MaTeMaTu4eCKUU MUP

(I)I/IJIACOBCKBH MeJaJb — BOCIINTaHHUKY MOCKOBCKOI
MaTeMaTIIeCKON IITKOIB]

B. U. Apnoann

Bo Bpems nepemonun otkpbiTusa Mexaynapogaoro Martematudeckoro Kourpec-
ca, coctosBierocs B bepaune ¢ 18 mo 27 aBrycta 1998 rosa, 66111 oraameHb MeHA
4 naypeaTtoB megaaun Puagca. Oauna u3 HUX — BocHUTaHHUK MOCKOBCKOTO YHUBeEp-
curera Makcnm JIbBoBud KoHuesud (ceituac paGoratommnit B MHeTuTyTe BhicInx
Hayunwix Wccnenopanuit B Biop-ciop-UseTT nog Mapuxewm).

PuagcoBckuMu >TH Mejadd Ha3zBaHBI B 4YeCTh KaHAaJACKOTO MaTeMaTHKa
Jx. 9. Puanca (1863 — 1962 rr.), 6riBuiero npezugerTom Maremarndeckoro Kon-
rpecca B ToponTo B 1924 rogy. Puajgc mpeagoXua UCMONB30BATH COKOHOMJIEHHBIE
opraumzatopamun Konrpecca 2500 kaHaICKUX AOMIAPOB I TOTO, YTOOHI BO Bpe-
M kaxjaoro Konrpecca (koTopble TPOBOAATCA pa3 B HeTHIPe oja) HArpaxk1aTh
IBYX MaTEMAaTHKOB 30JOTOU Mefajdbi0 B 3HAK NMPU3HAHWS WX BBIIAIOMIAXCA 3aCayT
MHUPOBBIM MaTeMaTHIeCKUM cOOOIIecTBOM. [Ipm 5TOM 3aciayroi camTaeTcsd KaK pe-
[IeHWe JaBHO CTOSBIIEN MPOGJIEMBI, TaK W CO3[aHWE TEOPWUH, MPOJAraiolleldl HOBbIe
nyTu. PopMyaupys TPUHIUILL, IO KOTOPBIM OyAyT OoTOUpaThca daypeaThi, Puiaic
TMOYEPKHYI, 9TO MeJaldb MOJXKHA ObITH HE TOJbLKO NPU3HAHUEM yXKe€ NOCTUTHYTO-
ro (4To, KOHEYHO, UTPAET OCHOBHYIO POJb TIPU BHIGOPE MENAINCTOB), HO W 3aJ0TOM
Gy IyIMX JOCTHKEHNH (KakK caMOro MEJAlNCTa, TaK W ero ToCHe10BaTelel).

XoTsa mogoGHbIE ciI0Ba 0 Oy AymnX ycrexax ObLIu U B 3aBetnanun Hobess, nx Tpak-
TOBKa HOOEJEBCKUM W (DUJIICOBCKUM KOMHUTETAMU pazin<dHa. PUIICOBCKHAE MeTadn
[PUCY XK TAI0TCA TOABKO MOJOBIM MaTeMaTHKaM (OT CTapbiX OXKHU/aTh HOBBIX OCTH-
KeHWN pruckoBanHo). HaunHaa ¢ Mockosckoro Konrpecca 1966 roga, TepMuH «Momro-
O MaTeMaTHK» TOYHO ONpejleJeH KaK «<MaTeEMAaTHK, KOTOPOMY B TO[l TIPUCY XK TEHS
ucrnonHAeTcA He Godee copoka JeTs. M. Konuepud (cMm. doTo 1) poauaca 25 asrycra
1964 rona.

CurefyeT 3aMeTUTh, YTO UCIOMb3YEMBIE B PA3HBIX 0GCTOATENBCTBAX OMPEIeIEHNA
MOJIOIOTO MaTeMaTHKa CHIbHO pazanvatorcia. Hanpumep, MockoBckoe MaTeMaTue-
CKOe 0BIIIECTBO €XKET0THO MPUCY XK JAET IBE YPEIBLIYANHO MPECTHKHBIX TPEMUN MOJIO-
OBIM MaTeMaTHKaM, KOTOPBIM UCIIOMHAETCA B TO/I IPUCY XK AeHUSA He GoJee TPUAIATH
JaeT. BugnMo, Takoro e MpUHNNIA TpUepKuBaeTcs EBpomneiickoe MaTeMaTHIeCcKOe
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Puc. 1. M. JI. KorneBu4 Puc. 2. PuagcoBckad Meranb

o6miecTBo (mpemun koToporo Konuesnd 6611 y10cToeH Ha mepBoM EBpornetickom Ma-
TemaTndeckoM Kourpecce B ITapmxke B 1992 roay).

I'pynna ¢pannysckux mMaTeMaTUKOB, 0ObeINHEHHBIX TICeBAOHNMOM BypGaxn,
CYNTAET MaTeMaTHKa MOJOABIM 0 TATHAECATH JeT (eCau OH He KOKOTH3MPOBAH
paHbIie). Koxoruzanua') coCTONT B TOM, 9TO MaTeMaTHKa, MOJOAOCTh KOTOPOTO
BBI3BIBAET COMHEHHUs, 3aCTABAAIOT BHICAYIIATH, B MPUCYTCTBUAN NPEAYITPEX JEHHBIX
KOJLTET, UIMHHENIIIEE ONIPeecHIe HOBOTO MATEMATUIECKOT O TIOHATHS, COCTABIEHHOE
TaK, 9YTO HUITO, KPOME HYJIS, 3TOMY OIpEIeJeHnio He yaoBaeTBopseT. Eciaun ncnerry-
embilt BekpuanT: «Ho Beab 5T0 Hydb!» — TO OH cnaceH, ecau HET — KOKOTU3WUPOBAH.

P. KypaHT, 3HAMEHNTHIN HEMENKNH (BIOCAEJCTBHN aMEPUKAHCKAH) MaTeMaTHK
BBEJ CBOE ONpe/IeJeHne MOJOIOTO MATEMATHKA: MATEMATHK CINTAETCA MOJOIBIM, €C-
JU OH B CAMOU HEMOIXOIAIEeR 06CTaHOBKE TOBOPUT O MaTeMaTuke. [lo 5ToMy ompe-
nenernio KypaHT ocTaBajics MOJOABIM IO CAMOH CMepTH (B BO3PACTEe BOCHMUAECATH
YeTHIPEX JEeT).

Mocae cvMepTn Puiajca ero 3aBelanme YBEANYMIO PeIHA3HAYEHHBIN IS Harpa-
KaeHuda GOHI, W Mefadb (KoTopyio BmuepBhie mpucyauan Ha Kourpecce B Ocio B
1936 roay) cramra compoBoXAaThCA Mpemuel. IlepBoHAYAIbHO pasMep MPEMHH CO-
craBaan 1500 xkanajgckux goamapoB. Haumnaa ¢ mockoBckoro Kourpecca 1966 r.,
6marogaps aHOHUMHOMY BKJaajgy B PuagcoBckuit (hOH], UHUCJIO MPUCYXKTAEMBIX Ha

1) Ha.BBaHHe7 BHIUMO, MIPOUCXOAUT OT ITPEBHETO 06BI9ad MOJNHE3NNCKUX IIEMeH UCTIBITHIBATH CTa-
PUKOB, COCOGHEI JIN OHU €I11e IIPUHOCHUTH NOJB3Y INVIEMEHN: CTAPUK TOJ/XKEH NOCTaTh KOKOCOBBIN opex
C BEpPUINHBL KOKOCOBOH najJbMbl, KOTOPYI BC€ ILJIEMA IIPA 3TOM TPACET ...
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xaxqoM KoHrpecce Mefmagell yBeIWdeHO [0 YeTHIPEX W pa3Mep MPEMHUH CEUYac Co-
cTaBageT yxe 15000 kaHaacKUxX m0IIaPOB.

Wz coBeTckux maTemaTukoB PuagcoBckon Megaau 6bvuin yaoctoensr C. 1. Ho-
BukoB (1970), T'. A. Mapryauc (1978), B. T'. /Ipundeasy (1990), E. U. 3eapma-
HoB (1994).

