ISSN 1683-4720 IIpaui ITIMM HAH VYkpaiuu. 2018. Tom 32

VIIK 517.5
DOI: 10.37069/1683-4720-2018-32-11

(©2018. B.1. Psazanos, P.P. Canumos

O HENIPEPBIBHOCTM IO TEJIBJEPY PEINIEHUN
YPABHEHUY BEJIbTPAMU HA TPAHUILIE

B crarbe maiifeHnr ycaoBus Ha KOMILIEKCHYIO KOIMGUITHEHT ypaBHeHn! BeabTpaMu ¢ BBIpOKICHUEM
YCJIOBUSI PABHOMEPHON SJUIMIITUIHOCTY B €IMHUYHOM KpyTe, IIPU KOTOPBIX 0000IIEHHbIE roMeoMOpd-
HBIE PEIeHNs] HeMTPEPBIBHBI 10 ['é/biepy Ha rpanuiie. Pe3ybrarhl UMEIOT TPUKJIAIHOE 3HAYEHNUE TTPU
WCCJIE/IOBAHUN PA3JIMIHBIX KPAEBBIX 3aJad JJjis ypaBHeHuil Bembrpammu.

MSC: Primary 30062, 31A05, 31A20, 31A25, 31B25, 35Q15; Secondary 30E25, 31C05, 34M50, 35F45.

Karouesvie caosa: nenpepvishocms no I'éavdepy, ypasnernus Beavmpamu, evposicdernue pasromep-
HOU INAUNMUYHOCTNU.

1. BBeaenue.

B cepunm memaBHmx paboT, Ipu H3YyUEHUU KPaeBBbIX 3ajad ['minbepra, lupuxie,
Heiimana, [lyankape n Pumana ¢ npon3BOJIbHBIMU U3MEPUMBIMU IPDAHUTHBIME JTAHHBI-
MU JijId ypaBHeHus bBesbrpamu u 06061enuit ypasuennii Jlamimaca B aHH30TPOITHBIX U
HEOJTHOPOIHBIX CPEJiaxX, UCIOJIB30BaJIACh JIoTapudMuieckass EMKOCTb, CM., HAIPUMED,
[2-7]. Kak xoporio u3BectHo, jorapudmuieckas éMKOCTb COBIAJAET C TaK Ha3bIBae-
MBIM TPAHCHUHUTHBIM JIHAMETPOM MHOXKECTBa. VI3 3TOIl reoMeTpuvecKoil XxapakTepu-
CTUKU CJICJIYeT, YTO MHOXKECTBA HYJIEBOI EMKOCTHU M, KaK CJIEJICTBUE, (PYHKIIUU H3ME-
pUMBIE€ OTHOCUTEJIbHO JIOrapudMUIECKOH EMKOCTH MHBAPUAHTHBI IIPU OTOOPaXKEHUAX
HEIPEPBIBHBIX 110 ['6/1b/1epy. DTO 06CTOATETBLCTBO SABJISIETCS MOTHBUPOBKOI HAIIIETO UC-
CJIE/IOBAHUS.

B nanbueiimem, D — obacts B KoMILIeKCHOi mwiockocru C, T.e. CBSI3HOE OTKPBITOE
noamuozkectso C. ITycrs p(z): D — C — usmepumas dynkiws ¢ |p(z)| < 1 m.s. (mourn
Bciofy) B D. Vpasuenuem Beavmpamu HasbIBaeTCs ypaBHEHNE BHJIA

fz=n(2) I, (1)

rae f; = 5f = (fz + ify)/2a f.=0f = (fx - ify)/Qv z=x+1y, fou fy dacTHbIE

npou3BoHbIE [ 10 & W Yy, cooTBeTcTBeHHO. DYHKIMS (i HA3BIBAETCS KOMNAEKCHBIM

rxoagpuyuenmom, a

1+ ()
1—|p(2)]

dusamayuorrvm omuowernuem ypasaerus (1). Ypasuenue Benbrpamu (1) HasbiBaeTcs
auipooicdenmvim, ecam esssup K, = oo.

