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Nrops Pocruciapopuu IladapeBina —
BEJINKIH MaTeMaTuK 1 Y duTe b

Buk. C. Kymukos, I B. Illabar

§ 0. BBEJIEHUE

ABTOpBI 9T0ii cTaTBbH — y2Ke HEMOJIOAbIE MaTeMaTHKI 1), KOTOpPBIM B 10HOCTH
BBINIAJIO CYACTHC HAYATL PO CCCHOHAIBHYIO YKI3HE IO PYKOBOICTBOM Mropst
Pocrucnasosmua Illadapernya. Ilepebie TeMbl NCCIEIOBAHNI, TTPEJIIOYKEHHbBIE
HaM HaIllUM YYUTeJIEM, €ro UjeH, ero oblee MOHUMaHHE MaTEMaTHKH, €ro Ce-
PBE3HOCTH B OTHOIIEHUH K HAYYIHO# paboTe — BCE 9TO OMPEesIIIO COAEPIKAHIE
U CTUJIb HAIIAX 3aHSITHH Ha MHOTHE JecITUAeTUsI. B maHHOl cTaThbe Mbl XOTHM
MOIEJNTHCS ¢ YATATEIEM YaCThI0 TOrO, YTO BbIHECHN n3 obmenus ¢ Mropem
PocTrciaBopudeM u w3 4Tellns] U OPOYMLIBAIINS IIAIIKCAIIILIX UM TEKCTOB.

Beigaromuiicss MmareMaTnk CHJIEH HE CTOJBKO CIIOCOOHOCTBIO PEIIaTh 3a-
JTaYd, IMOCTABJIEHHDbIE CBOUMU IIPEIIIECTBEHHUKAMU, CKOJIBKO HEITOCTUKAMBIM

D Met 1pysxum ¢ 1967 roja, ¢ Tex I0p Kak OKa3aliich OIHOKIACCHIKAMI Bo Bmopot wkoae
B IIOPY €€ paciBera.
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YMeHUEeM 38,/1aBaTh KJIIOYeBbIe BOIPOCHI; B XOJI€ PA3MBIIIJIEHNA HaJl HUMU €ro
[IOCJIEIOBATEIH PA3BUBAIOT HayKy. K 5TOMY »Ke YMEHUIO TPUMBIKAET [0y IeHue
pe3ynbTaToB (MHOIJA JakKe He IIOJHOCTBIO ODOCHOBAHHBIX), IIPOJLyMBbIBAHIE
1 0000ITeHre KOTOPBIX IPHUBJIEKAET UCC/IeI0BaTe e MOCTEVIOMNUX TOKOJICHHHA
U OIpeJiesideT HAIIPABJICHUs PA3BUTHA MaTeMaTuKu. Bejukue MaTeMaTuKI IPo-
oro — Jitaep, Layce, Punan, [yarkape, I'nanbepT — B Boicouaiireit crenernn
obJrajiaIi yIoMsTHYy THIMI Bbiliie cBoticrBamu, u rops PoctuciaBoBud BriosiHe
MOKET OBITH [IOCTABJIEH B UX PSI.

Nrops Pocruciiasosutt 1poxkui jioJiryto 2xKusib. Pojusiiucs B 1923 1oy,
OH yM€p COBCEM HelaBHO, B Bodpacre 93 ser. Emé Oosbliie BIedyaTssieT ero
IpOhCCCHOHATBHOC JTOJITOXKUTCABCTBO: MCXKLY ICPBOIT »KyPHAJIBHON MybIHKa-
rmeit B 1943 rojty ([4]) n nocresmeit 8 2013 roy ([11]) nporrio 70 ner! Crarbn
[IOCBAIIEHDI BECbMa, Pa3HOOOpa3HOIl TeMaThKe, U CPpeJId HUX HET HH OTHON Ma-
Jio3HaunTeNbHON. CKOIBKO-HUOYIH HOMHBIA 0030p MATEMATUYIECKOTO HACIE I
IladapeBnua HEBO3MOXKEH B paMKaX CTaTbU Pa3yMHBIX Pa3MepOB, Jia M KOMIIe-
TEHIMS aBTOPOB BPAJL JIK JOCTATOYHA JJId TAKOTO 00630pa. JacTuuHbIil aHain3
3TOTO Iaceust mposeaénr B [24] u [2]. Bo Bropyio 4acTh ¢TaTLu MBI BKIIOYHIIA
HECKOJIBKO MATEMATHIECKUX TEM, KOTOPbIE 3aTPArMBAINCE [IPH HAIIEM JIXTIHOM
OOIIEHNH ¢ HUM, O KOTOPBIX MOYKHO PaCCKa3aTh JOCTATOYHO IIMMPOKOMY KPYIY
MaTeMaTUKOB. Mbl PaccKarkeM O HECKOJIbKUX 1I0CTaBJIEHHbIX UM LIpobJiemax
C BeCbMa OIPDAHUYEHHBIX M JIMIHBIX TO3UIHHA — C TOUKA 3PEHHst IBYX (U3 MHO-
['HX) Cro OBIBIIUX CTYJICHTOB, TTOJIYYABIIAX OT HAYYHOIO PYKOBOIUTCIISI TCMBbI
JUIST KyPCOBBIX paboT M jiuccepTarivii. 9T0 OrpaHrnveHre He SIBJISIeTCs TTPUH-
nunuaabHeIM — Mrops PocTucmaBoBut 1meapo Jeniics ¢ yIeHUKAMU HJIesiME
Ha, JIIO0OI CTaIuu TIPOLYyMbIBAHUSA ¥, BUJINMO, HE ITPOBOJMII IPAHUIIBI MEXKTY
TeMaMU «JJIsi ceDsiy» U« VICHUKOBS .

K coxanenmno, Ilacdapeny nnvesr BO3MOKHOCTD PEAJTM30BLIBATE CBOU HIEH
gepes Iaydiioe pyKoBOJICTBO CTYAEIITaAMI JIAIIL B Tedellrde TPEX ¢ 11eO0ILITIM
gecsituyieTuil. Ero mepBbiM yIeHUKOM OBLI €ro CTyaeHuecKuii apyr, Amapeit
MBanosua Jlanmu, xoroporo Mropp PocTuciiaBoBud oOOTHAJI B «Kapbhepey,
BaKOH'IUB MexXmaT 3a ouuH 1oj. llocjieinumu Obljiu aBTOPbI HACTOsIIEl cTa-
Thu: Kormaa Mbl B 1974 rony sakamumpaau MI'Y, [ladapesud ObLT yBOJIEH
u3 MI'Y 3a «aHTHOOIICCTBCHHYIO» JICATCIBHOCTD — OH BXOJWJI B CO3JIAHHBIM
A. 1. CaxaposbiMm KomMuTeT 3amuThl MpaB YeJI0BEKA.

[lepBast 4acTb cTaThU CONEPYKUT HAIIU JUIHbIe BocriomuHanusi o [ladape-
BUYE U O HEKOTOPBIX COOBITUSAX, CBA3AHHBIX C HUM, CBHJETE/IAMU WU yYIaCT-
HUKAMHU KOTODBIX MbI ObLin. M3-3a HemocTaTKa MecTa Mbl B JAHHOW CTAThe
COBEPIIIEHHO He KacaeMesl 00IecTBeHHO-TomnTnYecknx crareii n kaur V. P. I11a-
dapenuua (cM. [12]) 1 mamuX pasroBOpoB ¢ MEUM I1a 3TU TEMDI, 110 ODIIENne
C HUM OKa3aJ/i0 OTPOMHOE BJINAHHUE HA HAIIEe MUPOBO33PEHUE.
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§ 1. BOCIIOMUHAHUSA

1.1. HIA®APEBUY HA MEXMATE MI'V

Hama crymenueckast FOHOCTh, KOHEIL TIECTUIECATHIX — HAYAJIO CEMUTECITHIX
1'0JI0B 1IPOIILIOIO BEKA, 1IPUILLIACL HA pasrap 3acmos. Bo3MoHOCTY jijisi caMo-
peau3alil y COBETCKHX JIO/IeH ObLIN BeCcbMa OIPAHHYEHBI, H yXOJ B HAYKY,
B YACTHOCTH B 3aHSITUsI YACTOIl MATCMATHKOM, OBLI OIHOM U3 HUX. Y TCUKA MO3-

2) | CoReTcKNe MATeMATHKN paboTaan Ha, pojIuHeE,

TOB eITé TOJILKO HadnHaAJIaCh
B OCHOBHOM — B HECKOJIBKHX OOJIBIIIX TopojiaxX. KoHIIeHTpaliisi MaTeMaTHKOB
MEPOBOIO Kjiacca B MockBe OblLIa YHEUKAJILHON U HE CPABHUMOM C JPYIUMU Be-
NYIIUMEA MaTeMaTHIeCKUMU JepyKaBaMu — HampumMep, ¢ Opanrpmeit nim CIIA,
r7e CIUJIbHBbIE MATEMATHKU OBbLIN PACIIPEIE/IEHDI 10 MHOTUM ropojam. [Ipu srom
MexMaT MI'Y OnL1 enuiieTBeriiniM MecToM B MocKBe, TJie CTYACHTDI Oy TaiIin
«9UCTOE» MareMarudeckoe obpazopanme. Ha mocke oObsaBeHHU O CIEIKYpCax
U CIIEICEMIHAPAX MOXKHO ObLIO HaiTu nMeHa ApHoubia, [enbdamma, Kupur-
soBa, Manuna, Cunasi...

1J1a3a pasdera/iuch!

Ho u Ha sTOM GimcrarensnoM dpore Mrops PocTrenaBoBud OBLI OJHUM U3
CaMBIX <«MOJHBIX» IIpodeccopos MexmarTa. CICIKYpPChI, YATACMBIC UM, cOOU-
pajan TMOJIHbIC ay,TU/ITOpT/H/T. Cﬂyma"rejmmn ITUX CTTeT[KprOR 6BUTV[ HE TOJIBKO
CTYIEHTDI I aCIHPAHTLI, HO M y¥Ke BIIOJIHE COCTOSIBIIIUECST MaTeMaTHKHA. JIeKIm
[MTadapepuda oTIMYAINCH TPO3ZPATHOCTHIO U ICHOCTHIO M3JI0XKEHNS, OOMITHEM
HebopMaJIbHBLIX IIPAMEPOB U MOTUBHAPOBOK, ITOCTEIIEHHBIM IIEPEXOI0M OT IIPO-
creiimux curyalmii K 60see cioxkubM. Ha ero cemruapax pasdupaJinch paboTs
JIIOOOTO YPOBIISI CJOKIIOCTH, W X YIaCTIINKH, IIECMOTPS IIa dfCesedHuili 3aHa6ec,
HE TyBCTBOBa/IN ¢eOsl OTOPBAHHBIMI OT MUPOBOI HAYKII.

Ocobyto posb B Haleil Ku3HK chirpai crenkypce Hladapesnda mo Teopun
ajredbpautieckux uuces, upoturanublii um B 1970 rouy. Ilepes; namu orkpbI-
Bajach Oe3/IHa KJIacCHYecKoi MaTreMaTHKu, nMeHa KpoHekepa, Bebepa..., mmo-
JIVICHHBIC UMH (DyHIAMCHTAJBHLIC PC3YALTATHI M OCTAIONIACCS OTKPHITHIMEI
npobaembl. Ho Hanbosbiiiee BriedaTieHne TPON3BOINAII CAM JIEKTOD, TTPEKPACHO
BJI&JICIONIAI MaTepHaJIOM H II0OC/IeIOBATE/IHLHO, BHEITHE HESMOIHOHAJILHO Iepe-
JAIOIINY CIIYIIATEIAM CBOIO JIIOOOBb K YHCIAM W K CTPYKTYPaM, [TOMOTaIOIIM
NPOHUKATDL B UX TaiiHbl. MBIl yUHJINACHL Ha BTOPOM Kypce, U HaM HaJI0 OBLIO BbI-
OuparTh Hay9IHOIO PYKOBOIUTE IST; MPUMEPHO K CEPEJIUHE CIIEIKYPCa COMHEHMUSI,
eCJIi U OLLIM, TO PA3BEsINCD.

2 O TOrJIa, IIOCUJIA TOPa3/io 0oJiee TPArMYeCKHil XapakTep, U4eM B ITOCJeIyIOoNIue Jie-
CATUJIETHS: C ye32KafoLNMI, HallpuMep, ¢ HaIllNM 3aMeYaTeJIbHBIM IIKOJbHBIM yYHTeeM
maremaruku M. X. CUBAIMIHCKUM, TIPOITAJIACH HABCETIA.
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1.2. CEMMHAP 110 AJITEBPAUYECKOWM TEOMETPUU

Cemunap IMlagapesurna paboTasr ¢ camMoro Havasa MECTH/ECATHIX TOJIOB
(1 mpooIKaeT paboTy IO CErOMHSIIHAN J1eHb, HecMoTpst Ha yxoia Uropst Po-
crucsaBoBuda). ObCTaHOBKA HA CeMHHADE ObLIa OYeHb JIeMOKDPATIYHOI: 11000
VYIaCTHUK, CTYJIEHT OH WX aKaJIeMUK, €CJTH YTO-TO He TMOHST HJIM YTO-TO He 3HAJ,
MOT OCTAHOBUTb B JIF000 MOMEHT JIOKJIAIINKA 1 IOMPOCHTH €r0 MOsICHUTH 0oJIee
[IOIPODIIO IIEMOIISATIIOE MECTO WIN JATD IIEOOXOTUMDIE CCLIITKH.

Cemunap paboTaj Ha MexMare [0 BTOPHUKAM Ha 9eTBEPTON Iape BIJIOTH
1o ocern 1974 roma. OceHbio TOro rojia paboTa ceMuHapa Ha MexXMaTe CTaJla
HEBO3MOXKHOI, Tak Kak Vropb Pocruciasosut ObLi yxe yBosed us MI'Y 3a «an-
THOOIIECTBEHHYIOY JIeSITEJIbHOCTD U KAXK/IBIH pa3 MUHYT uepe3 15 mociie Hadara
CCMUHApA B ayJIUTOPHIO 3aIIsIBIBAJ OJUH U3 3aMCCTHTCICH Jekana (haMusnst
3a0bITa), IpepbIBas PaboTy ceMuHapa n ropopui, 1ro Vrops Pocrnciasosny
HE MOXKET HAXOJUThCSI B ayIHTOPHUH, TaK KAk OH yBOJIEH. B uTore OBLIO perieHo
nepenectn pabory cemnuapa B CTEKJIOBKY ®), T1ie OH CYIIECTBYeT 1 1O Cefl eHb.

