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PHYSICO-MATHEMATICAL SCIENCES

ON GENERALIZED BOLZA PROBLEM
Sadygov M.A (Republic of Azerbaijan) Email: Sadygov573@scientifictext.ru

Sadygov Misraddin Allahverdi oglu - Doctor of Physical and Mathematical Sciences, Professor,
DEPARTMENT OF MATHEMATICAL METHODS OF CONTROL THEORY,
FACULTY OF MECHANICS AND MATHEMATICS,

BAKU STATE UNIVERSITY, BAKU, REPUBLIC OF AZERBAIJAN

Abstract: in this paper, we obtain necessary and sufficient conditions for an extremum for the
generalized Boltz problem in the space of Banach-valued absolutely continuous functions. Note
that the minimizing function in the general case is not an interior point of the domain of definition
of a functional. In this paper, using the Clarke subdifferential, the nonconvex generalized Bolz
problem is considered and the necessary extremum condition is obtained.

In this paper, we obtain a necessary condition of the first and second orders for the minimum
of the generalized Bolza problem with constraints in the space of Banach-valued absolutely
continuous functions.

Keywords: necessary condition, Lipschitz function, subdifferential.

OB OFOBIIEHHOM 3AJTAYE BOJIBIIA
CanpiroB M.A. (A3epbaiigxanckas Pecmyosmnka)

Caovieoé Mucpaooun Annaxeepou oenvi - 00KmMop usuKo-mamemamuyeckux Hayx, npogeccop,
Kageopa mamemamuyeckux Memooos meopuu YnpasieHus, MeXaHUKO-mamemamuyeckuii paxyivmen,
bBaxunckuii cocyoapcmeennviii ynugepcumem, 2. baxy, Azepbaiioxcanckas Pecnybauka

Annomayun: 8 pabome NONYUEeHbl HEOOXOOUMble U OOCMAMOUHbIE YCIOGUSL IKCMpeMyma Oisl
0000wennot 3a0auu bonvya 6 npocmpancmee OAHAXOBO3HAYHBIX AOCOIIOMHO HENPEPBIBHBIX QYHKYULL.
Ommemum, Ymo MUHUMUBUPYIOWAsE (DYHKYUsL 8 oOwem ciyude He AGISAEMCs. GHYMPEHHEN MOYKOU
obnacmu onpeodenenust pynkyuonana. B pabome, ucnonvsys cyoougpepenyuan Kiapka, paccmompena
HesbinyKIas 0000wennas 3aoava borvya u nonyuerno Heobxooumoe yciosue sKCmpemyma.

B pabome nonyueno neobXooumoe ycnosue nepeoeo u 6mopo2o NOPAOKO8 Oisi MUHUMYMA
0bobwennoll 3adauu Bonvya ¢ oepanuuenuem 8 npocmpancmee OAHAXOBO3ZHAUHBIX AOCOIIOMHO
HenpepbleHbIX QYHKYUIL.

Knruessie cnosa: neobxooumoe ycrogue, iunwuyesas yynkyus, cyooudgpepenyuai.

1. BBegenue

Ucnone3ys cyonuddepennmana HHTErpaibHOTO ¥ TEPMUHAIBHOTO (PyHKIMOHAJIA B
MIPOCTPaHCTBE a0COIIOTHO HEMPEPHIBHBIX QyHKINH (cM. [1]) 1 Teoprun IBOHCTBEHHOCTH B 3a/1a4ax
BBIITYKJION ONTHMM3alNHM, B paboTe HMCClIeqyeTcsl BBITyKJIas BapHaIlMOHHAs 3a/ada, 3aJaHHas B
MPOCTPAHCTBE a0COJIIOTHO HENpepbIBHBIX (YHKIMA. XOTs BBIIYKJIbIE BapHAlMOHHBIE 3a1aduu
M3y4eHbl Pa3HbIMU aBTOPAMH, HO TaKWe 3aJauyd He NPUMEHHMBI K BBIMYKJIBIM 3KCTPEMallbHbIM
3amadaM Uil BKIOUeHHH. OTMeTHM, 9TO MHHHMH3UpYIOmas (QyHKIUS B OOIIeM ciaydae He
SIBIISIETCSI BHYTPEHHEH TOYKOH 00J1acTH onpeeneHus (pyHKIMOHaa.

Hanee, ucrons3ys cyonuddepennuan Knapka, paccMoTpeHa HeBbIIyKiIas 0000IeHHAs 3a1a4a
Bosbia 1 mosryueHo He0oOXOIMMOE YCIIOBUE SKCTPEMyMa.

B pabore mnomyueHo Takke HEOOXOIMMOE YCJIOBHE IIEPBOTO W BTOPOrO HOPSAIKOB JUIS
MHHHMYMa 000011eHHOH 3aaun bonblia ¢ orpaHuYeHneM.

PabGora sBisiercst 0000LIEHMEM HEKOTOPBIX pe3yibTaToB padoT aBTopa B [2; 3, c. 82-106;
4,c.263-344], Thme TmONyYeHBI HEOOXOIWMBIE U JOCTATOYHBIE YCIOBHS MHUHUMyMa JJIs
00001meHHo 3a1aun boJblia B mpocTpaHCcTBE N — MEPHBIX a0COJIIOTHO HETMPEPHIBHBIX (PpyHKIMH. B



JAHHOHM paboTe MOJIYYCHO HEOOXOIMMOE U JOCTATOYHOE YCIOBHE dKCTpeMyMa Juis 000OIIeHHON
3aga4yu BOJ’[LHa B IIPOCTPAHCTBE 63HaXOBO3Ha‘IHLIX aGCOJ’I}OTHO HCMPEPBIBHBIX (bYHKHHﬁ.

2. O0 o0000menHoIt 3anaue Boanma

Ilyete X cemepabenpHOe 0OaHAaxoBO mMpocTpaHcTBO. (O003HAUYMM Yepes X", GanaxoBo
MIPOCTPAHCTBO JIMHEWHBIX HENPEPHIBHBIX (DYHKIIMOHAIOB 33/JaHHBIX Ha X, Bem X pedex-

CHBHOC cenepa6ean0e 0aHaX0BO MpOCTPaHCTBO, TO X" TaKxke cenepa6eﬂbH0e MMPOCTPAHCTBO.
C(t,. x:[t,,t,]—>X

. O6o3HaunM Hepes L, ([t,,t,1,X)
x:[t,t,] =X

61X OyzneM 0603HaYaTh POCTPAHCTBO HENPEPHIBHBIX (yHKLMH
"X()"C = maX{"X(t)" ‘te [toa t, ]} . Iycts 1<p<ow

Uepes
¢ HOpMOil

MHOXKECTBO (PKBHBAJCHTHBIX KIJIACCOB) TAaKMX H3MEPUMBIX (QYHKITHI

(], = (:;(‘)||x(t)"vdt)§.

qTo

4 P
()| dt < +ec
Ikl ISP <o (. [5, c. 96]). Monoxm

Wilt,,t,1,.X)

(o> t,]

CumBosioM o0o03HauaeTcsi 6aHaXOBO MPOCTPAHCTBO a0COJIIOTHO HEMPEPhIB-HBIX

GbyHKIMHA U3 B X  mepsas mnpomssoaHas no ®peie, KOTOPHIX MPUHAIIEKHUT

Lot 129 e pacemorpimt W ([t, 1,1, X) = {x() € C([ty. 1,1, 1 X() € Ly ([t 61X} ¢

‘ AV
xol., =||x(t0)||+(f||i((t)||' dt) ”
HOpMOH 0 50005 C 3KBUBAJICHTHO HOpMOﬁ
l S
ke, = maxhxcof+( Jxoff o)
. 1 x(t) = x, + [z(s)ds
OrmeTuM, 4TO ecnu X()GWP([tO’t‘]’X), TO C e %e€X 4

20 €L, ([t t,1.X) . IlosToMy BCsKMII JHMHEHHBI HENPepHIBHBIA (YHKIIMOHAT z
Z* € Wpl ([t(]’ tl]’ X)* )

Wpl([toﬂtl]ax) I<p<ow

(t.e.

Ha HOPOCTPAHCTBC MO>XHO C€JHHCTBCHHBIM

7 (x) = {a,x(t,))+ H{u(0), X(O)dt

obpazom NpeJCcTaBUTh B BUJE
aeX', v() el ([t,t,1X"), pp'=p+p"  v():[t,t,]>X"

rac

CKaJISIPHO  MHTErPUPYEMOE

To(s)dseX* .
oToOpakeHue u (cm.[6, ¢.60, c.78]). DyHKIHMOHAT z B JanbHeuIeM

0003HaYaeTcs CHMBOJIOM (a’ U).

yeClt,t1X)  ,  Z eWlt,t LX)
1

MHoxecTBO W" ([t 1. X)

. 1
Ecim (p'Wp([tO’t]]’X) _)Roc ,

B nameHedmem, OyaeM TOBOPHTH, YTO

y*(X) = Z*(X) X € W;: ([to,t]],X) )

COBIIaJar0T, €CJInU npu

wopuoii [x()=magx(t)] obosmaumy L tH X0,

to<t<t)
dom , ¢=dom = {x()) € W)([t,.t,]. X) :p(x) < +e0)}.
TOJIOKUM P P

PaccmarpuBaercs 3ama4a MUHIMU3AUH (HyHKIIHOHATIA

4
Dy (x()) = P(x(to) x(t))) + [£(t, x(1), X(t))dt
to , @.1)

. . 1
B KJacce aOCOJIOTHO HEMPEPbIBHBIX (YHKIHIA X[t 1= X, T.C. X()ewp([t"’t‘]’x),

P: XxX—>R, ., f:ite,t)]xXxX—>R,,.

rae



B n. 2 Oynem mpeamomarats, uto f:[ty,t;]x(XxX)—>R,, HOpManbHbIi BBITYKIbII

X() e W, ([t,,1,1,X)

uaTerpantT, ¢@:XxX >R, Bemywias QyHkous. OyHKIusS Ha3bIBAETCS

pemenneM o0o0meHHoM 3anayn bonbia (2.1), ecnn |®O(i(-))| < 4oC ¥ CIPABEIIMBO HEPABEHCTBO

_ x()eW'([t,,t,],X
By(x() 2 Dy(x() mpu <O Wl thX),
PaccmoTpuMm pyHKITHOHAT

4
D(x,y) = @(x(to), x(t;)) + [£(t,x (1), X(t) + y(1))dt,
ty
. h(y)= inf ®(x,y)
yOeL, ([tO’tl]’X). IMonoxum *WpTo,u1%) . U3 mpemnoxenns 2.5 [7, c. 28]
h(0)= inf ®,(x)

XeW) ([tg.411X)

rac

BBITEKAET, YTO h BBINTYKJast QYHKIHA |
inf @, (x)

1
xew;])([ro,q],x) KOHEUYEH U CYIECTBYIOT Xo( ) € Wp ([to’ tl ]9 X)
sup fit, Xo(t) +2z X () <1(t)
r(t) >0 lej<e s Ltooti]

Jlemma 2.1. [lomyctum, 4To

, uncio €>0 y cymmupyeMast QyHKIHS 4TO a

GbyHKIMA P(%o(to)) HEMpepbIBHA B TOUKE XO(tl). Torna dyskums b cy6auddepenuupyema B
HyJe, T.€. 3a7a4a (2.1) crabunbHa (cMm. [8, ¢.60]).

t
J6) = (£, %0(0)+ X(0, %o ()t
Joka3zareabcrBo. Tak xak fo HENPEPBIBEH B TOUKE HYJIb B

1
HPOCTPAHCTBE W, ([t 6,1 %) , TO CYLIECTBYIOT YHCIIa L Jx) <L,
x € {2() € W[t 11020, <}

a; >0

u TaKue, 4To

. Taxxe W3 HeNpPEpHIBHOCTH P(xo(to)) MOJIYYUM,
aro @Kot DLy beX, [b—x,(t)|<a,.

pu

L
9TO CYMECTBYIOT O, >0 u 2,

o=+t —t, ) minfo,, o}, x, (1) =x,(t)~ Jy(s)ds

h(y)= inf @(x,y)<P(x,,y)<L, +L,

XeWp ([t0.111X)

. <a
npu y0) € Ly ([, 1,1, X) , "y"P . Torma u3 npemnoxenus 1.5.2[8, c.31] BbITEKAET, 4TO h
cyomuddepernupyema B Touke Hyb. JlemMMa 1oka3aHa.

O0o03HauuB MOJY4UM

‘Il
Ecmun B JOKa3aTCJIbCTBE JICMMbI 2.1 wucmoab3oBaTh U3 HOPMBI e , TO HaJA0 IIOJIOXHUTH

o =min{a,,}/t —t, ) o Mt —t, =1 "=
o, (Vt —t ) 2}, IIe CUUTaeM, 4yTo b npu p=
[ycts X anrebpa GOPENECBCKHUX MOAMHOXKECTB B [to- 1]

q:Z->X" frim ([t,, ;]

. MHOXecTBO BCEX IIPABUIIBHBIX MEP

o0o3HauMM dYepe3 -X) (em. [9, c.61]). Ormernm, 49TO  BCsKas

q:Z—>X e/IMHCTBEHHBIM 0OPa3oM pasfaraerca B CYyMMY: a0 =v0) +(P('),

dt

MIpaBUIIbHAS Mepa
rae v0) abCOoJTIOTHO HETIpephIBHAS, a °(). CHHTYJISIpHAsE OTHOCUTEIHHO MIPaBUIBHBIE MEPHI
(eMm. [9, c.63]). Tax kak V() a0COJIIOTHO HenpepbIBHAs Mepa, TO CYLIECTBYET Takas (QYHKIHS
\TI(')ELI([tO’tl]’X*), qTO W(E):iqj(t)dt , TIae Ec[to’tl] n3MepumMoe MHoxkectBo. Jlid

yao0cTBa 0003HAYUM v gepe3 W(t). [Tosoxxum q(t):\y(t)'



£9(t,x,0) = inf {{v, y) + f(t,x,y)}
X

weX, veX"
’ . Tlonoscum ye . U3 ycnosust

Ilycmo

x = f°(t,x, V)
CIIeTyeT, 9To BEITyKNas (yHKmus. s OPOCTOTHI Janee MONOKHM

07y = _ P Pt 0/ =
of'(t,x,v) =0,f (t,x,o), pP+p =P e 1§p<oo’ ot (t,X,v) cy6muphepermpan

£°(t,x,0) 3

B TOYKEC

GbyHKIMN B CMBICJIE BBIITYKJIOTO aHAIH3A.

— 1
Teopema 2.1. Jns Toro, 4To0bl (QYHKIHMS X(0) cpean Bcex (YHKIMN x() e W[t 61, X)

MUHUMH3HpOBaia (yHKOHOHAN (2.1) ZOCTaTOYHO, YTOOBl HALUINCH Mepa q() & fm ([tp, 1, ], X,

GbyHKIHSA w0 €Ly ([t 1,1, X7) U BEKTOPBI 5, beX Takue, 9To

1) 40 <0 (LXO(0) +5)
) £ (4R (0, () +) = (w(t)+ b, X())+ (L. X(1), X(1)
3) (A-D.b) ({1 X(1,)

: Hy(0.a(d0) = (@.x(1,)) +{w(0.2(0)dt mpu x € W)([t,.1,1.X)

>

sup [(y(1),q,(d0) = (3(), q, (dv)),
5) yeQt, to

Q={y e W, ([t, t,1.X):J,(y() = ffO(t y(), w(t) + b)dt < o0}

rac » (g - CHHI'YJIIpHasl 4acTb

int , domJ, =int_, domJ,
MepbI 4, a ecm BBIONHEHO ycmoBue JieMMbl 2.1 u “p A , TO COOTHOIIICHUS
1)-5) u sABIAOTCS HEOOXOAUMBIMHU.
Joka3zareancTBo. Jloctatounocts. M3 1) cnenyer, uro

£9(t,x,w(t) +b) ~ £ (L, X(0), w(t) +b) > (q(1), x - X(1))

npu X € X, Orcrofa, UCMOB3ys 2) UMEEM, 4To

}( (t)+bx(t)>dt+jf(t x(t), x(t)dt - j< (t)+5,§(t)>dt—tjlf(t,i(t),i(t))dtztf(q(t),x(t)—i(t»dt

pu X()EQ. U3 3) caenyer, uto
Q0x(t, ), X(t,)) ~9(E(t, ), K(t,) 2 (-3 -b,b), (x(t,) X(t,)) ~ (K(t,, X(t,))

X() eW ([to’tl]’ X) . H03T0My
1 (

j< (t)+b,x( t)>dt+ JE(t (010t~ [{y(t)+b.E(0)dt - [FLROIO)de+plx(t)x(t,) -

t t t t)

4

= 0(X(tg), (1)) > J{q(0) x() = X()dt + (-~ b,b), (x(t ) x(t, )~ (R(ty), ()

npu x()eQ HUcnonb3yst 4) W3 MOCIEIHOTO COOTHOIIEHHS MOJIYIUM
{0~ Z0). qa) + (b o)+ (e x. k(0 f{B,%(0))de— [£(L T, KO)E+ olx(t ) (1) -

t

- 0(X(to), X(1,) 2 J (a0 X(0) = X(0)dt+{(b, b, (x(tg ) X(t,) — (Kt (1)



npu x()eQ IosTOMY
t t t . 4
[{(x(V) = X(t), q(d))+£(t,x(0), X(0)dt = JF(E,X(0), X(O)de +@(x(tg) X(t)) <0(X(te 1 X(t1)) > [{q(8), x(8) - X(1))dt

) ty ty ty

tIl(X(t) —-X(t))dq (1) <0
npu xX()eQ s 5) cnenmyer, uto ' pu x()eQ Torza monym, 470
(A0, 50Kt~ R0, XOME+ 0010 X(10) 0R(10). 5(1) 20
tfl £O(t, x (), w(t) + b)dt — tjl<\u(t) +b, )';(t)>dt < tjl £(t,x(t), X(1))dt,
HpI/I X() S Q . TaK Kak ty to t o

x() € W' ([t,, 1,1, X) 2 (1, x(t), X(t))dt < 400} = Q

HMEEM, 4TO [HoaTomy
if(t,x(o, >'<<t>)dt—tf(’)f(ni(t),i(t»dt+<p(x(to), X(1) -0(R (1) (1) 20 o O Wt 150

JoctarouHocTb TeopeMsl 2.1 nokazaHa.

Heo6xoaumoctb. M3 nemmbl 2.1 BbiTekaeT, uto N cy6auddepeHiupyeMa B TOUKe HYIb.

[Toatomy u3 3ameuanus 3.2.3 u u3 npemioxenus 3.2.4 [8, c. 60, 62] BBITEKAET, YTO pEIICHUE
. ] |
infi @, (x) - x € Wy ([t .1, X} u pemenne (—z(+)) 3amadu sup {~—D'(0,z)}

zeLy ([to-t11X")

X(-) 3amaum

CBA3aHbl 3KCTPEMAJIbHBIM COOTHOILICHUCM

D(X,0)+ D (0,~2) =0. (2.2)
Orcroza nMeeM (p(i(to),i(tl))+tjlf(t,i(t),§(t))dt+<1)*(0,—2):0. o ompeeneH o
COD= s {05000+ O )0 =
xeWp (11,4 1), yeLp (to.u1%) L 10 0

= sup {—ff‘(ﬂt)»a(t)+y(t))dt+ff'<2(t),f<(t>>dt—)‘f(t,xa),xa)+y(t))dt«p(x(to),x(t,»}=

;Zr{: ((L[ll(()] :11 J];:))

= sup {1(Z(0%(0)dt— (£ (6 x (0, Z(O)dt-p(x(t, ). X(1,)}-

xeWh ([tg.41X) t0 (23)

Ob6ozHauum  J(x) = tj] £0 (t,x(1), z(t)dt, J,(x)=0(x(ty),x(t;)). U3 (2.2), (2.3) BbITEKAET,

to

Iy

9TO u T coOcTBeHHBIe (yHKIMOHANEL. M3 mpemmoxenus 2.5 [7, ¢.28] cuemyert, 4To

x—>f O(t,x,i(t)) BbINyKJasgs QyHKIUS U aHasornyHo Teopeme 8.1.4 wunm mpeanoxenuo 8.1.10
[10, c.345, 348] nposepsemcs, umo fo(t, y,Z(t)) LxB-u3mepuma. Tax Kak
£O(t, X0 (1) +2,2(1)) < (Z(1), X (1)) + (£, X (1) + 2, X (1)) < (Z(1), %o (1)) + (1)

<&, [t

Z J
npu ” TO TIpH YCJIOBUM TeopeMbl 2.1 umeeMm, 4YTO (YHKIMOHAI 1

HempepbiBeH B Touke X (). Ilo ycmoBuro J,(Xy(-)) KOHedeH.
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7 =020) e Wbt g 0) 2 r0(x(0), 20t s9(x(t)x(t,)

ty

TTonoxus

umeem, uto @ (0,~z) =S"(z"). Wcnonb3ys HepaBeHcTBO FOHra-DeHXembs MONTydHM
t . t .
S'z") 2 f(z(t), X(1))dt —S(X), S(X) < f<z(t), X(t))dt + D (),
to to
t -
$'@) 2 (20 X(0)dt ~S(X) 2~y (3.
TO OTCIOJA IOIY4YUM, YTO fo ITosToMy u3 cootHomeHust (2.2)
— 4 — - — — t — - —
'@ = [(ZO.XO)dt=S(),  SE) = [(Z(0), X(1))dt + Dy ().
BBITEKAET, 4TO fo fo U3 BTOpOTO
t

tff" (4, X(t), Z(t))dt — tj'f(t, X(1), X(t))dt = j<2(t), §(t)>dt.

COOTHOILICHUA  HUMEEM, YTO to to to

FPLXO.20) = (ZOXO)+HFEXOXO) o el o]

OTtcroga

MOJIYYUM, UTO
*® —% Y — = —
S"(2") = [(7(1),X(0))dt - S(X) 7o S®
to BBITEKAET, YTO W . U3 Teopemnr 0.3.3[10, c¢.59]
awl S(x) = awl Jl(i) + awl Jz(i)
p p p

. M3 pasencrBa

(Treopema Mopo-Pokademmapa) wumeem, 9To Torma HalayTcs
toukn  Z, € W!([t,,t,1,X)", rae i=12,takue, uto  Z =7 +7,, 7, =@ y()), z, =(d,b) n

A eawll)Jl(i)

z, €0 J,(X), z,e0 J,(X ' =
YT Tw (%) W o ). Us clemyeT , uTo HXY)  cogersennbiit
1 1
(byHKIMOHAT B ([t 1) X). Tak kak 1) BBINTYKJIBIN (yHKIIMOHAT B G ([t 4 1.X)
J,(x) intCl J, (%)
HETIpephIBEH B TOYKE X0(), TO HETIpephIBEH B ’ "
int , J(x)=int_ J (x)= .
% ! [HostoMy  wucnone3yst  cimeacreue  3.5[1], nMeeM

d, TGy =d , J&y) 0,1,(®)=0,1,®

Torma w3 cnenctBus 3.3[1] BBITEKaer, 4TO

=+ 1 * 77 zZ €0 .1 (X)
IToaToMy cyriecTByeT HYHKITMOHAT Z, € G ([, 11 %) takoil, uto | 9 m R
z,€0,J(X)
ITo cnenctuto 3.1[1] u 3ameuanwuro 3.2[1] “ B TOM U TOJIBKO B TOM Cllydae, Korjaa
t, Yy
sup [(y(1),q,(dt)) =[(x(1),q,(d)),

. 0,, — —
q(t) € o7 (6, X(0), (1) u YR fo rae (g (-) CHUHIYJIpHAas 4acThb MEPbI

L (axt)+ k)= [(x@,q@)
90) | Seno, uto (0,7() = @, w()+(d,b) u b b 1t mo6oro

xeW (0t 1X) posony AO=W(O+b, a+d=0.

z, €0 ,J,(X)
Taxk kak P

(d—b,b) € dp(X(ty ), X(t,)),

, Tou3 Teopemsl 4.1[1] cuenyer, uro z,=(d,b), e beX' u

rie 4=-8 Teopema noxasana.
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OTtMmerum, 4TO ecnu fite, 1 Ix(XxX) >R, HOpMaJIbHbII UHTETPaHT U
¢: XxX—>R, byHKIHS, TO JIOCTaTOYHOCTH TEOPEMBI 2.1 TaKkKe BEpHa, TIne
cyomuddepenian cuuTaeM TaKKe B CMBICIIE BBITYKJIOTO aHAIIH3a.

Ecnun ¢ynkumonan y—>f ot, y,Z(t)) BBIMYKIIbIA HOPMAJbHBIA HHTETPAHT, TO W3 JIEMMBbI

int , domJ, =int_, domJ,
3.4[1] cnenyer, uto “ W

t
Ecan dynkmuonan J (x) = jlf O(t,x(t),Z(t))dt ymoBmerBopser ycrmoBuaM nemmbi 2.2[1], TO
to

int , domJ, =int , domJ,
Cp Wy

Ecmn cymectByer ¢ynkuus A(-) €L, [ty,t;] Takas, uto |f°(t,x2,2(t))—fo(t,xl,i(t))|S

int , domJ, =int  dom],
< 7L(t)||x2 —xl” OpU X;,X, € domfto(o, z(t)), TO ? ?

, int , domJ, =int , domJ,
OrMmeruM, uto ecim X =R 10 u3 seMMsbI 2.4[1] cnenyer, 4yTo P P

Xo(H) =X(t)

Ecnu npu yIOBIIETBOpsieTCs yciaoBue Teopembl 2.1, To m3 Teopemsl 3.2[1]

CJICIYET, 4TO qc) a0CoIIOTHO HeTlpephIBHAS Mepa. Torma nMeem
) t t
J(x(t), q(dv)) = x(1)d(q(t) —q(t;)) =(q(t;) —q(ty ) x(te)) + [{q(t;) —q(t), x(1))dt
to to to
}<X(t), Cl(dt)>=<5ax(to)>+lJl<w(t),X(t)>dt .
. Tak xak ' t TpH xe W ([t,,t],X) ’

TO OTCIOJIa MOJY4UM, 4TO a=q(t)=q(to) u w(H =q(t)—q(®) , The vO e Lt 1. X .

x e W, ([t,,t,1,X)

IMosTomy () =—p(1) u w(to) =a, w(t;) =0. OGo3Haume O=y(®+b uMeeM,  4TO

T P T 1 *
3+D=X(t) D=X"(1): Orepom cnenyer, o X € W[t LX)

[Hostomy ucnone3ys u3 reopemy 3.1[1] wium treopemy 3.2[1] B nokazaTenbcTBe Teopemsl 2.1
MMEEM, YTO BEPHO CIEAYIOUIee CIEACTBHE.

Caencrue 2.1. [ TOoro 4ro651 X(V) , cpeau Bcex (yHKUMI
MUHUMU3HUpOBasa QyHKIHOHAT (2.1) 10cTaTOYHO, 4TOOBI HaNLTach (QYHKIINS

X* () € Wll ([t0>t1 ]> X*)

X() € Wpl ([tO’ tl ]’ X)

Takasd, 4To

3 -X (t)y e of (4, X(1),X (1)) telte.],

pu
£ (R0, X (1) = (% (0, %) + FLXO.K(D)

3y (K (o) X (1) €00(R(to), X(1)
a eclu IIpu. Xo(t) =X(t) ynoBieTBopsieTcs ycinoBue JeMmsbl 2.1, To cooTHowmenus 1)-3)

SIBIISIFOTCS] 1 HEOOXOIUMBIMHU.

Jloka3zaTeabcTBo. Jl0CTaTOYHOCTH TEOPEMBI HETTOCPEICTBEHHO POBEPSETCS.

Heo6xoaumocTb. HeobxonumocTs ciencteus 2.1 ciemyeT W3 JOKa3aTenbcTBa Teopemsl 2.1.
AHAJIOTHIHO JI0Ka3aTeIbCTBY TEOPEMBI 2.1 nMeeM, 4TO

FULRO.20) = (ZOXO)HFEFOXO) 7 €08 3 e 020) oo
awl S(x) = awl J, (X)+ awl J, (X)

0.3.3 [10, ¢.59] (teopema Mopo-Pokadennapa) wumeem, 4ToO
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Torma HalyTCs toukn  Z e W ([t,,t,,X), rtme  i=12,71akme, uro0

—% —k —k - zr € aW]JI(X)’ 2; eaW]JZ(i)

Z =7, +7,, 7, =@,y()), Z,=(d,b) n P p . U3 Tteopemsr 3.1[1]
Z] € aWI Jl (X) . _

clenyeT, 4YTo P TOTJia ¥ TOJIBKO TOT/a, Korna z; = (a,\y) "abCONII0THO HeIpephIBHO" U

o 0 ,J,(x)=0,J,(%)
—\(t) e OO (t,X(1), z(t)) mpu te[to’tl]. W3 cnenctBus 3.3[1] BeiTekaer, uto @ .

= = 7 =7 z. €0 ,J,(X)
z, €C ([t,,t,1,X) . z) =24 e €%
ITosTomy cymiecTByeT (YyHKIMOHAT TaKoH, 9To u ,

(@x(t0)+ [ (w0, x(0)dt = [(x(1). q(an) 1
T.C. fo fo npu x() e W[t 61 X). Tak kak (yHKIHOHAT

= _ (= 1 * 1 —
z=@w) e W, ([t 1,1, X) aGCOMIOTHO HemnpepbiBeH, 1o 7 © Wit 1] X ) w(ty)=a "
Yy t
w(t) =0 Torga umeem, uro fo p
_ z, €0 ,J,(X)
UMEEM, YTO 90="Y0)  Tax xax ow , To m3 teopemsl 4.1[1] cnemyer, uro

1
. x(-) e VVp ([t 1,1, X) . Otcronma

Z,=(d,b), e beX" u (d=b,b) € Fp(x(to): X(1))- 11, paBeHCTBA Z =7, +Z, UMEEM, 4TO
2H=y(®+b, d=-a . Tonoxue X (t)= w(t)+ b umMeem, uto i*(to) =y(ty)+ b=a+b wu

(t)=w(t)+b=b. Hosromy (X ok X (L) EBXtLXM) — ppy gy e af0 (1, %(1), (1))
% 0 — %
CJIEIYET, YTO “X (e (LX()X (t)). Crenctaue nOKa3aHo.
OtmeTum, 4TO eciu fifte, t]x(XxX) >R, HOpMAallbHBII HMHTErpaHT U
¢: XxX >R, ¢yHKIUA, TO JOCTaTOYHOCTH CieACTBUS 2.1 Tarke BepHa.
U3 cnenctBus 2.1 cnenyert, 4To BEpHO cleayrouiee cieacTsue 2.2.

X . x(OeW'([t,t],X
CaencrBue 2.2. Jlns TOro 4rtoObI X(t), cpemu Bcex (QYHKIHA © P([ 0ot X)
MUHUMU3HpOBaJIa (GyHKIIIOHAT 2.1) JIOCTaTOYHO, YTOOBI Haluiach ¢byHKIASA

* 1
z ()& Wit t,1.X) TaKasi, 4To
py EOZOACIOR) o telty ]
2y (2 () =2 (1)) €p(R(to) X(1))
a eclli IpH X, (t) = X(t) ynoBieTBopseTcs ycaoBue JeMMsl 2.1, To cooTHoeHus 1),2) ABIAIOTCS U

HEOOXOUMBIMH.

—X (t) e of (6, X(1),X (1))

Joxka3zareabcTBo. VI3 BKiIIOUEHUS
£ X (0) -t (LXOX ()2 (-5 (0, x-%00)

£O(t,x,0) < (0, W) +f(t,x, W)

CIIeNlyeT, 4TO
npu xeX y teft,,t 1] Tak kak

2
mpu WEX | 10 u3 coorHOmEHMs ) cnencreue 2.1 umeem

<i*(t), w> (%, W) - <i*(t), i(t)) (4 E(0), X(0) > <—§*(t), x— i(t)>
(LW (), X(t) > <—§*(t), X —i(t)> + <—i*(t),w —i(t)) ——

mpu  XE€X, weX 1 e

weX  osromy (X(0), =X (1) €O (D), X() . O6o3HauuB Z'()=-X(1) HOIYYHM, YTO
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(' (1), 2 (1) € O (£, X(1). X(1) mpn LElo 1],

(7 (t9)=7 (1)) €801, K1) (e pomie noxasao.
3ameuanne 2.1. Ilpu ycnoBusx Tteopembl 2.1, aOCONIOTHO HENPEPHIBHOCTH MEPHI
q() & fim [t,,t, . X7) B TeopeMe 2.1 IKBUBAJICHTHA CYIIECTBOBAHUIO PEIICHUS 3a1a4U

(1) € o (LX(D. y(1)+b)
£ (L0, (D) +b) = (w()+ B, () +F(LX(1),X(1)

N3 cootHomenus 3) cienctBus 2.1 criemyer, 4To

1)

2)
3) (Fa-b.b)edo(X(t)X(t,)
2 b ( (0, x(0)dt =(a,x(t,))+ i( (O, x())dt mpu x(-) € W, ([t,,t,], X)
\V(')ELp'([to’ 1] X ) B : te[tw 1]
3. HeBbINyKJIbIi c.JIyqan
Iycts X cenepaGensHoe GaHAXOBO MPOCTPAHCTBO, f [t t,]xXxX —>R,, HOpManbHBIA

rae

uHTerpaT, ¢: XxX >R, dyHKIUA.
PaccmoTpuM MuHHMMM3AIUH QYHKIHOHATA
J(x) = (x(t, ). X(t,) + (6, x(), (1)t (3.1)

x() e W, ([t,, 1,1, X)

ONTHMAJIBHOCTH perueHus 3aaauu (3.1).
Hycts g:X—>R_, X, €domg. Ecmu g nunmunesa QyHKuus BOIM3M X, TO

, tme 1<p<+oc. TpeOyercs HaliTH HEOOXOIWMBIC YCIOBHUS

nonoxkum(eMm.[11, ¢.32])
g[l] (Xo ; X) — limsup g(y + 7\‘X) _ g(}’) ,
y—x0, M0 A
0.8(x,) ={x" e X" :g"(x,;x) > <x*,x> opu x € X} .

O0603HaYUM acf(t>X’Y) = acﬂ (x,y) )
t]

) H3MEPHUMO B [to. 1,

r_ ’
rie PP —p+p, yHucia k,>0 u >0 gagpe, uro

[p(u,2)— g,z 1)|<k (o—w[+[z=z])
<a, ||z—x(T)||£oc,

x e W, ([t,,t,1,X)

t—fit, x,y

Teopema 3.1. IlycTts oTOOpaxeHue , CYLIECTBYIOT QYHKIIMU

kOeLlt,.t] , cOellt.t]

|f(t,X, Y) _f(t’xl Y, )| =
x-x(®)<a, [x,-XO|<a, v,y eX, Ju-xt)|<a,

npH
||Zl—§(T)||SOL u  X(t) wmuHEME3UpYyeT ¢GyHKIMoHan (3.1) . Torma
cymectByer pyakuust  x () e W, ([t,,t,],X") Takas, 9to

D EOXOXOI0) Ly teltut] ) (K () 00RE)IC)

1
xeW, ([t t,1.X) . OtMeTnM, 9TO (QyHKIIHOHAI

X0 W;([to,tl],X)(CM

JoxkazareabcTBo. B cuny J(X) <J(x) mpu
J(x)
YIIOBIIETBOPSIET YCJIOBUIO JIMMIIMIA B OKPECTHOCTH TOYKU

1
aemmy 3.3). TTostomy JM(X:x)>0 1pu xew, ([to’t]]’X).
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L (t . (-
Ecnun x,()€ ([ 0 t1X) H IIOCJIEA0BAaTCILHOCTH C OV CXOOUTCI K x() B

L, [T, 1,1.X), To U3 TeopeMmbl 1.4.18 u 1.4.31[5, .85, ¢.98] cnenyer, 4TO CylIECTBYeT Takas

MOCIIEIOBATEIFHOCTD X, ()} = x,00} " (X (Do TIOYTH BCIOTY CXOIUTCS K X(').

IIycTs G Q) CXOUTCS K X(t), (Vi () ey TOYTH BCIOJLY CXOJIUTCS K x(t) " A 1o R

Yo () € WI ([to’t ]’ X)
Tax xax ™ 60,5, (0) + 4, (x(0),x(0) —f(t,y,, (1), y.,,() (kOx )|+ e®fx®)]) < 0
10 1o Teopeme Dary (cm.[12, ¢.97]) umeem

timsup 2Oa =105 < fimsup (60, (v, (0,9, (0) 2, (x(0, £0) -

Mmoo A moso
m

—f(t,y,, (1), y,, () dt +limsup 7= (((y,, (t,), ¥, (1)) +24,, (X(t,), xX(£,)) = @(y,, (), ¥, (1) <

m—>0

rac

<l{] limsup 7 (£t (v, (8, 2, (1) + 4, (x (1), X(1)) — £(t, y,, (1), 2, ())dt +
+limsup - (@((y,, (t), ¥, (£)) + A, (x(t,), X(t)) = @(y,, (t,), ¥, (t,)))-

m—»w0

Otcroga cnenyer, 4To

J(X : x) = limsup WQImm TLCE(t, (Y(1), T(1) + A(x(E), X(1))) —

i
—E(t, y(1), () dt + limsup 3 (@((y(t,), y(t1 ) +A(x(ty), x(t,)) —@(y(t,), ¥(t,)) =
o ?

<timsup T H(E(L (y(0, 9(0) + Mx(D. (D) = (L (0, St +

yoX B Ly
o

+limsup 3 (e((y(t, ), y(t,)) + Ax(t,), x(t,)) = @(y(t,), y(t,)) <

yoX BWp
240

< Tlimsup £(£(t, (y(1),2()) + A(x(0), X(1)) — (8 y(). Z()dt +

to y(t)->x(t)
z(t)—>X(t)
o

+ limsup 5 (o((u, L) + A(x(t, ), X(t,))) = 0(u, L)) <

(u,0)>(X(tp)X(t1))
o
< (L R(E, R(0: (x(0,%(0)dt + " (R(t, ). R ()i (x(t,). X(1,)) = D).

IMosTomy “{)=0 MUHUMH3HpYeT (QyHKInoHan D(x) B Wp‘([to, ], X) .Tak kak

|fm(t,g(t), X(t); (x(t), )'c(t)))| < k(x| + O o )W ([t X ;

™ (Xt ), X(t, ): (x(t, ). x(1, )| <K,
cnexcrust 2.2. Tlostomy cymectByer GyHkimst X (-) € W, ([t,,t,],X’) TaKas, 9TO BBIIOIHEHBI
cootHonreHus 1) m 2) cneacrsue 2.2. Teopema nokaszaHa.

PaccMoTpum npyryro MeTOAMKY MUHUMH3aUuK QyHKIpoHana (3.1).

Jemma 3.1. Ecru X GaHaxoBO MpOCTPaHCTBO, (hyHKIHSA viX—>R, YAOBJIETBOPSIET

X
ycnoButo Jlummuia B 8 OKPECTHOCTH TOYKH ~°, TO JJjis Joboro €~ 0 CyIIECTBYEeT TaKoe

O(x) =y(x,)+ max (p,X—X,)+&[X—X,|[+0s, ., X)
a>0 pge  82a>0 g ‘ "Eﬁ”"*")(, > " " peo SIBIISIETCS
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BHYTpPEHHE! BBINYKION ammpokcumanueit [2, c¢.60] JUIS w(x) B TOuKe U, Te.
X)) =W(x,) @) ZWE) g peex xeX
Jlemma mokazana B [13].

Ilyctp BbINONHSETCS YyCiOBUE Teopembl 3.1. [pumenss nemMbr 3.1  momydmM, d9TO
CyIIECTBYET (PYHKITUSA a(t) >0 u uncmo o >0 Takpe, 9ro0  X(-) MHHHMH3UPYET
(byHKIHOHAN
()= max (. (x(t,) =Xt x(t) ~X(t )+ ]( e[, (0P, (). (x(O) =X, (D) ~X(1) +

+8|(x(t) - (1), x(t)—x(t))H)dt+sH<x(t0)—x(to),xa,)—x(tl))\\
mpr (X8 x(4)) & BUX(,) X(t))s o) - (x(0,X(1) & BIX(1), X(1), (1)
Ipenmonoxum, arto gt €>0 cymecTByeT umciao o, >0 Takoe, uro  ot) > o, mpH

tet,,t,]. OtmeruM, 4ro ecau it €>0  CyIECTBYeT 4YHUCIO a, >0  Takoe, uTO
0Lt x,y) COLLRWO.X() +oB,xB)  mpn %V EBEROXONC) -1y yo50
HONOXHUTE ot) =0, . Ob6o3HaumB  z(t)=x(t)—X(t) wumeeMm, uTo Zz(t)=0 MHUHUMI3HpYET

(byHKIMOHAT
@, (z() = P (z(t,). 2(t ) + f( R . S <(p (0P, (O), (2(1), 2(0) +e(2(0), V)t + g, ), z(t )

mpu (&6 2(4)) €B(0.0),0,) -~ (2(1), (1) € B(0.0), 0,)

pe wmmi (\11)<
Torma momyunM, uyto  z(t)=0

MUHUMHU3HAPYET (GyHKIHOHAT @, (z() npu
Z() € Wolc ([t[]?t] ]a X) = {X() € C([t()’tl ]7X) : X() € L(x: ([tgatl ]e X)} .
Jlemma 3.2. IlycTp BeImonHSIETCS ycnoBue TeopeMbl 3.1 u must €>0 CylmecTByeT YUCIO
a, >0 Takoe, uro ot) >, mpu te[t,,t]. Torma Zz(t)=0 MuHEMH3UpYET QYHKIHOHAI
@)= max (.t 2 ))+ ] max () (1), (0), (2(0), Z(0)

npu Z() € Wrx) ([to’t1]’ X) .

~ 1
JoxazarenabcrBo. [Ipennonoxum nporusHoe. [lycTh cymecTByer X() e W ([t 1,1, X)

@, (X() <0=D,(0)

TaKoe,

4TO , TO TIPH AOCTATOYHO Manblx €>0 W3 ompenencHus @, (2()) CIIEAYET,
yro PO <0 o ycaoBuo  z(t) =0 MHUHUMHU3UpYET (YHKIHOHAT P.(2() g W (8,1, X)

u P =0 [onyuum nporusopeune. Jlemma roxasana.

Tak kak W.. (.61 X) INIOTHO B W, ({4, 11, X) u D, (2()) HenpepbeiBHAs (YHKIHSA B
W, (Tt ti) X), TO uMeeM (CM. JoKa3aTeldbcTBO TeopeMbl 3.1), uro Zz(t)=0 MuUHUMU3UpYET
pymxmonan Q) 5 Woltet1X) o @) 2@, 0=0 [ 20 Wt X)

[TosTomy n3 cnencTBus 2.2 ©MeeM, YTO BEPHO CIIeIyIOIIee CIIEACTBHE.
CnencrBue 3.1. Ecnu Boinonnsiercs: yciioBue teopemsl 3.1 u i € >0 cymiecTByer 4ucio

a, >0 Takoe, uto o(t) >, mpu telt,,t] u X(t) MuauMmusupyer ¢ysknuonan (3.1) B

1
W, ([, 61 X) , To cymectByer hyukimst  x (1) € W, ([t,,t,],X") Takas, uto

b KON LRI e ).
2) (X‘(tn)?_X*(tl )) € aC(P(i(to)a i(tl ))
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Mycrs £ :[t,,t,]xXxX —(—o0,00] HOpMaJbHBIE MHTErpPaHTbl, @, : XXX — (—00,0]
¢bynkmu, roe i=0,1...,m.
PaccMoTtpum 3amauy MUHMMHU3aMy GyHKIIMOHANIA

1,00 =0, (x(t)x(4) + 16,6 x(0, X(0) de (3.2)

[P CICAYIOMINX OTPAaHUICHHSIX
T.(x) =, (x(t, ), x(t) + [£(tx(t,%(1)dt<0, i=1...,s, (3.3)
T.(x) =, (x(t,),x(t,)) + £(6x(t),%(6)dt =0, i=s+1,..,m, (3.4)

rae x()e W ([t,,t,1,X).

Jlemma 3.3. Ecm oto6pakenne ' ft.x) M3MepHUMO, THe | 0,l,....m,
ki () € Ll([tmt]] u C () € Lp' ([twtl]; A >0

quciaa ! n &> 0 TaKHE, 4YTO
5 ‘(pi(u5z)_(p\(ulizl)‘ SX;(Hu_ulH-’_HZ_ZlH)

CYIIECTBYIOT

¢GbyHKIHN
‘f\(t’ X, y) _fi(t5 XY, )‘ < k, (t)HX —X, H + C,(t)Hy_ Y

npH "X - i(t)" <a,

|x1 —i(t)" <a, y,y €X, ||u—i(t0)|| <a, ||ul —i(to)”S a, ||z—i(t])|| <a,

||Zl —i(tl)" <o, TO (YHKIMOHAIEI Ji(x) YIOBIIETBOPSIIOT YCJIOBHIO JIMMIINIa B OKPECTHOCTH

TOYKH x() B Wpl([toatl]»x)_

D= {x() e W.([t,,t,], X):[x()=x()|., <o
HokaszareabcTBo. Ilonoxum 0 o b0 H © ()HW‘“ }. Hycts  x(),

x;()eD. Tax Kak ‘rg{[l(?fl(]"x(t) -X, (t)” < ||x() - i()"Wp (unu
x() = x, (O <A+t —t)xO=x,0), )» 0
T, (x() =T (x, ()] £ :{:k. Ox®) =%, @O+ ¢, () = %, O de + 2, x(te) —x, (t,)] + [x(t,) = x, (¢ <

max

to<t<ty

< I k, (t)dt g}ﬁ(}“x(t) —x, (D) + (; ‘C.(t)\th)i(:{: k(1) - xl(t)Hvdt)i + 2 (x(ty) = x, ()] + [x(t) = x, (£ <

< (T, (0de+20, + e, O YO -x,0), -

Jlemma nokasana.

Teopema 3.2. Ilyctp oToOpakeHHe t=>fitxy) HU3MEpPUMO, CYLIECTBYIOT CyMMHpyemast
GbyHKIMN k() e L ([t t] 31 ¢ €L, ([t 4] yucia A >0 u *>0 TaKue, 4To

‘fi(t, X, y)—fi(t,xl,yl)‘ < ki(t)Hx—x,H +c, (t)Hy—yl R ‘(pi(u,z)—(pi(u,,zl)‘ Sk‘(Hu—ulH+Hz—le)
mpu - [x=XO<a, [x—XO]<a, y.yieX, Ju-zfsa, o %)<, |-xe)<a,

W; ([to,tl],X)

||Z1 —i(tl)"S(x n X(t) muanMm3upyert ¢pyHkiponan (3.2) B IIPHU OTPaHUYEHUSIX
(33) wu (34). Torma cymecTBylOT OIHOBPEMEHHO HE paBHbIE HyII0 uucia o, =0,
alJX)=0

1=1,...,s
a,=0,..,0,20, a AR

TaKue€, 4ToO

1y KOXO0SCXOXO) oo cpe ¢,
2) (X*(to):_x"(tl)) eac(p(i(to)vi(tl )’

oo Oy, TAC

u X* () € \Nll ([to’tl]’ X*)
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rue f(ta X, Y) = g)aifi (t,x, Y) s (P(X’ y) = iiz]o(x’i(Pi (%, Y) .

D, = {x() e W, ([t,,t,], X): [x() —X()], <050}
Joxa3areabcrBo. [lonoxum ‘ P H HWP . 3 nemmsr 3.3
clenyeT, 9YTo (PyHKIIMOHAIIBI Ti(x) YAOBJIETBOPSIOT YCAOBHUIO JIMMIINIA B OKPECTHOCTH KaXKIOU

D .
Toukr MHOXecTBa . Torma mo teopeme 10.47 [14] HalimyTcs OZHOBPEMEHHO HE paBHBIC HYITIO

wucma o, >0, o, >0,...,0, >0, o_,,...,0,,  TaKHe, 4TO a,J,(X)=0 mpu  1=hess oy
0e6L(x,oco,ocl,...,ocm)+ND0(x)’ e
m t . m
L(x, 05,0550, ) = 2ot [ (6 x(1), X(D)dt + X o, (x(t,), x(t,))-
1=( L(] 1=H
Otcrona clenyer, 4TO 0e aL(X’ Oo> &y am) . Torma MOJIyYHM, 4TO

(X; x,00,0,...,0, ) >0 x() e W ([t,,t,1,X)

pu IloaToMy  1OJIOKHB

I =0y (x(t, ) X(1) + 1F(Lx(®),X(6)dt meen, 1m0 IV & x) >0 mpu X0 € Weltnti1X)

Hcnonp3ys u3 TeopeMsl DaTy aHAIOTHMYHO JA0KA3aTEILCTBA TEOPEMBI 3.1 uMeeM, 4To
_ . J(y+ix)—=J
JU(X: x) = limsup JG+A) = 1) K) &) <
y—oX

2o

TE (R0, 5%0: Ce(0. X OD e+ 6 (R(1, ) () (x(2, ). X(1)) = D).

z(t)=0
ITosTomy ® munnMusupyer  pynkmmonan  ®(x) B W ([t,,t,], X). Ananornuno
JIOKa3aTenbeTBa TeopeMbl 3.1 umeeM, 4to mis  D(X) TaKKe BBHIIOIHSIOTCS YCIOBHUS CIENCTBUS

2.2. Ilostomy  cymiecTByeT (QyHKIHS x'()e W/ ([t,,t,1,X") Takas, 9TO BBIIOIHEHBI
cootHomieHus 1) u 2) cnenctBust 2.2. Teopema nokasaHa.

4. Heo0xoqumble yCJI0BHSI ONTUMAJIbHOCTH BTOPOro MOPsiAKa 1Jisi 00001IeHHO 3a1a4u
Boabua

ITycte X  -cemapabGenbHOe ©0aHaxoBO mpocTpaHcTBO, f:[t,,t,]xXxX —(—0,0] -
HOpMaJIbHbIE HHTETPAHTHI, @, : X X X —> (—00,00] - pyHkmun npu i=0,1...,m.

