MaTeMaTn4eCKUU MUP

@I/IJIACOBCKaH MeJaJb — BOCIINTaHHUKY MOCKOBCKOIT
MaTeMaTIICCKOI IITKOIBI

B. 1. Aproann

Bo Bpems nepemonnn otkpeiTinsa Mexgynapogaoro Marematndeckoro Kounrpec-
ca, COCTosBIIEr OCs B Jepante ¢ 18 mo 27 aBrycra 1998 roga, 6b1n oraaleHsl IMeHA
4 gaypearoB megaian Puiagaca. Oauna w3 HUX — BocnuTaHHUK MoCKOBCKOTO YHUBED-
curera Makcnm JIboBnd KoHuesund (ceitdac paGoratomnii B MHeTuTyTe BRicImx
Dayunbix VccaegoBatuil B Dop-ciop-UBeTT mojg Dapuxem).

PuagcoBcKUME 3T Mefadn Ha3BaHBI B 4YeCTh KaHAJACKOTO MaTeMaTHKa
Tk, 9. Puanca (1863 — 1962 rr.), GriBuiero npezugertToM Marematndeckoro Kon-
rpecca B TopouTo B 1924 rogy. Puagc mpemgoXnI UCHONB30BATH COKOHOMJEHHBIE
opraumzaTopamu Konrpecca 2500 KaHaICKAX AOMIAPOB JId TOTO, YTOOHI BO Bpe-
MA Kaxgoro KoHrpecca (koTopble TPOBOAATCA pa3 B YeTHIPE Tofa) HArPaX1aTh
OBYX MaTeMAaTHKOB 30JOTOU MeJajblo B 3HAK NMPU3HAHWSA WX BBIIAIOMINXCA 3aCAyT
MHUPOBBIM MaTeMaTHIeCKHM COOOIIECTBOM. DPHU TOM 3aCIYTOW CINTAETCA KaK pe-
[lIeHWe JaBHO CTOSBIIEH MPOGJIeMBI, TaK U CO3[aHWE TEOPHUH, MPOJAralollell HOBBIe
nyTn. PopMyaupys TPUHIUILL, IO KOTOPBIM Oy ayT OoTOUpaThCsa aaypeaTsi, Puiagc
MOYEPKHYI, 9TO Mealdb [TOJKHA ObITH HE TOJBKO NPH3HAHMEM yXK€ TOCTUTHYTO-
ro (4To, KOHEYHO, HTPAET OCHOBHYIO DOJb TIPH BEIGOPE MENAANCTOB), HO W 3aJ0TOM
Gy IyIIMX JOCTIKEHNH (KaK caMoro MeJalncTa, TaK i ero TOCIeoBaTe el ).

XoTsa moao6HbBIE cToBa 0 Oy AyIINX ycrexax OBLIN U B 3aBelanun Do6elsi, NX TpakK-
TOBKa HOOEJEBCKUM 1 (PUJIICOBCKUM KOMUTETAME pazin<dHa. PUIICOBCKAE MeTadn
[PHCY K TA0TCA TOABKO MOJOABIM MaTeMaTHKAM (0T CTaphIX OXKHAATH HOBHIX JOCTH-
KeHNI PHCKOBAHHO). DadnHad ¢ MockoBckoro Konrpecca 1966 roga, TepMuH «MOIO-
MO MaTeMaTHK» TOYHO ONpejeleH KaK «<MaTeMAaTHK, KOTOPOMY B TO[ TIPUCY XK TEHITS
HcnoJHAeTCA He Gofee copoka Jgems. M. Koruesnd (cMm. doTo 1) ponuics 25 aBrycra
1964 ropa.

CaenyeT 3aMeTUTh, 9TO UCIOMB3YEMBIE B PA3HBIX 0OCTOATENBCTBAX OMPEIeIeHNA
MOJIOJIOTO MaTeMaTHKa CIILHO pazanvaiorcd. JanpumMep, MockKoBckoe MaTeMaTm e~
CKOe 0BIIIECTBO eXKETOMHO MPUCY XK TAET [BE IPEIBLITANHO MPECTHKHBIX MPEMUN MOJIO-
OBIM MaTeMaTHKaM, KOTOPBIM HCIIOJHAETCA B T'OJI MPUCYXK AeHUSA He Gojee TPUAIATH
JaeT. BugnMo, Takoro e MpUHNNA TpUepKNBaeTcs EBpomelickoe MaTeMaTHIeCcKOe
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Puc. 1. M. JI. KonneBuv Puc. 2. DurrcoBckad Meranb

obtiecTro (mpemun KoToporo KoHieBnd 651 y10cToeH Ha epBoM EBpornetickom Ma-
TemaTHIeckoM KoHrpecce B Dapmuxke B 1992 roay).

I'pynna ¢ppannysckux MaTeMaTHKOB, 00beNHEHHBIX TICEBIOHIMOM Jypbaxm,
CIMTAET MaTeMaTHKa MOJOABIM [0 NATHIECATH JeT (eCan OH He KOKOTH3HPOBaH
paHbIIe). Kokoruzanua') cocTonT B TOM, 9TO MaTeMaTHKa, MOIOLOCTH KOTOPOIO
BBI3BIBAET COMHEHWS, 3ACTABASIOT BHICAYIIATEH, B MPUCYTCTBUN MPeAYIPEX TeHHBIX
KOJLTET, IMHHENIIIee ONpeefeHie HOBOTO MATEMATIHYECKOT O TIOHATHS, COCTABICHHOE
TaK, 9YTO HUYTO, KPOMe HYJIS, 3TOMY OINPeIeNeHnio He yIoBaeTBOpsieT. Eean ncnerry-
eMBIl BCKPUYNT: ¢J0 BeAb 3TO HYIb!» — TO OH CHACeH, eCld HeT — KOKOTH3UPOBAH.

9. KypaHT, 3HAMEeHUTHIH HEMEIKHI (BIOCAEICTBIN aMEPHKAHCKHI) MaTeMaTHK
BBEJ CBOE ONpejleJeHie MOJIOOT0 MATEMATHKA: MATEMATHK CINTAETCA MOJOABIM, €C-
JU OH B CAMOU HEMOAXOSAIEN 06CTAHOBKE TOBOPUT O MaTeMATHKE. DO STOMY OIIpe-
Jeaernio KypaHT ocTaBajics MOJIOABIM JO CaMOH CMepTH (B BO3PACTe BOCBMUIECATH
YeTBIPEX JeT).

Docae cvepTn Puijca ero 3aBelljaHme YBEAMYMMIO TpeIHA3HAYEHHBIN IS Harpa-
KaeHusa GOHT, W Mefandb (KOoTopyio BuepBhie npucyauian Ha Korrpecce B Ocio B
1936 roay) crara cOMpOBOXKAATHCA MpeMEEH. DepBOHAYAIBLHO PasMep MPEMHH CO-
crapasga 1500 karamckumx goaIapoB. JadmHas ¢ MOCKoBckoro Konrpecca 1966 r.,
6marogaps aHOHHMHOMY BKJagy B PuagcoBckuil (hOHJ, HUCJIO MPUCYXKTAEMBIX Ha

1) Ha.BBa.HI/Ie7 BHIUMO, IPOUCXOAUT OT ITPEBHETO 06BI49ad MOANHe3UIICKIX IIeMeH UCIIEITHIBATh CTa-
PHUKOB, CHOCOGHHI I OHU €I11e IIPUHOCHUTH IIOJB3Y IVIEMEHHN: CTAPHUK TO/XKEH TOoCTaTh KOKOCOBBII opex
C BEPUINHEL KOKOCOBOI IIaJbMBbI, KOTOPYIO BC€ ILJIEMA IIPW 3TOM TPACET ...
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xax oM KoHrpecce Memagell yBeAndeHO [0 YeTHIPEX U pa3zMep MPEMHH CEMYac CO-
cTaBageT yxke 15000 kaHaICKUX MOIIAPOB.

W3 coBeTckux maTeMaTukoB PuagcoBckoll Meaaan 6vuin ygoctoensl C. 2. Do-
Bukos (1970), T'. A. Mapryauc (1978), B. T'. dpundeassy (1990), E. U. 3eapma-
HOB (1994).

