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Obmniag xapakKTepucTuka padoThl

AKTyaJIbHOCTH TEMBI U CTeIIeHb €€ pa3paboTaHHOCTHI

B Tomnosiormdeckoii ajiredpe nzydarorcd ajaredpanieckiue 00beKThI ¢ TOIO-
JIoTHeil, B TON MM MHOM CTEIeHW COTJIACOBAHHON ¢ ajredpanyieckoil CTpyK-
Typoii. Hanbosee Baxkubie anredbpandeckne 0ObEKTHI — 9TO TPYIIIIHI.

Omneparmst Masbliea Ha MHOZKecTBe X — 3T0 oTobpazkenue f : X2 — X
(TpexmecTHast onepalius), Jijisi KOTOPOrO BBITTOJHEHO TOYKJIECTBO

f(r,y,9) = fly,y,2) = .

[IpocTpancTsa ¢ onepanust MajbiieBa HA3bIBAIOTCS MaJIbIIEBCKUME TPOCTPaH-
crBamu. Onepanust MaJsibiieBa urpaer pyHIaMeHTaIbHY0 POJib B 001Ieil Teo-

pun ajarebpandeckux cucrem, paspaborannoit axagemukom A.l. Masibiie-
BbIME|. Ha rpymme ecthb ecrecTBennas onepaius Masbiesa: f(x,y,2) = 2y~ 2.
PeTpakThl MAJIBIEBCKUX MPOCTPAHCTB (B YaCTHOCTH, PETPAKTHI TPYIII) TaK-

JKe SIBJISTIOTCST MAJIBIIEBCKIMU [TPOCTpaHcTBaMu: oneparust g(z,y, 2) = r(f(z,y, z))
siBJistercst otieparueii Masbiesa na r(X), e r ecth perpakius. Kommakr-

HOE TTPOCTPAHCTBO ABJSETCS MAIBIIEBCKIM, €CJIN U TOJIHLKO €CJIN OHO SBJISI€TCS
PETPAKTOM TOIOJIOIMUCCKOI YL

Bo3MOXKHBI pa3/indHble CIIOCOObI COTJIACOBAHHOCTHU ajredpandeckoil u To-
IIOJIOTNYECKOil CTPYKTypbl. Hambojiee BayKHBII M uccaeyeMblil cioydail —
9TO KOTJIa ajrebpandeckue ONeparui HelpephIBHLL. ToroorndecKkne rpyi-
bl (IPYTIIIBI ¢ HEIPEPBIBHBIMU OIIEPAIUSIMU YMHOXKEHUS 1 B3sATHsI OOPATHOTO
9JIeMEHTa ) — BaKHEHImil 1 HanboJjiee M3yUeHHbI 0OObEKT B TOMOJIOMTIECKOiT
aJsiredpe.

Baxknoe Hampapjienne MCCIeOBaAHUI — 3TO M3yUeHHUE aaredpamdecKnx
CUCTEM, B KOTOPBIX JIJIsI OTIEPaIlil BBITIOJIHAIOTCS C1adble (DOPMbI HEITPpEPhIB-
HOCTU, HAITPUMED, pa3jie/bHas HETPEePhIBHOCTD. JJ1s1 TAKITX CUCTEM TTPOBOJIST
KaK TPaJIUIIMOHHBIE IS TOMOJIOTOUeCKOi aaredphbl NCCIe0BaHNS — M3y deHne
TOIOJIOTUYECKUX U aJINeOPO-TOMOJOINYECKIX CBOWCTB, TaK W CHEIU(pIIeCKUe
JIJTl TAaKUX CHCTEM — WCCJIe0OBAHUs YCJIOBUI, TPU KOTOPHIX U3 HEIPePbIB-
HOCTH OIlepanuii B cJabOM CMBIC/Ie BBITEKaeT UX HEIMPEPBIBHOCTL B OoJiee
CUJILHOM CMBICJIE.

g Tpynnn jgaHHOE HAIpaBJICHUE HAYAJIOCH ¢ PabOTHI ,Z[.MOHTFOMepHﬂ
(1936 1.), KOTOPBIil JOKA3aJI, ITO TOJIHASI METPHU3yeMasi cerapadebHast TpyTi-

1B, A. Apmamornos. Yunsepcambubie anrebpsr // Obmas anre6pa, T.2. Hayka, Mocksa,
1991. C. 295—367. (Cupasounas maremarudeckasi bubanoreka); Maavues A. H. K obieii Teopun
anrebpamdeckux cucreM // Maremarmaeckuit coopuuk. 1954. T. 35, Ne 1. C. 3—20.

2 Cunauésa O. B. KoMmaxTsl ¢ HelpepbIBHOM oneparueii MajbIieBa n perpakThl TOIOJIONH-
veckux rpynn // Becrauk Mockosckoro yausepcurera. Cepust 1: Maremarnka. Mexanuka. 1991.
Ne 1. C. 33—36.

3 Montgomery D. Continuity in topological groups // Bull. Am. Math. Soc. 1936. T. 42.
C. 879—882. ISSN 0002-9904. DOI: 10.1090/30002-9904-1936-06456-6.
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I1a ¢ Pa3JIeIbHO HElIPEPBIBHBIM YMHOKEHUEM (T.e. TTOJIy TOMOJIONTIeCKast TPYII-
na) sABJseTcs Tonojoruueckoil rpymmoit. P. Quume B pabord] (1957r.) no-
Ka3aJj, 9TO JIOKAJIbHO KOMITAaKTHasl T'PYNIa C HENPEepPbIBHBIM yMHOXKEHIEM
(T.e. mapaTonoJOrnYecKas pyIIia) siBJIsieTcst TOHoIorndecKoil rpymoit. [Tos -
ned’| oi 0BOBIIILT STOT PE3yILTAT Ha 10Ty TOHOJIOIMUeCKHe IPYIIIL! I 0Ka3aJl
CBOIO OCHOBOIIOJIAraIONIEI0 TEOPEMY: JIOKAJIbHO KOMIIAKTHAsA IOJTYTOIOJIOIU-
Jeckad TPYIIa SIBJISETCs TOMOJIOrnYecKoit rpymmoii. IlerTpaibible 3a1aqm
B 9T0it obsiacTu: (1) mapaTonojorndeckast rpyIiia siBJISeTCsT TOMOJTOMTIeCcKOit
PPYIIION U (2) MOJIyTOMOIONHIECKast TPYIIIA SBJISIETCST TOMOJIOMTIeCKO IPyII-
noit. Paborer /1. MonTromepu u P. Duuinca 1mosioxkuin Hadajao HOBOMY Ha-
MPaBJIEHUIO B TOMOJIOIMYECKON ajredpe, pasBUTHEM KOTOPOI'O 3aHUMAJINChH
U TPOJIOJIZKAIOT 3aHUMATLCS MHOTHME MaTeMaTWKH, OTMETHM HamnboJjee 3Ha-
YUTEIbHbIE pa60Tb1|ﬂ, TaKyKe B 9TOM Dsly oTMeTnM paborbl aBTopa [8; (15,
CMOTPHU TaKKe o630pﬂ B sToMm HanpaB/ieHn THTEHCUBHO U3YYaeTCs U Hellpe-
PBIBHOCTHL ONEpanuii B Kjaccax TPYII ¢ TOMOJIOTueil Oojiee MUPOKUX TeM
KJIACCHI KJIACCHI Hapa- 1 IOy TOHOJIOTMUeCKHX TPy

4Ellis R. A note on the continuity of the inverse // Proc. Am. Math. Soc. 1957. T. 8. C. 372—
373. ISSN 0002-9939. DOI: [10.2307/2033747.

SFEllis R. Locally compact transformation groups // Duke Mathematical Journal. 1957. T.
24, Ne 2. C. 119—125.

6 Moors W. B. Some Baire semitopological groups that are topological groups // Topology
and its Applications. 2017. T. 230. C. 381—392. ISSN 0166-8641. DOI: 10. 1016/ j . topol .
2017 .08 .042; Moors W. B. Any semitopological group that is homeomorphic to a product
of Cech-complete spaces is a topological group // Set-Valued and Variational Analysis. 2013.
T. 21, Ne 4. C. 627—633; Arhangel’skii A. V., Choban M. M. Completeness type properties of
semitopological groups, and the theorems of Montgomery and Ellis // Topology Proc. 2011.
T. 37. C. 33—60; Arhangel’skii A. V., Choban M. M., Kenderov P. S. Topological games and
continuity of group operations // Topology and its Applications. 2010. T. 157, Ne 16. C. 2542—
2552. ISSN 0166-8641. DOI:|10.1016/j.topol.2010.08.001; Ravsky O. Paratopological groups
IT // Mat. Stud. 2002. T. 17, Ne 1. C. 93—101; Kenderov P. S., Kortezov 1. S., Moors W. B.
Topological games and topological groups // Topology Appl. 2001. T. 109, Ne 2. C. 157—165.
ISSN 0166-8641. DOI: [10.1016/S0166-8641(99) 00152-2; Ravsky O. Paratopological groups
I // Mat. Stud. 2001. T. 16, Ne 1. C. 37—48; Bouziad A. Continuity of separately continuous
group actions in p-spaces // Topology Appl. 1996. T. 71, Ne 2. C. 119—124. ISSN 0166-8641. DOT:
10.1016/0166-8641(95)00039-9; Bouziad A. Every Cech-analytic Baire semitopological group
is a topological group // Proceedings of the American Mathematical Society. 1996. C. 953—
959; Bouziad A. The Ellis theorem and continuity in groups // Topology and its Applications.
1993. T. 50, Ne 1. C. 73—80; Korovin A. V. Continuous actions of pseudocompact groups and
axioms of topological group // Commentationes Mathematicae Universitatis Carolinae. 1992.
T. 33, Ne 2. C. 335—343; Pfister H. Continuity of the inverse // Proceedings of the American
Mathematical Society. 1985. T. 95, Ne 2. C. 312—314; Brand N. Another note on the continuity
of the inverse // Archiv der Mathematik. 1982. T. 39, Ne 3. C. 241—245; Zelazko W. Metric
generalizations of Banach algebras. Warszawa : Instytut Matematyczny Polskiej Akademi Nauk,
1965.

" Tkachenko M. Paratopological and semitopological groups vs topological groups // Recent
Progress in General Topology. 2014. fus. T. 3. C. 825—872.

