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“I'pynnwe ¢ monoaozuedi u 00HopodHBlEe npocmpancmea ™,
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1o crenuaJbHocTh 1.1.3 — reoMeTpHA W TONOJIOTHSA

B muccepraym E.A. Pesanuenko riiaBHBIM 00pa3oM paccMapHBalOTCs ITPOCTPAHCTBRA
c onepanueit Mannesa (MaJILIeBCKHe IPOCTPAIICTRA) , B JaCTIIOCTH, TPYIIILL.

Onepanus Mansnera na MHOokecTBe X — 370 orobpasxkenne F : X? — X g xoto-
POro BBIIOTHEHO Toxjiectso: F(z,y,y) = F(y,y,z) = x. Ha rpynne ecth ecrecrsennas
onepanusa Manbnesa: F'(r,y,2) = 2y 'z.

Ha ozmmom MHOXKecTBe MOTYT ObITH OHDEAEICHBI PA3IMYHBIE CTPYKTYDHI, HAIIPH-
Mep, aiarebpadecKne U TONOJIOrHYecKHe. BO3MOXKHBI pas/nuHble CIIOCOObI COr/IacoBa-
HMA TAaKUX CTpYKTyp. Hambosee mecnmenyemslii — a1o Korjia aareGpandecKue oleparyn
HCIIPCPBIBHBI OTHOCHUTCJIBHO TOLOJIOTUTICCKON CTPYKTYphI. VICC/ICT10BaHUC TOOIOTHIC-
CKHUX TPYIIN (IPYII ¢ HENPEPHIBHBIMU ONEPAIMAMA YMHOKEHHS W B3ATHS 0OPATHOIO
3/IeMeHTa) — Haubosiee BAsKHOE HAIIPAB/ICHUE B TOMOJOTHYeCKOH anrebpe.

Ormerun, 110 Ha rpymrce (G, %) ¢ TOLOJOrUCH MOIYT BBIIOIHATLCA CJICAYIONIHC CO-
JIaCOBaHHOCTIH.

(1) omeparus * ABIAeTCS pa3iebHO HElPEPLIBHOI;

(2) onepanus * gBIsETCA COBMECTHO HENTPEPLIBHOM;

(3) omeparust B3sTHST 0GPATHOTO JIEMEHTA ABJIACTCA HEPEPBIBHOAL.

I'pymmn ¢ Tonmosorueit npu yeaosnu (1) NMasnIBaloTes MOJYTONOJOIHYECKUMH, PH
ycsoBuu (2) — uaparouosuornieckum u 1pu yeaosuu (1) 1 (3) - KBaZUTOLOJI MYECKHM.

B 1936 roxy /. MouTroMepu /J0Ka3asu, 9TO IIOJHAS METpU3yeMas cenapabenbHas
[IOJIY TONOJIOrHYecKas I'PYIIa dAB/AfeTcs TONoJorndeckoit rpynmnoit. P. Dumuc npokazan
(B 1957), ITO JIOKaJIbHO KOMIIAKTHAS [OJIYTONOJOIH ICCKASA IPYIIA ABJACTCA TOIOJO
CUYECKOR I'PYIIION.

B muccepranuu ucciteyores BONPOChl HEIPEPBIBHOCTH aIrebpantiecKuX CTPYKTYP C
Tono I0rucH. K TakuM CTpyKTYpar OTHOCATCS TI0/IYTONOIOTHICCKUC U [APATOIOTOTITIC-
CKHM€ TPYIIBI, IPOCTPaHCTBa ¢ omepamieii MasiblieBa. yHHBepPCAJBHBIE aredphl, OQHO-
POZAHBIE IPOCTPAHCTEBA U UX PETPaKThl. PaspabaThiBaeTcs HOBBIN MeTO[| IPOI0IKEHUS
u daxropuzaiuu orobpaxkennii. OTAEIBHO IIPeJCTABIEH CIEKTP TOINOJOIMYECKUX UI'D
Tuna banaxa-Masypa.

JluccepTaius COCTOUT U3 BREJICHUS U TSATH TJIAB.

Bo ssederuu IpUBOAUTCS JOCTATOYMHO TOJHBI HCTOPUTICCKUH 0630p Pe3y/ILTATOB 110
TeMe HCCJIeJOBAHUA JUCCEPTAIMH, a TakyKe 0030D (MEeYKHBIX HAIPABJICHHIT HCCICI0BA-
uuit. IIpuBogures kpaTkuit 0630p MOIYYEHHBIX PE3YILTATOB HCCISIOBAHME JTUCCEDPTa-
IMH.