Pungcockunn kKomuTeT HazHadaeTcs WcnomaureasbibiM KomureTom Mex nyma-
poauoro Matematudeckoro Coroza, mabupaembim ['enepaabronn Accambieen Coroza
pa3 B deThipe roga. o 1994 rona npesngent Cotosa 6b11 1 ipeacegaTeseM PUIgacoB-
CKOT'O KOMHTETA.

PuigcoBCKad MeJalb H3roTaBInBaeTcsA 13 3000Ta (14 KapaT) Mo IpoekTy CKyIb-
nropa 3. T. Makkensu (cM. poTo 2). Da IuIeBoll CTOPOHE MeJaln nMeeTcs (TIPHITH-
chiBaeMas ApXuMeny) HaAMuch Ha JaThHE “Transire suum pectus mundoque poltri”
(«IPEB3ONTH CBOI HYeJIOBEUECKYIO ONDAHNYEeHHOCTE W TIOKOPNTH BCEMEHHYIO)) 1 W30~
6paxenne Apxumena, a Ha oGopoTe Haamuch — “Congregati ex toto orbe mathematici
ob scripta insignia tribuere” («MaTemaTuKH, cOGpaBIIMEC CO BCETO CBETA, YECTBY-
0T 3aMedaTelbHEIN BKIA] B o3HaHuA ). Vva Puagca aurge vHe ynomsauayto (Puanc
BO3paxkad Obl W TPOTUB HA3BAHUA MeAJN MO ero NMEHN — OHO HPUHATO YXKe TOCTe
ero CMepTH).

Konnesu+ siBasgeTcsa SspKkuM OpeCTABATENEM MOCKOBCKOW MaTeEMATHYIECKOH KO-
JBbI. DOMBITAIOCH JaTh XOTSA ObI HEKOTOPOE MPECTABICHHE O MATEMATHIECKUX M0-
cruxennsx M. KoHnneBuda. DoJbIas 4acTh 3THX JOCTHRKEHII OTHOCHTCA K MOJOTOT
06macTH, KOTOPYIO MOXHO Ha3BaTh KEAHMO60U MAMEMATMUKOU.

KpanToBas MaTeMaTnka BO3HUKJA MO BJINSHUEM KBaHTOBOW (puamku. B 60ib-
[ITHCTBE CAYYaeB Pevb MEeT 31eCh He O MPUMEHEHNAX MATEMATHIECKAX PE3YILTATOB
K HCCIeJOBAHNIO (DH3MHIECKNX ABICHHH (XOTA 5TO U HE HCKIIOYaeTCA), a 06 06paTHOM
BAUSHUEN (PU3MHeCKUX UAel Ha pyHIaMeHTaJIbHenIme 001acTn MaATEMATHKH.

OO6BIYHBIM TPU3HAKOM KBAHTOBOCTH ABJSETCSA MPUCYTCTBHE B TEOPUU OJTHOTO WIH
HECKOJIBKUX TapaMeTpoB. B GoablmHCTBe ciyvaeB mapaMeTp ONUH, OH 0G03HAYIaeTCS
GyKBOH h (M 9acTO HasBIBAETCA MOCTOAHHON DJAaHKA). DPH CTPEMIEHNH MapaMeTpa
K HYJIIO KBaHTOBag MaTeMAaTHKA BHIPDOXKTAETCA B OOBIYHYIO. Y IUBUTEAbHBIM BBIBO-
JOM U3 UCCAeJOBAHUHI TOCJAETHUX NECATHIETHH ABASETCS TOT (PakKT, ITO Golee WIH
MeHee BCA MaTeMaTHKa JOMYyCKaeT COMJAacOBAHHYIO NepOPMAIINIO, TIOCIe KOTOPOU BCE
MaTeMaTHYeCKe MOHATHA TPHOGPEeTAT COBEPIIEHHO HOBBIA CMBICI, HO COOTHOIIIE-
HUA MeXJy HUMH (C COOTBETCTBYIOIINMHI M3MEHEHNAMH) COXPAHAIOTCA N B HOBOM,
mpoaeOPMIPOBAHHON TEOPHH.

DadnHas ¢ OGBIYHBIX POPMYJ U MIPOU3BO/A MOCAEIOBATENbHOE KBAHTOBAHIE, Ma-
TeMATHKN TPUILIH K Macce HOBBIX (POPMYJ, HOTraJaThCs O KOTOPHIX HHBIM TyTEM
BPS I BO3MOXKHO.

Takum o6pazom, GoJbinas 1acTh KBAHTOBOW MAaTEMATHKH SBAAETCH TAJEKO MIY-
M pa3BUTHeM Teopun Boamyinenuii. Co Bpemen pabor . PelirMana cTamo sCHO,
9T0 (pyHIAMEHTATLHBIM OOBEKTOM BCAKON TEOPHHI BO3MYIUIEHNH ABAAOTCA rpadbl (B
IpOCTeNIIIeM caydae — TaK HasbiBaeMble AnarpaMmbl PefiHMana). Da A3bIKe TPpadoB
aarebpa CTAHOBHTCA ME€OMETPHEN, ITO OTKPHIBAET HOBBIE BO3ZMOXKHOCTH.

DPOCTENMUME TTPUMePAMU TpadoB ABAAIOTCH MHOTOYTOJbHUKHA WM KBAIPAT C
ero gByMmsa anaroHaaamu. I'pad (cM. puc. 3), mo onpefeneHHo, COCTONT N3 BEPIIHH
(Tovek) u pebep (COEAMHAIMINK 5TH TOYKN OTPE3KOB); UHUCIO T€X N APYTHX OOBIMHO
KOHEYHO.
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Puc. 3. Caszuble rpadbl ¢ TpeMA BEPIIHHAMH U TpeMA pebpaMu

Baxuenmum goctuxennem M. KomiieBuva aBisgeTca BBeJeHHE UM B MATEMATHKY
dyHIaAMEHTATBEHOTO HOBOI'O 06heKTa — KoMIuiekca rpados. Komnaekcamu B MaTe-
MaTHWKe Ha3BIBAIOTCA MHOTOMepHBIe 06o6IeHns rpadoB. DoJ06HO AeTCKOMY KOH-
CTPYKTOPY, KOMILIEKC COCTOUT He TOJBKO U3 BEPIIHH W pebep, HO BKIAIOYACT TaKkKe
IBYMEPHBIE, TpEeXMEpHBIe U T. 1. DIEeMEHTHI.

MaTreMaTHKH Ha3BBAIOT Moukamy (OTPE3KAMI U T. 1.) OOBEKTH M0G0 TPHPO-
A6l (o cioBam T'mibGepra — «HANpUMeD, MUBHBEIE KPYKKN W JaBKIY ), BaKHBI JIIIH
COOTHOITIEHUS MEXK Y HIMI.

«Toukamuy Kommiekca rpadgos KoHeBnda ABAAIOTCA CaMU BCEBO3ZMOXKHBIE Tpadbl
(¢ MaTeMaTHYIECKOH MeIaHTHIHOCTHIO MOXKHO YIOMAHYTH, YTO OTPE3KH, COETMHAIO-
IIe BEPIITHY ¢ caMOU cOBOH, 3/1eCh He MOMYCKAIOTCA, XOTA B MATEMAaTHIECKON OGIIeH
Teopnu rpadoB TaKwie MeTIH N PACCMATPHBAIOTCA).

Ompeenenne «OTPE3KOBY, COENUHAIIINK TaKie «TOYKM (Ipadkl), «rpaHedy, co-
eIUHATONINX (OTPEIKM», U T. . BHOCHT B MHOXKECTBO BCEBO3MOXKHBIX MPadOB 9pPe3BhI-
YafHO BaskKHYIO (1 paHee He M3ydeHHYIO!) KOMOHHATOPHYIO CTPYKTYPY — CTPYKTY-
Py KoMmiuiekca KoHIeBuYa, okasaBIIyIocs OUeHb MOJe3HON B GOMBIIOM HHCAe 3a1ad,
Ha TEpBLIN B3DJAL He UMK K rpadaM W KOMOHHATOPUKE HUKAKOTO OTHOIIE-
HUA.

