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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 3AJIAYE 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 GHYMPEHHE 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 Olsi MUHUMYMA
0bobwennoll 3adauu Bonvya ¢ oepanuuenuem 8 npocmpancmee OAHAXOBO3ZHAUHBIX AOCOIIOMHO
HenpepbleHbIX QYHKYUIL.

Knruessie cnosa: neobxooumoe ycrogue, iunwuyesas yynkyus, cyooudgpepenyuai.

1. BBegenue

Hcnonp3ys cyomuddepeHiinaia HHTETPAILHOTO W TEPMUHAIBHOrO (YHKIHOHANIA 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 BBINYKJIbIC BapUalMOHHbIE 3aJaud
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.

PaGorta sBisiercst 0000LIEHHEM 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 MOJIYYEHO 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 MpocTpaHCTBO. (O003HAUYMM Yepes X", GanaxoBo
MIPOCTPAHCTBO JIMHEWHBIX HENPEPHIBHBIX (DYHKIIMOHAIOB 33/JaHHBIX Ha X, Bem X pedex-

CHBHOC cenepa6ean0e 0aHaX0BO MpOCTPaHCTBO, TO X" Taxxke cenepaGeﬂbﬁoe 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 (PKBHBAJICHTHBIX KJIACCOB) TAaKMX H3MEPUMBIX (QYHKITHI 9TO

:I[I)"X(t)||pdt < npu I<p<eo (cM. [5, c. 96]). Tlonoxum "X()"p = (:{tux(t)"pdt);'

Wilt,, 1,1, X)

[t,>t,]

CumBosioM o0o03HauaeTcsi 6aHaXOBO MPOCTPAHCTBO a0COJIIOTHO HENPEPHIB-HBIX

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

Lot 329 e pacemorpint W ([t, 11,50 = {x() € C([ty. 11,301 X0) € Ly (g, 61X}

R Y,
ke, =+ (ol a)

HOPMOMH WITH C  DKBUBAJICHTHO  HOPMOH
. P %
%O, = maxx]+{ jO["dt
x() e W!([t,,t,], X = ‘
OTMeTHM, YTO €CIIH © P([ oo til ), TO x(1) X°+({,Z(S)ds, rae x,€X 31
z()eL ([t,,t],X s
OeL, (. 6] ). ITosToMy BCsIKME JMHEHHBI HENpephIBHBIA (YHKIMOHAT Z (re.

z e W ([t,,t,1,X) ) ma npocrparctee W, ([t,,t,1,X), lsp<w , MOXKHO €JMHCTBEHHBIM

obGpazom NPEACTaBUTL B BHUJE 7' (x)=(ax(t,) + l {u(0). x(D)dt , rae

aeX’, v()eL, (t,t,].X"), pp'=p+p EEEOHURH B o CKATADHO  MHTErpHDYEMOe

1 * *
[{)U(S)ds eX (em.[6, .60, ¢.78]). DyHKIIHOHAT z

OTO6pa)KCHI/I€ n B Z[aJ'IBHeﬁH.IeM

O603Ha‘IaGTC$[ CHUMBOJIOM (a’ U) .
y eCltnthX) 2 e W([t,. LX)
W ([, 1. %)

B nameHeimem, OyaeM TOBOPHTH, YTO

y'(x)=z"(x) x e W ([t,,t,1,X) .

COBNAJAIOT, €CJIHU MHo0kecTBO

pu

C, ([t 1.X)

HOPMOM ||x(~)|| = ma)Hx(t)” 0003HaYNM Ecmu  @:W,([t,,t,1,X) >R, 10

to<t<t)

dom , ¢=dom o= {x()e W, ([t,,t,], X):9(x) <+o0)}.
IOJIOKUM P P
PaccmarpuBaetcs 3a1adya MUHUMH3AAY (PyHKIIMOHAIA

f
@ (x() = p(x(to), x(t))) + [T, x(t), X(D))dt
o : @.1)
B Kimacce aBCOMOTHO HempepwiBHBIX Gymkmmii X:[tp,t;]=>X, te. Xx()e W ([t,,t,],X), rre
e: XxX—->R ,, ity t]xXxX—>R, .



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

i() € W; ([t(n t, ]7 X)

uarerpanT, ¢@:XxX >R, Bemyias QyHkous. OyHKus Ha3bIBACTCS

pemenueM o0o0meHHoM 3anayn boinbia (2.1), ecnn |¢)O(i(-))| < 4oC U CHPaBEIJIUBO HEPABEHCTBO

Dy (x() 2 Dy(X() mpu x() € W([t,, 1,1, X).
Paccmotpum dyHKIIMOHAN

D(x,y) = p(x(to), x(t;)) + Ilf(t, (1), X(t) + y(t)dt,

to

rre YO €L ([t,t,],X). IMonoxum h(y) = Xewél(ﬁf‘l]_x)q)(x’w . U3 npemnoxenns 2.5 [7, c. 28]
BBITEKAET, 4TO N BBINTyKJTast QYHKIUSA H h(0) = xgwéi(ﬁfll],X)Q)o(X) .
: 1
Jlemma 2.1. Jlonyctum, 4TO Xewgl(?i”,xfbo(x) KOHEYEH U CYIIECTBYIOT X,() € Wp ([t 1,1, X)

, mucno €> 0y cymmvmpyemas dymxmms r(t) > 0, yTO HSlHlp fit, xo(®) +2z X, () <r(t) 5 [to,ti] . a
dynxmms  P(Xo(to))) mempepsiBHA B TOUKe XO(tl). Torma ¢ymkmus D cy6rmddepenupyema B
HyJe, T.e. 3a1a4a (2.1) crabumpHa (cM. [8, ¢.60]).
4
Tlokazareancrso. Tak kak (%)= [T(t.xo(D) +x(0), Xo(D)dt yenpepsisen B Touke HyIL B
to

o, >0 L, Jx)<L,

npocrpanctBe W ([t,,t,],X), TO CYIIECTBYIOT YnCia u TaKue, 4To

npu X € {z() € W, ([t,,t,1,X): "Z(‘)"Wp <o}, Takke u3 HempepsiBHOCTH ©(X((to),)  momydmm,

- <
YTO CYMIECTBYIOT O, >0 n L2, 4TO P(xo(to).b) <L, pu beX, "b XO(t‘)"_az'

O6o3nauns 0= (1+§/t, —t, )" minfo,a,}, x (t)=x,(t) - iy(s)ds HOTyIHM
h(y)= inf @(x,y)<P(x,,y)<L, +L,

XeWp ([t0.111:X)

. <
npu y0) ELP([t"’tl]’X), "y"P oc. Torma w3 mpemnoxxkenus 1.5.2[8, ¢.31] BbITekaeT, uToO h
cyomuddepernupyema B Touke Hyb. JlemMMa goka3aHa.

| 1
Wp

Ecnu B nokazareibcTBe JieMMbl 2.1 WCIONB30BaTh M3 HOPMBI , TO HAaI0 IOJIOKHUTh
o =min{a,,}/t —t, )'a vt —t, =1 "= oc
ta, (Gt =t ) 2}, IlIe CYMUTAEM, YTO b pu p .

ycts 2 anre6pa GOPETEBCKHX MOIMHOKECTB B [to- 1]

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

. MHOXecTBO BCEX IIPABUIIBHBIX MEP

0003HauMM dYepe3 X (em. [9, c.61]). OrmernMm, 49TO  BCsKas

q:Z—>X e/IMHCTBEHHBIM 00Pa3OM pasfaraerca B CYyMMY: a0 =v0) +(p(-)’

dt

IIpaBUJIbHAS Mepa
rae vl a0COIOTHO HENpEPBIBHAS, a °0). CHHTYJISIpHAS. OTHOCUTEIHHO MIPaBUIBHBIE MEPHI

(eMm. [9, c.63]). Tax kak V() abCOJIIOTHO HenpepbIBHAs Mepa, TO CYLIECTBYET Takas (QYHKIHS
w(- . E) = Jy(t)dt
PO Lt t1X) o YE=[vOd Bt t]

0>"14 p3MepuMoe MHOXecTBo. s

ynobctBa 0003HAYUM v gepe3 \ij(t). [Momoxwm q(t):\i’(t),



Iyemv  weX,veX' .  Ionoxcum £O(t,x,0) = ;rg({(l), y> +H(LX,¥)} . U3 yenosus

x —£°(t,x, V)
CIIeTyeT, 9To BEITyKNas (yHKmus. s MPOCTOTHI Janee MONOKHM
of’(t,X,0) =0 f’(t,X,v) p+p =pp 1<p<ow 0f1°(tX,0)

£(t,x,0) X
B TOYKEC B CMBICJIC BBIITYKJIOI'O aHaJIn3a.

re cyomuddepenmnan

¢GbyHKIAN

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

MUHUMH3HpOBaia (QyHKOHOHAN (2.1) ZOCTaToYHO, YTOOBl HALUIUCH Mepa q() € fm ([tp,t, ], X,

GbyHKIHSA w0 e Ly ([t 41, X0) U BEKTOPBI 3,beX Takue, 9To

1y AV " (LXO v+ b),
) £ (4, (0, () +b) = (w(t)+ b, X())+ (L. X(1), X(1)
3y (-A-Db) € dp((tg)K(1)
N Hy(0.a(d0) = (@.x(1,)) +H{w(0.%(0)dt mpu x € W)([t,.1,1X)

sup | (y(0),q,(d0) =[(5(1) (D),
5) yeQt, ty
Q={y e Wi[t,-t,1.X):J,(y()) = I£(t, y(t), y(t) + b)dt < +o0}
0 , (- CHHIYJIApHas 4acTb

int , domJ, =int  doml],
MeEpHI 4, a ecm BBImONHEHO ycioBue neMmbl 2.1 u P ? , TO COOTHOIICHUS
1)-5) u sABIAIOTCS HEOOXOAUMBIMU.

Joka3zareancTBo. JocTtatounocts. M3 1) cnenyer, uro
£ (% (1) +0) = (L (0, w(t) +) 2 (q(0), x~X(1)
npu X € X Orcroza, HCIIONB3ys 2) UMEEM, U4TO

rac

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

pu X()EQ. U3 3) caenyer, uto
Q0X(t, ), x(1,) = O(R(8,) K1) > (< -b,b), (x(t,), x(1,)) ~ (X(t, ). X(1,)))
X(') €W, ([t(”tl]’ X) . Hoatomy
t t _ . t .
j< (t)+b,x( t)>dt+ [£(t,x(t), x(t)dt - j<\|/(t)+b,i(t)>dt— [F(t,R(0),X(0)dt+ o(x(ty), X(1,)) -
to i ty ty

= 0(X(tg), (1)) > J{q(0) x() = X()dt+ (-~ b,b), (x(t ) x(t, ) - (X(ty), K1)

)
X (S
npu () Q . I/ICHOHB3yH 4) 13 NOCJIEAHOTO COOTHOLICHHN NOJTYyYUM

J{(x(t) - K0, qa) + (b o)+ (e (. (0~ (B, %(0))de— [£(L T, KO)E+ olx(t ) (1) -
to ty to ty to

~ Q(R(t). (1)) 2 [(d0) x()~(0)dt-+ (-5, B) (x(t ). x(t,) - (Rt . K(1,)

ty



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

49TO u T, cobcTBeHHBbIe (QyHKIMOHANBL. M3 mpemmoxkenus 2.5 [7, ¢.28] cuenyert, 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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SO = SO, ZO)dt+o(x(t). X(1)

ty

Ilomoxus 7 = 0,z() e W; ([tO’t]]ﬁx)*

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 cnencteus 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, KOrja
t, ty
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 nokasana.
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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 (yHKUMH
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 ciexyeT w3 HoKa3aTelbcTBa 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) "abCONI0THO 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 —a
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
u XOeW ([t t,1.X) Orcrona

Z; = (H,B) , e beX' u (d-b,b)e O0(X(t), X(1,))- U3 paBeHcTBa Z = ZT +2; HMeeM, YTO
zZH=v(®+ b, d=-a . Tonoxue X (t)= w(t)+ b umMeem, uto i*(to) =y(ty)+ b=a+b wu
£ (1) =y(t,)+b=b. Mostomy (% WX CD)EBRELXG)  pry _y) e o601, %(0), Z(1))
ClIeNyeT, 4To X(e &O(t,i(t),i*(t)). CriecTBUE TOKA3aHO.

OtmeTum, 4TO eciu fifte, t]x(XxX) >R, HOpMAallbHBII HMHTErpaHT U

¢: XxX >R, ¢yHKIUA, TO 1OCTaTOYHOCTH CiIeACTBUs 2.1 TakKe 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 BcexX (QYHKIUI © P([ 0ot X)

MUHUMU3HpOBaJIa (GyHKIIIOHAT 2.1) JIOCTaTOYHO, YTOOBI Haluiach ¢byHKIASA
Z*() € \Vll ([to’ 1] X )

TaKasl, 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)

CIIEJIyET, 4TO

npu xeX teft,,t 1] Tak kak

HpI/I WEX, TO U3 COOTHOLUCHUA 2) CJeacTBUe 21 HUMEEM
<i*(t), w> (%, W) - <i*(t), i(t)) (4 E(0), X(0) > <—§*(t), X— i(t)>
mpu XeX, wWeX g ¢ f(t,x,w)—f(t,i(t),i(t))z<—§*(t), x—i(t)>+<—i*(t),w—§(t)> mpu  Xe€X,

weX. Mostomy (=X (t),-X (1) €f(LX(A)X(). O6osmaune 2z (t)=-X (t) momyanm, aTo

13



(' (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 teopembl 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 MuHMMH3aMU (QyHKIMOHANA
J(x) = (x(t, ). X(t,) + (6, x(), (1)t (3.1)

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

ONTHMAJBHOCTH perieHus 3anauu (3.1).
Hycts g:X—>R_, X, €domg. Ecmu g nunmunesa QyHKuus BOIM3M X, TO

, tme 1<p<+oc. Tpebyercs HaliTH HEOOXOOUMBIC YCIOBHUIL

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, ymcaa 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) wmuHEME3UpyeT ¢yHKIMoHan (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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Ecmm  x,()eL ([t,,t,],X) u mocnenosarensuocTs CHO)M CXOOUTCI K x() B

L, ([t 1. X), 10 u3 TeopeMbl 1.4.18 u 1.4.31[5, ¢.85, ¢.98] cruenyer, 4To CylIEeCTBYET TaKasi
P y y Y

MOCIIeIOBATEIFHOCTD x, 0} 2,0} " (X (Do TIOYTH BCIOTY CXOIUTCS K x() )

IIycTs G Q) CXOIUTCS K x(t) s (Vo () e TOYTH BCIOJLY CXOJIUTCS K x() " A 1o R

e YnO W[t 1.X)
T e 7 (0.9, (0) + 2 (K. KO) ~ £y, (0.5, (0) (O] + o0 <0

10 1o Teopeme Dary (cm.[12, ¢.97]) umeem

timsup 2O'a ) =I0%) < fimsup P (60, (v, (0,9, (0) 2, (x(0, £0) -

Mmoo S moseo
m

—f(t,y,. (0, ¥, (O)dt + limsup 7= (@((y,, (t,), ¥, (1)) + A, (x(t) X(£,)) =y, (), ¥, () <

m—>o0

< limsup 2-(F(t, (v, (8,2, () + 4, (X0, X(O) ~ £ (L, y,, (1), 7, () dt +

10 mow

+limsup ;- (@((y,, (1), ¥, (8)) + 24, (x(t,), X(2, ) = (¥, (t), ¥, (£,))-

m—»w0

Otcroga cnenyer, 4To

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

n A
—E(t y (1), y(O))dt +limsup - (@((y(t,), y(t,)) + Ax(t,), x(£)) — (¥ (t,), y(1,)) =

o

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

+limsup - (@((y(t,), y(t,)) + A(x(t)), x(t,)) = o(y(t,), y(t,)) <

yoX B Wp
240

<t101;({§1§up (£(t, (y(1), 2(1) + Ax (1), X(1))) — £(t, y(t), z(1))dt +
2(t)—>X (1)
1o

+ limsup -(¢((u, v) +Ax(t,), X(t,))) = ¢(u, L)) <

(u,0)>(X(tg)X(t1))
A0

< PR (R, R(O; (R0, RNt + Q" (Rt ) Kt ) (X(t,), X(8,)) = DX).