8 Moors W. B. Fragmentable mappings and CHART groups // Fundamenta Mathematicae.
2016. T. 234. C. 191—-200; Glasner E., Megrelishvili M. Banach representations and affine
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Cucremarmdeckoe U3ydeHue rpyIi ¢ TOOJIOTnel, He SBJISIONUXCS TOIO-
JIOTUYeCKNMHI TpyTIIaMu, OepeT Havaso B TONOJOTHYecKoil nunamMuke. B pa-
6OT€E| P. Apenc jgokaszaJji, 94T0 rpyiiia aBTOroMeoMopPMU3MOM JIOKAJIBHO KOM-
MAKTHOI'O TTPOCTPAHCTBA B KOMIIAKTHO OTKPBITONH TOMOJIOTUN SABJISIETCs ITapa-
TOTIOJIOTTIECKOI IPYIIIIOit; TaM »Ke OH TTOJTy YU YCJIOBUS, TP KOTOPBIX TPYII-
118 ABTOrOMEOMOPMU3MOB SABJISIETCS TOIOJIOrNYecKoit rpytmoii. OcHoBoIO 1A~
raforiasi Teopema P. Duunca Obl1a JoKazaHa B paMKax paOOThI MO TOIOJIO-
rudeckoit quHaMukn. ObeprhiBaroliye moyrpynib (enveloping semigroup)
JMHAMUYCCKHX cucTeM 6buin Beeenst P. Dymcom B 1960 1. B padord™V| Onn
CTaJI OCHOBHBIM MHCTPYMEHTOM abCTPaKTHOIH TEOPUH TOMOJIOTMIECKUX JIU-
namiecknx cucrem. V. Hammoxa B pabote 110 Tomo/tornaeckoil aumamukd ]
sBes1 CHART (compact Hausdorff admissible right topological) rpyrimbt. 9to
KOMITAKTHBIE [TPABOTOIOIOTHYECKIE (IIPpaBble CABUTH X —> T§ HEIPEPbIBHDI)
nonyctumbie (Tonostormyaeckuii entp A(G) = {g € G : neswbit caBur x — gx
HerpepbiBeH } mioTeH B G) rpymiibl. B 910l ctaThe OH mMoKa3aa 4To MeTpU3y-
emble CHART rpymmsl siB/IstiOTCST TOIOJIOTTIECKAMI TPYIIIIAME, PsiJl aBTOPOB
MOJIYIUJIA YCUJIEHUSI 9TOTO pe3yJibTaTa, I/I.HaMI/IOKJ/IE. N3zyuenune juHaMuIe-
CKIX CHCTeM, JIJIsi KOTOPBIX obepThiBatoliast moayrpyiia ssiasercs CHART
I'PYIIIOL, UrpaeT OOIBITYIO POJIb B aOCTPAKTHON TEOPUH TOMOJOTNIECKIX JI1-
HAMIYIECKUX CHCTEM.

compactifications of dynamical systems // Asymptotic geometric analysis. Springer, 2013. C. 75—
144; Cao J., Drozdowski R., Piotrowski Z. Weak continuity properties of topologized groups //
Czechoslovak Mathematical Journal. 2010. T. 60, Ne 1. C. 133—148; Ferri S., Herndndez S.,
Wu T. Continuity in topological groups // Topology and its Applications. 2006. T. 153, Ne 9.
C. 1451—1457. ISSN 0166-8641. DOI:|10.1016/j.topol.2005.04.007; Solecki S., Srivastava S.
Automatic continuity of group operations // Topology and its Applications. 1997. T. 77, Ne 1.
C. 65—75. ISSN 0166-8641. DOI: [10.1016/50166 - 8641(96) 00119 - 8; Milnes P. Continuity
properties of compact right topological groups // Mathematical Proceedings of the Cambridge
Philosophical Society. T. 86. Cambridge University Press. 1979. C. 427—435; Ruppert W. Uber
kompakte rechtstopologische Gruppen mit gleichgradig stetigen Linkstranslationen // Sitz. ber.
d. Osterr. Akad. d. Wiss. Math.-naturw. Kl. 1975. T. 184. C. 159—169.

9Arens R. Topologies for Homeomorphism Groups // American Journal of Mathematics.
1946. T. 68, Ne 4. C. 593—610. ISSN 00029327, 10806377.

YEIlis R. A semigroup associated with a transformation group // Transactions of the
American Mathematical Society. 1960. T. 94, Ne 2. C. 272—281.

U Namioka I Right topological groups, distal flows, and a fixed-point theorem //
Mathematical systems theory. 1972. T. 6, Ne 1. C. 193—209.

2 Moors W. B. Fragmentable mappings and CHART groups // Fundamenta Mathematicae.
2016. T. 234. C. 191—200; Glasner E., Megrelishvili M. Banach representations and affine
compactifications of dynamical systems // Asymptotic geometric analysis. Springer, 2013. C. 75—
144; Moors W. B., Namioka I. Furstenberg’s structure theorem via CHART groups // Ergodic
Theory and Dynamical Systems. 2013. T. 33, Ne 3. C. 954—968; Milnes P. Continuity properties of
compact right topological groups // Mathematical Proceedings of the Cambridge Philosophical
Society. T. 86. Cambridge University Press. 1979. C. 427—435; Ruppert W. Uber kompakte
rechtstopologische Gruppen mit gleichgradig stetigen Linkstranslationen // Sitz. ber. d. Osterr.
Akad. d. Wiss. Math.-naturw. KI. 1975. T. 184. C. 159—169.
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B ocnosonosaratorieii pabord™| (1899 1.) P. Bsp noxasai, uto seriecrse-
HbIe pa3/le/IbHO HellpepbIBHbIE (DYHKITMH JIBYX apI'yMEHTOB UMEIOT MHOI'O TO-
YeK COBMECTHOI HernpepblBHOCTH. Takne (QPyHKINN KBAa3WHENPEPLIBHBI, TO
ectb BuyTpentocts f~H(U) mwiorna B fH(U) ans orkpeitoro U (C. Kewm-
nucru). McesieioBatusi TOU€K HEIPEPBIBHOCTH U KBA3HHEIPEPbIBHOCTH CTa-
JIN BayKHBIM HaIlpaBJIEHUEM B TOTOJIOTHN U aHajun3e. Vcrnoas3ys pe3yibraThl
stux uccaenosanuii, /1. Monrromepu Jokasaja B pa60Teﬂ (19361.), uTo B
MOJIHOIT MEeTPU3yeMOil MOJIyTONOJOINIECKOl IpyIIe YMHOXKEHNE HellpepbIB-
HO (T.e. Takasi IPyIIIa SBJISETCS TTAPATONOJIOTTIECKOI ).

B mocsiejnne tpujanarh JieT OJHUM U3 caMbIX 3(P(EKTUBHBIX METO/IOB
HCCJIe/IOBAHIIT HEITPEPBIBHOCTHU OIEpaIlii B IpyNIax U KBa3nHENEePEePBHOCTH
0TOOparKeHWIT CTaIM TOMOJIOITYECKIe UTPhI. B OCHOBHOM HCIIOJIB3YIOTCS MO-
mudukannn nrpel banaxa-Maszypa (Takzke dacto HazbBaemoit urpoii [oke)
— IIepBO#l 1 caMOil BayKHOI TOIIOJIOTMYECKOIl UI'PLI B UCTOPUU.

B urpy Banaxa—Masypa urpator nBa urpoka « u 3 Ha TOHNOJOITIECKOM
npocrpanctee X. Ha nepsom xojy urpoxk « Bwioupaer Uy = X, urpok
BBIOMpPaeT oTKpbiToe Hemyctoe Vo C Uy. Ha n-M xoay urpox a Buibupaer
Herycroe orkpbitoe U, C V,,_1, urpok [ BeIOUpaeT Hemycroe oTkpbitToe V,, C
U,. Urpa 3akaHauBaeTcs 1ocje cUeTHOro Jucia Xoj0B. VIrpok o BbIMIpaUI,
ecsin nepecedente (), U, nemycro.

dynjaMeHTaIbHOE 3HaYeHne UTphbl banaxa—Mazypa omnpejesnsercs Teo-
peMoii BaHaxa—OKCTO6VIH: poCcTpancTBO X SABJISIETCsT OIPOBCKUM (T.e. 00-
Jajiaer cBoiicTBoM Bapa), eciim n TOJBKO ecyin y UrpoKa 3 HeT BBIMIPBIIITHOf
crparernn B urpe banaxa—Ma3zypa.

[Tonasistroniee OOJIBIIMHCTBO M3YYaeMbIX I'PYIII ¢ TOIOJIOIUEH OJHOPOI-
HBI — IIpaBble CJABUTH T — xg (WK JIeBble CABUTH T > ¢X) HENPEepPbIBHBL.
Taxue rpymibl HA3BIBAIOTCS TPABO- (JIEBO-) TOMOJIOTNIeCKUMIE. Teopust 01HO-
POJIHBIX TTPOCTPAHCTB — OJINH N3 OOJIBINUX W XOPOITIO PA3BUTHIX Pa3JICJI0B TO-
nogorud Y, OjiHo U3 HAIpaBJICHuil HCCIe0BaHN T OMHOPOIHLIX IIPOCTPAHCTB
U IPYIII C TONOJIOIUEHl — COCTOUT B BBIABJICHUHU CXOJICTBA 1 PA3JINUINN X TO-
MOJIOTMIECKNUX CBOMCTB. J[pyroe nampapjienne nccae0BaHUil — BbIsACHEHUE,
KaKIIe IIPOCTPAHCTBA Pean3yloTcs KaK PeTPAKTHI i (haKTOPh] /| OHOPOIHBIX
IPOCTPAHCTB U T'PYIII € TOIOJIOTHEH U3 HEKOTOPOI'O TOIMOJOINIECKOIO KJ/Iac-

13 Baire R. Sur les fonctions de variables reelles // Annali di Matematica Pura ed Applicata
(1898-1922). 1899. T. 3, Ne 1. C. 1—123.

14 Montgomery D. Continuity in topological groups // Bull. Am. Math. Soc. 1936. T. 42.
C. 879—882. ISSN 0002-9904. DOI: 10.1090/80002-9904-1936-06456-6.

150ztoby J. C. The Banach-Mazur game and Banach category theorem // Contributions to
the Theory of Games, Volume III. Princeton University Press, Princeton, NJ, 1957. C. 159—163.

16 Arhangel’skii A., Mill J. v. Topological homogeneity // Recent Progress in General
Topology III. Springer, 2014. C. 1—68.
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ca mpocTpatcTB. KoMIakTHbie peTpakThl (0-KOMIAKTHBIX) TOMOJOIMIECKIX
DY 3TO B TOYHOCTH KOMIAKTHI ¢ oneparmeit Masbiesa s He esxmit Kom-
MAKT $IBJISETCS PETPAKTOM KOMIIAKTHOTO OJJHOPOJHOTO TIPOCTpaHCTBA. JIfo-
00€e MPOCTPAHCTBO ABJACTCs (DAKTOPOM HEKOTOPOTO OIHOPOJIHOTO POCTPAH-
creall

Bazkroe 3HaueHne B TOMOJOIHYECKOH ajredpe MMEIOT MPOCTPAHCTBA CO
caetHbM dncsoMm Cycsmua. Y KOMIAKTHO TOMOJIOIMYECKON TPYIIIBI 9HCII0
Cyc/mmHa Beerjia CueTHO, 9TO BBITEKAeT KaK U3 CYIIEeCTBOBAHMS Mephbl Xaapa,
TaK 1 3 auaanaHocT Takoit rpynnnPY} Hosauee cuernoe uuciao Cycimna (u
boJtee CHITbHOE CBOIICTBO W-KJIETOUHOCTH ) OBIIO HAf/ICHO Yy 0-KOMIIAKTHBIX (1
Taxke y 6oJiee TMUPOKOro Kjiacca JIMHIETeMDOBBIX Y.) TOMOJOMHYECKIX TPYIIIT
(M.T. TrauenkoPl) u masbiesckux npocrpancrsa (B.B. Yenenckuif?).