PungcoBckunn kKomuTeT HazHadaeTcsa UcnomaureabubiM KomuTeTom Mex pyma-
poasoro Matematudeckoro Coroza, nabupaembim ['enepanbronn Accambiaeenn Coroza
pas B deThipe roja. /[lo 1994 roga npesugent Cotoza 6b11 1 peice gaTeteM PuiacoB-
CKOT'O KOMHTETA.

PucoBcKad Mealb U3TOTaBInBaeTcA U3 3000Ta (14 KapaT) Mo MpoekTy CKyIb-
nropa P. T. Makkensu (cM. poro 2). Ha autesoit cropone Megann umeeTcs (TpHITH-
ceiBaeMas ApxuMmeny) Haamuch Ha daThiHE “Transire suum pectus mundoque poltri”
(«IPeB30ONTH CBOIO HYEJIOBEUECKYIO OTPAHNYEHHOCTE W TIOKOPUTH BCEMEHHYIO)) M M30-
6paxenne Apxumena, a Ha oGopoTe Haanmuck — “Congregati ex toto orbe mathematici
ob scripta insignia tribuere” («MaTemaTuKu, coGpaBIIMeEcs cO BCETO CBETA, YECTBY-
10T 3aMedaTelbHBIN BRI B o3HaHudy ). Nva Punjica aurge vHe ynomsanyto (Puaic
BOZpaxkad Obl U TPOTUB HA3BAHUA MEJAJU 10 er0 UMEHN — OHO NPUHATO YXKe TOCTEe
€ro CMepTH).

Kounesu4 siBasgeTcs SpKkuM OpeCTaBUTENEM MOCKOBCKOW MaTEMaTHIECKOU IITKO-
avl. [TombrTatoch gaTh XOTS ObI HEKOTOPOE MPEJACTABIEHHE O MATEMATHYECKUX MO-
cruxenuax M. Konneuda. BosbIas 9acTh 3TUX JOCTUXKEHUN OTHOCHTCA K MOJIOIOT
061acTH, KOTOPYIO MOXHO Ha3BaTh K6AHMOE0U MAMEMAMUKOMU.

KBanToBas MaTeMaTnka BO3HHUKJA TOJ BJINSHUEM KBaHTOBOU uzmku. B 60b-
MITHCTBE CAYYaeB Pevb UIET 3/eCh He O MPUMEHEHNAX MATEMATHIECKAX PE3YILTATOB
K MCCJIeIOBAHNIO (DU3MHYECKNX ABICHUN (XOTA 5TO U HE HCKIIOYAeTCA), a 06 06paTHOM
BAUAHUEN PUIMIECKAX UAed Ha QyHIaMeHTaIbHeRne 00IacTH MaTEMATHKH.

OO6BIYHBIM TPU3HAKOM KBAHTOBOCTH ABJSETCA MPUCYTCTBHE B TEOPUHU OTHOT'O WIH
HECKOJBKUX TapaMeTpoB. B GoablmHCTBE cyvaeB mapaMeTp OJUH, OH 0G03HaYaeTCSA
6ykBol h (u wacTo HasbiBaeTcs mocrosHHol [lnanka). Ilpn cTpemiaennn mapaMeTpa
K HYJIO KBaHTOBasg MaTeMaTHKa BBIPOXKIAETCA B OOBIYHYIO. Y IUBUTEAbHBIM BBIBO-
OM U3 WCCAEJOBAHUU TOCJAEHUX TECATHIETHH ABASETCS TOT (PaKT, 4TO Golee Win
MeHee BCA MaTeMaTHKa JOMyCKAaeT COTJIAaCOBAHHYIO AepOPMAIHIO, TIOCIe KOTOPOU BCE
MaTeMaTUIeCKe MOHATHA TPHOGPETAT COBEPIIEHHO HOBBIA CMBICI, HO COOTHOIIIE-
HUA MeXJy HUMH (C COOTBETCTBYIOIINMHI M3MEHEHHAMM) COXPAHAITCA W B HOBOW,
po 1e(pOPMUPOBAHHOU TEOPUH.

Hauunast ¢ o6bI9HBIX GOPMYI U TPOU3BO/IA MOCAEA0BATENbHOE KBAHTOBAHME, Ma-
TeMaTHKN TPHUILIN K MacCe HOBBIX (POPMYJ, AorajgaThCd O KOTOPHIX WHBIM TyTEM
BPSJ] I BO3MOXKHO.

Takum o6pazom, GoJbIliag 9acTh KBAHTOBOW MAaTEMATHKN ABAAETCA TAJEKO UIY-
M pasBuTHeM Teopun Bosmyinenui. Co Bpemen paGot P. Pertrmana cramno sacHo,
9T0 (PYHAAMEHTATBHBIM O6BEKTOM BCAKON TEOPHH BO3MYIIEHNH ABAAIOTCA Mpadbl (B
MPOCTENIIIEM cay¥ae — TaK HasbiBaeMble quarpaMmbl Peitimana). Ha asbike rpadon
aare6pa CTAHOBHTCA TE€OMETPHUEN, ITO OTKPHIBAET HOBBIE BO3ZMOXKHOCTH.

[pocrenmmmvu npuMepamMu rpadoB ABAAIOTCA MHOTOYTOJbHUKHA WIN KBaIpaT C
ero aByM™sa guaroHaaamu. I'pad (cM. puc. 3), mo onpejeneHuo, COCTONT N3 BEPIINH
(Tovek) u pebep (COENUHAIMINX BTH TOYKHM OTPEZKOB); YACIAO T€X U APYTHX OGBIYHO
KOHEYHO.
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AVAVAWA

Puc. 3. CBasHble rpagbl ¢ TpeMsA BEPIIHHAMH U TPeMA pebpaMu

Baxuenmum poctuxennem M. Koniesuva ABigeTca BBejJleHHE UM B MaTEMATHUKY
dyHIaAMEHTATBLHOTO HOBOT'O 06beKTa — KoMIuiekca rpados. Kommaekcamu B MaTe-
MaTHKe Ha3bIBAOTCA MHOTOMepHble 0606imenus rpados. [Mogo6HO AeTCKOMY KOH-
CTPYKTOPY, KOMILUIEKC COCTOUT HE TOJBKO M3 BEPIIUH W pebep, HO BKIAIYAET TaKkKe
NByMEPHBIE, TPEXMEPHBIE U T. 1. DIEMEHTHI.

MaTremMaTHKn HazbIBalOT Mmoukamy (OTPE3KAMA W T. 1.) OOBEKTH M0G0 TPUPO-
a6l (no croBam I'mibbGepra — «HampuMep, MUBHBIE KPYXKKN W JaBKU) ), BaXKHBI JNIIb
COOTHOITIEHUA MEXK Y HUMMU.

«Toukamumy Kommekca rpagos KoHnesnda ABJAAIOTCA CaMU BCEBO3MOXKHBIE Tpadbl
(c MaTeMaTHYIECKOH MeIaHTHIHOCTHIO MOXKHO YIOMAHYTH, 9YTO OTPE3KH, COETNHAIO-
IMe BEPIIUHY ¢ caMOl cOBOH, 3/1eCh He OMYCKAIOTCA, XOTA B MATEeMATHIECKON O6IIen
Teopnu rpadoB TaKue MeTIH W PACCMATPUBAIOTCA).

OmpeieieHne «OTPE3KOBY, COENMHAIIINX TaKue «TOUYKMy (rpadbl), «rpaHeiy, co-
eIUHAIOINIAX (OTPE3KMY, U T. . BHOCHT B MHOXKECTBO BCEBO3MOXKHBIX IPadOB Ype3Bhi-
YalfHO BaXKHYIO (M paHee He M3ydYeHHYI0!) KOMOHHATOPHYIO CTPYKTYPY — CTDPYKTY-
py Komiuiekca KoHIeBuYa, oKa3aBIIyIOCA OYeHb MOJE3HON B GOMBIIIOM YHCIAe 3a1ad,
Ha TEepBLIN B3TJA He WMEIOINX K rpadaM W KOMOWHATOPUKE HUKAKOTO OTHOIIE-
HUA.