Ku(2) (2)
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O nemnpepsiBHoCcTH 110 I'é11b1epy perennsi ypapaenuii besnbrpamun na rpanune

; 1,1

CymecrsoBanue romeomopdnbix pemennii Knacca Cobosesa W) . ObLI0 HepaBHO

YCTAHOBJIEHO JIjIsi MHOTUX BBIPOZKJIEHHBIX ypaBHEeHHUil BesbTpaMu IIpu COOTBETCTBYIO-

IUX YCJIOBU:AX Ha JUIATAOHHOE oTHOmeHne K, cM., Hanp., MoHorpadun [1| n [11]
¢ JATBHEAIIMI CCBIIKAMU B HUX.

2. OnpenesieHus U NIpeBapuUTEeJIbHbIE 3aMeYaHUs.

[Ipexkie Bcero, HAIIOMHUM HEKOTOPBIE ompejesiennsi. bopenesa ¢pyuknust p: C —
[0, 00| masbIBaercst donycmumot st cemeiicrea I' kpusbix v B C, numyr p € adm T,
ecan

/ p(2)|dz] > 1 (3)

st Bcex v € 1. CoorBercrBeHHO, Modyaem cemeiictBa KpubBbix I' B C HasbiBaeTCs
BEJIMINHA
. 2
M(T) = inf p°(z) dm(z) , (4)
peadm I’
C

rie m obosnadaer mepy Jlebera B C.

Hanee C = CU {oo} — oxHoToueuHasi KOMIAKTHDUKAIUS KOMILJIEKCHON IJIOCKO-
ctu C. B panbHeiimeM, B pacIIMpeHHON KOMILIEKCHON maockocT C MBI HCIIONB3yeM
cepuneckyro (xopdarvryro) mempury

Wz, Q) = [m(2) = (O], ()

re ™ — crepeorpadudeckas mpoekius npocrpancTsa C na cepy 82(%63, %) BR3, Te.

|z —¢]
Bz, ¢) = L rA£C (6)
V14211
h(z,00) = # (7)

\/1+]z\2

Ormernm, uro h(z,() < 1,u h(z,() < |z—C(|. Chepuneckuii (xopdarvroti) duamemp

muoxkectsa E C C ecTh Besmunna

h(E) = sup h(z,(). (8)
z,CEE

B nasbneiiieM Takike UCHOJIB3YIOTCS CJIEYIONINE CTAHIAPTHBIE 0003HAYEHUS JIJIs
KPYTOB, OKPYZKHOCTEN U KOJIell B KOMIIJIEKCHO! IIJIOCKOCTH:

D := D(0,1), D(zp,7) := {z€C:|z—2z|<r},
S(z0,7) = {z € C:|z—20| =7}, A(z0,71,72) == {2 € C:ry <|z— 20| <12} .
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[Iycrs @ : D — [0, 00] — usmepumas no Jlebery dyukims. Cuenyst pabore [13],
roBopuM, uro romeomopdusm f: D — C aBistercs xoavyesvim @Q-20meomophusmom 6
mowke zg € D, ecu COOTHOIIIEHUE

M (A(fS, fS2, D)) < / Q=) - 1(|z - #]) dm(z) | (9)
A

rae S; = S(z0,7i), ¢ = 1,2, BBIIONHEHO st JiEoboro Koublia A = A(zp,71,72), 0 <
r1 < 1y < dy = dist (29,0D) u Kaxoit uamepumoii byuxun 1: (r1,re) — [0, 00],

TaKOM’, 4TO
T2

/77(7’) dr > 1. (10)
T1
loopsT, uro romeomopdusm f: D — C gBisiercsd Koavyesvim Q-20Me0MOPPUIMOM 6
obaacmu D, ecu yesiosue (9) BBILOJHEHO Jjisl BCEX TOUEK 29 € D .

Curenyroree yTBepzKIeHIe MOYKHO HaiiTu 160 B pabore [10], reopema 3.1, smbo B
monorpaduu 9], reopema 5.3, cmorpu Takxe [8], Teopema 1.

IIpennoxenune 1. [Tycmo D u D' — obaacmu 6 C, u f : D — D' — 2omeomopgrioe
pewerue Kaacca Wﬁ)cl ypasnenua Beavmpamu (1) ¢ K, € Ll (D). Tozda f aeasemca
KoAvLUesIM Q-20Meomopdusmom 6 xascdot mouke 29 € D ¢ Q(z) = K, (z).

U3 caencrBust 7.4 paborel [12] HeoOCpeICTBEHHO BBITEKAET CJIEJYIONIEe yTBEPIK e
HUE.