OO0beKT 1 mpeaMeT HMCCJieJOBAHISI

B nuccepranum m3ydalorcsd ajredpamdecknue CTPYKTYPbI ¢ TOIMOJOTHEN:
I'PYIIIBI U MPOCTPAHCTBa ¢ oneparueii MaJbiieBa, yHuBepca bHbIe aareophl,
OJIHOPO/IHBIE TPOCTPAHCTBA U UX PETPAKThI. TaKrKe N3ydaroTcs ITPOJI0IZKEHNE
n pakToOpu3aIysd 0TOOPaYKEHNt, TOMOJOTNYEeCKIE UTPHI.

MeTtoabl uccjie J0BaHUA

B pabore ncrob3yorcs Kak TpaJuImOHHbIE METO/IbI O0IIEell TOIOJIOrNH,
TOIIOJIOTUIECKO aaredphl, TECOPUHU MPOCTPAHCTB (DYHKIHI, (DYHKIIMOHAJILHO-
ro aHaJ/IM3a U TEOPHH TOIOJOIMYEeCKUX UI'D, TaK U pas3paboTaHHbIE aBTOPOM
METO/I, ITPOJIOJIZKEHNSA U (paKTOPU3AIUN Pa3/IeIbHO HEITPEPBIBHBIX OTOOpasKe-
HUI 1 METOJ, MCIOJIb30BaHNs MOJIYOKPECTHOCTEN TUaronaJin.

TeOpeTI/I‘{eCKaﬂ N IIpakKTn4deCKasd NEeHHOCTb

Huccepraliisg HOCUT TeOpeTUIecKnii Xxapakrep. Ee pe3yibTaThl MOryT OBIThH
UCIIOJIb30BaHbI B OOIIEHl TOTOJIOTHN, TOMOJOTNYECKO aaredpe, YHUBEPCaIb-

18 Cunauésa O. B. KoMIIaKTHI ¢ HeIpephLIBHOI onepanueil MajblieBa I peTpaKThl TOIOJIOIU-
vqeckux rpynn // Becruuk Mockosckoro yaunsepcurera. Cepus 1: Maremarnka. Mexannka. 1991.
Ne 1. C. 33—36.

19 Uspenskii V. V. For any X, the product X x Y is homogeneous for some Y // Proceedings
of the American Mathematical Society. 1983. T. 87, Ne 1. C. 187—188.

2 Kysvmunos B. O runorese I1.C. Ajekcanposa B T€OPHE TOHOIOrHYICCKUX Tpymil // JToKI.
AH CCCP. T. 125. 1959. C. 727—729; Hsanoscxuti JI. O6 onmoii runorese [1C Anexcannposa //
Hoxmager Akamemun Hayk. T. 123. Poccniickast akamemust Hayk. 1958. C. 785—786.

2 Tarenno M. O coiicrse Cycmna B cBOGOIHBIX TOIOJOIMUECKIX TPYHIAX HAJ OUKOMIIAK-
ramu // Maremarndeckue 3amerku. 1983. T. 34, Ne 4. C. 601—607.

22 Venencwuti B. B. O HenpepbIBHBIX 06pa3ax JIHHIeIhOBBIX Tonojormdecknx rpymmn // do-
kaaasl Akagemun nayk. T. 285. Poccuiickas akagemus: Hayk. 1985. C. 824—827.
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HOIT aJiredbpe, B TOIOJIOIMYECKON JIMHAMUKE, TeOpUr (PYHKIMOHAJIBHBIX I1PO-
CTPaHCTB, (DYHKIIMOHAJIHLHOM aHaJIN3e.

CreneHb JOCTOBEPHOCTHA "N anpoGauHﬂ pPe3yJibTaTOB

Bce pesyibrarhl juccepTanun MaTeMaTHdecKd CTPOro jgokasaHbl. OHu
MHOI'OKPATHO JIOKJIabIBAJINCL Ha ceMuHape Kadeapbl Kadeapbl odIieil To-
nosiorun u reomerpun ‘Hayuno-uccienoBarenbeknii cemunap umenn I1.C.
Anekcanpona’, kKoHdepennusx JIOMOHOCOBCKME YTEHUS, MEXKIYHAPOIHOM
[Tpazkckom cuMIIo3mnyMe 110 001l TOIOJIOIMH U €€ CBSI3K C COBPEMEHHBIM aHa-
m3oM 1 anrebpoit (Prague Symposia on General Topology, and its Relations
to Modern Analysis and Algebra) B 1996, 2006, 2011, 2016, 2022 rogax, Mex-
JIyHAPO/IHO KOHMepeH s 1o TOMOJOTNN U ee Tpujioxkenusm B 1. Hadmakroc,
['perust (International Conference on Topology and its Applications, Nafpaktos,
Greece) B 2006, 2010, 2014 romax, mex gyHapoaHoit 30-ii jeTHell KoHbepeH-
UK 110 TOMOJIOTHN 1 ee pujiokenusM B . Lojysit, Upaaraus (30th Summer
Conference on Topology and its Applications, Galway, Ireland) B 2015 ro-
Sy, MexKIyHapoiHast Kondepeniun “TeopeTnko-MHOXKeCTBEeHHAsT TOIOJIOT ST 1
ToroJIornieckas ajarebpa’, mocssmennoit 80-jeruto mpodeccopa AJiekcanjipa
Buagumuposuua Apxanresnbckoro B Mockse B 2018 roy, MerkIyHApPOIHOI
36-it JsieTHeit Tomoornveckoit kondepeniun B Bene, Asctpus (36th Summer
Topology Conference, Vienna, Austria) B 2022 roy.

Ilenu u 3ajaunm guccepTalyun

['ytaBHBIME neJiddMu JuccepTaiuuy ABJIAIOTCA:

(1) mostydenue JOCTATOYHBIX YCJIOBH, IPU KOTOPBHIX B I'PYIIIAX C TOMOJIO-
reil MPOUCXOUT YCUJIeHIe HEeIIPEPbIBHOCTH OIlepalliii, B 4aCTHOCTH,
npu kKoropeix CHART, naparomnosorndeckne u 1moJiyTOIOJIOTTIECKIE
IPYIIIBI SIBJISTIOTCST TOIOJOTUIECKIMU TPYIIIAMI;

(2) xapakrepusaius 0TOOparKeHUil TPOU3BEJIEHNIT TPOCTPAHCTB, KOTOPHIE
JIOIIYCKAIOT pa3Jie/IbHO HENPEPBIBHOE MPOJIOJIZKEHNE Ha ITPOU3BEJICHUEC
CTOYH—YE€XOBCKUX paCHIMPEeHUil 9TUX IIPOCTPAHCTB;

(3) BBIsSICHEHUE YCJIOBHI MPU KOTOPBIX yHUBEPCAJbHASI aﬂre6paﬁ c pasz-
JIeJIbHO HeNpPePbIBHBIMU OllepalllsMi BKJIa/IbIBa€TCsl B IIPOU3BEJIEHIE
MEeTPHU3YEeMbIX YHUBEPCAJIbHBIX aJIreop;

(4) wmcciremoBanme MPOCTPAHCTB ¢ omeparueii MasiblieBa U peTpakToB ToO-
[IOJIOTUYECKUX TPYIIIL;

ZpacecMarpuBaloTCs yHUBEPCAIbLHbIE aJreGphl TOJIBKO ¢ KOHEUHBIM YHC/IOM ONepaIiuii
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(5) mccseoBanne KIaccoB GIPOBCKUX MPOCTPAHCTB, TAKUX UTO JIJIST [IPO-
CTPAHCTB U3 3TUX KJACCOB Caabasd HelpepblBHOCTL TPYIIIOBLIX Ollepa-
Uil AaBTOMATUYECKN BJICYET CUJILHYIO UX HEIPEPBIBHOCTD

(6) JJIsT pasHBIX KJIACCOB P TOMOJOIMIECKUX MTPOCTPAHCTB, HCCIIE0BAHIE
KaKne ITPOCTPAHCTBa Pean3yioTcs KaK PeTpakThl U (haKTOPbl OJHO-
POJIHBIX TTPOCTPAHCTB U T'PYIII ¢ Torojornei ns P;

(7) wuccemoBatne TOMOJOMMYECKUX CBOWCTBA TPYII C TOIMOJOIHE, MaJib-
IEBCKUX MTPOCTPAHCTB, OJHOPOHBIX TPOCTPAHCTB, X PETPAKTOB, OJII3-
KIe K KOMIIAKTHOCTU, METPU3YEMOCTU U SKCTPEMAJIbHON HECBA3ZHOCTU.

Hay4ynaga noBusHa

Bce ocnoBHbIe pe3yJILTATHI JUCCEPTALE SBJISIOTCS HOBBLIMU 1 II0JIY YeHbI
ABTOPOM CAMOCTOATE/ILHO.

Hexkoropbie paboThl aBTOpa HAIIMCAHBI B COABTOPCTBE U COJIEPIKAT BaK-
HbIE 1 IPUHIUIIHAIBLHBIE PE3Y/IbTaThI, OAYUEHHbIE B pe3y/IbTaTe TeCHOl CoB-
MECTHOI pabOThl. DTU COBMECTHLIC Pe3yJILTAThI, BK/IIOUEHHBIE B JINCCEPTa-
11110, OO0 BBIBOJATCS U3 OosIee 00IMUX YTBEPZK ICHH, TOKA3aHHBIX B JICCeD-
Talyn, JINO0 JOKA3LIBAIOTCS € IIOMOIILIO HOBBIX METOJIOB, PA3BUTBIX aBTOPOM,
OHU cojieprkarcd B pasjenax 5.4 u 5.5: npumepsr 5.35 [13] u 5.37 [7], Teopembr
5.41, 5.43 u 5.50 [12|. OcHOBHBIE pe3yJILTATHI COCTOAT B CJIEJLYIOIIEM:

(1) moJydueHbl TOCTATOUHBIE YCJIOBUSI, IPU KOTOPBIX B TPYIIAX ¢ TOIOJIO-
rueil MPOUCXOJNUT yCUJICHUE HEIPEePbIBHOCTH Ollepaliiii, B YaCTHOCTH,
korya CHART, maparomnosiorndeckne n moJIyTOMOJIOITIECKIE IPYIIIbI
SIBJISIIOTCSI TOIIOJIOTMYECKUMU IPYIIIAMU;

(2) oxapakTepu30BaHbI OTOOPAXKEHUsT MPOU3BEJICHUIN TICEBIOKOMITAKTHBIX
[IPOCTPAHCTB, KOTOPbIE JIOIYCKAIOT Pa3Je/IbHO HEIPEPbIBHOE ITPOI0JI-
JKeHe Ha IPOU3Be/IeHNe CTOYH—YEXOBCKUX PACIIMPEHNI 3TUX TPOCTPAHCTB;

(3) HaifiieHbl yCIOBHUS, IPU KOTOPBIX YHUBEPCATbHAs aaredpa ¢ pas3iebHo
HellPEPbIBHBIMU OllepallusiMU BKJIa/IbIBAETCs B IIPOU3BEICHIE METPU3Y-
eMbIX YHUBEPCAJIbHBIX aJIreop;

(4) mceBOKOMIIAKTHBIE IPOCTPAHCTBA ¢ omeparnueil MasibiieBa oxapakre-
PU30BaHbl KAK PETPAKThI TOIIOJIOTNYECKO TPYIIIBI; NCCICIOBAHDBI TICEB-
JIOKOMIIAKTHBIE ITPOCTPAHCTBA € pas3jieJIbHO HelPEPLIBHOI orepalueil
MauibiieBa; TOCTPOEHBI MaJIbIIEBCKNE MPOCTPAHCTBA HE SBJIAIONINECS
peTpakTaMu TOIOJIOTMYECKUX TPYIIIT;