Ilepeuncmo nuims HEKOTOPHBIE 3aja4n, KoTopble KoHIEBUYY yAanioch pelnTh Ha
sToMm myTu. [lepBad 3aada OTHOCHTCA K KJAACCHUeCKOl Teopun yanoB. Yaani?) (MaTe-
MaTHKN OGBIYHO 3aBA3BIBAIOT UX Ha 3aMKHYmMot BepeBKe (cM. puc. 4), paccMaTpuBas
BCEBO3MOXKHBIE BIOKEHUA OKPYKHOCTH B TPEXMEPHOE MPOCTPAHCTBO) HAYAIN CHCTE-
MaTHYeCKUW U3y4YaThCA B cepeaune 19-ro Beka, HO B HCKYCCTBE BCTPEYAIUCH 30T 0
10 sToro (cM. oo 5).

Teopus y3/10B BOZHUKJIA B CBA3M C TIPEATIONOKeHNeM KelbBUHA, 9T0O pa3inydusa aTo-
MOB ONPEEJAITCA PA3TUIUAME BXOIAMINX B X COCTAB MUKPOCKONMYECKUX Y3JIOB.
OTo 6BLI ABHBIN AT BIIEPE] MO CPABHEHUIO C ApeBHeN Teopuen Jlykpenus, KOTOPBIT
OOBACHAT PA3IUINA ATOMOB TEM, YTO MATEMATUKH TeMePh OMUCHIBAIOT KaK Pa3iIndusa
MeX Iy TpeMs THaMH MOBEPXHOCTEH — DJIa KX, KOMOHHATOPHBIX (MMEIOIINX Y3JIbl )
U TOTIOJOTHYECKUX (JOMYCKAONINK, TI0 BRIpakeHno JIyKpeuns, Takke U 3a0CTPEHHBIE
KPIOYKH).

Jlis pasauyeHus y3JaoB, KOTOPHIE HEMb3A TIEPEBECTH JAPYT B ApPYTa HEMpPepLIBHON
nedopmatinent 6e3 pazpesaHus BEPEBKHW, MaTEMaTUKH U306peI MHOXKECTBO Pa3HO-
06pa3HbIX MHBAPUAHTOB. HBAPUAHTHI Y3J0B — 5TO A0KAAbHO NOCMOAHKBLE PYHKYUU

2)Te0pnﬂ y3J0B — Tema »Toro HoMepa «MaremaTudeckoro npocsenieansa». Cm. c. 56 — 126. —

Ipum. ped.
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Puc. 4. Ilpocrenmun yzerx

PoTo 5. Yier Ha calaMaHpe — TOTeMe (ppaHIy3ckoro kopoas Ppannucka I (3a-
Mok Aszait se Pujo)

Ha IPOCTPAHCTBE BJIOKEHUH OKPYKHOCTH B TPEXMEPHOE TTPOCTPAHCTBO. XOTSA MPOCT-
PaHCTBO BJIOXKEHUN U ABAAECTCA GECKOHETHOMEDPHBIM, UCCaeOBaHue (PYHKIUN HA HEM
OKa3bIBAETCA JOCTATOYHO WHTEPECHOW W He BIOJHE Ge3HaIeKHOU MaTeMaTHIECKON
3aaden.

B 1989 roay mockoBckuin maTtemaTuk B. A. BacuibeB BbIgeamn cpeaum Bcex WH-
BApPUAHTOB Y3JOB UHBAPUAHMbL KOHEUHO20 NOPAJKA, 3aHUMAIOIINE B TEOPUW WHBA-
PHAHTOB y3JI0B Takoe Xke (PyHIaMEHTAJIbHOE MECTO, KaKOe 3aHUMAKT MHOTOWIEHBI
B 00bI9HON Teopuu GyHKIuU. Temepb 3T MHBAPHAHTHI HAZBIBAIOTCA UHEAPUAHMA-
mu Bacuavesa, m uM TOCBAIIEHO MHOXeCTBO TWy6oKUX paboT Bo BeceM mupe. Mexay
npounM, guiagcosckuii komnTeT Konrpecca B [Tropuxe (3 KoToporo s BHIIIEA Kak
OBIBIINY HAYYIHBI PYKOBOIUTEND CBOETO YUEHNKA, ABAABIIET OCA KAHINIaTOM Ha Me-
Jalib) MOYEMY-TO TPONYCTHJ BacmibeBa TpH BhIGOpe MeganncToB, a B 1998 rony
BacuabeBy yixe 6b1I0 GOabllle COPOKA JET.

Texuudeckne gocTuxenus KoHleBUYa MO3BOJWIN €My [aTh SBHOE BBIpaXKeHUe
Ui BCeX MHBApMaHTOB BacmibeBa B BHje KPATHBIX WHTEMPAJIOB IO COOTBETCTBYIO-
UM KOH(UTYPAIMOHHBIM MTPOCTPAHCTBAM. ITH (POPMYJIBI ABAAIOTCA TPaHIHO3HBIM
0600611IeHeM 3JeKTpOAuHaMIYeckol (opmyasl [aycca, Beipaxaromenn koadhuimeH-
THI 3atierieHna (cM. puc. 6) ABYX 3aMKHYTHIX KPUBHIX B TPEXMEPHOM TIPOCTPAHCTBE
B BH/le JBONHOTO MHTerpata (KoahdUUNeHT 3alelieHnd onpejenseT (aarebpantde-
CKOE) YHCIO MPOXOXKAEHUH OHON KPUBOH CKBO3b APYTYIO TIPH UX PACTACKHUBAHUH B
yaJeHHBIE 9acTH MTPOCTPAHCTRA).

Mexay mpodmm, B 3TOU TEOPUH [0 CHUX TIOP OCTAETCS OTKPBITHIM OCTPENIInH
BOIPOC: TMO3BOJAIT JU Hal/eHHble MHBAPHAHTHl PA3INYNTh A00bie ABa y3aa (Heje-
opMupyeMble APYT B Apyra 6e3 caMolepeceydeHuin)?
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Puc. 6. 3anenneHns ByX KPHBBIX C KOX(PGPHIIHEHTAMEI 3alEIIEHHA OfUH H HYJTh

Odurmasbao Hay9IHBIM PYKOBOAUTENEM AuccepTannn KoHIEeBUYa cUUTacTCA pa-
Goratommit B Borue /lon 3arup, Ho cam KoHIeBHY HazBaJl CBOMMH YUATeAAME (TIpH
HarpaxeHUN ero npeMueil EBpPOMENCKOTO MaTeMaTHYIeCKOTO OGIIECTBA MOJIOIBIM
MaTeMaTukaM Ha TepBoM Eppomneiickom MaTtemaTtudueckom Konrpecce 1992 roga B
TMapuxke) U. M. Teasdanga, 0. V. Mauuna, B. . ApHoasa. [Tozxe Konuesnd moa-
YepKUBAJ, KaK MHOT'OMY OH HAay4YMJICA TakXke y 6oJee MOJOJBIX MOCKOBCKIUX MaTeMa-
TukoB: A. lornvaposa, A. Beinncona, B. A. 'muz6ypra, B. ®enruna, M. Kanpanosa
Wy MHOTHMX JAPYTHUX.

