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Bompoc o Towm, siB/seTCs JIM MaTeMaTHKa <MePeuuC/eHHEM CJEICTBUH U3
MPOU3BOJILHBIX AKCHOM» MJIH K€ BETBbIO €CTECTBO3HAHMS W TEOPETHUECKOH
(h13KMKH, MHOrO 00cyzKaa/cs yake co BpeMeH [Habbepra (npuaep:kuBaBLLIerocs,
BeJsel 3a IlekapTom W npensocxuilas byp6aku, nepsoro Muenusi) u Ilyankape
(ocHOBaTeJ1s COBPEMEHHOH MaTeMaTHKH, TOMOJIOTHH W TEOPHH Xaoca U TMHAMM-
UECKUX CHCTEM).

51 Oyny roBopuTb B OCHOBHOM O COJEpKAaTeJbHBLIX MPHUMepax, MoKa3blBa-
IOLIMX KapJuHAJbHbIEe Pa3jMyuKsl TOUeK 3peHHst aKCHOMO(MHJIOB M eCTeCTBOMC-
nbiTaTesiel y:Ke Ha CTOJIb (pyHAaMeHTaJbHble MOHSTHS, KaK MPOM3BOJHbIE H
npeJiesibl, TeOPeMbl CYLIECTBOBAHUS W €IMHCTBEHHOCTH, ONTUMHU3ALIUS U TEOPHS
yNpaBJeHHs, KaK HEPA3PELIMMOCTb OJHUX NPOOJEM U H3MEpPEHHE CJI0XKHOCTH
JIPYTHX.

McxoaHbIM yHKTOM 1St MEHST TOCJIy2KHJIa JMcKyccust mexay . b. 3eib-
nosuueM u JI. C. [ToHTpSTMHBIM O TpernojiaBaHui MaTeMaTHKK W COOOlleHHe
synHoro 6annuctuka M. JI. JIngoBa o HeBO3MOXKHOCTH MJIABHOTO MpHYAIHBA-
HUsI KopabJisi K TIPUCTAHM — C OJIHOH CTOPOHbI, a C APYro#l — OHUOKH B KHUrax
P. Kypanta u I. Po66unca «Uro Takoe marematuka?» u M. M. lenncanna,
E. I Inaronesoit n 3. 3. Hons «DyHKIMKU U TpaduKn».

Cunrast, 4yTo OWIMOKH COCTaBJSIIOT HE MEHee BaXKHYI0 UacTb MaTeMaTHKH,
ueM J10Ka3aTesbCTBa, s HaleloCh paccka3aTh TakxkKe O NPUUMHAX HEBO3MOXKHO-
CTH OOOUTUCDH MPU FeOMETPUUECKUX MOCTPOEHUSIX OHON JIMHEHKON 6e3 LUPKYJIs,
0 MaJIOW3BeCTHBIX B3aUMOoOTHOLIeHHsIX JIo6aueBckoro u EBkiunna ¢ nocrysarom
0 napaJijieibHbIX, 0 CBsI3u TeopeMbl AGesisi (0 Hepa3pelnMOCTH 0OLIero ypas-
HeHHsl MATOH CTerneHd B pajiikajax) C TOMOJIOTHeH PUMaHOBBIX TMOBEPXHOCTEN
M C €ro »Ke Teopuel UHTErpUPOBaHMS B 3JIEeMEHTAPHbIX (DYHKIHSAX, a TaKxKe O
Matemartnueckux oTkpoitusix [layrapxa u A. JI. Caxaposa.

B 1949 r. matemaruiky B CCCP X0Tesid YHHUTOXKHUTb, BEPOSITHO, BCJEACTBHE
pacnpoctpaHenuss muenus (I. Xapau, uaen KOTOpOro BMOCJEACTBHH Pa3BHJI
[O. ManuH, 1 Ipyrux «MateMaTukoB» ), 6yJTO OCHOBHBIM JOCTOMHCTBOM MaTe-
MaTHKH sIBJISIeTCSl ee «I10J1Hast 6ecrosie3HocTb». OropuuTesibHO, KOHEUHO, UTO
C 3THM CHOOMCTCKMM MHEHHEM elle MPUXOAUTCST GOPOTbCS W CErojHs, HO
HajJeloch eMy, Mo Mepe CHJl, TPOTHBOCTOATH (CM. HIKe § 2 0 MpakoOecHH B
MaremaTHhke ).



§ 1. Maremaruka v ¢pu3unka

CJsloBO «MaTemaTHKa» O3HauaeT «TOuHOe 3HaHWe». BapBapckue Hapopl,
He CKJIOHHblE K TaKOBOMY, He HUMeJM M COOTBETCTBYIOLIETO CJOBA B SI3bIKE,
M03TOMY CeHuYac MOuTH BO BCEX sI3bIKAX HCIOJb3YEeTCSsl HEMOHSITHbIA TpeuecKui
TepMHuH. VIcKJ/ioueHue cocTaBisieT Jullb TOVIAHACKUH f3bIK, rae CTeBHH yxKe
B XVII B. GopoJicst ¢ 3acopeHHeM TEPMHUHOJIOTHH HHOSI3bIUHBIMH «CalTaMH» H
«hariiamu», «6akcaMiu» U <KUJIepaMi», U HaCcTauBaJl Ha MepeBojie BCEX Tep-
MHHOB CJIOBAMH POJIHOTO sI3bIKA, TAK UTO WX TEPMMH — «BHCKYHJIE», «3HAHUEY,
NPUOJUKAET YKe JUIs JIeTell MaTeMaTHKY K peasbHOMY MHUDY.

Korna $. B. 3enbnoBuu, 3ameuaresibHblil (DU3HK-TEOPETHK W OJMH U3
OCHOBaTesIell POCCUHCKON $I€PHON MOILM, BBITYCTHUJI B CBET CBOIO «Bblc-
WYIo MamemamuKky 041 HAUUHQIOWUX (PUSUKO8 U MexXHUKO8», OHa Bbi-
3BaJsia CTpalLUHbI{l THEB TOrJALUHEro LeH30pa MaTeMaTHUeCKOH JIHTepaTypbl,
akajemuka-matemaruka JI. C. [Toutpsiruna.

OH cripaBeIMBO YKa3aJ, uTo 3e/bJ0BHY ONPeessia B CBOEH KHUre MPOU3-
BOJIHYIO (DYHKLMH KaK «8eAuduMy OTHOLIEHUs MpUpalleHUsl PyHKUMH K MpH-
palleHHI0 apryMeHTa, B MPEeANoJ0oKEHHH, UTO MOCJ/eHee Maslo».

MatemaTrK Obll BO3MYILIEH MOJHBIM HCKJIIOUEHHEM 3J1eCh TTOHSATHI TEOpHH
NpeiesoB, a TeM CaMbiM M 3HAUMTEJLHOH 4acTH JIOTHYECKOro 000CHOBaHHs
MaTeMaTHUeCKOr0 aHa/n3a, JAOCTHIIIEr0 COBEPUIEHCTBA JUIIb K KOHILY JEBAT-
HaJLLlATOrO BeKa, C CO3JaHUEM TOCJe/0BATE/bHON TEOPHH MaTeMaTHUeCKOTo
KOHTHHYYMa JIeHCTBUTEIbHBIX YHCEJI.

3e/bJI0BMY  OTBETHJI TaK: HMHTEpecyeT Hac BCerjga HMMEHHO OTHOLUEeHHe
KOHeuHblX TPUPALLEHHH, a BOBCE He KAaKOH-TO aOCTpaKTHO-MaTeMaTHUeCKHH
npejed.

Jenarb mpupalleHde aprymeHTa — CKaxKeM, KOOPJAHHATbI TOUKH HJIH MO-
MeHTa BpeMeHd — MeHbliuM, uem, ckaxkem, 107! wau 107%° (npu pasymubix
€/IMHUIIAX U3MePEHHs1), — 3TO «SIBHOE TpeBblllIeHe TOUHOCTH MOJIENH, TaK Kak
cmpykmypa ¢usuieckoeo npocmpancmsaa (Ul 8pemeri) Ha cmoab ma-
AbLX UHMEPBAAAX Yce 808ce He COOMBEMCMBYEmn MAmMemamuieckol mo-
deau meopuu seujecmseentolx duces (8ciedcmesue K8AHMOBLLX erHome-
HO8)».

«Jleno,— npojo/mKkan 3eb0BHY,— MPOCTO B TOM, YTO HAXOJIUTh WH-
Tepecylolllie Hac OTHOUIeHHWsI KOHEeUYHbIX MNpPHUpalleHUd TPyIHO, MO3ITOMY H
NpUyMaHbl IPUOJKEHHbBIE acumnmomudeckue Gopmyasl 1Jst HUX. DTH-TO
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npub/KeHHble (HOPMYyJIbl MaTeMaTHKH M HA3bIBAIOT CBOMMH TpeiesilaMH H
MaTeMaTHUeCKUMH TIPOU3BOAHBIMH. B J0o60M peasbHOM NpHUMEHEHHH TEOpHH
cJle/lyeT YUYHTBIBATb, MEHbIIE Yero He cCJlelyeT JesaTh TpHpalleHus, 4ToGbl
pe3yJIbTaTbl TEOPHH COOTBETCTBOBAJIH IKCIIEPUMEHTY>.

JlnuTenbHasi AUCKyccUs 3aKoHUMach TeM, uto [ToHTPSArMH Hamucas CBOW
yueGHHUK Hauas aHasu3a. OH yKasas yxe BO BBEIEHHH K HEMY, UTO HEKO-
mopole uU3UKL CHUMAIOM B03MONCHOIM USYUAMb L NPUMEHAMb AHAAUS,
He 80cx005 00 e20 NOAHO20 A02UHeCK020 0OOCHOBAHUS, U Y4IMO <ABMOP
Hacmoaujeeo yueOHuUKA... ¢ HUMIL COCAACEH .

[IpounTaB TH CTPOKH, 3e/bIOBHY CKadas MHe: «B Takux cayuasx yumu-
pyrom, ¢ yKazaHueM UMEHU, a TaK 3T0 — NpsaMo naaeuam!»

DTa IUCKyCCHsT O MaTeMaTHUECKOH CTPOrOCTH OCHOBAHMI HAyKH BCITOMHHM-
Jlach MHe, KorJia Mol GJIH3KHIl APYT, 3aHUMABIINICS PACCUHTBIBAHHEM TPAEKTO-
pHii CIYTHUKOB M KocMHuecKux KopabJeit, M. JI. Jlunos, cTan cnoputb co MHOM
M0 MOBOJly MOEro Kypca Teopud JuddepeHinanbHbIX ypaBHeHUd (OH uuTas B
MI'Y B 370 Ke Bpemsi JIeKIIHM O CIyTHHKOBOH OaslJIMCTHKE, H Mbl HEpeaKo
00CyK1a/i ¢ HAM TO M JIpyroe, 0COOEHHO MOTOMY, UTO §l TOTAA TOXKE MHOTO
3aHUMavicsl HeGeCHOH MeXaHUKOM ),

«Kak u Bce mareMaTHKH,— cKasajq MHe MHuia,— Tbl YUHIIb CTY/EHTOB
TeopeMe eJMHCTBEHHOCTH, COMJIACHO KOTOPOU UHKMmeepatvoHole Kpusole 00blk-
HOBeHHblx Juthdheperyuarvroix ypasHenuti He nepecekaromea. Ho 310
YTBEp:KIeHHE (XOTS Bbl €ro W JIoOKa3biBaeTe Ge3yKOPU3HEHHO MPaBHJIBbHO) CO-
BepilienHo HesepHo. Hampumep, ypasnenue dx/di = —x umeer petennst x =0
u x=e~'. VHrerpajbHble KPHUBbIE — FPAQUKH ITHX JIBYX pelieHHi — Jito06o#
KOMITbIOTEP MPeKpacHO HAPUCYeT, U Thl YBHIHMIIb, YTO OHH COBEPIIEHHO SIBHO
nepeceKaroTcs.

N60, Hanpumep, npu { = 10 MexKIly 3TUMH JBYMS HHTErPaJbHBIMU KPUBLIMH
He nmpocyHellb U aroma. Tak uto meopema edurHcmsenrocmu — 9mo mame-
Mamudeckas pukyus, umeouas Mai0 OMHOULCHUS K PeAAbHOMY MUPY ».

[Tocsie sTOrO cobeceHUK OOBSICHHI MHE, UTO MMEHHO M3-3a OINUCAHHOIO
s(dexra npu KaKaAoM NpUUaIdBaHUKA KOpabJsi K TIPUCTAHU B MOCJEIHHH MO-
MEeHT MaTpoc OpocaeT Ha MPUCTaHb UYAJKy, KOTOPYIO TaM ObICTPO HAMAaTbIBAIOT
Ha KHEXT (4acTo 9TO JeJaeT, CHPbITHYB Ha MPUCTaHb, TOT »Ke& MaTpoc), Mo-
cJle Uero 3aKAI0UUMeNbHASL HaACmb NPULAABAHUL NPOUCXOO0UM BDYUHYIO,
TMyTeM BBITSTHBAHHST YaJIKH.

OO6bsicHsieTcs1 Bce 9TO Tak. ABTOMATHUECKOe MpHUaJHBAHHE, B COOTBET-
CTBUM ¢ OOULIMMM NPUHLMIAMH TEOPUH YIpaBJeHHsl, OCHOBAHO Ha 0OpammoL
c8a3u: HabJMoast ocTaBlieecs 10 MpUyajsa pacCTosiHUe X, yrpaBjeHHe BbIOH-
paioT Tak, 4To6bl CKOPOCTb TPHYAJIHBAHHS TJIaBHO YMeHbIIATh A0 HyJs (Kak
¢ynkumio ot x). EctecTBenno, 3ta (hyHKUMS — TJajiKasi, T. €. IPH MaJbIX pac-
CTOSTHHSIX X CKOPOCTb GyJeT yObIBaTh C X MPUOJIU3UTENBHO JIHHEHHO.
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[To oGcy:xaaBlieiics Bbille TeopeMe eIMHCTBEHHOCTH, 8pems npuiaiusa-
Hus 6ydem 6ecKOHeu HblLM NPpU A10O00M MAKOM MexaHi3me eradKoll obpam-
Kol ¢8a3u. UToObl NPHUANUTL 32 KOHEeYHOe BPEMsl, HY:KHO JIMOO OTKa3aTbCsl
OT MpPUHLKUIA PeryJaupoBaHus (¢ niajkoil o6paTHON CBSI3bl0), 3aMEHUB yrpa-
BJIEHHE CKOPOCThIO KopabJist paboTol MaTpoca ¢ uajkoi, MO0 COracUThCs Ha
yoap KopabJisi 0 IpUuaJ B 3aKJIOUUTENbHON CTauK NPUUaIHBaHUs (U151 Uero u
00BEIINBAIOT Kpa MPUCTAHU OTCJYKHUBIIHMH aBTOMOOUJIbHBIMH MOKPBILIKAMH ).

To, uto Bce 310 HUMKOrIa He 0OCYXKJIAeTCsi MaTeMaTHKaMH HH B Kypcax
TEOPUH JHHAMHUECKMX CHCTeM W JuddepeHLalbHbIX ypaBHEHHH, HU B TeO-
pUM yTIpaBJIEHUS U OTNITUMH3ALMHU, — 9TO, KOHEUHO, TIPUCKOPOHOE MOCJ/EACTBHE
JUIUTEJILHOTO OTPbIBA MAaTEMATHKOB OT PEalibHOTO MUPA, OT (DU3UKH H TEXHHKH,
B CBOe0Opa3Hyto OallHIO U3 CJOHOBOH KOCTH aKCHOMAaTHUECKOH HayKH.

M. JI. JIn10B noHsi/1 Bce paccKa3aHHOE He B paMKax akCHOMaTH3HPOBAaHHOM
HayKH (KOTOPYIO OH MPEKPACHO 3HaJj), a MOTOMY, UTO 3aHMMaJICSl pacueTom
nocajiki KocMuueckux kopabJeil Ha JIyHy, rie BcTpeuaetcs Ta ke npobJema,
yTO U ¢ KopabJasaMu y npuctanu. Ms-3a paGoraioliieli 31ieCb NPOTUB HAC TEOPEMBbI
€JIMHCTBEHHOCTH KOCMHUECKHE CTaHUMM, ClycKaemble Ha JIyHy WM MJaHeThbl,
CHa0KeHbl JIeMITUPYIOLIMMH TPEHOTAMH C CyCTaBaMH, U HEKOTOPOE BPeMsi OHH
JIOJIXKHBI TIPU M0CaJIKe TTONPhIraTh Ha 3TUX TPEHOTaX, MoKa HeroralleHHasi SHep-
rus He OyJleT JMCCUITMPOBAHa B npouecce U3rubaHnsl KoJieH HOT TPEHOTH.

He orpanuuuBasich ofiHON KPUTHKOH, TPUBEY €llle TPUMEP OTPOMHOMN MOJb-
3bl YETKOTO MaTeMaTHUECKOTO MOJAXO0Ja K peasbHOCTH U3 Apyro# paGotsbl JIn-
Jl0Ba.

JlyHna npukercst BOKpyr 3eMyin 1o opOUTe, MOUTH HAXOJSIIENCS B MJI0CKO-
CTH KJIMITHKH (T. €. B MJIOCKOCTH 0pOUThI 3eM/n BoKpyr CoJiHuA). S3HaMeHHTast
«meopema Jlanaaca 06 ycmoiuusocmu COAHEHUHOU CUCMEMbL» TOBOPUT,
YTO €CJ/Ii HakjJoHeHHe opOUTHI JIyHbl K MJIOCKOCTH IKJUMTHKK HEBEJHKO, TO,
HeCMOTpsi Ha Bo3Myllawoulee BausHue CoJiHuUa, JyHHas opOMTa OyAeT JHLUb
cJlerka kKosie6arbest (OTYEro W MPOUCXOJAT 3aTMEHHS ), HO He OYIeT MEHSITbCs
CUCTEMaTHUECKH (1aaTh Ha 3eMJII0 WM YXOIUTb OT Hee).

JInnoB nocraBus cebe Borpoc, uTo ObLIO Obl, ecjM Obl MepBoHavyasbHas
op6ura JIyHbl Oblla CUABHO HAKAOHEHA K TUIOCKOCTH KJIUNTHKH — CKaXKeM,
o6pagys ¢ Heil yros B 80 rpajycoB (ocTaBasich Ha HbIHELIHEM PACCTOSHHUM OT
Semun).

KoneuHo, nacrosiutyto JIyHy neperHatb Ha Takyto opOUTY HeBO3MOxkHO. Ho
MCKYCCTBEHHBIH CIYTHHK MOXKHO 3amyCTHTb W Ha TaKylo OpOUTY, MepreHau-
KYJISIPHYIO MJIOCKOCTH KJIMNTHKU. M Bompoc 06 3BoJIOLMKM 3TOH OpOUTHI (T10]1
BJHSIHHEM NpUTsKeHust CoJiHLA ) — BIOJIHE peasibHbli /151 OyLylero CryTHHKA.

PesyJibrat JInjnosa okasascst COBEpLIEHHO NTOPA3UTEJbHBIM: MAKas <ncesg-
doayna» ceaauracy 6ol Ha 3emaio yoce wepes wemolpe (npumepHo) eoda!
Tak uTo 3amyckaTb Tako# CIYTHHK HE CTOMT.
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[Tpuunnot najaenust okasbiBaeTCsi He yMeHbllleHHe pajnyca opOouThI (cpes-
HEro pacCcTOsIHUSI CIyTHHKA J10 LleHTpa 3eMJIM), a cxKaThHe MaJloi OCH 3JUIUIICa,
BJ10JIb KOTOPOTO JIBMKETCSI CIYTHHK, T. €. yBeJMUYeHHe ero SKCIEeHTPUCHTETA.
Jlaxke ecau ucxonHasi opouTa ncepaoJyHbl Obliia ¢ OOJMBIIOH TOUHOCTBIO KPY-
rOBO#, TO BO3MYILIIEHHSI ObICTPO MPEBPATAT €€ B JUIMIIC (C yMeHblIaloUleHcs o
BpeMeHeM MaJloi ocblo). XoTs GoJiblliasi OCb ITOrO JUIMICA U COXpaHseT (Kak
ykasbiBaJs JlanJsac) cBO JUIMHY, PaBHYIO JMaMeTPy HEBO3MYLUEHHOH OpOHTBI
(1. e. ntnametpy op6uThl Hacrosieh JIyHbl), yBesrueHre IKCIIEHTPUCHTETA CO
BpeMeHeM cjle1aeT 3TOT Y3KHH 3JUIMIC B KOHIE KOHLOB MOXOXKHM Ha BCEro
JMIL (MPOXOAUMBIN TyJla U 06paTHO) OMpPe3okK.

Beaedcmesue amoii cuabHOU dKCyermpuuHocmu opoumol ncesooryHol
ama opbuma HauHem nepecexams 3emaio, TaK UTo Takas MCeBoJyHa yna-
JIeT Ha 3eMJII0, X0Tsl cpedree 3a nepuoji oOpallleH!sl ee pacCcTosiHME OT LieHTpa
3eMJIM M 0CTaHeTCsl paBHBIM TAKOMY Ke CpefHeMy /st HacTostel JIyHbl (j1axe
1 B CaMblil MOMEHT MajieHusl ).

HeckosbKo ¢/ioB 0 pasHulle B3MJIsiA0B (PM3UKOB U MATEMATHKOB Ha XapakKTep
Hated o6uledt Haykd. K KOHIly BTOpOro ThicsiuesieTHsl Halllell 3pbl KypHall
«Ycnexu pu3MyeCcKuX HayK» BbIMYCTHJ I06UJIEHHBIH HOMEp W 3aKazas MHe Jisl
3TOro HoMmepa 0630p «Matemartka ¥ (pU3HKa» (]Be JIpyrve MareMaTHUeCKHe
CTaThM B TOM 2Ke HoMepe »KypHaJsia Hanucanbl K. Beitepuirpaccom u K. Slko6u).
MeHsi nopasusio To, 4TO peakiMs BbIOpocHJIa M3 MOel CTaTbM JBa UETKHX
JI0Ka3aTesIbCTBA PE3KOT0 Pa3/IHUMS MEXKILY MOAX0aMH MATEMAaTHKOB U (DU3HKOB
K TOHSTHIO HCTHHBL: OJIHO M3 3THX JI0KA3aTesbCTB COJepKaoch B snurpade,
ObiBlIeM 1MTaTod M3 kHurk . pénunrepa no cratucTHyecKol TepMoauHA-
MHKe, a Jpyroe — B 3ajaue sl JOLIKOJIbHUKOB.

Bor 311, BUIMMO HEMoHATHIE pelakiueil, Mecta. DNUrpacdoB y MeHs Obl1o
JIBa: MePBbIf (COXpaHUBLINIACS ) — BbicKasbiBanue Crenpans: «H3 scex Hayk s
boabuLe BCeco MOOAI0 MamenamuKy, mak KaKk 8 9molil HayKke co8epUIeHHO
HEBO3MOMNCHO auyemepue, Komopoe 1 boavuie 8ceeo Herasucy ». Buaumo,
Crenjanio HpPaBUJIOCH TO, UTO B MaTeMaTHKe, €CJH Y»K OJHAXKJbl COCUMTAHO,
UTO 1LIECThIO CEMb — COPOK JIBa, TO TaK OHO W OCTaHeTCsl HaBcerja: MCTHHA
OKOHYaTeJbHa M HEeOCNOopUMa.

[ péaunrep ke nuuiet: «/10A0%CUM BEAUYUHY AN6HA PABHOL HYAIO, XO-
ms, 80-nepsolx, aivha pasHol Hyso OblMb He Moxcen, a 80-8MOpLLX, ee
obpaujerue 8 HYAb NPOMUBOPEUUNO Dbl OCHOBAM KBAHMOBOU MEXAHUKU.
Buanmo, GpuanKu NpeanounTaioT He aduiMpoBaTh CTOMb SIBHO CBOE MOCTOSH-
HOe JIMlleMepHe, C ero JBYCMbICJEHHOCTbIO TEPMHUHOJNOIMMU W C BHYTPEHHHUMH
JIOTHUECKUMH MPOTHUBOPEUHSIMH CBOUX TEOPHH.

Korna s nbitasnest noz:xe o6¢cyiuTh 06HAPYKHUBIIHECS PA3JUUHs] C TJIaBHBIM
pelakTopoM KypHasa, akagemukom B. JI. [unsGyprom, oH jpokasasn MHe, UTO
MamemamuKku 8oobuje Huueeo 8 (huauKe NOHAMb He Moeym, TIPH OMOIIH
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thopmy.Jibl U3 CBOEl cTaThi. «BoT,— cKasaJs oH,— uTo, rno-Baiemy, 0603HauawT
9TH CHMBOJIBI?»

$1 nymas, uto noHumatro, u ckasaJj: «HIeKe i BCTpeuaercs ABaKibl: BUIH-
MO, 3TO O3HAuaeT CyMMHpPOBAHHE, M0 COMVIAlEHUI0 DHHUITEHHA, TaK UTO peub
UIET O MOJIOXKUTEJbHO OIpesiesieHHON (popMe — cyMMe KBaJpaToB — He 3Halo
TOJIbKO, CKOJIbKMX, BeJlb Mpe/e/ibl U3MEHEHHUsT HHIEKCA He yKasaHbl».

«Hrak,— obpanoBasncsi Qu3NK,— Kak M BCe MareMaTHKH, Bbl HHuero He
nonumaere. Benb GykBa i —.aamurckas, a He rpeueckast. 3Hauum, 3HaUeHUN
vetebipe: 0, 1, 2 u 3. Uro xe Kacaercsi cymmuposarus, To €ro TyT BOBCE H
HeT: 9T0 0603HAUeHHE PEJNFATUBUCTCKOE, MOITOMY OJIMH W3 KBaaApaToB Gepetcs
¢ Opyeum 3HAKOM, 4em ocmanvHole mpu!»

Mtue Tak u He ypanoch y6eiuTh cobeceHHKa, UTO Heroxke o6Go3HAuaTh
BbIUMTAHME 3HAKOM CJIOXKEHHSI (M UTO OrpaHUueHHe «CKOPOCTb He Bbillie 60»
6eCCMbICJIEHHO, TTOKA He 00bICHEHO, HIIET JIK peub 0 KHJIOMETPAX B Uac HJIH XKe
0 TapceKax B CeKyHIy).

Ho BoT elite BTopoii npuMep, NoKasblBaloOLMI KapAHHaAbHOE pa3jinune Ma-
TEMaTHYECKOr0 H (PU3MUECKOTro CMocoOOB MOCTAHOBKHM M MOHUMAHUS 3aauH.

B moe#i craTtbe 6bl10 1Ba o6pasia (M3 crapbix yue6HHKOB). MaTemaTnue-
ckast 3anava: «Ha kHuscHot noake padom cmosm dsa moma [lyuwkuna.
Cmpanuysl Kandoeo Moma cOCMasgiLiom eeo Mmoauny 2 cu, a Kaxoas
oba00cka dobasasem ewe no 2 um. Yepso npoepeld om nepsot cmpa-
HULUbL nepsoeo moma 00 nociednet cmparuyobl 8Mopo2o, N0 HOPMAIL K
cmpanuyan. Kakoe paccmosinue ox npo2pol3?»

Y MeHs1 Obl1 yKazaH W HeOXHJAHHbIH oTBeT: 4 MuJIMMeTpa. Penaxius
UCIpaBUa MOSTOMY YCJIOBHE HA «OT nociedHeli CTPaHHIbl MEPBOro Toma Jo
nepsoti sroporo». ToroJsornueckoe MbllllJleHHE — TPyJHee, 4eM MOXKHO Tpe6o-
BaThb OT pelaknu (U3UUECKOro KypHasia. A y060e HeOXKUIaHHOE YTBEPKIAEHHE
pEeNaKTOphl BCErja CTapalTCs 3aMEHHUTb MPUBBIUHOK cebe TPUBHAJBLHOCTDIO,
XOTsi Obl IPOTUBOIOJIOKHOH UCXOJIHOMY YTBEPHKJIEHHIO.

Henasno (8 deppanst 2002 r.) Boinyck «Hayka» raszetsl «M3Bectus» 3a-
MEHHJI B MO€H CTaTbe O MPOEKTe pedopMbl ILIKOJIBHOTO 06pAa30BaHUS MOU CJIO-
Ba «IIJIaH COCTOUT B TOM, UTOObl OmMmeHumo oOyueHHe BCEM MPaKTHUECKHM
3HAHUSIM M MpeaMeTam» Ha GoJsiee TPUBBLIUHYIO PELAKTOPY (opmyJy: <«IlaH
COCTOMT B TOM, uTOObl omdamo npednoumenue (HaKTHUECKHM 3HAHUSM H
npeaMeTam».

BosBpaniasich K HEMOHUMAEMbIM pellaklMeil 3ajauam, YyrnoMsHy — 3ameua-
TeJIbHYI0 — 3aJauy (PM3HUECKOro CTHJIS U3 CTAPOro yueOHMKA apU(pMETHKH.

«[pebey navin Ha nodke ssepx no Hese. [1o0 Tpouykum mocmom y
Heeo cuubaro wasny, loonasuwuce 0o Jlumeiinoeo mocma, on 8cmpemun
opyea, komopoltl emy Ha amo ykazaa. Toeda epebey nonavia 8HU3, 8CACO
3a waanoil (¢ makoi yce, KAk npesxcde, CKOPOCMbIO OMHOCUMEAbHO 800bL),
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u doenan ee uepes 20 munym, nod /[leopuyosoim mocmom. Onpedeaume
ckopocmov mevenus Hesol».

Mamemamuky sicHO, uTo 3Ta 3ajaua Hepaspelrma. Ho coctaButesin Gblin
JueMepamu (Wan dusukamu?). OHW peliaju ee Tak: «COMJIACHO MPHHUHMIY
OTHOCHTeJIbHOCTH [asinsiesi, rpebell OTIIbIBAA OT LISANbI BBEPX M JOTOHSJ ee
BHU3 OJMHAaKOBOe BpeMmsi — Te ke 20 MUHYT. 3HAuuT, ULIdna MporJblia oT
Tpoutikoro mocta 10 JIBopiosoro 3a 40 MUHYT. A maKk KaKk pacCTOsiHHE MEX]Ly
THMH MOCTAMH COCTABJISIET OJIHY MHJIIO, TO...».

Bce dusnueckne 3anauHuky ¥ yueGHHKHM OCTPOEHbI 110 3TOMy 06paslly: He-
SIBHO MPEJNoJaraloTcsi U3BeCTHBIMU KaKHE-TO PACCTOSHUS MEXKIy MOCTAMH UJIH
MHble 00CTOATEIbCTBA, O KOTOPbIX «HET HYKJbl» FOBOPUTb (3TO BCErja Hamo-
MuHaeT MHe cTapyto crathio B JIAH CCCP «O donTtanupyoliiei 1esiTeJJlbHOCTH
KHTOB», B KOTOPOH yuyacTBOBAJa, MPH BHIUMCJIEHUH LIUJIMHIPHIECKOTO 06beMa
KHTa, (hopMyJIa, CojlepKalllast BETMUMHY <ITH» — <KOHCMAHMY, Komopas 041
2PEHAAHOCKUX KUMO8 PABHA MPEM> ).

MaTtemaruuecKas CTPOroCTb 4aCTO OKA3bIBAETCS TPYAHOTIPEOIOJIUMBIM MTpe-
MATCTBHEM JIa2Ke U JI/15 XOPOILMX MaTeMaTHKOB. CJleayloliuii TpumMep 3aHMCTBO-
BaH M3 3aMeuartesbHON Kaaccudyeckol kuurn P. Kypanta u [ Po66unca «Uro
TaKoe mMaremMathkar» (HeJaBHO Mepen3aHHol Ha PyCCKOM SI3bIKe).

Peub uger o npumenenun tonoJiorud. [lycTh Ha katsuleicss Mo ropu3oH-
TallbHOMY PEeJbCOBOMY MyTH MiaTopMe YCTaHOBJIEHA MEPHEHIUKYISPHO Pesb-
cam 3aKperieHHast FOPU30HTaJ/IbHAs OCb, HAJl KOTOPOH BO3BbILIAETCS COCO0-
HbIH BpallaThCsi BOKPYT 9TOH OCH «T1epeBEPHYThIH MAsTHUK» (CTepIKeHb ).

YTBepKaeTcs, UTo KaKkos8 Ovl HuU Obla 3A0AHHbLL 3AKOH OBUNCeHUs
naamgopmol (8 meueHue LPOMEICYMKQA BPEMEHU OM HYAL 00 eOuHulbl),
HAUANbHOE NOAONHCCHUE <MAAMHUKA» MOJNCHO 8blOPAMb MAK, 4mo OH 8
KOHeUuHbLl MoMeHm spemenu He bydem eopusonmaner (Xaccjaep YUTHH).

ABTOpbI J10Ka3bIBalOT 3TO TaK. EC/JH MCXOJHOE TOJIOKEHHe MasiTHUKa —
FOPU30OHTANILHO Jiexauee, BIepeJl MO0 XO/y, TO TAKUM OHO M ocTaHercs. Ecu
K€ HCXOJIHOE MOJI0YKEHHE — FOPU30HTAJIbHO JiexKauee, HO Hasall 1o XO.y, TO
3TO COXPaHUTCH.

PaccmotpuM Tenepb npou3BosibHOE HauajbHoe noJioxkenue. Koneunoe mno-
JIOXKEHUE OTIpele/IsieTCsl HauaslbHbIM. DTa HempepbiBHAs (QYHKUHS TPUHAMAET
o0a 3HaueHUs «Briepea» W «Haszan». [1o Teopeme TOMOJOrHKM OHA MPUHUMAET H
MPOMEKYTOUHbIE 3HAUEHHS], UTO U TPeGOBAJIOCh JI0KA3aTh.

Hekoropoe Bpemst Hazaa MHe mepenasu npocbOy ot npod. Po66unca (Ky-
PaHT K TOMY BpPEMEHH YK€ yMep) MocTapaThCsl MCMPaBHUTb 3TO «OUIMOOUHOE
JI0Ka3aTesbCTBO». [1es10 B TOM, UTO HUKAKOH HEeMpepbIBHOH (PYyHKIHH «KOHEUHOE
COCTOSIHHE MPH JIAHHOM HAuaJibHOM COCTOSIHMH» TYT CPa3y He BUJIHO: €€ HY»KHO
elle TOUHO OMPeNesIUTh (C KAKHM-TO YUeTOM BJIMSIHUSI BO3MOXKHBIX YI1apOB O
niatpopmy), U Hy:KHO JOKa3amo ee HEMPEPbIBHOCTh. §1 cJiblllal, uTo amepHu-
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KaHCKHe MaTeMaTHKH, TMbITaBLIHeCs BCE 3TO ClesaTh, Hanucaau (HeM3BeCTHOe
MHe) COUMHEHHe C OIIMOOYHBIMU MPOMEXKYTOUHBIMH YTBEPKAEHHUSMU U JIOKa-
3aTeJbCTBAMH, TaK UTO BOTPOC O «MasiTHHUKe» M CerojHsi, BUIMMO, OCTaeTcs
OTKPBITHIM.

O06cyzkaast 0HaXK/bl BOMIPOC O MPOUCXOXKIEHUH MAaTEMATHKH Ha 3acelaH|u
®paniysckoro MateMaTHueckoro o6u1ecTBa, s cKasalj, uTo Mamemamuka —
amo dacmo Pu3uKu, ABALIOUAAC, KAK U PUSUKA, IKCNePUMCHMANbHOL
HAYKOL: pa3HUIla TOJBKO B TOM, UTO B (PM3HUKE IKCMEPUMEHTH CTOSIT OOBIYHO
MHUJIJTHOHBI JIOJIJIAPOB, @ B MaTeMaTHKe — eJIMHULbl pyOJIeit.

OJuH KpynHeHInid GppaHily3CKHi MaTeMaTHK HanucaJj MHE B OTBET MHCHMO,
rjle cKasaJj, uro, MO €ro MHEHHI0, MaAmemMamuKka, HarpoTHB, He uUMeem ¢
Gusurotl Huueeo obujeeo. OH 106aBUJI, UTO HAM, MaTeMaTHKaM, He CJelyer
nyOJIMKOBaTb 9THX MHEHMH, TaK Kak «8 maxol nybaukayuu dagce cambli
AYHULLL MAMEeMAMUK CNOCODeH CKa3amb COBePULeHHeUULYIO YYulb>.

5] He coMHeBalOCh, UTO «CaMbIM JyUlIUM» OH HasblBaJ ceOsi, TaK UTo paclie-
HHBAIO TO TIHCbMO KaK Oymepare: CMEPTOHOCHOE OpYXKHe, Mopazkalollee ecJu
He LleJib, TO OXOTHHKA.

Uepes HeKoTOpOe BpeMsi Ha OJHOM OGHIHATBLHOM OGCY:KAEHHH MpobJieM
obpasoBanusi B Mockse BeicTynus akagemuk [l. B. AnocoB co cienyioneit
«KPUTHKOH ApHosbaa». ApHoJibl omyOGaHKOBaJ (M 9TO MpaBia) B OAHOH CBO-
el cratbe («IlosMmaremMaTnKa: IBAsETCS JIM MaTeMaTHKa €IMHOH HAyKOH WJH
Ha0OpPOM HCKYCCTB H pemecesi» B BblMylleHHOH MeX1yHapojHbIM MaTeMaTH-
ueckuM coto3oM K 2000 r. kHure «MaTemartuka, ee rpaHHLbl U EePCHEeKTHBbI»
(non penaxuueit B. Apuosbna, M. Atbu, I1. Jlakca u b. Masypa) cpaBHe-
HHe BbICKasblBaHWH JBYX KpynHefwux anre6pauctos. [wiabbept (B 1930 r, B
cratbe «MaremMaTHKa U eCTEeCTBO3HAHUE» ) MULIET, UTO K2eOMempus — Uacnb
¢usuku». A UMTUPOBAHHDIN Bbillle (PPAHIY3CKUE MATEMATHK YTBEPMKIAET, UTO
<Yy mamemamuki u QuUIUKIL Hem Hiuueeco oo eco.

M3 3THX IBYX yTBep:KAeHHH ApHOJbA (3asiBUM TOKAAIUHK) YCMOTPES Tpo-
tHBopeune. Ho 570 — notomy uto «ApHOJMBJ, B CHJTy CBOMX HHTEJIEKTYaTbHBIX
HEeJI0CTATKOB, JIMOO He uuTas, Jubo He noHsi1 Apucroress». st Tex xe, KT,
noao6Ho MHe (MpoaoJiKal AHOCOB) uMTal W MOHsT APHUCTOTENs], MPOTHBO-
peunsi TYT HeT, 3aTO €CTb BbIBOJ <Yy MAMEMAMUKL Hem Huueeo obujeco
¢ eeomempuel». «M moTomMy,— 3aKJIOUMI CBOIO peub aKaleMHK AHOCOB —
s Mpejlaralo u3 gcex mamemamuueckux kypcos (0yab TO B YHHMBEpCH-
tere, B Cpennei llIkone nan B erckom Cany) eeomemputo noanocmoro
UCKAIOYLLIMbY.

! Tuckycenst 06 stoit 3agaue X. Yutun ony6ankoana: B. E. Blank. Book review: What is
mathematics? // Notices of the Amer. Math. Soc. 2001. Vol. 48, Ne 1. 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 HeCKOMBKO HeJlesb 51 MOJYYHI OT MHHHMCTpa oOpasoBanusi Poccun
niaH paspa6oTaHHblX MHHMCTEPCTBOM HOBBIX MPOTPaMM /ISl IIKOJ TI0 BCEM
npeameram. B cootBercTBUM ¢ MHeHHeM AHocoBa (M36paHHOTO MO MOeil XKe
6oJsiee paHHel MHMLMATHBE npejactaButeseM OTienenus mateMaTnku Poccuii-
CKOM akajeMuu HayK npu MuHucrepcTBe 06pa3oBaHus), Kypc eecomempuu Ovla
NOAHOCMbIO UCKAIOHEH U3 8CeX YUeOHbLX NAAHOS.

HexoTopoe Bpemst st 60poJicsi TIPOTHB 3TOTO MPaKOOECHOTO pelleHHs]; Co-
OTBETCTBYIOIIHE MHCbMa TIPOTHB HCKJIOUEHHS TeOMETPHUH OTNpaBuiu MuHu-
cTepcTBY Yuenbiit coBer MaremaTtnuueckoro nucrturyra umenn B. A. CreksioBa
Poccuiickoil akageMuu HayK — C OJIHOHW CTOPOHbI U MpeACTaBUTe U psiia 060-
POHHbBIX MPEANPUTHII (COOOIIMBIINE MHe 00 3TOM rojioM nod:xe B JlyGHe)—c
apyroil. Hepes HecKosbKO MecCsiiieB MHHUCTP MpHC/Ial MHe (¢ 6J1aro1apHOCTbIO)
nepepaboTaHHyIO BepPCHIO yUeOHbIX MJ1aHOB, TJle TeOMETPHsI BepHyJIach Ha CBOeE
CTapHHHOE MeCTo?.

[IpaBna, nepepabartbiBaloTCsl NPOrpaMMbl TpeGOBaHHWH K LIKOJbHHKAM Ha
ypoKax U 0COOEHHO Ha 3K3aMeHaX (KOTOpble, BIPOUeM, NMPeJroiaraercs 3ame-
HUTb TECTaMH ).

HenerocTb TecTOBBIX HCIBITAHKI X0polio noKasbiBaeT onbIT CLUA, rie ne-
CSITHJIETHSIMU POJIb TIPOBEPKH FeOMETPHUECKHX 3HAHUI laBaJiach 3anave: «Hadi-
mu nAouwads NPAMOY20A6HO20 MpeyeoAbHUKA ¢ eunomerysoll 10 dotinos
U ONYWEeHHOU Ha Hee 8bl.comOll OAUHOU 8 6 010UMO8.

OKOHUMBIIHE POCCHHCKHE HIKOJbI HCIMBITyeMble HEe MOIJIH JaThb MCKOMOE
«petenne» (S =ah/2 = 30 KB. 10IIMOB), TAK KAK OHAMAJIH, UTO MAKUX Mpe-
Y20NbHUKOB Hen: BepUINHA TIPSIMOTO YTJa JIEXKHT Ha OKPY:KHOCTH, IHaMeTp KO-
TOpOH — runotenysa. [1osToMy BeIcOTa He MOXKeT GbITh IJIMHHEE MSITH TIOHMOB.

Ho sTo He ocraHaB/uBaer JIOOUTE]EH TECTOB: OHM «J0Kasaju» cJjadoe
YMCTBEHHOE PA3BHUTHE MOCKOBCKHX LIKOJbHUKOB MX HECITOCOOHOCTbIO OTBETHTD
Ha TecTOBbIH Borpoc: «Ymo obueeo y exca ¢ MOAOKOM?> (51 TOKE He peLudI,
Y HCTIBITYIOIINE COOGIIHUIN MHE OTBET: OHH 00a CBEPTBHIBAIOTCSI» ).

Jla MUHeT HalIUX IKOJIBHHKOB yatia cust! [TycTb oHu mo-mpexkHeMy peraioT
HaCTOSILIME MHTEpeCHble 3a/laul, KaK OHM U JIIoOAT!

Bompoc o Tom, Kakie mMaTeMaTHuecKue 3aaud 3aC/yKHUBAIOT TOTO, UTOObI
MX TMbITATHCST PEIIUTh, U 3aUeM OHH CTABATCH U PELIAIOTCsl, BEChMa HErpocT’:
npo6siembl Pepma u Tuiabbepra, Pumana u [lyankape umeroT AJHHHYIO M NO-
YUUTEJbHYIO HCTOPHIO. §1 MpHBeLy HUXKe HECKOJIBKO MTPHUMEPOB, MOKA3bIBAOLIHX,

2CoBpeMeHHblil yrIpaBuTesb CyNepKOMIbIOTepHOH (hupMbl nuieT: «[eoMeTpHio nopa nepenectu
B KypC MCTOPHMM, TaK KaK BCe ee 3ajaud JiMb0 pellleHbl, JMO0 peraoTcs HHBIMH MeTOJaMH.»
(J. Bailey. After Thought. Basic Books, 1996). [Tonbitki 06yuntb 1og106HbIX JIIOJEH MbILIJIEHHIO,
JIOTHKE U YBaXKEHHIO K HayKe M KyJbType Ge3HajeKHbI.

3[Moyuurenbuble mpuMepsl 3ajau, KOTOPhIMU He caedyem 3anumathes, npusen M. Tliank B
CrielMaibHO MOCBSILEHHON HeHy»KHbIM 3anauam Jjekuuu 1946 r. B I'értunrene. Ilpocrefitmii ero
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B UACTHOCTH, CKOJIb MHOTO€ HEBEPHO B PACNPOCTPAHSIEMbBIX MO STOMY BOMPOCY
MHeHUsIX. 3BeCTHbIN «3MOHUMUUECKHH MPUHIMIT» COCTOMT B TOM, UTO €CJH
Kakoi-n60 00beKT (Hanpumep, AMepHKa) HOCHT Ube-TO HMsl, TO 3TO — He
UM Nep8oOMKpPLI8AMeNs.

3aBenoBaBnii  OTneneHneM mareMaTHku Poccuiickoli akaaemuu Hayk
(AH CCCP) Hukonait Hukosaesuu Borosiio6oB Beerna yoexaan Mensi, YTo0bl
s evaTaJjl CBOM CTaThM He B MaTeMaTHUeCKHX, a B (puaHdyecKux ypHasax*. [To
€ro CJOBaM, YUCJIO 4yHTaTesell Xopollled cTaTbh OyJeT TaKUM »Ke — CKayKeM,
Thicsiua. «PasHuila,— Mpojo/zKajd OH,— COCTOMT B TOM, UYTO MPH MyOJUKALUH
CTaThbM B MaTeMaTHUECKOM »KypHaJjie 3Ta Thicsua uuTatesiell oOpasyeTcsi 3a
COTHIO JIET, MO JI€CATH UMTaTeNel B TOJl, U 9TO — BeuHas caasa. [Ipu ny6saukaiuu
e B (hM3MUECKOM »KypHaJie BCsl Thicsiua uuTaTesiell MPOUTET CTaThio B MEPBbie
)Ke HeJlesid, U aBTopa HeMeJIeHHO BhIOEPYT B aKajeMHKH, a uyepe3 CTO JHeH
HUKTO y2Ke He OyJIeT TOMHHUTB HM$1 aBTOpa, XOTS U Pe3yJibTaThbl, U METOJIbl CTAThH
Oy/1yT BCEMH MOCTOSHHO MCMOJIb30BaThCs, KaK 0011leM3BeCTHbIE (1, padyMeercs,
6e3 CChIJIKM Ha aBTOpa U C MOCJELYIOUIUM MPUCYKIeHHEM HOOeNeBCKO NPEeMHUH
3a 3TO JIOCTHXKEHHE JIPYTHUM )».

Brnpouem, H. H. Borosiio60B nokasas MHe Ha 3amMeuaTesibHOM NPUMepe Tpe-
UMYLIECTBA CBOEH MparMaTHUeCKOH TOUKH 3peHus. B To Bpems si XoTeJs H3/aTh
B pyccKoM repeBoje u3bpanible courHennsi A. [lyankape, a u3narejbCTBO
OTKasbIBaJ0Ch (ccbliasich Ha KpUTHKY [lyankape, ony6iukosanuyio B 1909 1. B
«Marepuanname U SMOKPHOKPUTHLIM3ME> ). Korna g ctaj npocuTh pa3BUBaB-
utero uaen [lyankape H. H. momoun, on ckasasn: «Hy:xHo ncnosnb3oBarth To, uto
[Tyankape, Kak U Mbl ¢ Bamu 06a, Obl He TOJBKO MaTEMAaTHKOM, HO TakxKe M
(hU3MKOM, JIaXKe eCTECTBOUCIIbITATENIEM. A €CTECTBOUCTILITATEb JIOJIKEH BUIETD
B Ka)KJ10M SIBJIEHUH MPHUPOJbI, JaxKe HENPUATHOM, BPOJE H3BEP:KEHHS ByJKa-
Ha, BOBMOXKHOCTb MCIMOJb30BaTh 3TO fIBJEHHE B HAyUHbIX LeJsX, HANPUMEp —
y3HaTh UTO-JIHGO O BHYTPEHHEM CTPOEHHH 3EMJIH.

B Halem cyiyuae peub WET O IPYrOM HEMPUSITHOM SIBJIEHHH TIPHPOJIbI, KOTO-
poe HaM H HY»KHO HCIO0JIb30BaTh: 3TO aHTHCEMHMTH3M W aHTHIHHIITEHHHAHCTBO
oTHesbHbIX sy, CkasaB 3To, OH HamucasJ B H3JaTeJbCTBO MHUCbMO, 00b-
sicHsitolllee (COBEPLIEHHO CMpaBe/UIMBO), CKOJb BeanKu 3acayru [lyaHkape B
CO3JIaHHUH TEOPUH OTHOCUTENLHOCTH. OH OMyOJMKOBaJ MPUHLMI OTHOCHTEIb-
HOCTH B cBoell ctathbe «O6 H3MepeHnH BpeMeHn>» JIeT 3a JIeCsTh 10 DHHIITelHa,

NpUMep — JIMCKYCCHsI O TOM, Kakasi CTeHa B ayJUTOpuu npasan? PacXoxjeHne CTOSILEro y J0CKH
JIEKTOPA U €ro cJjyliareJieil o 3ToMy BONPOCY HENPUMHUPUMO, TaK KaK OHM 0OpallleHbl JPYT K APyry
JMLAMH.

Mue cayuanocs, BrpoueM, HabJ01aTh, KaK (DM3UKH YCIIELIHO CIPABJISIOTCS C MOJ0OHBIMU JIOTH-
yeCKMMH TpoTHBOpeunsiMi. Hanpumep, uHoraa nomoraer ux rnparmatiueckasi CHCTeMa H3MepeHHil,
B KOTOPOW ¢, & 1 47 BCe paBHbI eIUHHULIE.

4Cpemnt Moux unraresieii Bee paBHO GoJiblie (GU3MKOB, MEXAHUKOB, ACTPOHOMOB H T. .
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KOTOPBIH JIMIIb B COPOKOBBIX T0JIaX yKasail, UTo OH, 110 COBETaM CBOEr0 YUHTeJIsl
MunkoBckoro, pazo6pan 31 pa6othl [lyankape no Hayana cBoux.

N tpextomnoe «M3bpanHoe» [lyaHkape usnann no-pyccku, BkJtouas cra-
Tbio 00 U3MEPEHHH BpeMeHH, HO 6e3 KPUTHKH DHHILITEHHA.

§ 2. Marematuueckoe mpakobecue
npotus A6ens u npotus [lyankape

Sl nanpetoch Goaibiiie pacckaszath 06 Abese u [lyankape, uem o MpakoGecax.

Bornpoc o ToM, Kakne mMaTeMaTHueCKHe BOTPOCH 3aCJ/y:KHBAIOT BHHMAaHHUs,
a Kakue HeT, oueHb HerpocT. OJIMH BEeJIMKHIl COBPEMEHHbIH MaTeMaTHK chopMy-
JIMPOBaJl CBOH OTBET TaK: «Y3HaTb, XOpolla JiM 3a7a4a, MOKHO TOJBKO OJHHM
CrocoOOM: Ha/l0 ee PeLIUTb>.

Ha Esponefickom III marematnueckom konrpecce (B bapcesone, B 2001 r.)
Obl10 0O'BSIBJEHO O JIPYroM pellieHHH npobJeMbl 06bSICHEHHsT CYyLIHOCTH Ma-
TEMATHUECKON JeATEeJbHOCTH HemaTeMaTHKaM. OJMH KPYMHbIE COBPEMEHHbIH
JledTeslb cKasajl, YTo Koraa oH Obll CTYJEHTOM MaTeMaTHUecKoro akyJbTeTa,
TO OTBETHJ CTyJIeHTaM JIPYTHX ClelHraJbHOCTel B 6ape, IJie OHH BMECTe MHJIH:
«Bor, nmon sToft KypTKOI Ha MHe pybaiuka. Mamemamuka nozgoasent mue
golBepHYMob PYOAWKY HAUSHAHMKY, He cHumad Kypmku!» OH yTBepKia-
€T, uTo, MpOoJieJaB 3TO TOMOJOIMHUECKOe yrpayKHeHHe, OH HaBCeraa JaJj CBOMM
KoJIIeraM «sICHoe MpeJicTaB/leHde 0 MaTteMaThHke». $1 xKe mory 106aBHTb, UTO
MMEHHO TaKue MpeJCTaBJ/eHUs O AeATeJbHOCTH MaTeMaTHKOB MPUBOIAT NPAaBH-
TeJILCTBA W OOLLECTBO K NpeKpalleHnto pUHAHCHPOBAHUS ITOH HAyKH H Ipo3sT
e/l TOJIHbIM YHHUTOKEHHEM.

Besuuaiimit dpanuysckuit marematuk A. [lyankape nucas, uto B ma-
TeMaTHKe HeMaJso «Ja—HEeT» BOIPOCOB, Bpojae npobsembl Pepma: ecTb JH
LLeJIOUMCIIEHHbBIE TTOJIOZKHUTEJbHbIE pelleHust Y ypaBHeHus X"+ y"=2", rue n
60Jbllle IBYX?

[To cnoBam Ilyankape, umeHHO 3TH «OUHAPHBIE» MPOOJIEMbl THOENbHbI /15
MaTeMaTHKU: MO-HACMOAWeMy uHmepecHole npobaemol He JOMYCKAaloT HHU
CTOJIb TOUHON (DOPMYJIHPOBKH, HH OJIHO3HAUHOTO «Jla—HEeT» 0TBeTa. MHTepecHo,
HanpuMep, y3HaTb, KaK M UTO MOXKHO U3MEHUMb B YCJOBUSIX 3a/laul (CKaxeM,
B TPaHUYHBIX YCJOBUAX 51 JUddepeHiasbLHoro ypaBHeHus ), He Hapyuias
ero (0IHO3HAUYHOH ) pa3petiuMocTH. MHOTO TaKUX HOMYCTHMbIX H3MEHEHUH UJIH
MaJsio? MIMeHHO MpH MCCJeN0BAHMH TAKOr0 POja BOIMPOCOB, a He «jla—HeT»
3ajau, BO3HHMKAlOT, Mo MHeHuio [lyaHkape, HOBble MaTeMaTHUECKHe TEOPHH,
a cJefoBaTesIbHO — M (pyHIaMeHTaJbHble OTKPHITHS, U 3aMeyaTesbHble TMpH-
JIO)KeHHs1 (KaK B CaMOH MareMaTHKe, Tak M BHe ee, HATlpuMep B MeJHlMHe
ToMorpacui Ui B HeOeCHOH MeXaHHKe KOCMHUECKHX TI0JIETOB).
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Cam [lyankape noctpous, HCXO/s U3 ITOrO, TaKHe HOBbl€ HAyKH, KaK TOMO-
JIOTHIO U TEOPHIO TMHAMHUYECKHX CHCTEM, TeOpHIo GU(YpKALMI U TEOPHIO aBTO-
MOPGHBIX (DYHKIMH, MPUHIMIT OTHOCHTEJILHOCTH H BapHallMOHHOE UCUHCJICHHE B
uesiom®. Kak ocHOBHbIE 3aj1au MaTeMaTHku Oyyiiero XX B. OH Ha3BaJ TOIja
MOCTPOEHHE MAaTEMaTHUECKOTO amnapara TEOPHH OTHOCHTEJBbHOCTH M KBAHTO-
BOH uanku. OMbIT MOCAEI0BABLIErO CTOJETHS MOKa3aJ, UTO €ro OTKPbITHS H
npejcKasaHusl Cbirpald B pPa3BUTHM MaTeMaTHKH HEM3MEPHUMO GOJbLIYIO POJib,
ueM cocTtaBJ/ieHHbIH THabGepToM (110 ToMmy ke ciydato KoHua XIX B.) crniucox
U3 Mapbl AECATKOB «JAa—HeT» 3anau. B «npobyemax [unbbepra» npakTuuecku
OTCYTCTBOBAJa, HANIpUMep, UMEHHO HauboJiee pa3BuBaBiiascs B XX B. o6s1acTb
MaTeMaTHKK — TOTOJIOTHS, 3aTPOHYTast JIULIb OTUACTH B THJALOEPTOBBIX NPoOJIe-
max 13 (o cynepriosuimsix) u 16 (o BelllecTBEHHBIX aire6GpanueckKuX KPUBbIX H
0 Mpee/bHbIX LHKJAX).

K konmy XX B. MexyHapoaHblii MaTeMaTHUECKHH COI03 BbIMYCTHJ KHUTY
«MaremaTika, ee rpaHulbl U MepCreKkTHBb» (non penakuueil B. ApHosbra,
M. Atbu, I1. Jlakca u B. Masypa). B srtoii kuure comupexrop bBomHckoro
mMaremaTuueckoro uHctuTyta [O. V. MaHuH nas cBOM HOBble OMNpesesieHus
MareMaTHKH, MaTeMaTHUecKoro o6pa3oBaHusi H HOBYIO OLIEHKY CTOSILLHX Mepejt
MareMaTHKOH 3ajad. O HUX 51 Terepb U paccKaxy.

Mamemamuxa, corsacio MaHuHy, — M0 0Mpacib AUHBUCTUKI UL
Guroroeuu, 3aHuMAIOUAACA NPEOOPAZOBAHUEM KOHEUHbLX YeNnOUYeK CUM-
80108 HEKOMOPO20 KOHEUHO20 aipasuma 6 opyeue maxue yenouxi npu
NOMOWU KOHEUHO020 YUCAQ «epammamudeckuxy npasui. OTiuune oT ecre-
CTBEHHbIX $I3bIKOB, BpOJE KMTaHCKOro, aHJIMACKOrO WJM PYyCCKOro, COCTOMT
JIMLIb B TOM, UTO B FPaMMaTHKE 3TOr0 CHELMaNbHOrO f3blKa €CThb OTCYTCTBYIO-
1IMe B XKMBBIX f3bIKax MpaBu/a (Harnpumep, HA00p CHMBOJIOB «1 + 2» MOXKHO
3aMEHHUTb Ha CHMBOJ «3%).

[unb6ept, 104r0 MpUAEPKUBABLIMHACS aHAJOMMUHOrO (POPMalbHOTO orpe-
JleJIeHHsl, OCTaBMJ1 €ro, rocJjie Toro Kak [€esb onposepr ero oNTHMHCTHUECKOE
NPEJoNoKeHe BO3MOKHOCTH MOJIHOH (hopMasiM3allik BCell MaTeMaTHUeCKoH
Hayku. [€nesb nokKasas Hajaduue B KaxKaoH jocTaTouHo Goratoi opmasibHOM
TEOPUH TAKUX YTBEPKIECHWH, KOTOPblE HeAb3s HU JoKa3amb, Hil Onposepe-
Hymo B paMKax 31o# Teopuu. Ceifuac 10Ka3aHo, UTo K 3TOMY KJaccy npuHajjie-
»KUT, Harpumep, runoresa Kantopa o6 OTCyTCTBHHM MPOMEKYTOUHON MOLLHOCTH
MEXKJ/ly MOLLIHOCTSIMH MHOKECTB BCEX LIeJIbIX W BCEX BELIECTBEHHBIX UMCEI.

Jokasameabcmeaa HeBO3MONCHOCMU SBISIOTCS 3aMeuaTesbHON U riy6o-
KO HEOUEBHJIHON UaCTbl0O MATEMaTHKH, U 5 MPUBELY 3]leCh TAaKOe J0Ka3aTe/b-
CTBO JUIsl JIPYrOro cJyuasi: I0KaxKy HeBo3MONMHOCMb NOCMPOEHUs YeHmpa

°B cuoBape Jlapycca (1926 r.) A. Tlyankape orpenessiicsi Kak «aBTOpP TMOHSITHST (DYHKILHSI
Dykca»: mikona [lyankape cyuiectByer ckopee B Poccun, uem Bo ®panitiu.
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3a0aHHOL Ha NAOCKOCMIL OKPYICHOCTMIL NPU NOMOULU OOHOU AULLb AUHELKL
(IMpKyJIeM W JIMHEHKOH MOCTPOUTh LIEHTP MOXKHO).

IT0 10Ka3aTeJbCTBO HAUMHAECTCSI C PACCMOTPEHHUST KKOCOTr0» KOHyCa, OMU-
patolLerocsl Ha 3alaHHyl0 OKPY>KHOCTb: IpsIMasl, COCJUHSIONIAs BEPLIMHY KO-
Hyca ¢ LEHTPOM OKPYKHOCTH, J0JI2KHA He ObITh MepreHaAnKYJ/IsIPHON MJO0CKOCTH
OKpY»>KHOCTH. B 3TOM ero «kocuna».

Kocoii konyc He siBasieTcsi BpaulatesbHO CHMMETPUUHBIM, U €ro ceyeHHe
MJIOCKOCTbIO, TEPHNEeHANKYJSPHOI ero (eCTeCTBEHHO OMNpeessieMoii) ocH, 3J1-
JIMIITHUHO — 51 He coOMpaloch HHM MCIOJb30BaTh 3Ty 3JJHNTHYHOCTb, HU ee
JIOKa3blBATh, HH J1aXK€ TOUHO OMPEE/sTh €OCh».

BakHbIM CBOHCTBOM KOCOro KOHyca SIBJISIETCST TO, UTO OKPY’KHOCTH TMOJIy-
YaloTCs MPU ero nepeceyeHurd HeKOTOPLIMU JIBYMSl HenapaJle/IbHbIMU TJ10CKO-
CTSIMH (OIMHAKOBO HAKJIOHEHHBIMH K OCH, HO B TIPOTHBOTIOJIOKHBIE CTOPOHBI).
CylilecTBOBaHHe TAaKWX HenapaJsuiiesibHbIX APYT JPYry KPYroBbIX CEUeHHH J10-
KazaTb Jierko (Xorst Obl M3 cOOOpaXKeHUi HeNpepbIBHOCTH OTHOLIEHWH JJIMH
oceil MoJlyyarolllerocst B CeUeHUH 3JJIMNCA B 3aBUCUMOCTH OT HAKJIOHA CeKyllel
MJIOCKOCTH ).

