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1. BBeneHnue.

Hacrosimast ctaTbs mocBsiena n3yIeHII0 OTOOpaXkKennii, 00paTHbie K KOTOPBIM Y0~
BJIETBOPSIOT HepaseHCTBY THIla [losenikoro, cM. coornomenue (8.5) B [1], cm. Takxe [2—
6]. syuenne takux orobpaxkenuil B ciaydae, korga Gyukinusa Q1 B (8.5) orpanuyena,
6eccozepkaresibHo: ecan f yaosiaerBopsier (8.5) mpu Q1(x) < K = const, To Torma f
— KBa3uKOH(OPMHO; B TO ke BpeMs, f ! TaksKe KBa3HKOH(POPMHO 110 CjeCTBHIO 13.3
B [2|. BHaunT, MBI He BBIXOAUM 3a IPEJIEsIbl N3y9IaeMOro Kjacca Ipu mepexoje K oopat-
HOMY OTOOPayKeHUIO U UX OTJEJbHOE UCCIeJ0BaHue CMbICIa He nMeeT. CuTyanust cyiie-
CTBEHHO U3MEHUTCsI, €CJIM Mbl PACCMOTPUM HEKOTOPBIHA GoJiee OBIIHii KJI1acC roMeOMOp-
dusmos. B kauecTBe npumepa, paccMOTPUM TIOCIEI0BATELHOCTD [, @ B — B(0,2),
OIIPEJIEJIEHHYIO CJIEJIYIONIM 0OPa30M:

Lt|a]®

mff — e
B 2 0<fal <1/m,

L[z
afz[*

n—1
B srom cityuae, MmoxkHO nostoknTh Q1 (z) = < ) € LY(B"™) (cM. paccysenus

u3 npetoxkenns 6.3 B [1]). Herpyaao ybeaurbest, aro

Byl =DV, 14+1/m* <yl <2,

gmy::fyﬁly = m .
v v %y 0< |yl <1+1/m*.

MozkHO MOKa3aTh, 9T0 ()1, COOTBETCTBYIOIIAsT OTOOPAYKEHUSAM (yy,, UMEET BU]L

Orly) = s, 1Hyme <yl <2,
I, 0<|y|<1+1/m*.
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HerpynHo tak:ke npoeputhb, uro dyukuus Q1 B (1) He unrerpupyema B B(0,2), n
9TO KaKOH-Iub0 JApyroit mHTerpupyeMoil pyHKIuT ()1, KOTOpas TaKKe IOIXOINIa Obl
K 0TOOpaXKeHHsIM ¢y, B CMbIC/Ie cooTHommenus (8.5) us [1], He cymecrsyer.

Uccnenosanns, TpoBeIEHHBIE HUKE, KACAIOTCS JIOKAJIBLHOTO TIOBEJEHUsT OTODparKe-
HUi, 0OpaTHBIE K KOTOPBIM YJIOBJIETBOPstOT yeaoButo (8.5) us [1], rae Q1 — unrerpupy-
emast yaxnusi. OCHOBHDBIE OTpeIeIeHNsT M 0O03HAMEHIS, NCTIOIb3yeMble HUKE, MOTYT
ObITh Haiisenbl B MoHorpadusx [1] u [2], u moromy onyckatorcs. Ilyers M obosnauaer
MOJyJIb ceMeiicTB KpuBbIX (cM. [2]), a dm(x) coorsercrByer mepe JleGera B R™. [lo-
nyctuM, 9to B obstactu D C R™, n > 2, zamano orobpaxkenue f : D — R"™ u ono
YJIOBJIETBOPSIET HEPABEHCTBY BUJIA

M(f(T)) < / Q(x) - p"(z) dm(z) V¥ p € admT (2)
D

riae @ : D — [1, 0o] — mekoropas (3amannas) pukcnpoBantast byHKIws (CM., HaIp., [3]).
Hamomuum, uto p € adm I’ B ToM u TOJIBKO TOM ciiydae, eciau

/p(x)|dx >1 Vyel.
v

B uactrHocTH, Bce koH(MOpPMHBIE U KBA3UKOH(MOPMHBIE OTOOPAXKEHUST YIOBJIETBOPSIIOT
HepaBeHCTBY (2), rae dyuknus () Oymer paBHa | MK HEKOTOPO OCTOSTHHOMN, COOTBET-
cTBEHHO (CM., Haup., reopemsl 4.6 n 6.10 B [4]).