Opnaxaer B Matematudeckom UucturyTe Makca [lnanka B Borne aupexTop
MucturyTa, npodeccop P. Xupuebpyx (nHocTpanubiilt dieH PAH u oqus u3 cambix
3HAMEHUTHIX MAaTEMATHKOB HAIIIETO BPEMEHN ), CIPOCHI MeH#A: moveMy 570 KoHIeBn4
IO CUX TIOp He 3aluTua guccepranun? /[aBaiiTe 3aBTpa yCTPOUM 3aIIUTY — 3arup,
u BBl cocTaBuM XKIOpH, BCE MBI XOPOIIIO 3HAEM €T 0 3aMevaTedbHbIe PA6OTHl I HATTUIIIEM
oTawiBbl. Ho Wepes gBa qHA mocae 3amuThl MakcuM TOBOPHUT: 3HaeTe, a paboTa-To 06
y3Jaax 6bura HeBepHas! Toabko uTo w3 FapBapaa npuiien kourpupumep Bap Harana,
OH TIpaB — MOS WHTeTrpadbHas GopMy.ia /s HBaApUaHTOB BacuibeBa He MOXKET OBITH
BepHoit! Ucnpasienne onmbKu 3aHAMO ellle HECKOABKO [THEH; MCIpaBieHHas (popMyaa
BepHa, MOKa3blBaeTCsA MOYTH TaK e, KaK W MCXO/Had HeBepHad (KOTopad MpocTo
pelaeT HEMHOI'O JAPYTyIo 3aady). B ycaosuax BoHHa Bce 5TH BOJHEHHA He MMeJN
HUKAKOTO TPaKTUIeCKOT O 3HAYEHUS s olleHKH pacoT KoHleBuva: BceM GBLIO ACHO,
9TO OHH 3aMevdaTeNbHbl U ITO ObLIO OBl HEMENO TPebOBATH OT HETO TPATHTH BPEeMS
Ha Oo(hOopMIIEHNE NUCCEPTAINNA U HYHBIE GIOPOKPATHYIECKHUE TTPOIETYPHI.

A Bcerja BcioMmWHAK BTy 3allUTy, KOTJa CTATKUBAIOCH C HAIIMMEA MOCKOBCKUMMU
mopsigkamu. Temepsb, Korja Bce MOCKOBCKHE 3apIIAThl CTATN HEPAZINIUMBIME GECKO-
HEYHO MAJbIMHU, MHOTHE TAJAHTIMBEUINNE MOIOIbIE MATEMATHKH MPEATOYATAIOT HE
TPaTUTh BpeMsA Ha OI0POKPATUYECKHE TTPOLEAYPhl O(POPMIEHHUS W 3AIUTHL TUCCEPTa-
U W OCTAITCSA HEOCTENMEHEHHBIMHU; BBHICBOOOIUBIIIEECS BPEMS OHU UCIOAB3YIOT s
HOBBIX OTKPBITHH. IMEHHO K HTOW KaTEerOpUH MOJIOIBIX MOCKOBCKHX MaTEMaTHKOB
oTHOocuTca U Makcum Konuenud.

IMopazuTenbHo, ¥TO UAeN OTHOTO TMPOUCXOXK IEHNUA TIO3BOJAIT MaTEMAaTHKaM pe-
IATHh COBEPIINEHHO HE CXOHBIE MEXIY COOOUM Ha BU 3aa4N.

Hoctpoennas KonieBudeM Teopus MO3BOJMIA €My AaTh ABHBIE WHTErPATbHBIE
dopMyaBl He TOMBKO i WHBAPMAHTOB BacmibeBa y3J10B, HO W i KBaHTOBAaHUS
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Puc. 7. BemecrBeHHasg U KOMILIEKCHAA OKPYKHOCTH

ckobok Ilyaccona. HieHbl pAAOB, BHIpAXalONMX TakKoe KBAHTOBaHWE, HyMepyIOTCA
rpadavu. KosdduiumenT, ¢ KoTOPHIM B Ps[ BXOAUT TaHHBIN WIEH, BBIPAXkKaeTCA WH-
TerpaJjioM 1Mo KOH(MUTYPAINOHHOMY TPOCTPAHCTBY, COCTABIEHHOMY U3 BJIOXKEHUN MHO-
JKecTBa BeplnH Tpada B miIockocTh JlobateBckoro. [ToannTerpansbHoe BEIpaKeHUe,
KOTOPOE HYXHO WMHTETPUPOBATH, NMOPA3UTEABHO TOXOXE HAa TOAWHTETPAJbHOE BbI-
paXeHWe, TOCTAaBAAIOINIee WHBAPUAHTH BacumiabeBa y3/10B, 1 HHTETPHPOBATH B 060MX
cayvaax MPUXOAUTCA MO KOH(MUTYPAIMOHHOMY TTPOCTPAHCTBY.

3ajada 0 HaAXOXK IEHUN KBaHTOBaHUA cko6ok ITyaccona (T.e. KIaccH4ecKon Mexa-
HWKW) — OJIHA M3 CTApEHIINK 3aja9 KBAHTOBOH MaTeMaTHKN, KOTOpad BO3HUKJIA —
B cllerKa JIpyroil (hopMyJaupoBKe — BMecTe ¢ KBAHTOBON MeXaHWKOU (T.e. yXK HU-
KaK He TO3Xe TPUAUATHIX TofoB). [Ipn sToM 10 paGoThl KoHIleBHYa He TOMBKO He
OBLIN W3BECTHBHI HaWeHHBIE UM SBHBIE (DOPMYJIBI YHUBEPCATBLHOTO KBAHTOBAHUA, HO
TIO/IBEPTalOCh COMHEHMIO U CaMO €TI0 CyIIeCTBOBAaHHUE.

Brite MoxkeT, Hanbosee ApKUe TOCTUKEHUS COBPEMEHHOW MATEMATHKU CBA3AHBI
C UessMHU KBAaHTOBOW TEOPHUU TIOJS, TPOHU3BIBAIOIINME CTOJb pazHble 00JacTH Ha-
VKU, KaK TEeOPHUs HUHUCET, TEOPHUS UeTHIPEXMEPHBIX MHOr006pasnii, aarebpanmdeckas
CeOMeTpUA W CHMILIEKTHYECKAA TOMOJIOTHA (T. €. TONOJOruA (PasoBLIX MPOCTPAHCTB
KJIACCUYECKOW MEXaHWKH).

KonueBuvy npunaanexaT u 3/ech GpyHIaAMEeHTATbHBIE PE3YIHTATHI, TTO3BOJTUBIIITE
PEINTh TPYAHBIE 3aa9H. YKe B CBOEH AUCCEPTAINN OH JOKA3aJ TOPA3UTEIbHYIO T'H-
MOTE3y aMePUKAHCKOTo (puzuka J. BuTTeHna, cBA3ABIIYI0 TONOJOMMYECKHAE XapaKTe-
PUCTUKHU TPOCTPAHCTB MOIYJIER aarebpanviecKnX KPUBBIX C OTMEYEHHBIMI TOYKAMHA
CO 3HAMEHUTHIM ypaBHeHUeM KopTeBera — me ®pusza Teopuu MeaKOU BOJIBI.

Asnrebpamdeckne KpPUBBIE — 3TO KPUBBIE, 3a/aBaeMble aareOpanviecKuMu ypaB-
HEHUAMU, BPO/ie OKPYKHOCTH, 3ajaBaeMoli ypaBrenuem z2 + y?> = ¢ (puc. 7). Kom-
TMIEKCHBIE BEKTOPHI, YAOBIECTBOPALIINE TOA06HOMY ypaBHEHHNIO, 06pa3yioT B TLIOC-
KOCTH JIByX KOMILIEKCHBIX MepeMeHHBIX (Z,Yy) (T.€e. B BEIIECTBEHHO YeTHIPEXMEPHOM
IPOCTPAHCTBE) BEMIECTBEHHO IBYMEDHYIO pumanosy noseprrocms. Hanpumep, ¢kom-
TIEKCHAA OKPYKHOCTB», ONIpPecJcHHAA TeM K¢ YpaBHEHHEM, YTO U BEMICCTBECHHAA, HO
C KOMILTEKCHBIMA & ¥ Y, TPEJACTaBIASIET COOOU C TOMOMOTUIECKON TOYKW 3PEHUS IH-
auaap. [lobasaasa aBe «GeCKOHEYHO-YAANeHHBIEY TOYKHW, MATEMATHKN TIOAYYAIOT PU-
MaHOBY TIOBEPXHOCTH OKPYAKHOCTH, TOMOJOTHIECKH 3KBUBAJEHTHYO OOBITHON cepe.

Bomee caoxuble ypaBHeHUA MPUBOIAT K Golee CIOKHBIM ToBepxHOCTAM. Hampn-
Mep, ypaBHeHHe TpeThell cTenenn y?> = 3+ ax 4 b TPUBOINT K IIOBEPXHOCTH TOPA —
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Puc. 8. BGLHGCTBGHHELH H KOMILIEKCHaA 3JUININTHIeCKad KpHBad

Puc. 9. IloepxHOCTH poja TpH (cepa ¢ TpeMA pydIKaMHu)

TaK Ha3bIBAEMOW 3.44unMuueckoli Kpueol, TeOMeTPUA KOTOPOHW WTPAET PEIIAOIIYIO
pPOJib B HEJlaBHEM PENIEHUN 3HAMEHUTON npobaeMbl Pepma, TaHHOM aHTJIHACKAM Ma-
TemaTukoM A. Yaiuicom (puc. 8).