[Tpennosioxkum Tenepb, 4to Kakne-gu60 MOCTPOEHHs MPSIMbIX HA HCXOHON
MJIOCKOCTH BCErja JIOCTABJSIOT LEHTP HCXOJHOH OKpYKHOCTH. CrpoeKTHpyem
BCIO 3Ty KOHCTPYKUHMIO HA MJOCKOCTb Henapas/esbHOro MCX0AHOMY KPyroBoro
CEUEHHSI JIyuaMH, UCXOJSIILMMH U3 BepllMHbl KoHyca. Torja Ha 3ToH MJIOCKOCTH
HerapaJJ/esbHOro ceueHusl OYJyT BbIMOJNHEHbl Te »Ke camble MOCTPOEHHS JIH-
HeHKOM, UTo W Ha uCXoAHOH TuockocTH. M ecan 6bl 3TH mocTpoeHus: Bceraa
NPUBOJIMJIN K LIEHTPY, TO 0Ka3aJoch Obl, UYTO LEHTP HCXOJHOH OKPYKHOCTH U
LEHTP HenapaJiieJIbHOro e KpyroBoro ceueHusl MpoeKTUPYIOTCS APYr B Apyra
JIy4OM M3 BEPLUMHBI KOHyCa, T. €. JIeXKAT ¢ 9TOW BEPLUMHONW Ha OJHON MPAMOH.

Ho st jBa 1ieHTpa Ha OJHO# MPSIMOE ¢ BEPLIMHON KOHyca He JiexKaT (UTo
JIETKO MPOBEPUTH JIaXKe MPOCTO IKCIEPUMEHTANBHO).

3HAuUT, MOCTPOEHHS], BCETIA MPUBOJISILIETO K IEHTPY OKPY>KHOCTH, HE Cy-
L11eCTBYeT.

Jlpyroii KnaccuuecKuil mpuMep ApeBHeH Hepas3pelinMol 3a1aul — TeopeMa
AGesist 0 HecyleCTBOBAHHH (DOPMYJIbI, COCTOSILIEH U3 PAJMKAJIOB H M3 PaLto-
Ha/IbHBIX (DYHKIME, 10CTaBJsIOLIEH pellieHde o611ero aarebpauueckoro ypas-
HeHUsl NATOH (UK GoJsiee BHICOKON ) CTereHH, HallpuMep ypaBHEHHUsI

(1) +axt + b’ +ex* +dx+e=0.

HokazaresbetBo 3Tol TeopeMbl AGesist — TonoJiornueckoe. Ero npotie 06bsic-
HUTb JISl CJlyuasi ypaBHEHHsT TOKOpoue,

(2) x> +ax+1=0,

KOTOpOE y2Ke TO2KE€ Hepa3pelnMo B paarKaJjax B YKa3aHHOM BbIlI€ CMbICJIE.
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KomniekcHoe pelleHre x 9TOro ypaBHEHHUs! siBJIsIeTCs (MSITH3HAUHON ) KOM-
nJIeKCHOH anrebpanyeckor (pyHKIMEH OT 3HAUeHHsT KOMIJIEKCHOTO KO3 hHIIH-
enta a. Korma KosdduimeHT a HernpepbiBHO MeHsIeTCsl, MsTh KOMIIEKCHBIX
KOpHEH ypaBHEHHS TOXKE HENpepbiBHO MeHsoTes. Ecain MeHsATb KodphuuueHt
Tak, uToObl Y ypaBHeHUs (2) HU B KAKOW MOMEHT He ObIO KPaTHOTO KOPHSI,
TO MOXKHO HEMpPEPbIBHO CJIEAUTh 32 KaXK/bIM OTJAeJbHbIM KopHeM. M ecin B
HEKOTOPBLIIl MOMEHT 3HaueHHe Ko3(uilMeHTa @ BepHeTest K CBOEMY HCXOAHOMY
3HAUEHMIO, TO W JIBUraBLIMECs HENpepbIBHO KOPHH BCEe BMecTe B KOHLE OyayT
TEMHU 2Ke, UTO U B HauaJjle, OJIHAKO KaXKIbli OT/E/bHbIH KOPEHb MOXKET MPH 3TOM
BEPHYTbCSl HE HA CBOE HCXOAHOE MECTO, a HAa MECTO JPYroro KOpHs, KakK 3TO
MPOMCXOJIUT, HATIPUMED, ¢ KOPHSIMHU KBaJpaTHOro ypasHenust x2 + a =0, Korja
KOMIIJIEKCHbIA KO3(hULMEHT a 06X0IUT BOKPYT Haua/la KOOpPAHHAT.

B pesysibrate 1BH:KEHMSI apaMeTpa a BO3HMKAET MepecTaHOBKa MsTH KOp-
Hell MCXOJIHOTO ypaBHeHHUs (1Sl KBaJpaTHOrO ypaBHeHHs1 3T0 Obljia Obl NPOCTO
nepecTaHoBKa, MepeBosilias KOPeHb X B KOPEHb Xg, a Xog — B X1 ).

BceBo3MOXKHBIM (He MPUBOASLIMM T10 JOPOre K KPaTHBIM KOPHAM) MyTsM
JBHKEHUS KO3(D(DHUIIMEHTA @ OT HAYaJILHOTO MOJI0KEHHST 06pPaTHO K HEMY K€ OT-
BeyaeT HeKOTOPbIH HaGOp MepecTaHOBOK KOPHEH HaualbHOIO ypaBHEHHUs. DTOT
Habop oOpasyer rpyriy: ecJiM JBe NepPeCTaHOBKH PeasiM3yloTcsl JABHKEHHSIMHU
Ko3(dulMeHTa a, To MOXKHO peasn30oBaTh W UX MPOU3BEJEHHE, COCTOsIIEE B
MoCJIeI0BATE/ILHOM TIPUMEHEHHH CHAauasa OJIHOM, a MOTOM JAPYroi nepecTaHoB-
K. I 3T0ro Kos(hhUIMEHTy a HYXKHO MPOUTH CHauaja MepBblii 3aMKHYTbINH
nyTb, a MoToM BTOpoH. I1pn npoxoxkaeHuu nyTH B o6paTHylo CTOPOHY OyleT
peajii3oBaHa MepecTaHOBKAa KOpHei, oOpaTHasi TOH, KOTOPYIO peaJsii30BblBall
MCXOJIHBIA NyTb (NPOU3BeIeHUe MPSMON W 06paTHOMN 1epecTaHOBOK BO3BPALLLAET
KaXX/Iblil KOPeHb HAa CBOE HCXOIHOE MECTO).

Wrak, Bce peasudyemble MyTSMH B MJIOCKOCTH KO3(dULMEeHTa a nepecta-
HOBKM KOpHel x 06pasyloT rpymiy. dTa rpymnna nepecTaHoBOK KOPHeH HCXOHO-
ro ypaBHEHHS Ha3bIBAETCS €ro epynnol MoOHoOpomuu (<0 HO3HAUHOCTH BJIOJIb
nyTen» ).

UroObl MOHATH BCE 3TO, MOJE3HO HAUTH TPYIy MOHOJAPOMHUH MPUBEIEHHOTO
Bbillle ypaBHeHust (2). OkasbiBaercs, ama epynna cocmoum ug scex 120
nepecmano8oKk NAmu KOpHel Ucxo0H020 YpasHeHuUs.

[pynna Bcex n! nepectaHOBOK 7 MPEAMETOB Ha3blBAeTCs n-i cumMmempu-
yeckoil epynnoti n ob6o3navaercs yepes S,. Hanpumep, rpynny S; MoxkHO
CUMTATh IPYNINON U3 LIECTH CUMMETPHI MPaBUABHOTO TPEYroJbHUKA, BEPLIMHbI
KOTOPOrO OHA TI€peCcTaBJsieT, a rpynny S, — rpynnoil u3 24 cuMMmeTpuil npa-
BUJILHOTO TeTpasjpa (B Helt 12 Bpalenuit u 12 orpaxkeHuit), nepecransier xe
OHa YeTblpe BEpLUMHbI TeTpaspa.

Bpatienust o6pasytor noarpynny R B 3TOH rpynre CUMMETPHI: ponu3Beie-
HUe JIByX BpallleHnH siBJsieTcsi BpauleHueM. [pynmna R He KOMMYTaTHBHA.
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B rpynne BpatlueHuil TeTpasapa ecTb elle 3ameuatesbHas noarpynna G u3
4 snementoB. OHa COCTOUT U3 Tpex BpalleHHid Ha 180° BoKpyr ocel, coenHs-
IOLLMX CePEeIMHBI MPOTHBOMOJIOXKHBIX pedep, U U3 TOXKIECTBEHHOro npeobpaso-
Banus. Ipynna G KoMMyTaTHBHA.

[pynna BpaieHuil TeTpasapa AeHCTBYeT Ha TPOHKE MPSMbIX, COEIUHSIOLINX
CepeIHbl MPOTHBOMOJIOKHBIX pebep. YKaszaHHasi Bblllle MOArPYMNa COCTOUT B
TOUHOCTH M3 BCEX TeX BpallleHHH, KOTOpble NEePEBOJAT KaK/Ayl0 U3 OMUCAHHBIX
Tpex npsiMbIx B ceOs. Takum 00pa3oM, Mbl MoJyuaeM LENOUKy M3 Tpex rpyrn

G—R—S,.

B rpyrne cummerpuii Tetpasapa S, ecTb ellle U Apyrue NoArpymnrbl — Harpumep,
rpymnna 6 CHMMeTpPHil, OCTaBJSIONIMX HA MECTe OJIHY W3 BEpPUIMH, UJIH U3 JBYX
CUMMETpHH, MepeBosLIMX B ceOs1 0OJHO U3 pebep.

ITH NOArpPyNIbl, OIHAKO, 3aBUCAT OT «CJy4ailHOr0» BbIOOPa (BEpIIMHbBI HIH
pebpa), OHU MEHSIOTCS MecTaMi NP MepeHyMepali BepuIdH (Kak roBOpsT B
MareMaTHKe, <TpH M3MEHEHHWHM CHCTEeMbl KOOpAMHAT»). Hanpotus, rpynnsl G
1 R He 3aBHCSIT HH OT KaKOro Mpou3BoJia B BbIOOpe CHCTEMbl oTcuera (T. .
OT HyMepalWH BepILIMH): OHH UHBAPUAHMHbL OTHOCHTENBHO TaKOTO H3MeHe-
HUSl HyMepaluu BeplIuH (KOTOopoe, HanpuMmep, NpeBpaThio Obl MepecTaHOBKY
| -2—3—1 B nepectaHoBKy 2—4 — | — 2, ecsiu Obl Mbl MPUIAJIH BEPLIH-
Ham (1,2, 3,4) nomepa (2,4, 1, 3)).

MuBapnanTHble MOATPYNIbI HA3BIBAIOT TAKXKe HOPMAAbHOIMU OeAmens-
mu. Besikuit pas, Korja nojarpynmna B rpynnbl A siBJsieTCs HOpMAJIbHBIM JIeJIuTe-
JieM, MOXKHO «paaniesiuth A Ha B» n o6pasoBath HOBYO rpyny C, Ha3biBaeMyto
pakmopepynnoti (n o6o3uauaemyio C = A/B). nementamu rpynnbi C sps-
I0TCsT «KAQCCHL cMedcHocmu» aB snementoB rpymmbl A no noarpyme B.

Kanace emexkHOCTH aB s/1eMeHTa @ — 9T0 MHOXKeCTBO (He nojarpymnmnal) Bcex
npou3BeieHuil Bujia ab, rae b — no60# 37eMeHT MOArpynibl 5. JTOT Kjaacc —
MOJIMHOXKECTBO IPyMIibl A.

YmHoxkenue B C onpejesisieTcss KaK yMHOXKEHHe npejcTaButesieit: (a,B) x
x(asB)=a,a, B. Knacc a,a; B He 3aBUCUT OT OT BbiOOpa MpeJcTaBUTEei
a; ¥ ay KnaccoB a;B u ayB, a TOAbKO OT caMMX KJIacCOB, e€CJid MOArpyrmmna
B — nopMmasibblii genutens. ®akroprpynna Z/nZ rpynnbl LebIX UHces Mo
MOJTPYIIIe UMCe, IeJAIMXCS Ha /1, Ha3bIBAETCs PYIIOH BEIUETOB M0 MOJLYJIIO 11
1 COCTOUT U3 1 SJIEMEHTOB.

[Tosie3Ho UMETb B BHIy MOCTPOEHHYIO BhIlI€ LIEMOYKY («H3 Tpex Ipynm H
JIBYX OTOOparKeHHii» )

|l -B—A—-C—1.

Crosiiast 10MOJHUTENLHO CJIeBa €IMHULLA 03HAUAET, [0 OMPEIeJEHHIO, UTO 0TO-
OpaxeHue B — A — BJioXKeHHe MOArPYMNIbl (T. €. UTo 00pa3bl PasHbIX JeMeH-
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TOB Bceraa pastble). CTosiliasi IONMOJHUTENLHO ClipaBa eMHHUIIA O3HAUaeT, Mo
onpesesenuio, uto o6pas orobpaxenus A — C mokpbiBaer rpynmy C Leu-
koM. Kaxknasi cTpesika 1o orpejesieHuIo NepeBoIUT MPoU3BeIeH e JIIOObIX IBYX
oTobpaxkaeMblXx 00BEKTOB B MpoM3BelieHHe UX 00pa3oB (Takue oTOOparKeHHs
Ha3bIBAIOTCS 2OMOMOPDUIMAMUL).

Kaxnas cocennsis napa CTpesoK B Hallled CTPOKE W3 UETbIpeX CTPeJoK
ob6JajlaeT TeM CBOMCTBOM, Ha3bIBA€MBIM TOYHOCTbBIO, UTO BblX0O0ALU UL U3 Cped-
Hell epynnol eomomophusm nepesodum 6 1 8 mournocmu 8eco 06pas npi-
800U e20 8 CPEOHIOI0 ePYNNY CAe8A 2OMOMOPPUIMA.

[lenouka (B Hell MOKeT ObITb W OOJblle TPYyNn U roMoMophU3MOB) Ha-
3bIBAETCS MOUHOLU NOCACO08AMENbHOCTbIO, €CJIH B KAXKIIOH CPEIHEl Tpyre
BBITIOJIHEHO YKA3aHHOE U TOJUEPKHYTOE BbIllle CBOHCTBO TOUHOCTH.

dakroprpyrnbl M0 HALIUM CHelHaJbHBIM HOPMAJIbHBIM JISJUTENSIM JIETKO
BBIUMCIUTB. DTH IPYIIIbI

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

COCTOSIT U3 JIBYX, TPEX W UETbIPEX JEMEHTOB COOTBETCTBEHHO, W Kaxcdas u3
HUX KOMMYMamusHa.

UroObl BCe TO MOHATb, MOJE3HO PACCMOTPETh elle rpynny B Bcex cHM-
MeTpuil KyOGa. B Heli 48 snemeHToB. Y KybGa uerbipe OoJbllHe AHATOHAJH.
Cummerpun Ky6a mnepectapssiioT UX. Mbl nosydaem romomopduam

B*)Sélv

COMOCTABJISIOIIMI CHMMETPUH KyHa nepecTaHoBKY auaroHasei. O6pasom siBJisi-
eTcsl Besl rpynna 24 nepecTaHoBOK JHaroHasied.

B toxknectBeHHyto nepectaHoBKy | oToGpaxKatoTcsl Be CHMMETpHH KyOa:
TOXKJIECTBEHHAS W aHTHIOAJ/bHAS (CUMMETPHS OTHOCUTENILHO LieHTpa). B uacr-
HOCTH, MOArpynna u3 24 BpauleHuil Kyba otoOpa)kaercs Ha rpynmy S, nepe-
CTaHOBOK JIMaroHaJsiefl u3oMopHo.

Terepb HY»KHO MOCMOTpPETb, KaKWe M3 TMOJTPYIM TPYMbl BCEX CHMMETPH
KyOa SIBJSIIOTCS B HEll HOPMaJIbHBIMHU J€JIHUTEJISIMU.

OcHOBHOE /ISl TEOPUU PA3PElIMMOCTH YPaBHEHUH B pajukajiax MOHATHE
TEOPUH TPYII — 3TO MOHATHE pasgpewumoi epynnol. PaspeminMocTb — 3T0
«COCTaBJIEHHOCTb M3 KOMMYTaTHBHbIX cOCTaBJ/stoWmnx». [pynna G HasbiBaercs
paspeuiumott, ecau s Hee CyLIeCTBYET TaKasi LelouKa HOpMaJlbHbIX JeJIHTe-
Jiei

|-G —Gy—...—(G,=0)

(G, — nopmaibublit senntenb B Gy ), uto Bee dakroprpynnbl Gy /G, Kom-
MYTaTHBHbI.
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Briiie Mbl mokazagu, uro rpynna S; CHMMETpHE TeTpasjpa paspelnma.

Elite Jierue npoBepuTh pazpelinMoCTb TPYNIbl S3 CUMMETPHH MPABHJILHOTO
TPEyroJIbHHUKA.

Henamuoro ciioxHee 10Ka3aThb paspeliiMoCTb TPYNIbl B cHMMeTpHil Kyba.

Ho cambiM 3ameuaTesibHbIM sIBJsieTCs TOT (akT, uto epynna Ss ecex 120
nepecmano80K NAMU IAeMEHMO8 yoce Hepazpeuuma. Jta Hepaspelin-
MOCTb CJIe[lyeT U3 TOro, UTo edurHcmeerHolll umerowuica 8 epynne S; He-
MPUBUANbHOLIL HOPMAAbHBLE Deaumeny — amo epynna u3 60 yemnolx ne-
pecmarnosok. A oHa yoce He umeem HemMpuUBUAALHOLY HOPMANbHLLX OeAll-
meaei (mpusuaivHole —amo | u cama epynna).

JlokasaTeJbCcTBA 3TUX CBOHCTB TIPYMIbl MEPECTAHOBOK M3 MATH JEMeH-
TOB MOXKHO M3BJjIeUb M3 CBOKCTB JIOJIEKa3/1pa — MPaBUJILHOIO MHOTOTPAHHHKA,
uMmetollero 12 (oTciona «1oieka», rpeueckoe «JBEeHaAlaTb») MATHYTOJbHbIX
rpaneii, cxoasumxcs no 3 B 20 BepimHax u nepecekatoipxcs no 30 peGpam.

B nonexasip MoxKHO BIUCATh NATh KyOOB, BEPLIHHAMH KaXK10I0 H3 KOTOPbIX
SIBJISIETCS YacTh BepLIMH joaekasapa. C 9TOH 1e/blo HauUHeM ¢ OJHOH M3 MSTH
JuaroHasieil rpand. Ha nByX coceHMX rpaHsiX, CXOISILIMXCS B KOHLE 3TOH
JIMArOHaJ/M, TOXKe BbIOEpEM M0 MPOXOJslIel uepe3 3Ty BepIIHHY JHAroHaJu
rpanu (Tak, uToObl TPH CXOASIIMECS B STOH BepllMHe JIOJI€Ka3jipa BbIOPAHHbIE
JIMaroHa/ii TpaHell MepeBOAMUCH JIPYr B JIpyra COXPaHsSIIOUIMM 3Ty BepLIMHY
BpalleHdeM aojekasapa). [lponosmkas 3ToT npoiecc BbiGopa jauaroHasel B
BepUIMHAX YK€ MOCTPOEHHbIX AMaroHasied rpaHer, Mbl OyaeM MoJyyaTb BCe
HOBbIE JIHATOHAJIM IpaHel W BEPLIUHbI, MOKA HE MOCTPOUM BCe 8 BEpPIIMH HCKO-
Moro Ky6a u Bce 12 ero peGep (SIBJSIOLIMXCS IMaroOHAIsIMK JIBEHALIATH TpaHel
JI0JIeKasIpa ).

Ha kaxkno#i rpaHu ofeKkasapa Mbl MOJAYUUM TAKMM TyTEM OJIHY JHaroHaJb.
Ecau 6bl Mbl Hauaau ¢ IPyrod M3 MATH AUaroHajeid UCXOAHOH rpaHu, TO TMO-
CTPOUJIM Obl IPYro¥ M3 MATH BIHCAHHBIX B JI0jIeKavIp KyOoB.

OnucaHHasi 3/1ech KOHCTPYKIHMS Oblia Hcrosib3oBaHa Kenuiepom npu aHa-
JIM3€e TJIAaHETHBIX OPOUT U TIOMCKE 3aKOHA pacIipe/iesieHHsi pacCTOSHUE TIJIaHET OT
CoJiHLIA B reOMETPUH MPABUJIbLHBIX MHOTOTPAHHUKOB, BIUCAHHBIX JIPYT B JApYyTa.
OH HasbIBasl 3TO «rapMOHHUEH MHpa>.

[IposenaB Takyto e KOHCTPYKLMIO C IMAarOHAISAMKU TPaHeil /sl HCXOAHOTO
Ky6a BMECTO JI0JIeKasdipa, Mbl MOJYUHJIM Obl JIBA TETpa3pa, BIMCAHHBIX B KYO
(BMeCTO TATH KyOOB, BIUCAHHBIX B JIOJIEKA/Ip). DTO MOCTPOEHHE TETPAIIPOB
M03BOJISIET JIETKO J10Ka3aTh Pa3pellMMOCTb TPy CHMMETPUI U BpalleHHi KyO0a,
a ¢ HUMHU — Pa3pelMMOCTb B paJiiKajaXx ypaBHEHHH UETBEPTOH CTEreHH .

Jlnst nonekasnipa u rpynnbl S; aHau3 MOArPYIN U HOPMaJIbHBIX JleUTesei
HEMHOTO CJIOXKHEE, HO TOXKe B TIPUHILIMIIE MPOCT: MEPEMHOXKAsk CHMMETPHH, Jier-
KO TIPOBEPHUTb, UTO MOArpyIna o6si3aTeJIbHO COBMAJaer co Bcel rpynmnoi S,
€CJIM OHa COJIEPIKHUT XOTsI Obl OJIHY CHMMETPHIO, TTEPECTABJSIONLYIO NATh KyOOB
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HEUeTHbIM 00pa3oM, M YJIOBJIETBOPSIET MPHHIIMIY OTHOCHTENLHOCTH («He3aBH-
CUMOCTH TOJTPYMIbl OT BbIOOpPAa KOOPJAMHATY), ONpelessiioleMy HopMaJbHble
JIEJTUTEITH.

Jlesi0 B TOM, UTO TPUHLMI OTHOCHTEJNbHOCTH JIOCTABJISET BMECTE C JaHHOM
(HeueTHOIT) cHMMeTpHel TaK MHOTO JPYTUX (MOJyUalouXCsl U3 Hee KaKoH-J1100
ellle CUMMeTpHEN, JIeHCTBYIOLIEH KaK MepeBbiOOp CUCTEMbl KOOPJMHAT), UTO U3
UX TIPOM3BEJIEHUI COCTABJISIETCs yKe Bes rpynna Ss.

3 HepaspelIuMoCTH TpyMbl S5 MePeCTaHOBOK MSITH 2JIEMEHTOB CJIEyeT U
Hepa3pelIMMOCTb TPYNI MePeCTaHOBOK OOJIbILIEr0O Uhcaa 3JeMeHToB Sg, S7, ...

BosBpatuasics K Teopeme AGessi, st CKaxy TOJIBKO, UTO TPyINa MOHOAPOMUH
KOpHSI cTerend m (x =a'/™) — KoMMyTaTHBHAsi rpynmna (Tpymnna BbUETOB MO
MoayJio m). A epynna monoOpomui KOMOUHAYUU HECKONbKUX KOPEHHbLX
GPyHKyuLl cocmagasemcs U3 MOHOOPOMULL COCMABALIOUUX ee PadUKAA08
(kopenHvlx hyHKyuil) Tak, 4TO Tpyrra MOHOJPOMHH KOMOMHALIMH OKa3biBa-
€TCsl pa3peliuMon.

[TosTomy oOlliee ypaBHeHHE CTEMEHU D WJM Bblllle HEPA3PELIMMO: Bejlb €ro
rpyrnna MOHOJPOMHM Hepadpelluma (UTo cJeyeT, Kak 3T0 00bSCHEHO Bblllle, U3
aHaJiM3a CUMMETPHIL JIOJIeKasjipa ¥ UX JeHCTBUI Ha 5 BIUCAHHBIX B JIOJIEKAIIP
Ky6OB).

Takum oGpasom, 10KazaTe bCTBO TeopeMbl AGesst COeMHSIET BCe YacTH
MaTeMaTHKU: TEOMETPHUIO (JI01eKavIp), anrebpy (paspelimble Ipyrrbl), TOMNO-
Jioruto (MOHOPOMHUSI) U Jlaxke (XOTsi 06 3TOM $1 Bblilie He TOBOPUJ) TEOPHIO
uhces (ajrebpanuecKux). AHa/M3 ToxKe MOSBJISETCS 3/1eCh — B BHJIE TEOPHH
PHUMAHOBBIX MOBEPXHOCTEH, H 51 CKaxKy ceiuac 06 3TOM HECKOJILKO CJIOB.

Abenresoln unmeepasom Ha3bIBAETCs MHTErPAJ OT PALMOHAJIBLHOH (DYHKIMH
OT JIBYX MePeMEHHbIX, CBA3aHHbIX MEXKIy cO00i ajnreGpanueckum ypaBHeHHEeM:

/= S R(x,y)dx,

H(x,y)=0

rie R — pauuoHasbHast hyHKIMs, a [ — MHOrousieH (onpeiessiiolilil Ty asre-
6panueckyto kpuByto {H/ =0}, B1oJb KOTOPOH BejeTCsi HHTErPUPOBAHHUE ).

I10 — npsimoe 060011IeHHE KJIACCHUECKUX «TaOJUUHBIX UHTErpaaoB» Hblo-
TOHA, BKJIOUAIOUIMX B ceOsl KBaapaTHble KOPHHU, WJH HHTErpajoB OT palu-
OHAJIbHBIX KOMOWHALIMH TPUTOHOMETPUUECKHUX (PYHKLMH, WJIM SJUTUITHUECKHX
MHTErpaJsoB, BbIpayKaloUMX JJIMHY 3JUIMNCA WKW €ro JyTH, BKJIOUAIOIHUX KBa-
JIpaTHble KOPHH U3 MHOTOUJIEHOB CTerneHu 4, U T. 1.

B sToM ciiyuae paauKasoB Jis BbIpaXKeHUs] HHTErPaJIoB BHO HEJOCTATOUHO
(nosiBIAIOTCS, KaK BCe 3HAIOT, elle W JIorapu(Mbl, apKCHHYCbl, apKTaHTeH-
Cbl U T. J1.). AHaJIOrOM pa3pelMMOoCTH B pajiMKajax siBJASETCs B 3TOM cJyuae
BO3MOXKHOCTb UHMESPUPOBAHUL 8 KAACCE INCMEHMAPHOLX (PYHKYULL, T. €.
BO3MOXKHOCTb TIPEJICTaBJIEHHs] HHTerpasa B BUJle KOHEUHOH KOMOUHALIMK pajii-
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KaJlOB, KCTIOHEHT, JIOTapUPMOB, TPUTOHOMETPUUECKHX U 0OPATHBIX K TPUTOHO-
MEeTPHUECKUM (DYHKIIM.

OkasbIBaercst, 3TOT «BbIUHCJAUTENLHBIN» BOMPOC B IEHCTBUTENLHOCTH SIBJISI-
eTCsl TOTOJIOTHUECKHM BOMPOCOM TEOPHM PHUMAaHOBBIX MoBepxHocTel. [leno B
TOM, UTO ypaBHeHue ajreGpanueckoil «kpuoi» {H(x,y)=0} moxHo pac-
CMaTpUBaTh KaK 3ajalolliee MOJAMHOXKECTBO («KPUBYIO») He Ha BELIECTBEHHON
niockoctH R? a Ha komnaekcroi naockocmu C? (cuurasi o6e mepeMeHHbie
X W Y KOMIIJIEKCHBIMH UHCJAMH). DTa «KOMIJIEKCHAsI KpUBasi» SIBJISIETCS B
JIEHCTBUTENLHOCTH (B BELLECTBEHHOM CMbICJIE) MOBEPXHOCTBIO, T. €. IBYMEPHbIM
BElLECTBEHHbBIM MOJAMHOr006pasHeM TOro BElEeCTBEHHO-UETHIPEXMEPHOTO MPo-
ctpaHcTBa RY, KOTOpPBIM sIBJIsIETCsT <KOMILIEKCHasH MIockocTh» C2. 60 0dHo-
eduHcmeserHoe KomilekcHoe ypaBHeHue H(x,y)=0 saBnasercs yxe napoi
BElleCTBEHHbIX: Be/lb HYJII0O PABHbBI M BellleCTBEHHAs, © MHUMAs YacTh 3HAYeHHUs
MHoOrouJsieHa 1.

C TOMOJIOTMYECKON TOUKHM 3PEHHS <KOMIJIEKCHAsl Kpusad» siBJsieTcsl Be-
1IeCTBEHHO-IBYMEPHOH nosepxHocmoro. [najkne 1ByMepHble MOBEPXHOCTH B
TOTOJIOTHH BCe onucanbl. Eciiu Takasi NOBEpXHOCTb CBSA3HA, KOMIAKTHA U OpH-
eHTHpyeMa, To oHa Ju6o auddpeomopdua chepe S?, 6o nosydaercs us ce-
pbl TPUKJIEHBAHUEM HEKOTOPOro KOHEUHOro uucsa g riaiakux pydek. Ciyuait
g =1 COoOTBETCTBYET MOBEPXHOCTH TOPA, ABJAIOLIErOCs cPepol ¢ OJHOH pyu-
KOM, cJiyuail g =2 — MOBEPXHOCTH KpeHJeJisl, T0Jyualollerocs CoeMHeHHeM
JIBYX TOPOB 110 MaJjieHbKO# 06111eil OKPY»KHOCTH (OrpaHUUMBaBIIEN HA KaX/10H U3
CKJIEMBAeMbIX MOBEPXHOCTEN BBIKHJILIBAEMbIH MPH CKJIeUBaHWM JMCK). Uunesno g
Ha3blBaeTcsl pOJOM MOBEPXHOCTH.

OpHeHTHPYeMOCTb, KOTOPO#l He oOJanaeT eHta MEbuyca uin cojepzkatlas
3Ty JIeHTy (Kak oOHapyxujg MEGHyc, MoTOMY U OTKPbLIBLIMI JIEHTY) NPOEKTHB-
Hasl TJIOCKOCTb, BCErJa rapaHTHPOBaHA /sl KOMIJIEKCHBIX MHOTOOOPa3uil (MX
OpHMEHTALIMs 3aJ1aeTCsl HalpaB/eHHeM BpallleHust «oT 1 K i», ¢ Bo3pacTaHu-
eM aprymeHTa BpaulaemMoro Bekropa). Tak uTo Bce KOMIIEKCHble ajreGpan-
yecKMe KpHBble €CTEeCTBEHHO OPUEHTHPOBaHbl. [MaaKOCTb, CBSIBHOCTb H KOM-
MaKTHOCTb — 9TO HACTOsILIME orpaHHueHus. KoMnakTHOCTh BOCCTaHABIMBAETCS
npu a06aBJAEHHU K HeorpaHUUYeHHOH ajrebpanueckoil KPUBOH, BpOje rumep-
60Jibl, ee «OECKOHEUHO ylaJieHHbIX» Touek. Hampumep, KommjekcHas mpsi-
Masl, BellleCTBeHHO auddeomMopdHasi BelleCTBEHHON MI0CKOCTH, AOTOJHSIIETCs
JI0O KOMIIAKTHOH KPUBOH 0JIHOH GECKOHEUHO yJaJeHHON TOUKOH, UTo npeBpaiia-
eT ee B cpepy Pumara, HA3bIBAEMYIO TaKKe KOMHACKCHOLU NPOEKMUBHOL
npamotl. Oxpyxuoctb {x*+y? =1} npu paccMOTPEHUH KOMIUIEKCHBIX TOUEK
CTAHOBHUTCS BEILECTBEHHbIM LIMJIMHIPOM (3TO 0COOEHHO SICHO, €CJIH Mepernu-
caTh ypaBHeHHe, BbIOPaB JPYryl0 CHCTEMY KOMIJIEKCHBIX KOOPJMHAT, B BHJIE
{zw =1}). DTOT LUIMHIP CTAHOBUTCS CepOil MPH €ro MOMOJHEHHH JBYMSI €10
6eckoHeuyHo ypajeHHbIMH Toukamu (2=0 u @w=0). Tak 4to B KOMIJEeKCHOH
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06JIaCTH OKPYXKHOCTB OTpefiesisieT B KauyecTBe MOTIOJHEHHOH PHUMaHOBOH MO-
BEPXHOCTH OMNSATH JIBYMEPHYIO cepy, Kak U npsiMasi, 1 UMeeT POJ HYJIb.

Ocobble TOUKH (KaK KOHeuHble, TaK 1 6eCKOHEUHO yaJeHHbIe) TOSIBASIOT-
csl HA anreOpanuyecKUX KPUBBIX B KauecTBe HCKoueHusi. Hampumep, Kpusble
{xy =c} Ha MIOCKOCTH C KOOPIMHATAMHU X U I HEOCOOBI [TPH BCEX OTJIMYHBIX OT
HyJIsl 3HAUEHHSIX TapameTpa ¢, a npu ¢ =0 3Ta KpUBasi UMeeT OJIHY TOUKY CaMO-
nepeceyenus (M, B MOMOJHEHHOM BHJIE, OHa COCTOMT U3 JBYX MepeceKalolmXxcs
B 3TOl Touke ccep Pumana).

Teopema A6eass. FEcau pod pumanosoil nosepxHocmu Kpusoli
{H(x,y)=0} pasen wnyrio, mo 8ce abesesvl uHmeeparv. 80046 3IMOL
Kpusotl soipadcaiomcs uepesd dsemenmaprole dynkyuu. Ecau e pod
boabuLe HYASL, MO HeKomopole u3 abesegvlx UHmMeeparos 80046 IMOL
KpUBOLU He ABALIOMCA INCMEHMAPHOIMU QYHKyuImu (om KoHya nymu
UHMe2PUPOBAHUL).

YIuBUTE/IbHA B TOH TeopeMe CBs3b COBEPLIEHHO OTJAJIEHHbIX HA TepBblil
B3IVISIL IPYT OT jipyra obJiacTell MaTeMaTHKU: TEOPUU JeMEHTapHbIX (PYHKIH,
MHTErPUPOBaHUsl U TomoJorud. Ho maremaThka eauMHa, XOTS OpraHu3aTopbl
KoHrpeccoB u JeJisiT ee Ha JIECATKH «CEKIMI».

OnuH YacTHBIH cJydail 9TOH TeopeMbl — TaK Has3blBaeMasi <TeOpHsl MOJ-
CTaHOBOK Jiljiepa» — BXOJIMUT UYacTO B HauajbHble Kypchl aHasu3a. Kpusble
pojia HyJib (PUMAHOBBI TOBEPXHOCTH KOTOPLIX iU deomopdibl chepe) obsana-
10T ellle OJIHHM 3ameuaTe/IbHbIM CBOHCTBOM: OHH SIBJISIIOTCS PAUUOHANbHbLMU
Kpusuimu, T. €. MOTYT ObITh 3aaHbl mapamerpuuecku B Buae {x = f(1), y = g()}
MpH MOMOIIM TTapbl pallMOHAILHBIX QYHKUHH (f, g).

Ecau takoe npejcrasienue kpusoit {H(x,y)=0} u3BectHo, TO MbI MOJY-
uaeM Ha 3TOH KPUBOH BblpakeHue abejieBa WHTerpaja B BUIE

§RCx, y)dxe =S R((E), g() (1),

YTO CBOJMT BOIMPOC K MHTErPUPOBAHMIO palMOHAJbHON (DYHKUHMH OT #, a 3TO
BCerJia MPUBOJUT K 3JeMEHTapHOH MepBo0Opa3HOi (PYHKIIMH.

Y6enumcest, HarnpuMep, UTO PALMOHANBLHON KPHBOH SIBJISIETCS OKPYKHOCTb
{x?+ y*=1}. TlpoBenem nist 31010 Uepes Touky (x=—1, y=0) 310il KPUBOIL
npsimyto. O603Hauast TaHreHC ee HAKJIOHA K OCH X uepes [, Mbl I0JyyaeM ee
ypasuenue: {y=1(1+ x)}. [loacrasssisi 370 BblpaxKeHHe B ypaBHEHHE OKPYK-
HOCTH, Mbl MIOJIyUHM JIJIs1 OTIpejiesieH st abCLHUCChl X TOUKH MepeceueHHs npsiMoit
C OKPY2KHOCTbIO KBaJIpaTHOE ypaBHEHHE, OJIMH U3 KOpHe# KoToporo (x=—1)
M3BECTeH, TaK KaK Mbl MPOBOJIU/IN MPSIMYIO Uepe3 3Ty TOUKY OKPY2KHOCTH. 3Ha-
UHT, ¥ BTOPOK KOpeHb BbIpakaeTcs uepes ¢ palMoHasbHo (1o gopmysie Buera
JUISt CYMMBbI WJTH JIJ1s1 TPOU3BE/IEHUsT KOpHEH ).
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A WUMEHHO, MbI IMOJIy4aeM BblIpaKeHHus1

JIOCTABJISIIOLIME PALIHOHAJIBLHYIO MapaMETPH3aLMI0 OKPYXKHOCTH M JIOKa3bIBalo-
111e ee pauuoHanbHOCTh. [TpuBeneHHble hOPMYJIbl BBIPAXKAIOT KOCHHYC H CHHYC
yryia (aprymeHTa KOMIIJIEKCHOTO YHCJIa X + [y) uepe3 TaHreHc (¢) moJIOBUHHOTO
yIrJia U MOTYT ObITh BbIBEJIEHBI M3 3TOTO 0OCTOSITEJLCTBA F€OMETPHUECKH.

Mbl TOJIyuM/Id IBHOE CBeJleHHe afeseBbIX HHTErpajioB BIIOJb OKPYKHOCTH
K MHTErpaJjiaMm OT palMoHa/JbHbIX (DYHKIHMHA BOJb MPSIMOK.

Hcropust atux hopmyd (TecHo cBsidaHHbIX ¢ «Teopemolt [Tucaropa», nocra-
BJISIIOLILEH YpaBHEHHE OKPYXKHOCTH ) BOCXOJIUT K 3aJlaue TEOPHH UHUCe O «Irda-
FOpPOBbIX TPOHKax» (pelleHne KOTOPOH, BMECTE C JIOKA3aTeJIbCTBOM <TE€OPEMbI
[Tudaropa», Gbl0 OMYOJUKOBAHO XaJIesiIMH KJIMHOMHCHIO 3a Mapy ThiCAU JieT
no Iucaropa).

[IpocTefiieit «nmudaropoBoit» TPoHKo# siBaseTcss Tpoika (3,4,5) ueso-
UMCJIEHHBIX JIJIMH CTOPOH MPSIMOYTOJIBHOTO TPEYroJibHUKA, HCMOJb3YyeMOro
ETUIMETCKUMH CTPOUTENISIMH JIJIS TTOCTPOEHHST TPSIMBIX YIJIOB (HanpuMmep, MpH
CTPOUTENILCTBE MUpPaMHUJL). 3ajiaua xe COCTOUT B TOM, UTOObI HAUTH BCe Takue
TPOUKH.

Petienue jocrapseT npeplaylias paudoHasbHas napaMeTpu3atius OKpyK-
HOCTH: ec/Ii MapameTp { UMeeT paluoHajsbHOe 3HaueHHe v/i, TO Mbl MOJyuaeMm
palMOHANBHYI0 TOUKY (X/Z,1/2) Ha OKDYKHOCTH, a M3 Hee — THMAropoBy
TPOHKY LesbIX uhces (x = u? — v?, y = 2uv, z = u® + v®) u, 3a0/1HO, Jl0KA3aTEJb-
CTBO TOTO, UTO JIPYIHX TPOEK, KPOMe LeJibIX KpaTHbIX 3THX, HeT. CraHjapTHas
erunerckas Tpoika mnoJyuaercss npu u=2, v=1. UroObl nojayvajsach He-
COKpaTHUMasi TPOKKa, HY»KHO OpaTb B3aMMHO TMPOCTblIE LieJble Ydcaa 4 W U
pasHoii uetHocTH. [lpu u =3, v =2 noayuaem (x =5, y=12, z=13), TaK uto
574122 =13%

PaumonasbHble BellleCTBEHHbIE KpHUBble 00JaJaloT ellle 3aMeuaresibHbIM
CBOWCTBOM YHUKYPCAAbHOCMU: TaKyl0 KPUBYIO MOXKHO HapUCOBATb «EJIMHbBIM
poCUepKOM Mnepa», He OTpbiBasi ero oT Oymaru. DTO PUCOBAHHE OMpejiesiseTcs
JiBMXKeHUeM Touku (f(1), g(1)) npu aBUXKeHWM napameTpa f BJ0Jib BELIECTBEHHOH
npsimoil. Pasymeercs, 3aech cJieyeT BKJOUATh B KPUBYIO ee GECKOHEUHO
yJaJieHHble TouKH. [unep6oJia, Hanpumep, palMoHaJbHa M YHUKypcasbHa, HO
«eJIMHBIA pOCUEpPK Mepa» MoJydyaeTcss TOJbKO Ha TMPOEKTUBHOH MJOCKOCTH,
Npv BKJIOUEHUH B runepbosy OGECKOHEUHO YyIasleHHbIX TOueK, B KOTOPbIX
COEIMHAIOTCA 00€ BETBH.

Bbiuvic/ieHue pojia 3aJlaHHON ypaBHeHHeM ajreOpanueckoil KpUBOK He Bee-
ria npocto. Heocobas kpusas cmenenu n Ha NPOEKMUBHOL NAOCKOCMU
umeem sceeda pod g=(n—1)n—2)/2 (¢popmyra Punana). B srom npotie
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BCEro yOeIUTbCs TIPU MOMOIIM CJIEIYIOLIEr0 <HTAJbSHCKOr0» Co00parKeHus
anre6panvyeckoll reoMeTpHH.

B komnaexcrom cayuae, 8 omauuue om 8eu,ecmgerHo2o, monoi02uslL
npouje: 8ce HesulpONCOeHHble KOMNACKCHbLE aseebpauueckue 00veKniol
eduroeo cemelicmsa umer0om O0O0UHAKOBbLE MONOAOUYECKUE CBOLCMBA.
Hanpumep, Bcsikoe (HeBbIpOXKIAEHHOE) anreGpanueckoe ypaBHEHHE CTENeHH 71
UMEeT POBHO N KOMNACKCHLLX KOPHELU, TOTJa KaK UHCJO BelIeCTBEHHbBIX
KOpHEH CJIOXKHO MEHSIeTCsl MPH H3MeHEHUH KO3((MHIIMEHTOB HEBBIPOXKIEHHOTO
BEILECTBEHHOrO YPaBHEHUS.

Jles10 3711€Ch B TOM, UTO BbIPOXKJIEHHBIE KOMIIJIEKCHbIE OObEKTbI BbIAEISAIOTCS
KOMNAEKCHbLM yPaBHEHHEM (B cJlyuae MHOTOUJIEHA OT OJHOH NepeMeHHOM 3T0 —
ypaBHEHHe «JHCKPUMHMHAHT paBeH HyJs0»). Ho olHO KoMIJIeKcHOoe ypaBHe-
HHe — 3TO JIBa BellleCTBeHHbIX. [losTOMy Bewjecmsennas KopazmepHocmo
MHO02000pA3USL BOLPOHCOCHHOLY KOMNACKCHOLX 00DeKmoag (Hanpumep, KoM-
MJIEKCHBIX MHOTOWIEHOB, UMEIOUIMX KPaTHbIH KOPeHb) pasHa He edunuue, a
08ym (KaK KOpa3MepHOCTb TOUKH Ha BELIECTBEHHOH MJIOCKOCTH HJIM KOpasMep-
HOCTb BELIECTBEHHOH TPSIMON B TPEXMEPHOM BELLIECTBEHHOM MPOCTPAHCTBE).

CrieloBaTeNIbHO, MHO2000pa3Ue BLLPONCOCHHLX KOMNACKCHOLX 00DeK-
mos He deaum mMHo2000pasue 8cex KOMNACKCHbLY 00DeKmos, Tak uTo MHO-
eoobpasaue HesovlpOINCIeHHbLX 00DEKMOB CBA3HO, U OM O00HO2O U3 HUX
MOJCHO nepeiimu K 11060omy opyeomy Henpepol8Hotl degpopmayueli 8 Kaac-
ce HesblPONCOeHHbLX KOMNACKCHOLX 00DEKMOS.

[Ipu Takoil HEBBLIPOKIEHHOH JlepopMallMK TOMOJIOTHUECKHEe CBOWCTBA Jle-
thopmupyeMoro o0beKTa (UMCJI0 KOPHEH YpaBHEHHs, POl aireGpanuecKoi Kpu-
BOW W T. I.) HE MEHSIOTCS. 3HAUUT, OCTAETCS BHIOPATH OJIMH HEBBIPOXKJIEHHDIH
0O'bEKT Morpolile — cKaxkem, MHorowieH (x — L) (x —2)...(x — n)— u u3yuuthb
Hy?KHbI€ TOTMOJIOTHUECKHE MHBAPUAHTBI TOJLKO JJI1 HETO: OTBET OYJIET TAKHM 2Ke
W JJIS BCEX OCTaJbHBIX HEBBIPOXKJIEHHBIX OOBEKTOB CeMeHCTBa (UMCI0 KOPHEH
OCTaHETCsl PABHBIM 7).

B caiyuae cemeficTBa Becex ajreGpanueckux KPUBbLIX CTEMEHH /1 MOXKHO Ha-
yaTh C 7 MPSMbIX HA MJIOCKOCTH, MepeceKalolxes nomnapHo, Ho He 1o TpH. s
nostyuenust ypasrenust {/ =0} mMoxHO Torna B3siTh B KauecTBe /{ mpousBese-
HUE 71 JIMHEHHbIX HEOJHOPOIHBIX MHOXKHUTEJIEH, 00PALIAIIMXCS B HYJIb Ha 9THX
npsimbix. [osyuaroiasicss kpupast ocofa, Ho ypaBHenue {H =c} ¢ maJjbiM ¢
3aJiaetT yxKe HeocoOy0 KpPUBYIO.

Torosioruio 310l KPUBOI JIETKO HCCIEIOBATD, TAK KAK HCXOJHbIE /1 MPSAMbIX
JIOCTaBJISIIOT B KOMIJIEKCHOH obsiacTi 1 cep Pumana, nonapHo nepecexato-
HIMXCs B pasjuunblx Toukax. [lepexon or ¢ =0 K ¢ =€ 3aMeHsIeT OKPEeCTHOCTD
KaXKJIOH TOUKH repeceueHust JABYX cdep MaJeHbKOH HHJIMHAPHUECKON TpyOou-
KOM, COEJIMHSIIONIEN JIBE KOKPYXKHOCTH», OFPAHHUMBAIOLIHE OKPECTHOCTH TOUKH
nepeceueHust Ha OJIHON M Ha JIpyrok cepe.
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[Toncuer pona Teneps coBceM npoct. Ha oaHoi — HazoBeM ee n36paHHOH —
cpepe KoHuaercsi 1 — 1 Tpybouka, coenHHsIONIAs ee C OJHOH M3 OCTasbHBIX
cep. Ecom y6path Bce ocTasbHble TPyGOUKH, KPOME 3THX, TO 00beInHEHHe
ocraBlInMXxcsl yacteil cdep W BbiGpaHHo# cdepbl ¢ BbiGpanHoi n — | TpyGou-
Kol nuddeomopdpHo enuHol cdepe ¢ Mapoil JbIPOK /st NPUKPENJeHUst Ka-
JKJI0M U3 ocTaBLIMXCS TPYOOUEK, UMCJO KOTOPbIX ecTb g=(n—2)+(n—3)+
+...+1=(n—1)n—2)/2. NobaBienue Kax10i U3 3THX OCTABLIMXCS TPY-
6ouek — 3TO NpukaeHBaHHe pyuku. Takum o0Opasom, poj HeocoOo# KpHBOI
CTENeHU 7 JIaeTCsl ITUM YHCJIOM OCTaBLIMXCS TpyOoueK g.

Hanpumep, nig n=1 uau 2 pon KpuBoi paBeH 0, Mo3TOMYy HHTErpaJsibl
BJI0JIb MIPSIMBIX W BJI0JIb KPUBBIX BTOPOi CTENEHH (T. €. HHTErpasibl, cojiepaKallie
KBaJlpaTHble KOPHH U3 MHOTOUJIEHOB BTOPOH CTerneHH ) 6epyTcs B 3J/eMeHTapHbIX
dynxumsx. Ecan ke n =3, To poj nojo6H0# Heoco6ol Ky6HuecKoil KpUBOH pa-
BeH | 1 OHa BelllecTBeHHO HtheomMopdhHa MoBepXHOCTH Topa (MoJyyatolierocs
CTJIaXKUBaHUEM 0COGEHHOCTEH TPEyroibHHKA U3 TPeX MOMapHO nepeceKarolmx-
cst chep).

Kpusble crenenn 3 pona 1 HasbiBatoTcs srrunmuueckumu (Tak Kak Bbl-
yyicJ/eHHe JUIMHBL IyTH 3JUIMTICA CBOJMTCS K HHTETPHPOBAHMIO PAlMOHAJBHOM
(DYHKUIMH BIOJb TaKOH KpHBOil). Asre6Gpanuecky ypaBHeHHe KyOHUeCKOH KpH-
BOH 3amMuCbIBaeTCsl B Hajjexallel cucreMe a@UHHBIX KOOPAUHAT HA TPOeK-
THBHOI TIocKocTH B Bue {y>= x>+ ax+ b}. CooTsercTByiolias puMaHoBa
MOBEPXHOCTh asirebpanueckoil (hyHKIMKU § =/ x3 + ax + b noJiyuaetcsi U3 AByX
KOMUH MIOCKOCTH KOMIIJIEKCHOTO MepeMeHHOr0 X, pa3pe3aHHbIX Mo JBYM Herle-
peceKalolmMcs 0Tpe3KaM, OJHH U3 KOTOPBIX COeIHMHSIET IBA KOPHST MHOTOU/IEHA
x>+ ax+b, a npyroii coeMHsET TPETHI KOPEHb ¢ GECKOHEUHOCTBIO.

O6a JucTa CKJeeHbl TakK, UTO MPH MEPexojie uepe3 KaxKjblil paspe3 Mbl
BCerJla OKasblBaeMCsl Ha JIPYrOM JIUCTE, YeM TOT, C KOTOPOTO HauuHajuu. ITa
MOBEPXHOCTb MoJlyyaeTcst U3 mapbl cep Pumana ¢ 1Bymsi abipaMn Ha Kaykaoi
NPy TEPEKPECTHOM CKJIEHBAHHH KpaeB JbIP KaxKjoi cdepbl ¢ KpasiMH JbIp
JIPYroit cepbl, UTO ¥ MPUBOJUT K TOPY.

Takoii 2ke TOp moJiyuaeTcs U s KBaAPaTHOTO KOPHS M3 MHOTOUJIeHa cTerne-
HHU 4 (6eCKOHEUHOCTb 3aMEHSIETCS 3/1eCh UETBEPTHIM KOPHEM ). DTH UHTETpaJibl —
OHM COJIep>KaT KBAJpaTHbI KOPEHb W3 MHOrOUJIeHa CTereHH 4 — ToxKe 3J1-
Jquntuueckde. Ecin ke creneHb MOJAKOPEHHOr0 MHOTrOY/IeHa Bbllle, TO GYAyT
MoJyyaThCsi PUMAHOBBI TIOBEPXHOCTH GOJIbIIETO pojia g (/151 MosyueHns pojia @
cTerneHb JIo/KHA ObiTh 28 + 1w 2g 4+ 2). Ho B To Bpemsi Kak jiist pojia g = |
Mbl MOJIyuaeM 3THM CTOcoGOM W3 MHOTOUJIEHOB CTENEHH /1 BCe PUMAHOBBI MO-
BEPXHOCTH, BellleCTBEHHO T heomopdHble TOpy (B KaXIOM U3 cJydaeB 1 =23
WK 4), TO pUMaHOBBI MOBEPXHOCTH OOJBILEr0 POJA TaK IMOJyvaroTcst He BCe,
a TOJIbKO OUeHb CrelHasbHble (OHH HA3bIBAIOTCS THIIEPIJIUIITHUECKUMH, T. €.
0600611aI01IIUMH 3JITUTIITHYECKHE KPUBbIE ).

25



Jlnsi ypaBHeHHil asreGpanuecKux KpUBBIX BbicOKo# crerenu {H(x,y)=0}
OJIHOTO 3HAHMSl CTENEHH HELOCTAaTOUYHO ISl 3aKJIOUEHHS O PalMOHAJbHOCTH
kpuBoit poga g =0. Bce HeocoOble KpHUBbIE CTENEHH 1 UMEIOT OJMHAKOBbLIH H
60JIbLION POJI, aBaeMblil hopmyJioll Pumana, Tak uto palloHasbHble CJielyeT
MCKaTb Cpe/i 0COObIX KPUBbIX.

OkasbIBaercsl, 37eChb TOXKE€ UMEeTCsl MPOCTOH OOLIMA KPUTEPUH: MOsiBJe-
HHe 0COOEHHOCTEH KOHTPOJIMPYeMbIM 00pa3oM yMeHbLIAeT poj, TaK uTo s
PaLMOHAJIBHOCTH HYXKHO TOJIbKO, 4TOObl Y KPHUBOH ObLJIO J0CTATOYHO MHOIO
ocobeHHOCTel (XOTsI Obl KOMIJIEKCHDIX ).

A umenHo, Kaxasi npocTasi ocobasi Touka (camoriepeceueHne KpUBOil) 3a-
MeHsIeT OJIHY TPyOOUKy B MOCTPOEHUH PUMAHOBOH MOBEPXHOCTH KPUBOM, GJIM3-
KON K HaOopy 7 MpsIMbIX, a MOTOMY YMeHbLIAeT pojl Ha |, Tak uTo J0CTaTOUHO
umeth (1 — 1)(n —2)/2 Touek camonepeceuenusi, 4ToGbl Pojl OblA HyJeM H Bee
abeJieBbl HHTErpaJsibl BIOJbL 9TOH KPUBOH BbIpaKaJuCb Obl B 3J1€MEHTapHbLIX
(DyHKLHSX.

Hanpumep, Tak 0OCTOUT nea0 1Jis1 KyOHUECKHX KPUBbBIX, UMEIOUIUX XOTb
0y 0co6yI0 Touky: (3 — 1)(3 —2)/2 = 1, Tak uto Bee 0cobbie KyGHUecKHe KpH-
Bble paluoHasbHbl. KoMmuiekcHast Touka camorepeceueHust MOXKeT BbIIVISIETD
Ha BEIeCTBEHHOH KPUBOH KaK H30JHpoBaHHast Touka (mpumep: {y? = x* — x?}).

JokasaresbeTBo Teopembl AGeJist 06 HHTerpagax TOMoJOrHYecKoe: eC/u PO
6oJiblle HyJsl, TO XapakTep MHOIO3HAUHOCTH BbIpakatlollel HHTErpajs Kom-
MJIeKCHON (hyHKIMK (H3MepsieMblil HaJyiexalllell TPYNnol MOHOJAPOMUH, T. €.
HEOJIHO3HAUHOCTH) GoJiee CJIOXKEH, YeM TaKOBOH sl BceX KOMOMHALMH 3Je-
MeHTapHbIX (PYHKUMH (raaBHOe 3j1ech — abeseBOCTb, T. €. KOMMYTaTHBHOCTD,
rPyNn MOHOJAPOMHH HCXOJHBIX MHOTO3HAUHBIX 3/JeMEHTapHBIX (GyHKUMil 2/ u
log 2, uepe3 KoTopble BbIPAXKAIOTCS U OCTAJIbHbIE ).

Pa6otbl AGesist, ¢Bsi3aBlide TaK MHOrO 06J1acTell MATEMATHKU, ObLIM HAUB-
HO MpeacTaBjeHbl UM as nyosaukaunn [TapuxKceKoll akajeMun Hayk, Kotopas
nopyuusia Kowm ouenutb ux. B pesysbsrare TeKCThI A6enst ObIM MOTEPSIHBI
Ha MHOTO JieT, Tak Kak AKajeMHsi okazajach’ He B COCTOSTHMM HX OIIEHHTh
BCJIEICTBHE X UPE3MEPHON /151 Hee HOBU3HBI (BMPOUEM, MOJ00HBIM 2Ke 06pa3om
Koum n Akagemusi 0601ILTHCh HECKOJIBKUMH rojiamMu noaxe U ¢ lanya). Xors
JIMyBU/Ib B KOHLE KOHUOB M Ony6GJIMKOBa/l WX 0OOMX, TOMOJOTHYeCKHe HieH
Abesist ocTatoTCs ¥ CETOfIHST B TEHH M He BKJIIOUAIOTCS TOYEMY-TO B YHHBEPCH-

6 AGens kasoBasics, uTo dpaHIly3CKHe MaTeMaTHKH XOTAT TOJLKO BCEX YUHTb, He JKe/lasi caMu
HHUEMY YUMTLCSI: OJIMH M3 HHUX pa3bHpaeTcsi TOJIbKO B CBoell HebecHoi Mexanuke (3To Jlarmsac),
JIPyroii — TOJIbKO B Teopun ynpyroct (310 IlyaccoH), TpeTnit — TosbKO B TeopuH Teria (3To
Dypbe), a Kowwn jgymaer TOJbKO O CBOEM MPUOPUTETE B peLIEHMM BCEX Ha CBETe BOMPOCOB
(nanpumep, npobaembl Pepma).

Dpaniysbl ke ony6JHKOBaM B rasete, Korga AGesb B KOHLE KOHLOB yexas OT HUX B XpH-
CTHAHMIO, UTO Ao0Jaro »KuBlMA B [lapmke OenHsiK Obll HACTOJNBLKO OG€/leH, UTO BBIHYXKJAEH Obll
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Terckue yueGHHUKM aHasqusa ([ypca ux ele yrnomuHasi, Ho Dyp6aku, nbitasich
oBJaneTb TeopeMoil CTOKCa M BEKTOPHBIM aHAJIM30M, MOCTaBHJ cebe 3ajaueil
npeojosieTh BausiHue [ypca u 6J1ecTsiiie ¢ 3THM CIIPaBHJICS, XOTs 110 He MOHSITOM
1M TeopeMbl CTOKCA TaK W He jobpaJcs).

B 1963—64 rr. 51 untan sekuuu 06 3TOH TOMOJOTHUECKONH TEOPHUU ULKOAb-
HUKQM MOCKOBCKOH wLiKoJibI-uHTepHaTa Nel8, u omun u3 nux (B. b. Asekcees)
BIOCJIEJICTBUM KX OMyOJIMKOBas B BHJe KHIKKH «Teopema AGessi B 3anauax
u peutenusix». M.: Hayka, 1976. 1 Bocnosb3oBasicst 910#i Temoi, utobl 3a
CEMECTp paccKasarb LIKOJIbHUKAM C HYJEBbIMH HAuaJbHbIMM 3HAHHSIMH TaKHe
BelllM, KaK KOMIJIEKCHbIe unca, «chopmysy Myaspa», GyHlamMeHTanbHYIO Ipyi-
My, TOMOJIOTHIO PUMAHOBBIX MOBEPXHOCTEH, Pa3BETBJEHHbIE HAKPHITHS, MOHO-
JIPOMHUI0, TPYMIbI TIpeoOpa3oBaHUil H CHMMETPHIA, IPYIbI EPECTAHOBOK, JI0Ka-
3aTe/IbCTBO HEPa3pPELIMMOCTH ajrebpanyecKuX ypaBHEHUH BBICIIMX CTereHer.

A. U XoBaHcKkuii, ObIBIIMI TOTJIa MOHUM YUEHHKOM, TepeHec HjeH Moe-
ro TOMOJIOTMYECKOrO J10Ka3aTesqbeTBa TeopeMbl AGelist Ha mudepeHratbHyo
anreGpy ¥ TeOpUIO JHHEHHBIX JUddepeHanbHbIX YpaBHEHUH, Tie rpyrna Mo-
HOJIPOMMH COCTOMT He M3 MepPecTaHOBOK, a M3 JIMHEHHBIX OMepaTopos, Aa H
noHsATHE (PYHJIAMEHTAJILHON IPYIIbl HY?KHO YCOBEPIIEHCTBOBAThL H3-3a OECKO-
HEUHOro, BooOllle FOBOPS, UHCJIa TOueK BeTBAeHHs. K ero 10CTHKEHHSIM B 3TOM
00J1aCTH OTHOCHTCSl J10KA3aTeJbCTBO HEBO3MOXKHOCTH TMpECTaBIEHUS pellle-
HUH AU depeHnanbHbIX ypaBHEHHH, BPOJIE THIIEPreOMeTPHUECKOTO ypaBHEHHS
[aycca, npuueM OH J0Kasaj He TOJbKO HEMpPEeACTABUMOCTb MPH MOMOLIM 3Jie-
MEHTapHbIX (DYHKUIMH W WX HHTErpaJioB, HO HEMpeJCTABUMOCTb JIaxKe M eCJiH,
KpOMe TOro, JIONyCKaTh K yUacTHO B opMmyJie JJIsi pellleHHs] NPOU3BOJIbHbIE
OJIHO3HAUHbIE TOJIOMOPdHbBIE PYHKIIHHU OT HECKOJBKHUX MEPEMEHHbIX.

B cawmble nocsiennune rojpl s npoues B xkypHajsie «Topological Methods in
Nonlinear Analysis» cTaTbio MOJIOIOTO MOJLCKOTO MaTeMaTHKA ([0JIr0 yUHB-
merocst B Mockse) «HoBoe Tonosornueckoe nokasaTenbCTBO TeopeMbl Abe-
JIs», Kak JIBe KarJju BOJbl MoXxoxkee HAa MoH Jiekinn 1963—64 rr., usnanHble
B. b. AsiekceeBbiM B 1976 1. [1puueM B criMcke JiuTepaTypbl KHHra AsiekceeBa
ynomsHyta (psiiom ¢ uuratoil u3 kuuru Hosukosa, HdyGposuna n domenko,
YKa3aBIlMX, UTO TOMOJIOTHUECKOE J10KA3aTEeJNbCTBO «CYLIECTBYET», HO He CO-
CJIaBLIMXCS HA KAKOe-JMOO €ro U3JNoKeHHe).

BO3Bpallathesi B CBOI0 obsacth CubupH, HazbiBaemylo HopBerueil, meuikom o Jibay AtiaHtu-
ueckoro okeana. Ha camom siesie AGestb repenpasJisiicst Ha OJIHOM M3 TePBbIX 1aPOXOJIOB, U JIeHer
Ha OUJIET Y HEero BIIOJIHE XBaTaslo.