Iycrs E, F C R™ — n1pou3sBobHBIE MHOKECTBA. B ajIbHeIeM BCIOLY CHMBOJIOM
['(E, F,D) Mbl 0603Ha"aeM ceMelcTBO BeeX KPHUBBIX 7 : [a,b] — R™, KoTopwle coeau-
ustor Eu F 8 D, re. y(a) € E, y(b) € Fu~(t) € D upu t € (a, b). Hanomunm, uro
obmacts D C R™ mazbIBaeTCs A40KAABHO c8A3HOT 6 mouke xg € 0D, ecnn st 060
okpectaoctu U Touku xg Halimercs okpectHoctb V' C U Touku xg Takas, aro V N D
cBsizHo. ObstacTb D JIOKaJIbHO cBsA3Ha Ha 0D, eciin D JIOKAJILHO CBSI3HA B KAsKIO0# TOY-
ke xg € 0D. I'panuna obinactu D HasbBaeTcs cAa00 naockoli B Touke xg € 0D, ecin
st Kaxkgaoro P > 0w jgjis oboit okpectaoctr U TOYKHU Tg HARIETCST OKPECTHOCTD
V' C U »sroit xke Toukn takas, aro M (I'(E, F, D)) > P s nNpou3BOJIbHBIX KOHTH-
nyymoB E, F C D, nepecekatorux OU u QV. I'panura obaactu D Ha3bIBaeTCs €200
ILJIOCKO#, €CJTU COOTBETCTBYIOIIEE CBOMCTBO BBIMOJTHEHO B KAXKJIOM TOUKE IpaHUIbl D.

s obnacreit D, D' C R™, n > 2, u npousBo/bHOi uamepumoii no Jlebery dpyHk-
mun @ : R™ — [1,00], Q(z) = 0 upu =z ¢ D, obosuauum 1epe3 Rg (D, D’) cemeiicTso

1

Bcex orobpaxkenuii g : D' — D takux, uro f = g ' — romeomopcdusm obnactu D Ha

D’ ¢ yenosuem (2). CupaBeyinBo cJie/lyioniee yTBepK IeHue.

Teopema 1. IIpednososicum, wmo D u D' — womnaxmo 6 R™. Ecau Q € L'(D),
mo cemeticmeo Rg(D, D') pasnocmenenno nenpepuisho 6 D
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2. BcnomoraresibHBIE CBEIEHUS.
Kak obbrano, s kpusoit v : I — R™ nosaraem:

|7 = {x € R": 3t € [a,b] : v(t) =z},

upu 31oM, |y| HasbiBaeTcst nocumenem (06pazom) 7.

Cremyromast leMMa COJIEPXKUT B cebe yTBEPXKIEHUE O TOM, YTO BCIKHE BHYTPEHHUE
TOYKHU IIPOU3BOJIBHON 00TACTH SIBJISIIOTCSI CJAa00 TLTOCKUMM.

Jlemma 1. ITycms D — obaacmos 6 R™, n > 2, uxg € D. Tozda dan xasrcdozo P > 0
u daa mobot oxpecmnocmu U mouxu xg natioémes oxpecmuocmos V- C U amoti oice
mouku makas, wmo M(T(E, F,D)) > P daa npoudeosvhux konmunyymos E, F C D,
nepecexarouwux OU u OV.

Zoxazamesvcmeo. Ilycts U — mpouspoJsibHasi OKPECTHOCTb TOYKHU Xg. Bbioepem
eg > 0 rmak, urobel B(zg,e9) C D NU. Ilycrb ¢, — nojoxKureabHas MOCTOsSHHAS,
oupenesénnas B coornHomennn (10.11) B [2], a yucsio € € (0,&0) HACTOIBKO MAJIO, YTO
Cn - log =2 > P. Tlonoxum V' := B(xg,¢). [lycrs E, F' ~ npou3BojibHbIE KOHTHHYYMBI,
nepecekatommue OU u OV, Torma takxke E u F nepecekator S(xg,g9) u OV (cMm. reope-
my 1.1.5.46 B |7]). Heobxoamumoe 3akimiotenne BeITeKaeT Ha ocHoBannu pasa. 10.12 B [2],
nockonbky M(T'(E, F, D)) > ¢, -log < > P. O