IToaTOoMy “{1)=0

[t X (0, X (0 (x(0), %(0)| < kOO + (O (D)]

MUHUMH3HpYeT (QyHKImoHan D(x) B W;([to,tl], X).Tak xak

npy x() € W, ([t,,t,], X) n
™ (Xt ), X(t,): (x(t, ), x(t, )| <K,

cnexcrust 2.2. Ilostomy cymectByer GyHkims X (-) € W, ([t,,t,],X’) TaKas, 9TO BBIIOIHEHBI

cootHomreHus 1) u 2) cruencreue 2.2. Teopema qokasaHa.
PaccmoTrpuM apyryro Metonuky MuHUMI3anud QGpyHknuoHama (3.1).

y:X—>R

Jemma 3.1. Ecrm X GaHaxoBO mpoOCTPaHCTBO, (hyHKIHS **  yJOBIETBOPSET

X
ycnosuro Jlunmuma B 8 OKPECTHOCTH TOYKH ~°, TO Jjis Joboro €~ 0 CYIIECTBYET TaKoe

a>0 e 82a>0  ypo PX)=W(X)+ pg%)(l?’x Xo)+efx—x,[+8,,,(X) ABJIAETCS
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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 nemmsr 3.1  momydmm, 9TO
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

0.f(t,x,y) € O L(LR(),X(0) +8(B. xB,)  mpn Y EBEOXMOL L) 1o \oso
HONOXHUTE ot) =0, . Ob6o3HaumB  z(t)=x(t)—X(t) wumeeMm, uTo Zz(t)=0 MHUHUMI3HpYET
(byHKIMOHAT

®,(z() = max_(p,(z(t,)z(t,))+ fu(

Pedeo(X(t0)X(11))

IO (LGS ROWCORONEE [CORZO) N E O]

HpI/I (Z(to)5 Z(tl )) € B((an)’ (10) s (Z(t)a Z(t)) € B((O’O)a ab) . Torna HOHy“II/IM, yTo E(t) = 0
MHHUMH3HPYET (byHKIHOHAT @, (z()) npH
Z() € Wo]c([t[)’t]]’ X) = {X() € C([toa 1] X) X() el ([to’t ] X)}
Jlemma 3.2. IlycTh BBHINIOJHSIETCS YCIOBHE TEOPEMBI 3.1 uant e€>0 cylecTByeT 4Ynucio
a, >0 Takoe, uro ot) >, mpu te[t,,t,]. Torma z(t)=0 MuHEMH3UpYET QYHKIHOHAI
Oy = max (.t )2 ))+ ] max () (1), (0), (2(0), 2(0)

npu Z() € Wrx) ([to’t1]: X) .

i~ 1
Joxa3zarenabcrBo. [Ipennonoxum nporusHoe. [lycTh cymecTByer X() e W, ([t 1}, X)

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

TaKoe,

4TO , TO TIPH AOCTATOYHO MaybIX €>0 W3 ompeneneHus @, (2()) CIIEAYET,
~ 1
yro LD <0 o ycaoBuo  z(t) =0 MUHUMHU3UpYET (HYHKIHOHAT P.(z() 5 W.(lt.t,]. X)

u LD =0 [onyaum npornsopeure. Jlemma mokasana.

Tak xak W (.61 X) IJIOTHO B Wo o, t.1, %) U D, () HempepbiBHasA (QyHKIUSA B
Wollto-t ) X), TO uUMeeM (CM. J0Ka3aredbCcTBO TeopeMbl 3.1), uro Z(t)=0 MUHUMH3UpYET
(bYHKHI/IOHaH CDO(Z()) B Wp([t05 1] X) T.e. (DO(Z('))Z(DU(O):O HpI/I Z(')Ewp([tu, ]] X)

[MosTomy n3 cnencTBus 2.2 UMeeM, 4To Bepﬂo clietytoliee e CTBHUE.
CnencrBue 3.1. Ecnu Boinonnsiercs: ycioBue teopemsbl 3.1 u i € >0 cymiecTByer 4ucio

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

W, (11 X) , To cymectByeT GpyHkimst  x (1) € W, ([t,,t,],X") Takas, 910
1 (%" (8), (1)) € O£ (t, X(1), X(1)) mpn teft,t,],

2) (X*(to)’_X*(tl)) € ac(P(i(to): i(tl))'
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Mycrs £ :[t,,t,]xXxX —(—0,00] HOpMaJbHBIE MHTErpPaHTbl, @, : XXX —> (—00,0]
¢ynkmu, roe i=0,1...,m.
PaccMoTtpum 3amauy MUHMMHU3aMy GyHKIIMOHANIA

Jo(x) = ¢, (x(t,), x(t,)) + {IJ £, (t, x(t), x(1)) dt (3.2)
MIPH CIICAYIONINX OTPAaHHYCHUSIX
L0 =9, (x(t,) x(t) + [fLxXOXD)<0, i=1...s, (33)
to
J.(x)=0,(x(t,), x(t,)) + tjlfi (t,x(t),x(t))dt=0, i=s+1,....,m, 3.4)
to
re x(:) € W,([t,,t,1,X).
t—>f(t,x,y) i=0,1,...,m,
Jlemma 3.3. Ecmu oToOpaxkeHue i U3MEPUMO, T CYILIECTBYIOT
(GyHKIHH kOeL(t,t] , Ol qt.th o % >0 1 a>0 TaKue, 4To

fi(t! X, Y) _ﬁ(t’XI’YI)‘ < ki(t)HX _X]H +c‘(t)Hy_Y1

(Pi(u!z)_(Pi(ul’Zl)‘ S}\’i(u_ulH_'_HZ_ZIH)

i

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

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

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

TOYKH x() B Wpl([to,tl],)().

D= {x() e W ((t,.t,}. X):[x(O =0, <o}

JlokaszareabcrBo. I[lonoxkum Myers x(),
x;() eD. Tax KaK g}%]"x(t) —x, () <[k - g(.)"wp (um
max|x(t) = x, (0] < A5/, —t))x()=x,0),y): 0

I (x() = J,(x, ()] < I;k OO =x, O]+ ¢, Okt =%, (Ot + 2,

X(to) - xl(tO)H + Hx(tl) - Xl(t])H) <

< Tk (t)dt max||x(t) - x, (t)] + (1
to teftg.y] to

e, (0 a0 () 5, (0f o + .

X(to) 7X|(to)H + Hx(t]) - X](t1)H) <

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

JleMma nokasaHa.

Teopema 3.2. Ilyctp oToOpakeHHe t=>fitxy) HU3MEpPUMO, CYLIECTBYIOT CyMMHpyemast

ki(')eLl([toatJ u Ci(')ELP'([toatl]s 7\‘i >0 a>0

byHKIMN qycla u Takue, 4To

fi(t>X5y)_f|(t’XI’YI)‘Ski(t)HX_X]H+C|(t)Hy_YI (P.(u’z)_(p;(ul’zl)‘S}\‘i(Hu_ulH+HZ_Z1H)
mpu [x=XO<a, [x-XO]<a, y.yieX, Ju-z)fsa o -x)|<a, |-xe)<a,

W,; ([t07t1]7X)

>

||Zl —i(tl)"S(x n X(t) muanMmsupyert ¢pyHkiuonan (3.2) B IIPHU OTPaHUYEHUSIX
(33) wuw (34). Torma cymecTBylOT OIHOBPEMEHHO HE paBHbIE HyII0 uucia o, =0,

o, (X)=0

@, 20,0, 20, 0.0, , T P=henS oy O eW! ([t 1,1.X)

s+ 'm0

pu
TaKue€, 4To
1y EOXOQFCIOI o epe o1,

2) (X (t,),~x (1)) € 0 (X(t,), X(1,)) ’
rne f(t’ X, Y) = éaifi (t,x, Y) > (P(X7 Y) = éai@i (X’ Y) .
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D, ={x() e W, ([t,,t,], X):|x() =X()f,, <050}
Joxa3zareancTBo. [lonoxum ! P H HWP . U3 nemmmr 3.3
CIeyeT, 9YTO (PYHKIIMOHAIIBI 1) YAOBIETBOPSIIOT YCIOBHUIO JIUMIINIIA B OKPECTHOCTH KaXKIOM

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

yucma o, 20, o, >0,...,0, >0, _,,...,0, TaKHE, 4TO a,J,(X)=0 mpu  1=hees oy
0e6L(x,oc0,al,...,ocm)+ND0(x)’ e
L%, 0ty 055 01,) = S, [ (8 X(0), X(O)E + 200, (x(8), X(,))-
1= to 1=
O 0edL(x,a,,0a,,...,0)
TCIOJa  CIEeIyeT,  4TO m/_ Torma  HOIy4uM, 4TO

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

npu IlosToMy  mONOXHB

I =0, (x(t, ) X(1) + [ (Lx(0),X(0)dt meen, wro IV & x) >0 mpu X0 € Weltnti1X)

HCHOJ’IB?;Y?[ H3 TCOPEMbL d)aTy AHAJIOTUYHO 0Ka3aTCJIbCTBA TCOPEMBI 3.1 HUMEEM, UTO

JU(X:x) =limsup I+ =16) b;) m[¢)) <

0

{l) £17(8, X (1), X(0; (x(0, x(O)dt + ¢ (K2, ) (8, ); (x(8,), X(8,)) = O(x).

z(t)=0 1
ITosTomy ® muHEMEsHpYeT Gynkmmonan D(x) B W ([t,,t,], X). Amanormuro
JIOKa3aTenbeTBa TeopeMbl 3.1 umeeM, 9to s D(X) TAKKe BBIIOIHSIOTCS YCIOBHUS CIENCTBUS

2.2. Ilostomy  cymiecTByeT (QyHKIHS x"() e W/([t,,t,,X") Takas, 9YTO BBHIIIOJHEHBI
cootHomreHus 1) u 2) crmexctBus 2.2. Teopema poka3aHa.

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

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

PaccmoTpuM 3amady MEHUMU3AIIH (yHKIIHOHATA

1,00 = 0, (x(t L x(4)) + T£,(6x(0), %() dt (4.1)
IIPHU CIEAYIOIHUX OTPAaHUYEHUAX
J(x)= . (x(t,), x(t,)) + 1f(Lx(t),%x(t)dt<0, i=1,....s, 4.2)
J(x) = (x(t,). x(t,)) + Jf(Lx(t),%x(t)dt=0, i=s+1...m, 4.3)

e x() e W ([t,,1,1,X).
TTonoxum P={x()eC:J.(x)<0,i=1,...,5,J.(x)=0, i=s+1,...,m}, rae
CcW,(t,.t1.%).
Ob6oznauum  E(x) = v, (x(t,), x(t,)) + ‘fgi(t,x(t), x(t))dt, rme g :[t,,t,]xXxX—>(—00,00] -
to
HOpMaJjlbHble HHTEIPaHThl U VY, : XXX —> (—0,0] - dyHkuun npu i=0,1...,m, pq=p+q.
Jlemma 4.1. Eciu f, m g, - HOpManbHble MHTErpaHTHl Ha [t,t]xXxX, ¢ :XxX >R,
Y, XxX—>R, X() eWp‘([tO,tl],X), rae 2<p<-+oo, U CymecTByroT uncia m, >0, k, >0 u

6 > 0 Ttakwue, 4TO
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(LX) +%, 4%, X(0+7, +2,) ~F,(LXO +X,X(0+72,) ~ g (LX, +X,,7, +7,) + g (,X,,2,)| <
< (s + il |+ + el +za D + 0.6 Jox 20,
o, (R(t) +x, +%,,X(t) +y, +y,) =0, (X(t,) + X, X(t) +y) =y, (X, +X,, ¥, +¥,) + W, (x,,y,)| <
< (| v D I+l I+ =D + 8., vl
mpn ] <5, ] <5,

v <8, |v.]<8, 2,2 eX, e %:I;oi(t,K||(xl(t),zl(t))||)dt—)0 npH

A0 u (x,(),z,() e W ([t t,L. X)xL ([t,,t,]1.X), +6,(A)—>0 mpu A10, 0,(t,0)=0 u
0.(0)=0,T0

I &+x, +x,)-J (X+x)-F(x, +x,)+F(x)|<

< ((m, @+~ 1)) 4k (1~ )45 =1, )+, =) GOF, Ol Ol 1+

+ Jo, (e (0%, ()]t +5, x, (1) x, e )]
mpr X, (), X,() € W ([, t,1. X), x,(0), (1) €S(0;8) = {x € X : x| < 8} .