W3 nenaBho BbinyiienHoil uanarenanbctsom «lllnpunrep» unrepecHeiiniein 6uorpacdun Abessi
MOKHO y3HaTb, B YAaCTHOCTH, UTO €ro MepBOHAuajbHOE MaTemaTHueckoe oOpas3oBaHHe Jal emy
oTell-CBsILIeHHUK, 06yuaBlunil ero, 6yaro 0+ n=0. D10 BcessieT HalekK Ly, UTO U BPEL OT MOAro-
TaBJMBAEMON «MOJIEpPHU3ALIMI» LIKOJBLHOTO oOyuenusi B Poccun OyaeT MeHblie, UeM TOT, KOTOPOro
xoTesi Obl 106UTbCst pehopMaTopbl (Harnpumep, CoKpallast YHcJIo 4acoB Ha 00yueHHe MaTeMaTHKe
B JIBa-TPH pasa, a Jorapudmbl, JUTEpaTypy WIH (DU3UKY »Kesasi OTMEHHTb BOBCE).
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Bornpoc o Tom, Koro cuutaTh aBTOPOM TOTO WJIM MHOTO MaTeMaTHUECKOro
JIOCTHKEHHSI, HE CTOJILKO HAayUHbIH, CKOJIbKO COIHAJbHBIN.

[O. M. Manun B cBoeil LIMTUPOBAHHOK BhIlIE CTAThe O «MaTeMaTHKe Kak
npoeccun U NPU3BAHUKU» MUUIET, YTO HUKAKOE PA3yMHOE MPABHTEbCTBO WJIH
coOO0IIeCTBO He CTaHET KOPMMTb JIIOJEH, 3aHMMAIOUIMXCS TeM TMepenBaHHeM
13 MyCTOro B MOPOXKHEE, K KOTOPOMY OH TPUPABHUBAET BCE 3aHATHS MaTeMa-
THKOH: BeJlb €CJId B pe3yJ/bTaTe Mrpbl ¢ CHMBOJIAMH W TOJIydaeTcsi 4To-Jan60
MoJIe3HOe, TO TO MPOCTO O3HAUAET, UTO OHO COJEPKAJNOCh YKEe B MCXOJIHbBIX
NpenochuIKax.

[TosTomy, 3ak/iouaer ¢usocod, MateMaTikaM MPULJIOCH H306peCTH CBOM
METOJl, KaK T0JlyuaTh IPAHTbl, CTHUIEHAHH H TOMY MOJ00HOE CyOCHAMPOBAHHE
CBOE HAYKH: 3TOT METOJL COCTOUT B TOM, UTOObI 1npemerdoB8antb Ha OTKPbITHS,
KOTOPBIX He coBepllas (M K KOTOPbIM »KOHTJIMPOBAHHE 1LIEMOYKAMH CHMBOJIOB H
He MOKeT MPHUBECTH 10 CaMOH CBOEH MpUpoJiE).

Ho 310 mpereHnoBaHne — He MPOCTOE MCKYCCTBO, H 4TOObI 00yuaTh eMy
He UCTIOPUEHHYIO ellle UM MOJIOJIEXKb, CJIy?KaT, coriacHo MaHHHY, KOJIeLKH,
YHHUBEPCUTETbI U (haKyJIbTEThI, IJle UMEHHO H 06YUaloT UCKYCCTBY CAMOPEKJIaMbI
1 MPETEHLHO3HOCTH. DTO, 6YATO Obl, H COCTABJSIET CYMb MAMEMAMULECKO20
obpasosamiis.

XoTs 51 KATeropHUeCKH He COTJIaCeH ¢ TUM PUI0CODCKUMU MHEHHSIMH KaK C
UJ1€aJioM, s BbIHYXKJIEH COTJIACUTHCS, UTO 00BEKTHBHOE PACCMOTPEHHE COCTOSI-
HHUS1 J1e]1 HepeJIKO UX MOJATBEPrK/IAeT, Kak KoHcTaTtauuto 6eibl. [To ponry caykobl
sl yUaCTBYIO B KOMHCCHSIX JUisi 0TOOpa M3 4MCJa COTeH KaHJWAaTOB Ha Tpe-
nojiaBaresibckue U Mnpoeccopckue Mecta B psifie YHUBEPCHTETOB, Harpumep,
B [lapwke. M1 g 3amerwsi, 4To NMpH YeCTHOM JIEMOKPATHUECKOM TOJIOCOBAHUH
BCErJa OCTaloCh B MEHbIIMHCTBE, TOJIOCYIOLIEM 3a CHJIbHBIX KaHAMIATOB, a
HanboJiblllee UMCIO TOJIOCOB TIOJyyaeT JajieKo He CaMblil CHJIbHBIH KaHIuAaT
(a yacTo nayke U camblil caabblil U3 TMPETEHIEHTOB HA MECTO).

Moun kossiern Tak oGbSICHHIN MHe 3TO siBleHHe: «Mbl npekpacHO TMOHH-
MaeM, KTo CHJIbHee, HO co.a0cyem 3a caabeluieeo, 4acmo npocmo u3 4ys-
CM8a camocoxpamHerus — Bellb uepe3 napy Jet oH OyJeT HalllUM COnepHUKoM
NpH OUEPENHOM MPOJBHKEHHH, U TIOITOMY AyHule 8blOpamos Koeo nocaabdee.
K Tomy ke, ecau oL molL, KAK NMbL, CHUMAAUCO MOALKO € HAYUHLLMU OOCTLL-
OCEHUAMU U NePCRekmusanu KaHoudamos, mo Ham npuiioce bvl Ha 8ce
noCMmol HA3HA1amMms 00HUX PYCCKILX: OHM MOATOTOBJIEHbI FOPa3/o Jyullle BeexX
OCTa/IbHbIX, U 3TO HAM BCEM COBEPLIEHHO OUEBUIHO.

Cpenu 00CyKIaBLIMXCS TOTJIA KAHIMAATOB PyCCKUX KaK pa3 He OblIo, HO B
001IMX YepTax s CKOpee COoraceH ¢ BbICOKOH OLEHKON MX MOAroTOBKH. [lesio B
TOM, UTO YPOBEHb HAayuHOT0 06pa3oBaHMsl BO BCEX CTPaHaX HEYKJOHHO CHHXKa-
etcst, a Pocenst n B 3TOM 06111eMHPOBOM MPOILIECCE, KAK U B JIPYTHX, OTCTaET.
Hanpumep, HallIK 1IKOJBLHUKH JI0 CHX TIOP CBOGOJIHO CKJIAALIBAIOT APOOH, TOTA

28



KaK aMepHKaHCKHe crmydenmol 1aBHO yxKe aymatoT, 6yaro 1/2+1/3=2/5.
Kamdopuus npunsiia nake nocTaHoBJeHHe, TTOJArOTOBJEHHOE KOMUCCHEH, py-
koBojMoi HobGeneBckum saypeatom [enom CuGoprom, U ocrapuabliieecs
(henepabHBIMU BJIACTSIMH KAK «QHTHKOHCTUTYLIMOHHOE», TpeGOBaTh OT MOCTY-
NalolUMX B YHUBEPCUTETbl MaTeMaTHKOB yMmeHue aeauTb 111 Ha 3 6e3 kom-
nbloTepa (uero GOJbIIMHCTBO U3 HUX He ymeeT). CeHaTopbl MbITAIUCh TPOTH-
BOCTOSITb 3TOMY OOYUEHHI0 «BelllaM, KOTOpble MM (CeHATOpaM) HEMOHSTHbI H
HEJIOCTYTHbI».

MexxyHapoHbIH MaTeMaTHUeCKHH CO103, ujeHoM McnosHuTesbHoro Ko-
MuTeTa KoToporo si ceiuac (mo asrycra 2002 r.) siBasiioch (a Obl1 Jaxke H
BHLE-TIPE3UIEHTOM ), IEMOKPATHUECKUM FoJIocoBaHueM cBoell AccambJien npu-
HHMaeT BaXkHble JIJIsl OLLEHKH MaTeMaTHKOB BO BCEM MHpE pelleHHs], Harpumep,
0 MepeBojie TOH WKW HHOM CTPaHbl U3 OJIHOK «KaTeropuu» B JPYTYO.

IT0 JlesieHre Ha KaTeropuu (OT 1epBoi 10 NATOH) ObLIO BBEIEHO B Ha-
uane XX B., Bo Bpemena [lyankape u [uabbepra, no npoctomy NpUHLUHKIY: B
HEKOTOPbIX CTpaHaX OJuH CEPbe3HbI MaTeMaTHK — UX BKJIOUWJH B 1ep8YIo
KaTeropuio, 1 Tak jaJee J10 NATOH BKJIOUUTENLHO, a GOJIbllIE MATH MATEMATHKOB
MHPOBOI0 KJlacca B OJIHOH cTpaHe «He OblBaeT».

[1pu pasyHuHbIX MEXKIYHAPOJHBIX TOJIOCOBAHUSIX CTPaHbl Pa3HbIX KaTero-
pUHA UMEIOT PasHOe YMUCJIO TOJOCOB, TAaK UYTO MPUHALIEKATb K TOH MJIM MHOH
KaTeropuu MpakTHUeCKH BaXKHO (MeHSIeTCs M uJeHCKHH B3HOC cTpaHbl). [1pu
00CY:KJIEHHH TepeBoJla CTPAHbl B KATETOPHIO MOBbILLIE MPELbABASETCH CITUCOK
paboT, onyOJMKOBAHHBIX 3TOH CTPAHOH B MPEJIbILyLIHE TOIbI.

PaccmatpuBasi 3TH CIHMCKH, 51 3aMeTHJI, UTO Oblia Obl HY»KHA HyJieBasi Ka-
TEropusi: OrpoMHoe GOJILIIMHCTBO ONMYOJMKOBAHHBIX Pa0OT HE 3acCJy»KHBaJo
ny6JuKalnyd. B pasHbix c/yuasx y MeHs MoJiydajuchb, B 3aBUCUMOCTH OT KpH-
TepueB, HEMHOTO pasHble CTATHCTHUKH, HO B CPEIHEM HUCAO HANPACHbLX NY-
oaukayutl okasvieaemcs 60rbUUM 90% (803MOMCHO, MupOBOE cpedree —
99%)’.

CraTbH, Hy»KHbIE MPEXKJIe BCETO WX aBTOpaM Jist Kapbepbl U TPYLOyCTpOii-
CTB4, JIETKO OMO3HAIOTCA M0 HasBaHUsM (Bpoje «OO6 OIHOM CBOHCTBE OJHOTO
pelienust 0JiHOr0 JUddepeHaNbLHOTO YPABHEHUST» ).

7Hoz1qepKHy, UTO peub 371eCh WIET He O MOHMX JIMUHBIX MHTEepecax, a O MOMbITKe 06bEeKTHBHOH
OLEHKH paboT MO CTENEeH! UX HOBU3HbI: JIMUHO MEHSI HHTEPECYET M0 CBOEH TeMaTHKEe U HeMaJlo TaKuX
pabot, nyGJHKALMIO KOTOPBIX 1, M0 PACCMOTPEHHH, MPHU3HAI0 HEHYHOH. THIMUHBIA pedyJbrar
(BepHOH ) HeHY»KHOIT pabOoTbI TAKOI: 111eCThb Pa3 Mo ceMb JI0XKHH COCTaBJsIeT COPOK JBe AI0KHHbI. He
HYKHO 3TO MyOGJIMKOBATH MOTOMY, UTO aHAJIOTHUHBIA PE3yJibTaT Jyisi siOJIOK BMECTO JI0KHH XOPOLLIO
M3BECTEH.

UT0o6bl NOHUMATD, UTO TAKOE MaTeMaTHKa, BOBCE He 00513aTesIbHO ObITh MaTeMaTHKoM. MasikoB-
CKHIl cKaszaJl, UTo «4eJI0BeK, OTKPLIBLIH, UTO ABAXK/bI B — UETbIpe, OblJ BEJIUMKHM MaTeMaTHKOM,
JIa’Ke €CJIH OH OTKPBLJT 9TO, CUWTAsT OKYPKH. A TOT, KTO Terepb CUMTAET MO TOM 2Ke (popmyJie ropaso
60JbILIME MTPE/IMETBI, HalPpUMep JIOKOMOTHBBI, HHKAKOH He MaTeMaTHK».
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IMeHHO K MOOILIPEHHIO WJH MPOCJaBAEHHIO TAKOTO POAA MAacCOBOH Jesi-
TEJILHOCTH yallle BCEro MPUBOJISAT MPUHUMAEMbIE «JI€eMOKPATHUECKUM OOJIbIIHH-
CTBOM» pellleHHsi (BKJouasi jaxke TMPUCYKJEHHE CaMbIX MPECTHXKHBIX Harpaj,
BpoJie HOOENEBCKUX — UTOObI HEe TOBOPUTb O MaTeMaTHKe — MPEMHUH ): Bellb 9TO
JIEMOKpaTHuecKoe GOJbIIMHCTBO KaK Pa3 U COCTOUT U3 3aHUMAIOLUXCS €OJHUM
CBOHCTBOM...» TaK Ha3blBAEMbIX «Y3KHX CHELHATUCTOB.

OHH pacrpocTpaHsiioT Jerenay, 6yaTo B Halll BEK HUKTO M He MOYKET MOHH-
MaTb 60Jibllle, UeM OJMH Y3KHI Borpoc (06 0co6eHHOCTSIX CTPOeHHs MHU3MHIA
JIEBOH HOTH y 00€3bsiH TAKOTO-TO BHJIA, XKHUBLIUX B TAKOM-TO ThICSUEJNETHH ).
M HUKaKue TIOMBbITKH BEPHYThCS K GoJsiee LIMPOKUM TOUKAM 3PEHHSI He OKasbl-
BAlOTCS yCMELIHbIMU: BEJIb JIIOJH POCTHO OTCTAMBAIOT HHTEPECHI CBOETrO KjaHa
M CBOM COOCTBeHHble. $1 naxKe pelns, B KOHIlE KOHIOB, MyGJHKOBAaTh CBOH
JIMUHBIE MHEHHS O 3aCJTyKUBAIOLIMX BHUMaHHsI paboTax, TaK Kak Hay4HoLll 8ec
MHEHUsL 00H020 4en08eKa NeeKO MOJNCem 8 ONUCAHHBLY YCAO8UAX Oblmb
boavuie, wem noOaurHas (HayuHasi, a He peKJaMHasi) yerHHocmo «0emo-
Kpamuueckuxy peuerutl 4eaolx HayuHolX KOMUMemos Imux «Cneyual-
cmoeg»®.

Crartblo ManuHa, o0 KOTOpo# s 37eCh paccKasblBalo, 3akasas eMy sl cam,
JUISt KHWTH, MOJrOTABJIMBABIIEHCS W BLIMYIIEHHOH K KOHILy ThicsiueseTs: Mex-
JIyHAPOJIHLIM MaTEMaTHUECKUM COI030M.

Bo Bpems Bepaunckoro Beemuproro Matemaruueckoro Konrpecca 1998 r.
Mbl BCTPETHJUCH ¢ MaHHHBLIM, U § CKa3aJj eMy, UTO CPOK CJlaud KHUTH B TH-
norpacduio y:Ke TOAXOJUT, a ero crathM elile HeT. Torma Manun pacckasadg
MHe, UTO TMHIIET CTaThlo, U COOOIIUI ee TIepBhle IBa Te3KUca — O TOM, YTO TaKoe
MaTeMaTHKa U UTO TaKoe MaTeMaTHyecKoe oOpa3oBaHne (KOTOpEIe 5 epecKasai
BbILLIE).

SI ctan pesko Bo3spaxkath,  ManuH obellas MUCbMEHHO OTBETUTb HA MOU
BO3payKeHHsI CBOMM TPETbH TE€3UCOM, UTO OH BCKOpe W caenast. Bor sTor Te-
anc. Beenenne K Hemy 51 moHss Tak: «HeKoTopble HIMOTH YTBEPKAAIOT, GYATO
MaTeMaTHKa no4e3Ha JUisl Iporpecca uesioBeyecTBa, (hPM3UKH, TEXHUKH, HHKe-
HEPHOTro Jiesia...» (B TEKCTe CTaTbH CJIOBA «HUAMOTBHI» HET, HO YTBEPKIAJ 3TO B
BepJ/inne HMEHHO £, KOTOPbIH TOXKEe He Ha3BaH B CTaTbe).

TpeTuit Te3uc MOCBsILLEH KaK pa3 BOTIPOCY O n0Ab3e MamemamuKku. 31ech
uuTHpyercst MHenne . Xapau (B ero KHure «AmoJjiornsi MaTeMaTHKa»), KOM-
MEHTHPYIOILIEro cJioBa laycca, uto «TeopHsi uhces — KOpoJieBa MaTeMaTHKH».
[To caoBam Xapau, erasHas obujas uepma KOPOACBbL U MeOPUU HUCes —

8 Muenne ooro HblotoHa uam TTyaHkape MOKeT 3HAUHTh GOJIbLIe, YeM FoJ0COBAHHE JeCATKOB
Jleiionuues win Xapau (Jaxe rocje Toro, Kak JIeiGHUL npU3Ha oHOOUHOCTb CBOECrO MHEHHS,
OyaTO TMPOU3BOAHAS OT MPOM3BENEHHST paBHA TPOU3BEIEHUIO MPOU3BOAHBIX COMHOXKHTEJEH, U 1a-
e ecan Gbl Xapau npusHas cienanHsie nocje 50 JieT, B MPOTHBOpeUYHe ¢ €ro MpakoOeCHbIMH
3asBJICHUSIMH, LUTHPEMBIMH HIKe, paboThl Ditnepa niu [aycca).
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amo noaras becnosesHocmo obeux. Xapau, o6Cy:Kias BOrpoc o ToM, KaKHUMHU
3a/lauaMy MaTeMaTHKy CTOUT 3aHUMATbCs, ciesialt Juist cebsi Cae/ly ol BbIBOJL
MOKHO 3aHMMaTbCsl TOJBKO AuOO meopuell ducea, aubo meopuell omHo-
CUMEAbHOCMU, NOMOMY 4MO NMOALKO 3Mi 08e HAYKU He umeiom ceiuac
(4 He noayuam Hukoeda 8 OYyOyuem) HUKAKUX NMOACSHOLX NPUMEHEHUL
(ocobenrno 6 soernom deae)’.

51 pacckaxy cefiuac, kKakoe BHJIOU3MEHEHHE TOJNYUHJIH 3TH JIOBOJbI Xap/u
B pyKaX ero CoBpeMeHHbIX MocJjenoparenei, Bpoje Manuna. Ho onu cra-
paloTcs He UMTHPOBATH CJIOBA HH O TEOPUM OTHOCHTEJILHOCTH (fBJsOLIEHCS
OCHOBOW aTOMHOU 6OMObI), HU O TeopuH uuces. Fcrnosb3oBaHue TeOPUH UKMcel
CEKPETHBIMU CJlyk0aMH, 3aHUMAIOUIMMUCS KOJAHPOBAHUEM U JEKOIMPOBAHHEM
UH(OpPMALIHH, SIBJISETCS ceiiuac BaxKHEHIIIMM HCTOUHHKOM (DMHAHCHPOBAHUS Ma-
TeMaTHKU. $1 cJblIas 1ake, UTo OJIMH M3 KPYMHEHIIHX BO BCEM MHpe Crelua-
JIICTOB TI0 TEOPHM YHCEJ IABHO Y»Ke YJ0CTOUJICS 32 9TO reHepabCKoro uMHa B
COOTBETCTBYIOILIEM (HEHA3bIBAEMOM ) BEIOMCTBE.

HesaBucumo ot coBera Xapau, s 3aHsJICS B MOCJeNHEE BPeMs TPUJIOKe-
HUSIMH TEOPUH OTHOCHTEJILHOCTH K TEOPHH UHCEJI.

Tesuc MaHuHaA COCTOHT B TOM, UTO NOAb3A OM MAMEMAMUKU COCMOUM
gosce He 8 cnocobcmeosarull KaKkomy-iubo npoepeccy, a, ckopee, 8 ee
«O2POMHOM BKAQDE 8 peuleHile OCHOBHOU npodaembl NOCMUHOYCMPUALb-
HO2O Hen08e1ecmsas.

[Ipobaema e sma, no MaHnuny, cocmoum 808ce He 8 YCKOPeHUl
KaKoeo-aubo npoepecca weioseyecmsd, a 8 mom, 4modol 3Mom npoepecc
8CeMU CULAMU MOPMOZUND.

«BeJb,— roBopuT oH,— ecJii Obl YMHUKH, 3aHHMaBLIHecs rpobJemoit Pep-
Ma, YCOBEPLIEHCTBOBAJIM BMECTO ITOIO CAMOJIETH M aBTOMOGHJIM, TO Bpejia s
yesioBeuecTBa Obl10 Obl Kyja GoJiblie!»

Marematuueckue 3ajaaud, no MaHuHy, CJiy?Kat HMEHHO 3TOH 1IeJIH TOPMO-
JKEHUSI: OHU OMBAEKa0M BHUMAaHHE YMHBIX JIIOJIEH OT OoJiee ONacHbIX 3aHATHH.

JanbHelillee paccyxKaeHne takoe: npodjaema Pepma «K coxKaseHHto, Te-
nepb yTpaTiiia CBOIO M0JIE3HOCTb», TAK KaK OHa y2Ke pellieHa YailJcoM H TOTOMY
GoJsiblile He criocobHa oTBieKaTh. CJlenoBaTebHO, HYXKHO C(OPMYJHPOBATDH
Jipyrue (CToJb 2Ke HeJlernble) BONPOChl, KOTopble GYIyT OTBJIEKATH MATEMATHKOB
CJIEJIYIOLIMX TOKOJIEHHH.

9Cpet MHOMUX JIPYrHX BbICKA3bIBAHMIL YXKACHOH «Ano/iornu» Xapiu, NpoLuTHPYeM H Takue
HEMpOCTHTEIbHO MpakoOecHble: «6e3 Abesisi, Pumana u [lyankape mMup Huuero Gbl HE MOTEPsLI»;
«0aJUIMCTHKA W a9pOojIMHAMKKa OTTaJIKKBatolle 6e300pa3Hbl U HEBBIPA3UMO CKYUHbI»; <51 He 3HAI0
NPOJIBUKEHUST B MATeMaTHKE, HHUIIHHPOBAHHOTO uesioBekoM crapiie 50 Jet, a B 60 JieT ot matema-
THKa GeCrosie3HO 0’KHIaTh OPUTHHAJBHBIX HEH»; <HUKOMY elle He YAal0Ch 00HAPYKUTh BOEHHbIX
MPUJIOXKEHUE TEOPUH UKCEJT U TEOPUH OTHOCHTEJILHOCTH»; «CJI€30TOUMBBIH W FOPUHUUHbIH ragbl —
camoe ryMaHHOe OpyxKHe>.
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[unb6ept yKe momeITascs clesath 310 B ¢hopMyTHpOBaHHBIX UM Ha Bce-
mupHoM Maremarnueckom Kourpecce 1900 r. B ITapuxke «IIpoGaemax», HO
Ternepb Hy»KeH HOBBIH CITUCOK OTBJIEKAIOIIMX BOTIPOCOB (MaHuH, npexx/ie BCero,
HaMOMHHAET «NpoOseMy GJIU3HELIOB», T. €. COCEIHNUX MPOCTBIX UMCEJ, PA3HOCTD
KOTOpbIX paBHa 2, Kak b 1 7, 17 u 19, 29 u 31, ... : KOHEUHO JIM YHUCJIO TAKUX
nap, Wiu ke 6eCKOHEeUHO?).

§ 3. Mlpo6aemsbl [UabGepTa

[Tpo6aembl Tunbbepra okazaau yAUBUTENbHO MaJIO BJAMSHUS HAa PA3BUTHE
maremaTuki XX B. OjiHa M3 caMbIX KPACHBBIX W3 HUX — O PABHOCOCTABJIEHHO-
CTH MHOTOTPAHHUKOB OJIMHAKOBOTO 06bema'? — Gbiia Ha caMoM Jiesie peliiena (¢
nyOJIMKaLMell pelleH s ) 38 HECKOJIbKO JIeT J10 Toro, Kak [uib6ept ee noctasudl.
A OTKpBbIThIE cefiuac CBsI3W 3TOH MpoOJeMbl ¢ KBAHTOBOH Teopuer mnoJst [Wib-
6epT He 3ameTHJ/. VIX oGHapyKWJK JIHIIb BCJEACTBHE CTPAHHOIO COBMAJIEHUS
COpPOKa3HAUHbIX OTBETOB B KOMIbIOTEPHBIX BbIUMCJIEHHSIX.

Ha passutne maremaruku B XX B. Kyjia 60Jbliiee BJIMSIHHE OKa3aju paboThl
yuenuka [unb6epra, [epmana Beiins (passuBasiiero, ckopee, uzeio [lyankape,
YTO OCHOBHOH 3ajiauell Marematiku XX B. OyJeT co3aHHe MaTeMaTHUeCKOro
anmapara TEOpPUH OTHOCHTEJLHOCTH M KBAHTOBOK (puankm)'!,

SI pacckaxy 3aech HEMHOTO O TeX IBYX M3 Mapbl AeCATKOB npodJeM [uib-
6epTa, B KOTOPbIX WET Peub O TOMOJOruH — HauboJiee GBICTPO pa3BUBaBIIEHCS
B XX B. 00J1acTH MaTeMaTHKH, cO3jlaHHON Tpexie Bcero A. [lyankape, Teo-
peMbl, OMOKK ¥ 3ajjaul KOTOPOTo JI0 CHX MOp OMpPee/siioT COCTOsSIHUE 3TOH
HayKH.

10B orHume 0T MHOTOYTOJIHHKOB, MHOFOFPAHHUKH PABHOTO 00'beMa He BCEr/a PABHOCOCTABJIe-
HBI, T. €. He BCErja MOTYT ObITb Pa30MThl HA B3aHMHO KOHIPY3HTHbIE UACTH.

I"He Bce snaior, kak orpomua Gbuia posb [ Befiis B CTAHOBJCHHM KBAHTOBOH MeXaHWKH.
[pénunrep pacckasbiBaeT, UTO eMy HHKaK He yaaBajoch MOJNyUHTh HAaOJOaeMble B SKCIIEPUMEHTE
CIIEKTPbl aTOMOB MCXO/sl U3 YK€ W3BECTHON JBOMCTBEHHOCTH BOJIHA—YaCTHLA, TaK Kak, XOTs OH
yKe M Hanucan «ypaBHenue llIpénunrepa», crieKTp HEH3MEHHO MOJYYasCsl HEMpPepbIBHBLIM (Kak
B uHTerpase, a He B psjie Pypbe), U3-3a TOro uto 06J1aCTh, IJle PacCMaTPUBAJIOCh ypaBHEHHE,
MPOCTHPAJIACH, €CTECTBEHHO, HEOTPAHUUEHHO JaJIeKO.

Ho I. Beiinb, xoropomy Ilpéamnrep pacckasaq o CBOMX TPYAHOCTSX, MOJCKA3an eMmy, 4To
oH, Beilnb, yxKe omun pas npeojosies MoJAOGHYIO K€ TPYAHOCTb B TEOPHUH YIPYrOCTH, TJie OH
paccmarpuBas KoJsieOaHHs U BOJHbI B HEOrPAHHUEHHLIX O6JACTSAX: /sl MOJYUEHHS] JMCKPETHOrO
CIIeKTPa Hy»KHO HaJIOXKUTb FPAHUUHbIE YCJIOBHS HAa OECKOHEUHOCTH, HarpuMep, NoTpeGoBaTh, UTOObI
ncu-QyHKIMs Oblla MHTErpupyemMa ¢ KBazapatoMm Mmojyss. LLpénunrep HememieHHO mnocsenoBad
5TOMY COBETY, MOJIyddJ1 TpeOyeMblil CIeKTp aTtoMa BOJOPOjA, M BOJIHOBAasi KBAHTOBAs MeXaHHKa
OBICTPO CMEHMJIA MPEILIECTBYIOLLYIO €il MaTPHUHYIO.
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Ouwnbka, 0 KOTOPOH §1 3[eCh FOBOPIO,— 3TO OTOXJECTBJEHHE IOMOTOIH
C TOMOJIOTHSIMH, OTIpOBepruyToe camum [lyankape npu noctpoeHUHn UM U3 10-
JleKaspa «TpexmepHoro MHoroo6pasus Ilyankape», Ha KOTOpoM Kaxkaast 3a-
MKHyTasi KpMBasi rOMOJIOTHUHA HYJIO (T. €. SBJSIETCS IpaHulled MOAXOAsIEeN
JIByMEPHO# TIOBEPXHOCTH ), HO HE KakJasi TOMOTOIMHA HyJIIO (T. €. HermpepbIBHO
CTAMBAETCS B TOUKY). DTO TpeXMepHOe MHOrooOpasdue Mpolle BCero 3aiath
CHUCTEMOH M3 TpeX ypaBHEHHH B 1IECTHMEPHOM BeleCTBEHHOM (TpeXMepHOM
KOMIJIEKCHOM ) IPOCTPAHCTRE:

(3) {(+y°+22=0, |x+ |y +|2]> = 1}.

HMcnpasnenue stoil omn6dku [lyankape npuseso K pasaenbHOMY Pa3BUTHIO
JIBYX HayK: T€OpPHH TOMOJIOTHH W Teopuu romotonuil. K Teopuu romosioruii or-
HOCHTCS, HalIPUMep, ONHCAHHOE Bbillle HCCJeloBaHHe a0eJieBbIX HHTErpaJioB B
3aBHCHMOCTH OT POJia PUMAHOBOH MOBEPXHOCTH. K T€OpUH roMOTONHH OTHOCHUT-
csl, Harpumep, U3yueHne MOHOJAPOMHUE ajrebpanueckux (QyHKIMH (ormucaHHOe
BbILLIE NIPU UCCJE0BAHUN HEPA3PELIMMOCTH YPaBHEHUH B pajlKaiax).

Mtuoroo6pasue [lyaHkape TMOCJHy:KHJIO TaKk:Ke MNPOOOPa3OM «3IK30MuU-
yeckux cgpep» Muanopa — eradkux mHO2000pasull, coMeoOMOPPHHOLY
obvlunoll chepe, HO He Jupgeomopproix ei. Jlns ceMUMepHOH cdepbl
TaKMX MHOrooOpasuii, He AuppeoMopdHbIX APYr APYTY, 28, U OJIHO U3 HUX, TaK
HasbiBaeMasi «cdepa Eg», 3amaercs noJoOHbIM ypaBHeHHIO (3) ypasHeHuem
Bpuckopra B necsitumeprom npoctparctee Co:

{(C+yP+2+u"+0° =0, [x]+ [yl + |2’ + uf + [0 =1}

Uro6bl MOJYYHTb OCTaJibHble 3K30THUECKHe ceMumepHble cdepbl MugHopa,
HY»KHO 3JleCb 3aMeHATb MoKazaTe]b O Ha uucjgo 6k —1 W B3ATH 3HAuEHUS
k=1,...,28 (npu oAHOM M3 STHX 3HAUeHWH k MOJYUMTCS MHOTOOOpasue,
cTpanHo auddeomopdHoe 06bIUHON ceMUMepHOH cdepe!).

Bosnukiasi 3nech HoBasi Hayka — dughghepenyuaronas monoaoeus —
SIBJISIETCS] HAYKOM O TVIAJKUX MHOrooOpasusix W OJIHOH W3 caMbiX (hyHJIaMeH-
TaJIbHBIX 00J1aCTell MaTeMaTHKH. AMepPHKAHCKOe MaTeMaTHuecKoe OOIIeCTBO B
TOMe, MOCBsILIEHHOM MareMaThueckoMmy Hacjemuto A. [lyankape, cooGuimio,
uto [lyankape siKoObl «He Obll 3HAKOM C MOHSTHEM IVIaJKOrO MHOroo0pasus»
(KoTOpoe OH-TO W BBeJI B MaTeMaTHky). Ho o counanbHbix npuunHax nogo6HoOro
«JIEMOKPATHUECKOT0» MEPEeCMOTPa UCTOPUHM HAYKH M OLEHKH ee JIOCTHXKEHHH 5
yKe CKasaJl Bbllle.

«[Tpobsema Ilyankape» coctout B TOM, romeomopdHo Jin cdepe Jiodoe
3aMKHYTOE CBAI3HOE TPEXMepHOe MHOrooGpasue, Ha KOTOPOM BCsiKasi 3aMKHyTast
KpHBasi cTaruBaemMa B Touky. OHa W cerojHsi octaercsl OJHOH H3 OCHOBHbIX
npo6JsieM TOMOJIOTHH.
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Mex1y TIPOUMM, OJIHUM H3 OCHOBHBIX JIOCTH2KEHHH TOMoJiorud XX B. siBU-
JIOCh OTKPbITHE TOTO (haKTa, UTO B MHOFOMEPHOM (HHOTa Jlaxke 6eCKOHEUHOMEp-
HOM) cJiydae MHoroe ynpoutaercst. Hanpumep, Bce y3ibl pa3BssblBaloTCs yxe
B UETbIPEXMEPHOM MPOCTPAHCTBE (M CIIMPUTBI YTBEPK/IAJH, UTO YMEIOT 3TO HC-
noJ1b30BaTh ), a npobJiema [lyankape peliena Jijisi MHOroMepHbIX cep (HaunHast
C pa3MepHOCTH D TUMOTE3a 0 TOMEOMOPMHOCTH chepe BCIKOro MHOrooOpasus,
IJle CTArMBaeMbl B TOUKY Bce cepbl MeHblllel pasMepHOCTH, BepHa ).

Torosiorust — BaxkHedast yacTb MaTeMatiki XX B., U YIUBUTENLHO, KaK
Majio o He# ayman [uiabGepr. Uto Ke KacaeTcsi caMoro MOHATHSA TUIAJKOTO
MHOT000pasusi, To ero oocy»xaan yxe Jlykpeunt, yreep:kaasiunii B «IIpupoye
Beuteit» («De natura rerum», I B. 10 H. 3.), UTO aTOMbI JIeJSITCS IO CBOKCTBAM
CBOEH MOBEPXHOCTH Ha CJle/lyloLIe TPH KaTeropuu (cefiuac MaTeMaTHKH UX Ha-
3bIBAIOT MVIAIKOH, KyCOUHO JIMHEHHO! U TOMOJIOMHUECKOH ): HEKOTOPbIE CKOJIb3ST
JIPYT 10 JIPYTy CBOMMM TJIAIKMMM TMOBEPXHOCTSIMH, JPYyrue, MojoOHO MHOTo-
rpaHHUKAM, CTAJKMBAIOTCS CBOMMM YIJIAMH, TPETbH 2Ke, MOJ0OHO PbIGOJOBHBIM
KpIOUKaM, UMEIOT OCTPUSI-KPIOUOUKH M CMOCOOHBI KPEMKO COEAUHATLCS JIPYT C
JIPYrOM 3THM HErJIaJIKHMH BBIPOCTAMH.

Tonosoruueckue npodJsemsl Tuiabbepra UMeOT B ero crnucke Homepa 13
1 16. B o6oux cayuasix peub MAeT O CaMbIX MePBOHAYAJIbHBIX, HCXOJHBIX BO-
npocax MaTeMaTHKH, MO3TOMY B poccHuilckux o63opax npobsem [unbbepra ux
0OBIUHO MPOTYCKAIOT, U 5 MOCTapaloch BOCMOJIHUTD ITOT HEJOCTATOK.

B tpunanuatoii npo6JeMe 3T0 BOMPOC O pellieHUH 06111ero ajare6panyeckoro
ypaBHeHUsI CTeNeHHu 11,

X Hax" ' +.. . 4+a,=0,

[Ipu n < 4 takoe ypaBHeHHe pelllaeTcs B pajuKalax, a mpu n = 5, Boooliie
roBopsi,— HeT. Ho Bce ke npu MOMOLIM panKaIoB MOXKHO (TT0J06HO TOMY Kak
9TO JIeNIaloT JI/Is1 pellieHnst KBaJpaTHOTO ypaBHeHMsl) CBECTH BCSIKOE ypaBHEHHE
CTerNeHH D K CrelualbHOMY YPaBHEHHIO

(4) > +ax+1=0.

CreunanbHylo anredpandyeckyto (yHKIMIO OJJHOTO MepeMeHHoro x(a), onpeje-
JISEMYIO 3THM ypaBHEHHEM, JIOCTaTOUHO N06aBUTh K pajiKajaM, uToObl uepes
KOMOHHALMK 3THX (DYHKIMHA W palMOHa/bHBIX (DYHKIHHA BbIpa3uTh (YHKIHIO
x(ay,...,as), 03HAUAIONULYI0 KOPEHb 0OL1Ero ypaBHEHHUS CTENeHH O ¢ 3aJaHHbIMH
KO3 hHIIHEHTAMH.

OO611iee ypaBHeHHE CTereHn 6 CBOJUTCS B TAKOM K€ CMbICJIE K CHELHaNbHOMI
anreOpanueckoil PyHKIMK x(a, b) OT JABYX MepeMeHHbIX, OrnpelessieMoi ypaB-
HeHHeM

L +ax® +bx+1=0.
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Touno Tak ke sl pelieHust oOlIEro ypaBHeHHWs! CTereHH 7 JlocTaTouHa
crietMasibHast anrebpanueckasi pyHnkums x(a, b, c) ot Tpex nepemMeHHbIX, orpe-
JlesisieMast ypaBHeHHeM

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

0 KOTOpPOH W ujer peub B npobaeme [uab6epra. Borpoc coctout B TOM, «a
HYMCHOL AU 8000ULe DYHKYUL MPeX NepemerHblX?» — MONCHO AL 8bLDAZUMb
amy ¢pyuryuio x(a, b, c) 8 sude KoHeuHol KomMbUHayuu GyHKyLLil, Kaxoas
13 KOMOPBLX 3ABUCUNT AUULL OM O08YX NEePEeMEHHbLX?

[Tpumepom Takoil KomOUHaLMK («cynepnoauyuu» no liuiwbepmy ) spJsi-
ercst yHkuus u(a, b, c)=uv(a,w(b,c)): nBe QyHKUHH (U U @), OT JBYX rNepe-
MEHHbIX Kax</last, COCTABUJIM B KaUeCTBE CYNepro3uliii HOBYIO (hyHKIHMIO (&) OT
Tpex aprymeHToB. B o0lieM ciyuae KOMOUHUPYIOTCS B CJ0XKHYIO (DYHKIIHIO He
JBe (PYyHKLMH, a J11060€ UX KOHEUHOE UHCJIO0, TIPUUEM KaKiblil apryMeHT MOKeT
BXOJIUTH B CYMEPIO3ULMIO U HECKOJIBKO pas.

[1pu nocTaHoBKe 3TOro BOMpPOCA UPE3BbIUANHO BAXKHO (MKCHPOBATh KJacC
(YHKLHH, 0 KOTOPBIX HJIET Peub: OTBEThbI JIIsi PA3HBIX KJIACCOB YIMBHTEJILHO
HEMOXO0XKH.

[Unb6epT yzKe 3HaJ, UTO «Pa3pbIBHLIX (DYHKILMH, CYLIECTBEHHO 3aBUCSILINX
OT TpeX TMePeMEHHbIX, HET»: €CJIH JI0MyCKaTh JIIoOble Pa3pbiBbl Y COCTABJSIONINX
Cynepro3ulyio hyHKIHH, TO YHCJ0 apryMEHTOB CTAHOBHTCSI HECYIIECTBEHHbBIM
(rs1aBHBIM 00pa30M M3-3a PABHOMOIIHOCTH KYOOB Pas3HbIX pa3MepHOCTel Jpyr
JIPYTy, B TOM UMCJIe — MPOCTO OJHOMEPHOMY OTPE3KY ).

[Tostomy Tunb6epT moctaBus CBOH BOMPOC TaK: @ MOJNCHO AU 86LpA3UINb
onpeodesiemyio npusederHolM Bolile YpasHeHuem cmeneni 7 QYHKYUI
2(a, b,c) cynepnosuyueil Henpepuol8HolX QyHKyuli 08YX nepemerolx?

3ameuaresibHbIi Mporpecc GbI JOCTHTHYT JIMIIL uepe3 GoJiee ueM MoJIBeKa,
korna A. I Butyuikun pazo6past aHasorHuHbiil BONPOC 1Jist eAQOKUX (hyHKY UL
B8MECMO HENnpPepoleHbLX.

Ero pesysbraT o3Hauas, UTO CMEneHs CAONCHOCMU p-eradkoi (p pas
HenpepolsHO Oughgheperyupyemorl) GyHKYUL OM N NepemeHHolx onpe-
deasiemes geaudunoii dpobu n/p: uem GoJibllie UNCJO aPryMeHTOB 7, TeM
(byHKLMS CJI02KHEee, a ueM 0oJiblie IVIaJKOCTb p, TeM MpOLLE.

A uMeHHO, NpejcTaB/eHle p-raaakux QYHKIUE 1 TepeMeHHbIX CyNepro3n-
LUMSIMH g-TJaIKUX (QYHKIMHA R MepeMeHHbIX BO3MOXKHO 3aBEJIOMO He /IS BCsi-
KON pasyiaraeMoil pyHKIMM KJaacca (p, 1), eCJiM CJ0XKHOCTb NMPeICTAB/SIONINX
(YHKILMI MeHblIIe, YeM CJIOKHOCTD TPECTABJISEMbIX, T. €. €CJIH

k n

)

qa p

TO NPeACTaBUTL CTOJIb TJIAAKHUMH q)yHKLU/]ﬂMI/] MO>KHO He BCE.
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Hanpumep, Tpu pasa auddepenumpyemble GyHKLUHH TPeX MepeMeHHbIX 3a-
BEJIOMO He BCe MPEJCTABJAIOTCS KOMOMHALMSAMK TPU Ke pasza JAuddepeHim-
pyeMbIX (YHKILMI JIBYX TepeMeHHBIX: €CJIH TMpeCTaBJeHHe Cyreprno3ulnei u
BO3MOKHO, TO TOJIbKO C HEM3OEKHBIM CHH2KEHHEM TJIaJKOCTH MPEACTABJSAIOUINX
(hyHKLME (110 MeHbLIeH Mepe 110 g < 2).

OCHOBHBIM TeXHHUYECKHM CPEICTBOM, KOTOpPOE MCMOJb30Bajl BuTylIKHH,
OB OLEHKH MON0A0UHCCKOL CAOMCHOCMIL BeULECIBCHHbLX aicedpauye-
ckux mHoeoobpasuil, panee nosyuennoie M. [T TTerposckum u O. A. OJeiiHuk
B UX paGotax o aApyrod (uiectHaauatoi) npodaeme [uinbepra, 0 KOTOpPOU s
paccKaxKy HHXKe.

HokasaresbetBa Burtyiikuna 6buin nosxxe ycosepiienctsosanbl A. H. Koii-
MOTOPOBBIM, KOTOPBIH aj eCcTeCTBEHHO-HAy4HOe, T. €. BLIXOJsIee 3a PaMKH
MaTeMaTHKH, HCTOJIKOBAHHE BUTYIIKMHCKOM CJI03KHOCTH 71/ p B TepMUHAX TeOPHH
nepejaund MH(GOPMAaLIMK, CO3/1aB CBOIO MEOPUIO KINCUAOH-IHMPONUU» KAAC-
co8 ¢yHKkyuLl (SNCUNIOH — 3TO €, rpedeckast OykBa, 0OblUHO 0603HaUaIOIAs B
MaTeMaTHKe MaJioe UUCJIO).

KoJsiMoropoBckasi 31iCHIOH-3HTPONHUS H3MEPSieT MHHUMAaJbHOE UMCJI0 (J1BO-
MYHBIX ) 3HAKOB, HeOOXOJAUMOe ISl yKa3aHusl (PYHKIHHM M3 M3yuyaeMoro Kjacca
C 3alaHHOH TOYHOCTBIO STMCHJIOH (3TO YMCJIO0 HEOOXOMMMBIX JBOMUHBIX 3HAKOB
pacTeT Mpu yMEHbIIEHUH BEJMUMHBI €, U «CJOKHOCTb» OMNpeessieT HMEHHO
CKOPOCTb 3TOTO POCTA).

PaccmotpuM, paau o6UIHOCTH onpejieieHns OOLLEro MOHATHS, KAKOE YTOJHO
KOMITaKTHOE MeTpHUeCcKoe MPOCTpaHcTBO M W 3amaauMcs 1e/blo yKa3aTh €ro
TOUKY C TOTPEIIHOCTbIO, He mpeBocxosiell €. Ecan B M BriGpana £-ceTs,
T. €. TaKoe KOHeyHoe MHOxKecTBO (M3 N(e) Touek), uTo MIapbl paauyca € C
LEHTPAMU B 3THX TOUKAX LIEJHKOM MOKPbLIBAIOT Bce M, TO I0CTATOUHO MTPUMEPHO
log,(N(g)) 3HaKOB: HYXKHO BeJb TOJILKO yKasaTb OJHOTO MpejacTaButess uz N
3JIEMEHTOB CETH, OH U OyJeT £-TIPUOJIMKEHHO 3aaBaTh JII0O0H 3JeMEHT CBOETro
mapa.

Ilnsi otpeska M = [0, 1] Besmunna N pacrer Kak 1/, a 1151 kBajpata (Ky6a)
CO cTOpoHOfi (pe6poM) exuHHuHoi AuHbl — Kak (1/¢)? (cooTBeTcTBeHHO, Kak
(1/£)*), Tak uTo CKOpOCTb pocTa BeqHuHHbl N ONpeessieTcsi pa3MepHoOCTbIO
KOJIMpyemMoro npoctpatctsa M.

B cayuae npocrpanctBa M raankux QyHKUMi (Ha KOMMakTHOM KyGe B
N-MEPHOM TMPOCTPAHCTBE M C OTPAHHUEHHBIMH KOHCTAHTOH TMPOU3BOJHBIMH JI0
nopsijika p, uToObl 3TO MPOCTPAHCTBO (DYHKIME ObLIO KOMMAKTHBLIM) pa3mep-
HOCTb TPOCTPAHCTBA GecKOHeuHa, HO 4YHC/0 N(g) JEeMEHTOB CETH KOHEUHO,
XOTSl OHO M PACTeT MPH YMEHbLIEHUH £ OblcTpee JI0O0H (OTpHLIATENbHOM) cTe-
MEeHH BEJIMUMHDI £,— HaNpUMep, pacTeT 3KCIOHEHIIHALHO.

Kousimoropos nokasai, uto aoeapugm uwucaa N(e) mouek MUHUMAALHOL
e-cemu pacmem 6 smox cayuae kax (1/e)"/?. Ecan 6bl hyukimn k nepemen-
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HbIX, YUaCTBOBABILIME B CYMEPrO3ULMH, HMEH MIaIKOCTh ¢, TO ¢ UX TTOMOLIBIO
MOKHO ObIJIO Obl MOJYUYHTh JJIS TIPEACTaBISEMbIX (QYHKIHHA CeThb, Jorapudm
yHCaIa ToueK KOTopoil Obl1 Gbl mopsaka (1/2)9. Ecau 310 uMc/ao MeHblie MH-
HUMaJIbHO BO3MOXKHOTO /151 (DYHKLMIH 71 TepeMEHHbIX TJIaJKOCTH P, TO, 3HAUHT,
npejrnoJaraBlieecs NpeicTaBjieHue CyneprnosuiusaMi (yHKLIHH CTOJIb GOJbIIOH
IJ1aJIKOCTH HEBO3MOXKHO (MPHUEM He TOJIbKO CYu,ecmsyront HenpeicTaBuMble
(DYHKLMH, HO UX JlaxKe O0AbUUHCMBO).

[Toz:ke Kosmmoropos mokasas, 4to ecyi 0TKa3aTbCsi OT IMIAAKOCTH U JI0-
MycKaTh K YUacTHIO B CYNEPrO3HLMH BCe HErpepbiBHblE (DYHKLHH, TO JioOast
HenpepbiBHAA QYHKUHUS OT A TIEPEMEHHBIX TIPEACTAB/SAETCS CYyNepno3ulne He-
NpepbIBHLIX (PYHKIME OT BCETO TPEX MePEMEHHbIX, a 3aTeM APHOJIb]L [PEICTaBUII
UX U CYNepro3uiMsMU HETPEPBIBHBLIX PYHKIMH JBYX MepeMeHHbIX. B 3aKOHUHB-
el 3Ty cepuio pa6or Teopeme KosmMoropoBa eauMHCTBeHHast ynoTpebJsiemast
(byHKIMST BYX TIepeMEeHHBIX — 3TO CyMMa apryMeHTOB X + 4, a BCe OCTallb-
Hble HerpepbIBHbIE PYHKIMH, H3 KOTOPBIX COCTABJETCS NPEJICTaB/sgoNIas Bee
HenpepbiBHbIE (PYHKIMU OT 71 TIEPEMEHHBIX CYNEepro3uLiis, 3aBUCAT Kaxaas OT
OJIHOW JIUUb TEPEeMEHHOH.

[To moemy mHenuto, [uiL6epTy He cieoBano 3a6bIBaTh NPH POPMYJTHPOBKE
13-it npo6GsieMbl 1 06 areedpauyeckux NPeACTaBIAIOLUMX QYHKUHSAX OT MEHb-
1IEr0 YHC/a MepeMeHHbIX, UeM MpeCTaBiseMast.

Hanpumep, neficTBUTEbHO JM JJIsi pelleHdsi o6llero anredpanyeckoro
ypaBHeHUs cTeneHu 6 #eobxodumo UCnob30BaTh anredpanueckyio hyHKIHIO
08yx TiepeMeHHbIX, WJH, MOdxcem Oblmb, KAk U Ol YpPABHEeHUus cmene-
HIL MAMb, MOJCHO 000lmuce areebpauteckumu GyrKyuimu om 00HOL
nepemenHo?

CBejieHHe 0011Iero ypaBHEHUS CTeNeH! 11 K (DYHKLMAM OT 17 — 4 repeMeHHbIX
yJlaeTcs, HO, HauMHasi ¢ HEKOTOPOTO 1, MOXKHO H30aBUTbCS W OT elle OJHOM
MepeMeHHOM, TaK UTO JOCTATOUHO 11 — 5 apryMeHTOB. DTO sIBJIEHHE MPOO0JI-
JKaeTcs ¥ Jlasiblile, Tak UTO JIeJ0 CBOJAUTCS K asreGpanueckum (yHKIHSM OT
He GoJiee UeM 1 — S TMepPeMEHHbIX, eCJIM UCXOJHAsH CTeleHb ypaBHeHHsi Oblia
GoJibliIell HEKOTOPOro (JIOBOJILHO OBLICTPO M TAMHCTBEHHO PACTYLIEro BMeCTe
¢ §) uresa n(s).

JlokasaTb HECBONMMOCTb K CyNeprno3ulusaM ajnreGpaunueckux (yHKUMH OT
MEHbIIIEro, YeM y MCXOJHON (YHKIHMH, UHC/IA MepeMeHHbIX (MM XOTs Obl He-
CBOJIMMOCTb K asireGpanueckuM (yHKIMSM OT OJIHON TepeMeHHOM ) HUKTO MoKa
He cymes. §1 moJsiarato, ojHaKo, 4TO Takod anreOpanueckod MpeacTaBUMOCTH
NPENATCTBYET MONOAOUHECKAA CAOHCHOCMb BeMBACHUA TIPENCTAB/ISEMbIX
(byHKLMH, TaK 4TO MpeJCTaBAeHHE OKA3blBAETCS HEBO3MOXKHBIM HE TOJBKO B
KJacce ajnrebpanuecknx (yHKIMH, HO U B KJacce TOMOJIOMHUECKH IKBHBAJIEHT-
HbIX UM (BO BCeil 006/1aCTH KOMIIEKCHBIX 3HAUEHHH apTyMEHTOB) KOMIJIEKCHbBIX
HenpepbIBHBIX MHOTO3HAUHBIX (DYHKIHH KOMIJIEKCHBIX apTYMEHTOB C TOMOJIOTH -
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YeCKH TaKMM >Ke BETBJIEHHEM, KaK y ajreOpanueckux (QyHKIHH MaJjoro uucsa
nepemMeHHbIX.

EnMHCTBEHHBIM yCTieXoM B TOM HaIpaBJjeHHH OKa3a/JoCh MCIOJb30BaHHE
BbIUMCJIEHHBIX MHOIO pajii 3TOH 1leJH KOrOMOJIOTHE TPYMM KOC, M03BOJIHBLIEE
MOCTPOUTh CBOCOOPA3HYIO MEoPUI0 «XapaKmepucmuuecKkux Kaaccosy» aa-
eebpauveckux gyHKyuil.

ATUM croco6OM yJlaeTcsl 10Ka3biBaTh HENpeacTaBUMOCThb ajreGpandyeckux
YHKUMH noAHbIMU cynepnosuyuamu n3 aarebpanyeckux QyHKIUH OT MEHb-
1LIEr0 UhcJia apryMeHTOoB, UeM y pas/jaraeMol B Cyneprno3ulnio GyHkuud. [1oa-
HQA cynepnosuyus Onpeueasiercsl Kak cJjoxkHas (yHKLMs Tak, uto 00si3a-
TEJILHO YUHTBIBAIOTCS BCE BETBH CJIOXKHOH (PYHKUMM: rm-3HauHasi (PyHKUUS OT
n-3HAaYHON HMMeeT POBHO /Mmn 3HAueHWH, a He MeHblle. Hanpumep, dopmy.na
VX + V/4x onpesienisieT, Kak n04Has CYNePIO3HLIS, 4emblpex3HauHy 0 hyHK-
[IMI0, BOBCE He COBMNAJAIONLYIO C JABY3HAUHOH (yHKIMeH 3+/X.

HenpenctaBUMOCTb TAKHUMH MOJIHBIMH CYTEPTIO3HLMAMH (DYHKLHMH CO CJIMLLI-
KOM CJIOXKHBIM JUIsl MIPEACTABUMOCTH BEeTBJIEHHEM YyjaeTcsi J1okasaTb. Ho, K
CO’KaJIeHHI0, B CMbIC/JIe 3TOH TEOPHUHM <«Hepa3peliMMbIMH B pajnKalax» oka-
3bIBAIOTCS Y2Ke ypaBHEHHs] MJIalIMX creneHer 3 U 4 (moromy uTo CTaHaapT-
Hble KJlaccHueckue OopMyJibl JIOCTABJSIOT, KPOMe HY>KHBIX TPeX WJIH UeTblpex
KOpHeH ypaBHeHMsl, ellle MHOIO <IMapasuTHbIX» 3HAYEHHH COOTBETCTBYIOLLHMX
Cynepro3uluil pajnuKasoB, He YI0BJIETBOPSAIOUIMX UCXOHOMY YPABHEHHIO ).

Msb6aButhest 0T TpeGOBaHUSI MOJNHOTHI HM3YuaeMOH CYMeprno3uuMd B Teo-
pHM XapaKTePUCTHUECKHX KJIAaCCOB asrebpandyeckux (yHKIMH MOKa He yIaJ10Ch.
Sl oTMeuy TOJIbKO, UTO 3/leCh MOXKHO HaJesiThbCsl HAa TOMOIlb Meopuil cme-
wanHolx cmpykmyp Xodoca: Ta TONOJOrHUECKas TeOpHsl CHaGKaeT LMKJI
Ha oco6oM asjrebpauyeckoM MHOrooOpasuu yKazaHuem O TOM, OT TJaJKOro
MHOroo0pasust Kakoi pasMepHOCTH 3TOT LMKJ MPOUCXOJUT. DTa Pa3MepHOCTb
MPOUCXOK/IEHHST HEe HHBAPHAHTHA OTHOCHTEJIBbHO FOMEOMOP(H3MOB, €CJIM OHH
He sBJSIOTCS anreGpauyecKUMH, HO COXpaHsieTcsl MpH anrebpanueckux OTo-
OpaKeHHUSsIX.

UroObl HEMHOTO 0OBSICHUTb, O YeM HJET peub, PACCMOTPUM TPEYroJbHUK
U3 TPeX IJJIMNTHUECKUX KPHUBBIX. IDTO MPUBOAMMOE ocoboe anrebpanueckoe
MHOrooGpasue COCTOMT U3 TPeX IMaAKHX (TOPHUECKHX C BELIeCTBEHHON TOUKH
3peHHs1 ) KOMITOHEHT, TPAaHCBEPCAIbHO MepeceKalolxes MonapHo B TPeX TOUKax
A, B, C, no ofiHO# JUisi apbl.

Cpeny BelleCTBEHHO-0IHOMEPHbIX LIMKJIOB 3TOTO BELLIECTBEHHO-/IBYMEPHOTO
MHOT000OpPa3usi TEOPHUsl CMELIaHHbIX CTPYKTYpP BblJIE/sIET Te, KOTOpPble MOXKHO
peasn3oBaTh Ha OJHOH HEMPUBOAUMON KOMITOHEHTE: OHH ITPOUCXOJSAT» U3 ITOH
(r1a1koi ) KOMITOHEHTHI.

A 3aMKHyTBIH TpeyrosibHbli yTh ABCA (onpeiesieHHbIH 3TUM YCJIOBHEM M0
MOJLyJTI0 CYMM LIMKJIOB OMTMCAHHOTO paHblile KJacca) UMeeT yxKe MPUHIHUTHATLHO
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MHOE TPOUCXOXKIEHHUE, onpesieisieMoe KOMOUHATOPUKON TepeceyeHUd TVIajaKuX
KOMIIOHEHT, a He UX BHYTPEHHOCTSIMH.

3anoMHHaHHe LMKJIOM Pa3MEpPHOCTH TOTO IJIaJAKOro MHOrooOpasusi, KOTo-
poe ero nopoju/o, NO3BOJSET HAEATbCS HA MCMOJb30BAHHE 3TOH CTPYKTYpbI
JUISl 10Ka3aTebCTBA HEBO3MOXKHOCTH PEIyKLUMH Gojiee MHOTOMEPHON CTPYKTY-
pbl PYHKUMK MHOTHX MEPEMEHHBIX K MaJOMEPHbIM.

[llectnamuaras npo6aema [uan6epra HaunHaeTcsi ¢ OJHON M3 CTapeHlInX
¥ (yHIaMeHTalbHEHRINX MaTeMaTHYeCKUX 3a/au: KaK MOdJcem Bovleasdemo
geujecmserHas areebpauueckas kKpusas cmenexu n (3ajaHHasi Ha TJOC-
KOCTH ¢ Koopmunatamu (X,y) ypasuenuem {f(x,y)=0}, rne [ — muorousen
cTeneHu 1n)?

B cnyuae crenenu 2 Bonpoc pellieH elle JpeBHUMH: KPHUBast — 3TO 3JJIMIIC,
runep6osia uau napabosa. Ho [unab6ept npeanountaer cuutaTh 3TH TpU KPUBbIE
OJIMHAKOBBIMH: YTOOBI UX CPAaBHHUTh, HAJMO TOJbLKO TOMECTHTb MX Ha GOJIbIIYIO
Hatiell 0ObIYHON MJIOCKOCTH NPOeKMUBHYIO NAOCKOCMYb, TIe napadoJsia 3aMbl-
KaeTcsl OJIHOH OECKOHEeUHO YjaJieHHOH TOUuKoM, a rurep6oJia — aAByMsi (rocJie
Uero OHa CTAHOBUTCSI JUPPEoMOPMHON OKPY:KHOCTH U JlazKe MPOEKTHBHO el
9KBHMBAJIEHTHOM ).

Tonosiornyeckue onvcanusi KPUBLIX cTerneHeld 3 U 4 OblIK MoJydeHbl Hblo-
ToHoM U lekapTom, Ho yrke 1J1s1 KpUBBIX CTeNeHH 6 BOMPOC OblJl €lle OTKPBIT BO
Bpemsi Joknana [uabbepra, u [uabGept Tak copMyaupoBas MepBbiil BOMPOC
cBoell 16-i1 mpobsieMbl: damo mMonosocuUecKYO KAACCUDUKAUUIO pacno-
A0JCeHULl Bcex ancebpauyeckux Kpusolx cmenenu 6 Ha eeujecmseHHol
NPOeKMUBHOL NAOCKOCMU.

HauGousbliee uncjio KOMIOHEHT CBSI3HOCTH BELLLECTBEHHOM ajirebpaniyeckoit
KpHBOIi paBHo g + 1, rie g — poa kpusoii (T. e. g =(n — 1)(n — 2)/2 nna rnan-
KOU KPHUBOH CTereHu 1), — 3To «Teopema XapHaka». [1o 3Toit Teopeme, Hanpu-
Mep, HauboJiblliee YUCJI0 KOMITOHEHT CBA3HOCTH («0BaJsioB», AM(deoMopdHbIX
OKPYKHOCTH, OTpaHHUMBAIOLLEH Kpyr) y ajreOpandeckoil KpUBOH cTerneHH 6
pasHo 11.

[unb6ept coobIMa B 1OKAAJE, UTO OH 3HAET, KAK UMEHHO MOTYT ObITb pac-
MOJIOXKEHBI 3TH OBaJIbl, KOTJIA UX UHCJ0 MAKCHMAJbHO, T. €. paBHo 11: moavko
00UH U3 HUX co0epicum opyeue 8HYMpU C80€20 <Kpyeas, A 4UCAO IMUX
BHYMpeHHUx 08a108,— ymaepaicdar lurbepm,— aubo 1, aubo 9.

Kak moryt 6bITh pacrnojioxkeHbl OBaJjibl KPUBOH cTerneHu 8 (MX UHCJIO He
MPEBOCXOJHUT 22), HEU3BECTHO U CETOJIHS: TTOCTPOeHO 0K0J10 90 peasusyionimnxcs
pacrnoJioxKeHui 22 oBaJIoB ¥ HalJIeH CIIMCOK U3 MPUMEPHO COTHH PACMOJOKe-
HUH, HCUEPTbIBAIOIIME U1l 22 0BaJIOB BCE PACMOJIOKEHHUS, HE TPOTHBOpEUallne
y’Ke JIOKa3aHHbIM TeopemaM. Ho i mpuMepHO TOJYII0XKUHBI M3 3THX KaH-
JIMJIATOB MX peasjndyeMoCTb HeH3BeCTHA (TOYHOE YHCJO0 OCTABLIMXCS TPYIHbIX
CJIyuaeB MEHSIETCSl He TO €XKErojIHO, HO TO €KEMECSIUHO).
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O611ee UMCII0 TOMOJNOTHUECKH PA3/IMUHBIX pacnoJioykeHnit 22 (Heasnrebpau-
YeCKHX ) OBAJIOB COCTaBJISIET MHOTO MUJIMAP/IOB, HO MOYTH BCE STH PaCIooxKe-
HUSI Y2Ke HCKJTIOUEeHbBI IOKa3aHHBIMH TeopeMaMy Jyisl aare6panuecKuX KPHBBIX.