B nepeoti zaase npusongrca ocloBinie 0603navdelys, HCIIOJIL3yeMad TepMHIIajo-
1'usl, HeobBXo/UMble Oupe/ie/ienust, 6a30Bble CBOICTBA M yTBEDXK/IEHUS, KOTODPble jlaJiee
HCIIOJIB3YIOTCS B JAUCCePTALIUH.

Bmopaﬂ 21060 ITOJTHOCTBIO IMTOCBAINCHA BOIIPOCY UCCIeIOBAHNA Pa3/J1e/IbHO HENIPEPhIB-
HBIX 0TOOpasKeHHil, HX dbaKTapH3aInii 1 NpojIo/KEeHUH Ha CTOYH-UE€XOBCKHE pacllupe-
IINdA IpocTpallcTB. B 9Toil riaBe MOKIIO OTMETHTL TeopeMy 2.7 B KOTOPOH IIOJIy4Yero
YCJIOBUE 1IPOJIOJIZKEHUA Pa3/ie/IbHO HelIPEPbIBHON yHKIUU Ha LIPOU3BEAEHUU J8YT LIPO-
CTPAHCTE.

Teopema 2.7. IIyemv X u'Y ecmo ncesdoxomnarmmunvie npocmparcemsa, ® 1 X XY —
R pazdeavro nenpepwieran dyrrxuus,

p: X — G(Y), o()(y) = 2(z,y).

Caedyrougue yeaoeus IK6UBAAEHIDL:

(1) cywecmeyem naommnoe muna G5 noommoscecmeo D C Y = D max wmo @
nenpepuena 6 xaoicdotd mouxe (z,y) € X x D;

(2) dynrkyun ® xeasunenpepwena;

(8) ® npodoasicaemcea do pazdeavro nenpepuisnoti dynryuu na 3X x BY ;

(4) p(X) umeem xomnaxmnoe samovxanue 6 C,(Y);

(5) ¢(X) xomnaxmno.

3aTeM ITOT pPe3yIbTAT UCIOJIL3YeTcs JIJId HCCIIeI0BaHNs pa3lebHo HellpepbIBHBIX
dbyHKIME Ha Tpon3BeleHHH KoHnewnozo vucaa comHoxureeit (Teopema 2.15).

Teopema 2.15. Ilyemo X, Xy,..., X, ncesdoxomnarmmuwvie npocmpancmea @ : [, X; —
R — pasdeavno nenpepwvienan pynryua. Tozda caedypousue Yyeroeus s3K6U6aAEHMMHbL:

(1) pynwyua ® npodossicaemes do pasdeavro nenpepwsnoti fynryuu na [[_ BX;;

(2) dynryua ® 2 — B-npodosscaemasn;

(3) dymryua ® 2-KeazunenpepvisHas.

Orobpaxkerne f : X" — X wnaseBaerca onepayuet. Muoxkectso X ¢ mHabopom

omepanuit fi, ..., f,, HaseBaeTca yrusepcanonot anzebpoti X = (X, fi, ..., fm)-

[Ipumensaa Teopemy o dakTopu3anuy pas3jienbHo HenpepbiBHbIX dynkmumil (Teopema
2.35) momydena TeopeMa 0 BIOKEHHH YHHBEPCATbHON KOMIAKTHOI a1reGphl B IPOH3Be-
JleHHe YHHBePCAIbHBIX METPU3YEeMBIX ajiredp ¢ pas3ielbHO HeMPePLIBHEIMY OllepalisaMu
(Teopema 2.39).

B mpemeti 2ra6e m3ydaiorcess KIacchl MPOCTPAHCTB CO CBOMCTBOM B3pa, KoTopbie
YHHUKAJIbHO OIpeJe/IAIoTcs Yepe3 HOBOe MOHATHE — NOAYOKPECHOCMS Ju20HaAlt U ¢ TI0-
MOIIBIO TONOJIOrHYECKHX HI'P. DTH HI'PHI ABISIOTCH MOIUMDHKaIIeH KIacCHnIecKoil HIphl
Banaxa-Na3zypa, 1 03BOJIAIOT ONPEAETATh HOBBIE IOK/IACCH] G3POBCKHUX IPOCTPAHCTB:
[';-69poBckmc. DTH KIACCH JOCTATOTHO PA3HOOOPA3HBI U TIOJIC3HBI JJ18 IPYIII TaK KaK B
9TUX KJIACCaX BHITIOTHAETCH HEIPEPBLIBHOCTE OCHOBHBIX IPYIIIOBLIX ONEPAIHii: COBMECT-
Hasl HEMPEPLIBHOCTh OIlePALlN WJIM HENPEPHIBHOCTH B3ATHS 0bparHOoro. Urto ucciemy-
eTcd B CJeIYIONeil riase.