PaccmoTpuM 3agady MUHUMHU3AIMK (QyHKIIMOHATA

1,00 =0,(x(t,).X(t)) + [f,(tx(0, %(t) dt (.1
IIPHU CJIEAYIOIIUX OTPAHUYECHUAX
1) =, (x(t, ). x(t) + [£(tx(t,%(1)dt<0, i=1,...,s, 4.2)
J(x) = (x(t,), x(t,)) + J£(Lx(t),%x(t)dt=0, i=s+1...m, 4.3)

rie x() e W, ([t,,t,1.X).
TTonoxum P={x()eC:J(x)<0,i=1,...,,5,J.(x)=0, i=s+1,...,m}, rae
Cc Wi (t,,t,1,X).

O6o3naunm  E(x) = y,(x(t,),x(t,)) + [Ilgi(t, x(t),x(t))dt, rme g, :[t,,t,]xXxX—>(—0,0] -
to

HOpMaJIbHbIE HHTETPaHThl U Y, : X x X — (—0,00] - pyHKmu pu i=0,1...,m, pq=p+(q.
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Jlemma 4.1. Ecin f, n g, - HOopMaibHble MHTErpanTel Ha [t .t ]xXxX, @ :XxX—>R,

Y XxX >R, i(~)eWp‘([t0,tl],X), rae 2<p<-+oo, U CymecTByloT uncia m, >0, k, >0 u
4 > 0 Takwue, 4TO

[£(LRO+X, +X,,X(0+7, +2,) ~ £ (LRO + X, X0 +2) — g (LX, +X,,2,+2,) + g,(6,X,,7,)| <
< (xaf+ i+l + el + s + o, e ok 20,
[ (R(t,) + %, + %, X(8) + Y, +Y,) = 0, (X(6) + X, X(E) +¥) =W (X, + X5, Y, +Y,) + Wi (X, y,)| €
<, ([ + by D+ I+ el + Iy + 8. dexs yol)
mpw [ <5, ] <5,

V[ <8, |v.]<8, 7,2, eX, e %f{')oi(t,kll(xl(t),zl(t))ll)dtﬁo npu

Ao m (x,()z,() e W ([t t,]1. X)xL (t,,t,1,X), 10,(A)—>0 mpu A0, 0,(t0)=0 u
5.(0)=0, 10

T &+x, +x,)-T (X+x)-F(x, +x,)+F(x))|<
<(m, 2+ = 1) +4k, (1, — 1)+t — 1, )+ (1 —to)%»[uxz(-)u;}g s Ollyy b, Ol 1+
(¢, (0, %, (O e+, 0x, (8, %, (6 )]
mpr X, (), X, () € W, ([t,,t,1,X), x,(0),x,(t) €S(0;8) = {x € X : [x]| < &} .
Joxasateaberso. Tak  kak  max x(t)—xl(t)”S(l+m)"x(~)—xl(-)”%, T0 W3
x,(),x,() € W!([t,,t,1.X) , x,(t),x,(t) €S(0;8) cnenyer, uro
[T (x+x,+x,) =T (X+x)-F(x, +x,)+E(x)| <
<o, (X(t,) + %, (t,) + %, (t,), X(1) +x,(t,) + %, (1)) — @, (X(t,) + X, (t,), X(t,) +x,(t,)) -
=W, (X (8) %, (), X, () 3, (8)) + 7, (3, (8, x, (8,))] +

+1 o,(t,
to

+‘I (£, (£, (1) + x, (£) + X, (£), X(£) + %, (£) + X, (1)) — £, (£, X(t) +x, (£), X(t) + X, (1)) dt -
e X O+ %,0.%, 0 +£,0) - g (Lx,0), X,(t)))dt\ + ot Jox, (0.%, ) X+ 5 Jox, 4 x, ) -

Tax wa[x, ()] <. (6)]+ [J%. (Ode < @43/t =t ), O, » 10 10 yenosmio mmeem
[T (x+x,+x,)-T (X+x,)-F(x, +;2)+E(x])| <
m, (e, )| e P e+ 0] + e ()] + e e +
+ :{')k‘(sz(t)H +[x, O, O] + [, O] + [}, O] + %, O] dt + {:0 (t]x, (0, %, )] )t + 3, J(x, (8. x, (6] ) <

<m,(pe, Oy + A3/ =0 Olly X3, Ol + A+ =) Ol + Oy +A+3/ =), Ol +
k(e O]+ [ 07 + e + O, O + %, e+ To o, (0%, ) X+ 3 s, 1) x, 1)) <
<m, 244/t =), Ol (b Ol + Ol + ke 0]+, (0t +

+ (e ]+ 00 (e, f &, 0 1+ Fo, e o 05, () Mt +3 o, 1 x, (6 ). Ta

kak (a+b)' <2'(@’+b’) mpu a>0,b>0 u d>0, 10
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Il + < s gl =0l + %0 des af @+ 4l =) e Ol + o] dt<

< 4((t1 7to)(1 +q\) tl 7to )Z +(t1 7to)¥)HX2(')Hivé-
[ToaToMy
‘J| (X‘FX[ +Xz)_J,(i+X1)_Fi(X1 +Xz)+Fi(X1)‘ Smi(2+q\ (t] _to))szz(')HW'l) (HXI(')HW:) +HX2(')HW%)+

K )38+ (1) OO, Ol Ol 1+
(x, (0, %, (D[ )t + 3, ((x, (t,), x, (£ ) <

+ Toi(t,
< (@40 0)) +4K (0~ ) 1) IO, Ol kOl 1+
+Jo, (1 6x, 0.5, ) e+, x, (1), (6 D)

mpu X, (),X,()) € W,([t,,t,1,X), x,(t),x,(t) € S(0;3). Jlemma noKkasana.

W3 nemmbt 4.1 crenyer, 4To BEpHO clieaytoiee clieacTpue 4.1.
Ecmu Beimonsstorcst ycnoBue jnemmsl 4.1, o, 20, a,=0,...,0,

=0,

CaencrBue 4.1.

o, ,--.,0, 3aJaHHBIC YUCTIA, TO

[ o0, (F 3, +3) =1 (R x) ~F(x, +x) + F (x| <
= (g(:)l(xik(mi (2 + q\/ (tl - to))2 + 4k| ((tl - to)(l + q\/ tl - to )2 + (tl - to)i))uxz(’)llng ("X‘ ()"Wé + "XZ(‘)"Wé ) +

o o, & Jox, (003,00 et + e o (Jcx, (1), 1))

N = S= [t — -1
Xl(.)"Wé <3, ”Xz(')”Wé <39, rue 5 (1+q t, =t ) S )
41, E0)=0 n a,20,

+3
i=0

npu X, ()9 Xz(') € Wp] ([t()’t] ]’ X) 5

BBITIOJIHAIOTCA  YCJIOBUE  JICMMBI

CanencrBue 4.2. Ecmu
a, =0,..,0,20, a,,...,0, 3aTaHHBIE YHCHA, TO

Li“ﬂ X+x) -1 -F (x))\ < (EoJm, 2 +4/(t, —1,))" +
4ki ((tl - to)(l + q\/ tl - t0 )2 + (tl - to)% ))”X()”i\/rl)
mpu x() € W) ([, 1,1.X), [xO), <3, tae 5=+t —t, ).

Mycts X()eP, PcW,([t,,t,1,X) u R(): W,([t,,t,],X) = R . TTonoxum (cm.[15])
K, X(%P,R() = {x € W, ([t,,t,1,X): FA, >0, Fo,(x,4):[0,1, 1> W, ([t,,t,1,X), Fo,(x,1):[0,A,]
pu A4 0, 910

re Ol(x77\’) _)0 u OZ(Xa }\') _)0
A I

X+Ax+0,(x,A) €P, R(Ax+0,(x,1)) <0,(x,A) mpu A €[0,A, ]},
T, (RO P,RO) = fx € Wi([t,,t, 1 X): Jo(x,2):[01, ] >R, ae 21

X"w,l, —0 pu

—0 mpu A0 u

1—>+00, 4TO

i

an, N 0, 3v, W (t,.t,1,X), re % |U —

X+Av, €P, R(\,)<o(x,A,) mpu ieN}.
U3 teopemsl 3.4[15] u u3 nokazatenscTBa ciueacTBus 2.2[15] ciemyer, 9To BepHA CleAyIOMas

Teopema 4.1.
20



Teopema 4.1. Ecou f wu g, - HopmanbHele uHTerpanthl Ha [t,,t]xXxX, X()eP

muHuMusupyer ¢ynkuuoHan (4.1) B P, ¢, : XxX >R, vy, : XxX —>R U CyWECTBYIOT 4ucCIIa
m, >0, k,>0 u 6>0 Takue, 4To

IR0+ X, +%,,X(0) +7, +7,) ~ £, (6RO + %, X(0) +2) — g (LX, +X,,7,+7,) + g (6,%,,7,)| <

<K+ i, |+l + [+ s + o, e, 2,

|, (X(t,)+ X, +X,,X(t,) +y, +¥,) =@, (X(t,) + X, X(t) + ¥) =W, (X, +X,, ¥, +¥,) + W, (x,,y,)| <
< x|+ ly D+ I+ el + oD+ 8. e yol )

i [ <5, ] <5,

<8, |vi|<8, z eX, 7z, eX, e %:{toi(t,k"(xl(t), 2,(0))dt >0
mpu A4 0 u (x,(),2,()) € W ([t,,t,, X)xL ([t,,t,],X), +6,(1) >0 mpn A1 0, 0,(t,0)=0 u
0(0)=0, o,(t,A)=0 u o (A)=0 mpu i=s+1,...m, J(X)=0 mpu i=1,...,s, E(x)
cyOsuHeliHble HenpepblBHbIe GYHKUUM IpH 1=1,...,s U F(X) nuHeiiHble HenpepbIBHbIE HYHKIUH
mpu i=s+1L...m B W ([t,t1X), (E_...E)XW(t,.t],X)=R"", CcW,(t,,t,1,X) u
[.X)#D, tne 2<p<+w, TO CYIIECTBYIOT OJHOBPEMCHHO HE paBHbIC HYTI0 4UCIa o, =0,

a,=0,...,0,20, o ,,...,0, TaKue, 9TO iiociFi(x) 20 mpu xeT.(X) u
Tow (Xsx) = l)lTrgl% (0, (X +2%) = R(x) —at,J, (X)) 20 mpu x() €K, (X();P,R()),
Jox (Xsx)= %1% (0t (X +2%) ~R(X) —a, J ()20 mpu x() € T ,(X();P,R()),
rre R(x)= —gaiJi(i +X)+ i%ociFi(x) ,a>1.
PaccmoTpum 3a1a4y MUHUMU3aLUU (hyHKIIMOHATIA
1,00 =@, (x(t, 1 x(1) + £, x(0. X(0)dt npn x() & W) ([t,0,1.X).
HMonoxum E, (x) =y, (x(t,), x(t,)) + :{tgo (t,x(t), x(t))dt .

Caencreue 4.3. Ecom f, wu g, HOpManbHble MHTErpaHThl Ha [t ,t ]xXxX,
i(-)eW;([to,tl],X) MUHUMM3HpYeT GyHkuuoHan J (x) B Wp]([to,tl],X), @, : XxX—>R,

vy, : XxX —>R wucymecrBytor uucna m, >0, k, >0 u 6>0 Takue, uro

£, (R0 + X, + X, X(0) + 7, +2,) = £, (RO + X, X() +2) — g, (LX, +X,,7, +2,) + g,(,X,,7,)| <
<y (o] + fzalDbe | + 2|+ e+ + ot e, 20,
|y (R(t,) + X, +%,,X(t) +y, +y,) =@, (X(t,) + X, X(t,) +¥,) — W, (X, +X,,¥, +¥,) + ¥, (X,,y,)| <
< g |+ D, [+ + s+ 2D+ S vl
JUTS ||x]|| <39, ||x2|| <9, ||yI || <9, y2|| <%, z,eX,z,eX, rne %:{l)o(t,),|(x,(t),z](t))||)dt -0
mpu A 10 un x,0),z,()) € W;([to,t]],X)xLp([to,t]],X) , 10(A)—>0 mpu A o, F (x)

cyOnuneitnas wenpepbiBHas dynkims B W ([t,,t,1,X), rme 2<p<+o, 10 F(x)=0 m1pn
x() e W, ([t,,t,1.X) n
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- (x: x)-llm%(] G+ -E0x)-1,®)20  mpr  x()eK (X W ([t,,t,]1, X)E).,

UF()
ax>1,

J{ZUr (X X) = 11m 1 (J (X + 7\,X) F ()uX) J (X)) HPH X() € Tu,z (i()a W; ([toa t] ]9 X)’ Fo)

0,Fy

axl.
CrpaBeuInBOCTh clieAcTBUE 4.3 cieayeT u3 TeopeMsl 4. 1.
Ecmm (x,2) > g,(t.x,2) 1 (X,y) > VY,(X,y) cyOnuHeliHble HeNpepbIBHbIE (QYHKLIUU U

g, (t.x,2)| <o) +BD|(x,2)| wmm g, (t,x,2)]| <a()+c|(x,2)|] mpnm (x,2)eXxX, rae

a()eL[t,,t,], B()eL,[t,.t], c>0, TO
K, (X W, ([t,, 1,1, X), F)) = {x() € W, ([t,, 1,1, X) : F,(x) < 0} mpu  a>2. Tlosromy
IR x) =lim- ! (1, (X +2%) —F,(Ax) =1,(X))> 0 pu x() e W!([t,,t,1,X),

Vo (Rt X(1) + T, (6 X(0,K(D)dE < 0.

U3 cnepctBus 4.3 ciemyeT, 9TO BEPHO CIEAYIOLIEE CISICTBHUE.
Cneacreue 4.4. Ecmum BemonssioTcs ycnosue cienctsust 4.3, X() e W; ([t,,t,1.X)

munEMEHpYyeT yHKkumonan J (x) B W ([t,.t,1,X), F,(x) cyOnuneiinas HenpepbiBHas (yHKLHs
B W ([t,,t,],X), 1o w,(x(t,),x(t, ))+Jgo(t x(0),%(t)dt >0 npn x()e W.([t,,t,],X) n

I0 (s x)—llm] (J, E+2x)—F,(Ax) 1, (X))= 0
mpn x() € Wy ([t t,1, %),y (x(t,) x(t,)) + I /g, (tx(1), X()dt < 0.

U3 cnexctBua 4.4 crmemyer, drto  JP(x; x)_hm (J (X+2x)—F,(Ax)-J,(X))=0 1pH

0 Fo

x() e Wy ([t,, £, 1. XD, W, (x(t,), x(t,) + f I, (tx(1), X(D)dt =
N3  cmeactBus 4.4 crnenyer,  4TO X(t)=0 MUHUMU3UPYET  (QYHKIMOHAI

F,(x) = v, (x(t,), X(tl))+:{I)go(tax(t),5<(t))dt B W ([t,,t,1,X).

CaeacrBue  4.5. Ecnu F (x) =y, (x(t,), x(t,)) + tjlgo(t, x(t), x(t))dt >0 pu
to
x(1) e W; It,-t,1.X) (x,2) > g,(t.x,2) u (X,¥) > VY,(X,y) cyOnuHelinble GYHKIUH U
r(t)> 0 supg,(t,z 0) <1(t)
cymectsytor, uncio  €>0  u cymmmpyemas pynxums , uro = B

[to’tl], a  (QyHKIHA W, (0.) HempepbiBHa B Touke U, TO  CymecTByeT (yHKIHS
x"() e W/ ([t,,t,],X") Takas, 4to

1 (x'(t), x'(t) € 0g,(t,0,0) npu te[to,tl]’
2) (x'(t,), =x'(t,)) €0y, (0.0)
CrpaBeayiuBOCTh cieactsue 4.5 ciueayeT u3 CIeACTBUs 2.2.

Eciu X cemepabenbHoe GaHAXOBO MPOCTPAHCTBO, TO HHTErpajl MOHMMAETCS B CMBICIE
Boxnepa. HMcnonp3yst npyroe ompenelieHHe WHTErpajia BEKTOPHBIX ¢(yHkumit (cM.[6, c¢.89])

TNOJIYYCHHBIC PE3YyJIbTAaThl MOXHO 0606HII/ITI) " B TOM CJiy4dac, Korja X MIPOCTPAHCTBO (I)peme.
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ON THE NECESSARY AND SUFFICIENT CONDITIONS
OF THE MINIMUM FOR DIFFERENTIAL INCLUSIONS
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Abstract: the necessary and sufficient conditions for an extremum are obtained for convex extremal
problems of differential inclusions in the space of Banach-valued absolute continuous functions.
The minimizing function in the general case is not an interior point of the domain of definition of a
functional or domain of definition of a differential inclusion. An extremal problem for a differential
inclusion with a phase constraint is also considered.

The extremal problem for differential inclusion is also applied to the linear optimal control
problem.

Keywords: necessary condition, Lipschitz function, subdifferential, inclusion.

O HEOBXOUMbIX U JOCTATOYHBIX YCJTOBUAX MUHUMYMA
JJIA JNOPEPEHIIUAJBHBIX BKIIIOYEHUUN
Cagbiros ML.A. (A3ep0aiikanckas Pecny0umka)

Caovieoé Mucpaooun Annaxsepou o2nel - 00OKmMop U3UKO-MAMeMamuieckux HayK, npogeccop,
Kagheopa mamemamuyeckux Menmooos meopuu YnpasieHus, MexaHuko-mamema-muieckuil gpaxyibmem,
Baxunckuii cocyoapcmeennviil ynueepcumem, 2. baxy, Azepbaiiosicanckas Pecnybnuxa

Annomayun: 6 pabome noayueHvl HeoOXo0OouMbvle U OOCMAMOUHbBLE YCI08US IKCMPEMYMA OIS
BLINYKAbIX  IKCMPEMANbHbIX 304y OuppepeHyuanvHblx KIYeHUll 6 NPOCMPAHCHEE
6AHAX0B803HAYUHBIX AOCONIOMHO HenpepbleublX Gyukyuil. Munumusupyrowas @ynkyus 6
obwem ciyuae ne s61emcs HYMpeHHell MouKol obiacmu onpedenenus QYHKYUOHALA Uiy
obnacmu onpedenenus Ouggepenyuanvroco exmyenus. Takowce paccmampugaemcs
axcmpemanrvHas 3adava 01 oupdepenyuairbHo2o GKIIOYEHUs ¢ (Aa308blM 02pAHUYEHUEM.
Dxcmpemanvhas 3adaua 0151 Oup@epenyuanrbHo20 GKAIOYEHUS MAKICe NPUMEHSAEemCcs K
AUHEUHOU 3a0aie ONMUMALbHO20 YUPABIEHUL.

Knroueswie cnosa: neobxooumoe ycnosue, iunuuyesas pyukyus, cyoouppepenyuan, sxniovenue.

1. Beeaenue

B pabore npumeHsieTcss equHAs METOAMKA MCCIEAOBAHUS OSKCTPEMAaNbHBIX 3aaad  Juis
muddepennmansHpIx BKmodeHui (cM. [1]-[3]). Cxema nonydeHus He0OXOIUMBIX YCIOBHUH COCTOUT
13 HecKoJbKMX dTanoB. CHayana Mccliefyercs BBINYKJIAs BapUallMOHHAs 3ajava, 3a/aHHas B
COOTBETCTBYIOIIEM  MpocTpaHcTBe.  M3ydatotes  cyOaudpdepeHnman  MHTErpaJbHOTO |
TEPMHUHAIBHOTO (YHKIMO-HAIa B IPOCTPAHCTBE aOCOJIIOTHO HENpepbIBHBIX (yHKumit. XoTs
BBIITYKJIbIC BapHAIMOHHBIC 3aJadll W3y4YeHBI PasHBIMH aBTOpamu (cM. [4]), HO Takue 3agadu He
HNPUMEHUMBI K BBITYKJIBIM 9KCTPEMAIBHBIM 3a1a4aM it AuddepeHranbHbIX BKIIOYEHHH. 3aTeM
paccMarpuBaeTcsi BBINYKJIas OSKCTpeMajibHas 3agada il JuddepeHIManbHbIX BKIIOYSHHUH.
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W3yyaercs HenpepbsiBHas 3aBUCHUMOCTb pelleHus Au(QGEepeHIUanbHOr0  BKIIOYEHHS — OT
BO3MyILeHHUs. Jlasee MCHONb3ysl TEOPEMBbl O HEIPEPHIBHON 3aBUCHMOCTH PELICHHS BKIIOYEHHUIT OT
BO3MYILICHHUS, HEBBINyKJIasi SKCTpeMalibHasl 3ajaya JUIs BKIIOYCHUH NpPUBEJICHA K BapUaLMOHHOM
3aj1a4e ¥ MOJIy4eHO HEOOXOIMMOE YCIIOBUE SKCTPEMYMa.

Pabota sBisiercst 0000IIEeHNEM HEKOTOPBIX pE3yJbTaToB paboT aBtopa B [2, c. 82-106] u
[3,c.263-344], Thme momydeHBI HEOOXOAWMBIE ¥ [OCTaTOYHBIC YCIOBHS MHHAMYMa IS
9KCTpeMasbHON 3amaun  aud(epeHnnanbHbIX BKIIOUYCHHH B IIPOCTPAHCTBE N — MEPHBIX
a0COIIOTHO HETIPEepHIBHBIX (ZYHKIMK. B maHHOi paboTte momydeHo HeoOX0aMMOe M IOCTATOYHOE YCIIOBHE
SKCTpeMyMa Ui T depeHINaTBHBIX BKIIOUYSHIH B MPOCTpAaHCTBE 0aHAXOBO3HAYHBIX a0COIFOTHO
HETpepHIBHBIX (yHKIHH. PaboTa sBiseTcs mpogomkeHneM paboTsl [5] aBTopa.

2. O 3aBucuMocTH pelienuii 1uddepeHINAIbHBLIX BKJIIOYEHUI 0T NPaBoi yacTu

Iycts X cemepabenbHOe 6aHAXOBO HPOCTpaHCTBO. (OOGO3HAUMM  uepes comp(X)

COBOKYITHOCTb BCE€X HEIMYCTbIX KOMIIAKTHBIX MOAMHOKECTB U3 X C MeTpI/IKOI7I Xayc,uop(ba, T.C.

A,B e comp(X) px(A,B)

eciu , TO 4epes3 a6o3HaunM paccrosune Xaycnopha mexay A u B,

. X
Mycrs 2 [0, T]xX =2 , tae 1>0 2% ypoxectso Beex moamHokectB X, npuuem
a(t,X) KOMIaKTHBI IIpu BceX t, X, 1<p<+4oc, pq=p+q.

W,[0,T1,X)

CHMBOJIOM

byHKIMi U3 [0.T] B X mepsas npousBoaHas mo Mpele, KOTOPHIX NPUHAIIEKUT
T.€. paCCMOTPUM IPOCTPAHCTBO Wp‘ ([0, T],X)={x() € C([0, T, X): x(-) e L, ([0, T], X)} ¢ HOp™mOH
_ %O, =max

’ dt)% ’ dt)%
WM SKBUBAICHTHOH HOpMOM .
Pemennem BrimoueHus — X(t) €a(t,x(t))  HaszpBaeTca oroOpaxkeHue X(-) € W; (0, T1,X)

te[0,T]

o0o03HauaeTcsi 6aHAXOBO MPOCTPAHCTBO aOCOIOTHO HENPEPHIB-HBIX
L,([0,T],X)
b

x(t)

kol =l +(Jlxw o]

yAOBIEeTBOpsitolee BKItodeHne X(t) € a(t,x(t)) ans modtu Bcex

¥O) € WI([0,T}X) tefo.1] [x-y®]<b.

Jdemma 2.1. Ilycmo a(t,x) 6 obnracmu

YAOBIETBOPSIIOT YCIOBHSIM:

a) a(t,X) HemycToe KOMIAKTHOE MHOXKECTBO, a(t,X) M3MEpHMO o U,

. "y < -
B) CYIIECTBYET Takas (QyHKuus k() eL, [0, T], yro Px (a(t,x),a(t,x) _k(t)"X X"

-yol<b xoywfsh |

npH e Py - Xaycmop(oBo paccrosHue, ||y(0) - x0|| <3<b u
dymatyy<p®), e POSHIOT] o e cymectsyer makoe  pemenme
x(-) € W'([0,T], X) sazaun (6 e a(t,x(t), x(0) =xq, 410
[x(O—yO <&M, %O -yO <k®ED+p(t),  Tae () =8e™" + {) e™""p(s)ds,
m(t) = :I)k(s)ds, IIPH TAKUX te[0.T] , 9TO sB=<b .

Jlemma moxa3bpIBaeTCsl aHAIOTHYHO JOKa3aTeNbCTBY TeopeMsl 2.1.2 [6, c.41], ecnu mpuBiedb
nemmsl 2.1.4[7, ¢.80] (cm.[1, c.80], [2,c.100]).
E&T)<b

Ecmu B nemme 2.1 BBINMONHSAETCS HEPABEHCTBO , TO JIETKO MPOBEPSETCS, UTO

%O = yOlly IO =0, <max&® + k& +pU)d< 1 +e™" +m(T)e" )3+ p(s)ds),

0<t<T
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0<t<T

<0~ yOlly <0~ yOl,, < max &)+ ((OL0 + p()°dD)’ <76 + [ p(s)ds) +

#2( (RMED) +(PO))d)" <™ -+ p(s)ds) + 2V2[F(R(DED) )’ + (1) Xt) ] <
<" (14 242 (| ((0)" 40" Y5 + [ p(5)d) + 2} (p(0) )" <

< A+ ATYE (14242 (k) dt)") + 282X+ (] (o) X))

mpu 1<p<+4ec.

Jlemma 2.2. Ecimu x,(-) € W, ([0,T], X) pemenne 3anaun  X(t) € a(t,x(t)), x(0) =x, u a(t,x)

te0.1] [x=xo(®]<b

6 obnacmu YAOBJICTBOPAIOT YCIIOBUSAM:

a) a(t,X) HEmycTOe KOMIIAKTHOE MHOXECTBO, a(t,X) M3MepuMomo !,

. ") < -
B) CyLIeCTBYeT Takas (QyHKIus k() eL,[0.T] , 4TO Px(a(t,x),a(t,x)) < k(t)"X X " npu

||x’ _ Xo(t)" <b ’ ||x - xo(t)" <b , THE p,- XaycaophoBO PacCTOAHHE, TO CYIIECTBYIOT TaKUE

a>0 n pemenue z ()€ W ([0,T],X) samaun z(t) € a(t,z(t)) +s(t), z(0)=x,,4r0

_ s() e L, ([0, T, X), |sO), <a,
"ZS ®) XO(t)" <b npu ” ” ’ te[0,T] n |x,()-z ) Se"‘(”ﬁHs(JHLP ,

2.0=%,0ll < 22T ek, + DO, - Tae m(t)= ik(s)ds .

Ly’
JlokasaTejabCTBO. ScHo, 4TO p, (a(t,x) +s(t), a(t,x") +s(t)) <k(t) ||x - x'|

||x - xo(t)" <b ||x' - xo(t" <b

mpu

u d(x,(t), a(t,xq (1)) +s(t)) < ||s(t)” . Omnpeznemum uucno o >0
13 HEpaBEHCTBA YTe"Pa<b. Torma no nemme 2.1 pemenue zs(‘)eW;([O,T],X) 3a/aun

. S() € Lp ([09 T]a X)a ”S()”L <a,
z(t) e a(t, z(t)) +s(t) , z(0) =x, pH P TaKoe, YTo

"XO (t) - Zs (t)" < l‘em([)ﬂ“(‘() te [0, T]

S(r)"dr <e™? q\E”SC)”L npu , Tme m(t)= jt'k(s)ds )
" 0

W3 neMMer 2.1 moIy4HM, 4TO

2,0-x,0l, = (%, 02,0 dt)” < (e ™ s(ofde +[scoyr o <

<22 ﬁ(ik(t)“dtﬁef"”)llsolle +282[s0)f, = 242[s0), VT e[k, + D,

T.€. ||zs(-)—x0(~)||—l>0 npu ”s(-)"L — 0. Jlemma noka3zaHa.
Wp P

R:[0,T]—2F

3ameyanne 2.1. Ilyctre E 0GanaxoBo mpoctpaHCTBO, MHOI'03Ha4HOE

. R(1) Sg y
OTO6pa)K€HI/I€. MHO)KGCTBO BCEX UBMCPUMBIX CEHYCHUU 0603Ha‘lI/IM . C‘ICTHOG CEMEHUCTBO

o0
o cl Us (1) =R(1)
SO} =Sk Ha3bIBaeTCs mpejcraBiennem Kacrena s ® ,ecmu k=l IpU I1.B.

t [0, T] R :[0,T] - 2F
. MHOFOSHa‘{HOG OTOGpa)KeHI/Ie 6yI[eM Ha3bIBaTb HU3MCPUMBIM, €CJIN
CYILIECTBYECT MpeACTaBJICHUC KaCTeHa. I/I3 OIpPCACIICHNUA HEIMOCPEACTBCHHO CJICAYCT, UYTO
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06’BCHI/IHCHI/IC He 0oJlee YeM CYETHOrO CeMeicTBa U3MEPUMBIX MHOT'O3HAYHBIX OTO6pa)KeHPII>i
HU3MEPUMO U 3aMbIKAaHUEC U3MCPUMBIX 0T06pa)KeHHﬁ U3MEPHUMO.
OTMCTI/IM, YTO UMCHOT PAa3HBIC OIPEACICHUA N3MEPUMOCTH MHOI'O3HAYHOI'O 0T06pa)¥(€HI/IH. B

Teopeme 1.5.6[8, c.65] (B Teopeme 1[9, c.64]) mnokazaHo, YTO eciu R(1) HEMyCcTOe KOMIIAKTHOE

(3aMKHYTO€) MHOXKECTBO IPU te[O’T],To OHH COBIIAJAIOT.

Jlanee M3MepUMOCTh MHOT03a4HOT0 OTOOpakeHus OyZieM MoHUMath B cMbiciie KacteHa.

3. O Heo0XOAMMBIX M [JOCTATOYHBIX YCJOBHAX MHHHMMYMa JUI1 BBIIYKJBIX
auddepeHIHATBHBIX BKIIOYEHHIT

Iycts X cemepaGensHoe GamaxoBo mpocTpanctBo, f:[0,T]xXxX —R 400 BBITYKJIBIA
HOpManbHbIi uHTerpant, @:XxX —R,. somyknas dynkuus, M X primykioe MHoxkecTso,

. X
Q:[0,T]—>2 HOpMaJIbHOE MHOTO3HAYHOE OTOOpaKeHHe, T.C. M3MEPUMOEC U 3aMKHYTO3HAYHOC

X
N X
oToOpakeHHe U Q) BEIMYKJIIO€ MHOYKECTBO TIPH te[O’T], a:[0.T]xX -2 oTOOpakeHNe
t—gra, [0,T]
TakKo€, 4YTO U3MEpHUMO Ha , MHOXCCTBO grat 3aMKHYTO W BBIITYKJIO TIOYTHU JJIA
BCEX te[O,T]’ npudeM a(t,X) KOMITaKTHBI IpH Bcex t,x. OTciofa ciemyer, 4to ot x,2)

= o [0, T]x (X xX) 0, ecnmu z € a(t,x)
BBIYKJIBIA HOPMaJbHBIA HHTETPAHT HA

, tme  o(t,x,z) :{

+ 00, ecmut Z ¢ a(t,x).
OtMmernm, 4T0 ecim oToOpaskeHne X — a(t,X) IOIyHENpPEepBIBHO CBEpXy U a(t,X) 3aMKHYTOE

t, X
MHOXXECTBO TpH Bcex ~ °, To u3 mpemnoxkenust 3.1.7[10, c.116] cnenyer, uto oToOpakeHue
X —>a(t,X) 3aMKHYTO, T.e. MHO)KECTBO gra, 3aMKHYTO.

PaccMoTpyum MuHMME3anuH QyHKIIHHAIA

T
J(x) = p(x(0), x(T)) + [ £(t, x(t), X()dt 3.1)
0
CpeﬂI/I BCEX peHIeHI/Iﬁ 3aJaun
x®eatx(t), x@©eMcx, XD i ewi(o,11,%). (32)

Pewenne 3agauu (3.2) , Mmunummsupyoomee ¢GyHkuuonan (3.1) cpemu Bcex pelieHuit 3ajauu
(3.2) mHazoBeMm omnTUMaibHBIM. Tpelyercs HalTH HEOOXOAWUMBIE M  JOCTATOYHBIE YCIOBHUS
onTUMaIbHOCTH pemmeHus 3a1aau (3.1), (3.2). [locraBneHnHas 3amada SKBUBAJICHTHA CIIEAYIOMIEH

XeWH (10.T1X)

<I)o(x):i(f(t,x(t), (1)) + 8, (X(0)dt + @(x(0), x(T))+iw(t,x(t), X(t)dt+8,(x(0) — min, (3.3)

0: ecmn xeM,

O (X) =
m(x) {+oo:ecn14 x g M.
rae

Paccmotpum dyHKIIMOHANT
D(x,y) = i(f (t,x(1), X(t) + y(1) + 8, (x(1))dt + (x(0), x(T)) + Ew(t, x(t), x(t) + y(t))dt +8,,(x(0)),
e y() €L ([0, T], X), te[0,T], xeX

h(y)= inf ®(x,y)

xeW (Ttg.111.X)

a(t,x) KOMITAaKTHBI IIPU BCEX Tlonoxum

M3 mpemnoxenuss 2.5 [11, c. 28] BeITEKaeT, 4TO h BBIITYKJIast
byHKITHS.
inf @ (x)

1
Jemma 3.1. Ecomm <™ @©T0

KOHEUeH, f:[0,TIxXxX >R, BBIITYKJIBIHA
HOpMaJbHBI MHTErpantT, ¢@:XxX —>R pomyknas Gynxmms, M Bemyknoe muokectso
s . 400 s s

. X t
Q [O’T] -2 HOpMaJIbHO€ MHOT'O3HAYHOC OTO6pa)K€HI/Ie nu Q( ) HEMyCTOC BBIITYKJIOC

27



t€[0,T] ot x,2) [0, T]x (X x X)

MHOKECTBO IIpH
t —>a(t,x)

BBIITYKJIBIA HOPMAJIbHBIN MHTCTPAHT Ha
0TOOpaXKeHUE U3MEPUMO, CYLIECTBYIOT €~ 0 4 pemenue X, (-) € Wpl ([0, T, X)

. X :[Xo(t)—x| <&} cdoma
sagaun Xx(t) €a(t,x(t)), x(0)=x,, rme x, €M, Takue, 4TO { " o(® " ; t,

x: "XO(t) B X” <&} = Q) u a(t,X) HemycToe KOMIIAKTHOE MHOXECTBO INpHU te[0.T] ,
"X - Xo(t)" ¢ u CyIIECTBYEeT  Takas GbyHKIHS k() L, [0.T] , 4TO
py (a(t,x),a(t,x")) < k(t)x — x| i X =xo(0)] < ’ [x=xo(0)|<e . cymecrayer
r() e L,[0,T] W wmeno c>0 TaKie, TO f(t,x,(t)+z,v)<r(t)+ c||u||p

pu

< .
zeX, "Z" <& veX , t[0.T] , GyHKIMS ?(x0-) HETpepbhIBHA B TOUKE Xo(T) , To QyHKIms h
cyomuddepernupyema B Hye, T.€. 3aqada (3.3) crabwibHa (cM. [4, ¢.60]).

JoxkazareabcrBo.  O6o3Haumm  S(X,y) = }(f (t,x(t), X(t) + y(1)) +8,,,(x(t)))dt .  Ilycts
0

XOEWEOTEO i x, 0, <. xO=x0 u YOHOTE ey <o Torm

S(x,y) = E(f(t, X(1), X(8) + y(t)) + 8, (x(1)dt < E(r(t) +]Jk(0) + y(o) )dt <
< Ir(de+e2 TR0 de+c2° [y de < [r(de+62°” +e2* e+ [x, O, '

Te.  S(x,y)<M npH x(-) € W ([0,T], X),

Y() € Lp ([09 T]s X)5 |

”X() —X, (.)”Wp <&, X(O) =Xy (0) U

|y(-)||Lp <g,rme M, = ir(t)dt +c2°e’ + C2p(8+"XO(-)"WP ). Tak kak QyHKIHSL

P(xo-) HETpephIBHA B TOYKE Xo(T) , TO CYIIECTBYIOT TaKue o >0, M, , 9TO ¢(x0.b) =M,

pu |b B XO(T)" <o . O6o3naunm &~ min{ocl,s}. Mo nemme 2.2 mus &> 0 CYILECTBYIOT TaKHE

>0 4 pewenne x, 3agaau  X(t) €a(t,x()) —y(t), x(0)=x, mnpu y() €L, (0, T}, X),

||y(~)||L <0, 4YTO  YHOBIETBOPSETCS  HEPABEHCTBO "xy(o) - XO(~)||W <a. IMoaromy
P P

>

h(y) =inf O(x,y) < D(x,,y) <M, +M, 1pu y() €L, (0T X) ||y(-)||L <d. CoryacHo
X P

npeioxkennio 1.2.5 [4, ¢.21], orcioma creayer, uto (yHkimonan D menpepsisen B Hyne. Toraa

u3 npeanoxenns 1.5.2 [4, ¢.31] cnenyer, uro dyskimonan N cy6nuddepenuupyem B Hyse.
Jlemma nokazaHa.

(x,(): ¥,()) € W, ([0, T], X)L, ([0, T, X)

IIycts OTtMeTuM, qTo eciu

f:[0,T]xXxX —>R,,, BbIIYKIbIH HOPMalIbHbI UHTEIPAHT, CYLIECTBYET r() € L,[0.T] U 4YUCIIO
< ’ <

¢>0 rae, uto f(t,x,(t)+z,0)<1(t) + C"L)" npu zeX, ||z|| <g veX , te[0,T] W dymKius

T
£(t. x0(1), yo(1)) cymmupyema, To GynkuuHan [f(t,x(t), y(t))dt HempepbiBeH B TOuKe
0

(X0()¥o()

OTHOCHUTCJIBHO HOpMHpOBaHHOfI TOIIOJIOTUH MPOCTPAaHCTBA

T
W ([0,T],X)x L,([0,T],X). B wactsoctn, eciu y,(t) =X, (t), To pynxumnan [f(t,x(t), y(t))dt
0
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HEMpEephIBEH B TOUKE (Xo(1Xo() OTHOCUTEIIbHO HOPMHUPOBAaHHOHI TOMOJIOTUH MPOCTPAHCTBA
W, ([0, TLX)xL, ([0, T]X).

fi(t =f(t +5 + ot
Tlonooicus 1 (6%, y) = (8, X, y) + 8¢ (X) 0)(,x,y),

@, (x(0),x(T)) = p(x(0), x(T)) + 8y, (x(0)) umeem, umo 3adaua (3.1), (3.2) oxeusarenmna 3aoauy
MUHUMU3AYUYU DYHKYUOHALA

xeWp ([0,T]X)

J(x):(pl(x(O),x(T))+Ef](t,x(t),)'<(t))dt —  min.

. £ (t,,0) = inf {{v,w)+£(t,z, W)}
Ilycmo weX,veX . Tlonoorcum weX . N3 ycnosus

zZ— flo (t,z,0)
clenyeT, 4to

ot (t,2,0) =0, (t,z,0)

BbIITYKJIast q)yHKHI/ISI. I[J'IH IMPOCTOThI Jajicc II0JIOKUM

Pewenue 3a0auu  (3.1), (3.2) obosnauum uepez  X(t), m.e .
PE)| <+ u JX)<Ix) npu x()e W([0,T],X), 20e X()e W ([0,T],X).
AmHanoruuso teopeme 2.1[5] noxaspIBaeTcs ciaeayrolas Teopema.

= 1
Teopema 3.1. [lng Toro, uyToOBl (GYyHKIMS X() € W, (0,3, X)

x() e WpI (0, T],X)

cpenn BceX (QYHKIMA
MuHHMHA3HpoBana ¢yHkuoHan (3.3) mocTaTO4HO, YTOOBI HALIHCH Mepa
q() € fim ([0’ T]a X )’ (byHKHHH \V() € Lq ([05 T]7 X ) 5, beX

] 1 BCKTOPBI TaKue, 4To
py A0 €A ROy +D)
3y HEROWO+D)=(vO+bIO) (L XO.X)
3) (-2=b.b) €00y (X0, X(T))

" E<x(t),q(dt)>:<5,x(0)>+z<\y(t),k(t)>dt mpu  x € W ([0,T],X)

B

T T
sup J(y(1), g, (dt)) =[(X(1), q, (d1)),
5) yeQ 0 0

Q={y € W,([0.T],X):J,(y) = [ (6, (1), w(0) + B)dt < +o0} q
0 , (- CHHTYIIpHAs 4aCTb MEpHI ,

t — [la(t, xo (1) L [0,T]

rae

a eCITi  BBIMIOJIHEHO YCJIOBHE JIeMMbI 3.1, (yHKIusA
intCl domJ, =int , domJ],
u P P , TO COOTHOWIEHHS 1)-5) U ABIAIOTCA HEOOXOTUMBIMH.

v()eL (0,T],X")

MPpUHAJICKUT B

OTtmeTrum, 94TO eciu , To m3 mpemnoxenus 2.5 [11, c.28] cuenyer, uto

y— flo (t,y,0(t)) BBIMYKJIBI WHTETPaHT M aHANOrWYHA Teopemy 8.1.4 wim npeanoxenuto 8.1.10

[12, c.348, c.345] nposepsemcsa, umo (t,y) —>f10(t,y, v(t)) LxB-wusmepuma. Ilo ycrnosuio

cyumecTByeT (yHKUUSI kO eL,[0.T] Takas, 4TO px(a(t,x),a(t,x) Sk(t)"X_X'” pu
||X'_X0(t)||gg’ [x—xof<e P t —a(t,x, (V)] T A
Mooromy Jact, xo(t) + 2)]| < [a(t, xo ()] + k(D)e pn ll<e  oop = £ 1o

B (6 xo(0)+ 2,0() = Inf{(0(0), ¥) + £ (L x0 (0 + 2,9)} =

= }illelf( {00, y) + (8, X0 (1) +2,y) + 8 (X (1) +2) + (1, X (1) +2,y)} <
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< Ao Jofly]+ )+ ey} < () + o act. x, ©)] + k(B)2) + e(fa(t. x, ()] + k(t)2)".

4. YcaoBusi onTUMAJbHOCTH 1J1s1 U PepeHunaIbHbIX BKJIIOYEHH T
Mycts X  cemepabenshoe 6GamaxoBo mpoctpancTBo, f:[0,T[xX —R +oo  BBITYKIBIA

HOpMaibHBI wuHTErpantT, ¢:X —>R,, Bomykmas ¢yskous, M pemyknoe MHOXecTBoO,

. X
a:[0. T]xX—2 , 0TOOpakeHHe t—era, H3MEPHUMO Ha [O’T], MHOXECTBO gra; 3aMKHYTO W

BBIITYKJIO ITOYTH IJIs BCEX te[0,T] te[0,T], x e X.

X(-) € W ([0,T], X)

n a(t,X) KOMIAKTHBI IIPU BCEX

Pemenue 3a71a4n
x(t) ea(t,x(t)), x(0)eMcX 4.1)

MHUHAMI3HpYIoIee (YyHKIHOHAT

T
J(x) = o(x(T)) + g f(t,x(t)dt (4.2)

1
cpeau Bcex pemieHHi 3amaum (4.1) B W, (0,73, %) Ha30BeM ONTHMaNbHBIM. TpelyeTcs HalTH

HEOOXOIUMBIE U JOCTATOUHBIE YCIOBUS ONTUMAIBHOCTH pelieHus 3anaun (4.1),(4.2).
IlocraBneHHas 3a7a4ua 3KBUBAJICHTHA CIIEAYyIOIIEH

XeW ([0.T1.X)

D,(x)= if(t, x(t))dt + p(x(T)) + io)(t, x(1),x(t))dt+6,,(x(0)) — min, (4.3)

Paccmotpum dyHKIIMOHAN

T T
O(x,y) = g £(t, x()dt + o(x(T)) + (I) o(t, x(1), X(t) + y()dt + 8, (x(0)),

h(y)= inf ®(x,y)
e y(®) €L, (0T}, X). TTonoxum XN (0TI . Uz npennoxenus 2.5 [11, c. 28]
h L, ([0, T], X).
cieayer, uto N Beinykias QyHKuuMA B P

Jlemma 4.1. Ecmm o(t,X,2) BBIIIYKJIBI HOpMajbHbIi WUHTErPaHT Ha [0, T]x (X% X) ,

1
0oTOoOpakeHHs t—a(t,x) U3MEPMMO, CYIIECTBYIOT &~ 0y perieHue X () €W, ([0, T}, %)
3a/1a4u x(t) ea(t,x(t)), x(0)=x, IpH  HEKOTOPOM xgeM , Takhe, 4TO

{x :||x0(t) - x|| <eg} cdoma, " t€[0,T]

a(t,X) HemycToe KOMIIAKTHOE MHOXECTBO IPH

||x - xo(t)" <g k()eL,[0,T]

CYIIECTBYET  TaKas (GyHKIHIS
p, (a(t,x),a(t,x") < k(t)"x - x'| ||X’ —Xq (t)" <g ||x - xo(t)" <g

4qTo

mpu f:[0,TIxX—>R_,

BBIITYKJIBIE HOPMA&JIBHBIM HMHTErpaHT, QyHKuuoHan J (X)= }f (t,x(t))dt: Wpl (0, T, X) >R,
0

Xo() ¢:X—>R

HEIIPEPBIBEH B TOUYKE +  ppimykiIas (pyHKIUS ¥ HETpEephIBHA B TOUKE Xo(T)
b

inf @, (x)
XEWp(OTIX) KoHeuHa, TO QyHKIEs 1 cy6ambdepenmmpyema B Hyme, T.e. 3amada (4.3)

cTaOuJIbHA.
nu ). Xo()
JokazarenabcrBo. 113 HenpepbiBHOCTU (yHKIMOHama Jp(X) B TOuke OTHOCHTEIILHO
. a,; >0
HOpMHpPOBaHHO# Tomonorun npocrpanctea W, ([0,T],X) momyunm, 4To CymiecTByOT ! "

M, takue, uto J¢(x) <M, npu ||x(-) _Xo(')”wp <0, . AHaJOTUYHO, IO HENIPEPHIBHOCTH (QYHKIMH
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o, >0 o(b) <M,

o(x) xo(T) M,
B TOYKE , CYILIECTBYIOT 4YHCIa Hu TaKyhe, 4TO npu

[o=x,(Df <. . OGosmaunm &= MM 008 o nevve 22 i ©0>0 CYIIECTBYIOT TaKHe
6>0 4 pemieHne X, € W;([O, T],X) s3amaum  x(t)ea(t,x(t))—y(t), x(0)=x, npu

y() € Lp ([Oa T]a X)o

y(-)"Lp <&, YTO yIOBIECTBOPSECTCS] HEPABCHCTBO "xy(-) - xo(~)||Wp <o.

Hmeem, uro h(y)=inf O(x,y) <D(x,,y) <M, +M, npu y() €L, (0,T1.X) , ||y(-)||L <d.

Cormacuo npemoxennio 1.2.5 [4, ¢.23], oTciona ciexyer, 4to (yHkimoHan N mempepsiBen B
nyne. Torma w3 mnpemnoxenus 1.5.2 [4, c.31] cleAyeT, 4TO  (hYHKIHOHAI h
cyonuddepennupyem B Hyne. JlemMa nokasaHa.

OrMernM, dYTO B JEMMeE 4.1 YCIIOBHIO HETIpephIBHOCTH  (PyHKIMOHAma
x,() € W, ([0, T, X)

MOXXHO 3aMCHHUTH

1, (x()) =if(t,x(t))dt “W!([0,T,X) >R, B Touke

r()e L,[0,T] sup {f(t,xy(t)+2):zeX, ||z|| <e} <r(t)

yCIIOBHEM- CYIIECTBYET npu

te[0,T]

TaKas, 4To

Honoxkum @’ (t,x,y*) = min{<y*,z> izea(t,x)}, e y eX".

OTtmeTrum, 9TO aSM(X(O)):NM(i(O)), rie Ny (x(0) -HopManbHblil koHyc k M B Touke

X0)eM Kpome Toro p&Ny(X(0) B TOM ¥ TOJIBKO B TOM Ciy4ae, KOrza
max{(p, x>:xeM}:<p,i(O)>

Teopema 4.1. Ilycts f:[0,T]xX — R, HOpMambHbIH uHTErpaHtr, ¢:X—>R,, ¢yHKIus,
o(t,X,2) HOpMAaJIbHBIN UHTETPAHT HA [0, T]x (X X) . st Toro, 4To0BI

W' ([0, T, X)

M genycroe MHOKECTBO,

= 1
X() e W, ([0.T]. %) cpenu  Bcex pemieHund  3amaun  (4.1)

q() € fm ([0, T, X"),

byHKIHS

MUHUMH3HpOBaia GyHKIHOHAN (4.2) JOCTaTOYHO, YTOOBI HANLUTUCH Mepa
pyman YOELOTIX) | apex’

1) 40 €ELR0)+0 (LX) +b),
o’ (LX(D.w(0) +b) = (w() + b.X(1)),

3) b € 0p(X(T)),
4y “-bEB(O),

: £<X(t), a(dt) = (a,x(O) +{w(v), X(O)dt 1pu x € W,(0,T}X),

TaKue, 4To

T T
sup J{y(t), 45(d0)) =[(X(t), q(dv)),
6) yeQ 0 0
Q={y e W(0.T1.X):J,(y) = (6. y(O)dt + o’ (L y(O. (D) +b)dt <00},
rae 0 0 S - CHHI'YJIIpHas 4acTb
inf  ®@,(x)
mepet I a ecom WO koneden, f{:[0,T]xX—>R,, BbIIYKIbIA HOPMAIBHBIH

a(t, x,2)

unTerpant, ¢@:X — R, Bemykmas ¢ynkmma, M semykimoe MHONKECTBO, BBIITYKJIBII
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[0, T]x (X x X) t —>a(t,x)

HOpPMAJIbHBIN MHTEIPAHT HA , OTOOpa)KeHUE HU3MEPUMO , CYIIECTBYIOT
>0y pemenue X,(-) € Wp‘[O, T] szamaunm x(t) €a(t,x(t)), x(0)=X, IOpU HEKOTOPOM xgeM ,

TaKue, uTO {x:|xo(t)— x| <&} = doma, ’

te[0,T] [x—xo(0)|<e

a(t,x) Hemycroe KOMIIAKTHOE MHOXECTBO IpHU

k()L [0,T]

npu

CYIIECTBYET ~ TaKas GyHKIus 41O
p, (a(t, x),a(t,x") < k(t)"x - x'” npn ||x’ -Xg (t)" <g ’ ||x - xo(t)" <g ’ (ymKA
t =t xo (1) HPUHAICKUT B L,[0.T] ,  CyIIeCTByeT r() € L,[0.T] Takasi, 4TO
sup f(t,x,(t)+2z) <r(t)
=< te[0.T] ,  (QyHKIHSA ¢(x) HCTIPEpBIBHA B TOUKe 0 M y

int , domJ, =int  domJ],
P P , TO COOTHOIICHHUS 1)-6) SBISIFOTCS M HEOOXOIUMBIMH.