IIpengoxkenue 2. [Tycmo p: D — C — usmepuman 6 D dpynxyus ¢ |u(z)| < 1 n.s.
u f:D—D — 2omeomoppnoe pewenue ypasruenus Beavmpamu (1) xaacca Coboaesa

1,1
W, . Ecau daa scex ¢ € O svinoariero ycaosue

limsup][ K, (z)dm(z) < oo, (11)
DND(¢e)

e—0

mo f umeem zomeomopgroe npodoascenue f D — D.

3. HekoTopble BcrioMoraTeJibHbIe IPEIJIOKEHUS .

IIpennoxenne 3. [Tycmo D u D' — obaacmu 6 C, Q : D — [0, 00] — usmepumas
dynxyua, u nycmo f 1 D — D' — xoavuesoti Q-2omeomopdpusm 6 mouke zg € D u
h(C\ f(D)) = A > 0. Ecau das nexomopozo gq € (0, dist(z9,dD)) u ecex € € (0,20)

/ Q(2) V(|2 — 20]) dm(z) < C- I(e) 0<I(e):= / P(t)dt < oo, (12)

A(z0,€,€0)

das mexomopot usmepumot gyrryuu P(t) : (0,00) — [0, 00], mo

B SG) < 5 e { =T 1= b} (13)
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O nemnpepsiBHoCcTH 110 I'é11b1epy perennsi ypapaenuii besnbrpamun na rpanune
das scex z € D(zp,€0). (Cum. caencrue 4.1 B [10])

Beibupasi B npezpuiyiem mpeioxkenun ¢ (t) = % MIPUXOJINM K CJEYIONEMY pe-
3yJIbTATY.

IIpengioxkenue 4. [Tycmo D u D' — o6aacmu ¢ C, Q : D — [0, 00] — usmepumas
dyrxyua, u nyemv f 1 D — D' — xoavuesoti Q-zomeomoppusm 6 moure zg € D u
h(C\ f(D)) = A > 0. Ecau das nexomopozo go € (0, dist(z9,dD)) u ecex € € (0,2¢)

/ _QG)

€0
< N
|Z_ZO|2dm(z) \Cln<€) ,
A(z0,€,€0)

mo das ecex z € D(zp, o)

(14)

32 o _
M), f(z0) < T oo ™ Je = 20O (15)
JIemma 1. ITyems @ : C — [0,00] — usmepumasn dynrkyus u das 69 € (0,1)
Ci >0
sup ][ Q(z) dm(z) < Cx V¥V zp€ 0D
r€(0,80) 7/ D(z0,r)
Tozda das ecex € € (0,e0), 2de g = min{3, o5}

(16)
1 52
/ Q(z ) 47 C,

|Z - Zo|2

< In - D . 1
02 n - Y zg €0 ( 7)
A(z0,e,€0)
Joxasameavemeo. Tlyers g = 2 legg Ay := {2 € C: g441 < |2 — 20| < €1}
Dy, == D(z0,ex) 1 N — HaTypaJIbHOE YUCJIO TAKOE, UTO € € [EN41,EN). 3aMETUM, 9TO
o 1 1
A(z0,€,€0) C A(20,EN+1,0) = U A, 5 < Vzed.
k=1 ‘Z - ZO‘ Ek—l—l
Taxum obpa3om, nMeeM, 4TO
Q(2) Q2) - [ Q)
€)= ———dm(z) < / ————dm(z) = /dng
0= [ 2 mdme) oopine =3 [ 2 dn
A(z0,¢:€0) A(z0,eN+1,€0) A
ol m(Dy)
k
<> s f Q(z) dm(z 47TZ m(z) < 4rNC, (18)
k=1 +1
[ockomeky €g € (0,271) m e < ey 1o BEIGOPY N, TO
1 1 1 Inl
N < N +1 — | =1 — <1 -=—= 19
+ logy (25(]) 082 . %82 = 12 (19)
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Kombunupyst onenku (18) u (19), nomywaem (17). O

4. OcHoBHas JjieMMa.

JIemma 2. ITyemo p : D — C — usmepuman Pyrnxyua c |p(z)] < 1 n.e. 6 D,
u f:D—D — 2omeomoppnoe pewenue ypasruenus Beavmpamu (1) xaacca Coboaesa
VVlicl, maxoe wmo f(0) =0 u f(1) = 1. Ecau K,, € LY(D) u, dasa nexomopwz g¢ € (0,1)

uC €[l,00),

sup ][ Ku(z)dm(z) < C V(edD, (20)
€€(0,e0)/DND(¢,e)

mo f umeem 2omeomopdroe npodosscernue wa 0D u

1
|f(2z2) — f(21)| < 64ey 22 — 21| V 21,22 € 0D, |29 — 21| < 0p := min{2,€%}
(21)
log 2
2de ov = G5