(5)

HaliJIeHbl TITIPOKNE KJIACCHI O9POBCKUX ITPOCTPAHCTB, ONpejeisieMble C
IIOMOIIIBIO TOIIOJIOTUYECKUX UI'P U PACIOJIOXKEHUs] JUaroHanl B KBaJl-
paTe, TaKUX 4YTO I MPOCTPAHCTB U3 ITUX KJIACCOB cyabasi Helpe-
PBIBHOCTH I'PYIIIOBBIX Ollepaliiii aBTOMATUYeCKNU BJIeYeT CUJbHYIO UX
HEIIPEPbIBHOCTD;

JIJIST HECKOJTBKIX KJIACCOB MPOCTPAHCTB P, JIoKa3aHbl YTBEPXKJIEHNIS BU-
na: jqisa X € P ocylecTByeT TpPOCTPAHCTBO Y, TaK UTO ITPOU3BEIeHUE
X XY 0JJHOPOIHO 1 NIPUHAJJIEYKUT P; McCie/I0BaHbl OHOPO/IHbIE T10/I-
IIPOCTPAHCTBA MPOU3BEACHUIT SKCTPEMAJIbHO HECBA3HBIX ITPOCTPAHCTB;

JUIsT TPYIII C TOIOJIOTHEl, MaJbIeBCKUX IIPOCTPAHCTB, X PETPAKTOB
HallIeHbl YCIOBUSI, BIEKYIINE CYeTHOCTHL dncia CycanmHa, InaroHaJb
tuta (G5, METPU3YEeMOCTb.

ITosoxkeHus, BbIHOCUMbIE Ha 3alIUATY

(1)

JIOCTATOYHbIE YCJIOBUS, IIPU KOTOPBIX B I'PYIIIAX ¢ TONOJIOrUeil U3 Helpe-
PBIBHOCTH T'PYIIIOBBIX Ollepallnii B ¢claboM CMbIC/Ie BBITEKAET UX Helpe-
PBIBHOCTBH B O0Jiee CUJIBHOM CMBIC/IE, B YACTHOCTHU, YCJIOBUS, TIPHU KO-
topbix CHART, naparomnoJsiorudeckue 1 MoJIyTOHOJOITIECKIE TPYIIIbI
ABJIAIOTCA TOIOJOTUYECKUMU T'PYIITIAMU;

XapakTepusaliisl 0TOOpaykKeHnii MPOU3BeIeHUIl MPOCTPAHCTB, KOTOPHIE
JIOIIYCKAIOT pa3jie/IbHO HENPEPbIBHOE IPOJI0JIZKEHNE Ha [TPOU3BEJICHUE
CTOYH-YEXOBCKUX PACIIMPEHUI ITUX ITPOCTPAHCTB;

YCJIOBUSI, TIPU KOTOPBIX YHUBEpcaJbHas ajredpa ¢ pasJieJIbHO Helpe-
PBIBHBIMU OIlEPAIUAMU BKJIAIbIBACTCA B IIPOU3BEJCHNIE METPU3YEMbIX
YHUBEpPCAJbHBIX aaredp ¢ pa3/e/bHO HEMPEPBIBHLIMU OIlePaIlusIMII;

XapaKTepu3alns MCeBIOKOMIIAKTHBIX ITPOCTPAHCTB ¢ oneparueit MaJib-
[[eBa KaK PETPAKTOB TOIOJIOTMYECKUX TPYIIl; XapaKTepu3alus pas3-
JIeJIbHO HENPePBbIBHBIX ortepalinii MaJiblieBa Ha ICeBIOKOMITaK THBIX TTPO-
CTPaAHCTBax, KOTOPbIE IIPOJIOJIZKAIOTCA JI0 Pa3/1eJIbHO HEIIPEPHIBHLIX Olle-
paruit MajbiieBa Ha CTOYH-1eXOBCKIX pacHIpeHne; ITOCTPOeHNEe Majlb-
IIEBCKOT'O IIPOCTPAHCTBA HE PETPaKTa I'PYIIIbI;

KJIaCChbI 63pOBCKI/IX IPOCTPaHCTB, OIlIpeAc/iZieMbIC€ C ITOMOIILIO TOIIOJIO-
I'’mYecKux Urp u pacloJIozKeHA JarodaJii B KBaJpaTe, TaKNUX 94TO JIJIA
IITPOCTPAHCTB N3 3TUX KJIaCCOB cJjiabast HENIPEPBIBHOCTL I'PYIIITIOBBIX OIIC-
paum‘/’l aBTOMaTHU4Y€CKHU BJICYET CUJIbHYIO UX HEIIPEPLIBHOCTD;

HJIAd HECKOJIbKUX KJIaCCOB IIPOCTPaHCTB HaﬁﬂeHbl OJHOPOJHBIE ITPOU3BE-
JEeHNA U3 9TUX KJIaCCOB, KOTOPBLIE COAEPzKaT B Ka49€CTBE COMHOZKHUTECJIA
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JI000€e JJAHHOE ITPOCTPAHCTBO U3 TOT'0 KJIACCa; UCC/IeI0BaHbI OJTHOPO/I-
HbI€ ITOJITPOCTPAHCTBA IIPOU3BEICHNIN SKCTPEMaJIbHO HECBI3HBIX ITPO-
CTPAHCTB;

(7) HaiijieHbl yCJIOBUSI Ha TPYIIIBI ¢ TOMOJIOTHElH, MAJIBIIEBCKIE TIPOCTPAH-
CTBa, UX PETPAKTHI, BJAEKYIIHE CICTHOCTH dnc/io CycanHa, JuaroHajb
tutia GGg, METPU3YEMOCTb.

Conepxxkanne pabOTHI

Pabora cocTouT u3 BBeJIeHUSI U IISITU IJIAB.

Bo BBesmeHUM puBoInTCs 0030p Pe3yJIbTaTOB, MOy IEeHHBIX PaHee IPy-
I'MMM aBTOpaMM II0 TEM€ MHCCJICJOBaHMA AUCCEPTAINMN, a TaKzKe CMEXKHBIM
HAIIPaBJIEHUSIM UCCISOBAHMI, I KPaTKO U3JIaraloTcsa pe3yJibTaThl JInccepTa-
I

B nepBoii ryiaBe obo3HadeHnst, TEpMUHOJIOINS 1 IIPeBapUTEIbLHBIE CBe-
neHns. Tak ke JaeTcs onpejie/ieHne TOIOJOINIeCKIX Urp, 0a30Bble CBONHCTBA
1 JIOKA3bIBAIOTCSI HEKOTOPBIE YTBEPZKIEHNs, KOTOPhIE NCIIOJIB3YIOTCS JaJIee.

Bropasi riiaBa 1ocBssiieHa ncc/ieJ0BaHII0 pa3/Ie/IbHO HeIIPEPhIBHBIX 0TO0-
paxkKeHnit, nx pakTopusaIuil, Korjaa OHI JIOIYyCKAIT pa3iebHO HelIPpephIBHOE
IIPOJI0JIZKEHNE Ha IPOU3BEIeHIe CTOYH—IeXOBCKIX PACIINPEHMIT TPOCTPAHCTB.
JlaroTest JocTaTouHble YCI0BUS JIjIsI YHUBEPCAIbHONI aJiredphl, KOraa OHa MO-
»KeT OBITh BJIOYKEHA B IIPOU3BEJICHIEe METPU3YEeMbIX YHUBEPCAJIbHBIX aIredp.

CuagaJjia uccJie/lyeTcs MpoIoJIzKeHIs Pa3/IebHO HelIPEPhIBHBIX (DY HKITHIT
Ha NponsBejieHny JByx npocrpancts. s npocrpancrsa X 4epes Cp(X)
obo3HavaeTcsi HelpepbiBHbIe (DYHKIMN Ha X B TOINOJOIUK IIOTOYETHON CXO-
JUMOCTH.

Teopema 1 (cum. Teopemy 2.7). Ilyemv X u Y ecmv ncesdokomnarmmwie
npocmparcmea, Y 1 X XY — R pasdeavro nenpepvisras dyrruusa,

p: X = Cp(Y), o(@)(y) = (v, y).

Caedyrougue yeaosus axeusarenmubi: (1) cywecmeyem naommoe muna G
nodmmoosicecmeo D C Y = D max wmo ® nenpepuena 6 xasrcdoti mowke
(x,y) € X x D; (2) ¢pynxuyua ® xsazunenpepwiena; (3) ® npodoasrcaem-
ca do pasdesvro nenpepvierots gynruuu na 58X X BY; (4) o(X) umeem
womnarmnoe samvikanue 6 Cy(Y); (5) o(X) xomnaxmmo.

[Tapa npocrpancts X u Y obpazytor napy I'pomendura, eciin 3aMbIKaHIe
moboro nenpepbiHOro 06pasza X B Cp(Y) KOMIAKTHO, TO €CTh BBIIOJIHIETCS
nyHKT (4) Teopemsbl |1| 711 Becex pas/iesibHO HenpepbiBHBIX (hyuknit ®. s
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napbl mpoctpancTs X u Y BbimosHsiercst yesaosue Hunvnoku [62], ecoin BbI-
noJiHsteTcst MyHKT (1) TeopeMsr (1| 11t Bcex pasjieibHO HElPEePBIBHBIX (DyHK-
muit ®. Teopema (1| mokasbIBaeT, UTO 9TU JBa CBONWCTBA SKBUBAJIEHTHBI JIJIsI
1ap IMCeBIOKOMIIAKTHBIX IIPOCTPAHCTB, YTO [IO3BOJISIET 00bEIMHUTH HCCJIEI0-
BaHUe 9TUX JIBYX CBOWCTB, KOTOPbIC B OOIIEM CJIydae U3YJaloTCsd OTJICJIBHO.
Baxkno ciieyoriee cienctsie Teopems (1]

CaencrBue 2 (Teopema 2.17). Jlas ncesdokomnarmuwvix npocmparcmes X
uY, mobas nenpepuienan gynkyua na X XY npodoascaemes do pasdesvro
nenpepoienoti pyrkuuu va B X X fY.

Teopema, F.HI/IKC6epPa@ [JIACUT 49TO JitoOas HelpepbiBHAs (DYHKIINsS Ha
X X Y mupojoskaercst 10 HenpepbiBHO# ¢yuknun Ha X X Y ecan u
TOJBKO ecit X X Y TCeBJIOKOMIAKTHO. Teopemy FpOTeHﬂI/IKa@ 0 MIPEJIKOM-
MAKTHBIX TTOAMHOYKECTBAX (DYHKITMOHAIBHBIX ITPOCTPAHCTB MOYKHO CHOpMY-
JINPOBaTh TaK: Mapa CUeTHO KOMITAKTHBIX MPOCTPaHCTB 00pa3yioT napy I'po-
Tenuka. 13 Teopembl ['porenimka m TeopeMsbl (1| BbITEKaeT 9TO JIjIst CIETHO
KoMIIaKTHBIX X u Y Jiobast pasjiesibHO HelpepbiBHasA GpyHKIuS Ha X X Y
IIPOJI0JIZKAETCs JI0 pasjiebHo HenpepbiBHOM dyukiun Ha § X X Y. Takum
0bpas3oM, CJIeJICTBUE [2| 3aHIMAET MPOMEKYTOTHOE MECTO MEXKITY TeopeMaMu
['mukcbepra u I'porenuka.