Joxa3aTeabcTBo. J[0CTaTOYHOCTH TeOpeMbI 4.1 HEMOCPEICTBEHHO MIPOBEPSETCS.

Heo6xoaumocts. U3 nemmel 4.1 BoiTekaer, uto 1 cyomuddepenuypyema B TOUKe
Hysb. [ToaTomy u3 3ameuanus 3.2.3 u u3 npeanoxenus 3.2.4 [4, c.60, c.62] BbITEKaeT, 4TO

BCE€ pEIICHUS x() e W‘J ([0.T3.%) 3a/1a41 Inf{®, (x): x € W‘; (0.7, %)} u Bce pemienus (—z(-))

sagaun sup {—®'(0,z)} cBA3AHEI IKCTPEMAIBLHBIM COOTHOIIEHUEM
2eLq ([0,T1X")

DO(x,0)+ D" (0,~2)=0. (4.4)

Orcrofa nMeeM }f(t, X()dt + o(xX(T)) + }(o(t, X(1), X(£)dt + 8, (X(0)) + D" (0,~2) =0 .
0 0
Ilo omnpenenenutro

®'(0-2)= sup T<2(t),y(t))dt—Tf(t,x(t»dt—w(x(T»—Fm(t,x(t),xawy(t))dt—sm(xm»}:
xeWp ([0.7]X) 0 0 0
yeLp (10,T1.X)

= sup L0304 y(0)dt+ (20, 10t x(O)dt—o(x(T) ~ ot (1) (1) y(D)dt 5, (x(0) =
xeWh ([0.71X) 0 0 0 0
yeLp ([0,T].X)

= s {}<i(t),X(t))dt—if(t,x(t))dt—(p(x(T))—zm"(t,x(t),Z(t))dt—SM(x(O))}

xeWh (0.11%) ©
O6ozHauum  J,(x) = }f(t, x(t))dt + }030 (t,x(t),z(t))dt, J,(x)=0x(T))+9,,(x(0)). U3 (4.4)
0 0

J J
ciexyer, 4ro ! m "2 cobcrBeHusle ¢QyHkimoHansl. ITo ycmoBuro  J,(x(()) KoHEueH.

ITosToMy B 4acCTHOCTH OTCIOZA HOXyduM, uTo J (X, () > —o.

W3 mpemnmoxenust 2.5 [11, ¢.28]  cuenyer, 4to x—)f(t,x)+(x)0(t,x,2(t)) BBIITYKJIBIi
UHTETPaHT W aHajnoruyHa Tteopemy &.1.4  umm npeanoxenuro §.1.10 [12, c.348, c.345]

nposepsemesn, umo (t,y) — f£(t,y)+®’(t,y,z(t)) LxB—usmepuma. IIo YCIOBHIO CyLIECTByeT
pymams KOSLIOTL o ao Pr@tX.a(x) < k(t)x —x]| [ —xo(0)] < ’
[x—xo(D)]<e 1o Ja(t. xo (1) +2)] < [Ja(t, xo ()] + k(t)e pn ld<e 1o cax dysits
t=>[att. xo (W) TPHHATEKUT B L,[0.7]

f(t,xo()+2)+ 0’ (L xg() +2,Z() =f(t,xo (D +2)+ inf  (Z(t),y) <r(t) +|Z(D)](Jalt. xo ()] + k(t)e)

yea(t,x((t)+z)

pu

)51
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z|<¢e .
pu ” " , TO TIpY YCIOBUHM TeopeMbl 4. 1 wmeeM, 9TO (HYHKITHOHAT hix() HENPEepBhIBEH B

W.([0,T], X) u C ([0, T],X)

Touke X,(-) B . Otcroma cienyer, 4To  (QYHKIUOHAT hixO)

int , domJ,
HETpephIBEH B K (cMm. [4], mpennoxenuto 1.2.5).
T T
[Mosnoxus S(x) = [f(t,x(t))dt + p(x(T)) + [0)0 (t,x(1), z(t))dt + 3y, (x(0) ,
0 0

z =(0.2() € W, (0. TLXY , UMeeM, 4YTO (D*(O,—E) =S"(z"). Vcnone3ys uepasenctBo FOmra-
$'@")2 }(zm, X(t))dt ~S(%), SX®) < }<E(t), X(1))dt + Dy (%),
DCHXENBS MTOIyYUM 0 0
S (Z") > }<Z(t), §(t)>dt —S(X) = —®, ().
0

TO OTCHOAAa IIOJIYYHUM, YTO HOBTOMy U3 COOTHOIICHHA

. —k T — - — — T — - -
S*'(Z") = (j)<z(t), X(0)dt—S(x), S(X)= (j)<z(t), X(1))dt + D ().

(4.4) cnenyet, 9TO W3 BTOpOTO

T T . T .
Jo (6 X(0), Z(0)dt — Jo(t, X(0), X(0)dt = [ (Z(1), X(1) dt.
0 0

cooTHOIIEHUsT nMeeM O

o (6X(0, Z(1) — (L X(0, X(0) = (Z(0), X()

Orcroga cnenyer,

410 t[0,T] .

o (tX(1), 2(1) = (Z(1), X(1)) te[0,T]
npu .
7 €0 S(X)

npu IloaTomy

* —k T — - —_
S'(z") = (j)<z(t),x(t)>dt—S(x)

U3 paseHcTBa

BBITCKACT, YTO

0 ,S(®)=0,1,(X)+0 ,J,(X)
WVp wp Vp

J4 ] teopembl  0.3.3[12, c.59] UMeeM, 4YTO

. Torna HaiigyTtcss Touku e W\([0,T],X)", 1=1,2; raxue, uto

Z
o * 7 €0 0,0, 7ed 1K) 7 eo 1)
Z =7, +2,, 7, =(a,y(), Z, =(d,b) u e » . Tak kak " ,

e 1
TO Nix:y) COOCTBEHHBIH (HYHKIIMOHAT B G, (0.T).X)

ch;J{(i; y) = chII)J{(i; y).

. Ucnonb3ys cneactsuto 3.5 [13] umeem,
awl J (X)) = acl J,(X)
P P

qTo Torna w3 cnencreus 3.3 [13] BbITEKaeT, 4To
Z. e C' ([0, T],X)’ 3 7 =2, z,€0,],(X)
[MosTomMy cymecTByeT pyHKIHOHAM ¢ P TaKOM, 4TO , H P .
z, € BCL 1. X)

ITo cneactButo  3.1[13] B TOM M TOJBKO B TOM cilydyae, KOrja

T T
sup [(y(t), g (dt)) :(I) (X(1), g (dD)),

) €A LIM) + ' (LXWO.Z1D) |, He00 P ——

Nl AOi— ] o
4acTb MEpPHI q('). Scuo, uto (0,z(")) =(a,y(-))+(d,b) u <a X )>+‘!’<W(t) X(t)> ' °<X(t) a t)>

! 7 = —
Juis moGoro  © W, ([0, T}, X) zZ(t)=y(t)+b, a+d=0.

. IToaTOMy
z, e@WIJZ(X) . .
P , To w3 teopembl 4.1 [13] cnenyer, uto 7, =(d,b), tie beX wu

d=-a

Tak kak

(d=b,b) € do(x(0), X(T)),

rae , O(x,y)=90,(x)+¢(y). Teopema noxazaHna.
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Ecmn dynkmuonan  (t,x) — f(t, x)+oo0 (t,x,Z(t)) BBIMYKIBII HOPMAIBHBIA WHTETPAHT, TO

int , domJ, =int_, domJ,
C A\
u3 temMmsl 3.4 [13] crmepyer , 9TO P P .
[TycTp BBIMONHSIETCS ycioBust TeopeMbl 4.1 , a(t,X) HemycTtoe KOMIIAKTHOE MHOMECTBO IPH

tel0T] X eX y eymectayer (yniws MOEL 0T o o lat, )| < A(t)(1 +[x]) i

0 — . — —
o (t,x,z(t)) = inf (Z(t),y)<|z(O)|AE)A+|[x|)
(l0T], xeX. 1om SO SPOBOURD oy
0 —
x€X. Tostromy X = 0 (L X, Z(1)) HempepbiBHAasg ¢yakmma.  OtTcioga ciemyer, dTo
(t, y)—)f(t,y)+0)0(t,y,2(t)) BBINTYKJIBI HOPMaJIbHBI MHTETPaHT.

Ecmun npu Xo() =x() yZIOBIETBOpsieTCsl ycinoBue TeopeMbl 4.1, To m3 Teopemsl 3.2[13]

CJIEIyET, YTO qc) a0OcoI0THO HenpepbiBHast Mepa. Torga uMeem

T T T
[(x(), a(dD)) = x(d(a(t) ~q(T)) = (a(T) ~q(0), x(0)) + ({ {a(T)~aq(0), x()dt

T T

. Tak kax {<X(t), q(dt)>:<a’X(O)>+({<W(t)’X(t)>dt 1pu XEWPI([OaT]a X) TO

OTCIOJIa TIOJNYYUM, YTO a=qM-q® ,  vO=aM-qO IosTomy AO=—v@®
vO)=a, y(M=0 e 0 T (O=yt)+b AMeeM, 91O a+b=y"(0), b=y"(T).
Ucnone3ys u3 teopembl 3.1{13] wumm teopembr 3.2[13] B mokazaTenbcTBe TeopeMbl 4.1

HUMEEM, 4TO BEpHO CIEIyIolee CIIEICTBHE.
CaeacrBue 4.1. Ilycts f:[0,T]IxX —>R,, HOpMalbHbIi HHTETPaHT, ¢:X—>R,,

. [0, T]x(XxX)
HOPMaJIGHBIII MHTETPaHT Ha .
W, ([0,T],X)

1
npu x e W,([0,T], X)

¢byHKIUS, M muoxecTBO, oft,x,2)

X() e W; ([0,T1,X)

Jliis Toro,

YTOOBI cpenu Bcex pemieHudt 3anaun (4.1) B MHUHUMH3UpOBaia

¢yHKnnoHan (4.2) AOCTaTOYHO, YTOOBI HANLIUCH (DYHKITHH ¥ () e W0, TLX")
1y ~Y (0ot X() +0 (LX), 5 (1),

) V0T 0= 0x0)

3) ¥ (Dedo(T),

4 "0 x0):x0M~(5 0. X0)

TaKHUE, 4TO

a eciu Ipu Xo(H) =X(1) yloBieTBopsieTcst ycioBue Teopembl 4.1, To coorHomeHus 1)-4)
SBJISIFOTCS TAKXKE€ HEOOXOJUMBIMH.

W3 cnencreue 4.1 crnemyert, 4To BepHO cleayromiee cieactue 4.2.

Cneacreue 4.2. Ilycte f:[0,T]xX —>R,,  HOpmampHbIi wHHTETpant, ¢@:X >R,

HOpMaJIGHBII MHTETPaHT Ha [O’T]X(XXX).

cpeay Bcex peuleHui 3agaun (4.1) B W, (0. T3, X) MUHMMH3HPOBaia
Jan | .

¢yHkunonan (4.2) mocTaTodHO, 9YTOOBI HANUIHCH (PYHKITHS y €W (0T}, X)) TaKas, 4To

1y 3 (0. (0) €0 K0) +oLXOXO)
2y ~V (D),

dynxuusa, M muOX)eCTBO, o(t, x,2)

X(1) e W; ([0,T1,X)

Hunst Toro,

YTOOBI
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) (T 0. 20):x0 M= (5 0.50)

a eclu IpU Xo() =x(1) yIOBIETBOpsieTcs ycioBue Teopemsl 4.1, To coorHomeHus 1)-3)
SIBIISTFOTCS TAK)KE HEOOXOTUMBIMHU.
T T
Ecm  dynkmmonan I (X() = [f(t,x(t)dt (I,(X() =] o’ (,X(t), z(t))dt) HempepbiBeH B
0 0
Touke X(-), To m3 TeopeMsl 3.1[13] (wmm m3 Teopemsr 3.2[13]) cmemyer, 4to (yHKIHOHAI

X =(a,v,) e W(O,TLX) (X =(a,y,) e W(0TLX)) 0, LX) (0,1,(X))

NPUHAIJICIKUT TOoTrJa H

TOIBKO TOT/Ja, KOraa (yHKIHOHAm ! (x2) "abCoMIOTHO HempepsIBeH" U —Wn(H) € o (. X(1)
(VL0 €' CXMZO): 1oy ew'(0,TLX), VO=2 V(D=0 norony m

teopemsl 0.3.3[12, ¢.59] u u3 cnenctsus 4.1 ciexyer, 4To BEpHO CleAyIOlLIee CIEACTBUE.

Caencrue 4.3. [Iycts f:[0,T]xX — R, HOpManbHBIH HHTETpaHT, : X —> R, ¢dyHKINA,

o(t, x,z) [0, T]x

(XXX). Jnst Toro, 4YTOOBI
W, ([0,T],X)

M MHOKECTBO, HOpMaHLHLIﬁ HWHTCTPAHT Ha

TpaeKTopus X() € W, ([0, T}, X) cpemu Bcex pemieHuit 3amaun  (4.1)

MUHUMH3HpoBana  (QyHkmuonan  (4.2)  gocTaroyHO,  4TOOBIl  HAILINChH ¢GbyHKIHN
X'(), ¥()eW/([0,T],X")

1y X (00’ (X057 0)

) V0T 0= 00)
3) ~Y (O-X () o (t,X(0),

gy ¥ (D edo(x(T)),

5 min{(5"(0), X(0)):x(0) €M} =(§"(0), %(0)) |

Xo(t) =X(t)
a eciu TpH yloBieTBopsieTcst ycioBue Teopembl 4.1, To coorHomeHus 1)-5)
SIBIISIFOTCS] TAaKXKe HEOOXOAUMBIMHU.

TaKue, 4To

B(x((t),e)={x e X: ||x —Xq (t)" <g}

3ameuanue 4.1. Iyctob u

a:[0, T]xB(x, (1), s)—)comp(X)’ rae depe3 comp(X) 0003HAYEHO MHOXKECTBO BCEX HEMYCTHIX

t —a(t,x) [0,T]

KOMIIAKTHBIX TOJIMHOXKECTB IIPOCTPAHCTBA X. Ecin 0TO6pa)KeHI/I€ HU3MEPUMO Ha

x —a(t,x)

U oTOOpakeHue MOTyHENPEPbIBHO CBEpPXY B B(X((t),€) OTHOCHTENBHO METPUKHU

Xaycnopda, To mcmons3ys aHaior teopemy Cxopua-llparonu[7,c.14] u w3 teopemsl 1.3.11

gra, = U(xa(t,x))

xex(t)+eB

"X - Xo(t)" <g

x —a(t,x)

[8,¢c.47] wumeeMm, urO U3MEPUMO Ha [O’T]. Ecmu

MOJIYHETIPEPHIBHO CBEPXY B , To u3 teopem 1.2.29 u 1.3.11[8, c.32, 47] umeem,

gra,=  Ux,a(t,x))

t—gra
4TO xexo () +eB 3amMkHyTO. [loaTomy B cieacteue 4.1 ycnoBue g% yamepumo
[0,T] gra, te[0,T]
Ha U MHOKECTBO 3aMKHYTO TIOYTH JUIs BCEX , MOYHO 3aMEHHUTH YCJIOBUEM -
t —a(t,x) [0,T] x —a(t,x)
oTobpakeHue U3MEPUMO Ha u HOJIYHENPEPBIBHO CBEPXY B

{xe X:||x—x0(t)|| <g}.
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Q:[0,T]—>2%

ITycTpb HOpPMaJIbHOE€ MHOTO3HAa4YHOE OTOOpaKeHHe, T.e. U3MEpPHUMOE U

Q(t) te[0,T]
3aMKHYTO3Ha9HOE OTOOpaKeHHE W BEIMYKJIO€ MHOKECTBO MPH

Q:[0,T]—>2%

. OrmerHMm, 49TO

€CIIn

B3 (t,X) =8¢ (x) = {

HOpMaJbHOe MHOT'O3HaYHOE oTOOpaXkeHue, TO

0: ecmm x €Q(t),
Foozeam x & Q(1) HOpMalbHBII uHTErpaHT (cMm. [12, ¢.347]).
PaccMoTpum MuHMME3anuK QyHKIMOHAA

T
J(x) = o(x(T)) + [ (¢, x(1))dt (4.5)
0
cpeny BCEX pELIECHUH 3ajadu

x®eatx®), x©@eMcx, VRO yHew(0.11.%).  46)

Tonoocus f£(t,x) =1(t,X) + 3¢ (X)

umeem, umo zaoaua (4.5)-(4.6) skeusarenmua 3adaue
MUHUMU3AYUY  QYHKYUOHANA T(X) =o(x(T)) +}f (t,x(t))dt cpemm Bcex peuicHUN 3ama4yM
0
x(t) ea(t,x(t)), x(0)eMcX. Iloatomy u3 Teopembl 4.1 mMeeM, YTO BEPHO CIEAYyIOIIEe
CIIeJICTBHE.
Ciaencreue 4.4. Ilycts f:[0,T[xX —>R,, HOpManbHBIl MHTErpaHT, ¢:X—>R, .

o(t, x,2) [0, TIx(XxX) ~ Q:[0,T] -2
X() e W; ([0,T],X)

dynxuma, M muoxkectso, HOPMAaJbHBII HHTETPAHT HA

HOpPMaJIbHOE MHOTO3HAYHOE 0TOOpaxkenue. [l Toro, 4To0bI (HyHKIUS
1
W, ([0, T], X)

cpenu

BCeX pemieHui 3agadu  (4.6) B MUHUMH3HpOBaia GpyHKImoHan (4.5) mocTtaTovHO,

YTOOBI HAIIUTUCh Mepa q() € fm ([0, T}, X"), GbyHKIWS () €L, (0, T}, X7) U BEKTOPHI a,beX’
TaKue, 4T0

3 (1) € B(F(LX (1) + 8 (X(1) + 0" (6 X(Dh (1) + b)),

» 0" (LX(0), y(0)+b) = (D) +b,X(1)),

3) bedp(x(T)),

4) ~A-bE@ (RO,

5 i<x(t), q(dt)) = (a,x(0)) +i<\u(t), X(0)dt mpr x(-) € W' ([0,T1,X)

T T ’
sup [{y(1), q,(dt)) =[(X(1), q;(dv)),
6) yeG 0 0
G={yeW,([0,T],X):J,(y)= FE( y(0) + 8, (Y(D))dt ﬁw“(t,y(t),\v(t) +b)dt <+oo}, q
rae 0 s .
inf @, (x)

CHHT'YJISIPHast 4acTb Mepbl  a ecam <207 xoneweH, f:[0,T]xX—>R,, BolIyKiIbli

HOpMaibHBIi uHTerpant, @:X—>R,, Boimykias ¢ymkius, M Brimyknoe MHOXecTBoO,

. X t
Q . [O’T] -2 HOPpMaJIbHO€ MHOI'O3HAYHOC OT06pa)KeHI/I€ )51 Q( ) BBIITYKJIO€ MHOXKCECTBO IIpU

te[0,T] ot X,2) [0, T]x (X x X)

BEITYKJIBI HOPMAJNbHBIA WHTETPAaHT Ha oTOOpakeHme

t—a(t,x) U3MEPHMO, CYIIECTBYIOT pemeHue X,(t) 3agaum X(t) € a(t,x(t)), x(0)=x,, roe
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xo€M W £>0 raxue, uto {x: ||x0(t) —x|| <g}cdoma, , {x: ||x0(t) - X" <gcQ(t) "

te[0.T] , "X B Xo(t)" e U CYHICCTBYET TaKas

||x' — xo(t)" <e

a(t,x) HemycToe KOMIIAKTHOE MHO>KECTBO MpH

kOeL[0T] - patx).atx)< k(|jx—x|

GbyHKIHSA npu
_ < R
"X XO(t)" =@ , byHKUIHA t= ||a(t,x0(t))|| MPUHAJIEKUT B L,[0.T] , CyIIECTBYET r() € L,[0.T]
: < <
raKas, 4T0 sup{f(t,xo (1) +2):ze X,|7| <&} <r(t) mpr LSO TT o 900 yenpeppisna b

int  domJ =int , domlJ
xo(D) o 1 A ', T0 cooTHOMIEHHS 1)-6) ABISIOTCS M HEOGXOIUMBIMH.
A()eL,[0,T]

TOYKE

doma, =X , CYIIECTBYIOT (hYHKIIHU

Otmerum, uto ecmn f:[0,T[xX >R,
L MOEL[0T] raKie, uT0 Jact, x)] < A0)(1+|x]) , |£(t, %) <A (O +x])
G={y() e W, ([0, T], X): y(t) e Q(t)} .

3ameuyanne 4.2. Ilpu ycioBue cuexnctsus 4.4, a0COJIFOTHO HENPEPBIBHOCTH MEpPbI
q() € fm ([0, T], X")

mpu X€X 10

OKBHUBAJICHTHO CYHIECCTBOBAHUIO peLHCHPIfI 3aJa4u
—0(0) € (L X(0) +8 0 (X(D) +0" (1 X(0), w(0)+b)

o (LX(OW(0) +b) = () +bX (D),

3 bedp(E(M)

gy ~VO-bedEO) o W(T)=0

5. JIuneliHas 3aJa4a ONTHMAJIBLHOIO YIIPABJICHUSA

1)

Q:[0,T] — conv(X)
F:[0,T]xY >X

ITycTs Y cenepabenbHOe  0aHaXOBO  MPOCTPAHCTBO, u

U:[0,T] > conv(Y)
conv(V)

U3MEpHUMBIE MHOTO3HAuHBIE OTOOPaKEHHUS, rie
COBOKYITHOCTh BCEX HEITyCTBIX BBITYKJIBIX KOMIIAKTHBIX MOJMHOECTB OaHaXOBO
IIPOCTPAHCTBA v, A(t): X — X nuHEHHbINH oneparop.

Paccmotprum MuHMME3anun GyHKIMOHATA

T
J(x) =(x(T)) + [f(t,x(t)dt (5.1)
0
cpemy BCeX pelICHHH 3aladuu
x(t)=AMx(t)+F(t,ut)), x0)eMcX, 5.2)
x(t) €Q(t) ) u(t) e U(t) . x() e W([0,T],X) (5.3)

Momoxur a(t,x)=A(t)x+F(t,U(t)), momydumm, uyro 3amada (5.1)- (5.2) sABiIsLETCS YaCTHBIM
caydaem 3amadu  (4.5), (4.6). Tlostomy u3 cienctBus 4.4 MOXHO TOJYYUTh HEOOXOJMMEBIE H
JIOCTaTOYHBIE YCIOBUS ONTHUMAIBLHOCTH pemeHus 3agadn (5.1)- (5.3) (em. taxxe [3]).

Ob6o3naunB  a(t,x)=A(t)x +F(t,U(t)), paccMorpuMm MuHHMH3anuHu ¢yHKIHOHama (5.1)
cpenw Bcex pemreHuit 3agaun - X(t) €a(t,x(t)), x(0)eMcX, x(HeQ(D) , x() e W/([0,T],X).

0, zea(t,x),

Ionoaxcuse  o(t,x,z) = MMEEM, YTO IOCTaBIEHHAs 3aJava JKBHBAJIECHTHA
+00, Z ¢ a(t,x),

cienyrouet  3anade J,(x) =8,,(x(0)) + o(x(T)) + i(f (t,x(1)) + 8,4, (X(1)) + oo(t, x(1), X(t)))dt .

XeWH (10.T1X)
—  min.
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demma 5.0. Benn Y10 T]—>comp(Y)
t>UWM to>A®M) | t>Fy)

MHOI'O3HAa4YHOC 0T06pa>1<eHne, 0T06pa)KeHI/I$I

W3MEPUMBI Ha [0, T] , OTOOpakeHHe y—>F(ty) HENPEPBIBHO,

o(t, X,z) [0, T]x (X x X) .

mo HOpMaJ'ILHLIfI HWHTEIrPpaHT Ha

Hoka3zareancrBo. 13 Teopemsr 1.5.13 [8, ¢.77] cnenyet, uTto t=>F(UW)
[0T] Tak kax a(t,x) = A()x +F(t,U(t)) , T0 gra, = {(x,y) € Xx X:y € A(t)x + F(t, U(t))} .
INokaxkeMm, 4TO gra, 3aMKHyToe MHOkecTBO. IlycTh (X,,Zz,)egra, U  (X,,Z,) > (X,2).
Acno, umo z, = A(t)x, +v,, rae v, €F(t,U(t)) . Hoatomy v, =z, —A(t)x, =>z—A(t)x npu
n — +oc . U3 teopemsr 1.2.35[8, c.34] BoITekaeT, uto MHOkecTBO F(t,U(t)) kommakTHO. Tak Kak

U3MEPUMBI Ha

F(t,U(t)) xoMmakTHOE MHOXECTBO, TO UMeeM, uTo z—A(t)x =veF(t,U(t)), T.e.z=A(t)x+v.

Orcrona cienyer, 4ro (X,z) € gra, , T.e. gra, 3aMKHYTO€ MHO>KECTBO.

Acno, umo gra, = J(x,A(t)x +F(t,U(t))) = clEOJ(xi,A(t)xi +F(t,U(t)) , tme {x;};2, cueTHOE
xeX i=1

(x;, A(Dx; +F(t, U()

miotHoe B X MHOXECTBO. Tak Kak usmepumoe MHO203HAYHOe

omobpaxcenue, mo  ananocuyHo  npeonoxcenuro  8.1.2[12, ¢.339]) umeem,  4mo
Uxi, A(D)x; +F(t, U(1))
i=1 usmepumo. Toeda  noryuum, umo t— gra, usmepumo. IlosTomy
(D(t, X, Z) 7| [09 T] X (X X X)
HOpMAJTFHBIN HHTETPAHT Ha . Jlemma nmoka3zaHa.

Ecmu muoxectBo F(t,U(t)) swinyxno, mo necko nposepsemcs, ymo X —>a(t,X) GvinyKioe
omobpasicenue, m.e. gra, -8biNyKi0€ MHOXKECTBO.
Caepcreue 5.1 Ilycrs f:[0,T]xX—>R,, HopmanbHblii uHTerpanr, ¢@:X-—>R_

o(t,x,z) [0, T]x (XxX)

dymxums, M MHOKECTBO, HOpPMaJIBHBI HMHTETPaHT Ha

) X
Q:[0.T]—>2 HOpPMaJIbHOE€ MHOTO3Ha4yHOe oToOpaxeHue. Jlnst Toro, 4TtoObl QyHKIMSA

X() € Wi (0. T]. X) cpemu Bcex pemreHui 3amagu (5.2), (5.3) MuHEMHU3MpoBana (QyHKIHOHAT

(5.1) nocratouHO, YTOOBI HAILIUCH MeEpa q() € fm ([0, T], X°), GbyHKIWS v L. (0.T], X) ,

*
a’b eX TaKHu€, 4TO

(1) € (1, X(0) +8 0 (X(0) +0" (L X(0), w(D) +b)
o’ (1 X(0, w(0)+b) = (y() +bX(1)),

3) b e dp(x(T)),
—a—beddy(X(0)),

1)

4)
5 i<x(t), q(dt)) = (a,x(0)) +E<\|/(t),5((t)>dt npu x € W'([0,T],X)

>

T T
sup [ {y(t), q (dt)) =£ (X(1), g (dv)),

6) yeG 0
T T
G={ye W ([0,T],X):J;(y) = (£ (t, y() + 8 (YD) dt +] 0" (&, y(1), wi(t) + b)dt < 40},
rie 0 0 ds _
CUHI'YJISIpHAs 4acTb MeEpbl b g ecm inf Jo(x) koneueH, f:[0,T]xX—>R,, BbIIyKIBIH
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. o(t, X,z
HOpMaJIbHBIA UHTErpanT, ¢:X — R, BbIIyKIasd ¢GyHKIWS, M BBIITYKJIO€ MHOXECTBO, (t,%,2)

- . [0, T]x(XxX) Q(t)
BBINYKJIBIA HOPMAJIbHBIM UHTETPAHT HA ,
t<[0,T] U:[0,T]— conv(Y)

t—>F(t,y)

HCIIYCTOC BBIITYKJIIO€C MHOXKCCTBO IPpU

t—>Ul) t—>A(t)
MHOTO3HaYHOE OTOOpaKeHNE, OTOOPAKEHHUS ,

u HU3MEpPUMBI Ha [O’T], oToOpakeHne y > F(ty) HenpepsiBHO, F(t,U(t)) BeImyKIIOE

t— |A®)|

MHOKeCTBO, (ynkumu t —|[F(t, U(1))| CYMMHpYEMBI B (0. 1], CYILIECTBYIOT

: —x|<
pelieHue Xo(t) 3amaun (5.2),(5.3) wu €>0 rakpe, uro {X'|X0(t) X|_8}CQ(t), ¢byHKIMSA

r(t) =sup{ft, x (1) +x):x € X, x|| <eg}

cyMMHupyeMa B [O’T], ¢byHKIuS °(x) HelpephIBHA B
int , domJ, = intWl domlJ,
1

X C
TOYKE o(D) u ! , TO COOTHOIIEHHUS 1)-6) SBISIOTCS ¥ HEOOXOIMMBIMHU.

HoxazarenbcrBo. U3 teopem 1.2.35, 1.3.11 u 1.5.18[8, ¢.34, 47, 77] cuenytor, uro a(t,X)
KOMIIAKTHOE€ MHOX€ECTBO, 0TOOpakeHus t — a(t,X) u3MepuMsbl, X — a(t,X) BBITYKJIbIE U
MIOJTYHETIPEPhIBHBIE CBEPXY OTOOpaXKEHUSL.

[Monoxus F(t, X,¥) = f(t,X) +3q (X) + ox(t,X,y), uMeeM, 4TO
£t = inf f(t 5 t =f(t 5
( » X, U) ;IEIX{<U’Z>+ ( 7X)+ Q(t)(x)_'_(")( 7X>Z)} ( 7X)+ Q(t)(x)+
+inf{(v,z) + o(t, X, 2)} = F(t,X) + 8 (x) + @’ (1, X, V).
zeX

[HosTomy mnpumensist ciaeactBuio 4.4 uMmeeM copaselIMBOCTh ciencTtBus 5.1. CrnexncrBue
JIOKa3aHo.

ITo onpenenenuro

@’ (t,x,0) = igf{<u, z> +o(t,x,z)} = inf{<u,z> :ze A(H)x+F(t, U()} = <U, A(t)x> + inf{<u,z> :ze F(t, U(t))}.

IToaTOoMy n3  cooTHomieHus 1) CIEICTBUSA 5.1 BBITEKAET,  4TO
4(t) € A(F (X (1) + 8 (X(D) + A" () w(D) +b)
4K COOTHOLIEHUS 2) CIIe/ICTBUE 5.1 BBITEKAET, YTO

(w(t)+b, A(DX(1)) + inf {y(t)+b,2):2 e L UW)} = <\V(t) + b,i(t)) .
Otciona mveem, uto  infl{w(t) +b,z):z e F(t, U(1)} =<\V(t) +b,X(t) —A(t)i(t)>. Torza 1o

teopeme 1.5.15[8, c.75] cymectByeT Takas uaMepumasi (QyHKIHS u®eU®

i(t) — AMX() =F(t,u(t) . IMosTomy inf{(w(t) + b,z> :ze F(t,U(b))} = <\y(t) + b,F(t,ﬁ(t))> . Tax

Takas, 9TO

KaK OBy (X(0)) = Ny (X(0) , To u3 4) wuMeeM, 4TO —a-beNy(x(0) . Takum oOpasom nokazaHo
CJIeIyIOLIIEe CIE/ICTBHUE.
CaencrBue 5.2, Ilycts  f:[0,T[xX —>R,, Hopmanbublid uHTErpant, ¢@:X—>R M

+00 >
) X
MHOXECTBO, HOPMaJIbHBI UHTErPAaHT Ha [0, T]x (X% X) , Q:[0,T]>2 HOpMaJIbHOE
MHOTO3Ha4HOE oToOpaxkeHHe. J[ist Toro, 4yroOsl GyHKIMs (X(t), u(t)) cpeam Bcex peuleHui 3aqaun

o(t, X,z)

(5.2), (5.3) w~unaummsupoBana ¢yHknuonan  (5.1)  mocraTouHO, YTOOBI HANIIUCH Mepa
q() € ﬁTn([O, T]7X )9 (i)yHKHI/IH W() € Loo ([09 T]: X ) u BeKTOpBI a,b € X TaKI/IC, qToO

3 q(t) € OF (£, X(1)) + Nogy (X(0) +A” (w(t) +b)
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2) inf{(y(t)+b,y):y e F(t, Ut)} =(w(t) + b, F(t,u(1)),
3) bedo(T)
4) —a—b e Ny (x(0)),

T T
[(x(t), q(d)) =(a.x(0)) +[{w(t), x())dt npu x & W/ ([0,T],X)
5) © 0

T T
sup [{y(1), q,(dt)) =[(X(t), q(dD)),
6) yeG 0 0

T T
G ={ye W, ([0.T]. X):J,(y) = [ (f(t, (1)) + 8 e, (y(D))dt + " (t, y(t), w(t) + b)dt < +o0}, .
e 0 0 S -

infl,(x)

>

CUHT'YJISIpHAs 4acTb MeEpbl 9 a ecom koneueH, f:[0,T]xX—>R,, BbIIyKiIbIH

. o(t, X,z
HOpMaNBHBIN MHTETpaHT, ¢:X —> R, BbIIyKmas QyHKous, M BBIITYKJIO€ MHOXXECTBO, (t,x,2)

[0, T]x (X x X) ’ Q(t)

BBIIYKJIBIII HOPMaJIBHBII UHTETPAHT Ha

te[O,T]’ U:[0,T] - conv(Y) MHOTO3HAYHOE OTOOpaKeHNE, OTOOPaKCHUS
L, L F(LY) [0.T]

HCMYCTOC BBIITYKJIOE€ MHOXKECTBO ITPpU
t—>Ul) t—>A(t)

M3MEpPUMBI Ha , OTOOpaxeHue y > F(t.y) HenpepbIBHO, MHOXKECTBO F(t, U(t))

t— A

BBINTYKJIO, (YHKIHH t—)"F(t,U(t))" u CyMMHpYEMBI B [O’T], CYILECTBYIOT

: —x|/<
pelenue Xo(t) samaun (5.2), (5.3) u €>0 takue, uto x: |X°(t) X| <&} = QM , byHKIHA
1(t) =sup{ft, x (1) +x):x € X, x" <eg} CyMMUpyeMa B [

roxe XD intc domJ, =inty domlJ, ,

0.11, ynxuus ¢(x) HenpepbIBHA B

TO COOTHOIICHHA  1)-6) SIBJISTFOTCSL |
HEOOXOUMBIMH.

Ecmm  £:[0,T]xX —>R, cymecTBylOT cyMMUpyeMble (GyHKIUU M) u (1) TaKHe, 4TO

[Feu@<ao  feof<aoxh oxex o 6=50e W00 y0 Q)

Ecmu qc) abCOJIOTHO HeTpephIBHAS Mepa, TO

T T T
(I) (x(1),q(d)) ={ x(t)d(a(t) ~q(T)) = (q(T) - q(0), x(0)) +({ (a(T)—a(t),x(t))dt I W! ([0, T}, X) |

Orcroma momydanM, 4to & AD-qO ,  wO=qM-q®) IMosTomy A =-p®

w(T)=0 . Torga cootHomeHus 1)-4) crneactBust 5.2 SKBUBAJEHTHBI CIEIYIOMIMM COOTHOILIEHUSIM
3 —(t) € A (£, X(6) + Ny (X(6) + A" (1) w(t) +b)

2) inf{{y(t)+b),z):z e F(t, U(t)} = (w(t)+b,F(t,u(t))),

3) b e dp(x(T)),

4) —y(0)—be Ny, (x(0)) ’

VD=0 ososmamme SO=VO+FD e wro 1 —é(t)eGf(t,i(t))+NQ<t>(i(t))+A*(t)S(t),

2) inf{(s(t),z) : ze F(t, U(0)} = (s(t), F(t,u(1))),
3) SN o)
gy —SOENYEO)

rac

40



Eciu X cemepabenbHoe (aHAXOBO MPOCTPAHCTBO, TO HHTErpal IMOHAMAETCS B CMBICIIE
Boxnepa. Ucnonb3yst apyroe orpeaeieHHe MHTerpaja BEeKTOpHBIX ¢GyHKimd (cMm.[14, c.89]),

TOJTyYEHHBIC PE3yMbTaThl MOXKHO 0GOOIIHTE U B TOM CIydae, KOraa X mpocTpaHcTso dpere.
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Abstract: the necessary conditions for an extremum are obtained for extremal problems of
differential inclusions in the space of Banach-valued absolute continuous functions. Using
theorems on the continuous dependence of the solution of inclusions on the perturbation, the
nonconvex extremal problem for inclusions is reduced to a variational problem and the necessary
extremum condition is obtained. In the paper another form of theorems on the exact penalty of the
extremum for nonconvex problems of differential inclusions in the space of Banach-valued
absolutely continuous functions and also a necessary condition for a high order extremum are
obtained.
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Caapbiro ML.A. (A3ep0Oaiixkanckas Pecny0Jimka)

Caovieos Mucpaooun Annaxeepou ozivl — OOKMOp PU3UKO-MAmeMamuyeckux Hayx, npogeccop,
Kageopa Mamemamuyeckux Memooos meopuu YnpasieHus, Mexanuko-mamemamuyeckuti paxyiomem,
baxunckuii cocyoapcmeennwiii ynugepcumem, 2. baxy, Asepbaiioscanckas Pecnybnuxa

Annomayua: 6 pabome nonyuenvi He0OX0OUMble U OOCMAMOYHbIE YCI08USL IKCmpemyma O
HEBLINYKIbIX — IKCMPEMANbHbIX — 3a0ay  Oupdepenyuanvhelx  6KIIOYeHUll 8 NPOCHMpPaHCmee
OAHAXOBO3HAUHBIX AOCOTIOMHO HENpepbiBHbIX GYHKYuil. Hcnoav3ys meopemvl 0 HenpepuleHOl
3A8UCUMOCTIU DeUeHUst BKIIOUEHULl OM BO3MYWEHUs, HEeSbINYKAAA SKCIMPEeMATbHAA 3a0aid O
BKIIOUEHUT] NpusedeHa K 6apUAYUOHHOU 3a0aie U NOIYYeHo HeoOXooumoe ycaogue skcmpemyma. B
pabome makdce noxyuer Opy2oil U0 meopem 0 MOYHOM wmpaghe SKCMpemyma Oisi HeGbINYKIbIX
3a0ay  OugghepeHyuanvublx  BKIIOUEHUU 6 NPOCMpAHCcmEe OAHAXOB03HAUHBIX — AOCOAIOMHO
HenpepuisHbIX PYHKYUI U NOIYYEHO HeoOX00UMOoe YCo8Ue IKCMpemMyma 6bicOK020 NOPAOKdA.
Knroueswvie cnosa: neobxooumoe ycnogue, munwuuyesas QyHkyus, oupgepenyuaivioe KioueHue.

1. BBegenne

B pabore HCMONB3ys TEOPEMBbI O HENPEPHIBHON 3aBHCUMOCTH PEUICHHUS BKIFOUCHHHA OT
BOSMyIlIeHI/I)I, HGBI)IHyKJ'IaSI 3KCTpeMaﬂLHaﬂ 3aaa4ya aJis BKJ'IIO’-IeHI/Iﬁ an/IBe;[eHa K BapHaHHOHHOﬁ
3amade M IONyd4eHO HEoOXOIMMOe YCIOBHE 3KcTpeMyma. HeoOxommmoe YCIIOBHE SKCTpeMyMa
MOJYYCHO METOJOM TOYHOTO InTpada ¢ MCIONB30BaHHEM THNA (QYHKIMH PACCTOSHHSA B Kiaccax
JUMIIAIEBEIX (yHKOuA. B paboTe ¢ ucmomp3oBaHWeM THIAa (YHKIHH PACCTOSHHUS B KIllaccax

©—(0,B,,8,0) joxanpHo MuMUMLEBbIX QYHKUMIl B TOUKE, MOMyYECHbI APYrOM BHIE TEOPEM O
TOYHOM mITpade O3KCTpeMyMa JUulsi HEBBINYKIBIX 3afad auddepeHIHanbHbIX BKIIOUSHHH B
MPOCTPAaHCTBE 0OAaHAXOBO3HAYHBIX aOCOIMIOTHO HENPEPBIBHBIX (QYHKIMH W TaKke IOJyIEeHO
HEOOXO0ANMOE YCIIOBHE HKCTPEMyMa BBEICOKOTO MOPSIIKA.

Pabora sBusiercss 000OmICHWEM HEKOTOPHIX pe3yibTaToB pabor aBropa B [1, ¢.82-106],
[2,c.263-344], rme moNMy4eHBI HEOOXOOWMBIE W JOCTAaTOYHBIC YCIOBHA MHHUMYMa IS
SKCTpeMaIbHON  3amaun AU (epeHnnanbHbIX BKIIOUYCHHH B IIPOCTPAHCTBE N — MEPHBIX
a0COJIOTHO HENpephIBHBIX (GYHKIMHA. B nmanHol paboTe momydeHO HEOOXOIMMOE YCIIOBHE
9KCTpeMyMa Ui HEBBITYKJIBIX  AU(dEepeHIHaNbHBIX  BKIIOUEHHH B NIPOCTPAHCTBE
0aHaXxOBO3HAYHBIX a0COJIIOTHO HENpepbhIBHBIX (yHKIMA. Pabora siBisieTcs: npogonKeHueM pador
[3] u [4] aBTOPA.

2. HeBbInmyki1ast 3kcTpeMasbHast 3a1a4a 11 AupdepeHnanbHbIX BKIOYeHUI

ycts X cenepaGenbHOoe 6aHAXOBO MPOCTPAHCTBO, 2™ MHOXKECTBO BCEX MOAMHOKECTB X,
£:[0,T]xXxX —R,, HOpManbHblii unTerpant, ¢:XxX >R, ¢dyskmus, McX

X
:[0,T]—>2
3aMKHYTOC€ MHOXKCECTBO, Q [ ? ]_> HOPMaAJIbHOC MHOI'O3HAYHOC OTO6pa)K€HI/I€, T.C.
a:[0, T]x X — 2%
HU3MEPUMOC U 3aMKHYTO3HAYHOC 0T06pa>K€HI/IG, MHOT'O3HAYHOC OTO6pa)K€HI/Ie

t— er at [05 T]
TaKoe, 4To O0TOOpakeHue U3MEPHMO Ha , MHOXECTBO gra, 3aMKHYTO IpH
te[0.1] , mpuueM a(t,X) KOMIIAKTHBI IPH BCeX t, X , T>0, 1<p<+4c, pgq=p+q-
OTCI0/1a BBITEKAET, UTO oft, X, 2) [0, T]x (XxX)

TTonoxxum

HOpMaJ'IBHBIﬁ HWHTETPAHT Ha

y(t,x,z) = ueigzttjx)"u - z||, yo(t,x) = Uier(l)t(‘t)"u x|, qx)= 31/2151"}’ - X"

PaccMOTpUM Cpe/iu BeexX pelleHuil 3a1a4u
x(t) ea(t,x(t), x(0)eM, 2.1
MUHUMH3AIHHA (yHKIMOHANA
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T
J(x) = 0(x(0),x(T)) + (I) (FCEx (1), X(1) + o (L, x(t))dt . (22)

Tpebyercst HalTH HEOOXOAUMBIE YCIIOBHS ONTHMAIBLHOCTHU pemeHus 3agaun (2.1), (2.2).

W0,T],X)
o0o3HauaeTcsi 0aHAXOBO IPOCTPAHCTBO aOCOIIOTHO HEMPEPBHIBHBIX

L,([0,T], X)

CuMBoOJIOM

.o [0,T] o x
¢GbyHKIUN U3 B nepBas Mpou3BoaHas o dpere, KOTOPHIX MPUHAJICKUT
T.C. 0003HaUNM W, ([0, T], X) = {x(-) e C([0,T], X) : x(-) e L, ([0, T], X)} c HOpMOH

%O, =[x+ fl&(]ac X0 [+ ke

WIHM DKBUBAJICHTHOMU HOpMOﬁ

o, =max|x(®)

. Pemenuem
BimoueHns  x(t) ea(t,x(t)) HassiBaercs orobpaxenne X(-) € W/ ([0,T], X) ynosneropsiomiee

BKIodYeHHe X(t) €a(t,x(t)) I IOYTH BCeX te[O,T].
Towma 2.0, Eewe YOSWAOTIX) o ooy, tel0T] =y®]<b,

YAOBJICTBOPAIOT YCIIOBUAM:

a) a(t,X) HemycToe KOMIAKTHOE MHOXeCTBO, a(t,X) M3MEpHMO o

k() € L[0.T] p. (a(t,x),a(t,x")) <k(t)|x —x/|

B) CYIIECTBYET Takas QyHKIUSI 49TO

b=y®=b =yOISb e - saycropposo paceromne, y(©)—x,[<5<b n

pu
d(y(t),a(t, y(t)) <p(t), e p() € L,[0.T] ,  TO CYyIIECTBYeT TaKOE  pELIEHHE
x(-) e W/'([0,T],X) 3a1a4u x(t) ea(t,x(t)), x(0)=x,, 4TO

[x(® =y <&®. [0 -FO]kOED+p1), tre  E1)=8e™" +]e™ " p(s)ds, m(t)=[k(s)ds, TPH
te[0T] o &D<b

TaKuX
Jlemma nokasana B [35, c. 49, ¢.80].
T)<b
Ecim B memme 2.1 BBINONHSAETCS HEPABEHCTBO &M , TO JIETKO TPOBEPSAETCS, UTO

(XOR y(')||wll <[x()~ y(')||wll < max &(t) + i(k(t)é(t) +p()dt < (1+e™ +m(T)e" )3+ EP(S)dS) :

0<t<T

. X
a:[0.T]xX —2 , Toe a(t,X) HemycToe 3aMKHYTOE OTPaHUYECHHOE

px (a(t,x),a(t, x)) <k(B)x — x|

Jlemma 2.2. Ecin

MHOXECTBO MPH te[0.T] , ||X —i(t)" <o wu

k:[0,T]>R

npu
[x-X(®)]| <o, [x, —X(®)| <o, rre , X()eW/([0,T],X), o
(%, y) =Wt X, y) < k@Ox = x| +]y =y
Ik —x() <, YY1 EX

Jlemma 2.2 nokaswiBaeTcs aHaormdHO Jemme 3.2.2[6, c. 93].

npu ||x - §(t)|| <a,

Monoxnm o’ (t, X, y*) :inf{<y*,y>: yea(t,x)}, tme y- e X".

. X
a:[0.T]xX —2 , tme a(t,X) HemycToe 3aMKHYTOe OTpaHUYCHHOE

P (alt X),a(t,x)) < k(O —x,|

Jlemma 2.3. Ilycts

t [0, T]

MHOXECTBO TpH , "X - i(t)" <o npu

x=X()[<a, [x,— <a, L9 ,  X(- '([0,T],X). oraa
[x-x@]<a. |x-x@|a,  me  FOTPRsgewqomx. T
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o xy ) -olxynf= tomaxdy | fyifp +fa O ko x4y -vip
[x-%( <t o -x(O<ar, ¥ YT X

JlokazaTeaberBo. [0 YCIoBHIO HMeeM

o' (tx,y") -0 (tx,,y) = infl{y",y): y ea(t, 0} —infl(y],2): z e a(tx,)} <

< inf{<y*,y> ry ea(t,x)} - inf{<y’f,z> 1z e a(t,x) + k(t)x - x,|B} <

< inf{<y*,y> ry ea(t,x)} - inf{<y;‘,z> ‘zea(t,x)} + sup{<y;‘,z> 1z e k(t)x - x,[B} <

<sup{(y" - y7.y):y e a(t,)} +supyi[e]: 2 € keollx —x, B} <[y - vi[lact o]+ yi|kcox x| <

<|y" =y |(Ja(t. X(0)]| + ak(t)) + max {y" | [ly} [k (O)]x — x|

npn [x — X0 <ot [ —X( <.

AHAJOTMHO TIOTYIHM, HTO

(6%, y) ~ 0’ (tx,y]) =infl(y",y) - y eat,x)} —infl(y],2): z ea(t,x,)} >

> inf{<y*, y> Dy ea(t, x,)+ k(O)]x - x, B} - inf{<y;‘,z> czea(t,x,)}

> inf{<y*, y> czea(t, X))} —inﬂ<y;‘,z> czea(t,x)) + inﬂ<y*,z> czek(t)x—x,[B} =

> —ly" = yr|(Jat, X(0)] + ok(t)) —max{lly” |, |y} [Hk(D][x = x| i [x—%(O| <o,

||x1 —i(t)" <a. IMoaromy

<

(

a(t, i(t))" + ak(t)) + max {

yi[pkO]x —x

y*

06,y =0 x| <y -1
|x] - i(t)" <a.