Bonpoc 0 monoaoeuieckom cmpoenut areedpauyeckux mHoeooobpa-
3utl, 3a0aHHOLX OOHUM UM HECKOAbKUMU NOAUHOMUAAbHOIMU YPABHEHU-
AMU 8 BeUeCmB8eHHOM aPUHHOM UL NPOEKMUBHOM NPOCMpPAHcmae,
a6aaemcs 00HUM U3 PyHOAMeHmAarbHelluliLx 80NPOCO8 BCell Mamemanmu-
KU, 4acmo Heobxo0umoim 048 UCCACO08AHUSL CAMBLX PASHOLY NPUKAAOHOLX
3aday (ede amu ypasHeHrs ONUCLIBAIONM Me WAL UHble 3AKOHbL NPUpOObL).
Harpumep, peub MoxeT UATH 0 ¢azosoix duaepammax (B TEPMOJUHAMUKE ),
0 nosepxrnocmsax Pepmu (B pusnke mMeTanion), o nosepxrocmsax Ppeneas
WIH QucnepcuoHHOM COOMHOouLeHd (B ONITHKE U B TEOPHH paclpoCTpaHeHHs
BOJIH) U T. [L.

Ha moit B3ryisig, 3TOT Bonpoc ropasiao BaxkHee W npoGjembl Pepma, H
o6cy»K1aBlIeics Bbllle «npobJeMbl OJM3HEI0B» B TEOPUH MPOCThIX ynces. Ho,
K COXKAJIEHHIO, ajreGpanuecKie reoMeTpbl He MOTYT MOMOUb PELIEHHIO IeHCTBH-
TesibHbIX (real, R) Bonpocos.

N. T. Ilerposckuii (B 30-e rr.), a 3atem ero yuennua O. A. OJieiiHUK
(mpumepro okosio 1950 T.), mosyunsiu 3aMeuaTesibHble OYeHKU C8epXYy 041
OCHOBHbLLX MONOA0CUYECKUX UHBAPUAHMOB BEUeCMBEeHHbLX aieedpauye-
cKUX MHO2000pa3uii — uucea bemmu (T. €. uMces He3aBUCUMbIX LIMKJIOB pa3-
HbIX pa3MepHOCTEl: HarnpuMep, ofHoMepHoe uncso betrtu by mist Topa pasHo 2,
Tak KaK Ha Tope 2 He3aBHCHMBIX OJJTHOMEPHBIX LIHKJ/A, NapaJsiiesb 0 MepHInaH, a
BCe OCTasIbHble OJIHOMepHbIe LUKJIbl — [1eJI0UHC/IeHHbIe JHHEHHble KOMOHHAIIMHI
napaJuiesii i Mepuanana).

Pesyabratbl [lerpoBckoro n OJieliHUK MpsiMo MPoJoJKaloT Teopemy besy
(0 TOM, UTO KpUBbIE CTEMEHEN /M U 1 MepeceKaloTes B He GoJiee UeM 1 TouKax)
¥ HepaBeHCTBO XapHaka (olleHHBalolllee CBEpXy KOJHUYECTBO OBAJIOB KPHBOI
creneny n uncsiom (n— 1)(n—2)/2+1).

Jlnist anreGpandeckoil THIEPIOBEPXHOCTH'? CTEMeHH /1 B BEIIIECTBEHHOM TTPO-
€KTHBHOM TIPOCTPAHCTBE PAa3MEPHOCTH M KOMOMHALMS uucea bBertu olleHH-
BAETCs CBEPXY HEKOTOPBLIM (JIOBOJILHO CJI0XKHO OMHCHIBAEMbIM) MHOTOUJIEHOM
CTeNeHu M OT BEJMUMHbI 71, KOTOPbIH B padore OJielHUK 3a/laH JJIMHHON Lie-
MOYKOH PeKYPPEeHTHBIX COOTHOILIEHHH, MO3BOJISIIONIEH BCe »Ke SIBHO BBHIMNCATD

12Tunepnosepxrocmoio B N-MepHOM MHOTOOGPa3uH HH MPOCTPAHCTBE HA3BLIBAIOT MOJMHONO-
oGpasue KopasMepHOCTH OjuH, T. e. paameproctd N — 1. Hanpumep, ypasnenue {x; =0} 3anaer
B MPOCTPAHCTBE C KOOpAMHATAMH (X1,...,Xy) THIEPIJIOCKOCTb, a TOUKA — 3TO THIEPMIOCKOCTh
Ha MPSMOK.

Cmenenoro anrebpanuecKoii THMepnoBepXHOCTH, 3agaHHoil ypaBHenneM {f(x) =0}, HasbiBaeTcst
cTerieHb MHorousieHa [ (Hanpumep, cTereHb MPsIMON Ha MJIOCKOCTH — €IMHULA, a OKPYKHOCTH —
JIBa).
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OTBET B Ka)KJI0M KOHKPETHOM cJiyuae (aHaJoTH4YHble OTBEThI MPUBENEHbI U IS
cJyyasi MHOroo6pasui, 3ajlaHHbIX CHCTEMaMH W3 HECKOJIbKUX ypaBHeHHH, Kak,
Harpumep, KPUBbIE B MPOCTPAHCTBE).

Jler matHaauath cnycrsi nocje padoTbl OJIEHHHUK HOBblE OLEHKH UMCel
BetTu BelecTBeHHbIX anredpanuecKux MHOrooOpasuil omyoJanKoBaJIM, He3aBU -
cumo apyr ot apyra, k. Muanop u P. Tom. Ilpu cpaBHenun ¢ pesysbratamu
OJieliHUK BBISICHUJIOCH, YTO MX OLIEHKH B HECKOJIbKO (@ WHOT/IAa W MHOTO) pas
caabee oueHok OJiefiHUK, T. €. YTO OHM OLLEHUBAIOT uucJsia berTu cBepxy ropaso
60JIbLIMM YHCJIOM, YeM HCTHHHO HabJio/aeMble B PUMEPax BeJHUMHbI.

BrocsieficTBHM Bce 3TH OLEHKM LMTHPOBAJNMCh Ha 3anaje Kak <OlEeHKH
Munnopa—Toma», X0Ts y caMUX 3TUX 3aMeuaTesbHbIX aBTOPOB U OblJIa CChIIKA
Ha ucxoanyto pa6ory OJieliHHK (C JyYlIHMH W 3HAYUTEJNbHO OoJiee PaHHHMH,
YyeM y HUX, pe3yJibTaTaMH, Y»Ke HCIMOJIb30BaHHBIMH BUTYIIKHHBIM). 3/1eCh CTOUT,
BIIpoueM, 3aMeTHTb, uTo padota Toma copep:Kaja 3ameuatesibHoe ofluee He-
paserncmso Cuuma

S o®M)< Y b(CM),

oyerusaouee ceepxy cymmy duces bemmu seujecmsennoeo mMHo2000pa-
3us uepes cymmy uucea bemmu mrodcecmsa 8cex KOMNACKCHbLY MOUeK,
yoosaemsopsaoujux momy sce ypasreruio. HepaBenctso XapHaka siBisier-
Csl YACTHBIM CJIyyaeM 3Toro HepaBeHcTBa Cmura. /17151 BellleCTBEHHOH KPHBOI
U3 r OBAJIOB CymMMa ee uuces bBertu paBHa 2r (KaxIblil 0BaJ BHOCHT CBOW
BKJIAJL. 110 €JMHUUKE B UUCJIO KOMIOHEHT cBsidHoCTH, bo(RM)=r, u cTosbKO
JKe B UMCJIO HE3ABUCHMbIX OJIHOMEPHBIX LHKJIOB, b (RM)=r).

Jlsist pUMaHOBOH MOBEPXHOCTH € g pyukamM (posja g) cymma uuces ber-
TH paBHa 2g+2: by=1 (o1Ha KOMIIOHEHTa CBSI3HOCTH), by =1 (oaHa Belle-
CTBEHHO-JIByMepHasi MOBEPXHOCTh ), by = 2g (10 0JIHON «MapaJiiesin» U 0JJHOMY
«MepuHaHy» Ha Kaxkaoi pyuke). Tak uto jJisi KpUBOH HEPABEHCTBO UMEET BUJL

2r<2g+2,
UTO W MPUBOJMUT K TeopeMe XapHaka:
r<g+1.

[IpaBna, usBectHblit XapHaky (akT LOCTHKEHHSI paBeHCTBA r=g + | s He-
KOTOPbIX «MAKCUMAALHO Beujecmeernulxy Kpusolx (M-kpusoix, no mepmu-
Hoaoeuu [lemposckoeo) na nepasenctsa CMHTA He BbITEKAET.

UroOb! BbIBeCTH U3 HepaBeHcTBa CMHTA OLIEHKY CBEPXY CyMMbl unces bertu
MHOTOUWJIEHOM OT CTereHH ypaBHEeHHs! (MM CTeneHell ypaBHEHHIt), JOCTATOUHO
BBIUMC/IHTB CyMMY unces beTtu st komnuiekcHoro MHoroo6pasus. dto Jerue,
ueM MCXOJIHasl BELLeCTBEHHas 3ajaua, OJ1arofapst TOMy UTO JOCTaTOUHO CO-
CUMTAThb OTBET B OJHOM (HEBBLIDOXKJIEHHOM) TpHUMepe: Bellb 8 KOMNACKCHOM
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cayuae gce HeguLpodcderHble 00veKmb. JAHHOL CMeneHu monoioeuye-
cku (u daace dughgheperyupyeno 8 seuecmserHoOM cMvlcae) 00UHAKOBL,
TaK KaK MHOXKECTBO BCEX BBIPOKJEHHBIX KOMIIEKCHBIX 00BEKTOB (Harpumep,
MHOTOUJIEHOB C KPaTHbIM KOPHEM B MPOCTPAHCTBE BCEX KOMIJIEKCHBIX MHO-
rOUJIEHOB JIAHHOH CTeNeHH) 3ajaeTcs ajareOpanuecKuM KOMNAeKCHbLM ypaB-
HEHHEM, a CJIeJIOBATENLHO, UMEET Bl eCmBeHHyI0 KOpazmepHocmos 06a B
KOMIIJIEKCHOM TIPOCTPAHCTBE BCEX PACCMATPUBAEMbIX KOMIIIEKCHBIX 0OHEKTOB.
CJie1oBaTeIbHO, THIIEPTIOBEPXHOCTh BBIPOXKJIEHHH HE JIEJIUT 3TO KOMIIJIEKCHOE
MPOCTPAHCTBO HA YACTH (B OTJIMUKE OT BELIECTBEHHOTO MPOCTPAHCTBA, KOTOPOE
BellleCTBEHHAs THIEPNOBEPXHOCTb BLIPOXKIECHHH JIEJUT Ha yacTH, oO6pa3oBaH-
Hble, HANPUMeEP, MHOYKECTBAMM BElIIECTBEHHBIX MHOTOUJIEHOB IAHHON CTEMEHH C
pasHbIMH UHCJIAMH BEIIECTBEHHBIX KOPHEH ).

IMeHHO NpH BbIUMCJIEHHH OTBeTa JYIsi crieliajbHoro rnpumepa Tom u mno-
JIYUHJT CBOKO CJIMIIKOM IPyOyH0 OLIEHKY: BMECTO SIBHOTO BBIUMCJIEHHST TOTOJIOTH -
UeCKMX MHBAPUAHTOB KOMIJIEKCHBIX MHOTOOOPA3Uil OH MCMOJb30BaJ UX 3aBbl-
lIEHHbIE OLLEHKH CBEPXY.

Uro Kacaercsi HCXOHOTr0 yTBep2KAeHUS ([HbOepTa) 0 KpUBBIX CTENeHH 6, TO
oHo owubourno. Oxono 1970 r. M. I TleTpoBcKuil monpocus MeHs 1aTh OT3bIB
0 JIOKTOPCKOM JuccepTainn cBoero 1 A. A. AHIpPOHOBA YueHHKa, HUYKErOpoJi-
ckoro maremaruka J1. A. [ynkoBa, KOTOpbIl ONPOBEPT He TOJLKO yTBEPKIEHHE
[unb6epra, HO U CBOIO MPEALIECTBYIONULYIO MCcCcepTalnu paboTy, B KOTOPOH OH
3TO HeBepHoe yTBepxkaeHne [uabbepra joKkasbiBail.

Pesysbrar muccepraumn [ynkosa npaBusieH, U noanolll cnucok M-kpusolx
cmenenu 6, cocmoawux us 11 osaros, codepacum ne dae, Kak ymsepaicdaa
Turvbepm, a mpu Kpugole: BHYTPH «Kpyra», OrpaHMUeHHOro OJHHM H3 OBaJIOB,
coaepkates anbo 1, 60 5, 160 9 APyrux, U BCe ITH TPU CJyuasi peanusyloTes
(IMnbOepT cunTas HEBO3MOXKHBIM CJlyuai MATH BHYTPEHHUX OBAJIOB).

HecmoTpst Ha TO uTO 3TH (pyHJAMeHTaJbHbIE BOMPOCHI, B CYIIHOCTH, MO-
IyT paccMaTpUBATLCS MPH MOMOLIM KOMIbIOTEPHBIX MOJICUETOB (CIMOCOOHDIX, B
MPUHLIKIIE, JIaXKe OMPEJIesIUTh, coryiacHo TeopeMe Tapckoro—3aiiieHOepra, un-
CJI0 KOMIOHEHT CBA3HOCTH, HA KOTOPblEe IHCKPUMHUHAHTHAS THIEPTIOBEPXHOCTD
BbIPOK/IEHHBIX BEIIECTBEHHBIX KPUBBIX JAHHOH CTEMeHH AEAHUT MPOCTPAHCTBO
BCEX TAKUX KPUBbIX ), MPAKTHUECKH HUKAKOH T0JIb3bl B 3THX TPYAHBIX BOMIPOCAX
KOMIIBIOTEPbI MOKa He TMPUHECJIH, XOTs HACTOsilllMe MaTeMaTHKH, HaudhHas C
W. I Tlerposckoro u [I. A. [ynkoBa, mosyunsiv pekpacHble pesyJibTaThl.

[IponymbiBast paboty I'ynkoBa, s 3aMeTHJI, UTO He TOJbKO /ISl KPUBBIX CTe-
neHd 6, HO U Ui BCEX MCCJIEI0BAHHBIX UM KPHMBBIX UETHOH CTereHu 2k mpo-
SIBJISIIMCH 3aMeuarte/ibHble CpaBHEHUs Mo MojyJio 8 (uucsa 1, 5 u 9 BHyTpeHHHUX
OBaJIOB KPUBOMH CTeMeHH 6 He 3pst MIyT uepes ueTbipe).

O6mas hopMyMPOBKA 3TOTO CpaBHeHUs (KOTOpOe 51 HAa3BaJl CPABHEHUEM
[yokosa) takoBa: nycth Kpubast {f(x,y)=0} 3ajaHa MHOrouJIEHOM CTereHH
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2k, oTpulaTesbHBIM Ha GeckoHeyHocTH. PaceMoTpuM Ty o6sacTb ¢ Kpaewm, D,
orpaHuueHHyto Hateil kpuoil, e f > 0. Torna adaeposa xapakmepucmura
amotl obaacmu yoosiemsopsiem (041 Kpusoil cmenenu 2k ¢ makcumaro-
Holm no meopeme XapHaKa 4ucAOM 08AA08) CPABHEHIUIO NO MOOYAIO 8:

X(D)=Fk* (mod 8)

(15 KpuBbIX cTenenn 6 x =9, 1, =7, k=3).

Ho st snas, uto cpasrenus no modyaio 8 asasiomes ¢pyrnoamenmano-
HbLMU 8 MONOAOULL HemblpexmepHoLX MHO2000pasuli, 1 cTaj aymaTbh —
a TJie Ke B 3TOM Borpoce 06 0dHoMepHblx anreGpandecKuX KPUBBIX 4ermnol-
pexmeproe mHoroo6pasue? B KoHlE KOHLIOB s MOHSII, YTO JJIsi MOJyYeHHsl
UETHIPEXMEPHOTO 0O'beKTa HAN0 KOMNACKCUDUUUPOBAMb NBYMEPHOE Bellle-
CTBeHHOe MHOorooGpasue ¢ kpaem, {f(x,y)>=0}.

Komnaekcuguyuposame Hepasercmao He JIErKo, TOITOMY 51 3aMeHHJT €ro
ToxaectBoM {f(x,y)=2?} u paccMoTpes 3aJaHHOE ITHM TOXKIECTBOM HAKPbL-
saioujee NPOCMPAHCMBO KOMNACKCHOU NPOeKMUBHOI NAOCKOCMU, pa3-
gemeaeHHoe J08YAUCMIHO B0KpYe PUMAHOB0L nosepxHocmu (m. e. MHO-
Jcecmsa 8cex KOMNACKCHbLX MoueK) Haulell Kpusoil.

ITO — KOMIAKTHOE BellleCTBEHHO-UEThIpEXMEPHOE MHOr0OOpasue, U, MpH-
MeHsisl H3BECTHbIE H3 TOTIOJIOTHH €ro CBOMCTBA, s CyMeJl JI0Ka3aTh CPaBHEHHE
[ynkoBa mo momyso 4 (a Bnocsenctsuu B. A. Poxgun, kotoporo st 06 3ToM
MOMPOCHJI, PUBJIEKAs] CBOKM Pe3YJILTAThl O TOMOJIOIHH UYEThIPEXMEPHbIX [VIaKHX
MHOro06pasuil, riae TOMOJOrHYeckue CpaBHEHHs [Jisi CHTHATYD [0 MOMYJIo 8
3aMeHsII0TCS Ha OoJiee TOUHble THhepeHIHalbHO-TOMNOJNOTHUECKHE CPABHEHHS
no MoayJio 16, nokasas cpasnenue ['ynakosa'® u no Momyso 8).

C 3TOro BpeMeHH TOMOJIOTHS BEIIECTBEHHBIX ajreGpanueckux MHOTooOpa-
3uil GLICTPO TOLLIA BIEPe, CB3aBIIKChH, Uepe3 UEThIPEXMEPHYIO TOTOJIOTHUIO,
M C TeopHell WHCTAHTOHOB, U C MHBapuaHTaMu JloHasbICOHA, U C KBAHTOBOW
teopueil nosisi. OrpomMHoe pa3BUTHE BO3HUKILIEH TaKUM 00pa3oM HAayKH Moapos-
HO OCBellleHO B Liesioll cepun o63opos B. A. Poxsuna, B. M. XapsamoBa u
O. S1. Bupo. Ho s xoren 6bl mojuepkHyTh 371eCh elile pa3 60JbllI0e 3HAUeHHe
6osiee pannnx Bkaanos M. . [lerposckoro, O. A. Oueitnuk u . A. Iynkosa
B Pa3BUTHE TOH HAYKH.

I3Penstuicrckie «npeoGpasosannsi Jlopenia» HUKoraa Beswkum (usnkom JlopeHiem me
paccMaTpHUBaJIMCh: OH NOCMABUA BOIIPOC O TpyIire npeo6pasoBaHuil CHMMETPUH YPaBHEHHI J1eK-
TpoauHaMuK1 MakcBeJia, HO PelLn ero HesepHo, yKazas CoBCeM He Te MpeoO6pa3oBaHus, KOTopbie
cefuac HasblBaloT ero umeHem. Ilyankape, uzsaras sty owmbounyio pa6oty JlopeHua B CBOHX
JIEKLMSIX, Halle] NpaBUJbHbIE Mpeobpa3oBatusl, a NpH MyOAHKALMH STHX CBOMX PE3yJbTaTOB HA3BaJ
ux «rpeobpasoBanusimu JlopeHua», U 3T0 Ha3BaHHE COXPAHUJIOCH JIO CHX TOP.

51 ne 3nas, uto mosropsito onwbit [lyaHkape, Korja BBOJAMJI TePMHMHBLI «cpaBHeHHs1 [ynkoBa» u
«nujaeke MacsioBa» B CBOM OT3bIBaX Ha JMCCEPTALMH, TJie, CTPOro rOBOPSi, OMpe/eseHHbIX MHOIO
00BEKTOB ellle He ObIOo (XOTs M ObLIM WeH, KOTOpbie 5 PeBpaTH/ B MaTeMaTHUeCKHE MOHSTHS).
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Crpannble MHOrou/TeHbl U3 HepaBeHcTBa O. A. OJefHUK MOCJTYKUIH 0CHO-
BOW Jpyrol 60JIbIION 001aCTH MaTeMaTHKH: CPaBHHBAst UX ¢ OoJiee MPOCTBIMH,
HO JlocTaBJsiiollMMK 60Jiee TpyOble olleHKH, MHorouseHaMn Musnopa u Towma,
st 3ametid1, uto O. A. OuieliHUK PaKTHUECKH BBIUHCIISIIA YUCAQ YEAbLX MOUYeK
8 HEKOMOPbLLX CNeyUasbHblX BOlNYKALLX MHO202PAHHUKAX U 8 ULX CeHeHUAX
2UNePNAOCKOCMAMU.

Unesto 1esbIX Touek, Kak i 06'beM BHIMYKJIOT0 MHOTOTPaHHHKA, BbIPAXKAeTCsl
yepe3 KOOPAMHATHI BEPIIMH WM Yepe3 ypaBHEHHsl TpaHell MHOrOrpaHHHKA J0-
BOJIbHO CJIOXKHBIMH hopmyiamu (13-3a uero y OJieliHHK U BOSHUKJIM IPOMO3JIKHE
BbIUMCJ/IEHHS, KoTopble ToM 3ameHHs1 GoJiee MPOCTO BbIUMCAUMBIMH, HO 3aTO
MeHee TOUHBIMH OLLEHKAMM TOIMOJOTHUECKMX HHBAPHAHTOB CBEPXY ).

$1 BCIOMHMJI, UTO y»Ke BCTpeyas MojoOHble Ke CJI0MKHOCTH B HECKOJNbKHX
BOMpOCaX TEOPUH 0COGEHHOCTEH, B YUACTHOCTH, TIPH BBIUMCJIEHHSIX CMelIaHHbIX
ctpykryp Xoka. C apyroil cTOpoHbl, TOJ00GHbBIE Ke yjpydalollle CJ0KHbIe
(hopMyJibl BCTPEUANUCh MHE B TEOPHH MPEACTABIEHHH TPYNI (TPOMO3IKH YxKe
KJaccuueckue GopmyJbl st kosdhuimento Knebima—Toprana).

[Tosromy st monpocua A. I. Xosanckoro noapo6Ho pazpaboTath crmepeo-
mempuio mHoeoepanHuxos Hetomona ocobenrnocmerl 171 BbIpayKeHHs OT-
BETOB B 3a/1a4aX O BBIUMCJIEHHH CMeMIaHHbIX CTPYKTYp CKOpee yepe3 cTepeoMe-
TPUUECKHE BEJIMUMHbI, BPoJie 00bEMOB, UeM Uepe3 MO IPOMO3JKHE MHOTOUJIEHbI
OT KOOPJMHAT BepllMH auarpaMm HbloToHa (UTo OH M cliesial, Ha3BaB co3aaH-
HYIO TEOPHIO KTeOMETPHUST POPMyJI» ).

C npyrofi e cTopoHbl s rnocoseroBas M. M. Tenbdanny (B oTBET Ha ero
npocbOy paszobpaTbesi ¢ 0COOEHHOCTSIMH W3 TEOPHUH TIpeJICTaBJIeHH ) NocTa-
paThesl YMPOCTHTh YApPyUalollle rPOMO3aKHe GOPMYJIbl €r0 TEOPHH THIIepreoMe-
TPUUECKUX (DYHKLMI MHOTHX TI€PEMEHHbBIX, 3aMeHsIsl CJI0XKHbIEe anrebGpanuecKue
BbIPaXKEHUSI MPOCTbIMU T€OMETPUUECKUMH CJIOBAMM: <«UMCJIO LIEJIbIX TOUEK B
TaKOM-TO MHOTOTpPaHHHKe», «06beM» U T. TI.

OTH no6ouHble KocBeHHbIe moceAcTBUs padoTel O. A. Ouefinuk 1o 16-ii
npo6aeme [nnbbepra MpuBesd, TAKHM 00pa3oM, K 3ameyaTesibHbIM JOCTHKE-
HUSIM MHOTHX JIULL

Teopus mHoeoeparnnukos Horomona, coznaunasi 8 ociopiom A. I. Xo-
BAHCKHM, TECHO CBfI3aHA C eeoMempuell mopuueckux MHoeoobpasui ¢ oj-
HOM CTOPOHBI U ¢ meopueli cmeuanrolx 06vemos Munkosekoro—A. J1. Anek-
canppoBa—®enxensi ¢ apyro#. C TpeTbell ke CTOPOHBI OHa TpHBesa XoBaH-
CKOTO BIOCJIECTBHH K TEOPHUH <MAAOYACHOB», T. €. MHOCOUACHOB C MAAbLM
YIUCAOM OOHOUACHOB (CmeneHl KomopoLx moeym doimo u geiuxu). Jleno B
TOM, UTO MONoA02UYecKue UHBAPUAHNIbL BEU,eCMBEHHbLX MHO2000pa3ull,
300AHHbIX MANOHACHAMU, 02PAHUYEHbL YUCAOM CAA2AeMbIX He3ABUCUMO
om ux cmenerer. IT0 — rpaHHO3HOE MHOrOMepHOe 0000LIeHHe «IpaBHJ/a
JlekapTa» NIl OLEHKH UHCJa BelleCTBEHHBIX KOpHeH MHOrousieHa OT OJHOH
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nepeMeHHoON (Beib BXojsllee B npasuso Jlekapra UMcJo NepeMeH 3HAKOB B
MOCJIEI0BATENILHOCTH KOS (MULHUEHTOB MHOrOUJIeHa He MOXKET [PEBOCXOJHUTD
00LLEro uMejia ero HeHyJ1eBblX KO3 QULHUEHTOB).

B cBolo ouepenp, Teopus MasoweHOB NMEPEHOCUTCS M Ha TeopHio nudde-
pEHLMAJbHBIX YPABHEHUH, IJle OHA MO3BOJISET AaBATh TOMOJOTHUECKHE OLLEHKH
NoBeJleHUsl MHTErpabHbIX U (Da30BbIX KPUBBIX B 3aBUCUMOCTH OT UHCJIA OJIHO-
YJIeHOB B MHOTOUJIEHAX, 3aJal0lHX KOMIOHEHThl BeKTOpHOTro moJjst. M MoxkHO
Jlazke HTEPUPOBATh ITY MPOLIELYPY, pACCMaTPHBAst HAa KaXK/10M CJIe/lyIOLLEM Liare
ypaBHEHUs!, KOSPPUUHEHTbl KOTOPBIX JOCTABJSAIOTCH KPUBBIMHU TMPEbIILYLIETO
lara.

CrelyanucTsl MO TEOPUH MPEACTABJEHHH TPYMI TOXKE HUCMOJb30BANN MOH
coBeT. B cBoMX mepBbIX MyGJMKALMSIX 3TOTO HampaBJeHHs] OHM Jlayke Ha 3TOT
COBET COCJIaJHUCh.

Takum o6pasom, padotsl [Terposckoro u Oeitnuk no 16-i npobieme [Hib-
6epTa KOCBeHHbIM 06pa3oM crnoco6CTBOBAJM Mporpeccy B OOJbLIOH CepUr HC-
CJIe/I0BaHUI B pasHbIX 06/1aCTAX MaTEMATHKK (B UMCJIe KOTOPBIX HY»KHO yIOMsi-
HYTb €llle U 3aMeuaTesibHyl0 TOIMOJOrHUEeCKylo «TeopHio JakyH» [lerpoBckoro,
BO3HMKILYIO P UCCJIE0BAHHH UM PACIpPOCTPAHEHHsT BOJIH, OMTUCHIBAEMBIX TH-
nepOOMUeCKUMHI CHCTeMaMH IHh(epeHIIHalbHbIX ypaBHEHHH B YaCTHBIX MPO-
M3BOJIHbIX ).

B Hauiem TpexmMepHOM MPOCTPAHCTBE y BOJIHbI, HANPUMEP aKYCTHUECKOH,
ecTb W NepelHuil, U 3adnuil ¢pownm. Baarogaps nocjenHemy, Bo3MylleHHE
(ckaxeM, 3ByK), NPOH/Is uepe3 HEKOTOPYIO TOUKY HalJII0JIeHUs, 3aTeM B Heil
MOJIHOCTbIO Mcue3aeT. DTO sIBJIEHHE M JeJ1aeT BO3MOXKHLIM aKYCMUUECKYIO
€843b B HAIlleM TPEXMEPHOM MPOCTPAHCTBE. B IBYMepHOH U/IH YeThipexMepHOil
cpejie 3ajHero (poHTa y BOJIHBI HET, W BO3MYyLIEHHE, TIPOHIS uepe3 TOUKy
HaGJ1I0/IEHHS, JIMLIb TTOCTENEHHO TaM 3aTyXaeT, a He npeKkpatiaercs cpasy. Aky-
CTHYeCKasi CBSI3b B TAKUX CJlydyasi HEBO3MOXKHA, TaK KaK yKe MMPUHSATHIA CHrHAT
JIOJITO ellle MPOJIoJIKAEeT 3ByuaTh B TOUKe MpHeMa, Mellast pazobpartb MnocJjey-
[OLLHe CUTHAJIBL.

M BOT 0Ka3bIBaeTCH, UTO MAMEMAMUYECKOL NPUYILHOL MO0 PAZAUUUA
MenNcoY BOAHAMU ¢ Pe3KUM hpOHmMOM u Oe3 He2o ABALemca monoaoeue-
ckuil xapakmep «yukaia [lemposckoeo» 8 comoaroeusx areebpaiuieckoeo
MHO2000pasus («nosepxrnocmu Ppernens»), onpedessonieco KoreobaHus
cpedol. Cpeln Npouux JOCTHXKEHHMH TeopuH JakyH [lerpoBckoro (passuToit
BriocJenctsun Atbeil, borrom u [opaunrom, a 3ateM [10BeI€HHOH 10 BbIUH-
CJIEHHS] KOHKPETHbIX oTBeToB B. A. BacuibeBbIM) ynomsiHy cojepxkatieecst
B paborax [leTpoBcKoro o JiakyHax J0Ka3aTeJNbCTBO peasM3yeMOCTH KJacCoB
KOIOMOJIOTHH ajireOpauueckux MHOrooOpasuil M WX AOMOJHEeHUH auddepeH-
MabHBIME (DOPMaMH C pallMOHaJIbHBIME KO3((pUIHEHTaME — 3TOT pe3yJibTaT
006bIYHO TIPUTIHCHIBAIOT [POTEHNKY, OMy6JANKOBABIIEMY €0 MO3JKe.
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Bosspautasicb k npo6semam [uiabbepra, 3ameuy, uto owHOOYHOE yTBEp-
Kaenue TuabGepra o kpuBblx 6-fi crerenn B 16-i npoGjeme — najeko He
e/IMHCTBEHHAast ero ownbOka. B onyG/HKOBaHHON HECKOJNLKUMH rojlaMHi 1103xe
npobsem ctatbe 0 MuHKOBCKOM [UbOepT Tak 0ObACHAET NPUHLLIL OMHOCU-
meabHocmuL: «TakuM o6pasoM, noHAmue 00HOBPEeMeHHOCMI OMOAACHHbLX
dpye om dpyea cobvimuli cyujecmsyem camo no cebe, 6€30MHOCUMENbHO
K KAKOMY-abo cnocody CUHXPOHU3AUUL YACO8 8 PA3HLLX MECMAX>.

Hu Munkosckuit, Hu [lyankape Hukoraa Obl Tak He CKasaJsii: HanpoTHB,
HUKaKol abcomomuot 00HOBPEeMEHHOCU COObLMUL 8 PAZHBLX MOUYKAX
nPOCMpancmsea onpeodeiumo NPUHYUNUALLHO HEeAb3s, B 3TOM U COCTOMUT
MPUHLMI OTHOCHTEJIBHOCTH.

Ho ¢dusuka tpyana, vy cambix (hpM3HKOB JIOTUKH He Godibliie (0/1Ha U3 Hepe-
IeHHBIX Mpo6JieM [Mab6epra Kak pa3 COCTOUT B TOM, YTOOBI MPHAATH (hH3HKe
MareMaTHUeCKyto cTporocTb). I1pu nanoxeHun pesysnbratoB MHHKOBCKOIo Mo
eeomempuu qucea TunpbOepT nposiBua He GOJbllee MOHUMaHUe paboT CBOEro
JIpyra: KOHTPIpUMeEpbl K YTBEp:KAeHHI0, KoTopoe [uibOepT mpunucasn 3jaech
MunkoBckomy, cTpositcst 6e3 Tpyja.

Owubku uepaom 8 mamemamurxe He MEHbULYIO POAb, Yyem 0oKa3a-
MeAbCmea: aHaNUu3Upyst UX PUUMHBL M IYTH UX MPEOJI0JICHHS, MOKHO OblcTpee
WITH BIEpej, UeM TYMO MbITasich MPOABHHYTbCS B MaJOM3ydyeHHOM Hanpas-
Jenuu'?,

A. Tlyankape moTpaTh/l MPeMHIO, MPUCYKIEHHYIO €My LIBEICKHM KO-
posieM Ockapom Il 3a ero owmbGounyto paGoty o mnpoOJjeme Tpex TeJl, Ha
TO, 4TOOBl CKYMUTb BCE KOMWM JKypHanta «AKra MmMaremMaTHKa», TJie 3Ta €ro
owmnOouHass paborta Oblla HareyaTtaHa, U pasoc/aTbh BCEM MOANUCUMKAM HC-
NpaBJIEHHYI0 BEPCHIO (K3eMILISIP ¢ MPaBKOH OblJ JHLIb HeJIaBHO OOHAPYKeH
B apxMBe H3jartesiel, Mocje UYero 3Ta MCTOPHSI TOJBKO W cTaja LIMPOKO
u3BectHoil). Ho pesysbratom ncnpasienust owmOKu Obl1o cosznanue Ilyankape
COBPEMEHHOH TEOpHM JMHAMHUUYECKHX CHCTEM (YacTo HasblBaeMOH «TeopHeit
xaoca»).

14A. C. nyIIIKI/IH Yy2Ke BbICOKO LI€HHJI 3HaUY€HHE OLLIMOOK:

O, CKOJILKO HaM OTKPBITHI UyIHBIX
[oroBHUT MpoCBeLieHbs JIyX,

U onbIT, cbiH OIHOOK TPYAHBIX,

W renuii, napagokcoB Jpyr.

SI. Bb. 3eabaosuu BoiGpas cebe mostomy rncepnonum «IlapagokcoB», oObsicHsIs, UTo 9T0 — «ha-
MUJIHST Ipyra TeHHsI».

Kommentupyst «Eprennst Oneruna», HabokoB 3ameuaet, uto «[lyuikut, nogo6HO MHOTMM Be-
JIMKMM JIIOJISIM, MaTeMaTHKOM OblJl yCepJHbIM M HUKyablHbIM». Cam HaGokoB ciyKut Tomy
MIPUMEPOM: 110 €r0 CJIOBAM, CTPOKA «B IPaHEHbIil CTBOJ YXOJSAT MyJIH» 00bSICHSAETCS TEM, UTO «CTBOJI
MUCTOJIETA B CEUCHHH TPEJICTAB/ACT COO0H MHOLOCDAHHUK .
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JIelOHHLL THCcas Ha MoJIsiX CBOero sk3emilisipa Tpyaa Hblotona: «owmoka»,
«otmbKa» — HarmpuMep, Mo MoBOJYy TeopeMbl HbloTOHa, yTBepsKaaoiieil'®, uro
naowadv, omcekaemas om 3aMKHYymot NAOCKOU KpUBoL nepemerol cexy-
weli npamotl, He modcem Ooimo ascebpauueckoll pyrkyuerl om cekyuiell
npamotl. JIelOHULL MPUBEJ CBOH KOHTPNPUMEP KPUBOH: TPEYroJbHUK (ceiuac
€ro PyKOMUCh OMyOGJMKOBAHA W MO-PYCCKH).

B neiictButesnsHocTH HbtoToH cunTas KpUBYIo IyIajfikoH, a ero 3ameyaresib-
HOE TOMOJIOTHUECKOE J10Ka3aTesbCTBO OCHOBLIBAJIOCH HA CaMOM Jlesle Ha aHa-
JIMTUUECKOM MPOJIOJKEHUH (PYHKIMH BJIOJIbL COOTBETCTBYIOLIEH TaHHON KPUBOH
pPHMaHOBOH MOBEPXHOCTH. B cOBpeMeHHbIX MaTeMaTHUECKHX TEPMHHAX 3TO J10-
Ka3aTesbCTBO MOYKHO H3JI0’KHTh coBeplleHHo cTporo. M npu 3T0M cTaHoBHTCS
SICHO, HACKOJIbKO Xopollo HbloToH (B oTsiMune ot aire6pandeckoro OypbakucTa
JleiitbHu1a) MOHUMaJ ¥ PUMAHOBBI MMOBEPXHOCTH, U Psijibl [Tion30 (KoTopble oH
CUMTaJ CBOMM OCHOBHBIM MaTeMaTHUECKUM JOCTHXKEHHEM H KOTOpble B TO Bpe-
Msl HasblBaUCh «meopueli napaitesoepamma Hotomowna»). Celiuac oHH, K
CO’KaJIeHH10, BBIKHHYTHI 3 KyPCOB aHa/nu3a, XOTsl OHU U 0O'bSICHSIIOT, Harlpumep,
3aMeuaresibHOE M UacTo ynorpebisemMoe B PU3HKE pacCyKieHne, oUeMy HeKo-
MopoLe YAeHbL CAONCHOLX ACUMNIMOMULECKUX BbLPAJNCCHUL caedyem coxpa-
HAMb, XOMS OHIL U MeHbUle NO 8eaudure, yem opyeue, omopacoisaemoLe
Kak marere. Pusuxu Bpojie Jlannay oGbluHO FOBOPAT, UTO COXpaHseMble UJleHbl
OTJIMUHBI OT GOJIBIINX OTOPACKIBAEMbBIX TE€M, UTO OHU IKOObI «umerom OOAbuLiLLL
¢usuueckutl cmolca», B TO BpeMsi Kak HbIOTOH cnipaBe/l/IMBO NPUITMCHIBAI UM
MPEUMYIIECTBO B KBA3HOJAHOPOAHOH (PHJILTPALIMH B MPOCTPAHCTBE CTENMEHHBIX
pSI0B, onpejieisieMol MHO20y 20 bHUKOM Hboromona (KOTopbli Ternepb Ha3bl-
BAIOT «IPaHULIEH BbIITyKJ0H 060/10UKH HocUTeds psita Pypbe» ). Disiep B cBoeM

1531y cBolo Teopemy HLIOTOH OTKpLLI, AymMas o TOM, KAKyio (Opmy AAGHEmHuLX opoum
caedosano 6o soibpame Cosparesio, 4toObl 00JIErYUTh HAM BbIUHC/IEHHE MOJIOKEHUS! TJIAHEThI
Ha opOHUTe B KaXK/Iblii MOMEHT BpeMeHH (MpH ee IBHKEHHH MO U3BECTHOH OpOHTE B COOTBETCTBHHU C
3aKoHOM moniasieil Kensepa): cefiuac il 9TOro MpUXoAMTCS pellaTh TPyAHOE TpPaHCLEHIEHTHOe
ypaBHeHue, a Teopema HblOTOHA MOKasblBaeT, UTO 3Ta TPYAHOCTb HEH3OEKHA: «JIYULIHX», 4eM
9JIIHIICBI, OPOUT HE CYLIECTBYET.

Mexkty 1pourM, HIMEHHO MCCJIEOBAHNE TOTO CIELHA/ILHOTO TPAHCLEH/IEHTHOTO YPaBHEHUS! MTPH-
BEJIO MAaTEeMaTHKOB K MOHUMaHHIO paduyca cxo0umocmu cmenernoeo pada Kak paccTOsHHS JI0
Guikaiiiieil 0coOeHHOCTH, Tl Ucceayemast PYHKIMsT repectaet ObiTh rojomopduoii: psia Teiopa
JUISl apKTaHTeHca TepecTaeT CXOAUTLCS MPH OOJbILIEM 110 MOJYJIO, UeM eIMHHULIA, apryMeHTe He U3-
3a TOro, uTo y Hero Gosibline KO3((ULMEHTB], a H3-3a 0COGEHHOCTH (PYHKLUH <apKTaHTeHC» B
MHHUMOI Touke /. CTpaHHble SIBJICHHSI B aHAJIM3€ YACTO MUMEIOT MPOCThIE TOMOJNOMHYECKHE TTPHUMHBI.

Otkpoitie Ilyankape monoroeuueckux npuuun pacxodumocmu psados meopuu 603Mytye-
Huil Hebecrol mexanuku (Jlarpanka, Jlaraca u ux nocsenosateseit) 6bl10 OCHOBOI €ro paboThl
0 3ajiaue Tpex TeJl, ¢ KOTOPOH HAuMHAETCSl HOBBIH TMEPHO TEOPHH Xaoca W AMHAMHUECKHX CHCTEM.

Ho umenHo 310 cBoe 3ameuaresibHoe oTKpbiTHe [lyaHkape BbiHy»KjieH OblJl TOCUMTAThL OLIMOKOH,
TaK KaK OH HCTOJIKOBAJ €ro Kak pelleHHe JAPYyroil, ropasao MeHee BaykHOH MpobJembl, copmy-
JIMPOBaHHOM KopoJieM LlIBelyu, MCTHHHBIA OTBET B KOTOPOIl POTHBOIOJIOKEH OTBETY, yKa3aHHOMY
[Tyankape.
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«BBenennn B aHa/mm3» 06bSICHSI 3Ty reOMETPUIO MHOTOYTOJIbHUKOB HbloTOHA H
KBA3HOJIHOPOJIHBLIX (DUJILTPALIME W TPaJlyHPOBOK KaK BaXKHEHIIYIO JIsl H3yUeHHs]
aHaJiu3a yacTb ajareGpbl, HO TenepelHne aKCHOMOMUIIBI BLIGPOCHIN U3 KypCOB
aHaJiM3a Bce camoe IJaBHOE.

ONOHUMUUECKHI MPUHLIMI, MPUIUCHIBAIOIIMEI dTHronam Bpone JleitbGHuua,
BCe JIOCTHKEHHUS KJIACCHKOB BpoJie HbloTOHA, SBASETCS BayKHBIM COLMAJLHBIM
CTHMYJIOM TOOLLPEHHST HOBBIX MOKOJIEHHH CIa0bIX HCCJ/e0BaTeel.

CoBpeMeHHblil anrsuiickuil pusuk M. beppu Hanncas MHe nocJe Harmei ¢
HUM JIMCKYCCHH O MPOUCX0XKJIEHUH «dasbl Beppu», ucnob30BaHHON 1 onyOJ/n-
KOBAHHON HECKOJIbKHMH JlecsiTKaMu JieT panblie beppu B padorax C. M. Pbi-
TOBa 00 MHEPLIMH HATIpaBJIEHHUs MOJSIPU3aLHKU B CBETONPOBOJIE U B (3aceKpeueH-
HbIX B cBoe BpeMsi) pabotax A. HO. MuutiHckoro o HaGere ¢asbl rHpockona Ha
TMOJIBOJIHOH JIOJIKe, BO3BpALIAIOIIEHCsl IOMOH 1O MyTH, OTJWYHOMY OT MyTH «Ty-
na». [To cmoBam Beppu, Hy:KHO Bcerna UMeTh B BUY ChOPMYJIHPOBAHHBIN UM

npunyun Aproaeda: ecau Kaxkoii-aubo ob6vekm umeem cobcmeeHHoe
ums (Hanpumep, «Amepuras), mo 3mo — He UM NepPBOOMKPbLLBAMEN.

Ho,— nponosikaer Beppu,— nosib3ysicb 3TUM TMPHUHLIMIIOM, HY’KHO MMETb
BBU/ly M CJle/lylOLLee ero JA0MOoJIHEHHE:

npunyun beppu: npunyun Aproavda npumenum Kk camomy cebe.

[Tpoucxorkaenre mMatemaTHueckux npobJeM OblBaeT oueHb pasHbIM. 1 He
co0MpaloCh MOMOJHATL CMUCOK MaHHHa HOBBIMH 3arajlkaMu, OTBJIEKAIOLIUMH
YMHHKOB OT roJie3nbix jies. Caemyiolias teMa Oblaia OIHUM H3 TIOCJIEIHUX YBJe-
vennit A. H. Kosmoroposa: Bonpoc mojackazan rnpoGseMoil MUHHATIOpH3ALUHU
MO3Ta WK KOMITbIoTepa.

Paccmotpum epagh uz n sepuwiur (11apukoB GUKCUPOBAHHOTO pajuyca a)
1 coedunanwux ux nposodos (PuKCUpoBaHHOH ToJMHbl b). [Ipennodo-
HKUM, UTO MAKCUMANOHOE YUCAO R 861X008U4UX 113 OOHOL 8epuLuHbl NPOBO-
008 («aKCOHOB», «J€HIPUTOB») 02PAHUUCHHO (PUKCUPOBAHHOL NOCMOSH-
Hotl (MOxKHO npeacTaBsiTh cebe Beanunny k = 100 unu 1000), a uncso Bepiinn
(«HeHpOHOBY», «sUeeK») n pacTeT HeorpaHHUEHHO.

CrpamnBaercsi, Kak Oydem npu 3MoMm pacmu MUHUMAAIbHbLE paduyc R
Mmoeo wapa, 8 KOMOPLLIL IMOM MEACCHLLU «epad» U3 N HeupoHO8 MONMHO
ymecmumo 6e3 camonepeceueruii?

Slcno, uto paamyc mosra, R, N0J/uKEH pacTH C UYHCJIOM HEHPOHOB, 1, He
MeJIJIeHHee, UeM /11, HHaue 06'beM BMEIAIoIIero apa 6bi1 bl MEHbIe CyMMbI
00bEMOB YMECTHBILIHUXCS B HEM «HEHPOHOB».

Hanbuie Kosmoropos paccy:xnan tak. besoe BellecTBo 5KOHOMHO yrako-
BAHHOTO B ueperne Mo3ra — 3TO JEHAPHTbl M AKCOHbI, CBA3BIBAIOLIME MEXKIY
co6oil HellpoHHbl, a cepoe — TeJia HelipoHoB. Cepoe seujecmso mosea cocma-
gAflemn e2o NoBepxHocmo, a 6eaoe pacnoA0ICeHo BHYMpL. ITO MOJACKa3bl-
BAET, UTO MUHUMANOHBLL PAOUYC «MO32a» U3 N HEeUpOHO8 Joadxcen pacmu
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He Kak Kybuueckull Koperob us n, a boicmpee, KaK K8aAOPaMHoLi KOpeHo
U3 YUCAQ HelPOHOB.

B xonue konuoB Kosimoropos (co cBoum cotpyaHukom Bapnazunem) moJiy-
UKJI LEJIyIo ceputo TeopeM. Bo-nepBbIx, ymecmumeo 8 wape paduyca nopadka
Vi cucmeny («mo3es) us n aueek (<Helpoross) 8ceeda MONCHO.

Bo-BrophiX, cywecmsyiom «ymuoiey epagol («ycmpoicmsa moszeas),
044 KOMOpPbLX MeHbuLeeo paduyca He X8amum.

B-tpertbux, makux (mpebyrouux paduyca nopsadka /n) epagos ¢ n
gepuLuHamu OONbUUHCMEBO.

B-ueTBepThIX, MOXKHO SIBHO YKa3aTb CBOHCTBO «CJIOXKHOCTH», MPH HAJMUKUH
KOTOPOTO BO3HMKAET HEOOXOJIUMOCTDL pajuyca nopsiika /n. Hanpumep, npu-
MHTHBHbIH «MO3T UePBS» U3 11 KHEHPOHOB», COEJIMHEHHBIX B MOCJIE0BATENLHYIO
LIEMOYKY .—.—...—., MOXKHO YMECTHTb W B Kpyre MeHbllero paauyca, /1. Ho
0ocmamouHoO CAOJNCHBLIL KOMNbIOMEp UMl MO3e MAaK0e0 YNAOMHEeHUs He
soldepocusaent. A KpuTepUEM <CJIOXKHOCTH» SIBJISIETCS YHUBEPCAALHOCHY:
epag us n HeUpoHO8 «CAOICEH», ecall OH BKAIOHAem 8 Kauecmee noo-
epagos sce epaghol U3 HEMHOLO MeHbULe2O, YeM N, YUCAQ HelpoHos (npu
NPeNtcHeM OSPAHUHEHUN HA YUCAO C€B8A3ell, 8blX00AuuUX U3 00HOIl 8ep-
ULUHOL).

YKa3aHHbIM CBOHCTBOM YHHMBEpPCAJbHOCTH 00JajlaeT, oKa3biBaercss 060.b-
WUHCMBo TpadoB U3 1 3JEMEHTOB: KPETHHCKUI «MO3T UepBsS» — peaKoe HC-
KJIOUEHHE.

OnucaHHbIA 3TOH TeopHel CTeNeHHOH 3aKOH 3aBUCUMOCTH pajiliyca Mosra
OT uYHcJ/Ia HeHpoHOB — TpooGpa3 MHOMKECTBA APYTHX MONOOHBIX CrieneHHolx
3AKOHOB8, KOTOPbIE uallle BCEro 06GHAPYKUBAKOT IMITUPUUECKH, TPH PHCOBAHHUH
pe3yJIbTaTOB U3MEPEHHUH Ha JIBOMHON JlorapuMHUeCcKOi MUIIMMeTpoBKe. Cre-
MeHHble 3aBUCUMOCTH H306pakaloTesl TOr/la HAKJIOHEHHBIMU MPSMbIMH JIHHHUS-
MH. YIUBUTENLHO TO, UTO TAHI€HC HAKJIOHA STHX MPSIMbIX (& OH-TO U OTpejesieT
nokasaresib CTeleHH CTeTeHHOro 3aKOoHa) YacTo OKa3biBAaeTCsl PalMoHaAJBHOM
JPpo6bIo ¢ HeGOJBIINMH YHCJIUTEIEM U 3HAMEHATEesIeM.

WMHorna st 00bsACHEHUsS TaKOro HaOJIOJIEHHOTO CTEMEHHOro 3aKoHa yja-
eTcsl MPUIyMaTb MPUBOJASLLYIO K HEMY TEOPHIO (UacTO JIOBOJILHO CJIOXKHYIO),
[Tpumepom siBisieTcst 371ech Mokasatesb 5/3 B KOJIMOTOPOBCKHX 3aKOHAX Typ-
OyJIEHTHOCTH, 0O'bSICHEHHBIN UM TTPH TTOMOILM TaKXKe HeJI0Ka3aHHOTO NpUHYUnNa
nodobus (CornacHo KOTOPOMY POKJeHHe CPeJHUX BUXpeH M3 GOJbIINX yrpa-
BJISIETCS /MeM Jice HEU3BECTHBIM HaM 3aKOHOM, UTO M POXKJEHHE MaJjblX U3
CPeJHUX — W TaK OT MJaHeTapHbIX MacliTaboB B aTMocdepe WJIH OKeaHe H
JI0 MHKPOCKOTIHUECKHX BUXPEH, Iie SHEPTHsl IBUAKEHHS TUCCUITUPYETCs 3a CUeT
BSI3KOCTH). MIHTEpecHo, UTo HJest 0 CylIeCTBOBAHHH TaKOTrO 3aKOHA B TMPO-
JINHAMMKe BbICKa3biBasach yxKe JleoHapno na Bunuu (00bSCHUBILIETO JAPYrHM
3aKOHOM M0J100Hs, TIOUeMYy KHTbI OOJIbIIE CJIOHOB).
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1 npuBejy 31ech ellle HECKOJIbKO HAOJIIOIEHHBIX CTEMEHHbIX 3aKOHOB, 00b-
SICHEHHSI TTOKa3aTeJjiell CTeneHel B KOTOPbIX MHE HEH3BECTHBbI.

Yucao 681,006 Ha OCTPOBE MPONOPLHOHAIBHO KOPHIO UETBEPTOH CTENEHH U3
MJIOLLAJIH OCTPOBA.

Yucao munos kaemok B opraHuamMe NponopLUUoHaJIbHO KBAJIPAaTHOMY KOP-
HIO U3 UHCJIa TEHOB B €r0 IeHOME.

Yucao HayuHolx pabOMHUKOS JAHHOH TMPOU3BOJUTENLHOCTH 0OpPATHO
MPONOPLUHUOHANLHO UUCJY HAYUHBIX TYOJUKALMH KaXKI0r0 U3 HUX.

Ckopocmo memaboausma NpornopLUMonanbia crernent 3/4 ot macchbl opra-
nuaMa (a He creneny 2/3, Kak moJyuyuaoch Obl BCJAEJACTBHE NPOCTOH 3aBUCHMO-
CTH MeTab0oJIM3Ma OT MJOLIAIM [VIAJKOH MOBEPXHOCTH XMMHUECKOTO KOHTAKTA).

Yucao ussepacenull syskara ¢ BbiGpocoM o6beMoM MeHbllle V' pacter
MpH yMeHbIIeHUH BeJIMunHbl 00beMa Bhiopoca Kak V=2 (310 — 1o nabJiosie-
Husim ByJikaHa Piton de Fournaisse, ony6ankoBanubim 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. ToncToit coobuian cbiHy, UTO 3ampauusaemole Ha yYyoo80A6CMBUA
cpedemsa pacmym kKax keadpam Hacaasndenus (nucbmo ot 16.X.1895.
Co6p. cou. M., 1984. T. 19. C. 334).

Homep eopoda B cnucke, ynopsiloueHHOM 10 UUCJY KUTesel, 06paTHO
MPONOPLUUOHAJIEH UHCJTY JKUTEJIEH.

YrnoMsHy ellle mapy MaTeMaTHUecKMX 3aaauy W3 CIHMCKa, COCTABJEHHOTO
A. 1. CaxapoBbIM.

JKeHna nornpocusia ero HapyOUTh Kamnycty Jisi MUporoB. TexHoJIOTUs Takasi:
CHauaJia KouaH Hape3aercsi Ha TJIOCKHe KPYIJIble CJIOH, a TIOTOM KaxKIbIH CJIOH,
MOJIOXKEHHBIH Ha CTOJ, PyOUTCS HA BBIMYKJble MEJIKHE MHOTOYTOJbHUKH CJly-
yalHbIMKM BEPTHKAJbHBIMU ylapaMH HOXKa.

Sanumasich 3Toll pyoko#, CaxapoB 3aja/csi BOMPOCOM: a CKOJbKO B CpeJi-
HeM CTOPOH Y MOJIYUAUIUXCS MEJKHX BBITYKJIbIX MHOTOYTOJILHHKOB?

Oter A. JI. CaxapoBa: B CpeJIHEM UeTbIpe, XOTs CPeld KYyCOUKOB Tornajia-
I0TCSl U TPEYrOJIbHUKH, U MATHYTOJbHUKH.

[ToarorasnuBasi 31y 3amauy K neuatd, @. Auxkapau 3ametusa ee /1-MepHoe
000011eHHe: B 1-MEPHOM MPOCTPAHCTBE TOJyUalOLIMecs PU pa3pe3aHnu ciy-
YaHHBIMH THITEPIIOCKOCTSIMHU 11-MePHbIE MEJIKHE BbIMYKJIble MHOrOIPaHHHKH Oy -
JIyT B CpejiHeM (Tpy OOJIBIIOM HX YHCJIE) HMETh CTOJIBKO 2Ke R-MEpPHbIX IpaHe,
CKOJIbKO HX HMEET 11-MepHbIH KyO (B TPEXMEPHOM MPOCTPAHCTBE: CPEIHEE UMCIO
rpaHeil Kycouka — 6, cpejiHee uncsio pebep — 12, cpejinee uncsio BepuinH — §).

BosBpauiasch K JByMepHOMY CJyualo, YNOMsHY ellle OJHO HalJiojieHHe
A. Jl1. Caxaposa. Cocuntaem cpedruii nepumemp p noJydaroimxcst MHOTO-
YrOJIbHBIX MEJKHUX UacTell u cpedrioio naouwade S tTakor yactu. Ytobbl pazmep
YacTH He BJIMSI, COCTABMM UX Ge3pasmepuyio kombunayuio S/p?>. Cnpa-
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IIMBAETCs1, KaK BejeT ceOsi 3Ta Oe3pa3MepHasi XapakTepucTuka (GopM yacrei
pas6ueHHst, KOr/a YMCJI0 3THX MEJKHX YacTedl pacTeT 0 OECKOHEYHOCTH?

Orser A. JI. CaxapoBa: 6espasmepras opobo S/p® cmpemumcs K om-
HOWeHUIO nAOWadu Kpyea K K8aopamy OAULHbL e20 OKPYICHOCMU, M. e.
k 1/4m. D10 Kaxercs mapagoKcasbHO TPOTHBOPEUALIMM H30MepHMEeTpHUEe-
CKOMY HEPaBEHCTBY, COMIACHO KOTOPOMY NA0UA0b, 0ePAHUUeHHAS KPUBOLL
JaHHO2O nepumempa, MAKCUMANbHA, KO20a Kpusas — okpyicHocmy. Ho
HHUKAaKOTO MPOTHBOPEUHsT TyT HET, TdK KaK peub HJET He O CPeJHeM 3HauyeHHH
otHowenus S/p?, a 06 OTHOLIEHHH CPeHUX 3HaUeHHi Besuuun S u p?. Cpennss
MJIONIA/b U CPETHHHA TIEPUMETP JIOCTHTAIOTCST HA COBEPIIEHHO Pa3HbIX KYyCOUKAX
pasbuenust. CTaTHCTHKA — OmacHasi mapajokcaMu Hayka (M dacto GoJbliast
OB )'C.

§ 4. MarematvKa OT IpeBHUX 10 HALLUX JHEN

YiuBuTe/IbHAS MaTeMaTHueckas 3ajsaua ynomsHyra [loyrapxom (B ero «3a-
CToJIbHBIX Oecenax»). «Hekoropble yrBepKaator,— rooput [lmyrapx,— uro u3
decamu npocmolx ymeepioeHull sKobbl MONICHO COCMABUMb, NO-PAZHOMY
KOMOUHUPYA UX, D018 MUAMLOHA CA0KHCHbLX. HO 3TO HeBepHO,— Npoo/IKaeT
OH,— TaK Kak [unnapx cocuuraJ, uto ux Bcero 103049, a Ha oTpulaTesbHON
cTopoHe — 310952».

06 310l 3aaue MHe pacckasan B Kanudopuun ameprukaHcKuil Kom6HHa-
topuk P. CT3HJIM, U 5 MONPOCHI CBOMX yUeHMKOB B MOCKBe TpOBEpUTb 3TH
Bbiuncsenust [lnyrapxa. Hepesd HecKoslbKO Helesb MOM CTYJIEHTbl COOOLIMJH,
UTO OHH HE TOJIBKO MOATBEP:KAAIOT MpoBejeHHoe U caMuM CT3IHJH MepeBblun-
cJienye uncsa [unmapxa cJIoKHbIX TTPeANnosoKeHnH, HO U pasrajiajiy HEMOHSIThIi

TTpn anainse cpeaunx B NMOJAOGHBIX 33jayax O FEOMETPHH Pa3OHEHHiT BaXkKHO TOUHO YKA3bi-
BaTh, O KAaKMX HMEHHO CPEJHHX WJeT peub. Brbillle, Hanpumep, cpeiHee UMC/IO BEPIIMH KycouKa
onpese/Isyioch Kak YacTHOE OT JeJIeHHs] CyMMbl UKMCeJl BEPLIMH KyCOUKOB Ha UMCJIO KYCOUKOB.

Ho Bo MHOrux BoOmpocax MHTEpecHee yCpeIHATb He M0 UHMCJy KyCOUKOB, a M0 MX MJIOLAMH (B
MHOFOMEPHOM cJlydae 1o o6'beMy), HHaue BKJAJ MEJKHX KyCOUKOB B cpeiHee OyJeT NpeyBesuueH
(BeJieicTBHE MX OOMJNSA), @ BE/b Y KAXKJ0T0 M3 HUX UHCJIO BEpLIMH, CKOpee BCEro, MeHbllle, 4eM y
60Jiee 3HAUUTEJIbHBIX KYCKOB.

Bewio 6bl uHTEpeCHO BLISICHUTb KOPPEJSILMIO MEXy BeJMUMHON 0e3pa3MepHOro OTHOLICHHS]
CaxapoBa, S/p?, n TakKe Ge3pa3MepHLIM UMCJIOM BepLIHH KycOuka, MpHUeM BLIYHMC/SAS CpejHee
HE TOJIbKO MO YHCJY KYCOUKOB, HO M MO 3aHATOM UMM MJIOWIAAM (T. €. MPUIHCHIBAsT KaXKIOMy
KYCOUKY TPH YCPEJIHEHHH BeC, NPONOPLUHOHAJBHDIN €ro M/0M1aH, uTo 60J1ee COOTBETCTBYET MOAXOLY
CTATUCTHUECKON (DU3MKH W TEPMOAMHAMHUKH K MOJ0GHBIM BOMpOCaM ).

[Tepexon Ha ycpeaHeHHe MO MIIOLIAAK MOT Obl H3MEHUTb OTBEThI BO BCeil GOJbIIOH obsaacTn —
CTATHCTHYECKOH reOMeTPUM, BO3HUKLLIEH HCTOPHUUECKH paju aHa/u3a OMOJIOrHUeCKOl M reoJsioruye-
CKOH MH(opMaluH, cojepKallleiicss B CTATHCTHKE CIyUaiHbIX CPe30B.
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CT3H/M TEPMHUH «Ha OTPULATEJbHON CTOpOHE». B «rmosoxuTeqbHOMY ciyuae
peub MAET O UMcJie MPABUIbLHBIX CKOOOUHBIX CUMBOJIOB, coiepxkatux 10 Oyks
(Bpoae uuces Karanana, B onpeje/ieHHH KOTOPBIX, OJHAKO, BHYTPH KaxKj1oH
CKOOKHM POBHO 2 TepMHHA, TakK uTO 4ucj0 KaTasana — 3To uucjio crnoco6oB
opranuzoBath Aas 10 yuacTHUKOB (hyTOOJbHbBIH TYPHUP C BbIObIBAHHEM TPO-
UrpaBllero, MW YUCJI0 CnocoO0B pa3ObUTb MHOTOYTOJbHMK NHATOHAJSIMU Ha
tpeyrogibHuki: C(3)=1, C(4)=2, C(5)=5, C(6)=14). Ho B onpenesennu
urces Ilnyrapxa BHYTPH CKOOOK MOXKET ObITb J11060€ UMCJIO0 CUMBOJIOB: s
1 =3 NPUroJiHbl, HAPUMEP, BCE CHUMBOJIbI CITMCKA

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

B ciayuae e «oTpuliaTesbHOH CTOPOHBI» OJIHO M3 MPEIJI0XKEHHH TNpeBa-
psieTcsl OTpULLAHHEM:

«Kar UeJIOBEK; He BCe JIIOJIH CMEPTHbI».

