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BRBRELEHUE

Hacrogmaa muccepraiuys HOCBANEHA BBEIEHIO O0COCMEHHEX BECOBHR

npocepaHeTs Hukosbckoro-becosa nepronyeckux (YHEIMHE opHOlt nepe-—

MEHHOI ¥ MCCJENOBANNN PasJVUHEX 3a85au KOHCTPYKTHBHOI Teoprn
gynmuit ¥ Teopuut papos $yphre B BTUX IPOCTPAHCTBaX. B uacTHoCTH,
uccyenynTes CTPYKTYDHEE U KOHCTPYKTHBHEE cBolicTBa (yHKIMI C KBa~
SUMOHOTOHHpM Koo(XiMeHTamy $ypbe B NPOCTPAHCTBAX CO CTEIleHHEM
BECOM, M3yUaeTCd CXOUUMOCTDL DsNOB, COCTABJICHHEX U3 KOD(PIMUMEHTOB
Oypre, Tax HasHBACMHX, "cxaTwk" (YHKIMI, yCToHABIMBAWTCH DKBUBA~
JIEHTHHE HOPMMPOBKM PACCMATDPUBAEMBX IPOCTPAHCTB U NOKa3LBaNTCH
COOTBETCTBYOIME TEOPEeMb BJOKEHUA.

HeOGXO,U,MMOCTb BBENEHN 1 UBYUEHUs] BECOBHX &HAJOI'0B KJacCCHh-
YECKUX IPOCTPAHCTB B 3HAUUTENBHON CcTelneHd O00BsACHIeTC s BO3POCHNM

B IIOCJENHME T'OJli MHTECPECOM K M3YUCHMI0 DPA3JIUUHHX HM3BECTHHX Orepa-
TOPOB B BECOBHX [POCTPAHCTBAX = CHHIYISDHHX HHTErpajioB, MaKCU—
MazpHOro oneparopa Xapnu-JuTTiaByna ¥ omepaTopa Xapmi, oreparopa
B3STUS DapMOHUUECKOI'0 COIPSXEHNA, OIepaTopa Ba3ATHA oTpeska Typbe
PasJIOKEHUl 0 OPTOT'OHAJBHHM CHCTEeMAM U 1.

Kak usBecTHO, CHUHIYJADPHHE MHTErPaly GHIM XOPOWO M3yUeHH
B BECOBHX ZF ~ IPOCTPAHCTBAX CO CTENEeHHHM BecoM Xapioyu U
Jvrrasynom [64) , K..BaGenro 5] , U.Creimon [51]) . B 1972 rogmy
B.Maxenxoynt [39] MIOJIHOCTBI0 PElUsl ONHOBECOBYH NPOGJEeMy O Hempe-
PHBHOCTH MaKCHUMANBHOT'O oneparopa Xapnu-JUTTJBYNa B BECOBHX Z‘P -
nmpocTpaHcTsax. B nenom B pane paGoT, BHUENUNX Mocae PaGoTH [39]
U3yuayuch NPYyTHe KIACCHUECKIe ONepaTopa B BECOBHX NMPOCTPAHCTBAX.
B uvacrrocTy, B paGore Xanra, Maxemxoynra u Bumena [62] HalineHu

HEOOXOAMMEE VM NIOCTATOUHHE YCJOBHA HA BECOBYIO (IyHKIVO DX KOTOPLIX
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oIepPaTOpP BIATHUS IAPMOHNUCCKH CONPAXEHHON OKA3HBAETCS HEIpepHB—
HHM B BCCOBOM LF - IPOCTPaHCTBE.
0G30p BTHX M IPUMHKROIMX BOIPOCOB CONEPHUTCA B 0630DHON cTaThe
[22]. |
Usyuenne BecoBHX aHAJIOI'OB KJIBCCHUECKMX MPOCTPAHCTB IIPENCTaB—
JseT MHTepec TaKie M C TOUKM 3peHuf IapMOHIUECKOTO aHajiusa, B
YACTHOCTH, MCCIENOBAHUS TPUIOHOMCTPUYECKMX DHNOB (YHKIMNA U3 Be-
COBHX IPOCTPAHCTH, »
0Gruno mpocrpancrea 0.B.Becosa Bf,“c ONpEeLeNsnTCa Kax
npocTpaHeTsa ¢ Hopmo#t (cM., [I/ﬂ n [42])
% 1 A
(S, =0+ S | (AUl o
bt J T E