OTcrozia clieyer, 4To
|0)0(t, X,y") =0 (6, x;, y))| < flalt, K(O)| + ak(t) + k(t) max

i

npH "X - i(t)" <a,

y*

>

silhes <l i
npu ||x . §(t)|| <a, ”Xl - i(t)" <o . Jlemma joka3aHa.

Jlerko mpoBepsieTcs, UTO ecliu x —>al(t, x)
(X,z) > y(t,X,z) BoimyKiIas QyHKIHS.

BBIITYKJIOE OTOOpaKeHHE, TO

PaCCMompuM 3a()aqy
xeW, ([0,T1,X)

@, (x) = o(x(0),x(T)) +i(f(t,x(t), X(1) +wo (t,x(t))dt + v(q(x(0)) +i\v(t,x(t), x(t)dt) ~—  min.
Pemenne 3anaun  (2.1), (2.2) o6osnaunm uepes X(-) € W/ ([0,T],X) (sicno, o

D, (%) < +ec).

t€[0,T]

B

Jlemma 2.4, Tlycth a(t, x) B 00JacTu

X —i(t)” <0 YHOBIETBOPSET YCIOBHUSIM:

t, X
a) a(t, x) HEIIYCTOE€ KOMIIAKTHOE MHOXKECTBO W MU3MEPUMO 110 t,

< _
B) CYIIECTBYET Takas CyMMHpyeMasi GpyHKIus k(®) , 4TO px(a(tx),a(tx)) < k(t)"X Xl"

npu ||X—§(t)||£0t, ||X1—§(t)||£a. Kpome Ttoro mycte M kommakrHoe MHOXecTBO 1 QM)

t—Q(t
HEMyCcTOe KOMIIAKTHOE MHOXKECTBO, Q) U3MEpUMOE  OTOOpaKeHHE, OTOOpaKEHHUE

C>0, kO >0

t— Kt, X, Y) kl (t)
HU3MEPUMO, CYHECCTBYIOT CyMMHUpYyEMad (byHKI_[I/IH , 4ducia u
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a>0 TaKue, 4TOo

’f(ta X, Y) - f(t9 X151 )l < k] (t)"X —X " + C"y -y "’ |(P(U,, Z) - (P(ul »Zq )l < k0 ("u - " + "Z —Z ")
mpu [x—X(0)|<a, [x, —X®)|<a, y, y; €X, Ju-x(0) <o, Ju, -X(O0)| <, [z-X(T)|<a,
|z —X(D)| <.

Torna X(-) MuHuMu3HpyeT Qpynkumonan @, (x(-)) Ha MHOXecTBe D npu

| Ak () = % (- o
v L({1+e™™ 4+ m(T)e™™) D= {X(') € W ([0.T], X): "X( )—X( )"Wll < }’

, TIe B
L= E(kl ) +Ddt+c+2k,, B>e™P2+m(T)?, m(t)= }k(s)ds :
Jlokazateancrso. Ilycts x(-), x,(-) € D. Tak kak g%ﬁx(t) -x, (0 <[x() - )‘;(-)"W]l , TO
HxE) =I(x, ()< E(k1 (0) + Dx(0) = x, (O] + ¢&(t) = X, (D]t + k, ([x(0) — x, (O)| + [ x(T) —x,(T)|) <
< E(kl (t)+Ddt {%ux(t) -x, (D] + ci||5<(t) =X, (Ddt + X, ([x(0) = x, (0| +[|x(T) = x,(T)|) <
< (I(kl (O +Ddt+c+ 2k, )xO) = x,0) -
Iycts cymectByer X()eD takas, uto @, (X()) <D (X()) # mycTh Touka X, €M

Takas, 410 q(X(0)) =|[X(0) — x| . Tomoxum p(H) =w(t,X(1).X(1), 5=q(X(0)). Ilo nemme 2.1

CYIIECTBYET peIlCHUE Xo() 3a7a4n x(t) ea(t,x(t), x(0)=x, Takoe,  4YTO
T .
o0~ %O < (4™ + m(Te™™ ka(X(0) + [(t.3(0), K(t)do).
0
[Honyuum, uro

T . T . .
q(x(0)) + [ w(t, X (1), X(1))dt =q(X(0)) —q(x(0)) + | (w(t, X (1), X(1)) — w(t, X(1), X(1)))dt <
0 0
T . . T T
<|[%(0)~x(0)| + J (kOIR®) —x(0)]+ R0 -xpde < 1+ j KOARO KOy <+ j k(t)dt)%,
OTcroga  claeayer, uTo q(xX(0)) + }\y(t, X(t), ?(t))dt <+ }k(t)dt)% . IosTomy
0 0

T .
2o~ XOllyy < (4™ + m(T)e™™ k() + [w(t, X0, Z(0)dt) +[K() X0 <
0

a + a <a.
"M +mT)? ™2 +m(T))>
V> L(l +e™D 4 m(T)e™™

< (1 +e™D 4 m(T)e™™ )(1 +m(T))
€

TTosoxum . Torma
T .
I(x) < IX) + Lxo =Xy <IE) +v(Q(X(0) + [w(tX(D, X(D)dD) = @, (%) < I(X).
0
HOJ‘Iy‘leHHOG MOPOTUBOPEHUUC 3aBCPHIACT AJOKA3ATCIILCTBO JICMMBI. Jlemma nokasana.

T
Taxk kaxk  e™ D1+ | k(t)dt)%ﬁoc—%, TO W3 JOKa3aTeNbCTBAa JIeMMbl 3.3  ciemyer, 4To
0

q(X(0))e™® + }em(t*m“\y(s, X(s), X(s))ds <a. —% mpu X()eD.
0
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Iycts f:X->R,,, X, €domf . TTonoxum (em.[7, c.92])

NS B . f(y+tz)—
f[l](Xo;X) =lim limsup inf (y—z)oc,
(y,a)ffx" zex+eB t

0

rae cumson (y,o) ¥ £*° o3mauaer, uto (y,a) € E(f), y — X, a—>f(xg) .

OtmeTnM, 4qTo €CITH f JIMIIIIALEBA dhyHKIASA BOIN3HU Xq» TO
. f —f
£(x,5%) = hmsupM )
y—X(, o 7\,

Monowan Ocf(xg) = x" € X" :£11(x4;) > (x",x) mpu x e X} .
O603HaYUM Ocf(t,x,y) =0t (x,y) )

Teopema 2.1. Ilycte ymomnerBopsieTcs ycioBue JemMmbl 2.4 u  X(t) cpeau BCeX peumicHHA

3amaun (2.1) MuHUMH3UpYeT — ¢yHkuuoHan (2.2). Torma cymiectByeT — QyHKUUS
x' () e W, ([0,T],X") Takasi, 4T0

1y (0. (0) €0 (PR, X(0) + o (LX) + WLK(O.K(1)
2y (7(01=x"(T) € (0(R(0), X(T) +vq(%(0)

eV >L(1+e™D + m(T)e™™) _

JokazareabcrBo. B cuny nemmsl 2.4 @, (X) <D, (x) g1 x €D. Iloatomy CI)(V)(X :x)>0

npu X € X. TTosoxus ftx ) =1EX )+ ot )+t xy) O(X,y) = 0(x,y) +vq(x)

[Pt %1, y1) = F(6X5,¥)] € (VKO + K () + Dy = x5+ (v + )y, =],

HUMEEM, YTO
|¢(Z1 »up) —6(22’u2)| <(ko+ V)"Zl - Zz" + k0||u] —u2”
mpu x, —X(D| <o, [x;—X(O|<a, vy, v, €X, |z -XO)| <o, |2, -xO0)<a, Ju—X(T)|<a,
luy =X(T)| < .

B Xn()€Li((0,T],X)
L, ([0, T], X),

M TOCJIEI0BATEJILHOCTD (X“('))HEN CXOOUTCS K i() B
1o 3 Teopembl 1.4.18 u 1.4.31[8, c.85, ¢.98] craenyer, uTo CylecTByeT Takas
MOCJICA0BATEIIbHOCTh X} = X0 O} " X (Dmen MOYTH BCIOAY CXOQUTCS K i()

ITycts (O men CXOJUTCS K i(t), (O men MOYTH BCIOJY CXOIMTCA K X(1) u

A ¥ 0 V. () e W!([0,T

, T1e ]’X). Taxk kak

A B0 (10 (0 Fi (0) 4 2y (R0, KO)) = F (1 Yy (0, Y (0)) = (VK() + Ky (0 + D0 + (v + ) (0] 0

T0 1o Teopeme Dary (cm.[9, ¢.97]) umeem

timsup POt 22 = PoOn) < imp [T (510 1 (0) + o (KOO0 -
m—>o0 m m—w 0 "
(0 Y (0 9 D)+ TSP (Y 1 (O) Y1 (T) + Ay (O X(T)) ~ DY (0. Y (T) <
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< f llmsup—(f(t (Y (0 Ziy () + Xy (x (1), X()) = F (L, Y1 (0), 2y (D))t +

0 m—w
+limsup -1 7 (@((Ym (0), Y (T) + 2., (x(0), X(T)) = @y, (0), ¥ (T)))-
OTcrona cnenyer, 9To
DR : %) = limsup DY TP limsup ; L(F(t, (y(1), Y(1) + X (D), X(1))) —

yoX B W] A yox W]
o o

—f(t,y(0), y()de + llmsup (@((y(0), y(T)) +21(x(0), x(T))) = (y(0), y(T))) =

y—>X B W,
Ao

= hmsug I (F(L (y(0), () +A(x (1), X(1) — £t y(1), Y(O)dt +
y—=>XBC 0
y—>X B L,
o

+limsup ;- (@((y(0), y(T)) + A(x(0), x(T))) = 9(y(0), y(T))) <

yoX BWll
20

< limsup (F(t (y (1), 2(1) + R(x (), X(1)) — £ (L, y(1), (1) dt +

0 y(t)->x(t
z(t)ﬁx(()
20

+  limsup  5(@((u, ) +A(x(0), x(T))) — @(y(0), ¥(T)) <
(u,U)%(ﬁgO),X(T))

s}%m(t,i(t), X(1); (x(t), X(t)dt + 3 (X(0), X(T); (x(0), X(T))) = @, ().
0

[MosTomy “=0 MHHUME3HpYeT dyHKIHOHanT @ (X) B VVll([O, T], X). Jlerko npoBeputs,
4TO I av(x) TaKXKe BBINONHSIOTCA YycioBus cieactsust 2.2[3]. Iloatomy cymecTByer
Gynkmus x (1) € W, ([0, T], X") Takas, 9TO BBIIOJHEHBI COOTHOMICHHS 1) u 2) Teopemsl 2.1.

Teopema noka3zaHna.
Teopema 2.2. IlycTh ynoBneTBopsieTcs ycioBue jJeMMmbl 2.4 U X(-) cpeau BCeX peUIeHHi

3amaun (2.1) mMuHuMH3upyeT  ¢yHkuuoHan (2.2). Torma cymiecTByeT — (QyHKIHMS
x"(:) e W/([0, T], X) Takasi, uro

1 (%(0.%" () € 0 (F(LROX(1) + o (LX) +Oc0L X1 X(V)
2y (< (0,=x"(T) € 0c(o(X(0), X(T)) +vq(<(0)

v>L(1+e™ + m(T)e™™)

pu
Joxka3areancTso. [lo onpenenenuto
[1 ](t X(t) X(t) (X y)) =lim lim Sup inf W(ta (Za (D) + 7\‘(X1 > Y1 )) _ \V(ty z, ('0) s 206
0 (2 ) ®(O.X(1) K1 Y1)EXY)+eB A
V(t,2,0)—0, 10
B= XxY: <1
{06, y) € Xx "(X’ Y)" } Ilycmo uea(t,z) maxkoe, umo

|o—ul= min flo—vf=y(tzw.

Torma sicHo, 4TO "u - i(t)" S"u - (»" + ||(x) - i(t)” =y(t,z,0)+ "0) - i(t)" —0

w(t,z,®) — 0, "oo— i(t)" -0

npu . Kpome toro
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\V(t,(Z,O)) + }“(XI’YI )) < \V(t,(Z,u) + }"(XDYI )) + ”('0 - u” = \y(t,(z,u) + }\‘(XI’YI )) + \V(t,(Z,(D)) .

IToaTOoMy

vy, (1), X(0); (x,y)) <lim  lim sup inf  WOEEWHAGY))
ev0 (2 u)(x(1),X(t) Xi-yDe.y)+eB A
uea(t,z), A0
< hm llm sup 1nf G)(ta (Z5u) + X(Xls YI)) —

&0 (z, )= (x(t),x(t) Xi-ye(xy)+eB A
uea(t,z), A0

o, (1), X(1); (x, y)),

re. vll(tX(1), X(1); (x, y)) < ol (£, X (1), X(1); (x,y)) npu tel0.T] orcioma crenyer, o
VOQW(L (D), X(1) c oot X(0),xX(1)) mpu LSLOT]

2.2 BBHITEKaeT U3 TeopeMsl 2.1.

UsBecTHO, uT0  Oco(t,X(1), X(1)) = Ny, (X(1),X(1))  1mpn
(X(1), X(1)

ITosTOoMy chpaBeIMBOCTh TEOPEMBI

tel0.T] o Nigra, (X(£), X(1))

. a
HOPMaJIbHBIA KOHYC K 83t g rouke B cMmbicie Kmapka (cm.[7, c.54]) .

X
ITycTs BBINONHSAETCS ycIOBHE TeopeMsl 2.1 U Kpome TOro a(t, x) BBIITYKJIO€ MHOXECTBO IIPH
Bcex (t,x). Hcmomp3ys Teopemy nBoiictBeHHOCTH (cM. [10], ¢.276) mist 3amaun o Kpardaiiem

PaCCTOSTHUN UMECM

y(t,x,z) = sup{<y*,z> - s?tp )<y*,y> : ”y*“ <L.
yea(t.x

Honoxue ©’(t, X, y*) = inf{<y*, y> syea(t,x)} wumMeeM, 4TO
wy(t,X,Zz) = sup {<vy*, z> + @ (t,x,~vy'): ”y*H <1
mpu v=L(1+e™P +m(T)e™™) . Mycrs orobpaxenne a(t, x)

lact, x)| < [Jact, X (@) + k(D]x = X(V)] <|fa(t, X (1) + ak(t)

YIOBJIETBOPSIET YCIOBUSAM JIEMMBbI

2.4. Torma npu X € B(x(t),a), rae
Bx(t);o) ={xeX: ”X —i(t)" <o} . [Moatomy mo memme 2.3 mmeeM, 94TO

Yo )+ ([act, X))+
+k(o)y” = yo] < (vk(0) +fact, XO) + akO)x — x|+ [y = vo )

*

y*

>

< k(t)"x - x0||max(

[0t x,y) =0 (6%, ¥5)

mpu Y Y0 €VBus x,x,eB(X(t),a), e B, ={y eX":

y ||[£1}. Orcroma ciemyer, 4TO

otoGpakenne X —> o (t,X,y) mpu y €B, yronersopser ycnosuro Jummima B B(X(t),00) ¢
koapduimentom Kk(t). IMonoxum
82wo(t,x(t),—vy*) =co {£eX": Eiy? €B,, y? - y*, Ix; € X, x; = X(t),

3 0o’ (Lx~vy). & > &)
Tak kak B, sBiIgercds KOMNAKTHBIM M CEKBEHIMAILHO KOMIIAKTHBIM METPUYECKHM

MPOCTPAHCTBOM HHIYIIUPOBAHHOW c1abOi cO 3BE370H TOIMOJOTHEW B X (em.[8, ¢.55]), To
obosmamme QL X(1),X(t) ={y e X":|y’[<], w(t,i(t),i(t)):<y*,§(t)>+w°(t,§(t),—y*)}, o
TeopemMe 2.8.2 [7, c.83] TOJTY9IHM
VO(LX(D,X(1) = { 1076 (6X(0),~vy ), vy Du(dy ) p € P X(O. X D))}
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riue P[Q(t,i(t),?‘((t))] MHOJKECTBA BEPOSITHOCTHBIX Mep PajoHa, COCpPEIOTOYCHHBIX Ha
Q(t, X(t), X(1)) . Tak KaK w(t,X(t),X(1)) =0, TO
QELR(OX(V) = {y" € B, 10" (LX(D,-y) = (- Y X(O)}

W3 cootHOmIeHus 1) Teopemsl 2.1 umeem

(57 (0. (1) € D (F(EX(0,X(0) + yo (6X(0) +{ [OFe” (LR(D.~vy ). vy Iu(dy’) : p e PILR(D.X(O)]} -

B,

Takum oOpa3om JoKazaHa clieylolias Teopema.

Teopema 2.3. Tlycrb BBIIONHSETCS yclaoBHe TeopeMbl 2.1 u kpome Toro a(t,X) BBIIyKIOE
MHOXecTBO mpu Bcex (t,x). Torma, ecnim X(t) MuHHMIBHpYeT (2.2) Ha MHOXECTBE BCEX
petennii 3amaun (2.1), To cyuiectByer pynkuus X () € W/([0,T], X") Takas, uto

D) (" (0,x" (1) € 0 (F(E,R(0, X(1) + wo (LX) + 4 [020° (1X(0,~vy ) vy I(dy ) : e PIOUL (D), X))} »
B,

2) (' (0~x"(T) €0 (0(X(0. X(T) +vq((0)

mpu v=L(1+e™ +m(T)e™ D).

U3 ompenmenerms o’ (t,X(t),y’) cuemyer, 4to y* S0 (t,x(t), y*) BOTHYTast

¢oyukuus. [Tokaxewm, urto MEHOXecTBO Q(t,X(1), i(t)) BoInykio. [lyctsb yT,yz e Q(t,x(t), i(t))
uo;=0,0,=0 o +o,=1.Torma umeem

(= eyl —0,y3,X(0) = 00" (6RO, ~y) + 050" (LX) € 0 (L R(D,-any] —aay5) < (~0y; — oy, X(0)

Orcrozia BEITEKAET, YTO

(&R0~} —0,y3) = (— 0y} —0,y3,X(D), Te. o] +oty; €QLR(D), X(D)

% * _ *
Tak kak oTobpaxenne y — o (t,X(t),y ) yIoBJeTBOpsieT ycnoButo Jlummuma, TO

MHOkecTBO Q(t,X(t), i(t)) 3aMkHyTO. Ecnu £t x.y) =1(t, X), T0 1o Teopeme 1.6.13 [8, ¢.169]

mveem, uto X (1) € VOt X(t), X(t)) . Tlorromy mo(t,i(t),—x*(t))=<— X" (t), i(t)>.
Caeacrsue 2.1. ITycTh BBINOJIHSAETCS yCIOBUE TEOpEMBI 2.1, f(t,x,y) =1(t,x), ¢(X,y) =(y)
u Kpome Toro a(t,x) BBIMYKJIOE MHOXECTBO Tipu BcexX (t,Xx). Torma, ecnu X(t) MHUHUMH3HpPYET

2.2) Ha MHOXKECTBE peleHui 3agaun (2.1), To cymecTByeT kst X (1) € W'([0, T], X*) takas,
p YL Y YH 1

aro 1) X" (t) € O (F(LX(1) + o (LX(1) + { [30° (1, X(1),—vy Du(dy ) : p e PIQ(LX(1), X()]},
B.

2) (LR~ (V) = (-x"O.XO),

3) x'(0)evacq(x(0),
4) —x"(T)edcpX(T)), rae v=L{1+e™™ +m(T)e™™).

[0,T]

t—>gra
OTMCTI/IM, 4YTO €CJIN McX 3dMKHYTOC MHOKECTBO, gra, U3MEPUMO Ha .

MHOXKECTBO gra, 3aMKHYTO IIpHU te[O,T]’ Mo TOJO0XUB d(t’x’z)z(u,g)rggral||(u’o)_(X’Z)

>

— _ T
qx) = ;2&"}’ X” orpannueHue (2.1) moxno nanwmcathb B Buae q(x(0))+ (j) d(t,x(t),x(t))dt=0.

ITosTomy ecim X(t) MUHMMH3HPYET QyHKIMOHAN (2.2) HA MHOXECTBE BCEX PEIICHUH 3a1a4u
(2.1) u f(t,x,y) u @(X;,X,) YAOBIETBOpsieT ycioBue JieMMsl 2.4, To 1o Teopeme 6.1.1[7, ¢.210]
(cm.takke Teopemy 10.47[11, ¢.221])  cymecTBYIOT OJHOBPEMEHHO HE paBHbIC HYIIO YHCIA
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Ag20nu A Takue, 4TO Oe 8CI~4(§(-), Ao>Ny), rae

~ T

L(x(), 295 21) = Xo@(x(0), X(T)) + 2 q(x(0) + [ (Rof (£, (1), X(1)) +Aowo (£, X(1)) + A, d(t, x(0), X(t))dt - (B
0

teopeme 6.1.1 Hamo MOJNOKHUTH C={x()e W/ ([0, TLX):[x()—X()|<p}, O<p<o  n
L(X(-), Ao ) = L(X(), Ao, A ) + kd (x(-)) ). Otcroma crenyer, uto  LH((R(), L5 A ); X(9) 20

mpu  x(-) € W/ ([0,T],X). Ilostomy anonmoruuna Teopeme 2.1 MOKHO MOKa3aTh, YTO BEPHO
CIIEAyIOIEee 3aMEeYaHHe.
3ameuanne 2.1. Tlycts f(t,X,y) U  @(X;,X,) yAOBIETBOpSET ycinoBue Jemmbl 2.4, M X

3aMKHYTOE MHOKECTBO, oroOpaxenue t—>gra, wmsmepumo na [0,T], wmuoxecTBO gra,
samkayto mpu  t€[0,T], Q(t) Hemycroe 3aMKHYTOE MHOXECTBO, t—Q(t) U3MEPUMOE
ortoOpaxxeHne M X(t) cpexd Bcex pemreHmit 3amaun (2.1) MUHUMHU3UpYeT (QyHKuMOHam (2.2).
Torma cymectByror pyakuus x (1) e W, ([0,T], X)) © OZHOBpEMEHHO HE paBHbBIC HYIIO HYHCIIA
Ao=0 u A Takme, uto 1) (% (t).x (1) € 0o (hof(t,X(1), X(1) + Aow, (L X(1) + A,d(t,X(1),X(t)  mpw
[0T] 2) (" (0" (1) € (h0lx(0). K(T) + 1ig(%(0) -

Ormerim, uro Mcd(tX(1), X(1)) € Nyey (X(0,X(1) pyr 220

3. MeToa anmpoKkcuManuu
PaccMoTpuM ApYryl0 METOAWKY peIICHHS HEBBIMYKIBIX 3afad I JudQepeHIraIbHbIX
BKIJTFOUCHHM.

y:X—>R,

Jemma 3.1. Ecin X 6aHaxoBO HpPOCTPAaHCTBO, (YHKIHS YAOBIETBOPSET

i 1) X9 G e>0
J'IOKaJ'II)HOMy yCJ'IOBI/IIO UImuIiE@a B OerCTHOCTI/I TOYKHU N TO Jsd JKOOO0TrO

cymectsyer takoe >0 ppe 820>0 yro

o(x)=y(x,)+ max <p, X — x0> + s"x - x0|| + SB(x(,,a)(X)
pedcv(xo)

SIBIISICTCA BHYTPEHHEH BBITYKJION ammpokcumarmeit [6, ¢.60] s v(x) B Touke 0, T.e.
P(x0) = y(Xg) , o(x) 2 y(x) amsBcex Xe€X,
Jlemma nokasana B [6].

IIycte BeImOnHSeTCa ycnoBue jemmbl 2.4. Torma u3 ynemmsl 2.4 ciexyer, 4To x(+)

T_
munEMusupyer  gynkmmonan @, (x()) = @(x(0),x(T)) + [f(t,x(t),x(t)dt  ma  mHOKecTBE
0

D= {X € Wi ([0.T], X):[x() = i(')ng < %} npu v>LA+e™ +m(T)e™"), e
O(X1,X5) =0(X[,X,5) +Vvq(X)) , f(t,x,y) =f(t,x,y)+ Yo(t,x)+vi(t,x,y). IlpuMensas aeMmsl
3.1 momydmm, 9TO CyHIeCTBYeT (DYHKITHS a(t)>0 u ancno 207 0 takue, 4to X(-)
MHHUMHU3HPYET QyHKIHOHAI
T .
O (x() = max_(p,(x(0)=X(0),x(T)~X(T))+[( max <(p, ®.p, (t)),(X(t)—i(t),X(t)—?(t))> +
PRDROLX(T) 0 (9, (0P, (DX OX(W)

+el(x(O =0, (O = XO)pdt+ (x(O) - RO XD =X 1 (x(0),x(T)) € BER(0),X(T)), o) |
(x(8), X(1)) € BI(X(1), X(1)), (1)) rae vELA+e™® £ m(T)em D) |
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Ipennonoxum, yto aas € >0 cymecrByer uucio o, >0 Takoe, yto ot)>o, mpu

te[0,T]. Ortmerum, 9TO eCIU s >0 CYIIECTBYET YHCIIO o, >0  Takoe, 4TO
8CF (t,x,y)c 8CF (t,X(t), X(1)) + &(B, x B,) pu (x, y) € B(X(1), x(1), @) , TO MOJXHO
nonoxuth ot)=oc,. O6osmauuB  z(t)=x(t)—Xx(t) wumeem, uyro z(t)=0 MHUHUMH3HpYET
(GyHKIHOHAT

T
D (z()= max__(p,((0),T))+]( ax
PEOB(R(OX(T) 0 (0, (00, (LA IO

+g](z(t), (1)) )dt + &](2(0), (T)))|
mpu  (2(0),2(T)) € B(0,0),019) ,  (2(1), (1)) € B(0,0), @), rge v>L1+e™D +m(T)e™D).

Torna moaydum, uto z(t) =0 MHHEMU3UPYET QyHKIHOHAI

(0, (0.p, (0, (2(0), 2(1))) +

T
O (z()=  max_(p,(2(0),z(T))+ [( (@, ©.p, (V). (2(0), 2(t)) +

max_ )

pedcp(x(0),x(T) 0 (P, (0:p, (e (LX(1),.X(1))
+g](z(1), 2(1))|)dt + €| (z(0), z(T))||

. 20 € WA(0.T)X) = (x() € CQO.TLX): X0 € L (O TRXN ey > (14D 4 m(T)e™ D)

Jlemma 3.2. Ilycts BhINONHSETCS ycioBHe JeMMBl 2.4 u ans € >0 CyIecTByeT YHCIO

o, >0 Takoe, uro out)>a, mpu te[0,T]. Torna z(t)=0 wMuHEMH3UPYET HYHKIHOHAT

T
Dy(z() = max__ (p.(z(0),2(T))+[( (0, (0, p, (), (2(1), 2(1)

B max. )
pedcP(X(0),X(T)) 0 (Py1):P, (D)0 (EX(1),X(L))

npu 2() € Wo.([0.T], X), rie v>L(1+ ™M 4 m(T)em(T)) .

1
Joka3zaresabcrBo. [Ipennonoxum nporusHoe. IlycTs cymecTByer y() e W.(0.T], X) TaKoe,

4qTo CD('(y(.)) <OZCDO (0) , TO IpA AOCTATOYHO MaJbIX & > 0 m OIIpCACIICHUA CDC (Z()) CJICOYCT,

1
yro DY) <0 1y yeinoBuo  z(t) =0 MUHUMH3HPYET HYHKIHOHAT P (2() 5 Wo(0.TLX)

P (@ =0 Monyaum npornsopeure. Jlemma mokasana.

Tak xkak  Wo(0.TLX) mrotno B W (0.TLX) u Poz() HenpepbiBHAsA (QYHKIUS B
1 1
Wi (0, T], X), TO uMeeM, uTo Z(t) =0 MUHUMH3UpPYET QYHKIHOHAT Po(2() y Wi([0.T], X) , T.€.

_ 1
Do (2() 2 Py (0) =0 npu z() € W ([0, T}, X) IlosTomy m3 ciexctBus 2.2[3] MMeeM, YTO BepHa

clenyromas Teopema.
Teopema 3.1. Eciu BbInosHsieTcst ycioBue jemmbl 2.4 u s € >0 cyliectByeT 4ucio

a, >0 rakoe, uto ot)>oa, mnpu te€[0,T] m X(t) mMunnMmsupyer dyHnkumonan (2.2) Ha
MHOXeCTBe Bcex pemieHuit 3amaun (2.1), To cymectsyer Gpyukuus x (-) € W/ ([0, T], X*) Takasi,
9TO0

1y (7OX7(0) € (LR, () +yg (LTW) + vy (LR, X(O)

2) (x (0 (T) €0c(@XOLX(T) +vqX(©), rae v=LdA+e™ +m(T)e™ ™).

PaccmotpuM cpeau Bcex perieHuil 3agauu
x(Heatx(®), x(MeM, x(t)eQ®) G.1)

MHHUMU3AOUN (byHKHI/IOHaHa
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T
J(x) = @(x(0), x(T)) + [£(t, x(1), X(1)dt . (3.2)
0

IlycTe BBIMONHSETCS YCIOBUE JEMMBI 2.4. Ionoxus y(t,x,z)= inf ||u—z
uea(t,x)

>

q(x) = inf ||y—x| , Wo(t,x)= inf ”U—X” orpanndyenue  (3.1) MOXHO  Hammcath B BHIE
yeM veQ(t)

T
A0X(0) + JWXOXO) + Yo(LXODA=0, rre 0« W0 TEX), xO-%0) <ot Thyers

X(t) muHUMI3HpYyeT (QyHKIMOHaN (3.2) Ha MHOXeECTBe Bcex pemreHuid 3amayn (3.1). Torma

€CII BBITIONHACTCST yCIoBUe JeMMbl 2.4 ., To mo Teopeme 6.1.1[7, ¢.210] (cMm.Tarxke Teopemy
10.47[11, c.221]) cymecTBYIOT OZHOBPEMEHHO He paBHbIE HyIIO uucia Ay =0 u A, Takue,

4TO 0e€0cL(X(),Ag,A) (B TeopemMe 6.1.1 HAJI0 MOJIOKHUTh

C={x()e W/ ([0, T X): [x()—X()| <p}, O<p<oa) , rue
T
L(x(), 295 21) = Rop(x(0), x(T)) +A,q(x(0)) + { (hof (£, x(1), X(1)) + Aw(t, x(t), X(1)) + Ay (t, x(t)))dt -

OTcroma cienyer, 4To iR (XO, 20 M 1x() =0 mpu  x(-)e W/ ([0,T],X). Iostomy
aHOJIOTHYHA Teopeme 2.1 MOXKHO MM0Ka3aTh, YTO BEpHA CIIEAYIOIIAs TeopeMa.
Teopema 3.2. Ilycte ymoBiieTBOpsieTcs ycioBue jeMMbl 2.4 u  X(t) cpeau BceX pelicHHN

3amaun (3.1) MuHEMI3HpYeT ¢yHknuonan  (3.2).  Torma cymecTBYOT QYHKIUSL
x' () e W, ([0,T],X") " OXHOBPEMECHHO He PaBHBIC HYNIO 4Hcia Ay =0 W A, Takwe, 9TO

D) (K (0% () €0 (o (LX) + 2wt KOX(0) + Dy (LX),
2y (X0 (T) €2 (o), X(T) +1:,9X(O)
OrmeruM, uto 3aMeuanue 2.1 u Teopema 3.2 nH(OpPMATUBHBI IUIb, KOrga Ay # 0.

4. Heo6xoqmMoe yCJIOBHE BBICIHIET0 MOPSIIKA B IKCTPEMAJILHOM 3aKaye JJIsl BKIKYEHHIT
ITycTs X cenepabenpbHoe 0aHAXOBO MPOCTPAHCTBO, a: [0, T]x X—>compX, tne T>0,
f:[0,T]xX — (—o0,+0] -HOpManbHBIii uHTErpanT, @:X —> (—00,40] -¢pyHkuust, McX

3aMKHYyTOe MHOXecTBO. PaccMorpum muddepeHnnaisHoe BRIIOUSHHE

x(t) € a(t, x(t)) 4.1)

Pemennem BkmoueHuss (4.1) HaspiBaeTcs aOCOMIOTHO  HEMPEPBIBHOE  OTOOpaXkeHHE
x:[O, T]—)X YAOBIETBOpSIONIee BKIOUYCHUIO (4.1) U1 moyTH Bcex te[O,T]. Pemenune X(t)
BKITIOYCHUA (4.1), yIOBIETBOPSIIOIIEE YCIOBHIO

x(0)eMcX 4.2)
1 MUHUMU3HUpYOIee (GyHKIOHAI
T
J(x) = o(x(T)+ (. x(0) e (4.3)
cpemu Bcex penieHud 3amaun (4.1), (4.2) HazoBeM onTUMalNbHBIM. B manpHeimeMm Oymem
MIpearoJaraTh, YTo |J ()_()| < 4oc

Honoscum (s, x,y) = inf{”z - y|| rzea(s,x)}, qx)= 1y161r£||y - x” .

Paccmompum MuHIMH3AIMIO QYHKIOHATA

1. (x)=o(x(T)) + Ef(t, x()dt+r(q(x(0)) + E\V(t, X(6), X(1)d0)" +[x() —i(')Hzﬁ (q(x(0) + i\v(t,x(t), X(t)dt)*)
cpern Beex  Qymkmmm - x(-) € W/ ([0,T,X), tme B>v>0. Pemenne 3amaun (4.1)-(4.3)
0003HauuM yepe3 X(t) .
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Teopema 4.1. Ilycte a: [O,T]x X —>compX MHOro3HayHoe ortobpaxenne, Mc X
KOMIIAKTHOe MHOXecTBO, a(t,x) wu3Mepumo mo t, f:[0,T]xX — (—o0,+0] -HOpMaTBHBIN
HHTETpaHT, @ : X —> (—o0,+00] -QyHKIHA, cymiecTByeT cymmupyemas Gyskmus k(t) >0 Taxas, 9to
py(a(t,x),a(t,y) <k(t)x—y| mpu x,yeX, cymecrsyior cymmmpyemas ¢ynkmus K, (t) >0 u

gucino k, >0 Takue, 4TO

If(t,x,) - f(t,x,)| <k, (D)x, —x,

B-v

)

B-v
+|x, —x,

opu X,,X, €X,

B-v

lp(x) —@(y)| <k, x — N e

npu x,ye X, rae B=>v>0. Torma ecmn X(-) € W ([0,T],X) saBusiercst pemeHneM 3ana4du (4.1)-

(4.3), To cymecryer uncno 1, >0 Takoe, uro X(t) muHHMH3HpyeT (yHKuMOHan J (X) B
npoctpanctee W, ([0,T],X) mpu r>r,.
JokazarenberBo. [Tycts X(-) € W, ([0,T],X) . Monoxkum & =q(X(0)) , p(t) = w(t,X(t), X(1) .
ITycte x, € M Takoi, uto q(X(0)) =|X

—X,|| . Ilo nemme 2.1 cymiecTByeT Takoe peleHue
x,() e W/([0,T], X) 3amaun x(t) e a(t,x(t)), x(0) =x,, 4TO
[x, () =X (D) < 8e™ + I OO p()dr,

roe m(t) = }k(s)ds . Torma umeem, 910
0

px) =36 < o, (T) = @R+ [ £, x, (D)= T Ry <

p-v p-v

+[x,(T) = X(T)

)+

"ydt <

B-v

<k (5e'"<“

+ (66111(T) + -Jl-em(T)—m(t)p(T)dT)[i—v) +
0

t

T+ (8e™ +[e" M Op(t)dt)" TV )dt <

0

(B + }e'“””‘““’p(r)dr)ﬁ’v) +

+ Ik (t)(sem(t) m(t) m(7)

S kz (Sem(T) + Iem(T)—m(r}

B-v

+ jk (t)dt(Se™™ +

+(6 m(T) m(T) m(t) (‘C)d‘t)ﬁ v) <
<(k,+ Ik (t)dt)(éem”) enMme +(6em”> I (M) o (rydr)t ) <

(6 + Ip(t)dt) 1

<(k,+ Jk (t)dt)eﬁ““T)[(8+ jp(t)dt)B

Homyunm, uto

[x,) =IO < 5[5 + [ p(0)dD)"

B-v T v T Bm(T)
c 6+ (I]p(t)dt) l,tne 1,=(k,+ ({k] (t)dt)e .

Tonoxus  E(x) = (q(x(0)) + i\u(t, x(t), X(t)dt)”

-V T . v

¢ @x(0) + ] w(t,x(D, X(1))dD)" n

r, = (k, +}kl(t)dt)eﬁ"‘m UMeeM, 4To |J(x0)—J(§)| <1,E(X). Iokaxem, 94T0 X(t) MHHUMH3HPYET
0

take Qpynkunonan J (x) B npocrpanctse W, ([0,T],X) mpu 1 >r,. [IpeAnonokum npoTUBHOE.
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[ycrs cymectByer dyukuust v(-) € W/ ([0,T],X) Takas, uro J (0)<J(X). Tak kak mis  v(:)
cyliecTByeT pemenue v,(-) 3agauu (4.1),(4.2) Taxoe, uTo |J(U0)—J(U)| <rE(v) mpu r=r,, TO
J(v,) <J(V)+1E(L) =T, (v) < I(X) . [omyuum mnportuBopeune. I[lomydeHHOE TpPOTHBOpPEUHE

03HAYaeT, 4to X(t) MUHUMU3MpYeT Takke Qynkuumonan J (x) B mpocrpanctee W, ([0,T],X)

npu r>r,. Teopema pjokaszama. Ilomoxum J™(X;x)= gon% J.X+2x)-T.(X)),

I (x;x) = liTm%(Jy(i +Ax)-J.(X)) mpu x() € W/ ([0,T],X).

CaencrBue 4.1. Ecnu BBINOJHAIOTCS YCI0BHA TeopeMsl 4.1, To cymecTByer yucio r, >0
takoe, uto JP(X;x)2JP(X;x)>0 mpu r>r, u x() e W/'([0,T],X).

O06o3HauNM

P (x) =" (X(T);x(T)) + if P (s x(0)dt+1((q" (x(0); x(0) +

+ i\v”” (X0, X(0; x(0), X(0)d)" +[x O} (9" (X(0);x(0)) + i\v““ (LX), X0 x (D), X(1)dt)") -

Teopema 4.2. Ecnu BeINONHAIOTCA ycaoBHs TeopeMsl 4.1, To cymecTtByer uucio 1, >0
takoe, 90 P(x)>0 npu r>r, u x() € W, ([0,T],X).

Joka3zaTeJbCTBO. Ecmm CYIIIECTBYET hyHKIHSA k(t)>0 TaKasd, 910
py(a(t,x,),a(t,x,)) < k(t)"x, —x2” opu  X,,X, € X, TO IO JeMMe 2.2 UMeeM

|\|/(t, X5 Y1) - \V(t’ XY, )| < k(t)”XI - Xz” + ||YI - Y2”

pu X,,Y,»X,,y, €X. HzBectHo, 4ro ecmu g(x)=0, >0 wu limsupg(x)<+c, TO

X—X()

limsup (g(x))* =(limsupg(x))*. IloaTomy ecnu BBINOJIHAETCS YCIOBUE TEOPEMEI 4.1, TO UMeeM,

X—=X() X—X()

qT0 f(t,X(t) + Ax) — £(t,X(1)) <k, (t)xf‘HxH“ u oy, X(1) + A%, X(0) + Ay) — y(t, X(0), X(1) < k(OMx]|+ Ay

mpu X,y € X. [Hosromy mpumensist nemmy @Dary 2.4.6 [9] wumeem, uto 0<J" (X;x) <P.(x).

Teopema noka3zaHna.
Caeacreue 4.2, Ecin  BeimonmHstoTcst  ycioBust  Teopembl 4.1, TO

0" (R(D;X(T) + [T (LR(O; x(D)de 2 0

mpr x() € W0, TLX) |y (6,X(1), X(0); (x(1), X(1) =0, q""(X(0);x(0) =0.

Tak xkak ||x(-)—§(~)||c([m’x)S"x(-)—i(-)"wll, TO uMeeM, 4T0 X(t) MHHHUMHU3HPYET TaKkxKe
(byHKIMOHAT

J.(0)=0(x(T) + if(t, x(t)dt+r((q(x(0)) + {T)\V(t,x(t)s X(0)d)” +[x() —i(')H[;f; (a(x(0)) + E\V(t, x(6), x(1)dt)")

B ipoctparctee W, ([0,T],X) mpu r>r,.

Mycte  g:[0,T]x X — (—0,400] -HOpMaJBHEIH HMHTETpaHT, €:X — (—00,+x0] (G yHKIHS.
ITonoxum

S(0) =e(x(T) + [g(t, x(D)d,

E(x) = (q(x(0) + E\V(t, x(1), X(0)dt)” +[x() = XO. (a(x(0) + i\v(t, x(1), x(1))dt)" ,
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H, () =30 =S(x) +((@(x(0) + [w(t, x(0, X(D)d0)” +[RO) = x O (@(x(0) + [yt x(D), X(1)d)") =

= Q(x(T)) —e(x(T) + [ £(t,x()dt ~ [ g(t, x(D)dt +

+1((q(x(0)) + E\V(t, X(0), %(1))dt)" +[[x() —i(')"f: (q(x(0)) + E\V(t, x(t), x(t))dt)").

IMycte v(-) € W/ ([0,T],X). Momoxum &=q(v(0)), p(t)=wy(t,u(t),0(t)). To nemme 2.1
cyuiectByer Takoe pemenne w, ()€ W!'([0,T],X) samaun  x(t) €a(t,x(t)), x(0)=x,, uro

o) —w, (1) < de™ + ie‘"‘”’m”)p(r)dr,

roe m(t) = }k(s)ds , Touka X, €M Ttakas, uro q(v(0)) =||U(0)—X0” . MHoxecTBO Takux w_(-)
0
o0o3HaunM gepe3 D(v) .

Teopema 4.3. Ilycts a: [O, T]><X — comp X MHOTO3Ha4HOE OTOoOpaxkeHne, a(t,X) U3MEpHUMO
mo t, Mc X kommaktHOe MHOXecTBO, f:[0,T]xX — (—o0,+00] -HOpPMAaJbHBI HHTETPAHT,
@: X —>(—00,400] -GYHKIMSA W CYIIECTBYET CyMMupyemas (QyHKIUSI k(t)>0 rakas, uro
py(a(t,x),a(t,y) < k(t)”x — y” mpu  x,y € X, X()e W/([0,T],X) peuenne 3anaun (4.1)-(4.3),
cymecTByIOT HOpManbHbld uHTErpant g:[0,T]xX — (—0,40], dyHkmus e:X — (—0,+0],
cymmupyemas ¢pyHknus Kk, (t) >0 u umcino k, >0 rtaxue, 4To

|f(t’X1) - g(t>xl) - f(t,Xz) + g(t’X2)| < kl(t)"XI —X, V(
X, X, € X, [p(x) —e(x) = o(y) +e(y)] <k, [x =y ([y = X(T)

Torma cymectByer uucno 1, >0 Takoe, uTo X(t) MUHHUMH3HMpYeT (YyHKIMOHaN H, (u) B

muoxectBe {L e W/ ([0,T],X):3w,_ € D(v),yr0o S(W )<S(X)} npu r>r,.

B- B-v

X, —X(1)
b

.
+[x, - x,

) npu

B-v

V+||x—y ) mpu X,yeX.

Jlokasarenberso. ycrs X(-) € W'([0,T],X) . Honoxum & = q(X(0)), p(t) = w(t, X(1),X(1)) .
ITycts X, € M Takoit, uro q(X(0)) = ||§(0) — XOH . AHaJIOTMYHO JI0Ka3aTelIbCTBY Teopembl 4.1,
cyuecTByloT uncno 1, >0 u  pewenne w()e W, ([0,T],X) samaun  x(t) ea(t,x(t)),

x(0) = x,, Takue, 4TO

PI(E) —SR) —I(W) +S(W)| < 1, [(5+ 'ip(t)dt)ﬁ +KO-%0)

L3+ 1p(Hd)'T,
e 1, = (k, + [k, (t)dt)e’ .

ITokaxem, urto X(t) MuHEUMH3UpyeT Take QyHKkouoHan H (u) B  MHOXecTBe
{ve W/([0,T],X): 3w, € D(v), 410 S(W,) <S(X)} mpu r>r,. [Ipeanonoxum nporusHoe. IlycTh
cymectByer ¢ynkimms  ue{ve W' ([0,T],X): 3w, e D(v),uto S(w, ) <S(X)} Takas, uroO
H (u) <H.(X) =J(X)-S(X) . Acno,uto [J(W, )—S(wW,)—J(u)+ S(u)| <rE(u) mpu r2r, TO
Jw,)—-S(w,)=H (w,)<H (u)=J(u)-S(u)+1E@) <J(X)-S(X) .

Tak kak S(w,)<S(X), To orctoma BeITekaer, urto J(w, ) <J(X). Ilomydum mpoTuBopeuue.

IToxyueHHoe MpoTHBOpEUYHE O3HA4YaeT, 4To X(t) MHHUMM3UpPYyeT Takxke ¢yHkuumoHan H (x) B
xe{ve W/([0,T],X):S(w,)<S(X)} mpu r>r,. Teopema n0Ka3ana.

3ameuanue 4.1. Ucnons3yst u3 memmsl 5.4.1[2] aHAJOTHYHO MOXHO IOJNYYHTH JIOKAJIBHBIE
BapuaHTHI Teopembl 4.1 1 4.2.
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Ecmu X cenepa6enbﬂoe 0aHaxoBO MOPOCTPAHCTBO, TO HHTErpal MNOHUMACTCA B CMBICJIC

Boxnepa. Mcnonb3ys npyroe omnpenelieHHe HMHTerpajia BEKTOpHBIX (yHkumit (cM.[12, c.89]),

TNOJYYCHHBIC PE3YJIbTAThl MOKHO O606IIII/ITI> 1 B TOM CJIy4yac, Korga X IMPpOCTPaHCTBO <Dpeme.

N =

w

8.

9.

Cnucok rumepamyput / References

Caovieoe M.A. ViccinenoBanue HETIAIKNX ONTHMHU3AIMOHHBIX 3a0a4. baky: Omm, 2002. 125 c.

. Caodviecos M.A. Cybmuddepeniman Bpicmiero mopsiaka u onrumusamusa. Deutschland: LAP

LAMBERT Academic Publishing, 2014. 359 p.

Caovizoe M.A. O6 06001mennoi 3anaye bonbua. // International Scientfic Review, 2020 (B neuarn).
Caovizoe M.A. O HEOOXOIUMBIX M JIOCTATOYHBIX YCJIOBHSX MUHUMYyMa Uil T (depeHIHaIbHBIX
BKJIrOUeHHH. // International Scientfic Review, 2020 (B meuatn). C. 24-41.

Caovicos M.A. CpolicTBa ONTHMaJBHBIX TpaeKkTopui auddepeHIraIbHbIX BKIIoueHHH. Kan.
muccepranus. baky, 1983. 116¢.

Caovizoe M.A. DxcTpemMarbHbIe 3a1auu sl Heraakux cucteM. baky: M3n-Bo Asep0. Tex-koro yH-
Ta, 1996. 148 c.

Knapx @. Ontummzanus ¥ Hernaakuid ananm3. M.: Hayka, 1988. 280 c.

Bapea  J]rc. OnrumaneHoe ympaBieHHe IU(QEPEHIMATBHBIMA W (DyHKIHOHAIBHBIMU
ypaBHeHusimu. M.: Hayka, 1977. 623 c.

@eoepep I'. I'eomerpuueckas Teopus mepsl. M.: Hayka, 1987. 760 c.

10. Anexcees B.M., Tuxomupos B.M., @omun C.B. OntumansHoe ynpasieHue. M.: Hayka,1979. 429 c.
11. Bypbaxu H. Nnterpuposanue. M.:Hayxka, 1970. 320 c.

56



GEOLOGICAL AND MINERALOGICAL SCIENCES

USE OF FOAM SYSTEMS IN THE DRILLING OF OIL
AND GAS WELLS UNDER CONDITIONS OF ABNORMALLY
LOW RESERVOIR PRESSURES
Deryayev A.R.!, Amanov M.A %, Deryayev S.A2 (Turkmenistan)
Email: Deryayev573@scientifictext.ru

"Deryayev Annaguli Rejepovich — Candidate of Technical Science, doctoral Student;
Amanov Mergen Annamuradovich — Senior Lecturer;
*Deryayev Suleyman Annaguliyevich — Student,
DEPARTMENT OF OIL AND GAS WELL DRILLING,
INTERNATIONAL OIL AND GAS UNIVERSITY,
ASHGABAT, TURKMENISTAN

Abstract: improving the technical and economic efficiency of drilling of oil and gas wells is
associated with usage of the most profitable types of drilling fluids. One of the main requirements
for drilling fluids is increasing the drilling speed by economical use (expenditure) of chemicals and
materials used for the preparation and processing of drilling fluids. Also, drilling fluids should not
adversely affect the formation productivity. To eliminate the negative phenomena in the oil and gas
deposits caused by both surface phenomena in natural conditions and due to the ingress of various
media into the reservoir from the outside, complex reagent complexes have been created. One of
the promising areas for solving this problem is usage of foam systems. Many years of pilot work
carried out in oil and gas fields at abnormally low reservoir pressures proved high efficiency of
foam systems.