Depednciio JHUIb HEKOTOPBIE 3ada4l, KOTophie KOHIEBNYY yAaloch PENuTh Ha
5TOM MyTH. DepBad 3a/aqa OTHOCHTCA K KIACCHYECKOI Teopnn yaioB. Yaisr®) (MaTe-
MaTHKN OOBIYHO 3aBA3LIBAIOT NX HA 3AMKHYMot BepeBKe (cM. puc. 4), paccMaTpuBasg
BCEBO3MOXKHBIE BIOKEHUA OKPYKHOCTH B TPEXMEPHOE POCTPAHCTBO) HAYAIN CHCTE-
MaTWYeCKW U3y9IaThcA B cepeaune 19-ro Beka, HO B HCKYCCTBE BCTPEYATUCH 3aJ0ATO
1o aToro (eM. oo 5).

Teopus y3/10B BOZHUKIA B CBA3N C TIPEATIONOKeHTeM KelbBIUHA, 9T0 pa3anydusa aTo-
MOB OTPEEJAIOTCA Pa3IuIuAME BXOAAMINX B WX COCTaB MUKPOCKOTHYECKUX Y3JI0B.
D70 GBI ABHBIN AT BIIEPE] O CPABHEHUIO C MpeBHeN Teopuen Jlykpenns, KOTOPHIT
OOBACHAT PABIUINA ATOMOB TeM, ITO MATEMATHKH TeMePh OMUCHIBAIOT KaK Pa3au<dus
MeX Iy TpeMsA THIAMH HOBEPXHOCTEH — TJIa AKHX, KOMOHHATOPHEIX (MMEIOIINX Y3JIbl )
I TOTOJOTMYECKIX (JOMYCKAIONINK, IO BEIpaKeHNo JIYKpelns, Tak ke 0 3a0CTPEHHEBIE
KDIOYKH).

[l pasautenus ya/aoB, KOTOPBIE HEAb3d TEPEBECTH APYT B APYTa HelMpPePBIBHON
nedopMaltineln 6e3 pazpesaHus BEPEBKH, MATEMATHKNA U306peId MHOXKECTBO Pa3HO-
06pa3HbIX NHBAPWAHTOB. UHBAPHAHTHI Y3JI0B — 5TO A0KAAbHO NOCMOAHNBLE PYHKYUU

2) Teopus y3i10B — TeMa aToro HoMepa «Maremarudeckoro npocsemenusy. CM. c. 56 — 126. —

Ipum. ped.
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Puc. 4. Ppocrenmmn yzerx

PDoTo 5. Yser Ha cagaMaHpe — TOTeMe (ppaHIy3ckoro kopoaa Ppannucka I (3a-
Mok Azait se Pugo)

Ha MIPOCTPAHCTBE BIOKEHUH OKPYKHOCTH B TPEXMEDHOE TTPOCTPAHCTBO. XOTA MPOCT-
PaHCTBO BIOXKEHUH U ABAAETCA GECKOHETHOMEDHBIM, MCCaeOBaHNe (PYHKINN HA HEM
OKa3LIBAETCA NOCTATOYHO MWHTEPECHOW M He BIIOJHE Oe3HaTe:KHOU MaTeMaTHIeCKON
3amaden.

B 1989 roay mockoBckuin maTtemaTnk B. A. BacuibeB BBIZeam cpemnm Bcex WH-
BApPUAHTOB y3JOB UHBAPUAHMbL KOHEUHO20 NOPAJKA, 3aHUMAIOIINE B TEOPUH HHBa-
PHAHTOB Y3JI0B TakKoe XKe (PyHIaMeHTAIbHOe MECTO, KaKoe 3aHMMAKT MHOTOWIEHBI
B 06BIYHON Teopuu GPyHKIUU. Temeph 3TN WHBAPHAHTHI HAZBIBAIOTCA UHEAPUAHINA-
MU Bacuavesa, m uM TOCBSAIIEHO MHOXeCTBO Tiyb6oKnx paboT Bo BeceM mupe. Mex iy
mpounM, guiagcoBckuii komnTeT Konrpecca B [lropuxe (13 KOTOporo s BHIIIEA Kak
OBIBIINN HAYYIHBIN PYKOBOUTEND CBOEIO YUeHNKA, ABAABIIET OCS KAHNIATOM Ha Me-
Jajlb) MOYEMY-TO TPONYCTHJ BacmibeBa TpH BHIGOpe MeganincTos, a B 1998 romy
BacuapeBy yixe 65110 Goablile COPOKa J€T.

Texundeckne gocTmxenns KoHIeBIYa MO3BOJWIN €My [aTh SBHOE BBIpaKeHIe
Ui BCeX MHBApPMAHTOB BacmibeBa B BHje KPATHBIX WHTEMPAJIOB 110 COOTBETCTBYIO-
M KOH(UTYPAIMOHHBIM TPOCTPAHCTBAM. ITH (POPMYJIBI SABAAIOTCA T'DAHITO3HBIM
060611eHTeM 2eKTpoanHaMIYeckol (opmyabl [aycca, Beipaxaroiiein KoahduimeH-
THI 3allelleHnsA (CM. puC. 6) ABYX 3aMKHYTHIX KPHBHIX B TPEXMEPHOM IPOCTPAHCTBE
B BH/e JABONHOIO MHTerpada (Ko PUIHEHT 3alellIeHnd onpeenseT (aarebpantde-
CKO€) 9HCIO MPOXOXKAEHIH OTHON KPHUBOH CKBO3b APYTYIO TIPH HX PAcTACKHBAHUH B
yIAJdeHHBIE TacTH TPOCTPAHCTBA).

Mexay mpodmM, B 3TOU TEOPHH [0 CHX TOP OCTAeTCS OTKPBITHIM OCTPEHIIHH
BOIPOC: MO3BOJAIOT JH HallleHHble HHBAPHAHTH PA3IHIHTh At00bie IBa y3aa (Heme-
hopMEpyeMBIe APYT B Apyra 6e3 caMolepecetdeHui)?
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Puc. 6. Janenaenus fByX KPUBBEIX ¢ KO3(PPUIIHEHTAME 3alelIEHHA OJUH H HY.Th

OduruasbHo HAy9IHBIM PYKOBOIUTENEM AUcCcepTalnn KoHIeBIYa cauTaeTcs pa-
Goratoumit B JoHHe Jlon 3arup, Ho cam KOHIEBHY Ha3BaJl CBONMH YUUTeNAME (TIPH
HarpaxIeHUN ero npeMueil EBpPOMENCKOrO MaTeMaTHYIeCKOTO OGIIECTBA MOJOIBIM
MaTeMaTnkaM Ha mepBoM Eppomeiickom MaTtemaTtuvueckom Konrpecce 1992 roga B
Dapmke) U. M. Teasdanga, 10. 1. Maunna, B. . ApHoasa. Dozxe KoHuesnd mo -
YePKUBAJ, KaK MHOTOMY OH HAYHMJICA TakxXKe y 6ojee MOJOABIX MOCKOBCKIX MaTeMa-
TuxoB: A. l'onvapoBa, A. Deitmacona, B. A. Tuuzbypra, 2. Penrnna, M. Kanpanosa
Uy MHOTHX JAPYTHUX.

Onpnaxaer B Matematndeckom WucTuTyTe Makca Daanka B DOHHE AUPEKTOD
MucTuTyTa, npodeccop . Xupuebpyx (HHOCTpaHHBIH dieH DAD U OHH U3 CAMBIX
3HAMEHUTEIX MaTeMaTHKOB HAIIIETO BPEMEHH ), CIPOCH MeH#A: MovYeMy 5T0 KoHIeBHY
O CUX TIOp He 3alUTHI quccepTannn’! /laBaiiTe 3aBTpa yCTPOUM 3aIIUTY — Sarup, A
1 BBl cocTaBUM KIOpH, BCE MBI XOPOIIIO 3HAEM €r0 3aMevaTeabHble PAGOTH I HATTUIIIEM
OT3BIBBIL. DO Yepe3 Ba MHA Mocae 3aluThl MakcuM ToBopuT: 3HaeTe, a paboTa-To 06
yaaax 6buta HeBepHas! Toabko uTo ma FapBapaa mpuiiieJ KOHTpIpUMep Dap DaTaHa,
OH TIpaB — MOs MHTer padbHas GopMy.ia s HHBApUAHTOB BacmibeBa He MOXKET OBITH
BepHoit! UcnpaBienne onmbKu 3aHAMO ellle HECKOABKO [HeW; UCIpaBieHHas popMyaa
BepHA, MOKa3bIBaeTcsA MOYTH TaK XKe, KaK W WCXOJHad HeBepHad (KOTopasd MpocTo
peliaeT HEMHOI'O APYTYIO 3amady). B ycaoBuax DoHHA BCe 5TH BOJHEHHA HE MMENN
HHKAKOT'O TPaKTUYeCKOT O 3HAYMEeHNsA s olleHKN paboT KoHmeBnva: BceM 6BLIO SCHO,
9TO OHU 3aMevdaTeqbHbl U 9TO ObLIO OBl HEMENO TPeboBaTh OT HETO TPATHTH BPEMS
Ha oopMIeHIE TUCCEPTALNN U HYJHBIE GIOPOKPATHIECKHE TMTPOIETYPHI.