P/

S

rge ,’1é P,*c‘< oo 3 wk(i)g)P - MOLYJNb TJIQOKOCTH K = I'0
nopanKa QyHKIpA _f; B LP , d>K ,a WY HP - HOpMA
B )_ P (O)ohT o
. p & A
IIpu “t=oe BP"" . ofo3HayanTca uepes. Hf’ U cra-

HoBUTCs mpocrpaHcTsoM C.M.Hukonsckoro ¢ Hopmoit
(4,9, .
[E = HEL + Sep — 2 (0.2)
Hf’ P tvo =

Teopus u pasauuHpe npuwioxeHua mpocrpaHcTs Huxompcroro-Becopa, Kak
u mpocrpaHcTB C.J,CoGonesa, MUPOKO OCBEmMEHH B M3BECTHHX MOHOTpa-
guax C.M.Huxonscxoro [42) , U.Creima [5I), X.Tpubens [ 57] . B
9TUX %Ee MOHOrpPaUAX COLEPKATCA PaBJUUHHE TEOPEMH BJIOKEHUA A
®TUX I[POCTPAHCTB.

Kak usBecTHO, Teopus BIOXEHIS PasHHX METPUK, Gepyumas CBOe Hauayro



= b=
B patorax Turumapa [56} ,Xapmu u Jurriasyna [63] 0 BJIOKCHNU
renbJISPOBHX MPOCTPAHCTB, BIOCHENCTBUK Chila DasBiTa B paénmx
Hanpabienysix B pasorax C.M.Huxonbexoro ( nna F{ ~IIPOCTPAHCTB) ,
0.B.Becosa (mia [P -mpocrpancts), C.B.Creuxmua - A.A.Komomxosa
(o6o6menne TeopeM Xapmu-JMTTIBYJe Ha S3HKE HAWIYUIMX NPHOIMXEHH) .
[IpoGrnemsl BOMEHWA HEBECOBHX KJIacCOB (yHKIMiI MHTEHCHBHO pPas3BMBa-
auck u B padorax ILJI.Yabanosa [58] - [e0) s KOTOpHE CTHUMYJM-
‘ POBA&JIM ONpefeNeHHoe PaspuTHe OTOi Teopun B neaoM (0630p 5TOro
HalpaBlIenus MOXHO Halitu B[R] ).

BaxHrie ¢ TOUKM BPEHUS NPUIIOXEHUI TeopeMbl BIOKEHUA Da3HHX
BecoB 1us BecoBhx npocTpaHcTB C.Jl.CoGomepa OwuM TNMONYUeHH B pa-
6orax J.JA.Kynpasuesa [32] = [ag] . JanbHeiierMy pasBUTHD DTHX
pesynbTaToB nocBaueHs pa6oTu A.J.[JxaGpausosa (cM. [18] ). 06z0p
MHOI'MX Pe3yJbTaTOB [0 TeOopeMaM BJIOXEHUS, OTHOCHANMXCS Takxe M K
CMelmaHHEM HOpMaM, cofepxuTca B crarbe B.U.Bypenxosa [15] .

O6o6uennsie npocTpaHcTBa Hukoabckoro-Becosa crpoumuch B
pane paboT M npAd 3TOM OCOOUWEHMA CBASHBAOTCH U C COOTBETCTBYOUMM
BHOOpOM dyHKIMK CpaBHeHUA (BMecTo %-_d B (0.I)). Ormernm
padorn M.K.Illoranosa [45] - (47] , B.M.Koxnnamsunn [26] - [27] .
A.C.Jlxagaposa [I9] - [20] , M.Tombmmaua [I7] u mp.,npruem, HanGo-
Jiee ofmas KOHCTPyKIMa GOwia mpepioxeHa M.K.IlloranosrM.