Keywords: foam systems, abnormally low reservoir pressures, oil, drilling, absorption, drilling
mud.
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AnHOmMayun: nosviulenue MeXHUKO-IKOHOMUYECKOU dhdexmusnocmu Oypenus He@msaHbIX U
2A306bIX CKBANCUH CEA3AHO C UCNOAL30BAHUEM HAUOOICe 8bl20OHbIX GUO08 OYPOBHIX PACMEOPOS.
O0nuM U3 OCHOBHBIX MPeboBaHUU, NPEOLABIAEMBIX K OYPOBLIM PACMBOPAM, SAGNISENCsL NOSbIULEHUE
ckopocmu OypeHust nymem IKOHOMUYHO20 UCHOIb308AHUS (PACX0008ANUS) XUMUYECKUX Ped2ennos
U Mamepuanog, UCHOIb3YeMblX OISl NPUSOMogieHus u 0opabomru Oypoevix pacmeopos. Taxoice
6yposvle pacmeopuvl He 0O0IIICHbI OMPUYAMETLHO 8030€UCMB068aMb HA NPOOYKIMUSHOCMb NIACIA.
s yempanenuss ompuyamenvHulx 61eHUIl 8 HemAHOU U 2A3080U 3ANENHCU, BbI3BIBAEMbIX KAK
HOBEPXHOCIHbIMU AGNEHUSAMU 8 NPUPOOHLIX VCIOBUSLX, MAK U GCAeOCmeUe NONAOAHUsL 8 NIACT
U3GHE PABIUYHBIX CPE), CO30AHbL CILOJCHBIE PedzeHmHble KOMNAeKcbl. K 00nomy u3 nepcnexmueHuix
HanpagieHuti Onsi peuleHusi YKA3AHHOU 3a0aqu OMHOCUMCS NPUMEHEHUE NEeHHbIX CUCHEM.
Mnuozonemuue onvimuo-npomviuiienuvie pabomel, NPOGEOCHHLIE HA HEPMAHBIX U 2A308bIX
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MECMOPONCOCHUAX NPU  AHOMATbHO —HUBKUX — HAACMOBbIX  OAGNeHUAX, OOKA3AIU  BbICOKYVIO
I PexmusHOCmb NEHHBIX CUCTEM.

Knrouesvie cnosa: nennvie cucmemvl, AHOMAIbHO HU3KUE NAACMOGble 0AGLeHUs, Hedmb, OypeHrue,
noznoujenue, 6ypoeot pacmeop.

Currently, one of the main problems in the world arising from drilling and development of wells
is the absorption of drilling and cement fluids into formations. Huge amount of means and time is
being spent on combating takeover. While solutions are absorbed during the drilling and operation
of wells in production, a large number of complications arise. More precisely, a large number of
chemicals and time are spent. Development of effective measures to prevent and control the
likelihood of absorption will reduce the cost of developing fields, and will also increase the
technical and economic efficiency of drilling of oil and gas wells. To solve these problems, it will
be advisable to use foam solutions.

Low density of foams provides a significant reduction in hydrostatic pressure in the well, which
creates favorable conditions for both effective destruction of rocks and for the qualitative
development of hydrocarbon horizons. In addition, the flow of drill cuttings and other clogging
materials into the reservoir is sharply reduced, which helps to preserve the filtration properties of
reservoir. The above properties of foams can significantly reduce their absorption (filtration flow)
until its complete elimination. This is also facilitated by certain colmatizing properties of foams due
to the formation of adsorption films on the walls of the wells, as well as in pores and cracks, which
prevent direct contact of the liquid with the rock.

Cleaning the bottom of the cuttings and bringing it to the surface is one of the functions performed
by the flushing fluid in the process of opening the layer. As is known, clay solutions, acrated solutions,
foams, hydrocarbon-based solutions and gaseous agents are used as washing liquids.

According to field data, as the density of the washing liquid decreases, the penetration rate
increases. Speed of penetration also depends on degree of cleaning of the face from the cuttings. In
turn, the cleanliness of face depends on both the fluid flow rate and its physicochemical properties.

Foam systems differ from other types of washing liquids in their physical and physicochemical
properties, due to which they can change the density (0.2-0.9 g / cm’) in a larger range and have a
high destructive ability [1].

In the process of drilling, forced stops often occur. In order to keep suspended rock particles in
the annular space in suspension, the flushing fluid must have a holding capacity, i.e. thixotropic
properties, for increasing in steady state over time, the ultimate shear stress. Unlike water and clay
solution, the foam will keep particles of the cuttings in suspension for a long time due to structural
and mechanical properties and phenomenon of fluidization. In this regard, the foam is far superior
to all flushing liquids used.

Opening of reservoir by perforation is one of the most important processes in the system of
measures for completion of wells. Foam solutions injected into the lower part of the well before
perforation work include:

e Preservation of the natural permeability of reservoir;

e Prevention of deformation of the cement ring and production casing;

e Long-term existence of foam system in the column without changing its properties;

e Preventing mixing of the liquid located in the upper part of the column with foam.

Being a viscos-plastic elastic system, foam weakens the effects of shock waves generated
during the shooting of perforators. This, in turn, can contribute more to maintaining the integrity of
casing and cement ring.

Foam cement solution is a three-phase foam. In presence of cement particles, stability of the
foam, as well as the strength of its bubbles, increases dramatically; stability of the foam increases
with increase in adhesion strength of cement particles to air bubbles. The advantage of foam
cement solution in comparison with conventional cement mortar is that the foam coverage area is
significantly increased due to clogging properties, low density and elasticity of the system.
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As the oil and gas field practice has shown, with the use of foam systems, oil and gas
production can be intensified both by acting on formation and on the bottom-hole zone. The bottom
hole formation zone is affected by chemical and physicochemical methods. In chemical methods,
foam acid and foam clay treatments are used. In the first case, hydrochloric acid solutions are used,
in the second - a mixture of hydrochloric and hydrofluoric acids [2].

In physicochemical methods, multicomponent foam is used. The advantage of the foam
treatment is as follows:

e Due to its low density and high multiplicity, the foam acid covers a significantly greater
thickness of layer;

e Due to high penetrating ability of the foam and the slower action of acid on the rock, it is
possible to transport active acid deep into the formation over long distances, thereby exposing deep
zones of the layer;

e Presence of a gas phase promotes better removal of reaction products from the bottom hole
layer zone.

Long-term field tests indicate the possibility of intensifying oil production using foam systems
in fields that have entered the late stage of development, characterized by low oil production rates
and a high degree of water cut. The injection of a multicomponent system into the bottom hole
formation zone gives positive results under the following conditions:

e Uncovered thickness of productive layers in the well is characterized by high heterogeneity
in permeability - along with high permeability there are low permeability layers that are not
developed during well operation;

e Low-permeability layers contain oil reserves that are not produced;

o Well is located in the zone of active exposure to water injected into injection wells;

e  Water cut of well production is 95-99% and is characterized by high productivity.

Thus, our specialists set a goal, using local raw materials, to create an effective, affordable,
cost-effective and environmentally friendly component composition that can be used to prepare a
low-density drilling fluid, ensuring trouble-free wiring and completion of wells, in particular, when
opening depleted wells horizons characterized by abnormally low reservoir pressure.
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Abstract: fluorine and its connections has great industrial value. When processing fluorinated
substances it is formed various connections which is toxic and poisonous. One of such productions
is fluoric aluminum. When receiving fluoric aluminum waste fluoric hydrogen is formed and
kremneftorit which constitutes danger to the environment.

In given to article possibilities of processing utilization of fluorinated production wastes of fluoric
aluminum are dangerous thatt safe management of toxic and poisonous waste of the industry.
Keywords: toxic waste, fluoric connections, safety, managements, environments.
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BBEJEHHUE
®rop u ero coeqMHEHHsT UMEIOT OOJBIIOE 3HaYeHHE W 0e3 Hero HEMBICIUMO CYIIECTBOBAHHE
NIPOM3BOJICTBA PEIKUX M IIBETHBIX METAJUIOB, a TAK)KE€ XUMHYECKOH mpombiuuieHHoctu [1]. Ipu
nepepabotke (ropanaruta obpasyercsi ra3000pa3Hblid (TOPUCTHI BOZOPOI U (GTOPUA KPEMHHUSL.
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ITockonbKy 3TH COEIUHEHHS MOTYT HaBPEIUTh OKPYXAIOLIUIl Cpeibl, UX MOJABEPraroT MpoLeccy
abcopOIMK ¥ IPU 3TOM I0JIy4aloT KpeMHedToprcToBOoJ0pOoAHYI0 Kucioty - H,SiFg [2].

HOEJb UCCJIEJOBAHUA

Lenpro naHHOW pabOTHI SIBISETCS M3YYE€HHE BO3MOXKHOCTH NepepabOTKM TOKCHYHBIX OTXOJ0B
MPOHM3BOJICTBA (PTOPUCTOTO ATIOMHMHMS HA APYroi MpOAyKT, HMEIOMIUi MPOMBIIITIEHHOE 3HAYEHHE,
U TeM caMbIM oOecriednTh 0O€30MacHOE  YIPaBICHHE TOKCHYHBIMH UM SIOBHTBIMHU
(dTOpCcoaepKAIIMI BELIECTBAMHU.

PE3YJIBTATBI U UX OBCYKJIEHUE

KpemHuedTopucToroBogopogaas KHUCIOTa OYEHb arpecCMBHA, MHOTHE METAJUIBl MOIBEPTacT
ycuineHHoi koppo3un. llosToMy €€ TNpOM3BOACTBO M TIEPEBO3KH BEChMa 3aTPYAHSIOTCA.
KpemHedTopucToBOIOpOIHAS KHCIOTA, KaK (PTOP M €ro Apyrue COCOUHEHMS, TOKCHYHA, SIIOBUTA
n mnepepaboTka ee UMeeT OONbIIOE 3HAUeHHE. B HEKOTOpBIX CilyyasXx OdTYy KHCIOTY
nepepabaThIBalOT HAa PTOPUCTHIN amtOMUHHMH [3].

Peakuus mporekaer B JIBE CTaJMU: Ha MEPBOM NMPOUCXOAUT 00pa3zoBaHHE KPeMHE(PTOPHCTOrO
ATIOMUHUS:

3H,SiF¢+ 2Al (OH;) = Aly(SiFg); + 6H,0

A Ha BTOpPOH peakuUus CONPOBOXKIAETCS MOIydeHHWEM JAMOKCHAA KPeMHHUS U
(TOPUCTOBOIOPOIHON KUCIIOTHI:

Al (SiFg); + 6H,0 = 2 AlF; + 3SiO, + 12 HF

OnHOBpeMeHHO 00pa3oBaBHIAsCs (TOPHCTOBOJOPOAHAST KHCIOTa TOXE B3aWMOAEHCTBYET C
N30BITOYHBIMH THAPOOKHUCSIMH AJTIOMHUHUSL:

12HF + 4Al(OH); = 4AlF;+12H,0

HToroBas peakiust BEIpaxaeTcsl ypaBHCHHEM:

H,SiF¢+ 2A1(OH), = 2 AlF;+ SiOy(ruap.) + 4H,0

[ocne ¢uibTpanuu pacTBopa aIIOMHHUS U3 PEaKIIMOHHON Macchl KpeMHETelb ¢ BIaKHOCTBIO
50-80% u crounbie Boabl (conepixkamnye 10 3% H,SiFg ocTaroynas KMCIOTHOCTH) HEHTpaTU3yeTCs
1 BBIOPACBIBAaeTCS B CHIEIMANBHON MIJIAMOHAKOIIUTENb.

Takoif momxox He MOXKET OBITh pPAllMOHANBHBIM, TaK KaK C OJHOH CTOPOHBI TEPSIOTCA
JIOPOTOCTOSAIINE KPEMHE(PTOPUCTHIE COEIMHEHUS, C JPYrod CTOPOHBI 3HAYMTEIBHBIA Bpex
HAHOCHUTCS OKpYKaloIei cpese.

Panee Hamu OBUT mpemioxkeH crmocod [4, 5] MCMONB30BaHUSA KPEMHHICOIEPKAIIETO OTXOAa
MIPOM3BOJICTBA  (DTOPUCTOTO AIIOMHHUSL B aHTHKOPPO3MHHBIX paborax. OpHaKo JaHHOE
HCCIIEJOBAHMS MPEATIOIarajio MCHOIb30BaHNE KPEMHETeNsl TOJIBKO B aHTHKOPPO3MHHBIX paboTax
TIPY TTPOM3BOACTBE CEPHOI KUCIIOTHI.

B cBs131 ¢ 3TUM 00BEM HCTOIBb30BaHMsI KPEMHETeNs OTpaHu4eH U cocTaBiseT He bosee 25% ot
ero obmiero konndectBa. Kpome toro, B padote [4] ObLIO MPeayCMOTPEHO UCTIOIH30BAHUE TOIBKO
KpEeMHerens, a CTOYHBIE BOJBI, COJEpXKalue KpPeMHE(PTOPHUCTYI0O BOIOPOAHYIO KHCIIOTY,
MOJIBEpTrali MPOIeCCy HEUTPaIM3aldK H3BECTKOBBIM MOJIOKOM C MOCJIEIYIOUIUM BBIOPOCOM B
[IJTAMOHAKOTIUTENb.

B nmanHOM HMCcnenoBaHWHM CAENaHA IMOTBITKA OJHOBPEMEHHO YTHJIM3HPOBATH KaK KPEMHETENb,
TaK U OCTaTOYHYIO KpeMHE(TOPHCTOBOJAOPOIHYIO KUCIOTY. JIJIsl TOCTIKEHUST IOCTABIEHHOH 11enn
ObUIO MPEMAJIOKEHO M IPOBEPEHO B MPOMBIIUICHHBIX YCJIOBHSX IOJy4E€HHE BBICYIICHHOTO
TEXHMYECKOTO KPEeMHETeNsl U KPEMHE(TOPUCTOTO BOJOPO/Ia.

[Tocne ¢unbTpai OCHOBHOTO pPacTBOpa (PTOPHCTOrO ATIOMUHHMS KPEMHETeNb CO CMECHIO
0CTaTOYHOI KpeMHe(TOPHCTOBOJOPOIHOM KUCIOTH U BOJIOH MOCTyIaeT B COOPHUK, CHAOKEHHBIN
MEIankoif, rae mpoMbiBaeTcss ropsei Bomoi (60-80°C). Tlocme NPOMBIBKH MOTYdEHHYIO
CyCIICH3UI0 (WIBTPYIOT, KPEeMHETelb HaNpaBisAiOT B MHPONECC CYIIKH, (MIBTPAT MOCTYMaeT B
peaKkTop eMKocTb. B peakTop €MKOCTh BBOJAT TEXHUYECKUM YIJIEKHUCIIBIM HATPUN, KOTOPBIN
B3aMMOJICHICTBYET C KpEeMHE(TOPHUCTOBOIOPOAHON KHCIOTOH, B pE3ylbTaTe dYero ooOpasyroTcs
KpHUCTaJUTBl KpeMHE(TOPHIAa HATPHS.

Jlanee peakunoHHass Macca (CyCIeH3HWsT KpEeMHE(PTOpPHA HATpHWs) HAIPABISIETCS B IMPOIECC
ueHtpudyrupoBanusi. V3 HeHTpUYrn BlaXHBIH KpeMHE(TOpUA HATpUil MOJNAIOT B Hpolecc
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CYIKH, a (byraT CHOBa BO3BpalllA€TCA B HA4YaJI0 INpoLECCa — NPOMBIBKY KPEMHCEICJIA. P€3yJ'II)TaTI)I
MMPOBCACHHBIX 3KCIICPUMCHTOB IMPUBC/ICHBI B Ta6m/1uax lu?2.

Tabruya 1. Ananumuyeckue nokazamenu KpemHe2es

SiO, % B
Ne BHemHuii BUI nepecuere Ha H,SiFg, % H,0,%
CyXo0€ BelIeCTBO
[Tocne npouecca cymku

1 I . 96,6 CIeabl 2.4
) ; BUIEBHHBI TIOPOIIOK 95.7 e 32
3 €II0T0 g::i I210301301"0 97.4 p— 23
4 97,0 CIIeIbI 2,6
5 96.1 CIIeIbI 2/5
Tabruya 2. Ananumuueckue nokazamenu KpemHe@hmopuoa Hampus
Ne Buemnuii Buj H,SiFg, % H,0,% Si0,%
1 97,0 0,12 2,6
2 Comyamit 96,8 0,08 3,0
METKOKPUCTAIUTHYECKU I

3 MOPOIIIOK CEPOro LBeTa 97,5 0,11 2.2
4 98,0 0,07 1,4
5 97,9 0,09 1,3

Kak BumHO W3 Tabmumpel 1, KpeMHereslb IOCIE TNPOMBIBKM M CYIIKH IO KadeCTBEHHBIM
MOKa3aTelsiIM COOTBETCTBYET HOPMATHBHO-TeXHHYecknM mokymeHTaMm (TY 6-08-465-8) u moxer
OBITh WCIOJB30BaH B KaYECTBE HAIOJHHUTENS PE3MHOTEXHHUYECKOM, IMOTMMEpHOH M (apdopoBoi
MIPOMBIIIJICHHOCTH.

W3 Ttabmuupel 2 BHAHO, YTO TMONYYSHHBIM KpeMHE(TOpPHA HATpHUs 00JajaeT CTaHIApTHBIMHU
ceorictBamu (I'OCT 87-81) u MoxkeT ObITh MPUMEHEH B KaueCTBE WHCEKTUIIMIA, B IEMEHTHOU
MIPOMBIIIJICHHOCTH, IPH MTPOU3BOICTBE dMaNIEH U I HEKOTOPBIX JPYTUX Ieneil.

3AKJ/IIOYEHHE.

W3yyeHa BO3MOXKHOCTH IiepepabOTKH OTXOJIOB IPOM3BOACTBA (PTOPHCTOrO AIOMHHHUS Ha
LIEJIOBOM MPOMBIIICHHON MPOAYKINH. Pe3ynbTaThl peanu3anuy JaHHOTO HUCCIIEIO0BaHUS TIOMUMO
OUYEBHHOTO SKOHOMUYECKOTO 3 deKTa Mo3BoIsieT 0€30MacHOr0 yIpaBiIeHUH TOKCHYHBIX OTXOJI0B
IIPOMU3BOJICTBA (PTOPUCTOTO ATFOMUHHUS.
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Abstract: the paper presents the results of microwave pressure treatment of the raw and microwave
roasted refractory flotation concentrate in order to study its effect. Investigation on microwave
pressure treatment of refractory gold concentrate before and after roasting has shown significant
improvements in gold recovery. The influence of temperature, pH of the medium and the content of
hydrogen peroxide as an oxidizing agent were investigated. The results showed that additional
microwave pressure treatment of the roasted concentrate for 60 minutes at 200 °C, pH = 2 can
increase the extraction rate of gold for an additional ~ 15%.

Keywords: refractory concentrate, gold, microwave, pressure treatment, extraction rate, roasting,
encapsulated gold.

HCCJIEJOBAHUE BJIUSAHUSA MUKPOBOJIHOBOM ABTOKJIABHOM
OBPABOTKHU HA U3BJIEYEHUE YIIOPHOI'O 30JI0TA
®dy3aiisios 0.Y. (Pecnybanka Y3o6ekucran)

Dyszaiinos Omon Ybatioynnoesuy — 0oKmopaum,
Kagedpa memaniypeuu,
Hasouiickuii 2ocyoapcmeennulii 2opubiti uncmumym, 2. Hasou, Pecnyoauxa Y30exucman

AHHOmMmayua: 8 cmamve NPeoCmasiielvl pe3yibmamsvl MUKPOBOIHOBOU ABMOKIABHOU 00pabomxu
UCXOOHO020 U 0OOINCIHCEHHO20 MUKPOBOTHAMU YROPHO2O (DILOMAYUOHHO2O KOHYEHMPAma ¢ Yeivio
usyuenus eeo enuAHuA. Hccneoosanue MUKpoB0IHOBOU ABMOKIABHOU 006pAOOMKU YHOPHO20
KOHYeHmpama 3010ma 00 U nocie 00dcuea NOKA3an0 3HAYUMENbHble VIYYUIeHUS 8 U3BLeYeHUU
3on0ma. bBvino uccnedosano enusnue memnepamypsi, pH cpedvi u coodepoicanus nepexucu
6000poda Kkak oxucaumens. Pesynemamer nokasanu, umo OOROIHUMENbHASL MUKPOBOJIHOBAA
a8mokxnasHas 0opabomra 060xcxHcenH020 KoHyenmpama 6 meuenue 60 munym npu 200 °C, pH = 2
Modicem ygeauuums cmeneHs uzeieyeHus 301oma Ha ~ 15%.

Knrouesvie cnosa: ynoprvlii KOHyeHmMpam, 30J0MO0, MUKPOBOJHbI, 00pabomka noo OasieHuem,
cmeneHb u3gneueHus, 00xcue, KancyiuposanHoe 3010mo.

The method of processing under pressure at temperatures above the boiling point of the
solution and, therefore, at pressures above atmospheric, characterizes the pressure treatment.
Pressurization above the boiling point releases the encapsulated gold grains from non-porous
minerals and makes the ore or concentrate residue more amendable for gold recovery by
cyanidation in a subsequent leaching step. Therefore, pressure treatment of gold-bearing ores
is a pre-leach step to enhance gold recovery.

Investigation on microwave pressure treatment of refractory gold concentrate before and after
roasting has shown significant improvements in gold recovery.

The influence of temperature, pH of the medium and the content of hydrogen peroxide as an
oxidizing agent were investigated.

As the results show (table. 1.), hydrogen peroxide does not have a significant effect on the
extraction rate of gold from the roasted concentrate, but according to the results No 10; 11; 12 a
slight increase is noticed in the extraction rate of gold from the raw flotation concentrate with an
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increase in the content of hydrogen peroxide. With regard to the pH of the medium, in all samples,
pH =2 can be set as the optimal acidity parameter.

According to all the results, it is clear that temperature has a positive effect on the extraction
that at 200 ° C the rate of gold extraction reaches to 90%.

Table 1. Results of microwave pressure treatment of the raw and MW roasted flotation concentrate

Content & % & %
No pH T, min. T, °C | P, atm. (from initial (roasted
H202, g/l
concentrate) concentrate)
1 1 30 150 ~5 0,0 43.4 78,6
2 2 30 150 ~5 0,0 52,2 79,5
3 3 30 150 ~5 0,0 50,6 78,4
4 1 60 180 | ~10 1,5 52,3 84,5
5 2 60 180 | ~10 1,5 52,4 84,8
6 3 60 180 | ~10 1,5 52,3 82,4
7 1 90 200 | ~15 3,0 52,5 89,8
8 2 90 200 | ~15 3,0 52,1 89,8
9 3 90 200 | ~15 3,0 52,2 88,7
10 2 60 200 | ~15 0,0 51,2 89,6
11 2 60 200 | ~15 1,5 52,6 89,8
12 2 60 200 | ~15 3,0 52,8 89,5

Figure 1. clearly shows a sharp change in the degree of gold recovery at 200 °C, which indicates
a change in the structure of minerals, which caused the release of the surface of gold particles.
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Fig. 1. Change in the extraction rate of gold in time at temperatures: 150°C; 180°C; 200°C

Thus, the results of cyanidation sorption of the treated concentrate showed that additional
pressure treatment of the roasted flotation concentrate for 60 minutes at 200 °C, pH = 2 can
increase the gold extraction rate for an additional ~ 15%.
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THE DEVELOPMENT OF ETHNOGRAPHIC TOURISM IN THE
FERGANA VALLEY
Ismoilova P.Kh. (Russian Federation) Email: Ismoilova573@scientifictext.ru

Ismoilova Parvina Khamidjon qizi — Student,
MASTER’S PROGRAMME: APPLIED AND INTERDISCIPLINARY HISTORY,
NATIONAL RESEARCH UNIVERSITY HIGHER SCHOOL OF ECONOMICS, ST. PETERSBURG

Abstract: the article analyzes the features of ethnograpihic tourism on the example of the Fergana
Valley. The aim of the research is to identify the essence of ethnotourism and its development in the
Fergana region. The tasks and prospects of ethnotourism. Ethnographic tourism contributes to the
improvement of the lives of the families themselves. The inclusion of the local population in the
reception of tourists causes him to be interested in thee preserving its own traditions and protecting
the nature of his native land. The production and sale of handicrafts to visitors is also a reliable
source of material well-being of the local population.

Keywords: the Fergana Valley, ethnoturism, craft, Man-Nature, development.

KPUTEPUU STHOTPAOUYECKOI'O TYPU3MA HA NIPUMEPE
PEPI'AHCKOMU JOJINHbI
HUcmonioBa I1.X. (Poccuiickas ®enepanus)

Hcmounosa Iapsuna Xamudxcon kusu - cmyoenm,
MA2UCMEPCKast NPOSPAMMA: NPUKIAOHAS U MENCOUCYUNTUHAPHAS UCOPUSL,
Hayuonanvhuiii ucciedoeamensckuil ynugepcumem «Boicuias wikona sxonomukuy, 2. Cankm-Ilemepbype

Annomayua: 6 cmamve paccmMampugaiomcs O0COOEHHOCMU SMHOSPAPUYECKO20 MypusmMa Ha
npumepe Depeanckou donunsl. Llens uccredosanus - onpedenums cyujHOCmMs IMHOMYPUIMA U €20
passumue 6 Depeanckom pezuone. 3a0ayu u NEPCHEKMUEb IMHOMYPUIMA. DMHOSpaAPuUecKuil
MYypUsM CROCOOCMBYEm YIAYHUEHUIO JCUSHU U CAMUX ceMell, NPUHUMAIOWUX y cebs mypucmos.
Bruouenue mecmnozo nacenenus 6 npuem mypucmos Gui3vléaem y He20 3auHmepecosaHHOCHb 6
COXpaHeHUu CcOOCMBEHHBIX MPAOUYU U OXpane Npupoovl poOHO20 Kpds, d NPOU3EOOCMEO U
peanusayus GuUsUMepam U30eaull pemecen u KyCmMapHo20 Hpou3600Cmed - 2mo, Kpome mo2o,
HAOEIICHBIL UCOYHUK MAMEPUATLHO20 ONIACONONYYUSL MECMHO20 HACENEeHUS.

Knrouegwie cnosa: Depeanckasn oonuna, smuomypusm, pemecio, Yerosex-Ilpupooa, pazsumue.

Ha cerogus mpoexTsl, pa3paboTaHHbIE TYPHUCTUYECKMMH KOMIAHMSAMH B  paMKax
STHOrpaUYECKOro TypH3Ma, MPEAJaraloT TOCTSAM CTPaHbl B JIOO0OE€ BpeMsi Tojla MHTEPECHYIO
[IPOrpaMMy OTIbIXa C YHUKaJIbHOW BO3MOKHOCTBIO 3HAKOMCTBA C HEpPACTPAYEHHOM KYJIbTYPOH,
TpaauuusaIMu Hu 6LITOM KOPCHHBIX HApOJ0B, BKIIOYasd IIOCCHICHHUE HAIMOHAJIBHBIX JOMOB,
MIPOKUBAHUE B CEMbBIX Pa3IMIHBIX HaI_H/IOHaJ'H)HOCTeI\/’I, y4aCTu€ B HApPOAHBIX MpasJaHHUKaX U
TYJISIHASX, 03HAKOMJICHHE C MECTHBIMH HapOJHBIMU IPOMBICIIAMH, IPUKIIATHBIM UCKYCCTBOM U T.].
OTtHOrpadM4ecKuil TYPH3M CIIOCOOCTBYET YIYUYIICHUIO )KH3HH U CAMUX CEMEH, MIPUHUMAIOIINX Y
cebs TypucTOB. BKIIIOYCHHWE MECTHOTO HACeICHUS B IIPHEM TYPUCTOB BEI3BIBACT Y HETO
3aWHTEPECOBAHHOCTh B COXPAHEHUH COOCTBCHHBIX TPAIUIIMHA M OXPaHE MPHPOJBI POJHOTO Kpas, a
MPOU3BOJICTBO M PEaHM3alUs BU3UTEpAM H3JACIHHA peMece W KyCTapHOTO IPOU3BOJCTBA - 3TO,
KpOMe TOT'0, HAJC)KHbBII HCTOYHUK MATEPUATLHOTO OJ1aromoIydusi MECTHOT'O HACCIICHHUSL.

OnHaKo, CYIIECTBYET TEHICHIUS, P KOTOPOH HM3-3a HEOKUIAHHO OBICTPOrO M IJI00aIBHOIO
CKauka B Pa3BUTHH COBPEMEHHOTI'O TypH3Ma 3adacTylo HaOmrogaercs aeuuut mpodecCHOHANOB,
CHOCOOHBIX YIOBJIETBOPHUTH 3AMPOCHI 3TOTO YCIIEIIHO PA3BUBAIOIIETOCS HAMIPABICHHSI, B TOM YHCIIE
u B obOnactu sTHorpaduueckoro TtypusMa.B cemax, rae yxke eCThb TOCTEBbIE J0Ma MM
[UIAHUPYIOTCS, JIFOJM  HYXKJHAIOTCS B  OPO(ECcCHOHANBbHON MOJJEPXKKE C OpraHu3anuei
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OTBETCTBCHHOI'O TypW3Ma, HE IPHHOCSILEro yuepda OKpyXKalolled cpene, COJCHCTBYIOLIETO
SKOHOMHUYECKOMY U KyJIbTYPHOMY Pa3BUTHUIO CeJlla, B TPEHUHrax Ui IMEepCOHala TOCTEBBIX AOMOB
IO TPOLEype BU30BOI MOJICPKKU M PETUCTPALM MHOCTPAHHBIX TOCTEH M TYpUCTOB, OOYUCHHUIO
HaBbIKaM S(QQEKTUBHON peKIaMbl W TPOABHKCHUIO CBOETO TYPHUCTHYECKOTO MpOJIyKTa Ha
MEKTyHapOAHBIA PHIHOK.

Jst Gostee yCHENTHOTO Pa3BUTHS 3THOTypu3Ma B DepraHcKoi JONHMHE HOJDKHBI OBITh PELICHBI
Cleqyrouye 3aJauu:

e pa3zpaboOTKa CIENHAIBHBIX 3aKOHOB M HMX IIPAaBOBOTO MEXaHW3Ma Uil (HOPMHPOBAHUS
HHAYCTPHH STHOTYPHU3MA;

e pa3paboTKa TEOPETHYECKIX OCHOB HAYKH, 00pa30BaHMUs M MPAKTHKH B Chepe STHOTYPU3Ma,
MOBBIIIEHUE KYJBTYPBI HACETIECHHUS TIOCPEICTBOM STHOTYPHU3MA;
pellieHre BONPOCOB COLMATIBHOM 3al[UThl MECTHOTO HACEJIEHHs C IOMOIIBIO 3THOTYPH3Ma,
MOJIrOTOBKA U NMEPENOAroTOBKA CHELUANINCTOB MO ATHOTYPU3MY;

BCECTOPOHHSIS OLIEHKa 3THOTYPUCTUYECKUX OOBEKTOB U BEJICHUE UX KaJacTpa;
HaJIaXXMBaHWE MOHUTOPUHTA U NIEPCIEKTHB 3THOTYPHU3Ma;

® U3y4yeHHE TAKTUYECKHX IUIAHOB, CTPATErMYECKUX MPOrpaMM M MEpONpHsATHi B chepe
STHOTYPH3Ma JIPYTUX CTPAaH U MHPOBOTO COOOIIECTBA;

[lepciekTBHO OOBEAMHEHHWE 3THO- M 3KOJOTHYECKOTO TypH3Ma B OJAWH IakeT, MO0
HEBO3MOXHO ITyTEIIECTBOBATH IO 3aMIOBEIHBIM yroykaM depraHcKoi IOJIUHBI HE COINPUKACASCH C
HapoJaMH, WX KyJIbTypoH, TpaguuusMH, OBITOM. OTO JacT BO3MOXHOCTh TyphHupMam
pa3pabaThIBaTh BCE HOBBIC M HOBBIE Typbl 0 DepraHcKoil 1OIMHE, fenas aK[eHT Ha KOMOWHALINH
«Yenosex-Ilpupoda» [1], HO 171 3TOTO HEOOXOANMO TOTOBHUTH CIICLIHAINCTOB MJIN KaJApbl, XOPOIIO
OPUEHTUPYIOIIHUXCS B 000UX HANpPaBICHUAX, a TAKXKEe YMEIOIIUX I'PaMOTHO 0OCITyKHUBAaTh TYPUCTOB.
Typdupmam HEOOXOIUMO MOMHUTH, YTO, (POPMHUPYS MAKET U TOTOBS 6a3y JJIs MpUeMa TypUCTOB,
BaXHO HAYMHATH PaboOTy ¢ 00pa3oBaTeinbHO-MHGOPMAIIMOHHOTO KOMIIOHCHTA KaK i THIOB U
COTPYIHUKOB OXpaHSIEMbIX IPUPOIHBIX TEPPUTOPHN, TaK U AJIS ceIbCKUX skuteneil [2]. OH nomkeH
OBITH OCHOBOI! JUIl BCEX MPOEKTOB M0 PAa3BUTHIO 3THO- M 3KOJIOTMYECKOTro TypusMa. Ilpu ycnosun
CO3JIaHuUs YCJIOBHH | 0a3bl UL Pa3BUTHSI STHOTYpPH3Ma B KaApbl, 00yJaroue IporpaMmel B celle U
3all0Be/IHMKax, CTpaHe (mpodeccroHalbHbIE pa3HOOOpasne OPHUEHTHPOBAaHHBIX Ha 3TOT BUJ
TypusMa TyppupMm [3]) m TocynapcTBEHHOM MOANEP)KKH, TYpH3M MOT OBl peaJbHO CTaTh TEM
IBTEPHATHBHBIM HCTOYHHMKOM JIOXO/a Al Y30eKHCTaHa, KOTOPHIH YK€ HE OJIUH JECATOK JIeT
SIBISIETCSI OCHOBHBIM MCTOYHHKOM JUISi MHOTHX CTPaH, OPUEHTHPOBAaHHBIX Ha Typu3M. Kak Obu1o
YHOOMSIHYTO BbIIE, B ropoae Maprunane @DepraHckod MONUHBI TYPHUCThl HpPH MOCEHICHUU
MacTepPCKUX M0 MPOHU3BOJACTBY MIENKAa CMOTYT IOMIO00BATHCS HEMOBTOPHUMBIMH IIEIKOBBIMH
TBOPEHUSIMH, NPOCJIABJICHHBIX MacTepOB — apOaHIOB, OEPEIKHO XPAHSIINX TPAAMIUH HAPOIHOTO
HIETIKOTKAa4YeCcTBa, ¥ MOHAOIIOAATh 3a MPOLIECCOM IPOU3BOACTBA YHUKAIBHBIX BUOB TKAHEH.

B martuaecsatu kunmomerpax oT depraHbl HaxoauTcs HeOonbmoi ropoa Pumran. C npeBHUX
BpeMEH Hapobl PUINTaHCKOrO pailoHa CHABWINCh CBOMMHU KepamMudeckumu usjenusmu. Ha
MPOTSDKEHHH BOCBMHCOT JIET M3 TIOKOJIEHHS B TIOKOJIEHHE IIEpelaloT MacTepa CEeKPeTH
MPOU3BOJCTBA KEPAMUUECKUX M3JENUH U3 MECTHBIX COPTOB KpPAcHOM TAMHBI M IJIa3ypU HU3
NIPUPOJTHBIX MHMHEPAIBHBIX KpacUTENIeH M 3076 TOPHBIX pacTeHuid. bonplme Omrona «iazanwvly,
IIIyOOKHME Yallld «U0KOCA», KyBIIMHBI JUIS BOJBI, COCYJIBI JUIS MOJIOKA, YKpaIleHHbIE OPHAMEHTOM
n3 TIasypu «uwkop» [4] He3aObIBaeMbIX OMPIO30BBIX M YJIBTPAaMAapHHOBBIX IBETOB, MPHHECIH
PUIITAHCKMM MacTepaM H3BECTHOCTb HAa MHOTOYHCIEHHBIX MEXIYyHApOJHBIX BBICTaBKax,
YKpamaroT SKCIO3UIINY MHOTUX My3€eB MUPa M YaCTHBIE KOJUIEKIINH.

Takum o00pa3om, Ha CETOTHSAIIHWA MOMEHT Ha 3eMJjie NPOXHBAIOT pPa3HBIE HAPOIBI C
pa3NIUYHON KyJIBTYpOH, pPEIWTHO3HBIMH BEPOBAHMAMH M Tpaaunusmu. [ox 3a romom
BO3pacTaeT OOJBIION TMOTEHIMAT TIO3HAKOMHUTBECS C pPENUTHeld, HCTOpHEH, Tpaaunuen
pasnmuuHeIX HaponoB. [losTomy Bo3pactaeT OONBIION MOTEHOHAN IO  H3YYCHHIO
THOTpaduIecKuX ocoOeHHOCTeH. MHOTHe XUTeIN APYruX CTPAaH M3Y4aroT Y30eKCKHH SI3BIK,
YTOOBI OYUTATH OPUTUHANIBHBIA TEKCT y30CKCKUX MBICIUTENCH.
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Abstract: the formation of philosophical views falls on the years of study of the great Azerbaijani
writer Husein Javid, which coincides with the difficult early years of Turkey. The article shows the
complexity of life and the unpredictable fate of healthy forces, spiritually pure and noble people.
The struggle for justice becomes a struggle against the regime in which the writer himself lives.
The tragic events of the fate of living people become the philosophical theme of the works created.
One of the works describes the tragic events of an innocent family, which is a victim of the
immorality of young Turkish noblemen, the problems of family life, even.

Keywords: Huseyn Javid, philosophical views, work, creativity, playwright.

®UJTOCODPCKHUE ACHEKTBI B TBOPUECTBE I'VYCEMHA JIDKABUJIA
Pacyan U.K. (A3zepOaiinxanckas Pecmy0anka)

Pacyru Upaoa Kaghyp xvi3e1 — kanouoam gunonocuueckux Hayx, 0oyenm,
Kagedpa rumepamypul u s361K08,
A3zepbauioxncanckuil 20cy0apcmeentblll yHugepcumem Kyasmypsl U UCKYCCmed,
2. Baky, Asepbaiioncanckas Pecnyoauxa

Annomayun: gopmuposarue QuUIOCOPCKUX 632158008 NPUXOOUMCA HA 200bl YyeObl GeUKO20
asepbatiodcanckozo nucamens Iycetina [icaguda, Kkomopwle CO8RAOAIOM €  MAICETLIMU
HayaneHbiMu 200amu Typyuu. B cmambe noxazana CiodcHOCMb JICUSHU U HENpeocKa3yemdst
cyovba 300poGuIX CUN, OYXOBHO UYUCMBIX U 01A20pooHblX atodeli. bopvba 3a cnpaegednusocmo
cmanogumcsi 6opbOOIl NPOMUE pedcumMd, 6 KOMOpPoOM dicugem u cam nucamenns. Tpacuyeckue
coObImMusL CYObOLL HCUBYUIUX HOOCU CIAHOBAMCS PUNOCOPCKOU MEMOU CO30AHHBIX NPOUZEEOCHUL.
B 00nom u3 npoussedenuti onucanvl mpazuyeckie coObimusi HeGUHHOL CeMblU, KOMOpas s6Isemcs.
J1cepmeol Ge3HPABCMBEHHOCNU MOJIOO0bIX MYPEeYKUX 0BOPSH, NPOOIEeMbl CEMEUHOU HCUZHU, Oblma.
Knrwuesvte cnosa: ['yceun [licasuo, @uiocogckue 8321:0vbl, npouzsedenue, meopyecmaso,
opamamype.

@dunocodekne B3rIAAEl ['ycelina [[kaBujga NpPUBUBAIOT YWTATENSIM TYMaHH3M W CETOJIHS
COXPaHUIIU CBOIO PEaNTbHOCTb U aKTyalIbHOCTb.

HeBo3MOXHO HONHOCTBIO M3YYHTh M OLEHUTH TBOpYecTBO ['yceiHa [I>kaBuia 6e3 aHaimn3a ero
OOIIMPHOTO M BCECTOPOHHETO JIUTEPATYPHOTO HACHEOWs. 3AeCh HAl0 YYHUTHIBATH €IWHCTBO U
B3aMMOCBsI3b Boctoka m Typnuu. CrenoBaTeslbHO, YENOBEK, UYTOOBI BO3BBICHTHCS, OJIKECH
OCBOOOINTRECS OT OWKHX IIEJIEH M HEYEIOBEYECKHMX cO3maHmi. PonwHa M ee cB0oOOZa CTOST
mpeBbime Bcero. [Io cpaBHEHMIO C HAaYaJbHBIMH MPOW3BEACHUSIMH, HANMCAHHBIMH B HOBOM
IeproJiec €ro TBOPUYECTBA, IOCIE 3aTPOHYTHI Oosiee peanbHbIe mpoOiiembl. Ecmum B Takmx
npousBeseHsIX Kak «O0poIBy, «llleiix Cenan», «Carana» «Karactpoda» n «bencreue» nucarein
ncKall cB000y B OECKOHEUHOCTSIX B/IAJIM OT YEJIOBEUECKOTO O0IIEeCTBa, POMaHTHYECKUX MECTax, TO
TEnepb OH BEPHUT, YTO HAaWJET ee B OOBATHIX peBoyonmu. IlucaTens NPUXOTUT K TaKOMY
¢unocohckoMy BBIBOAY, YTO HECUACTHBIE BCEH IUIAHETHI Pa3feisioT OJUHAKOBYIO ydacTh. [loka B
MHUpE CYLIECTBYIOT KPOBONMMIIBI, >KaJHBIE JIIOJU, KOTOPBIX KPOME CBOEH BBITOJbl HUYErO HE
UHTEpECyeT, yTHETEHHAs 4YaCTh OCTAHyTCS HECUACTHBIMH.
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[Mosma «A3zep» (1926-1937), mbecsl «Matb» (1910), «Mapam» (1912), «lleiix Canan» (1914),
«Meitna» (1916), «IIpomacte» (1917), «dpsBom» (1918), «Ader» (1922), «IIpopox» (1922),
«Xpomoit Teitmyp» (1925), «Kus3p» (1929), «3BoHKOCTpYHHBIH ca3» (1931), «CusBym» (1933),
«Haxma» (1934), «Xaitsim» (1935), «Mectb npsiBoia» (1936) u apyrue Npou3BENCHHS BEIUKOTO
03T CTAJIN SIPKUMH COOBITUSIMH B a3epOaiikaHCKOM JINTEPaTYPHOM IIPOLIECCE MEPBO MTOJIOBUHBI
XX cronmerus. B 1917 B Baky Obu1 m3man ero BTopoil coopHuk «BeceHnss pocay. I1osT Hammcan
MHOXKECTBO  CTHXOTBOPEHHMH ¥ II03M B POMAHTHYECKOM CTWIE, MPOCIABUBIINCH B
azepOalKaHCKON JIMTEpaType KaK aBTOp JIMPHKO-POMAHTHYECKHX CTHXOB M JIMPHKO-3MTHYECKUX
II03M, a TaKXKe KaK CO3JaTellb NMEPBBIX CTUXOTBOPHBIX Tpareaui u Apam. B cBomx mpom3BeaeHUAX
I'yceitn [IxaBuj TpenCTaBUB SIPKYIO TaJepei0 CHIIBHBIX, HEOPAMHAPHBIX T'epOEB, OYHTYIOIIUX
MIPOTUB HECHPAaBEUIMBOCTH, THPAHUHM W MPOU3BOJA PACKPBUI BIACTh TEMHBIX CHJI M M300pa3mi
KOHTPACTHI 3MOXH. B 3THX mpounsBeneHusx oTpaxeHs! Guiiocockue B3rIsiibl aBTOpa. DTH ITBECHI
SIBUINCh BAa)KHOM BEXOH B Pa3BUTHHM POMAaHTU3Ma, COXPAaHHWIM 00asHUE M WJIEHHO-ICTETHYECKUI
MUp 3TOT0 HAIpaBJICHHs, BO3HUKILETO B a3epOaii/PKaHCKOU JIMTepaType B Havyale MPOIIIOro BeKa.
B TBOpuecTBe Mo3Ta TINABEHCTBYIOT BEYHBIC, >KUBOTpPEIEUIYIIUE NPOOJIEMBI, HENpPEeXOoJsIue
o01ieyenoBeYeckre TeMbl M 00pasbl, U OHU MOHSATHBI U OJIM3KK TaK)Ke HBIHELIHUM MOYHTATENSIM.

Hpanckue ronsl gpamatypra npoucxoawnu ¢ 1898 rona mo mapt 1903 roga. B urone 1903 rona
oH ormpaBmwics B CramOyn Ui mosnydeHHs: Bbiciero oOpaszoBanus. [lockonmbky oH Ooren B
CramOyIre 1 He CMOT TIPOJOIDKHUTE cBoe oOpa3osanue. [locme npue3na B Haxwmaerans B 1904 roxmy,
¢ MapTa 1o anpenb 1905 rona 611 B Baky.

I'oBOpPS 0 JXU3HM M AEATETHHOCTH T03Ta B IOCJIEIYIONINE TOAbL, akageMuk M. [[xadap numier:
«B mae 1905 roga [IxaBux otmpasuiics B CtamOyIn Bo BTOpoii pa3. Llenpio mosTa OBII0 OCTYITUTH
B KOJUIC/K U TMOJYYHTH BhICIIce oOpa3zoBanue. Ho MOCKOIbKY OHIMAIbHON OyMard o cpemHeM
oOpazoBaHuM He OBLIO, OH HE CMOI' JIOCTHYb 3TOH Iieiau cpasy. Bo-mepBbix, 5-6 MecsueB oH
MOJITOTOBMIICA M CIaJl 9K3aMEHBI 110 IIporpaMMe cpenHei mkousl. [IoToMm, TonbKo mocie 3Toro, oH
MOT TIONTH B JIUTepaTypHbIit oTaen Japdyna» [1].

B paboTtax Benukoro azepOaimkanckoro nucatens ['yceitHa Jl)xaBua, KOTOPBIA CO3/1al ClIEHY
B HCTOpHH azepOaiikanckoil apamel. OH BO3TJIaBIeT HOBOE INTEPATYPHOE IBIDKEHHUE, I/Ie TAKKe
OBbUTH NPE/ICTABIICHB! PAOOTHI O KHU3HU TypuuH.

JlutepaTop CBOMM TBOPYECTBOM, OTIMYAIOUIMMCS TIYOOKHM (HIOCO(CKO-ICTETHIECKUM
COJICp)KaHMEeM, 3aJIOKHJ OCHOBY HOBOTO JTama B Hamied Jjureparype. Ero mnpowmsBexeHwus,
HalMCaHHbIE B PA3HBIX JKAHPAaX M OCHOBAHHBIC HA MHUPOBBIX TPAIUIMAX POMAHTHU3Ma, 3aHHUMAIOT
JIOCTOIHOE MECTO B COKPOBHIIHHIE XYJOXKECTBEHHOW MBICIM Hamlero Hapoja. [lpamaryprus
JxaBuia ceirpana BaKHYIO poOJib B TeaTpalibHOM KylbType Hameidl ctpanbl. ['yceitn [aBup
CTONIKHYJICS C ()UHAHCOBBIMH TPYJHOCTSMH BO BpeMsl ydeObl B Typumu, HO He MOTEepsII
obpazoBanue. [lo3T Hamucan B OZHOM M3 CBOMX NuUceM: «SI mpennodry ObITh HOCHJIBIIMKOM MU
oOciy)kMBaHHE M HE XOYy IIPOAAaBaTh 3TH 3HAHUSA U CYACTHE B OINpPEENICHHBIN HEepHOJ] BPEMEHH.
Ecnu ecTh 94TO-TO, 4TO 5 B IUIEHY, OH - IIPaBJa U BCE €Ile pa3 Mpasja. Sl He COTMIaceH OTKIIOYHUTh
1IeTb, YMEHBIINTE ee» [1].

I'yceitn J>kaBuj, TeCHO CBA3aHHBIM C HalMOHAJBLHOW HJEOJIOTHEN Hapojaa, HEYTOMHMO
TPYZIWICS HA IYTH NMPOCBEIICHHMs, IPUBHEC B Hally JIMTEpaTypy repomdeckue odpasbl. Bo Bpems
cBoero npeObiBaHMs B Typuuu OH HMOHMMall MSTEXHBIH XapaKTep CYLIECTBYIOIIEro pexuma M
KPUTHUKOBAJI HJICIO 32)KATHsI CBOOOBI MBICIIU 1 BHIPXKEHHUSI.

JaBaiiTe B3rIITHEM Ha CIEAYIOIIYIO HIel0 KpuTHKOB Myctads! ['ynneBa, 4To0b HOIYYUTH
obuiee mpeacTaBiIeHre 0 TOM Hepuone, korna Jxasua xun B Typuuu n ObUT TECHO CBS3aH C
Typeukoi uatennurennueit. «Pesomorus 1905 roma 3actaBuiia Typenkoro cyjiTaHa ycyryouThb
cekTaHTCTBO. CrmomaTh KH3Hb, CKYINOCTh, OE3HPAaBCTBEHHOCTh U  IpECcIeTOBAHUSI
ycyryonsiores. Bce ycramum oT 3TOW aaCKOW JKM3HM W KWUJIM B HAaJEXIe BOCCTAHUH.
VHTennureHTHBIE Ta3eThl CHUJIBHO 3aHATHl MHTEJUIUTCHINEH W MMEIOT NOJUTHYECKHE HICH,
koHrpeccsl B [lapmxke» [2]. B 3TOoT meprnox TBOpuYecKHWH MOWCK BBIJAIONIUXCS MUcCaTeNeit
Typruu ans pa3BUTHS HAIMOHAIBHOW JTUTEPATYpHl MPUBEN UX K poMaHTH3MY. [loToMy 4TO UM
Ka3aJI0Ch, YTO J)KaHP POMAHTHUYECKOH JIpaMbl - €JMHCTBEHHBIH JKaHp, MIPOCIABIAIONUI O0pEOY
pOoTUB (eoanu3mMa U UICOJ0THIECKUX HanpaBiaeHui» [3].
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B Te roael B MupoBos3pennn ['yceiina Pacuzazne Obuim nportuBopeuns. OH Bujaen pa3BUTHE
Aszep0aiimkana, c4acTiIMBOe Oyxayllee U CBeTIoe Oymyliee TOJbKO B IpocBelieHnH Jioaei. «Ham
Hy>KHa TOJIbKO LIKOJIa. PeBotonus MUBUIN3AIMHU - 3TO LIKOJIA KYJIBTYPhD», - CKa3aj 03T, KOTOPBIN
HE BUIEN BAXKHBIX OOIIIECTBEHHBIX IPUYMH OTCTAJIOCTH Ha oHe A3epOaiikaHa.