A Bcerja BcoMWHAK BTY 3alUTy, KOTJa CTATKHBAIOCH C HAIIMME MOCKOBCKHMHU
mopsigkamu. Temepsb, KOrjga Bce MOCKOBCKIE 3apILIATHl CTAJIN HEPAZININMBIME GeCKO-
HEYHO MAJLIMHU, MHOTHE TAJaHTINBEHIINE MOJOIBIE MATEMATHKN TPEITOMNTAIOT HE
TPaTUTh BpeMsA Ha GIOPOKPATHYIECKHE TPOLENYPhI OPOPMIEHNUS W 3AlIUTHL THCCEPTa-
U M OCTAKTCSA HEOCTENEHEHHBIMU; BHICBOOO UBIIIEECS BPEMsT OHU HCHOJAB3YIOT I
HOBHIX OTKDPBITHH. VIMEHHO K 5TOW KaTEeropHl MOJOABIX MOCKOBCKHX MaTEeMaTHKOB
otHocuTca u Makcum Konmepn+.

D0pasuTeNbHO, ITO WA OJHOTO MPOUCXOXKTEHNA TO3BOJAIT MaTeMaTHKaM pe-
[IATH COBEPIIEHHO HE CXOIHBIE MEX Ty COGOHM Ha BUJ 3aa4n.

DocTpoennas KoHIeBrdeM Teopus MO3BOJNIA €My JaTh ABHBIE MHTErPAJIbHBIE
dopMyaBl He TOJBKO [ WHBAPHAHTOB BacmibeBa y3a0B, HO W i KBaHTOBAHIS
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Puc. 7. BemecrBeHHas 0 KOMILIEKCHAA OKPYXKHOCTD

ck00GOK Dyaccona. UmeHBI PAMOB, BHIPAKAIINX TaKOe KBAaHTOBaHUE, HyMEPYIOTCH
rpadavu. KosdpduiimeHT, ¢ KOTOPHIM B P BXOAUT TAHHBIN WIEH, BHIPAXKAeTCA MH-
TerpaJjoM 1Mo KOH(PUTYPAIMOHHOMY TPOCTPAHCTBY, COCTABIEHHOMY I3 BIOXKEHNN MHO-
JKeCTBa BepIInH rpada B MIOCKOCTh Jlo6adeBcKoT 0. JOMUHTET pAJbHOE BEIpAKEHNE,
KOTOPOE HYXKHO MHTeTrpPUpPOBaTh, MOPA3UTENBHO MOXOXKE HAa TMOJUHTErPAJBHOE BbI-
paXeHmne, TOCTaBAAIONIee MHBAPUAHTH BacuiabeBa y3/10B, 1 HHTETPAPOBATEH B 060MX
cayvaax NPUXOAUTCA MO KOH(MUTYPALIMOHHOMY ITPOCTPAHCTBY.

3ajada 0 HAXOXK IeHHN KBAHTOBAHUA CKOGOK DyaccoHa (T.e. KIaCCHIeCKOH Mexa-
HUKW) — OJIHA M3 CTAapeHIInK 3ajJad KBAaHTOBOH MaTeMaTHKH, KOTOpas BO3HUK/IA —
B cllerKa ApYyroil (hopMyJaHpOBKe — BMeCTe ¢ KBAHTOBON MeXaHMKOH (T.e. yXK HU-
KaK He TO3XkKe TPUANATHIX TOAOB). JpH 5ToM 10 paboThl KoHIeBHYa He TOIBKO He
OBLIN M3BECTHBHI HAIIeHHBIE UM ABHBIE (DOPMYJIBI YHUBEPCATBLHOTO KBAHTOBAHNA, HO
MOABEPraJoCch COMHEHNIO U CaMO €r'0 CyIleCTBOBAaHHUE.

OHITH MOXKET, HanboJdee ApKUe TOCTUKEHNS COBPEMEHHON MAaTEeMATHKN CBA3AHEBI
C UleAMH KBAaHTOBOHW TEOPHUH TOJS, TPOHU3BIBAIOIINME CTOJb pa3zHble 06aacTH Ha-
VKH, KaK TeOPHUs 9HCEeT, TEOPHs YeTHIPEXMEPHBIX MHOT006pasnii, aarebpanmdeckas
FeOMeTpUA W CHMILIEKTHYECKAA TONOJOTHA (T. €. TONOJAOrNA (PasoBHIX MPOCTPAHCTB
KJIACCHYIECKOH MeXaHHKH).

Konuepuvy npunaanexaT 1 3Mech GyHIaMeHTATbHBIE DE3YIBTATH, TO3BOJIMBIITE
PEITh TPYAHBIE 3aa9l. YKe B CBOEH AUCCEPTAINN OH JOKA3aJ MOPa3NTEIbHY O TH-
MOTE3y aMepUKaHCKOro Gu3nka J. BuTTena, cBA3aBIIYIO TONOJOTMHeCKHTE XapaKTe-
PUCTUKHU TPOCTPAHCTB MOYIeH aarebpanviecKnX KPUBBIX ¢ OTMEYEHHBIMI TOYKAMMT
CO 3HAMEHNTHIM ypaBHeHUeM KopTepera — ne dpusza TeopHN MeIKOU BOJIHI.

Asrebpamdeckne KPUBBIE — 3TO KPHUBBIE, 3aaBaeMble aqrebpan<ecKuMu ypaB-
HEHUAME, BPO/e OKPYXKHOCTH, 3afaBaeMoli ypashenuem x” + y* = ¢ (puc. 7). Kowm-
IJIEKCHBIE BEKTOPHI, YAOBJAETBOPALIINE TON06HOMY ypaBHEHNIO, 06pa3yoT B ILIOC-
KOCTH JIByX KOMILIEKCHBIX MePeMeHHBIX (Z,Yy) (T.€e. B BEIIECTBEHHO YeTHIPEXMEPHOM
IPOCTPAHCTBE) BEMIECTBEHHO ABYMEPHYIO PUMAHOSY NOSEPTHOCMb. DATPHMED, ¢KOM-
IJIEKCHAA OKPYKHOCTBY, ONpe/lelecHHAad TeM K¢ ypaBHEHHeM, YTO U BellleCTBEHHAA, HO
C KOMILIEKCHBIMI & U Y, TPEJACTABISET COOON C TOMOMOTUIECKON TOYKN 3PEHUs -
auaap. [lobasasasa aBe «GecKOHeMHO-YAaJeHHBIEY TOUKNA, MATEMATHKN TOJYYaIOT PH-
MAaHOBY TIOBEPXHOCTH OKPYKHOCTH, TOMOMOTHIECKH SKBUBAJEHTHY O OOBITHON cdepe.

DoJiee CJIOKHBIE YDABHEHNA MPUBOAAT K 6oJee CIOKHBIM TMOBEPXHOCTAM. JaIpl-
Mep, ypaBHeHIe TpeThell cTenenn y”> = 3+ ax 4 b TPpUBOIUT K IOBEPXHOCTH TOPA —
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Puc. 8. BGLHGCTBGHHE:LH H KOMILJIEKCHaA 3JUINITHY9eCKad KpHBad

Puc. 9. PoBepxHOCTH poJja TpH (cgepa ¢ TpeMA pydKaMi)

TaK Ha3bIBAEMOU 3.44unMuueckoli Kpueot, TeOMeTPU KOTOPOH NI'PAET DEIIAIIYIO
POJb B HEJaBHEM PEIIEHNN 3HAMEHUTOHN npobaeMbl Pepma, TaHHOM aHTIHACKAM Ma-
TemaTHkoM A. Yaiticom (puc. 8).

