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BBEI[EHVE

JmccepranmoHHas padoTa MOCBAWEHA WCCJIESNOBAHUD KAK BREIEHHHX
B 's'roﬁ padoTe, TaKk ¥ MSBECTHHX KJACCOB OTOGPameHMt X pasMepHOCT-
HO-TIONOCHHX (OYHKIMA IIPOCTPAHCTE I OTOOpaxeHmi.

Juccepramys COCTONT U3 IBYX IviaB. lleppasg IJlaBa COCTOMT K2
Tpex maparpa@oB, BTODad - K3 IIATH.

B rmase I mccerenynTcs Kak IOCTPOEHHAS 3MeCh, Tak X MSBECT—
HHE pasmepnocmo-nogodnue r‘fay'rmu.m TIPOCTPAHCTE, OLIEHWBAETCH pas-
"MEPHOCT® IIPOCTPAHCTBA C TIOMOWBI0 pasMepHOCTe# ero KOMIOHEHT X
KBa3MKOMIIOHEHT ¥ JaeTCA INOCTaTOYHOE YCJOBUE TONOJOTHIECCKOH MH-
BaprHeHTHOCTH MeTPHYEeCKO# pasMepPHOCTH. |

Kax moxasasmu mccieposanua E,T.Crnapenko, Opefimenrana, Mopu-
Ta ¥ [UNIMHA OXNHEM X3 BaxHeMUNX GHKOMIAKTHHX pacUMpeEnit Spiser—
CA MaKCUMAJBHOE )T—pacnmpenne (r.e. OpefimeHTaNIBEBCKOE paCImH—
peHue) )OX JT -6uxoMnaxTHOTO [IPOCTPaHCTRA X . J.I'.3amGaxun-
3e [IU ,» OIPENeJUB pasMepHOCTHO-IOLOCHYN DYHKIND dimc , 0C=—
HOBAHHYN Ha OTKDHTHX MHOXECTBaX ¢ OMKOMIAKTHHMA TDaHUIEME, Ia
BHYTPEHHIN XapaKTepUCTUKY pasMepHOCTH 04‘m pacily peHns PX c
IIOMOUBH CBOe# QyHKIMH aé'mc . QyHKIMSA Oé'mc COOTBETCTBYET
KJjaccy /T-CUKOMIAKTHHX OPOCTPRHCTB, T.€. B BTOM KJACCe IPOCT—
PaHCTB HJA &‘mc BEDHH aHAJIOTW TEOPeM KJaCCHYeCKO# Teopuy
Pa3MEepHOCTH, Kak 3T0 IIOKa3aHO B ﬁ 1] , & TaK®e B JNaHHO# padore.
Uverro B § I.I moKasHBawTCH TeOpeMa O IIe peToponKax, Teopema
KOHEYHO! CYMMH, KOTZa CJaraeMHe s&mmiryme MHOXEeCTBa C OUKOM-
[IaKTHEMZ TIpaHuNaMZ, TeopeMa O cymécTBOBaHnn YHIBEPCaJIBHOTO |
IIPOCTPAHCTBa JNAaHHOI'0 BeCa X IaHHOH DasMepHOCTH aﬁ'mc X np. B

TEOPIZ DasMEepHOCTV, KaK WM3BECTHO, ONHIM X3 LOEHTPaJbHHEX IIpelrme-—
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TOB JMCCJELORaHVA ABJNACTCA B3ANMOOTHOUICHHAE pasMepHoCTel aém

n .Z'na( ; 9T0 OOBACHAETCA, B YaCTHOCTH, TEM, YTO BaXHYD POJb
IIpY BHYMCJEHHNE pa3MepHOCTH Cﬂ'm IIPOCTPaHCTBa uUT'paeT orpa-
HIYEHHOCTD B KJaCCe HODMAJBHHX IIPOCTPAHCTB pas3MepHOCTHO# (QyHK-
1Y KOMOXHATOPHOT'O THIA aém GyHKIMe# MHIYKTHBHOT'O THIA

I na/- AHAJIOTHAYHY® DPOJIB, KaK IIOKasHBaeTCA B HaHHO# padore,
B KiIacce J7 —CHKOMIIQKTHHX IPOCTPAHCTB IJA pasMepHOCTHO-IIO-
IOCHO# QYHKIIAZ 04”14. UFpaeT BBeIeHHas B § L1 paame‘p’nocf-
HO-TIOLOGHaA hyHKIMA ﬁmmwma‘noi‘o TS [na/c , B OIlpemeJe-
HAX KOTOpPOi ﬁa,ummﬁ BeIeTcAd 0 CUKOMIIAKTHHM II€pPeropoIKaM MEex-—
Iy IA3BOHKTHHMY 3aMKHYTHMY MHOXECTBAMM C OUKOMIIAKTHHMYZ I'paHu-
navu. [loxasHpaeTcd, 4TO IJA 3Toff yHKIuE B Kiacce  J7/ -GuKOM-
NaKTHHX IIPOCTPAHCTB MMENT MECTO MOHOTOHHOCTH IO IIPOM3BOJBHHM
BaMKHYTHM I OTKPHTHM IOIMHOXECTEBaM, TEOPeMa O CYueCTBOBAHUN
YHEBEPCAJBHOI'O IIPOCTPAHCTBa INEHHOTO Beca N IaHHOH pasmep}ioc—-

T ];;aﬁ. , HEPaBEHCTEO aé‘ch -‘5];10/¢;X 7 np. Mccme-

IyeTCA TaKke BOIPOC O CIIPaBELJIWBOCTH TEOPEM CYMMH IJIA DYHKLMH
I/?a/c

B § I.2 mpomonmaeTcs HCCJAENOBAHUE pasMepHOCTHHX CBOHCTE
/7 -GUKOMIAKTHHX IIPOCTDPAHCTE. B [2.1] A.Jleslexom OHJI IIOCTABIEH
BOIIPOC: €CJM Kaxmad KBa3ZKOMIOHEHTA Q /7" —~CUKOMIIAKTHOT'O
1IPOCTPaAHCTEA X CO CuUeTHO¥ 0230 JOKaJBHO KOMIAKTHAa M
aé‘m@én , TO CIpaBelJMBO WJIX HET, dYTO 04'/YJX~$/7 ?
B [23] T.Hummypa mOSyawa, YTO BOIPOC PENAETCS IMOJMOXHTEJNBHO U
TOINAa, KOTma EMECTO J/” —CUKOMIAXTHOCTH IIPOCTpaHCTBa X Tpe-
6yeTcsa yCJOBHe c/efX £N. B § I.2 paccmarpusaeTcs ododue-

HUe IPYyToT0 poja IIOJOXITEJILHOTO pelleHMs BOIPOCA, NOCTaBISHHOTO



A.JlerexoM, & IMEHHO, KOTJa B OMZUME OT cJjydas HmmmypH, ImpocT-
PaHCTBO He o00namaeT CHYeTHO# 6a30il 1, KpomMe TOT0, KBa3sMKOMIOHEH-
TH [prHaJJIEXaT CoJee odueMy KJIacCy, UeM KJIacC JIOKaJBHO KOM-
NaKTHHX IIPOCTpaHCTB (cM. Teopemu I.2.I1 m I.2.2). Boxsee TOro, B
§ 2.3 maeTca ofoCmeHme camoit Teopems Hmmmypn (cM. TeopeMy
2.3.4).

B sToM xe maparpade IOKa3HBAETCH
- Teopema I.2.3. IlycTs X TaK0e J7 -GuKOMIIaKTHO® I‘IpooT4
_paHCTBO, uTO: I) dimX € o/;mgX e ZX xawoe-mm-
[o\pi93 ]f-pécumpe}me IPOCT PAHCTBA X ; 2) aimC<n,
TIe C IIPOM3BOJBbHAA KOMIIOHEHTa NIPOCTpPaHCTBEA X . Torma
(jéhq)<:$,7+1- _

Kax u3BEeCTHO, MeTpUUeCKas pasMepHOCTH /Zc{;m (/Z],[%g])
B KJacCe IIPOM3BOJBHHX METPUYECKUX IPOCTPAHCTB HE SABJIAETCA TOIO-
JOTWYECKVM WHBAPWaHTOM. Ha BOIPOC, B KAKOM KJacCe IIPOCTPaHCTE
/za(fm SABJAETCA TONOJOTUYECKNM WHBADPMEHTOM IaeT OTBeT CJe-
myouesa Teopema K.A.CuTHNKOBa: ecJm M-‘-‘Rm n a/xm/‘fr-a(fmﬁj,
TO /&c/fm/f-’ 04?:/7 Kax noxaszan M.A.HIBGI{OB[‘]/XJ B dTO#
TeopeMe BMEeCTO R MOXHO 6paTh Jmo6oe JOKaJIBHO KOMIAKTHOE
IpocTpaHCTBO. Hama Teopema I1.3.1 sBigeTcA maybHeimmM 0600uWeHN-
€M B ®TOM HAIpaBJIEHNH: IYCTH ;X-—-—»Y BaMKHYTOE
oTo6paxeHne adComOTHOTO /E.- IIpOCT paHCTBa X Ha IIPOCTpaHCT-
BO >/ ; eCJH Z 57 TaK0E METPW3YEMOEe IMONIPOCTpPaHCTBO, YTO
d‘mz =a/fm>/ , TO TOTHA X dmZ =/‘604‘MZ Bosepa-
Wasach K  //-CUKOMIAKTHHM IIPOCTDPSHCTEAM M HCCJACLYS IJIA HUX BOI-
pPOC WHBADVAHTHOCTH /‘cadm , IOKa3HBaeTCA, UTO eCJH X //—6n—