TaxoBo Obut0 OoTHOIIEHUE Pacuzazne k aToMy Borpocy. OH Ja)ke BHIET OTKa3 OT BCEX UPAHIIEB
1 KaBKa3LEB, a TAKXKe IPUUNHY UX HEBOJIHM U paOCTBa, KOT[a OHM MOKHUIAIN CBOIO KYJIbTYpY.

I'yceitn Pacu3aze mpogoImKil IUTEpaTypHYIO OesTeIbHOCTE B yueoe B Typuunu. Jlupndeckue u
CCHTUMEHTAIbHBIE CTHUXH I103Ta SBISIFOTCS MPOAYKTOM TeX jeT. OmHako IMocie TOTo, Kak IMO3T
BEpHYJICS Ha POJHHY, OH Hamucan nbecsl «Karactpoda» u «beactsue» nocne xu3Hu Typrnu, U B
9THX MPOM3BEACHUSX OTPaKeHBI (prutocodckue B3TIIAIBI aBTOpA, Tparmyeckas M JKajKas JKU3Hb
TYPELKOH 3HATH, MPOTUBOPEUHS 1 320y KICHNUS CYIIECTBYIOIIEH COUAaTbHON CTPYKTYPBL.

Kommentupys stor nepuoj B TBopuectBe ['yceitn J[xaBuna, npodeccop Tumyunn Adannues
numier: «Takast CBS3b, B3aMMOOTHOIICHHSI, IPSIMOIT KOHTAKT CO 3pUTEJIEM U CLEHOH (rocodcKux
TeHeH, COIMKEeHUe, JKeJlaHUsl, OJTU30CTh UJIeH, )KU3HEHHBIE YCTAHOBKH, OOILIECTBO M OTHOILEHUE K
HCKYCCTBY XapaKTepu3yoT» [4].

dopmuposanue ¢uiocopckre B3MO0B ['yceliH Pacuzane mpoucxoquiau B rofpl, KOrAa OH
yumics B Typuuu, ¥ TOrja Omucaj Tparnieckhe COOBITHS HEBHHHON CeMbH, KOTOpas SIBISETCS
XKEpPTBOW OE3HPABCTBEHHOCTH MOJOABIX TYpPEUKHUX IBOPSH, MPOOJIEMBI CEMEHHOW XHM3HHU, OBITA.
Wms nmarmata He u3MepsAeTCs CMEPTBIO Iepos NpousBeldeHHUs. Tpareaus 31ech - BECh MUD,
OKpYXKAIOIIasl Cpe/ia 3aTOIUICHA, U Pa3INYHbIE POKOBBIC JTIOIU HE CMOTIIIH MEPEXUTh 3TO OEe/CTBHE.
OOparnM BHUMaHHE Ha KpUTHKY Macyna Anmoriy: «He ciygaiiHO BCe IbECHI, YHOMSHYTHIE
aBropoM (I'yceitn [xaBunm — W.P.), apnsroTcs Tparemueir. Tparemust Opuia HMCIIONIB30BaHA IJIS
ONpeneieHus kKaHpa JApaMbl. B IIMPOKOM CMBICIE OH IPU3BaH IOKa3aTh CIOXKHOCTh JKU3HU U
pa3pyIIUTENbHYI0 CyAbOY MO3UTHBHBIX CHJI, YUCTBIX U ONAaropoAHbIX JroAed. XOTsA Tparudyeckas
cyapba Jofiell B Ipame OTJIMYAeTCsi OT HAIpaBJICHUS JKU3HH, (aKTOpPBI, BBI3BABIINE TPareauu,
MOJYYHJIM OAMH M TOT K€ MCTOYHMK. Tparenus Hakpbula BCIO XKH3Hb. Tpareius oxBaTHia BCIO
OKPYXKAIONIYI0 CPey, CYIIeCTBOBaHNE PA3IMIHBIX CIIOEB 00IIecTBay [6].

TBopuecTBO BBIFAOLIETOCS MO3Ta M ApaMarypra ['yceitHa J[xaBuma 6orato mosTHYECKON
MBICJIBIO. ['epon Tpom3BeneHUH KpYIHEWIIEro IMpeACTaBHTENs a3epOaiKaHCKOrO pOMaHTH3Ma
OTJIIMYAIOTCS TyXOBHBIM OOTaTCTBOM, BHIHAIIMBAIOT MEUTHI M HANEXK/IbI, JOPMHUPYIOT CBOU HICABI.
Hano mom4epkHyTh, 4YTO pOMaHTH3M B a3epOai/PkaHCKOW JIMTEpaType, COSIMHHUB HAIIMOHAIBEHOE
CaMOCO3HaHHE M OOIIEYETIOBEUECKHE WJeanbl, CHI'paJl OONBIIyI0 poiib B oOOrameHuH
XYJI0’)KECTBEHHOM MBICIH. SIpKUIl MOTHMKAH 3TOT0 JuTepaTypHOoro teueHus, ['yceiin xaBua Takxe
MIPOCIIABUJICS KAK OCHOBATENb POMAHTUYECKOM IpaMaTypruu.

3AKIIOYEHHUE

I'yceiiHom [[xaBUAOM IMOKa3aHa CIOXHOCTh XHM3HHM W Pa3pyIIMTENbHAs CyAb0a IMO3UTHBHBIX
cwl B Havyame XX BeKa, YCIOBHS, B KOTOPBIX XHJI M paboTal BEIHKHM NHcCaTeNb, OBUIN
HeBbIHOCUMEL. [locie xu3Hu Typrum M B CBOMX NPOHM3BEACHUSX, HANHCAHHBIX MOCTE, PE3KO
KPUTHKOBAJI TPAarW4ecKyl0 M KaJIKy[0 XH3Hb TYPEeIKOH 3HATH, MPOTHBOPEUHS W 3a0TyKICHHS
CYIIECTBYIOIIEH COIMAIBHOMN CTPYKTYPHI.

Bboraroe nHacneaue I'yceiina JIkaBuma Bcerja COXpaHS€T CBOK AaKTyallbHOCTb, YYEHBIE
o0paTHINCh K TBOPYECTBY [pamarypra, BIMCABIIETO SIPKYIO CTPaHHMIly B HCTOPUIO Hamien
JUTEpaTyphl KaK OJMH U3 BBIAAIOUIUXCS NIPEICTaBUTENEH pOMAHTU3MA.
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Abstract: the article describes experimental work on the development of creative abilities of
students in the field of training "Preschool education" as a factor of their successful professional
adaptation. The criteria and indicators of development of students ' creative abilities as a factor of
their successful professional adaptation (personal criterion, cognitive criterion, value criterion,
behavioral criterion) are listed. A set of pedagogical conditions is also described. The results of
experimental work on the development of students ' creative abilities as a factor of their successful
professional adaptation are presented.

Keywords: vocational education, adaptation, professional adaptation, preschool teachers,
creativity, criteria, experiment.

PA3BUTHUE TBOPYECKHUX CIIOCOBHOCTEMN OBYUAIOIIUXCA KAK
®AKTOP YCHIEIITHOM MPO®ECCHUOHAJIBHOM ATATITAIIUA
BYAYIIUX CHEIUAIMCTOB JOKOJIBHBIX
OBPA3OBATEJIbHBIX YUPEKIEHUI
Pamazanosa J.A.', BeaunyiaeBa 9.A.7 (Poccniickas denepanus)

! Pamasanosa Dnomupa Acanosna - kandudam nedazo2uteckux HayKk, OOYeHm,
’Benuynaesa Icma Advip kobizbl - chiydenm,
Kagpedpa 00wKoIbHO20 00PA3068aHUs U Ne0A20UK,
Kpuvimckuil unowcenepro-nedazoeuyeckuil ynusepcumem um. ®eesu Axydosa,
2. Cumepepononv Pecnybnuxa Kpeim

AnHOmayua: 6 cmambe ORUCAHA ONBIMHO-IKCNEPUMEHMANbHASL paboma no  pazeumuio
MBOPUECKUX CNOCOOHOCHETl CIMYOeHMO8 HANpasilenus noo20moeku «/Jouikonvhoe obpazosanuey,
Kak ¢paxkmopa ux ycnewHou npogheccuonanrvnou adanmayuu. Ilepeuucienvt xkpumepuu u
nokazamenu pazeUmMusi MEOPHecKUx CROCOOHOCMEl CMYOeHmOos8, KAk (Qaxkmopa ux ycneutHou
npogeccuonanvHou adanmayuu (MUYHOCMHBIN KpUmepuil, KOZHUMUGHbIU KPUMEPUL, YEeHHOCMHbILL
Kpumepui, nogedenyeckutl Kpumepuil). Taxoice ORUCAH KOMNIEKC Nedazo2uyecKux YCiosull.
Ilpeocmagaenvl pe3yrbmamel IKCHEPUMEHMATLHOU OeAMENbHOCIU N0 PA3GUIMUIO MEOPYECKUX
cnocobHocmetl Cmy0eHmos, KaKk pakmopa ux yCneuHou npogheccuoHaIbHOU adanmayuu.
Knrouesvie cnosa: npogheccuonanvroe obpaszosanue, adanmayus, npopeccuoHarbHas a0anmayus,
nedazoau OOUKOIbHO20 00PA308AHUS, MEOPUECMEO0, KpUMEPUU, IKCNEPUMEHN.
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B coBpemenHoM o0miecTBe OyaynieMy CHELHANMCTY OCOOCHHO Ba)KHO HAMTH CBOE MECTO,
aJlalTHPOBATHCS, TIOJYYUTh HAaBBIKM OBICTPOIO BXOXJICHHS B NMPOQECcCHIo, IO3TOMY HpobiieMa
npodeccHoHaNBLHOM alanTaluy SBJIAETCS aKTyalbHON B Hamie BpeMs. [y Toro 4ro0bl COTpyIHUK
MOT' MakcUMajbHO 3((EKTHBHO UCIIOIH30BaTh CBOM 3HAHWS, YMEHHUS U OIBIT, EMy HEOOXOANMO
YMETh NPUCIIOCA0IMBaThCA K CrelU(UKe OpraHU3alny, TPOHUKHYTHCS €€ LEIIMHU U 3a/JadyaMH,
HaiiTh oOmMH S3BIK C KOJUITaMH M PYKOBOACTBOM. Bce 3T0 o00o0Omaercs B TepMHHE
«TpodeccHOHaIbHAS aTalITAIIH.

B camom oOmem Buae mpodeccroHanbHas amanTtanus (aT. adaptio —mpucmocoOIsio) —
Tporiecc MpUCTIOCOOIeHIs pabOTHHKA K YCIIOBUSAM BHEIIHEH U BHyTpeHHEH cpensr [1].

TBopueckas XxapakTepuCcTHKa MPo(ecCHOHATFHON NesITEIPHOCTH yKa3bIBaeT HA HEOOXOMMOCTD
pa3BUTHS TBOPYECKHX CHOCOOHOCTEH OyIymMX CIEIHaICTOB [UIA pPa3BUTHSA HMHTEpeca K
npodecCHOHANBLHOMN NESITeNIbHOCTH Y CTYICHTOB.

3anadeil KOHCTATHPYIOLIETO0 AKCIEPHUMEHTa CTAJO0 OMNpEeAETICHHUE UCXOMHOTO YPOBHS Pa3BUTHUSA
TBOPYECKHX CIOCOOHOCTEeW Oynymmx crnenuanuctoB JIOY kak Qakropa uX yCHENIHOMN
npodeccHoHaNbHOHN afanTanuy B rpynne A u rpymme b.

Omnupasice Ha uccnenoBanust E.A. PamMeHCKMX U B pe3yibTaTe aHAIU3bl JUTEPaTyphbl, HAMU
ObutH O0TOOpaHbl KpUTepUH 3(PPEeKTUBHOCTH TMPO(PECCHOHANIBHOW U COLMAIBLHOW aJanTaluu
oOygaromuxcs (JTHYHOCTHBIA KpPUTEpUH, KOTHUTWUBHBIA KPHUTEPHUH, ICHHOCTHBIA KPUTEPHIA,
MTOBEICHUSCKUI KpUTEpHii) [2].

ChopMupOBaHHOCT KaXKIOTO W3 KPHUTCPUEB KOHKPETH3MPOBATIACh PAOOM IIOKa3aTelei:
TOTOBHOCTh K CaMOCOBEPIICHCTBOBAHHIO, NPO(ECCHOHANBHAS HAMPaBICHHOCTh, COIHAIBHAS
aJanTanysi, COIMalbHAas aKTUBHOCTh. YUHUTHIBAsS LENH M 3aJadd HAIIErO WCCICOOBAaHUS, MBI
BBIJICIIMIIN CJIEYIONINE KPUTEPUH OLEHKH Pa3BUTHSI TBOPUECKHUX CIIOCOOHOCTEH CTYAEHTOB B By3e
Kak (hakTop ycHemHoi mpodecCuoHaILHON alanTallii: KOTHUTUBHBIN, IICHHOCTHBIH, TUYHOCTHBIH.

Jdnst  uccnenoBaHus Cc(HOPMUPOBAHHOCTH BBIACJICHHBIX HAMH KOMIIOHEHTOB Da3BUTHS
TBOpPUYECKHX crocoOHocTeil Oyaymmx crenmanucroB JIOY kak ¢Qakropa uX ycHeurHow
npodeCcCHOHANBLHOM aalTalliy, UCXOAS U3 UX COAEPIKAHUS, B IKCIIEPUMEHTAJIbHON eI TeNbHOCTH
MBI IPUMEHSUIN: TECT MOTUBAIINH JTOCTIDKEHUS ycrexa u u3beranus Heynad A.A. Peana; MeToauky
B.C. [dynuyenko «JlMarHocTuka COAEPIKATEIbHOW COCTaBISIOIIEH TOTOBHOCTH CTYAECHTOB
MearOTMYECKOT0 By3a K WHHOBAIMsIM B IEJarOTHYECKOW EATCITBHOCTH» (KOTHUTHBHBIHA
KOMIIOHEHT); METOAWKY OIICHKH KOHKypeHTocrmocoOHoctH B.M. AmnnpeeBa («[lemarormka
TBOPYECKOTO caMopasButus); MeToauky B.M. AHapeeBa «OleHKa TBOPYECKOTO ITOTCHIIHANA
CTYICHTOB Temarormdeckoro By3a» W Mertommky W.E. IluckapeBoit «J/lmarHocThka CTeleHH
Pa3BUTOCTH Y CTYACHTOB IMENarOrMYECKOTO By3a MEXaHH3MOB TBOPYECKOW NESITEIHHOCTH,
MEXaHHU3MOB KPEaTHBHOCTH; OIpeieJIeHHE BOCIIPUUMYHUBOCTH, OTKPBITOCTH IIpoOIeMam».

3HaueHHs ToKas3arenei, IMOJyueHHble B pe3ylibTare 00pabOTKM JaHHBIX KOHCTATHUPYIOLIETO
9KCIEPUMEHTA, CBHUJETEIBCTBYIOT NMPEUMYIIECTBEHHO O CPEIHEM M HHM3KOM YpPOBHE DPa3BHUTHUS
TBOPUYECKHX CHOCOOHOCTEH 00Yy4YaroIMXcsi B By3e Kak (hakTopa MpodecCHOHATbHOU aljanTaluy,
9TO OOYCIIOBHJIO I1€JIeCOOOPAa3HOCTh BHEAPEHHS MENarormdecKuX YCIOBHA M0 Pa3BUTHIO
TBOPUYECKHUX CIOCOOHOCTEW 00ydarommxcsi B By3e Kak ¢akropa MmpodeccHoHATbHOW alanTallii.
Hamn Obimm ompesenieHbl KpUTEpUM W TIOKa3aTelnd YpOBHS C(HOPMHUPOBAHHOCTH TBOPYECKUX
CIOCOOHOCTEW CTYIeHTOB, KaK (pakTopa X yCIemHo! NpodecCHOHaIbHON alalTallii, KpOME TOTO
ObUTH pa3paboTaHbl LENH, 3aJ[aud, COJAECP)KaHUE U CTPYKTypa y4eOHO-METOANYECKUX MaTephalioB
no qucuuruinHe «llegarornyeckoe TBOPUECTBO BOCIIUTATENS», a TAKXKe pa3padOTaHa M BHEAPEHA B
00pazoBaTeNbHBIH IPOoIecC By3a IIPOrpaMma o pa3BUTHIO TBOPUECKHX CIIOCOOHOCTEH CTY/IEHTOB.

B kagecTBe yCIIOBHI, CIIOCOOCTBYIOIIMX YCHEUITHOMY DPa3BHTHIO TBOPUYECKUX CIIOCOOHOCTEH
CTYICHTOB By3a Kak (hakTopa MmpoheCCHOHATBHOM aganTaiy, HaMH BBICIICHBI:

a)  OpTaHU3AIMOHHO-TIEAATOTHYECKHE  YCIOBUS:  BBIICIEHHE  PA3BUTHA  TBOPUYECKHUX
CcrocoOHOCTEH CTYICHTOB B KadeCcTBE CIEHUANBHON IeM OOpa3oBaHHUS B By3€; IMOCTPOCHHE
y4e0HOTO0 TpoIecca ¢ MOMOIIBI0 BHEAPEHHS apT-TEPANIEBTHUECKUX U UTPOBBIX TEXHUK KaK OCHOBBI
IUIA  Pa3sBUTHA TBOPYECKHX CIOCOOHOCTEH CTYOEHTOB; TOMJEPXKKAa CYOBEKT-CyOBEKTHOTO
B3aMMOJICIICTBUS IIPENOJaBaTENs U CTYyAEHTOB;
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6) IUIaKTUYECKHE YCIOBHUS: JMATHOCTHKA aKTyaldbHBIX U MEPCICKTHBHBIX YPOBHEH pa3BUTHUS
TBOPYCCKHUX CIIOCOOHOCTEH CTYACHTOB B 00pa30BaTEIILHOM MPOCTPAHCTBE By3a; CTHMYIIHUPOBAHHE
U TOJJICPIKKA MPENOIaBaTeIieM TBOPUYCCKON aKTUBHOCTH CTYJICHTOB ITyTEM CO3/IaHUS CIICIHATbHBIX
CUTYAIIWIA; pean3alus WHANBUAYAIbHO- TUPPEPESHIIMUPOBAHHOTO MOIX0/1a B MPOIIECCE PAa3BUTHS
TBOPUYECKHUX CHIOCOOHOCTEH CTYJICHTOB;

B) IICHXOJIOTO-TIEJAarOTUIECKNE YCIOBUSA: CO3IAaHME B COBMECTHOU ICSITEIBHOCTH CTYICHTOB H
mperoaBaTes OJarompHATHOTO TICHXOJOTHYECKOTO KIMMAara, CIIOCOOCTBYIOIIETO Pa3BUTHIO
TBOPYECKHUX CIIOCOOHOCTEH CTYACHTOB; CO3JaHME AJISI CTYACHTOB CHUTYAIHl ycIexa, TO3BOJISIOMINX
KOMIICHCHPOBATh BO3MOYKHBIC JINYHOCTHBIE TPYJHOCTH B 00yUSHIH, CAMOOTIPEICTICHUH JTHIHOCTH;
obecrieueHre MpenoaBaTeIeM BO3MOXKHOCTH AKTHBHOTO YYacTHS CTYIEHTOB B BapHaTHBHOM
TBOPYECKOH NIeTeNHHOCTH [2].

B xone uccienoBaHUs YCTAHOBJICHO, YTO Ka)XI0€ W3 3THX YCIOBHUA 00JIaaeT CBOMMH
JIOKaJTbHBIMU BO3MOJXKHOCTSIMH, B TO € BpeMs HX CIHHCTBO M B3aUMOCBA3h O00pa3yroT
OpPraHUYHOE EJUHCTBO CpEJAbl, pa3Hble HAMNPaBJICHUS MEIaroru4eckol AesiTeNbHOCTH H
CBOOOMHBIN BBIOOp (GoOpM I peaau3alud CaMOCTOSTECIBHOIO WHHOBAIMOHHOT'O OIIBITA
CTYJICHTa, aKTUBU3UPYIOT KPCATHBHOE MBINIJICHUE U PEe(ICKCUI0 COOCTBEHHOHN NeATEIbHOCTH
Oyaymero menarora, o0ecneYyMBAIOT MOTHBALMIO ycliexa BO B3aWMOJCHCTBUU CYOBEKTOB
nporecca mpoecCHOHATHHON MOATOTOBKH.

[oxpuTepualbHBI aHANH3 YPOBHEH pa3BUTH TBOPYECKHX CHOCOOHOCTEH OOydaromuxcs B
By3¢ Kak (pakTopa MpoeCCHOHATBHON amanTalid II0Ka3aj, YTO pealn3alis BBIACICHHBIX
MeTarOTMYECKIX YCIOBUH CITOCOOCTBOBAA MOBHIMICHUIO 3(p(PEeKTUBHOCTH TAaHHOTO MpOoIecca, 9To
JTOKA3aHO €TO MOJIOKUTEIHHON THHAMHUKON BO BpeMs MPOBEACHHUS IKCIIEPIMEHTA. JTO MPOSBUIOCH
B YBEIMYCHUM KOJHMUYECTBA CTYACHTOB IKCIEPHUMEHTAIbHOI IPYyMNIbl, 00JafaloONIMX CpPeIHUM U
BBICOKHM YpPOBHEM pa3BUTHs TBOPYECKHX CIOCOOHOCTEH OOydJarommxcs B By3e Kak (akTopa
poeCCHOHATIBHOM aanTaIum.

Takum o0OpazoM, B XOi€ NMPOBEICHUS ONBITHO-IKCIIEPHMEHTAILHOM paboThl ObLIa JO0Ka3zaHa
3¢ (PEKTUBHOCTh BBISBICHHBIX IEIarOrMYeCKUX YCJIOBUI DPa3BUTHS TBOPYECKHX CHOCOOHOCTEH
CTY/IEHTOB BYy3a Kak (hakropa npodeccHoHalbHOI ajanTauuy. BhINONHEHHOE WCCIEIOBaHUE HE
HCYEPIIBIBACT BCEX ACIEKTOB MaHHOH mpobnemsl. [IpencTaBusercs, 9To MpeaMeToM TalbHEHIIero
H3YYEHHS MOTYT CTaTh TaKUE acleKTHl MPOOJIEMBI, KaK TeOpeTHYecKas U MpaKTHIecKas pa3paboTka
KOMIUIEKCHOTO ITOJIX0Ja K Pa3BUTHIO TBOPYECKHX CIOCOOHOCTEH CTYIEHTOB By3a Kak (pakTopa
mpo¢eCCHOHATBHON ajanTaluu B MpOIecce peanu3aliuu 00pa30BaTeFHON MPOTpaMMBI Ha BCEX
Kypcax MOAroTOBKY Oyaymux cnenuanuctos JJOY.
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Abstract: this article is devoted to the analysis of the essence, specific features of the cognitive
approach to the formation of reading culture skills in students. It also reflects the difficulties
that students face in the process of reading, the problems of overcoming them. The
implementation of a high level of cognitive activity allows students to constantly practice their
reading culture skills. As reading skills improve, cognitive processes become more complex
and students' mental performance increases. This should increase the amount of work
available to students from class to class.
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Annomayus: oamnas cmamvs NOCGAWEHA AHAUZY CYWHOCMU, OCODEHHOCMEl KOSHUMUBHO20
nooxo0a K opmMupoanuio y cmyoeHmos HA8biK08 KyJIbMmypbl Ymenus. Imo makice ompajicaem
MpYOHOCMU, ¢ KOMOPbIMU CIMYOeHMbl CMAIKUBAIOMCSA 6 Npoyecce YmeHus, Npoonemvl ux
npeooonenus. Peanuzayus 6blcoko20 YpOGHA NO3HABAMENbHOU OesMEeNIbHOCHU  NO360J5em
VUauumcs NOCMOSHHO NPAKMUKO8AMb CE0U HAGBIKU Kyabmypwl umenus. [lo mepe yryuuenus
HABLIKOG UMeHUs,, KOSHUMUBHbIE NPOYECchl YCIONCHAIOMCA, d YMCMBEHHAs OesmenbHOCb
yuawuxca ycunueaemcs. Imo 00JICHO YEeaUUUmb KOIUYeCmso pabom, 00OCMYNHbIX YUaujumcs om
Kaacca K Kaaccy.

Kniouegvie cnoea: umenue, Kyibmypa umeHus, ymenue, HOHUMAHUE, KOSHUMUGHBIL NOOXO00,
8000padicenue, aKMUSHAA NAMAMb, CIOBAPHYIIL 3anac, nCuxuyeckue PYHKYuU, HenocpeocmseerHoe
BHUMANUE.

Although the process of teaching a person to read has been somewhat pedagogically improved,
students' reading skills have not been sufficiently developed. Having a culture of reading facilitates
the understanding of the world, serves to develop human communication competence. As a result,
students rise to a level where they understand the essence of the text, understand it, discuss it.

Understanding the text first of all encourages students to understand the work, to grasp its
essence, to assimilate the social experience and knowledge expressed in it. Psychologists, educators
and sociologists pay special attention to the development of a person's reading culture.

Cognitive approach is a priority in the development of a person's reading culture. The cognitive
approach serves to help students acquire reading culture skills as well as to ensure the quality and
effectiveness of the pedagogical process. As a result of relying on a cognitive approach, students
who did not master the reading technique in the first place also face some difficulties. To do this,
the educator must first work on the development of students' reading techniques [1].
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When a reader begins to read, the main task before him is to clearly understand the content
of the text. Understanding the content of a text is directly related to the cognitive activity of
the reader. To understand the content of a text, the reader must first know the meaning of the
words well. A good understanding of a word requires a deep understanding of its semantics. In
order to understand the content of the text, to read it in parts, to know the complete content
expressed in each part, on this basis to have a holistic idea of the idea of the work, to ensure its
full comprehension.

A number of factors play an important role in shaping reading culture skills in students. These
are: the student's worldview, views, attitudes to the heroes of the work of art, the level of
understanding of the content of the text, vocabulary, figurative thinking, cognitive activity,
aesthetic taste, etc. [2].

Working with cognitive models also plays a special role in shaping the reading culture of the
student. An important aspect of these models is to ensure that the reader is able to fully visualize
reality based on an understanding of the content of the work. In doing so, the reader understands
the essence by identifying the words, phrases and the interrelationships between them in the text,
and thus forms the image of the text. Other models focus on the direction of movement in the
comprehension process and the skills needed to understand reading.

Although many models focus on the components of reading, they are based on the main idea,
which is to understand the content of the text. It includes the information given in the text, the
previously learned information that belongs to it, and the semantic tools that link them. Semantic
connections are determined by the reader using the ability to draw passive and strategic
conclusions. Passive summarization processes are performed automatically by the reader, but
strategic processes require special attention and active memory of the reader. The application of
active attention and memory will depend on the personal characteristics and experience of the
reader. In addition, how the reader reads the text, i.e. how deeply the text is mastered, affects the
reader’s attention and memory.

The result of reading comprehension is that the reader creates an image through semantic
connections in the text. The formation of such an image takes place gradually in the process of
reading. It is important to have a clear idea of the inticulators that will result from the reading
process. Because the indicators at the end of the reading are formed at a certain stage of the reading
and are evaluated by the teacher. Each new piece of information learned during the reading is
processed by the reader using several cognitive tasks [3].

Applying the right strategies at the right time during the reading is the key to ensuring an
effective outcome. Therefore, students whose reading techniques are not sufficiently formed find it
difficult to understand which behaviors are important to perform in cognitive processes. Measures
aimed at ensuring the speed of the student's reading during the reading process have a significant
impact on the formation of a culture of reading.

Cognitive processes that serve to form a culture of reading in students can be divided into two:

» processes that allow the text to be divided into components according to the content;

» high-level processes that allow the formation of a coherent text by logically linking the
components together.

In such processes, students are required to think logically. As experts point out, the initial
cognitive processes include understanding the content of a text, breaking it down into its
components, having a certain vocabulary, and knowing the main idea expressed in the text. To
form these types of skills, educators should use the text analysis method. In reading the text, it is
important to make judgments, to summarize one's opinion, to integrate the text into parts, to
understand the logical connection between words. With these skills, the reader will be able to
connect different parts of the text. In this process, students develop intuitive, deductive thinking.
They will be able to master the ability to integrate any text into parts. Students who have the ability
to think intuitively and deductively in the process of reading, the ability to create creativity,
independent text is constantly developing.
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The use of memory power is important for the effective formation of reading culture skills in
students. Because the reader focuses on the main aspects of the text he is reading. He is able to
independently search for the ideological basis of the work [4].

It is desirable that the formation of a culture of reading in students is carried out in a systematic
manner, ensuring the full flow of all cognitive processes. Early cognitive processes, including
composing small texts, separating the main idea in a text, and interpreting word meanings, take
place in the early stages of learning. Implementing a high level of cognitive activity allows students
to continuously practice their reading culture skills. As reading culture skills improve, cognitive
processes become more complex and students' mental activities intensify. This is to increase the
number of works available to students from class to class, to organize the process of working on
them, to create favorable conditions for them to demonstrate their reading skills, to encourage
students to read new books on a regular basis, depending on their age and psychological
characteristics. serves to ensure the effectiveness of pedagogical activities in this area.
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Abstract: the article discusses an integrative approach to the formation of basic competencies of
students in the educational process. Informatization and information technologies create new
conditions for transnational education, contributing, on the one hand, to increase the mobility of
students and teachers in the virtual space (variety of educational materials, flexible learning
modes, choice of providers of higher education, etc.). On the other hand, this poses the problem of
updating domestic education with an orientation towards international requirements, the
multidisciplinary nature of educational programs, and a high level of information competence of
students.
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HHTEFPATH?HHFI noaxoa1 B ®OPMHUPOBAHUMU BA3OBbBIX
KOMIIETEHLHUU YYAIIUXCHA B OBPA3OBATEJIBHOM INTPOLECCE
Mapudgsona C.Y. (Pecnydinka Y30ekucran)

Hlapugpzooa Capoopbex Ypazbou mabub yenu — dokmopanm,
Kagheopa nedazo2uxu u NCUXON02UY, QAKyIbmem neoazouxi,
Vpeenuckuii cocyoapcmeennviii ynusepcumem, e. Ypeenu. Pecnyonuxa Y36exucman

AHHOmayun: 6 cmamve paccmMampusaemcs uHmezpamugiblil 00xXo0 6 Gopmuposanuu 6A308bix
KOMNemeHyuil yuauuxcs 6 obpaszoeamenvnom npoyecce. Hngopmamuzayus u ungopmayuonnvie
MEXHON02UU CO30AIOM HOGble YCI08US MPAHCHAYUOHAILHO20 00pA3068anUs, CROCOOCMEylouue, ¢
OOHOU CMOPOHbL, NOBLUUEHUIO MOOUILHOCHU CMYOEHMO8 U Npenodasamencii 8 GUPMyaibHOM
npocmpancmee  (MHO2000pasue y4eOHbIX MAMepuanos, 2ubKue pedncumvl o0OyueHus, 6blbop
nposatidepos evicuieco obpazosanus u 0p.). C Opyeoill CmopoHvl, 9mMo cmasum npoodiemy
O0OHOBTICHUSI OMEYECMBEHH020 00PA3068aHUs C OpueHmayuell Ha MencOyYHApoOHble mpedo8aHusl,
NOAUNPEOMEMHBIU XapaKmep 00paA308aAMENbHbIX NPOSPAMM, BbICOKUL YPOBEHb UHGOPMAYUOHHOU
KOMNEMeHMHOCMU 00Y4aloUUXCsl.

Kniouesvie cnosa: unmeepamughvlii H00X00, opmMupoganus, KoMnemenyus, oopa3oe6amenbHblil
npoyecc.
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MeTomonorudeckass CTpaTerdsi MHTETPATUBHOIO TMOJXOIa OPHEHTHUPYET HCCICIOBATeIsl Ha
LEJIOCTHOE O0BEIMHCHNE (MHTETPALUIO) OJHOPOIHBIX M PA3HOPOIHBIX KOMIIOHCHTOB CHUCTEM IPH
peuieHnH 00pa3oBaTENbHBIX 3a7a4. VHTerpaTUBHBIN MOIX0 B 00pa30BaHHUU MO3BOJISICT CMSATYUTH
HEIOCTaTKU TU(PEPCHIMAMN B paMKaX MEXIUCHUILTHHAPHON PAaCUIICHCHHOCTH COJICp:KaHHS
00pa30BaHUsl HA OCHOBE BBIOOpa HEKOTOPOTO HMHTETpHUpPYHOUIETo ocHoBaHus [1]. B dwacTHOCTH,
MEXXTUCIATUITMHAPHAS HWHTETPaIs HAMEET CBOEN 15)15%) CHHTE3 00001IEHHBIX
MEXIUCIHUIUIMHAPHBIX CTPYKTYp HEKOTOPOTO HOBOTO YPOBHS HX CONCPXKAHHUS W BBIICICHUS
croco00B eSTETHHOCTH, IIEPCHOCHMBIX Ha Pa3HbIC TUCIUILUIMHAPHBIE O0IACTH.

MexaucuuIuIinHapHas HHTETPALNs Pealn3yeTcsl B pa3HBIX MOJICIAX €€ OCYIIECTBICHHS:

- MHTETpaIs TUCIUIUINH, BXOIAIINX B OIHY U Ty K€ 00pa3oBaTeNbHYI0 0071acTh;

- MHTETpalus IUCIWIUIMH, BXOIAIIMX B pasHble 00pa3oBaTeNbHBIE OONACTH: TaKOW BHI
MHTETPAIllUN OCYIICCTBISACTCS, HANPUMEpP, MPH CHUHTE3E €CTCCTBCHHOHAYYHBIX M T'YMaHUTAPHBIX
JMUCIHIUIMH Y4eOHOTO TIaHa;

- MHTETpanus Ha OCHOBE JOMHHHUPOBAHUS OJHOM M3 MUCIMIUIMH, KOT/Ia JPYTrUe BHICTYMAKOT B
Ka4eCTBE JIOMOIHUTEIFHOTO BCIIOMOTATEIBHOTO CPEIICTRA.

B ycrnoBHSX MEXIHUCIUILUIMHAPHON HMHTErpandyd y oOydaromuxcs (HOPMHUPYETCS IIEIO0CTHOE
MpeacTaBiIcHue 00 u3ydaeMoM (HccieyeMoM) 00bEKTe Ha OCHOBE HMCIIOJIb30BaHUS OOIICHAYYHBIX
METOJIOB TIO3HAHUS (aHAJM3, CHHTE3, 0000IIeHIe, abCTparupoBaHme, KI1acCU(pUKaINs, CpaBHCHHE,
WHAYKIUS, JeTyKIHs, MOJCITHPOBAHNE, aHAIOTHS ), KOTOPBIC BEICTYIIAI0T OCHOBAaHHUEM WHTETPAIINH.
OTMeTnM, 9TO MEKIUCHUIUIMHAPHAS WHTETpaIist 0a3upyeTcs Ha CHHTE3¢ COICpKaHHs YICOHBIX
muctauivH [5]. JIpyruM OCHOBaHMEM HHTETPALMU MOXKET BBICTYNATh YCHJICHHE MPAaKTHICCKOH
WIH TIPAKTHKO-TIPO(ecCHOHAIFHONW HAIPaBICHHOCTH 00pa30BaTEIHHOTO MpoIIecca B COOTBETCTBUH
C YpOBHEM 00pa30BaHuUsA. DTO ONPEACSICT UHTCIPAIMIO BO MM JOCTIDKCHHS HOBBIX PE3YJIbTAaTOB
00pa30BaHusl, BBIPAKAIOIIMXCS B OCBOCHHBIX CIIOCO0AaX [ESATEIBHOCTH HAa OCHOBE IOJIYYCHHS
OTIBITA IIPU CAMOCTOSITEILHOM PEIICHUH MTPOOIeM.

KoMIeTeHTHOCTHBIIH TOX0/] ONPEACIsICT Pe3ylbTaT 00pa30BaHusl KaK «OOIIHA HHTErpabHBIN
COIUAITBHO-THYHOCTHO-TIOBEICHYCCKUH (DEHOMEH B COBOKYIHOCTA MOTHBaIlMOHHO-IIEHHOCTHBIX,
KOTHUTHBHBIX, UHTEPAKTUBHBIX U YMIUPUUYECKUX COCTABIIOMUX [3].

KoHTekcT HOBBIX TpeOOBaHHMN K YEIOBEKY B JTHX YCIOBHAX ONpeAeseT HeoOXOAMMOCTh
(dopmMupoBaHUs B 00pa30BaHUN OCOOBIX KAYECTB JTHYHOCTH:

- CHOCOOHOCTH pemath MPoOIEeMBl COBPEMEHHOW JKHU3HH B MOJUTHICCKOH, IKOIOTHIECKOM,
MEXKYJIBTYPHOU cepax;

- CIIOCOOHOCTH PEIICHHS MPOOIIEM aKCHOIOTHIECKOH Cephl MOCPEICTBOM OPUESHTAITH B MIPE
IIyXOBHBIX IIEHHOCTEH C YYeTOM MHOTOOOpa3Hs COMUANBHBIX, KYyIbTYPHBIX, STHHYECKHUX,
PEJIMTHO3HBIX LIEHHOCTeH M pa3nuuuid, (GOpM COBpPEMEHHOH KyJbTYpbl, a TaKKe CpPEACTB U
Croco00B MEXKKYJIBTYPHBIX KOMMYHHUKAITHIA,

- CIIOCOOHOCTH K HCIIOJIHCHHIO HEOOXOJMMBIX COIMAIbHO-POJICBBIX (DYHKIIUI rpa)kIaHHHA,
nU30UpaTess, WieHa CEMbH, POIAUTEIIS U 1Ip.;

- YHHBEPCAJIbHBIX YMEHUH B ITOUCKE M aHAIN3E HH(DOPMAIHH;

- CIIOCOOHOCTH MPUHUMATD PEIICHUS B CIIydad MHOTOBAPHAHTHOW CHTYallMH, B TOM YKCJIC U B
YCIIOBHSIX HEOIPEIEIICHHOCTH, HECTH OTBETCTBCHHOCTh 3a IPHHATHIC pEIICHUs, padoTath B
KOMaH/IE ¥ OPTaHU30BBIBATh KOMAHIIHYIO JICATEIEHOCTE;

- CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO, Pa3BUTOCTh MTO3HABATEIILHOW AEATEIBHOCTH.

CyIHOCTh KOMIETEHTHOCTH BEIpaKaeTcsl B €€ JNesATeNbHOCTHON mpupojne (IMPUCBOCHHAS
KOMIICTEHIIHSA), KOTOPast ONpEeAeIsIeTCs KaK JUHAMUYecKash IMYHOCTHAS XapaKTepUCTUKA CYOBeKTa
MPOAYKTHUBHON JAEATSIILHOCTH B OIpPEACIICHHON cdepe, B TO BpeMs KaK KOMIICTCHIMS 3a1acT
o0me TpeOOBaHUs, KOTOPBIE NPEABABISIIOTCS K YECIOBEKY [UIS BBIMOJHEHHS ONPEACICHHOMN
JIEATENILHOCTH.

DOopMHUPOBAHHE M Pa3BUTHE KOMIIETCHTHOCTH OOYYAIONIMXCSI B 0Opa30BaTEIbHOM IIPOIIECCE
By3a pacCMaTpHUBAcTCs HCCIICAOBATCISIMU Yepe3 CO3MaHHE CICIHAIBHBIX I1€JarOTHYeCKuX
YCIIOBUH, KOHKPETH3UPYIONINX KOMIIOHEHTHI MEJarormuecKoi CHUCTEMBI. DTH YCJIOBUS KacaroTcs
yOIyOJIiCHHS, pacIIUpeHrs, OOOTallCHUs COJCpXKaHUs O0pa3oBaHWs, BHIOOpA aJCKBATHBIX
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NeJarorMYecKUX TEXHOJIOTHH, BOBJICKAIOIIMX OO0YYAIOMINXCS B JEATEILHOCTh, COOTBETCTBYIOIINX
CyOBEKT-CyObEKTHOMY B3aMMOJICHCTBUIO Y4aCTHUKOB 00pa3oBaTeIbHOTO Ipoliecca.

I'moGanu3anoHHbIE MPOLECCH B MUPE MPOSKTHUPYIOT HOBYIO MOJZIENb MUPO3/IaHHS, PACILIHPSIOIIETO
BO3MOKHOCTH 4€JIOBEKa B 00pa3oBaTenbHON, TpodecCHOHaIbHON U COLMabHOM chepax.

Wndopmarnzanmss u  MHOOPMALMOHHBIE  TEXHOJOTMH  CO3JAIOT  HOBBIE  YCJIOBHSA
TPAaHCHAIIMOHAILHOIO 00pa3oBaHUs, CHOCOOCTBYIOIIME, C OJHOH CTOPOHBI, MOBBILICHHUIO
MOOWJIBHOCTH CTYAEHTOB H IIperojaBaTeieil B BUPTYaJbHOM IPOCTpaHCTBEe (MHOroo0pasue
Y4eOHBIX MaTepHaIoB, THOKHAE PEKUMBI O0YUeHHs, BEIOOp IPOBaiiiepOB BBICIIETO 00pa30BaHUS U
np.). C mpyroit CTOPOHBI, 3TO CTAaBHUT INPOOJIeMy OOHOBJICHHS OTEYECTBEHHOTO OOpa30OBaHHUS C
OpHeHTanuell Ha MeXIyHapoIHble TpeOOBaHHMs, MOJUIPEAMETHBIH XapakTep 00pa3oBaTeNIbHBIX
IpOrpamMM, BBICOKHIT ypoBeHb HHYOPMALMOHHON KOMIIETEHTHOCTH 00yYalOmUXCS.
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Abstract: achieving a new quality of education is impossible without increasing the level of
professional competence of teachers. Knowledge acquired once in a lifetime at a university can no
longer serve as a guarantee of professional success. The teacher's ability to navigate a huge
information field, the ability to independently find solutions and successfully implement them,
comes to the fore. This article examines the methodological literacy of a foreign language teacher,
which manifests itself in the organization of the educational process, the choice of relevant
educational and methodological complexes and authentic foreign textbooks. The author of the
article focuses on the functions of a foreign language teacher in the classroom and emphasizes the
need to master the terminology for teaching a foreign language.

Keywords: methodological literacy, foreign language, vocabulary and grammar.

METOJIUYECKASI TPAMOTHOCTDb KAK YACTb
MPO®ECCHUOHAJBHOM KOMOETEHTHOCTH YUUTEJISA
HHOCTPAHHOI O SI3bIKA
Snraposa O.U. (Pecny0iuka Y30eKnCcTaH)

Hoeaposa O300a Hbpazumosna — 0okmopaunm,
Camapranockuii 20cy0apCcmeenHvlil UHCIMUMYmM UHOCMPAHHBIX A3bIKO8,
2. Camaprano, Pecnybauxa Y36exucman

Annomayusn: oocmudicenue H08020 KAYecmea 00pa308aHUs HEGOIMONCHO Oe3 NOGbIULEHUSL YPOGHSL
NPOPECCUOHANLHOU KOMREeMeHYul neddazo2os. 3ano2oM npogecCUOHaIbHO20 YyCcnexa yice He
MO2Ym CIYAHCUMb NOJYYeHHble O0OUH pa3 8 JiCusHu 68 gyze 3Hanusi. Ha nepewiii nian evixooum
CROCOOHOCMb  YuUmens OpUEHMUPOBAMbC 8 O2POMHOM  UHPOPMAYUOHHOM RONe, YMeHue
CAMOCMOSIMENbHO ~ HAXOOUMb — peuleHuss U UX YCNewHo peanuzoevieams. B cmamove
paccmampusaemcsi MemooOudeckds 2pamomHOCMb  VUUmesis UHOCMPAHHO20 SA3bIKd, KOMOpAsl
NPOSAGIAEMCs, 8 YACMHOCIU 8 OP2AHU3AYUU 0OPA308AMENLHOZ0 NPOYECccd, 8blbOpe AKMYalbHbIX
VUEOHO-MEeMOOUYECKUX KOMNIEKCO8 U AYMEeHMUYHLIX 3apyOedicHblX nocobut. Aemop cmambvu
aKyeHmupyem SHUMAHUe HA QYHKYUSX YUUmes UHOCIPAHHO20 A3bIKA HA YPOKE U NOO4ePKUBAen O
HeoOX00UMOCmU 61A0eHUs. MEPMUHONO2UCT N0 MEMOOUKe NPEno0asaHuust UHOCIMPAHHO20 S3bIKd.

Knrouesvte cnosa: memoouyeckas 2pamomnocms, UHOCMPAHHbLIL A3bIK, JIEKCUKA U SPAMMAMUKA.

The history of teaching foreign languages methodology abroad and in our country, the
emergence of new teaching methods in modern schools are closely related to new trends in
linguistics, psychology and pedagogy. Consideration of the methodology of teaching foreign
languages as a pedagogical science would be incomplete if we did not reveal the question of the
main object of this science - the subject "Foreign language". The principal difference between a
language group of subjects and other subjects is that language knowledge is not important in itself,
but only as a means of forming the ability to receive or communicate information through the
language being studied. Native and foreign languages as academic subjects differ from other
academic disciplines (basic sciences) not only their purposes to form communication skills. First of
all, they act as a goal and as a learning tool [1].

80



Let us proceed to the consideration of those issues that are included in minimum set of
professional competence of a foreign language teacher. Only a methodologically competent teacher
can choose the right textbook that best suits his students. So, the choice of curriculum is the first
and important step in further successful training. Nowadays, it is customary to talk not so much
about a textbook as curriculum, and sometimes a complex. Let's try to figure it out. Curriculum is a
minimal set, which, as a rule, includes a textbook, workbook, teacher's book and audio medium
(disk). Curriculum is much broader in content. Consequently, in addition to the above, the complex
may include multimedia products, Internet resources, books for reading, etc. When making a choice
of a textbook, a teacher should pay attention to consistency and complexity. Consistency should be
understood as the continuity of the use of a certain methodological system at the levels of education
(primary, basic, secondary). The teacher should not forget also that the textbook or book for the
student is the core of all teaching aids. The complexity of modern curriculum implies the maximum
possible filling of the set with the additional sources to fulfill the subject content of the main
educational program. Taking into account the level of training and the peculiarities of the stage of
education, a methodologically competent teacher of a foreign language will choose for a textbook
that will contain communicative material close to life's realities. It is especially important to pay
attention, giving preference to one or another textbook, whether it contains exercises with foreign
language phenomena that are absent in the native language or significantly different from the
corresponding phenomena of the native language and can cause interlinguistic interference. You
should also take into account the scientific nature of the content of the textbook, the selection of
educational material for receptive and active assimilation, the speech orientation of tasks, the
concentric and cyclical arrangement of educational materials. Exercises with all types of speech
activity (listening, speaking, reading and writing), as well as aspects of the language (vocabulary
and grammar) must be presented in the curriculum on a foreign language. A properly methodically
oriented foreign language teacher will certainly introduce additional educational sources into the
educational process. These include, first of all, textbooks of foreign publishing houses. These
manuals are necessary for high-quality teaching of foreign language speech, and moreover, they are
authentic. With the help of authentic materials, the teacher recreates the conditions of the language
environment and real communication situations typical for a native speaker. By the way, the degree
of authenticity of educational materials is a serious methodological problem. The use of authentic
materials in the context of teaching foreign languages outside the linguistic environment is limited
by the level of language proficiency of the students and the serious difficulties of the socio-cultural
plan that students experience when working with them. Many phenomena of a sociocultural nature
require additional explanation and interpretation. Unfortunately, the teacher of a foreign language
does not always take into account the socio-cultural characteristics of authentic materials, which
leads to the fact that students cannot cope with texts and communicative tasks in speech situations.
The use of authentic materials in a foreign language lesson is necessary, but teachers must always
be aware of the difficulties students face in working with them. When choosing curriculum, a
foreign language teacher should remember the age of the learners and the degree of their
motivation. The selection of scholarly manuals must be carried out taking into account a number of
indicators, such as the goals and objectives of training, what methods and principles were laid
down by the authors of these manuals. The next indicator of the methodological literacy of a
foreign language teacher is the teacher's function in the classroom.

Function means the circle of activity of a foreign language teacher, his responsibilities and the
role he assumes in the process of implementing pedagogical activity in the classroom. The
following functions of a teacher are known in the domestic method: communicative-educational,
controlling, gnostic, educating and developing [2].

Let us turn to one more component of the teacher's methodological literacy, which is "the
degree of speech adaptability." The degree of speech adaptability of a teacher is a serious
methodological problem. The speech adaptability of a teacher is expressed in the presence of such
characteristic features as under-speed, frequent repetitions, long pauses, exaggerated pronunciation
of certain words and phrases, use of simpler grammatical forms (short sentences, absence of
complex syntactic constructions, etc.) and careful selection of vocabulary [3].
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This article, of course, does not cover all the methodological problems of a foreign language
teacher, and we did not set such a goal. They touched upon only the main, in our opinion,
significant methodological issues of foreign language education.
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AHHOmMauusa: cmames  NOCGAWEHA  PA3BUMUI0  NPOQECCUOHANbHOU  KOMNEMEeHMHOCHU
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YupesicoeHull npopheccuoHaIbH020 00PA308aHUS, V YUPEHCOeHUN NPOPECCUOHATBHO20 00PA306AHUS
- nogvicums IPEEKMUBHOCMb NO02OMOSKU OYOYWUX Gocnumamesnell HAd OCHO8e AHANU3A
nompebHocmell QOUKOAbHBIX 00PA308aMENbHBIX YUPENCOCHU PAZHBIX 8U008 8 NPOPECCUOHATILHBIX
KOMNemeHYUsIX.