Opu m3MeHeHNN KO3(pPUINEHTOB YpaBHEHUs KPUBas MOXET BBIPOXKTATHCA. Ja-
MpUMep, TOD, 3aJaHHBII TPUBEEHHBIM BHIIIEe YPaBHEHIEM TPETbEN CTEMEHH, BBIPO-
Knaerca B cdepy npu 4a® — 276% = 0 (korga MHOrOW/IeH B NPABOl YacTU ypaBHEHUA
HMeeT KpaTHBIe KODHH).

Bce koMIeKCHBIE KPHBHIE (BEIECTBEHHBIE TOBEPXHOCTH) C TOTMONOTHEN chephl
OIMHAKOBHL (MEPEBOAATCA APYT B APYT'a B3MMHOO THO3HAYHBIMH KOMIIEKCHO-TJIAJKI-
MH 0TOOpaXeHNAMH). D0 TOPOB (a TakkKe 1 6olee CIOKHBIX KPHBHIX POa ¢, TOIY-
qaeMBIX 13 cdephl IPHUKJICHBAHIEM ¢ pydek; jad Topa ¢ = 1) muoro (puc. 9). Bee
KPHUBBIE POfa ¢ TOMOMOTHYECKH OJMHAKOBBI, HO OHH Pa3JUYal0TCA KOMILIEKCHBIMI
CTPYKTYPAMI: OHY MOXKHO OTOOPa3nTh IaKO Ha APYTYIO B CMBIC/IE BEMECTBEHHON
TeOMeTPHH, HO, BOOOIIE TOBOPS, HE B CMBICJE KOMILIEKCHOM.

DPOCTPAHCTBO CYIIECTBEHHO DA3MYHBIX KPUBBIX POJIa § MMEET BEIIECTBEHHYIO
pasmeprocThb 6g —6 pu ¢ > 1 u 2 pu ¢ = 1. DTo TPOCTPAHCTBO MMEET ECTECTBEH-
HYIO KOMILTEKCHYIO CTPYKTYDPY, W €ro KOMILIEKCHAS Pa3MePHOCTh pPaBHA 3¢ — 3 TpH
g>lulopug=1,0mnpug=0.

DPOCTPAHCTBO KIAaCCOB DKBHBAJEHTHBIX KPHUBHIX HA3BLIBAETCH NPOCTMPAHCIMEOM
Modyaetli KPUBBIX. DTO MPOCTPAHCTBO HE KOMIAKTHO: TPU H3MEHEHUN KPUBOU OHA
MOXKET BBIPOXKIATECA (B 3TOT MOMEHT DOJ ¢ YMEHBIIAETCH, HAPHMED, TOD MOXKET
BHIDONTECA B cepy). KoHIeBHTy NpHHAJIEKHT BaXkHEHIIee TOHATHE CTAGHILHOT'O
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Puc. 10. BexkTopHoe niose ¢ AByMs Puc. 11. BexTopHoe noue 6e3
OCOGBIMH TOIKaMH Ha cepe OCOGBIX TOYEK Ha TOpe

0TOOPaKeHNA KOMILIEKCHON KPUBOM C OTMEYEeHHBIME TOIKAaMHU B KOMILIEKCHOE MTPOCT-
PaHCTBO, MO3BOMUBIIEE TTPABIILHO KOMIAKTH(GHIINPOBATHL IPOCTPAHCTBO 0TOOpaKe-
HIH (IyTeM HoGaBleHusA «GeCKOHETHO-Y IATCHHBIX) BEIPOK IEHHBIX KPHBBIX) W 3aTeM
OPHMEHNTD K MOXY9eHHOMY KOMIAKTHOMY (XOTA M He COBCEM IMaJKOMY) KOMILIEKC-
HOMY MHOT'006pa3’io MOTY4Ile MeTOAbI COBPEMEHHON TOMOJIOTIH.

DPOCTENIINE TPHMeD 3JeCh — MPOCTPAHCTBO cep ¢ IeTHIPbMA (YIopsAfoIeH-
HBIMH) OTMEYeHHBIMH TOYKAMH. JTO IPOCTPAHCTBO €CTECTBEHHO OTOXAECTBIAACTCA
co cepoit 6e3 Tpex Todek (KOTOPHIMI MOXKHO cunTaTh 0,1 n 0o Ha chepe Dumana).
[lelicTBUTENLHO, IEPBEIE TPH TOYKH MOXKHO MoMecTHTh B 0,1 1 00 COOTBETCTBEHHO
[IPH TIOMOIITH O IXOIAMIETO APOOHO-THHENHOT O TPeopasoBaHua cdephl JuMaHa (Tre-
PEBOJIALIET O KOMILIEKCHOe 4ncio 2 B (az+b)/(cz+d)). HeTBepras Touka onpegensdeT
TOra Kaacc cepbl ¢ OTMEeIeHHBIMI TOYKaMI. Jpu KoMIakTudukanun chephl 6e3
Tpex TodYeK MOoMydaeTca MpocTo obLMHas cdepa.

B xa1accmveckoil TONOMOrWH Taa Kne MHOT000pa3nsa KAacCH(pUIUPYIOTCA IPH O~
MOIIN WX WHBAPUAHTOB — XapaKTEPUCTUIECKHX THCEN. D POCTENINM HHBAPHAHTOM
ABJAETCA THCAO Dilaepa (MIH SHAEPOBa XapaKTePUCTHKA) , H3MEPAIONIAA TPENATCTBIA
K OJIHOBPEMEHHON HUT e He Mcuezarolelnl gedpopmanun MHOroobpasud. /ledpopmanma
3a/1aeTCsA BEKTOPHBIM OJeM Ha MHOTooGpasnn (puc. 10), comocTaBIAoIINM Kaxk 101
TOYKe CKOPOCThH €€ NBUXKEHHUs. DPH TONBITKE TTOCTPONTEL HEHyJeBOe ToJe Ha cdepe
(naw Ha M0G0 TOBEPXHOCTH POJja GOMBIIET0 e INHNIILI) MBI OOHAPYKIBAEM, ITO HOJIe
6e3 0COGEIX TOYEK TTOCTPOUTH He YJaeTCA. Dojlee TOTO, alrebpandeckoe (CIHTAEMOE
CO 3HAKaMH) 9HCI0 0COOGBIX TOUYEK OKAa3bIBACTCA HE 3aBHCAINNM OT MOJA, HO 3aBHCH-
MM JHUIIL OT MHOT000pPa3ns. DalpuMep, Ha MOBEPXHOCTH Chephl C ¢ pyIKaMK 5TO
wmcao pasHo 2 — 2g. Jlas Topa (¢ = 1) 7o 4dmcao papHo Hyaro. W felcTBATENBHO,
TOP MOXKHO CIABHTaTh 10 cebe Ge3 HeMoABHKHBIX Todek (puc. 11). Da cdepe uncio
0COBBIX TOYEK JIOGOT0 TOMA (CINTAEMBIX CO 3HAKAMH) PaBHO ABYM. Joje POBHO ¢
MBYMA 0COOBLIME TOYKaMu m306paxkeno Ha puc. 10.