KOMIIaKTHO€ MeTpH4YeCKOe IIPDOCTPaHCTRBO, Kamnafs KBa3UKOMIIOHEHT&a KO-
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TOPOTO ABJIAETC: &GCOJIOTHHM g , TO aémx=/ta//m>(

B ruape I mCCIEnylTCA HOBHE KJIACCH 0TOGpameHmit (paspexeH-
HHE, IPUBONVMHE, JIOKEJBHO COBEpUEHHHE, IIOJNHHE B CMHCJe Yexa, cCo-
BeDIEHHHE Da3JIMYHHX CTeNeHe#l ¥ T.1m.), B OCOGEHHOCTH [OBEIEHINE
(Hampumep, USMEHEHNE Da3MEepPHOCTH) HEKOTODHX KJIACCOB IPOCTPAHCTB
IpU STHX OTOCPAREHMAX, BHAYEHUA PANA DasMepPHOCTHO-IONOCHHX (PyHK-
it (Hampumep, b’ ~pasMEepHOCTH) YKa3&HHHX OTOGpaxeHuir, ocT-
POEHHHE 3N€CP DaCUUPEHNA 7 -HAPOCTH OTOCpaxeHm#t DasiuIHHX IOpAZ-
k0B (B yacTHOCTH, naeTca aicénomamqecxa.a XapaKTepUCTIKE ONHOM
paamepnocmoﬁonodnoﬁ GYHKIINY OTO6paxeHus) .

B § 2.1 ompemessnTCH Pa3sPeMEHHHE X IIPNEOLUMHE OTO0 paxeHus,
aHaJIOTUYHHE, COOTBETCTBEHHO IOHATVAM paspexeHHOCTH (KaHTop H
op., cM. [13]) I IPUBONUMOCTH, T.e. ( —pasgoxumocTy (I[.C.Anex—
cannpor ¥ J.B.IIpOCKYpSKOB) IJIS NPOCTPAHCTE. o

. Ymess oToGpameHnue JCX-—'PY MH CKameM, dYTO /Oéx
ecTh TOYKa JC —COBEPIEHHOCTH ( JC ~-TromeoMopdHOCTH) , ecJH Cy-
LEeCTBYeT TaKas OKPECTHOCTH 0/0 TOYKA /o B X , 4TO ,
f[@p] [0/9] il >/ - COBepumeHHoe oTolpaxerme ( JCOP -I'0-
MeoMopdu3M B ). BaMeHAf B OIpeNeJeHUN IPEBOLUMOTO [3]

( paspereHHOT0 [13] ) IDOCTPaHCTBa MOHATHE TOYKY JOKAJIBHO} Gui-
KOMII2KTHOCTY (M3OJMPOBAHHOR TOUKE) NOHATHEM TOYKH f -COBEp-
merHoCTH ( JC —-I'OMeOMOPHHOCTY) , MOJYYAM OIIPelieJIeEne IIpUBOLIMOTO
(paspeXeHHOTO) oToCpaxeHus. /3 pe3ynBTATOR 5TOTO maparpada yKa-
XeM CJIemynuue ;

Teopema 2.I.I. IlycTs maHO OTOGpaxeHme JCX'-—?V u

Z SX, Bomr  J, PaBpexeHHoe OTOCpaXeHNe I / 7/ $ ay)( "
TO U /Z/ ~$C£JX ] ' '
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Teopema <.[.3. Cienyoupe yCIOBUA OSKBUBAJEHTHH: I) f: X—-?y
IpUBOIUMOe OTOGpameHue; <) ALpo 0T00paKeHUsa ;F mycTo; 3) SEPO
OTO0 paReHnA ji IIyCTO IJIA KaxIor'o 3aMKHYTOI'0 MHOXECTEa f?

B ){ :+ 4) mepBHE BHYET OTOCPaXEHUA j; HUATHEe He IUIOTHO B }T
IJIE KaXIOT0 B3aMKHYyTOI'O0 MHOXECTEa /7 B >( ; 5) cymecTByeT Ta-
Kasg yOHBapljad TPaHCOUHATHAA MOCJIEIOBATENBHOCTH {f; : f S ﬁ_}
38MKHYTHX B X MHOXECTRB, YTO E-TX R £=¢ > /f-’{ﬁ/f;{
ecJ /{ - YHCJO BTOPOI'O poma X - AV - nombﬁo‘c:o:aep—
_ IEHHOE omodpaﬂeﬂne:'é) ﬂxH-Kamﬁoro 38MKHYTOI'0 MHOXECTBa /T B
){ CYyuwecTByeT TOYKa j; ~COBEPMEHHOCTH .

B § 2.2 mpexme BCETO INIPOIOJX2ETCH, HaYaToe B [/8] , U3yde—
HUe JIOKAJBHO COBEpPHNIEHHHX OTOOpameHW#. }3 IIONMYyYeHHHX 31€Ch De-
3yJBTATOB BHIESJUM HAXOXNEHZE HEOOXONUMHX ¥ LOCTATOYHHX YCJOBKH
TOTO, YTOCH CYXEHZE JIOKAJBHO COBEPHEHHOTO OTOOCPameHUS GHJIO JIO-
KaJbHO CoBepmeHHEHM (Teopema 2.2.I1). lasee, OIpeneisaeTcA ﬁonnoe
B cmucae Jexa OTOGpameHNe * y HAXOLATCA JOCTATOYHHE YCJOBHSL,
IIpX KOTOPHX B YETHPEXYITOJBHO! IuarpaMve N3 JOKAJBHO] COBEpmEeH-
HocTr (IOJHOTH B cMuciye Uexa) OmHOTO U3 T'OPM3OHTAJIBHHX OTOOpa-
meHui CHemyeT JOKAJIBHAA COBEpPUEHHOCTD (HoNHOTa B cMucae Yexa)
IpPyTOT0 T'OPM30HTANBHOTO OoToOpaxeHms (TeopeMH 2.2.5 1 2.2.8). B
KavyecTBe CJCNCTBUA IOJydYaeM CJaenyouuit HOBHE pesyabTaT IJd
IPOCTPAHCTB: €CJH _-f oTO0paxeHue X Ha )’ , IpUYeM Kaxuad

b NOHATHAX PAa3PEXEHHOCTN ¥ MOJHOTH B CMHCJIe UYexa mjsg oTodpa-
®EeHU#l ToBopma B CBOMX BHCTymIeHnax B.A.llacHHK0OB Ha_KOJIOKBIY-
Me II0 TOIOJIOTWY, IIPOBOXMMOM B I'. Bymamemre ¢ 7 mo I2 asrycra
1978 r. O mOHATEE Da3PeXEeHHOCTN IJA OTOOpaxeHMil T'OBOPHI B
CBOEM BHCTYIIEHNY I f Ha Tom %e KosoxBmyme (CM. TE3UCH 3TO-
ro Kowmoxszyva [30] ) -



TOYKa HECOBEDUEHHOCTH OTO0pameHus f o0JenaeT CUKOMIAKTHON! OXK-
PECTHOCTEN B )’ 5 IO )’ OyZeT JIOKaJBbHO OMKOMIIZKTHHM (IIOJHEM B
cMecae UYexa) mpocTpaHcTBOM (caemcTaue 2.2.I).

B § 2.3 u3 pacCMOTpPEHHHX B NpeIHIYUMX naparpafex oTOo0 paxe—
HEY BHEEJACTCA KJIACC JIOKAJBHO COBEDUEHHHX K KJIACC /) —IIpUBONU-
MHX OTOCPaxeHu#, THe /7 — HaTypasJbHOE UHCJO M U3YYaeTCHA IOBe-
IleHIE af -pasmeprocTy (JI.IT.3ambaxunse) w GYHKIAHA 04'/77 HA
9TUX Kiaccax oTolpaxeHnmii. 9ro kacaeTcs . a/ ~pasMe PHOCTH OT0G-
DaREHNT, TO OKABHBAETCH, uro oma COXPaHAETCA NpN TeX paclpeHn-
X owog_paﬁceHmﬁ, HapoCT KOTOPHX HYJEMEPEH B CMHCJE /na/ (r.e.
/N G/ f}‘-\ X § 0 ). OrmM cBOfiCTEOM He OGJamaeT HM ONHA pasMep-
HOCTHO-TIONOCHAS (YHKIMA OTOCpameHNs. OTHOCHTENBHO %e pasMeDHOC—
X aé‘m TOKasHBaeTcs, 4TO mMeeT MecTo (reopema 2.3.3): mycTs
X i Y IPOCTPAHCTBA CO CYETHHMM 0a3aMy I JC 0TOC paxeHne X
B >/ s TOTIA MmXéa&me+a4mJ(+é’(f)+j . tf{f) oIpe-
IeJisIeTCA CJemynmuM o0pa3on: (,ﬂ ( ;F): ~ j ¥ CymecTByeT Takoe
57 = X ) WO Jp - /) -TpuBOIVMOE OTOGDa)EeHNEe M aém[? ®,
a//'mX , 1 'f(f)-é/? , €CJM IJA JooGoit TOUKHM .x;éX n
Jo6oil ee OKpeCTHOCTH 0.2: HalimeTcsa TaKoe OTKPHTOe MHOXECTBO
\/ , uro erE O x é(fm,)én-f. JaCTHHM CJydaeM
HepaBeHCTBa u3 TeopeMH 2.3.3 geiagerca (KoTma Zf(gc):"j )
Gopvyna Iypesmya Ijaa /) -IPEBOIMMHX OTOGpaxMeHWi.