Knrouesvie cnosa: xomnemenyuss, npogheccuoHaIbHble KOMNEMeHYuu 60CHUMamenst OOUKOLbHO20
VupesrcOeHus.

JomkoiapHOE 00pa3oBaHue - TIepBasi CTYIIEHh 00pa30BaTeNFHON CUCTEMEL. B mocnennee BpeMs
BOTIPOCHI  JIOIITKOJIFHOTO 00pa30BaHUS aKTyaJIM3UPYIOTCS B MPHOPHUTETHBIX HATIPABIICHISIX
TOCYJapCTBCHHOM IONMTHKH B cepe oOpa3oBaHUS, UYTO CBS3aHO C YBEIMYCHHEM UUCICHHOCTH
HEOPTAaHM30BAaHHBIX JIETEH JOIIKOJNBFHOTO  BO3pacTa, HEOOXOAMMOCTBIO  YHOBIETBOPCHHS
00pazoBaTeNbHBIX MOTPEOHOCTEH AeTel Pa3sHOrO YPOBHS Pa3BUTHS, M, KaK CIEICTBUE, Pa3BUTHEM
BUJIOBOTO Pa3HOOOpa3usl JOIIKOJBHBIX OOpa3oBaTenbHbIX yupexaeHui ([JOY) u oOHOBieHHEM
TpeOOBaHUI K CONEPKAHUIO HMX JESITEJbHOCTH. YCIIOBHEM peallM3allid JaHHBIX HarpaBiICHUH
CTaHOBUTCS OpPTaHU3alMsl HHHOBAIMOHHOM eATeIbHOCTH BOCIIUTATEIeH.

HanpaBneHHOCTh OIIKOJBHOIO OOpa30BaHMsS Ha KOHEYHBIN INeJaroruuyecKuil pesyispTar -
pa3BuTHe pebeHKa U oOecIeueHHe ero YCIEIIHOCTH Ha IOCIEAYIOIIHUX CTYIEHSIX OoO0ydeHus,
MpearoIaraeT BBEICOKHH YpPOBEHb NPO(ECCHOHANBHOW KOMIETEHTHOCTH BocmuraTeneit JJOY wu
¢dopmupyronmx ee KomreTeHnui. HopMaTiBHBIE TpeOOBaHHUA K IEJarOTHIECKOW NESTEIHHOCTH
Boctimtatenss JIOY oTpakeHsl B KBadHM()HUKAMOHHBIX XapaKTEPUCTHKAX M JOKYMEHTaX
00pa30BaTeNFHOTO yUpeKAeHHs. bazoBoe o0Opa3oBaHHE, IONyYCHHOE BOCIHTATENIEM, CO3MIAeT
JUIIG TPEOIOCBUIKH s (HOpMHUpPOBaHHS TPO(ECCHOHATFHON KOMIETEHTHOCTH, BKJIFOUYAIOIINE
00y4eHUe KOMIUIEKCY «eATeIbHOCTEI», HEOOXOJUMBIX JJIsl PEIIeHUs] TEKYIIUX 00pa3oBaTebHBIX
U TeJaroruyeckux 3ajxad MojoapiM cnenuanuctoM B JIOY. PasButne BocTpeOOBaHHBIX
o0pa3oBaTenbHOM cUTyanuel npodeccHOoHANBbHBIX KOMIETEHLIWI y BOCIUTATENIell B CBSI3U C
MOSIBJICHHEM HOBBIX (OpPM JOMIKOJIBHOTO oOpa3oBanusi U BunoB IOV sBisieTcs TeHISHLUEN
nocaenHero gecatwietHs. OnHaKo CTaHIapTH NPO(ecCHOHATFHOTO 00pa30BaHUs COAEPIKATENHEHO
1 TEXHOJIOTMYECKH OPUEHTHPOBAHBI B OCHOBHOM Ha MOATOTOBKY OyIyIIMX BOCIHUTaTelel K padore
B JIOY oO0miepa3BHUBaloIero BHIa W HE BCETJa YYHTHIBAIOT OBICTPOMEHSIOUIYIOCS CHUTYAIHIO B
JIOIIKOTFHOM ~ 00pa3oBaHWMU  (HapalldBaHWE BHUAOBOTO paszHooOpasus [JOY ¢ ydetom
00pa30BaTEeNBHBIX MOTPEOHOCTEH PA3IMIHBIX NETCH U YPOBHS HX Pa3BUTHS).

Kpome Toro, B menmarormueckoir npaktuke OV ormeuaercss oTpuuaTesbHas AWHAMUKA B
YBEJIIMYCHWU YHCIa BOCIHUTAaTeNeld Oe3 CIeUaabHOrO 00pa3oBaHUs, YbsS NPOQecCHOHATbHAS
MOJTOTOBKA HE OTBEYaeT COBPEMEHHBIM IIOTPEOHOCTAM JOIIKOJIBHOTO O0pa3oBaHUs, H
BOCTIMTaTeNe ¢ OOJBIIMM MEJarOTMYeCKHM CTakeM, HMEIOIINX, B CBOEM OOJIBIIMHCTBE,
CIIOKMBIINECS MEAarOrMYecKhe CTEPEOTHIBl JesTeNbHOCTH. COBpEeMEHHBIE K€ HOPMAaTHBHBIC
TpeOOBaHUS, OIpeaeNseMble CHCTEMOM JOIIKOJIBHOTO 00pa3oBaHMS, 3aJal0T IIepeueHb
npoQeCcCHOHANBHBIX ~ KOMIIETCHIMH, OTJIMYAIOIIMXCS  COJAEPXATeNbHO OT  TPaIUIHMOHHO
peanmu3yeMbIX BocmuTarenmaMu ¢yHkmuid. Tak, BocuTatend MPOECcCHOHATBHO ACHCTBYIOT B
CTaHJapTHOW 00pa3oBaTeNbHON CHUTyallMHd, a B YCJOBHSX Pa3BUTHS CETH pPasHOBHIOBBIX JIOVY
OKa3bIBAIOTCS HE CIMOCOOHBIMH K pPEAH3allUd MPUOPUTECTHBIX HANPABJICHUH KOHKPETHOTO BHIA
JOY YV Bocmnurareneir pa3HoBuAOBbIX JIOY mosBIAtOTCS AeDUIUTHBIE KOMIICTCHIIHH,
CHIDKAIOIIME  KAuecTBO  IIearOTM4ecKoro pesyiabrata. B cBI3M ¢ 3TUM  pa3BUTHE
po¢eCCHOHATBHBIX KOMITETCHIINI BocHTaTeNei pa3HOBUAOBEIX JJOY cTaHOBUTCS aKTyaJ bHBIM.

OCHOBBIBasICh TPEOOBaHUI TOCYIApCTBEHHOIO CTaHAApTa CPEIHEro NpodeccHoHaNIBEHOTo
00pa3oBaHUs, ONpEAENICHBl OCHOBHBIE IO3WIIMH B OINPENEICHUH CYIIHOCTH IPO(eCCHOHATBHBIX
KOMITETEHITNI BoCTUTaTeNel pa3HoBHA0BBIX JJOVY:

1) mpodeccroHanbHbIE KOMIETSHIIMH MPEACTABISAIOT cO00H 0000IIeHHbIE CTIOCOOBI ASMCTBHIA
BOCTIMTATENs, 00ECIeUNBAIOIINE TMPOIYKTHBHOE BBHINMOJHEHHE MEJIarornYecKoi NesTeIbHOCTH B
YCIIOBHSIX BHIOBOTO pazHoobOpaszus 1OV [2];

2) CTpPyKTypa KOMIICTEHIIMM BKJIIOYae€T B ceOs: YMEHHS KaK OCHOBY KOMIICTEHIIMH, 3HAHWSA,
00ecreyrBaloIIie YCBOCHHE YMEHHs; IIGHHOCTHOE W OTBETCTBEHHOE OTHOLIEHHWE K IPHMEHEHHIO
YMEHUS B I1€/IarOTHYECKON IeITEeIbHOCTH, KOTOpoe S (EKTUBHO UCIIONB3yeTCsl KaK B 3HAKOMBIX, TaK U
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HOBBIX HPO(ECCHOHANBHO-NIEATOTNYECKUX CHUTYalUsiX, a HE Ha KOMIICTEHTHOCTh CIICIUAJINCTa,
TpakTyeMasi, Kak aJICKBaTHOE [TOBEJICHHE TIeiarora B 00pa3oBaTesIbHOM yUpexaeHuH [4];

3) comepxaHue  NMPOQECCHOHANBHBIX  KOMIIETEHLMH  BBICTPaMBAaeTCsI  Ha  OCHOBE
(YHKIIMOHAIEHOTO aHaJn3a IeJaroruuecKoil NEesITeIbHOCTH BOCIMTATENS B YCIOBHSX BHIOBOTO
pasnoobpasus JJOY.

Y4uThIBas, 4TO 1O KOMIETCHINEH TOHUMAETCS OIPEIeNICHHOE TPO(eCCHOHaIBHOE MTOBEICHHUE
IPU PEIICHWH NEAAarorM4ecKuX 3a4ad, KaKIOH KOMIIETCHIIMM MBI HOZOOpaad MOBEACHUYECKHE
MIPU3HAKH, KOTOPbIE MOXXHO 3a()IKCHPOBATH B AeATENbHOCTH BocriuTatens JOY.

Takum oOpazom, pa3BuUTHE MPOGECCHOHATHHBIX KOMIIETEHIIMHA BOCHHTATENCH pa3HOBHIOBBIX
JOVY - 3To HempephIBHEIN, pa3HOYPOBHEBBIH IPOIECC, COCTOAMIMA W3 (POPMHUPOBAHUS ITIEPEUHS
IeUIUTHBIX KoMIeTeHui Bocnurateneit JJOY, onpenenenns o0pa30BaTeIbHBIX TPACKTOPUH s
BocruTaTeneld KoHkperHoro Buaa JIOY, meroaudeckoro odecreyeHust MOBBILEHHUS KBaTH(UKAIUT
Bocrurateneid JIOY, opraHuzanmu npodeccHOHaNbHOrO O0ydeHHsi (Ha OCHOBE MOMYJIBHBIX
nporpamMMm) W OLEHKH 3((GEKTUBHOCTH HCIOJHEHUS NPO(ECCHOHATBHBIX KOMIIETCHIUH B
JIeSTeNIbHOCTH BocnuTartened. Ilpm 3ToM HCTOYHHMKOM Lenell M COJIepXKaHWS MOBBIIICHUS
kBanupukauuu  Bocrmtareneit  JIOY  sBisieTcss NPOTHBOpEYHE MEXAY COBPEMEHHBIMHU
TpeOOBaHUSAMHU K JIOLIKOJIBHOMY 00pa3oBaHHI0, KOHKpeTHBIM BUIOM J{OY u peanbHbIM ypOBHEM
po¢eCCHOHATPHBIX KOMITETCHIINH BocnuTaTels [3].

Pe3ynbpTaTHBHBIN KOMIOHEHT Hpoliecca MOBBIMICHHUS KBATH(UKAIMK ONPEAEICH HAMH C JIBYX
MO3UIMHA: BO-TIEPBBIX, KpHUTEpUH JSGPEKTUBHOCTH CBA3aHBI C pPE3YJbTaTaMH IIOBBIICHHS
KBann(UKaNnY, BHIPKAIONIMMHUCS B YPOBHE IPO(ECCHOHANBHBIX KOMIIETCHIINH BOCIIUTATENECH U
HaNpaBJICHHOCTH Ha WX JaJbHEWIIee pa3BUTHE; BO-BTOPBIX, KpUTEPHH 3(P(PEKTHBHOCTH CBS3aHBI C
BIMSIHUEM TPOQeCCHOHATIBHBIX KoMIeTeHImi Bocrutatesiei JIOY Ha KauecTBO MHHOBAIMOHHBIX
W3MEHEHUH B TEJaroruyecKod JesTeIbHOCTH, CIOCOOCTBYIOIIMX CO3JaHMIO YCIOBHM JUIs
ONTUMAJIBHOTO pPa3BUTHs JAeTeil JOIIKONIBHOTO BO3pacTa C y4eTOM YPOBHA MX Da3BUTUA H
MCUXO(HU3HOIOTHIECKUX OCOOCHHOCTEH B YCIOBHAX KOHKpeTHOTO Buaa JIOY.

Takum o6pazom, y JIOY mosiBisieTcss BO3MOXXHOCTB pa3BUBAaTh MPOQECcCHOHATIbHbIE
KOMIIETEHIINM BOCIHUTaTeNed depe3 oOydaromee ¥ KOHCYJIBTAI[HOHHOE COIPOBOXKIEHHE
CHenuaIicTaMu  ydpexxIeHud — mpodeccHoHasbHOTO — OOpasoBaHMs, y  YUPEKACHHH
Mpo(pEeCCHOHATBHOTO 00pa3oBaHHA - TIOBBICUTh S()(QEKTHUBHOCTH TOATOTOBKU  OYAYIIHX
BocITaTeNed Ha ocHoBe aHanm3a norpedHocteil JIOY pasHbIX BUIOB B Npo(ecCHOHAIBHBIX
KOMIIETEHIIHAX.

Cnucok numepamyput / References

1. Renatovna A.G. Psychological and pedagogical foundations for the development of critical
thinking of students / ACADEMICIA: An International Multidisciplinary Research Journal,
2020. T. 10. Ne 4. C. 581-584.

2. Axpamosa C.P. Pomp WHTEpaKTUBHBIX TEXHOJIOTHH B PAa3BUTUH HH(POPMAIIOHHON
koMrIieTeHIun yaanuxcs // European research Ne 2 (60), 2020. C. 85-88.

3. Makhmudova Darmonjon Bozorboevna. Design as a means of aesthetic education. academicia:
An International Multidisciplinary Research Journal, 2020. Vol. 10. Issue 9. P. 176-182. Online
ISSN: 2249-7137. DOI: 10.5958/2249-7137.2020.01040.

84
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Abstract: the article discusses the essence of monitoring the quality of course training of teachers
in the system of advanced training and the conditions for its organization, identifies the main
features of its technologization. The content of the concept of "educational service" in the system of
advanced training has been determined. An educational service in the field of advanced training of
teachers is a complex process aimed at the active transfer of knowledge, skills and abilities of a
professional nature to teachers during the educational program, in order to meet personal, group
and social needs in professional development, development of the intellectual potential of a person,
organization of education , society.

Keywords: monitoring, quality, professional development of teaching staff.

TEXHOJIOTI'USI MOHUTOPUHI'A KAYECTBA OBPA30OBATEJIBHOI'O
IMPOLHECCA B CUCTEME NOBBILIEHUS KBAJIM®OUKALIUU
Tamo6aeB H.C. (Pecny0iinka Y30exkucras)

Tawbaes Haum Cadvikosuy - cmapuiuti npenooasamei,
Kagedpa nedazocuxu u NCUXOI02Ul,
Hrcmumym nepenod2omosku u nosvluleHus Kearupurkayuu pykogooumenet u Cneyuaiucmos OOUKOIbHbIX
obpaszosamenvuvix yupesxcoenuil, . Tawkenm, Pecnyoiuxka Y3oexucman

Annomayus: 6 cmamve pPACCMAMPUBAIOMCS CYUHOCTG MOHUMOPUHSA KA4eCmed Kypcogou
HOO20MOBKU Nedazo208 6 Cucmeme NOSbIUEHUS KEaIupuKayuu u YCciosus e20 OpaHu3ayuu,
00031auenbl OCHOBHbIE NpUsHaKU e20 mexnonocuzayuu. Onpedeneno cooepoiicanue NOHAMUS
«obpasosamenvHas yciyea» 6 cucmeme nogvlutenus keamugurxayuu. Obpasosamenvhas yciyea 8
cpepe nosviuenus Keanupurayuu neda2ocuteckux pabomHuKo8 — 3mo KOMIIEKCHbIU NPOoYecc,
HanpaeneHnvlll. Ha OesIMeNbHOCMHYI0 nepedayy nedazocam 3HAHULL, YMEHUll U HABbIKOS
nPOhecCUOHANbHO20 Xapakmepa 8 X00e 00pa308amenbHOl HPO2PAMMDL, C YElbl0 YOO8IeMEOPEHUs
JIUYHBIX, 2PYRNOBLIX U 0OUeCmBEHHbIX NOMPeOHOCMell 6 NOGbIUEHUU KEANUDUKAYUL, DA3GUMUSL
UHMELLEKMYAIbHO20 NOMEHYUANA TUYHOCIU, OP2AHU3AYUY 00PA306AHUSL, 0OUECmEda.

Knrouesvle cnosa: mounumopuue, Kayecmed, MNOGbIUUEHUS KEATUQDUKAYUU Neda20SUtecKux
PAboOmMHUKO8.

OmHUM U3 OCHOBHBIX KOMIIOHEHTOB CTPYKTYPHI NEAAarorHuyecKOoTr0 MEHE)KMEHTA SBISETCS
MOHHUTOPHUHT KaK IPOIECC MOJNYyYEeHHS W TepepadoTKu HHPOPManuH O XOIe M pe3yibTaTe
00pa30BaTENbHOM  AESITENBHOCTH AJA MNPUHATHS HAa 3TOH  OCHOBE OIPEAEICHHOTO
YIPaBIEHYECKOTO PEIICHHUS.

MOHUTOPHHT UMEET Pl OTIMYUTEIBHBIX 0COOeHHOCTEH. Bo-TIepBEIX, OH MpeacTaBiseT coboi
LEJIOCTHYIO CHCTEMY, PEAIN3YIONIYI0 MHOXKECTBO (DYHKIMH (HETIpepbIBHBINA cO0p HHpopMauuy, ee
CTPYKTYPUPOBAHUE, aHAIM3, Nepejada AAaHHBIX A HCIOJIb30BaHMS B YIpaBIeHMH U 1p.). Bo-
BTOPBIX, MOXKHO BBLIEIUTH CJIEAYIOLIUE aCIIEKThl MOHUTOPUHIA, KOTOPBIE OTJIMYAIOT €r0 OT IPYIuX
OIM3KHMX WIN IIOXOXHX IeIarOTMYECKUX U IICUXOJIOTHIECKUX MPOLIECCOB!

® HENpephIBHOCTH (IIOCTOSHHBINA COOp JaHHbIX);
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® MAarHOCTMYHOCTh (HAJM4YME MOJAENU WIM KPUTEPHEB, C KOTOPHIMH MOXXHO COOTHECTH
peasbHOE COCTOSIHUE OTCIIC)KUBAEMOTO 00BEKTA, CUCTEMBI MM Tipoliecca) [4];

e qnpoOiieMHass OPHEHTHPOBAHHOCTh (BKJIIOYCHHE B COCTaB KPUTEPUEB OTCIIC)KUBAHUS
HauOonee MpoOJEMHBIX IOKa3aTelnell M KPUTEpHEB, Ha OCHOBAaHMM KOTOPBIX MOJKHO [enaTh
BBIBOJIBI O HEJIOCTATKaX B OTCIICKHUBACMBIX IIPOLIECCaX);

® TEXHOJIIOTHYHOCTh KPHUTEPUEB OTCIC)KUBAHUS (BKJIIOYEHHE B KPUTEPHUH MAaKCHMAalbHOTO
KOoNM4ecTBa HHOOPMAIIH PH COXPAHCHUH YI0OCTBA X OTCIIC)KUBAHUA);

® IUPOKHWH CHEKTP OOHAPYKEHHS N3MEHEHHH (BO3MOXXHOCTH BBISBICHHMS HEOOBIYHBIX HIIH
HETUINYIHBIX PE3YIIBTaTOB);

® HAay4YHOCTH (Hay4IHAass 000CHOBAHHOCTh MOJICIIH U OTCIIC)KHBAEMBIX ITAPAMETPOB);

® COBEpUICHCTBYEMOCTbH (BO3MOXHOCTh BHECEHHSI U3MEHEHHH B CTPYKTYPY MOHUTOPHHTA).

Wrak, nrobas cuctemMa ymnpaBieHHS KaueCTBOM JOJDKHA HMETh aJIeKBaTHYIO IOJIEPIKKY
MOCPEACTBOM MOHUTOPHUHTA Kak Ipolecca coopa, 00paboTKu 1 nepeadu HHPOpMaIuu.

OOpazoBarenbHasl yciayra B cdepe MOBBINICHHS KBATH(UKAIMU NEJarorndeckux paboTHHKOB
— 3TO KOMIIJICKCHBIN mmpouecc, HaHpaBHeHHLIﬁ Ha JCATCIIbHOCTHYIO NIE€pe€aavy negaroram 3HaHI/II‘/’I,
yYMEHHH M HaBBIKOB MPO(ECCHOHAILHOTO XapakTepa B XoJe 00pa30BaTelbHON MpOrpaMMbl, C
LENbI0 YIOBJIETBOPEHUS JIMYHBIX, T'PYIIIOBBIX M OOIIECTBEHHBIX MOTPEOHOCTEH B IOBBINICHUH
KBann(UKaNnH, Pa3BUTHSA HHTEIUIEKTYAIBHOTO IOTEHINAIA IMYHOCTH, OpPraHU3alul 00pa30BaHus,
obmecTna [1].

Ilens MOHHMTOpPHMHTA B CHCTEME MOBBIIICHHS KBAaTH(UKAIUA — COACHCTBHE OOECTICUECHHIO
KavyecTBa 00pa30BaTEIbHBIX YCIYT, IPEJOCTABIAEMBIX MIeJaroraM PernoHOB PecITyOnKa.

[lpu3HakW TEXHONOTHM3ALMH, KOTOPHIE OTJIMYAIOT MOHHTOPHHI KadecTBa ITOBBIICHUS
KBaJTU(HUKAINHI, BRITJSIAT CICAYIOIIAM 00pa3oMm:

e pasjeleHue Npolecca Ha Talbl, IPOLEeTyphl, ONepaIiiy;

® KOOpAWHAIUA u oCJICA0BATCIIBHOCTD HeﬁCTBHﬁ, HaIlpaBJICHHBIX Ha IMOJIY4YCHUEC
IIPOTHO3UPYEMOT0 pe3yibTaTa;

® OJHO3HAYHOCTH BBIIIOJHEHUS IPOLEAYP U ONEpaLUii.

O0pazoBarenbHbIC MOTPEeOHOCTH cirymarenei XapaKTepU3YIOTCS CIIEAYIOIMHU
0COOEHHOCTSIMH:

® TIpEeANOYTCHHE AKTUBHBIX METOJOB U TPEHUHIOBBIX (hOpM O0yUEHMS;

e yYacTHEe B BBIC3JHBIX IPAKTHUECKHX 3aHATHAX Ha Oa3e OOpas3lOBBIX OpraHM3alMH
o00pa3oBaHus;

e mpHoOpeTeHHE B MEpPHOA KypCOBOM MOJArOTOBKM HWH(OpManuu 00 WHHOBAIMOHHOM
MEXIYHapOJIHOM OIIBITE B CUCTEME 00pa30BaHMUs;

e ocymecTtBieHue B3aumoieicTeus ¢ UIIK B cdepe nzgatenbckoro aena;

e yyacTHe B paboTe CETEeBOT0 COOOIIECTRA.

KauecTBeHHass opraHmsainust 00pa3oBaTeNbHOTO Ipollecca B CHCTEME  IIOBBILICHHS
KBaJTM(HUKAIMN TaKXKe IMPeIrojaracT BO3MOKHOCTh ONEPAaTHBHOTO 0OMeHa MH(pOpMaIne MexIy
BCEMH €TI0 yJacTHHKaMHU, NpeIyNpexIeHUe Ieperpy3Kku, YETKoe pactpeeiaeHne GyHKIUNH MExXIy
BceMH cyObekrtamu. OpraHuzanusi KypcoB IIOBBINIEHUS KBaIM(HUKAaLWHM, TPEXIE BCEro,
IIpEeATIoaraeT Co3aanue OJIaroNnpHusATHEIX YCJIOBHH /s TPO(GECCHOHATIBHOTO U JINYHOCTHOTO POCTa
yuuTens B 00pa3oBarenbHO# cpene pecnyonkanckoro UITK.
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Abstract: this article discusses the use of interactive technologies in teaching students. Interactive
learning assumes a logic of the educational process different from traditional education, in which
learning proceeds not from the study of theoretical material to practice, but from the formation of a
new information base to its theoretical comprehension. The experience and knowledge of all
participants in interactive learning serves as a source of mutual learning. When participants in
interactive learning share their knowledge and experience, they take on part of the teacher's
functions, which increases their motivation in learning and contributes to its greater effectiveness.
Keywords: interactive, technology, training, listener.

HCIIOJIb30BAHUE HHTEPAKTUBHBIX TEXHOJIOT VM B
OBYYEHUWU CJIYIIATEJIEHA
XoamartoB I.C. (Pecnybiuka Y30ekucraH)

Xoamamos Dnep Coouxosuy - cmapuiuti 1eimeHanm, neoazoe-memooucm,
yuebublll omoen,
Depeanckuiiyuebnoiil yenmp Hayuonanonoii esapouu Pecnybauxu Yzbexucmarn,
2. @epeana. Pecnybnuka Y36exucman

Annomayus: 6 OAHHOU CMAmMbe PACMOMPEHO UCNONL30GAHUE UHMEPAKMUBHBIX MEXHOIOUU 8
obyuenuu crywameneil. Unmepaxmuenoe o0yuenue npeonoideaem OmaudHylo om mpaouyoHHO20
00pa306aHUsL IO2UKY 00PA306AMENLHO20 NPOYECcd, NPU KOMOPoM OOyYeHue NPoUcXooum He om
U3yUeHUsT  Meopemuvecko20  Mamepuaid K Npakmuke, a Om  (QOPMUPOBAHUS  HOBOl
unpopmayuonnou 6asvl K ee meopemuieckomy ocmulicienuro. Onvim u 3HAHUL 6CEX YYACMHUKOS
npU UHMEPAKMUGHOM OOVUEHUU CLYHCAM UCIOYHUKOM UX 83aumno20 00yyenus. Koeda yuacmmuuku
UHMEPAKMUBHO20 00VUeHUsl OeNSIMC I CBOUMU 3HAHUAMU U ONLIMOM, MO OHU Oepym Ha cebsi 4acmb
ynxyull npenooagamens, Ymo NOGbLUUAEN UX MOMUBAYUIO 8 OOYYeHUuu u cnocobcmeyem eco
bonvuteli dgppexmusrnocmu.

Knroueswvie cnosa: unmepaxmus, mexHono2us,, 00y4eHus, Cryulamerb.

[Monsitve «uHTepakums» (OT aHmI. Interaction — B3aWMOJIEWUCTBHE) BO3HUKIIO BIIEPBBHIC B
COLIMOJIOTUM M COLMAanbHOI mcuxonoruu. Jlas Teopuu CHMBOJIMYECKOIO UHTEPAKIMOHU3MA
(OCHOBOTIOJIOKHUK — aMmepuKaHCKui (uiocod k. Mua) XapakTepHO pacCMOTpEHHE Pa3BUTHS U
KHU3HEESATEIbHOCTH JIMYHOCTH, CO3MIAHUS UYEIOBEKOM CBOEro «SI» B cuTyanmsx OOIIEHHS H
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B3aUMOJEHCTBUSL C JAPYrUMU JoabMU. [2] B mncuxojoruum HHTEpakuuss — 3TO Mpolecc
B3aUMO/ICHCTBYSL, AUAJIOTa C YeM- 00 (HanmpuMep, C KOMITBIOTEPOM) HIIH KeM-JTH00 (4EI0BEKOM).

IlonsiTHEe «MHTEPaKTUBHBIN» MPOUCXOAUT OT AHTIIMUCKOTO «interacty («intery — «B3aUMHBII,
«acty — «IeHCTBOBATbHY).

CrenoBarenbHO, «MHTEPAKTUBHBIE METOMBLY MOXKHO MEPEBECTH KaK «METOABI, IO3BOJISAIOIINE
CIIymaTesnaM B3aHMOJICHCTBOBATH MEXKIY COOOI.

«/HTepakTHBHOE OOyUYCHHE» PAacCMAaTPHBACTCS KaK «CIIOCOO IMO3HAHMS, OCYIISCTBISIEMBINA B
(opMax COBMECTHOW AeATENFHOCTH oOydarommuxcsy» [3]. DTO U €CcTh CYITHOCTh WHTEPAKTHBHBIX
METOJIOB, KOTOpasi COCTOMT B TOM, 4YTO OOydeHHE MPOUCXOOUT BO B3aHMMOJCHUCTBHH BCEX
ciymaTeneil u npenogasareis (puc. 1).

CAYINaTeIb

!

Hpenonaaareﬂﬁ cnym'areﬂh

I

CIVIOATEIb

Puc. 1. Bzaumooeiicmsue 6 npoyecce 00yueHus

Ilo cpaBHeHHIO ¢ JIpPYTMMH METOAAMH HHTEPAKTHBHBIE OPUEHTHPOBAaHBI Ha Oojee LIMPOKOE
B3aUMOJICHCTBUE CIIyIIaTeNId HE TOJIBKO C IpenojaBaTeleM, HO W Jpyr C JpyroM M Ha
JIOMHHUPOBaHUE aKTUBHOCTH CITyIIATENH B IIpoliecce 00ydeHusI.

AXTHBHOCTh TIPENOZABATENs] YCTyNAaeT MECTO AaKTUBHOCTHM CIyIIAaTeNH, a 3ajadei
IIperno/aBaTeNss CTaHOBUTCS CO3J[aHUE YCJIOBHH Al MX MHMIMATHBBL. OH peryimpyer y4eOHO-
BOCIITATENbHBIA IpOIlECC ¥ 3aHMMAaeTcsl ero oOmeHd opraHu3anmed, ompenenss oOiee
HarpasJeHHe (TOTOBUT 3apaHee HEOOXOAMMBIE 3a/laHusl U (POPMYJIUPYET BOMPOCH! MM TEMBI JUIS
0o0CyXJeHUsI B TPYNIaxX), KOHTPOJIHMPYS BpeMs UM TOPSAAOK BBHINOJIHEHWS HAaMEUEHHOTO IUTaHa
pa6OTLI, JlaBasg KOHCYJIbTAllUH, Pa3bsACHAA CJIOKHBIC TEPMHHBI, IOMOTasA B Cliyda€ CEPbLE3HBIX
3aTpyJHEHUM.

K akTuBHBIM U HWHTCPAKTUBHLBIM METOAAM OTHOCAT, TaKUM o6pa30M, JiMuaib T€, KOTOPBIC
CTPOATCA Ha IICHUXOJIOTMYCCKUX MCEXaHU3MaX YCUIICHHUSA BJIMSAHUA T'PYIIIBI HA NPOLECC OCBOCHUA
KaX/IbIM YJaCTHHKOM OIIBITA B3aUMOJECHCTBUSA M B3auMooOydeHus. [5] Taxue MeTOIB! SBISIOTCS
MHHOBAIITMOHHBIMH O6p330BaTeJ'II)HI)IMI/I TCXHOJIOTUAMH.

VYueOHBIH Tpolecc, ONMPAIONIMNHCS Ha HCIIOJNL30BAaHMHM WHTEPAKTUBHBIX METOJOB OOy4YeHUs,
OpPraHM3yeTCsi C y4YeTOM BKJIIOYEHHOCTH B TIPOIECC IMO3HAHMS BCEX CIyIIATEeIH TpYyNIbl 0e3
nckimovyeHnss. CoBMeCTHast JIeSITEJIbHOCTh O3HAyaeT, 4YTO KaKIbI BHOCHT CBOW OCOOBIH
WHIMBHUIYaJIBHBIA BKJIQJ, B XoAe padOTHl HIET OOMEH 3HaHWSIMH, HJIEsIMH, crocobamu
nesitenibHocTH. OpraHu3yloTcs WHAWBUIyalbHas, MapHas ¥ TpyNmoBas padoTa, HMCIONB3YeTCs
NIpOEKTHast paboTa, POJIEBBIE HUIPBI, OCYIIECTBIISIETCS PabOTa C JOKyMEHTAMH M Pa3IMYHBIMU
HUCTOYHUKAMH I/IH(I)OpMaLII/II/I. I/IHTepaKTI/IBHBIG METOABI OCHOBAHBI HA MPUHIHIIAX BSaHMOHeﬁCTBHﬂ,
aKTUBHOCTH 00y4aeMBIX, OIIOpPE Ha IPYMIIOBOH OIBIT, 00s3aTeNbHON 00paTHOH cBs3u. Co3maeTcs
cpena oOpa3oBaTeNbHOr0 OOIEHHMS, KOTOpas XapaKTepH3yeTCsl OTKPBITOCThIO, B3aUMOJIECTBHEM
Y4aCTHHUKOB, PaBC€HCTBOM HX ApPTYMCHTOB, HAKOIIJICHUEM COBMECTHOT'O 3HAHHUA, BO3MOXHOCTBIO
B3aMMHOM OIICHKHU U KOHTPOJIA.

WHTepakTHBHBIE METOABI 00yUYEHHUSI MOYKHO pa3/ielInTh Ha UTPOBBIE U HEUTPOBBIE.

WrpoBele HMHTEpPAKTUBHbIE METOJIBI OOyYeHMs: JeioBas y4yeOHas Wrpa, poseBas MHrpa,
TICUXOJIOTHYECKHUI TPEHHHT.
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HewurpoBbie MHTEpaKTHBHBIE METOBI OOyUYEHHUS: aHalM3 KOHKPETHBIX CHTyaluui (case-study),
IPYIIIOBBIE JUCKYCCUH, MO3TOBOM LITYpPM, METO/IbI KOOIIEPATHBHOTO 00y4YEHUSI.

K 4ncity akTHBHBIX U HHTEPAKTUBHBIX METOI0B 00yUYEHUS] OTHOCUTCS] HHTEPAKTUBHAS JICKIIHSL.

WHrepakTiBHAs JeKIusi 0ObEIUHSCT B ce0e acleKThl TPaJUIMOHHOMN JEKIUU U TPEHHUHIOBOK
urpbl. JTOT (opMaT JIEKIMH HUMEET CMBICNI HCIIONb30BaTh B TEX CilydyasX, KOrJa HOCHUTEIEeM
YHHUKAJIBHOW MHQOpMAaIUH sBisieTech BBl (Mm Ipyroil mpeaMeTHBIH KCIepT) W KOTAa pecype
BPEMEHM W JPYTruX HH(OOPMAIMOHHBIX HCTOYHHUKOB OTPAHWUYCH (IIPOOIEMHAs JEKIHWS, JEKIHS-
KOHCYJbTAIlWs, JEKIUsI — Mpecc-KOH(GEPEHIs, JEeKIUsS BABOEM, JIEKIHI-Oecena, JEKIus-
JIICCKYCHSI, JIEKIUSI-IPOBOKANNS, JTEKIUS-ACCIIEI0BAHNE, JICKINI-BU3YaTH3aLUs U JIP.).

JlenoBast Urpa MMHUTHUPYET Pa3JIMYHBIC ACTIEKTH YEJIOBEUECKOH AKTHBHOCTH M COLMAIBHOTO
B3aUMOJCHCTBUS, CHUMAET MPOTHBOPEUNS MEXIy aOCTPAKTHBIM XapaKTepoM ydeOHOTO MpeaMeTa
U pealbHBIM XapakTepoM NpodecCHOHAILHON AesTeNbHOCTH. PosieBas urpa ucroib3yercs Uis
peleHust KOMIUIEKCHBIX 3a/1a4 YCBOEHHS HOBOI'O MaTepuaa, 3aKpeIUIeHUs U pPa3sBUTHUS TBOPUECKUX
crocoOHoCcTel, a Takke s (GopMUpoBaHHs 00mEeydeOHBIX yMeHHH. OHa IaeT BO3MOXKHOCTD
y4aluMcs IOHATh U U3Y4YUTh MaTepUall ¢ pa3IMyYHbIX MO3ULUH.

NHTepakTHBHBIE TEXHOJOTMH IIOMOTAIOT CHITh HEPBHYIO HAarpy3ky oOydJaromerocs,
NEPECKIIOYUTh €ro BHUMAaHUA, a TaK K€ B XOJC 3aHATHA MPOUCXOAUT IMOCTOAHHAsA CMCHaA (bOpM
00yUeHHS.

WHTepakTiBHOE 00yYeHHE MPEAIOIaraeT OTIAMYHYIO OT TPaAUIIMOHHOIO 00pa30BaHMS JIOTHUKY
00pa3oBaTeNbHOTO  TpoIlecca, IIPU KOTOPOM OOy4eHHE IPOMCXOAUT HE OT H3y4YCHUS
TEOPETHYECKOT0 MaTepHaia K MPaKkTHKe, a OT (JOPMUPOBAHUSI HOBOH MH(YOPMALMOHHOH 0a3bl K ee
TEOPETHYECKOMY OCMBICIICHHIO. OTIBIT M 3HAHUS BCEX YYACTHHKOB IPH MHTEPAKTHBHOM O0ydIEeHUH
CIIy’)KUT UCTOYHMKOM HMX B3aMMHOro oOyueHus. Korma y4yacTHHKHM MHTEPaKTHBHOTO OOy4YeHUs
JIENSITCS CBOMMH 3HAHHMSIMH M OTIBITOM, TO OHHU OepyT Ha ce0sl yacTh (DyHKIMI NpenoaaBares, 4To
MOBBIIIACT UX MOTHBAIUIO B O0YUCHHUH U CIIOCOOCTBYET ero 0oJbiieii 3 (heKTUBHOCTH.
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Abstract: the article reveals the relevance of the formation of professional competence of teachers
and educators of preschool educational institutions (PEO). The concept of "professional
competence" is revealed. The importance of specially organized information and methodological
support of the process of forming professional competencies among PEO specialists is indicated.
The principles of development and implementation of information and methodological support are
described. The conclusion is made about the need for a more complete study of issues related to the
construction of a system of information and methodological support for the formation of
professional competencies of preschool teachers.
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NHOPOPMALHNOHHO-METOANYECKOE COITPOBOKIAEHUE
CIHEIUAJIMCTOB 100
Hcaxonxaea H.A. (Pecny0iimka Y30ekucran)
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AHHOmMauua: 6 cmamve pACKpbIBAemCcs aKMYaibHOCMb QOPMUPOBAHU NPOPECCUOHATLHOU
KOMNEemeHmHOCIMU nedazo208 u eocnumameneii OOUKOIbHbIX 00pA306aMENbHbIX VUPENCOeHU
(AOO0). Packpeisaemcs nowsamue «npopeccUOHATbHAS KOMNEMeHMHOCMbY. YKasvieaemcs
BAJICHOCb  CHEYUATLHO OP2AHUZ0BAHHOZO UHPOPMAYUOHHO-MEMOOUHECKO20 CONPOBONCOCHUS
npoyecca Gopmuposanus npogheccuonanrbHblx Komnemenyuti y cneyuaiucmosg JJOO. Onucamvi
NPUHYUNLL  paspabomiku U  6HeOpeHusi UHQDOPMAYUOHHO-MEMOOUYECKO20 — CONPOBON’COCHUS.
Henaemcs 661600 0 HeobxoOumocmu 0Oo0nee NONHO20 UCCIE006AHUSL GONPOCOG, CBA3AHHBIX C
nocmpoenuem  cucmemvl  UHGOPMAYUOHHO-METNOOUYECKO2O — CONPOBOHCOEHUA  HOPMUPOBAHUL
npogheccuonanvHvix komnemenyuil nedazo2os JJ00.

Knwuesvie cnosa: JIOO, Oowkonvuas o006pa30eamenvHas oOpeanHu3ayus, uH@GOPMAyUoHHO-
Memoouueckoe conpogodcoerue, npogeccuonanvrvle komnemenyuu, cneyuanucm /J00.

The quality of the educational process in a preschool educational organization (PEO) largely
depends on the competence of teachers and educators. At the same time, pedagogical competence
as an integrative personal resource [1] includes many practical aspects: a high level of knowledge,
abilities and skills, work experience, the ability to implement the range of tasks facing a modern
PEO specialist, which is reflected in the possession of information technology, effective
interpersonal communication, empathy, the desire for professional development ... In this regard,
the problem arises of creating conditions for the improvement and development of professional
competencies of PEO specialists. We believe that specially organized information and
methodological support with such a condition will allow preschool education specialists to more
effectively master professional competencies both during periods of advanced training and in the
course of professional activities directly in preschool educational institutions.
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The relevance of formulating the problem of developing effective mechanisms for information
and methodological support for the formation of professional competence of PEO specialists is the
need to resolve the following set of contradictions between the importance of the formation of
professional competencies as a process of growth of the professional potential of a teacher's
personality and insufficient development of methodological work technologies focused on the
formation of professional competencies of pedagogical workers in PEO.

The effectiveness of methodological support and support using modern information and
communication technologies in the process of professional development of teachers has been
proven by numerous studies [2, 3]. Organized information and methodological support allows you
to create conditions for specialists to master the latest methods, principles of working with children
and their parents, contributes to a more complete disclosure of the creative potential of teachers and
educators, allows not only to accumulate, but also to disseminate the experience gained among
colleagues. However, we still observe insufficient elaboration of the mechanisms of information
and methodological support for the formation of professional competencies among PEO specialists.
The organizational and managerial conditions and mechanisms for the construction and
implementation of information and methodological support for the process of forming the
professional competence of teachers and preschool educators still require study.

We believe that the development and implementation of information and methodological
support in the process of forming the competencies of PEO specialists should be based on the
following principles:

* Consistency and complexity;

» Differentiated approach to drawing up the educational trajectory of each PEO specialist;

« Scientific nature;

* Continuity - information and methodological support should be carried out constantly, both in
the course of professional development and in direct work in the preschool educational institution;

* Measurability - the presence of an objective system evaluating the results of the formation of
professional competencies;

* Orientation to practical activities.

Summing up, we conclude that pedagogical theory still requires a more complete study of
aspects related to the construction of a system of information and methodological support for the
formation of professional competencies of preschool teachers, based on the principles of network
organization and the use of modern effective support mechanisms.

References / Cnucox niumepamypul

1. Ramazanova E.A., Useinova A.A. Methodological support for the development of professional
competence of pedagogical staff of preschool educational institutions [Metodicheskoe
soprovozhdenie razvitiya professional'noj kompetentnosti pedagogicheskih kadrov DOU] //
Science and education today [Nauka i obrazovanie segodnya], 2020. Ne 6-1 (53).

2. Olefir L.N. On tutor support for teacher training in the information and methodological center
[O t'yutorskom soprovozhdenii povysheniya kvalifikacii uchitelya v informacionno-
metodicheskom centre] // Problems of modern pedagogical education [Problemy sovremennogo
pedagogicheskogo obrazovaniya], 2019. Ne 64-1.

3. Avvo B.V. and others. Andragogical aspects of teacher training: information and methodological
service "Profile of growth" [Andragogicheskie aspekty povysheniya kvalifikacii pedagogov:
informacionno-metodicheskij servis" Profil' rosta"], 2019.

91



METHODOLOGY OF TEACHING STUDENTS IN HIGHER
PEDAGOGICAL EDUCATION TO WORK PORTRAIT IN THE
“GRIZAIL” METHOD OF PAINTING
Khudoynazarova O. (Republic of Uzbekistan)

Email: KhudoynazarovaS73@scientifictext.ru

Khudoynazarova Ogiloy — Lecturer,
DEPARTMENT OF FINE ARTS,
JIZZAKH STATE PEDAGOGICAL INSTITUTE, JIZZAKH, REPUBLIC OF UZBEKISTAN

Abstract: this article gives data on how to perform works out in a systematic grouping utilizing the
strategy of “Grizail”’, which could be a key step in educating understudies of academic colleges to
work with representations.

It is known that in image preparing it is vital to precisely reflect the color of the protest being
drawn, to grant it a comparing color. This is often too a key component in head picture handling
works out. To do this, you must to begin with ponder the haziness of the picture, discover and
depict the features of the shape. In this case, you have got to perform works out within the Grizail
technique. Since when this is often done, the volume of the head shape makes it simple to memorize
to uncover it. In expansion, when handling a picture with a single color, it'll be conceivable to pay
more consideration to the shape and estimate of the question (in still life), the head (in
representation). Since the brightness of the color, the gloss is auxiliary. In this case, it is
conceivable to make strides the procedure and strategies of utilizing the brush to a few degrees.
Keywords: portrait, painting, Grizail, composition, methodical consistency.
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Working on a human image requires a part of information from the craftsman. Such necessities
require the ponder of perusing, the collection of both hypothetical and down to earth encounter, the
capacity to apply them in hone. Sometime recently working on a human head portrays, the
understudy must have learned to carefully work still lives on different subjects. Something else it'll
be troublesome to attain great comes about. The handling of a human head image can be isolated
into a few stages within the shape of a fundamentally being with each other. They are:
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» Execution of the main image in the technique of "Grizail".

» Depiction of the head image in daylight environment.

» Display the artificially illuminated state of the head image.

» Depiction of the main painting in the open air in a "plein air”.

The study of the head image begins, as regular, with the "think about" of the impossible to miss
characteristics of the individual being drawn. To do this, to begin with pencil drawings [1, 165], a
few short-term depictions are performed. In a single color, frequently brown “mars” or dark
combined with white, the picture decides the shape of the human head, the relationship of
starvation, how it looks in connection to the foundation, the history of the most parts in it. After
completing such subordinate work, it is advisable to begin the most assignment and move on to the
preparing of a point by point picture. In a long-term picture, in any case, each detail is carefully
considered and handled.

The use of a compliment brush when portray is done, permitting each level to be emblazoned in
segments agreeing to its shape. Since the brush is utilized within the heading of the shape. Greases
(smears) represent each piece [2, 119]. When preparing the head picture, genuine consideration
ought to too be paid to its natural condition. Because everything around it contains a certain impact
on his appearance. The foundation plays an especially vital part in uncovering the picture. Because
the head being drawn is darker or darker than it looks within the "outline". Hence, it is superior to
hone the set in two diverse positions, with a light and dull foundation.

In the event that the head is lit up straightforwardly or from the side of the picture, each portion
(detail) in it'll appear bulging, and after that it'll be helpful to work it as an entire picture. When the
shape-tone relationship is to begin with coordinates into the kag, the little pieces are moreover
prepared in detail. In this case, of course, it is vital to pay consideration to the shadow-light,
reflection (reflex), and to reenact it in its put. Light of the head with a counterfeit light source gives
great comes about when performing the assignment "Grizail". When this can be done, the question
being drawn will see clear, fresh. The estimate is well caught on. It is best to begin by appearing
the shape of the head from its shadow area so that the picture can be prepared as a entirety. You'll
be able at that point switch to semi-shadow reflexes. Once the foundation is completely created, at
that point portraying the head is futile. It is superior to treat both similarly. This will make it
simpler to show the picture as an entire. After finding the most "outline" of the head and expelling
the shadows, it is conceivable to move on to the littler components, working on them to a few
degree in detail.

After picking up encounter working with the portrait "Grizail", you'll be able do works out in
color. In this case, all shades are utilized successfully. Within the case of perfect think about of
color patterns, it is way better to perform the work out outside, within the open discuss, that’s,
within the "plain discuss". The reality that the understudy continuously does such work as
homework will increment his encounter.

Working on a human head portray is a critical portion of acing the "Grizail" strategy. It is
known that picture handling, whether it is pencil or portray, is carried out in a conditional way in a
scholastic way. In such an interconnected presence, the movement within the methodological
arrangement serves as a calculate within the fruitful completion of the preparing task.

Working on the head portray, of course, starts with the improvement of a few assistant pencils,
the choice of area, the ponder of the particular shape highlights of the head of the stone worker.
Utilizing them viably, a pencil drawing of the head is drawn on the texture.

What the cast looks like in color can also be understood by developing several sub-colors [3,
55]. In this case, it’s shadow-light relationship, color properties, integrity, the ratio of color to the
background (background) by determining the shape of the cat. It is with the help of this carefully
prepared and carefully practiced pencil and colored paper that the main task — academic work —
is accomplished in detail. Teaching students to work with portraits in the " Grizail " method of
painting should be carried out in the following methodological stages:

1. Achieving integrity of the large shape of the light and shadow of the head and clothing parts
relative to the background;

2. Study all the pieces of the form piece by piece and reflect in detail.
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3. Generalization of the form, bringing the "constructive" aspects of the image's hue, color and
structure to a unified state.

The first of the three steps mentioned above is easy to perform because it has been mastered a
lot during the previous practical tasks. The next two stages will be studied as a result of future
training. In the second stage, basically all the parts of the head that are considered to be muhigya
are worked out in as much detail as possible, with a thorough analysis of the size and shape.

But the detail should not detract from the overall large shape and large color generalizations.
One of the conditions that must be taken into account when processing the color and shape of each
small element is its ratio to the large volume and the total color gamut.

The process of reflecting small parts of the head image, especially the eyes, eyebrows, nose,
mouth, ears, etc., is a very delicate and labor-intensive work. When describing them, many things
need to be solved with intelligence and experience. For example, some students may be able to
express the eyes, eyebrows, nose, oris with lines, not paying much attention to the fact that they
have their own shape, size. However, it is not difficult to notice that each shape has a bulging shade
and the size is different from the color. To do this, they can be identified and compared by
comparing their differences. At the same time it should not be forgotten to go to the differences in
their color.

It is also important to find, accurately, and accurately describe the proportion of the head to the
background, whether it is dark in color or dark in color. It requires the achievement of a holistic
view of the overall appearance of each part of the head, despite the detailed processing. There are
also cases where the student does not understand the shadows in the head image correctly and
becomes very dark or hungry without working. Excessive exaggeration and brightening of the rays
(reflexes) also undermines the overall color integrity. However, the reflected rays must be inside
the shadow, within it. Excessive exaggeration of them will cause the shadow part to crumble.

At the stage of generalization of the work, special emphasis is placed on the fact that all the
detailed and detailed parts are subject to the "fold form". In the words of the well-known Russian
pedagogue-artist P. Chistyakov, "in the portrait, the eye must be consciously depicted with all
precision, the nose and mouth must be more comfortable, and others can be generalized."