Crencrsue [2 nossosuio B teopeme J.I'pant| — maparonosorndeckas
MICeBJIOKOMIIAKTHAST B KBaJIpaTe IPyIIa SBJISETCS TOMOJOTMIEeCKO TPYIIIOi,
n306aBUTCSA OT YCJOBUS O MCEBJOKOMIIAKTHOCTH KBaJipaTa, JOCTaTOYHO IICEB-
noKoMIaxkTHOCTH caMoit rpymbl (Teopema [L0]). Muoromepubiii anasor ciej-
creus [2, crepcrsue [5, mossommn B Teopeme O.Cunadesoif’’] — MaIbIeBCKoe
IIPOCTPAHCTBO, KyO KOTOPOTO TICEBJIOKOMITAKTEH, SBJIAETCA PETPAKTOM I'PYTI-
IIbI, 3aMEHUTH YCJIOBUE TICEBIOKOMITAKTHOCTH Kyba Ha MCeBJIOKOMIAKTHOCTD
camoro npocrpancTsa (Teopema 5.50).

ITpocrpancrso X HasblBaeTcss HpocTpaHcTBoM pe-I'pomendurd®) ecim
moboe 1cesroKoMIIaKTHOE HOpocTpancTBo C)(X) KommakTHoO. s mces-
nokomnakTHoro X, X mpocTpaHcTBo pe-I'porenuka ecin jijist 1100010 1nces-
nokommakTaoro Y mapa (X,Y') sasisercs napoit ['porenguka (ITpemioxe-

24 Qlicksberg I. Stone-Cech Compactifications of Products // Transactions of the American
Mathematical Society. 1959. T. 90, Ne 3. C. 369—382. DOI: doi:10.2307/1993177.

25 Grothendieck A. Criteres de Compacite dans les Espaces Fonctionnels Generaux //
American Journal of Mathematics. 1952. T. 74. C. 168.

26 Grant D. L. The Wallace problem and continuity of the inverse in pseudocompact groups //
General Topology and Applications. CRC Press, 1991. C. 93—114.

2T Cunavéea O. B. KoMImaxkTsl ¢ HerrpepbIBHOI oneparueii MaJjbliesa I PeTpaKThl TONOJIOTH-
veckux rpymn // Becrauk Mockosckoro yuusepcurera. Cepust 1: Maremaruka. Mexanuka. 1991.
Ne 1. C. 33—36.

2 Arhangel’skii A. On a theorem of Grothendieck in Cp-theory // Topology and its
Applications. 1997. T. 80, Ne 1. C. 21—41. ISSN 0166-8641. DOI: [10.1016/S0166-8641(96)
00167-8. Memory of P.S. Alexandroff.
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mng 2.2.7 u 2.2.8). fcno, (X, X) napa I'porenguka, ecm X gapisercs mces-
JIOKOMITAKTHBIM [POCTpaHCTBOM pe-I'porenika. [lceBgokoMmakTHbIE TPO-
CTPAHCTBA M3 HUXKE MEPEUNCICHHBIX KJIACCOB MPOCTPAHCTB SIBJSIOTCS MTPO-
crpancrBamu pe-I'porernnka ([Ipemnokenne 2.2.9):

CYETHO KOMITAKTHBIE ITPOCTPAHCTBA; MPOCTPAHCTBA CUETHON TECHOTHI;
cerrapabeJibHbIe ITPOCTPAHCTBa; k-IIPOCTPAHCTBA; IIPOCTPAHCTBA C ILJIOT-
HBIM 0-KOMIIAKTHBIM ITOAIIPOCTPAHCTBOM.

3areM 3TH pe3y/IbTaThl UCIOIL3YIOTCS JJId NCCIeI0BAHIA PA3C/IbHO HeIIpe-
PBIBHBIX OTOOPAarKeHUil Ha IPOU3BEACHNN HeCKOJILKIX IIPOCTPAHCTB. st hyHK-
mm @ [, X - Rz = (21,.,2,) € [[; Xswl <i<j<mn
0003HATIM

z .
(@)% Xix X5 = R, (w,y) = @(T1, 00 i1, T, Tis 1y ooy Ty 15 Y5 Ty 1y oy T)-
Oyukiust ® HasbiBaeTcss 2-0-npodoasicaemoti eciau Jo0ble (PYHKIMU BHIA
()7 ; pasyesbHO HenpepbIBHO Hpojo/zKatoTes Ha 3 X; X 3 X, Dyukius ¢
HasbIBACTCs 2-K6asunenpepviehots ecu mobbie Gynkiuu suja ()7 ; kpasu-
HEIPEPbIBHDI.

Teopema 3 (Teopema 2.15). ITycmo X1, X, ..., X, ncesdoxomnarmmvie npo-
cmpancmea, ® : [[1L; X; = R — pasdeavno nenpepmsnasn dynryus. Tozda
caedyrougue ycrosus axeusasenmuni: (1) gynryus ® npodossrcaemesn do pas-
deavro nenpepuierot dynryuu na [[7_ 8 Xi; (2) pynryua ® 2-G-npodoasicaemasn;
(3) Ppyrryus ® 2-xeasunenpepviHa.

Teopema 4 (Cuencrsue 2.10). yemv X1, Xo, ... , X, — ncesdokomnarm-

Hole npocmpancmea u X; — npocmparncmeso pe-I'pomendura oas i < n. To-

eda mobas pazdeavro nenpepwishas gynkuyus  na npoussedenue [, X;
z:ln ?

npodoasrcaemcs do pazdeavro nenpepuieroti pyrryuu na npouseedenue [ [;_; 8 Xi

CMOYH—YETOBCKUT PACULUPEHUTL.

OrmeTnM ciiejtyroree BazKHble ciecTBus TeopeM [3) u []

Caeactue 5 (Teopema 2.17). Jhobaa nenpepvienas dynryus ® na npous-

sederuu [ [y X; ncesdokomnarmuolx npocmpancme npodoadtcaemces 00 pas-
(% n

deavro nenpepoviernoti pyrryuu na npoussedenuu | [,y B X; cmoyn—wexoscrux

PacUUPEHUTL.

Teopema [nkcGepral| xapakrepusyer Te X, s KOTOPBIX ® 1pooJiKa-
eTcs J10 HenpepbIBHON dyHKInn — npousseenue [ [1; X; MceBI0KOMIAKTHO.

2 Glicksberg I. Stone-Cech Compactifications of Products // Transactions of the American
Mathematical Society. 1959. T. 90, Ne 3. C. 369—382. DOI: [doi:10.2307/1993177.
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CaencrBue 6. Jlobas paddesvro nenpepvishas pymnrxuyus © Ha npousee-
denuu [[iy Xi cuemmo xomnaxmmviz npocmpancms npodoadcaemcs 0o pas-
deavro nenpepuierols dyrryuu na npoussedenuu [ [, 8 X; emoyrn—veroscrur
pacuUPeHU.

OrmernM, 910 ciiefcTBue [0 Helb3st yCHINTh 70 YCIOBHsI, 9T0 X; MCeBJI0-
KOMITAKTHBI.

Orobpaxenne f : X" — X mnasbiBaercsa onepavued. MuoxkectBo X
¢ nabopom omnepanuit fi, fo, ..., fn Ha3bIBaETCS YHUBEPCANDLHOU aﬂee6p0@
X = (X, f1, .-y fm). K yHuBepcasbHbiM ajirebpaM OTHOCATCS TPYIIIBI U MAJTb-
I[EBCKHUE ITPOCTPAHCTBA.

Teopema 7 (Crencrsue 2.32). ITycmo X = (X, f1, fo, .oy fm) €cmv nces-
JOKOMNAKMHAA YHUBEPCANOHAA AN2EOPA C PA3OENBHO HENPEPLIEHLLMU ONEPa-
yuamu. IIpednososcum 6bnOAHACMCA 00HO U3 NEPEUUCAEHHBLE HUHCE YCAO-
suti: (1) onepayuu X 2-xeasunenpepvishu; (2) onepayuu X HenpepvisHbi;
(3) (X, X) ecmv napa I'pomenduxa; (4) X ecmv npocmpancmeo pe-I'po-
menduxa. Toeda onepavuu X npodorstcaromces 00 paddesvbHo HENPEPLIBHBIT
onepayut Ha BX u X 20MOMOPPHHO 6KAGODIGAEMCA 6 KOMNAKMHYW YHU-
sepcarvhyto aneeopy Y = (B X, fl, fg, - fm) ¢ Pas3denvHo HEeNnPePvLEHLMU
ONEPAUUAMAU.

[Toydenbl TeopeMbl 0 (paKTOpU3aIUN Pa3/IebHO HEIPEPhIBHBIX (PYHK-
M1,

Teopema 8 (Teopema 2.35). ITycmov Xy, Xo, ..., X, ecmv komnaxmmwie
npocmpancmea, y npocmparnemea X; kaauop wy dasi <n u ® [, Xi —
R pasdeavno nenpepvisras pynryus. Tozda cywecmeyiom mempusyemoie
womnaxmor X1, Xo, ..., Xy, nenpepuicroie omobpasicenus 0; : X; — X; das
i=1,...,n u pasdesvro nenpepuwsnas dynryua F 2 [[1, X — R max wmo

1=1

Ecmn dynknusa @ HenpepblBHa, TO yCJIOBHE O KaJuOpe wi IMPOCTPAHCTB
X; Moxkno yopars. Ho 11 pa3jieibHO HEMPePbIBHBIX (PYHKITUI 3TO yCJIOBUE
HEOOXO/INMMO.

Teopema 9 (Teopema 2.39). Ilycmo X = (X, fi1, fo, ..., fm) ecmv yrusep-
CANLHAA KOMNAKMHAA AA2e0Da ¢ PA3JENBHO HENPEPLIGHBIMU ONEPAUUAMU.
IIpednonoorcum, umo X ¢ karubpom wy. Tozda anreebpa X 20momopdro ex.aa-
dvieaemcs 6 npoussederue YHUBEPCAALHBLL MEMPUSYEMBLT aN2e0D € paddenv-
HO HENPEPBIEHBLMU ONEPAUUAMU.

30paCCManI/IBaIOTCH YHHuBEpPCaJIbHbIE anre6pb1 TOJIBKO C KOHCYHBbIM YHNCJIOM onepauﬂﬁ
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N3 Teopem [7] 1 [0 MOYKHO HOJIy9IHUTDH CJICJICTBUE, KAKHE TICEBIOKOMIIAKT-
HbIe YHUBEPCaIbHbIE aJreOpbl BKJIAIBIBAIOTCS B ITPON3BEICHNIE METPU3YEMbIX
YVHUBEPCAJIbHBIX aaredp ¢ pasiesibHo HellpepbiBHBIME oneparusivu (Teopema
2.40).

B 3eii ri1aBe n3y4arorcs Kracchbl 09pOBCKIX IIPOCTPAHCTB, KOTOPbHIE OIIpe-
JIEJISIOTCS € TTOMOTIBIO TOMOJIOTUYIECKUX UI'P U TTOJTYOKPECTHOCTE! JINArOHAJIN.