Tucao 0coBBIX TOUEK TOJA (CINTAEMBIX CO 3HAKAMHN) HAa3BIBAETCA XapaKTEPHCTH-
9eCKMM MMEHHO TI0TOMY, 9TO OHO He 3aBHCUT OT TOJIA W ABJIAETCA XapaKTepUCTHKON
MHoroo6pasud. Kpome 5IIepoBoll XapaKTEPUCTHKN, UMEIOTCA U ApPYTHe XapaKTepH-
crudeckne gucaa. OHU oNpeAensoTcs 6ollee AN MeHee TaKNM XKe Coco6oM (rpy6o
TOBOpA, TOJIEN 6epPeTCA HECKOIBKO M 0CO6ble TOYKH ONpPeNefaloTcs HeCKOAbKO MHa-
Te).
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B ommcantnoM BHIIIE TPOCTERIIEM CIyYae MHOT006pa3ua MOIYIeH chep ¢ IeThIPb-
MfA OTMEYEHHBIMH TOYKAME €UHCTBEHHBIM XapaKTEPUCTHICCKIM YUCAOM ABIAETCA
5TIepoBa XapaKTePHCTHKA (paBHAs [IBYM), €IHHCTBEHHBIM TOJEM — KaCATEABHOE
cpepe moie, XapaKTEPU3YIOIIee CKOPOCTh JBIKEHUA 9€TBEPTON TOUKE (PN BCEBO3-
MOJKHEIX €€ MOMOKEHHAX ).

Ecaun BMecTO WeThIpex TOUEK B3ATH GOJbINE WIH BMECTO C(ephbl B3ATH MOBEPX-
HOCTH 6OJABIIEr0 poJja, TO BOSHHKHET MHOTO XapaKTEepPUCTHYECKUX Huced, 0606Ia-
IOIUX DIIEPOBY XapaKTepucTuky cdepbl. [l onmcanna Bcex >Tux dncea Burren
MPEVIOKII TOCTPOUTE TO HUM (DYHKITHIO, UCTIOAB3YA UX B KadecTBe KOd(POUITHEHTOB
CTENMEeHHOT O psAjga (Mocie TOAXOAANIEH HOPMUPOBKT). MeX 1y 9acTHBIMH TPOW3BOI-
HBIMU TIOJTY9eHHON QPYHKINN GBLIO HKCIEPUMEHTATLHO 0OHAPYKEHO CTPAHHOE COOT-
HOITIeHHE

Uy = Butly + Ugge.

DTOo COOTHOIEHWe SBLTO 3a ¢TO JeT g0 Toro obuapykeno [I. Kopreserom u
I'. ne ®pusom B COBEPIIIEHHO APYTOH TEOPUN — B TEOPUH PACIPOCTPAHEHHA BOJH HA
MeakoBoabe. O THO U3 TOPa3uTENbHBIX OTKPHITHHA MATEeMATHKH MOCAETHUX eCATUIE-
THI (¥ HCTOKOB KOTOPOT'O CTOAT MONBITKA ). PepMH HCIOIB30BATE KOMIBIOTED IS
MOIeIUPOBAHNA H MPOBEPKH I'MIIOTE3 CTATHCTHYECKON (PUNKIN) COCTOUT B yHHBED-
CATBLHOCTH H>TOT'O (BIOJHE WHTETDUPYEMOTO) YPABHEHWA MATEMATHIECKON (PUBMKM.
OTKpBITHE HEOKUAAHHBIX CBA3EH MEX Iy Pa3HOPOAHBIMEU MATeMATHIeCKAMHA TeOPH-
AMU WTPaeT B MaTeMaTHWKe TaKyio Xe PoJb, KaK, HAOPUMep, OTKPBITHE CXOJICTBA
MeX Iy BOCTOYHBIM GeperoM AMepHKH 1 3amafHbIM GeperoM Adpukn (npuBeiiiee K
COBPEMEHHOI II06aTBHON TeKToHIKe minT?).

B caydae cBazum Mex [y XapaKTepPUCTHIECKUMU 9UCIAMU OPOCTPAHCTB MOIYJICH
KPHUBBIX C OTMEYeHHBIME TOYKAMU U AUQ(epeHITHATLHBIM YpaBHEHHEM TeOPUH Med-
KOBO[IbA, POJIB MIOGATHLHON TEKTOHUKYM UT'paeT KBaHToBad rpapuTanud. Onaaxko du-
3WK BuTreH (KcTaTw, ToXe yAOCTOEHHBIN MaTeMaTnKaMu PUIICOBCKOH MeIalIn) He
JOKa3aJI CYIIeCTBOBAHIE 3TOH CBA3M, & JINIIE TOIMETHI €€ (MT0, KOHETHO, TOXKE OYeHb
BaXHO W B CIydae TeOJOIHH COOTBETCTBYET BKIAJy BereHepa).

JokazaTeabcTBo THIOTE3B BuTTeHa (moTpeboBapliiiee TOCTPOEHHA GOMBIION HO-
BOI MaTeMaTH9ecKoil Teopnn) — 3acayra M. Kornepnda.

Noctuxenns KoHieBuva cyecTBEHHENITNM 06Pa3oM UCTIOMb30BAINCH B PAJIe He-
TABHUX PaboT, MOCBAMIEHHBIX PEIIEHUIO ellle HeCKOAbKUX BaKHENIINX 3a1ad U3 pas-
HBIX obaacTel coBpeMenHol MaTeMmaTuku. OIHON W3 TaKWUX 3aad ABUIOCH JOKa3a-
TeJLCTBO MUIIOTESBI «36PKATBLHON CHMMETPHUNY, BRI IBUHYTON (PU3UKAMIE. DTa PHIOTe-
3a yCTaHABIMBAeT yANBHTENBHYIO CBA3E JBYX COBEDIIEHHO PAa3lINIHBIX (H HA MEPBHIH,
I Ha BTOPOH Banaaj) obaactell MaTeMaTnkn. Onaa n3 o6aacTell — 5TO CHMIUIEKTH-
qeckas TeOMETPHS, T.e. KIacCudecKad MeXaHHKa MaMUIbTOHOBBIX KOHCEPBATUBHBIX
cucteM (6e3 anccunannu sHeprum). Jpyrad o6aacTh — TeOPHA KOMILIEKCHBIX MHO-
roo6pasuil (MHOIOMepPHBIX OGOGIIEHNH PUMAHOBHIX MOBEPXHOCTENH, O KOTOPHIX IILIA
pedb BHIIIE).

ABneHne 3epKaTbHON CUMMETPHH COCTOUT B TOM, 9TO CHMILIEKTHYECKAsA DeoMe-
TPHUA OJHOT'O MHOTOOGPA3HsA OKa3bIBACTCA CBA3AHHON C KOMILIEKCHOH TeOoMeTpHen
npyroro. CHMIUIEKTHYECKas TeOMETPHA STOr0 BTOPOTr0 MHOT006PA3Usi OKAa3bIBAETCA
IpU 5TOM CBA3AHHOW TaKWM Xe 06pasoM ¢ KOMILIEKCHOH TeOMEeTpHeH HCXOJAHOTO.

3)llcTokoM KoTopoll ToCTy»Kuma Teopud gpeiidha MaTepUKOB HEMEI[KOTo reodusnka Berexepa
(1880 — 1930), cozgaBmero ee B 1912 r.
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Puc. 12. PGHOFZ[BI/I)KHBIG TO9KH CUMILIEKTHYIE€CKOr o OTOépa)KeHI/IH KoJiblia B ceba

MaTeMaTuveckas TeOPHUsi 3TOTO ABJIEHHS CO3jJaHA [PYTHM BOCIHTAHHUKOM MO-
CKOBCKOH MaTeMaTH9eCKOH MKoAbL, A. O. ['uBeHTaIeM (KOTOPOMY 5 GBI TOXe TPUCY-
. PuaNCOBCKYIO Menalhb), HbiHe paGoTaomnM B Depkian. OH HCIOAB30BA, Cpen
npodvero, goctmkenns Konnesma.

Jpyrofi ceHcammell MOCAeTHETO TOA ABIIOCH JOKA3ATEABCTBO (HECKOABKIMHE
rpyNIamMi MaTeMaTHKOB, PabOTAIINX B PA3HBIX cTpaHax) cTapbix (1965) rumoTes
O HETOABMAKHBIX TOYKAX CHMILIEKTOMOP(UIMOB, T.€. O MEPUOUIECKUX [BUKEHIAX
B COOTBETCTBYIOUMX TaMHIJIBTOHOBHIX CHCTeMaX (HApPHMED, B HEGECHOH MeXaHWKe
WIN B TeOpUN ycKopuTedei). Teopus cTabuIbHEIX 0TOCPaKEHHH KPHBHIX, TOCTPOEH-
Had KoHmeBuYeM pa i 1OKa3aTeabCTBa THOOTE3H BUTTeHA, OKa3a/1ach MoJe3HENIIM
TeXHUYIECKIM CPEJICTBOM TIPH MCCJIETOBAHUN 3TOT'O BOMPOCA CUMILIEKTHYECKOH TOMO-
JOTHH.