In conclusion, it should be noted that exercises should not be limited to classroom work only.
Doing homework regularly and diligently is an important factor in enhancing a student’s
experience.
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The idea of the social, activity and creative essence of a person in the broad sense asserts a
personal or personality-oriented approach in pedagogy. It means an orientation in the design and
implementation of the pedagogical process on the person as a goal, subject, result and the main
criterion of its effectiveness, requires recognition of the uniqueness of the person, his intellectual
and moral freedom, the right to respect, thereby reflecting the main guideline of the humanistic
paradigm. Within the framework of this approach, it is assumed that both teachers and students
treat each person as an independent value, individuality, and not as a means to achieve their goals;
this requires personalization of pedagogical interaction and adequate inclusion of personal
experience in this process. The personal approach in the broad sense of the word assumes that all
mental processes, properties and states are considered as belonging to a specific person, that they
are “derivatives, depend on the individual and social life of a person and are determined by its
laws” [1]. As S.L. Rubinstein emphasized, “in the mental form of the personality, various spheres,
or features, characterizing different aspects of the personality are distinguished; but, for all its
diversity, differences and contradictions, the main properties, interacting with each other in a
specific human activity and interpenetrating each other, merge in the unity of the personality "[2].

The main task of personality-oriented education is to create a student's knowledge of
professional foundations as meaning for the formation of motives for learning, that is, the content
of education includes emotional-value, personal elements that are determined by intersubjective
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relationships in the learning process. The essence of personality-oriented education lies in the fact
that the forms, methods, relationships between teachers and students are built in such a way as to
ensure the development of the personal components of the mental world of students, values,
motives, attitudes, preferences on the following principles:

1) the person is in an active attitude to the world and to himself, the activity of the trainee acts
in his creative manifestation;

2) the principle of naturalness, which allows to take into account the natural characteristics of
the learner (physiological, psychological, anatomical, etc.) and, accordingly, its age characteristics.
This principle provides for the organization of the educational process to rely on the natural
properties of the student, for example, his curiosity, activity, ability. This approach focuses on the
development of his emotional sphere, in particular interest, motivation to study the material, to
stimulate a sense of satisfaction, a sense of success from a successfully carried out activity;

3) the principle of productivity aimed at productive creative activity, at creation of real
learning products. This provides internal increments not only in the form of knowledge, skills and
abilities, but also in terms of the spiritual development of the individual, as well as the formation of
experience - both educational and cognitive, and socio-cultural, contributing to the socialization of
the spiritual properties of the individual;

4) the principle of autonomy provides for an increase in the proportion of students'
independence, the presence of elements of self and mutual learning [3]

5) In the traditional educational scheme, the student's subject is set by external goals that
do not affect his motivation, and this educational model first connects the student with a
vocation, and then motivated by the vocation, a subject is introduced specifically addressed to
the student as different types of activities (lecture, seminar, lesson, practical lesson etc.) If the
structure of traditional education was reduced to the "subject - teacher - student" scheme, then
in this model the structure of the educational process became different: "student - vocation -
subject - occupation - student".

The development of experience is based not on traditional teaching, but on dialogue,
communication between the teacher and the learner, encouraging the latter, designing their life
goals and plans.

Personal experience cannot be given in the form of programs and textbooks. It is introduced
into the educational process thanks to the pedagogical skill of the teacher and special technologies
that the teacher must master. The pedagogical technologies include joint activity of the participants
of the educational process, dialogical approach in teaching when carrying out joint search of the
meaning of the problem being studied, game approach when some conflict situation is modeled and
requires independent decisions, performance of some social role, set approach when the studied
material is presented as a vital task (problem), significant and solved in practical relation. The
main idea of this technology is to create conditions for active joint learning activities of students in
different learning situations. In such cases, if students are grouped in small groups (3-4 people
each) and given one common task, stipulating the role of each group member in the task, then a
situation arises in which everyone is responsible not only for the result of their work, but also for
the result of the whole group. That is why the weak try to find out from the strong all the questions
that they do not understand, and the strong are interested in that all the members of the group, first
of all the weak, thoroughly understand the material, and at the same time the strong one has an
opportunity to check his own understanding of the question. Thus, through joint efforts, gaps are
closed, new knowledge is formed, and experience is gained in solving the problem. This teaching
technology creates in the classroom a situation of demand for personal manifestations, independent
judgments and assessments, decision-making by students. To use the presented technology, the
teacher needs to represent his own personal potential, emotional and volitional capabilities, life
experience, be able to create various situations by setting complicating tasks, problematic tasks,
dialogue, educational and business games. The task of the teacher is not only to provide a system of
knowledge, abilities, skills, but also in the process of forming this system to ensure that it is the
result of the relationship between the perception of knowledge and the active work of the mind, the
development of thinking, the ability to creatively operate with the acquired knowledge. An
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important condition of the classes is to create an environment where each student believes in his or
her abilities, which requires a sufficient supply of knowledge to complete the task.
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Abstract: the article analyzes the features of the national rhythm of Uzbekistan, identifies the
characteristic features of its differences from the West. The fundamental principles of the national
rhythm are revealed, starting with the treatises of the thinkers of the East of the Middle Ages, who
left the most important information about the understanding of sound, acoustics, modes and
intervals, the development of music in accordance with the rhythm of poetry, rhythmic
accentuation, durations, ways of complicating the rhythm and transition from one type to another.
The structure of 11 rhythmic circles, created by the music theorist and poet Abdurrahman Jami,
which constitute a kind of root, the basis of the foundations of the national rhythm, is examined in
detail, a comparative analysis with modern circles of the rhythm of Uzbek musical art is carried
out. It was revealed that the rhythm of art in Uzbekistan today is not a vicious circle, but a spatio-
temporal sphere, which is always open to new trends and metamorphoses. The article examines
specific director's concepts, experimental findings and methods, original stylistic solutions of
modern directors in specific productions of the Uzbek theater.

Keywords: rhythm, tempo, energy, dynamics, message, movement, time, space, Central Asia,
metamorphosis, rhythmic circles, aleotorics, rhythm formula.

CHUHTE3 HOBEMIIINX PUTMO®OPMYJI 1 HAIIMOHAJIBHOM
CAMOBBITHOCTHU PUTMUKHN
B COBPEMEHHOM CIHHEHOTI' PA®WH Y3EEKHUCTAHA
Casuenko K.B. (Pecnny0simka Y30ekucran)

Caguenxo Kpucmuna Braoumuposna — npenodasamens,

Kageopa uckyccmsa acmpadst U MACCO8bIX NPeOCmagneHull,
Tocyoapcmeennulil uHcmumym uckyccme u Kyismypol Ysbexucmana,
akmpuca,

Tocyoapcmeennviii akademuueckuti pycckuti Opamamuyeckuii meamp Ysbexucmana
2. Tawxenm, Pecnyonuxa Y3bexucman

Annomayus: 8 cmamve nPOAHATUIUPOBAHBL OCODEHHOCTNU HAYUOHATLHOU pUmMuKY Y30exucmana,
BbIABNIEHBL XAPAKIMEPHbIE YePbl ee OMAUYUs OMm 3anaoHol. Buisenensl nepeoocHo6bl HAYUOHATLHO2O
pumma, HauuHas c¢ mpakmamog muvicaumeneti Bocmoka Cpeonegekogvs, Komopvie o0Cmasuiu
sadicHeliue c8e0eHUsl 0 NOHUMAHUYU 36YKA, AKYCMUKY, 1A008 U UHMEPSAL08, PA3GUIMUL MY3bIKU 8
COOmMEemMcmeuy ¢ pummom Nod3uu, PUMMUYecKoll aKyeHmuposKe, OIUMENbHOCAX, CHocobax
VCIIOJICHEHUS pUmMa U nepexood om 00H020 6uoa k opyeomy. Iloopobro paccmompeno cmpoenue 11
PUMMUYECKUX KPY208, CO30AHHbIX MEOPemUKOM My3blku u nosmom A6oyppaxmanom [ocamu,
KOmopble COCMABNAION C80e00pAa3HblLil KOPeHb, OCHOBY OCHO8 HAYUOHANBLHO20 PUMMA, NPOBEOEH
CPABHUMENbHBIIL AHATU3 C COBPEMEHHBIMU KPY2aAMU PUMMUKU Y30EKCKO20 MY3bIKATbHO20 UCKYCCMEA.

98



Buisigneno, umo pumm uckyccmea Ysbexucmana ce200HA - He 3AMKHYMblL Kpye, d
NpOCMpaHCmMEeHHO-6PeMentas  cghepa, KOmopas 6ce20a OMKpPbIMA HOBLIM MEHOCHYUAM U
memamopgposam. Hccnedosanvl KoHKpemHble pencuccepckie KOHYenyull, IKCnepumMeHmanbHvle
HAXOOKU U Memoobl, OPUSUHATbHBIE CIMUTUCMUYECKUE PeuleHUsl COBPEMEHHbIX PedCUCCEPOs 6
KOHKPEmHbIX HOCMAHOBKAX y30eKcKo20 meampa.

Knrouesvie cnosa: pumm, memn, sHepeemuka, OUHAMUKA, MNOCHLL, OBUMCEHUe, BDEMS,
npocmpancmeo, Llenmpanvhaa Aszus, memamopgosvi, pummuueckue Kpyeu, aneomopuxd,
pummogopmyna.

Teatp Y30ekucrana ceroHs co3qaéT HOBYIO KyJIbTYPHYIO apaaurMmy. PaccMatpuBas Mup Kak
IUTIOPAIINCTHIECKUI yYHUBEPCYM, TI€ B3aMMOJCHCTBYIOT pa3lHYHbIC HAPOABI W TPAIHIUH,
MHOT000pa3Hble PHUTMBI, JUIA Tearpa Y30eKHCTaHa — 3TO CIIOCOO OCO3HATh CaMy JKW3Hb, B
KOTOPOM MBI )KUBEM, U BOCCO3/aTh €€ Ha clieHe. JTa UJes CO3ByYHa HBIHEIIHEMY 3Tally pa3BUTHA
TeaTpaJIbHOW MBICIH B Y30€KHCTaHe U, BOOOIIE, OOIEMUPOBBIM TEHICHLUSIM B cepe KyIbTyphl U
HCKyccTBa. Ameiuiupysi K Hacyiennio Bocroka, coBpeMeHHbIE pexuccépbl o0oramaroT o0pazHyo
CHUCTEMY HApOJIHON MY3BIKH, Pa3BHBAIOT KAHPOBYIO CTPYKTYPY, MOAUGHLUUPYIOT CTHIUCTHKY U
crocoObl (hopmMooOpazoBanus. JJaHHBIN mpollecC OpraHUYHO coueTaeT aBe TeHacHIH. C OmHOU
CTOPOHBI, COXpaHA€TCS Hallla HalWOHAJIbHAs CaMOWACHTH(HKANWS, YTO CBA3aHO C
HCTIONIb30BAaHMEM HCKOHHO BOCTOYHBIX 3aKOHOB OpPTaHM3AI[MH MY3bIKaJbHOHW LEJOCTHOCTH, TaK M
Marepual, TpaJUIMOHHBIE MEJIOAWH M HAICBBI, 3alaJHble KOMIIO3HTOPHI CO3IAIOT HOBBIH
MY3bIKaJIbHBIA METasI3bIK, ONPEAEIIIONIHIA Oy TyIee HCKYCCTBA.

CoBpeMeHHast CreHa - ecTh (DPPOHT pUTMHUYECKHX JeiicTBHHA. VIMEGHHO BpeMsi pacKphIBacT
00pasbl MaMsTH - apXETHUIIbI, IIPOJIMBAET CBET HA PUTMHUUYECKYIO CTPYKTYPY U OOBEIUHSET TENO C
JyXOM. 3pHUTeNb MpPU3BaH OOLIAThCS C AKTEPOM IOCPEICTBOM CBOMX YyBCTB M (anTazuid. U yem
Oosiee akTEPHI JIENAIOT CBOKD PUTMHUYECKYIO SHEPTHIO 00Jiee HACHINEHHON M MOCTOSIHHO OLIYILAIOT
ee T0JICO3HATENbHO, TeM OoJiee UX Tejla CTAaHOBSTCS SAPOM DHEPrMHM U MOIIHBIM HCTOYHHUKOM
ucKkycctBa. Telno CcTaHOBUTCA IofieM OWTBBI, COCYIOM Ui OpOXKEHHS U CPEACTBOM
XYI0KECTBEHHOTO BBIPA)KEHHS, YTO SBJSAETCA HACTOSIIMM KIIOYOM K BOIUIOIIEHHIO CAMOTO siapa
MIOCTAaHOBKH. PaccMOTpMM TeHEe3HC OCHOB HAIMOHAJIBHOTO PHUTMA, BEPHEMCS K cHenuduke,
TEHJCHIUSM M BO3MOXXHOCTSIM BOCCO3/IaHHMS MCKOHHO HAaIMOHAJIHHOTO pUTMa HAa COBPEMEHHOM
y30EeKCKOH CIICHE.

B LenrpanbHoii A3un CyIIECTBYET CBOSI MHOTOBEKOBAs MHTEPIPETAMS PUTMa W MOHMMaHHE
purMmdeckoro copepkumoro. bmmkamii w Cpemamit Boctok B IX B. yxke wu300mIoBan
¢dunocohcKkUMU TpyJaMu M TpaKTaTaMH, KOTOPBIE 110 CEH JIeHb SBISIOTCS IIEHHBIM TEOPETHYECKUM
HaclleIMeM JUIs HAI[MOHAJBHOTO PUTMa, B TO BpeMs kKak B EBpome yuéHble oOpaTuinmuch K 3TOH
KaTeropuu My3bIKU 3HaUuTeNbHO no3xe - B XI[-XIII Bekax.

Anb—®epranu (okosno 798-861), pazpaboTtaBmmii crielpUUecKre BOCTOYHBIE PUTMHUYECKHE
¢burypsl 1 GopmyIbl, a TaKkKe CrocoObl YCI0KHEHHSI PUTMA U TIEPEXOZ OT OJHOTO BUAA K PYTHM,
110 MpaBy ABJIACTCA OCHOBOIIOJIO)KHUKOM TECOPUN MY3BIKH BocToxka.

N6u-Cuny (ABunenny, 980-1037) B «Kuure ncnenenus», «KHure cmaceHus», B pasfenax,
TIOCBSIILIEHHBIX MY3BIKE, HHTEpECcOBajla, MPEX/IE BCEro, crenupuKa puTMa, Kak OJHOTO M3 BHJOB
XYJO0XKECTBEHHOI TepalmuM MHOTMX TeJNeCHbIX HeayroB. Emé Torgja oH 3agymblBancs Haj
YHHUKQJIBHOH CHOCOOHOCTBIO pPHTMa 3MOLMOHAILHO BO3/EHCTBOBAaTh HA CIyHIATeNsl W Jae
W3JIEYMBATh IICHXOJIOTHYECKUE TPaBMBI, HAIoJ00KHe COBPEMEHHOro MeToja apT-Tepanuu. VIOH-
CuHa faBanm puUTMy clefymwomiee omnpeneneHue: «PUTM-3TO coderaHue YOapoB, OTAEIEHHBIX
ompeeIEHHBIMHU IPOMEeXKyTKaMu BpemeHm» [ 1, c. 300].

Cpenneasmarckuii Mpiciaurenb Anp-Papadu (871-950) B TtpakTtatax «O Kimaccupuranun
putMay, «bobIIoi TpakTaT 0 My3bIKe», «My3bIKaJIbHbIE CTUIIN» pacCMaTpUBaJl HAYKY O MY3bIKE
KaK MaTeéMaTU4€CKYI0, U B TO K€ BPEMs, OTAaBAJI MPECATNTIOYTCHUE U OCTCTUYCCKUM BOIIPpOCaM pruTMa
1 BO3JCHCTBUS €ro Ha XyHO0XXECTBEHHOE BocTpmsiTHe denoBeka. OH 3aHMMAalCs BCECTOPOHHHM
HCCIIEJOBAaHUEM 3BYKa, aKyCTHKH, JIaJI0B M MHTEPBAJIOB, a TAKXKE 3aTParuBal IPOOIEMbl Pa3BUTHS
MY3bIKH B COOTBETCTBUU C PUTMOM I1033HH.
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U3 yrBepxknenuii Anp-®apabu cieoBano, YTO «MYy3bIKaJIbHBIN MEPHUOJ COOTBETCTBYET CTUXY,
(paza — MoSYCTHUIINIO, MEJIOJUYECKHE WICHBI (Ppa3bl — yacTsM MOJIYCTHIINS. JTa HayKa ONHPajIach
Ha TOXJIECTBEHHOCTh 3aKOHOB CTHXOCJIOKCHMS 3aKOHAM PHTMa M 3aKOHaM pUTMa — 3aKOHaM
My3bIkn» [2, ¢.79].Takum obpazom, putMm B LleHTpanbpHOW A3HMM CUHMTAICS CBA3YIOLIMM 3BEHOM
MEXAy Hod3ueld W My3blkod. CTHXOCIIOKEHHE M MY3blKa pa3BUBAjach MO apaOCKoil cucteme
METPUKH, KOTOpasi Ha3blBajach «Apy3». 1 MEpBUYHON PUTMUYECKOW €IUHUIIBI, TO €CThb, AJS
MIPOM3HECEHUsI CIIoTra, TpeOyeTcst onpeaeIEHHOe KOIMIECTBO BPEMEHU. Takoe CI0XKEHHE PUTMA U
MeTpa SBIAETCS KBAaHTUTATHUBHBIM, IPOINE TOBOPS, KOJIMYECTBCHHBIM. bBIM30CTE K My3BIKE
Hambomee XapakTepHAa HMMEHHO JUIS J3TOTO KBAHTHTAaTHBHOTO CTHUXOCIOXKCHHS, TAE CIIOTY
COOTBETCTBYET HOTA (KaK JUINTEIBHOCTh U BHICOTA 3BYKA BO BPEMEHN).

PutMudeckne mnepuoapl BBIPAXANNCh B BHAC ONPEACIEHHBIX COoYeTaHWil cnoroB. OnxHm
CIy’KWJTH U1l 0003HAUYEHHsT PUTMUYECKOTO CONPOBOXKICHUS, APYrHe — JUisi 00O3HAYCHUSI pUTMa
CTHUXOTBOPHOI'O TEKCTA.

I'oBopst 0 My3sike BocToka B CpeiHEeBEKOBbE, CIEAyeT OTMETUTh, UTO, €Il€é He MOJBEprIIUCh
BJIMSHUIO 3amajia, OHa OblIa 3aMKHYTOH U MOHOJIMIHOW B 3By4aHUH, OJHOOOKOH M HEJOPa3BUTOH B
IUIaHe TapMOHHUM, M OPHEHTHPOBAJach, MpEXJE BCEro, Ha CJIOBO, KOTOpoe Belo e€ 3a cobOoi
(cBOCOOpa3Hast Xy/10’KECTBEHHAs! HAllEBHAsI PEYb).

Abnyppaxman Ixamu (1414 - 1492), HO3T-MUCTHK, TEOJOT M TCOPETHK MY3BIKH, CAUHUILY
W3MEPECHUS]  AJHUTENBHOCTH  ONpEAesieT  CleAyromuM  obOpasom: «Bceskas  (BpemeHHast)
JUTNTEIBHOCTD, PA3ZICIIIONIas BE HUKPE, MOXKET OBITh TAKOH, YTO MEXLYy STUMH ABYMS HUKPE yXKe
HeT OoJbIlie MecTa JUIs eIé OAHON HUKPE B MEIIOANIECKOM XoJie. Takast AIIUTeTbHOCTS ... SBISIETCS
eIMHUIICH BeeX ApYyrux (oOpa3oBanuit u3) HUKpe» [3, c. 50].

Ecnu mepeBoiuTh Ha MY3BIKIBHBIM $3bIK HAIIMX JHEH IJIMTENBHOCTh «HHKpE», TO OHa
aHaJOTM4YHa COBPEMEHHOMY My3bIKaIbHOMY pasmepy 1/8 . «Huxpe» Moria yBeau4uBaThCs B
HECKOJIbKO pa3, KpaTHOW caMoil cebe (4eTBepTh, MOJOBUHHAS, ) HO TepBas IIUTEIbHOCTH(
BOCbMasl) Ha NPaKTUKE BCTPEYAETCs PEIKO, TaK KaK «B CHIIy €€ COBIIQJCHUS C HHUKpe, OHa
HaXoJUTCs BHE couzMepumoct» [3, ¢. 51].

Takum oOpasom, uMeHHO AOmyppaxmad J[kamMu TIIATENBHO pazodpan <«JIUTEIBLHOCTH» B
apabCcKoi pPUTMHYECKOH TEOpWH, KPOME TOTO, OH SIBISIETCS cO3JaresieM OKoyo 11 pUTMHYecKux
KPYTOB, KOTOpBIE OH 3a(UKCHPOBaI 15l 0003HAYEHUSI MY3bIKAJIbHOM PUTMHUKH U pa3MepOB, J1aB UM
omnpeienéHHbIe YeTKue Ha3BaHus .OTCIeNB CTPYKTYpPHBIE OCOOCHHOCTH PHUTMHYECKHMX OCHOB
Bocroka, MBI MOXEM OTMETHTH, YTO XapaKTEPHOH UYEpTOW JJIsI BOCTOYHOTO PUTMA SIBIISETCS
CHUHKOIIMPOBAaHHOCTh. PaBHOMEpHas M HEpaBHOMEpHAas IEPEMEHHOCTh XapaKTepHa sl 3THX
KkpyroB. Tak Kak B 3amajiHON My3bIKE CHHKOIIA Yallle BCErO SIBISIETCSI HapyLIIEHHEM PUTMHYECKOTO
MOPSAKA, OYEBHIHO XapaKTepHOe paszanyre MexX Ty My3bIkoi 3amaga u Bocroka.

PuTMuueckre Kpyru XapakTepHbl W Uil HAlMOHAJIBHOTO pPUTMa MY3bIKM UM TO33HU
VY36exucrana. 9To CBO€OOpa3HbI KOPEHb, OCHOBA B TEOPHM KPYI'OB; OHHM HA3bIBAIOTCS acCib U
Gypyb (4TO JOCIOBHO MEPEBOAMTCS KaK «BETBHY», B €/1.4. - «BETBbY). YacTh U 1esi0e B y30€KCKOM
puTMe-ocHOBa OCHOB. OCHOBHOW CUMBOJIMYECKUN CMBICT-3aMKHYTHIN KpyT (KoHIIenus kpyra-kak
CMBIKaHHE KOHIIA C HAadajoM), KOTOPBIH B TEOPHH Y30EKCKOTO PUTMa IPOSBISIETCS Ha ABYX
ypoBHsX. «PykH» (cToma), «acib» (KOCHOBA, HCXOI»), «KY3B» («UacThy) «3ap0» («COESAMHEHHUEY),
«baxp-cromay, «MOTHIA» («HAYAJI0»), «Maxpak» (KKOpEHb»), «HaKopaT» («coeIuHEeHHE
PUTMHYECKHX YAAapOB») KaK 4acTH €IUHOTO IIEJIOro, 3TO CTONBI MY3BIKaJbHOTO M MO3THYECKOTO
puTMa — 0003HaYaIOTCA TEPMUHAMU JIp. B oTHOIIEHNH 3aKOHYEHHOTO KpyTa, T.€. LeJoro, Hanboee
YacTO  HUCIOJB3YEMBIMH  SIBISIFOTCSL  «yCylb», <«JpKam»  (cuctema), «goupa»  (Kpyr),
MOAPa3yMeBaIONINe HEKYIO «COBOKYITHOCTEY, U «0axp» (MHOKECTBEHHOCTH).

CymecTByeT TakXke yCIOBHas (opmyia I OTCYETa PUTMHUYECKUX CTON «(HOBHI WIH
adgobmI-TadobUI», KOTOPAs UCIIOIL3YETCs, B OCHOBHOM, B y30ekckoi mo33uu. «bym Oak O6aka
O0akko» - emé omHa Gopmyna, GuKCHpoBaHHAS, B OCHOBHOM, JUISl pPUTMa, UCIOJIHIEMOTO Ha
YAapHBIX HHCTpyMeHTaX. [IpucTampHOe BHHUMaHHE B COBpPEMEHHBIX TeaTpax Y30ekucTaHa
CTalo yIeNAThCSA MOCTAHOBKE CIIEKTAKIIEH, CO3/JaHHBIX 110 MOTHBAaM BOCTOYHBIX ITPOU3BEACHUH,
KOTOpBbIE OTJIMYAIOTCS MOHYMEHTAJIbHOCTBIO, YCIIOBHOW MeTapoOpHYHOCTBIO (OPMBEI U
coJ/iep)KaHusl, CBOEH yHHKaJIbHOH crienn(uKkoil puTMHYECKOTo ycrpoiictBa.  MHTepec
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MHUPOBBIX pexuccépoB K BocToky Heuccsikaem; ux oOpamieHHEe K OpPHEHTAJIbHBIM MOTHBAM
3apo’KJaeT NPOHUKHOBEHHE B TE€ATPAJIBHBINH SI3bIK CHEIM(PHUUECKON MHTOHALMH, PUTMHYECKOMN
OpraHu3anyy, CTWINCTUYECKIX HIOAHCOB, U, HAKOHEL, CO3/1aéT HOBBIE OpUTMHANIBHEIE (OPMEI
Ha CTBIKE CIIMAHHUS MUPOBBIX KyNbTyp. be3ycloBHO, HpOSIBIATBCA OPHUEHTAIBHBII MOTHUB
JIOJKEH HE TOJILKO B (hopMe, HO M B COACPIKAHUU MOCTAaHOBKU. YacTO PeXHUCCEPHI MBITAIOTCS
BHOBb OOpAaTHUTBCA K HCTOKAM 3PEIHITHBEIX (GOpPM IpaMbBl - K MarmdeckuM pHUTyallaM H
«aKyCTUYECKUM MEIUTALUAM», JEHCTBUE TOXOKUM HA LIEPEMOHUIO.

YnauHpIM 3KCMEPUMEHTOM, KOTOPBIA CYIIECTBYeT Ha cleHe Y30ekuctane yxe 10 ner
(moctranoBka 2010 roma), cTaja MOCTaHOBKA IO MOTHBaM Cy¢wuiickoil mosmer Anmmmepa HaBown -
«Cewmp yn» B Teatpe Mapka Baiisa «nbxom», COBMECTHO € POCCHICKOM cTyauer «SounDramay
B crmexrakiie BoccoeqMHMIACH TPAOWIIMOHHAS My3blka BocToka M IWHaAMHWYHBIE PUTMEI 3araja,
o0OpazoBaB OHIOJSPHBIN Xaoc AByX oSHepruil. [lnacThka BOCTOYHOrO TaHIA U CAEPIKAHHOCTH
€BpOIIEHCKOro XecTa, ele 3aMeTHas YJIOBUMOCTb, JJIETAaHTHOCTh O(HCHBIX KOCTIOMOB U HECTpbIE
LBeTa y30EKCKMX XalaToB, BCE 3TO MOKHO pacCMaTpPUBATh KaK €AMHBIN (hakTOp KOHTPAcTa pUTMa,
KOTOPBII HAXOAUTCS Ha CTHIKE BCEX UyBCTB BOCIIPHUSATHUS, AHATOTUYHBIM CHHECTE3UH.

OKCIIEpUMEHTHl HaJ PUTMHUYECKHUM COJIEp’KaHMEM M BBIXOJ U3 «KJIACCUYECKOTO Kpyra» -
HEeMNpocTas 3a/ladya ¢ PeKUCCEPCKON TOUKHM 3peHUs, TaK OHA CBsI3aHa U ¢ paboTOoil ApaMaTypros, HO
BBIHY’KJIEHA, MOPOM, MPUHATH OTKa3 OT TPEX NEPBOOCHOB - MECTa, BpeMEHH, AeicTBHs. HoBBIii
3pUTENh TPeOyeT HOBAaTOPCKUE PEIICHUs, a0kl BOCIIPHHAMATh KaK UCTOPHICCKHUE TIPOU3BEICHIUS,
TaKk M KIACCHKY, COBPEMEHHBIM B3IJLAIOM, C OOHOBIEHHBIMH PECypCcaMH, COOTBETCTBYFOIINM
JIUHAMUKE U TEMIIO-PUTMOM BOCIIPHUSATHSI CETOIHSIIHETO THS.

B TocynapcrBenHom AxkagemmdeckoM Pycckom [pamatmdeckom Teatpe VY30ekucrana,
PEXUCCEP-TIOCTAHOBIUK U TeaTpajbHbIN nesTens Y30ekucrana - baxtusap XaMUAOB 3peiHIIHO
BOIUIOTHJI MSITh 3CKHM30B IO MOTHBaM «Xamchl «Aumiepa HaBow» mo cBoeil coOcTBeHHOU
putModopmyie. CiioBa Ha MeOIUYHOM «(dapcu» (OpUrHHAIIBHBIE PParMeHThl TEKCTa U3 IM03M Ha
«papcu» B npourennr HapoaueiM aptuctoM Y30ekucrana —Ad3anom AsumoudeM PagukoBbM),
MYy3bIKa, HCTIOTHAIONIAsICA Ha NCKOHHO HAI[MOHAJIBHBIX HMHCTPYMEHTax (Ioipe, 9aHre, Harpe, caTo)
W TaHel] CMEUIMBAIOTCS B €IUHBIN PUTMUYECKUUA KOJIOpUT BocToka, KOTOphIl nepemaér camyro
TOHKYIO CYTh CyQUiiCKO# cBepx3amaun camoil «Ilsrepuub». Purmodopmyna, koTopast sBisercs
OCHOBHBIM HHEPreTHYECKUM «SIAPOMY» CIIEKTAKIISL, Yallle BCEro — JEMTMOTHUB B CIIEKTaKJIE, KOTOPBIH
TOJIKAET €ro K COOBITHHHOMY W JEHCTBCHHOMY pa3BUTHIO. VIMCHHO PUTM BEIET CIIEKTaKiIb U
pacckas3biBaeT COOBITHS COBPEMEHHBIM TEATPAIBHBIM S3BIKOM, TIEPEBOMS €T0 Ha S3BIKH BCEX MIECTH
YYBCTB, CIMBAIOIIMXCS B CO3HAHUM 3pUTEIIS BOEAUHO.

AHanoruunyio ¢opmyny b. XamumoB Hcmoib3oBal B CBoel crieHorpadhum «PeBuzopay,
pa30aBisas KJIACCHUECKYIO IIOCTAHOBKY CYIIECTBOBAaHHEM Ha creHe lleTpymku, pycckumu
HapOJHBIMH MOTHBAaMH OpOJSYMX MY3BIKAHTOB U PSDKEHBIMH, «00ajaraHuB» OecHopsIOYHBIM
SIPMapOYHBIM PUTMOM KJIACCHYECKOE JIeHCTRO.

Pexucc€pbl MoryT mpuOETHYTh M K BEIIECTBEHHONM TOMOIIM TpPeaMeToB, (K MpUMEpY,
HaxXOXXJCHHS Ha CIIEHE CTAPHUHHBIX YacOB C ITOJIOMAaHHBIM MEXaHH3MOM BBUIETa «KYKYIIKH,
KOTOpble OEeCrHoImagHo OTCTYKHMBAalOT METPOHOMOM  YIIE[miee BpeMs), 4YTOOBI CO31aTh
ONpeNENEHHBI MEXaHU3M, CUETUUK PUTMHUUECKOTO BocIpuaTus. OTCI01a MOXKHO 3aKJIIOYUTh, YTO
MaTepusi puUTMa Ha CIIEHE — 3TO HE TOJIBKO MPOCTPAaHCTBEHHO- BpeMEHHas cdepa, HO H
CHUMBOJIMYECKHI MUP MPEAMETHBIX M BEIIECTBEHHBIX ITOKa3aTeNei, IMEIONIX CBOU (DPU3UUECKHE U
KayeCTBEHHBIE CBOMCTBA BO BPEMEHH, K IPUMEPY, TEKYUECTb.

PaccmoTpuM Taxke pUTMUYECKYIO CTPYKTYpPy IOCTaHOBKU €Bpomeickoro pexuccepa Kemans
CynTaHoBa ¢ BenymuMu aktépamu Teatpa Mapka Baiing «nsxom» B Y30ekuctane (2018 r.). Ero
«AHTHTOHY» CMEJI0 MOXXHO Ha3BaTh 3PENHIIEM-PUTYajOM, COBMEIIAIONINM BOKaIbHO-XOPOBOE
JIEHCTBUE, PUTMHUUYECKUH TaHEl] U OTCTPAHEHHYIO INOITUYECKYIO JEKJIaMalUio, KOTOpas CILyXKHUT
OCHOBHBIMH KPHUTEPHSIMH BBIPAKCHHS TPAruveckoro myxa. M MOCTOSHHOE CONMPHUKOCHOBEHHE C
ChIPOM 3eMJIEN, KaK CUMBOJI BEYHOTO BPEMEHHU B MPOCTPAHCTBE )XKU3HU U cMepTH. Pexuccép 31ech
CTOJIKHYJICS C ONIPeAeNEHHON 3a1aueii - 3apuKCUpoBaTh OMpENeIEHHOE BpeMsl Ha CIIeHe. 371eCh MbI
MOYKEM 3aMETHUTh, YTO COBPEMEHHBII akTep, paboTast Ha/l aHTUYHOM TpareJueH, Takke pacKpbhIBaeT
C TmoMouplo cedst BpeMs, PHUTM, pa3BUBAE€T €ro MaTepuio, CTPEMSLIYIOCS CBEPHYTHCS U
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OTPaHUYUTHCS OMHOW (pa3od U cHOpMUPOBATH MaIyr HACK ponu. JKenas MOAYEPKHYTH, UTO
HacToilumMBas paboTa akTepa HaJ MCIUICHHBIM TEMIIOM B aHTUYHOM TpareJud MOPOXKIACT
pa3Ho00pa3HbIC B3PBIBBEI U IMPOMEKYTOUYHBIC, HETPCIBUACHHBIC BPEMCHA C TYCTOH PUTMHUYECKOM
sHepruedl. Mbl yOEOWINCh, YTO MPAKTUKYIOIIME AaKTEPhI, YacTO CTAJIKUBAIOTCI B CBOHX
HCCIICIOBAHUAX C Takod (pazoil pexuccépa «MemieHHOEe BpeMs UMeeT menb» [4, ¢. 51]. Dtor
MeTon paboTHl HAX pPHTMOM FHMEET TEepPeKPECTHBIE AaHAJOTH C PEeXUCCEPCKOW TEXHUKOM
BBIJAIOIIETOCS COBPEMEHHOI'O TIPEYECcKOro TeaTpainbHOro nesarens- Teomopyca Tepsomosyca,
KOTOpBIM B CBOMX TpyZaxX OTKpPBIBAET MyTh K SIAPY pUTMa aHTUYHBIX MOCTAaHOBOK. Yaie Bcero,
HMEHHO TEJIO0 MOPOXKAAET BPEMsI, KOTOPOE B CBOIO OUEPEIb POXKAAET PUTM, KAK HOCUTEND CMBICIIOB,
YyBCTB U 00pa3oB. BpeMs pUTMHYECKN OPraHU3YET TEJIO0 M MOPOXKIAST HEOXKHUIAHHbIC KOCBCHHBIC
TEJECHBIE U SI3bIKOBBIE OCH, CJIOBA-IIYJIM, TATYYYIO IE€CHb, COBEPLICHHO AEKOHCTPYHMPOBAHHBIM
MOHOJIOT, KOTOPBIH MOXET UMETh WHOM CMBICI, 1aTh OOEIIaHUe HOBOTO.

Kemanes CynaTaHoOB Takke HCIOJB3YET aleaTOPUKy — METOJA KOMIIO3MIIUH, AOIMYCKAIOUINi
BapraOCIbHBIC OTHOIICHUS MEXIY JJICMCHTAMH MY3bIKaJIbHONH TKaHU (B TOM YHCIC — HOTHOTO
TEKCTa) U MY3BIKaJIbHOH (POPMBI, a TakKe CBOOOIHAS PUTMHYCCKAs WUMIIPOBH3ALUIO, B KOTOPOUH
9JIEMEHThl KOMIIO3HUIIMM YETKO OOYCIIOBIEHBI aJITrOPUTMOM CYIIECTBYET KaK CEpHUS UHCTBIX
KOHCTaHT, TOTOK BHOPUPYIOIICH 3BYKOBOM MaTepuu, KaJeiI0CKoIa HeH, 3HaKOB, aCCOI[HAIIN.

PaccmoTpuM ewmié onuH cnekrakip, nocraBieHHbli Ha cueHe TAPITY3 ['maBHbIM pexuccépom
- Bamuxanom YwmapoemM (2019 1.). OcHoBoii mia crekTakins "OmuHOKas Jomka' craia apama
HApOJTHOTO THcarens Y30ekcucTaHa JpkuHa Arzama - "TaHXo Kaluk, €Xyja JICBOHAHUHT Op3ycH'.
[IprTya 0 BBICOXIIIEM MOPE U OMYCTOILEHHBIX AyLIaX HAUMHAETCS C TPEBOMKHO 3BOHSIIETO KOJIOKOJIA U
yxozAeit Boasl (KOTOPYIO Ha CIIEHE BOIDIONIAET CBETIIO TOy00e IMOJIOTHO), MEIUICHHO YTEKAIOIIEH co
cueHbl. Ilecok, pacchlllaHHBIA Ha CLEHE, KOTOPBIMA 3a4epIbIBACT U IIEPECHINTACT B JAJOHIX IVIABHBII
IepOii, CJIOBHO «IICCOYHBIC YacChl», KAK CHMBOJ HEOOPATHMMOCTH, 3BE3[HOC HEOO M 3BYK KOJIOKOIA,
PEXYyUIM MPOCTPAHCTBO HACTOSIIETO HA YacTH - KAaK CHMBOJ BEYHOCTH; BCE ITO aJeKBaTHOE
COBPEMEHHOMY BOCIPHSTUIO 3BYKOU3BJICUCHHUE M BHU3YaJbHBIM psijl. MIHTEpECHBIM pElICeHHEeM CTall
BBIXOJIbl aKTPHC B QlIIX KApaKaJIMaKCKUX HAIMOHABHBIX HApsAaxX MOJ] HApOJHbIE MOTHUBHI B Hauale,
Cepe/IvHE M KOHIIE CTIEKTaKIIsl, COBEPIIAONINE PUTMUUECKIE JIBHYKEHHS CKOPOM BMECTE C YTEKAIOIIUM
«B HHMKYZa» MOpeM. ElMHEHUs! CTaTUKKU C aKTUBHBIM JIBKEHUEM B IOJIHYIO BEJIMUYMHY, KOOPIUHALIUIO
3ByKa M JKECTa, COUCTAHNE SHEPTETUUECKON HATIOTHEHHOCTH B3IYISIA U TITyOOKOH MOPaIbHOM CKOpOH 1
OITyCTOIIEHHOCTH JIyIT;- BCE ATO BEAET K MOMEHT-popme. MoMeHT — (opma 0co00 XapakTepHa Ui
npuHIMIa BocToka v oTpaxkaeT BOCTOUHYIO UACIO «BCE BO BCEM». Peub UIET 0 KOHLETIMHA BPEMEHH, B
KOTOPOM TIPOIIIIOE, HACTOSIIee U OyAyIee CIIMBAIOTCS B OJJHO MTHOBEHHIE.

Pexuccép ocyuiecTBisieT Takxke METOJ PUTMHUUECKOIO KOHTpAcTa: MEepexo] OT MYCTOThHl — K
HaMoJHEHHOCTH, OT CTaTHYHOrO OE3MOJIBUS MH3aHCIIEH - K JABW)KCHHIO, a TOpOH, Jaxe K
HEOXHMIAHHBIM 37IeCh 3CTPAIHBIM 3JIEMEHTaM XOpeorpad)uueckoro Homepa (KJIHIl, KOTOPbIH SIKOOBI
CHHMAIOT IpsIMO Ha cueHe). TemM He MeHee, peXHCCEPBI, CO3/AaBas aKLEHT HAa PUTMHUYECKOH
MHTOHAIIUY, TIPOM3BOJIS Ha CIIEHE CIUIaB MY3BIKH, CIIOBA M JBWKEHHUS, MPEXJE BCErO, JOJDKHBI
crapatbcs JocTHdb d(dekra, UYroObl B cleHorpaguu He ObUI0O OTACNBHBIX BCTaBOK,
BBHIOMBAIOMIMXCSI W3 OCHOBHOTO Koprmyca npambl. HWHTepec y30ekckoid crieHorpadun K
MY3BIKaJIbHOMY aBaHTapay MpPOSBISICTCS HAa YpoBHE (opMOoOpa3oBaHUs. YBICUCHHUE 3allaJHOW
MY3BIKOH TaeT UMITYJIbC K CO3JaHUI0 HOBBIX PUTMHUYCCKUX (DOPM CIIeHOTpadUu: OTKPHITOH (POPMEL,
ayeaTopuYecKor (POpMBI, cTaTHUECKOU (hopMBbl, MOMeHT-(hopMbL. Takum 00pa3oM, HIMEHHO B cdepe
PUTMHUKHU TPOSBIISIOTCS NPU3HAKK €IMHUYHOCTH, CHUHTYJSIPHOCTH KaKI0M HalMH, YyBCTBEHHO
BBISIBIIIOTCS. OCOOCHHOCTH MEHTAIBHOTO W HAIIMOHAJIBHOTO MBIIUICHUS. TeM He MeHee, MBI
yOexxaaemMcs, 4TO PUTMHKA B cIleHOTpaduu Y30eKHcTaHa - 3TO MPOCTPaHCTBEHHO-BpEMEHHAas
cthepa, koTOpas Bcerja OTKpPHITA HOBBIM TEHACHIMSM M TpaHCchopMamusM B HCKYCCTBE, W
MpeACTaBIseT Cco0OM OpraHWYHBIA CIUTAaB  HAIMOHAIBHO-CAMOOBITHOTO, TPAJAUIIMOHHOTO,
HOBATOPCKOTO, U WHANBUIYAIBHO-aBTOPCKOTO.
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Abstract: in the field of psychology, there are a number of practical lessons on the formation of
leadership qualities, which are reflected in practical exercises based on interactive teaching
methods. The article examines the theoretical foundations of interpersonal communication and
discusses ways of developing leadership qualities in a person.

The science and practice of modern psychology recognize that it is difficult to study the activities of
the individual in isolation from the social sphere. Emphasizing that information about personality
psychology is given, it requires more attention to the study of socially existing laws of personality
development.

Keywords: personality, personality psychology, personality activities, communication, leadership,
self~-management, student personality, leadership qualities, training, master classes.

OOPMUPOBAHHME JIMAEPCKUX KAYECTB HA OCHOBE PA3ZBUTUA
KOMMYHUKAIIMA B TUYHOCTH
Yoaiinyiaes H.T. (Pecny0inka Y30ekucran)

Yoéatioynnaes Hypuoourn Toxup oenu — 6a306bwiti 00KmMopanm,
Kageopa ncuxonozuu,
Tawxenmckuil 2ocyoapcmeenuwvill nedazosudeckutl ynueepcumem, 2. Tawkenm, Pecnyonuxa Y30exucman

AnHOmayua: 6 obiacmu  NCUXONO2UU  CYyWecmeyem psa0  NpAKMUYecKux —3aHAmui  no
Gopmuposanuio IUOEPCKUX  KAYecms, KOmMOpble HAXOO0SM OmpajdceHue 6 NpPaKmuyeckux
VAPAJCHEHUAX HA OCHOBE UHMEPAKMUBHLIX Memo0o8 obOyuenus. B cmamve paccmampusaiomcs
meopemuuecKue OCHOBbL MEeJCIUYHOCMHO20 OOWeHUs U PACCMAMPUBAIOMCS CHOCOObI Pa36Umus
JUOEPCKUX KAHeCM8 8 YellogexKe.

Hayxa u npaxmuxa cospemenHou ncuxonocuy nPUsHAiom, 4mo mpyoHO U3y4ams OessmenrbHOCHb
uenogeka 6 ompuige Om coyuanrbHol cepwvl. Tloouepkusas, umo uH@OpMayus 0 NCUXOAO2UU
JUYHOCMU Oana, oHa mpedyem 60NbUE20 6HUMAHUA K UZYUEHUIO 0OWEeCMBEeHHO CYWecmByIouux
3aKOHO6 PA36UMUS TUYHOCTIU.

Knioueswvie cnosa: nuunocms, nCuxono2us AUYHOCMU, MUYHOCMHASA OesAmelbHOCmb, 00weHue,
JUOEpPCMBO, CamMoOynpasietue, JUYHOCMb CMyOeHma, audepcKue Kavecmed, odyueHue, macmep-
KAAaccul.

Consequently, the XXI century, which is the age of high information technologies, is also
characterized by increasing attention to the human factor. After all, the desire to manage their own
emotional experiences, to have a sincere healthy relationship with loved ones is growing day by
day among ordinary citizens. One of the aspects that requires attention in this regard is the ability to
treat, interact and express oneself to others. In addition, the main goal in the education of young
people is the formation of leadership qualities in their social relations, thereby forming their
leadership qualities [1, p. 81].

Communication is a necessary condition for human life and activity. It is through
communication that people get the opportunity to master nature and work together to meet their
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individual needs. In the process of communication, certain images and models of human behavior
are formed, and then they enter a person. A person’s thinking, ability to analyze and evaluate the
world and his image is formed in the process of communication.

Communication is a multifaceted process of developing connections between people, arising
from the need to work together. The main reason why a person is called a product of social
relations is that he is always in the circle of people, in the sphere of interaction with them, which
indicates that one of the most leading and influential activities of a person is communication. In
human relationships, it refers to the exchange of thoughts, feelings, worries, and joys that initially
occur between people.

As people communicate, as the experience of the relationship between them increases, qualities
such as commonality, similarity, and harmony emerge between them, they understand each other at
a glance, and in some cases the intensity of such communication leads to the opposite reactions - a
situation of tiredness from each other, the absence of speech.

Communicative activity is a state in which individuality, uniqueness, diversity of knowledge
and imagination of each person are manifested, and thus it has attracted humanity for centuries.
Therefore, the role and potential of the sciences in society, which deals with communication, its
aspects, nature, techniques and strategies, teaching communication (social psychological training),
has increased dramatically. Communication involves the exchange of information between
collaborators, and such information exchange is defined as a communicative aspect of
communication. When people engage in communication, they use language as one of its most
important means.

The second aspect of communication is that the interlocutors exchange not only words but also
actions during the speech process, which is called the interactive aspect of communication. Finally,
the third aspect of communication is called perceptual, in which the interlocutors are able to
perceive each other. Thus, in the process of communication it is possible to conditionally
distinguish three aspects, namely, communicative (communication), interactive (interaction) and
perceptual (mutual perception). The unity of these three aspects is manifested in the
communication process as a way of organizing joint activities and joint actions of the people
involved. According to the above definitions, communication can be broadly defined as follows:
communication is a process of interaction of at least two people, during which information is
exchanged, relationships are established, developed.

K.Yaspers, E. Fromm, M.S. Kagan’s research shows the unity of the roots of interpersonal,
intergroup, and interethnic relations in human and human life, showing that the destinies of the
people of the world are interdependent, they believe that no individual, no life of any nation, no
culture can remain or develop in isolation from others [2, p. 126].

L.S. Vygotsky also argues that the main weapon and means in interpersonal relationships is the
process of dealing. According to him, in interpersonal relationships, first of all, communication is
the main tool, and then the means of behavior. Because a person retains the function of behavior
even when he is alone, it is also clear from the views of L.S. Vygotsky that behavior manifests
itself in the forms of intereorization, i.e. internal speech, and externalization, i.e. external speech,
behavior. It appears that the socialization of the individual occurs as a result of the treatment.

Research conducted under the direction of B.F Lomov revealed that the reason for
strengthening the cognitive process of interpersonal communication and communication is that
respondents exchange information, plan activities together and monitor each other during the tasks.
According to V.N. Myasishchev’s concept of “Psychology of personal relationships”, the person is
characterized by a “dialogic” nature, the product of personal experience of interaction and
interaction with other people. As a result, a person has an inner force that drives him, such as the
level of interest, emotional power, desire, need, social orientation, and this is reflected in his
experiences, behavior, actions.

The analysis of V.N. Myasishchev’s works on the psychology of interpersonal relations shows
that the process of communication develops not only in the influence of personality traits,
character, inclinations, abilities, but also in the mental processes of the participants in
communication. Therefore, a special aspect of the work of V.N. Myasishchev is evident in the
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disclosure of the characteristics of the relationship between the mental processes of the participants
in communication with its psychological structure. In the book “Social Psychology” G.M.
Andreeva suggests the structure of 3 different tasks and complex processes that occur in
interpersonal relationships as follows:

1. The communicative side of communication, i.e., as a process of interaction or exchange of
information between interlocutors;

2. The interactive side of communication, i.e. as a process of influencing the behavior of the
interlocutors;

3. The perceptual side of communication, that is, as a process in which the interlocutors
perceive and understand each other [3, p. 229].

It should be noted that the development of communication in a person depends on the system of
interpersonal relationships and the level of communication with others [4, p. 92]. In addition, the
development of communication in them, in turn, can be determined by the composition of
knowledge, skills and competencies about the environment, as well as the reserves of knowledge
acquired in the educational process. The development of organizational and communication skills,
especially during the student period, can be explained by the fact that they develop leadership
qualities.

It should be noted that the nature of interpersonal relationships differs from the nature of social
relations in its essence: - their necessary specificity - is the emotional (emotional) basis. Therefore,
interpersonal relationships can be seen as a factor of the psychological “environment” of the group.
The emotional basis of interpersonal relationships is an event that is born and concentrated on the
basis of specific “emotions” that arise in people’s relationships with each other. Thus, in order to
form leadership qualities in a person, it is necessary to emphasize the methods and means of
communication and their influence. Communication training, leadership training, and master
classes are key to this. This is due to the fact that a person can also acquire initial leadership
qualities through self-development methods. In addition, of course, trainings and master classes of
specialists are effective means of influence.
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