E.T.CruApeHKo moxasay, 4UTO IpM COBEpmEHHOM OToGpameHu® "Ha"
7 JooOOM ero ripo;xomeﬁnu He, NIPOMBBOJIBHHE CMKOMISKTHHE DaCllpEeHUA
o6pas HapocTa OTOGPARKAEMOI0 IPOCTPAHCTEA PaBHAETCA HAPOCTY 00-
pasa. X.H.JMHacapumse oGOGUZI 3TOT DPe3YIBTAT C COBEPUEHHHX OTOG—
PaxeHn# Ha BaMKHYTHE OTOGDaXeHHL, Gro IOTPeGOBaJO LOGABUTH B



npaBofi YacT¥ paBEHCTBA B KaYECTBE CJaraeMor0 MHOXECTBA TOYEK C
HeOUKOMIAKTHEMY IIpoodpaszamy. Mu CHuMaeMm ¥ TpeCOBaHME SaMKHYTOC-
T, pacCMaTpWBasg TakKuM o06pas3oM JHoOHe HelpepHBHHE OTOOpameHnd,
3aMeHAA NOCAaBJIEHHOE CJaracMoe Ha MHOMECTBO /7 ( J() TOYEK
HeCOBepUeHHOCTY oTodpameHus (Teopema 2.4.I). C IOMOWEBKW 3TOTO
OKOHUYATENBHOTO DesyabTarTe NOKa3HBAETCH

Teopema 2.4.2. IlycTs gX i f)/ CMKOMITAKTHHE pacmmpeﬁm'

IIPOCTPaHCTB X 7 >/ , IIpuYeM ZX COBEpIIEEHO, & é’}’ uMeeT
MyEKTHGODVHHI HapocT. TOTIA BOSKOE TAKOE OTOG paxeHne JC IIpOCT—
paHCTBa X B >/ , 9TO /7/3() CUKOMIIAKTHO , aém/*f(f)-‘:a» |
Ré.maﬂ TOUKa U3 /7 (_)C) o6senmaeT OUKOMISKTHOX OKPECTHOCTHO B
JCX 7 J(X 3aMKHYTO B )/ , IIPONOJIXAETCA IO OTOGDPAKSHVA

C moMOWEBN MHOZECTBA /7 (JC) yiaeTca NIOJY4YUTH M IpyrHe pe-
3YJABTATH, & HMEHHO NaeTCHd HeoOXONUMOe U MOCTATOYHOE YCJOBHE TO-
T'0, YTOOH IIPOX3BOJEHOE HEIPEpHBHOE OTOOpaxeHne OHJIO COBEpUIeHHHM
B GECKOHEUYHOCTH [f '7/] , JCTQHOBJEHNE CBA3KM TaKUX OTOOPaKEHUE C .
JIOKQJIBHO COBEPUEHHEME OTOOPameHIAMU, N3yYeHUEe IOBELEeHNS HEKOTO-
PHX -KJIACCOB MPOCTPAHCTE (JIOKAJBHO CHKOMIAKTHHX, IIPOCTDPAHCTB
CYETHOT'O THIIa, NPUMHAIJVIEHAUWX KJIaCCY Knﬁ 7] 7 Ip.) IpE 0ToG-
PaXeHNax, CIM3KYX K COBEpPUEHHHM. YaCTHHMU CJyYasMd pPe3yJIbTaTOR
BTOTO0 maparpada ABIANTCA HEKOTOpHE KN3BecTHHe Teopemu X.H.lImaca-
pun3e u3 [Ilﬂ n [25] , B KOTODHX Ha OTOCpaxmeHue JC IOTIOJIHA~
TEJBHO HAKJISIHBAETCA YCJIOBUE B3aMKHYTOCTH, & 3& /7( 3() depeTrcsa
MHOXECTBO BCE€X TOYEXK, IIpooOpa3H KOTOPHX HEOUKOMIAKTHH.

B [Z ‘f] X.H.lmacapunse OHia IOCTDPOEHA TEODPMA DACHMPEHNi u
HapOCTOB KOHEYHHX IOPANKOB TOIIOJOTUYECKNX IIPOCTPaHCTB, C IIO-
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MOIBI KOTOPHX MM, B YaCTHOCTH, OHia IaHa KJacCUQUKAIMA HEKOTOpOH
OLKaTEeTOPAE KaTeropuyl TONOJOTHYSCKUX IIPOCTPAHCTB IO OTHOWMEHNIO
HATYpPaJBHHX UUCeJ. dra Teopud OHia pasBHTa B padorax JI.I.3amba-
Xun3e [8] , A.H.CroyHa [33] # np. 0.M.CvmypHOBEM OHJA IIOCTaB-
JieHa 32Hava O CO3NaHKN aHAJOTWYHOY TEODHM IJIA KaTeTropmy oTo0pa-
REHUA.

B § 2.5 nmosoxuTespHO pemaercs sra 3amadve [0.M.CmmpHOBa, B
YaCTHOCTH, CTPOATCSA DPACIIMPEHUA ¥ HAPOCTH KOHEUHHX TIOPANKOB HE-
TIDE PHBHHX OTodpameHﬁﬁ, ¢ NOMOWBD KOTOPHX ONPENENATCH pasMep-
HOCTHO-TIIONOCHaA PYHKIVA I ( Jc) 0TO0 paxeHna 3( I JaeTcsd
Kjaaccuuranys HEKOTOpOo# momxaTeTOpHy KaTeTOpUH HeIlIpePHBHHX
oToSpaxeHuit M0 OTHOWEHUD HaTYPaJBHHX wuces ( [ ({)::-0 &
 -comepmennoe orodpaxenze, I(Jc)é.{ N ;)C —JIOK2JIBHO
COBEpIEeHHOe OTOCpaxKeHHe X T.I.). lI[p¥ eCTeCTBEHHOM OTOXRIECTBIE-
HuZ (IIPOCTPAHCTBY COOTBETCTBYET €I'0 OTo0pameHre B BHIEJeHHOH
TOYKE) IIOCTDOEHHAS Teopus OTOGpaxeHmit MOXeT OHTH pPacCMOTpeHa
Kak 0GOCUeHue COOTBETCTEYybUEe# Teopu:d IJIA IPOCTPaHCTB. DYHKUUA

I[f) ABJAETCA WHBAPUEHTOM OTHOCHTEJBHO II@PH COBEDIEHHHX 0T00~

paxeHuit (_)C,fi) , T.€. eCJU I¥arpavMa

X=X,

: f la&
¥
Y —7,
KOMMYTaTHBEHA, IIe Jf i gi COBEpIIeHHHe oTofpaxeHma "Ha", TO

Ip)=1¢).

YcTeHaBIMBAETCA, WUTO IJIA [ [ _)c) CIIpaBeJIMBH SHAJIOTH TeOo-
PeM KJIacCHYEeCKO# Teopu:r pasMepHOCTH:



STi=

I) ecmn A samyro 3 X., 0 [(J(A)Sf(.)[) (Teope-
Ma 2.5.6);

2) ecau GCX OTKDHTO B X , T0 [{J[G)sf(f)*j

(caenmyer u3 TeOPEMH 2.5.8)3

3) ecum. X UA , THe Kaxmoe A 3aMKHYTO B X
u .[(J[,q‘) sn © i , TO [(JC) ", (reopema 2.5.7):

4) ecJm X (/ , TIe Kaxmoe X 3aMKHYTO B /\/ ' .
cucTeMa Zf Xd} i :4 JIOK&JIBHO KOHEYHa B X _[ ( J[ )</?
m raxmoro % é A o :)C) N , ecam /) - Hever-

'HO, a [(Jc)én+j , ecJm - YEeTHO;

5) ecm  XsAUB | o [/JC) _/YJ[)*[(J[)*]
(reopema 2.5.I0);

8) f(gc) &N TOTHa X TOJBKO TOTNa, KOTHa X— UX Z/X,
XillX;=& e 4, [(J&a) ]J_ T 1/7/2?
I[cha) £ 0 , CAN /] - YETHO n :.-‘gX&- U/\/o)

Tme _[(J{X)4_Z S 0” > Xo BaMKHYTO B
X, X/D(d ¢ , IR c,{:dﬂ ; €CJM /1 - HEYEeTHO
(crenmyeT ms TeopemH 2.5.II);

7) mycTs J[:X-'—?)/ u OCZ : Xi ""'—?X IIPON3BOJIE—
.HHE HEIPEepHBHHE OTOCpaxeHus, THe IO KpaiiHeit Mepe omeo 13
[IDOCTPEHCTB X wm A, HemycTo, ]{3() £m, ](})427
ToTIA _/‘[fxg) £m+n.