Joxasatenserso.  Tak  kax  max x(t)—xl(t)”S(l—i—ﬁ)"x(-)—xl(-)”%, To U3
X,(0,X,() € Wi ([t,,t,1,X) , x,(t),x,(t) €S(0;3) crenyer, uto

[T (X+x,+x,) =] (X+x)—-E(x, +x,)+E(x)| <

< |(pi (X(t,) +x,(t,) +x,(t,), X(t,)+x,(t,)+x,(t,) —o,(X(t,) +x,(t,), X(t,)+x,(t,) -

= (X, (1) + X, (1), X, (8) X, (1) + (%, (8,), X, (t,)] +

+‘{‘) (£, (6, (1) + X, (1) + X, (1), X(1) + X, (1) + %, (1) = £, (£, X (1) + x, (1), X(£) + X, (1)) dt —
=X, 0,050+ 5, (0) ~ g (3,0 O] + o (1, 02 O M+ 3., e ()

Tak kak ||x2 (tl)" < ||x2 (t, )|| + :{I)HXZ (t)"dt <+ m )||x2 (')"wg) , TO MO YCIOBHIO HMEEM
|Ji(i+xI +x,)-J.(X+x,)-E(x, +X2)+Fi(X])| <
(e + s CeDPx, e + [, ] + (e + . €D +
+ :{')k‘(sz(t)H + [, O, O] + [, O] +[fx, O + %, () dt + ;0 0, (6, ](x, (6, %, () Mt +3,(|(x, (1), x, (¢ )] ) <

<m, (0, + Q#3010 O )M Oy + @+ =t)x Ol + 0y + A+ =), Ol +
k(e O]+ [ 07 + O + D O+, e+ Fo o, (0.5, ) X+ 3 s, 1) x, (1)) <
<m, 24400, =) I Olly B Ol + B Olly) + KL s O]+, 0 *de+

+ (] + i 0 a0 (e, 0]+ 0 1+ Fo e o, 0.5, () Mt 3 Gt x, (6 ). Tax
kak (a+b)' <2'(@’+b’) mpu a>0,b>0 u d>0, 10
Tl + .00 de < a4/t =t D Ol + %0 de< ab @+ 8t =) Ol + e 0] )t <

<4, -0+ =1 )+ -1) DOl
IToaTOoMy

1 & x4 %) =3 &+ x) = F (%, +x)+ E )] <m @4/t =) Ol %, Ol + .00+
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+ 4k1 ((tl - to)(l + q\/ tl - t0 )2 + (tl - to)%)[uxz ()”i"rl) + ”Xz()"WrI] ||X1 ()"er,] +
(x, (1), %, (D)t + 3, ((x, (t), x, (1, )] ) <

+ Toi(t,
< ((mi(2+q'\/ (tl _to))2 +4ki((t1 _to)(] +q\/t1 -t )z +(t1 _to)pl;’))[sz(')H;é +Hx2(')HwéHxl(')le',]_'_
(%, (0, %, (O] e+, (Jx, (&), x, (£ D)

mpu X, (), X,() € W ([t,,t,1,X), x,(1),x,(t) € S(0;3). Jlemma nokasana.
U3 nemmer 4.1 cnenyert, 9TO BEpHO cienyomiee cienactsue 4.1.
Cneacreue 4.1. Eciau BemonsstoTca ycnosue nemmsl 4.1, o, =0,0, 20,...,a

t
+1 o,(t,
to

>0,

s

o ., O 3aJaHHbIC YHCJia, TO

S+ m

‘lgai(]i(iﬂwl +%,) - L (X+x)-K(x, +x2)+Fi(xl))‘ <

= (‘ilall((ml(z + m)z + 4k, ((t1 - to)(l + ﬁ )2 + (tl - to)%))llxz()llwé ("Xl ()"WII’ + ||X2()||WI', ) +
+ & o, (6 Jox, (0%, ) e+ o 6., (1), x, )

xl(.)"“ﬁ'ﬁ <3, [x, 0y <8, rae 0= a“\/ﬁf&

<
Wp

nipu Xl(')’ Xz(') € Wpl ([toa t] ]3 X) 5

CiaencrBue 4.2. Ecniu Bemonustorcs ycnoue nemmsl 4.1, E(0)=0 un o,20,

o, =0,...,0,20, a oL 3aJaHHbIE YMCIIa, TO

s+12° 0 M m

\gai(Ji(i +x) = J,(%) - E(x))\ < (EfoJ(m, 2 +4/(t, —1,))" +
4ki ((tl - t0)(1 + q\/ tl - t0 )2 + (tl - to)p% ))”X()”i\/;l,
O, = 5, e d=(+3t-t,)"8

Mycts X()eP, PcW,([t,,t,1,X) u R(): W,([t,,t,],X) > R . TTonoxum (cm.[15])
K, X(O;P,R() = {x e W, ([t,,t,1,X): Fr, >0, Fo,(x,A): [0, A, ] > W, ([t,,t,],X), Fo,(x,A):[0O,A,]-

npu X() € Wp] ([to’ t, ]9 X) P

rae M—)O u M—)O npu A4 0, 4TO
0 »
X+Ax+0,(x,A) € P, R(Ax +0,(x,A)) <0,(x,A) mpu A €[0,A, ]},
T, (RC:P.R() = {x € WA([t,.t,1.X): Jo(x,1):[0.1, ] >R, , rze O(;—M 50 npr A0
3, Jo, Jv, = W, ([t,,1,1.X), rae k‘}" |L)i —x||Wl -0 npu i—>+00, uro

X+Av, €P, R(Av,)<o(x,\,) mpu ie N}.

U3 teopemst 3.4[15] u u3 gokaszatenscTBa ciaeacTsust 2.2[15] crnemyer, 4To BepHa cieayromas
Teopema 4.1.

Teopema 4.1. Eciu f wu g - HopmanbHble uHTerpanthl Ha [t,,t]xXxX, X()eP
muanMm3upyer pysknuonan (4.1) B P, ¢, : XxX >R, y,: XxX — R #u CymecTByIOT 4ucia
m, >0, k, >0 n 5>0 Takue, 9ro
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IR0+ X, +%,,X(0) +7, +2,) = £, (6RO + %, X(0) +2) — g, (LX, +X,,7,+7,) + g (6,%,,7,)| <

<kl + Db+ o+ s+ .+ on el 20D,

@ (R(E) X, 4%, X(6) Y, +¥,) = 0 (R(t) X, K(E) +Y) =W (X, +%,, ¥, +¥,) + W, (X, ¥)| €
<, ([ + by D+ I+ el + D+, s yol )

i [ <5, ] <5,

v <8, |yi|<8, z eX, 7z, eX, e %:I;oi(t,}»"(xl(t),zl(t))")dt -0
mpn A0 1 (x,()z,() € W([t,,t,,X)xL, ([t,,t,1.X), +5,(1) >0 mpu 110, 0(t,0)=0 n
0(0)=0, o,(t,A)=0 uw o X)=0 mpu i=s+1,...m, J(X)=0 mpu i=1,...,s, E(x)
cyOsuHelHble HenpepbiBHbIe GYHKUUM IpH 1=1,...,s U F/(X) nuHeliHble HenpepbIBHbIE HYHKIUH
mpu i=s+1L...m B W ([t,t1X), (F_...E)W(t,.t],X)=R"", CcW,(t,t,1,X) u
[.X)#Q, rae 2<p<+w, TO CYIIECTBYIOT OJHOBPEMCHHO HE paBHbIC HYIIO 4HcIa o, =0,

o, 20,...,0,20, a,...,0., TaK{e, 4TO éaiFi(x) 20 npu xeT.(X) u
T Xx)= llirn% (o, (X +2x)~R(Ax)—,J (X))=0 mpu x() €K ,(X();P,R()),
’ 230
T (50 = o (o1, (5420 ~RON) 0,1, (0)20 1 X0 € T, (RORP.RO)

rre R(x)= —éoLiJi X+x)+ iiociFi (x), a>1.

PaccmoTpum 3a7a4y MHWHHUMU3ALUU (yHKIMOHATA
J,(X) =@, (x(t,), x(t,)) + :ifo (t,x(t), x(t))dt mpu x(-) € W; ([t,-t,1.X).

Honoxum F,(x) =y, (x(t,), x(t,)) + Zgo (t,x(t), x(t))dt .

Caencreue 4.3. Ecom f, u g, HOpMasnbHble MHTEerpaHThl Ha [t ,t [xXxX,

X(-) e W; ([t,»t,1,X) mumuMmsupyer ¢dyrkmmonan J(x) B W ([t,,t,1.X), @,:XxX—>R,

y,:XxX—>R uncymecrBytor uncna my >0, k, >0 u &>0 Takue, 9To

£, (R0 + X, + X, X(0) +2, +2,) = £, (RO + X, X(O) +2) — g, (LX, +X,,7, +2,) + g,(1,X,,2,)| <
<kl + oDl + 2]+ bl + . + ot ex, 2],
|y (X(t) + X, +%,,X(6) + Y, +¥,) =@, (X(t,) + X, X(1,) + ) =W, (X, +X,,y, +¥,) + W, (x,,y,)| <
< s+ Db [+ -+ s+ Byl + s, yol)
s [|x,[| <8, [x,[|<8, |y,]<8, |(x, (1), z, ()| pdt — 0
mpn A0 1 (x,()z() e Wi([t,t, . X)xL,(t,,t,1.X), +6(A)—>0 mpu A0, F,(x)

cyOnuHeitHass HempepeIBHAas (QYHKIUS B Wp‘([to,tl],X), rie 2<p<+wo, 10 F(x)=0 mpu
x() e W, ([t,,t,1.X) u

t
v,|<8, 2z €X, z,€X, e %‘io(t,k

I () =l (1, R+ 10 - F,00-1,(0)20 1o X0 €K, (KW, (4,1 L X)E),
a>1,

I (%x) = @%(Jo(i +x) = F, (%) = 1,(%) 2 0 mpu x()eT,,(X(: W, ([t,,t,,X),F,),
a>1.

CrpaBesiuBOCTb ciieficTBue 4.3 cienyer u3 Teopemsl 4.1.

21



Ecmn (x,2) > g,(t.X,2) u (X,y) > Vy,(X,y) cyOnuHeliHble HelpepbIBHbIE (QYHKLIUM U

|g0 (t,x,z)| <a(t)+ B(t)"(x,z)” HJIH |g0 (t,x, z)| <o(t)+ c||(x, z)"p mpu  (X,z) € Xx X, rae

a()eL[t,,t,], BC)eL,[t,,t], c>0, TO
K2 (RO: W, [t 61, X), F) = {x() € W, ([, 1,1, X) : F,(x) <0} mpu  «>2.  Tosromy
Tom (%) = hkai (0, (4250 =F, () =1, (%)) 2 0 npu x() € W, ([t 1, 1. X),

W (X(E,), X(4) + T, (L X(0, X()dt <0.

U3 cnenctBus 4.3 crnepyer, 4TO BEPHO ClieTyIOlIee CIeCTBHUE.
CaeacrBue 4.4. Ecnu BeimonHswTcs ycioBue crueacteus 4.3, X(1) e Wpl([to,tl],X)

MHHUMHU3HPYeET QyHKIMoHaN J (X) B W; (t,-t,1,X), E,(x) cybnuneiiHas HenpepblBHas GYHKLH
B W ([t,,t,],X), To w,(x(t),x(t,))+ Zgo (t,x(t),x(t))dt >0 mpu x(-)e W ([t,,t,1,X) n
Jo (X x) = %?%(Jo(i+hx) ~F,(Ax)=J,(X))>0
mp x() € W[y, t,1,X), w, (x(t,), X(t,)) +I g, (t,x(1), X(1)dt <0 .
W3 cnemctBus 4.4 chmemyeT, dYTO  JPP(X;x)= 1%1%(]“ (X+Ax)—F,(Ax)-J,(X))=0 1pH

0.Fy

X() € Wo([t,, 1,1, XD, W, (x(t,), x(t,) + j; go(t,x(1), x(t))dt =0..
U3 cneactBus 4.4 cnegyer, — 4TO X(t)=0 MUHUMH3HpYET  (pyHKIMOHaI

B 00 =W, (x(t,),X() + T, (6 X0, X(0)dt B W) ([£,,,1X)

CaencrBue  4.5. Ecnu F,(x) =y, (x(t,), x(t,)) + lf{:r,o(t, x(t), x(t))dt >0 pu
to
x() e W,([t,,t,1.X) (x,2) >g,(t,x,2) u  (XY) >y, (X,y) cybmneiinse ¢ynkmm
r(t)> 0 supg,(t,z, 0) <r(t)
cymectsytor, uncno  €>0  u cymmmpyemas dynxums , uro = B

[to’tl], a  QyHKUHA v, (0.) HerpepbiBHa B Touke O, TO  CymecTByeT (yHKLHS
x () eW (t,,t,],X") Takas, uTo

b KO X000 |,
2) (X*(t0)7 _X*(tl)) € a\uo (0’0) .

CrpaBeaniuBocTh cieactsue 4.5 cineayeT U3 CiencTBus 2.2.

te[t,,t,]

Ecin X cemepabenbHoe GaHAXOBO MPOCTPAHCTBO, TO HHTErpal MOHMMAETCS B CMBICIE
Bboxnepa. Hcmonw3ysi apyroe ompeaelieHHe HHTerpajia BEKTOPHBIX QyHKImi (cM.[6, ¢.89])

MIOJIYYE€HHBIE PE3YJIbTAThI MOKHO OOOOIIUTh U B TOM CiIy4ae, Korja X npoctpanctBo dpere.
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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 HEOBXOJIUMBIX U JOCTATOYHBIX YCJIIOBUAX M?IHHMYMA
A AINO®EPEHIINAJIBHBIX BKJIFOYEHUU
Canbiros ML.A. (A3epOaiinxanckas Pecmy0Oiamnka)

Caovieoé Mucpadoun Annaxeepou oenvt - 00KmMop uU3UKO-MamemMamuyeckux Hayk, npogeccop,
Kagheopa mamemamuyeckux Menmooos meopuu YnpasieHus, MexaHuko-mamema-muieckuil gpaxyibmem,
Baxunckuii cocyoapcmeennviil ynueepcumem, 2. baxy, Azepbaiioscanckas Pecnybnuxa

Annomayusn: 6 pabome noayueHvl HeoOX00uMble U 00OCMAMOYHbLE YCA08USL IKCMPEMYMA O
BLINYKAbIX  IKCMPEMANbHbIX 3a0ay Oup@epeHyuanvHblx GKIYeHUll 6 NPOCMPAHCHEE
OAHAX0BO3HAUHBIX AOCONIOMHO HenpepvieHvlx @yHKkyull. Munumusupyrowas @GyHkyus 8
obwem ciyuae He A61AeMCA SHYMPEHHelN MOYKOU obaacmu onpedenenus QYHKYUoOHAna uiu
obnracmu onpedenenus Ouggepenyuanvroco exuyYenus. Takoce paccmampugaemcs
IKCmMpemanvHas 3adaia 0as ouggepenyuanvnoeo xkI0UeHUs ¢ PA306biM O0cpAHUYEHUEM.
Oxcmpemanvnan 3a0auva 0 Oughepenyuanvno2o 6KAIOUEHUA MAKHCe NPUMEHAemcsa K
JUHEUHOU 3a0aye ONMUMAIbHO20 YNPAGIeHUs.

Knroueswvie cnosa: neobxooumoe ycnogue, iunwmuyesas QyHkyus, cyoougdepenyuan, exmouetue.