OTnpaBHEM MYHKTOM JUIA HAlMX MCCIENOBAHMII MOCIYXUM PE3Yib—
taTe B.M.Koxunamsunn [263 - [27] » KOTOPHI oOmpelessieT NPOCTPaH-

CTBO 8;:: % Cc HopMoit
7 5 f/t
Uty <14, -+ [l s 4077

e 7< ID,Z <eo ,a Y€ Z-K, ,T.€. I HEKOTOPOT'O
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>0 Yee L — 1IOYTH BO3DACTAET M JJiA HEKOTODPOIO
S (o,r) P t* ) - mours yousaer na (0,s=)

B uwactaocTr, B.IM.KOKMNAUBINE M3YUBHH yCJOBMA IPHMHANICHK—
HOCTH BBOJEHHOMy UM OCOOCHEHHOMy IPOCTPAHCTBY QyHKUURA C KBasu—
MOHOTOHHHME Kos@dunuenTamu ¢ypne (T.6. C TaKI{MH KORQQMIneHrana

A, , 49T0 AJA HEXOTOPOIO ) n ak MOHOTOHHO
yOHBABT K HyJn).

OrmeTHM, YTO mcc’axe,z;oxaaime HOBCZEHUA DA3JIIYHHX XapaKTepuc—
THK QYHKOMH ¢ KBasUMOHOTOHEHMI KODOOMIICHTaMA @ypbe NIPOBOZNIHCE

Tase U MHOIM ADYTHMA SBTOpAvM: Xapam u Jurramyxom (om.[23]
7.0, ¢.193), A.A.KoHwmkosum [28],[29], Amaswmuem [ I] , Ackz I

Beiinrepom [4 ] , Ackm [3] , J.Jeiiznepon [34], [35) n zpyrmam.
Ilpnuem, BCE JHOMAHYTHE DACOTH NOCHANEHH U3YUGHUN lf" - Xapax-
TEepUCTUK Takux QyHKuuii. /I3BECTHH TaKie OCOCWEHZA YacTH yIOMAHY—
THX PE3yJbTATOB Ha CHVMMETDHYHHE IPOCTPAHCTBA (cvr. , HampumM ep,[BO]
cTp.238, [49] ). 7 '

B padomx B. M. KoKmnamsmin fzs] , [27] noxasasn, B wacT-
HOCTH, TEGODPEMH O CTPYKTYDHHX M KOHCTDYKTHBHHX CBOiCTBAX QyHKIMit
C KBA3UMOHOTOHHHNZ KOD(QWMIMEeHTaMA B OPOCTPAHCTEE / p » CTO-
MOWBI) KOTODHX ¥ M3yYalTCA CRBOICTBE Tarux QyHKLU} B 0COCmEHHOM
npocTpaHcTBe HHKOJECKOI'O-becosa. i )

CnenyeT OTMETHTH, 4YTO TeOpeMy O IPHHAAJIEXHOCTH (QyuKuut c
KBa3UMOHOTOHHEMI KosdiumumeaTamy Qypbe OCHYHOMy HDOCTPAHCTBY Beco-
Ba paHee poxazsaax P.ACKu [3] 5 3T6My Xe Kpyl'y BOIPOCOB B HEBECO-
BOM CJyuae NOCBAWEHH Tawxe pacors J.Jefixpiepa [34] s [35],
M.Msymz 7 C.Jsyrm [24), M.Bepmma [10] , [II) z apyrmx.