Kpome Toro, pasMepHOCTHO-NONOGHAA (PyEKIMS [ o0JanaeT

ele TaKuMA CBOHCTBEMK, KOTODHE XapaKTeDHH TOJNBKO JJZ pasMep-
HOCTe} OTOGpaxeHnit, B TOM CMHCJE, UTO OHM He HMEnT ‘QHAJIOT'OB B
COOTBETCTBYNUE! TEOPHZ IDPOCTPAHCTE

8) ImaroHaJBHOE IIPON3BEIEHVE J( JIOOOT'0 4UCJa OTOOpaxeHnit



JC« -‘X"""'X& y dGA , OOHO U3 KOTODHX YIOOBJIETBOpPAET He-
PaBEHCTBY [ ( Jﬂo) $N , camo ymoBieTBOpAET HEpAaBEHCTBY
I(JC) £h (reopema 2.5.I4).

9) IlycTs g J( .‘X -—"?Z KOMITO3MIMA TaKEX OTo6paxe-—
Huit JCX-——-?y n gy-"‘?Z , 9TO >’-}-"¢J I{f)én
X [{g)ém . Torma f{gf%mm (Teopema
2.5.13). Ilpyw 5TOM, Kax NOKa3HBaeT mpumep 2.5.I, 5Ta OmeHKA ABIIA-
erca TOYHO# M MH IIoJydYaeM oTBeT Ha Bompoc B.A.IlacHHKOBa, © ZéH—
YU CIEHAN pasmepHoc'rh' I ico'mnbamnm oToC paxeHnii.

llenTpaNEHEM DEBYIBTATOM BTOI0 Haparpada ABIAETCA aKCHOMATU-
YeCKas XapaKTepucTuxa QyHKImMu I B KJACCE BCEX HEIIPepPHBHHX
OTO0 paxeHui.

[lycrs dyHKIUS C , OIpeneJleHHadA Ha KJacCe BCEX HEeIIPepPHBHHX
OTOOpaxeHNi 1 NpUHIManUas 3HAYEHNUS B DacI PeHHOM MHOXECTBe
TelCTBUTENBHEX YHCEJ, YIOBJETBODAET CJCHLYOWMM YCIOBUSIM:

I) ecym cymecTByeT KOMMYTATHBHAA IWaTpaMMa

XX,

ch la&

R
Y =7
TIe 3[ u J( COBEpIIEHEHe oToOpemeHns "Ha", TO C(?)‘C(}y);

2) C(é () , TIe &X“—>>/ roMeoMopduaM X iX
32MKHYTO B )”; -

3) maa Rmoro JCX——»Y s Tme Xi’=¢ , CYUECTBYy-
eT TaKkoe CMKOMIAKTHOE DACIIPEHNe JC :X——-—-b >/ » 9TO
CFax)$C(F)-1

(J(?)xm ogfgpame)ﬁm )( :X *—Py , Tzme X ;-"A U B , MMe-



S

o C(£)¢Clf,)+ClE )1

5) miIs 0TOSpameHus jf: T ¥ OTKDHTOTO B ‘>< MHO—
XecTBa G AMeeM C(JCG)S (JC)*-f

| Torma C(,)C):-' I ( ;f) IJIA KaXnor'o HeIpPepHBHOI'O OToGpa-

ReHUA.

.Zzga> » TO-BUIUMOMY, IIeDBaf DasMepPHOCTHO-IIONOCHaA (yHKIMA
OTOGPaXeHNA, KOTOPYO YIAJOCh OXapaKTepu30BaTh aKCHOMATHYECKH.

B maparpafax 2.I, 2.2 m 2.5 poxasuBaeTcd, UTO omodbémenne jf
. ABJIAETCA xbaaﬁaﬂo chepmeHHﬁm-(npKBOQMMHM, IOJHEM B CMHCJIE Ye-
Xa, YHOBIETEOPIET HEDABEHCTBY jﬁﬂf)-$)1 ) TOTTA ¥ TOJBKO
TOTNa, KoTrma alCoJmoT f 35] 0TO00 PaKEeHUA JC ABJIAETCS JIOKAIb—
HO COBEpWEHHHM (IPEBONVMEM, NOJHEM B CMHCIE Jexa, YHOBJIETBODSET
He pABEHCTEY .Z?EF €N ). . Brum maevca orBer Ha sagauy B.I.Io-
HOMapera 1 JI.B.llanupo Zg 5]-- IJI TeHHOT'O KJacca QTo0pameHui
HaiiTy Takoft Kiacc oTodpamennuit, ¥TO OTOGpaxeHue OpUHANJICKAT IaH-
HOMY KJaCCy TOIZa X TOJBKO TOINa, KOIfa ero aGCOoJIT NIPUHAIJICRAT
HalMEHHOMY KJACCy — IJIA IEPeUNCJEHHHX BHIE KJACCOB OTOO paxeHuii.

Bce BeTpevanumecs mpocTpaHCTEE IPENIONATAlTCH BIOJHE pery-
JIADHHMI ‘I X2YCMOPHOBHMY, & OTOSPAREHUA Hellpe DHBHEMY .

OCHOBHHE pe3yNBTATH INCCEpPTalyy ONyCJWKOBAHH B PasdoTax

[e4] =(30].



TIABA I

HEKOTOPHE PASMEPHOCTHO-IIOLOBHHE ®YHKIIM TOIOJOTMYECKIX
[TPOCTPAHCTB

§ I. O mEyx pasmepEOCTHO-NONOCHHX QYHKIUAX COOTBETCTBYDMZX.
" KIacCy  J/-CHKOMIAKTHHX OpPOCTpPaHCTB

Caenysa [’f] » IIPOCTDAHCTBO X'dyzxem HasHBaTs /7 -OuKoM-
IaKTHHM, €CJE CYWECTBYeT 0asuc owﬁpmmc B X MHOXECTB C OHKONM=—
TKTHHMY TpAHWIAMZ. MHORECTBO AsX 6ymeM HasHBaTh
/7 -saveryTEM ( /7 ~OTKDHTHM), ecJm A 3aMKHYTO (coornercmefmo
OTKPHTO) ¥ TpaHENA F’ZA ~ CuroMnakT. KoneuHoe moxpuTme &
IPOCTDPAHCTEA X OyneM HasuBaTh = // ~IOKDHTHEEM (3aMKHYTHM . //-IOK-
DHTHEM), eCJH Kamnuit SMeMeHT STOTO MOKDHTHA J/ —oTpHT ( /7 -3aMK-
nyw) Yepes )DX B nmaxpHeimeM OyneMm 0603HAvaTh MAKCHEMAJIBHOE
/7 -pacumperne mpocrTparcrsa X (E.T.CruspeHKo, B?J ¥

Onpenexerme I.I.I. IosozuM, 9TO Ina{c X—"‘-‘ -_[{—7-},\/: 55
JomycTmM, uTO Kiace IPOCTPAHCTB X » IS KOTOPHX Inofc)\/é n-1
yxe ompenesern. Torma Iha/cX N, eca® nag Jwoéoro /7 -saMx-
HYTOTO MHOXECTBa F @ mdoro I ~OTKpHTOTO MHomecTBa ;
cOJie pRAmETO ~ CymecTByeT Takoe /7 —OTKPHTOE MHOXKECTBO V g
qTO FGVQ[VJSOF u I’?O/c FeVsn-1.

Ompenenerwe. (J.T.3amaxunse, BIJ ). Domozmm, wbroO
g/jmc)(z-j@)(:«;é_ Oyers /7> () . Cramem, uro aémc,X-‘-‘n
€CJH B Kaxnoe /7 -NOKPHTNE MOXHO BINCATh  // -HNOKDHTHE KpaT—
goct®s $n+1. |

fcno, 4ro ecum X CEKOMIIGKT, TO Ing/‘/l(:[no/)( H
%’mcxf- o/sz



~F8

Teopema I.I.1. Ecim X /7 -CHKOMIIAKTHOE IPOCTDPAHCTBO, TO

CHENYOIZe YCAOBUA SKBHBAJCHTHH:

I) InO/CX{:nj- T

2) INA NPONSBONEENX IUSSUHKTHHX /7 —SAMKHYTHX MHOXECTB A
n f cymecTByer Taxoi Cmxommarr ( , uTO X |C = Hz l/ H.z ;
FeH, » @M, » HOH,=¢ - H, . H, - -or
KPHTHE MHOXeCTBa o Inofc C £Nn- j}. _

3) nna MPOUSBOJEBHOTO GUROMIAKTE F x IPONSBOJBHOE €TI0 OK-
. pecrrocrn  OF éﬁecéayef Taxoe J7 -oTEpHTOE MHORECTEO )
wo Fel/s[VIsOF . Ind. Fz V~$f?.‘j5

4) D77 NPOMSBOJNBHOTO B2MKHYTOTO MHOXECTBA / U HpON3EOIE-
Hof ero J7 -okpecrHoctm (O CyumecTByeT Takoe /7 -OTKpHTOE
wmozecrso V , wro F ¢ ]/E[VJEO/: u fncf(;/rg]/én-f, "

Joxasarenscrso. I) =p 2). Iyers £ x @ TaKue mpons—
BOJIBHHE /7 —3aMEHEyYTHe MHOZECTBA, YTO FN 9': ?f’ s TOTIa

FeX\G.  tawsas AX\E)S . XIF rom
KDHTOE MHORECTBO, CHSHOBATE]BHO CYUECTBYST TAKoe /7 —OTKPHTOS
moxecrzo Y |, wro /EQVE[V]-‘EXi @ u [“(/c Fg]/.:-n-j.
om0, w0 X\([VI\V)=(XI[VI)V, FeVy, &<y [],
VAX\[V])=#, Fe(X\[V])<Fe[V]<Fz V.