1. Beenenue

B pabore npumeHsiercss equHAs METOAMKA MCCIIEAOBAHUS OSKCTPEMAlbHBIX 3a7ad I
muddepennmansHpIX BKmodeHu (cM. [1]-[3]). Cxema nonydeHus He0OXOIUMBIX YCIOBHH COCTOUT
13 HecKoJbKMX dTanoB. CHayana Mccliefyercs BBINYKJIAs BapHallMOHHAs 3ajava, 3a/aHHas B
COOTBETCTBYIOIIEM  MpocTpaHcTBe.  M3ydatorcs  cyOauddepeHnman  MHTErpaJbHOTO |
TEPMHUHAIBHOTO (YHKIMO-HANa B MPOCTPAHCTBE aOCOJIIOTHO HENpPEPHIBHBIX (YHKIUHA. XOTs
BBIITYKJIbIC BapHaIMOHHBIC 3aJadll W3y4YeHBI Pa3HBIMH aBTOpamu (cM. [4]), HO Takue 3agadu He
MPUMEHUMBI K BBIIYKJIBIM 3KCTpEeMaJIbHbIM 3a1auam ajis AuddepeHinanbHbIX BKIIOUSHHH. 3aTeM
paccmarpuBaeTcsl BBINYKJIAsh OSKCTpeMmajbHas 3agada Juist  Au(QepeHraIbHbIX BKIIOUSHHH.
W3yyaercs HemnpepbpiBHAas 3aBUCHUMOCTh peleHus Au(GEepeHInanbHOr0  BKIOUEHHS  OT
BO3MyILeHus1. Jlasee HCHob3ysl TEOPEMbl O HEIPEPHIBHON 3aBUCHMOCTH PELICHHS BKJIIOYCHHUIT OT
BO3MYILICHHUS, HEBBIMYKIIasi SKCTpeMalibHasi 3aja4a JJisl BKIFOUCHUI NpUBEleHa K BapUallMOHHOM
3aj1a4e U MOTyYEeHO HEOOXOAUMOE YCIIOBHE SKCTPEMyMA.

PabGota sBisiercst 0000IIEHNEM HEKOTOPHIX pe3yJbTaToB paboT aBtopa B [2, c. 82-106] u
[3,c.263-344], rme mnodydYeHbl HEOOXOAMMBIE W JOCTaTOYHBIC YCIOBUS MHHHMyMa s
OKCTpeMaIbHOM  3a7aun  JuddepeHnnaNbHbIX BKIIOYEHHH B IMPOCTPAHCTBE N — MEPHBIX
a0COJIOTHO HENpepBIBHBIX (QyHKuMI. B 1aHHOM paboTte nomydeHo HEOOXOMMOE H JIOCTATOYHOE YCIIOBHE
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aKCTpeMyMa 1t M epeHInaNbHBIX BKIIOYEHNIH B MPOCTPAHCTBE 0aHaXOBO3HAYHBIX abCOJIOTHO
HenpepbIBHBIX GyHKUMH. PaboTa sBisiercst mponobKkeHneM padboTsl [S] aBTopa.
2. O 3aBucHUMOCTH pemieHUil MU depeHIUATBHBIX BKIYCHHI 0T NPaBoOi YacTn

Iycte X cemepabenbHOe 0aHAXOBO HPOCTPAHCTBO. OGO3HAYMM  uepe3 comp(X)

COBOKYITHOCTh BCEX HEIyCTHIX KOMIIAKTHBIX MOJMHOMKECTB M3 X ¢ MeTpukoii Xaycmopda, T.e.
A,B e comp(X A,B

ecmm p( ),TO yepes Px(A.B) abosHadnM paccrostane Xaycaopha mexmxy A u B

a:[0,T]xX — 2%

IIycTs , Tae T>0, 2% MHOXeECTBO BCeX MOAMHOXeCTB X, npuyemMm

a(t,X) KOMIAKTHBI MpU BceX t, X, 1<p<+c, pq=p+q.
1
CHuMBOJIOM W,[0.T],X)

¢byHKINH 13 [0.T]
T.€. paCCMOTPUM IIPOCTPAHCTBO Wp' ([0,T],X)={x() e C([0, T, X): x(-) e L, ([0, T], X)} ¢ HOp™mOH

ITRTIY R
kOl =kof+({lof a) sofa)”
Pemennem BiiroueHust  x(t) €a(t,x(t))  Ha3biBaeTCsl OTOOpa)KCHHE x(~)eW;([0,T],X)
te[0,T]

o0o3HaygaeTcss 0aHAXOBO MPOCTPAHCTBO aOCOJIOTHO HETPEPHIB-HBIX

B X mepsas npoussozxnas mo ®peure, kotopsix mpuaamrexnt L, ([0,T],X)

Yy
WIA SKBHBAICHTHOH HOPMOM [x . :E}%HX(OH“{{)

yaoBiIeTBOpsIoNIee BKIoueHne X(t) € a(t,x(t)) Ims mouTH Bcex

Jdemma 2.1. Iyemo y()€ W,([0,T],X) wu a(t,x) 6 obnacmu t<[0,T], "X—y(t)"Sb)

YAOBJICTBOPAIOT YCIIOBUAM!

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

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

"Xl B Y(t)" <b , "X B y(t)” <b , THE Py - Xaycoop(hoBO pacCTOSHHUE, ||y(0) - X0|| <3<b u
d@acyoy<po, e POSHIOT
x(-) e W; ([0, T, X) 3a/1a41 x(t) ea(t,x(t)), x(0)=x,, 4TO
[x(® - y®] &), [x(O) -] <k®OED +p(t),  rae &(t)=8e"" + i ™ "p(s)ds,
te[0,T] &o<b

pu

Torma cCymiecTByeT Takoe pereHne

m(t) = :I)k(s)ds, IIPU TaKUX , 4TO

Jlemma noxa3pIBaeTCsl aHANIOTHYHO JOKa3aTeNbCTBY Teopemsl 2.1.2 [6, c.41] , ecnu mpuBiedb
aemmsbl 2.1.4[7, ¢.80] (cm.[1, c.80], [2,c.100]).
E&T)<b

Ecmu B nemMe 2.1 BBIOTHSETCS HEPaBEHCTBO

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

0<t<T

, TO JIETKO MPOBEPACTCA, YTO

<0~ yOlly <O -y, < max &) + (O + p()° D) <" (6 + [ p(s)ds) +
# 2 (RMED) +(pO))d)" <™ 3+ p(s)ds) + W2 (KDWY )’ +( (p() XY ] <
<e"™ (14242 (i(k(t))vdt)lp)(a +Ip(s)ds) + 242 (] (p(t)" Xty <

< AT (14 282 ([ k(D) d)") +28/2)5 + ([ (1)) ")

mpu l1<p<+oc.
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Jlemma 2.2. Ecn x,(-) € Wp1 ([0,T],X) pemenue 3amaun Xx(t) € a(t,x(t)), x(0) =x, u a(t,x)

¢ obnacmy €O T] , "X - Xo(t)" <b, YIOBIETBOPSIOT yCIOBHUSIM:

a) a(t,X) HemycToe KOMIAKTHOE MHOXKECTBO, a(t,X) M3MepuMo mo !,

. n) < —
B) CYIIECTBYET Takas (yHKIHS k() €L,[0.T] , 9TO Px(a(t,x),a(t,x)) _k(t)"X X " pu
r_ < _ <
"X Xo(t)"_b, "X XO(t)”_b , e  p,- xaycriopdoBo paccTosiHHE, TO CYIIECTBYIOT TaKue
a>0 u pemenue z () € W ([0,T],X) 3amaun z(t) € a(t,z(t))+s(t), z(0)=x,,uro

— S(')GLP([OaT]aX)a S() L <a,
[ O-xo <, ROl < oy e, -2,0] <™ YTJs0), -

z.()— Xo(')"wg, <R T emm"k(.)"p + 1)||s(.)||Lp , tie m(t) = (})k(s)ds )

HokaszareiabcerBo.  SIcHO, uTO py (a(t, x) +s(t), a(t,x") +s(t)) <k(t) ||x - x'|

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

npu

u d(x,(t), a(t,xq (1)) +s(t)) < ||s(t)” . Ompeznemum uucno o >0

"Pa<b. Torma mo memme 2.1 pemenne z ()€ W ([0,T],X) 3amaun

_ s()eL, ([0, T, X), [s¢)f, <a,
z(t) e a(t,z(t)) +s(t), z(0) =x, npu P Takoe, 4TO

u3 HepaBeHcTBa VTe

"Xo(t) - Zs(t)" < iem(t)—mm

t
s(odr<e"YTse), mpu LEOTT pre m) = [k(s)ds.
P 0
U3 nemmel 2.1 nomaydum, 4To

2.0~ x,0ly = 0, (02,0 40 < (kO] sl + s do” <

<W2VTk©rdn’ e s, + 24250, = 282]50), AT e[k, +D.

re. [z,()=x,()] >0 mpu |s()|, — 0. Jemma noxasana.
wh Lp

3ameuanne 2.1. Ilycte E 0GanaxoBo mpocTpaHCTBO, R:[O,T]—>2E MHOI'03Ha4HOE

R(t S .
(®) 0003HaunM ~R. CyeTHOE ceEMENUCTBO

ol Us, (1) =R(1)

,ecm k=l NpHU II.B.

oToOpakeHne. MHO)KECTBO BCEX M3MEPHUMBIX CEUCHHN

SO < Se Ha3bIBaeTCs npescTaBienneM Kacrena ams R(1)
te[0,T] R:[0,T]—>2F
. MHoro3HauHoe OTOOpakeHHe OyzeM Ha3bIBaTh H3MEPHMBIM, €CIIH
cymectByer  mnpexacrtaBienne KacrteHa. M3 ompezneneHus HEMOCPEACTBEHHO CIEIyeT, YTO
o0benMHEHHE HE 00Jiee YeM CUETHOIO CEMEHCTBa HM3MEPHUMBIX MHOTO3HAYHBIX OTOOpaKCHHIM
HU3MEPHUMO U 3aMBIKAaHUE U3MEPHMbIX OTOOPaKCHUI H3MEPHUMO.
OTMeTUM, 4TO UMEIOT Pa3HBIC ONPEIEICHUS M3MEPHMOCTH MHOTO3HAYHOTO OTOOpakeHws. B

teopeme 1.5.6[8, c.65] (B Teopeme 1[9, c¢.64]) mokazaHo, 4TO eciu R(®) HEIyCTOE€ KOMITAKTHOE

(3aMKHYTO€) MHOXECTBO IIPH te[O’T],To OHHU COBIAJAIOT.

Jlanee M3MEepUMOCTb MHOT03a4HOTO OTOOpaskeHus OyZieM NoHUMaTh B cMbiciie Kacrtena.

3. O HeoOXOOMMBIX M [JOCTATOYHBIX YCJIOBHAX MHHHMYMA JUIl BBIIYKJBIX
auddepeHIHATBHBIX BKIIOYEHHI

Mycts X cemepaGensHoe GamaxoBo mpoctpanctBo, f:[0,T]xXxX >R,  BbIIyKibli

HOpManbHbIi uHTerpantT, @:XxX >R, Bbmykitas gynkuus, M <X prmykioe MuoxkecTBO,
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. X
Q:[0,T]—>2 HOpPMaJIbHOE MHOT'03HAYHOE OTOOpaKEHHE, T.C. H3MEPUMOE M 3aMKHYTO3HAYHOEC

Q(t) te[0,T] a:[0,T]xX—>2%
oro0pakeHHe H BBINTYKJIOE MHOKECTBO MPHU , oto0OpakeHHe
t—>gra, [0,T]
Takoe, 4YTO HU3MEPUMO Ha , MHOXECTBO gra, 3aMKHYTO U BBIIYKJIO IIOYTHU AT
t,X,z
BCeX te[O,T]’ npudeM a(t,X) KOMIIaKTHBI IpH Bcex t,x. OTcioga cliemyer, 9To ot X,2)

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

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

+ 00, ecmut Z € a(t,x).
OtMmernm, 9TO ecnm oToOpaskeHne X — a(t,X) IOIyHEIPEPBIBHO CBEpXY U a(t,X) 3aMKHYTOE

t, X
MHOXECTBO TpH Bcex ~ ~, To w3 mpemnoxenus 3.1.7[10, c.116] caemyer, 9To oTOOpakeHHE
X —>a(t,X) 3aMKHYTO, T.e. MHOXKECTBO gra, 3aMKHYTO.

PaCCMOTpI/IM MHHUMU3AIIUNU (l)yHKHI/IHaJ'Ia

T
J(x) = o(x(0), X(T)) + [ £(t, x(t), X(1))dt 3.1)
0
cpeau BceX peuleHui 3a1auu
x®eatx(t), x@©eMcx, XD i cwio,11,x). (32)

Pemenne 3amaum (3.2), MuHuMuUsMpyromee QyHkupoHan (3.1) cpeau Bcex pelieHUH 3aaaqu
(3.2) =HazoBeM onTUManmbHBIM. TpeOyeTcs HAWTH HEOOXOAWMBIE W  OCTAaTOYHBIC YCIIOBHUS
onTUMaIbHOCTH pemmeHus 3a1aau (3.1), (3.2). [locraBneHHas 3amada SKBUBAJICHTHA CIIEAYIOMIEH

®,(x) = 'l})'(f(t, X(t), X(1) + 8., (x(D)dt + p(x(0), x(T)) + iw(t, X(1), X(1)dt + 8, (x(0)) R min, (3.3)
0: ecmn xeM,

rue +oo:econ X ¢ M.

Sy (x)= {
PaccmoTrpuM pyHKITHOHAT
DO(x,y)= i(f (t,x(1), X(t) + y(1)) + 8, (x (D)) dt + ¢(x(0), x(T)) + iw(t, x(t), x(t) + y(t))dt + 5, (x(0)),

Y() < Lp([09 T], X)a te [0, T], xeX ]

rae a(t,x) KOMIIaKTHBI TIPU BCEX Tlonoxum
h(y)= inf ®(x,y)
xeWp o ulX) . W3 mpemmoxenms 2.5 [11, c. 28] BeiTekaer, uto D Beimykias
GyHKIHA.
inf @, (x)
Jemma 3.1. Ecmu %07 koneueH, T:[0,T[xXxX—>R,,  BbIIyKIbIHA

HOpPMaNbHBII HHTErpanT, ¢:XxX — R, BbIIykiIas QyHKIuA, M BBIITYKJIOE MHOKECTBO,

. X t
Q[O’T] -2 HOpMaJIbHO€ MHOT'O3HAYHOC 0T06pa)KCHI/I€ nu Q( ) HEIyCTOC BBIITYKJIOC

MHOXXECTBO TIPH te [09 T] R m(ta X, Z) [0, T] X (X X X) ,

t —a(t,x)

BBIIYKJIBIII HOPMAJIbHBIA MHTETPAHT Ha
0TOOpaKEHUE U3MEPUMO, CYLIECTBYIOT €~ 0 4 pemenne X, (-) € Wp1 ([0, T],X)

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

x: "XO(t) B X” e = Q) n  a(t,X) HemycToe KOMIIAKTHOE MHOXECTBO IPH t[0.T] ,
"X a XO(t)" € u CYLLECTBYET  Takas ¢byHKIHSA k() € L,[0.T] , 4TO
py (a(t,x),a(t,x")) <k(t)x — x| i X' =xo(]<e [x—x,(t)|<e cymecayer
()€ Ly[0,T] U YHUCIO c>0 TaKue, 4YTo ftx, () +zv)<r(®)+ c||u||p npu
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zeX|7|<e, veX, te[0,T], dysxuns ¢(X(,) Henpepesua B Touke Xo(T), To Qynkums h
cyomuddepernupyema B Hylie, T.€. 3a1ada (3.3) crabwibHa (cM. [4, ¢.60]).