3. HokazaTesqibcTBO TeopeMbI 1.

IIpoeném nmokazaresibcTBO Teopembl 1 oT mporuBHOro. llpemmosioxkum, 9To ce-
meiicrBo R (D, D) ne sBiIseTcsi paBHOCTENEHHO HENPEPHIBHBIM B HEKOTOPOH TOUKE
Yo € D', npyrumu ciopamu, Haiimyres yo € D' u ey > 0, Takue uto jjia go6oro m € N
CYIIECTBYET SJIEMEHT Y, € D', |ym — yo| < 1/m, u romeomopdusm g, € Rg(D,D’),
JIJIsT KOTOPBIX

|9m (Ym) — gm(y0)| = 0. 3)

[Iposeém uepes TOUKH Gy (Ym) U gm(yo) mpsamyio 7 = 7 () = gm(v0) + (9m(Ym) —
gm(yo))t, —0o0 < t < 0o (cM. pucyHoK 1). 3aMeTuM, 4TO yKasaHHAs IpsAMast T = Iy, (t)
upu t > 1 obszana nepecekarsb obsactb D BBuiy Teopembl 1.1.5.46 B [7], mockosbKy
obsactb D orpanudeHa; TakiuM 06pa3oM, cyiectyer t' > 1 rakoe, 4To 1y, (t7) = z* €
0D. He orpanmn4mBast OOIIHOCTH, MOXKHO CIUTATD, YTO Ty, (t) € D npu Beex t € [1, 1),
torjia orpe3ok V' (t) = gm(Yo) + (9m(Ym) — gm(y0))t, t € [1,]"], upunagiexnr D
upu Beex t € [1, 1), A7 (t7") = 2" € 0D u A*(1) = gm(ym). BBugy amamornamsx
coobpazkenuii, naiixyrest t5' < 0 u orpesok V5 (t) = gm(Y0) + (gm(Ym) — 9m(v0))t,
t € [t9",0], Takue, aro V5 (t5') = «5* € 0D, 72 7'(0) = gm(yo) m 75 (t) upunasyrexuT
D npu Beex t € (t9,0]. Tonoxum f, = g,,'. Tak xak f,, — romeomopdusm, TO
upu Kax oM dukcuposanaoM m € N npenesnbusie MHOKecTBa C( frn, 21") 1 C(fin, z5")
oToOpakeHuil f,, B COOTBETCTBYIOIIUX I'DAHUYHBIX TOUKax x7', x5 € 0D nexar Ha
OD’ (em. mpemnoxkenne 13.5 B [1]). Cuenoarenbho, Haiinérest Touka z* € D N |47
takast, uto dist (f,(2),0D’) < 1/m. Tak kax D’ — KOMIAKT, TO MOKHO CUATATb,
9TO HOCIEI0BATENLHOCTD [ (2]") — p1 € 0D’ npu m — co. Anajoruduso, HaigéTCst
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frm

D!

Puc. 1. K nokazarejibcTBy TeopeMbI 1

1I0CJIEI0BATENBHOCTD 25" € DN |v4*| rakast, uro dist (f,(25"),0D') < 1/mu fi,(25") —
p2 € OD' npn m — oo.

[Tycrs P, — dacTb oTpe3ka ], 3aKJIOUEHHAS MEKJILY TOYCK G (Ym) 1 27, & Qm
~ 9acTb OTPE3Ka 74, 3aK/IIOUEHHAST MEXKIY TOYeK ¢m(Yo) u z5'. Ilo mocrpoenmio u
Beuy (3), dist (P, Qm) = €9 > 0. Ilycrs Iy, = T'(Pyy, Qum, D), Torma dyukiust