B TeueHme HECKONBKUX ITECATUICTUN MBI OBLIA YVIACTHIKAME 9TOTO CEeMWHA~
pa — CJIyIIajm dy>Kue JOKJIabl, MHOT/A AeJIaIi CBOU. Fro pojib B HaIllel KIU3HHA
[IEBO3MOZKIIO TIEPEOIIECITHTL; OTKPLITOCTD, YBaXKUTEILIIOE OTIIONEIHE K JOKJIA-
9uKy B coueranun ¢ rpebosanuem nowammuocmu (Mrops Pocruciasosua Beerya
MOHMMAJT BCE) HABCEI/Ia OCTAHYTCS JIJIsl HAC UIEAJIOM COTPYIHUIECTBA MaTeMa-
TUKOB Pa3HbIX 11I0KOJIEHUIl, MHTEPECOB U ypPOBHEIl.

Janbire Mbl OyteM JeIUTHCST BOCIIOMUAHAHUAME IO OTJIEIbHOCTH.

1.3. BocrioMMHAHNS KYJINKOBA

Becnoit 1971 roga, xorma Hajio 6bLIO BEIOMPATH Kadeapy U HAYIHOTO PY-
KOBOJUTEJI, S JyMaJI, 9To monacTh B yuennku k [[TadapeBudy Oynaer oueHb
[IPOCTO, TaK KAaK B MOEH «3ad6TKe» OLLINA TOJILKO OJIH OTJIHYIILIE OIEIKH H,
KpoMe TOro, Moit 6par BajenTuH, cTyaeHT usaroro Kypca, obut yaeaukoMm Mropst
PocruciaBoBuya 1 K TOMY BpeMeHH yzKe ObLI peKOMEHIOBAH UM B ACIIUPAHTYDY.
OuHako BCé okazasioch He Tak 1ipocro. IIpu Berpete Mrops Pocruciiasosut
CIIPOCHJI MEHsI, UTO sI 3HAIO0 U3 obJacTu ajarebpanmdeckoil reomerpuu. Ha moii
OTBCT, UTO § CJYIIAIO CT'O CIICIKYPC U IMPOYNTAJ ICPBBIC IBC IVIABLI CTO KHUT'T
«OCHOBBI anrebpanveckoil TeOMeTPHN» , ONyOJMKOBAHHBIE B « YCIlexax MaTeMar-
THYECKUX HayK» B 1969 romy, oH mpeajIoXKuI MHe C/IaTh 9K3aMeH 0 9THM JIBYM
[JIaBaM, KOTOPBIN Yepe3 Hapy HeIe/b 1 YCIEITHO U CHAJI.

Kak mayunniii pykoBoautesnsb, Nrops, PocTuciaBoBud crapasicss BhIPacTUTD
M3 CBOUX YYEHUKOB CAMOCTOSITEIbHBIX MATEeMATUKOB, CIIOCOOHBIX CAMUIM HAXO-

%) Maremaruaeckuii nucrutyT uM. B. A. Crekosa PAH.
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JIATH KOHKPETHBIE TeMBI CBOMX uccyeopannii. OH HUKOIJIa He CTaBWJI KOHKPET-
HYIO 3aJa4y JJisl KyPCOBBIX U JUILJIOMHBLIX PabOT cBOMM ydeHHKaM. OOBLIYHO
KAXKJIbII T'0J1 Ha HPOTIKEHNN MOeil y4€0bl Ha MexmaTe Mbl BCTPEUYAINCh B Ha-
vaJjie ceHTsioOpsi Ha Kadeape anrebpol (aya. 13-01), s cujesn Ha auBame, a OH,
CTOsI Y HEDOJIBIION JOCKH, B TEUEHNE HECKOJBKIX YaCOB PACCKA3bIBAJI O TEX
TEOPETUKO-IUCIOBLIX U aJIleOPO-TeOMETPHYECKIX MPODJIEMax, KOTOPLIE €ro HIl-
TepecoBajii B TO BPEeMsI. 3aTeM s HECKOJILKO JTHel «IIepeBapHBaJi» [0y UCHHYTO
MHMOPMAIIHIO, ILITAsSICh BCIIOMHHUTDL BCE, 0 9éM pacckasbiBas Mropb Pocrucia-
BOBU'U. DTO ObLIO TPYJHO CUEJATHb, OCOOEHHO HA TPETbEM KYpCe, BO-lIE€PBbIX,
U3-3a HEJIOCTATKA MOE «00pa30BaHHOCTHY, 8 BO-BTOPBIX, €r0 paccKas3bl ObLIO
MIPAKTUYICCKU HCBO3MOXKHO KOHCIICKTHPOBATL, cujs Ha jauBaHc. [locre sTmx
Bcrped Urops PocrucnapoBny kak ObI «3a0bIBa» 000 MHE, HO €CJIM Y MeHsI
BOBHUKAJIM BOIIPOCKI MJIH €CJIM s XOTeJ COODIIUTL eMy O Xoie Moeil paboTbl, TO
MBI I10 TesiePOHY JOrOBapPUBAJINCH O BCTPEYAX, KOTOPbIE 3aTeM OOBIYHO ITPOXOJIM-
Jn y Hero goMa. Ha geTBépromM Kypce ojHO U3 3a1ad, MpeioxKeHHbx Mropem
PocrucnapoBmuem, ObLIa 3aj1a4ua UCCASIOBAHNs CBOMCTE K 3-T1oBepxXHOCTEI 4,
PesynnraroM Monx Hccte1oBalnii ObLLIa KypcoBas paboTa, HalACAIlllas OT PYKI
Ha YETBIPEX JIHCTAX YIEHUIECKON TeTpasu «B KJIETOUKY», B KOTOPOH JIOKA3bI-
BAJIOCh HEKOTOPOE yTBep:KaeHue o I 3-moBepxHocTax. OQHAKO B HOYL IEPE/T
uoyateil kypcosoit ropio PocruciiaBoBu'ly si 3amMeTui, "ITO B JIOKA3aTE/IbCTBE
MMEETCsI «JIbIPa» , 1 U3-38 OTCYTCTBHUsI BPEMEHH IEPEINCATh TEKCT si TOJNLKO O]
YCPKHYJI HCIOKA3AHHOC MCCTO M CIICJIAJ Ha IOJISIX COOTBCTCTBYIOIIYIO ITOMCTKY.
Yepes Jjipe Hegtenun Oblia 3anmmTa Moeit Kypcosoii. Penensenrom Ob11 A. H. Tro-
puH. MBI BCTpeTIINCh BTPOEM Ha Kadeape aarebpbl U «3alldTay IPOXOIUJIa
caenyomum obpasom. Mrops PocTrciapoBuY u g cujen Ha quBaHe, a Anapeit
HukomaeBu4, crosi y HOCKHU, IBITAJCS <«3aKJEATHh JLIPY» B MoOeil KypCOBOI.
B Teuenune nByx 4acoB g yOexk a1 ero, 4To HeJOKA3AHHOE YTBEPKICHUE, CKOPee
BCEro, IIeBepllo, U B UTore cMOT' yoeauTh. B pesysanTare Mo KypcoBas paboTa
ObLIa OICHEHA Ha «OTJIUYHO» .

Korma B 1974 romy BcTas Bompoc o Hadaje BpeMeHH paboThl ceMuHapa
B CTeKJ/IOBKE, TO ObLIO LIPEIJIOKEHO HA'IMHAThL B TO XK€ BPEMsl, YTO U HA MeX-
mare. OAHAKO MHE OBLIO 3TO KpaiiHe HeymoOHO, TakK KaK s TOI/a IIOCEIIAN
u cemuHap B. M. ApHojbaa 10 TcopHE 0COOGCHHOCTCH, KOTOPBII TOXKC paboTal
Ha MexMaTe 10 BTOPHHUKaM Ha msaToi mape. [[o9ToMy yJacTHUKH ceMmHapa,
COOJTIONIAsT IEMOKPATHIO, PEIIIIN HaYMHATL paboTy ceMuHapa B 11 9acoB, 9100k
s MOT' yCllepaTh Ha ceMuHap ApHosbaa. HecKoabKo 103:Ke, TaK KaK OIUH
U3 aKTUBHBLIX YYaCTHUKOB ceMuHapa, ®. A. Boromosos, oObIYHO oma3nbIBaJI
Ha 15 MuHyT, penmin HaduHATHL paboTy cemuuapa B 11:15, a yxke B JIeBAHOCTBIE

4 Onpenenenne K 3-mosepxuocreil cM. B myHKTe 2.6.
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rojibl ObLIO pernierHo HadmHaTh B 15:15. Bpemst okornuannst paboThbl ceMuHapa
HE OI'0BapPUBAJIOCH M 38BHCEJIO OT KOJIIYECTBa MaTepHaJia, KOTOPBIH XoTesa coob-
[IUTH CAYIIATEIAM JOKJIQIINK, U OT (PU3NIECKAX BO3ZMOXKHOCTEH CIIyInaTeseit
BOCIIPHHUMATDL 9TOT MaTepHaJl. Kcan KomyecTBO MaTepraia, ObLIO CIUIITKOM
BEJINKO, TO B CEMUJIECSTHIE — BOCHMUIECSITHIE TOBI IPOIIION0 BeKa OPraHn30BbI-
BAJIICL BLIE3IIbIe ceccrn oo ma nade @. A. Boromososa (tardopya Cemxos
Apocnasckoro nanpasmenns ), mubo Ha nade V. P. [Tladapesuua (1ardopma
Typuct CaBéoBCKOTO HAIIPABJIEHNS ).

B konune cemujiecsitbix 1008 B MOCKBY Ha HECKOJILKO JIHEH lIpueszKkaul
. Mamdopa. Yrobsl mMeTh OOJIbIlle BpeMeHH JIJsl OOINEHMsI C HAM, PEeIlIn
OTBC3TH cro Ha Jady BoromosioBa. OH o4cHb Gosiicst exaTh (y HEro ObLia
BWM3a, pasperniasinas yeskarb u3 Mockeel He faJjiee yeM Ha 20 kM, a Cemxo3
HAXOIUTCSI Ha PACCTOSHIM B JIBa pas3a JaJblile), HO Mbl BCE-TaKH yTOBOPILIA
Mamdoppa moexarsb. [Iist 6€30IaCHOCTH 0N €r0 B BATHUK, PESHHOBLIE CATIOTN
U TI0COBETOBAJIM B 9JIEKTPUYKE HE Pa3roBapuBaTh Ha aHIVIKICKOM (pyccKOro oH
He 3HaJ1), YTO0BI He IIPUBJIEKATh BHIMAHUS JAPYTHUX TACCA’KUPOB. K COKAICHIUIO,
[IMKTO M3 IIaC TOT/Ia IIe JOTaJaJiCs B3SITL (POTOAIIIapaT, YTOOLI JIjIsl UCTOPIHI
zanedarierb MamMdopaa B TakoMm 3KCTpaBATAHTHOM OJESTHIH.

B e ke rogpl MHe Tak:Ke mpuILioch Ha gade lladapesnya B TedeHne IBYX
JiHel 110/po0HO PaCCKa3biBaTh JI0KA3aTE/IbCTBO TEOPEMbl O LIEPECTPOIKAX Bbl-
poxaennii I 3-mmoBepxHOCTEl, TaK KaK B HEKOTOPBLIX pabOTax, MOSIBUBIIIXCS
Ha 3arajc, yTBCPXKIAI0Ch (6C30CHOBATCIBHO), YTO B MOCM JOKA3ATCIBCTBC
SKOOBI MMEEeTCsT Kakasi-TO <«Jibipay, W, Kpome Toro, Uropst PocTuciaBoBnya
OYeHb HMHTEPECOBAJIO, KaKHe M3 II0JyYEHHBIX PEe3yJIbTATOB O BLIPOXKIEHUSIX
K 3-ttoBepxHOCTEil, ONPEneaéHHBIX HAJ [OJeM KOMILIEKCHBIX UYHCEJ, MOXKHO
[epeHecTd Ha cJIydail KOHeYHOH XapaKTepUCTUKH.

1.4. BocrioMuHAHNUST IHHTABATA

Xotst moit orent u [Tladapesund xopormo Apyr Apyra 3HAJIH, MOE ODIEHNe
¢ Uropem PoctuciaBuueM peiko BHIXOIHIIO 34 IIPEJIEIIbl JOBOJIBHO (hOpMAaIbHBIX
KOHTAKTOB y'Y€HUKA U y'HUTeJsl; TEM He MeHee, s1 He MOl'y Ha3BaTb HUKOI'O
JIpyroro, KTo Obl TAK CHJIBHO ITOBJIUSIT Ha MEHS.

B despagic 1971 romga B Bospacre 18 JieT st 0THpaBIIICS Ha ICPBYIO B BCCCH-
HEM CEMECTPE JIEKITHIO BBINMEYITOMSIHYTOrO CIEIKYypPca Mo ajaredpandeckoil Teo-
PUU JHCeJ — U BBITIEN ¢ He€ ¢ U3MEHUBIITHMUCS B3TJIIaMU Ha, XKI3Hb. Ha sToit
JIEKITUN § TIOHAJI TaJIEKO He BCE: He XBaTaJI0 MaTEeMATUIECKON KYJIbTYPhI U Da-
30BbIX 3HaHuil. Ho y mocku &1 Buaes He TOJNLKO HACTOSIIErNO MacTepa, HO M He-
JIOBEKA, MHCUBYULE20 B MUDE HACMOAWel MaTeMaTHK (0 BHEMATEMATHIECKO
nesiresibiioctn Uropst PoctuciaBoBuua st Tora e 3ian). 1o Toro, mocKoJILKy
g POC B CEMbE MATEMaTHKA, s1 BOCIPHHUMAJ 3aHITUI MATEMATHKON KaK OYeHb
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€CTECTBEHHBII BHJT TROPUYECKOI JIEATEITLHOCTH — HO JIMITH OJIMH U3 OY€Hb MHOT'UX
BO3MOXKHBIX; MEHsI B Te IOJIbI 0OJIbIIE BCETO NMHTEPECOBAJIN JIUTEPATYPOBEICHHE
U Tearp, W JIUIIb OJarogaps COBETCKON BJIACTH s HE 3aJlyMBIBAJICS O BHIOODE
cooTBeTcTBYIOMMX Ipodeccuii. [locye sexmun s1 y>ke 3HaJ, YTO HOCTAPAIOCH
ceslaTh MATeMATUKY T[JIABHBIM JIEJIOM CBOEH >KMBHIU.