JoxazareabcrBo.  O06o3Haumm  S(X,y) = }(f (t,x(t), X(t) + y(1)) +8,,,(x(t)))dt .  Ilycts
0

x() € W! ([0, T]. X), YO L, Q0T10: 1oy

xO-%,0), <&, x(0)=x4(0) un <¢. Torma

S(x,y) = E(f(t, X(), X(8) + y(t)) + 8, (x(1)dt < i(r(t) +]Jk(0) + y(o) )dt <
< Ir(de+e2 TR (O] dt+c2° [y de < [r(de+ 2" +e2* 6+ [x, O, '
re.  Sxy)<M, mpu XOeW(OTLX),  |x()-x,()|, <&, x(0)=x,(0)

y0) €L, (0, T}, X), ||y(-)||L <g,rme M, = }r(t)dt +c2°e’ + 02"((°,+||x0(-)||W ). Tak xak QyHKIHA
P 0 P

a; >0 a M P(xg,b) <M,

P(x0-) HENpepbIBHA B TOYKE Xo(T) , TO CYLIECTBYIOT TaKHe
b—x,(T)| <

, 4TO

. OGo3naunm *~ mina,, &} . To nemme 2.2 g >0 CYIIECTBYIOT TaKHE
y() €L, ([0,T], X),

pu |

>0 4 peurenne X, 3amaun  X(t) €a(t,x(t)) —y(t), x(0)=x, npu

||y(-)||Lp <d, 4YTO  YHIOBIETBOPSETCS  HEPAaBEHCTBO

h(y) =inf &(x,y) < d(x,.y) <M, +M, mpu YO SHLOTEX 5 cormacno
x P

x,()=x,0), <a. Tostomy
P

npeioxkennio 1.2.5 [4, ¢.21], orciona cienyer, uto (yHkuuoHan N mempepsisen B Hyie. Toraa
u3 npemtoxkenns 1.5.2 [4, ¢.31] cuenyer, urto ¢yHkimonan D cybauddepenuupyemM B Hyse.
JlemMa noka3zaHa.

(Xo ()a Yo ()) € Wpl ([Os T]5 X) X Lp ( [03 T]7 X) )

OrMeTuM, 4TO ecnu

r(-)eL,[0,T]

IIycts
f:[0,T]xXxX —>R,,, BbIIyKIbIil HOPMaJIbHbBIH UHTETPAHT, CYLIECTBYET U 4HCIIO0

c>0 f(t,x,(t)+2z,0) <r(t)+ (:"U"p npu zeX, ||z|| <g veX tel0,T]

TaKkue, 4To U QyHKIWSA

T
£t X0 (0 yo(1) cymmupyema, To GyHkumHanm  [f(t,x(t), y(t))dt HempepbiBeH B TOYKe
0

Xo (1Yo () OTHOCHTENHEHO HOPMUPOBAHHOM TOTIOJIOTUH MPOCTPAHCTBA

T
W;([O, T],X)xL ([0,T],X). B wactHocT, eciu y,(t) =X, (t), To Gynxmmnan [f(t,x(t), y(t))dt
0

HenpepbiBeH B Touke (Xo(),Xo(")) OTHOCHTENHHO HOPMMPOBAHHOH TONOJNOTMM IIPOCTPAHCTBA
Wp' ([0, T],X)xL, ([0, T], X) .

Tonoxcus £ (X, y) = (1, X, ¥) + 8 (X) + o(t, X, y)
@, (x(0), x(T)) = p(x(0), x(T)) + 0y, (x(0)) umeem, umo 3adaua (3.1), (3.2) oxeusarenmna 3aoauy

MUHUMUIAYUU qbyHKL[uOH(,UZa

1
xeWp ([0,T1,X)

J(x) = ¢,(x(0), x(T)) + }fl (t,x(t), x(t))dt —  min.
0
Iyems  weX,veX' | [onoxcum f'(t,z,0)= \}Jrg({@’ w)+f(LZ W)} g YCIOBUS

z—f(t,z,0)

CJICAyCT, 4YTO BBIITYKJ1ast (byHKHI/Iﬂ. I[J'IH IMPOCTOThI Jajince I1OJIOKUM
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8f10(t,z,u):62f10(t,z,o). Pewenue 3aoauu  (3.1), (3.2) oboswauum uepez  X(t), m.e .
PE)| <+ u JX)<Ix) npu x()e WI([0,T],X), 20e X(-) e W([0,T],X).

Amnanoruuno teopeme 2.1[5] mokasbIBaeTcs cleayromas Teopema.

X() e Wp] ([0, T],X)

Teopema 3.1. [Ing Toro, 9ToOBI (YHKIUSL cpemut BceX (YHKIMA

1
x() € W, ([0, T}, X) MHHUMH3MpoBaia (yHkunoHan (3.3) mocraroyHo, YTOOBI HALUIUCH Mepa

q() € #m ([0, T], X*)’ ¢byHKIASA v() €L, (0T}, X) 1 BEKTOPBI 2, beX’ TaKHe, 4TO
1y 40 €O (X0, w()+b)
2 £ (LX(0,w()+) = (w(t)+ b, X())+£; (LX(1), (1)
3) ((3-0.b) g KOLX(D)

" E<x(t),q(dt)>:<§,x(0)>+£<w(t),>‘((t)>dt mpu x € W' ([0,T],X)

>

T T
sup [(y(1), q(dt)) =[(X(1), q (dD)),
5) yeQ 0 0

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

L,[0,T]

rac

t—la(t,xq(t

a €cIM BBINIOJIHEHO ycioBue JeMMbl 3.1, QyHKmms ” (t,xo ))”
intCl domJ, =int , domJ],

u P P , TO COOTHOWIEHUA 1)-5) WU ABIAIOTCA HEOOXOTUMBIMH.

v() e L ([0,T],X")

NPUHAJIC)KUT B

OTMETHM, YTO €CIIH , To 3 mnpennoxenuss 2.5 [11, c.28] cuenyer, uro

y— flo (t,y,u(t)) BBIMYKIIBIA WHTErPAaHT U aHaJOTHYHA Teopemy 8.1.4 wim npemioxkenunio 8.1.10
[12, ¢.348, c.345] nposepsaemcsa, umo (t,y) —>f10(t,y, v(t)) LxB-wusmepuma. Ilo ycinoBuio
k()eL,[0,T] pr(ata(tx) <k@x—x]
L,[0,T]

CYHIECTBYET  (QYHKIHMS
||X' - xo(t)" <g ||x - xo(t)” <g

TakKas, 4YTO
v QyHKIMS t = [a(t, xo ()]
Hostowy [ X0+ 2 <[atxo®)] +kve [ <e

(%0 (0 +2,0(0) = inf {{o(), y) + £t X0 (O +2.9)} =

MPUHATJICKUT B

w eomn A28 g

= }ilrelf( {(0(0), y) + £(t, (1) +2,Y) + 81y (X0 (1) +2) + (t, X (1) +2,Y)} <

< . Jnf 4 o)l + @ +cfly]"} < r(®) + Jo®)]|(Jact, x, ()] + k(De) + c(fact, x, ()] + k(t)e)'.

4. YcaoBusi ONTUMAJIBHOCTH 118 JU((pepeHInaTbHbIX BKIIOYEHUH
Mycts X  cemepabenshoe GanmaxoBo —mpoctpanctso, f:[0,T]xX —R +oo  BBITYKIBIA

HOpPMasbHBIil wuHTerpanT, ¢:X —>R,, Bomykmas ¢yskmus, M Bomykmoe MHOXecCTBO,

a:[0,T]xX — 2% t —gra, [0,T]
, OTOOpaKkeHue H3MEPUMO Ha , MHOJKECTBO gra; 3aMKHYTO U

te[0,T] te[O,T],xeX.

BBIITYKJIO TOYTHU JId BCEX n a(t, X) KOMIIAKTHBI ITPU BCEX

X(-) e W; (0, T],X)

Pemenue 3a7auM

x(t) ea(t,x(t)), x(0)eMcX 4.

MUHUMH3HpYIoee (YHKINOHAT
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T
J(X) = o(x(T)) + g f(t,x(t)dt (4.2)

1
cpenu Bcex penieHui 3amaun (4.1) B W, (0,71, X) HA30BeM ONTHMAIGHBIM. Tpebyercss HaWTH

HEOOXOIUMBIE B JOCTATOYHBIC YCIOBUS ONTHMAIBHOCTH perieHus 3anaun (4.1),(4.2).
[TocTaBneHHas 3aja4ya SKBUBAJICHTHA CIEAYIOLIEH

xeWp ([0.T1.X)

D, (x)= if(t, x(t))dt + p(x(T)) + i(o(t, x(1), x(t))dt+96,,(x(0)) — min, (4.3)

PaccmoTpum GyHKITHOHAT

T T
D(x,y) = [£(t, x(1)dt + @(x(T)) + [(t, X (1), X(t) + y(D))dt + 8y, (x(0)),
0 0

h(y)= inf ®(x,y)
rae () €L, ([0,T], X). Tonoxum XWp0T1X0 . U3 npemnoxenms 2.5 [11, c. 28]
L,(0,T],X).

cnenyer, uto N Bpmyknas gyHKuus B

Jlemma 4.1. Ecmu oft,x,2) BBIIYKJIBII HOPMAaJIbHBI HMHTErPAaHT Ha [O’T]X(XXX),

1
0TOOpakeHHS t—a(t,x) U3MEPUMO, CYIIECTBYIOT &~ 0y penreHme X,() € W, ([0, T}, X)
3a1a4u x(t) ea(t,x(t)), x(0)=x, IIpY  HEKOTOPOM Xo €M , Takue, 4To

{x:”xo(t)—xuﬁa} cdoma, t[0,T]

n  a(t,X) HeImycToe KOMIIAKTHOE MHOXECTBO IIPH

k() e L,[0,T]

"X - XO(t)" seg , qTo

CYIIECTBYET TaKas byHKIMSA

p, (a(t, x),a(t,x") < k(t)"x - x'” ||x’ - xo(t)" <g ’ ||x - xo(t)" <g ’

pH f:[0,T]xX—>R,,

BBINYKJIBI HOPMAaNbHBIM HHTETrpaHtT, ¢yHKnuoHan J (X)= }f (t,x(t)dt: W ([0, T, X) >R,
0

xo() ¢:X—>R

+00 XO(T)
HEOPEPBIBEH B TOUKE BBIITYKJIasd (bYHKL[I/IH 1 HCIIPEPBIBHA B TOYKE ,

1inf D, (x)
XWp0.T1Y) KoHeuHa, TOo QyHkImsa N cyGmuddepenmmpyema B Hyme, T.e. 3ajaua (4.3)

crabuipHa.
n ] Xo()
JokazareiabcrBo. 113 HenpepbiBHOCTH (yHKIMOHama Je(X) B TOuKe OTHOCHUTEIILHO

a; >0

o 1
HOPMHUPOBaHHOU Tomosoruu npocrpanctea W ([0, T], X) mosyuum, 4T0 CyIIECTBYIOT u

M, takue, uto J;(x) <M, mpu ||x(') —XO(')”W <o, . AHaJOTUYHO, 10 HENPEPHIBHOCTH (QYHKIUIA
P

?(X) 5 rouxe *o(D

Ib—x,(D)| < a,

o, >0 o(b) <M,

M
, CYIIECTBYIOT 4YHCIa u 2 TakWe, 4TO npu

. O6osnaunm ¢~ min{o,, o.,, £} . o nemme 2.2 ama &> 0 CYLLECTBYIOT TaKHE
6>0 4 pewieHne X, € W;([O, T],X) 3zamaum  x(t)ea(t,x(t))—y(t), x(0)=x, npu
y() € L ([0,T], X),

y(-)"Lp <&, YTO y/OBJIETBOPSIETCS] HEPABECHCTBO "xy(-) - x0(~)||wp <a.

)eL,([0,T],X)

HUmeem, uto h(y)=inf O(x,y) <D(x,,y) <M, +M, npu yC , ||y(-)||L <9d.
X P

CornacHo npemnoxkenuto 1.2.5 [4, ¢.23], oTcioma ciemyer, 94To (QYHKIIMOHAT h HETPEPHIBEH B

myne. Torma w3 mnpemmoxenus 1.5.2 [4, c.31] cienyer, 49Tto  (YHKIMOHAT h
cyomuddepenupyem B Hyse. JlemMma mokaszana.
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OTtMmeruM, dYTO B  JIeMMeE 4.1 YCIIOBHIO HENpepbIBHOCTH  (PyHKUIMOHANa

x,() € W, ([0, T, X)

J.(x() = }f (t,x(t))dt: Wp1 ([0,T],X) > R,, B TOuxe MOXHO 3aMEHHTH

r(-) e L,[0,T] sup {f(t,x,()+2):zeX, |4 <&} <r(b)

YCIIOBHEM- CYIIECTBYET
t[0,T]

TaKas, 94To pu

Monoxnm o’ (t,x,y") = min{<y*,z> czea(t,x)}, ey eX".