) =y 1I). Iyers / nupomssomsHoe 7 -3aMKHYTOe MHO-
zecto u OF mpowssomeEaz /7 -oxpecTHocTs MHoxecTsa £
rvoria fA(X|OF)=¢ = Fe(X\OF):F:OF  ; cre-
NOBATENLHO CYUeCTEyer Takok Smkoumaxr 5, wro | B/, Uﬁ/é,)
HOH:s9 o FgH, .. X\OFsH, + H + H, 7o
KpuTHe MEOXeCTBA ¥ [nol.Bsn-1. flero, wro [ SH, <

[HJSOF x FeH,sB , mosromy [fzH;  Gmxovmaxr.
Ind, FeH,sn-1 , TOCKOXBKY If Oukomuaxtos Jnod x



In a{ & COBNANAnT.

I) = 3). Ouenumso. :

3) =» I). Iiycrs F IPOUSBONEHOE /7 —BaMKHYTOE MHOKECTBO,
a OF npoussossEan /7 -oxpecTmocTs MEOmectBa . FzF<OF
CHeZOBATENBHO CYNMECTByeT Taxoe /7 —oTkpuToe MEomecTso |/ , wTo
FeFeVs[V]<OF 2 Jnol.feVsn-1 Tomomm:
U=(FPUV s semo, uro FeJ<[[J] < OF. s PRONeHET
FeFsV cnexyer, uro . Fp /e Fz |/ , r.e. U Ir-on-
KPHTOE MHORECTEO I fna/c FeUsn-1. e

4) =» 1I). Ouesmmuo.

I) =y 4). Oyers / nporssoxsmoe SaMKHYTOE B X MHOZECT-
80, a OF npomspomemas /7 -oxpecrmocts F . CoruacHo [3?,
neMve '?] CymecTByeT Taxce /7 -O0TKpaTOe MHOxecTBO |/ , uTO
FeVslV]sOF , TOINa CYWECTBYeT TaKoe. J7 —OTKPHTO®
momecrso U/ , wro  Fe[V[< UslU]spoF u Ind. FeUsn-1.

Savevanme I.I.I. Ecom X TOTEJNBHO dYelyiigaroe /3] JT =0On-
KOMIIAQKTHOE NPOCTPaHCTBO, TO ycaoBusm 1), 2), 3) m 4) Teopem

I.I.] oKBUBaJEHTHO CJEHYWUEE YCIOBUE:

UL IPOM3BONBHOE TOYKM XX ¥ IPOXM3BOJBHOE ee /7 —-OKpecT-
nocrz (o cymecTByeT Taxkaf /7 —OKPeCTHOCTSH V , 9TO
xel/sOx 1 [nd,FeV/sn-1. ’

IIpennoxerme I.I.I. Ecuxm X /7" ~CUKOMIIAaKTHOE NpPOCTPaHCTEO,
70 a’X § Ino/cXS b/X*f , THe )  DPasMepHOCTHAH (yHk-
s, onpefenesras B (I.T.3améaxmmse, [J0] ), a ecmm X  xo-
KaJqBHO OUKOMIAKTHOE HPOCTPAHCTEO, TO 5')( =/ hO/.;X ‘

[loxasarTesbCcTB0. Ecim X /7 -CBKOMIEKTHOE IIPOCTpPaHCTEO,
TO HEepaBeHCTEO a'X s [ no/CX oyeBunHO. lI3 ompexeseHza

@FHKIIHH .Z-ho/c IOXYIaEM, TTO fno/c)( ‘54‘7"{]}:0@@-:




<L BIFY

—

PX\X) 0 &

o

@_‘;_X) ] —O;QI’COMIIaRTB‘f' 1 s an"‘ %
- Ilyers X JIOKaJIBHO CEXOMIAKTHOE IPOCTpPAHCTBO. JOCTATOYHO
IOKa3aTh HepaBEHCTHO Ino/c_)(éa/)(. Ecuz J)(: oo
TO HEPABEHCTBO OYEBUIHO, IOBTOMY MH MOXEM HODENUONOKATE, UTO
azX < ¢co. Myers F <X  omeovmaxr, a OF  mpowssoms-
Hasg /7 —-OKPECTHOCTS® /C . V3 nOKanBHOE GUKOMIAKTHOCTH IpOCT—
parcrsa X  CIEIyeT cCymecTBOBAHTE TAKOTO OTKPHTOTO MHOXECTEA
V' ,aro Fs< )/E[VJSOF - # [V]- éuxovmaxr; cymecr-
'BYeT Taxoe OTKPHTOS MuomecTBO (7 ,uro f <SG E[GJS V
1 asz G JSJX* 1 s & T —OTKDHTOE MHORECTEO H
IHO(CFZGQYFZGS(}'X'I » TeB, IhO/c.X‘Sa’X
Teopema I.I.2. IlycTs X HODMAJIPHOE, JIOKAJBHO BIOJHE Iapa-
xovmaxrroe [12] ) CuerHOro Tama [32] I -Gukowmaxrmoe mpocr-
paHcTBO. ECau CYmeCTByeT Takoe SaMKHYTOe NOIMHOEKECTBO /~  mpocr—
paHcTBa X y 9TO X \F HODMaJIEHO, JIOKAABHO OUKOMIAKTHO I
G/:m/réc/;m()(\)c_)“‘f y TO Cém,\/:c/fmc/\/.
IoxasarenscTso. fCHO, uTO f’X:[EZaXUD( | /‘:ZD i [F _L, AFS JOX [}g
DO3TOMY /A 0/[[/5-]/0&\/: )-:-0 [, Rak BaMKHYTO® NOIMHORECTEO
npocTparcTBa X , CUETHOTO THIA; TOTHA COTIACHO /3;17 /7: -;x r<
pacumpexye F x no ciaepcrero I.I.I c/fmﬂ'__zox < a//m F‘f_'_Zé

dimX\F. $XIFL\KNVF) s(pX\X)UFoF,  nossouy
[X\F]ﬂx\ (XlF)TZOXD()/} @UFZ/'/] ?5) & Ouxommaxr,

Fr F) HODMAJBHHE IPOCTPAHCTEA,
CNeTIOBATENEHO COTMacko /50, 3.116] NONydaeM, 4T0  ofm P<
AirafPXNX)N B+ dlimn Fe F 1 Sef < O+ don X\F~ 141 = dimXIF
flowo, o ﬁ\’JF_Z,X:(/)'{lep X 1/—'))(/()( \f); mosrony dlim[X IF] ¢
gb?g{d,-m é/" dim X F‘} =‘oA'm X\F.  C momousn Teopeys cywm




T8

oJy4aeM, H9TO ol rm /?X £ o/;‘m X ] ~. Cor_u:a;cno [ 3 j
GAJM/\/SJMJOX z oﬁ'm//YlF)écA'mX , T8 dimX &
o/f'M/OX‘*- dim X s climX\F S clim X.

[pmvep I.I.I. CymecTsyeT Takoe /7 -CHKOMIIAKTHOE IpOCT-

pascrso X , 9TO X--FV(X\F) , The /  Guxoumaxt-
HO H OTKDHTO B X : o/)m/'--‘— C/}MX}F , HO aémX}‘C#MJ(.

Oyers X - MHORECTBO TOUER ENMHUTHOTO KBampaTa, y KOTODHX

X0TA OH OfHa KOOpRUHATA parmoHanEHa. OXPeCTHOCTAMY TOYKK
xeé X \(e{é}«‘([@ 1]) . smamores wmomecrza Oz sVx /)X,
e Vo  OKpeCTHOCTH TOWRE JC B eINHETHOM KB&IDATE HA ILIOC
KOCTH, & OKDECTHOCTAME TOUKE ¢ Zé-’} X [ 7 j] 5 X aeamor-
Cf OKXDECTHOCTH STOL TOUKN Ha OTDE3KE &—2{}:: [<2 f] flcro, uTO
X J7. —CHKOMIIZKTHOE IIPOCTPRHCTBO CO CYETHOH 6asoit.
F:{é—kx[@j] Gmxommaxr u ozkpuro 3 X . ofim S =
dimX\F=14. dimX=1 B ofim X = 2.

[Ipemnoxenne I.I.2. Ecim X J7 -CUKOMIIAKTHOE IIPOCTpPaHCT-
B0, & A Jm6o saMEHYTO, JWGO OTKDHTO B X ., o ﬁ,a/aAs
Ind, X.

JoKa3aTesbCTE0. Ecim Inc/c,)(:oo , TO TeopeMa ovue-
BUJHA, NOSTOMY MH MOREM NDEHNONORUTH, UTo /), ho/c X < co.

Tyers A sammyroz X F<A  Gmowmaxr 1 OF
OpOWBBONBHAR [/ -OKpecTHOCTS +~ B A . CymecTsyer Taxoe
orkpuToe B X  MHOZECTEO ﬂ'F , ato  (F= OFWI fcwo,
wo FsOF, CyuecTByeT Taxoe j7 —OTKpHTOe MHomecTEo V
wo FeVe[V]<OF fncé/rzi/ffné/c)(-j. Tlo-
nosme G=VAA , romma F<G<[G]eOF u Fzﬁéffrlé

CJe0OBaTEJBHO G; /7 —=OTKDHTOE MHOXECTEO B /4 y IIO3TOMY




Ind,Fesaslud.FeVsTnal X =1 i
Z.hch s fho/(_-,X.