B wemeepmoti 2aase mcciteyeTesa BOIpoc HENpepBLIBHOCTH omneparuu MaJjbueBa 1
YCUJIEHHE HENPEPBIBHOCTH B TOIYTOIIOJIOTUIECKIX WU IAPATONOJOTHIECKUX TPYIIIaxX
JI0 COBMECHOMN HEIPEPHIBHOCTH. [IpencTasieHo Tpu MeToIa:

(1) nponoszkenuit onepanuit ¢ X ma 3X;
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(2) BBLgEsTENHe TOAKIACCOB H3POBCKUX MPOCTPAICTBE ¢ MOMOIILIO OJIYOKPECTIIOCTH
JIMAIOHAIH;
(3) ompezesenue cBOiCTBA THIIA KOMIAKTHOCTH KBAJPATA TPYIIIHL.

B pamkax nepsoro noaxoja jokasana Teopema 4.1.

Teopema 4.1. Ilyemv G ecmov ncesdokomnaxmman epynna ¢ monosozuet, X - npo-
emparemeo, a1 G x X — X ecmb pasdesvho HenpepuiGHoe Mpan3umueHoe 0elicmeue
G na X, gz = a(g,z) dan g € G ux € X. Caedyrousue ycro6us 3K6UBAAEHITNHbL:

(1) deticmeue a nenpepvicHo;

(2) deticmeue o KeaszunenpepvieHo;

(3) deticmeue o npodossicaemea do pazdeavno HenpepvieHo20 0MOBPANCEHUA X
0BG x BX — BX;

(4) deticmaue o npodoarcaemesn do menpepucrozo omobpascenus & : 3G x BX —
BX.

C moMomsi0 BTOPOTo MOAX0Aa JA0Ka3aHa CIIe/IyIoNas TEOPeMa.

Teopema 4.13. [Iycmv G ecmob npasomonoaozuveckas epynna. Ecau dan G 6vimoa-
HAEMCA 00HO U3 Yeaosull, nepenucrennus Hudce, mo G MonoA0ZUNEcKas 2pynna.

(1) G asasemcs A-Gaposcrum npocmpancmeom, Ap(G) N A (G)~! naomuo 6 G u
ymnoocenue (g, h) — gh caabo nenpepweno 6 edunuue 2pynnaL.

(2) G asanemca Ap-6aposcrum npocmparncmeom, Ay(G) N A(G)™! naomno 6 G u
a3amue 06pammozo snemenma g — g - caalo HeNPePHEHO 6 eOUHUUE 2PYNTbL.

(3) G asasemeca A,-baposcrum npocmpancmsom, Ar(G) N Ap(G) ! naommo 6 G.

Tpetnit Meron u daxr, uro ecsim G T} naparononoruvecKas rpymmna, o G sBaseT-
Csl HEIIPEPBIBHBIM TOMOMOPHBIM 00Pa30M HEKOTOPOil TOIMOJIOTHIECKOH TPYIIIEL, KOTOPast
3aMKHYTO BKIaJbBaeTca B G2, MO3BOMMIIO JI0OKA3aTh CIIEIYIONE [[Be TEOPEMBL.

Teopema 4.16. Ilycmv G ecmov 11 napamononozuneckas epynna. Ecau G? cuemmo
Komnaxmuo, mo G monoaozuneckas 2pynna.

Teopema 4.17. ITycmov G ecmnv Ty 69poscran napamonoaozuveckas epynna. Eeauw G2
aunodenedoso, mo G monosveuneckas 2pynna.

B namoti eaaee ucciemyiorea TOMOMOTHIECKHE CBOHCTBA TPYII, PETPAKTOB TPYIII,
MaJIbLIEBCKHE TIPOCTPAHCTBA, OJHOPOIHBIE TpocTpancrea. OCHOBHAS pelraeMas 3aja4a:
BBISICHUTE KaKWe [POCTPAHCTBA MOTYT OBITH NPE/ICTAB/ICHBI KaK COMHOMXHTETH B OJ-
HOPOJHBIX IPOU3BEICHUSX, KAK PETPAKThl OJHOPOAHBIX IPOCTPAHCTB Wiu rpymi. Oc-
HOBHBIMH De3yJIbTaTaMH B 3TOH IMaBe ABJIAIOTCA TeopeMa 5.8, cieactsud 5.9 u 5.10, u
Teopema 5.54.