Pesysibrathl 3TOro paccienoBanus (¢ orBetoM 310954) Gblin omy6GankoBa-
el M. 3. Kazapsinom u C. K. Jlanpo B American Math. Monthly!'”. Jlas
BBIUHCJIEHHH ToTpe6oBaloch peKyppeHTHOe cooTHolleHne 3 40 ciaraembix:
BUAMMO, [UMnapXx y»Ke CrpaBJIsijicsl ¢ TAKUMH MOJICYUeTaMHU (Beb OH yMeJ TaKxkKe
MPaBUIIBLHO TPeCKa3bIBaTh 3aTMEHHsI U PACCUNTHIBATH TJIaHEeTHbIE OPOUTHI, MO-
BUJIMMOMY, NpH MOMOIIM 3aKOHOB Kermuiepa U 3aKOHA BCEMHUPHOTO TATOTEHHUS ).

HbloToH yTBep:Kas BMOCJAENCTBHH, UTO BCE 3TH JIPEBHHE BbIUHCJIEHHS
(BKJIIOUAst BBIBOJ 3aKOHOB Keriepa n3 3akoHa 0OpaTHBIX KBaapaToB /s CHJIbI
MPUTSXKEHUS ) CrOPEJIH, K COXKAJEHHIO, B GOJILIIOM Moxape AJieKcaHIpHicKou
6nbanorekn — Myseyma B Erunte u uto emy, HbloToHy, MpHHAI/IEKUT YeCTb
BOCCTAHOBHTb HX JUIS COBPEMEHHOro uesoBeuectBa. McTopHKM pacckasbli-
BaloT, uto pumckuil naps Hyma [Tomnuiuii (Bckope nocie Powmyna, B 7 B.
jno Poxnecrsa Xpucrosa) ycrpous B xpame Bectol Ha Popyme B Pume
cBoeoOpasHblil niaHerapuid. [lnanersl (B npaBu/bHOM mnopsiike: Mepkypui,
Benepa, 3emsst ¢ Jlyno#t, Mapc, [Onurep, CatypH) HOCHJIM 110 HAPUCOBAHHBIM
B XpaMe KerJepoBbIM 3JJIUNTHUECKUM OpOMTaM, B COOTBETCTBHUH C 3aKOHOM
MJIOLIAJIEH ¥ C MPOMOPLMOHAJIBbHBIMH Ky0aM GOJIbIIMX TOJNYyoCeH KBajpaTamu
BpeMeH 00palleHusi, CrelualbHO MPUCTABAEHHbIE K MJaHETaM BeCTaJKH.

M econ xomy Hy:kHO GblO HaiiTh Ha HebGe CaTypH, TO B 3TOM Xpame Be-
CTbl HaZ0 ObIO CTaTh OKOJIO BECTaJIKH, 3aBe/oBaBliuell 3emJ/el, 1 ONpelesUTh
HampaBJieHue Ha Ty Apyrylo, y Kotopoi CaTypH.

Ho 00bACHUTb BCIO 3Ty CJ0XKHYIO HeOECHYI0 MEXaHWKY HYXKJIaBLIMMCS B
KaJjieH1ape noTpeOUTe/IsiM yueHble He yMeJH, T03TOMY Ui NoTpeGuTeneid OHH

7L, Habsieger, M. Kazarian, S. Lando, On the second number of Plutarch // American Math.
Monthly. 1998. Vol. 105, Neb5. P. 446.
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NpUIyMasl CHCTEMY STTHIHMKJIOB (Pa3jioXKUJIK OMUCHIBAIOLIME JIBUKEHHE TIaHET
(bYHKLMH OT BpeMeHH B «psiiibl Pypbe»).

DJUMIICDI, BIPOUEM, SIBHO YIIOMSIHYTbl KaK OPOUTHI TJIAHET B JIPEBHEH KHHTE
Butpysust « Apxutektypa» (MpH MepeurcjaeHHd BCeBO3MOYKHbIX MOJIE3HbIX JJIsI
APXUTEKTOPOB KPHUBbIX ), H3JIaHHON B | Beke HOBOM 3pbl.

3ameuaresbHas JIpeBHss HayKa Oblia MpUHEceHa B coBpeMeHHylo EBporny
rpekamu u3 Erunrta. B Erunte, 3anonro no npe6uiBanns tam Moucest, xui
BeJIMUANIIINI yUeHbIH, KOTOPOMY MOCJIe €er0 CMepTH papaoH NPUCY/InJ 60XKecKoe
3Banue W umst: Tot, Gor MyapocTH (3HaK — UOHC).

Otkpbitusi Tora omucanbl, Hanpumep, HcTopukoM | B. 10 H. 3. duono-
pom Cuiamiickum (a takxke [lnatonom'® — B ero auanore «®ep»). [epsbim
cuurtaercsi usooperenue TotoMm ¢ponemuueckoeo aigasuma (10 3TOrO HauO
ObJIO BbI3yOPHBAThL THICAUH MEPOrJIM(OB, MO UMCY CJOB, a OH 3aMEHHJ HX
HECKOJIbKUMU JIECATKAMH YNPOLIEHHBIX CUMBOJIOB, 110 OJIHOMY Ha (oHemy). OT
andasura Tora npouzouin GUHUKUHCKUI, 3aTeM IpeuyecKuil, a OT Hero — Ja-
THHCKUHA U Kupwiaindua. B Muanu v B Kurae anasornunblil npouecc npoties
He3aBUCHMO.

[TnatoH onuchiBaer Geceny Tora ¢ 6orom AMMOHOM, KOTOPbIH, corJialiasch
C TMOJIb30H MUCHMEHHOCTH W ajdaputa ToTa, CKENTHUECKH OlIEHHUBAET MbIC/b
Tota, Gyaro JloaH, BOOPY:KEHHbIE MHCbMEHHOCTHIO, MOYMHEIOT, TaK KaK yM
0CBOGOJUTCS JISl lyMaHHsl, KOrAa OTNaaeT HeoOXOAMMOCTb CJHIIKOM MHOTO
Jlep>KaTh B MaAMSATH.

[To npuBeneHnbiM [1aToHOM cjioBaM AMMOHA, HUKAKO2O NOYMHEHUS HU
epamommuocmeo, Hu aagpasum (Hu, do6aBAO 51, KOMNLIOMED UAU MeAeBU-
30p) He npurecym: Haobopom, dymams Oyoym euje meHoule, MaK KaK
6ydym Hadesimovcs HA CBOU 3ANUCU.

CeroiHst HacTynaiollMe Ha MaTeMaTHKy arpeccopbl MbITAIOTCS MOJHOCTBIO
UCKJIFOUHTL M3 Hee HEJIOCTYMHOE UM JlyMaHHe, CO3/aBasi B3aMeH TPaHIM03HYI0
KOMIIBIOTEPHYIO GUOJIHOTEKY «BCEX KOTJA-JH00 CYLIECTBOBABIIMX MaTeMaTH-
yecKnx TekcToB». CouMHeHHe HOBBbIX MaTeMaTHYeCKHX «paboT» OyjeT mnocJge
storo JleBnachana CBOAMTLCS MPOCTO K HAXKATHIO KHOTOK /ST KOMIMHJISLUH
13 3a0bITbIX CTAapbIX UCTOYHHKOB. OHM ybOexjaann MeHs (Ha 3acenaHud Me-
MOJHUTEJBHOrO KOMUTeTa MeKIyHapogaHOTO MaTeMaTHUECKOro €0i03a) MpH-
HATb camoybuiicmeennoe 048 mamemamuki peulerue 06 06s13amenbHoll
APUHYOUMeNbHOL KoMnblomepusayut Kaxcdotl morcaun'® maxkum 008000M:
CRacmu HCUBONUCH OM Hacmynienus homoepaguu sce pasHo Heao3MoxHCc-
HO, 9Mo — nocmyno ucmopuu!

"8I Tnaton nuwer o Tote: «OH nepBbIM M306peJ UHCII0, CUET, 3eMJIeMepHe, 3Be3J10UeTCTBO, HIpy
B KOCTH M LIALLKH, a TaKKe MUCbMeHa».

19B yacTHoCTH, OHH XOTAT 0653aTh KakKI0r0 MaTeMaTHKa HaGpaTh Ha KOMIbIoTepe (M MoaapHTh
B UX BCEMMPHBIH MaTeMaTHUeCKHil KOJIEKC) BCE CBOM COUMHEHMSI.
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Ho g nponosmkato octaBaThest Ha TOH CTapOMOJIHOH TOUKe 3peHHst, uTo 6 pas
no 7 — Mo-rpeKHeMy COpPOK JIBa, UTO HYyJIb MO-TIPEKHEMY He MOJI0XKHUTENbHOEe
YUCJIO0 (XOTb TOMY M YyyaT «COBpeMeHHble» MaTeMaTHMKH Bo DpaHluH), uTO
KaK »KMBOIMHUCH, TAK U MaTeMaTHKa JOJLKHBI U OYAYT XKHUTb (MPeKae BCEro — B
MHTEpecax BCEro ueJoBeuecTna).

BropbiM oTkpbitiem ToTa 6b1 HamypasvHoli psad (1 mamemamuueckue
paccyxcdenus ¢ yuacmuem akmyanrorotl beckoneurocmu). J1o Hero MHOTHe
JyMaJii, 4To CYyIIECTBYeT camoe 60abuioe 4ucAo (CyMMa eXKeroHoro cyMmmap-
HOro HaJjiora (apaoHy), a OH 0OBSICHWJ, UTO BCErJa MOXKHO TPUOABUTD ellle
eJIMHHULLY.

Teomempus 6bina noctpoena Totom B BUjle 3emaemepuss (UTO 3TO CJOBO
1 o3Hauaer). OH Obl MPH XKU3HK [JIABHBIM 3eMJieMepoM (hapaoHa W OTBeual
3a M3MepeHHe TJIolafeld BCceX 3eMesbHbIX y4acTKOB, KOTOpPble Bellb HYXKHO
OblI0 3HATH W JIIST UCUMCJIEHUS] HAJIoTa, W JUIs MPOrHO3a ypokasi, U s Jie-
JIe’Ka HUJIBCKOM BOJIbI B OPOCHTEJIbHBIX CHCTeMax. EJMHCTBEHHBIM OTJIHUHEM
reomeTpuu ToTa OT €BKJIMAOBOH OblIO TO, UTO OH COBEPILIEHHO He 3a60THJICS O
He3aBUCUMOCTH CBOWX aKCHOM JIPYT OT Jipyra.

W xorna EBkang, yepes MHOTO CTOJIETHH, CTasl TTHCATh YUeOHUK reOMeTpUN
ToTa /151 rpeuecKUX yUEHHKOB B BUJIE€ KHHUTH, TO OH PELINJ COKPATHTD HCXOJIHbIN
TekeT Tota u st 3TOro BhIOpas U3 TeX MATH akcuoM ToTa, KoTopbie OblIM IpyT
JIPYTy 9KBHBAJIEHTHbI, BCEM M3BECTHbIH Terepb <«MATHIH MOCTyJaaT», a JApyrue
noctyJaarbl Tota (Bpojie TOro, 4to cymMma yrjloB TPEYroJbHUKa €CThb pa3BepHy-
TBIH yroJl) OH MPEeBpaTHJl B TEOPEMBI U JI0KAa3aJl, BbIBEsS MX W3 OCTaBJEHHOTO
MM aKCHOMOI MoCTyJ1aTa 0 MapajiesbHbix?.

20Bnocnencteuu JloGaueBCKuii, OTBEprHyB MocTyJar EBK/IMAA O NapasliesbHEIX, <TOCTPOHJI»
CBOI0 3amMeuaTesibHyto reomerpuio Jlo6aueBckoro, rje uepes TOuKy BHE MPSMOH MPOXOANT He 00Ha
repecekaolast Ty npsiMyio npsiMasi, a 6eCKOHeuHO MHO20 TaKHX NPsMbIX (B TO BpeMsl KaK Bce
ocTasbHble aKCHMOMBI reoMeTpun EBK/MAA BbIMoOHEHbl M B reometpun JIo6aueBckoro).

Opnnako Jlo6aueBckuil 3THM CBOMM MOCTPOeHHEM He J0oKa3aA Jaxe XOTs Obl yTBeprKAaBIIy-
[0CSl UM HE3aBHCHMOCTb €BKJIMJIOBA WJIM CBOETO IMOCTyJIaTa O MapasjlebHbX OT OCTaJbHbIX: BElb
HEMpaBUJILHYIO TEOPHIO TOXKE MOXKHO B TeUeHHe HEKOTOPOro BPEMEHH JIOTMUeCKH MOCJe0BaTe/b-
HO «CTPOUTb», KaK 3TO SICHO IMOKa3bIBAIOT BCE «JI0KA3aTeJIbCTBA OT MPOTHBHONO», NPUBOASLIHE
HeBepHOe JIOMyIeHHe K MPOTHBOPEUHIO.

Celluac sTa He3aBHCHUMOCTD JloKa3aHa: 8 eeomempuu Jlobauesckoeo paccyncoenus Huko20a
He npusedym K nPoOMuBoOPeUUIo, 80 BCAKOM CAyHae, NPOMUBOpeUlLl 8 Hell He boabule, yem 8
eceomempuu Eskauda. JlokasbiBaeTcst 3TO TeM, UTO B 00bIUHON reoMerpun EBK/NIA CYLIECTBYIOT
modeau reomerpun Jlobauesckoro. Hanpumep, B modeau Kaeiina poss miockoctu Jlobauesckoro
Urpaetr OTKPLITBbIH Kpyr EBK/IMAA, a poJb MpsMbIX MIOCKOCTH JloGaueBCKOro — ero Xopipl, H
BCEe aKCHOMbI M TeOopeMbl BbinosiHeHbl. B modeau [Tyamnkape poab miockoctu JloGaueBckoro
UrpaeT BepXHsisl MOJYMJIOCKOCTb €BKJMAOBOH MJIOCKOCTH, a POJIb MPSIMBIX — TePHeHANKYJIsIpHbIE
IPaHUUHOM MPSIMOF STOH MOJYMIIOCKOCTH OKPY2KHOCTH U TIPSIMbIE, U OISITh BbIMOJIHEHB! BCE aKCHOMbI
1 TEOpeMBbl.

Ecan 6ol B reomerpun JloGaueBckoro Obl0 MPOTHBOpEUHEe, TO BBHJY CYLLECTBOBAHHS MOJIENH
NPOTHBOPEUNBOIl OKa3asach Obl U reomeTpus Epkanja.
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Ecsu u ve cam Tor, To ero 6/13K1e yueHUKH U3MepUIN paduyc 3emau ¢
mounocmoo 6 1%, nocuuTaB st 3TOr0 BepOJIIOIKbH LIATH KApaBaHOB MEXKLy
aByms croauuamu Erunta — @usamu Ha tore 1 Memdpucom Ha ceepe (MOUTH
YTO Ha OJIHOM MepuauaHe). 3Hasi pa3HHlly MaKcHMaJsbHbIX BbicoT CoJsiHUA B
00enX CTOJIMIAX B OJMH JIeHb, €TUMETCKHE YUeHble JIEFKO COCUMTAJU pajuyc
Semint (B uncye BepO/IIOKbUX IATOB).

[peueckue UX nocJ/1e10BaTE/M OTHEC/UCH K STUM JIaHHBIM C HEJIOBEPHEM, TaK
KaK OHM BOOOLlLEe He JI0BEpsi/IM 3aceKkpeueHHol Hayke Erunra, rie, no ux cjo-
BaM, <OKEHIIHHbI MyOJHUHO POCTUTYHPOBAIH cebst ¢ Kpokoauaamu»2!, Thexu
M3MEPUJIH PaJMyC TP MOMOLIM TPUPEMBI, MJbIBLIEH yepe3 CpeiuseMHOe MOpe
ot Erunra no octpoBa Ponoc. OHH yMHOXAJIH BpeMsi B MyTH HA «CKOPOCTb
TPUPEMbl NIPU BETpe CPeHEeH CHJbl», U y HUX 3eMJisl BbllIa BBoe OOJblUe,
YyeM Yy erunTsiH.

Uepes napy Thicsiu JIeT OJIMH FeHY>3CKUH KaruTaH MoNpocuJs OJIHy KaToJIH-
UecKylo KOpoJieBy pa3pelluTb eMy no6patbes Ha Kopabse jo Muaun, nibiss Ha
3anaj no Arsantuueckomy okeany. KoposieBa cousia He0OXOMUMON HAYUHYIO
gKcnepmusy TNPOeKTa W B pesyJbrate 3abpakoBajia ero, Tak Kak, Mo cjoBam
9KCIEPTOB, HUKTO B MHpe He CyMeeT MOCTPOUTb CTOJb OOJbIIOH KopabJb,
4yToObl OH BMECTHJI TaK MHOTO G0OUeK MPECHOH BOJIbl, CKOJILKO TpedyeTcsi, 4TOObI
He MOrUOHYThb OT XKaXK/Ibl B TAKOM Jla/lbHEM MyTelleCTBHH.

BrocsieficTBUM 0Kasasoch, UTO 3KCTEPThbl (KAaK W BCe Ha CBETE) BEPUJIH
rPeuecKUM M3MepeHUsiM, I1e pacCTosiiie OblIo BABOe 0O0Jiblie UCTHHHOTO. Ay
ONTHMHCTA-KaMHuTaHa ObIM APYrie (eruneTcKoro MpoMCXoxKJIeHHs ) reorpadu-
uecKHue npejacTaB/eHusl. B KoHLe KOHLOB KopoJieBa paspelluiia emy, pas yxK oH
TaK MeuTaeT MOTMOHYTb OT »KaxK/bl, MPOJe/aTh CBOH PUCKOBAHHbLIH IKCHepH-
MEHT, UTO OH U CjeJ1aJ (BpoueM, HeyaauHo: 10 MHIuK oH Tak 1 He po6pascs ).

JlellGHULL roBOpPHII, UTO HAHTH UTO-HUOGY/b BCErja TPYAHO, 0COOEHHO eCJih
Ullellb, HO TPY/IHEE BCEro — KOIJa MIlelllb HMEHHO 3TO.

Ot reomerpun ToT ecTecTBEHHBIM XOJOM MbIC/HM Nepelles K 38ezdouem-
cmey, a BIpoueM, OH H300pes1 U MHOTO JPYroro — Hanpumep, uepy 8 ulauxi
(KOTOPBIMH OH JIEMOKPATHUECKH 3aMEHSJI CJAMLIKOM TPYIHbIE, MO €r0 MHEHHIO,
MHIMACKKE 11axMaThbl). MIHTepecHo, UTo 11axMaThl B TO BPeMs CYLIECTBOBAJIH,
KpOMe HbIHEILIHEro BUJa, ellle B YCJA0KHEHHOM «KOMIMbIOTEPH30BAHHOM» BapH-
aHTe, TJe Kaxknaasi ¢urypa (ckaykeM, KOHb) O3Hayasa He OJHOTO BCajHHKa, a
BOWCKO, UHCJIEHHOCTb KOTOporo Oblja Ha urype ykazana. M B3aumoneiictaue
¢huryp ObUIO He BCEryia MOJHBbIM YHUUTOXKEHHEM OJIHOH W3 HUX, a uallle MPHUBO-
JIHJIO TOJILKO K YMEHbILIEHUIO HA/INUCAHHbBIX YHCJEHHOCTEH BOHCK.

[pexu, 3aumMcTBys noctikenusi Tora, mepeMMeHOBaJM €ro Ha CBOH Jiaj
B [epmeca Tpuscdeigesuuaiiuieeo (Tpucmerucra), U B cpejHHe BeKa €ero

21p_J. Proudhon. De la celébration du dimanche. Paris, 1850.
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COUMHEHUs] MHOTOKpPATHO TepeusjiaBanch (1Moj HasBaHueM «3ympyjHas
cKprxkasib»): y HbloToHa 1oMa Oblio 5 3K3eMIIipoB pa3HbiX u3ianni. Cope-
meHnHoe uznanue: A. D. Nock, A. J. Festugiere, Corpus Hermeticum, v. 1—4,
Paris, 1945—1954.

[TepeHecenue Bcex 3THX 3HaHWUU B [peuwio coBepilnsoch riaBHbIM oOpa-
30M 3a CUeT MPOMbILIJIEHHOTO LIMMOHAXKA: Y €THIIETCKUX KPELOB HayKH OblH
3aceKpeueHbl, U Ui KX OCBOEHHs TpeGoBasach MOJANHCKa 0 HepasralleHnH.

Wcropuk uonop CHUMJHACKHI OTMUCHIBAET 3TO TaK: <ETHIMETCKUE »Kpellbl
pacckasbiBalOT, Ha OCHOBAHHUM CBOMX CBSILLIEHHBIX KHHI, UTO B paHHee BpeMs
ux nocerun Opdeir, Myseye, Menamnyc u Henanyc, a takxke nost [omep,
cnapranetl Jlukypr u — nozxxe — CoJion u3 Adun, a takke dusocod [lnaron;
ux Takxke nocetnsin [Tncarop Camocckuit M MaTeMaTHK OIBJIOKC, a TaKxkKe
Jemokput u3 A6repsl u duenua ¢ Xuoca.

lugaeop nayuuacs e Eeunme ceoemy yuenuio o boee u eeomempuue-
CKUM YymeepacoeHuam, a maKice meopuu uucenr, Inenud — 8ol4UCACHUIO
opoumot Coanya» («Hcropus» Huonopa Cuumnuiickoro, T. I, ¢. 96—98).

[TogpoGuoctu o Tore uznoxennt B kuure b. A. Typaesa «bor Tor», us-
nannoit B Jleiinuure B 1898 1. Cebuiku HbloToHa Ha JpeBHUX OblIM WM MC-
KJoyensl U3 Principia Bo Bropom mnsmanun (cm.: I. Newton. Mathematical
Principles of Natural Phylosophy and His System of the World / Ed. F. Cad-
jory. 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. 111 (1688—1694), 1961. P. 338, 384).

H. KomnepHuk ccbliiaeTcst Ha JIPEBHIOIO TeMOLEHTPHUECKYIO HeGeCHYI0 Me-
XaHUKy B TekcTe «O BpallleHnu HeGecHbIX cdep. Madiblit KoMMeHTapuit» (B 13-
nanun «ITocsanue npotus BepHepa. Yncanbckas 3anucb». M., 1964. C. 3D).

B nepenecenun mateMaTHKH eruntsH B [peuuio ocobyto posib chirpad [1u-
tharop, nposemnii B Erunre okosio 20 ser. OH npuBe3 OTTyla TEOPHIO Mepe-
CeJIeHUs JIylll U BbI3BAHHOE €10 BEreTapHaHCTBO (@ TO HEHAPOKOM Chellb TeJo
JIyLIH CBOETO POJICTBEHHUKA, MEPECEUBIIETOCS MOCJIE er0 CMEPTH B KOPOBY HJIH
B cBUHbIO! ). O6s3aBIIKMCh He MyOJMKOBATh MOJyUeHHbIE UM OT €THIETCKUX XKpe-
1I0B HayuHble cBeleHus, [Tucarop Juiib yCTHO MponaraHiupoBas CBOIO HayKy,
HO Jep:xkaj ee B TaiiHe. OCOOEHHO OXpaHslach MAlHA HEcoU3Mepumocmu
duaeonaiu Keadpama ¢ e2o CMOPOHOLL: Bellb 3TO OTKPbITHE 03HAYAET, UTO
apugpmemura opobeii Hedocmamouna OAs NPAKMUYecKu HeobX00UMbLX
uameperuii, a MppallMOHaJbHBIX UMCE/ TOTJIA ellle He OblIo (MX TEOPHIO Co3aall
IBIOKC, TakkKe obOyuaBluuiics B Erunte).

HenocratouHocTs apucmeTuku Jpobei mis 3aaad M3MepeHHsi MOJpbiBa-
Jla aBTOPUTET MaTeMaTHKOB B IJla3ax BJacTell: Belb BBIXOJMT, UTO MaTeMaTH-
KH 3aHUMaOTCs HEHYXKHBIMH (hUJIOCO(MCTBOBAHUSIMH O MaJIOLEHHBIX MPeIMeTax
(poGsIX, MPOMOPLUUSAX H T. I.), CTaJN0 ObITb, H KOPMHUTb HX He3aueM.
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Bce ke uepe3 HeCKOJIbKO MOKOJIEHUH YueHUKOB reometpusi Tora poiusa
uepes [Indaropa no EBkmuaa, Kotopbiil yxke He 6bli1 cBsizaH, Kak [ludarop,
MOMIHUCKON 0 HepasryauleHnu u Bce ony6uaukosas (ITudarop Gosiies u Tak
HUYEro W He onyOGJMKOBAJ, XOTs LIKOJA MUaropefes npouserana OoJbliie
ThICSIUENIETHS], PACTIPOCTPAHSISl TO BEreTapuaHCTBO, TO BEpy B NepecesieHne Iy,
a TO U TeOMETPHIO, TEOPUIO UHCEJ U MPHHALIEKALINHA UM 00eUM «aJrOpUTM
EBK/nna», KOTopbli, KOHEUHO, ToxKe Obl JaBHO M3BecTeH Ha Bocrtoke).

3 Bcero 3Toro sicHO, YTO TMPOMBILIJIEHHBIN IIMMOHAXK C TaBHUX MOP MPHHO-
CHJI ueJIoBeUeCTBY GOJIbLIYIO 10J1b3Y: 6€3 Hero JIo cropeslieil B AsiekcaHapHii-
CKOH 6ubJHOTEKe APEeBHEH MYJIPOCTH COBPEMEHHOMY UeJIOBEUECTBY MPHILIOCH
6bl 10OUPATbCs TOPA3NO0 NOJblIIE.

B pasHbIX UCTOpPHUECKHX MCTOUHMKAX sl Halllesl pasHble CBeJeHHs 00 3TOM
3HAMEHHMTOM TMO0Kape, BHHOBHHKOB KOTOPOTO TMPHITMCHIBAIOT TPEM PasHYHbIM
peJiurusiM (B 3aBUCHMOCTH OT MPEANOUTEHHI HCTOPUKA ):

— B 48 . 10 P. X. Boficka Llesapst coxriin GoJibliie CEMHCOT ThICSY TOMOB
Anekcanapuickoi GHOJIHOTEKH,

— B Astekcanapuiickoit 6ubJHoTeKe, COXKEeHHOH B KoHle [V B. 1o Hay1ie-
Huto natpuapxa ®eoduna, 6ui10 700 000 TomoB,

— B 640 . H. 3. o npukazdy Xanucda Omapa B AniekcaHapuiickoi GUOHO-
teke coxrin 200 000 TomoB.

5 He 3HAIO TOUHO, UTO TaKOEe TOM, HO B JIPyrHX HCTOUHHKAX YMOMHHAIOTCS
1 CEMb MUJIIHOHOB «COXIKEHHBIX KHHUT».

HauaBuiasicss 3TuM noxkapom (MM 3TUMH noxkKapamu) 6opb0a 00LLeCTB H
NPaBUTENbCTB C HAyKaMM M MaTeMaTHKOM, J1a U C KyJbTypo# BooOllle, MPOJI0JI-
YKAETCS U CEroJiHs.

Benukomy uranbsinckomy ¢usuky bpyHno [ToHTeKOpBO NpUHALJIEKUT 3aMe-
yaTesbHbIA MPOrHO3 GY/yIIEro KyJabTypbl, O KOTOPOM 51 Y3HAJ MPH CJIEIYIOIIHNX
00CTOATENIbCTBAX.

Bcekope nocsie Boitnbl [Tontekopso, 6biBlIMI coTpyaHuKoM Pepmu U 3a-
HUMAaBLIMACA B OCHOBHOM HEUTPHUHO — YACTHLIEH, KOTOPYIO OH K€ U OTKPbLJI
(nazBanue naj, kaxeres, [laynu, Ho [ToHTeKOpBO 3HaJ y2Ke, UTO B €ro OMbITaX,
ecsi Obl TAKOH YacTULbl He ObLIO, HAPYLIAJUCh Obl CTAHIAPTHbIE 3AKOHbBI CO-
XpaHeHust), 6exas ¢ KeHOH ¥ MasoJIeTHUMH JIETbMH yepe3 (uHCKHe 60JioTa B
Poccuto, rjae oH ObICTPO BOLLEs B YHCJIO JesTesiell aTOMHOTO MPOEeKTa, a 103xe
cras u akajemukom PAH.

B nepuoj nepectpoiiku emy paspellajii yxke e3iuth B Mtasnuio, Tak uto Mbl
BCTpeUasIMCh ¢ HUM Ha 3acelaHusix oOenx Halux oOuwmx akajgemuit: To B PAH
B MockBe, T0o B Akademuu Jlurnuetl («poiceil>») B Pume, rie korna-to lasunei
OblJ1 111eCTbIM H36pPaHHBIM UJEeHOM (TPEANnoJaraeTcsi, 4To PbICH OTJIHYAIOTCS
0COOEHHOH 30PKOCTBIO H BLICMOTPST BCEX Jiyulle BCe TalHbl MPUPOJbI).
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Moe niepBoe Brieuarsienue ot [ToHTeKOpBO CBs3aHO C 3aMeuaTebHON Napo-
JiHell Ha MaTeMaTHUeCKylo CTaTbio, NpeJcTaBjieHHol UM B Jloknansl Akajiemnuu
Hayk (k nepBoarnpesbCKoMy HOMEPY ), KaK TOJIbKO €ro n3bpaJju B akajeMuKH 1
OH MOJIyUlJ1 PABO TPEACTABJATh CTAThH.

ABTOPOM CTATbU, XOJHUBILIEH yXKe HECKOJIbKO JIET [0 MOCKOBCKOMY CaMu3-
nary, 6bl1 Opac e baptunu — »uBlinil B Poccun 3HaMEHHUTbIH HTAJbSHCKHI
ABHAKOHCTPYKTOpP, paGoTaBUIMK MOCJEe CBOEro apecta B HIapalike (KaKeTcs,
aTOMHOM ), KOTOPYIO TJ1aBa aTOMHOTO rpoeKTa bepust peins oJiHaKabl yrocTUTh,
no c/ayyaro npa3aHuKa, MHPOraMH.

Bo Bpemst nupiecTBa urasbsHell 3asBui: «OueHb Xopollo Mbl TyT ¢ Bamu
NUpyeM, Kak Jpy3bs, HO TIoUeMy MeHs 3/iech aepKaT? Bejb s coBeplleHHO HHU
B ueM He BuHoBar, JlaBpentuit [TaBnosuu!»

Ha s1o bBepusi, no BocrmomuHaHHsIM NPUCYTCTBOBABLIMX, OTBeTHJ: «Ko-
HeYyHO, 3Halo, UYTO Thl HH B 4YeM He BHHOBAT. Dbla Gbl BUHOBAT — JaBHO YXKe
paccTpesisiin Gbil»

Crartbsi o maremaTuke (ee MoxkHo Haiiti B JIAH ) naswiBasnaco «O pasmep-
HOCTSIX (DU3UUECKUX BEJMUMH» U HauWHajiach ¢ ¢pasbi: «[lycts A — yHaphbiii
U, CJIeJIOBATENbLHO, YHUTApHbIH 00bekT. Torna A ectb A W, TakuM 06pasom,
AJA=1, ..».

[Ipono/keHnst 1 HAU3YCTh HE TIOMHIO, HO 3aKaHUMBaJaCh CTaThsl «GJaro-
JIAPHOCTBIO 34 TIOMOLLb B BBIUMCJEHUH HyJel (DYHKLIMH MCH».

Korna sta crathst Obla HanucaHa, arop nonpocus H. H. Borosmo6osa
npejicTaBuTh ee B «Jlokyajabl», HO TOT NMOGOSICS, H OHA Jl0’Kaanach U30paHus
akajaeMukoM [ToHTeKOpBO, KOTOPBIH TOTYAC 2Ke, HUCKOJIBKO He MOOOSIBILIHNCD, €€
NpeJCTaBUI B XKypHaJ, TJle OHa U omy6JMKOBaHa.

Meuns Bcerna yausisia B [ToHTeKOpBO onacHasi /st HEro CKJIOHHOCTb To-
BOPHTb NPaBJLy, 1aKe KOIJla 3TO €My MOKET JIOCTaBUTh HENPUATHOCTH. Ecan yxx
OH Uero He XOTeJ pacckasblBaTh (HampUMep, O MPUUHHAX U 0OCTOSITENLCTBAX
CBOEro Tepexojia Ha POCCHHCKYIO CTOPOHY), TO OH TPOCTO Co0OIIaJ], YTO «Ha
9TOT BOMPOC OTBEUATh HE XOUEeT», BMECTO TOro, UTOObl, KAK MHOTHE JpYTHE,
YTO-HUOYIb MOAXOJsIIEE COBPAT.

M BoT, HECKOJIBKO JIeT Ha3ajl, roJydaio st oT Akanemun JInHueil Tom, mocssi-
utennblil b. ITontekopBo uepes napy JieT nocJje ero CMepTu: 3TOT TOM TpyaoB
AkaJleMuH COCTaBJISIIM JIOKJIa/bl Ha KOH(epeHIMH B PuMe, MOCBSILIEHHON ero
namsiTH.

B stom TOMe 5 W mpounTan (Mo UTaNbSHCKH, HO, HAJElOCh, MOHUMAs BCE
NpaBUJIbHO) CJEIYIOLLYI0 UCTOPHIO, npouctienyto ¢ b. [ToHTekopBo B moamo-
cKOBHOM ropoje JlyOGHa, rae oH »kKuJj, paboTas B HaXOAsALIEMCS TaM MeXKIyHa-
posHoM «O6beMHEHHOM HHCTUTYTE sifiepHbIX ucceaenoannin» (OVAN).

Hranbsinckuil akajeMiK-10K1a UMK NepeckasaJ caeaylonmi pacckas bpy-
HO 0 cBoeM NnpukoueHnu. OTNpaBUBIINCH B JieC (BeposiTHO, 3a TpubaMu, Ko-
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TOPBIX TaM MHOTO) B oKpecTHOCTsiX Jly6HbI, [TonTekopBo 3abuyuscs, a BbIiijs
K Beuepy M3 Jieca, He 3HaJ, TJle eMy ucKath Jly6Hy.

Ho Henonaneky, Ha onyiiike, CTOsIJ1 TPAKTOP C TPAKTOPUCTOM, U B OTBET Ha
Bonpoc «Ine IlyGHa?» TpaKTOpUCT jaxe Mpemtoxkua noasesatu. yKenas ObiTh
JMOOE3HbIM, TPAKTOPUCT CKasasl B MyTH: «$ orajibiBatoch, 4To Bbl paboraere B
OUHN, u 3naio, yTo Tam jAenaaioT, HO BOT Bbl, JIMUHO, UeM TaM 3aHUMAETECh?»

[ToHnTekopBo uecTHO oTBeTHJ: «HelitpunHoil dusukoi». Ho Tpakropucr
NPOJIOJ/IZKUJ paccrnpochl. «Bbl oueHb XOpOIIO TOBOPHUTE MO-PYCCKH,— CKaszal
OH,— HO 1 BCE Ke JI0TalbiBaloCh, uTo Bbl ObIM KOra-TO MHOCTPAHLEM, TOTOMY
YTO Y PYCCKOTO aKIEHT BCerja CBs3aH ¢ KaKUM-HUOY/Ib OJTHUM reorpapruecKum
MeCToM, a y Bac B OfHHX CJIOBaxX akKIeHT <«OKalolIMii», BOJOTOJACKHH, a B
JIPYrUX — «rakaioumi», ykpaunckui. M Bot, 51 qymato, MoxKeT 6bITh npuHecy
Jlaxke W MoJib3y Hayke, yJjyullinB Batle npousHollienne kakoro-nubyjb CJoBa:
Bac cranyt jiyunie nonuMath B MHetuTyTe, B AKajgeMuu, Ha KOH(epeHLHsX. .. »

[ToHTEKOPBO PaJOCTHO MOMPOCHJ TIOMOUb, U TOTJA TPAKTOPUCT OOBSACHHUI
emy ryiaBHoe: «DuU3nKa — He HellmpuHHas, OHa HeUmpoHHaL»!

PacckasbiBasi sty ucroputo B Pume, ITonTekopBo 1 BbicKazasa CBOIO THMO-
Te3y o Oyyliem Hayku. «$ yxke ctap, — cKasaj OH,— 1, BEPOSITHO, CKOPO YMPY.
Ho s Bce e Hanetoch doocums 00 spemenu, koeda HUKMO yoce He bydem
nymano Helmpuro ¢ HeiumpoHom!»

3nech pacckaz camoro IToHTEeKOPBO 3aKaHUMBAETCs, HO JIOKJAJL PUMCKOTO
AKaJleMHKa COJIEPKHUT €Ll U €ro KpaTKUH KOMMEHTapHH.

— CerojiHsl,— cKasaJ OH,— Mbl MOXKEM C COxKaJleHHMeM KOHCTAaTHPOBATb, UTO
nepBoe rnpeackazanne bpyHo cHblIoCh: €ro ¢ Hamu yxKe HeT. UTo ke Kacaetcs
BTOPOTO, TO s HEe 3HAlO, MCUe3Ja Jid yKe MyTaHHula 710 ero CMepTH, HO CEeroHs,
1 JlyMalo, Mbl MOXKEM TBEPJIO CKa3aTb, UTO CTOMM Ha MyTH K MCIOJHEHHWIO H
3TOTO MPOPOUECTBA, MOTOMY UTO OHEHb CKOPO HUKMO yoce He bydem 3Hano
HU CA08Q HEUMPOH, HU CA08A HEeUMmpPUHO.

Bcio sty ucropuio s pacckasas yunTesisiM MateMaTHKH B KOHIE KOH(epeH-
11U, MOCBSILIIEHHON BOMPOCY O TOM, KaK rpernojaBaTh MateMatky. KondepeH-
uus sta npoxoauaa B [ly6He, B siecHoM MecTeuke PaTtmuno, rae peka Jly6na
Bnasaet B Bouary. Konuna 51 tak:

— Mbl ¢ BaMH 1010 37ech 06CYXK/1ald pa3Hble JeTald METOAUKH, UTO U
Kak rpernojaBath. Ho neno-to Beab WJeT K TOMY, UTO rpeackadanne bpyHo
[TontekopBo cObiBaeTcsi He TOJLKO B (U3MKe, HO U B MaTeMaTuke. Elile He-
CKOJIbKO JIET, U HUKTO Y2Ke He GYJeT BUETb PasHULbl MEXKIY TPEYroJbHUKOM H
OKPYKHOCTBIO?,

22 JTerenna yTBepikaaer, uto IlyaHkape cosias TONOJOIHIO HMEHHO H3-3a TOTO, UTO ero (Ta
yacTh JiereHjbl — 3aBefoMasi MpaBja) MPOBAJIMJIM HA 3K3aMeHe 3a CXOJACTBO Ha €ro ueprerkax
TPEYroJIbHUKOB € OKPY>KHOCTSIMH. B ToroJsiorun pasuuua Mekiy TPeYroJbHUKOM H OKPY?KHOCTbIO
CTAHOBUTCS HECYLIECTBEHHOH, OHM JPYT JPYry roMeOMOP(HbI (TOMONOTHUECKH OJMHAKOBDI ).
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Bckope muHucTp o6pagzoBanus Poccuu ony6/nKoBaj cBOM HOBble Tpebo-
BaHMs K YPOBHIO TOJI'OTOBKH LIKOJLHUKOB. [lo reomerpuu oHM CBOAMJHCHL K
YMEHHIO pellaTh Takue «3agaun»: «HaiTu ueTbipexyrojibHUK ¢ HAHOOJbIINM
KOJIMUECTBOM CBOHCTB». OTBeT — KBaJpaT. PellleHne: Hy?KHO COCUHTATH UMc/a
CBOHCTB B yueOHHKE.

1 310 ellle X0pol1o — Be/lb 3a TOJL JI0 9TOTO TOT 2Ke MUHUCTP, <MaTeMaTHK»
1o 06pa3oBaHuI0, BOOOLLE NOAHOCITbIO BbLUEPKHYA 2eOMEeMPUIO U3 IPOrPaMM
LLIKOJIbHOTO 00pa3oBaHus (cJjenyst ekapty, roBopHuBLIEMY, UYTO, «4TOObI Cle-
JlaTb MaTEMaTHKYy HAyKOH, HaJl0 U3THATb U3 Hee BCSKOE yuacTHe BOOOpaKeHHUs,
1 TIPEXKJIE BCErO — UEPTEHH» ).

Bripouem, ocHoBHasi unest Ilekapra Oblia <MOJUTHUECKH KOPPEKTHOM»:
«Heobxodumo HemeodseHHO 3anpemums sce opyeue memodvl npenoda-
B8AHUSL, KPOME MO€20, NOMOMY HMO MOALKO NPU MOEM memoode cambll
nocpedcmgentolil. ym docmueaem makoeo Jce ycnexa, KaxK U Cambll
Orecmaul».

Jlekapt He ycrnes 10CTHUb CBOEH LIe]H, HO Terepb y HEro MHOrO CTOPOHHM-
KOB-TIOCPEJICTBEHHOCTEH.

Bosbliasi 1 noBcemecTHasi nojuiepKKa 3TOro «MeTojia» BCeMH CJ1abbIMH
TPOEUHUKAMH B MUpe 0ObSICHSIETCS BIOJIHE €CTeCTBEHHBIMHU COLIMAbHBIMH MPH-
UMHAMH, NPEKE BCero — 3a00TOH 0 CaMOCOXPaHEHUH H CAMOOXPaHe OT KOHKY-
PEHLHK CO CTOPOHBI Jo/el ¢ TanantomM®. Ho u st ctpan, rjie 9ta MpakoGecHast
TOUKa 3peHust MoOeKIaeT, U JI/Is UeJOBEUeCTBa B LIEJIOM, TJle OHA TOXKE MO-
JKeT Be/lb M0OEUTh, €C/IH peLlieHHsT OyyT IPUHUMATBCS TOJIOCOBAHHEM CEPOro
OOJIbLIMHCTBA, Takasi robeja MpeacTaBUT Cepbe3Hyl0 OMAacHOCTb BO3BpaTa K
CPe/IHEeBEKOBOH JIMKOCTH.

B ucropun mMaTeMaTHKH MHOTO CJIOXKHBIX BOTPOCOB H KPYThIX MOBOPOTOB,
npuueM TPYAHO ObIBAET CKal3aTh, OTKY/A TMPUXOAAT JlaxKe KPYMHeHline OTKpbl-
tHs. BoT sdpku#i mpumep: nmpuxoa B MaremMaTHKy Beiiepiitpacca, oaHoro us
kpynHe#wnx marematukos XIX B. Moil pacckas ocHoBaH Ha HekpoJsiore Beii-
epuiTpacca, HanucadHom [lyankape.

Befiepuirpacc HauMHaa Kak rpernojaBatesb B cpenaHel nikose. [Ipenona-
BaJl OH TaM eumHacmuky, ocobeHHo — paboTy Ha napaJsie/ibHbIX OpyChsiX.
Ho B Te BpemeHa WIKOJbHBINA yuutesb B [epmMaHuu, uToObl MOATBEPIUTL CBOE

Ot KpyMHbII MaTEMaTHK B OJIHOM BbIIAIOLIEMCs YHHBEPCUTETE Jlaxke yOex/1a/l MeHsl HelaBHO,
OyITO TPEyroJibHUK SIBJASIETCS TVIAJKUM TOJAMHOroo6pasveM MJIOCKOCTH (TaK Kak Ha HEM MOXKHO,
TIPH MOMOLLH COOTBETCTBYIOLLErO aT/aca, BBECTH IVIAJKYI0 CTPYKTYPY, A1 heoMopdHyio CTPyKType
okpyzkHocTH). [Togo6Hasi 6e3rpamMOTHOCTD JIyULIMX MPO(EcCcOpoB JYULIHX YHHBEPCHTETOB — ellie
OJIHO TOJATBEPKJIeHHE TOr0, UTO BCJIEJACTBHE aKCMOMATHUECKH CBEpXaOCTPAKTHOIO MperojaBaHus
npeickadanue ITonrekopso 6blcTpo cObIBaeTCsl Ha Beel MlaHeTe U CTeleHb BCeoOLLero HeBeskecTBa
HEYKJIOHHO pacTeT Mo Mepe 3aMeHbl MOHMMAaHHsl HayuHbIX (haKTOB 3a3yOpHBaHHEM AKCHOM.

23 «HeBexK bl MOGSIT HEBEIKECTBO... H IUIYIILbI HOHABMAAT 3HAHHE» — ryiacsit nputun CoJloMOHa
(1:22).
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KauecTBO, €K €T 0 JIHO JIO/IKEH Obll MPEACTaBISATL CBOE NUCOMEHHOE COUYU-
HeHue.

B xauecTBe TakoBoro Befiepiitpace npeactaBus cBoe couurerue 06 3a-
aunmuveckux ¢ynkyusax. Tak Kak B 1IKOJE HUKTO MOHSATb €0 He MOT, 3TO
COUMHEHHEe OTMPaBWJM HA OT3bIB B yHMBepcuTeT. M uepe3 HECKOJbKO JHEN
Beliepuitpace craji 0JIHUM M3 CaMbIX yBaKaeMblX MAaTeMaTHKOB MHpa, ObICTPO
MepeBepHyYBLUMM CTHJIbL BCEX MaTeMaTHUECKHX KypCcOB, KOTOpble W cefyac H3o-
ousytoT «treopemamu Befiepiurpacca» Bpojie Takoii: «npedea nocaedosameno-
HOCMU Henpepul8HolX (QYHKYUL Henpepolgen». DTa HeBepHas «TeopeMa»
Oblsla MEPBBIM JOCTHKeHHEM OYpOAKUCTCKOrO HaBeEHHS B aHa/li3e CTPOrOCTH,
Kotopoe Hauaa Kolu, naBlini coBpeMeHHOe ornpeaeneHue npenena. Kontp-
npuMepsl K HeBepHO# Teopeme Koum npenbsisun Abesb. Beiiepuirpace crac
MOJIOXKEHHE, 3aMEHHB HEJIENYI0 <IOTOUEUHYIO CXOAMMOCTb» M3 OMNpejeseHus]
Koum npaBuibHOR «paBHOMEPHOH CXOJAMMOCTbIO», MPH KOTOPOH HerpepbiB-
HOCTb YK€ COXpaHseTcs.

Ata rpybas ownbka «crpororo» Kolm — ojiHa M3 CaMbIX MOYUYHTEJbHbBIX
rJ1aB B HCTOPUH MaTeMaTHKH, 6e3 ee pasbopa HeBO3MONCHO NOHAMb BAJNC-
Hetlwee 8 mamemamure t 8 NPUAOICEHUIX nonamue cxodumocmu. Ilo-
TOMY B «COBPEMEHHbIX» Kypcax aHa/jn3a O Hell He YyNOMHHAlOT — BEPOSITHO,
JUIst TOrO, UTOObl CTYJIEHThl HUUEro He MOHWMAJK U T0TOMY OOoJiblle yBaXKasu
npoceccopoB. [loHsiTHe npenena WM CXOAUMOCTH, KOTOPOE HeyaauHo Oyp-
6akusupoBas Kouin, npunaaiexur HbioToHy (XOTsi, MO CYyLIECTBY, OHO HC-
NoJIb30BaJIOCh Y2Ke ApXUMeloM U faxe paHblie). FHTepecHo, uto cXomuMocThb
(byHKIMIT — He TO, UTO CXOAMMOCTb MX TpahuKoB (3T0 «siBieHne [M66ca» ToxkKe
cJ1e10Baso Obl BKJIOYATb B KypChbl aHAJIU3a).

[Tpusnats Bausinne Hototona uiu [u66ca dpanilysam TpyaHo, Tak Kak OHHU
He pany3bl. O ToM, Kak Bo PpaHluK MPEOa0eNH 3Ty TPYAHOCTb, MHE CTaJ0
M3BECTHO B peadyJibTaTe MHOroo0pasHoil eaTe/lbHOCTH «Komumema no sauju-
me Hacieous GpanyyscKkoll Hayku om UHOCMPAaHYyes», UJIeHOM KOTOPOTO
MeHsl HagHauuJl MHHUCTP Haykd PpaHuuu (M B paboTe KOTOPOro si, BIIpoueM,
HUKAKOTO yuacTHsl He NPUHHMAJI, BCE BCIIOMUHAS O POJIMHE CJIOHOB?!).

[Tpunuun paboThl «3alUTHUKOB HACJEAUST» COCTOUT B TOM, UTOObI yTBEp-
XKIaTb, OYATO BCe CKOJbKO-HUOY/Ib BaXKHbIE OTKPBITHS U H300PETEHHUS B JII0OOH
o6JiacTh (Oyb TO M300peTeHHe Pajiko WJH TIEpPBbIi camMoJieT?) NpuHalIeKar

24CioBa «Poccust — poauna c/ioHoB» u3o6pes B XVIII B. UCTIAHCKHUII MTyTelIECTBEHHHUK, PeKJa-
MHPOBAaBLUKI TaKUM CNocoO0M yBUJECHHble UM B KyHcTKamepe [lerepGypra octaTku MaMOHTOB.

25B «Myaee HCKycCTB M pemeces» B TTapuske MoJ KymoJioM ObiBlieil LIepKBH MOABEIIeH OJMH U3
MX MEPBbIX CAMOJIETOB, Pa3MaXoOM KpblJIbeB METPOB B jiecsiTh. OH — ¢ MapoBbIM JBHraTesieM, KaK y
NapoBo3a, a Kpbl/ibsl OOTAHYTbI KOXKel.

B Bencenckom Jsiecy nopa Ilapuxkem ecTb namsiTHHK CaJlOBHUKY, YOUTOMY BCJIEACTBHE MPOMCXO-
JMBLIEro HaJ HUM Bo Bpemsi IlepBoii MHPOBO# BOIiHBI BO3JylIHOTO 6od. ®paHily3cKuil camoJer,
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MCKJIIOUHTENIbHO (hpaHily3aM. Bce 3To »kuBO HanomuHaeT 60pbOy ¢ KOCMOMNO-
sutuamom B CCCP copoKoBbIX T0JI0B.

U Bot, o HbloToHe 51 mpounTal, 4to oH — «4ucmo ¢paryysckoe usobpe-
merue», HCTOPUIO KOTOPOTO s Cefuac U pacCKaKy.

Ha ymuue Cen-)Kak B Ilapuxe, psaaom ¢ Komnex ne ®pane, no cux
nop Haxoaurtcst suiel Jlionosuka Benukoro. B konue XVII B. 3nech yunscs
MaJibukK 1o pamuanu Apyst. Ero yuutesn, neayur H. ®pepe, 6bl1 sipocTHBIM
AHTHCEMHTOM H CyMeJl BHYIIHTb 3Ty WJEK CBOUM YyuyeHHKaM (CeroJHsiiHue
MOTpoMbl, B 06sacTH KoTOpbiXx PpaHius Gopercsl 3a MEepPBEHCTBO C PYCCKHUM
apem, MPOUCXOJST He OT Hero). AHTHCEMHUTH3M ObICTpo mpuses Apysrta K
aHTUXpUCTHAHCTBY, notomy uto HMucye Xpucroc 6bi1 Besib eBpeem. M on Bro-
CJIEJICTBUH OMy6JHKOBAJ MHOTO aHTHXPUCTHAHCKUX COUMHEHHH, HO CO CTpaxy
MOJMKUCHIBAJ UX He CBOEH HacTosilel damuaner, a ncesjionuMom: Bosbtep.

KoHuHB JLIell, OH pelnJ, 4To AJ1s1 TOJHOT0 Pa3rpoMa XpUCTHAHCTBA HYXKHO
JIMILIUTh €ro HayuyHoi 6a3bl, KAaKOBYI0 B TO BpeMsi obecreunBas KpyrnHeHui
HeMelKHi yueHblil JleiOuull (keratn, nopapusinii [lerpy I cnncauublit um ¢
ycraBa Akanemun nayk Ppanunn npoekr Poccuiickoil akajeMun HayK, KOTO-
PbIi TOT M OCYLLECTBHJI).

JleiiOuuLy npuHaiexuT (OypOakuCTCKOe) «namemamuueckoe 0oKasa-
meavcmeo 6oumusa boocus». OHO cOoCTOUT B cienyiouieM. Haiie Mbiiiienne
paboTaer ABYyMSl MyTAMH: UHOyKyuA (3aKIIOUEHHE OT YACTHOTO K oO0lIeMy)
JIOCTYIHA U 2KUBOTHBIM (002Kercs JiBa pasa, TPeTHil He ToJieselib). A BoT de-
JyKkyua®™ uMeer COBEPIIEHHO MHOH Xapakrtep: npumererue o6ueco 3aKoHa
K 4aCMHOMY CAYHUAO — MO CKopee opuduieckas 0esamebHocmo («<He
yOui» — 3HAUMT HeJb3sT YOUTh M »KeHy, Ja)Ke ouyeHb HajoeBllyio). Hu oxHo
JKUBOTHOE, 110 JIeHOHHUILY, K IelyKIIHH He CTTOCO6HO. A uesioBeK, Ha0G0pOT, 1aXKe
MoJIyuaeT yJa0BOJbCTBHE OT 3TON0 YMO3aKJ/IOUeHHs, OT CBOEro pojia 3aKOHOMO-
CJIYILIHOCTH, TIOluMHeHHsT cebs 3akoHaM. «[louemy?» — cnpatmBaer JleiiGuuiy
U orpeuaert: «Jla noromy uto Cozdamens 3arouxcur 8 hardware mosea Ada-
Mma ydogoavemasue om dedyxyuu, coxpaHuslieecs Uy Hac. Cie10BaTe/IbHO,—
3akmouaet JIelOHUL,— npucaymusasco K momy HaAcAQHCOeHUIO, KOMOopoe
Ham docmasasiom 0edyKmusHble YymodakatoueHnus, mol dobvisaem cede
mem camoln npamele dokasamesvcmsa yuacmua Cozdamens 8 Haulem
NPOUCXOHCOCHUU, A MeM CaMblM — U e2Oo ObLmui>».

Urobbl pasrpomMuth yuenue Jleii6uuua, Apyst noexan B Bepaun. Ho Ttam
0Ka3aJi0Ch, UTO CIOPUTb MpHUeTcs He ¢ JIefOHHIEeM, a ¢ ero MOTYILIECTBEHHbIM
nokposuresem, koposem Ppujapuxom. M Beckope KopoJib, JIIOOUBLIMH Jieii-

HeyJlauHO MaHeBpHpyst i 060poHbl [1apika ot JieTsilero Ha ropoj Hemia, ypOHHJ Ha 3eMJIO
CBOH MOTOp, KOTOPbIM M yOWJI CaJIOBHHKA.

265 JI. [Macrepuax nojuepknsan: «He Bce Ha cBete cosuaercs AeayKImel OTKYAa-TO CBEPXy!»
(peub na nyenyme Cotosza nucareneit CCCP B Muncke B 1936 ).
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Ty W HayKH, 3afan Apysty exuanslil Borpoc: «OGbsCHUTE, nOUEMY 3MO HA
gcex KOHMUHEHmax ecmo 00e3vsHbl, Kpome moavko Eeponetl, ede smecmo
HUX — PPaHUY36L?>»

Apyst nauescsi u 6bictpo otBetus: «Her, Bawe Besuuectso, ¢ppanyy-
36l — He 00e3bAHblL, OHU — NOMECh MU2POB ¢ 00E3bAHAMU».

Ota ¢pasa, Mexk1y MPOUUM, TIPUMEPHO Uepe3 COTHIO JIET Chirpajia poJb B
ucropuu pycckoit iurepatypsl. Llapaorra Kopns 3apesana B Banne Mapara, a
ero 6par byapu Tak ucnyrascs, uto yapas crnacarbest ot pesoJitounu B [Terep-
6ypre, riae umnepatop Ajekcanap 1 1oBepus emy npenojaBaHie JUTEPaTypbl B
svuee. M Ha oJIHOM M3 CBOMX YPOKOB Dynpu pacckasas JiuiienctaM UCTOPHIO
crniopa Ppunpuxa ¢ Apystom 06 06e3bsiHax.

Ho suuenctsl, yesbias, 4To «(ppanily3 — 3T0 MOMeCh THrpa ¢ 06e3bsTHOH»,
cpasy Bckpuuanu: «/[a sede smo [lywkun!»> —u ¢ TeX-To MOp OH W MOJIYUHJI
y TOBapHlllell U3BeCTHOE MPO3BHIIle «(paHily3» (HMesach B BUIY MOMeCh TH-
rpa ¢ 06e3bsiHOM, BCe 3TO 3HAJH, HO MPOU3HOCUTb CHHOHUM «{paHily3» Obla10
kopoue). Bno6aBox, u nepsble ctixu [lyniknHa Oblan 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!

[lywmkun B Jimllee, MpaBaa, «CUMTA CXOJACTHKY 3a B3JI0P U MPbITas B Cajl uepes
3abop».

Ho o6parumes k BosibTepy. OH cran crnpaluuBath apy3eii-yueHbix: «Iie Obl
HaiiTh Bpara JIefiOHuLLy?» (1151 YHUUTOXKEHHUsI HAyUHOTO aBTOPUTETA MOCJIe/IHe-
ro) — ¥ MOJYUWsl OTBET: Jyullle BCEro nomMoub MoxeT HbloToH, y KoTOporo c
JleliGHuU1IEeM IpUOPUTETHBIE CIOPHI (J1eliGHULL 0MyGJIMKOBaJ CBOH KypC aHAJ/IH3a,
He ccbllasich Ha npejllecTBoBaBlunde padotsl HbloToHa, 1 TOT o6uaescs, XoTs
caM HHYEro K TOMy BPEMEHH ellle N0 aHa/udy He onyOJIHKOBaJ ).

Wrak, Bosbrep npuexan B Jlonnon. Ho on onosnan: Hototon ycnen yme-
petb. Bce ke Bosbrep otbickan Tam Kartepuny bBaprton, njemsiHHuily M Ha-
caenuuly HbloToHa, B JIOHIOHCKOM J0Me KOTOPOH OH U yMep.

Karepuna bapton cunranacek kpacupeiiiedt »kenuunon Jlongona, Ho Heto-
ToH Bo3paxaJs: «Her, He kpacuBeiiliasl, a ymHerwas». Eule 10 nepeesna B
Jlonnon, B Kem6pumke, y Hoiotona 6b11 yuennk, Montsrio [anudake, Kotopbri
ObiBaJl y Hero Jioma, BiobGusicst B Katepuny (06a Oblid M03TaMK) U COXPaHUII
5TO UYBCTBO HA BCIO JKH3Hb.

[Tocsie «6GapxartHoit peBosiotmu» Jjopa Moutsrio Tanudake cran Jopaom-
KaHIUIEpOM, TIpaBsIuM AHIVIHEH BMeCTO KOpPOoJisi, KOria ToT ye3:kaa. OH ocHO-
BaJl CyLIeCTBYIOIIMI 1 ceroanst AHryniicknil Bank n nmpuryiacus CBoero yuuredist
Helorona B JIonmoH, utoObl Tam 3aBeoBaTb MOHETHBIM JABOPOM (KOTOPbIH
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HbloToH GbicTpo peopraHu3oBalj, MpoBeis MOHETHyI0 pedopMy: oH H300pel
HaceukH Ha 000Jle MOHETbI W MallIHHBI JIJIsi UX U3TOTOBJIEHHS, (DaJIbLITMBOMOHET-
UMKaM CTasl0 HEBO3MOXKHO Cpe3aTb 30JI0TO ¢ peOpa MOHETbl HalHJILHHKOM, H
JIEHEXKHbIH KPU3UC Obl JTIMKBUAMPOBAH ).

Katepuna crana y lanudakca nomonpaButenbHuleid, u JIOHIOH ObICTPO
NpU3HaJ ee NepBOH JIeH; MOCJbl PEANOUHTAIN UMETH JIeJI0 CKOpee ¢ Hell, ueM
C KOPOJIeBOH WM ¢ sieau Tanudakce.

Bouabrepy Katepuna nocrapanach pacckasaTb, UTO 3HaJsla: OH [PHUBE3 OT Hee
B [lapmk ucroputo npo siGJIOKH, JIOKa3bIBaIOlIME 3aKOH TATOTEHHUs], KOTOPYIO
HbloToH paHblile HUKOMY, KpOMe MJIeMSIHHULbI, He paccKasbiBaj. K Bot, utobbl
MOJI0pBaTh aBTOPUTET MOKOHHOro yrke JlefibHuua, Bosbrep cran 10KasbiBaTh,
uto Jlefi6uuL Bce ykpas y HbtotoHa, a 1iist atoro Bosistep cosdan nacmoswuil
kyaom Horomowna ¢ eco abrokamu, coxparusuiutica u 0o cux nop. I'énenb
o6GHapy»xuJ1, uto BosibTep 1 mpocTo noBcioy cxkuras Tpybl JlefiGHuna.

Tak uro Ge3 ¢panilysa (Ha camom jese uiBenapua) Apyata HUKAKOTrO
HbloToHa H3BecTHO Obl M He OblI0: HUKTO Obl He 3HaJl, uTo y Beskoro dumo-
cota JleGuua®” Gbu1 Takol conepHuk! — BOT Teopusi Juist 3aumThl Hacenus
®panitysckoit Hayku (nmogpo6Ho Best 3Ta MCTOpHUsi onvcana B crathe P. Bon-
nefoy, G. Riviere-Wekstein. C’est la faute a Voltaire // Fusion. 2001. Ne84.
P. 4—25).

Bompoc 06 aBTOpCTBE pa3HbIX MAaTEMAaTHUECKUX OTKPBITHI OCTAETCS OCTPbIM
1 cerofinsi. Hanpumep, B pa3/iMuHbIX 3KOJOTHUECKHX, SKOHOMHUUECKHX U JPYTHX
No00HbIX paboTax Mo «NPUKJIAJHOH MaTeMaTHKe», B TOM UMCJe POCCHHCKUX,
MOKHO YaCTO BCTPETHTb YIOMHHaHWe «OuUdypKalmu Xornda», B pesyJbrare
KOTOPOH PaBHOBECHOE COCTOSIHME CHUCTEMbl, Tepsisi YCTOHUMBOCTb, CMEHseTCs
MaJlbIMK BHauaJjie MepuoIMuecKUMH KoJeGaHHsIMU: 3TO TaK HasblBaemasi «Ou-
Gyprayus poacoerus npedesbHo20 YUKAA>.