Hoxazameavcmeo. B cuiy nipemjioxkenus 1, orobpazkerue f 1omycKkaeT roMeoMopd-
noe nponoskenne f : D — D. Ilpomomkum f mo cuMMeTpun BO BHENTHOCTH Kpyra D).

Torna
- f(2), |2 <1,
F(z) = { UF/E), |2 > 1. (22)

SﬂeMeHTaprIe BBIMUCJ/ICEHUA TaK2Ke ITOKAa3bIBaIOT, 9YTO KOMIIJIEKCHAA XapaKTEPUCTUKa

oTobpaxkenus:i F' nMmeer BUI:

u), <1,
pr(z) = { 2, o> 1. (23)

[okazkem, uro F' € WHY(D). Jlns sroro samernm, 9T0

1 1
[Fzl < |F| < [F:|+ [F5| < Kiip(2) Jp(2). (24)

Orcrona
1

[ 1B dmie) < [ K TiG) dm(a). (25)
D D
Jasee, mpuMeHsisi HepaBeHCTBO [ebaepa, moaydaeM
: :
/ |F,| dm(z) < /Ku(z) dm(z) | . /JF(Z) dm(z) . (26)
D D D

B cuny romeomopduocTr orobpazkenust F, mmeem

/ Jr(2) dm(z) < m(F(D)) = 7. (27)
D
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Vunreisas yeaosue K, € L1(D), us onenok (26) u (27) caemyer, 4to
1
3

/\FZ| dm(z) < 7T/ Ku(z)dm(z) | <oo. (28)
D D

[Mokazkem, Temepnb, uto F € WH(Dg) ana moboro R > 1, tne Dg := D(0, R).
HeiicTBUTEIBHO, IO aIMTUBHOCTU UHTErpaJsa Jlebera, mmeeMm paBeHCTBO

/ \F| dm(z) = / |FL| dm(2) + / \F| dm(2). (29)
|z|<R D 1<|z|<R
B cuny (28), [ |F.| dm(z) < co. Ocranocs nokazare, aro [ |F.| dm(z) < co.

D 1<|z|<R
Bamernm, 9TO B CHIy romMeoMopdHOCcTH oToOpakeHust F'

/ Jr(2) dm(z) < / Jp(2) dm(z) < m(F(Dg)) < . (30)

1<|z|<R Dr

Hanee, nmokaxeM, uro [ K, .(z)dm(z) < oo. Cuenas 3aMeHy IHepeMEHHbBIX
1<|zI<R

w= %, npeobpasyeM 3TOT MHTErpajl K BUILY:
1 dm(w)
[ @i = [ om( o= [ mwT e
1<|zI<R 1<|z|I<R 1/R<|z|<1
CrenoBaresibHO,
dm(w) 4
K, (z)dm(z) = K, (w) i <R | Ky(w)dm(w) <oco. (32)
1<|z|<R 1/R<|z|<1 D

[Tpumensis HepasencTBo ['énbaepa u onenku (30), (32), noaydyaem

[ Rlame < [ KiG) ZEE) dnt) < (33)

1<|zI<R 1<|z|<R

2

< / K. (2) dm(z) / Jr(z)dm(z) | < oo. (34)

1<|zI<R 1<zI<R

N =

1,1
Takum, o6pazom Mer nokazasm, uro ' € W (C).