[TonmuoKecTBO P C X X X HA30BEM NOAYOKPECMHOCNBIO JUA2OHGAU,
ecin P(z) ={y € X : (z,y) € P} ecTb OKPECTHOCTD TOUKH & JIJIST BCEX & €
X. Jlaa A € {A, Ay, A}, nmpoctpancTBo X Ha3bIBaeTCsI A-TyuHbIM, eciu
JIUIL JIFOOOM TI0JIyOKPECTHOCTH JjuaroHad P cymecTByeT OTKPBITOe HElyCcToe
W C X, rak 4ro BbinojHsiercst yejosue (A):

(A) WxWcPn(WxW),

(Ap) W CA{x : (z,y) € P} nia seex y € W,

(Ag) W C{x : {z} x W C P}.

IIpocTpancrBo X Ha3bIBAETCsI £-63p01ECK1/1M, ecJI KaykJl0e ero Herycroe oT-
KPBITOE IOAIPOCTPAHCTBO sABJsIeTcsa A-TydHBIM. B ciieayroreil riiaBe 3Tu
KJIACCHI IIPOCTPAHCTB UCIIOJIL3YIOTCS JIJIsT NCCIeI0BaHUsI HEIIPEPBIBHOCTH OTIe-
panuii B rpymmax. B 9Toil riiaBe riiaBHasi 11e/1b — BBIICHUTH KaKue IPOCTPaH-
CTBa TPHUHAJIEKAT MEPEUNCIeHHBIM KjaccaMm. s 9Toro mMHTEHCUBHO HC-
IOJIB3YIOTCsT TOIOJOIUIECKIE UIPhl. DTU UIPbI SIBIAIOTCA MOIUPUKAIISTMEA
urpsl BM (X)) Banaxa—Ma3sypa.

Urpa BM (X) saBnstercst momudukaipeit urpst BM (X)), eciin Ha nm Xo-
Iy UTpok [3 BeIOWpaeT oTkpbiToe V,, C U, u elmie 9To TO, UTPOK (v BLIOUpaET
orkpeitoe U, C V,. Ilocine cuerHOro 4mcia XoJI0B, UI'PDOK (v BBIUTI'PAJ, €C-

i (), U, # @ u ele J0LOMHUTEIBLHO HEKOTOPOE YCJIOBUE € 57> 3aBuCAIEe
or urpsl. Oupelesnsaiorcs eie jiBe MOAM(MUKAINNT UIPbI BM (X): (1) urpa
MB (X)), KoTopast OTJINYAeTCsT OT UTPbI BM (X)) mepBbIM XOJIOM — UTPOK (¢
BeIOUpaer Hemyctoe oTkpbiToe Uy C X; (2) u urpa BM *(X ), KoTopast OT-
nmaaetest ot urpst M B (X)) ycoBreM BBIMTIPBIINIA — UTPOK (¢ BEIUTPAJT €CJII
mmbo (), U, = @ mbo sbmonnserca ycnopue €5 . DTH TPI UTPBI OIPe/ie-

JISTIOT TPH KJIACCa MPOCTPAHCTB: f—éSpOBCKI/Ie, [-Tyunbie u -ipocTpaHcTsa.

[Ipocrpancreo X nasbibaercs ['-0oposckum, eciin y urpoka 3 HeT BbINI-
pbiiHoi crparerun B urpe BM (X).

[IpocrpancTeo X HasbiBaeTCs f—my%ubm, ecJii y UrpoKa (3 HeT BBIUI-
poiHoit crparerun B urpe M B(X).

[IpoctpancTso X HasblBaeTcst L -npocmpancmeom, eciiu y NIPoOKa o eCTh
BBINTPBIIIHON CTpaTerust B Urpe BM (X).
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[Ipu sToM, TydHOE f—gvaCTpaHCTBo SIBJISICTCS f—quHmM 1 63pOBCKOE I-
IPOCTPAHCTBO ABJjigeTcs I'-0apoBekuM. B npuiiozkennsx paccmaTpuBaeMbiX
W'D UCHOIB3YIOTCA ['-09pOBCKIE TPOCTPAHCTBA, HO ABTOPY HE N3BECTHDI IPH-
Mepbl [-69poseknx npocrpatcts ne Osposekux I'-npocrpancrs. Haxoxnrn
['-mpocTpancTBa Jerde, yem ['-09poBCcKme mpocTpaHCcTBa.

PaccmarpuBaeTcst BoceMb UI'D, KazK iasi 13 KOTOPBIX OlIpe/Ie/isieT TPU KJiac-
ca npocTpaHcTB: ['-09poBckue, I'-ryunbie n ['-nipocTpancTsa, re

e (I T2V T T2, DO T90, TO8 To%

Haun6ouee Baxxunt urpst BM¢(X), OD,;(X) u OD,,;(X), kotopsle ompe-
Aeqsior I3 -6sposekue, ") 7-6spoBckne n I')7-69poBCKIE NPOCTPAHCTBA.

[Tycts Py (P.) ecTb HAUMEHBIIHI KJIACC TIPOCTPAHCTB, KOTOPbIi

® COJIEPXKUT JIOKAJILHO KOMITAKTHOE ITPOCTPAHCTBA, MOJTHBIE 110 dexy mpo-
CTPaHCTBA, P-TIPOCTPAHCTBA U CUJILHO X-TTPOCTPAHCTBA;

® 3aMKHYT OTHOCHTEIBHO MPOU3BOJIbHBIX (CUETHBIX) MPOM3BE/ICHHUI;
® [1epPex0/ly K OTKPBITBIM IOAIIPOCTPAHCTBAM.

BM OD oD
Host T e {2, TP, T'07 ), ecan perynaproe 63posckoe npocTpanctso X
IPUHAJJIEZKUT KJIACCY MPOCTPAHCTB, onucantbix B myHnkre (I'), ro X sBis-

ercs ['-09poBCKUM.
(I'#*) merpusyemble IpOCTpaHCTBA, O-IPOCTPAHCTEA.

(ng’ ) HAMMEHDIIHH KJIACC MPOCTPAHCTB, KOTOPBINH — COJIEPXKUT CUETHO KOM-
MAKTHBIE MTPOCTPAHCTBA, Y-IIPOCTPAHCTBA 1 WA-IIPOCTPAHCTBA; — 3a-
MKHYT OTHOCUTEJLHO MPOU3BEJICHNI Ha MPOCTPAHCTBA U3 KJjacca P,
— 1Iepexo/ly K OTKPBITBIM IO/IIPOCTPAHCTBAM.

(I'97) mamMeHbIUil KJIACC IPOCTPAHCTB, KOTOPBI — COIEPIKHUT IICEBJIOKOM-
AKTHBIE MTPOCTPAHCTBA, Y-IPOCTPAHCTBA U WA-IIPOCTPAHCTBA; — 3a-
MKHYT OTHOCUTEJIbHO MPOU3BEJACHNI Ha IMPOCTPaHCTBa M3 Kjacca Py;

— IIepexoly K OTKPbBITBIM ITOAIIPOCTPaHCTBaM.

Bazkmeiirme 1151 nccie0BaHisa HeIPEPLIBHOCTH B IPYIIIIaX CBOHCTBA, IIPO-
CTPAHCTB, OIPEJIEsSeMble C IMOMOIIBIO MOJYOKPECTHOCTEH IMaroHa n, 3TO
A-0sposckue, Ap-03poBckne u Ag-09poBckue mpoctpancTsa. VceeaegoBanue
9TUX KJIACCOB IIPOU3BOUTCS B OCHOBHOM C ITOMOIIBIO TOIMOJIOIMYECKUX UI'P:

° F?M -09pPOBCKOE IIPOCTPAHCTBO ABJISAETCsT A ¢-09POBCKIM IIPOCTPAHCTBOM;

OD .
o I -09POBCKOE ITPOCTPAHCTBO ABJSIETCA A p-09POBCKIM IIPOCTPAHCTBOM;
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OD
e I'0 -09POBCKOE TIPOCTPAHCTBO sIBJIsIeTCsS A-O9POBCKIM ITPOCTPAHCTBOM.

B geTBepToOii TJ1aBe BBISICHAIOT YCJIOBUIA, KOIJIa B IPYIIIAX C TOIOJIOTH-
X W TMPOCTpPaAHCTBax ¢ orepanueil MajblieBa TpPOUCXOIUT yCUIeHNe Hellpe-
PBIBHOCTH OIlepallnii, B 4aCTHOCTH, KOTJIa NapaTOINOJOrNYEeCKUE U IOy TOIO-
JIOTHYECKUE IPYIIIbI ABJISIOTCA TONMOJOrnYecKuMu rpymnmnamu. MecsemoBanust
HEIPEPBbIBHOCTU OIepaliil MPOBOJAATCA MEPEUYUCICHHBIMUA HUXKE TpeMs Me-
Tomamu. Hanbosiee yHUBEpCcaJbHBIN 3TO BTOpoil MeTosr. OJIHAKO Y KayKI0TO
METO/Ia €CTh IPUJIOXKEHN, KOTOPbIE HeJIb3s MOJYYUTh JPYTUMU METOIaMMU.

1-prit Meton. Ilpogoskenune omepanuii ¢ X Ha §X. (Pasmgen 4.2)
JlaHHBII METOJ OCHOBAH Ha TOM 4YTO I'PYIIILI U MaJbIEBCKUE IIPOCTPAHCTBA,
SIBJISIIOTCSI YHIUBEPCAJIbHBIME ajiredpaMiu U IPUMeHEeHIeM TeOPeMbI 7| 1 Ipyrux
Pe3yJIbTaTOB 13 BTOPOIl IVIaBbI.

B pamMkax 3TOro mojaxoja J0Ka3aHo

Teopema 10. [Tycms G ecmb nce6oKOMNAKMHAA NOAYMONONOLUNECKAA 2DYT-
na. Ecau das G svinoanaemes 00Ho u3 ycaosutl, NEPeNUCACHHOT Hudice,
mo G monoaoeuueckan epynna. (1) Ymmooicenue 6 G K6a3uHENPEPHLIGHO.
(2) Ymmnoorcenue ¢ G nenpepuiero (m.e. G AGAACMCA NAPAMONOAOLUNECKOU
epynnoti). (3) (G, G) ecmv napa I'pomenduxa.

Teopema 11. Ilycmv X ecmv ncesdokomnaxmmoe npocmpaHcmseo ¢ pas-
deavro nenpepvisnoti onepayuets Marvuyesa ® @ X2 — X. Ecau dan X u @
GLINOANAECTNCA 00HO U3 YcAo6ull, nepevucaennvir nusice, mo @ npodosica-
emca 0o pazdeavho nenpepvicroti onepayuu Marvyesa @ : (8 X)3 — BX.
(1) ® nenpepwiena. (2) ® 2-weazunenpepwena (3) (X, X) ecmov napa I'po-
menouxa.

Taxxke B pazzaene 4.2 moaydeHa TeopeMa 0 yCUJIeHNd HeTPEPbIBHOCTH J1eii-
CTBUSI TPYIIIBI.