IIpu mamenenun koapHuUIMEHTOB ypaBHEHUs KpPUBas MOXeT BBHIpOXTaThca. Ha-
TpUMep, TOp, 3aaHHBIN TPUBEEHHBIM BHIIIE YPABHEHNEM TPETbEH CTEMEHU, BHIPO-
xaeTca B cepy npu 4a® — 27b% = 0 (korjja MHOTOU/IEH B TPaBO YaCTH ypaBHEHHUA
UMeET KpaTHBIE KOPHH).

Bce kommieKcHBIe KPUBHIE (BEIECTBEHHBIE TOBEPXHOCTH) € TOTOJOTHEN chephl
O/IMHAKOBHI (MEPEBOAATCA APYT B APYTa B3MMHOOTHO3HAYHBIMH KOMIIEKCHO-TJIA KN~
mu oTo6paxenuamn). Ho Topos (a Takke n 6olee CIOKHBIX KPUBBIX POIa ¢, TOIY-
qaeMbIX 13 cdephbl MPUKJIEHBAHNEM ¢ pyd4eK; jad Topa ¢ = 1) muoro (puc. 9). Bee
KPUBBIE POJla ¢ TOMOJOTHYECKHU OJMHAKOBBI, HO OHH Pa3JUYaloTCAd KOMILIEKCHBIMU
CTPYKTYpaMu: OTHY MOXKHO OTOOPa3nTh IaKO Ha APYTYIO B CMBIC/IE BEMIECTBEHHON
TeOMETPHH, HO, BOOOIIE TOBOPS, HE B CMBICJE KOMILIEKCHOM.

I[IpocTpaHCTBO CYIIECTBEHHO PA3iMYHBIX KPUBBIX POJa § MMEET BEIIECTBEHHYIO
pasmeprocTb 6g —6 pu ¢ > 1 u 2 mpu ¢ = 1. DTO TPOCTPAHCTBO UMEET ECTECTBEH-
HYIO KOMILIEKCHYIO CTPYKTYPY, U €r0 KOMILIEKCHAS Pa3MePHOCTh pPaBHA 3¢ — 3 TpH
g>lulopug=1,0mnpu g =0.

IIpocTpancTBO Ki1accOB HKBUBAJEHTHBIX KPHUBBIX HA3bIBAETCH NPOCMPAHCMEOM
MOdyaeli KPUBBIX. DTO MPOCTPAHCTBO HE KOMIAKTHO: TPU M3MEHEHUW KPUBOU OHA
MOXKET BBIPOXKIaThCA (B 3TOT MOMEHT PO/l § YMEHbIIAETCH, HATIPHMED, TOP MOXKET
BHIDOUTHCA B cepy). KoHleBudy npuHajIekXuT BaXkHeHIIee MOHATHE CTabHILHOIO
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Puc. 10. BekTopHoe noste ¢ AByMA Puc. 11. BexkTopHoe no.e 6e3
OCOGBIMH TOIKaMH Ha cepe OCOBBIX TOYEK Ha TOPE

0TO6paXKeHNA KOMILIEKCHON KPUBOU ¢ OTMEYEHHBIMU TOYKAMH B KOMILIEKCHOE TIPOCT-
PAHCTBO, MO3BOJMBIIEE TTPABUIBLHO KOMIAKTU(MUINPOBATH MPOCTPAHCTBO 0TO6paxke-
HUH (MyTeM JoGaBleHUA «BECKOHETHO-Y TATEHHBIX) BHIPOXK IEHHBIX KPUBBIX) W 3aTeM
OPUMEHATD K MOJYYeHHOMY KOMIAKTHOMY (XOTA M He COBCEM IMAJKOMY) KOMILIEKC-
HOMY MHOT'0O6DPa3uio MOTYydne METO/BI COBPEMEHHON TOMOJOT M.

TIpocrelimmii TpuMep 3jeCh — MPOCTPAHCTBO cep ¢ YeTHIPbMA (yIOopsJoUeH-
HBIMH) OTMEYEHHBIMH TOYKAMH. JTO MPOCTPAHCTBO €CTECTBEHHO OTOXKECTBIAECTCA
co cepoit 6e3 Tpex Todek (KoTopbiMn MOXHO cunTaTh 0,1 1 0o Ha cepe Pumana).
[leficTBUTEABHO, TIEpBBIE TPH TOYKHM MOXKHO moMecTHTh B 0,1 U 0O COOTBETCTBEHHO
[PH TIOMOIIIH O IXO/ANIET0 NPOGHO-IHHENHOT O IpeobpazoBanus cdepsl PuMana (me-
PEBOJIAIETO KOMILIEKCHOE 4nciio z B (az+b)/(cz+d)). YeTBepras Touka onpegenseT
Torfa Kaacc cepbl ¢ OTMedeHHbBIME TouKaMu. [Ipu kKoMnakTudukauuu chepbl 6e3
Tpex TOYEK TMOJIYy9IaeTCs MPOCTO O6bIYHaA cdepa.

B kaaccudeckoil Tomosornu ria ke MHOI006pas3usa KAacCUpUIUPYIOTCA IPH T10-
MOIIM UX WHBAPUAHTOB — XapaKTepUCTHIecKuX uuced. [IpocTedmnm HHBapUAHTOM
ABJAETCA YHCAO Diepa (MU BIIEPOBa XapaKTePUCTHKA), H3MEPAIONIAA TIPENATCTBIA
K OJJHOBPEMEHHOI HUT/Ie He McUe3aolen gedopManuu MHOroobpasus. /ledopmarus
3a/1aeTcsAd BEKTOPHBIM M0JeM Ha MHOToo6pazuu (puc. 10), comocTaBaAommM Kax 101
TOYKE CKOPOCTh ee ABUXKeHuA. [Ipu MOMBITKe MOCTPOUTHL HEHyJAeBOe TMoje Ha cdepe
(nmu Ha M0G0 TOBEPXHOCTH POjia GOMBIIETO €INHNIIBI) MBI OGHAPYKUBAEM, UTO TOJE
6e3 0COGBIX TOYEK TOCTPOUTH He yaaercd. Bosee Toro, aarebpandeckoe (cuuTacMoe
€O 3HAKaMM) 9YHCIO 0COGHIX TOYEK OKa3bIBACTCA HE 3aBUCAIINM OT TOJA, HO 3aBUCH-
UM JUIIb 0T MHOT006pasusa. Hanpumep, Ha MOBEPXHOCTH cEPHI ¢ ¢ PYIKAMHU HTO
4ucao paBHo 2 — 2g. Jlas Topa (¢ = 1) 7o uncao papuo Hyaro. W felcTBUTENBHO,
TOP MOXKHO CJBHIaTh 1o ceGe Ge3 HemoABHAKHBIX Touek (puc. 11). Ha cdepe uncio
0COBBIX TOYEK JMIOGOTO TOJA (CUNTaeMbIX CO 3HaAKaMu) paBHO ABYM. ITose poBHO ¢
IBYMs 0coObIMU TOYKaMu n3obpaxeno Ha puc. 10.