109



B.U. Pszanos, P.P. Camumos

Teneps, nasaiire onennm unrerpan [ Kp(z)dm(z) upn e € (0,e0). das aroro
D(C.e)

nocsie el MHTErpas pasobbeM Ha JBe YaCTH:
/ K, (z)dm(z / K, (z)dm(z) + / K, (z)dm(z). (35)
DND(¢,e) D(¢e)\D
Crie1aB 3aMeHy [ePeMEHHBIX W = L, peoGpasyeM BTOPOil MHTerpas K BHJL:

[ Fw@ane = [ w(G)ame = [ g TR e

D(¢e)\D D(¢e)\D D(¢,e)ND

,Haﬂee, JIETKO IIPOBEPUTDH, 9TO BBIIIOJIHACTCHA CJIEAYIOIEEC HEPAaBEHCTBO!

max —— < 16
weD(Ce)D w4

JIJIsT BCeX € € (0, %) JleiicTBUTEIBHO,

[

1 1
max —— = maxXx ——————— = max - =
lw—Cl=e |w|?  pefo,2m) [C + €2 pefo2r) |(|? 4+ 2eRe((e) 4 €2

1 1
= ma = <4,
506[0,5(71') 14+2ecos(p—a)+e2  (1—¢)?

re w = ¢ +ee’?, ( = e
Takum obpazom, mosydaeM

| K@@ ma o [ @) dmw) <10 [ K, () dinw),

weD(¢,e)ND ”LU‘4
D(C,e)\D D(¢,e)nD D(¢,e)nD

YuuThIBast TOCIEIHIO OIEHKY U PABEHCTBO (35), mMeeM, 9To
/ K, (z)dm(z) <17 / K, dm(w) .
D(¢,e)ND
[Tosromy, B cuiy yeaosust (20), BugumM, 4To

DND
m (0 2(476))][ K, (z)dm(z) < 17C'.
€€(0,e0) me DND(¢,e)

sup ][ Ky (z)dm(z) < 17
D(Ce)

€€(0,e0)
Hanee, npumenss nemmy 1 npu C' = 17C, nosryvaem OneHKy

/ Kf,(z)dm(z) _ 68rnC 1
< log —
|z — 20]? log 2 €

A(z0,,20)
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J1st BeexX zg € OD.
Kpowme Toro, yauThiBas OLEHKY

log +

log :
=1 0 <2
log () " log ()

Jutst Beex € € (0,00), IPUXOANM K OIeHKe

1
€

[z2—20]2

A(z0,6,20) _ 687C log: _ 136nC
log (%0) = log?2 log (%0) log 2
Hakower, nipu € := |29 — 21| u3 npemjioxkenus 4 cjeyer oleHKa
h(f(zl)7 f(ZQ)) <32 gaa |21 - 2,2|04 ) rne & = %Oggg ) (37)
1, TIOCKOJIBKY 21 U 2o € 0D, umeem, IT0
[f(z1) = fl22)| <646 |21 — 22| . (38)

5. OcHoBHOIiI pe3yJbTart.
Teopema 1. Ilycmv p: D — D — usmepuman gyrwkyua v f : D — D — 2omeo-

mopproe pewenue ypasuenus Beavmpamu (1) xaacca I/Vli’cl Ecau K, € LY(D) u, das
nexomopwux £g € (0,1) u C € [1,00),

sup ][ K,(z)dm(z) < C ¥V (edD, (39)
DND(¢ )

e€(0,e0)

mo f umeem 2omeomopgroe npodossicenue na D, xomopoe nenpepviero mam no I éavdepy.

Loxazameavcmeo. Jleticmeumenvho, npumenss 6 obpase dpobro-sunetinoe omob-
pastcenue 7y pacuwupennoti Komnaexchot naockocmu C na cebs, v(D) = D, nepesods-
wee f(0) 6 0 u f(1) 6 1, moorcem cuumams, wmo f(0) = 0 u f(1) = 1. Jasee, npu
|21 — 22| = do, umeem mpusuasvrYyIO OUEHKY

2 2
|f(22) — f(21)| <2:57¢53<57121—Z2\a (40)
0 0

u, evoupas L := max{%, 64e,“}, noayuaem no semme 2, wmo

| f(22) = f(21)| < L|21 — 22|®

oas ecex z1 u z9 € OD.
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V.I. Ryazanov, R.R. Salimov
On Holder continuity of solutions of the Beltrami equations on the boundary.