OTmerum, 41O aﬁM(i(O)):NM(i(O)), rae Ny (x(0) -HopManbHbii kouyc Kk M B Touke
X0)eM Kpome Ttoro PNy (x(0)

max{(p, x> XeMj= <p, i(O))

Teopema 4.1. Ilycts f:[0,T]xX —>R,, HOpManbHbIll MHTErpaHT, ¢:X >R, QyHKIM1,

B TOM H TOJBKO B TOM CcCliy4a€, Korga

o(t,x,2) HOpMAIIbHBII UHTETPaHT Ha [0, T]x(X>xX) . st TOr0, 9T06HI

W' ([0, T],X)

M HCIYCTOC MHOKECTBO,

X(1) e Wpl ([0, T, X)

¢byHKIASA cpemn Bcex pemeHundt  3amaun  (4.1)

MHHMMHU3HpOBaa (pyHKIHMOHAT (4.2) J0CTaTo4HO, YTOOBI HAIUIMCH MEpa q() € fm ([0, T}, X"),
gy YO SLOTLX) | apex’
1 q(t) € A(F (L X (D) +0° (LX(D y(t) +b)),

0" (LX(0), y(0)+b) =(w() +b,X(1)),
bedop(x(T)),
—a—beddy(x(0)),

TaKHu€, 4TO

3)
4)
5) £<X(t), a(dt) = (a,x(O) +{w(t), X(O)dt 1pu x € W,(0,T},X),
) SR I(3(0, 4.(@0) =1 (%) 0.(00),
e Q={yeW ([O,T],X):Jl(y)zif(t,y(t))dt 10" (LY(0,w(O)+b)dt <490}, s cpprynapras uacts
inf @, (x)

XeWp ([0.T1X)

mepsl ¥ a ecnm koneuen, f:[0,T]xX—>R BBINYKIIBIA HOpMaJIbHBIN
bl +o0

o, x,z
uHTerpanT, @:X — R, BeImyknas GbyHKIHA, M BBIITYKJIO€ MHOXKECTBO, (t,x,2)

[0, T]x (XxX)

BBITYKJIBII

t —a(t,x)

HOpMAaJIbHBIN MHTETPaHT Ha , OTOOpa)xeHne U3MEPHMO , CYIIECTBYIOT

e>0 y pemenne X,(-) € W0,T] samaum x(t) €a(t,x(t)), x(0) =X, npu HEKOTOPOM Xo €M ,

{x: ||X0(t) - x" <g} cdoma,

TaKue, 4TO a(t,x) HemycToe KOMIIAKTHOE MHOXECTBO MpH
te[0,T] , "X - Xo(t)” =€ , CYIIIECTBYET  Takas byHKIIS k() L, [0.T] , 49TO
p, (a(t,x),a(t,x") < k(t)"x - x'| p ||x' —Xq (t)" <g ’ "X - xo(t)" <g , FR—
t= ||a(t, Xo(t))” NPUHAUICKAT B L,[0.T] ,  CYIIECTBYeT r() € L,[0.T] Takas, 9TO

sup £(t,x,(t) +2) <r(t) mpn L€ [0,T]

<z (ynkums ?(x) HETpephIBHA B TOUKE Xo(T)

int | domJ, =int_ domJ
C, W,

! 1 I, TO COOTHOILCHUS 1)-6) SBISIOTCS U HEOOXOAMMBIMH.
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Hoka3zareabcTBo. JlocTaTOYHOCTH TEOpeMbl 4.1 HEMOCPENCTBEHHO MPOBEPSIETCS.

Heo6xomumocts. U3 nemmer 4.1 BoiTekaer, uro 1 cyomuddepenumpyema B ToUKe
Hynb. [losTomy u3 3ameuanns 3.2.3 u u3 npemnoxerns 3.2.4 [4, ¢.60, c.62] BwITeKaeT, 4ToO

X() € W ([0,T],X) inf{®,(x): x € W, ([0,T],X)}

BCE€ pELICHUS 3a1a4u u Bce pemeHus (—z(-))

sanaun  sup {—®(0,z)} CBA3aHBI SKCTPEMAILHBIM COOTHOLIEHHEM
2eLq([0.T1X")

DO(x,0)+ D" (0,~2)=0. (4.4)
Orcrofa nMeeM }f(t, X()dt + o(X(T)) + }w(t, X(1), X(£))dt + 8, (X(0)) + D" (0,~2) =0 .
0 0

Ilo ompenenenuto
®'(0-2)= sup {»E(Z(t),y(t)>dt—if(t,x(t))dt—q)(x(T))—Em(t,x(t),)’((t)+y(t))dt—SM(x(O))}:

xeWh ([0.71.X)

YeLp ([0,T1X)
= sup H(z(t),mny(t)>dt+i<z(t),>z(t)>dt—if(t,x(t))dt—(p(x(T))—im(t,x(t),x(my(t))dt—sM(x(O)}:

xeW) ([0.T1X)
yELp([O,T],X)

= sup ({20, X(O)dt~ (L X(O)dt-p(x(T) = o (1, x(0, Z(V)dt =3, (x(0)}

xeWh ([0.T1.X)
O6ozHauuMm  J;(x) = }f(t, x(t))dt + }030 (t,x(t), z(t))dt, J,(x)=@x(T)) +95,,(x(0). U3 (4.4)
0 0

oy b

clegyer, 4To coOcTBeHHble (yHKnMOHANBL Ilo ycmoBuio  J,(Xy(-)) KOHEHeH.

ITosToMy B 4aCTHOCTH OTCIOZA HOXy4uM, uTo J (X, () > —o.

W3  mpemoxenust 2.5 [11, ¢.28]  cuenyer, 4to x—>f(t,x)+(x)0(t,x,2(t)) BBIITYKJIBIH
WHTErpaHT W aHajoruyHa teopemy 8.1.4  wmm npemnoxenuto 8.1.10 [12, ¢.348, c.345]

nposepsaemcsa, umo (t,y) > f(t,y)+ o’ (t,y,2z(t)) LxB—un3smepuma. Ilo ycloBHIO CyLIECTBYET
byHKIHS k() €L, [0.T] TaKas, 4YTo px(a(t;x),a(t,x) < k(t)"X B X’| ”X, - Xo(t)” =@ )
[x=xo®]<e - Jattxo®)+2) <[alt xo ()] +k(D)e

t = Jact.xo (1) IPUHAUTEKHUT

f(t,xo() +2) + 0’ (X0 (D +2,Z() = f(t,xo(D+2)+  inf  (Z(0), y) <r(t)+[Z(D](a(t, xo ()] + k(De)

yea(t,xo()+2)

pu

x IHse,

np Tak xak ¢yHKIHS

L,[0,T] .

pu ”Z"SS TO TP YCIOBUHM TeopeMbl 4. | mnmeeM, 4To (HyHKIIHOHA hx) HETIpEephIBEH B
b . 9

1 1
Touke X,() B W, (0,73, %) u G, (0, T]’X). Otcrona cienyer, 4to (GyHKIMOHAI hix0)
int | domJ,
HEMNpepbhIBEH B C‘“ (cMm. [4], mpemnoxenuto 1.2.5).
T T
[Monoxwus S(x) = [f(t, x(t)dt + p(x(T)) + [@° (t, x(t), Z(t))dt + 85, (x(0)
0 0

= _ 050, , . . .
z =(0.2()) € W, ([0, T}, X) , umeem, uro D (0,—z)=S"(z"). Ucnonws3ys HepaBeHcTBO KOHTa-

T . T .
Permenn nonym S )2 [ZOFO)=SR,  SE) < [(ZOX0)dt+ @)
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X).
o) [To5TOMy M3 COOTHOIIEHHMS

T . B
TO OTCIOJA TOJY4HM, YTO $(z)= (j)<z(t),x(t)>dt—S(x)2—CD

T . _ T, . B
(4.4) cmenyer, 4uTO S(z)= ({<Z(t)’ x(t)>dt—S(x), S(x)= £<Z(t)’ x(t)>dt+CI)0(x). U3 Broporo

COOTHOIICHHUA HWMCEM

T T . T _ .
({ o’ (t,X(t), Z(t))dt — (j) o(t, X (), X(1)dt = (j)<z(t), x(t)>dt. Orciona cnenyer,

aro 7 (6X(0, 7() ot X(0, X(1) = (Z(0), X(0) npu tel0.1], TosTomy
T . _
O LEDZW) = (20.X0) o] $'@) = [ {70, X(0)dt-SE)
npu > 0
7' €d S(X)

N3 paBencrBa

BBITCKACT, 4YTO

0,5(0)=0,,1,(0)+0,,1.(%)

"3 teopembl  0.3.3[12, c¢.59] HMEeM, 4YTO

. Torma Haiinyrcs Touku Z, € W; ([0,T],X)", 1=1,2; Takue, uro
e . 7 €0,1,(), 7 ed I, 7 €0 1,X)
zZ =2, +7Z,, z; =(a,y()), Z, =(d,b) u P P . Tak xak P ,

1. 1
to NY) cogerpennsit (GyHKIMOHAT B € (0.T3.%)

cl iy =cl Ji&y).

. Ucnonb3ys cneacteuio 3.5 [13] umeem,
6W1 J1 (x)= 8(,1 J] (x)
P p

YTO Torna u3 cneacteus 3.3 [13] BwITEKaeT, 4YTO

7 e C ([0, TLX) 7 =7, z,€0,1,%)

[TosTomMy cymiecTByeT (yHKIHOHAT TakoH, 4To , H

7, c0,1,®
P

ITo cneacteuro  3.1[13] B TOM H TOJBKO B TOM CcClydYae, KOrua

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

() € AF (LX) + 0 (LXM, Z() o rae q,() CHH-TyApHas

aacts mepsr 90 Slcwo, uro (0,7()) = (a,y() +(d,b) (@ xO) + (WO XO)de = =1{x(0), a(d0)

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

. IToaTOMy
z,€0,J,(X) . .
P , To u3 Teopemsl 4.1 [13] cnenyer, uto z, =(d,b), rne beX wu

d=-a

Tak xak

(d—b,b) € do(x(0), X(T)),

riae , 9(x,y)=90,(x)+¢(y). Teopema nokaszaHa.

Ecin ¢ynkumonan  (t,x) — f(t, x)+0)0(t, X,Z(t)) BBIIYKIBIH HOPMAJIbHBI HHTErPAHT, TO
int , domJ, =int_, domJ,
C W,
u3 nemmbl 3.4 [13] cnenyer , 9yTo P P .
[Tycte BBIMONHSETCS YCIOBHS TeopeMmbl 4.1 , a(t,X) HemycToe KOMIIAKTHOE MHOXXECTBO MPU

tel0.1] , X€X ycymecTByer (yHKIusA M) €L, [0.T] Takasl, 4To ||a(t, X)" <Mod +"X") npu

o’ (t,x,Z(t)) = yei:}tf’x)@(t), y) <|ZOAma+|x]) te[0.T]

te[O,T]’ xeX. npu ,

Tornma

xeX, Tlostomy x> o (t,x,2(t)
ty)>f(ty)+ o’ (t,y,2(t)) BBIIYKJIBIA HOPMAJIBHEI HHTErPaHT.

Xo(t) =x(1)

HempepbiBHasg ¢yHkmmua.  Otciofga ciexyer, d9To

Ecmun npn yaoBIeTBOpsieTca ycioBue Teopemsl 4.1, To m3 teopemsl 3.2[13]

ClIelyeT, 4To qc) a0bcoI0THO HenpepbiBHast Mepa. Torga uMeem
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T T T
[(x(®), a(dt)) =[x(H)d(a(t) —q(T)) = (a(T) ~q(0), x(0)) +({ {a(T)—q(t),x(t))dt
T

T
[(x(1), q(dt)) =(a,x(0))+ (j)(\u(t), X(1))dt

. Tak kak ° npu
OTCIOAA MONydYnM, 4T & AD=-q©® ,  wvO=aD-a®) osTomy aO=-w®

L, XeW,([0.T].X) xeW,(0.TLX)

VO =a, WD =0 (oo FO=WO+D oo atb=§(0) b=y'(T).

Ucnone3ys u3 teopemsr 3.1[13] wmm teopemsr 3.2[13] B mokasaTtenscTBe Teopemsl 4.1
HUMeeM, YTO BEpHO CIeIyollee CIIEeICTBHE.
CaencrBue 4.1. Ilycte  f:[0,T[xX —>R,, HOpManbHBIl HHTErpaHr, ¢:X—>R,,

N [0, T]x (X x X)
HOpMAaJIbHBIA MHTETPAaHT Ha .

1
cpenu Bcex pemreHuit 3amaun (4.1) B W, ([0, T}, X) MUHUMHU3HAPOBAIIA
y'() e W(0,TLX")

dynxumsa, M muoX)ecTBO, o(t,X,2)

X(1) e W; ([0, T],X)

Jns toro,
Y4TOOBI

¢yakunonan (4.2) AOCTaTOYHO, YTOOBI HAILIUCH (DYHKITHH
1y ~Y 00t KO)+0" (L3057 1),

) V0T 0= 00)
3) ¥ (D),
N min{(3’(0), x(0)):x(0) €M} =(§"(0), X(0))

TaKuE, 4TO

>

a eciu Ipu Xo() =x(t) YHOBIETBOpsieTCS ycioBHe TeopeMbl 4.1, To coorHomieHus 1)-4)
SIBIITFOTCS TAKXKE HEOOXOTUMBIMIL.

W3 cnencrBue 4.1 cnenyert, 4To BEpHO cienyrouiee ciaeactaue 4.2.

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

o [0, T]x (X x X)
HOpMaJIbHBIA MHTETPAaHT Ha .
W, ([0,T], X)

dynxumsa, M muOXKECTBO, o(t,X,2)

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

Jas Toro,

YTOOBI cpenu Bcex penienuid 3anaun (4.1) B MHHUMHU3UpOBaia

¢yHKInoHaN (4.2) MOCTaTOYHO, YTOOBI HANUTUCH (PYHKITHSL y €W ([0.T]).X) Takas, 9To

1y (0. (1) €0 K1) + oL XO,X(0)

2y ~3 (Dedo(M),

5 (O x0):x0 M = (5 0.70)
a eciau Ipu Xo(t) =X(1) YAOBJIETBOPSIETCSl yCJIoBUE TeopeMbl 4.1, To cooTHomeHus 1)-3)
SABJIAKOTCA TAKXKE HGO6XO)II/IMI:.IMI/I.

Ecrm  dyskumonan  I[(X()) = }f (t,x(t)dt (I,(x() = }coo (t,X(t),z(t))dt) HempepbIBeH B
0 0

touke X(-), To u3 Teopemsl 3.1[13] (wmm n3 Teopemsr 3.2[13]) cmemyer, uTo (yHKIMOHAT

x; =(a,v,)eW(0TLX)  (x;=(a,y,)e W (0,T.X)) awéll (x) (awélz(i))

NPUHAJICIKUT TOoTrJa H

TOJIBKO TOTZIa, Korna (hyHKIIMOHAI X (x3) "abCcoNOTHO HempepbiBeH" U ~Yi (1) € (L, X(1)
GQUAGIS o0’ (1, X(1), Z(1))), Te. Y, € VV]I ([0, T, X), v,(0)=a, , v, (T)=0 . Hootomy u3

teopembl 0.3.3[12, ¢.59] w u3 cneactsust 4.1 ciemyer, 9TO BEPHO CIEAYIOIIEE CIIEJCTBHE.
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CuaencrBue 4.3. ITycts  {:[0,T]xX — R, HOpManbHblil HHTErpanT, ¢:X —> R, dyHKIMS,

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

XXX). Juis Toro, 4TOOBI
W, ([0,T], X)

M MHO>XECTBO HOpMAaJIbHEIA HHTETPaHT Ha
b

= 1
TpacKTOpuUs x() € W, ([0, T}, %) cpenu Bcex pemieHudt 3amaun (4.1) B

MUHUMM3MpOBaJla  ¢yHKkuumonan  (4.2)  jmocraroyHo, — 4TOOBI  HANUIMCh  (DYHKIUH
X'(), ¥ () e W/([0,T],X")

1y X (00’ (X057 (1),

) VT 0= 0x0)
3) ~Y (O-X () ot X(0),

4y ¥ (Do)

5 min{(3"(0), x(0)):x(0) €M} =(§"(0), (0)) |

Xo(t) =X(1)
a eciau TIpu YAOBJIETBOPSIETCSl ycioBUe TeopeMbl 4.1, To cooTHomeHus 1)-5)
SIBIISTEOTCS TAKXKE HEOOXOUMBIMHU.