2T dunocodekue Tpyabl JleliGuuna ObLIM Ja)Ke H3JAHBI HA PYCCKOM SI3bIKE B MHOTOTOMHOM
n3nanun Mueruryra Mapkca—9urensca—Jlennna—Crannna y Bosxonku, Tak uto st LIKOJALHUKOM
YMTaJl €ro JIOBOJbI B M0JIb3Y €IMHCTBA MHpPA: OH YTBEPIK/AJ, HATIPUMEP, UTO JIMUHO BHJEJ MMOMECh
KPBICHI M KOILLIKH W YTO MOMeCH JiJlell ¢ 06e3bsiHaMu 3anosHsiior Adpuky. Yuenue JlefiGHu1a 6bl10
UCI0/Ib30BAHO MAPKCH3MOM.

dunocoekue unen Jleiibnnua e Jyuiie mMatremaruueckux. OH cudTals, HarmpuUMep, uTo M-
(hepeHLpoBatie — roMOMOPMU3M KoJibLA (YyHKLHI, U YTBEPXKIAJ, UTO OKPYKHOCTb KPHBH3HbI
nepecekaer NJIajKylo KPUBYIO B OOLIEH TOUKE ¢ KPATHOCTBIO UEThIPE, XOTsI HACTOSIIUM MaTeMa-
THKaM, kak Hbtoron wiu lofirenc, uin naxke Jlomurasnb, a TakKe M XyAOXKHMKaM, Harpumep,
PUCYIOLIUM JIPAITMPOBKH, ObLIO COBEPLICHHO SICHO, UTO 3Ta KPATHOCTb HeueTHa (Tak Kak KpuBasi
M0 OJIHy CTOPOHY OT TOUKHM KacaHHsl pacroJioykeHa BHYTPH Kpyra KpMBH3HbBI, a M0 APYrylo — BHE).

K coxasnenunio, B COBpeMEHHbIX Kypcax aHajn3a 3TOT BOMPOC He 00CYKAAETCsl, a IKCIIEPUMEHTHI,
HeMe/UIeHHO MPHUBOASLME B 00€HX yKa3aHHbLIX BbIle 3ajauaX K OTKPLITHIO MCTHHBI, HUKOrJa He
JIeJIAI0TCST CTYIEHTaMHU (JUIsl KOTOPBIX 9KCIEPUMEHTAIbHBIA XapakTep HayKH MaTeMaTHKH U BOOOILLE
ocTaercst TalHoil).
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BeposiTHo, nepBbIM HcceseioBal 910 sijeHue [lyankape, ony6iaukoBaBLnH,
BrpoueM (Hanpumep, B «HoBbIX MeTo1aX HeGeCHOH MeXaHUKK» ), cKopee 00LLHi
METOJI UCCJIeJIOBAHHST BCEX MOJOOHBIX OMdypKalllii, ©Mesi B BHIy HE CTOJIBKO
STOT MPOCTON UACTHBIM CJyual, CKOJbKO €ro ropasuo 6oJiee cJoxKHble 0600-
LIEHUS.

Ho renuanbuble pa6otbl [lyankape ocTaBaiuch Majno3amMeueHHBIMH aK-
CUOMO(HIAMH, LIAPCTBOBABIIUMH T0C/€ HEero B MatemaTHke. ToJIbKO (DH3MK
A. A. Auaponos, yuenuk JI. M. Manaenbiitama, 3aHsJICs pa3BUTHEM H TMPH-
soxkenuem uner [lyankape (B 0COGEHHOCTH Jist HY:KJI pajMOU3HKK) B KOHLE
nBaauatblx rogoB XX crosetus. Teopusi [lyankape Oblia 3aTeM nepeHeceHa
C aHaJMTHUECKOTO cJiyuasi, KOTOPbIM OH 3aHUMaJCs, WMes B BHy 3ajauy
Tpex TeJj, Ha CHCTeMbl KOHEUHOH IJIAJKOCTH (3TH 060011eHusT omy6JanKoBas
JI. C. Tlontpsirnn ). K KoHIly TpHIATHIX TOOB 3Ta TEOPHs, U3JI0KEHHAST YKe U
B BUJIE KHUT, U B MAaTeMaTHUECKUX CTAThbsIX CO CTPOTMMH JIOKA3aTeJbCTBAMU H
TOUHBIMH (POPMYJIMPOBKAMH TEOPEM, BbILIJIA A/IeKO 38 PAMKH MePBOHAUAbHBIX
ncesenoBauuil [lyankape (mopojaus, cpeiy npouero, UccaenoBaHue npodJaeMbl
«empykmypHoi  ycmoiduusocmu», Kotopyio AwnapoHoB u Mauaenbiuram
HasbIBaJH epybocmovio).

HMuTepecHo, uTo ojiHa U3 OCHOBHBIX HJIEH 3TOH TEOPUH OCTaNACh HEOCBOEH-
HOM JlaXKe CerojiHs, XoTsl oHa U Oblia fBHO chopMyanpoBaHa MaHjie/bluITaMoM
B €ro MpeincJoBUK K 3HAMEHUTOH BO BceM Mupe Kuure Annporosa n XaikdHa
«Teopusi KonebaHui». ITa Uaes COCTOUT B TOM, UTO CIIPYKMYPHAL Ycmotiuu-
gocmo (M. e. COXPaAHeHIe KaueCmaerHblx 66160008 NP MAAOM USMEHEHILU
napamempos, om KOmMopvlx 3a8UCUM CUCMEMA) — CBOUCMBO He CUCmeMbl
(sekmoproeo noas, dughgepenyuaronolx ypasrerutl, paszosoeo nopmpe-
ma u m. 1.), @ C8OLCMBO Mex 80NPOCO8, KOMOpble Mol 00 3MOLL cucmeme
sadaen.

Hanpumep, sHamenutast Teopema AnapoHoBa W [ToHTPSIrMHA O THITHUHOCTH
rpyObIX CHCTEM Ha JABYMEPHOH MJIOCKOCTH WJIM Ha cdepe HccielyeT BOpoc o
TOTOJIOTHYECKOM CTPOEHHH (pa30BOr0 MOPTpeTa M JA0Ka3bIBAET, UTO MaJjoe BO3-
MylIeHHE THITHUHON CHCTeMbl MeHseT (a30Bble KPUBbIE JIUIIb TaK, UTO (Pa30BbIi
MOPTPET B 11€JIOM OCTAeTCsl FOMeOMOP(HbLIM (TOMOJOIHUECKH SKBUBAJIEHTHbBIM )
camoMy ceOe B HEBO3MYLIEHHOM BHJIE: HE MEHSIETCS HH UHCJIO TIOJIOXKEHHI
paBHOBeCHS], HY UHMCJIO TIpelesIbHbIX LHKIOB U T. 1. B 1965 1. C. Cwmeiin B 3ame-
yaTeJIbHOH padoTe Jl0Kasasl, UTO B MHOTOMEPHOM cJlyuae KapTHHa COBEPLIEHHO
uHasi. OH HalleNn munudrole npumepol Heepybolx cucmem, 8 OKpecmHocmu
KomopoLx Hem epyObix, TaK UTO UCCJEOBAHUE JIa’Ke THITHUHONH MHOTOMEPHOH
CUCTEMbl HE MOXKET CBOJMTHCS, KaK TO MPOUCXOJIUT B JBYMEPHOM ciyuae, K
anre6ponopo6HOMY aHa/IM3y KOMOMHATOPUKH TPOCTBIX U CTPYKTYPHO YCTOHUH-
BbIX 2JIEMEHTOB, BPOJIe PABHOBECHH, IMKJIOB H HHBIX MPUTATHBAIOIIMX MHOKECTB
(«aTTpakTOpoOB», T. €. TIpeJlesIbHbIX, YCTAHOBUBILIMXCS PEKUMOB JIBUZKEHHS ).
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Dunocodusi ManjesbiiTaMa MoJACKA3bIBAET B 9TOM CJyuae TakoH MyTh: He-
rpy6a He cama CHCTeMa, a JIMIIb Hallle CAUUKOM nOOpoOHOoe ee onucanue (¢
TOUHOCTBIO JIO TOTIOJIOTHUECKOH 3KBMBAJEHTHOCTH (Da30BbIX ropTperoB). Pa-
3yMHasl 3ajaua MCCJEIOBAHUS COCTOUT B 3TOM CJyuae He B yTOUHEHHH TOH-
Koctell GUudypkaluii (MepecTpoek) TOroJOrHUeCcKol CTPYKTYpbl MOPTpeTa, a B
TOM, uTOObl Halmu Ooaee epyboie 8ancHole BONPOCHL, OMBeMol. HA KOMO-
pole yoce 6ydym obaradame Ycmoiu8OCHbIO N0 OMHOULeHUID K MAAbIM
UBMEHEeHUAM MUNUYHOU CUCTeMbL.

Ho maTtematuku-akcuoMoubl HECOCOOHBI HA CTOJb KPYTOE H3MEHEeHHe
TOUKM 3peHMsl, TaK UTO HaM TMPEJCTOUT, BEPOSATHO, CTOJb Ke JIOJTO KAATh
pe3yJIbTaTOB B 3TOM HAMpaBJieHHH, CKOJIbKO Mpoliio Mexay [lyankape n An-
JIPOHOBBIM.

Uro kacaercsi J. Xonda, To oH ony6HKoBaJ (Mapoil 1eCATKOB JIEeT Mo3xKe
AHJIpOHOBA) OJIUH CTIElMAJIbHBIH YACTHBIA pe3y/ibTaT 0 OH(YpPKALMH 1IMKJa, He
KOCHYBLIHCH Jlaxke Bonpoca o GUdypKaluu Bcero pasoBoro nopTpera CHCTEMB,
ocHoBHoro st Annponosa. Kak 310 00bluHO M ObIBaeT, TeMa CTrajia 3aTeM
M3BECTHOM M0/l MMeHeM «Teopuu 6udypkatmu Xonda» (s 1aKe B 3TOM BAHOBEH,
TaK Kak CHJIbHO MOXBaJIUJ HUKOMY TOTJIa He M3BECTHBI BKJaj Xorda B cBoeM
JloKJaje o teopun 6udypkaumii Ha cemunape P. Toma B Muctutyre BbICIIMX
HayuHbIX HccaenoBanuil B biop-ciop-Hsert non [apmxem B 1965 1., Korna Bo
®panumn 6b1H yKe MpouHo 3a6biThl Teopuu [lyatkape, a 06 AnnpoHoBe elile
1 BOBCE He 3HaJM ). HekoTopble MoJI0XKeHHs 3TOr0 0K/ CAYLIATeH MO3Hee
onyGJHKOBaM B cTaThsiX «O Teopun TypOyJEHTHOCTHY.

B MockBe HelaBHO M3/1a/I1 TIEPEBEIEHHYI0 ¢ aMEPHKAHCKOTO 513blKa KUTaii-
CKYI0 KHHUTY, B KOTOPO# s TIpoues1 06 «3KOJIOTHUECKHX TIPUMEHeHHsIX OudypKa-
uuu Xonda» BbICKA3bIBAHUS MPUMEPHO TAKOH CTPYKTYPbl: «Mbl H3yuaeM MpH
MOMOLIM TOH TEOPUH POCT ypoxKas 040K, He CChlIasiCh Ha MPEALIECTBYIOIIHE
poccuiickie paGoThl, TJle aHAJOrHUHAs Hallled MOJeJib HCIOoJb30Basach s
MPOTHO3a ypoxKast Kapmouilki, KoTopasi y pycCKHX 0oJjiee pacrnpocTpaHeHa»
(He HCKJIIOUEHO, UTO peub 1i1j1a He 0 16J10Kax U KapTodeJe, a, CKaxkeM, 0 rpyiiax
u apbysax).

Pasymeertcs, Tabsilia yMHOXKEHHUS HE MEHSETCS, CUMTAaeM Jii Obl 160K UJH
KapToLIKy, U pyccKasi Mojie/Ib PeKpacHo roauaach Obl s KHOBOTO», sA60U-
Horo, cjyuasi (Ho, B10GaBOK, ee MaTeMaTHUeCKoe COJlepKaHue OblLIo TJyO:Ke,
a pesyJibTaThl MoJie3Hee, UeM TPUMHTHBHbBIA KUTaHCKO-aMepPUKAHCKUE BapHAHT
TOH 2Ke TEOPHH ).

Tak HasbiBaemasi «npukaajHas MaTreMaTHKa» uallle BCEro BCs yCTpoeHa
no0OHBIM Ke BOPOBCKMM obGpasoM. [lacTep naBHO yxKe MpoOBO3MIACHJ, UTO
HUKAKUX «NPUKAAOHbLX HAYK» He bbleaem: 9T0 POCTO Crocod BHIKAUMBATh
CpeJICTBA HA CBOM MOTPEOHOCTH, OTHUMAs UX Y HCTHHHBIX MEPBOOTKPbLIBATENEH.
Ha camom Jnenie, o cioBam [lactepa, cylecTByer ToJNbKO HAyKa, OTKPbIBAO-
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wast ucmunol. Y elle CyluecTBYIOT npuAOJceHus STOH HayKH, He COCTaBJIsIIO-
e camu 1o cebe HUKAKOH OT/IeNbHON «MPHUKJIAAHON HAyKH» — TaK TOBOPHJI
[Tacrep, BeMuaiiing NpUKIaHUK, KOTOPOTO TPYIHO 3aMOA03PUTh B HEHYKHBIX
UEJIOBEUECTBY 3AHATUSX.

B nepBbie roabl nepecTpodikd MeHsl MpUrsiacus Ha 3acenande JIoHIOH-
CKOTO MaTeMaTHUYeCKOro 00MIecTBa®® ero ToraliHuii PesuieHT: OH, OCTaBIss
CBOH I10CT, OPraHW30BbIBaJ TPAJAMLMOHHOE MPOLLaJbHOE 3ace/laHue, Ha KOTO-
poM, KpoMe Hero, JIoJKeH OblJI, 10 TPaaulMH, BHICTYNaTh HAa CXOAHYIO TeMy
napaJijieJibHblil 10K/JIaUnK, U OH BblOpaj MeHs, Tak Kak coOMpaJiCs TOBOPHUTD
0 BAUAHUU HA OJuHamMuuecKue cucmemol maroeo wyma. OH naxe mnpucaai
MHe B MOCKBY Te€3MChl CBOETO JIOK/a/1a, MOCBSALIEHHOTO ero HOBbIM OTKPBITHSM
B 3TOH 06J1acTH.

51 Hukorna Huuero He MyGJMKOBAJ HA 3Ty TEMY, XOTSI U 3aHUMAaJICSl €10 ellle
CTYJIEHTOM, B MsATHJeCsThIe rojibl. [lenouka siBieHuit, KotTopble s Torjna o6Ha-
PYKWJI, COCTOUT B caenytouieM. lis yuera BJAMsHUA MaJoro myma (auddysun
B (pa30BOM MPOCTPAHCTBE) 3a1aJUM Kakoe-HUOY/b CJyuaiiHoe pacripeesieHue
HauaJbHbIX YCJAOBHI € TJIAJAKOH MJOTHOCTBIO U MPOCJENNM, UTO C HUMM CTaHET
CO BpeMeHeM BCJIeJICTBHE JIMHAMHUECKON 3BOJIIOIMM, COMPOBOXKIAEMONH MaJlok
mddysueit.

BHauaJsie moTHOCTb HAYHET BAPYT OICTPO PACTH OKOJIO HEKOTOPBIX TOUEK —
aTTPAKTOPOB, Ije oOpasyeTcs ropd NPUOJHU3UTENBLHO IayCCOBCKOTO JIOKAIbHOTO
pacnpezesiennsi. CKOPOCTb pocTa 3TOro ropda onpeuessercss CUIOH TMPUTS-
JKeHHs1 atTpaktopa (T. €. OTpULATENbHBIM COOCTBEHHBIM UMCJIOM 3aJalolero
JIMHAMHKY BEKTOPHOTO TI0JIs B MPUTSATHBAIONIENH TOUKE WJIH 2Ke OTpULATeNbHOH
BELLECTBEHHON 4acTblo TOr0 COOGCTBEHHOrO UMCJIa, €CJIM OHO KOMIIEKCHOE).
BricTpee Bcero 6yneT pacTu OJMH M3 TaKMX rayCCOBCKHX TOpOOB — TOT, /s
KOTOPOT0O YNOMsIHyTasl BellleCTBeHHAas yacTb HauboJiee OTpUllaTeIbHA.

[To6eauTesieM B 5TOM COPEBHOBAHWM MPHUTSATHBAIOIIMX PEXKHMOB MOKET, OJ1-
HaKo, 0Ka3aTbCsl BoBce He oH. Uepes HekoTopoe BpeMsi 6OJbLLIYI0 pOJib HAaUHET
Urpath He HA4AAbHAA CKOPOCHb POCMA, A MACCA npumseusaemolx ¢aso-
BbLX MOYEK, M. e. pasmep MaxK HA36.8aem0e0 bacceina ammpakmopa.
COOTBETCTBYIOLIMI aTTPAKTOPY ¢ HauGOJIbIIMM GacceiiHoM rop6 O6yaeT He 06s-
3aTeJIbHO CAMBIM BbICOKHM, HO OH OYJeT UMeTb OOJBLIYIO MACCy, ONpeie/sieMyto
He TOJIbLKO BBLICOTOH, HO W LLIMPHUHOK ropoa.

28 A. H. Kosmoropos cuutal, uto usbpanue nouemuoim 4aenom JIOHAOHCKO20 mamemani-
4ecKkoeo obujecmsa — BbICULASL 4ecnlb, KOMOPOU Moxcem yoocmoumocs mMamemamur, Tak
KaK MX CIMCOK [OYETHBIX U/IEHOB Jyulle, 4eM JlI000H CUCOK MaTeMaTHKOB KaKoil Obl TO HU ObLIO
Axanemun, JiaypeatoB Kakoil Obl TO HH OblJIO MaTeMaTHUECKOl MPeMHUH: y HUX HET IMCKPHMHHALMH
HU 110 BO3PACTY, HHU 110 00JIACTH MaTeMaTHKH WJIH 0 reorpacui.

OT amMepHKaHCKHX M eBPOMEHCKHX OPraHu3aTopoB MEXAyHApoAHOH KoHpepeHUUH B Asuu s
MOJyUHJT OIHAXK/Ibl [PUIJIALLIEHHE C JIONOJHUTEIbHBIM JUCKPUMHHALUOHHBIM YCJIOBUEM: CMEHHTb
MacropT Tak, uToObl B HOBOM He OblJIO BM3 HEKOTOPbIX HeXKe/JaTe/lbHbIX CTPaH.

67



OJ1HaKO COpeBHOBaHHE aTTPaKTOPOB W 3THM He KoHuaetcsi. Ha caenytoniem
(ropasyio GoJiee JIUTENILHOM ) 3Tare MeJIeHHOe B3aUMOJIEHCTBHE CJOKHBIIMX -
Cs1 OKOJIO aTTPaKTOPOB TOPGOB OMUCHIBAETCS TaK Ha3bIBAEMbIM /11Y/HHEAbHbLM
ahexmom: BOSMOKHOCTBIO CJAYUaHHOrO (XOTS M PEJIKOT0) Mepexoja U3 oji-
Horo GacceiiHa B Apyro# 3a cuerT «auddysur». ITO sIBJIEHHE ONHUCHIBAETCS
NPUOJHIKEHHO CUCTEMOH JIMHEHHBIX aBTOHOMHBIX OOLIKHOBEHHBIX AU(depeH-
LMAJIbHBIX YpaBHeHHH (pa3MepHOCTb (ha30BOrO MPOCTPAHCTBA KOTOPOH paBHA
UHCJly KOHKYPHPYIOLIMX MEXKI1y cOOOH aTTPaKTOPOB), T. €. MaTpuliel HeGOJb-
1I0TO TIOPSIJIKA.

B KoHile KOHIIOB MOGEAUT OJIMH U3 3TOr0 HeOOJBLIOrO YHCJA aTTPAKTOPOB
(Kako# MMEHHO — 3TO 3aBUCHUT OT COOCTBEHHBIX UHCEJ YIOMSIHYTOH MaTpHIIbI
JIMHEHHOMN CHCTEMbI, OMUChIBatOLIEH TyHHeMpoBaHue ). Hanpumep, ecn ncxoj-
HOe BEKTOPHOE M0Jie — IpaJiIueHT (CO 3HAKOM MHHYC) HEKOTOPOTO MOTeHIIHaa,
TO B KOHIIe KOHIIOB YCTAHOBUTCS «pacripe/ieserue [M66ca», B KOTOPOM OCHOB-
Haa macca aszosolx wacmuy cocpedomouumes 0KOAO Moeo MUHUMYMA
nomeryuaaa, 04 yxo0a om Komopo2o npuxooumcs npeodoiesams Hail-
bosee BolCOKULL NOMeHYUANbHbLLL bapbep.

5l HasbiBas B cBoel cTyjleHUecKoH paboTe 3TOT MOGEKAAIONIMH B KOHIE
KOHLIOB aTTPaKTOP «2eHepaAbHblM AMmMpPaKkmopoms, maK KaK e2o max e
mpyoHo npedyeadame no HAUAAGHOL 380MOUUL cucmemobl (8 KOMOpoll
npesaiupyiom cnepsa ammpaxkmop ¢ Hauboavuletl CKOpOCMblo Npums-
JceHus, a 3amem — ¢ HauboAbwuM 6ACCeUHOM), KAK HEeBO3MONHO DbLAO
npedsudems, kmo b6ydem credyroujum leneparonoin Cexkpemapem [lap-
muu (8caed 3a H. C. Xpyuwesoin).

Ho moit yuutenn, A. H. Kosmoropos, ncK/IOUMI Bech 3TOT pasjiei o lyme
U3 MOell TUMJIOMHON paGoThl MpU ee MyOJaUKaLMH, CIPABEIJIUBO COCJAABIINCH Ha
CyLLIECTBOBaHHE (J1a’Ke U Ha aHIVIMHCKOM sI3blKe) Mpe/ilecTBOBaBlel paboThbl
0 BJIUSIHUM MAJIoro 1iyma, onyOGJHKOBAHHOM ellle B TPHLATbIEe Tojbl AHIpo-
HOBbIM, [TOHTPSArUHBIM ¥ BUTTOM (BMOCJIEACTBHM S YBHJEN, UTO MOMX ACHM-
NTOTHK, OTMTUCAHHBIX BhIllle, 3Ta PaboTa He cojlep:Kasa). DTH MOU MOCTPOEHHS
TaK W OCTAlOTCA HeOMyOJHKOBAHHBIMH — HAJIElOCh, KTO-HUOYIb MPUBENET 3TY
00/1aCTb B MOPSIJIOK, 3/1€Chb €CTb M JIOCTATOUHO SICHblE, HO TJyOOKO HETpH-
BUaJIbHblE, ACUMITOTHUECKHE TEOPEMbl (KOTOPBIMH HAuMHaJ y»Ke 3aHUMaTbCs
B. ®ok), 1 Tpy/iHbIe HepellleHHbIe BOMPOCHI (HaPUMep, OTHOCSIIIETOCS K MCeB-
JIOTIEPHOIMUECKOH TOMOJIOMMH HErPaJMEHTHBIX MJIH MHOTO3HAUHO-TPAIMEHTHBIX
cUCTEM).

BosBpauiasich k npuraaienuto B JIOHI0H, CKaxy, uTo 5 cpady MoHsI, UTo
NpeVIoKEHHAsT «HOBAs» TEOPHUST COMEPHKUT JHILb MaJyIo YaCTh KJACCHUECKON
pa6oTbl AHIPOHOBA ¢ COTPYAHUKAMH. BUTT, MexK]ly pounm, Obljl BHaUaJIe ellle
1 TPETbUM COABTOPOM KJjaccuueckoil «Teopuu Kosiebanuii» AnapoHosa u Xaii-
kuHa. Ho B GoJiee MO3HKX TepPeU3IaHnsiX STOH KHUTH YKA3aHO, UTO B MEPBOM
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uziannu (1937 1.) ero damuius «Ooviaa nponyujera sciedcmsue mpaauye-
cKol owubKku». J1ast poccHiiCKOro YhTaTessi cpasdy CoBeplLIeHHO SICHO, KaKylo
«Tparuyeckyto ownoky» copepngu B 1937 r.: Burra paccrpesnsiin. [1puunnbl
HernpaBUJbHON aTpuOYyLUUH aBTOPCTBA OTKPBITHE ObIBAIOT PA3HBIMH.

[To 3Toit Jiu UMK MO MHOW MpUuuHe, HO PaGoTbl BUTTa O BAUSHUM MaJIOTO
lIyma Ha JMHaMH4YeCcKHe CHCTeMbl OCTaBaJMCh COBEPLIEHHO HEU3BECTHBIMM Ha
anaze (Ui U3HKOB cTaThbst OblJa CJULIKOM TPyJIHA MaTeMaTHUECKH, a /st
MaTeMaTHKOB caMma MoCTaHOBKa BOTMpoca Oblja CJAUIIKOM (PU3HUECKOH ).

Tak uro s Hanucas npuraauiawollemMy MeHst B JIOHZOH 0 CylleCTBOBAaHHH
cratbu Aunponosa, [loutpsiruna u Butra. C Hauajsom nepecTpoiiku MHe CTaju
paspelaTh €3/MThb 3a rpaHully, W s npuexas B JIOHIOH Ha 3TO 3acejnaHHe.
Jlokanuuk, XoTs ¥ nobsarofapua MeHsi 3a yKasaHHyl0 MHOIO JIUTepaTypy, HH
CJI0Ba He CKaszaJsl B CBOEM JIOKJajle O NpeAllecTBOBaBLICH padoTe pOCCHICKHX
aBTOPOB (3TO — CcTaHJapTHast 3anajHasi TEXHOJOTHs, BIJIOTh /10 pekjiaM HoOe-
JIEBCKUX MPEeMHUHl WK (DUJJICOBCKUX MeJlasiell: He COCJaThCsl Ha POCCHHCKHUX
Npe/llecTBEHHHKOB COBEpPLIEHHO 0e30MacHo JIsl pernyTaluydd SMHroHa, lake
€cJIM OH TPOCTO Mepernucal pycckyio padorty).

3arem CJI0BO MPEJOCTABUJIN MHE, U sl paccKasajl TaM BCIO OMHMCAHHYIO Bbl-
111e UCTOPHIO (Tepe]; CBOUM JIOKJIA0M, TTOCBSIIEHHBIM JeHCTBUTENLHO HOBBIM
OTKPBITHSIM ).

[TpuBectn MHOTO NMpUMepoB 6€33aCTeHYHBOrO MPUCBOEHHST POCCHICKHX pe-
3yJIbTaToOB (Kak MOMX yuuTesiedl, BkJtouasi Kosmoroposa, Ilerposekoro, ITon-
TpsiruHa U Poxsinna, Tak 1 MOMX yYeHMKOB) OblI0 Obl CJAMIIKOM JIErKo. 3ameuy
TOJILKO, YTO y MeHsl JIMYHO TPaKTHUECKH HHUKOTJA He KPaayT — BO3MOXKHO, M3
OTIACEeHHSs1, UTO 51 He MPOMOJIUY, KAK 3TO MOUTH BCEra Jiesiain Mou orpadyeHHble
KOJIJIEr .

B cepenune miectupecsiTbix rogoB B AMepHKe Hauask MOSIBJSITHCS CTaTbU
ABTOPOB-<IIPUKJIAHUKOB», MPETEHYIOLUX HA «nepeHecerue pe3yromarnos
10. Mosepa 06 uxsapuarmmolx mopax eaMUALIMOHOBbLX CUCEM HA AHA-
AUMUYECKUIL CAyuai>.

YnomsHyTtas 3ameuaresnbHas pabora 0. Mosepa Oblia 060011eHHEM TEO-
pembl Kosimoroposa, ony6/nkoBaHHON TeM B 1954 1., 06 HHBapHAHTHBIX TOpax
aHasnuTHueckux cucreM. Mogep nepernec meopemy Koamoeoposa co cay-
yas anaaumudeckux ynkyutl na cayuail 333 pasa dughgepenyupyemolx.
Oto 6GbUIO 3aMeuaTeNbHBIM JIOCTHXKEHHEM, TaK Kak cam Kosmoropos cuurad,
uTO JaxkKe OECKOHEUHOro YMCJa MPOU3BOJAHBIX HE XBATHJIO Obl, TaK 4TO padoTra
Moszepa usmenuna Bcio duaocoduio B 310l obaacth. Mosep HCHosb30Bal,
B nonoJiHeHue kK pabdore Kosamoroposa, TexHuky criaxkuBanusi k. Hsma u
HepaBeHcTBa Anamapa—JluttiaByna—KoJmMoropoBa Mexy BeJHUMHAMH TPO-
M3BOJIHBIX PAa3HbIX MOPSIKOB, 0O0THABIIIME HA MHOTO JIET TEOPHIO ONTUMAJIBHOTO
yrpaBJjieHHsl, K KOTOPOH OHH IO CYIIeCTBY OTHOCSITCSI.
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Mezk 1y pounM, st HUKOT/1a He MIOHUMaJl JleTaJslell I0Ka3aTe/1bCeTB 3Tok pabo-
Tl Mo3sepa u naxe ony6sankosai (8 YMH 1963 r.) cBoto BepcHio ero jokasa-
TeJILCTBA, OCHOBAHHYIO HAa pAacCKa3aHHbIX UM MHe Maesix. M TosbKo TpuaLaTbio
rogamu noa:ke Mol yueHuk M. B. CeBpiok 06O bsiCHUI MHE, TTOUeMy s He TOHHMaJ
TekeT Mosepa: Bo Bcex, KpoMe MOero, MHOrOUMCJ/IEHHbIX BApHAHTAX ITOTO J10Ka-
3aTesIbCTBA HMeJACh HeJloKa3aHHas JeMMa, chopMyaUpoBaHHas BL10OABOK TakK,
UTO €€ JIETKO MOKHO OblJIO MOHATb HEBEPHO, a K 9TOMY HEBEPHOMY YTBEPKACHHUIO
MOKHO ObLJIO JIETKO 110/100paTh KOHTPIPUMEPbI, KOTOPble MHE W MeLIaJIH.

Korna mHe npucsiain 3 aMepuKaHCKOTo »KypHaJia Ha OT3bIB 9TH <IIPUKJIAJI-
Hble 0606111eHUs1 TeopeMbl Mo3epa», st pe3Ko Bo3paxkaJs MPOTHB TAKOH MOMbITKH
npunucatb Mosepy pesysabrathl Kosimoroposa (ceroansi Bcsi 3ta 06/1acTh Ha-
3biBaetcst o6bMHO «Teoprert KAM», no cdamuimusm Tpex aBTopoB). Mosep
noJjulepKaJjl MeHsi i Bo3paxkaJsl He MeHee CHJIbHO, UeM si, IPOTHB MOMbITKH OT-
Hatb y KoJsiMoropoBa ero pesgyJsibrar (crnpaBe/UlMBO MMOAUYEPKUBAs, Mpasja, uTo
KosMoropos Tak u He HareuaTasj MoApoOGHOrO JI0Ka3aTeslbCTBA CBOEH Teo-
peMbl, KaKOBO€ J10KAa3aTeJbCTBO MOSIBUJIOCH B MEUaTH JIHIIb AECATbIO rojamMu
032K€e TEOPEMbI, B MOCBsIILIEHHOH LecThaecs THIeTHIO KosiMoroposa ctatbe Ap-
HOJTb1A ).

Ha woit B3rsisa, B Kopotkoil crathe Kosmoroposa (B JIAH 1954 r.) Bce
MOHSITHO W npaBuibHo. OcHoBHO# Bkian ApHosbaa B Teoputo KAM — Bosce
He nmyGJMKalMs 10Ka3aTeabCTBa TeopeMbl KosMoroposa, a oTkpbithe (1963 1)
YHHBEPCAJbHOTO MeXaHHW3Ma HEeyCTOHUHBOCTH MHOTOMEPHBIX CHCTeM (M03xKe
HasBaHHOTO u3nKamMu «ddy3uein ApHosibaa» ), pettienue (1961 r.) npobembl
Bupkroca 06 ycTOHUMBOCTH 3JUIMITHUECKUX MOJIOKEHHI PaBHOBECHS M JIOKa-
3aTe/IbCTBO BEUHOH aanabaTHUeCKOH MHBAPHAHTHOCTH MepPeMEHHOH JeHCTBHSA
(1962 r.).

3abaBHoil Moe# olIMOKON OblLI0 MPU 9TOM TO, UTO, M3Jaras CBOEe pellieHHe
npo6emMbl bupkroda, s orpaHHuMiICs TOYHO YKazaHHOH Bupkropom dopmy-
JIMPOBKOH 3aj1au, B KOTOPOH MOJIO2KEHHE paBHOBECHS TpejrioJiaraeTcsl Hepe-
30HAHCHbIM, B TO BpeMsl KaK B XOJle CBOEro JI0Ka3aTesbCTBa s MCIOJb30BaJl
He BCe 3TO YCJOBHE, a JIMLIb OTCYTCTBHE PE30HAHCOB MOPSIIKA MEHbILIETO MATH
(Tenepb MX HA3BLIBAIOT CUAbHOIMUL). PayuoHasbHble YUCAa CO 3HaAMeHamenem
O uau soiule sedym cebs 8 amoil 3adaue KaK UppayuOHaIbHbLE.

Mosep cresal 370 JI0M0OJMHEHHE K MOeMy peLleHHto npobJembl Bupkroga
roJl CIyCTs, HO B CBOE BPEMsl 51 NPOCTO MPOIVIsAE] 3Ty BO3MOXKHOCTb yCOBEp-
LIEHCTBOBATb Pe3yJIbTAaT, He MeHssl 10Ka3aTesabCTBa, Oylyud CTPAHHO 3aru-
HOTH3MPOBaH (HOPMYJIHPOBKOH «KJaacCHUecKok» npobaeMbl. BoiBou: Hukoeda
He caedyem nododasamocs MaKomy 2UnHO3Y ABMOPUMEMO8, CYUWHOCNb
deaa sadxcHee, yem A8MOPUMEMHOCb Kiaccuueckol gopmyauposru! s
YCTOHUYHBOCTH JOCTATOUHO YK€ OTCYTCTBME CHJIbHBIX PE30HAHCOB, MOPSIKA
MEHBLLEro MsTH.
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[TucaHue mMaTeMaTHUECKHX TEKCTOB — CJIO’KHOE HCKYCCTBO, M JiayKe Jyu-
11IMe U3 MaTeMaTHKOB He BCEr/a OKA3bIBAlOTCS HA BBICOTE, a YK OOJIbIIHHCTBO
MareMaTHUeCKUX MyOJuKallil (Oyjlb TO HayuHble CTATbH WM YUeOHHKH, Jlaxe
JUIsl CpeJiHel WJIM HauyaJibHOK LIKOJIbl) BOBCE HE BbIIEP:KUBAIOT HUKAKOH KpH-
THKK?.

HenasHo uznatesbetBo MOCKOBCKOrO 11€HTPaA HEMPEPbIBHOIO MaTeMaTHue-
CKOro 06pasoBaHMst MPUCJAN0 MHe 00pasiibl CBOMX BHOBbL BbILIEIIINX KHHT,
BKJIIOYasi HOBble H3faHusl KJaaccuuecko# kuuru P. Kypanra u I. Po66unca
«Uro takoe martematuka?» W kuurd M. M. lTeabdanna, E. I TnaroseBoii u
9. 2. Wnons «Dynkuuu u rpadpuxu». M g ¢ y:kacom yBuae/, UTO axKe U MO
JMOOUMbIE KHUIH CJIe/10Ba/I0 Obl HCTIPABJISATh.

Hanpumep, B 1epBoii M3 3THX KHUT s OOGHAPYKHJ (haHTaCTHUECKHE TPaHC-
JIUTEpallii MHOCTPAHHBIX MMeH M (DaMHJIH: BHMJIHO, UTO HH TEPEBOJIUMK, HU
u3JlaTesb, HH PElakToOp HOBOTO W3JIaHMsI He 3HaJM, O KOM WJeT peub. [Ipapna,
9TO Halla CTAPUHHAS TPAJULUMSA: PEIKO KTO MOXKET MOHATh, UTO Hawl «leire» —
amo ecem ussecmuolii Xaiine, da u wnaw «luiwbepm» — Ha camom deie
Xunovbepm; naw «lambype» — Ha camom dese Xambype (NOCAEHUMU HA-
NpalMBaIIMMUCS ellle 3/1eCh OUEBHHBIMU NIPUMEPAMH He X0UY 3aCOPSITh CBOM
TekeT). MeHs yTelaer TOJLKO (haHTACTHUECKOE MPOU3HOLIEHHE AHIJIMHCKHX
cJoB (ppaHity3amu (1 (paHily3ckux — aMmepukaHniiamu). Hanpumep, no ¢pan-
1ly3CKOMY TeJIEBU30PY €XKEJIHEBHO MOXKHO Y3HATh HOBOCTH «oCTpoBa MaHaTtaH»
1 «ropopa Muamu» (¢ ynapeHdeM B 000HX CJyuasix Ha MOCJEIHEN TJ1aCHOM,

2TTo cniopam Xapm, «mHcaTh 0 MaTeMaTHKe — MeuajbHoe 3auaTHe». Ho s ymato, uto on umen
JIMUHbIE MIPUUHHBI [1€YaJIUTHCS], OTCYTCTBOBABLINE, HATIPUMED, Y €0 MOCTOSIHHOIO COTPY/IHHKA, Bece-
Jioro anbnuunera JIntiByaa, paGoTbl KOTOPOro 10 TEOPHH FaMHJILTOHOBBIX JIMHAMHUECKHX CHCTEM
TPEIBOCXUILIAIOT GoJlee MO3JHUE Kiacchueckne pesysbratel Hexopotlesa 06 KCIOHEHUHMABHOM
MeJIEHHOCTH 9BoJoLnH. OTKpbITHs JINTTIIBYIa B 06l1ei TeopHk Xaoca B IMHAMHUUECKHX CHCTEMax
Ha3bIBAIOTCST Terepb «Teopueit noakosbl Cmeina». 3ameuarenbhasi kuura Jluttisyna «Marema-
THUECKasi CMeCh», paccKasbiBatollas GoJiblie O 2KH3HH, UeM O MaTemMaTHKe,— M MHTepecHasi,
Becesasi. HemoHsATHO TO/IbKO, KaK OH MOT Y>KMBATbCsl ¢ Xap/H, KOTOPbIH BBINISHT Ha CTpaHULIAX
cBoeil (camopaso0bJauaiolieil, mojo6HO ueTbipexToMHbIM «Bocrnomunanusv» [porenanka) «Armno-
JIOTHH MaTeMaTHKa» HeCUaCTHBIM 3JI0/1eeM.

[TpaBuJ/ibHBIIl COBET COUMHUTEJISIM MaTeMaTHYeCKUX TeKCTOB aas [TymknH (XoTb OH W Gbli, MO
ciosam Ha6okoBa, «nocpejcTBeHHbIM MaTeMaTikoM» ). Ilyuikun nucan B «Bose» (1814 1) «Ymo
npumepa ayqute deticmeyem?» K coxalienuio, SToMy NpU3bIBY ceiluac Majio KTO CJeIyeT, U -
CaHHsl COBPEMEHHBIX MaTeMaTHKOB OOLIYHO HEMCIPABUMO aGCTPAKTHLI U BOBCE JIMLLIEHbI PUMEPOB
(«¥2K OueHb MpUMepbl TPYAHbI»,— CKasasl MHe OJIMH BEJHKHIl COBPEMEHHBI MaTeMaTHK ).

Kuuru Byp6aku o rpynnax cUMMeTpHil IPaBUJIbHBIX MHOIOIPAHHHKOB COJEPXKAT Maccy Teopem,
HO J/Is1 OCHOBHOTO NPHMepa MpaBHJILHOrO MHOTOMpaHHHKA, rHrepuKocasapa ¢ ero 120 Bepiuuna-
MH M LIECTBIOCTAMH TETPa3/pajibHbIMU IPAHSMH B UETbIPEXMEPHOM IIPOCTPAHCTBE, 3aMeuaTe/bHO
Kpacuso 1 rpocto onncanHoro Kokcerepom yxke B 1928 1., Mecta y HUX He HalLIOCh.

OCHOBHYIO TPUUHHY HCKJIIOUEHHsT TPUMEpOB copmysupoBal yxe B 1876 . kpymnueiiiuii ame-
puKaHcKuil MateMaTHK CHJIbBECTP: MO €r0 CJI0BaM, <yIMBHUTE/IbHbIII HHTEIEKTYalbHbIH (eHoMeH»
COCTOMT B TOM, UTO «doKkasameabcmsa obujux ymeepiucoenuii npoue dokasameabcms cooep-
HCAULUXCA 8 HUX HACMHOLY CAYUALE>.
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MOSICHIO ISt 3aTPYHUBILKMXCS, UTO peub WaeT o MauxerteHe U o Maiiamu).
Cwmefisia MoH (ppaHIly3cKue Jpy3bst HasbiBaloT «CMasiib».

B 1965 r. okosio Curs Yunsepcurep B [lapu:ke, Ha Bueinem 6y/bBape, Bbi-
CYHYBLLIMHCSI U3 OKHA JIMMy3HHa HEeMMOBepHOU JinHbl cornfed (KpacHOPOXKHI)
amepuKanel, notpe6oBaJs OT MeHsl CMpaBKM, Kak eMy rpoexatb Ha «Yamna-
3u». Sl npiTancs BCTIOMHUTD M0Jy3a0bIThIi HEMELKHH SI3bIK (H3-3a €ro «3u»),
HO OH, 06paTHBIINCHL K 3aMOJIHABIIMM MallHHY CTapylikaM B roJiyObiX W po-
30BBIX JIETCKHUX MMJIaThbHIAX ¢ 0O0PKAMH M TOMIOHUMKAMHM, BBICYHYJICS BHOBb C
NpeJVIOKEHHBIM UMHU BapuaHToM: «Yamn Jaaisu?»

TyT 51 (BCTIOMHUB, UTO 51 MATEMATUK) paciliipoBas STH PeOyChbl U 00bSICHUI
emy nopory K Eauceiickum [lossim. Hepes MHOro JsieT Moell »keHe Ha ypoke
(paniysckoro s3bika B [lapuke 10BesoCh UMTaTh BCJAYX TEKCT O KaHaJCKOM
ceMmbe, mocesuBiierics B [Tapmke na «Avenue de Champs Elysees». U ona,
BCTIOMHHMB MOH pacckas, Tpou3Hec]a 3TOT ajpec M Kak «Yamm Dumaiisu», u
kak «Yamna-3u». OnHako ee BUHA He TaK yxK Besuka. [Ipencenaresnb YueHoro
coBera Maremaruueckoro uncruryta um. B. A. CreksioBa B Mockse Mpan
MatseeBru BuHorpaios, 3aunTbiBasi Ha3BaHusl auccepTauuii Bpoae «O6 onHOM
CBOWCTBE OJIHOTO pellieHHs] oJHOro AU(depeHnaNbLHOr0 ypaBHeHHs», BCera
MPOUBHOCH] «00H020 duogarmosa ypasHerus» (MONPABISCh ¢ KOMMEH-
TapueMm: «Hy, Huyeeo, Heseauka nmuya», KOrja nepeBUpas U (PamMUIIMIO
OMNIOHEHTA ).

MHoro JieT CrycTs MHe JIOBEJOCH MpeJiceaTebCTBOBaTh Ha 3ToM ke Co-
BeTe, U Korja MHe Halo ObIo 0ODBSBASATH O 3alllMTe AUCCEPTALMH MO TEOPHH
yyces, TO si, BCIOMHUB 0 BuHOrpanoBe, HeuastHHO MpoYest CJI0Ba «IMO(aHTOBO
ypaBHeHHe» KakK «aupdepeHmanbHoe»!

Ho Bepuemest k knuram MIIHMO. OtkpbiB «DyHKUMH U rpadukn», o
Obl1 MopaxkeH pasoil: «3nauenue ¢pynkyuu f(x) 8 mouxke a mor 6yden
obosHauame depes f(a)».

$1 Bceryia Bospaxasl MpoTHB 3aHyACTBa 6YpOAKHCTCKUX 060POTOB peun (Xo-
TS Mou (hpaHilyacKue 1py3bs B 1965 r., mpursamas mens Ha «Komnrpece»
Byp6aku, roopuau mue: «Hto 6bl Tl NPOTHB OypOaK1U3Ma HU BO3pParkaJjl, Mbl-
TO 3HaeM, UTo NaBHbIH OypGakucT B MockBe — 3T0 Thi!»).

B cayuae onpenesenust f(a) s1, noxasyi, Ha CTOPOHE TEPMHHOJIOTHUECKOM
ueTkocTH DypOaku. @yukyueil seagemcs He sinx, a cunyc, He f(x), a . 3na-
yenue pyHkyuu f 8 mouke x — 80m umo o3Hauaem cumsoi f(x), a sosce
He camy pyuryuro. Cmellenne (QyHKUMH (ornepaTopoB, (YHKTOPOB W T. 1)
C UX 3HAUYEHHSIMH — HEJI0NyCTUMast B TMpernoaaBaHui HeOPEKHOCTD, Jlesatollast
OrPOMHOE UMCJIO MAaTeMaTHUECKUX TEKCTOB COBEPUIEHHO HEy1060UHTaEeMbIMH.

Hepapxust THTIOB OG'BEKTOB, pasJjuyaloniasi 3JeMeHThl 1 MHOXeCTBa, 0TO-
6paykeHust U 3HaueHHsl, 00JIACTH OTpeJiesieHHsI U T. JI., CTOJb Ke Heo6XoauMa
JUIS TIOHSITHOCTH TEKCTa, KaK 0043ameivHoe YynomMurarue Keanmopa nepeo
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KaocOolm 8800uMmblm 8HOBb 00DeKkmom (0COOEHHO B PYCCKOM TEKCTe, TJle HeT
ApTHUKJIEH, UHOT/IA 3aMEHSIOLINX KBAHTOPDI ).

Uro o3Hauaer ¢pasza: «3HaueHHe (DYHKIHH [ B TOUKE X MOJIOKHTEJILHO,
€cJI O TOUKEe 3ITOH peuu ellle He OblI0? YTBepXkKJeHUsl «3HaueHue (DYHKLHMHU
[ 1moJI02KUTEIBHO 8 KQoicDoLl TOUKe X» U «cyujecmsyem TOUKa X, B KOTOPO
3HaueHue PYHKIHUH [ MOJ0XKHUTENbHO» UMEIOT COBEPLIEHHO PA3HbIH CMbIC/. XOTS
epammamuyeckil v 10TyCTUMO 3aMeHHTb JI060e M3 HUX MPHBEIEHHON BHIllIe
(pazoil, mamemamuyecku Takast 3aMeHa COBeplIeHHO HexomycTHmal

Eute onHa THnMuHas olMoKa, Jenaiolias pycCkue CTaTbi HerepeBoMMbIMU
Ha aHrJIMHCKHI,— 3TO PYCCKHe pojuTesbHble nanexu. «PaccmoTpum 3Haue-
HHe BEeJMUMHBI X» — UTO 3/leChb X — BeJHUMHA WM 3HaueHHe? PelakTopcKuit
MPUHLUI TAKOB: «omey 8ceeda Heusgecmen». B maTteMaTHKe 3TO MPHUBOAUT
K TaKoH »Ke HEOJIHO3HAUHOH TPAKTYeMOCTH TEKCTa, KaK W HEM3BECTHO K KOMY
OTHOCSIIIMECS MeCTOMMEHHUST: «VIBaH mpocuJ oTiia, uTo6bl OH KYIMUJI eMy K03Jia,
yTOOBI OH €3/IMJ1 Ha HEM»; CIIpalluBaeTcsl, KTo Ha KoM OyJeT e3iuth? Koses Ha
otie? B mMaTemaTuke KOHTEKCT JlalieKo He BCerjia MoMoraeT Cie/1aTh NpaBHilb-
Hblil BbIGOP. MHE MPUXOIUIOCH CTAJKMBATBLCA CO CJydasiMH, KOTJIa pelakTop
M3MeHSIT CMBIC/T (pasbl Ha APAMO NPOMIBONOAONHCHLIL, TAK KAK B TPABHJIbHOE
COJIepyKaHue He MOT MOBEPHTh, B CHJIYy €r0 HETPHBHAJILHOCTH.

Ho BepHemcs K «DyHkumusaM 1 rpadukam». [lepeancTbiBas 3TOT LIKOJIbHbINH
yueOHUK, s OOHAPYKUJ B HEM Maccy rpyObiX OLIMOOK, 32 KOTOPbIe HIKOJbHUK
noJsiyuus1 Obl IBOKKY (BKJtOUast HEBEPHbIH rpaduKk (QyHKUHH Yy = 3X, COOTBET-
CTBYIOIIHH, CKOpee, caydyaio X =3y), a ellle 60Jbllle — COBEPIIEHHO HEMOHST-
HbIX YTBEPIK/IEHHH (HEKOTOPBLIM H3 KOTOPBIX 51 JiaXKe yMeJl MPUIATh MPaBHIIbHbIN
CMBICJI, HO KOTOPbIE UMTaTeIEM-IIKOJLHUKOM OY/lyT B JIyullleM cJiydae MpocTo
He MOHATbI, a B Xy/ILLEM — BCJIEICTBHE HEMPABUILHOTO TOHUMAHHUS KOTOPbIX OH
HaBceraa Brnajer B 3abayxaenue)’’.

Bor elille 0/iMH MpUMep MOCTOSIHHO BCTPEUAIONIErOCs B PYCCKUX KHHTaxX H

30Heounannble OWMOKH 1 BCTPETHJI W B NyGJMKALMH MOEH COGCTBEHHON JICKLMH, TAKKe
nznantoit MIIHMO: «JeomeTpust KOMIJIEKCHBIX UMCeJ, KBAaTepHHOHOB M cnuHoB» (M., 2002). Tam
nanucano: «Onpenesenne. [Ipou3sBeenue KOMIIEKCHOTO YUC/Ia Ha COMPSKEHHOE eMy HA3bIBACTCST
KBaJIpaToM MOJyJIsl KOMIIeKcHoro uncsaa. Jlemma. Momynb — 1efcTBHTebHOE HEeOTpULlaTebHOEe
uncJio. JlokaszarenbctBo. KBagpat MoyJist Gosibliie WK PaBeH HYJIO, TOITOMY MOJYJib — TOXKE>.

Pagymeercsi, 1 He MOT HH MPOM3HECTH, HH HAMUCaTbh TaKylo Uyllb. M3 MOJ0KHTENILHOCTH KBa-
JIpaTa YMCJia BBIBECTH MOJIOKHUTEJILHOCTL CAMOr0O UHCJa HeBO3MOXKHO. Buaumo, ciosa «Jlemma» u
«JlokazatesbeTBO» 06aB/eHbl JIMGO 3aMUCHIBABILIMMH JIEKIHUIO CJYLIATENSIMA, MO0 PEJAKTOPAMH.
Ho nono6uble Menoun He 6e306uaHbl. OHM cepbe3HO MOAPLIBAIOT Y uMTaTesell TOHUMaHHe TOro,
YTO TAKOe MaTeMaTHUeCcKoe J0Ka3aTebCTBO, M HAMOMHHAIOT MHE MPOUMTAHHOE BO (DpaHIly3CKOM
yueGHHKe /Il MaTEMaTHKOB orpejieene ummiikaiwu: «I[lyets A u B — jBa o6bIX yTBEpKIEHHS.
Ecsn 06a onu BepHbl, To roBOpSIT, uto U3 A BbiTeKaer B».

[Tocsie TaKMX «UMMJIHKALMI» YUUTb CTYEHTOB KAKHM Obl TO HH ObIJIO €CTECTBEHHBIM HayKaM Oec-
MOJIC3HO: OHM JIyMAIOT, UTO M3 TOTO, UTO JBAX/Ibl JBA UETHIPE, «BLITEKACT», UTO 3eMJisl BpalllaeTcsi
Bokpyr CouHiia.
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CTaTbsIX HEOJIOTM3Ma: TEPMUH «AuHeliHoe npocmpancmso». Bo BceM Mupe
CJIOBO «JIMHEHHBI» 03HAaYaeT «OJHOMEPHBLIN» (KaK JIMHHUS): «JHHEHHBbIH 3Je-
MEHT» — 3T0 OECKOHEUHO MaJlblii KycoueK KPHBOH, «JIMHEeHHOe paccjioeHne» —
paccJioeHre Ha MpsiMble, U T. TI.

To, uro B Poccuu no4ro HasblBajM «JIMHEHHBIMH TPOCTPAHCTBAMM», MO-
BCEMECTHO Ha3blBaJl U HA3bIBAIOT <BEKMOPHOIMI NPOCMPAHCMBAMU> (XO-
TS TEPMHHBI <«JIHHEHHbIE (YHKIHMU» W «JIHHEHHbIE OrepaTopbl» BCEMM YIO-
TpeGJISIIOTCS: B 3TUX CJyuasix MOJ03PEHUsT O MpejriosnaraeMoi 0JJHOMEPHOCTH
He Bo3HuKaer)*!,

[1pu Bcex HepocTaTKax Hallleidl MaTeMaTHUECKOH JIMTEpaTypbl, OHa BCE Ke
0CTaeTcsl OJIHUM M3 TTOCJEIHUX 0a3UCOB HACTOSLILEH HAyUHOH KyJbTYphbl, C TPY-
JIOM COXPaHSIIOLIENCS B OKPYKEHHH aMepPUKAHU3HPYIOLIENHCS TEHCTBUTENLHOCTH
CYTepMapKeTOB U KOMITbIOTEPOB.

Ha HenaBHem 3acenanuun VcrosHutesbHOTO KoMuTeTa MeXKyHapoaHOTO
MareMaTHUeCKOro coto3a B [lapu:ke KoJiierd J10/1ro MeHsl MbITaauch YOEIUTb,
OYyITO XYOONUCHUKU DOANCHLL cMuUpumocs ¢ HeusbeicHocmoro nobedol ¢ho-
moepaguu Hao HUBOAUCHIO, & CONPOTUBMAATLCH STUM MpoleccaM, Kak To
MbITAlOCh JIes1aTh §1, 1eCKaTh, 6ECCMbICJAEHHO.

B maremaTHKe HX MPOEKT COCTOUT B TOM, UTOGBI 32 HECKOJILKO JIET 1O/~
HOCMbIO 3anpemumos 80 8cem Mmupe Aodoe HeKoMNbIOmepusupo8aHHoe
mamemamuueckoe cyxcoenue. Bece mamemamuueckue nybaukayuu npo-
un0eo npedaaeaemcs coopamo (3aniamus MHO20 MUANMLOHOB Q0ALAPO8)
8 eduroe Komnviomeproe uzdarue. CounHeHue JoOOro noc/e1yolero Ma-
TEMATHUECKOT0 TEKCTa CTAHET JOCTYIHBIM CaMbIM O€3MO3IJIBIM «Y3KHM CIelH-
aJucTaM» Mo MaTeMaTHKe M0 MOJYJI0 MSATh, HE3HAKOMBIM C MaTeMaTHKOH MO
MOJLyJII0 CeMb, KOTOpble OYYyT KOMIbIOTEPHBIM MyTeM KOMITUJIHPOBATh «HOBbIE
JIOCTHKEHHS», COEJIMHSAS OTIE/bHbIE CTPOKH WM CTPaHMUbl CTapbiX My6Ju-
Kauuil Bpone mnoJgert uocanrta. M Besi sta nmestesnbHOCTh obelllaeT 1aBath

31Korma s1 Gbin «ctymentom» Cop6onnbl, Moii npodeccop JK. Jlepe pacckasan Mmue, uTo oH
He CMOr CBOEBPEMEHHO OLEHHTb MO 3acjyram 3ameuatesbhyto paGory M. I. IlerpoBckoro o
JIAKYHAX JUlst TUIIepOOJIMUeCKUX YpaBHEHUH M3-3a Toro, uto [leTpoBcKuil yTBepKaad B Hell, OyaTo
KOKacaTeJlbHOe paccJjoeHue Jo6oil cdepbl TPHBHAIBHO.

Pasymeercs, [lerpoBckomy Hy»xHa Oblia TOJBKO JIOKasbHAsl TPUBHAJIBHOCTb, HO OJIHO MPO-
MyLIeHHOe CJIOBO YK€ MOXKET Cepbe3HO MoMellaTh uWTaTesto. DBITb MOXKeT, B 3TOM OaHa W3
MPUYKH, NOYeMy B CIIMCKe (UIICOBCKUX MeaatucToB HeT Hu [lerposckoro, Hu Kosmoroposa, Hu
[Tourpsiruna, uu Jlepe.

Bnpouewm, oTcyTeTBHE B 3TOM CrMCKe TaKHX MMeH, Kak, ckaxeMm, [. Beitnb, C. Uepn, M. Mopc,
X. YuTHu (Ha3bIBaIO JHLIbL [ePBble MPUXOJSLIME B FOJIOBY HeOCTAlOLINE UMeHa ) G0JIblie TOBOPUT O
CBOHCTBAX (PUIIICOBCKMX KOMHUTETOB, UeM 00 3THX 3aMeuaTe/bHbIX MaTeMaThKax, UbH A0CTHKEHHS
COCTABJIAIOT cJlaBy MateMaTtkn XX B.

[To cuacTbio, dusacoBcKasi npornarania U AMCKPUMHMHALMS OKa3biBaeT Ha pa3BUTHE MaTeMaTHKH
M Ha peryTaluy MaTeMaTHKOB He OoJibllie BJIMSIHHSI, YeM BKJ/IOUYEHHEe MaTeMaTHUecKoi 3ajiauu B
crircok npobsem Innbbepra.
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60JIbIION T0XOJ1 (KOMY — 51 He CyMeJl y3HaTh, HO, BUJIMMO, OpraHu3aTopaM 3TOro
NpoeKTa — B MePBYIO OUepep ).

Kak si HU mbiTasicss 00bSCHUTD KoJuleraMm, uTo 8adzcHee 3ab60mumocs 06
unmepecax npousgsodumeieii, wem npodasyos (dadce, Hanpumep, HydxsCc-
HO noddepacusame npouzsodumeneti NUWU, a He OPeAHU3AMopPos yenell
npooaouux ee cynepmapKenos), NoJUIePKKH y MpeACTaBAAIONMX MaTeMa-
TUKOB BCEX CTpaH JiesTesiell, CoCTaBASIOIIMX McnosHuTe b b KoMuTeT Mex-
JyHAPOJIHOTO MaTeMaTHUECKOTo COK03a, 51 He Hallel. «Pycckue He moHUMaU 1
He MOHUMaIOT GU3Heca»,— CKa3ajl OHH MHE.

Hanpotus, onun pekomennoBasu B cBoto «Komuccuio no o6pazoBaHuio»
CrelMaIuCTa Mo «JIMIAKTUKE MPUMEHEHNS KOMIBIOTEPHOH TEXHOJIOTHH ISl Me-
PECTPONKHU MaTEMATHUECKOTO 06PA30BAHUS», XOTS 3TA AeMMUHCOBCKASL CAMO-
ybuiicmeeHHas menOeHyus cocmoum npocmo 8 mom, 4mobo. nepecmame
yuumo demeii wemy 66l mo Hu ObLAO HACMOAUEMY, OCODCHHO dymamo, a
gce Jymarue 3aMeHUNb HAMCUMAHUEM HA KHONKU KOMNblomepa: 6edo 8
Amepuke dymame ne yuam!

paHiy3cKHil LIKOJbHAK-OTIMUHHK Ha BOTpoc «CKOJMbKO GyIeT JIBa MJIoC
TpU?» oTBeuaet: « Tpu MJIHOC JIBA, TaK KaK CJ0XKEHHE KOMMYTaTHBHO», 8 CUHTATD
JIO TISITH, XOTs Obl HA MaJblaX, ero He HayuuJiu (BUIMMO, BCJIEICTBHE KKOMIbIO-
TEPHOU JIMJIAKTUKI» ).

CTylIeHT ueTBepTOro Kypca OJHOrO M3 JIyulIHX YHUBEPCHTETOB (HAa MHUCh-
MEHHOM K3aMeHe M0 TEOPHH AU(pepeHHalbHbIX YPaBHEHUH, TJIe 5 3anpeTHI
M0JIb30BAThCS KOMIBIOTEPAMM M KaJIbKyJsTOpamu): «A Kak oce s yanato,
6ydem au uicao 4/7 6oavuie ualL meHvuLe eOUHILbL?>

EMy Hy»KHO ObIJIO JIJIs PellleHHs TPYJHOH 3aj1aul 06 aCHMITOTHKE pelleHnst
T dhepeHIanbHOro ypaBHeHH s BbISICHUTD, CXOAUTCS I HEKOTOPbIH HHTErpaJl,
1 9TO 3aBUCEJIO OT MOKa3aTesis B aCUMIITOTHKE TOJIbIHTErpabHON (PYHKIMH, KO-
TOPbI JIeACTBUTENLHO OblT paBe 4/7 (M Ulsl HAXOXKIEHUS] KOTOPOTO CTY/eHTY
notpeboBaach napa CTpaHUIL HETPUBHAJLHBIX MATEMAaTHUECKHX PACCYXKJIEHHH
KaueCcTBEHHOH Teopuu b depeHIalbHbIX YPaBHEHHIH, KOTOPOH yUHJI €ro s, u
C KOTOPBIMH CTYJIEHT X0polio crpasuJcs). Ho npocmoim dpobam eeo yuua ne
1, @ «KoMnvromepHole OUOAKMUKIY, UL OH HUYeco 8 OpOOSIX He NOHUMAA,
a BeJlb XOPOLIHH Obl CTyeHT!

Takoe amepUKaHH3UPOBAHHO-KOMIBIOTEPH30BaHHOE «OOyUueHHe» COBep-
IIEHHO GECCMbICJIEHHO, HO, K COYKaJIeHHI0, OHO TMOCTENEeHHO, HO HEYKJIOHHO,
3aBOEBbIBAET MHp: Bellb MOTPEOHOCTb B MOHUMAHWUM M JlyMaHHU «OTMAAaeT»,
UTO U SIBJISIETCS HIeaJIoM JIist GIOPOKPATHUECKUX X0351€B KU3HH, KOTOPbIE BCer/a
cTpemsaTes 00e30nacuth cedsl 0T KOHKYPEHUMH CO CTOPOHbBI JIIOEH MbICJISILLIMX
1 KOMIETEHTHBIX.

Yoke yrnoMsiHyTblil MexKlyHapoIHbIE MaTeMaTHUeCKHI COI3 MPUHSJ pellie-
HHe nosvicumoy ¢ amoeo eoda Ha 10 npoyenmos uyieHckue 83HOCHL 0Ad
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gxodawjux 8 Heeo cmpar. $1 craj pazbupaTbCsl, 3aUueM 3TO HYXKHO, TaK Kak
naxe st Poccun B3Hoc yxke TskeJs1, a MHore ObiBlune pecny6ianku CCCP u
[OrocnaBuu y»ke mpocsT o CBoeM TepeBojie B GoJjiee HU3KYI0 KATeropHio paju
CHHIKEHHST CBOEro B3HOCA.