ToT pakT, 9T0 KOMIIEKCHAA T€OMETPHUA JOCTABAAET MOJEIHBIN WHCTPYMEHT MC-
caieIOBaHUA BOITPOCOB CUMILIEKTHYIECKON TOMOJOT U, OBLI BIIEpBBIE OGHADY XKEH JEeHH-
rpaackuM MaTemaTnkoM M. JI. I'pomoBbIM, HEIHE padoTatonM Bo Ppanmnuu. To, ¥To
OoH — He PUIICOBCKIN JaypeaT, BCeTfa MeHd yauB/saio. Jlymaio, 970 570 0ObiACHIET-
cA MPHYHHAMIE He HAayIHODO XapaKTepa (CHIIPaIo Polk, 9T0 DOCCHA He MO JepKala
poccuiickoro martematuka ['poMoBa; PUIICOBCKINT KOMUTET Beerfa GBI OU€Hb O~
TH3UPOBaH, KAK DTO U OMHUCAHO B HEJABHO OMyOJHKOBAHHBIX MeMyapax tiIeHa 3TOro
KOMUTETA, H3BECTHOTO aHTHCEMUTA W 3aMedaTelbHOro Mmatemaruka J. C. DoHTps-
THHA).

DPOCTENMNHA TPUMED TEOPEMBI O HEMOABUAKHBIX TOYKAX B CHMILIEKTHIECKON TO-
MOJOTHE GBI yKa3aH ellle DyaHkape (B ero MOCMEPTHOM «IIOCIeTHEN T'eOMeTPHYECKON
TeOpEMEY): €CTH KPYT'OBOE KOMBIO OTOGPAKEHO Ha cebs Tak, 9TO IPAHHTHBIE OKPY K-
HOCTH TIOBOPAYNBAIOTCA B Pa3Hble CTOPOHBI, a ILIOWMIAMN O0OIacTel COXPAHIIOTCA, TO
Takoe 0TOOpaXkeHNne HMeeT He MeHee IBYX HETOBIKHBIX Towek (puc. 12).

De6onblioe pazMBIILIEHIE TOKA3BIBAET, YTO 3TOT (haKT BEITEKAET U3 CJAEAYIOMIEN
6oJiee OOIIEN TeOpPEMBI: COXpaHAIINee MJOMANN oTobpaX)eHne Topa B cebs MMeeT
HE MeHee TPeX HEMOBUKHBIX TOYEK, €CN OHO He CABUTAET C MECTa (IEHTP TskKe-
CTH» TOpa. DPU STOM HUHCIO HEMONBUKHBIX TOYEK JayKe He MEHBIINE YETHIPEX, eCIH
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Puc. 13. Oyoknua BHICOTH HA TOpe U ee 9eThblpe KpHTHIEeCKHe TOIKH

YIUTHIBATE BBIPOXK I€HHBIE TOYKH (B KOTODHIX CIMBAETCA HECKOMBKO HETIOTBHKHBIX
TOYeK) ¢ X KpaTHocTAMH. Tncaa 3 n 4 37eck — 5TO HaNMeHbIINE YHCIa KPUTHIe-
CKHUX TOUeK (CImTad i MaKCHMYMbI, H MUHUMYMBI, H CE/JIa 1 T. II.) TJa KO dyHKIHNT
Ha Tope (MX He MeHBIIle YeTHIPEX, €CIH CINTATh ¢ KPATHOCTAMH, W HE MEHEe TPEX M3
HIUX TE€OMETPHYECKH PA3IHIHEL).

Dayka o KPUTHYIECKNX TOYKaX TWIalKnX GpyHKINH HasbiBaeTcs meopueti Mopca —
Jocmepnura — HTnupeavmarna no umenn amepukanckoro (M. Mopc) u poceniicknx
(JI. A. Jiocreprnk u JI. T'. llHupeapMan) MaTeMaTHKOB, TOLY YHBIINX OUEHKN CHU3Y
VI IHCceN KPUTHYeCKHX TOUeK M060i (GyHKINN (Ha MOBEPXHOCTH WIN HA MHODO-
o6paznn GOMBIIEro YHCHa W3MEPEHHI) depes3 TOMOJOINYeCKe HHBAPHAHTHL — TaK
Ha3BIBaeMble 4mcaa .J. JeTTu B cayvae Teopunm Mopca. Dampumep, cyMMa <HCeN
DeTTH Topa paBHA YeTBHIPEM, MOXTOMY (PYHKIUSA HA TOPe NMeeT He MeHee YeTHIPEX
(yauTHIBag KPATHOCTH) KPHTHYIECKHX Tovek (puc. 13).

l'umoTessr CUMILIEK THYIECKON TOTOJIOTHH, O KOTOPHIX IILIA PEYh, YTBEPK JAIOT, ITO
TOYHO TaKWe JKe OeHKH CHU3Y, KaK JJsA IHcaa KPUTHYeCKNX TOYeK IIaJKuX (hyHK-
U, CIPAaBEIJIUBEL U [ HETOMBUKHBIX TOYEK CHMILIEKTOMOPMGI3IMOB (ha30BBIX MPO-
CTPAHCTB, OMPE/ENSIeMBIX CHCTEMAMI TaMIIBTOHOBLIX Au(pepeHIINATbLHBIX YPaBHe-
HHUH KJIACCHIECKON MEXAHWKW. JTH HEMOIBIKHBIE TOYKH WM 3aMKHYTHIE OpOHTHI
OKAa3LIBAIOTCA KPUTHIECKIMI TOYKAMH COOTBETCTBYIOMIEH «(DYHKIINIY HA GECKOHEU-
HomepHoH MHOT006pasun. CTabmiabHble oToOpakeHnd KoHlepnda (BMecTe ¢ Teopuei
I'poMoBa I ero moceoBaTeNel) OTKPHIBAIOT 3aMeTaTelbHY 0 BO3ZMOKHOCTE PACIpo-
cTpaneHua Teopun Mopca Ha GeCKOHETHOMEDHBIH cIydail B CHTyalud, rie (Kak u
B KBAaHTOBOH TEOPWUW TOJS, NI HYKJ KOTOPOHU 5TH CTabUibHbIe 0TOOpakenns G-
a1 W306peTeHb) OOBITHAA TEXHIKA BAPNANNOHHOT O HCYHCAEHNA 1 PYHKIHOHAILHOTO
aHaam3a He paboTaeT.

Emie Tpu wenapuume patorhl KoHIeBHYa Tak:Ke MOCTABIAAIOT HEOKUJaHHBIE CBs-
31 MEXY COBCEM DazHBIMU OOJacCTAME MAaTEMATUKH. DePeKia TbIBAHNSA OTPE3KOB —
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Puc. 14. PeperaagpiBaHne Tpex OTPe3KOB

KJIACCHYIECKUN TIPUMeD B TEOPUH THHAMUYECKHX CHCTEM, TePEMENTUBAHNUA H ¢Xa0Cay.
Da306beM OTPE3OK Ha HECKOMBKO YacTel, MepecTaBUM WX B KaKOM-IUOG0 HOPAIKE U
CHOBA CKJIEMM B OTPe30K. JOBTOPSASA 3TY MPOLEAYPY MHOT'O pa3, MBI 3aCTaBOM Ka-
KAYIO TOYKY OTpeska OIyXKAaTh MO HeMy 6ojee WA MeHee XaO0TUIECKUM 0GpasoM
(puc. 14).

Mockobekuit MmaTemaTuk A. B. 3opuu (ceiiqac paGoTatoumii B DeHHe, B DpeTa-
HIT) OGHAPY KNI B KOMIBIOTEPHBIX SKCIEPHMEHTAX MOPA3HTENbHBE ACHMITOTIIECKIE
CTATHCTUYECKIE CBOUCTBA DTOTO MEPEMENINBAHNSA. DTH CBOUCTBA OKA3aJnuCh YHUBED-
CATBLHBIME B TOM CMBICAE, 9TO aCAMIOTOTHYECKOE TIOBEIeHNEe OTKAOHEHUN OT CPeTHIX
OKAa3aJ0Ch He 3aBHCAIINM OT [JIHH OTPE3KOB PasbueHns (IpH MOYTH JI060M HX BHIGO-
pe), XOTA M CHABHO 3aBUCAIINM OT BH/a TEPECTAHOBKH YacTell HCXOJHOTO OTPE3Ka I
OT YHCaAa pazpe3aHui.