TaKue, 4To

B(x((1),e) ={xeX: ||x - xo(t)" <g}

3amevanue 4.1. ITycts u

a:[0, T]xB(x(t), &) — comp. (X), rae depe3 comp(X) 0003HAYEHO MHOXECTBO BCEX HEIYCTBHIX

t—a(t,x) [0,T]

KOMIIAKTHBIX MOJAMHOKECTB IPOCTpancTBa X. Eciu oToOpaxkeHue
x —a(t,x)

HU3MEpHUMO Ha

U OoTOOpakeHue MONTyHENPEpbIBHO CBEpXY B B(X((t),€) OTHOCUTEIBHO METPUKU

Xaycmopda, To mcmons3ys aHamor Teopemy Ckopma-Jparonu[7,c.14] m w3 teopemsr 1.3.11

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

Xex(t)+eB [0, T] X —)a(t, X)

[8,c.47] wumeeMm, urO HU3MEPUMO Ha . Ecmm

||x - xo(t)" <g

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

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

t—>gra
xexo(+eB 3amkHyTO. [losTOMy B ciencteue 4.1 ycnoBue gra, HU3MEPUMO

[05 T] grat te [05 T]
Ha U MHOXECTBO 3aMKHYTO ITOYTH IS BCEX , MOYXHO 3aMCHHUTH YCIIOBHEM -
t —a(t,x) [0,T] a X —a(t,x)

4qTo

0TOOpaKEeHUE
xeX: ||x - xo(t)" <l

Q:[0,T]—>2%

U3MEPUMO Ha HOJIYHETIPEPBIBHO CBEPXY B

HYCTB HOPMAJIbHOC MHOI'O3HAYHOC OTO6pa)K€HI/IC, T.C. U3MCPUMOC U

3aMKHYTO3Ha4YHOE OTOOpakeHHE U Q) te[O,T]' Otmernm, 9TO

Q:[0,T]—>2%

BBIITYKJIO€ MHOXXECTBO TIpHU

HOpMaJIbHOE MHOTO3HAYHOE oToOpakeHwue, TO
0: ecmu x eQ(t),

+oo:ecmn X ¢ Q(t)

€CJIIn

3 (t,x) =8 (x) = {
HOpMaIbHBIN WHTErpaHT (cMm. [12, ¢.347]).
PaccmoTpum MuHUME3aIHA (HYHKIIMOHATA

T
J(x) = p(x(T)) + (j) £(t, x(t))dt (4.5)

cpean BCeX peHIeHI/Iﬁ 3aJ1a4yu

x®eatx®). x©@eMcx, VRO yHew(0.11.%).  46)
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Tonoxcus  f(t,x) =1(t,x)+8q)(X) umeem, umo 3adaua (4.5)-(4.6) sxeusarenmna 3adaue

MUHUMU3AYUY  YHKYUOHANA T(X) =o(x(T)) + }f (t,x(t))dt cpemm Bcex pelieHUN 3ama4yu
0

x(t) ea(t,x(t)), x(0)eMcX. Ilootomy u3 Teopembl 4.1 uMeeM, YTO BEpPHO CIEAYyIOIIEe
CJIC/ICTBHE.
Caencreue 4.4. Ilycts f:[0,T[xX —>R,, HOpManbHBIl HHTErpaHr, ¢:X—>R,,

[0, T]x (XxX) . Q:[0,T]— 2%
X(-) € W!([0,T],X)

o(t, x,2)

(byHKHI/IH, M MHOKECTBO, HOpMaﬂLHLIﬁ HWHTETPAHT Ha

HOpMaJIbHOE MHOTO3Ha4HOE oToOpakeHue. Jlist Toro, 4ToObl (QyHKIHS
1
W, ([0, T], X)

cpenu

BCex pemeHui 3agadn  (4.6) B MUHUMH3HpOBaia GpyHKIHoHaNn (4.5) mocTraTodHO,

4TO6BI HAIUIACH MEpa q() € fim ([0, T], X"), by v() eL (0, T],X") a,be X’

TaKue, 4To
1) 40 OLX0) B () +6" (LX(0.v(0+)
) o (LR +b) =(w() +b,X(),

3) b e dp(x(T)),
4) —-a—b e dd;(x(0)),

5 E<x(t), q(de)) = (a,x(0)) +1<\u(t),5((t)>dt npu x(-) € W' ([0, T],X)

1 BEKTOPbI

>

T T
sup [{y(1), q,(dt)) =[(X(t), q,(dD)),
6) yeG 0 0
G={yeW ([0,T],X):J (y)= E(f (t,y(1)) + 04, (y(1)))dt +Ew”(t,y(t),\v(t) +b)dt < +oo},

rie qs .

inf @, (x)

1
xeWp ([0.T].X)

CHHTYJISIPHAs 9aCTh MEPHI 9 2 ecnm koHeueH, f:[0,T]xX —>R,, BbITyKIbIi

HOpMalbHbIi MHTerpant, @:X >R, Bemyknas ¢yskuus, M BhinykIoe MHOXKECTBO,

Q:[0,T]—>2% Q(t)

HOPMaJIbHOC MHOI'O3HAYHOC OTO6pa)KGHI/IC n BBIITYKJIO€ MHOXKECTBO IIpHU

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

BBIIIYKJIbI HOPMAaJIbHBIM HMHTErPAaHT Ha oToOpaXkeHHe

t—a(t.x) U3MEPHMO, CYIIECTBYIOT peleHue X,(t) 3agaunm x(t) €a(t,x(t)), x(0)=x,, rae

xg€M £>0 ragpe, uro {x: ||X0(t) —x" <g} cdoma, , {x: ||x0(t) - x" <g}cQ(t) "

X—X,(D)<Le
a(t,Xx) HemycToe KOMIIAKTHOE MHOXECTBO NP te[O,T], " ol )"

Dyskus kOeL[0T] - p(atx).atx)< k(D]jx — x|
"X - xo(t)" < 8’ F— t— ||a(t,x0(t))|| O L,[0,T]

sup{f(t,xo(t)+2):zeX, |z <&} <r(t) i

U CYHICCTBYCT TakKast

||X' - xo(t)" <eg

npu
, CYILLIECTBYET () e L1[0>T]

Takas, 4To t[0.T] , GyHKIHA P(x) HETIpEphIBHA B
xo(T) intC] domlJ, = intWl domlJ,
0 u r P , TO COOTHOMIEHUS 1)-6) SABIAIOTCS M HEOOXOIUMBIMH.

M) €L, [0,T]

TOYKEC

Otmernm, uto ecnmun f:[0,T]xX >R, doma, =X , CYIIECTBYIOT (YHKIINH

p MOELIOTI e o [act o <2+ [FE0] <R @O0+ [x])
G =1{y() e W,([0,T].X): y(1) € Q(O)}

pu xeX, 1o
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3ameuanne 4.2. IIpu ycrnoBue cnexnctsust 4.4, a0COJIFOTHO HENPEPBIBHOCTH  MEPHI

q() € ﬁm([O,T],X*) ]
OKBUBAJICHTHO CYIICCTBOBAHUIO PCIICHNUH 3a1a4n

=) €00+ (K1) +0" (L0, y()+b),
o' (LE(0.y(0)+ )= (y() +b.5(0),

3) bedp(x(T)),

4) ~Y(0)—beddy (x(0)), e y(T)=0 )

5. JInneiinas 3ajavda ONTUMAJBHOI0 YIIPABJICHUA

1)

Q:[0,T]— conv(X)
F:[O,T]xY—)X’

[ycts Y cenepabenbHOE ~ 0aHAXxOBO  IPOCTPAHCTBO, u

U:[0,T]— conv(Y)
conv(V)

N3MEPUMbIE MHOTO3HAUHBIE OTOOPaKEHHS, rie
COBOKYIHOCTh BCEX HEIYCTBIX BBIIYKJIBIX KOMIAKTHBIX ITOJMHOMKECTB 0OaHaxXoBO
IIPOCTPAHCTBA v, A(t): X —> X nuHe#Hbld onepaTop.

PaccMoTpuM MUHUME3AIMN (YHKITHOHAIA

T
JIx)=0x(T)) + (j)f(t,x(t))dt (5.1)
Cpemy BceX pelICHHH 3amadu
x(t) = AM)x(t)+F(t,ut)), x0)eMcX, 5.2)
x(t) € Q(t) , u(t) e U(t) ’ x(-) € W'([0, T], X) (5.3)

IMonoxue a(t,x)=A(t)x + F(t,U(t)), momyuum, 4yto 3amaya (5.1)- (5.2) sBuseTcss 4YaCTHHIM

ciaydaem 3amadn (4.5), (4.6). Tlostomy u3 ciaeactBus 4.4 MOXKHO IOJYYHTH HEOOXOJMMEBIE
JIOCTATOYHBIE YCIOBHS ONTHUMAIBHOCTH perieHus 3axadu (5.1)- (5.3) (cm. Taxoke [3]).
O6o3naunB  a(t,x)=A(t)x +F(t,U(t)), paccmorpum MuHMMH3aumu ¢yHkuoHama (5.1)

cpemu Beex pemieHui 3amadn - x(t) €a(t,x(t)), x(0)eMcX, x(HeQ(t) , x() e W/([0,T],X).
0, zeaf(t,x),

Honoxcus  o(t,X,z) = MM€EEM, 4YTO IIOCTaBJIEHHAs 3ajaya JKBUBaJIEHTHA
+o0, z¢a(t,x),

cremyromeii  samaue T (x) =38, (x(0)) + p(x(T)) + i(f(t, X(1) + 8, (X(1) + (L, (1), X()dt .

XeWH (10.T1X)
—  min.
Jdewma 5.0, Bonn O L0 T]1—>comp(Y)

t>U@M) t>A®D) |, t—>Fty)

MHOTO3HAYHOE OTOOpaKEHUE, OTOOpaKEHUS

U3MEPUMBI Ha [O’T], oToOpakeHne y > F(t.y) HETPEPBIBHO,

o(t, X,z) [0, T]x (X x X) '

mo HOpMAaJIbHBII MHTErPaHT Ha

t — F(t, U(t))

Hoka3zareancrBo. 13 teopemsr 1.5.13 [8, ¢.77] caenyer, uTo M3MEpPUMBI HA

[0T] | Tak kax a(t,x) = A()x +F(t, U(Y) , 10 gra, = {(x,y) € Xx X:y € A(t)x + F(t, U()} .
INokaxkem, uTo gra, 3aMKHyToe MHOXecTBO. IlycTh (X,,Zz,)egra, u  (X,,Z,) > (X,2).
Acno, umo z, = A(t)x, +v,, rae v, €F(t,U(1)) . Hoatomy v, =z, —A(t)x, > z—A(t)x npu
n — +oc . U3 Teopemnr 1.2.35[8, ¢.34] BoITekaeT, uto mHOkecTBO F(t,U(t)) kommakTHO. Tak kak
F(t,U(t)) xoMmakTHOE MHOXECTBO, TO mMeeM, uto z—A(t)x =veF(t,U(t)), T.e.z=A(t)x+v.

OTCIOHa CJICAYCT, UTO (X, Z) egra, , T.C. gra, 3aMKHYTOC MHO>KCCTBO.
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Acno, umo gra, = (X, A(t)x + F(t, U(1))) = clU(x;, A(t)x; + F(t,U(1))) , tme {x;};2, cuerHOE
xeX i=1

IIoTHOE B X MHOXeCTBO. Tak Kak (x5 A(Dx; + F(t, U(D) usmMepumoe MHO203HAYHOE

omobpascenue, mo  ananocuyHo  npeoroxcenuro  8.1.2[12, ¢.339]) umeem,  4mo

Ui, A(Dx; +E(t, UD)
i=l usmepumo. Toeda noryuum, ymo t— gra, uszmepumo. IlosTomy

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

. (X%xX)
HOPMAaJIbHBII HHTETPaHT Ha . Jlemma moxasaHa.
Ecmm muoxkectBo F(t,U(t)) 6winykno, mo neeko nposepsemcs, umo X —a(t,X) GulnyKioe
omobpaoicenue, m.e. gra, -8blNyki0€ MHOXKECTBO.
Cneacreue 5.1 Ilycts f:[0,T]xX—>R,, HopManpHbll uHTErpantr, ¢@:X >R,

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

¢byHKIHS, M MHOYECTBO,
Q:[0,T]—2%

X() € W/([0,T], X)

HOPMaJbHBI HWHTETPAaHT Ha
HOpPMaJIbHO€ MHOTO3Ha4yHOe oOToOpaxkeHwe. Jlmst Toro, 4TtoObl (yHKIMSA

cpenu Bcex perneHuit 3amauu (5.2), (5.3) MuHHMU3MpOBaNa (DYHKIHOHAI

(5.1) nmocraro4yHo, 4YTOOBI HAIILIUCH MEpa q() € fm ([0, T], X°), GbyHKIYS v L. ([0.T]. X) ,

*
a’b eX TaKu€, 4TO

3 () € A(F(LR () + 8y (K() + 0 (LX(D,w(D) + b)),

o’ (1 X(0, w(0)+b) = (y() +bX(1),

3) bedo(E(T),

gy —a-beddy(XO),

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

>

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

T T
G ={y e W/ ([0, T},X):3,(y) = [(F(t, (1)) + 8 (y())dt +(f) o’ (t,y(0, w(D) +b)dt <40}, g

0

Trae

inf J(x)

CUHTYJISIpHAs 4acThb MeEphI b g ecmn koneueH, f:[0,T]xX—>R,, BbIIyKIbli

. o(t, X,z
HOpMallbHBIM UHTErpanT, ¢:X — R, BbIIyKiIas GbyHKIuA, M BBIIIYKJIO€ MHOXECTBO, (t,x,2)

[0, T]x (XxX) ’ Q)

BBIIYKJIbIII HOPMaJIbHBII UHTETPAHT Ha

te[O’T], U:[0,T] = conv(Y) MHOTO3Ha4HOE€ 0TOOpakeHne, 0TOOpakeHUs
a 2 FGY) [0,T] y—>F(t,y)

HEMYCTOC BBIMMYKJIIOC MHOXECTBO IPHU
t—>Ul) t—>A(t)

HM3MEpHUMBI Ha , OTOOpakeHue

t— A

HenpepsiBHO, F(t,U(t)) BbIMyKITOE

[0,T]

MHOXXECTBO, (YHKITTH t—)"F(t,U(t))” CyMMHUpPYEMBbI B , CYIIECTBYIOT

: —x|<
penieHue Xo(t) sagaun (5.2),(5.3) um €~ 0 Takue, 4To x '|X0(t) X| <gp Q) , (QyHKIUSL
1(t) =sup{fit, x (1) +x):x e X, x|| <g} [0,T]

CyMMHpyeMa B (hyHKIHA P(x) HEIIPEPBIBHA B
intCl doml], = intWl doml,

X
TOYKE o(D) u ! ! , TO COOTHOMIECHUS 1)-6) SABIAIOTCS M HEOOXOIUMBIMH.
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Hoxka3areabcTBo. 13 teopem 1.2.35, 1.3.11 u 1.5.18[8, c.34, 47, 77] caenytor, uto a(t,X)
KOMITaKTHOE MHO>KECTBO, OTOOpaXkeHMs1 t —> a(t,x) M3MEepHUMBI, X —> a(t,X) BBIIYKIIbIC U
MOJIYHEPEPhIBHBIC CBEPXY OTOOPaKEHUSL.