Hayuiniit pykoBoauTesn OLLT BLIOPAIl, ¥ OCTABAJIOCH [OJYUYUTL €r0 COlJIa-
cue pPyKoBOoauThH MHOI. Onumpasick Ha oublT Kysmkosa, st 6010 IIpoCMOTpPent
JOCTYIHYIO Torma Bepcuio «OcHOB ajarebpandeckoil reoMeTpuns». 3aTeM ObLIa
HazHaveHa Bcrpeuda ¢ Mropem Pocruciiaposudem. Ho oH Obli coBeplleHHO
HE YIOBJIETBOPEH MOMMHU <«Ho3HaHusaMu»! Tak g y3Has, 9To €CTh OI'POMHBIMA
Pa3PBIB MCXKY TPCOOBAHUSIMHI MCXMATa, [TO3BOJIAIONINME HAM, BBIILYCKHUKAM
Bropoii mkosb1, 6e3 0co00To TPY/Ia MoJaydaTh NATEPKH, HAY IHBITINCH BOCITPO-
HU3BOJIMTDL IIPOCTLIE JIOKA3aTEILCTBA U PEIIaTh CTAHIAPTHLIE 3a1a9i, — U TPe-
boanugamu [Tladapesuda. B To jieTo g BilepBbie MO-HACTOLAIIEMY HAIIPAKEHHO
3aHUMAaJICS MaTeMaTHKoIi, mpopadbaThiBas «OCHOBLI» Maparpad 3a maparpadonm
U BIyMBIBasICh B MHOIOUHUCJIeHHBIE TpuMepbl. OCeHbo g ObLI BO3HAIPAXKIEH
3a 9TH TPYALI NPHUIATHEM B ydenuku Vropst Pocruciaponuya.

Pacckazky emé o6 omHoM s1m3oze, cBsI3aHHOM ¢ n3jaedenneMm Mropem Po-
CTHCJIABOBHYEM MEHsI OT MATeMaTHIeCKOU IMOBEPXHOCTHOCTH. Ha Tperbem Kyp-
ce sl 110JIy'MJI OT HEero 3a)laHue OCBOUTb TEOPUI0 K3JIEPOBbIX MHOI000pa3uii
IO JOCTYIIHOMY Torna mnepesoxy Kaurd A. Beitag. OqHazKIbI OH CIPOCHI MEHSI
06 ycrexax, U & ¢ IOHOIICCKOM MCKPCHHOCTBIO ITOYKAJIOBAJICS Ha, TO, 9TO B KOHIIC
KHUTH — 04eHb 2pomo3odrkue gopmyasvt ¢ mema-pynxyuamu. Urops Poctuciaaro-
BUY CMEPUJT MeHsl JIEJSTHBIM B3IVIsIOM (OH BOOOIIE He GBI U3JIUIIHE PA3TOBOD-
quB) u nepecupocnt: «OdueHb rpoMosakue? s Mue CTBIIHO 34 IPOU3HECEH-
HYIO MHOH TVIVIIOCTH JI0 CHX IIOP, HO UMEHHO CO BPEMEHH TOTO IOJIYMUHYTHOI'O
pasroBOpa 4 3HA, YTO TeTa~-PYHKINN 3aMeYaTebHBl U 9TO COBPEMEHHBIH
MaTeMaTHK JOJIZKeIl YMeTL oOpallaThLcs ¢ UM I1e XyzKe Koster XIX Beka.

Bribop Tembl KypcoBoit irpoucxomii caenyomuM obpasom. Urops Pocrucita-
BOBHY CIIPOCHJI MEHsI, UTG, IOMUMO aJIredbpandecKoil reoMeTpruy, MHEe HPaBUTCS
B MaTeMaTuke. fl OTBeTUII, YTO B TOLIOJIOI'UY MHE HPABUTCS TEOPUs HAKDbITUIL
1, B 9aCTHOCTH, KOHCTPYKIMS VHHBEPCAIbHBIX HAKPLIBAIOIINX — U 9TOT OTBET
OIPCICJN TCMATHKY MoOcit paboThl Ha JccsaTok Jier. Vropnr PocruciaBoBug
NIPEJUIOKI MHE 3aHATHCS YHUBEPCAIbHBIMU HAKPBIBAIOIAMNA KOMILJIEKCHBIX
aJIredpalvyecKuX MHOI0OOpasuil; B cjiydae KPUBBLIX 9Ta TeopHs ObLIa IOCTPOeHA
B XIX Beke (B. PumaHOM 1 HECKOJBKAMIL €r0 HOCIEI0BATEIAMN), a B Pa3Mep-
HOCTSIX 2> 2 ObLIM W3BECTHBI JIUIIL pa3po3HeHHble puMepbl. ([aBHoe oTiniue
OJIHOMEPHOH TEOPHUHM OT MHOTOMEPHOI 3aKJII0UaeTCsd B TOM, 9TO OJHOCBIAZHbBIX
KOMILIEKCIIO-AITATUTAIECKAX MIIOTOO0PA3Hil B PA3MEPIIOCTH OIUAII UMEETCsI BCETO
TPH, TOIJ@ KAK B BBICIIUX PA3MEPHOCTIX HX KJACC COBEPIIEHHO HEODO3PUM.)
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MeHst 9TO TIpejJTOYKEHNE BIOJIHE YCTPONUJIO — BO3MOYKHBIE TPY/THOCTH B 18 JteT
He paccMaTpPHUBAJUCD.
Urops PocTtuciaBoBuy npuBésn Kaace IpUMepoB (CHMMeTPUYECKHE KBaJl-

paThbl KPUBbBIX), B KOTOprXS)

[IPOUCXOIUT SIBJIEHUE, HEBOBMOYKHOE B OJHOMEP-
[IOM CIIY9ae: KOMNAECKCHAA GAREOPAUMECKAA NOGEPTHOCTG BOCCTNANABAUBAEMCA,
N0 ceoetl YHUBEPCaAbHOT Haxpuieatowet. MHe ObLIO IPEeNTOXKEHO BbISICHUTH,
HACKOJIBKO 9TO SIBJICHHE TUIIUIHO; TOUHEE: CO CBOEH HEIOCTHUKUMO# HHTYHUIHEH
Nropb PoctuciiaBoBu 11pejiiio/io2Ku)i, 1T0 OHO O'€Hb THIIMYIHO, U MHE YJIaJI0Ch
9TO MIPEJIIOJIOKEeHHE TOATBepAnTh. COOTBETCTBYIOIIHE PE3YILTAThI ObLIN OILyO-
JIMKOBAHLL B [34] 1 cocraBuim cojicpykanuce MocH KaHHIATCKON JIHCCCPTAIIH.

XoTst B 9T0i1 00J1ACTH OCTAJIOCH MHOTO OTKPBITBIX BOITPOCOR, MHTEPECYONTNX
MeHsI H 110 cefi ieHb, B 80-e roasl unen bemoro u ['poreninka, KoTopeie OyayT
YIIOMSIHYThI HUYKE, YBJIEKIN MEHd HACTOJIBKO, 9TO sI CMEHUJI TeMaTuky. VIropb
Pocruciasouy npouén wamy ¢ B. A. Boesojckum crarbio [43], siBisiionry-
[ocsi TIepBoil Iy6IMKalmei 1o Teopun geTcKux pucynkos®, u ogobpui Moit
BbI00p. Ozun KommenTapuit Uropst Pocruciasosuua (ou moguepkuyt: 3dect
nado paccmampusams BCE enooicerus anzebpaudeckozo samvrarus Q noas
pavuorarvho wuces Q 6 noae womnaexcnoxr wucea C!) na mMoém Jokiae
Ha ero ceMmHape 00 3TOH Teopuu ObLI OYeHBb BAXKEH LIS JAJTLHEHINTNX MOUX
paboT u paboT MOUX YICHUKOB.

B crynendeckne rojbl st 3aHUMAJICS aJIbITHI3MOM, W MHE TTOCYaCTIMBIIOCDH
OJIHAYK/IBI YIaCTBOBATH B 0cOOOM Toxojie ajblicekiuu MI'Y —B HEM ITpHHSLI
yuaactue 80-meruuit Bopuc Hukomnaesuu Hesone, yunrens Uropa Pocruciaso-
Bu4a. OH OB 0YeHb 6OMP; ¥ KOCTPa OH, pasyMeercs, ObLI B [IEHTpe BHUMAHUS,
paccKasbiBag HAM Pa3HOOOPA3HbIE NCTOPIH, B OCHOBHOM Becébie. [ToTom mourn
BCe Pa3OILIKCL I10 MajaTKaM, a bopuc HukosaeBud, ysiaB, 9To B HOXOIE
ydacTByeT YUYEHUK €ro JIIOOMMOr0 yUYeHHKa, 3aJeprKajiCs, U B JIPYrom, OoJee
cepbé3noM, tone ropopui o6 Urope PocruciaBoBude —u Kak 0 MaTeMaTUKe,
U KaK 0 'ejioBeKe (B TOM 'ucjie — O TpyAHbix noxojax Mrops Pocruciasosuia).
B. H. enone — aBTop KJIACCHYECKUX TPYAOB U II0 T€OMETPHUHU, W II0 TEOPUU
qucesn, 1 Urops PocTrcraBoBuY Mpoao/ka TPAIUINE YIUTCIs, BCIO YKU3HD
n3ydvast CKPBITBIE CBSI3W MEXKJIy PA3HBIMU Pas3/le/laMi MaTeMaTukn. B Ty He3a-
OBIBAEMYIO HOUBb ¥ KOCTpa MHE OBLIO OYeHb BayKHO MOYYBCTBOBATDH MPUYACT-
HOCTb K MATE€MaTHYECKOI IITKOJIE ABYX BBLIAIONINXCA MATEMATUKOB, POIMBIIIX-
ca B XIX n XX Bekax U IMOATBEPXKIAIONINX B CBOUX PaboTax eduHCcmeo MUupa.
Ocragresa noxesaaTh HayIHBIM «BHYyKaMm» Mrops PoctuciaBosruya n B XXI Beke
[POJIOJIZKATL Pa3BUBATL €I0 WIEH W UJIEU €TO MPEIIIeCTBEeINInKOB.

%) 3a, MCKIIIOYCHUCM PUMAHOBOI CCPDL.
%) Ocrosonosoxuag paGora I'poTertuka [39] me Cpuna onyGankosana 1o 1997 roxa.
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§2. O MATEMATHUYECKOM HACJIEAUU [TTAGAPEBUYA

2.1. AJI'EBPA U EE MECTO CPEIM
JOPYTUX PA3JIEJIOB MATEMATUKHU

IIpu Beeit mmmpore maremarutteckux nuarepecoB [Hladapesut ObL1 Hpex e
Bcero asnzebpaucmom. CBOE NOHMMAHKE M CAMOM ajarebpbl, U €€ MecTa Cpeian
JPYIUX PA3/IE/I0B MaTeMaTHKU OH ¢ 0COGOI sICHOCTbIO BbIPa3u/l B cBOeil kuure (8]
«OCHOBHBIE IIOHATHS AJITEOPEI». YHUKAJIEH aJIpecaT 9TOi KHUAIH: €€ C HHTePECOM
MOTYT 9UTATh ¥ MJIAJIICKYPCHUKI-MATCMATUKY, U YIUTC/Isl MATCMATUKH (KOTO-
PBIM MBI GBI 39TO HACTOSATEHHO OPEKOMEHIOBAIIH ), I Y I6HbIe-HEMATEMATHKY, UH-
TepecyIolecs: MaTeMaTHKOM. 11paBia, dnraTe/issM BceX 9STUX KaTeropuii PUIET-
Cs1 IPOITYCKATH HEKOTOPBIE TIATEIBHO Pa300paHHbIe IPUMEDPHI, TOCKOJIBKY OHU
aJIpecoOBaHbl MaTeMaTHKaM-IPo(eccruoa aM, IPUIEM Ha BeCbMa, COBPEMEHHOM
1 BbICOKOM ypoBHe! OHaxo uuraresib JIl000ro YpOBHS, MIPOYNTABIINAN U IIPOJLY-
MAaBIIU 3Ty KIWICY, YIJIyOUT CBOE MOIIIMAIIAE AIreOPLI B MATEMATHKHA B IEJIOM.

IIpuBeéM HECKOJIBKO MUTAT U3 3TONW KHUIH:

Ymo maxoe arzebpa? Seasemes au ona 06AGCMDIO MATMEMATMUKL, METNO-
JOM UAU NCULOA02UYECKOT YCTNAHOBKOU ?

Anzebpa uepaem npubAUSUMENEHO Y IHCE POAL, WIMO U ALK UM NUCH-
MEHHOCTD NPU KOHMAKME YEA0EEKA ¢ BHEUHUM MUPOM.

Aneebpo-zeomempureckuts QYarusm 3GHUMGEN, CYULECTNBEHH0E MECTO 6 SMOT
xnuze. [Ipu conocmasaeHuu ¢ UCKYCCmeom 2e0Mempuio MONCHO CPASHUMD C HCU-
BONUCHI0, AN2e6DY — ¢ MY3vIKOT.

JT00vie 06BeKMbL, ACAANOUUCCA NPEOMEMOM MATNEMAMUNECKO20 UCCAEIO-
GAHUA, — KPUGDIE U NOGEPTHOCTIU, 0MOOPAHCEHUA, CUMMEMPUL, KPUCTAANDL,
KBAHMOBO-METAHUYECKUE BEAUNURDL U M. 0. — MO2YM ObMb <KOOPOUHAMUS06a-
HbL» U «usamepervls. Odnaxo das maxot KoopAUHEMUIAUUYL «OOBIUHBLTS YUCe
danexo He docmamouro.

Opna u3 neseit kuurn [8] — mupokoe 06cyKaeHne BO3MOKHOCTElT akcnoma-
THYECKUX OOOOIIEHNI TOHATHA drcia. DTo 00CyKICHNE HAUUHACTCS C MEOPUlU
nosetl; B COTJIACUU C TTPUBEJAEHHBIMH ITUTATAMU, 3Ta, TEOPHS — IEHTPaJIbHasd
B ajirebpe: B Iell aKCHOMATH3UPOBAIILI YeThbIpe JAeCTBUsSI apuPMETHKMN.