AHanuaupys BMecTe ¢ 30pPHYeM 3TH acHMOTOTHKHN, KoHIEeBHY obHADY KU, ITO
OHW TeCHEHIINM 06Pa3oM CBA3AHEL ¢ TeoMeTpuel (6g—6)-MepHBIX IPOCTPAHCTB MOTY-
Jell PUMAHOBBIX MOBEPXHOCTEN MOAXOAAIIErO POa ¢, 0 KOTOPHIX MOBOPUIOCH BHIIIE.
DTa CBA3b COBEPIIEHHO TIOPAa3NTeIbHA, JaXKe €CAU YIeCTh, ITO epeKJIaIbBaHus Gbi-
an BBefieHB (B 1963 1'.) IMEHHO B KadecTBE MOJEMN A HCCIAENOBAHNA 3PTO THIECKIX
CBOWCTB TICEBJOMEPHOANIECKAX NTHHAMUIECKAX CHCTEM, 3aMaHHBIX TaMUIbTOHOBBI-
MU BEKTODHBIME MOJAMU Ha PUMAHOBBIX TIOBEPXHOCTAX POJa ¢, GOMBIIETO eJUHUIIE.
D70 6BLIA OHA W3 MCXOMHBIX 3a[a9 MCEBIOMEPHONNIECKON TOMOJOTHH — MOJO 0N
obmacTn HayKH, 3HAYEHNEe KOTOPOU [ TEOPUH TOBepxXHOCTeR J. PepMu B Pusmke
TBEPJOr0 Teda GBLIO BIOCASCTBAN 0GHAPYKEHO B 3aMedaTeAbHBIX paboTax yIuTeas
A. B. 3opuua, MmockoBckoro maremaTtnka C. 3. DoBUKOBa, PUIJICOBCKOTO Me A~

cra 1970 .

Croas ke mopasuTelbHa HegapHo oTKphiTad M. KonieBndem (BMecTe ¢ MOCKOB-
cknm MaremaTnkoM 0. M. CyxoBbiM, HBIHe paboTatoumM B KeMOpujKe) yHUBED-
CAJbHOCTEH CTATUCTUYIECKNX CBOUCTB MHOT'OMEPHBIX IIETTHBIX APO6Gel.
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Lennoll apo6blo HasbLIBaeTCA BEIpaKeHIE BHAA a —+ 1/(1) +1/(c+.. )) Bonpoc
O CTATHCTHYECKHX CBONCTBAX MEABIX 9Hced (a,b,c¢,...), BXOAANNX B Pa3iokKeHNe B
menHyto apobp cayydanHoro uncaa, ouin pemer K. P. layccom n 2. O. KyzpMuHbIM.
Ilo »Toro Bompoc o6cyXKgaqacs MBeJACKUM acTpoHoMoM X. ['mibaeHOM ¥ B ACKHME
maTemaTukamu A. Bumanom u T. Dpogenom. BaxuocTs 5Toro Bonpoca o6bAcHIETCA
TeM, 9TO CTATUCTUKA Pa3JOKEHUN CAyYalHBIX 9HUCe] B MEHbIe IPOOH CKa3bIBAETCH
B HeGeCHON MexaHNKe Ha Pe3OHAHCAX MeXKAY ABHKEHUAMH ILIAHET U acTEePOUIOB,
Oy IyH9u CYyIIECTBEHHON /ISl YCTAHOBJEHNA YCTONYNBOCTH KaK ITAHETHBIX CHCTEM, TaK
U MYy9YKOB YaCTHIl B YCKOPUTEIAX U JaXe IIa3Mbl B TOKaAMaKax, YIPaB/dsd 3a0IHO 1
MOTOKAME KOCMUYECKIX 9aCTHIl, OTBETCTBEHHBIX 3a MOJAPHBIE CUSIHIA.

Konnesu+ ¢ CyxoBbIM 06BACHIIN, KaK aHadoru4dHbIEe Teopun [aycca — Kyzbpmu-
Ha BOMPOCH 06 YHUBEPCAMBHON CTATUCTHUKE M8 MHOTOMEDHBIX [IENHBIX APOGEN CBsi-
3aHBl C TeOMeTPHel MPOCTPAHCTB MOJYJIEN DPENMIETOK B €BKJINJIOBOM ITPOCTPAHCTBE
(m3yvaBiielicsa, MeXAy MOPOYHM, JPYI'HM MOCKOBCKNM JaypeaToM Megaan Puijca,
I'. A. Mapryaucom, HbiHe paGoTaioluM B MeIbcKoM yHHBEDCHTETE B CIIA). Dopa-
3UTENBHO, ITO, B oTam«ne oT ['aycca, aBTOPHI JOKa3BIBAIT CYUECTNE06AHUE YHUBED-
CAJBHON CTATHUCTUKH, BOBCE €€ He Haxo/s1. Bompoc o IBHOM BHIYHCAEHUN CTATHCTHKH
Konnepnda — Cyxosa (160 ¢ HOMOIIBIO CYyMMIPOBaHHA COOTBETCTBYIOIIHX PALOB 1O
moamaorapudMam, aun6o XoTs Obl MPAMBIM KOMIBIOTEPHBIM MOIEINPOBAHIEM COOT-
BETCTBYOIINX 3a/a9 [ETOYNCIEHHOTO JMHEHHOTO MPOrPaAaMMEUPOBAHUA, K KOTOPOMY
[0 CYUIECTBY OTHOCHTCSA TeOPHs MHOT'OMEDHBIX HEMHEIX APOGEN) 0CcTaeTcsa MoKa OT-
KPBITHIM U JK[eT 3HEPTUYHBIX MCCJAeOBATENEN.

YIoMsAHY B 3aKIIO9€HNE COBMECTHYIO paboTy KoHIeBUYa ¢ MOCKOBCKIM MaTeMa-
TrkoM C. A. DapaHHHKOBBIM (HbIHe paboTaroimmM Bo PpaHINN) 0 TeOMeTPIH Kay-
CTHK W BOJHOBBIX (PPOHTOB 3aja¥ I'e€OMETPHUYECKON ONTHKN, BAPUAIMOHHOTO MCHH-
CJEHNsT U TEOPHUH ONTUMAJLHOTO yIpaBieHus. IJTa paboTa obObACHMIA 3aTaf09HbIE
CBA3H 5TOH 06JacTH MaTEMATHKH C Teophel (pPOGEHNYCOBHIX CTPYKTYD (pasBHTON
MOCKOBCKIM MaTeMaTHKOM O. A. Jly6poBuHBIM, HEHe paGoTatomnM B Tpuecte), BH-
POCIIIEN, ONATHL-TaKM, 3 KBAHTOBOU T€OPUU T'DaBUTAIINH.

Ppannyssl OOBITHO cpazy ke BHIOMPAOT CBOUX (PUIJICOBCKUX JaypeaToB B Aka-
nemuio HaykK. Dpumep M. KoHleBrva mokaseiBaeT, 9TO MOCKOBCKASA MaTeMaTHIeCKasd
ITKOJIa MTPOOMKAET aKTUBHENIINM 06pa3zoM paboTaTh, IpUYeM BOKDPYT TaKUX JIHTe-
poB, kak Konmepud, cobuparoTcs, HeCMOTPsA Ha TeorpadgudecKyio pasobIIeHHOCTS,
GOJIbIIINE U CHIBHBIE KOMTEKTUBHL. 2Kaibk TOIBKO, 9TO MOMyIeHHBIE TMH 3aMeTaTe b
HBle JOCTHXKeHHsA (KOTOpPbIe A MOMBITAICA XOTA Obl OTYACTH ONNCATH BHIIE) Y HAC
MaJjo n3BecTHH, a KoHmeBud gaxe He 6bLI m36pan B DAD.



