAlOT Ha eCTECTBEHHbIE «(PU3HUECKHUE» BOMPOCHI, HATIPUMED, Yeeo boabuLe:
Ueablx MoueK, AeHAUUX Ha pedpax napyca, Uil 4eivlx modeK Ha npou3-
BONHOM Ompeake moi e OAUHbL ¢ KOHyamu 8 yeaolx moukax? Kakosa
MPONOPLHS MEXKIY KOAUHECTMBOM MPeyeOAbHUKOS U YemblpexyeoabHILKO8
(MM TPEyroJIbHUKOB W TISITHYTOJbHUKOB), SIBJSIIONIMXCSI TPAHSIMH rapyca cJy-
yaiiHo# nupamuabl? Kak pacrpeseneHo KOJHUECTBO LIEJIbIX TOUEK, JIeXKalluX
Ha rpaHu: OOJIbLIE MUX WJIM MEHblIE, UeM Ha CJyuYalHO BBLIOPAHHOH MJIOCKOH
06/1acTH Toil >Ke MJiolaan? Pacrnpeesensl in oTHOLIEHUs «Mowab/ (KBagpaT
nepuMeTpa rpaHu)» Jisl rpaHell napyca Tak e, Kak /sl cJydaiiHoro mjocKoro
MHOTOYToJIbHUKA, HJH MO-/Apyromy?

Bce sTu Bompochl SIBASIIOTCS TakxKe NPoOJeMaMi U 9KCRepUMeHmManbHOl
Mamemamuku, NOCKOJbKY OblJI0 Obl MFHTEPECHO MOJMYYHTh SMITUPUIECKHE aH-
Hble JI/151, HATIPUMEP, KTICEBAOCAYYalHbIX» KOHYCOB, MOPOXKIEHHBIX TPeMs Lie-
JILIMH BeKTopamu (a, b, ¢) nopmbl |al? + [b]* + |c|* < N. Cpennsisi craTHCTHKA HA
MHOXKECTBE BCEX TAKHX TPOEK 3aBUCHT OT N, U IMMUPHUECKHEe CpelHHe 3Haue-
Hust 11s N pasublx, Hanpumep, 10 u 100 morsin Gbl nojackasartb, CyLleCTBYeT
Ju nipesiest ipu N ctpemsitiemcst K 6eCKOHEUHOCTH.

ITH 3MINUPHUECKHE CTATHCTHKM MOXKHO CPABHHUTb C TEMH, KOTOpble OblH
MoJIyueHbl C MOMOLIbI0 KyOUUECKOro noJisi aaredpanueckux uuces (3ajaaua 14):
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ecmo AL CYwecmseernroe pasauyie mMexcoy CmamucmuKkamiL napycos Ky-
buneckux noaeil u napycos CAYyHaliHolx nupamuo?

51 ynomsinys1 Gbl 3ech elle 3a7auy O CTATUCTHUKE JJIHH OTPE3KOB, HA KO-
TOpble JIeJIAT OTPE30K WM OKPY:KHOCTb €IHHMYHON mJMHbl T Touek (B AHMC-
KPeTHOM BapuaHTe 3anaud — 7 BLIUETOB MO MOAYJIO 1M). DTH CTATHCTHKHU
¥ Obl10 Obl HHTEPECHO CPABHHUTb CO CTATHCTHKAMH <TEOMETPHYECKHX MPO-
rpeccuit Pepma—iiepa» {a’ (mod m)} uan apudmeTHUECKHX Mporpeccui
{x+ta}, t=1,...,T, wau eue rpynn Diinepa {x: (x,m)=1 (mod m)}, 06-
cyxpawoumxcest B 6potmope: B. M. Apnosba. Ipynner Diinepa u apudmernka
reomerpuueckux nporpeccuii. MIIHMO, 2003.
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