2.2. TEOPUS IIOJIEN

B knaccuyecknx mosigx — Takux Kak moje Q parmoHaibHBIX dmce, mojie R
BelecTBeHHBIX U Tojie C KOMIIEKCHBIX THCE — HAPSY ¢ aJredpamIecKuMu
IPUCYTCTBYIOT U APYTHE CTPYKTYPHI, TAKHE KaK TOIIOJIOI A, HOPMA, & B TIEPBHIX
JIBYX — mopsiiok. Ileppast pabora Hladapesuda [4] 6buta nocpsinierra u3y 9eruio
COOTHOIIEHUN MEXKIY STHUMU JOIOJTHUTEIbHBIMU CTPYKTYPaAMU. Y IUBATEIBHO,
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9TO OHa, OnyOsmnKoBaHHasi B 1943 rojiy, Oblia 3aMedeHa MHUPOBBIM COOOTITe-
crBoM. B pabote [41], ony6iukosanuoii B 1948 rojy, u3BeCcTHDIH KaHaICKO-aMe-
pukanckuii maremaruk 1. Kamranckuii numer o6 ajse2anmmuom pe3ysibrare
HladapeBruta, B KOTOPOM Ha OCHOBE MOJXOMSIIAM OOpa3oM BBEJIEHHOI'O ITO-
HATUAA 02PAHUYEHHO20 MHONCECTNBA OXAPAKTEPU30BAHBI TOMOJOTHYECKUE TIOJIH,
JOIYyCKAIOIIKe OIlIpeesellne TOTIOJIOIUY Yepel3 TIopMUupoBariie. B mainiieiireM,
BaIUTHB 110 YTOH TeMaTuKe KaHIIIATCKYIO mauccepranuio B 19 jer, Urops
Pocruciaposuu K Heii He Bospparajicda. OIHaKO B TEOPHUIO II0Jei OH B JAJIbLHE-
1IeM BHEC OI'DOMHbILIT BKJ1a,1; OT€1€CTBEHHOE 1IPU3HAHUE U MUPOBY IO U3BECTHOCTH
Hladapesuuy npunecan ero pe3yabTraTbl IO 06pamnoti 3adave meopuy lanya.

Bajava kiraccudukanum (31cch 1 Jajce — ¢ TOYHOCTBIO JI0 U30MOPHUIMQ,)

«pPal3yMHBIX>» KJIaCCOB 11oJieit 7)

obJraaeT IBYMS BaKHBIMHU [TPEUMYIIECTBAMEI
[I0 CPABHEHHIO C 3a/a9aMH KJIACCU(PUKAIIU MHOTUX JAPYLUX ajJredpamdecKux
CHCTEM.

Bo-1miepBBIX, BCE MOJIs U3 PacCMaTPUBAEMOrO KJIacca, KaK IPABUIIO, BKJIA-
JILIBAIOTCST B [TEKOTOPOE «YITHBEPCAJILIIOE» 110JIe (OOLIUII0 alredpanaecKn 3a-
MKHYTOE). TaK, Bce noas ar2efpauseckus wuces, T.e. KOHewHbie PACIIHPEHUsT
LouLst paruoHababix dice® Q, u30MOPhHbL LOLIONSIM aureBpPaIecKoro 3a-
mpikannsg Q C C nous Q, a Bee mouts palloOHAIBHBIX (DYHKIHI Ha BCEX aired-
paMYCCKUX KPUBBIX HAJL TI0JICM KOMILICKCHBIX uces C (uam, 9To To Ke camoc,
110J1st MepoMOPMHBIX DYHKITNH HA KOMIAKTHBIX PUMAHOBBIX MOBEPXHOCTSIX ) —
HOJIIOJISAM 104 (popmanvivir pados [houso, T.e. (anrebpandecku 3aMKHYTOrO)
nosa?) JX_, C((zMN)), rre C((u)) := {2 oo Cntt" | ¢ € C}, ¢ ecrecTnen-
HO ONPEJIeNIAEMBIMI OTEPAIIAAMIT; MO, Y« TOHHMAETCA CyMMa 110 BCeM
[IEOTPHUIATENLIILIM ¥ KOITEUIIOMY MIIO2KECTBY OTPUIATELIILIX MEJILIX THCETT M.

Bo-BTOpBIX, B J1II0GOM II0JIE UMEETCSI CaMOe MAAEHbKOE 1odnose, KOTOpoe
MOXKHO OIPEJIeJINTD, HAIIPHMED, KaK IepecevdeHne BCeX MOMANoJel. DTo 1moJie
uzomopdHo ojuHomy us uoJeit: Fo, F3, F5, ..., Q, rue F), — ose us upocroro
YUCTIA P JIEMEHTOB, T. €. 3HAKOMOE BCEeM II0JI€ BBIUETOB 110 MOJYIIIO P.

) Pasymeercst, 31851 KJIACCHDUKALIAK TOJIeil peATHCTHIHBI JIAITb IPH KAKHX-TA60 OrpAHI-
YEHUSIX Ha MOIIHOCTH PACCMATPUBAEMBIX TOJIEi, Ha MOITHOCTD NOPoAHCcOaIOuuLT MX MHOKECTB
WJIM Ha, TUI pacCIIupeHui.

8) Koneunoe pacimpenne 1107151 Q) COCTONT U3 HHces1, KOTOPbIE 101y 9eHbl I3 PAILHOHAILHBIX
YHCeJI U KOPHEH KOHEYHOI'0 YKCJIa, MHOTOYJIEHOB C PAIMOHAJbHBIMEU KO3(D(MUIMEHTAMA 110~
CPCACTBOM 4eTHIPEX aciicrauil apudnmeruxy. Tak, nanpumep, Q(v2) = {a+ 8v2 | «, B € Q}.

9B pamKkax o0Cy:KIaeMOil HHUXKe aHAJIOTMHM MeKIy moieM () U HOJIeM palOHAIBHBIX
dbymkmmii C(z) moso anre6pamaeckux uuces Q COOTBETCTBYeT Iie BCE moJe (BOPMAIBLIILIX
psaoB [Tonso, a ero moxmone C(z), cocrosiee 3 pasnoxenuii B papl Llronso aszebpauieckus
(MHOTO3HAMHBIX) «DYHKUHITS OT 2, T.e. PANOB W = p .o enz™ N, yrnosiaersopsmoLIx
cootromennam F(z, w) =0, roe F(z, w) € C|z, w| — 310 MHOrOWIeHBI, cTenenb deg, F 1o w
KoTopbIx Gosbiie 1 u OF/0z # 0.
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B cuny npuBei@HHBIX JIBYX 3aMedaHnii 3a/1ada KiaaccuuKarmm moJjeil pac-
[aJaeTcs Ha, PasjInIHble 38Ja9l KJIACCHMUKAIIH NPOMENCYMOYHBLE TOJIEH, T. €.
onrcanng (YaCTHIHO YHOPAJLOIEHHOIO BKIIIOYEHUEM) MHOYKECTBA

kK] := {K |k C K CK}

npu pukcupopanHoil nape noseii k C K.

HaJgee B cotyuac rpymmsr aproMopduamor mouist I C Aut K 6yaer ucrosrbso-
Barhest crangapraoe obozmadenue K := {z € K | T'- 2 = {2}} mns mMuoxkecTna
9JIEMEHTOB TI0JIsl, HEMOABUKHBIX OTHOCATENBHO JleficTBus 3Toi rpynnbl. Hampu-
mep, Clidez—2F — .

Ecau mst mapst k € K cymecrByer takas rpymma I' € Aut K, gro k = K
(Takme pacIIMpeHnst HA3BIBAIOTCA HOPMAALHHLMU), TO TP HEKOTOPBIX JOTIOJ-
IUTEJDLILIX [PEIIoIoKenusax onucamnue mioxkecrsa [k, K| mouaru csomurest
K onwmcanuto momarpymn rpyunsl ['. Towunee, Ha rpymme I' 0b6bItiHO BBOIUTC
TOIOJIOTUS (JINCKpeTHAs B CJIy4ae KOHEYHBIX IPYIII), U PeUb UIAET O 3aMKHYMbIT
HOAI'PYLILIAX.

B s060M cityyae, BBeJd (YACTUYIHO YIIOPSIOYEHHOE BKJIIOUYCHUEM ) MHOZKE-
CTBO HOJTIPYIII

{1}, I'] := {3amknuyTbIie noarpynns G C 17,

MO2KHO olpesie/inTh (obpaliatoiee 1opsI0K) coomeememeue I aaya
gal: [{1},T] — [k, K]: G — KE,

U IPUA YIOMAIYTLIX BDLIIIE JTOIOJIIUTEILIILIX MPEAIOIOZKEIINAX ITO COOTBET-
CTBHE SIBJISIETCsT OUEKITe.

IIpenmnonozkenus 3aBeIOMO BBIIOJHSIOTCS B IMEHTPAIBHOM JIJISI TEOPUH UH-
ceut cayuae, korak=Q, K=Q, u I = Aut Q. Taxkum 06pasom, kiaccudukaims
nosieil anredbpandeckux duces (M, TeM caMbIiM, KOPHEeHl MHOTOYJIEHOB OT OJIHOI
HICPCMCHHOM ¢ TeBIMU KO3(hDMUIIUCHTAME) CBOJUTCS K M3YUCHUIO 3aMKHYTBIX
MOJIIPYIII KOHETHOI'O UHIEKCA OJHOM-eINHCTBEHHON Ipynnbl Aut @

Wzyuenne ecexr pacmupenuili JaHHOTO TI0JIsI B 3HAYUTEIBHON CTEIIEHH CBO-
JIATCA K UBYUEHUIO €10 HOpMaAbhuir pacimpenuit. B ciayuae k = Q Mbr mpuxo-
JUM K 3aJ1a9e OHMUCAHKMSI HOPMAJILHBIX HOJArPYII KOHEYHOro MHeKca B Aut @

Ota 3aaua HasbIBAETC 00pammols 3adanet meopuu Iaaya. OHa He pemreHa
ITOJIIIOCTLIO U [0 CETOMIISIIIIING Telh, n umMelno B 1eé Hladapesna moBosniio
MOJIOIBIM Y€JIOBEKOM BHEC BKJIAJI, [IOCTABHUBIINIL €10 B PsIJ BEIYIIINX MUPOBBIX
CITEIIMAJIACTOB 110 aJIredOparIecKoil TEOPUU UHCeI.

Bauaia uMeeT JBe TPaAULUOHHbIE 1HePedPOPMYIUPOBKM.

e KaxoBsl xoneunsie daxroprpyumas! rpymmsr Aut Q?
e Kakme Koledllble IPYHILI pealm3yIoTCs KaK Tpynnnl [ajya paciiuperini
uosst Q7
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[TpemososkuTebHbIIT OTBET Ha 00a Bompoca — ace. JlokazareabeTBO 3TOit
CUIIOTE3LI COBPEMEHHOI MaTeMaThke HeJOCTYIIHO, W yIaéTcs IPOJABULATLCS
B Hefl, JUIIb [IOCTEIIEHHO PACIIUPAA KJIACC KOHEUHBIX TI'PYII, IJIs KOTOPBIX
obpaTHas 3aja4da Teopuu l'ajaya paspemuna.

B cayuae KomMmymamueHur 2pynn HOJOXKUTEIbHBIA OTEET ObLI N3BECTEH
yIKe B AeBATIAIIAaTOM Beke. TpebyeMnle oISl MOy IalOTCs [IPACOeTUIICIIIEM
K Q moaxomsgmux KOpHef U3 €IIHIIbL.

Iyt p-epynn, T.e. TPYII HOpsiiKa p¥ IIpu mpoOCTOM p M HATYPAJIBHOM k,
noJioKuTe/IbHbIA oTBeT GbLI noayven Iladapesuuem B pabore [5]. Pabora
ObL1a ynocToeHa mpemMun MoOCKOBCKOrO MaTeMaTHdecKoro OOIIecTBa, HO 3TO
JIOCTHZKCHIC OKA3aJI0Ch JIUIIb MTPOMCXKYTOUTHDBIM.

JList paspewumvlr epynn TOJOXKUTETbHBI oTBeT ObLT mostyden [[Tadapesn-
ge B pabore [9], yrocroennoit Jlemmmckoit mpenmn 10,

B cBazsu ¢ Teopueit Tamya B mkosae ITadapeBuya mpousonyio eme omgHo
BechbMa BaykKHOe CODLITHE, ChIIpaBIlee BarkKHyIo PoJib B MaTeMaTHdecKol »Kuz-
au oguoro u3 asropos (I'TIT). A umenno, yuenuk [Tladapesnua T'. B. Besbrii
B pabore [22], MOCBSAIENTION peaynsalyuu IIeKOTOPLIX cepuit rpymn Hlesasie
Kak rpyun lansya paciupeHuii HeKOTOPBIX KPYTOBBIX I0JIeH, B KAUeCTBE BCIIO-
MOIaTeJIbHOM JIEMMBI IPUBEI 3aMevuaTe/IbHbIH KPUTEPU OIIPeIe/IIeMOCTH AJl-
rebpaueckoil KpuBoil HaJl 11oJieM ajiredpaunieckux uuces: onpedesérnas nad C
anzebpaureckasn xpusas umeem modeav™ nad Q mozda u moavko mozda, xozda
OHa. MOdHCEM BVBIMD NPEICMAsACHa 6 6Ude HAKPLIMUA NPOCKIMUSHOT NPAMOT,
PA3BEMBAEHH020 6CE20 8 MPEL MONKAL . DTOT PE3YILTAT TTPOU3BEN CUITbHEITIIee
BlleuaTyienne Ha A.['poTeHnnKa, KOTOPBIH MCIOIL30BA €ro M HADISIHOrO
OIMCAHUS BCEX KPHUBBIX HAJI YUCJIOBBIME MTOJIAME C TIOMOIIBIO BJIOYKEHHBIX IPa-
doB, pazbUBaIONINX KOMIAKTHLIE OPUEHTHPOBAHHDLIE IIOBEPXHOCTH Ha KJIETKH.
12) pagore [39] Tporenmux Haspamr Taxme rpadbl JemMCEKUML
PUCYHKAMU, pasyMeeTcs, TaKie OOLEKTLI 10/l IIeCKOALKUMEA APYLUMHE Ia3Ba-

B «cammzmaTckoii»

HUSMU U3y9IaJUCh U JI0 HEero, HO ['poTeHuK 0OHAPY?KUJI COBEPIIEHHO HEOXKU-

10) CymectByer Mud 06 «ommbke» B crarbe [9]. HeiicTBurebHo, OHA CO/IEPKATIA HE BIOJHE

KOPPEKTHYIO CCBUIKY Ha pabory [33], XoTsa nuTupoBaHHBIX pe3ysibraTos us [33] 6610 mo cyie-
CTBY JIOCTATOYHO [yis paccyxkaenuit B [9]. Omnako B pabore [6] (manucannoii [Tladapesuiem
B koHTakTe ¢ 2K.-I1. Ceppom, OHUM M3 CAMBIX «CTPOIMX» MATEMATHKOB CBOETO MOKOJIECHUS )
BCe HeOOXOMble YTOUYHEHUST ObLIN IIPOU3BEIEeHbI. Y IUBUTEIBHO, YTO U MOCJE IIyOIUKAITHN
cratbu [6] HEKOTOPBIE ABTOPUTETHBIE MATEMATUKH IIPOOJIZKAIOT PACIPOCTPAHATL MHEHUE
0 TOM, 9TO B J0Ka3aresnbcrse Teopembl [HladapeBrya o pa3zpenmMbix IPyInax 4To-To He TaK.