OkasaJjioch, UTO JIOMOJHUTE/IbHBIE JIEHbTH HY2KHbI /IS OTaThl, BO-TIEPBBIX,
HOBBIX OyXra/JTepCKHX pacxoJloB, a BO-BTOPbIX,— J/Is1 ayJAUTOPCKOH MPOBEPKH
CBOUX (DUHAHCOBBIX JI&JI, T. €. JIIsi KOHTPOJIS HaJl TOTeHIMAIbHBIMU Bopamu. Ta-
KUM 00pa3oM, OT MOJUIEPKKH HAYUHbBIX HCCJE0BAHNH, BJsIONIEHCS 00 bsSIBIEH-
Hoil Liesiblo Co103a, OH MOCTENEeHHO MepekatoyaeTest Ha MOIEPKKY KOMIbIOTep-
Horo GusHeca (CTpeMsILErocs NPeKpaTHTb BECh BBIMYCK HAYUHOH JHTEPaTypbl
B BUJIe KHUT U cTaTell Ha Gymare) U Ha MoJUIePKKY CBOero GI0poKpaTHUeCKOro u
MOJIMLEACKOro anmnapara. A BOT Ha M3naHue «MOCKOBCKOrO MaTeMaTHUeCKOro
JKypHaJia» Mo-pycCKH JIeHer HeT, U OH BBIXOJMUT TOJbKO MO-aHIJIHHCKH.

®panuust o6bsiBUIa (B CBSI3U C MPE3UJIEHTCKUMH BbIGOpAMHU ), UTO TIPaBH-
TeJIbCTBO ceifuac oTOMpaeT y HacCeJeHUsl COPOK wlecms NpoOyeHmos J0X0-
Jla, «TaK KaK CTpaHa MepeKUBaeT MOCTKOMMYHHCTHUECKHH mepro» (3aHuMas,
BJ106ABOK, NepBoe MecTo B EBporie 1m0 uncay 6e3rpaMoTHBIX® W 0JHO U3 110-
CJIETHUX — M0 JIOXOJly Ha Jlylly HaceseHHs, HO 3aTo TepBoe — M0 PeKOpAHON
BeJIMUMHE HAIlMOHAJBHOTO JI0JITa ).

MexnyHapoHblii MaTeMaTHUECKHH COI03 CUMTAeT, YTO OH He CTaHeT J0-
BOJIMTb CBOM 3aTpaTthl Ha OIOPOKPATHIO JI0 COPOKA uiecmu TMPOUEHTOB CBOe-
ro 6ioketa. Ho MHe Bce ke KaxKeTcsi, UTO peub MAET 0 caMOyOUHCTBEHHOH
OJIMTHKE 3aMeHbl MaTeMaTHKOBY 6e3rpaMOTHBIMH KOMIIbIOTEPIIHKAMH, (e3-
3aCTeHUMBO MyOJIMKYIONIMMH OT Hallero MMeHH CBOW HM3MBbIIIJIEHHST B CBOHX
BOPOBCKHX («nupaTckux») uznanusx. OT mMoero, Harnpumep, UMeHH OHU O6b-
SIBUJIH, OYITO MaJjioe OTKJIOHEHHE MeTeOpOJIOTHUeCKHX HauyasbHbIX YCJOBHH OT
3aperucTpUpPOBAHHBIX CKA3bIBACTCSl HA M3MEHEHHH IOrojibl Yepe3 HeCKOJbKO
Hejle b, YBEJIHUMBAsICh 3a 3T0 BpeMsi «rpumepHo B 105 pas».

Y MeHsl, B MX MEPBOMCTOUYHHKE, ObLIO «npumepHo 8 decimov 8 NAMOIL
cmeneru pas», T. €. BbIpallMBasi CTOMETPOBOE BO3MYLIEHUE /10 TJ106aJbHOT0
pasmepa 3eMHOro 1apa.

Kpome siBHOIT HEKOMIETEHTHOCTH UX OLEHKH (cmo namo eopasdo mervuLe
cma molcAad), 371ecCh ellle NPOSIBUJIOCH MOJIHOE OTCYTCTBHE Y aBTOPA MOJUIEJKH
He TOJIbKO MaTeMaTHUeCKOH, HO M caMoil OObIUHOH 4esloBeueCKO# KyJbTypbl.

32Connatbl-HOBOOPAHLIbI, HATIPHMEP, HE TIOHHMAIOT TUCHMEHHDIX MIPEIHCAHHII H MOTYT MOC/ATh
paxeTbl He Tyna. Herpamothbl u3 Hux 20 MpoLeHToB.

33« Ml IPMBLIK/IM K TOMY, KaK CO3/1aeT caM MOTPeGHTeIb yI0GHbBIE eMy MPOAYKTh TeKCTHLHOF
M HETEKCTHJILHOM MPOMBILLJIEHHOCTH Yepe3 3/1aCTHUHYIO Cpejly Ge3/IMUHOro NperpHHHMATEe/IbCTRA.
[TorpeGutesib He pasbupaeTcsi yxKe B JIOCTOMHCTBE MPOJYKTa, MOTOMY UTO MPHYMHA HEIOCTATKOB
MOCJICIHEr0 — UMEHHO 3TO FOCMOJCTBO HEBEXKeCTBeHHOro rnorpebutess». b. Ilacrepuak, 1930 (B
kuure: «O6 Mckycere». M.: Mckycerso, 1990. C. 123).
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Hu odun kysemyprHoll wer08ex HUuKoeda HU O wem He CMOJCem CKa3amo
KMPUMEPHO CMO NAMb»: eCAU YIIC <NPUMEPHO», MO <CMO>.

B npyroit KoMnbloTepHOM (CTOJb 2Ke NMHPATCKOH ) MyOJIHKALHK OT MOEro HMe-
HU CKa3aHo, OyITO, M0 MOMM CJioBaM, «Poccus moocem doeHams Amepuxy,
moavko etl, Poccuu, 041 3mo2o Hado YyHUUMONMCUME CBOIO MAMEMAMUKY ».

910 — obpasell TOro, Kakoe «HOBOE H3JaTebCKOE JIeJ0» HaM TOTOBST.
Huuero nopo6Horo s HUrje U HUKOrJa He roBopuJ. B cBoeil cratbe s nucad,
UTO BO BCEM MHpE, K COXKaJEHHIO, MIET IPOLeCC CHHXKEHHS KYJbTYPHOro H
00pa3oBaTeIbHOr0 YPOBHS, HO UTo Poccus 1 3/1ech, Kak U B APYrHX mpolieccax,
K CYacTblo, OTCTAET OT MUPOBOTO YPOBHS: HALIH UIKOJbHUKH MO-TPEKHEMY
YMEIOT CO3HATEJbHO CKJAJbIBATL APOOH, JIIOOO3HATEIBHO MHTEPECYIOTCS Ha-
YKaMH, MPUXOJST B YHUBEPCHUTETHI U MOMOJHSIIOT Hallly, BIIOJIHE ellle aKTHBHYIO,
MaTeMaTHUECKYIO LIKOJY.

«YHHUTOXKATb» 3Ty LIKOJY 51 HH B KOEM cJlyuae He MpH3blBalo, a, Hao6opoT,
BCSIUECKH CTPEMJIIOCH €l CONEHCTBOBAThL, B TOM uMcJje — U oOpaszoBaHueM He-
3aBHCHMOTO MOCKOBCKOTO YHUBEPCHTETA, U KHUTAMH, U JIEKLUSAMH, B TOM UHCJIE
1 HacTosiLel fekuuei (npountannoi 28 Hosiops 2001 r. 1 Gy aymnx yuureseit
MareMaTHKH B MOCKOBCKOM I€/1aroriieCcKoOM rocy1apCTBEHHOM YHHBEPCHTETE ).
CurytiaTesin MPUSATHO YAMBUIM MeHsI KBaM(UIMPOBAHHbBIM, KMBBIM M 3aHHTe-
PECOBAHHBIM OOCYKJIEHHEM BCEX 3aTPOHYTBIX 3/1€Ch BOTIPOCOB M TEPCHEKTHB
MaTeMaTHYECKOro 0Opa3oBaHUsl U MAaTEMAaTHUECKOH HAYKH.

BoJiee nospo6Hblil pazbop cOBPEMEHHbBIX MOMBITOK YHHUTOKUTh MaTeMaTH-
yeckoe obpasoBanue B Poccun umeercs B Moeil ctatbe «HoBblit 06¢cKypaHTH3M
1 poccuiickoe npocsetende» (M., 2003. 60 c. CooTBeTcTBylOllCe KpaTKOE
BoicTyrsienne B Komurere no o6pasosanuio TocynapctBenno Jlymbl ony6in-
koBaHo B «M3Bectusix» 6 nekadbps 2002 r.)
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JOKJIAL O JEBSITU HEJABHUX
MATEMATUYECKHUX OTKPbITUAX

OTBeT Ha 3anpoc (hpaHIy3CKUX MATEMATHKOB
0 KPYMHENIIUX 10CTHKEHUAX COBPEMEHHOI MaTeMaTHKH

§ 1. KoHTakTHasi TonoJorusi u o6paieHue BOJH

[TpocTeiilnii mpumMep pacnpocTpaHeHHs BOJIH AaeT CEeMEeHCTBO SKBUIUCTAHT
JIAHHOU TJIAJIKOH MJIOCKOH KPUBOH, HampuMep 3Juidnca (Ux, a TakxkKe BOJHO-
Bble (DPOHTHI JIMTICOUI0B Hyuan A. Kajin B cBoeM Tpyie, MpejiliecTBYOIEM
Teopun Mopca u Teopun KatacTpod M CojeprKallleM OCHOBHbIE Pe3yJbTaThl
9TUX TeopHil). MoxKHO npejicTaBasATh ceGe HUCXOAHYIO KPHUBYIO MECTOM, TJie
MPOUCXOJISIT HEKOTOPbIe BO3MYILLEHHS — SMHAEMHUS], H3TyUeHHe 3ByKa HJIH CBeTa.

Pacnpoctpanssich BHyTpb 3J/1MNCa, BOJTHOBOKH (DPOHT, KOTOPbIH H3HAUATBLHO
Obl1 T1aIKUM, TIpHoOpeTaeT uetTbipe ocoberHocmu (Touku Bo3Bpara). [Tosxe,
B MIpollecce pacrnpocTpaHeHus, OHU UCUe3aloT, U BbIBEPHYThIH — yrKe MJIaAKHHd —
thpoHT pacnipocTpaHsieTcs: aasee 10 6€CKOHEUHOCTH BOBHE M3HAUAJIBHOTO 3J-
Jrca.

M3yueHne n3aMeHeHHi BbIBOPAUMBAIOLIUXCS (DPOHTOB MPUBEJO K CO3JAHHUIO
HOBOF MaTeMaTHUECKOH HAayKH — KOHTAKTHOH TOIMOJIOTHH, OMUCLIBAIOLICH BOJI-
HOBBIE (DPOHTHI Uepe3 UX AeHAHOPOBLL KOHMAKMHbLE MHO2000pasus (ob6pa-
30BaHHble KOHTAKTHBIMH 3JieMeHTaMi> GPOHTOB B pacCc/0eHHOM POCTPAHCTBE
BCEX KOHTAKTHBIX 3JIEMEHTOB MPOCTPAHCTBA, COAEPIKALILEr0 (PPOHT): OHH TECHO
CBsI3aHbl ¢ MpeoOpasoBaHusiMK JIexKanapa, 0TKy/a ¥ MPOUCXOAUT UX Ha3BAHHE.

B csiyuae oHOMepHOTO (PpOHTa JIEXKAHAPOBO MHOr0OOpasue ABJSETCS KpH-
BOH — 1e#aHOpOBbiM Y340M B TPEXMEPHOM MPOCTpaHCTBE, 06pa3oBaHHOM
BCEMH KOHTAKTHBIMM 3JIeMEHTaMH TJIOCKOCTH. TOMOJIOTHSI MPOSIBJASiETCs 3/1eCh
GJs1arojiapsi CJeICTBUIO Teopuu [TofireHca pacnpocTpaHeHust BOJHOBOTO (DpoHTa:
MONOACUYEeCKUL MU AeHaAHOPO8A Y314 8 NPOCMPAHCIBE INEMEHNO8E He

34K OHTAKTHBII 3JIeMEHT HAa MHOTOOOPA3HH — 9TO FUIEPIIOCKOCTh, COCTABJICHHAS U3 NPUJIOKEH-
HBIX B OJIHOI TOUKe KacaTe/bHbIX BeKTOpoB. Eciin MHOroo6pasne — Mj0CKOCTb, TO 9/1€MEHT MOXKHO
NPeaCTaBATh cebe Kak 6ECKOHEUHO MaJiblii KycoueK MpsiMoil (MM Tyaakol KpuBoi). Muoroo6pa-
3Me BCEX KOHTAKTHBIX 3JIEMEHTOB IJIOCKOCTH TPEXMEPHO (M PacC/I0eHO HaJl 3TOH MJIOCKOCTbIO Ha
OKPY>KHOCTH 3JIEMEHTOB, TPOXOJSALINX UePe3 OJHY TOUKY).
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MOJICem USMEHUMbCs 8 npoyecce pacnpocmparerus. Hexoonas u Koneu-
Has Aexcanoposul Kpusslie 3adarom yzea 001020 u moeo e muna. (1o
yTBepIKJIeHHE CrIpaBeVIHBO JUIsl JII0OOTO Mpoliecca pacrnpocTpaHeHtst BOJH, Ha-
npuMep s ABHKYLIMXCS SKBUAMCTAHTHBIX KPUBBIX HA PUMAHOBON MOBEPXHO-
CTH, METPUKA KOTOPOH MOXKET J1aXKe H3MEHSITbCS CO BPEMEHEM. )

ITO CBONCTBO COXPaHEHHsl Y3J0B B JIOOBIX CHCTEMax pacrpocTpaHe-
HHUsT BOJIH BBITEKAEeT M3 KOPMYCKYJSIPHO-BOJHOBON JBOHCTBEHHOCTH: YACTHIIBI
JBHKYTCSI BJOJIb JIyuell COTJIACHO TIaMHJIbTOHOBOH JMHAMHUYECKOH CHCTeMe,
¥ Teopema eJMHCTBEHHOCTH 3anpelaer Jyuam (Hau (QpoHTaM) KacaTbesl.
Tonosoruueckuii TMn NexkaHaApoBa MHOrooGpasust BOJHOBLIX (DPOHTOB BbICIIUX
pasmepHocTeil (n B (2n+ 1)-MepHOM pacc/iOeHHOM MPOCTPAHCTBE) TaKxkKe
coxpaHsieTcsl.

CB0e0OpasHbIM pe3ysbTaToM «KOHTAKTHOH TOMOJIOTHYECKOH TeOpHH», CO-
ananno# 1O. YeKkaHOBBIM J/I1s1 H3ydeHHsT TOTMOJOTHUECKHX HHBApHAaHTOB pac-
NPOCTPaAHSIOUIMXCS (PPOHTOB, SBJSETCS CJEyIollas TeopeMa, JoKa3aHHasi UM
Bmecte ¢ [1. [Tymkapem:

[Ipu a0661x npoyeccax 8oL80PAUUBAHUSL HALUOCNICS NPOMENCYMOUHBLL
PpoHm ¢ He MeHee Hem 4emolpoMa MOUKAMU B03BPAMA.

Ha camom nene noxkasanHoe MMH yTBepKJIeHHe 3aKJioyaeTcss B TOM, UTO
0451 2106020 00HONAPAMEMPUUECKO20 2AA0K020 CeMelicmBa AeicarHopo-
8blX Kpusoblx (MHTErpasibHbIX KPUBBIX €CTECTBEHHOH KOHTAKTHOH CTPYKTYpbI B
MPOCTPAHCTBE KOHTAKTHBIX 3JIEMEHTOB), C8A36LBAIOUULY NEHAHOPOBY KPUBYIO
pporma, 0BUNCYWYIOCA HA AAOCKOCMU BHYMPb OUCKA, 02PAHUHEHHO20
€10, ¢ AeHCAHOPOBOLL KPUBOLL BbLBEPHYMO20 PpOHMA, 08UNCYUelC HAPY-
oY, PPOHMbL HEKOMOPLLX NPOMEHCYMOUHBLY AeHCAHOPOBOLY KPUBLLX U3
c8A3bl8aAIOW 20 CeMelicmsea umeiom no Kpatiwet mepe uemolpe MOUKU
sossama Kaxcoolil.

JlokazaresbeTBO 3TOH 3aMedartesbHOH, HMelOllel TyOGOKHH (U3HUeCcKHH
CMBICJI TOTIOJIOTHYECKOH TeopeMbl OUeHb CJI0XKHO M HCIOJb3YeT, ¢ OfHOH CTO-
POHBI, HETABHUH MPOrpecc B CUMILIEKTHUECKOH ToroJioruk (romosorun Oaépa
1 KBAHTOBbIE TOMOJIOTHH M T. M.), a ¢ JApyroil — peayJbrathl C. BapanHukosa
00 anrebpe kommiekca Mopca (He NoJyuuBLIHe, K COXKANEHUIO, 3aCTYKEHHOTO
NPU3HAHHS B MOMEHT CBOETO MOSIBIEHUS HECKOJILKO JIeT Hasal).

Bcest sta HoBast Teopusi npenocTasisieT co0ok paHTacTHUecKoe 06001LeHHe
3a0bITOl KJaccuueckoi teopembl Lltypma u Typsuua o psnax Pypbe (roso-
pALLEl, UTo seujecmeennas nepuoduueckas pyHKyus umeem no Kpatret
Mepe CMOAbKO Jce HYyAel, CKOAbKO U eAPMOHUKA HAUMeHbUleeo Nopaoka
ee pada Pypoe). OTCYTCTBHE MOCTOSHHOIO UJeHa JAeT IBa HyJs — W 3TO B
TOYHOCTH HepaBeHcTBO Mopca mist okpykHocti. Teopema LlTtypma—IypBHua
06006111aeT 3TO yTBep:KAeHHe Ha KPUTHUECKHEe TOUKM BBICIIEro Mopsiaka, B KO-
TOpbIX OGpaiiaercsi B HyJib Bbipaxkenue d(d* + 1)...(d* + n?)f.
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O60611eHue 310l Teopembl [lymkapem 1 HekaHOBBIM B HEKOTOPOM CMbICJIe
napaJuiesibHo 06001LeHH0 Teopun Mopca Ha nepecedeHust JarpaHKeBbiX MHO-
rooGpasuil B CUMIJIEKTHUYeCKON TonoJioruu: Teopun Mopca u Ilrtypma siBis-
I0TCSl MPOCTO HH(MUHUTHIEMANLHBIMU (WM JIMHEAPU30BAHHBIMM) BapHaHTaMH
HOBBIX OOLLHUX TOMOJIOTHUECKHUX TEOPEM B CHMIIEKTHUCCKOH W KOHTAKTHOH TO-
MOJIOTHU. DTH HOBbIE PE3YJIbTaThl CBOAATCS K CBOMM GoJiee MPOCTbIM MHPHHH-
TH3eMaJIbHbIM BapHaHTaM, KOTJla OMUChIBaeMble HMH NPeo6pasoBaHus JarpaH-
JKEBBIX W JIEXKAHJPOBLIX MHOr000Opasuii octaTcs MajbiMu. Ho uekaHoBckas
KOHTAKTHasl TEOPHUs JI0Ka3bIBAET, UTO OHU OCMAIOMCA 8 CuUAe U NpU CKONb
Yeo0Ho Ooabwux degopmayuax.

Takum o6pazom, 3Ta HOBasi TeOpPHUs SBJASETCS JNAJEKO WAYLIUM HeAuHeli-
HolM monoaoeuteckum obobujeruen meopuu lllmypma—Iypsuya (npen-
cTaBJsiolell cob6oil 060611eHHe Teopu Mopca Ha BbICLLIME NPOU3BOJHbIE), B
KOTOPOH pyHKYUL MOPCOBCKOH MJIH HITYPMOBCKOH TEOPHH YK€ MOTYT ObITh
He OJIHO3HAUHBIMH, & MHO2O3HAYUHbIMI (HATTPUMED, JIOKAJBHO BECTH ceOsi Kak
KBajlpaTHbIH KopeHb). BmecTo Taknx ¢yHKUMiI popmMasbHO paccMaTpUBaloTCs
JlarpaHzKeBbl UJIH JIEXKAHJIPOBbI TOJMHOTO00Pa3HUs1, KOTopble GoJiblile He SBJIS-
I0TCS1 CEUEHHSIMH KOKACaTeJbHOrO PacCyOeHHs MM pacc/loenust 1-cTpyi (kako-
BbIMH ObIJIH JIarPaHXKEBbI U JIEXKAHPOBBI MOJIMHOI006pa3Hsi, aCCOLMHPOBAHHbIE
¢ (YHKUMSMH, T. €. JarpaHKeBbl rpacuki JuddepeHirasoB U JexaHapoBbl
rpaduku 1-ctpyit dyHKimit).

S cuntato uzo6peTeHne KOHTAKTHON TOMOJIOTHH, BEPILIUHON KOTOPOH SABJSI-
ercs Teopema HekaHoBa u [lyuikapsi 0 BbIBOpaUHBAHUH BOJIHOBBIX (DPOHTOB,
OJIHUM W3 HaWBBICUIMX JOCTHXKEHUH MaTeMaTHKH KoHla XX B. DT0 — Heua-
CTBIN CJIyuail, KOrja CoBpeMeHHas MaTeMaTHKa MOopPOoJnJa TPYIHbIH QU3HUECKH
3HAUUMBbII pe3yJibTar.

§ 2. CumnJjeKTUYECKHEe HENOIBUKHbIE TOYKHU U
«mocJeaHsis reomeTpuueckas reopema» [lyankape

B coBpemeHHbIX TepMuHAX yTBepKIeHHE 3TOH TeopeMbl (00513aHHOI CBO-
eMy MPOUCXOXKJIEHHIO HCc/enoBanusM [lyaHkape nepuoanuecKux JBUKEHHH B
3ajaue Tpex TeJl) BHIMVISUT TaK.

Koauwecmso rnenodsusicHolx mouek a06020 MOUHO20 CUMNACKMO-
MOPPUIMA KOMNAKMHOO CUMNACKIMULECKO2O MHO2000pa3Us He MeHblie
KOAUYeCmB8a KpUMmu4eckux mouex eAa0Kkoil (PyHKuulL Ha 3mMom MHO2O-
obpaszuu.

W HenoJBH:KHbIE, U KPUTHUECKHE TOUKH MOKHO TIOJICUMTBIBATH KaK C KpaT-
HOCTSIMH (MOpCOBCKast BepCHsl), TaK U reoMeTpuyeckH (B Bepcuu JliocTepHuka—
Inupesbmana).

80



TouHbl#i cuMMIeKTOMOPMH3M, MO ONPeIeJIeHHI0,— 9TO KOHEUHBIH UJieH Oji-
HoTapameTpuueckoro cemerictBa auddeoMophraMoB, MOPOKAEHHOTO JBHNKE-
HHEM TOUEK CUMIIJIEKTHUECKOro (pa3oBOro MpoCTpaHCTBa MOJL AEHCTBUEM HEKO-
TOPOH raMUJIBTOHOBOH CHCTEMbI. 37eCh PYHKIMS [aMUIBTOHA MOXKET 3aBUCETD
oT BpeMenu. TpeGoBaHue mouHOCML 3aKI0OUAETCST B TOM, UTO TaMHJIbTOHHAH
JIOJZKEH ObITh OJIHO3HAYHON (DYHKIMEH, a He MPOoCTO 3aMKHYyTOH |-dopmoii.
[ToBopoT TOpa (HE WMEIOUIMH HEMOJBHXKHBLIX TOUEK) CJYXKHT TPUMEPOM He-
TOUHOTO CHUMIJIEKTOMOP(MHU3MA. B pasMepHOCTH 2 CHUMIJIEKTOMOP(H3MbI — 3TO
npocto aucddeoMophuamMbl, COXpaHsIIOIIKE MIIOLIAJb. B BhICIINX pA3MePHOCTSIX
OHU OIpEJEJSIIOTCST coXpaHeHneM 000OLIEHHON MUIolaal (KoTtopast sIBJsieT-
Csl 3aMKHYTOH HEBBIPOXKJIEHHOH 2-(hopMOil, HA3bIBAEMOH «CUMIJIEKTHUECKON
CTPYKTYPOH» U «MHTerpaJjibHbIM HHBapuantoM [lyankape», nin «rusbOepTOBbIM
MHBAPUAHTHBIM UHTErpajomM>» ).

CdopmysapoBaHHasi Bbillle Teopema Oblja ONMyOJMKOBaHA Kak TUIIOTe3a
A. Tlyankape (cpasdy mocJje ero cMepTH) IJisi MJIOCKOrO KPYroBOrO KOJIbLIA,
M B 3TOM cJjyuae oHa Oblia nosaHee nokasana I. 1. Bupkrodom. §1 omny-
6JsiMKoBaJsl 00lLyl0 TUnortedy, copMyJUPOBAHHYIO Bbillle, (JI0KAa3aB ee MpH
HEKOTOPbIX orpaHuueHusx) B 1965 1., Ho 3Ta cTaThsi OCTaBaJsiaCh HEMPOUUTAHHOM
noutd 20 JieT, MOCKOJIbKY OHa Obljla HareuaTaHa Ha (paHIy3CKOM $i3bIKe
(B C. R. Acad. Sci. Paris).

[Toaxke 3ta «runore3a ApHoJibaa» MOCJHYKHUIA TOJUKOM K GOJIbLIOMY pa3-
BUTHIO CUMIJIEKTHUECKON TOMOJIOTHH (3aMeuaTesibibl pabothl Ko, [lene-
pa, IpomoBa, dmmambepra, [llanpona, Jlogen6axa, Cukopasa, ®népa, Xode-
pa, ...). BoamoxHo, Teopusi romosioruii dsépa (co CBOMMH TMPHUIOKEHUSIMH K
TOMOJIOTHUH ¥ KBAHTOBOH TEOPHH 110151 ) SIBJISIETCS] Hanb0J1ee U3BECTHBIM MPOJIyK-
TOM Pa3BUTHS, MOPOXKJICHHOIO 3TOH MPOOIEMON.

B npotiom rofy MHe CoOOLIMIM, UTO «THMOTe3a APHOJIbAA» OKOHUATENLHO
JIOKa3aHa (He3aBHCHMO HeCKOJbKMMH COPEBHYIOIIMMHUCS KOMaHAaMU, BKJIIOUa-
toimu Pykasi, Ono, Pyana u MHOTHX JpyruX; BCe OHH MCIMOJIb30BAJIM TEXHUKY
Konuesuua). K coxasnenuio, s He MOTy TPOBEpPHUTb, BEPHbI JIH OKOHYATEJb-
Hble JlIoKasaTesabcTBa. JlokazaHHoe yTBep:KieHHe SIBJsIeTCS, BO3MOXKHO, GoJsee
ca1a0bIM, UeM MOSI U3HauaJbHas ONTUMHCTHUECKAs (POPMYJUPOBKA, TPUBEICH-
Has Bblllle (M OCHOBaHHAsl HA HeOPMaJILHON aHAJIOTHH MEXK]LY JlarpaHKeBbIMH
MHOT00OPa3usIMH ¥ «MHOTO3HAYHBIMH TMPOU3BOASIIMMKU (QYHKUIMSIMH» paLMO-
HaJIbHOH MeXaHUKH ).

B no6om cayuae st paccmMaTpHBalo porpece Ha MyTH K 10Ka3aTe/IbCTBY Teo-
pPEeMbI 0 CHMIIIEKTHUECKHX HEMOIBHKHBIX TOUKAX (M €€ BEpCHH JI/Is llepeceueHHit
JlarpaHXKeBbIX MHOr00OPa3uil) Kak OJIHO U3 IVIABHBIX JIOCTHXKEHUI MaTeMaTHKU
NPOLIe/IIero Beka.
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§ 3. CumnaekTHuecKkre ynakoBKH

Ec/in COBOKYMHOCTH 1aPOB B €BKJIM0BOM MPOCTPAHCTBE MOXKET ObITh BJIO-
»KeHa B GOJIbLINH 1Iap ¢ MOMOLIbIO COXpaHsiollero o6bembl auhheoMmoppHoro
BJIOXKEHUS], TO 00beM OOJbLIEro apa J0JKeH ObITh 60Jbllie, ueM 0OLIHH 06b-
€M 111apoB, KOTOpble TpeGyeTcs BAOXKUTb. J{1s1 BOSMOXKHOCTH CUMIJIEKTHUECKO
YINAKOBKH B Pa3MEPHOCTH 2 3TO OrpaHUUEHHEe SIBJSETCS W J0CTATOUHBIM.

OJIHAaKO B CHMIJIEKTHUECKOM TIPOCTPAHCTBE PAa3MEPHOCTH GOJIbILEH JIBYX
Takasl ynakoBka B 11ap 6oJbliero oobema He Bcerja Boamoxkna. M. JI. Ipomos
3aMETHJI, UTO 8 YemolpexmepHoM NPpocmparncmse 08a 00UHAKOBLLX WAPQ
eduHUuUHO20 00vema He moeym Obimb CUMNACKMUYECKU BA0XHCeHbl 0e3
camonepeceuerutl 8 wap obvema dsa. [ozxe JI. Maknad u J1. [Tonrepopuu
MOJICUMTANM MAKCHMAJIbHYIO uacTh GOJIbILIEro 4-11apa, KOTopasi MOXKET ObITh
CUMIJIEKTHUECKH MOKPBITA € MoMolpio 7 < 10 0MHaKOBBIX HerepeceKalxcs
MeHbIIKMX 1apoB: Todabko 50% mist n=2 wapoB u Toibko 75% mjsi n=23
(B To BpeMmsi Kak ajsi 1 =4 unau 9 orpaHHUEHMI HET, UTO JIETKO CJELyeT U3
CYLLIECTBOBAHHUST pa3OUEeHHsT TPEYrolbHUKA Ha 4 WK 9 KOHTPYSHTHBIX MEHbIIUX
TPEyroJIbHUKOB).

Henasno I1. bupan nokasasn coBeplieHHO HeOXKHAHHBIH pe3yJbTaT B 3TOH
obnactu: Hauunas ¢ n=10 sce amu oepaHuuenua epomoscKkoeo muna
UCYe3aIon U MONCHO NOKPbLNb BCIO BHYMPEeHHOCMb (34 BO3MONCHOIM UC-
Kaouenuem obaracmi, 00vem KOmopoi npou3sosbHO MAN) C NOMOULbIO
3a0arH020 O0NbULOCO YUCAQ N CUMAACKMUYECKUX Wapo8 O0UHAKOBO20
obvena.

OrpomHasi 4aCTh BCeX 9THX JOCTHKEHHI pousoliia U3 oTKpbiths (1. Mak-
nad u JI. [TontepoBuuem) CTpaHHOH CBSI3H 3TOH YNAKOBKH B CHMIJICKTHUE-
CKOH FeOMEeTPUU C areOpoit U KOMILJIEKCHOW asreOpanyeckoi reoMeTpHei: 9T
pesyJibTaThl (110KasblBaloLMe, HAaNpUMep, UTO KPUMUHECKOe 3HAHeHUe He-
nokpoLmoeo obvema 0ai n==8 wapos pasHo 1/289 obvema 6oavuweco
wapa) OCHOBAHbI Ha HECKOJILKMX pPaboTax, B KOTOPBIX JlaHbl KOHTprpHMe-
pbl K anrebpanueckum runote3am [uabOepra, cBsizaHHbIM ¢ ero «14-# npob-
JIEMOI».

[Tponoskasi 3Ty uenb paccyxkaeHuil, bupan ucrnosnb3oBan ee B 06paTHOM
HanpaBJIeHUU: NOAYUAL HOBbLE PE3YALIMAMbL HA CUMNACKMUYECKOL cmopo-
He 080lcmBeHHOCMIL MeHCOY CUMNACKMUYECKUMIL 1L 20N0MOPGDHOLMU MU-
pamiL, OH NOAYHAN UMMEPEcHble HOBble HepaseHcmsa mendy UH8apu-
anmamu (Muna xapaKkmepucmui4ecKkux 4ucen) HeKomopolx KOMNACKCHbLX
areebpauieckux 00veKmos.

ITH HOBbIE Pe3yJIbTaThl B ajrebpanuecKoil reOMeTpHH HAaTIOMUHAIOT MHE He-
paBeHcTBO Musioku st unces Yrkens. OaHaKo rnoJioxKeHue e B 3Tok 06s1acT
HEpaBeHCTB OCTABJISIET KeJaTh JyUlllero, Aaxke s NpocTednx o000LIeHHH
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cootHolenuit [Tmokkepa. Hanpumep, HeusBecTHO, UeMy PaBHO MAKCUMAAbHOE
YUCA0 08AA08 NAPADOAUYECKOU AUHUL epadhuka MHOOUACHA CMeneHll
n om 08yx nepemexHovix: OTBET (3 wiau 4) HeusBecTeH naxke s n=4, a
ACHMNTOTHKA JIULIMX H3 H3BECTHBIX MPHMEPOB A/151 GOJbIINX 7 paBHa 1n°/2, B
TO BpeMsl KaK U3 pe3y/ibTaToB XapHaKa BbITEKAeT aCUMMTOTHUECKAs BEPXHss
oleHka 212,

Jlist anreGpanyeckoi OBEPXHOCTH cTenent 1 B RP? oTHOlIeHHe H3BECTHDIX
HUXKHEH W BepXHEeH OleHOK Jaxke 6oJiblie ueTbipex: oHo paBHo 20. K coxase-
HHUIO, ajreOpanyeckue reoMeTpbl He YMEIOT peliaTh peaJsibHble BelleCTBEHHbIE
3a/auH.

§ 4. HeaBublie nuddepeHumranbHbie ypaBHEHUS

B 1885 r. menckuii koposb Ockap Il 06bsiBUI 4 MPH30BBIX MaTeMaTHue-
cKux rpobJsiembl. JIBe M3 3THUX npobJieM XOPOLIO U3BECTHBI: 3ajaua TPex TeJ
(HeBepHO «pellleHHast» B MoJyuHBIIed npemuio padote A. [lyankape, Kotopasi
Mo3»Ke cTajsa 0CHOBOH st ero « HoBbIX METOI0B HeGECHO MEXaHHKK» ) U IHHA-
MHKa TBEpPJIOro Tesia (MccJjefloBaHHast B 3HamMmeHUTON pabote C. KoBaseBcKoi,
KOTOpasi JierJia B OCHOBY T€OPHH BIIOJIHE HHTETPUPYEMBIX CHCTEM ).

MeHee HIMPOKO H3BECTHO, YTO OJIHA M3 UEThIpeX MpobJeM ocTaBalach OT-
KpbiToii okosio 100 et 10 ee okoHuaresbHoro peuiennsi A. JlaBbl0BbIM, 3a-
MeuaTebHbIA pesysbTaT KOToporo si ceiduac onwuiy. Popmyanposka 3aaauu
OblIa CIEYIOLIEH: HOCMPOUMb KA4eCMBEHHYI MeoPUio Hess8Holx dugge-
peHyuarbHolx ypasreruii (nodobry KawecmsenHol meopuu [lyankape
045 ha308oLx KPUBLLX BEKMOPHO20 NOASL 8 OKPECMHOCMU 0COObLX MOUeK,
8 KOMOpobLX noae 00pawaemcs 8 Hyiov).

J1aBbiIOB CBeJs H3yueHHe 0COObIX TOUEK HesIBHBIX AH( G epeHIHaIbHBIX YPaB-
HEHHUH K CJIyuato HyJieid BEKTOPHbBIX MOJIeH, MOJYUHB CIIMCOK HOPMaJIbHBIX (hOpM,
K KOTOPbIM MOXKHO CBECTH HesiBHOe JH(QepeHlnanibHoe ypaBHeHHe (B jyxe
TeopuH HopMaJsibHbIX hopm [TyaHkape Jist 0ObIKHOBEHHBIX D depeHIalbHbIX
ypaBHEHHUIT ).

A umenHo, HesiBHOE JH(depeHHaibHoe ypaBHEHHE OTpee/IsieT MOBepX-
HOCTh, BJIOXKEHHYIO B TPEXMEPHOE MPOCTPAHCTBO JHHEHHBIX 3JEMEHTOB MJI0C-
KocTH. BekTopHoe ToJie, CBSI3aHHOE ¢ HesIBHBbIM JIMdepeHIHaNbHbIM ypaBHe-
HHEM, YKMBET He Ha TJIOCKOCTH HE3aBHCHMBIX M 3aBHCHMbIX MepEMEHHbIX, a Ha
3TOH noBepxHocTH. OHa ecTeCTBEHHbIM 06Pa30M MPOEKTHPYETCs Ha MJIOCKOCTD
HE3aBUCHMbIX W 3aBHCHMBIX TE€PEMEHHBIX C BETBJEHHEM HaJ JUCKPUMHHAHT-
HOH KpUBOH. B0JIb JIMHUKM BETBJIEHHST BEKTOPBI MOJIST BEPTHKAbHBI (KacaioTest
cJI01).

[IpuBensi BEKTOPHOE TM0JIe HA MOBEPXHOCTH K HOpMaJibHO#H (opme [lyanka-
pe, J1aBbIIOB CcBeJl 3a/1auy O HESIBHBIX YPABHEHUSIX K H3YUEHHIO KJacCH(HUKALMH
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BETBJIEHHI BEKTOPHBIX mnoJjiell [lyaHkape (OTHOCHTENLHO Pa3BETBJIEHHOH TMPo-
€KIIMU MOBEPXHOCTH Ha TJIOCKOCTD ).

3ameuarenbHast TeopeMa JlaBblioBa FOBOPHT:

Imu semsaeHus He UMeion HOBbLX UHBAPUAHMOB: OHU ONPedeLon-
cs, ¢ mouHocmoio 00 duggeomoppuszmos, noramu l[lyankape nasepxy,
a HopMmanbHble opmol HeasHbLx JuheperyuarvHolx ypasHenul Hasep-
Xy onpedeasiomes CNUCKOM mex o0wWux ypasueHuil, 04 KOMOPbLX NOASL
[lyankape umerom ukcuposarHole SHAUEHUS UHBAPUAHMOB (A UMEHHO,
GukcuposarHole cOOCMBEHHbLE SHAUEHUL MUHEAPUSOBARHOLX YPABHEHILL,
Komopole A8A910Mcs eOUHCMBEHHbIMI UHBAPUAHMAMI Kiaccupukayuu
[Tyankape).

UToObl OLLEHHTL 3TY (yHAaMeHTaJbHY0 Teoputo JlaBbioBa, s 0JXKeH 3a-
METHTb, UTO MpeJblLyliie paboThl B 9TOH BaXKHOH JJIsi MPUJIOXKEHHH 00J1acTH
NpUHAJIeKAT MHOTUM CrelHaJucTaM (B TOMOJIOTHH, JIMHAMHUECKHX CHCTeMaX,
JuddepeHanbHbIX YpaBHEHUSIX, TEOPUU YIPABJIEHHUS, MJIa3MEHHON (hU3UKe,
YpaBHEHUSAX B YACTHBIX MPOU3BOAHBIX THNA TpUKOMU U T. 11.), BKouas P. Toma,
Y. Bpioca, JI. apa, M. Uu6papuo. Ho sti npenectBennrku JlaBbigosa j1oka-
3aJ11 TOJILKO G0Jiee MPOCThIe Pe3yJIbTaThl 0 MON0AOCUYECKOU KAACCUpUKayu
(xoTopble camu 110 cebe TPyAHbI B 3TOH npo6Jeme), 1 obliee MHEHHE O BO3MOXK-
HocTH udepeHranbHON KaaccuUKalli OblIO IOBOJLHO OTPULIATELHOE.

CraTbs JlaBbl10Ba SBJASIETCS HEUACTHIM C/IyUaeM KJ1acCHUeCKOro pyHaaMeH-
TaILHOTO Pe3yJbTaTa, OTKPBITOTO JIMlIb COBPEMEHHBIMH MaTeMaTHKAMH, HECMO-
TPsl Ha €ro MoJib3y BO MHOTHX MPHJIOKEHHUSIX.

§ 5. Heb6ecHaa mexaHuka U 1M0(aHTOBbI NPUOJIMIKEHHS
Ha MOJAMHOroo6pa3usx

3nech st 00bsicHIO (H36erast TEXHHUECKHUX JleTaliell) oueHb BayKHble HelaB-
nue pesyabrathl (M. CeBploka) U3 meopuu 803MYyuLeHUL 2AMUABINOHOBbLX
oughgheperyuarvrolx ypasrerutl, TpUHAJIEKAIME TOH ee YacTH, KoTopas
usBectHa Kak KAM Teopusi.

HoBble pesyJ/ibTaTbl OMMCHIBAIOT 3BOJIOLHUIO TMHAMHUECKOH CUCTEMbI, yuacT-
BylOLLEH B Oblcmpom O8udcerut ¢ 1 YacToTaMH U B MEO0AeHHOL 380M0YUL
napameTpoB JIBHKeHUs. THIHUHONH MOJEJIbI0, M3 KOTOPOH 3Ta TEOpHsi TMpo-
M3011J1a HECKOJILKO CTOJIETHIH Ha3aJl, CJYKHUT MJIaHEeTHAs CHCTeMa CO CBOMMH
ObICTPLIMH KETJIEPOBCKUMH JIBHKEHUSIMH B COUETAHHH C MEJIEHHBIMH «BEKOBbI-
MH» U3MEHEHHSIMH TaKUX TTapaMEeTPOB KEIMJIEPOBbIX IJJIUICOB, KaK YCPEIHEHHOE
paccrosiHue oT 3eMyid 10 CoJiHLA U T. JI., BCJAEJICTBHE B3aUMOJICHCTBHS TIJIAHET.

Pesysbrat cOCTOMT B TOM, UTO KAMACMPOPUUECKUX USMEHEHUL 8 Cil-
cmeme He npousoiidem, 6aaeodaps momy, 4o HeKomopole xapaxKmepu-
CMUKU KPUBUSHbL MEONCHHOLL 380AI0YUL He 00pauaromes 8 Hyab moicde-
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CMBEHHO (8 4acmHOCMmI, 8 CAYUAe NAAHEeMHbIX CUCMeM OHU He 3aHYAl-
romes).

CJ102KHOCTb 3aKJIIOYAETCsT B TOM, YTO 3BOJIOLHS MOXKET MPHBECTH OBICTpOe
JIBUXKEHUE K PESOHAHCY MEXILY €ro YacTOTaMHU, JieJasi SpPronuecKoe JIBHKEHHEe
HeycTOHuMBBIM. [IpH BXoJle cHCTEMbl B pe30HAHC MOTYT MOCJEN0BAThH APYrue
CLIEHAPUH IBOJIIOLMH, OTJHUHbIE OT OMMCAHHOTO YCPEIHEHHOH CHCTEMOH, U pe-
3yJIETATOM TEOPHH SIBJISIETCS] 0KA3aTeNbCTBO MAA0L 8eposmHocmu (MaJsoi
o6111ell Mepbl HaYaJbHOTO MHOYKECTBA COCTOSIHHI) 3MUX ONACHbIX IBOAIOYULL
(obocHoBAMHOE MeM, UMO XapaKmepucmuKky KpusU3Hol He 3AHYALI0MCA
mooc0ecmsenHo).

Teopust CeBptoka onyOGMKOBaHa UM HECKOJILKO JIET Ha3a COBMECTHO C €ro
nuaepaanjackumu corpyauukamu: 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 nocJsennue rosbl cBoel xku3Hn M. DpmaH u3ydas NpUI0KeHHs CA0KHOM
TeopeMbl CeBpioKa K HeOEeCHOH MeXaHHKe.

B o6biunbix npuaoxkenusx KAM teopun K HeGecHOH MexaHnKe (KOTopbIe i
pasBuBaa B 1963 r.) ucnoJibayercst ycioBrue HEBbIPOXKIEHHOCTH: HeoOpalleHne
B HyJIb HEKOTOPBIX onpejenuresneid. B cBoeit cratbe 1963 1. 51 jokasaJ, uTo oHH
He oOpallalTcs B HyJb JU1S1 TJIOCKOK 3a/auu 7 TeJ W /11 IPOCTPAHCTBEHHOH
3a/aun Tpex Tedl.

M. OpmaH nocuutas 3TOT ONpeeJUTe/]b s MPOCTPAHCTBEHHOH 3ajlaun
YeTbIpeX TeJl M 3aMeTHJ], YTo OH obpallaercst B HyJb. Takum oGpa3oM, Mbl
OKasblBaeMcsi B cUTyalluu TeopeMbl CeBpioKa, a He B pamkax oObluHOH KAM
TeOpHH (eCJiM UHuCJ/I0 Tes GoJiblile TPeX M HeJb3si MpeHeOpeyb OTKIOHEHHSIMH,
JIeJIAIOLUIMMH JIBU?KEHHE HETJIOCKUM ).

51 He untan pabGoThl DpmaHa (He3aa0Jro 10 CBOEH CMEPTH OH FOBOPHJI MHE,
yto Tam Oyzer Gosee 500 cTpaHHMIL) M He 3HAIO, COMEPKUT JIM OHA CCBIIKM Ha
pabotbl CeBpioKa, Kak J0/KHO OBITh.

Ha camom fiesie st Bceraa anas o CyL1eCTBOBAHHU 3TOM MPOOGJIEMBI, U 5T HavaJ
paboTtaTb Han Hel, omyOJHUKOBAaB MEPBbIH pe3dysbTaT B 9TOM HaMpaBJeHUH B
1965 r. MaTemaTiueckl oHa cpagy NpuBesa MeHs K mpobJeme duogpanmosoLx
npubdbAUICeHUl Ha NOOMHO2000pasiL e8KALA0BA NPOCMPAHCMBA U BAll-
AHUA KPUBUSHBL 3MO20 NOOMH02000pa3Usl, 3ampPyoHLIOuell COXPAHEeHILe
PEe30HAHCA 80 8PeMsL IBONOYLU.

[1poo/zKUB 3TO HCC/e0BaHUE, MO YUEHMKH CO3JajH BayKHYIO TEOPHIO
paspylieHUs: pe3oHaHca, HCXO/Isl U3 KPUBU3HBI MOAMHOr006pasusi ObICTPbIX Ua-
ctor. CrapuidM U3 MOUX YUEHMKOB, HAuaBILIMM 3Ty paboTy Mo IHo(aHTOBLIM
npubJIMKEeHHsIM Ha ToAMHOroo6pasusx, 61 [. Maprysuc; nosxe ero padora
obla nponoskena A. [Taprau, 0. Mabsienko, H. Hexopouiebsim, B. baxTu-
HbIM, ¥ HakoHell M. CeBpIOK MPUJIOKHUIT TTOJIyUEHHYH0 TEOPHIO K FaMUJILTOHOBBIM
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cucTeMaM (¢ NpUJ0KeHHEeM K HeOeCHON MeXaHHUKe, MOJyUeHHbIM BIIOC/IeICTBHH
M. Dpmanom).

$1 nymato, uto riy6okue paGoTbl 110 TaMUJILTOHOBBLIM CHCTEeMaM (BKJtouas
Jlaxke KJaaccudeckyio teopemy HexopoleBa 06 3KCMOHEHIHANIbHONH MaJoCTH
CKOPOCTH MajieHUsl YCTOWUMBOCTH, 00o06MIalolLylo Oojiee paHHUN pe3ysbTar
JIutaByna) OblIM HENOOUEHEHbl M MaTeMaTHUeCKUM, M (PU3MUECKHM C000-
1IeCTBOM, YaCTHYHO H3-3a TEXHHUYECKHX TPYAHOCTeH 3THX paboT, YaCTHUHO
u3-3a cjaBbl ocHoBatesell KAM Teopun — H 3T0, K COXKaJIeHHIO, MOTJIO ObITh
MPUUMHON HEJ0OIIEHKH 3aMeuaTesibHbIX pedysnbraToB CeBploka, OMHCAHHbBIX
BhILIE.

§ 6. Teopusi ycpeaHeHUs 1 ONACHOCTb AHAJUTHUHOCTH

Hauana teopuu ycpenHeHHsl B AMHAMHUECKHX CHCTEMaX H3J0KeHbl B pabo-
tax Jlarpan:ka u Jlannaca 06 ycTOHUMBOCTH COJTHEUHON CHCTEMbI M O BEKOBBIX
BO3MYLLIEHHUSIX KEMJePOBCKUX 3JJIUICOB.

CoBpeMeHHble MaTeMaTHUECKH CTPOrHe JI0Ka3aTeabeTBa (M JaxKe riyboKo
HeTpUBHAJIbHbIE CTPOrHe (hOPMYJIMPOBKH ) COOTBETCTBYIOLLMX TEOPEM PHHALIe-
xkat A. WM. Heitirranty (ero npemuectsennnkamu 6bt T. Kacyra n 1. Anocos,
a MpojoJKuI ero padory B. Baxtun).

PaccmarpuBaerest pacciioeHHoe (ha3oBoe MPOCTPAHCTBO C «ObLCMPLIM»
BEKMOPHLLM NOAEM, HATTPABJIEHHBIM BJI0JIb CJ10€B (KOTOpble 00BbIUHO BJAIOTCS
TOPaMH C HHBAPUAHTHBIMH OTHOCHTEJIBHO BpalleHHH ObICTPBLIMH TOJSIMH), H
9T0 1oJle 803MYyuaemesa (NpoU3BOALHO) MANbIM <MEOACHHLIM> NOACM —
CAQ2ACMOIM.

Teopusi ycpenHenust siBsieTcsl OrnucaHHeM TPOEKUUH Pe3yJibTHPYIOLIEro
BO3MYIIEHHOTO JIBU2KeHUs1 Ha 0a30Boe MHOrooOpasve B TepPMHHAX CPEeIHEero
3HaueHUsl (BOJIb CJIOS1) MELJIEHHOrO MoJst (CIPOEKTHPOBAHHOIO Ha MHOMO-
o6pasue-6a3y BJIOJIb CJIOEB).

OcHoBHbIe yTBep:K/eHHsl Teopuu yepeaHenust Helliuranra onucebiBaoT ma-
A0CMb Mepul onacHotl obaacmu haszo8020 NPOCMpParcmesa, 06pa308aHHOL
0BuUMCeHUAMU, NPOCKYLU KOMOPLLX CePLbe3HO OMKAOHAIOMCL Om 08udice-
HUA 80016 YCPEOHEHHO20 CNPOEKMUPOBAHHO2O NOAA.

CJI02KHOCTb COCTOMT B HAJIMUHH PE3OHAHCO8, OTBEUAIOLHUX CJIOSIM, BLOJb
KOTOPbIX 8pemMerHHoe cpedrnee omaudaemcs Om npocmpaHcmeernHo20
cpedHezo, Tak Kak opOuTa ObICTPOrO JBHXKEHHS pacrpejieseHa BAOJb CJOs
HEOJIHOPOJIHO; OHA MOXKeT, Hanpumep, OblTb 3aMKHYTOH KPUBOW, WJIM MJOTHO
MOKPbIBaTh TOP Pa3MEPHOCTH MeHblIeH, YeM pa3MepHOCTb CJIOSI.

PesyJsibTathl TEOPUH yCpeHEHUs COAEPKAT OMUCAHME THITMUHBIX aCUMITO-
THK MaJIOCTH Mepbl 06J1aCTH MJIOXHX HayaslbHbIX YCJAOBHI B TEPMHHAX aCUMIITO-
THKH PacCTOSIHUA MEXKJy CIPOEKTHPOBAHHOW OPOUTON M OPOUTON yCpeHEHHO-
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ro CMpOeKTHPOBAHHOTO MOJIsT AT GOJBIIOr0 BPEMEHHOro HHTepBasa, 06paTHO
MPONOPLUHUOHANLHOTO MapaMeTpy MaJIOCTH BO3MYILIEHHs. DTO — BPEMEHHOH HH-
TepBaJl, /Uil KOTOPOTO Pe3ysibTaTOM MeJIEHHOTO JIBUKEHHST MOKET ObITh Tepe-
XOJl CIPOEKTHPOBAHHON OPOUTHI HAa paccTosiHhe nopsiika | oT opOUTHL ycpej-
HEHHOTO MoJisl B10JIb Ga30BOr0 MPOCTPAHCTBA (Mepexoj, JAealolil BO3MOXK-
HbIM CTOJIKHOBeHre 3eman ¢ Mapcom uin CoJiHueM ).

B 3Toil TeOpHH TaK MHOTO CJIOXKHBIX Pe3yJIbTAaTOB, UTO 51 HE MbITAKOCH OIMH-
caTb 3JleCh ee JIeTajlh: 3TO OJIHO U3 OCHOBHBIX JOCTHKEHHI MaTeMaTHKU XX B.,
MHOTJIa HAMOMMHAIOLlee aHAJUTHUECKYIO TEOPHIO YHCEJl, HEKOTOPbIE YTBEpK ie-
HUSI KOTOPOH OHA MCMOJIb3YeT, HO ropas3io GoJjiee MoJie3Hoe s JPYyruX Hayk,
CPeJIM KOTOPBIX UCCJeN0BaHUE KOCMOCa, (DU3HKA U T. L.

BoJsiee mompo6Hoe omucanue TEOPHH YCPEeIHEHHsT MOXKHO HalTH B KHHTe:
B. Apnousba, B. Koanos, A. Heitranr. MatemaTHuecKie acrekTbl KaaccHue-
ckoil 1 HebecHoit Mexanuku. M.: BUHWTH, 1985. (Mtorn HayKn W TeXHHKH.
CospeM. npo6.1. marem. @yua. nanp. 3: IuHamuueckue cuctembl — 3) (HOBOE
uznanue: M.: YPCC, 2002. 416 c.; ocoGenno . 1V, c. 181—286).

9l oTMeuy TOJIbKO OJMH YaCTHBIA pe3dysbraT Teopuu Heituraara, onucki-
BalOLLKI OUeHb CTPAHHYIO ONACHOCTb, NOPONCOCHHYIO AHAAUMULHOCIBIO
JuHamMuueckoll cucmemol, nepeicusaroujel. Nomepro yemouuugocmu npu
nepexode yepes MHUMYIO OCb NAPbl COOCMBEHHbLX YUCEA CUCIEMbL, AUHE-
apu3o8arHol 8 cocmoanuu pasHosecus. I1epBblil MpUMep TOH ONAaCHOCTH
6bl gaBHo onyosaukoBan M. A. Lluuikoso#, yuenuueit [Tontpsiruna, Ho 06111~
HOCTb COOTBETCTBYIOLINX CyyyaeB Gblia JoKasaHa Heiiurraarom JHiIb HelaBHO.

deHoMeH 10oTepH YCTOHUUBOCTH (C POXKJIEHHEM HJIH CMEPTHIO MPEIESLHOTO
1MKsa) o6bIYHO HasbiBaeTcst «O6udypkaumer Xorda» (Bo3MOKHO, H3-3a TOTO,
uto on uaydasicsi A. [lyankape u A. Augponosbim Ha 70 u 20 JieT pambliie, uem
3. Xorndom).

OO6bIUHO TIpe/IcKa3biBaeMO€e TOBEJIEHHE CHCTEMbI MPH POXKJIEHHH LIHKJA
(CKOpOCTb £ H3MeHeHHsI CHCTeMbl MaJsia) 3aKJiouaeTcsi B TOM, 4YTO uepe3
BpeMsi { mocsie MOMeHTa TMOTepH YCTOMYMBOCTH cHcTeMa GyleT OCLMJINPO-
BaTh C HapacTaiolledl aMmIJIMTYI0H OKOJIO (y»Ke HEYCTOHUMBOIO) MOJIOXKEHHUs
paBHOBeCHsl, MPUUEM pacTyllas aMIUIMTyda OCUMJIISUMM MPOMOpLHOHAJbHA
KBaJIpaTHOMY KOPHIO W3 TPOU3Be/leHUsl £/ BPEMEHH Ha Mapamerp MeJIeHHbIX
u3Menenn#i. KoHTposiep pearupyer Ha 3TH pacTyume MaJjble KoJebGaHus,
BO3Bpalllast MapaMeTp Hasaj B Ge3zonacHble MpeJiebl.

Teopema Heiitiraara roBoput, Uto 8 mo 8pems KaKk ONuUCaAHHASL MASKAA
nomeps ycmouuusocmu daem npasuAbHOEe ONUCAHUE MO0, YN0 CAYHUUM-
cq 8 enadkotl cucmeme, 00UWAs AHAAUMULECKASL CUCMEMA IBOMOYUOHIDY-
em no cogepulenHo dpyeomy cyerapuio. Hmenno, cocmosanue cucmemol
bydem ocmasamocs 80AU3U NOAONCHUL PABHOBECUS 8ECOMA OAUMEAL-
HOE 8pems nocae MOMeHma nomepu ycmouuusocmu, oxcudas, noka pa-
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cmyuutl, HO HeHabarodaemolil npedenvHolll yuKki docmuerem eOuHu Y Hoeo
pasmepa. 3amem, HeONCUOAHHOIM CKAUKOM, CUCIeMA OCMABUM OKPecn-
HOCMb NOAOJNCCHUS PABHOBECUA, HAYA8 KOAeOaHUs ¢ amnaumydoi no-
paodka 1.

Bce 311 coObiTHsI OYAyT HEOXKUIAHHBIMU JIIsl KOHTPOJIEPA, MOCKOJbKY Ha-
6J110J1aeMoe COCTOSIHHE CHUCTEMbI OYJIeT 0CTaBaThCs HOPMaJbHBIM JIJIHTEbHOE
BpeMsl 1ocJ/Ie MOTePH YCTOHUMBOCTH. A HEOXKHIAHHBIH CKAauOK C aMIUIUTY0M
nopsiika 1 MOXKeT BbI3BaTb KatacTpody Bpoje depHoOblIbCKOH. Takum obpa-
30M, OesonacHee ObITh MeHee COBEpILIECHHbIM, UeM aHaJUTHUeCKasi cUCTeMA.

§ 7. UuBapuaHTbl Y3J0B

OTtkpbiTHe B. Bacu/ibeBbIM KoJblla MHBAPHAHTOB «KOHEUHOTO TOPSIIKA»
Y3JI0B CTaJIO OJTHUM H3 OCHOBHBIX MaTeMaTHUECKHUX COOBITHH TT0C/ e IHell IeKa bl
XX B.

[Toaoocenue amux uHBApUAHMO8 8 Meopuu Y3408 MmMakoe e, Kak
Y MHO20UYNeHO8 cpedu eaadKux QyHKYui. 3ano3nanocTb OTKPLITHS 3TOH
TEOPUM TaK Ke CTpaHHA, KaK M Mo3jiHee MOsIBIEHHE CaMOH TEOpHH Y3J0B (B
NoTbITKaxX (PU3UKOB, TaKWX Kak KeJbBHH, MOHATL MPUPOLY MUKPOCKOMHUECKOH
MaTeMaTHUECKOH CTPYKTYPbI, YIPaBJSIOLIEH pa3jiMuieM MKy fapamMH aTOMOB
1 OTBETCTBEHHOH 3a TabJIMIy XMMMUECKHX 3JeMeHTOB MeHueneeBa, KOTOPYIO
9TH PU3UKH MbITAJUCH CBSA3aTh C Kjaaccudukalmer yauos). 51 Bce elile HajleloCh,
YTO MBI CKOPO Y3HaeM, pa3jinyaloT JIi HHBapHaHThl BacuibeBa Bce yaibl.

MuBapuantel BacuibeBa MoTyT 6bITh OTIpesiesieHbl B APYTUX KAacCHpHKaLH-
OHHBIX TEOPHsIX, a MHTerpasbHasi opMysaa Koniesnua st 3THX HHBapHAHTOB
BbISIBUJIA CBSI3b 3TOTO MpPeAMeTa ¢ KBAHTOBOH Teopuel 1oJisi, KOMOMHATOPUKOH
rpadoB, (-PpyHKUUAMH U TEOPUEH UMce] U MHOTHMH JIPYTHUMH BETBSIMH MaTeMa-
kM. Henbast HenoouenuBath noctixkenus . bap-Hartana B passutnu 3700t
Teopur. Ho Taxast HelloolleHKa THITMYHA JIJIsI CETOJHSIIIIHEr0 MaTeMaTHUECKOTro
cooOllecTBa, rae Bacuibes He Obll jpomylieH K yuyacthio B [ EBponeiickom
maremaTHueckoM KoHrpecce 1992 r. B [lapuke (Ha KOTOpoM ueTbipe JIOK/1ana
OblJIM MOCBSALIEHbI OMUCAHUIO €ro TeopHH!).

Henasno napuxckasi razera «Gazette des Mathématiciens» (Ne 91, su-
Bapb 2002 r.) oxapakrepusdoBasa M. I TlerpoBckoro kak «Besukoro mare-
MaTHKa, UBBECMHO20 C8OUM KAACCOM Oudeperyuarvrolx YpasHerui 8
YACMHOLX NPOU3BOOHLIX NAPAOOAUUECKO20 Muna». JTa XapaKTepUCTHKa —
Kak ecJiu Obl AjlaMmapa 0xapakTepu3oBaJ/i Kak aBTopa «JieMMbl Ajamapa», i
PumaHna kak aBTopa pUMaHOBBIX METPUK, WK [HabOepTa Kak «M3BECTHOTO CBO-
MM TIPOCTPAHCTBOM» — HarneuaTana Ha c. 44, rie peub et o6 HCc/e10BaHUSIX
O. A. OusieiHuK, ubH ¢ [TeTpoBCKUM paGOThI 110 BElIECTBEHHOH areGpanuecKo
reoMeTpUH OOBIYHO HEBEpPHO MPHIUCHIBAIOTCS 3amaHbIMK TOCJeI0BaTeNIMHU
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Tomy 1 MusiHopy (B TO BpeMsi KaK 3TH JiBa aBTOpPa Y€CTHO CChIIAJMNCh HAa CBOUX
PYCCKHX NPeJLEeCTBEHHHKOB).

Henoouenka Bcell poccuiickoii maremMaTuku, Oyab 310 IleTpoBekuit H/H
Bacusbes, Auaponos uin Kosmoropos, [Toutpsirun ik PoxsuH, coBepiiieHHo
TUMHYHA JJIST COBPEMEHHBIX MaTeMaTHUeCKUX COOOLIECTB (KaK 3amnajHoro, Tak
U POCCHIHCKOTO).