Tucao 0coBBIX TOUEK TOJA (CUNTAEMBIX CO 3HAKAMM) HA3BIBAETCA XapaKTEPUCTH-
9YECKUM HMEHHO MOTOMY, YTO OHO He 3aBHCHUT OT MOJIA W ABIACTCA XapaKTEPUCTHKON
mHOroo6pasusa. Kpome siiaepoBoil XxapakTepUCTHKH, UMEIOTCA U APYTHE XapaKTepu-
crudeckne uucaa. OHU onpefensoTcs 6olee WIN MeHee TaKUM XKe crnoco6oM (rpy6o
roBOPS, MOJel 6epeTcs HECKOJABKO M 0COObIe TOYKU OMPEJCAAIOTCA HECKOIBKO HHA~
ve).
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B onucanHOM BHIIIe TPOCTERIIEM CIyYae MHOT006pa3na MOy ael cep ¢ 4eThIpb-
MfA OTMEYEHHBIMH TOYKAMU eMHCTBEHHBIM XapaKTEPUCTHISCKUM HYUCAOM ABIACTCA
SMIepoBa XapaKTepHUCTHKa (paBHAd [BYM), €JIMHCTBEHHBIM TIOJEM — KacaTeabHOe
chepe mole, XapaKTEPU3YIOIIee CKOPOCTh JBIKEHUA 9€TBEPTON TOUKH (IIPH BCEBO3-
MOXHBIX €€ MOMOKEHUAX).

Ecan BMecTO 4deThIpex TOYEK B3ATH GOMBINE WIH BMECTO C(ephl B3ATH MOBEPX-
HOCTH GOJABINErO pojia, TO BOZHUKHET MHOTO XapaKTEepPUCTHYECKUX Uuces, 06061a-
IOIUX SIIEPOBY XapakTepucTuky chepbl. [l onucanna Bcex >Tux uncea Burren
MPeVIOKIA TOCTPOUTH TIO HUM (PYHKITHIO, UCTIONB3YA UX B KavecTBe KOd(PPUIIHEHTOB
CTENMEHHOT O psAja (Mocie TOAXOIAel HOPMUPOBKY). MeX 1y 4acTHBIMU TPOU3BO/I-
HBIMU TIOJTYYeHHOU PYHKINN GBLIO SKCIEPUMEHTAILHO 0OHAPYKEHO CTPAHHOE COOT-
HOITIEHTE

Uy = 6uly + Ugge.

ODTo cooTHOomeHWe GBLIO 3a ¢TO JeT j0 Toro obuapyxkeno [I. KopTeserom m
I'. ne ®puzomM B COBEPILIEHHO APYTON TEOPUU — B TEOPUHU PACTPOCTPAHEHUA BOJH HA
MeakoBoabe. O THO U3 MOPAa3UTENbHBIX OTKPHITHH MATEMATHKY MOCAETHUX eCATUIE-
THi (¥ HCTOKOB KOTOPOTO CTOAT MOMBITKA ). PepMH HCTIOMB30BATH KOMIBIOTED UL
MO/IeIMPOBAHNA M MPOBEPKH IUIOTE3 CTATHCTUYECKOH (PU3NKM) COCTOUT B yHUBED-
CAJILHOCTH 3TOT'O (BIOJHE WHTETPUPYEMOT O YPABHEHUA MATEMATHIECKON (PUBMKM.
OTKpBITHE HEOKUAHHBIX CBA3EH MEXy Pa3HOPOAHBLIMEA MATEMATHIECKAMHA TEOPH-
AMHU WTpaeT B MaTeMaTHKe TaKylo Xe PoJb, KaK, HAOpUMep, OTKPBITHE CXOJACTBA
MeX 1y BOCTOYHBIM GeperoM AMepUKH 1 3amafHbiM Geperom Adpukn (npuseiiee K
COBPEMEHHO TI0GATBHON TeKToHIKe TanT)).

B caydae cBA3m MeXy XapaKTepPUCTHYECKUMU UHUCIAMHU MTPOCTPAHCTB MOIYJICH
KPHUBBIX C OTMEYEHHBIMYU TOUYKAMHU U AU PepeHITuaATLHBIM YPaBHEHHEM TEOPUH MeJ-
KOBO/IbA, POJIb TJI0GAILHON TEKTOHUKYM UTpaeT KBaHToBad rpaBuTanus. Oguako ¢u-
3uK BuTTen (KcTaTu, ToXe yAOCTOEHHBIN MaTeMaTuKaMu PUIICOBCKON Me1ain) He
JIOKa3aJl CyIIeCTBOBaHIE 3TOH CBA3M, & JWIIb MIOMETHI €€ (4TO, KOHETHO, TOXKE OYeHb
BaXXHO W B C/lydae TeOJOTHH COOTBETCTBYET BKJIajy BereHepa).

JokazaTeabcTBO TUMOTE3H BuTTeHa (MoTpe6oBaBiiee MOCTPOEHUA GOMBIION HO-
BOU MaTeMaTH4ecKoll Teopun) — 3aciayra M. Konuebuya.

Moctuxenus Konmesnda cymecTBeHHERIINM 06Pa3oM UCTIOMb30BAINCH B pAJIe He-
MaBHUX PaboT, MOCBAMIEHHBIX PEIICHUIO ellle HeCKOABKUX BaKHENIINX 3a1ad U3 pas-
HBIX oGaacTen coBpeMeHHOU MaTemaTuku. OHOM M3 TaKWUX 3a4a¥ ABUIOCH JOKa3a-
TeJbCTBO MUIMOTE3BI (36PKATBLHON CUMMETPUMY, BB IBUHYTON (PU3UKAMU. DTa TUIOTe-
3a yCTaHABINBAET yAUBUTENBHYIO CBA3B JBYX COBEDIIEHHO PAa3INYHBIX (M HA [EPBHIH,
U Ha BTOPOMH BanAj) obaacTenn MmaTeMaTnkn. OqHa u3 o6aacTell — 5TO CHMILUIEKTH-
Jeckas TeOMEeTpPHSA, T.e. KIaCCHIecKad MEXaHHKa MaMUIbTOHOBBIX KOHCEPBATUBHBIX
cucteM (6e3 amccunannu sHeprum). JIpyras o6aacTh — TeOPUA KOMILIEKCHBIX MHO-
roo6pasuil (MHOIOMEPHBIX 0GOGIIEHNH PUMAHOBHIX MOBEPXHOCTEN, O KOTOPHIX TLIa
pedb BHIIIE).

ABeHne 3epKaIbHON CUMMETPHUH COCTOUT B TOM, YTO CHUMILIEKTHYECKAA DeOMe-
TPHUA OJHOTO MHOTr0OGpasWa OKa3bIBACTCA CBA3AHHOW C KOMILIEKCHOU TeOMeTpHUen
apyroro. CUMIUIEK THYeCKas TeOMETPUA 3TOI0 BTOPOT0O MHOT006Pa3us OKa3bIBAETCA
TpU DTOM CBA3AHHOW TaKWM ke 06pasoM ¢ KOMIIEKCHOW TeOMeTpHeN HCXO/HOTO.

3)lcTokoM KOTOpPOW MoCTyXXmia Teopus Ipeiidha MaTepHKOB HEMEIKOro reodmsmuka Berexepa
(1880 — 1930), cozgaBmero ee B 1912 r.
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Puc. 12. HGHO,Z[BI/I)KHBIG TOY9KH CUMILVIEKTHYIE€CKOI'O OTO5pa)K€HI/IH KoOJIbIla B cebsa

MaTeMmaTuveckas TeOPHUs HTOTO ABJIEHHS CO3jaHA JPYTUM BOCIHTAHHUKOM MO-
CKOBCKOW MaTeMaTH4ecKol mkoabl, A. B. TuBenTanem (KoTopoMy d GBI TOXe MPUCY-
auan PunfcoBCKyo Mefadhb), HbiHe paGoTatomnM B Bepkan. OH ucmoabzosai, cpeiu
npodvero, goctuxenus Konnesn«a.

Jlpyrofl ceHcaumell MOCAEHETO TOIa ABWIOCH JOKA3ATEABCTBO (HECKOABKNMU
IpyNImamMy MaTeMaTHKOB, pPaboTalIINX B Pa3HbIX cTpaHax) crapbix (1965) rumores
O HETIOJBUAKHBIX TOYKAX CHMILIEKTOMOP(UIMOB, T.€. O TEPUOIUIECKUX [BUKEHUAX
B COOTBETCTBYIOIIMX TaMUIBTOHOBBIX CHCTeMax (HAMPUMED, B HEGECHOH MeXaHWKe
Wi B Teopun yckopurTedei). Teopus cTaGuIbHEIX 0TOGPaKEHUN KPUBBIX, TOCTPOEH-
Hasg KoHueBu4eM pau 10Ka3aTeabCTBa THOOTE3B BUTTEHA, OKa3a/aach MOJe3HENIIAM
TEeXHUYIECKUM CPEJCTBOM TIPU MCCJIEJOBAHUH 3TOT'O BOMPOCA CUMILIEK THIECKOW TOIMO-
JIOTHH.