1) TopopsaT, 4To anrcbpantcckast Kpusast umcem modens 1ad nosem k (T c. onpedeacna 1a0
noaem k), ecin 1ome panuoHaJbHBIX (DYHKIMNA Ha Hell H30MOPMHO 100 PAIIHOHAIBHBIX
GYyHKIMN Ha HEIIPUBOIUMOI ILIOCKON KPUBOIii, 3aaHHOM ypaBHeHeM ¢ Koddduimentamu B k.

12) PaGora [39] BbLa onybamkoBana B 1997 rojy, tepes 13 J1eT mocsie eé MosABIEHNS, & J0 ITO-
ro IMUPKYIUPOBAJIA B BHJE KCEPOKOIUI IPEIpUHTa, B TOM ducje B Mockse.
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JIAHHYIO C843b MEYKJIy apuPMETHKO-TeOMETPUIECKUMH 1 KOMOMHATOPHO-TOTIO-
JIOTUYIECKIMI 00beKTaMU — TOYHee, SKBHBAJEHTHOCTD MOIXOISIIIHM 00pa30M
OIIPEAEIEHHBIX Kame20puli 13),

DTa 9KBHUBaJIEHTHOCTE OIpeesisieT JeiicTBre abCcooTHON rpymmbl [ajya
Aut(@) Ha, JETCKUX PHCYHKAX U, TAKUM 00Pa30M, JAET YHUKAJILHYIO BO3MOXK-
IIOCTL Bu3yasu3auuy abcosoToil rpymunl Laiaya. Hekoropoe Bpems mocie
IIOABJICHIY TEOPUN JETCKUX PUCYHKOB MHOT'MIE€ MaTEeMaTUKHN HaJAEAJINCh, ITO C eé
IIOMOIILIO OyIeT peleHa oOpaTHas 3a/1a4a Teopur lajya; omHAKO 3a IIPOIIeI-
ine JecsTujieTus 3To1'0 He LPOU301LJI0, HECMOTP: Ha JOBOJIbHO NHTEHCUBHY 10
patory. 1lo MHEHHIO aBTOPOB, Pe3yJILTATBI TOH PabOThI IMOKA3BLIBAIOT, YTO
Ha, JTAHHBI MOMCHT MBI Hay YIJIACEH IOHUIMATEH B KOMOHMHATOPHO-TOIOJIOITICCKITX
TePpMUHaAX )IeﬁCTRI/Ie JIUTITb B€CbMa CIeTNaJIbHBIX M, KaK TTpaBNJIO, He6OJTbIIIT/IX
CPYIII; JJIst OOIIHX YK€ KOHEYHBIX T'PYII TpebyeTcs HajbHellllee pa3BUTHE TEO-
puun. C eé COBPEMEHHBIM COCTOAHNEM MOZKHO ITOSHAKOMUTBHCA IIO HECKOJIbKHUM

obzopan, Hanpumep 1o [42].

2.3. UUCJIA U ®YHKIUU

AHaJIOFI/IH MEXKJYy YHCJIOBBIMU 1 d)yHK]LI/IOHaJIbeIMI/I KOJIbITaMI N3BECTHA
¢ XIX Beka; [ladapesnua sTa aHATOrAsS BIOXHOBUJIA Ha MEPBBIA U3 PE3yJbTa-
TOB, HpHHéCLHHX €My MHUPOBO€ IIPU3HAHNE 1 ITOCTaBUBIINX €I'0 B PAJI KJIACCUKOB
Halrei IayKu.

Xors peds HAET O BeCbMa IIPoABHHYTOH Maremaruke, rops PoctuciaBoBma
yMeJI OObACHATD PYHIAMEHTAIBHOE CXOACTBO MEXKJIY YUCIAME U (DYHKIIUIMI
Jyist upokoil uyGuuku. B kuure [8] on uuier: ... Kommymamushoe k0avuo
O%EHb UACTNO MOdHCEM BbiMbd UHMEPNPEMUPOBAHO KAK KOALUO GYHKUUT HA MHO-
HCECNBE, «MOYKUS KOMOPO20 COOMBEMEMBYIOM, 20MOMOPHUIMAM UCTOOHO20
Koavya 6 noas. Mexodwvm npumepom seasemes xoavyo k[V], 2de V' — agp-
Ppunnoe mrozo06pasue’® 1ad nosem k, a ¢ nezo ecomempuneckan uHMyUYUA
pacnpocmpanaemca na 6oaee obujue xoavya. Taxum obpasom, KoHuenuyus, co-
2A0CHO KOMOPOTL «BCAKUT 2€0MEMPUYECKUT, 00BeKM KOOPOUHAMUSUPYEM HEKO-
MOPLIM KOADYOM PYHKUUT 1Ha HEMS, donoaniemcs dpyaot, cozaacho Komopot
«11060€ KOABUO KOOPOUHAMUSUPYEM, KAKOT-MO 2e0MEMPUNECKUT, 00BEKM».

st HTadpapesnya NpuBeAEHHAS apa KOHIENINH UIPAa HCKIIOYUTETHHO
BaKHYIO pPOJIb, 1103BOJIfIA KaK HIPUMEHATb UHTYUIUIO BblJAaI0Ier'ocsl aJu‘e6paM—
YECKOT'O TeOMeTpa K TPYAHBIM TEOPETHKO-UYNCIOBBIM 3a/1a9aM, TaK 1 CTABUTD

13) YHurarenn, HE3HAKOMbBIE C IIOHATHEM KATErOPUN, MOIYT OIPAHHYNTHCH IIPEICTABICHIEM
0 TOM, 4TO 06CYX)IaeMble 06bEKTHI BOCCTAHABIMBAIOTCS JPYT IO JPYTY.

14) To ecTh MHOMKECTBO PelIeHit CHCTeMBI TTOJTMHOMIATBHBIX YPABHEHNH ¢ KO3 IIHEHTAMI
u3 noJs k.
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aJIredpPo-reoMeTPUIeCKNe BOITPOCHI, OTTATKMBASICH OT TEOPETUKO-YUCIOBBIX aHa-
Jioruit. MbI 37€eCh OIpaHHIUMCS HJLIIOCTPAIAEH JIUMIb OJHOTO ITPUMEHEHUsI
ITTadapeBudem reoMeTpudecKoil KHTYUINNA K TEOPUU 9HCEJI, KPATKO PACCKA3AB
00 YIIOMSTHYTOM BBIIIIE Pe3yJIbTaTe, [IPUHECIIIEM eMY MIPOBYIO U3BECTHOCTH — 00-
HapyzKeHue o6uie2o 3ak0Ha e3aummnocmu B pabore |7]; 06 anrebpo-reomerpiae-
CKHUX MPOHJIEMaX TEOPETUKO-IUCTIOBOI0 POUCXOZKICINsT MLl [IOIOBOPUM ITHZKE.

3aKOHBI B3aUMHOCTH UMEIOT MHOTOBEKOBYIO HCTOPHIO; OHU HAYMHAJIUCD
C JIEMEHTAPHBIX, 9yTh JIM HE PAa3BJIeKATeIbHbIX (CM. Ha3BaHue KHUrK [35], mep-
BOI B eBPOLICHCKOI Teopuu ucest) apudmernieckux HabJ/IOAEHI, B KOTOPbIX
OYeHDb TPYJIHO OBLIO ObI YBUIETH AIre0po-reoMeTpPHIECKOoe COIEPIKAHME.

B XVII Beke [Tbep @epma mHTCpCCOBAJICS TPCACTABACHUCM HATY PATBHDBIX
qucesT B BHJIE CyMM JIBYX KBa/[paToB. IIpocThie jieinTesn Takux dnces obJraia-
0T HEKOTOPBIMH OpPOCAIOIMUMHUCS B TJIa3a CBOHCTBAMH, KOTOPBIE OCODEHHO SIPKO
HPOABJIAIOTCA B BAYKHOM JACTHOM CJiydae (K KOTOPOMY € IMOMOIIBIO 2aYCCOGHLT
wucen, nosisupimxcs B XI1X Beke, CBOJUTCsI 00111ast TEOPHsi) MPOCTHIX JIeJIUTe el
aucen Buga n’ + 1. Jeiicrurensno, 12 +1=2,22 41 =532 +1=2.5,
4241=17,5241=2-13 u T. 1. — B psJly MPOCTLIX JICTUTEIEH STUX TACET
BCTPEUAETCS TOJBKO 2 U IIPOCTBIE JICA, JAIONNE OCTATOK 1 Ipu jgejgeHud Ha 4;
910 6610 3amMedeno Pepma U BEK CIIYCTs JT0KAa3aHO JisiepoM. BBeisi KoneuHble
uoja Fp,, aror dakT MoxkHO liepedpopmyiupoBaTh TaK: YpasHeHue z? = —1
paspewumo 6 nose [y daa npocmozo p mozda u mosvko moezda, xozda p = 2
usu p = 1 mod 4. C momornisio cumeona Jleorcandpa

( C) 1, ecnu 22 = ¢ paspemnmo B Fp,

p 1, ecan z° = ¢ Hepa3peIIMo B Fp,

Habmomenne Gepma MOKHO ¢hOPMYIUPOBATH [JIsI HEUETHOIO IIPOCTOrO P B BUIE

(;1) — (~1)-D/2,

p

B IIOCJIEJIYIONINAE CTOJIETHSI 3Ta (hOPMYIa HEYKIOHHO 000DIIAIACE.
Ksajparudnblii 3aK0n 630UMHOCTMU YCTAHAB/IUMBACT JIAJIEKO HE OYEBUJIHYIO

CBSI3b MEXK LY (g) u (%) Kak 3aMeTus Jitjep u mokasan laycce 15)

B -

DTOT Pe3yJIbTAT MOYKHO HHTCPIPCTHPOBATH KAK CBS3b MCXKJIY PA3JIOKUMOCTHIO
MHOTOUJIeHA 22 — P B TTOJIe [F, w pazioKnmMocThio 2% — ¢ B IOTTE F, (pasymeercst,

, JLJISI HEIET-
HBIX TIPOCTBIX P U ¢

15) Toumee, [aycc, Ha3bIBABIINIT KBaJpaTHIHEI 3aKOH B3aNMHOCTI 8040Motl meopemot,
B Te€UEHHUE CBOEH JTOJTOHN KUBHU MPUBES 8 CYIIECTBEHHO PABHBIX JIOKA3ATETIHCTB.
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B 00OMX CJIydastX WMEIOTCST B BUJIY PEJIYKIIMH MHOTOYJIEHOB MO COOTBETCTRY-
IOIIUM MOJLYJIsIM). B Takoit dopMe 3aKOH B3aUMHOCTH OBLI PacCIpOCTPaHEH
HA HEKOTOPbIE MHOTOUIEHBI 3-if 1 4-if crenenn camum [ayccom u DiiseHInmeitHoM,
a Ha IUKJIOTOMHYeCcKre MHOTOWIeHbl — Kymmepom. CpaBHUTETHLHO COBPEMEH-
HbBIiT 0630D COOTBETCTBYIONHMX PE3YJILTATOB MOYKHO HAlTH B [47].

B nmamrefinieM BLISICITUIOCH, ITO JIJIS TOJYUelnsl OOODIIENIILIX 3aKOIIOB
B3AMHOCTH BaKHBI HE CTOJIBKO MHOTO'ICHBI, CKOJIBKO pacuiuperus noJis (Q, mo-
Jly4aeMble PUCOCINHEeHNEM UX KOPHEH; CyIIeCTBeHHBIM OIpaHnYeHneM, He IIpe-
OJLOJIEHHBIM U Ha CEl'OMHSIIHUI JIeHb, OKA3aJI0Ch YC/I0BUE GDEAEB80CIIU ITUX
pacIIupeHuii, T. 6. KOMMYTaTUBHOCTH COOTBETCTBYIOMMX Ipynn lanya. Vimenno
B 9TOM KOHTCKeTe pabora U. P. Ilahapesuya [7] 3aBepuruia TpEXBCKOBOM UK
HMCCIIEIOBAHNI BBIJIAIOTIINXCA MaTEeMaTHUKOR.