Teopust napaGosiueckux ypaBHEHHH SIBJSICTCS MaJlof TOJNMKOH JNOCTHKe-
Huit [lerpoBcKoro, K KOTOpbIM, B UMCJ/Ie MPOUYEro, OTHOCSTCS €ro BaxKHOE Mpo-
nBuxkenue B 16-it u 19-# npobsemax [uabbepra U ero BeJqHKOE HCCJEN0BA-
Hue «npobJieMbl JaKyH» TUnepOoJMIecKHX ypaBHeHUH M Mpo6JeMbl pacrpo-
CTpaHEHHUs BOJHOBBIX (PPOHTOB, cojieprKalilee ryGoKHe TOTOJOTHIeCKHE paccy-
JKJIEHHS, CBSI3aHHble C ajreOpanuecKoil reoMeTpuel,— HceJel0BaHKe, pa3BUToe
nosaHee Atbeil, bottom u TopanHrom (M yxe coliepxkaiiiee pesyJibTaThl O pe-
aJIM3alMK KOFOMOJIOTHYECKHX KJIACCOB pallHOHa/bHBIMU JHpdepeHLHraNbHbIMHU
(hopMamu, yacTo npumucbiBaemble [poTeHanKy).

§ 8. lloacuer ocobeHHOCTEH

[lepBbIM pesyJsibTaToM M3 3Tol 06JacTH siBJsiercs: dhopmyna dinepa—Ily-
aHkape, ONUchbIBaloL1as SHJIEPOBY XapaKTEPUCTHKY TJ1aJKOr0 MHOr00Opasus Kak
CYMMY MHJEKCOB 0COOBIX TOUEK BEKTOPHBIX MOJIeH HA HEM.

BaxkHbIM HOBBIM OTKPBITHEM B 3TOH 00JaCTH siBJsIETCS OOJblIasi TEOPHUs,
CoJleprKalllasi MHOro aHaJlorHuHbIx dopmyd, onyburkoBanHas M. KasapsHom
HecKoJbKo JieT Hasza (M. Kazarian. The Chern—Euler number of circle bundle
via singularity theory // Math. Scand. 1998. Vol. 82, Ne 2. P. 207—236; M. Ka-
3apsin. OTHocuTesbHas Teopust Mopca paccioeHHi Ha OKPYKHOCTH U LIMKJIHUe-
cKHe roMoJioriu // ®yHKuMoHanbHbI anaus u ero npuoxenusi. 1997, T. 31,
Boin. 1. C. 20—31).

Pesysbratamu Teopun Kasapsina ciay:kat ¢opmyast 049 unsapuarmos
MHO02000pasuil 1 omobpaxcenull, solpasaroujue ux 1yeped cymmol 0606-
WeHHbLX <UHOCKCOB» HEKOMOPLLX AHAAUMUYECKUX 00BeKMO8 (HYyAU BeK-
MOopHbLX noaell ual kpumudeckue mouku ¢pyuxyuu). lpuuyoausoe ceoii-
CMBO IMUX UHOEKCO8 3AKAIOUAENC 8 MOM, MO OHU ABALIOMC He ye-
AbIMU, @ PAYUOHANOHOIMU Huciant (cpedu KOMOPbLX 8CMPeUaromes Yucia
bepuyaiu u m. n.).

[TockoJibKy 3HAUEHHsI OKOHUYATENbHBIX HHBAPHAHTOB 1leJIble, Mbl OGHAPYHKH -
BaeM CB0e0Opa3Hble TEOPETHKO-UUCAOBbIE CBOMCTBA OCOOEHHOCTEN Pa3JIMUHbIX
aHaJIMTHUECKUX 0ObEKTOB (M0 aHAJIOTHK C TEM, UTO dHIepoBa XapaKTepPUCTHKA
OPHEHTHPOBAHHON TMOBEPXHOCTH UYeTHA, WJIM C TPUCYTCTBHEM 3HAMeHaTess 3
B COOTHOIIEHHH MEXK/y CHIHATYpaMM W MepBbIMH udcaamu [ToHTpsruHa uerhli-
pexmMepHbIX MHOrooGpasHit).
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Teopusi Kazapsina 6bisia 661 BHICOKO OlleHeHa, ckaxkeM, Disepom, [lyan-
Kape, Xordom, Mopcom, YUTHH, HO s COMHEBAIOCh, CIIOCOOHO JIM CETroHSILI-
Hee MaTeMaTHUeCcKoe COOOIIeCTBO OLEHHUTb 3TH delcmaumenvHo Gyrnoamen-
MmaavHole Pe3yJbTaThl.

WMurepecHo, uto aaxe KJaaccuueckasi dopmysa [liokkepa st maocKux
asnreOpanuecKux KpUBBIX BCe elle jajeka oT 0000LIeHHsl Ha CJyuyald BbICILIMX
pasMepHOCTel (TJie HYy»KHO CUMTATh pas/HuHble JIOKaJbHble uhcyaa Xo/Ka BMe-
CTO TMJIIOKKEPOBbBIX TOUEK Mepernta): i 3HaAKOM TOJILKO CO CTAPbIMU MOTBITKAMH
Canbmona—®uiiepa onucatb 47 0600611eHHbIX Gopmyd THna [lnokkepa s
48 ynced, CBA3AHHBIX C IJAHHOH MPOEKTUBHOK MOBEPXHOCTbHIO H €€ IBOHCTBEHHOM
noBepxHocThblo. OHAKO 3TH Kjaaccuueckue dhopmyJbl Canibmona—Puiepa He
OTHOCSTCS] HU HU K UMCJTY TIOHSATBIX, HU K YHCJYy 0OO0OIIEHHBIX (B JlyXe TEOPHH
XapaKTePUCTHUECKHMX KJIACCOB) COBPEMEHHBIMU ajireOpauuecKUMH reoMeTpamu,
JUIst KOTOPBIX UncJia 6 Tpu cueTe BhIPOXKIEHHDBIX YIJIOUIEHHH B JIBOMHBIX TOUKAX
1 8 B MoJykyOMUeCKMX TOUKax BO3BpaTa, BXoasiuue B dopmysbl [lnokkepa,
CTOJIb K€ CJIOXKHBI U1l TOHUMaHUsl, KaK W HOBble oTKpbITHs M. Kasapsina.

[To moemy MmHeHuI0, npobJiemMa Mnojcuera ocoGeHHoCTel (B KOTOPO# Teo-
pusi KasapsiHa JieiaeT cepbe3Hblil 111ar) SIBJSETCs OJIHOH W3 OCHOBHBIX 3ajau
MaTeMaTHKH, 3ajaueil GoJibLIero HHTepeca, ueM 3arajku Tira teopembl Pepma.

§ 9. 3epkaiabHble MHOTOOOpa3us

«Muppop-Teopus» (HU3HKOB COCTOsIIA B 3araJlouHOM 3KCIEPUMEHTANTLHOM
Ha6J1I0/IeHUH CTPAHHOTO COBMAjeHHsT PA3JIMUHBIX ynces XOJpKa map Tpexmep-
HBIX KOMIMJIEKCHBIX MHOT00Gpasnil, uuces, MoJCUUTaHHbIX ThICSUaMH KOMITbIO-
TepaMu THX (PU3UKOB.

5l 6bL1 omapaiien, Koraa MoM yYeHUKH OOBSICHHJIM MHE, UTO Ha CaMoOM
JleJie s caM OTKPbLJI TaKylo 3epKaJibHOCTb paHblile, HA3BAB €e «CTPaHHOH JBOM-
CTBeHHOCTbIO» (B pabore 1974 . mo kjaaccudUKalMKd YHUMOAYISIPHBIX 0CO-
GenHocteit). «B3aumMHO JBOHCTBEHHBIMU» OObLEKTaMHU ObLIM B MOEM CJiyuae
HeKoTopble ocobble asredpanueckie NOBEPXHOCTH, MOCTPOEHHbIE H3 HEKOTOPbIX
14 cneupanbHbIX 3aMeuaTesbHbIX TPEYroJbHUKOB Ha nyiockocTH JloGaueBcKoro.
[TapHble TOBEPXHOCTH aCCOLMHPOBAHBI CO CIMPAHHbIMU NAPAMU MPEY20Nb-
HuKos (peobpa3oBanye, NepeBoisiilee KaXK/bli TPEYTroJbHUK B IBOHCTBEHHBIN
eMy, IeHCTBYeT TOXK/IECTBEHHO Ha LIECTH TPEYroJibHHKAX, MepecTaB/sisi UjeHbl
UeTbIpeXx OCTaBIIUXCS Map).

Hcropusi sakonuusach tem, urto A. [usenmanrs nocmpoun mamemamute-
CKYI0 meopuio, 00DACHAIOUWYIO 3ePKANbHYIO cuMmempuio, 00Ka3as 2uno-
mesol QuU3UKOB Il NOAYHUB MHOCO Opyeux pe3yabmamos (OH HCMOoJb30Ball,
cpeau rpouero, HeKoTopble npeioxKennss M. Konuepnua).
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Teopuio [uBeHTans Manaraqn B CBOMX JIEKIMSIX MHOTHE CIELHaJHCTBl B
[Tapmxke, CLLA u npyrux mecrax.

OO U3 U3JI0XKEHUH 3TOH TeopuH cojepKuTces B HejnasHeil padote C. T. fo
B KHUre MeXIyHapoJHOTO MaTeMaTHUECKOTO COt03a, MOCBSAIIEHHOH HACTyMJIe-
HUI0 HOBOTO ThicsueseTnsi: «Mathematics: Frontiers and Perspectives» (Eds.
V. Arnold, M. E. Atiyah, P. Lax, B. Mazur. Amer. Math. Soc., 2000). Corsiacho
$lo, oH mpenocTaBu «TepBOe MOJHOE J0Ka3aTeJqbCTBO» TeopeMbl [MBeHTalIsI.
Ha camom Jesie 310 10Ka3aTesbCTBO OCHOBAHO Ha 3JIEKTPOHHBIX MHCbMax -
BEHTaJIs, OTBeUaloUMX 10 HA ero BOMPOChl O HEKOTOPbIX MecTax MyOJUKalllu
[uBeHTas (MecTax, KOTOpble OblIM TPY/HbI /IS TTOHUMAHUS UMTATENs, He 3Ha-
KOMOTO C NpeblIylliiMi paboTaMu 110 TOH TeMme).

C rnomollblo0 3TOro JIoKJAaaa st Hajleloch Crnoco6CTBOBATh BO3BPALLEHHIO
VCTHHHBIX aBTOPOB MHO2UM Pe3yJbTaTaM; HCTOPHUs CTPAHHOH TBOHCTBEHHOCTH
JMIIb OJIMH U3 HUX!

M3 nipyrux npuMepoB st Mory cocJiathest (1) Ha nmyGsnKalun aMepuKaHcKoro
SIAM B wiecTHmeCcsTbIX rojax, MPeACTaBISIIOLINE BEMHKYI0 Teopemy Kosmoro-
poBa 110 raMHJIbTOHOBBIM CHCTEMaM KaK MX coOCTBeHHOe 00001lleHHe TeopeMbl
Mosepa Ha aHaJIMTHYECKHUH cayuali (B To BpeMst kKak TeopemMa Mogepa Oblia ero
06006111eHHeM Teopembl KosiMoroposa (1954 1.) ¢ aHa/MTHUECKMX TAMHJILTOHO-
BbIX CHCTEM Ha CHCTEMbI, HMEIOLIHE TOJNbKO 333 HenpepbiBHbIE POU3BOJHbIE ).
Wi (2) npunucbiBanue pesysbratoB [lyankape no 6udypkauusiv npeaesbHbIX
UUKII0B (M ux o6Gobulenui, nosyuennoix A. Angponoseim) 3. Xondy (mpurnu-
ChbIBaHHe, KOTOPOMY CJIelyloT JaxKe (hpaHIly3cKasi U pyccKasi IIKoJa).

B HenaBHem nsnanun AMepHKaHCKOrO MaTeMaTHUeCKOro o6IIecTBa, MOCBsI-
1ieHHoM HacJiennio [lyankape, 6buto HaneuaTtaHo, uTo (3) OH He ObI 3HAKOM
C TMOHATHEM TJIAJKOro MHOrooGpasus. Y MeHs cosaaeTcsi BheuatTieHue, UTo
«COBpeMeHHble» MaTeMaTnku He3HakoMbl ¢ A. [lyankape (umsi KoToporo Ha
cranimn «JIiokceMBypr» mapuKCKoro MeTpo Hanucano Kak «Point Carré»)®.

N (4): s cabiwan Ha cobpanuu JIOH0HCKOrO MaTeMaTHueckoro o0lecTBa
pasroBop, MOCBSIIEHHbIH HECKOJLKHM «HOBBIM» TeOpeMaM aHIJIMHCKUX MaTe-
MaTHKOB MPO MaJible 1IyMOBble SP(eKTbl B AHHAMHUECKHX CHCTEMAX, KOTOPbIE
Ha caMoM JieJie OblH yxKe onyOanKoBanbl AHapoHoBbIM, [TonTpsirubiv u But-
Tom B 1935 1.

[IpaBna, kak GbLIO YIOMSHYTO B MOCJELYIOIIUX NeperH3IaHusIX KHUTH AH-
nponoBa n XafiknHa «Teopust Kosie6aHN#», UMsI TPETBETO aBTOPA KOTCYTCTBO-
BaJlo B nepBoM usaaHuu (1937 r.) us-3a tparuueckoil ouiMOKU» (9TO 03HAUAET,
KaK TIOHUMAaeT JI0O0H POCCUHUCKHUI uuTaTesb, uTo BUTT Obl1 paccTpessiH B
['YJIATe). JlxkenpunucolBausi MOIyT UMETb Pa3HOOOPa3Hble MPUUHHbI.

35TTyauKape yxke oOCyKaan 3Ty OWMOKY (<KBapPaTHYI0 TOUKy») B CBOMX Tekcrax. ITo ero
MHEHHIO, (paMHJIMsI POMCXOJUT OT OMACHOr0 «KBAJPATHOrO KyJaka» (poing carré) ero npejka,
TOYKA K€ KBaJPATHON He OblBaeT: OHa KpyrJas.
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3AJAYU K CEMUHAPY

B [lapuxke B auBape 2002 r.

1. Tlycrb dynkims f: R? — R — muorounen crenenn D. Haiitn nau6odinb-
111ee BO3MOXKHO€ UHCJIO KOMITOHEHT CBSI3HOCTH H HAUGOJIbllIee BO3MOXKHOE UHCJIO
3aMKHYTbIX KOMIIOHEHT napaboiuueckotl kpusotl ee rpaduka (T. e. MHOXKeCTBa

TaKNX TOUEK MIOCKOCTH (X, i), LIS KOTOPBIX fuefyy = [3,):

bo(Par(f))=2,  by(Par(}))="?

Jlaxe nuisi cayuasi D =4 Heu3BeCTHO, JIOCTHraeT Jiu b, 3HaueHus 4, a KOH-
crantel C U3 HIKHEH U BepxXHel OLeHOoK npH 6osbwux D, by ~ CD?, otsnua-
I0TCSl B UeThipe pasa:

(D—1)D—-2)

; <b<(2D—5)D—3)+1.

2. [lyctb M CRP? — cradkasn aseebpauueckas nosepxHocme crerne-
nu D. Haiith nauGosibliiee BO3MOXKHOE UHCJIO KOMIIOHEHT CBSI3HOCTH ee Ta-
paboJIMUeCKON JIMHUH.

Koncrantel C w3 HiKHER U BepxHel olieHok Buaa CD® pasmuuaiorest B 20
pas:

D(D—1)D—2)
2

Huxune onlenku n3 3agau 1 1 2 03HayaioT CyllleCTBOBaHHE MOBEPXHOCTEN
C JIOCTATOYHO GOJILLIMM UMCJIOM 3aMKHYTbIX Mapa0oJMueCKUX KPUBbIX, a BepX-
HUEe — HEeCYIIeCTBOBAHHE MMOBEPXHOCTEN CO CJAUIIKOM GOJIBIIUM UX YHCJIOM.

<b<10D*—28D% +4D + 3.

3. Ilycts F: S'— R raaakas dyHkiws; ona nasbiaetcst D-eunepboaute-
cKotl, ecain BTopol auddepentman d*f ognopoanoit dynkumu f(x, y)=r’F(p)
(rie x =rcos p, y =rsinp) runepboanuen (o6aaaaer curHaTypoi (4, —)) Bes-
ne B R*\0.

Haiiti cBsi3Hble KOMMOHEHTBI TPOCTPaHCTBA D-runepOouuecKux yHKUHH:
asasemes au urndekc (paBHbIi ukcay 060poTos Kpecta d2f =0 npu ogHOM 06-
X0Jle TOUKH (X, ) BOKPYT Hauasia KOOpJHMHAT) e0UHCMBEeHHbIM UHBAPUAHMOM
KOMNOHeHmbl c83HOCMU? MHO0XKeCTBO 3HAUEHHH, JOCTHraeMbIX MHIEKCOM,
6eCKOHEeYHO M He OrpaHHueHO CHU3Y (HO OrpaHHueHO CBEpPXY).
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4. B nosmHomuasbHOM ciyuae (Koraa [ siBIsieTCst TPUTOHOMETPHUECKHUM
MHOTOUJIEHOM, a [ — OOBLIUHBIM OJIHOPOJIHBIM MHOTOUJIEHOM cTereHd D) HalTH
YUCAO CBA3HLIX KOMNOHeHm npocmparcmea D-eunepboiuueckux mHoeo-
yaeros. Pacter jin oHO JiMHENHO 1o cTenenn D rpu ee yBeJUUeHUH?

Bonee nompo6Ho o 3amauax 1—4 Hamucano B Moell HemaBHed paboTe
«AcTpoujiasibHasi TeOMETPHST TUITOLMKJIOU] U TOMOJIOTHS TeCCHAHOB THIep6o-
JIMUECKUX MHOTOUJIEHOBY (Ycnexu Matematuueckux Hayk. 2001. T. 56, Bbir. 6).

5. Paccmorpum ynpasasemyio dunamuueckyro cucmemy X =o(x,u), rue
X SIBJISIETCSI TOUKOM HA KOMIAKTHOM (ha3oBoM MHOrooGpasuu M, a u npuuajyie-
YKUT MHOTOOoGpasuio yrpassiiounx napamerpos U. Iycets f: M — R —ryazakas
ueresas yHKyus.
WcenenoBath sapuayuonnyio 3adauy O HAXOHCOCHUU MAKCUMYMA
T

cpedneco no B8pemeril f:lim T"Sf(x(t))dt NpU  ONTUMAaJLHOM BbIGOpE

0
ynpasJstoiieil pyHKumK w(t). (3anauy 3Ty MOXKHO paccMaTpuBaTh JUGO TpH
¢pukcrpoBaHHOM HauasbHOM ycsoBuH X(0), 6o BHIOHpPAs ONTHMANBHBIM H
€ro — 3TO JIBe pa3Hble 3a/auu.)

Ecan 3anaua (t. e. napa QyHKUMHA 0 ¥ [) 3aBUCUT OT HEKOTOPOTO BHELIHETO
napameTpa, TO CTpaTerus ONTHMH3ALMKU U ONTHMAJbHOE CpPe/lHee MOTYT MMETh
0co6eHHOCTH («(ha3oBble MePeXobl» ) B TOUKAX U3 eunepnosepxHocmu ¢haso-
goulx nepexodos, Jexalleid B MHOroo6pasun P 3HaueHHil BHELIHEro napamerpa.

Tpebyetcst nafitn obwjue ¢asosvie nepexodel, 803HUKAOUUE 8 BAPUA-
yuoHHot 3adade, xotsi Obl B cjlyuae, Korjaa paamepHocti Mmuoroo6pasuit M, U
1 P noctatouHo mMadbl. 3aaaua siBaseTcs OTKPLITOH Jlaxe B TOM cJydae, Korja
BCE paccMaTpuBaemble MHOro0oOpa3usi OJHOMEPHbI, HOO y»Ke TOraa BO3HUKa-
10T HEKOTOpPble HETPUBHAJIbHbBIE YCTOHUHBbIE OCOOEHHOCTH (CM. MOIO CTaTblo B
KypHavie « DyHKUHOHAJbHBII aHatu3 | ero npujoxkenus». 2002. T. 36, Bbin. 2).

6. Ilyctb f: M — R — rnankas gpyHKUHS Ha KOMIAKTHOM PUMaHOBOM MHO-
roo6pasuu, 0 < r < R < oo — 1Be npyrue raajkue ¢hyHkurd Ha M. Mcenenosathb
BapHalMOHHYIO 3a1auy 0 MAaKCUMH3alMH /ST CPEIHEro 10 TPOCTPAHCTRY

j= (S f(x)p(x)dx> / ( { p(x)dx>

M

MpH TOMOIIK BbIGOPA pacrpeiesieHust Mace, OMpeae/IsieMoro mioTHOCTBIO p MO
OTHOUIEHHIO K 3JIEMEHTY PUMaHOBOr0O o6'beMa dx, YI0BJIETBOPSIONIEH HepaBeH-
ctBaM r < p < R Besne Ha M.

Hccnenopath o6iime $ha3oBbie nepexojibl B cyuae, Korjia f, r 1 R rJ1aako
3aBHCSIT OT BHEIIHHUX MapaMeTpPoB.
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JlokasaHo, uto onTHMaJjbHas CTpATerdsi COCTOMT B CJejylolieM: {B3sTh
p=rupu f(x)<cup=Rnpu f(x)>c s HEKOTOPOI KOHCTAHTbI C}, HO CJyuad
(ha30BBIX Mepexo10B TpeGyeT HeceI0BaHNsT BO3EHCTBHST HEKOTOPBIX CTPAHHBIX
JorapuMUUeCKUX 0COOEHHOCTEN M WX pa3pelieHHil B CJlyyae ueTHOMEPHbIX
MHOro0Opasuil M, 0co6eHHOCTel, KOTOPble BO3HUKAIOT BO MHOIHX (PU3UUECKUX
3agauax. O6 sToM HamucaHo B cratbe B. Apnosbaa «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). I1ep. B kH.: Hesuneitnbie
3a/laun MaTeMaTHueCcKo# (PU3UKH 1 cMexkHble Borpockl. T. 1: B uecTb akajemuka
O. A. Jlagepkenckoit. HoBocu6bupcek, 2002).

7. Tlyetb wg: M? — R — riajkast «HauajbHas» (QYHKIHsS HA PUMaHOBOM
MHoroo6pasun M (cjaydail IByMepHOTO AHCKa y¥Ke SIBJISIeTCs] MHTEPECHDBIM ).
Ucenenosath 3anauy munumuszayuu unmeepaia /lupuxie S(Vu)gdx, rie

M
(byHKLMS @ MOJyuyaeTcs W3 HaualbHOH (DYHKUMH Uy AHPHeoMophr3MoM MHO-
roo6pagust M Ha cebsi, COXpaHSIIOUUM 00beMbI (KHECHUMACMBIM NOMOKOM
acudKocmu»).

OKceTpeMasibHas QyHKUMS 4 OyaeT TIaAKoH, ecJiM HauasbHasi rJiajKas
dyukums uy: B2 — R ropoobGpasHa, T. €. paBHa HyJIO Ha TpaHUlle JUCKA H
MMeeT BCEro JHlb OJIMH HEBBIPOXKJIEHHDBIH (MOPCOBCKHI) MAaKCUMyM BHYTpPH
Jncka. B sTom ciyuae skctpemasibHast (OyHKUMST ¢ SIBJSIETCST CUMMeTpH3aliiel
(YHKUMY 1y (3aBUCSILLENR TOJLKO OT PACCTOSIHUS JI0 LIEHTPaA JUCKA ).

OjHako Mpu raaakol HauaJbHOH (DYHKIMH-TOPE Uy, UMelollel (Kak ropa
DJb6pyc) aBa JOKAJbHBIX MAaKCHUMyMa, pas3/ieseHHbIX CeLJOBOH TOUKOH, IKC-
TpemaJibHasi QyHKIHS, BUIMMO, MMEET 0COOEHHOCTD THIA |X| BIOJIb HEKOTOPOH
KPHBOI, pHUeM OCOOEHHOCTH KCTPeMaJbHON (PYHKLUMH HA KOHLAX 3TOH KpH-
BOH HEM3BECTHbI. 3ajiaua COCTOMT B TOM, UTOObI H3YUMTb 9TH OCOOEHHOCTH B
cJlydae NPOU3BOJILHON HAUANLHON (DYHKLMH L.

3anaua 7 cBfizaHa ¢ ypasHeHuamu IJirepa cMayuoHAPHO20 COCMOSA-
HUs 04 08YMepHOL Hecocumaemor euopoouHamuky t macHemoauopo-
duramuku. B rnaakoMm ciyuae 3TH ypaBHEeHHS! BbIpa)KaioT (DYHKIHOHAJIbHYIO
3aBMCHMOCTL MexXKIy HeKoTopol dynkuueil [ na M? u ee jansnacuanom (ux
ckobka llyaccona doarxucHa Ooime MoidecmsenHo pasgHa Hyuo).

3ajaua COCTOUT B TOM, UTOObI paclIMPUTb 3TO ypaBHEHHe Ha OoJiee LIMPO-
KU KJ1acc ¢yHkumil. [lanHas 3anaua siBasieTcsl Tak:Ke yIpoIlleHHBIM (JAByMep-
HbIM) BApMAHTOM TpexMepHoi 3aaaun CaxapoBa 0 MaA2HUMHOM noAe 38e300L,
obradaloujem MUHUMAALHOL 3Hepeuel (B TPpeXMepHOM cJjyuae ypaBHEHHUS
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Diislepa o3HavaloT paBeHCTBO HyJt0 cKoOKM [lyaccona 6e31MBHPreHTHOrO BeK-
TOPHOTO MOoJIsI ¢ ero potopoM). bosiee neranbHoe M3MoKeHHe (a TaKKe CCHIIKHU
Ha Mot paboty 1974 r. no 9TOMy MOBOJlY) COAEPIKUTCSl B HANHCAHHOH MHOIO
Bmecte ¢ bB. A. Xecunoim kuure «Topological Methods in Hydrodynamics»
(New York: Springer-Verlag, 1998. P. 69—81, 112—193. (Applied Mathe-
matical Sciences, 125)). Paguuua mexiy rupoanHaMHuecKUM U MarHUTOrH-
JPOIMHAMHYECKHUM BapHALMOHHBIMU MPUHIMIAMHE COCTOMT B TOM, UYTO B OJIHOM
cJlyyae CoXpaHsomnM 06beMbl 1Hu(deomMepdH3MoM MepeHoCHTCs (MarHuTHoe)
noJsie, a B JPYroM — BHXPb HCKOMOTO MOJisi (CKOPOCTEH), SHEPrUsi KOTOPOTo
MHHUMU3UPYETCS.

8. (C, B, A)-nepecmanoska nocaedosamervwocmu {1,2,...,n} crapur
B KOHell nojmnocjenoBaresnbiocts A={1,2,...,a}, nepen Heil cTaBUT MO-
cnenopatenbiocth B={a+1,...,a+ b}, a B Hauayo — 1oC/1€/10BaTEILHOCTh
C={a+b+1,...,n}.

Hekotopble u3 3tux (17— 1)(n—2)/2 nepectanoBok yukiudeckue (Kak
npubaB/ieHne MOCTOSIHHONH B BblUETAX MO MOJYJIIO /1), @ HEKOTOPbIE H3 LIUKJIH-
YeCKHX MepecTaHoBOK MpaH3umusHel (Kak npubaBaeHne KOHCTAHTHI 1).

Haiimu 0010 yukauueckux u mpaH3umusHolx nepecmanro8ok 80 8Cex
(C, B, A)-nepecmarnoskax npu 60abuiux .

Cpenn 45 (C, B, A)-nepecranoBok 1yisi n = 11 umeercst 22 UMKJIUUECKHE e~
pecTaHoBKH (BCe OHH TPAH3UTHBHDI), a MIPH MEHbILIMX 3HAUEHHUSIX 1 KOJIMUECTBa
LMKJIHUECKHX M TPAH3UTHBHBIX €PECTAHOBOK 06PA3yIOT CTPAHHYK HEMOHOTOH-
HYIO MOCJ/I€0BATEbHOCTD.

Cpenn Bcex n! mepecTaHOBOK MHOXKECTBA U3 1 3J1€MEHTOB TPaH3UTHBHbLIE
nepecTaHOBKH ABJSAIOTCS MaJloi foJel (Mx (1 — 1)!), a uncsio Beex LMKIMIeCKUX
repecTaHoBOK, BUAMMO, 00pasyeT acMMNTOTHUecKH Ty e (1/n-10) uacth o1
YhCJia BCeX MEPECTaHOBOK, UTO W UMCJIO TPAH3UTHBHBIX LHKJIHUECKHX.

Taknum oGpasom, Mbl BUHM, uto 8 cayuae (C, B, A)-nepecmarnosox cma-
MUCMUKA COBEPULEHHO Opyeas, 4em 8 cCayuae 8cex nepecmnano8oK (MoKHO
HCCJIEI0BATh TO K€ OTJIMUME U JJIsl IPYIHX [MepecTaHOBOK MHOXKECTBA M3 He-
CKOJIbKUX OYKB, NedCTByIOlMX Ha GoJiblieM MHOXKecTBe {1,...,1n}).

Bce 3ti Borpockl OblIM MOCTaBeHbl HA MOEM MOCKOBCKOM CeMHHape B
1958 . B nopsijike ynpoluleHHsi 3ajiaud U3 TEOPHUH JIMHAMHUUECKHX CHCTeM 00
oToGpakKeHHH, MepecTapJsiioleM 6JI0KH (3a1a4a o epeksaabiBaHNH OTPE3KOB).
O06 3toil 3ajaue nozx:ke UL1a peub B Moell GoJibllol ctathe 1963 1. mo ra-
MUJILTOHOBBIM cucteMaM (YMH, 1. 18, Ne 6). CoBpemeHHO€e COCTOSIHUE 3TOH
npobJembl (ocobenHo riy6oko uccaenoBanuoit M. Konuesuuem u A. Sopu-
yeM) orMcaHo B HenaBHell crathe 3opuua «How do the leaves of a closed
I-form wing around a surface?» B kuure «Pseudoperiodic topology» (Eds.
V. 1. Arnold, M. E. Kontsevich, A. V. Zorich. Amer. Math. Soc., 1999).

95



KoH1leB1Y HeJTaBHO 3aMeTHJI, KOMMEHTHPYS1 HOBO€ H3liaHKue KHUTH «[1poGJe-
Mbl APHOJIbJIa», UTO MepecTaHOBKH TpeX GJIOKOB BCErJla OKa3bIBAOTCS SKBHUBA-
JIEHTHBI BpallleHusIM. 3ajaua 8 TpeGyeT OnpeesiuTh, HACKOJILKO 4aACbl KOHTP-
MpUMEPBI TAKOH «3KBUBAJEHTHOCTH» (CYIIECTBOBAHHE TAKHX KOHTPIPHUMEPOB
MHe OblI0, KOHEUHO »Ke, M3BecTHO ellle B 1950-e rIT., Korma s mpuayMbiBal
3ajlauy O MepekJiajblBAHUU OTPE3KOB).

9. Otobpaxenne C"—C" (uan CP" — CP") HasblBaeTcs ncesdoxom-
NAEKCHOIM, €CJH OHO nepesooum KOMHACKCHbLe NOONPOCMPAHCIMEA 8
KOMNAEKCHbLE NOONPOCMPAHCMBA (MOKHO OTIEIbHO PACCMaTPUBAThL CJydyau
BEKTOPHBIX, a(P@MUHHBIX W MPOEKTUBHBIX MOANPOCTPAHCTB — BCe 3 cJyuas
UHTEPECHbI ).

Bemectsennpiii guddeomopdusm CP?* — CP? sipyisietcst MCeBIOKOMITIEKC -
HBIM O0TOOpaKeHHEeM TOT/Ia U TOJILKO TOTAA, Korja Ju6o oH NMpejicTaB/seT coOoi
KOMIIJIEKCHOE TMPOEKTHBHOE OTOOpaXKeHHue, JIMOO SIBJSIETCS KOMIO3ULMEH 10—
CJIEJIHErO C KOMIJIEKCHBIM COMpsiXKeHUeM (aHAJOMHUHOE BEPHO W IS JPYrHX
BApPHAHTOB: BEKTOPHOTO U ah(hUHHOTO).

Cyuwecmsyrom au Opyeue nceB8OOKOMNACKCHbLE 2OMEeOMOPHUIMbL?
lpyeue ncesdokomniexcrole buexyuu?

OTH BOMPOCH! JOJKHBI ObIIIH Obl GBITh HCCJIEI0BaHbl [MIbOEPTOM KaK YacThb
AKCHOMATHUECKOTO OMUCAHUS MPOEKTHBHON reOMETPHH, HO, TIO-BHIMMOMY, €ro
1IKoJIa He oOpaTH/ia BHUMAaHUs Ha 9TH OCHOBOIIOJAraiolile npobJembl.

10. YUto6bl chopmyinpoBaTh KBaTEPHHOHHBIH aHAJOT TIPe/IbILYIIeH 3a1auH,
HaJI0 pas3jinuaTh JieBble MOJNPOCTPAHCTBA U TMpaBble MOANpocTpaHcTBa. J1 Obl
NPeIOKUI HCCAE0BATL Te 0TOOpaXKeHHsI, KOTOpble MePeBOJISAT MpaBble U Jie-
Bble TOJIPOCTPAHCTBA B TpaBble W JieBble MOANPOCTPAHCTBA (paspeliast 0TO-
OpaxkaTh JieBOe Ha MpaBoe).

O BellleCTBeHHBIX NIaJKUX BapuaHTax 3amad 9 u 10 MoxkHO TpounTaTth B
JIBYX MOHX CTaTbsIX B KypHaJsie « DyHKIIMOHAJLHBIE aHaJIM3 H €T0 MPHJIOKEHHUS».
2001. T. 35, Ne 4, C. 1—7; T. 36, Ne 1. C. 1—15 (nepBasi ctaTbsi Ha3bIBaeTCsl
«O KoMmIIeKCH(UKaMK TeTpasapa», a Bropas — «O MnceBaOKBATEPHUOHHOH
reOMeTpUm> ).

11. ITapanurma KoMJeKCH(pHKALMK W KBATEPHHOHU3ALMK MCII0Jb30BaJIaCh
MHOI MHOTO pa3 (cMm., 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) 1 mou «CummiekTHUKALMK U KOMIUIeKcHpuKauuu...» B « The Arnoldiest»
(Amer. Math. Soc., 1999. P. 23—27. (Fields Inst. Communications, 24))).

Hanpumep, ceituac yxKe 10Ka3aHo, UTO KOMAACKCHbIM 8APUAHMOM me-
mpasdpa asaaemces okmasodp: “As = Bs.
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Tenepb 3ajlauel ABJsgeTcs J10Ka3aTh Moe CTapoe MpearnoJiozKeHne o Tom, 4yTo
UX KBAaTEPHUOHHBIM BapPUAHTOM SIBJISIETCsA MKOCA3P:

H C
Ag = Hg, 83 = H3.
BbiTh MOKET, CTOMT HAUaTh ¢ paccMoTpeHHst 6oJiee MPOCTOro MJOCKOTO c/yyvast:
C H C
A2=BQ, AQZHQ, BQ=H2,

CBSI3bIBAIOLLETO IPYMIbl CUMMETPHI TPeyroJibHUKA, KBajpaTa W MTHYroJbHHKA.

CJI0KHOCTb 9THX YTBEPXKJCHHH B HX HeMaTeMaTHuecKoH npupoje: 3ada-
ya ckopee cocmoum 6 mom, 4mobol Haumu pazymnoe onpedenexie s
HehopMasIbHOH OTlepaluy KBaTepHUOHNH3AIMH, YeM B JIOKA3aTeJbCTBE TOTOBBIX
MaTeMaTHYeCKHX yTBep KIeHHH.

12. Kaycmukotl nepuoduueckoii ¢pynxyuu g: S' — R nasbiBaercst Kpu-
Basi Ha MJ10CKOCTH R? hyHKIMF

Gag: S'—R, Gap(p)=g(p)+ Acosp+ Bsingp,
cocTosiias U3 Tex QyHKLKiA, KOTOpble He BJSIOTCS MOPCOBCKHUMH:

{(A,B)ER’: Tp: G y(p) = G{ y(p) =0} .

Kayctuku oOUMX TeprHojHuecKUX (DYHKIHH HMEKT MHOTO WHTEPECHBIX
CBOWCTB: HAMIPUMep, y¥ KA Aol KaycmuKku no Kpatinet mepe yemolpe mouxu
8038PAMA W ee AAbMepHUPOBARHAL 0AuHa (aJbTepHUPOBAHHAS CyMMa JTHH
ee MHTEpPBAJIOB MEXJy TOUKaMH BO3Bpata) pasHa Hyao. Ecau y kaycmuku
POBHO 4emolpe MOYKU 8038pAMA, MO OHU 00PA3YION NAPAALCA02DAMM
(B TOM ciiyuae, Korja Touek BO3Bparta GoJibllle UeM UYEeThIpe, LIEHTP TSXKECTH
YETHBIX TOUEK BO3BpATa COBMAJAET C LIEHTPOM THXKECTH HEUETHBIX).

3anaua 3akjarouaercsi B TOM, UTOObI 3aMEHHTb TJIAJIKyH MEPHOHUECKYIO
(GYHKIMIO HA TOYHOE JIarpaHKeBO MOAMHOroo6pasue GpazoBoro uaunapa T*S!.
[Tonmuoroo6pasue, cooTBeTCTBYIOlee (DYHKIMU,— 3TO Tpaduk ee audde-
peHuuasa. IIpousBosibHOE JarpaHkKeBo MOAMHOrooO6pasne He 0053aTesbHO
SIBJISIETCS] CEUEHHEM KOKacaTeIbHOTO PacCyIOeH s, a rpaMK COOTBETCTBYIOLIETO
KMHOCOBHAUHO20 NOMEHYUAAQ» He 00513aTeJIbHO JI0JKEH ObITh HMMEPCHPO-
BAHHOW KPHUBOH: OH MOXKET MMETb TOUYKH BO3BpATa.

MHTepecHo BBISICHUTD, UTO COOTBETCTBYET CBOMCTBY KAyCTHK UMETb UeThbIpe
TOUKM BO3BpATA /ISl TOUHBIX JIarPAH2KEBbIX MOJAMHOr000pasHii, U UeM OKazKeTcst
meopena llImypma—Iypsuya o Hysax pados @ypoe (saBasiomasics UHbU-
HHUTE3UMAJIbHBIM aHAJIOTOM T€OpPEMbI O TOUKAX BO3BpaTa KayCTHK) 048 MAaKix
HOBOLX <MHOCO3HAYUHOLY NepUOOULeCKUX DYHKUUL>.
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OnbIT NMpebIIyHUX UCCAe0BAHUI MOKa3aJ, uTo CJelyeT PacIiupuTh Te-
oputo Mopca 0ObIUHBIX (DYHKUMH 0 meopuu nepecederutl 1aepaHicesolx
MHO2000pasuil 8 cumniekmuueckoll monoaoeuu («Iunoressl ApHosibaa»
1965 r., o6ob6watoume «Ilocennioto Teopemy [lyankape» u siBUBLIMECS OT-
NpaBHBIM MOMEHTOM JIJIsi CO3aHus roMoJioruilt dyioepa 1 MHOTHX IPYTHX Bellei
B CUMIJIEKTHUECKOH W KOHTAKTHOU TOTMOJIOTHH ).

Henasno Yekanos u Ilyuikapb ucnosb3oBasu 310 060611eHHe /s 10-
KazaTtesqbcTBa Moel runoresbl 1993 . o cyuecmsosanuu wemoipex mouex
sozspama npu A060M 8vl8OpaUUBAHLL 80AH0B8020 (hporma (V. Arnold.
Topological Invariants of Plane Curves and Caustics. Amer. Math. Soc., 1994.
P. 60. (University Lecture Series, vol. 8)). OnHako MHe HesiCHO, I0CTATOUHO JIU
MCIOJIb30BaTh HX BAPHAHT KOHTAKTHBIX KOrOMOJIOTHIT UeKkaHoBa JIjist MTOHUMAaHHS
CUTYyalIMH C KaYCTHKAMH TOUHBIX JIarpaHKeBbIX MOJAMHOr000pasuii (T. €. JiexKaH-
JIPOBBIX Y3JI0B, JIEKAIIUX B MHOTOOOpA3uu 1-CTpyil nepuoanueckux yHKIMN).

13. O6cy:xnaBuiasicsi Bblllle TEOPHS] KAyCTHK MEPHOIMUECKUX (DYHKUMEH H
JlarpaHXKeBbIX MOJAMHOro06pasnil 3aBucesia 0T PYHKIHH X = C0S U y =sin ¢,
onpejieJieHHbIX Ha OKPYKHOCTH X° + y* = 1. 3amensn okpymcrocms Ha Opy-
ey Kpusyro, HanpuMep Ha anrebpauueckyro kpusyto C: f(x,y)=0, a g —
Ha QYHKUHMIO, ABJASIOLLYIOCS orpaHHueHHeM Ha C (pyHKIMM, OMpejieseHHON Ha
MJIOCKOCTH, HAMTPUMeP MHOrousieHa P(X, ), Mbl MOxKeM onpeiesutb C-KaycTh-
Ky (Kak KpPHUBYIO, COCTOSIYIO M3 HEMOPCOBCKHX OrpaHHueHHi (DYHKUHMH BHIA
P+ Ax+ By na C).

Tenepb 3amaua cocToUT B TOM, UTOOBI 0006U UMb meopemol LImypma—
lypsuya o padax ®ypoe (06061IUTH B TOM CMbICJIE, KOTOPbIH 00CYXKAaJCs B
3anaue 12 u Gosiee 1eTasbHO B CTaThe 10 aCTPOUAAJIbHON FreOMETPUH B «Ycre-
xax maremaTtuueckux Hayk». 2001. T. 35, Bbin. 6) na cayuai C-xaycmux,
MOCTPOEHHBIX 110 KPUBBIM C, SBJSIOIIHUMCS 00001IEHHEM OKPYKHOCTH, HCTOJb-
3yeMoil B 3ajaue 12.

Takne KayCTHKH SIBJISIIOTCS a/reGpanuecCKUMH KPUBBIMU (TOTO »Ke pojia, uTo
u C). B cayuae 3anaun 12 onu Oblid, Kak 1 OKPY2KHOCTb, PALMOHAJILHBIMH KPH-
BbIMH. TakuM 06pa3oM, KayCTHKH TPUTOHOMETPHUECKMX MHOTOUJIEHOB SIBJSIOTCS
YHHKYPCaJbHbIMH KPUBBIMH, @ HX PUMAHOBBI MOBEPXHOCTH — Chepamu.

Kpome Toro, Ka)jioil nepuoanueckoil GyHKUMH U3 3aj1auu 12 U Kaxkaomy
P B jaHHOM cJ/yuae MOXHO COIOCTaBHTb OOdHOnapamempuueckoe cemeli-
CMBO <BOAHOBBHLX PPOHMOB» — KPUBbIX, COCTOSLINX U3 T€X TOUEK MJIOCKOCTH
{(A, B)}, mst kotopbix orpanuuenue (P + Ax+ By)|c uMmeeT puKcupoBaHHOe
KPUTHUECKOE 3HAUeHHe (KOTOpoe sIBJISETCS MapaMeTpoM CeMeHCTBa ).

At ppoHTHl OyayT asre6panuecKUMK KPUBLIMHU (TOrO Ke poaa, uto u C),
T. €. PallMOHAJILHBIMM B CJlyuyae TPUTOHOMETPHUECKHX MHOTOUJIEHOB, KaK B 3a-
Jaue 12.
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Bomnpocbl 0 Toukax Bo3Bpara, aJbTePHHPOBAHHbLIX JUIMHAX W T. A., NOCTa-
BJ1eHHble il C-kaycTuK U C-dpoHToB anrebpanueckoit KpuBoi C GoJibluero
pojia, CTaHOBSITCSl 0COOEHHO HHTEPECHBIMH B KOMIIJIEKCHOM CJlydae, NOCKOJIbKY
M3BECTHO, HAMpPUMEP, UTO TJIaJKME BbIMYKJble KPHUBbIE HMEIOT UeTbIpe Bellle-
CTBEHHBIX TOUKM BO3BpaTa (/i GOJIbILIEro KOJMUECTBA TOUEK BO3BpaTa Halo
TpeGoBaTh HekoTopoe 06o0lIeHHe BbinykaocTH). Ho naxe B pauuoHajbHOM
cJlydae W B CJlydae BBIPOXKAEHHOH SJTHITHYECKOH KpUBOH 2 = x° + x? cyie-
CTBYIOT HHTEPECHbIE 3a/laul, KacalollMecs Touek Bo3BpaTa KayCTHK U JIBOMHbIX
TOUeK BbIpOKJIeHHOi KpuBoil. C. HaTaH30HOM OblH 0MyGJMKOBaHbI HEKOTOPbIE
006006111eHust Teopembl LLTypma—IypBuua Ha ciydait 60/b1KX poioB. OnHAKO 5
He CMOT M3BJI€Ub U3 HUX XOTb KakKue-HUOY/b MoJie3Hble 3HaHUst 0 C-KayCcTHKax
1 o C-¢poHTax ais anreGpandeckux KpuBbix C 6oJsiee BHICOKOTO PoOja.

14. Hccaenosats mpuaneyiayun mopa T?, nocmpoernsie no Kyouye-
CKOMY MO0 ascebpauyeckux ducen (¢ NOMOUBLIO MHOCOMEPHOLX UCHHbLX
opobeit). Tloctpoenue naunnaercst ¢ matpuil A € S1(3,7Z), nmeroleit Tpu
Pa3JIMUHBIX TIOJIOKUTENbHBIX COOCTBEHHBIX 3HaueHHsl. Tpu cooTBeTCTBylOIIME
MHBApPHAHTHDIE TIOCKOCTH et R? Ha 8 HHBapHaHTHBIX OKTAHTOB. B Kaxaom
OTKPBITOM OKTAaHTE COJEPKUTCS MOJYrpynna ero LejblX Touek. [paHuua Bbi-
NyKJI0H 0GOJIOUKH 3TOrO MHOXKECTBA (MHOXKECTBA LEJbIX Touek {72 M okTanT})
HasbiBaercsi napycom. [lapyc unsapuanren non neiictBuem A. OH siBJsier-
cs1 (6eCKOHeUHOH ) MHOrOrpaHHOH TOBEPXHOCTBIO, TPaHNH KOTOPOH — BBIMyKJIble
KOMITaKTHBIe MHOTOyrosbHUKH. lupuxie u Llyumaum (Tohoku Math. J. 1983.
Vol. 35. P. 607—639) nokasaJu, 4to napyc UHBapHaHTEH TOJ IHCTBHEM KOM-
MyTaTHBHOK NOArpynbl Z2 rpynns SI(3, Z), cocrosiiieil U3 MaTpUIL C TEMH JKe
MHBAPUAHTHLIMU TIOCKOCTSIMM, UTO U 1Jis1 A.

Top, o kKoTOpOM HzIeT peub B 3ajaue 14, sBJsiercst (haKTOPIPOCTPAHCTBOM

T? = (napyc A)/7Z?.

On pasbuBaetcsi Ha o6pasbl rpaHel napyca npu oToOpakeHuu HakTopU3aluHy.
O0pas KaxJ10il TpaHu COJEPAKHUT HEKOTOPbIE «1leJible TOUKH» (00pasbl LeJbIX
Touek rpanu). Mtak, mMbl comocraBuiM Kaxaod matpuie A reomerpuueckuit
00'beKT: pasbuende Topa T2 Ha <BBITYKJble MHOTOYIOJbHHKH», COjeprKallie
«11eJible TOUKH».

3ajaua 14 sakmouaercsi B TOM, 4TOGbl MOHATh, Kakue paséuenus T? (u
KakKue MHOJNCeCmea <yeavblx modek») moeym Ooimo noAYUeHol U3 pagiuy-
HbLX Mampuy A W Y4TO B HUX 3aBHUCHT TOJILKO OT KyOHUECKOTO TOJIsl.

[Ipocreiimii npuMep 1aeT MaTpUlla «KyOUHLECKO2O 30A0M0O20 CeUeHUI»

3 2 1

A=12 2 1
111
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(0OBIKHOBEHHOE 30JI0TOE CeueHHe (\/5+ 1)/2 sSIBJISIETCS] CJIBUHYTHIM Ha | co6-
CTBEHHbBIM 3HAaUEHHUEM MaTpHILbI

KBAJIPaTUUHOTO 30JI0TOTO CEUEHHS ).

Tpuanryssus Topa, COOTBETCTBYIONIAsT MAaTpHLle KyGHUECKOT0 30JI0TOTO Ce-
yeHHsl, MOXKeT ObIThb OMHcaHa Kak pa3bHeHHe KBajapaTa AMaroHasblo Ha JBa
TpeyroJibHUKa (6e3 BblJleJIeHHbIX BHYTPEHHUX Touek ). Camble MPoCTble TPHAHTY-
JALMK 6bLH pacecMoTpeHbl B ctathe E. Kopkunoit B « Tpynax MaremaTtuueckoro
uncrutyta uM. B. A. Creksosa». 1995. T. 209. C. 143—166.

Paccmarpuas oany 3a apyroit marpuibl u3 SL(3, R), HauuHasi ¢ He OUeHb
60JILIINX, MOXKHO TMOJYUNTh HEKOTOPOE TIPEJICTABJIEHHE O TOM, KAKUMU ABASA-
10MCsl 8Ce BOZHUKAIOU UE MPUAHYAAYUL U MHOICECIBA OMMEUEeHHbLX MO-
yex. MOXKHO TaK:Ke HCCJIE0OBATH PA3JMUHble CTATUCTHKH JISl STUX TPHAHTY-
JISIUMIA: OTHOLLIEHUS MEXKJLY KOJHUECTBAMH TPEYTOJbHUKOB, UETHIPEXYT0JbHUKOB,
NATHYTONBLHUKOB U T. JI., CTATUCTHKM KOJIMUECTBA COCEJIHUX I'paHel BEPUIHHbI,
yypc/aa CTOPOH MHOTOYroJibHUKa M3 pasOueHHs, ynce] OTMEUEHHBIX TOUeK Ha
CTOpPOHAX M Ha BepUIMHAX, ...

Bblio Obl MHTEPECHO CPABHUMb MU CMAMUCMUKU ¢ COOMBEmCcmay-
OuUMIL CMAMUCMUKAMU 048 NPOUBOALHO BbLOPAHHO20 MPeyeoabHO20
KOHyca (¢ BepUIMHON B HauaJie KOOPJIUHAT).

Mo3KHO ObIJIO Obl la’Ke CPaBHUTH Pe3YJ/IbTaThl C aHAJOTHYHBIMH CTATHCTH-
KaMH IS TPaHMIL BBITTYKJIBIX 060JI0UeK MHOXKECTB, COCTOSIIIMX M3 LEJbIX TOUEK,
JIeXKalMX B TeJ1ax, OrpaHHyeHHbIX OOJBIIMMH TJIaJKUMU TTIoBepXHOCTIMH. Jpy-
TMM MHTEPECHBIM 0OBEKTOM sl CPaBHEHHs SIBJSAIOTCA pa3OHeHHs MJIOCKOCTH
Ha obaacmu Boporoeo co cayuatino pacnpedeseHHolmu yenmpamu 0o1a-
cmeil (obyactb BopoHoro ajist 1MCKPETHOrO MHOXKECTBA LIEHTPOB, JI€XKAIINX
Ha eBKJIMIOBOH MJIOCKOCTH, COCTOHT M3 TeX TOUYeK IMJIOCKOCTH, AJIST KOTOPBIX
JIAHHBIA LEHTP SIBJSIETCS] caMbIM OJIM3KUM CPEeJIH BCeX IEHTPOB).

M3yuasi BblllleONUCAHHbIE CTATHCTUKH, MX CJle/lyeT CpaBHMBATh C pacrpe-
JIeJIeHUIMU  «TIIolaiell obJacTeil», «IepuMeTpoOB TpaHULL», <JIJIHH CTOPOH>,
«ypceJl BEpLIMH», a 0COOEHHO C HX COBMECTHBIM pacrpejiesieHHeM, TaK Kak
nocJie/IHHe OTHIONb He SIBJISIIOTCST He3aBUCHMBIMH.

1 6Bl naxe TMpeTOKUI HCCJe0BaTh Ge3pasMepHble XapaKTepUCTHKH, Ta-
KHe KaK OTHOLLIeHHe «IIolla/b/(KBaapaT nepuMeTpa)» i «UMc/10 BepLIMH MHO-
FOYTroJIbHbIX 00J1aCTeil», Ubsi KOPPEJSALHUS TAKXKE ABJASETCHS UHTEPECHOH XapaK-
TEPUCTUKON pasOHeHUs.

Cunrast cpejiHHe BeJIMUHHBI, 51 Obl CKOpee cTasl paccMaTpuBaTh GoJiee cTa-
OuJIbHBlE cpedrue Ha edunuyy niowadu, YeM CpeliHue Ha oJHy obJacTb (rie
BKJ1aJl MaJleHbKHX 06J1acTel CJMIIKOM BeJHK M3-3a UX GOJIBIIOro Uncsa).
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15. CpaBnuBasi 3ajauy 14 co cayuaem oOwviunol yenwoil Opobu (nnis
KOTOPOH «TPHAHTYJISILIMK TOpa C OTMeUEHHBIMH TOUKAMH» MPOM3BOJBHBI, TaK
Kak Jiio6asi KoHeuHasl MocJIeI0BaTe/IbHOCTb HATyPaJbHBIX YHCeN SIBJISIETCS Te-
PHOJIOM HEKOTOPOTO KBAJPAaTHUHOIO MPPALMOHAJIBHOTO YHCA), s IOJKEH Mo-
BTOPUTb OJIHY CTapylo MHTEPECHYIO 3aJauy O CPABHEHHHM CTATUCTHK JIEMEHTOB
LeMHON Ipo0H CJlydailHo BLIOPAHHOTO UPPALIHOHAJBHOTO UMC/IA U LEMHBIX APO-
Oell cOOCTBEHHbIX 3HAueHWH cJydailHo BbiOpaHHOH MaTpuubl W3 SI(2,Z) c
BelleCTBEHHBIMH COOCTBEHHBIMU 3HAYEHUSIMH.

Jlnsi Hauasa paccMOTPUM Liefible TOUKH (p, ), onpelesiolye KBajapar-
Hoe ypaBHenue X2+ px+g=0 ¢ BelIECTBEHHBIMH KOPHIMH M TaKde, uTo
PP+ ¢*><N. Cperu 371€MEHTOB H3 MEPHOJOB LIEMHbIX APOOEH pelleHuii ITHX
ypaBHeHHH pacCMOTPUM JIOJII0 UHCJIa eIMHUIL, YHCaIa JIBOeK, U T. 1. [Ipenen nomu
3J1eMeHTOB k Tipu N cTpewmsiliieMcst K 66CKOHEUHOCTH MO OTIPeIesIEHHIO SIBJISIETCST
yacToTo 3JeMeHTa k JJIsT CJydailHOro KBajpaTHUHOTO HPpaldOHaIbHOTO
umcda.

HacToThbl 3/€MEHTOB MEPUOA0B COOCTBEHHBIX 3HAUEHUH CJIyuailHO BbIOpaH-
HbIX MATPHUIL MOXKHO OTIPENEJUTh aHAJOTMUYHO, €CJAH PACCMaTPUBATh LIEJIOUH-

a b
CJIEHHbIE MaTPHLLbI ( ), JUIs KOTOpbIX ad — bc =1, coGCTBEHHbIE 3HAUEHUS
c d

BelleCTBeHHbl U a® + b + > + d> < N.
OxKujaercsi, UTO 3TH JIB€ YACTOThI COBMAJAIOT, SABJISASACH B 000MX CJydasix
YaCTOTON 3JIEMEHTOB LIEMHON JAPOOH CJYyUaliHOTO BEIeCTBEHHOTO uKcJa.
dopmyana aisi nocsiesiHei

(wacrora &) =1n(1+ mym

Obli1a HalieHa [ayccom, a jokazana B 1928 r. P. Ky3bMHHbBIM, KOTOPBIH HCIOJb-
30BaJl proanyeckyio teopemy bupkroda (yrBepKaeHue 6blI0 J0Ka3aHO IS
BCEX BelIeCTBEHHBIX UHCEJ KPOMe HEKOTOPOro MCK/IOUHTENbHOr0 MHOMKECTBa
J1e6eroBod Mephbl HYJIb ).

Ogpnaxo eute B 1900 1. nosiBUJIMCH BE CTAaTbH, B HA3BAHUAX KOTOPBIX yIO-
MHHaJaCch Ta Ke 3ajaua:

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 coskasienuio, s He MPOBEPHJI, CONEPKa/IN JIH 3T cTaThi TeopeMy Kyab-
MHHa 1928 1., a 3HaUUT, UX MPOUTEHHE U OLLEHKA C COBPEMEHHON TOUKH 3peHHs]
TaKk)Ke BXOJAHMT B 3aJlaud Hallero ceMhHapa.
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Teopembr [aycca—Bumana—KysbmuHa 1 ux cBsisb ¢ mepoil

asasouelicss UHBApUanmHoL 0 Junamudeckoll cucmemor x— {1/x} =
=1/x—[1/x], o6eyxnatoresa B 6pounope B. M. Aprosbaa «Llenubie 1po6u».
M.: MIITHMO, 2001. C. 14—40. (Cep. «buba. “Maremarnueckoe npocneliie-
HHe”»).

B kauecTBe npyroii Mmozaesu, npuBosiileh K cratuctuke laycca—KysbmuHa,
51 y2Ke JIaBHO TpeJijiaraj pacCMOTPETb aCUMITOTHKY pacnpeiesieHust 3JIeMEHTOB
LeNHbIX ApoGeil sl palMoHaNbHBIX uuces p/q (pH cTpemaeHun p u g K
GeCKOHEUHOCTH ). DTa rurnortesa HelaBHo gokasaHa: M. O. Apneesa, B. A. Bbi-
KoBcKHil. Peltenne 3anaun ApHosbaa o cratnctrke [aycca—Kysbmuna. M-
CTUTYT TIpUKJaAHONH MaTeMaTHkH [lanbHeBocTouHOro otaeneHus Poccuiickoi
akajeMuu Hayk, XabapoBckoe otaenenue. [Tpenpunt Ne8. Biaausoctox, 2002.

CTaTHCTHKH apyCOB CJyYalHbIX TPEYroJbHbIX NUpaMuil B R® HensBecTHbI,
Ho M. Konuesuu u 0. CyxoB nokasaju MoM runotesbl o6 UX cyujecmsosa-
HUU 1 YHUBEPCAAbHOCMU (HE3aBUCUMOCTb OT MTHUPAMUJL): MX CTaThsl HAXOAUTCS
B kuure «Pseudoperiodic Topology» (Eds. V. I. Arnold, M. E. Kontsevich,
A. V. Zorich. Amer. Math. Soc., 1999).

K coxasiennio, 3TH MaTeMaTHuecKHe JI0Ka3aTeJbCTBA CYLIECTBOBAHUS He
OTBEYAIOT Ha ecTeCTBEHHbIE «(hH3HUECKHe» BOMPOCHI, HATIPUMED, 4eco boavuie:
Ueavlx MmoueK, AeHCAUUX HA pedpax napyca, Uil 4eivlx mouexk Ha npous-
BOALHOM Oompe3Ke molil Jce 0AuHbl ¢ KOHyamu 6 yeaolx mouxkax? Kakosa
NPONOPLUS MEKIY KOALHECHBOM MPEYyeOAbHUKO8 I UemblpexXyeONbHILKOB
(MM TPEYroJIbHUKOB M MATHYTOJBHUKOB), ABJSIOUIMXCA MPAHAMH Mapyca cJy-
yaiHoil mupamuabl? Kak pacrpesesieHo KOJMYECTBO 11eJIbIX TOUEK, JIeKaluX
Ha rpaHu: OoJibllie UX WJH MeHbllle, UeM Ha CJyuyalHO BbIOPAHHOH MJOCKOH
06/1aCTH Toil 2Ke MIoau? Pacnpesie/nienbl 4 OTHOLIEHHS <TLIOMIA1b/(KBagpaT
nepuMeTpa rpaHu)» Uit rpaHell mapyca Tak ke, Kak J/isi CyuyaiHoOro niocKoro
MHOTOYTOJIbHUKA, WJH MO-JpPyroMy?

Bce ati Bonpochl BASIOTCS TakkKe MpobJeMaMyi U 9KCnepumeHmatoHoll
MAMeMamuKu, TOCKOJbKY OblJIO 6bl HHTEPECHO TOJYYHTh SMITHPHUECKHE aH-
Hble IS, HATIPUMEp, <TICEBAOCAyYalHbIX» KOHYCOB, MOPOXKIEHHBIX TPEMS 1le-
JILIMH BeKTopamu (a, b, ¢) Hopmbi |al* 4 [b|* + |c|* < N. Cpeansisi cTaTHCTHKA HA
MHOXKECTBE BCEX TAKHX TPOEK 3aBUCHT OT N, W IMIUpPUUECKHEe CpPeHHEe 3Haue-
Hust st N pasublx, Harnpumep, 10 u 100 morsin 6bl nojacKasath, CylIECTByeT
JiM mipesiest Ipu N cTpemsiiiieMest K 6eCKOHEUHOCTH.

OTH SMIUPHUECKHE CTATHCTHKH MOYKHO CPaBHHTb C T€MH, KOTOpble ObLIH
MOJIyUeHbl € MOMOLLbI0 KyOUUeCKOoro 1oJist ajnrebpanueckux uuceds (3anaua 14):
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ecmo Al CYywecmeernHoe pasauyie mMencoy cmamucmukans napycos Ky-
Ouueckux noaeil u napycos CAYUQiHovLX NUPaAmMuUo?

$1 ynomsiHys1 Obl 371eCh ellle 3ajauy O CTATHCTHKE JUIMH OTPE3KOB, Ha KO-
TOpble JEJSIT OTPE30K WJIH OKPYKHOCTb €IMHHUYHON [uiuHbl T ToueK (B AMC-
KPeTHOM BapuaHTe 3ajaud — I BLIYETOB 110 MOJIYJIO /71). DTH CTATHCTHKU H
6b1J10 Obl HHTEPECHO CPABHUTL CO CTATHCTHKAMH <I€OMETPHUECKHX POrpecCHil
depma—Diiepa» {a’ (mod m)} wian apucmernueckux nporpeccuit {x + fa},
t=1,...,T, v ewe rpynn ditnepa {x: (x,m)=1 (mod m)}, o6cyxaamimx-
cs1 B Gpoutope: B. M. Apuoaba. [pynnbl Ditiepa u apucmMeTika reomMmerpuye-
ckux nporpeccuit. MLIHMO, 2003.
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