Oyers A  orepuroe mmomecrso 2 X , F<A  Guxoumaxr x
OF 7 -okpecrzocts F B A . B cmay GuROMmAKTHOCTE
vHoxecTBa / ¥ otkpsrocT: umomecrsa OF B X , mafinercs
raxoe /7 -oTKpHTOe MHoxectso )/ B X , wro F< ]/E[Vj-‘c'&f.'
CymecTsyer Taxoe J7 -orxpuroe 3 X  wmomecrso (/ » 9TO .
FEUE[UJ-‘?]/ . @ fnc{:/'?zys];,a/c)(~1 , HO
‘TaK Kak [U]SA , TO FZA]/:/-'ZV g B0, ];”0/.:/%,4%
[,,O/GX-i- ; OTCHNa CHELYeT, uUTO _Z;qo/CA—f_Z;p/c’,l/

IIpmvep I.I.2. Syuxmm In a/c i 0/”‘% HE MOHOTOHHH
0 IPOY3BOJBHHEM BCKILY IIOTHHM NOLMEORECTEAM KOMIAKTOB.

[IycTs X - MHORECTBO TOUEK eNWHWYHOI'O KBaUpaTa HA ILIOC-
KOCTH, ¥y KOTOPHX XOTA OH OIHA KOOpAUHATA paliOHAJILHA /3:?] : fle=
HO, 49TO O/z'm)( - fnd)(r 1. Tax Kax )( IIPOCTPaHCTBO CO
CYeTHOI 0asoil, TO CYmeCTBYeT Taxoi KOMISKT /73.: s YTO

c//'m ]7; " f n 4/ /er =7 a X TOMEOMOPJHO HEKOTOpPOoMY
z
TOIMHOXECTBY )’ IIPOCTPaHCTBa /Za /2] y CJeILOBATEJBHO

IndYz=omY =1 u Jl,a/oy:a/;%y:g, Paccmor-
2 [y]n,ti » HEMEEM I’”’/c [yjaf;{: O/J'mc. [yJI&f =1

Jevva I.I.I. Eemm Y 77 —CUKOMIGKTHOE pACIIHpeHHe /3;?]

J7 —CUKOMIAKTHOTO NPOCTpPaHCTBA .:\’ , SCCOLMIPOBAHHOE C J7~ =0u—-

KOMII2KTHO# Gasoi N:ZQ‘\}«M , 10 dmYE J“/‘?)&%M/A} é-‘@f-“v}*ﬁ

Ioxasarenscreo. Cmerema (e = 2/ A )j“% s THE
0(@):)’} [ X\ Q,;jy 5 ABNAeTCH Gasoit Gukovmaxra Y
u Fe OCh) = Fey O, mag yméoro ok /3%]. Tyers £ &

—

@  NpOWSBONBHHE IWSEHHETHHE GUXOMIAKTH IPOCTPAHCTBA pa



"'J\i U"'

Torsa FeX.P.  Hatmyros rame  J(Q, YeOfes)) i<fk » o
Fs‘_go@ysgg K[ X\ 2. Toxosas ¢ (2, =)/
Fo V< { Fa, oAy _—}_{{ng Ci;- B cmay TeopevH cyv m Beo~
DeMH MOHOTOHHOCTH ToxydaeM, ¥To almly VSJA?@Z)QJ'M szQ,‘-}‘.= e
flcHo, 4TO Xl([VJlV_)=(Xl[V])U% F<y ?.C.X[[V_]) V/}(X[[V_U:¢)
IOSTOMY COIVIACHO [2 s CTDs 450] moxydaeM, 4TO o/;m )’é
supioimbFoyOn: Qs cord. S

Cremereme I.I.I. Eeom - X - 77 -GumovmaxTHOe IIPOCT PaHC T~
80, & 4ZX 77 -pacumpenme mpocrpaerza X ,r0 oméY<
dimX+ 1.

Crencrere I.I.2. Ecim X 77 -CEXOMIAXTHOE IIPOCTpPaHCTEO,
70 a/;‘MGX < c/z‘mX'* i

B (M.G. Qezelambous, [lﬁ{] ) moxasamo, uro ecxz X 7 -Gu-
KOMIAKTHOE MDOCTPSHCTEO CUSTHOTO TuNa, & Y 7 —CHKOMIAKTHOS
pacmsperme mpocTpancTEa X , TO0  ofim )< ..Suf-’)/a/,mgg/' 294
& -6nxommaij+j : Mpmiep I.I1.3 mOKABHBAET, YTO JeMMA
I.I.I naer Gomee TOWHYD OLEHKY Jaxe B TOM CJIy4ae, KOTHA X
IPOCTPaHCTBO CO CUeTHOH Gaszoii.

ITpmaep T.1.3. PaceMoTpmM mHTEpEAT )('/49, f) C WHIYLNW-
popanEol Tomomormedt ms mpmiof K% Tyers ZX  mpomsmoss
HOe /7 —paclmpeHWe, aCCOIMEPOBAHEOE ¢ /7 -GUKOMIAKTHON Gasoi
R Z Q}dé " MmoxzecTso Ay &y He CONEeDRUT BHYTDEH-
HEX TOWeX oTHocHTemsHo K L IG0T0 L e A ; TOSTOMY
COTWIACHO Zé,o‘fz:ﬂ , noxydaen, wro  Jhol Fell <O
Cacrema 0{“7=Z)0(@>L54 - Gasa mpocrpercTea ZX X
24 ABNACTCA COBEPUCHHEM DPACUNDESHZEM OTHOCHTENEBHO BCEX 9Je-
MEHTOB CJ ; CNENOBATeNBHO, ofim & XsindlX<1 , &



LPT

23 [Y{ nwomyuaem womsxo  <)m X< J.

penzoxenue I.1.3. BEem X j7 -GukoMmaxTHOe mpOCTpaHCTEO
z A mnpomssoxsHoe momamioxectso 3 X , To JadiA sInd, X+ ,Z)
a' ecJm /4 /7 —CUKOMIaKTHOe IIOIMHORECTBO, TO (/,'mé /459/"”% X+i.

JORa3aTeabCTBO. U3 ompemesenma GyERmmE 7 ha/c BHTEKa~
er, uwro Ind.A 55‘?’!-5‘20/; P:PcA ; & - Gnmoymamj-f-f/.
cxenosareasto  Lnof. A s In o/,,/\/ sk |
- CoruacHo Jremme ‘I._I.I, : C/f'r_/s_/o/“] 55%2)0/,,,,,_‘@“; B e A)

f -dnaomamj-r 1", a corzacmo LT ofym ‘/0/] :a{,-ma r
T.€. d,‘ch 55‘702)6/"’” P @‘5,4? $ - OUKOMIZKT =B
CHJIy OHKOMIAKTHOCTH mox{ecwéa é mMeeM, 4To c/zm f:aém C;é‘
2 oim, P < clim, X J11] , CJEeNOBaTENBHO, a//mc As
c¥9nnc_ﬁj+,f . :

IIpemroxerme I.I1.4. Ecoam )( // —CHKOMIIAKTHOE MpPOCTpPAHCT-
B0, 70 Jndd Xz O&> fm/,,/){zﬁ , TZe /o)( MaKCHMAI b~
HOe /7 -pacuVpeHHe IPOCTPaHCTEA X .

JoxasarenscTBo. IycTs In o/ _/OX =0 , TOIA OTKPHTO-
SaMKHyTHE MHOXECTBa 06pasynT B X das3y, CJeIOBATEJBHO
Ind X=0

IlycTs JM/OXr-O , T.€. B X cymecTsyer /7 -Cu-
KOMIaKTHAS 0asa &J U3 OTKPHTO-BaMRHYTHX MHORECTB. PacCMOTpImM
aCCOLMMMPOBAEHOE C Cazoffi W 7 —CHKOMIAKTHOE pacupeHue zfr\/
npocrparcTsa X . CoruacHo [3,?] ) ﬂ( w) - Gasa mpocT-
parctea 4X 1z siemenT: 0( w} ~ OTKDHTO-3AMKHYTHE B 44~
MHORECTBa; II09TOMY Zh a/c g /Y =] CymecTByeT HeIpepHBHOE
orodpaxemze £ P X —>£€X , mommecrsemmoe Ha TouKax

MHOZECTBA X)- /'nd[/DX\X)zﬁ) OB TOMY g/,*mf”:?;gﬁ




29,

7 corzacro /9|  momysaem, uTo Oﬂ'm/DX-‘o/fméﬂ X¢ ol 4 X= O
T.€. o//‘m_/o)(r- dd : TOTHE U fho/,;/J)fxﬂ

Cnepcrene I.I.3. Ecam /\/ J7 —CHKOMIAKTHOE INpOCTpaHCT-

8o, 10 Jno/,X= O  rorma u roxsko Torma, xorma dim, X=0
[oxasarerserso. Cormaczo /7{] ., dfim /p/Y:: dim, X ik

corzmacio /2] . dolim. /0/\/ & &5 Tnd, /)){—y Torma ©s mpen-
aomerua 1.I.4 cuemyer, uT0 ofim X= (0% AO/X o,
Caenyouge JeMVE noz«:asmaamcﬁ QHAJOTTYHO TeopeMam 13 & I4

miaBH I 73 [2]
Jenma I.I.2. IlycTs 6--'35) 53 5 F.s,} - OpPOU3BOJBHAA KO-

HevyHasg cHcTema /7 —-3aMKHYTHX MHORECTB J/ =CUKOMII2KTHOT'O
mpocrpancrea X . Tornma /7 —OKDECTHOCTH ﬁ:ﬂﬁ;}-  G=OK
9THX MHOXECTB MOTYT OHTH BHODaAHH TarUM o0pasoM, YTO CHCTEMH &
z wzfﬂz/'“)&s& (maze 6 m [Wj:/[f?z])---)[asj )
OyZyT HNOXOCHH MERILY COGOi.