KeampaTianbiit 3aKoH B3aUMHOCTH OKa3aJicsl YaCTHLIM CIIyYIaeM OOIIero,
upu n =2, a noJe (Q oka3ay0ch BO3MOXKHBIM 3aMEHUTH HA M0JIe AIIeOPANTIeCKIX
qucest {2, cojiepskaliiee Bce KOPHU N~ cTelleHu u3 enuHuinl. Cunpost Jlexam -
pa g , IPUHUMAIONNI 3Ha9eHnst +1, CTajl MHTepIPeTupoBaThCst ([IPU IIEPEXO-

2

Jie o1 ypasBHeHUi Bujia £2 = ¢ K ypaBHeHusiM Bujia ax’ + by? = 1) kak yacrHbiii

Q,

CIydall cCuMB0AG HOPMEHHO20 6BIUEMA , OIIpejIesIenIoro st «, 3 € §2

U JJIsI IIPOCTOTO Hieasia P KOJbIA IEeIbIX 101 §) U IPUHUMAONIEro 3HAYCHUSI
B I'pynie KopHe#l n-#i crenenu us 1. lLleHTpaabHBIM pe3yabTATOM TEOPUU 16)

SIBJISIETCSL (POPMYAQ NPOU3EEOCHUA

U UMCHHO B ¢¢ OCOZHAHHUH CXOJICTBO MCYKJIy YHCJAMH H (DYHKIJHSIMEI UIPACT
pemaoryio posb D). Kax mamer cam IHacbapesny B [7], udea o eaybokoti
AHAN02UL MEHCIY NOAAMU GAZECPAUMECKUT YUCEN U NOAAMU GA2EOPGUNECKUT
Pyrxuud 6ovuaa nodzomosaena pabomamu Iaycca u Kymmepa u enepsvie 6vi-

16) JTaske MOMMMAHME TOUHDBIX HOPMYAUPOGOK YITOMAHYTBIX PE3YILTATOB TPeGyeT A0BOJBHO
rayOOKMX 3HAHMN aJIreOPAndecKoil TeOPUU ducesT; 0030p sl HeCIEIUATUCTOB MOXKHO HailTh
B [45]. Coepementioe uznoxenue reopuu cM. 5 [31].

17) TIpr © = Q u n = 2 cMMBOJI HOPMEHHOT'O BBLIYETA IIPEBPAIACTCS B cumson 1 uavbepma,
KOTOPBIH onpeaensiercs (popMyaoit

1, ecuu ypasuenue az” + by> = 1 paspemmmo B Qp,

(@)= {

—1  wunHade.
Jna a, b € Q* dpopmyna nponsBeleHNs TPUHIMAET BT Hp(a, b), = 1, Tie pousReieHNe
Gepércs O MIIOXKECTBY MPOCTLIX 9UCET P, K KOTOPOMY J0BABJEN CUMBOJ 0O (mOApasyMe-

BaeTcA Qoo = R), ITpoOu3BeJZIecHe nMeeT CMBICJI, ITOCKOJIbKY B HEM JHIIL KOHETHOE YIHCJIO
COMHOXKHUTEIeH OTJIUIHO OT 1.
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ckasamna, sudumo, Kponexepom. Bouio sameuero, wmo npocmoie udeanv, 6 meo-
PUU aN2e6PAUNECKUT HUCEA ULPAIOM MAKYIO ICE POAD, KAk MOYKU DPUMAHOGHLT
NOGEPITHOCMEN 8 NOAAT AA2eOPAUNECKUT PYHKUULT, NPOCMBIM Jesumenam Ouc-
KPUMUHAHING COOMEEMCMBEYIOM MOYKU 6EMBAEHUA PUMAHOB0T NOBEPTHOCTIU
u m. 0. Janee Iladapesud nummer o KeaaTeJbHOCTH IIEPEHECeHUs B TEOPUIO
aJIreOpaluecKuX UnCces PE3YILTATOB TEOPHH abe/IeBLIX UIITEIPAIOB U Uy TL-IyTL
«ronpasisier» 'minbepra, ykasas, 9To (opMysa IPOU3BEIACHUST AGAACTNCHA
AHAN020M HE UHMELPANLHOT Popmyavt Kowu, a meopemol... 0 CYMME 6bemo6
abenesa Juggepenyuanra. Ito upocroe sameuadHue upusoaur [lacdhapesuua

K OJHOI M3 KJIIOUEBLIX HJIeil paboThI:
)

CUMBON HOPMEHHO20 BLIYEMA, anan02uNer suvemy abesesa Jugpde-
penyuana o - dB 6 mouxe p.

Pabora [7] obuagaer xapakrepubim Jyist Haubosee uzBecrubix pabor [Mada-
peBHUYa CBOMCTBOM: 3aBepllasd HEKOTOPBII 3Tall KJIaCCUYeCKNX HCCIEJIOBAHUAM,
OHa COICPXKUT TIOHSITHSI U HJCH, KOTOPBIC OYIyT Pa3BHBATHCA MHOTUMU MaTC-

MaTuKamu B paboTtax Oy/yriero.

2.4. TEOPEMBI KOHEYHOCTU

B pankax anajiorus, Koropoit ObIT IMTOCBSIIIEH TpebIAyIuil pa3es, Vropnb
Pocrucnasua B [10] cdhopmynmposan aarebpo-reoMeTpuaecKuii aHAIOr Teope-
Mbl DpmuTa [40], yTBep:KIaionieii KOHETHOCTh YUCIa MoJel aarebpandecKux
YUCeJI ¢ 3aJaHHBIM JITUCKPUMUHAHTOM (COBpeMeHHoe JIOKa3aTeJIbCTBO CM. B [23]).
®opmymmposka Hladapesuta B [10] Takoa: Konewno au wucao paccaoenut'®
Ha Kpuswve poda g > 1, ecau Purcuposana 6a3UCHAA KPUBLA U MHONCECTNGO KPU-
muveckur movek paccaoenus? (B jnasbueiimem sru mouku Oyi1yT HA3bIBATHCS
ToukamMu naozol pedyryuu). [MladbapeBnd moaydn1 yTBepAUTEIbHBIA OTBET
Ha CBOI BOIIPOC B HCKOTOPBIX YACTHBIX CIydasiX H OTMCTILI, YTO JOKA3AMEAD-
CMB0 8 00WeM CAYHAE QOAHCHO OBIMD ZHANUMENLHO MPYOTHEE... GHANO2UNHO
MOMY KAK KOHEYHOCTID YUCAL PACUUPEHUT ¢ 3G0GHHBLMU MOUKAMU BEMEAECHUSA
NOAA GAZEOPAUECKUT HUCEN DOKAZBBACNCA 20PA300 MPYoHee, “em meopema
Ipmuma 6 meopuy aA2ebPaUNECKUT YUces — Mbl BUTIM aHAJIOTHIO MEXKJLy HKC-
JlaMu " (i)yHKL[I/IHI\H/I B ﬂeﬁCTBI/II/I! Hpe,unonomeHHe OKa3aJIOCh IIPaBUJIbHBIM:
runoTe3a Oblaa JIoKasala JIWIIL JBa JEeCATUIeTHS CIYCTs B pe3yJbraTre Ia-
IPsIZKEHHON PabOTHl Psi/ia BBIIAIOMINXCIA MaTEeMATHKOB, MHOIME M3 KOTOPBIX
npunajiexkanu K mkose Iladapesuaa.

lNunoresa IladapeBuua chirpasia pelaollyo PoJib B JIOKA3ATE/ILCIBE 2U-
nomeso. Mopdesna — omHOM U3 MEHTPAIBLHBIX PE3yIbTATOB MaTEMATHKHU J(Ba-

18) B,HGCL HCKJIIOTaIOTCsA U3 PaCCMOTPEHUA U30mMpusuaLbHble ceMeﬁcmsa, T. €. CTaAaHOBALITECA
TPUBUAJBHBIMUA I1IOCJIE HO,Z[’LéM'cL Ha KOHEYIHOe HaKpPBITHE Da3bI.
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JIIATOTO Beka, cdopmyianporannoii JI. Mopjiesiom B 1922 roiy u jiokasaH-
noit I'. @aspruarcom B 1983 romy. ['unoresa (opMmysupyercs mpocTo: nycmos
0ana NPOU3BONLHAA AA2EOPAUNECKAA KPUGLS HAO YUCAOBBIM NOAEM; eCAl €€
pod pasen 1, Mo 2pynna pauuoOHaAAbHIT MoYer Ha Hell KoHeuHo nopostcdena,
a ecau e€ pod boave 1, Mo MHONHCECMBO PAUUOHANOHBLL MOUEK WA HeT KO-
Hewrno. OAnaro JoKasaTeJnbeTBo TUoTesnl [ladgapeBnda pacTsiryroch a aBa
JIECSITUIIETUSI 1 1IOTPeDOBAI0O OPOMHBIX YCUIUMN, a TaKyKe PasBUTUsI MHOTUX
MOHSTHI, KOTOPbIE OKA3AJIMCh BAYKHBI U TOJE3HBI CaMH 10 cebe.

[Touru ouxospemento ¢ [10] nossuiacs padora [30] 04HOIO U3 1IEPBBIX yUe-
nukos [adapesuaa FO. V1. Manuna, B Heli ObLI YCTAHOBIEH PYHKUUOHAALHLT
aHa.n02 TUNOTC3BI MopAciiTa; XOTs HAIIPSIMYIO B JIOKA3ATCILCTBC MHITOTC3BI Mop-
JIEJIJTa 9TOT PE3YIbTaT HE MCIOJIBb30RAJICH, TICHXOJIOIMMYECKH OH ObLIT OYeHb BasKeH:
IOCJIE JIOBOJIBHO MTPOJIOJIZKATENHBHOIO 3aTHUIIIbS CTAJU HOSBJIATHCSA HETOCTYITHDBIE
paHee TeopeMbl KOHEIHOCTH; KPOME TOTO, 3TO OBLI OJINH U3 MIEPBLIX PE3YIbTATOR
HECOMHEHHO MUPOBOTO KJIacca, oJIyueHHbIX B MockBe yuenukamu [1ladapepuda.

Hanee yuenuk [Tadapesnga A. H. [Tapmun B [32] gokaszan, uro runoresa
Mopaemnna poiTekaeT n3 runoresnl Hladapesuda; IUIst 9TOTO oIl H300pET Tak
Ha3biBaeMblil TpIoK [Tapiimaa, cocTosmuil B 10CTpOoeHNH (C HOMOIIBI OCTPOYM-
HOI reOMeTpUYIeCcKOil KOHCTPYKIIMN) 110 KazKJI0# PaIoOHAILHON TOUKe KPUBOA
poua = 2 Hayl 110J1eM aJrebpau leCKuX 11ce)l APYIoil KpUBOi Hall paciupeHueM

9TOT'O ITIO0JISA 19)

. Poz sT0it HOBO# KpUBOii CYIIIECTBEHHO OOJIbIIIE NCXOIHOIO, & MHO-
JKCCTBO NPOCMLT wucen naoxol pedyryuu (3TO U CCTh YUCI0BOI aHAIOr Kpum-
weckur movex B hopmysnporke [Tacdbapesnva) konrposmpyercsi. Hekoropbie
reoMeTpruYecKie coobpaskeHnsl BMecTe ¢ meopemoti de Opanruca 0 KOHETHOCTH
MHOZKECTBa, HEIIOCTOAHHBIX OTOOparkeHuii Jiroboli KPUBOil B KPUBYIO poma > 2
[TO3BOJISIIOT CBECTH OJIHY THIIOTE3y K JIPYIO.

CyIecTBEeHHBIH BKJIA B JI0KA3ATEILCTBO THIOTE3bI Mop/esiia BHECH yde-
ik Hladapesuua C. FO. Apakenon ([21]) u yuenuk Manmna FO. I'. Bapxun
([25]); ux muen m KOHCTPYKIHN CIIUIIKOM CIEIHAILHBI, YTOOBI 00CYKIATh UX
3JI€Ch; OTMETHM JIHIIIb, YTO 3aJI0KeHHast B pabore [21] zeomempusn Aparenosa —
OI'POMHBbILIl pa3)ie/l COBPEMEHHOI MATEMATUKHY, BbIILEMUIIUNA J1a/IeK0 32 LIPEIE/ibl
PeIEHHBIX B 9TO# paboTe 3a1ad.

Hakomncr, cuibHciimnee ¢cpeficTBO U3y ducHUst apuhMCTUKI B "COMCTPUH AJI-
reGpandeckix KpUBBIX BBEN aMeprKkaHckmii maremarnk k. Teiir20). Modyaw

19) Benu nana xpusas X nax aucnosoid nostem K touka P € X(K), To cnagasia cTpouTcst
naxpeiTie a: Y — X no nogrpymme ker (1 (X \ {P}) — Hi (X \ {P}, F2)), a sarem nakpbiTie
X' —Y o noarpyue ker(m1 (Y \ a *(P)) — Hi(Y \ a ' (P), F2)).

20) Coantop [TTadapesuua  onu omybaukosaau 5 1967 pabory [19] B «/Toxnamax Axamemun
Hayx CCCP». I'pynmnia Tetima — Ilagapesuua snnuntnieckoit kpnpoit E Ha Bcex s3bIKax
obosHavaercs II(E).
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Tetima abcTpakTHO KpHBoit [44] n3Biekaercst 13 sskoOMaHa ITO KPUBOH 1 TIPe/T-
cTaBsieT coboil KOHEIHOIOPOXK IEHHbIH MOJLYJIb HaJl KOJIBIIOM {-aIud9ecKuX -
ces. OH oTUacTH UrpPaeT PoJb HEPBBIX FOMOJIOIUN PUMAHOBOM TOBEPXHOCTH,
HO HEeCéT B cebe Topaszio 6oJibile HHGOPMAIUA O KPUBOH — Ha HEM OIIpeIeIeHO
JeiicTBIe IPYINbL [ajIya HoJd OnpeIe/ieHnd KPUBOii.

[ @anpruire B cratne [38] sapepiiy paboTy CBOUX MPEJIIIECTBEITAKOB.
On mokazays TeopeMy O LOJIYHPOCTOTE JefiCTBHUsI IPyLIbLI [ajlya Ha MOJYyJIe
TeiiTa, emé oaHy (HECKOJBKO GoJiee TEXHUUECKYIO) TeOpeMy U — IJIaBHOE JIJIs
HAC

rutniore3y kouneunocru [lladapesutia. g eiBoja rutoresnt Mopueiia
U3 3TUX Pe3YJIbTaTOB BCE yzKe OBLIO MOATOTOBJIEHO.

Tak 3aBepImics ITPUMCPHO JABAMIATIICTHUN MCPHOIT MATCMATHKH IPO-
mJyoro Beka, Hadasmuiicss ¢ pabor U. P. [ladapesnya u FO. . Mannuna. Uc-
CJIeTOBAHUS TTPOJOJIZKAIOTCS: U3yIaloTCs KOJTHIeCTBEHHbIE U AJTOPUTMUIECKTE
pobJieMbl O0MAHTOBONM M€OMETPUN, UIILYTCsd MHOIOMEpHbIe 000OIIeH!sT U T. II.