In the present paper, it is found conditions on the complex coefficient of the Beltrami equations
with the degeneration of the uniform ellipticity in the unit disk under which their generalized
homeomorphic solutions are continuous by Hélder on the boundary. These results can be applied
to the investigations of various boundary value problems for the Beltrami equations. In a series
of recent papers, under the study of the boundary value problems of Dirichlet, Hilbert, Neumann,
Poincare and Riemann with arbitrary measurable boundary data for the Beltrami equations as
well as for the generalizations of the Laplace equation in anisotropic and inhomogeneous media,
it was applied the logarithmic capacity, see e.g. Gutlyanskii V., Ryazanov V., Yefimushkin A. On
the boundary value problems for quasiconformal functions in the plane // Ukr. Mat. Visn. — 2015.
— 12, no. 3. — P. 363-389; transl. in J. Math. Sci. (N.Y.) — 2016. — 214, no. 2. — P. 200-219;
Gutlyanskii V., Ryazanov V., Yefimushkin A. On a new approach to the study of plane boundary-
value problems // Dopov. Nats. Akad. Nauk Ukr. Mat. Prirodozn. Tekh. Nauki. — 2017. — No. 4. — P.
12-18; Yefimushkin A. On Neumann and Poincare Problems in A-harmonic Analysis // Advances
in Analysis. — 2016. — 1, no. 2. — P. 114-120; Efimushkin A., Ryazanov V. On the Riemann-Hilbert
problem for the Beltrami equations in quasidisks // Ukr. Mat. Visn. — 2015. — 12, no. 2. — P.
190-209; transl. in J. Math. Sci. (N.Y.) —2015. — 211, no. 5. — P. 646-659; Yefimushkin A., Ryazanov
V. On the Riemann—Hilbert Problem for the Beltrami Equations // Contemp. Math. - 2016. - 667.
- P. 299-316; Gutlyanskii V., Ryazanov V., Yakubov E., Yefimushkin A. On Hilbert problem for
Beltrami equation in quasihyperbolic domains // ArXiv.org: 1807.09578v3 [math.CV] 1 Nov 2018,
28 pp. As well known, the logarithmic capacity of a set coincides with the so—called transfinite
diameter of the set. This geometric characteristic implies that sets of logarithmic capacity zero and,
as a consequence, measurable functions with respect to logarithmic capacity are invariant under
mappings that are continuous by Holder. That circumstance is a motivation of our research. Let D
be a domain in the complex plane C and let i : D — C be a measurable function with |pu(z)] < 1
a.e. The equation of the form f: = u(z)f. where fz = 0f = (fo+ify)/2, f» = 0f = (fs—ify)/2,
z = x + 1y, f» and f, are partial derivatives of the function f in z and y, respectively, is said to
be a Beltrami equation. The function p is called its complex coefficient, and K, (z) = if‘ﬁiiﬂ is
called its dilatation quotient. The Beltrami equation is said to be degenerate if esssup K, (z) = oco.
The existence of homeomorphic solutions in the Sobolev class Wlf)cl has been recently established
for many degenerate Beltrami equations under the corresponding conditions on the dilatation
quotient K, see e.g. the monograph Gutlyanskii V., Ryazanov V., Srebro U., Yakubov E. The
Beltrami equation. A geometric approach. Developments in Mathematics, 26. Springer, New York,
2012 and the further references therein. The main theorem of the paper, Theorem 1, states that a
homeomorphic solution f : D — D in the Sobolev class Wli)cl of the Beltrami equation in the unit
disk D has a homeomorphic extension to the boundary that is Holder continuous if K, € L'(D)
and, for some ¢y € (0,1) and C € [1,00),

sup ][ K,(z)dm(z) < C V(€D
DAD(C,e)

e€(0,e0)
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where D(¢,e) ={z€C:|z— (| <e}.

Keywords: continuity by Holder, Beltrami equations, degeneration of uniform ellipticity.

B.I. Psizanos, P.P. Cajgimos

IITomo HenepepBHOcTi 110 I'bOuIbZIepy pillens piBHsiHb BesbrpamMi Ha Mexi.

Y craTTi 3HAlIEHI YMOBH Ha KOMILIEKCHY KOediIieHT piBHsHDb BesbTpaMu 3 BUPOIZKEHHSIM YMOBH PiB-
HOMIPHOI eJIITUYHOCTI B OJMHITIHOMY KOJIi, IPH SIKUX y3arajbHeHi roMeoMopdHi pillleHHsT HellepepBHi
o I'vosibaepy Ha Mexi. PesyiapraTt MaroTh mpuKIaaHe 3HAYEHHS MPU JOCTII2KEHH] PI3HUX KPaloBUX

3a7a4 JJId PiBHAHE BesbTpami.

Knaowosi caosa: wenepepsricms no Ivoavdepy, pishannsa Beavmpami, eupodscerms pieHOMIPHOT

eNMNMUYHOCTNG.
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