Jevva I.T1.3. Ko BcaAROMYy KOEEUHOMY /7 —IOKPHTHD &/ 4G, )‘g}

/7 —OUKOMIIZKTHOI'O IIPOCTpPAHCTBA X CymecTByeT KOMOMHATODPHO
BINCAHHOE B HETO /7 ~-3aMXHYTOe HOXpHTHE & < Z/c; e, g
[Iperomerme I.I.5. Ecoam B /7 —~CUKOMISKTHOM IIPOCTpAHCTBE
X  IA% OpoWsBONBHON NESBOHKTHOR Napy  J/ ~BaMKHYTHX MHOKESCTB
A 7 3 cymecrsyer GuKOMIAKTHAT NeperoponKa &  pasMepHOCTH
cﬁ‘me}q 5 20 o/a'mc_,Yén-rf.
Loxasarersorso. Iiyers v = G,,-,%%% 7 -noxparue
IPOCTPAHCTBA X . Corsacuo Jemve I.I.3 cyumecTByeT BaMKHYTOE
77 -mokpurme G < 7FA -, &3 ., KOMOUHATODHO BIMCAEHOE B cu.
Il0 yCXOBYD Iig NpOWSBONBHOTO ¢ Memny A m XY O, cy-
WecTByeT GZKOMIAKTHAST Neperopomxa C,; , DasMepHOCTH o/fméi-f N
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CHELOBATENEHO CYWECTBYDT TaKie /7 =OTKpHTHe MHOxecTBa U/
w Y wo Eelr oy XN0re O, L vial s
x . XiCos WU v 02438 . Tomomm V=0
V ;) (/[UJ] . ®orma  £>1 . flemo, uro

ZVB /5 IV3B0HKTHAA CHCTEMA, BIOHCAHHAS B (U . one—-
MeHTH CUCTOME Y 77 ~OTRDHTHE MHOXSCTEA. $=X| 5{ |
(/FzU;-UC dimPs a/mf/? n., 5/90@'3 ~II0K~
pH'rne MEORecTEA P Hyc'rz, /¢ -KOHewuHOe SaMEHYTOe IIOKPH~
THe KpaTHOCTZ  $ 4 +2’ , BmmcaEEoe B 4! . Coruacmo menmte
I.1.2 cyumecTByeT Tarkas cucTeMa y" ~ J7 =-OTKPHTHX MHOXECTB
5 X , uro KpaTHOCTS }/‘iém*.f u }’" BONCEHA B 4V .
Torma Y= Y’UY” BINCAQHHOE B &/ JT ~IOKPHTHE IpoCT—
pancrsa X , xpaTHocTH KoToporo <a+Z , m.e. olim X<n+1.

Teopema I.I1.3. Eem X J7 —OHKOMIIAKTHOE IpPOCTpPaHCTEO,
0 olim, X € Tnel, X.

IoxasarenscTso. B Z) ha/CX z co , TO INOKA3HBacMas

@OMJI& BePHa; CJAEHOBATEJBHO MH MOREM IIPENIIONIOXNTE, YTO

Ind X=n<eo , T.€. IJIA TIPON3BONBHOR mADH U35
DHKTHHX /7 —3aMKHYTHX MHOMECTE, MERLY HUMK CYmECTBYeT GUROM—
NeKTHAT meperopomka (  pasmepmocts  Jaof/ L <n-1
rotmia  om(C $n-{ ¥ 0 mpennozemmw I.I.5 moxydaew,
70 o/z'mc X< n

Teopema I.I.4. JlI7 BCAKOTO /7 —~GUKOMIAKTHOTO TOTAJBHO Ye-
my#4aToro ZS_] IPOCTpaHCTEA X Beca / ¥ pasMepHOCTH
Ind, X ¢n - CYmeCTBYeT Takoe CWKOMIAKTHOE paClMpeHne

ex o wbX:m 80\ X)¢0
Ind. X ¢n.



_— -\;4—

Jokasare) 2TBO. PaccMoTpuMm cucreMy OJ = {G} , Tme
d6A
G, /7~ oTKpTHe B X u Tnalbid G 255 25k ;
flco, yro W  Gasa ImpoCTpaHCTBA X . CymecTByer cmcrema <'Scu
MOUHOCTE £ , Tak®e SBIAOUeEeCH Ga30f IIPOCTpaHCTBAa )( . B cuiy
TEOPEeMH CYMMH V' MOXHO IONONHETE Io Taxkoit /7 —GuKOMIAKT-
HOlf GasH Gd*=g)&;}m, YT0 /CJ */--Z" i ];-qc//?z G;g -‘-"-/2-1
L JGOTO B & 5. Tyers X Gukovmarrioe paclm peHne
IIPOCTPaHCTEA X , aocouﬁHpOBaHHoe c Gasoit [36 J Toma
: ( w ) Gonbmas Gasa IIPOCTPAHCTEA f X /:é
Fzng(Gﬁ> LA JG0TO /368 , T.€. ce)ff/(
Indd, exX <n.

Teopema I.I.5. Jis JmoGoit MOUHOCTH ¢l ¥ JI000TO IEeJoIro Yuc-—
h

m  hzl cyuzec;ByeT OMKOMII2KT /7 Beca ¢ M pasmep-

z
mocTy  offm /7 ¢ , Comepxamuii TomoIoTHYecKu# 06pas Boa-
KOTO /7 —GUKOMIIAKTHOT'O IIPOCTPAHCTEA X Beca / U pasMepHOC-
TN d’mc,)( n.

loxasarenscTB0. Kiace /7 —GUKOMIAKTHHX IIPOCTP2HCTB Beca §Z°
c qu,_)( €1  pasduBaeTCA Ha NMOIKJIACCH 0{6/4 II0IIa pHo
TOMEOMOPPHEX MEXIY COGOf mpoCTpPaECTE. BuGepeM u3 Kammoro xjacca
A IIPOCTPaHCTBO Xd I pacCMOTPHAM IIPOCTpPaHCTBO >/"-‘ 6/“U/0Xu
ABJIFIOUEECA IUCKPETHOL Ccymuoll MAKCUMANBHHX )/ —pacum peHuii
IIPOCTPAHCTB Xa OuerniHo >/ JIOK&JNIBHO OWKOMIAKTHO. Tax
Kax G/ch,l— c//m /0)\,; = a//m/OXd y TO
dimYsn

s ymdoro A\ - cymecTsyeT T'ONMe OMO pdim3M JC X _____.?IZ'
CJIeTOBATEJEHO . X J7" =CuxommaxrHO. Ilosroxmm DC

JC/ X, — JC X llycrs /‘EJCXd Taxoe



J7 —pacmmpeHue IPOCTPRHCTEA fd)(d , 4TO cu( e ﬁXd)SZ'.
CymecTBYeT MPOXOIRSHITE " pX, — £ X, [3F oToGpaxe~-
HUS 36: . Tax xax w?c;fj;d)ig /2}6. To[cy:jecmayer ToMeo—
Mo pdm3M gd;/zngdﬁ[‘ f‘ gd;: oTo0paxaeT /OXd B ]Z
) oﬂ&E{x‘* ToMeoMopduam. OTOSpameHue HpoCTpaHCTEA Y md
COBIAJanIee HA KaxIOM CUKOMISKTE Jon o, & ﬁ 0G03HAYEM
Yepes JC . Ilpomosmenye Jf Ha ﬂ)’ oGosHawmM wepes kL |
s moctpoemma orodpamerus © [ gy —y [ < CTELYeT, uTo
OHO GyHeT TONONOTHYECKIN Ha KARLOM MEomecTme X S PXas }QY
CorzacHo [2] CYWeCTBYOT TAXKOM CHKOMIAKT /7; I Taxue O0TO0-
paReHus g:ﬁy——?F; i f:]];-;[z. , 97O |
olim I clim 740, (I)sw(I9sz n F Rg - Onodpa-
EeHue ABIAETCA TONONOTWYECKEM Ha MHOxecTBax X, , IOb-
TOMY TOIOJNOTWYECKEM Ha BSTHX MHORECTBaX OyIeT ¥ OTOCpaxeHWe dcg .
T.€. MPOCTDAHCTBO X EX‘* TONOJIOTHYECKE OTOOPaKeHO B GU-
KOMIIAKT f];,h . Tax Kax ]7; CONepEAT, HAIDUMED, TONOJOIEYeC—
KU oGpas /2 =MEepHOTO Xyda, TO O/f'm 77;= n.

IIpennoxerme I.I.6. Ecax X J7” —CEKOMII2ZKTHOE IIPOCTpPaHCT-
BO, TO Iho/jOX-i‘ Iho./cx.