2.5. KIIACCUYECKASI AJITEBPAMYECKAS 'EOMETPUS

KJIaCCH(bI/IKaLLI/IH VIQJAKUX ITPOEKTUBHBIX aJH’66paI/I‘{6CKI/IX21)

KPHUBBIX ObI-
Jia moJiydeHa K cepeamue XIX Beka Omaromapsa paboram Pumana, Kiebra,
M. Hérepa, Bpunst u np. [IpoekTuBHBIE KpUBbBIE pacHagaloTcst Ha TPU KJIacca
B 3aBUCHUMOCTH OT YHCJA ¢ JIMHEHHO HE3ABUCHUMBIX PEIYISPHBIX IuddepeHI-
annInix 1-popm 1ma nux (poda kpusoii): g =0, g =1 u g > 1. C Tourocrnio
JI0 130MOPU3Ma UMEETCsT eIMHCTBeHHAsI KpuBast pojia g =0 — 9T0 IIPOEKTUBHAS
npsamag P! (payuonaavnas xpusas). Kpussie poga g = 1 — 3710 sasunmuueckue
KPUBDLE, . €. KPUBbIE, HA KOTOPbIX CYILECTBYET €JUHCTBEHHAsi C TOYHOCTHIO
JI0 YMHOXKEHHS HA KOHCTAHTY DPeryjsapHasi HULJe He OOpAIMaloascs B HYJIb
nuddepennuaabias 1-popma. C TOTHOCTHIO 10 H30MOPGPU3MA, SJIANITAICCKUC
KpUBBIE 00Pa3yIOT OJHOMEPHOE CEMEHCTBO U MOI'YT OBITh 3aJaHbl OJHOPOIHBIM
ypaBHEHHEM TpeTheil CTeneHn B IpoeKTUBHOM miockoctn P2, Jjis kaxtoro g > 1
KPUBBIE POJIA ¢ 3aBUCAT OT 3¢ — 3 IapaMerpoB (Tak HA3BIBAEMBIX MOJYAET).
Kpussle poia g = 2 MOTyT OBITH IIPE/ICTABICHBI B BHJIE [IBYJIUCTHOIO HAKPBITHUS
NPOeKTUBHOI paMoit P!, pa3BeTBISHHOr0 B IECTH TOYKAX (JPYIHMH CIOBAMHY,
STH KpHUBLIe GHPAIMONAILIO n30MOpdILl KpubniM B C2, 3a1aIIILIM ypaBIIemm-
avm Busa w? = f(z), rae f(2) — 9TO MHOTOTLIEHBI CTENEHTT TTeCTh 6e3 KPATHBIX
KOpHei), a 1pu g > 2 970 aub0 TaKzKe JIBYJIUCTHBIE HAKPBITHS TPOEKTUBHOM
upsnmoii P1, passersiénubie B 29 + 2 1ouKax, Jub0 ¢ TOYHOCTHIO IO IPOSKTHB-
HOT'O [IpeoOpa30BaHUS 9TO KPUBLIE CTEIIEHH 2¢ — 2, BJIOXKEHHBIE B IIPOEKTUBHOE

21) AreGpamteckoe MIIOro06pashe 1a3LIBAETCS NPOERMUGHbIM, €CIH IIPU IIEKOTOPOM 7 > 1
OHO MOMKET OBbITh 3alaHO0 KaK MHOKECTBO B MPOEKTWBHOM TpocTpadcrBe P" 1 permemmit
CHCTEMbI OJHOPOMHBIX TMOJUHOMUAJIBHBIX YPABHEHIH OT 7, M€PEMEHHBIX.
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npocTpancTro P91 ¢ momonsio jmddepernmanbabx 1-bopM Ha 9THX KPHBbIX.
st kasx 101t KpuBo# posia g > 1 perviisipable ceueHus KPATHOI0 KAHOHHIECKOTO
kinacca mK (r. e. quddepenrmansabie hopmbr Buga f(dz2)™) opu m > 2 (ecan
g =2, 10 m > 3) 33J]al0T BJIOYKeHUEe KPUBOW B pem=1)(g=1),

B komnre geBaTHAIIATOrO — HAYAJE IBAIIATOIO BEKOB Oyrarojgaps paboram
Knebima, Hérepa, [lyamnkape, a TakzKe OIecTsINEH eI HTAILIIICKAX ajareo-
pamnueckux reomerpos: Kpemonni, Cerpe, Beprunu, KacresbuyoBo, Jupukseca,
Cesepu 1 1p. — ObLIa IOJIydeHA KJIACCHMUKAINS AIredpandecKux MOBEPXHO-
cTeil, OCHOBHbBIE 110JI02KEHIsI KOTOPOii Obliin u3Ji0kenbl B Kuure [36] upukseca.
OCHOBHBIM MHBAPHAHTOM B 3TOH KJIACCHMDUKAIMHU SIBISETCH K — MAKCUMYM
pasMcpHOcTH 06pa30B MOBCpXHOCTH X HpH c& 0TOOPAXKCHUSX B IIPOCKTIBHBIC
MIPOCTPAHCTRA, 38JIABAEMBIX PETYIISTPHBIMI CEIEHUSIMH KPATHBIX KAHOHMYECKUX
kiaccoB mKx (. e. muddepennnanbabivu dhopmaniu Buga f - (dzp A dzg)™).
NuaBapuant K MoXkKeT ONpUHUMATH ciegytone 3nadenns: —1,0,1,2 (k = —1,
eciu Jjist Jiioboro m > 0 KpaTHbBIH KaHOHHIecKnit Kaacc m I x He uMeeT peryJisip-
HBIX HETPUBHAJILHBIX cedenuii). TTocie 9Toro B Kiaccuukaim 1yid KaxK j0ro
BIAYCINS K JTa€TCs XapaKTePUCTHKA MOBEPXIIOCTER € JIAIILIM 3IIAYelIneM K
B TEPMUHAX TAK HA3BIBAEMbIX UHMCJICHHBIX MHBAPHAHTOB (MHJIEKCA CaMOlepe-
cevueHusi KAaHOHIMIECKOro Kiacca Ky, KpaTHbIX poioB F,, PaBHLIX pa3MepHO-
CTsIM LIPOCTPAHCTB PErYJISIPHBIX CeUEHUN KPATHbIX KAHOHU'IECKUX KJiaccoB MK
U UPPEryiasgpHOCTH ¢, PABHON Pa3MEpPHOCTH IIPOCTPAHCTBA PEryJIsiDHBIX Jud-
depenruanbubix 1-popm Ha X ), U 1a6Tesi KOHCTPYKTUBHOC OINMCAHUC TAKIX
norepxHocTeil. Tak, HampuMep, MOBEPXHOCTH C k = —1 —9TO panoHabHbIe
HOBEPXHOCTHU (T. €. TOBEPXHOCTH, OUPAIMOHAIBHO H30MOPQHbIE TIPOEKTHBHOM!
IJIOCKOCTH) M UPPEryJispHbIe JIMHEeHYaThle HOBEPXHOCTU (T. €. [OBEPXHOCTH,
PaCCIOEHHBIE Ha PAIlMOHAJNbHbIE KPUBbIE HAJ[ KPUBOIi TIOJIOKUTETHLHOTO POJIA).

Cremyer OTMETUTD, YTO J0KA3aTeJIbCTBA MHOTUX YTBEPIKICHII, Coepska-
mpxcest B [36] menon, mo o6LIYasiM TOro BpeMelnn DIUPUKBEC 9aCTO Orpallii-
BAaETCsl PACCMOTPEHUEM «ODIIEros ciyvas, He pazbupas Hanboiee HELPUITHBIE
CJIyYar, KOTOPble MOT'YT ITPEICTABUTHCS.

B 1961-1963 rojax Ha cemuHape 110 ajredpanieckoil reomerpuu, paboras-
meM Ha Mexmare B MI'Y, U. P. llladgapeBud cOBMECTHO CO CBOUMH YYEHHKa-
mu B. I Ascpbyxom, 1O. P. Baita6eprom, A. B. 2Kuxkucuko, 0. 1. MaxuabIM,
B.T. Moitmesonom, I'. H. Tropuroit u A. H. TropuHBIM pasonpain pesyabTaTbl
10 TEOPHH AJredparIecKux MOBEPXHOCTEN, MOy IeHHbIE UTAJbIHCKON IITKOJIOH.
Urorom s10ii paborer craso Hanucanue Kauru (20|, B KOTOPOH gaHbl CTpO-
rue (OCHOBaHHbIE Ha TOSIBUBIIENCS B TO BPEMsl T€OPUM KOI'€PEHTHBIX I1yYKOB
1 Teopuu XOJ2Ka) JI0KA3aTeIHCTBA OCHOBHBIX MOJIOXKEHUH Kaccu(uKanun aJi-
redpanvIecKux MOBEPXIIOCTeH, a TaKKe JoKasaTelbeTBo TeopeMnl M. Hérepa
O CTPYKTYpe TI'PYIIbI BCEX OUPAIMOHAIBHBIX IIPE0OPAZOBAHUI IIPOEKTUBHOM
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IJIOCKOCTH, M3JIOXKEHBI TEOPHs OMPAITMOHAJIBHBIX MMTPEeoOPA3OBAHUI MOBEPXHO-
cTell M TeopHsl MUHHMAJBHBIX Mojesei. Kpose sroro, B [20] 6bu1 m3moxen
U PAJ OPUTHHAJIBHBIX PEIYJIBTATOB, OTHOCAIINUXCA K TEOPUH IIOBEPXHOCTEH
¢ IMYYKOM SJUIMOTHYECKAX KPUBBIX W Teopuu K 3-nosepxuocreii. Kuura [20]
crajia HACTOJILHOM KHHUIOH g I1eJIOr0 MOKOJIEHU aaredpandecKux reoMeTpoB.
Ona okaszaja OOJLINOE BIUAIIAE ITa JAJILICAIITE HCCIETOBAIINS aJIredpante-
CKUX [IOBEPXHOCTEH BO BCEM MUPE U JIOJITOE BPEMSI CIYXKIJIA €IUHCTBEHHBIM
CUCTEMATHYECKUM M3JI02KEHNEM TEOPHUH ITIOBEPXHOCTER, COeTMHAB KPACOTY KJ1ac-
CUYECKUX 1'€OMETPUYECKUX METOJ0B UTAJIbSIHCKON IKOJIbl C MOLLbIO HOBEHIIUX
AHAJIUTUYECKUX U TOIMOJIOTMYECKUX METOJIOB.

2.6. TEOPEMA TOPEJ/IN 014 K3-IIOBEPXHOCTEN

O/ nH U3 BaXKHEUIIIX 1 HHTEPEeCHEHTITNX KJIACCOB aJIre0panIecKuX TOBEePXHO-
CTCli, UCCJICIOBAHUIO CBOICTB KOTOPOro, HaunHas ¢ KyMMcepa, yIesasiu orpoM-
HOe BHUMaHWE (M Y/IeISIOT JIO CUX MOP) MHOTHE BBIJIAIONTHECsT anredbpandeckne
reoMmeTpbl, B ToM uucie u W. P. [llacdapesut, —sro nosepxHocTH Tuia K3
(nasBanuble Tak B 9ecth Kymmepa, Kanepa u Komaupsr). ITo onpegesnennto,
rJIaJikasi KOMILJIEKCHAasi KOMIIAKTHAsT OHOCBsI3HAs TIOBEPXHOCTD X, Ha KOTOPOit
CyIIECTBYET HUIJIE He OOPAIAONIasgcsa B HyJIb rojoMopdHad 2-popMa, w, Ha3bl-
BaeTcst MoBepxIocThio Tulia, K3 (wim nmpocro K 3-nosepxnoctnio). [pumepanmu
K 3-1i0BepxHOCTEI SIBJIAIOTCS TJIAJKHE KBAPTUKH B IIPOSKTUBHOM IIPOCTPAH-
cree P3| riajikue nepecevenns KBaJapukn u Kyouku B P! u rmaaxue nepecede-
Hust TPEX KBaJpuk B PP Eié ojuum BaxkHbIM upumepoM K 3-110BepxHOCTE
SABJISIOTCST KYMMEPOGHL NOBEPLHOCTNU — KOMILJIEKCHBIE TTOBEPXHOCTH, KOTOPDLIE
[IOJIYYAIOTCS B PC3Y/ABTATC PA3PCIICHUSI ICCTHAIIATH 0COOBIX TOUCK (DaKTOpa
JIByMepHOIi abesieBoil TOBePXHOCTH (JIBYMEPHOIO KOMIJIEKCHOTO TOpa) 10 Jieii-
CTBHIO HHBOJIIOIUY T > —T.

ITpexie gem chopmynupoBarh Teopemy Topesnn mia K 3-moBepxHOCTEH,
HAIIOMHEM KJjaccuieckyio TeopeMmy Topeim st ajnrebpandecKux KPUBBIX.
Kax xoporrro m3BecTHO, C TOIOJOIMYECKONl TOYKHM 3PEHHsI Heoco0as MPOeK-
TuBllasg KpuBasg C pona g, onpenesénras imay moseMm C,—»3T0 AByMepirast
cepa ¢ g «pyukamu». [Tosromy uepsast rpyumua romosoruii Hy(C, Z) — 310
cBobosiHas abesieBa rpynna panra 2g. Ha Hy (C| Z) oupejenena yHUMOLYIsIPHAST
KOCOCUMMeTpuiecKast OujiuHeliHas ue/jiouuc/ientas (popma

(', ) Hl(C, Z) X Hl(C, Z) — 7

(MHJIEKC TIepeceveHsl OJJHOMEPHBIX IUKJIOB), OTHOCUTEIHHO KOTOPOIl MOXKHO
BLIGpaTh Gasuc B Hi(C,7Z), cOCTOANMNA U3 «MEPHIUAIIOBY Y], ..., Yy U <Ila-
pauieseity Ygii, ..., Y29, T. €. U3 TAKHX JIEMEHTOB, 4TO (7V;, Yg4i) = 1 st



Hrops Pocrucnasosuy IllacapeBud — Bejmukuii MareMaTnk u Y uureib 57

i=1,....,9 n (7i,7;) =0, ecxin |i — j| # g. Ecom rtakxe BpiGpan Gasmnc
Wi, ..., Wy MPOCTPAHCTBA OJHOMEDPHBIX I0JJOMOPGHBIX dop Ha Kpusoil C', To

(29 x g)-varpuna
o= (f)

Vi

HasbIBaeTCa mampuuet nepuodos kpupoit C. Kiraccuueckas reopema Topesin
([46]) rnacur, uro ase kpusnie Cp u Co u30MOPdIILI TOrIA W TOJLKO TOLJA,
korja Ha Cp; u Co MOXKHO BbIOpaTh Takue 6a3uchl 1IPOCTPAHCTE OMHOMEPHbIX
ronomopdubix dopm, aro Q2(Cr) = Q(Co).