Teopera (B. M. Koxmnampuiz).  IycTs ﬁ@ Z (o 5 ) 4<F< )

foxy ~ Z Que Cof k.
K=1
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¥ XORQPULUEHTH Ay xBasUMOHOTOHHH,

Torpa cnpasejBa oIeHEKa

¢ Z—@«‘CP/Z<E (f) ¢ {Za )2y 1P }

k=2n k=ht1 it 2 (0.4)
(4] s
( E) o { 2Kl,2_dp (zw)pz Z a_ h } (0.5)
h [Vs]+4
rge E n({”) P - Haujyuuee NpUOIMmxenue QyHKLUN 7( B MeT-

pHrKe ZF TPUIOHOMETPUUECKUMU TIOJIMHOMAMI CTEelleH! He BHIle oo

a CJK({;S)F_ - k- oif MOZYNb TVaNKOCTH (yHKIUM Ef B Z,o .
3aMeTuM, UTO I MOHOTOHHLX Koodduiuexros omeHka (0,4)

6una noxasana A,A.Komourosuim [28] , koropmii noKasay, 4To Jia

p>2 B zepom ~nepasencrse (0,4) cymqy Z. () HeJb3s
K=2n
3aMEHUTb Ha, Z () (nna 7<p< X oT0 MO®HO chenaTs).
k=h+1

JanHag nuccepranys IO CBOEMy COIEPKAHMI0 NPUMHKAET K 13J0-
KEeHHOMy Kpyr'y BompocoB. Ilpyt paccmoTpeH:n# 0GoGmEHHOT'O BECOBOIO
npocTpaHeTsa Huxosnbckoro-Becosa M He HaKIaNHBaeM YCJIOBUE

Efe-lkv , umenueecsa y B.M.Koxunampunu, u mostoMy Usydaemue
3/1eCh NPOCTPaHCTBa ABJANTCA COJee OOUWWMA Jaxe B HEBECOBOM Cllyuae.

Juccepramyg COCTOMT U3 IBYX T'JaB, pPasCUTLX Ha maparpadi.
BuyTpu rias maparpafe HyMepyloTcs IOBYMA LU(paMd, Iepsas U3 KOTODHX
yKasuBaeT Ha HOMEep T'JaBH., Takyn Xe HyMepaiymo UMenT U JOoKashBae-
Mbe NPefJIoKeHNd, TeopeMs X (OPMyJEH: BCE OHM HYMEPYWOTCS JUIUb IO

riasaM, Hampumep, gopmysa (I.20) osHauaer psammaTyo QopMmysy ria-
Bu I. )
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[lepefizer Tenmeph K WRBNOMEHUAD CONCPHAHMS NUCCEPTAIUK.

llepBaa rmapa cOCTOMT M3 ueTupex naparpadon.

§ I.I HOCHT BCIIOMOTATENbHH XapakTep M CONCPHAT OCHOBHHE
ONPERCIEHYA ¥ Pe3yIbhTaTH, HEOOXOIMMEE VIS NalbHEeHero MaJOoKeHAS .

§ 1.2 rocssujeH NpaMeM ¥ 06pPaTHLM TEOPEMaM HaMIyuumero npub-

JBXEHVA B BECOBHX L, - MPOCTPAHCTBaX, KOTQa BEC YILOBIETBOPSET
Af’ - YCIOBUD MaKeroynTa [39] y» Te€.
ttu e 1 //
fovlo ( fyfx)o(9ﬂ> (1— J Lf(x) o{x) <(><w)
M,é >o

p
o oo
me  pi= gy o teps ey

3aMeTuM, UTO B OrnMuMe 0T (e3BECOBOTO CIyuasi B BECOBOM
cnyuae oObuHLET omeparop cnBura, Boolbue I'OBODPS, BHBOOUT (yHKIMO
V3 pPacCMaTpiBAEMOr0 NPOCTPaHCTBE. [l03ToMy AN OnpejeNieHus MOnyJs

IVIaJKOCTH B KadecTBe chpura QyHKimMM Mu GepeM ee ¢ynximp CTexIoBa
b
= = L j
qif = fk(x) = 5L ] i(r—f{—)ol{— s 0 < h< 7,

U rojaraem

0.9, TG

(9</«L ) e
L2 150, 06
rne K~ (MIECMPOBAHHOE HaTypalbHOE UUCIO, E . eIUHAURLI]

oneparop, a ﬂﬁ“i’ ¢ = Hopua cpyum_uw 4 B pecosom mpoc-

%
TPaHCTBE, T.€. ”?,f,y’ - (J T3¢0 | 9,&)0({) P .
Mpea BBelenMa Taxkoro MOAYMA IIANKOCTA 3aMMCTBOBAHA HaMU U3 DPaGo-