B mocneanen pasyene 5.4, menosb3yst TeopeMbl 0 peTPaKTaxX TONOJOTMYECKHX PPYIIL,
CTPOSATCS TTPUMEDHI:

(1) muspenedoroit TomomorHyecKoil rpynnel ¢ qucnaoMm Cycauna 2¢;

(2) cenapaGenbHoit He R-hakTOpH3yeMoii TOMOIOTHYIECKOH TPYIIIIL.

Iybrukaruu OCHOBHBIX PC3yILTATOR auccepranun B.A. Pe3HUTICHKO IIPCACTABICHDL
B 16 paborax, m3 KOTOpHIX 16 OIyGINKOBAHBI B PEIECH3UPYEMBIX HAYIHBIX H3IAHHAX,
PEKOMEHJIOBAHHBIX /IS 3alllUTHl B JuccepTanuoHHoM cosere MI'V mo cnenmaabHOCTH
1.1.3 — reomerpus U TONOJIOrHA.



BuIBOIBI

Huccepramus E.A. Pesundyenko nmocesimeHa akTyaJ bHBIM IpoGIeMaM TOIIOJOrHYe-
cKoif asiredpsl. B auccepranny 1osyieHbl BaXKHbBIE PE3YIIBTATHI, OTHOCAIINECS K TEOPUH
MaJIbIIEBCKHX IIPOCTPAHCTB (B YACTHOCTH, K TEOPHH TPYIII), K TEOPHUH PACIIMPEHUIt, K
Teopuu OIPOBCKHUX [IPOCTPAHCTB U TeOpHH Tomosorudeckux urp. OCHOBHBIE yTBEpK e
HH# JACCEPTAINE YeTKO COPMY.INPOBAHBL U A0Ka3aHbl. HOBH3HA MMOJIYIEHHBIX PE3Y/Ib-
TaTOB IPOABIAETCH KaK B 1I0/IX0aX K HCcaeyeMbIM TpobieMaM, Tak H B COIEp:KaHUI
JIOKa3aHHBIX TeopeM. B Jiccepranmuu HCTIONB3YVIOTCA KaK TPAJAUIHOHHBIE METOABI 00-
IICH TOIIOJIOTHH, TOMOJOIHICCKON aarcopsl, (p-Tcopu, (PyHKIMOHAIBHOIO aHAIN3A 1
TEOPHUH TONOJOTHYECKHX UT'D, Tak U paspaboranusie E.A. Pesnnuenko HOBBIE MeTOIBI
IPOJOKEHNS U (DAKTAPU3AINN PA3/Ie/IbHO HEITPEPHIBHEIX OTOOPAKEHUH 1 UCIIONL30Ba-
HHUS TTOJIyOKPECTHOCTeH JTHATOHAJIH.

Pabota obirajiaeT BHYTPEHHHM €IMHCTBOM M 3aBEPIIEHHOCTHIO.

Huccepramus akkypaTHoO odopmiera. VMeroTes MelIKie CTHINCTHYECKHE TOTPEN-
HOCTH 1 HeGOJIBIITOE *IHCIIO OMETIATOK (KOTOpPbIe HUKAK HE BJIUAIOT Ha 0bIIee BIleaTIeHHe
oT paboTsl).

PesynpraTel guccepranmu ony0IMKOBAHBI B OJHOM 00beMe B JKypHAIaxX, PEKOMEH-
noBaHHBIX BAK PO.

ABTopedepatr IuccepTaniu MOIHOCTBIO OTPAzKaeT eé cojiep:Kanue.

Cunraro, 9T0 COBOKYIHOCTH pe3ysbraToB auccepranuu E.A. Pesuuuenko “I'pynnuwt ¢
monoaozuet 1 00HOPOOHDLE NPOCTNPAHCMEA MOXKHO KBATU(MUIMPOBATL KAK OPUTHHAJb-
HYIO HAYIHYIO pabOTY, PE3YILTATHI KOTOPOI MPEICTABIAIOT HOBOE KPYITHOE JOCTH KEHHe
B PA3BUTUH TEOPUH TOIOJOIUYECKOH arebphl.

Cuumaro, wmo duccepmayusn E.A. Pesnuuenxo ydosaemeopsaem ecem mpebosamu-
AM, NPEOBABAACMBIM K OUCCEPMAYUAM HA COUCKAHUE YUEHOT cmeneny doxkmopa Puuxo-
MAMEMAMUNECKUT HAYK no cneyuarvhocmy 1.1.83 — zeomempusn u monosozus. Cuu-
mato, wmo Pesnuuenxo Eszenull Arexcandposun 3acayrcusaem Npucymcoerus emy
yuenot cmeneny doxkmopa Pu3uKo-mMamemamu4eckur Hayx.

Basegyromuii cexropoM Tonosorun VMHCTHTYTA
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