Kuraccuueckast reopema Topejuin Jaér Kitod K UCCJIEMOBAHUIO HIPOCTPAHCTE
MOJIyJIell KPUBBIX POa ¢. AHAJIOTH 3TON TEOPEMBI, B KOTOPBIX YTBEPZKIAETCs,
YTO MHOT0OOOpa3us, IPUHAIJICIKAIIIC K HCKOTOPOMY KJIACCy aJrcOpamdccKux
MHOT000Pa3uii, OMHO3HAYHO OIPEIEIISIOTCI MATPHUIAMI IIEPUOIOB Dasuca, mpo-
crpatcTBa JuddepeHnnatbubX (p, q)-popM Ha 3THX MHOroobpasusix (paccMar-
PHUBAEMBIMIL C TOYHOCTBIO JI0 HEKOTOPOH 9KBUBAJIEHTHOCTH ), HTPAIOT TY K€ POJIb
B MHOIOMEPHO¥ IeOMETPHHU, UTO U KJIaccuuecKasi TeopeMa Topesnu, u Takke
Ha3BIBAIOTCA Mmeopemamu. Topesiu.

Bepmémcea x K 3-nopepxnoctam. Kak napectiio, Bce K 3-mmoBepxIiocTu, Kak
BEIECTBEHHbIE IeThIPEXMEPHBIE MHOr000Opasusd, 1uddeoMopdHbL APYT APYTY
(Komaupa). Vnzeke nepecedenusi BO BTOpoii rpyie romostoruit Hy = Ho (X, Z)
K 3-nosepxnocru X oupejeisier Ha Hy Takoe Le/I09NC/IeHHOe CKaJIsipPHOE 1IPO-
U3BeJICHUe, YTO CKAJSIPHBI KBajpaT Jioboro ajaemenTa vy € Hx qéren, ero
OIIPCIICAUTCNIb ['paMa paBcH —1 U CUTHATYPa IICCBIOCBKINI0BA, IIPOCTPAHCTBA
Hx ® R pasna (3,19). Kax m3secrno, pemérka, T. €. cBOOOHast abeseBa
rpyuna H, Ha KOTOpPOil OIpeesIeHO MeJIOUHC/IEHHOE CKAJIsIPHOE IIPOU3BEIeHNE,
obJraiarornee mepedcjaeHHBIME CBOMCTBAMU, OIPEIEIIeTCI OIHO3ZHAYHO C TOY-
HOCTBIO JI0 U30MOD(U3MAa ITUMU CBONCTBAMU.

B [14] ITTadapesuuenm 6b110 BBEEHO HOHATHE OTMeYeHHOH K 3-10BepxHOCTH
tuna [. 3adukcupyenm B H snement [, [2 > 0. Ilo onpenenenuio, ommeeniori
K 3-noseprrocmuio nasbiBaercs tpoiika (X, ¢, ), rue ¢: Hx — H — uzomop-
bu3M eBKJINIOBBIX PEIéToK u & € Hyx — TaKoi KJIACC MUAMEPILIOCKOTO CEUeHUst
K3-uosepxnocru X (1. e. nosepxHocTb X PaccMarpuBaercs BMECTE ¢ HEKOTO-
PBIM €6 BJIOKEHHeM B HPOEKTUBHOE MIPOCTPAHCTEO), 4T0 (&) = I.

[Iycts E = Hom(H, C) — MHOXKeeTBO JTHCHHBIX byHKIWMH Ha H co 3Hadc-
vusmu B C. CkanapHoMy npouseeneHuio B H COOTBETCTBYET CKaJIsSIPHOE IPOU3-
Begenne B F, wy -wq € C miist wy, we € K. IlycTn P21 = P(F) — npoexruBu3aius
BeKTOpHOro mpocrpancTsa F uan nojsem C, u mycTsb

Kyp={CweP!:w?=0} u K ={CweKy: w -T>0}
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Dnement | € H onpejiesisier THIIEPHOBEPXHOCTD (0003HAYNM €€ TOii yke ByKROii)
| ={Cw e P :w(l)=0}. Kommekcroe Muoroobpaszme D; = K9y N1 nasbsaercs
nPoOCMPAHCMBoM nepuodos ommevernvx K3-noseprrocmets muna . Kaxaas
ormederHast K 3-noepxaocth X Tumna [ onpeesser Touky 7(X) € Dy caemyio-
M obpazoM. Ha K 3-mosepxuoct X CyIIecTBYeT €IMHCTBEHHAA ¢ TOYHOCTHIO
JIO YMITOZKEITHsT TIa KOIICTAIITY ToJioMopdiiasi (popMa

we H*(X) c H*(X,C).

Komnosurmua )
- w
HY > Hy —“5C

onpesiensier TouKy B Kog C P2t = P(E), re

w(/\)—/w g N € Hy(X, 7).
A

Tak kax &
rouka Jexxut B D). [loayaaem omobpasicernue nepuodo6 T n3 MHOXKECTBA OTME-
geHHbIX [ 3-moBepxHocTei Tuna [ B D).

B [14] W. P. ITadapesuyu u M. 1. Tareukuii-ITTanupo Jokazain reopemy
Topesnnn miisg orMedeHHBIX K 3-TOBEepXHOCTeH. A MMEHHO, IMH ObLIO JIOKA3aHO,

asrebpandeckuit Kiacce, umeeM w(&) = 0 u, caem0BaTeNLo, 3ra

9TO CyImICCTBYCT ceMciictBo X — S orMmedcHEBIX K 3-moBepxHOCTC 22) | comeprka-
1mee (€ TOYHOCTBIO JI0 U30MOpdU3Ma) Bee orMedeHHbe K 3-II0BepXHOCTH THIIA, [,
dim S = 19, orobpaxkenue neproyos 7: S — Dy uabekTusHo u 7(S) sABJsSETCS
OTKPBITHIM BCIOY IIOTHBIM MHOXKECTBOM B ;. JIOKA3aTEIHCTBO 9TOM TEOPEMBbI
OCHOBaHO Ha JOKazaHHON paHee ydyacTHHUIeH cemuHapa [ladapesnya mo anareo-
pauueckoit reomerpun . H. Tropunoit siokaabuoit Treopeme Topesmu mis K 3-
[OBEPXIIOCTEH, YTBepKAAIONIEH, 94To auddepernua orobpaskenus Iepuoaos T
HeBbIpOZKieH (cM. [20]), a TakyKe HA JAETAJIBHOM HCC/IEJOBAHUH 1IEPHOIOB OT-
MEYEHHBIX KYMMEPOBBIX [MOBEPXHOCTEH. B KaHIMIATCKOM JTUCCEPTAIUU OIHOTO
U3 aBropos 310ii crarbu (cM. [26] u [29]), nauucanuoii nou pykosoacrsom [lada-
peBnya, ObLIa MOJIYYeHA KIACCH(PUKAIIS OTyCTAOMIBLHBIX BBIPOXKIEHUN KOM-
IJICKCHBIX K 3-ITOBCPXHOCTCI, U3 KOTOPOil cilicHoBalIa SIUMOPGOHOCTL OTOOpayKe-
HUSI IEPUOJIOB T Ajs oTMedeHHbIX K 3-noepxHocTeit. Bocaencrsun ITladape-
BUY Y€ 60JIBIITOE BHUMAHNE HCCIIEOBAHNIO BHIPOXKIeHN K 3-TOBEpXHOCTEH,
OIPEJIEIEHHBIX HAJI MOJIAME KOHEIHOI xapakrepuctuku (cm. [17,18]).

22) To ecth cionm X, rojgomMopgHoro orobpasxkennsa X — S HaJ TOYKaM s € S — 3T0 oTMe-
genHble K 3-TTOBepXHOCTH THUIIA .
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2.7. BECKOHEYHOMEPHBIE AJITEBPAUYECKUE MHOI'OOBPABNS

Koneuno, Nropro PocruciaBoBudy Ha MPOTSKEHUHN €r0 J0JITON XKU3HH y1a-
JIOCD PEIIUTL I1e Bee MaTeMaTHdecKre MpobJIeMDbl, KOTOPDIE BLIBLIBAJIN Y 11€T0
unTepec. Tem He MeHee, €ro UJIen U MOAXOAbl K PEIIEHUIO STUX HPODIEeM HMEIT
OOJIBIYIO CAMOCTOSITEIHHYIO IEHHOCTD U MOTYT OBITH IPUMEHEHBI K DEIIeHIIO
MHOIuX Jpyrux 3ajad. OuHoil u3 Takux 1pod/IeM siBJISIETCS TaK Ha3blBaeMasi
npobaema Axobuana, KOTopas COCTOUT B ciegyiomieM. llycrs skobman

J(F) = det(gii)

ITOJTUITIOMHUAJILIIOTO OTO6p‘<L}K6HI/IH

F=(fi(x1,.-..;xn), ., fulx1, ... 2n)): A" — A"

acpunHOro MpocTparcTBa A" B cebsi, ONpenesIEHHOIO HaJl ajJredpantdecKn
B3aMKHYTBIM TOJIEM K XapaKTepUCTUKU HyJib, HUTJE HE O0PaIlaercsd B HYJIb.
Jlerko Bugern, yro torga J(F) € k*, T. e. siBisieTcs 1eyJeBoil KOIICTAIITOA.
Bepro au, wmo 6 amom cayuae omobpascenue F obpamumo, m. e. A6A8€MCA
u3oMOPPUIMOM aPPurntnr npocmparcme?

OueBuiHO, UTO LUPOG/IEMa sIKOOUAHA UMEET 110JI0XKUTEJIbHOE PellleHue LIPU
n = 1. Takke JIErKO BUJIETH, YTO €€ AHAJOIH HMEIOT OTPUIATEBLHOE pelle-
HUC B ciiydac, Korda K sIBJISCTCS TOJICM MOJOKUTCIBHON XapaKTCPUCTHKH P
(mpumep: F = (z + 2P): Al — AY) u B ciywae, korja F' 3a/1an0 nemnivm
aHamuTHIecKuMy pyHKImaME (opumep: F = (ze?, e7V): C? — C?).

Briepsrie npobsema sxobuana 6bL1a cpopmynuposana B 1939 romy Kese-
pom (O.-H. Keller). Beuy mpoctoTsbl hopMyJIupoBKE 9Ta TpobjieMa [IpUBJIe-
Kasa (1 IpUBJIeKaeT J0 CUX [0P) BHUMAHUE OIPOMHOIO YHCJIa MATEMATHUKOB,
OJIITAKO OIla OCTAETCsT OTKPLITOHR 1Jist m 2> 2.

Pazmbrmias man upobiaemoit sikobuana, [Tlahapesua npenmoxkun paccmar-
pHUBATDH He OTAeabHbIe oTOOpazkenust F': A" — A" ¢ sxkobuanom J(F') € k*, a cpa-
3y BCo Loty rpyuiy 3xgomopdusmos Endy« (A™) upocrpauncrsa A™ ¢ sikobuana-
mu J(F') = ¢ € k* u ecrecTBenHO€e BIIOKeHNE IPyIbl aBToMOpdu3MoB Aut(A™)
upocrpancTsa A" B Endy(A™). Jlist 917010 OH B [13] BBEI HOHSITHS GCCKOHCY-
HOMEPHBIX aire0pandecKnx MHOT000pas3nii Haj| mojgeM K Kak WH/LyKTHBHBIX
npezesioB X HalpabieHHbIX cucreM {Xj, fi ;} anrebpamdecKux MHOroobpasuit
nayt mosieM k. npmraém mopdusmer f; i1 X; — X, 4 < j, ABIAIOTCA 3aMKHYThI-
MU BJIOKEHUSIME, PacCMOTpesi MOphHU3Mbl MexKIy HAUMHA U B [3]| ucciemnosad
OCHOBHBIE CBOICTBa 3TUX MHOroo0Opasuii. g adduuubix 6€CKOHETHOMEPHBIX
mroroobpasuit X (r.e. korma Bee X; B {X;, fi j} apnsmores adpdumnivmg Mioro-
obpa3usiMm) OH OLPeJIe/III LIOHATHE KOJIbIa Peryssipubix dyuknuii k[ X] ma X
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MOHSATHE KacaTeJbHOTO MpocTpancTra 1’y », B TOYKax & € X W MOHATHE TJIa/T-
KoCcTH MHOToOOpazusi X B TOUKe, & TaKyKe JOKa3aJ CJIeIYIOIIe yTBEPKICHUS.
Bo-mepBoix, eciu f: Y — X — 3aMKHyTO€e BIIOKEHHE ODECKOHEYHOMEDPHBIX ad-
GUHHBIX MHOro0Opa3uii, X HEeIpUBOIMMO, Y IJIaJgKo B ToUKe y € Y u nuddepen-
twmai (df),: Ty — Tx o BIOKeHns [ B TOUKE Y sABJIAETCS U30MOPMU3MOM, TO f
TOXKe siBJIsteTcss n3oMopdusmMoM. Bo-BTopnix, 6ecKkoredrioMepirasi ajaredbpande-
cKasl IPYIIIA, ONpeaeIEHHAs HAJl IIOJIeM XapakTepucTukn 0, sIBJIsIeTCST TJIa KM
MHOTroOOpa3ueM, u, B-TpeTbux, auddepennualn (df )iq €CTeCTBEHHOTO BIOKEHUST
rpyuust Aut(A™) B Endg-(A™) B To'Ke, COOTBETCTBYIOUIEH TOXKIECTBEHHOMY
orobpaxkenuio id: A" — A", gsistercst mzoMopdusmom. Ilosromy s mostoxkn-
TCJIBHOT'O PCIICHUS TPOBJICMBI IKOOMAaHA 0CTAJIOCH JOKA3aTh, 9TO CCTCCTBCHHOC
orobpazkenne n3 Aut(A™) B Endg«(A™) siBisiercsi 3aMKHYTBIM BJIOXKEHHEM.
B cBoém noknaze [1] na cemunape B8 Crekyoske 17 utonst 2008 roza [ladapesny

HaMeTHUJI IIYTU IIPOBEPKU 3aMKHYTOCTHU BJIO2KEHHUA B ABYMEPHOM CJIydae 23).
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