.70 M.BepeHca [16] » DIe paccMoTpeH "WTepUpOBaHHHNA" MOLYJNb Iiiag—
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KOCTH Ha cfepe.
B § 2.1 usyueHs HEKOTOpPHE CBOWCTBEA BBEJCHHOTO MOIYJNS TVIaN—
KocTd W, B UaCTHOCTU, JIOKa34HO, UTO ECIH }?GZ ) P (0,4917) s

TO

Oc(h8),, < ot 51,

Ocropieu pesyibraravu § 2.1 @BisoTcs crenyomue yTBepiIe-
HUuS, ABNAOUMECH, COOTBETCTBEHHO, TeopeMamy Tuna Jixexcoua u
Beprmreiina.
Teopema I.4. Ivers fe [p,go(‘?;”?h’) , 1<p<es, »e 4/:

" k - narypenbhroe umcno. Torga mus moGoro
4
i), = € e {fs 5t dg -

Teopema I1.5. llpu ycnosusx Teopemu 1.4

[vs

- ~] -1
O, (£, s)msc'g“ % v’ E ), .t //f//,,,}

Samermd, uro mpn Y€)= 1 y3 veopemm 1.4 crenyer
npavMasg TeopeMa HauIyumero Ge3BEeCOBOT'O MPUOIMKEHUS TDUI'OHOMETPU-—
UeCKMMM modvHOMamu (cM., Hampumep, [54) ), a u3 Teopems 1.5 -
oOpaTHas TeopeMa IJf OOBUHHX MOIYyJe# IIaNKOCTH UETHOT'O TOPSLKA.

910 crnemyer M3 yCTAHOBJIEHHOT'O B DTOM Xe Naparpade COOTHOWEHUA

C,, L\)k [Z,E)p s "Q,ZK(/;;)/O < C,z é‘)/c[/lé—)la
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roe Wy (15)5)’0 = Wk (1{, 5),0,4 . Cin C2 - nonosu-
renbune mocrosunme, a (2, (4,5) p = OCHMHHL MOZYMb MIATKOCTH

K - ro nopagka, T.€.
K LI .
ka (I)S)F :oiﬁig ” g{—) (‘0 CK f(:l'f(_l(_) ”/)

B § 1.3 Beojurcsa oGoGumeHHOE BECOBOE NPOCTpaHcTBO Huxoibe-
koro-bBecopa R - nepuoiuueckux (QYHKIHMEA M NPOBOIATCH PABIMUHHE
SKBYBAJIEHTHHE HOPMUPOBKU.

Mycrb ~ KJISCC HENpPEepHBHHX, MOHOTOHHO BO3PAaCTaIMX
va [o,7] qymxmuin W(8) | pia xoropsx pu d—=>o

(/‘)('25):0(&)(;)) dyers 1<p<eo 1< ¢ < oe
Ye AP n e P . Yepes Hf:; (o,21) u

w
B,D,?)V’ (0,4r) 0603HauKM, COOTBETCTBEHHO, 000GUEHHOEe BecOo-

Boe mnpocTpaHcTBo C.M.Hukonbekoro u O.B.BecoBa ¢ koHeuHEMM HOpMa-

_ wk(z’g)fl‘f
141, we VAL, + fep w00
v 1
) W.(4,9), *4{}/@
[#lys =110, fJ m)—”-”J s )

rpe K puGupaercs us yciosus

W (34)
Sf
fo;l 0<;< L (5)
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E o
B cayuae (A)(é)rg GyneM ronarath
€
H (0 ,,(”) = /.{ (0 ‘,?1,) 5 /:’)i,/t.) (0/»&‘) = Ipt y:(o R0r),

OrMeTiM, UTO ©TH NPOCTPaHCTBA mpx F (X)) = 1 COBNENANT C KIaCCHU-
uvecruvn npocrpesdcTeamyu C.M.Huxonsexoro u 0.B.Becosa (131, [42]).