Teopema 12 (Teopema 4.1). IIycmv G ecmv ncesdokomnarmuasn 2pynna
¢ monoaozueti, X — npocmparncmeo, o : G X X — X ecmv pasdesvro
nenpepwviehoe mpansumustoe deticmeue G na X, gr = alg,x) das g € G u
x € X. Caedyrowue ycarosus IK6UBANCHIMHDL:

(1) deticmeue o HENPEPLIEHO;
(2) deticmeue o K6a3UHENPEPHIGHO;

(3) deticmeue o npodoasicaemes 00 pasdeavHo HENPEPHIEHO20 0MOOPAHCE-
Hua & G X X — B X,

(4) deticmeue a npodoasicaemes do HenpepvieHozo omobpascenus & = B G X
bX — pX.
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2-oii metoz. Iloakitacchl 63POBCKUX MPOCTPAHCTB, OIPeE/IesisieMble
C MOMOMIBIO TOJyoKpecTHOCTelt quaronasau. (Pazmen 4.7) Orobparke-
e f @ X — Y wHazwBaercs caabo nenpepuisnvim (B Touke x € X), ecan
sryTpentoctb fH(U) mnenycra aias orkpeiroro U C Y, U N f(X) # @
(f(z) € U). KazunenpepbiBHbIE 0TOOpazKeHHs CJ1a00 HENPEPbIBHBL.

g rpynnet G ¢ Tonostorueit odo3nadnM Jesblit casur A, : G — G, x —
gx, tonojorudeckuit neutp A(G) = {g € G : A, nenpepoisuo} u Af(G) =
{9 € G : A\, cabo HenpepbiBHO}.

Teopema 13. I[Iycmv G ecmov npasomonosozuveckas epynna. Ecau daa G
BUINOAHAECTNCA 00HO U3 YCA06UL, nepeduciennvir nusice, mo G monosozuye-
cKaA 2pYnna.

ABNAAECTNCA -09PoB6CKUM NPOCITMPAHCTNEBOM N T naom-
(1) G A-6op pocmp CAHG)NA(G)
no 6 G u ymmooicerue (g, h) — gh caabo nenpepueno 6 edunuye 2pyn-
nol.

(2) G aeasemcs Ap-6aposcrum npocmparcmeom, A(G)NA(G)™ naommo
6 G u esamue 06pammno20 snemenma g — g ° caabo HenpepuicHo 6
COUHUUE 2PYNNbL.

(3) G asasemcs Ag-63poscrum npocmparcmeom, Ar(G)NA(G) ™ naom-
no 6 G.

Craenctsue 14. [lycmo G ecmv noaymonosozuveckas epynna. Eeau drs G
BHINONHAECNCA 00HO U3 YCA0BULL, NEPEeYUCIEHHLT Hutce, mo G monoao2ue-
cKaA 2pYnna.

(1) G asasemea A-b6aposckum npocmparncmeom u ymuoocenue (g, h) —
gh caabo nenpepuieHo.

(2) G asasemea Ap-69po6CKUM NPOCMPAHCMEOM U 83AMUE 00PATNHOZ0
aneMENMG § — g7 caabo Henpepueno.

(3) G asasemea Ag-62po6ckum npocmpaHcmeom.

Bosbimmnerso yreepxkaennii Bujga «Ecin G ecthb 1mosyTonoornyeckast
rpyuna 1 G € P, to G ecTb TONOJIOrNYECKast IPYIIIA» MOMKHO JI0KA3aTh 110
cxeme: (1) mokaseiBaeM, uto eciiu G € P, 1o G saBjsiercs A-G3POBCKUM T1PO-
cTpaHcTBOM; (2) mokasbiBaeM, 9To ecin G € P u orobpaxkenne f: G X G —
S pasjiesbHO HENpepbiBHO, TO f KBA3WHENPEPBIBHO; (3) Jajee MpuMeHsieM
cyesicTsue o]

CraenctBue 15. I[Tycmv G ecmo napamonosozuveckas epynna. Eeau G a6-
asemces A-0aposcrum npocmparcmseom, mo G monoso2uMeckas epynna.
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BoabmunerBo yrBepxkaenuit Bujia «Ecau G ecTh mapaToroornieckast
rpynna u G € P, to G ecTb TONOJOTHYECKas I'PyIIia MOYXKHO» JIOKA3aTh
o cxeme: (1) mokaswiBaeM, uro ecian G € P, 1o G sapigerca A-G3pOBCKIM
IPOCTPAHCTBOM; (2) jlaJiee IpUMeHsieM cJie/icTBie (0]

3 Teopembr 4| BBITEKaeT TeopeMa HaMI/IOKI/IiE I Teopema Mopca[ﬂ: ecIn
CHART rpymna GG merpusyema min yMHOXKeHHE CJ1a00 HeIIPEPLIBHO B €11-
nure, 7o G ABJIAETCS TOTOJOTNYECKON TPYIIIOi.

Takke mostydero obobIenne TeopeMbl HaMuoKy jij1st MaJIbIX Kap/IMHAJIOB
(Cnencreue 4.33): ecan T Kapauuas, Boimosnsercas M A(T) (akcnoma Map-
tuHa s Kapauaasaa 1), Bec CHART rpynner G we npesocxogut 7, 10 G
ABJISIETCsT TOIIOJIOTUYECKOI I'PYIIION.

3-uii metos. CBoliCcTBa TUIIA KOMIIAKTHOCTU KBaJApaTa rpynnbl. (Pas-
nen 4.3) Eciu G ects T1 naparonoiorudeckast rpyia, 70 G siBJIsieTcst Helpe-
PBIBHBIM T'OMOMOP(MHBIM 00pa30M HEKOTOPOI TOIOJJOINYeCKOi I'PYIIIbI, KO-
Topas 3aMKHYTO BKJajbiBacTcd B G2. Vcrnonb3ys 9ToT GakT, J0KA3bIBAIOTCA
CJIEIYIOIINE JIBE TEOPEMBI.

Teopema 16. IIycmo G ecmv Th napamonosoeuveckas epynna. Ecau G2
cuemmno xomnarxmuo, mo G monoso2uveckas 2pynna.

Teopema 17. [Iycmv G ecmo Th 63poscras napamonoso2uveckas epynna.
Ecau G? aundenedposo, mo G monoaoeuneckas 2pynna.

OrmeTuM, 9TO B TOCJEIHEH TeopeMe HeJib3sl OrpaHnvaTcss TpeboBaHUEM,
gyro G mmHgenedosa. [Ipumepom ciryKuT npsiMast 3oHIreHdpesi, cTaHIapT-
HBIIl IpUMep MapaTooJOITYecKoil He TOIOJIOTMYecKon JimH IegedoBoil 03-
poBckoit rpymmbl. [Ipsmast 3ourendpes: B KBajipare He JuHeaedoBa.

B naToii ritaBe n3ydaroTcs TOIOJIOIMYeCKe CBOCTBa I'PYIII, PETPAKTOB
I'PYIII, MAJIBIEBCKUX IIPOCTPAHCTB, OJIHOPOIHBIX IIPOCTPAHCTB. BhisgcHsercs,
KaKne MpOCTPAHCTBA MOTYT ObITh peaiu30BaHbl KaK COMHOXKUTEHN B OJIHO-
POJIHBIX [TPOU3BEICHIAX, PETPAKTHI OJHOPOIHBIX TPOCTPAHCTB, TPYIIIL.

OaHOpPOAHOCTH TpOM3Be/ieHnsT MPoCcTpaHcTB. (Pazyern 5.2)

Teopema 18 (Teopema 5.8). Hycmov P ecmv 0dun us nusice nepevuciernvls
Kaaccos npocmpancms: (1) o-komnaxmuve npocmpancmea; (2) sundesedo-
6vL Ya-npocmparcmea; (3) K-anasumuneckue npocmpancmea; (4) npocmpan-
cmea, aundeaedosole 68 KOHEUHLT cmenenar; () npocmpancmea, napaxom-
NAKMHBIE 6 KOHEUHDIT CMENERAT; (6) npocmpancmea, UmMerouyue 6 KOHEeWHbLT

31 Namioka I. Right topological groups, distal flows, and a fixed-point theorem //
Mathematical systems theory. 1972. T. 6, Ne 1. C. 193—209, Theorem 2.1.

32 Moors W. B. Fragmentable mappings and CHART groups // Fundamenta Mathematicae.
2016. T. 234. C. 191200, Proposition 3.2.
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cmenenax cuemnyio mecromy; (7) cuemmvie npocmpancmea; (8) w-oeparnunerinole
npocmparcmsa; (9) cexeenyuarvro Komnarmmuoie npocmpancmea; (10) mo-
MANBHO CHEMHO KOMNAKMHbE npocmpancmea; (11) p-komnaxmmvie npocmpan-
cmea (p € w*); (12) cexsernyuarvno p-xomnarmmuvie npocmpancmesa (p € w*);
(13) npocmparcmea, cuemmo Komnaxmuvie 6 cuwemnot cmenenu, (14) npo-
CMParcmea, ncesdokomnarmuvie 6 cuemnot cmenenu; (15) mempusyemoie
npocmpancmea; (16) xpyoscesnwoe npocmparncmea; (17) napaxomnaxmioie
T-NPOCMPAHCMEa.

Ecau X € P, mo cywecmeyem makoe odnopodhoe npocmparcmeo Y €
P, max wmo X XY 2omeomoppro Y .

CaencrBue 19 (Cuencrsue 5.9). Hycmv X komnaxmmoe npocmparcmeo u

P ecmv 00un u3 Hustce NEPeNUCAEHHBIT KAALCCO8 npocmpancme: (1) o-komnaxmmwie
npocmpancmea; (2) cuemmuo xKomnaxmmoe npocmparcmea. Cywecmsyem npo-
cmparcmseo Y € P, max wmo X XY odnopodno.

MOTopOB@ MOCTPONJI METPU3YyeMbINT KOMIAKT X, Tak uTo X X Y He oj-
HOPOJIHO JIJI JII0OOTO KOMIaKTa Y. DTOT HPUMep IOKa3bIBAET, YTO YCJIOBUSI
(1) u (2) B caepersun |19 HEb3sT OOBEIMHUTD.

CaeacrBue 20 (Cnemncreue 5.10). I[Tycmo X cenapabesvroe mempusye-
MOE NPOCMPAHCMEo U P ecmb 00uH U3 HUNCE NEPEUUCAEHHDIT KAACCOE NPO-
cmparcms: (1) aundesedhosv, Y-npocmpancmea; (2) mempusyemvie npocmpar-
cmea. Cywecmeyem npocmparncmeo Y € P, max wmo X X Y o0dnopodno.

MeTpusyemoe cerapabe/ibHOe CIIILHO ¥KecTKoe npocrpancrsa I'poora XP
00J1aJ1aeT TAKUM CBOHCTBOM: ecyii Y cenapade/ibHOe MeTPUIeCKOil MpocTpan-
crBo, T0 X X Y He 0J{HOpOjIHOE MPOCTpaHCcTBO (pumep 5.12). DTor npumep
nokasbiBaeT, uTo ycjosus (1) u (2) B ciepcrsun 20| Heib3s1 00bEMHUTD.

Hcnonb3ys Teopemy [L8| crposres cieyomnye IpUMeph.

ITpumep 21. (1) CymectByeT 0JHOPOHOE POCTPAHCTBO CYETHON TECHO-
Thl, KOTOPOE HE SABJIAETCS P-CeKBEHIMAIbHBIM J1JIst JI000T0 p € fw \ w.