ToT pakT, 9TO KOMIIEKCHAA TEOMETPHUA JOCTABAAET MOJEIHBIH MHCTPYMEHT HC-
CJieIOBaHUA BOIIPOCOB CUMILIEKTHYIECKON TOMOJOT UM, OBLI BIEPBbIe 0OHAPY XKEH JeHMH-
rpaackum MmaTemaTukoMm M. JI. 'pomoBbIM, HEIHE paboTatomum Bo Ppanmuu. To, ¥To
OH — He QW JICOBCKUN JaypeaT, BCETa MeHA yauBAAI0. /lyMaio, 970 370 0O bIACHIET-
cA PUYMHAME He HayvHOIO XapakTepa (Chirpalo poiak, uTo Poccus He mojajepxana
poccuiickoro matemaTuka [ poMoBa; (U ICOBCKII KOMUTET BCerfa GBI OU€Hb TIOJH-
TU3UPOBaH, KAK BTO W OMMUCAHO B HEJABHO OMyOJHKOBAHHBIX MeMyapax tJIeHa 3TOro
KOMUTETA, U3BECTHOTO aHTHUCEMUTA U 3aMedaTenbHoro matemaruka JI. C. [MorTps-
IUHA).

[IpocTenmmit TpuMep TEOPEMBI O HEMOABUAKHBIX TOYKAX B CHMINIEKTHIECKON TO-
nozoruu 611 yKkazaH ette [lyaHkape (B ero IOCMEPTHOH (IIOCIETHEN Te€OMeTPHIECKON
TeopeMey): eCIi KPYTOBO€e KOMBIO 0TOGPaXKEHO Ha cebd Tak, YTO PPAaHUYIHBIE OKPY XK-
HOCTH TIOBOPAYMBAIOTCA B PasHble CTOPOHBI, a IIOMIAAN 00IacTel COXPAHAIOTCA, TO
Takoe 0TOOpaXeHNe UMeeT He MeHee BYX HEMOABUKHBIX Towek (puc. 12).

HeGouabimoe pazmbliienne MOKa3bBAET, YTO 3TOT (PAKT BBITEKAET U3 CAEAYIOMIEN
6oJiee OOIIEN TeOPEMBI: COXPaHSAMIIIee MJOMAAN 0ToOpaK)eHne Topa B ceGi MMeeT
HE MeHee TPeX HEMOIBUKHBIX TOYEK, €CAU OHO HE CABUTAET C MECTa (IEHTP TaKe-
ctuy Topa. Ilpm 5TOM 4YHMCIO HEMOABUKHBIX TOYEK jJayKe He MEHBIINE YETHIPEX, €CIH
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Puc. 13. PyHKIINA BRICOTH Ha TOPE U €€ YeTHIpE KPUTHIECKHE TOIKH

YUUTHIBATH BBIPOXK/IEHHBIE TOYKH (B KOTODBIX CIMBAETCA HECKOMBKO HETIOIBUKHBIX
ToYek) ¢ X KpaTHocTAMHU. Tucaa 3 n 4 37ech — 5TO HaMMeHbIIINe YACAA KPUTHYE-
CKHUX TOYeK (CYnTas 1 MaKCHUMYMBbI, H MUHUMYMBI, U C€/UIa 1 T. 1I.) TJaIKOH (hyHKIHNT
Ha Tope (MX He MEHBIIE YeTHIPEX, €CAH CINTATH C KPATHOCTAMHM, M HE MEHEE TPEX U3
HWUX TEOMETPUYECKH PA3INTHBI).

Hayxa o xpuTuvecknx Todkax riaajkux (GpyHKINN HasbiBaeTcss meopueti Mopca —
Jhocmepnura — IHTnupeavmana no umenn amepukanckoro (M. Mopc) u poceniicknx
(JI. A. JTrocrepunx u JI. T'. IlHupeabMan) MaTeMaTHKOB, MOXYYUBILINX OUEHKN CHU3Y
JUIA IHUCeN KPUTHYECKUX TOYeK A060H (PYHKUNH (Ha TMOBEPXHOCTH WM Ha MHODO-
06paznn GOMBIIEro YucHa W3MEPEHHH) depe3 TONOJOTINYecKie HHBAPHAHTHI — TaK
Ha3blBaeMble 4ncaa J. bertun B cayvae Teopunm Mopca. Hampumep, cymma wmcen
BerTtn Topa paBHa YeThIpeM, MO>TOMY (PYHKIHS HA TOPE UMeET HEe MeHee HeTBIPEX
(y4uThIBag KpaTHOCTH) KPUTHYIECKHX To4ek (puc. 13).

l'umoTessr CUMIIEK THYIECKON TOTOJIOTUH, O KOTOPHIX ML PEYh, YTBEPK JAIOT, ITO
TOYHO TaKWe JKe OUEHKH CHU3Y, KaK JJA YUcaa KPUTUIECKAX TOYEK DJIaJKuX (PyHK-
W, CIPABEJUBLL U [ HETIOJBUKHBIX TOYEK CUMILIEKTOMOPMI3MOB (ha30BBIX MPO-
CTPAHCTB, OMpPEIeNAeMBIX CHCTEMaMN TaMUJIbTOHOBBIX AudpepeHINaIbHBIX YpaBHe-
HHUU KJIACCHIECKON MEXaHWKW. JTH HEMOIBUKHBIE TOYKHA WM 3aMKHYTHIE OpOUTHI
OKa3bIBAIOTCA KPUTUIECKUME TOYKAMU COOTBETCTBYIOMIEN «(YHKIINNY HA GECKOHEU-
HomepHom MHOT006pasun. CrabuibHble oTo6pakeHns KoHueBnva (BMecTe ¢ Teopuein
T'poMoBa u ero moceoBaTenell) OTKPHIBAIOT 3aMevaTelbHYI0 BOZMOXKHOCTE PACIIPO-
cTpaHeHua Teopnn Mopca Ha GeCKOHEYHOMEDHBIN clydall B CUTyauuu, rie (Kak u
B KBaHTOBOU TEOPWUH TIOJS, IS HYXJ KOTOPOU BTH CTAa0WIbHBIE OTOOpakeHus G-
JM U306peTEHbl) OOBITHAA TEXHUKA BAPUATIMOHHOT O UCHUCAEHNA U PYHKINOHAILHOTO
aHaan3a He paboTaeT.

Eme Tpu HenaBuue paGornl KoHIeBHYa Tak:ke NOCTABIAAIOT HEOXKUJAHHBIE CBS-
31 MEXy COBCEM pazHBIMHU obmacTamu MaTeMaTuku. [lepekaa nbiBaHms OTPE3KOB —
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Puc. 14. IlepeknrafpiBaHHe TpeX OTPE3KOB

KJIACCHYECKUN TIPUMED B TEOPUH JUHAMUYECKUX CUCTEM, TIEPEMENTUBAHUA U ¢Xa0Cay.
Pazo6beM 0Tpe3ok Ha HECKOABLKO YacTel, TepecTaBUM MX B KaKOM-JIUG0 MOPAJAKE U
CHOBa CKJIEWM B O0Tpe3ok. [loBTOpsAA 5Ty MpOIeAypy MHOTO pa3, Mbl 3aCTaBUM Ka-
KAYIO TOYKY OTpeska OIyXAaTh Mo HeMy 6ojee WA MeHee XaO0THYeCKUM 0Gpazom
(puc. 14).

Mockosekuit MmaTemaTuk A. B. 3opuu (ceitqac paboratonmii B Penne, B Bpera-
HI) OGHAPYKII B KOMITBIOTEPHBIX SKCIIEPUMEHTAX MOPA3HTENbHBIE ACHMITOTHYECKHE
CTATUCTUYECKHE CBOUCTBA HTOTO TepEeMEIInBAHUA. DT CBOMCTBA OKA3aJINCh YHUBEP-
CAILHBIMY B TOM CMBICJE, 9TO ACAMITOTHYECKOE TIOBEIEHNE OTKAOHEHUN OT CPeTHUX
OKAa3aJ0Ch He 3aBUCAIINM OT [UIMH OTPE3KOB pasbueHus (Ipy MOYTH JI060M HX BHIGO-
pe), XOTA M CHIBHO 3aBUCAIINM OT BH/Ia IEPECTAHOBKH YacTel HCXOJHOTO OTpeE3Ka 1
OT YHCAa Pa3pe3aHui.