Teopera 1.6. llycrs 4<,D<f>o 1=t <eo 5"6/4/,)@( &

2

a) Lnsg Toro, urobu ]fe /—[P v (0, 27) HEoOXOIUMO ¥ IOCTa-
TOYHO, UTOOH
£ E&L ( )Z)p, Y2
AN &S

w
Ilpy aTOM HOpMA /"{f,\f (0,2%) oxBuBANEHTHA BEINUMHE

) Eh[tg)p,f.
£, + Sep L)

a3
6) Ina Toro, uro6H 7[C‘ B/’/E;)O (e,27) HEOOXOmUMO ¥ HOCTa—

TOUHO, uTodmm E ( ﬂ)ﬂ }
Z wiL) "

h=1

Ilpy ®TOM HOpMAa B/;,z ) (o,2x) SKBUBAJIGHTHA BEIUUAHE

Ml « {2 %[ 5] s

oL
Mpw W(S)=06" , $tx)=4 13 reopemu 1.6 cie-
JIyOT CcoOoTBETCTByOUMEe H3BecTHHe Teopems C.M.Huromwckoro m 0.B.be
coBa (CM.,PL?.]).

B asrom xe naparpage fokasbBaeTCs TeopeMa 06 M3oMopduaMe
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JIJIS BECOBHIX npoca*paﬁcm‘s Huxonberoro-BecoBa ¥ ¢ ee MOMOmBD UBY-
yaeTcs BONpoc o juddepeHmUpyeMocT! (QyHKIMA U3 DTOr0 NPOCTPaHCTBA.

Ilycrs 73( ~ Oomneparop, KOTopui npeoGpasosuBaeT parn yphe

CLF)

o= (&3]
7[(?@) Z Gt % B dnpx = 2 Pulie)
h= h=p

Cnepywuym o6pasom

c%ﬁkdf» éi(%ﬂf)An(fpx+;%).

A
Teopema 1.8, flycts 1< p<o2 » 1 =7 <0 i

£>0 ., Torga

a) et D - YIOBIETBOPAET YCJIOBYUD
oo . ¢ e
> kSle(f) = Crwin),
K=ht1
TO w(J)E'F

,'O /—-/ (0 o?a = /——{/,))o [o,,?,,—).

le’l 3TOM COOTBETCTBYyOIHYE HOPME DKBUBAJIEHTHH, T.E.

//ﬁ//h,w >< /'D;v(// c.:{o')b‘g
pYr p,

6) ecmt J yp,osteTBopseT YCIIOBUD
4

Z_ k”h()(,( = C. hez wt(:__‘_) 2




TO

y w w(X)S”(
IO€ gf,?n"(of’g") = @/’1377" -

K IOpy 8T0M COOTBETCTBYNRIME HOPMH DKBUBAJIEHTHH, T.C.

., = N2 4l wwse.
g/’l?;‘/’ ‘ gf’/f,y’

A> € >0 Yrx) = 4

o
BameruM, uro mpu W(8) = o u

w3 6) nomyuaeM M3BecTHmil peayibrar (cM., Hampumep, [42] )
< 0 =,
.ﬁé‘ Bfl?77 (O/X’T) <: % & gf/t)1[0,—?1,),

B § I.4 foxasLBapTCA TEODPEMH BIOXEHA PE3KUX METPUK JJid
PACCMATPHBAEMEHX BECOBHX NPOCTPAHCTB. BIOKEHHs MSyualTCA B UaCT-
HOM ciyuyae, KOI'a BecoBasg QyHKIua  PI(x) fABNSIETCA TUIA CTENeH-
HOlt, Y(x) = S 02 | A . OTO 06CTOATENbCTBO CBA3AHO C TEM,
uTo 11f o6uMX BecoB HepaBeHcTBo Tuna C.M.Hixombckoro He ycTaHOB-
IIeHO. ,

[pu Yra) = [Sex | A yIo6Hee nojab30BaTCA 0603HAUE—
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