(2) CyImecTByIOT JiBa OJJHOPOJHBIX CUETHO KOMIIAKTHBIX MPOCTPAHCTBA X
n Y, Tak 4To npousBegeHne X X Y He ICEBIOKOMIIAKTHO.

OpaHopoaHbIE MOAIIPOCTPAHCTBA mpou3Beaennii. (Pasen 5.2)

Teopema 22. [lycmov X odnopodroe npocmparcmeo.

33 Apranzeavcxut A. B. Tomosormyeckas OJHOPOIHOCTH. TONOJOrMYECKHe IPYINIBI H HX
HelpepbIBHBIE 06pa3bl // Yerexu Maremarudeckux Hayk. 1987. T. 42, 2 (254). C. 69—105.

34 Groot J. de. Groups represented by homeomorphism groups I // Mathematische Annalen.
1959. T. 138, Ne 1. C. 80—102.
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( a ) IIpednonoorcum, wmo oaa X 8bNOAHAEMCA 00HO NEPEUUCAEHHBLT YCAO-
eull:

(1) X exaadveaemes 6 Y3 oas nexomopoeo F-npocmpancmea Y ;

(2) (CH) X ekaadvwsaemesn 6 Y™ das nexomopozo Bw npocmpancmesa
Y unew.

Tozda ece Komnaxmmvie noonpocmparcmea X KOHEUH.

(b) (CH) Ecau X sxaadweaemcs ¢ Y daa mexomopozo Bw npocmpar-
cmea Y, mo ece Komnaxmmwvie nodnpocmpancmea X . MEMpu3yembt.

(¢) Ecau X womnaxmmo u X exaadvieaemces 6 Y™ 0as HEKOMOP0O20 HYAb-
meproz2o F-npocmpancmea Y un € w, mo X Koreuno.

Tonosoruvyeckue cBoiicTBa rpyii ¢ tonosiorueii (Pazgesnnst 5.3 n 5.6)
CHART rpymnmna merpusyeMa, ecjii y Hee CUETHBIH T-xapakrep win (B
IPEJIITOJIOKEHN I KOHTHHYYM I'HIIOTE3bl) IPYIIIIa CeKBEHINATbHA KOMITAKTHA.

Teopema 23 (Teopema 5.54). ITyems X ecmov aundenedhoso S-npocmpari-
cmeo. Ecau X npunadsesicum odnomy u3 nepeducaeHnvi Huice KAaCCO8
npocmparcms, mo X w-KAEMOYHO:!

(1) monoaozuueckue epynnv (M.I. Travenxd™));
(2) manvuescrue npocmpancmea (B.B. YenenckuifV);

(3) npocmpancmea ¢ paszdeaviio nenpepvisnot onepayuet Marvuesa (E.A. Pes-
nuuenro, B.B. Yenencxud [12)]);

(4) napamonoaozuneckue 2pynnovf
(5) Keasumonosoeuveckue 2pynnol;

(6) noaymononoeuueckue 2pynnoi, KOmopule 6KAGIDGAIOMCA 6 NPOU3Eede-
HUe Napamonos02UMeCKUT U K6a3UmMonoi02UNECKUL 2PYnn.

35 Tarenno M. O coiicrse Cycmna B CBOGOIHBIX TOIOJOIMUECKAX TPYHIAX HAJ OUKOMIIAK-
ramu // Maremarndeckue 3amerku. 1983. T. 34, Ne 4. C. 601—607.

36 Venenexuti B. B. O HempepbIBHBIX 06pazax JuHIETEDOBLIX ToHoormIecKux rpym // Jo-
kiaabl Akagemun Hayk. T. 285. Poccuiickas akagemus nayk. 1985. C. 824—827.

3T Arhangel’skii A., Tkachenko M. Topological Groups and Related Structures. Atlantis Press,
2008. DOI: |10.2991/978-94-91216-35-0.
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Tonosiornyeckue CBOICTBA MAaJIBIIEBCKUX IPOCTPAHCTB U pPeTpak-
TOB Tomosiormyueckux rpynn (Pazgesnst 5.4 n 5.5)

[IceBIOKOMIIAKTHOE MAJIBIIEBCKOE IIPOCTPAHCTBO ABJISIETCST PETPAKTOM TO-
noJiornveckoii rpynmbl. He Bce MasiblieBCKme MpOCTPAHCTBA ABIAIOTCA Pe-
TPAKTAMHI TOIOJOMUIECKUX TPYII. Peryisgprbie L-MPOCTPAHCTBA CO CUeT-
HBIM 9KCTEHJIOM (B 9acTHOCTH, JIMH e/eOBBI L-TPOCTPAHCTBA) C PA3/IeIIb-
HO HelpepbIBHOI orepariyeii MasibiieBa ABIAI0TCS W-KI€TOUHBIMI TPOCTPAH-
crBami. Ecii na mees1okoMmakTHoM TpocTpancTse X ecTh pas/iesbao Helpe-
pbIBHAsI 2-KBa3UHEIPEPbIBHAS orepalins MaJbIieBa, To CTOYH—IeX0BCKOe Pac-
mupenne X dBjsgercsd KoMrakToMm JIyryHxu.

Vcnob3yst TeopeMbl 0 PETPAKTAX TOHOJIOIMIECKIX TPYIII, CTPOSTCS PHU-
MepPBbI TOIOJIOTHYeCKUX TpyI (pasmuesn 5.4).

IIpumep 24. (1) CymiectByer jmHeedoBa TOMOJIOTHIECKAsT TPYIIIA C THC-
jgom Cycinna 2%.

(2) Cymuecrsyer cenapabesibasi He R-akTopusyemasi Tomoiorndeckasi rpyii-
1na.

ITy6ankaium

OcHoBHBIE pe3yJIbTAThI JUCCEPTAINI OIyOJIMKOBaHbI B 16 paborax aBTo-
pa, U3 KOTOpbIX 16 OIyOJIMKOBAaHBI B PEHEH3UPYEMbIX HAyUIHbIX U3JIaHUSIX,
PEKOMEHIOBAHHBIX JIJI 3aIlUThI B jJuccepTaiimonnom cosere MI'Y mo creru-
asibHOoCTU. Beero y aBropa 29 pabot, 6/iM3K1e K TeMme JIICCepTalii.

CrpykTypa 1 00beM padbOThI

Jluccepralist COCTONT U3 BBEJIEHNUS, YeThIPEX TJIaB 1 3aKJII0UEHUs, TIaBbI
pasdbMBAIOTCA Ha Pas3fiebl U MOJpas3/iebl. TeKCT auccepTanui N3/I0KEH Ha
237 crpannnax. CIHCOK JUTEPATYPhI COAEPKUT 148 HANMEHOBAHMIA.

OcHoOBHBIE pPeE3yJ/JbTaTbl AUCCEPTALINA

OcHoBHBIE pE3yJIbTaThI pa6OTbI 3aKJIIOYal0TCA B CJIEAYIOMIEM:

e [loyiydeHbl JJOCTATOYHBIX YCIOBUIA, KOI'/Ia B I'PYIIIIAX C TOIOJOIUAX IIPO-
HCXOUT YCUIEHNe HellpephIBHOCTH onepailiuii, B yacTHocTH, Korga CHART,
apaTOIOJOINIEeCKIE U MOy TOIIOJIOINYIeCKNEe TPYIIIbI SBJISIOTCS TOIO-
JIOTUIECKMMU I'PYIIIaMU.

e XapaKTepu30BaHbI Pa3/e/bHO HEIIPEPbIBHbIE 0TOOparKeHUs IPOU3BE/Ie-
HUI1 IICEBJOKOMIIAKTHBIX IIPOCTPAHCTB, KOTOPBIE JIOMYCKAIOT pa3/e/IbHO
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HEIIPEepbIBHOE MPOJOJIZKEeHNe Ha MIPOU3BeAeHNEe CTOYH YeXOBCKUX pac-
MIUPEHU TPOCTPAHCTB.

e Haiienbl ycioBusi, Korjia KOMIIAKTHBIE YHUBEpCAJIbHAS ajaredpa ¢ pas-
JIEJIbHO HENPEPBIBHLIMU OIlEepallUsIMU BKJIAJILIBAETCS B IIPOU3BEICHUE
MEeTPHU3YEMbIX YHUBEPCAJIbHBIX aJIreop.

e [IceBmoKOMIIAKTHBIE TPOCTPAHCTBA C onlepareit MasbieBa xapakTepn-
30BaHbl KaK PETPAKTBI TOMOJOTMYecKoil rpymnmnbl. VccmemoBanbl mces-
JIOKOMIIAKTHBIE MTPOCTPAHCTBA € pa3JieJIbHO HENPEPLIBHOI ornepalueil
Maubriea. [TocTpoennsr MaIbIIeBCKIE TPOCTPAHCTBO HE PETPAKTHI TPYIITL.

e llccieoBaHbI MOJKIACCH Kacca O9POBCKUX ITPOCTPAHCTB, BJIEKYIINE
HEIPEPBbIBHOCTD B IPYIIIAX € TOMOJOTHEI.

e JI1g HECKOIBLKIX KJIACCOB MPOCTPAHCTB, HailIeHbl OTHOPOIHBIE TTPON3-
BeJIeHNs, B KOTOPBIX B KAYECTBE COMHOXKUTEIS pean3yeTcs J1I000e Mpo-
CTPAHCTBO U3 3TOrO KJACCa, UCCJIEJOBAHbl OJITHOPOJIHBIE OIITPOCTPAH-
CTBa ITPOU3BEJCHUIT IKCTPEMAJIBHO HECBA3ZHBIX ITPOCTPAHCTB.

e HaiiieHbl ye10Bus J/IsT TPYIII C TOMOJIOTNEN, MAIbIIEBCKIX ITPOCTPAHCTB,
X PETPAKTOB, BjIeKyIue cueTHoe uncio CycanHa, puaronanb tuia Gy,
METPU3YEMOCTD.

baarogapHocTb

ABTOp BBIpazkaer rIyboKyto 0JaroJlapHocTb cBoemy yuntessio A.B. Ap-
XaHI'eJIbCKOMY 38 TO 9TO OH BJIOXHOBJISII U HAIIPABJ/ISLI HAayIHYIO paboTy aB-
TOpa B T€UeHNe MHOIUX JIeT, BHUMAHNE U ITO/IEPIKKY.

ABTOp OJ1aroaper BceM COTPYJIHUKAM Kade pbl oOIeil TOmoJIorn 3a
TBOPYECKYIO U JI0OpOKeIaTe/bHy0 arMocdepy Ha Kadeape, BCeM KOJLIeraM.

Astop 6sarojapen Ousibre Bukroposue CuttageBoii, coaBTOpYy MHOTHX pa-
00T, 38 BHUMAaHWe U IIOMOIIIb.

Astop Omaromapen Hanexxiae Basepbesne ['yOnmnoit 3a BceMepHYIO O

JICPZKKY.

Ilybamkaum aBTOpa 1o TeMe AICCEePTaIlin

CraTby B pelieH3upyeMbIX HAaYYHbIX M3JIaHUAX, PEKOMEHI0BaH-
HBIX OJId 3aldThl B AuccepTaiimoHHoM coBete MI'Y mo crneruaJib-
HocTHu 1.1.3 «I'eoMeTpusa u TOIIOJIOTUSI» W BXOISAINNX B 0a3bl IIUTH-
poBanus Scopus, Web of Science u RSCI
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