1
{80, x €D,

p(z) = 0. z¢D

SIBJISIETCSI JIOIYCTUMOI jijist cemeiicTBa [y, TIOCKOJIBKY J1JIsl TIPOU3BOJIBHON (JIOKAJIBHO

cupsimisiemoit) kpusoit v € Iy, Bomonueno [ p(z)|dz| > % > 1 (rue I(y) obosnaua-
¥
er jumHy Kpuboil 7). ITockobKy 110 yCaoBHIO 0TOOparKeHusl fy, yJI0BIETBODSIOT (2),

moJgrydaeMm:

M(fm(Thm)) < gln/Q(ac) dm(z) := ¢ < 00, (4)
oD

1.K. Q € LY(D). C mpyroii croponsl, diam f,, (Pp,) > |Ym— fm (27)| = (1/2)-|yo—p1| > 0
w diam (@) > 90 — Fm ()] > (1/2) - |y — pel > 0 mp Gomsranx 7 € N, xpove
TOTO,

dist (fim(Pm), fm(@m)) < [ym —vo| = 0, m — oo

Torga seuxy aemmbl 1 M(fon(Tm)) = M (fm(Pr), fn(Qm), D') "= 00, uro nporu-
BopeunuT coorHomenuo (4). Ilosydennoe nporuBopedne ykasbBaeT Ha ONIMOOYHOCTH
[PEIIOIOXKEHNS B (3), UTO U 3aBePIIAET JJOKA3aTEIbCTBO TeOpeMbl. [
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E.A. Sevost’yanov, S.A. Skvortsov

On local behavior of one class of inverse mappings.

As is known, the local behavior of maps is one of the most important problems of analysis. This,
in particular, relates to the study of mappings with bounded and finite distortion, which have been
actively studied recently. As for this work, here we solve the problem of the behavior of maps, the inverse
of which satisfies the Poletsky inequality. The main result is the statement about the equicontinuity of
the indicated mappings inside the domain in the case when the majorant corresponding to the distortion
of the module under the mapping is integrable in the original domain. It should be emphasized that the
proof of this result is largely geometric, at the same time, it uses only the conditions of boundedness
of the direct and mapped domains and does not involve any requirements on their boundaries. The
study of families of mappings inverse to a given class may turn out to be trivial if we are talking about
quasiconformal mappings. In the latter case, we do not go beyond the limits of the class under study in
the transition to inverse maps. Nevertheless, when studying mappings with unbounded characteristic,
this question is quite substantial, as simple examples of the corresponding classes show. The idea of the

proof of the main result is based on the fact that the inner points of an arbitrary domain are weakly
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flat. The last statement can be called the Véisdld lemma, which was established in his monograph
and related to families of curves joining two continua between the plates of a spherical condenser. The
proof is also based on the fact that the module of families of curves joining two converging continua in
a good domain must tend to infinity. In this case, the neighborhood of some inner point of the mapped
domain serves as "good” region, in which we check the equicontinuity of the inverse family of maps.
The results of this article are applicable to many other classes of mappings such as mappings with a

finite distortion in the sense of Iwaniec, Sobolev classes on the plane and in space, and so on.

Keywords: quasiconformal mappings, moduli of families of curves.

€.0. CeBoctbsnoB, C.0. CKBOpPIIOB

IIpo JIoKaJIbHY MOBEAIHKY O/ITHOrO KJiacy OOepHEHUX BiI0OparkeHb.

Pozrisguyro nesikuit kyac romeoMopdi3zmMiB obJiacTeil €BKJIIOBOIO MMPOCTOPY, OIIbIN 3arajilbHUX, HiXK
POCTOPOBi KBazikoH(MOpMHI BimobparkerHsi. s BKazaHnX roMeoMOpdi3MiB OTPUMAHO TEOPEMU TIPO
JIOKaJIbHY TOBEJIIHKY BiJIITOBIIHUX 10 HUX 0bepHEHUX BijtobparkeHb y 3ajaniil obsacri. 3o0kpema, J10Be-
JIeHo, o ciM’T BimobparkeHb, 0OepHEH] JI0 IKUX 3aI0BOJIbHAIOTH HEPIBHICTH llosenpbKoro, oqHoCcTaitHo

HelepepBHi B 3a/iaHiit 00J1acTi, SIKIO MaXXOPaHTa, 10 BiJITHOCUTHCS JI0 11i€1 HEpiBHOCTI, iHTErpoBHA.
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