JoxazaresrcTBo. Eeim J A o{c X T co , TO NPEIJIOKECHNE OYe-

BUIOHO; NO9TOMY MH MOXEM IDPEeIIOJORUTH, YTO Ih O{CX: h< oo,

lycrs f, = f, nmpomszomsmme mussumxrEme 3 o)X  MEOmeoTBa.
CymecTBynT TaKWe OTKPHTHE B f’X vaoxectsa (Of = OF
qTO 0};/)0/;:@ u EEOE, 531)2. ycts W -
cHCTeMa BCEX  J7 -OTKDHTHX MHOXECTB mpocTpaHoTsa X ; coTuac-
HO [3{:’7 ; O(w)-‘ dasa IpPOoCTpaECTBa jOX r\m; NO5TOMYy Cy-
megmym raxze Y ‘¢ o , uro [ SKZO(K"):U&.-‘?
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(,jz)[{xzf /F A f 2 ooz /4,, [UJﬂX 14
sauszyro » Ff[UJ/JX))i(@]nX) ([U]/)X) U/)X) VG, RU;

CUKOMIIEKT X ; HOSTOMY ; OUKOMIIAXT, 'I‘ e.
Ai J] ~3aMKHyTOE MHOXECTBO. fCHO, 8O A NA,=¢. Cy-
mecTsyor Takme )7 -oTkpurHe 3 X  MHOmecTBa Vz ¥ Py

a0 V,NV,=¢ ,X\@':V‘(/Vz , @ Ouxommaxr u
TadP£n- {.  Cymecrsyor Taxme /7 -OTKDHTHE MHOXECTEA G&-)
i=12 o A GC[G]V ; rorma A; $G,
X\V < X| [G] ¢=/g ' cuenosaTeNBHO A; é(){ V)
5 GIA30CTE, COOTBETCTByOmAs Gase &J [3?? s TOTTA
[A] NXV] s s mooom [INX], ] e
pX\[XWJ A vig- O(VW(@
S “[U]S[U/]lex [Z-U]/)X]ﬁ«( OVeps &3 =12 - I"O{JOX‘“

Bonpoc. ChnpaBenmMBO HJHM HET DPAaBEHCTBO I ho( X ].-ho/ /OX
IJIA Kaxnoro /7 -CrroNmaxkTHOTO (maze CO CHUeTHO# Gasoit) mpocT-
paHCTBEa X ?

3ameTrM, 4TO €CJZ 3TOT BONIPOC peliaeTCH MONOXUTEJEBHO, TO
rorma ¢ momomen (B.A.lacHHKOB, Z:ﬁ] ) MOXHO MOJYUMTH pPaBEHCTBO
0/;‘ “%X:-' -[hO/cX IJA BCeX  J7 —OCHKOMIIAKTHHX IIDOCTDPAHCTB
cO cueTHo# Gaszoi.

C momomsn npemioxerus I.I1.6, axanormaHo Teopeme I.I.5, moka-
3HBaETCA _

Teopema I.I.6. g Jmdoi mompocTy £ X JIOGOTO LEJOTO

wnera  h%()  cymecTByeT GUKOMIAKT %h Beca ¢ ¥ pas-
Me PHOCTH I nc/ lf/ h , COIepmauyi TOmOJOTHYECKH# odpas
BCAKOTO /7 —GHKOMIAKTHOI'O OPOCTpPaHCTEA X Beca J ¥ pas-
Me PHOCTH In O/GXé I3



e,

Teopewma I.1.7. Iyers §:{— )  comepmermoe oToSpaxemue

J7T -CHKOMIAKTHOT'O IIPOCTpaHCTEA X Ha )7 -OMKOMIIAaKTHOE IIpOCT-
PaHCTBO >’ u w>’=7( e . Torma cymecTByoT Takoe 7 —Gu-

KOMIAKTHOE HPOCTDAHCTBO Z N COBEDIEHHHE oToGpaneHuA & X7
x L:Z2-=Y , uro f:ﬁd@ ¢ c//mcz:sd,'mc){ 7 w? <X,

JoxasareJscTB0. Coepsa IpPeIOAONKEM, YTO )’ JIOKaJIBHO Ou—

KOMIIQKTHOE IIPOCTpPaHCTBO. Torma X JIOKGJBHO OUKOMIAKTHOE, -
HaJTbHO KOMIAKTHOE LPOCTDPaHCTBO. CymecTBYDT ONHOTOYEYHHE GHKON— -
NaKTHHE DACUMpERMs A X w XY Tak ex F  cosepumemmoe
OTOOpaxeHrne, TO CYWECTBYeT IPONOJIRCHEE JZ- : oLX '-->o{>/
0700 paxeHus f g oky IIPOCTPAHCTBO CO CYETHO# 6as3oif, mosTOoMy
COIVIACHO [3{] CYmeCTBYeT TAKOH MeTpU3yeMHH GUKOMIAKT X 5 u
TaKue 0TOCDaReHAS g',-o{)(.—ez' i Lrmiaa Y |
;:-E;cr?' ’ GAMZ%cAmo&X u wZ'éwoan ZQ-
Tosroxma gX-‘-'.Z , %’:g z %;:ﬁ . Torma _{-Kg ;
WZ <o . £ © 2 comepmemmme orodpamemia, o9 TOMy £
JIOKANBHO GUKOMIAKTHO X OQ‘(@)(}X):Z’} 2 , T.e. 2 ap-
JLE€TCA ONHOTOUEUHHM CHKOMIAKTHHM DaCIMpeRWeM IPOCTDAHCTBA 2  ;
CIETOBATENBHO, Glim 2= clim 1 pZs dimZ s dimoc XschimXselim pX <dim X
[ycrs Y JT -OUKOMIaKTHOE, He JIOKAJBHO OHMKOMIAKTHOE
IPOCTPaHCTEO. JC-: /OX —> /‘z)’ IPONOJIKSHAE OTOGDPEREHAS )C [3,?])
ne /‘z)’ TaKoe 7] -pacimpeHye OPOCTpPaHCTBA )’ y YTO

w/z )/.é Zo . X) Kax COBEPmEHHHE IIpoodpas IpOCTpaHCTBA
Co cueTHoll Gasoif, MPOCTPAHCTBO CUSTHOTO THNA, T.e. /OX L X
QUHANBHO KOMIAKTHO; LOSTOMY ﬁX \X {) -CoBepIeHHO pac-

moxoxeso B pX [8ff . Tax xar f  comepuemsoe oroSpamerme,
a He JIOKANBHO GUKOMIAKTHOS IPOCTPAHGTBO, TO oz/{ féo)( \X)):



w(/zy \Y):ZO. COrzackHo Z:?I] CyucorsypT Taxoft xovmakr 2,
Takoe ero MONIPOCTPAHCTBO S K Taxue HeMpepHBHHE OTOGPAKSHUA
g&:}(-—;Z' u f'ZJ—?/y , UTO ;:ﬁ‘ Ph g
g’{ﬁX\X)EB . dimB <0 , ofim 2" % a//‘m]o)é
c//fma)(, w{Z)éw[/fY):;C,' Hourozm gX-?Z . feno, uro £

GUKOMIAKTHOE DaCHEpeHWe IPOCTpaHcTEa X . g:.- 5‘;;‘ r p- A?; |

7

: (R : 5
c?BepmeHHHe OTOCPaxeHUA U f.. ng, e g{ﬁX\X)’-Z 12 c g)_
2\ A (UHAIBHO KOMIARTHO X | imBs0 ; crenosa-

PEIBHO O/;M(Z ) Z)&O . mosToMy 2 JT-GUKOMIAKTHOE
IDOGTDEHCTEO, & & J/-pAcUUpeHe HpOCTPRHCTEE 2 , OTCh-
Ia CJemyeT, d4TO o/fch = cA‘m JOE SdimZ 'é o/z‘mc)(, fcwo,
wo WZ$X, |

Cremcrane I.I.4. IlycTs X J7 =CEKOMIIQKTHOE IIPOCTPaHCTBO
CO CueTHoi Gaszoi. Torpma caenynuye YCJIOBES SKBHBAJNCHTHH:

M q/:mX T G{J'MCXj

2) LI KaxIOTO COBEPUEHHOTO oTodpaxemma F: X —» ;
e >/ J7 —OUKOMIaXTHOE INIPOCTPEHCTEBO, CYWECTBYOT " —0h~
KOMNAKTHOE NPOCTPAHCTBO X ¥ TAKWE COBEPUEHHHE OTOGDAKCHUS
Oq;)(—ayz ¥ RiZ—) , uro Jcﬁﬁc? , cé'rnjogf
dimX g @wZiw@w) =X,

JokasarenscTBo. I) => 2). BurexaeT u3 Teopemx I.I.7.

2) = I). Oyerp F:X—>X rommecTmenHOe oToSpame-
me, Toria X =4 , mosToMy o/z‘mc)(: aﬁ'm_/o)(: o//'mjog.f
o/;‘mxéa/fmﬂx-‘-df'mc)(- '

Jemva I.I1.5. Iycrs [ Takasg 7 -3aMKHYTasg IepeTopOLKA
Mexny Muomectsamz P z Q , uro X\B=0,U0, G, n G
J7 -omkpure wmoxectsa, FP<O, , Q<0 , 0,N0:¢.
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