Anamusupys BMecTe ¢ 3opudeM 5TH acuMnTOoTHKH, KoHlIeBUY o6GHADYKWI, 9TO
OHW TeCHEHNIINM 06Pa3oM CBA3AHEBI ¢ TeoMeTpuel (6g—6)-MepHBIX TPOCTPAHCTB MOTY-
Jell PUMAHOBBIX MOBEPXHOCTEN TOAXO/AINErO POa ¢, 0 KOTOPHIX MOBOPUIOCH BHIIIE.
OTa CBA3b COBEPINEHHO TMOPA3UTENbHA, MaXe eCIN YIECTh, YTO MepeKJIa bIBaHuA Gbl-
am BBefieHBl (B 1963 r.) UMEHHO B KadecTBEe MO/ENN /A HCCIEJOBAHNA 3PTOTHIECKIX
CBOWCTB TICEBJONEPUOANIECKAX TUHAMUYECKAX CHCTEM, 3aMaHHBIX MaMUJIbTOHOBBI-
MM BEKTOPHBIME MOJAMU Ha PUMAHOBBIX TIOBEPXHOCTAX POja ¢, GOMBIIETO eJUHUIIBI.
OTo GblIA OJIHA M3 MCXOTHBIX 3aja4 MCEB/ONEPHOANIECKON TONOJOTHH — MOJO{0H
o6JacTH HAyKW, 3HAUYEHNe KOTOPOU A Teopuu noBepxHocTenn O. Pepmu B pusnke
TBEp/IOr0 Teda GHIIO BIOCASCTBAN 06HAPYKEHO B 3aMedaTeAbHBIX paboTax yIuTeas
A. B. 3opuua, mockoBckoro maremaTtuka C. II. HoBukoBa, ¢uigacoBckoro memanim-

cra 1970 r.

Croab xe mopasureibHa HegapHo oTkpbiTad M. KonieBndem (BMecTe ¢ MOCKOB-
cknm MatemaTnkoM ). M. CyxoBbiM, HbIHe paGoTatoumm B KeMOpuxe) yHUBEp-
CAJbHOCTDH CTATUCTUIECCKAX CBOMCTB MHOTOMEPHBIX IIEMTHBIX ApOo6el.
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Ilennoll Apo6bIo HasbIBacTCA BHIpaXKEHUE BHAA a + 1/(1) +1/(c+ .. )) Bonpoc
0 CTATUCTHYECKUX CBONCTBAX WeABIX wucend (a,b,c,...), BXOAANMKX B Pa3lOKeHNE B
nenHyto apobb caydanHoro uucaa, ouin pemer K. ®. layccom u P. O. KyzbmuabiM.
Jlo »Toro Bompoc o6cyXgajcs MBEACKAM acTpoHoMoM X. ['mibaeHOM W IIBeICKHME
matematukamu A. Bumanom u T. Bpogenom. BaxuocTs 5Toro Bonpoca o6bAcHAETCA
TeM, 9TO CTATUCTUKA PA3JOKEHUU CAYyIalHBIX 9UCe] B IEMHble APOOH CKa3bIBAeTCH
B HeGeCHON MeXaHWKe Ha PE30HAHCAX MEXKY JABHKEHUAMH ILIAHET U aCTEPOHU OB,
Oy IyH9u CYNIECTBEHHON ISl YCTAHOBJIEHUA YCTONYMBOCTH KaK TTAHETHBIX CHCTEM, TaK
U TMYyYKOB YaCTHI[ B YCKOPUTEIAX U jJaXe MIa3Mbl B TOKaMaKax, YIPaB/Idd 3a0HO U
MOTOKAMN KOCMUYECKUX YaCTHIl, OTBETCTBEHHBIX 3a MOJSAPHBIE CUAHUA.

Konnesuu ¢ CyxoBbIM 00BACHIIN, KaK aHaJdoru4dHbe Teopun [aycca — Kysbmu-
Ha BOMPOCHI 06 YHUBEPCAABHON CTATUCTHUKE [ MHOTOMEDHBIX IENHBIX APOGEN CBS-
3aHBI C T€OMETPHUEN MPOCTPAHCTB MOAYJEN PEMIETOK B €BKJIWJIOBOM TPOCTPAHCTBE
(n3yvaBuIelics, MeXy MPOYNM, JAPYTMM MOCKOBCKNM JaypeaToMm Mejann Puijca,
I'. A. Mapryancom, HbIHe pabGoOTaIOMIAM B Meabckom yuueepcutere B CIIA). TTopa-
3UTENBHO, ITO, B oTam4ne oT ['aycca, aBTOPHI OKa3bIBAIT CYUECTME06AHUE YHUBED-
CaJbHOU CTATUCTUKHU, BOBCE €€ He HaXO/s. Bompoc 0 ABHOM BHIYHCJIEHUN CTATUCTUKH
Konnepnda — Cyxosa (am60 ¢ MOMOIIBIO CYyMMUPOBaHNA COOTBETCTBYIOIINX PAOB MO
nmoauaorapudmMam, au6o XoTA Obl TPAMBIM KOMIBIOTEPHBIM MOIEAUPOBAHUEM COOT-
BETCTBYOIIAX 3a1a9 [ETOYUCIEHHOTO JUHEHHOTO MPOrPaAaMMUPOBAHUA, K KOTOPOMY
MO CYIIECTBY OTHOCHTCA TE€OPHA MHOT'OMEDHBIX IENHBIX IpoGeil) ocTaeTcs MoKa OT-
KPBITBIM U XK[eT SHEPTUYHBIX MCCJEOBATENEN.

YoMsHyY B 3aKI0YEHNE COBMECTHYIO paboTy KoHleBuda ¢ MOCKOBCKUM MaTeMa-
tukoMm C. A. BapanHukoBbiM (HblHEe paGoTaoimmM Bo PpaHIUN) 0 TeOMETPUH Kay-
CTUK W BOJHOBBIX (PPOHTOB 3aja¥ T€OMETPUYECKON ONTHKH, BAPUANNOHHOTO MCHHU-
CJIEHUsI W TEOPUH ONTUMAJLHOTO ylpaBieHus. JTa paboTa o6bACHMIA 3araf09HBIE
CBA3M 5TOH 06JacTH MAaTEMATHKHU ¢ Teopuell (PppoGEeHNYCOBBIX CTPYKTYD (pasBUTON
MockoBckuM MaTeMaTnkoMm B. A. Jly6poBunbiM, HbIHe paboTatomuM B Tpuecte), BhI-
pOCIIIEN, ONATHL-TaKM, N3 KBAHTOBOU T€OPUHU T'DABUTAIINH.

PpaHny3bl OOBITHO Cpa3y ke BBIOMPAOT CBOUX (DUJIJICOBCKUX JaypeaToB B Aka-
nemuio HayK. [Ipumep M. KoHneBuva moxassiBaeT, YTO MOCKOBCKAsA MaTeMaTHIeCKasA
IIKOJIa TPOOMKAET aKTUBHENIIMM 06pa3zoM paboTaTh, MpUYeM BOKDPYT TaKUX JIHTe-
poB, kak KoHmeBud, cobuparoTcs, HECMOTPA Ha TeorpapuvecKyio pasoOIIeHHOCTS,
GOJIBIIINE U CUIABHBIE KOMIEKTUBBI. ZKajib TOIBKO, 9TO MOMyIeHHBIE UMH 3aMeIaTe b
HBle JOCTHXKEHUA (KOTOpHIe A TMOMBITAICA XOTA Obl OTYACTH ONHCATH BHIIIE) ¥ HAC
MaJio M3BeCTHBI, a KoHneBnd fgaxe He 6611 n3bpan B PAH.