[Monmoxus t_"(t, X,¥) = f(t,X) +3q (X) + ox(t,X,y), uMeeM, 4TO
0 _: —
Ot x,0) = ;rg({(o, z) + (1, X) + 8y (X) + 0(t, X, 2)} = £(t,X) + 8 ) (X) +

. _ 0
+ ;Ig;{(l)’ z> +o(t,X,2)} = (t, X) + 8 (X) + @ (t, X, ).

[Hostomy mpumensst cmencteuio 4.4 wWMeeM copaBemIMBOCTH cienctBus S5.1. CrexctBue
JIOKa3aHo.

Ilo ompenenenuro

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

IToaTOoMy U3 COOTHOIIeHHs 1) CIENCTBUSA 5.1 BBITCKAE€T,  4TO
4(t) € A(F (X (1) + 8 (X(D) + A" () w(D) +b)
J% K COOTHOIIIEHHUS 2) CIIEJICTBUE 5.1 BEITCKAET, qTo

(W(H)+ b, AQX(D)) + inf {{y(1) +b,2):z € F(t, U(1)} = <\v(t) +b, i(t)) .
Otciona nveem, 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] cymectByer Takas usMepumas (QYHKIHSI u®eu®

X(0) = AOXO =FOUO)  [oyromy inf{ (w(t)+b,72): € F(t, UO)} = (w(t)+b, F(t, T(1))) . Tax

Takas, 4To

Kak By (X(0)) =Ny (x(0)) , To u3 4) wMeeM, 4TO —a-beNy(x(0) . Takum oOpazoMm moka3aHo
CIeyIoIIee CIICCTBUE.
CaencrBue 5.2, Ilycts  f:[0,T[xX —>R,, HopmanbHbli uHTErpant, ¢@:X—>R, .,

) X
MHOKECTBO, HOPMaJIbHBIIl HHTEIPAHT Ha [0, T]x (XxX) , Q:[0,T]—>2 HOpMaJbHOE
MHOTO3Ha4HOE OToOpakeHHe. J[ist Toro, 4ToOs! GpyHKIMS (X(t), u(t)) cpeam Bcex peuleHui 3agaun

oft, X, z)

(5.2), (5.3) wunHuMH3HpoBana QyHKImoHan (5.1)  mocTaTodHO, YTOOBI HAIUIMCH Mepa
q() & fm ([0, T}, X°), (byHxuus v el (0.TLX) BEKTOPBI a,beX’ rakue, uto

3 q(t) € OF (£, X(1)) + Nogy (X(1) +A” () w(t) +b)

2) inf{{y(t)+b,y):y e F(t, U(1))} = (w(t) +b,F(t,u(1))),
3) b edp(x(T)),
4) —a—be Ny (x(0)),

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

5) o 0 ,
T T
sup [(y(1), q,(dt)) =[(X(t), q,(db)),
6) yeG 0 0
T T
G ={ye W/ ([0, T], X):J,(y) = [(F(t, (1)) + ) (y(t))dt +[ 0 (£, y(1), w(t) + b)dt < +o0},
TIe 0 0 s

infly(x .
CHHTYJISIPHAsl 4acTh MepHI 9 4 ecom 0(%) koneueH, f:[0,T]xX—>R,, BbIIyKiIbIH
o o(t, X,z
HOpManbHbIH HHTerpant, @:X —> R, Bomykias Gynxuusa, M Beimyknoe MHoxecTBo, (t.x.2)

[0, T]x (X x X) ’ Q(t)

BBIITYKJIBI HOPMaJIbHBI HHTETPAHT Ha HETYCTOE BBIITYKJIOE MHOKECTBO IPH
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te[0.T] , U:[0,T] = conv(Y) MHOT'03HAYHOE OTOOpaKeHHE, OTOOPaKCHUS t=>U® , t=> A

n 't F(t.y) [0.T] , oToGpaxeHue —>F(ty) HeTpepsIBHO, MHOXecTBO F(t, U(t))

t— A

N3MEPUMBI Ha

[05 ]
CYMMHPYEMEI B , CYLIECTBYIOT
. _ <
{x.|x0(t) x| <eglcQ(b) R —

BBIITYKJIO, (YHKINH t—)"F(t,U(t))" u

pemieHne Xo(t) samaun (5.2), (5.3) u €>0 Takue, uro

1(t) =supiitt, xo () +x):x € X, X" <&} CyMMHUpyeMa B [0.T] , QyHKIUS ¢(x) HeTpepbIBHA B
TOYKE Xo(T) u intc domJ, =inty domJI’ TO coOoTHOmEHUs 1)-6) SIBISIFOTCSL 1
HEOOXOIUMBIMH.

Ecmn  f:[0,T]xX >R, cymecTByloT cyMMHUpyemMble QYHKIIHU MY u (1) Takue, 4To

[Fe. U@ <2 [feof <t xex o G=ty0eW0.TLX0: 0 Q)

Ecim qc) abCOIIOTHO HeTIpepbIBHAS Mepa, TO
T

i(X(t), q(dv)) :{ x()d(q(t) —q(T)) = (q(T) - q(0), x(0)) +i<q(T)—q(t), K()dt — W, ([0, T], X)
Orcrona momydum, 9ro 2 AD=q©® ,  wO=q(M-aq®) TTosTomy A==y
w(T)=0 . Torna cootHomenus 1)-4) crneacTBust 5.2 SKBUBAJEHTHBI CIEIYIOIINM COOTHOIIEHUSM

3 = V(1) € O (L, X(1) + Nog (X(1) + A" (1)(w(t) +b) ,

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

3) bedo(E(T),

4y “VO-beNyXO)

V(D=0 ogosmauns  SO=YO+b L \een, uro 1)
2) inf{(s(t),z):z e F(t, U(t)} = (s(t), F(t, u(1))),
3y (Do),
4) SO Ny&O).

Ecu X cemepabeinbHoe GaHAXOBO NPOCTPAHCTBO, TO MHTErpal IOHHAMAETCs B CMBICIIE
Boxnepa. Wcmone3yst npyroe ompeneleHHe WHTErpana BEeKTOPHBIX (QyHKOuii (cMm.[14, c.89]),

e ~§(t) € OF(6, X() + Ny (K(1) + A" (0)5(0)

MIOJIYYEHHBIE PE3YJILTAThl MOYKHO 000OUTUTH U B TOM CTy4ae, KOraa X npoctpanctso Dpere.
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ON THE NECESSARY CONDITIONS OF THE MINIMUM FOR
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DEPARTMENT OF MATHEMATICAL METHODS OF CONTROL THEORY,
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BAKU STATE UNIVERSITY, BAKU, REPUBLIC OF AZERBAIJAN

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.

Keywords: necessary condition, Lipschitz function, differential inclusion.

O HEOBXOJUMBbIX YCJIIOBUAX MUHUMYMA J1JIs1
JINODEPEHIIUAJIBHBIX BKJIIOYEHUIA
CanpiroB ML.A. (A3epbaiigxanckas Pecmyosmnka)

Caovieoe Mucpadoun Annaxeepou o2nvl — 0OKMop u3uKo-mamemMamuyeckux Hayx, npogeccop,
Kagheopa mamemamuyeckux Memooos meopuu ynpasieHus, MexaHuko-vamemamudeckutl paxyivmen,
Baxunckuii cocyoapcmeennvwiii ynugepcumem, 2. baxy, Azepbaiioscanckas Pecnyonuxa

AHnnomayun: ¢ pabome nonyuenvl He0OX0OUMble U OOCMAMOUHbIE YCI08US IKCmpemyma Ojis
HEBGLINYKILIX  IKCMPEMATbHLIX  3a0a4  OupepeHyuanrvHulx  GKIIOYEHU 68  NpOCmpaHcmee
OAHAX0BOZHAUHBIX ADCONIOMHO HENPepbleHbIX Gynkyul. Hcnonv3ys meopemvl 0 HenpepulgHOU
3A6UCUMOCIU PEULEHUs] BKIOUEHUTI OM BO3MYUIEHUSl, HEGLINYKIASL IKCMPEMANbHAsl 3a0aya Ol
BKIIOUEHUTL NPUBEOCHA K 8APUAYUOHHOU 3a0aUe U NOLYHEeHO HeoOX00umoe yciogue sxcmpemyma. B
pabome makdice noiyuer Opy2oil U0 meopem 0 MOUYHOM Wmpagde IKCmpemyma Oisi HeGbINYKIbLX
3a0ay  OugpghepeHyuanbHLIX  BKIIOUEHUU 6 NPOCMPAHCmEe OAHAXOB03HAUHBIX — AOCONOMHO
HenpepvleHbIX OYHKYUTL U NOTYUEHO He0OXO0OUMOe YCL08UE IKCIPEMYMA 8bICOKO20 NOPSOKA.
Knrouegvie cnosa: neobxooumoe ycuosue, iunuuyedas GyHKyus, oug@epenyuanvroe KoyeHue.

1. Beenenue
B pabore wucmonb3ys TeOpeMbl O HENPEPBIBHOH 3aBUCUMOCTH PEUICHUS BKIIOYCHHH OT
BO3MYIICHHS, HEBBITYKJIAs SKCTpeMaibHAs 3a/ava s BKIIOYCHHH MPHUBEICHA K BAPHAIMOHHOM
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3aja4e M IOJy4eHO HEoOXOAMMOE YCJOBHE JKCTpeMyMa. HeoOxoaumoe ycioBHE SKcTpeMyMma
MOJIYYEHO METOJIOM TOYHOTrO IuTpada ¢ MCHOIB30BAHMEM THIA (YHKIIMU PAacCTOSHUS B Kilaccax
munmuneBbix QyHkumii. B pabore ¢ ucrnonb3oBaHMEM THna (YHKIHMH pacCTOSHHUS B Kiaccax

= (B, V,8,0) nokanpHo TMMUMLEBBIX (YHKIMIT B TOUKe, MOMyYEHBI APYrOM BHAE TEOPEM O
TOYHOM mTpade B3KCTpeMyMa U HEBBITYKIBIX 3amad JuddepeHImansHbpIX BKIIOYCHUI B
NPOCTPaHCTBE 0aHaXOBO3HAYHBIX AOCOJIOTHO HENPEPBIBHBIX (QYHKIHMH W TaKXke IOJy4eHO
HEOOX0IMMOE YCIIOBUE IKCTPEMYyMa BBICOKOTO MOPSIIKA.

PaGora sBnsercs o0oOIIeHHMEM HEKOTOPHIX pe3yibpTaToB pabor aBTopa B [1, ¢.82-106],
[2,c.263-344], rme mOMYYCHBI HEOOXOIMMBIC M JOCTATOYHBIC YCIOBHS MHUHUMYMa JIJIs
SKCTpeMaIbHOM  3a7aun AU (epeHnnanbHbIX BKIIOYEHHH B IPOCTPAHCTBE N — MEPHBIX
a0CONIOTHO HEMpPEephIBHBIX (QYyHKIUNA. B manHOW paboTe MOIydeHO HEOOXOOMMOE YCIOBHE
9KCTpeMyMa  JUIi  HEBBIMYKJIBIX  AU(GQPEPEHIHATbHBIX  BKIIOYEHHMH B NPOCTPAHCTBE
0aHAXOBO3HAYHBIX a0COJIOTHO HEMpephIBHBIX (pyHKIWA. PaboTra sBIseTCS MpoAOIDKeHHEM paboT
[3] u [4] aBTODA.

2. HeBbInykJjiasi 3KcTpeMaJsibHasi 3aa4a s 1M depeHIHATbHBIX BKIIOYEHUI

Iycts X cenepabenbHoe 6aHAXOBO MPOCTPAHCTBO, 2* MHOXKECTBO BCEX MOAMHOKECTB X,

£:[0,T]xXxX —R,,, HOpManbHbii uHTerpant, ¢:XxX >R, dynkous, McX

Q:[0,T]—>2%
HOpPMaJIbHO€ MHOI'O3HAYHOC 0T06pa>1<eH14e, T.C.

a:[0,T]xX — 2%

3aMKHYTOC€ MHOXCCTBO,

HU3MEpPUMOE U 3aMKHYTO3HAaYHOE OTOOpakeHHe, MHOTO3HauHOE OTOOpaKeHHE

t—>gra, [0,T]

TaKo€, 4YTO 0T06pa>1<eH1/Ie U3MEPUMO Ha , MHOXCECTBO gra; 3aMKHYTO IIpHU

te[O,T]’ npudeM a(t,X) KOMIIAKTHBI IIPH BCEX t, X , T>0, I<p<+oc, pg=p+q-

o(t, X,2) [0, T]x (Xx X) _

OTcro1a BBITEKAET, YTO
TTosoxum

HOpMaJ'ILHLIﬁ HWHTCIPAHT Ha

y(t,x,z)= inf Ju—7|, wo(t,x)= inf Ju-x
veQ(t)

uea(t,x)

. q(x)=inf|y—x|
yeM

PaccMOTpHM cpein BCexX pelIeHui 3a1auu
x(t) ea(t,x(t)), x(0)eM, (2.1)
MUHUMU3AINU Q)yHKHI/IOHa.Ha

T
J(x) = o(x(0), x(T)) + [ (£(t, x(1), X(1)) + o (t,x(t)))dt . (22)
0
TpebyeTcs HailTH HEOOXOUMBIE YCIIOBHS ONTHMAJIBHOCTH peieHus 3aaaqu (2.1), (2.2).

W0, T, X)
CumBosom ! o0o3HauaeTcsi 0aHAXOBO IPOCTPAHCTBO aOCOIIOTHO HENPEPBIBHBIX
byHKIMH U3 [0.T] B X nepsas npoussoaHas mo Mpere, KOTOPHIX MPUHAIEKHUT L, (10,73, %) ,
Te.  obosmaumm W/ ([0,T],X)={x()eC(0,T],X):x() €L, ([0,T]. X)} ¢  nopmoii

[xO =@+ flxofdt N O
WM 9KBUBAJCHTHON HOPMOM

= O O T

smouenns  x(t) ea(t,x(t)) HaswBaercs oroopaxenne X(-) € W/ ([0,T], X) ynosnerBopstromiee

BkimodeHne X(t) €a(t,x(t)) A mMOYTH Beex te[0,T] )

y() € W/ ([0, T}, X) te[0,T] [x-y(®)]<b

Jdemma 2.1. Ecau n a(t,x) 6 obracmu

YAOBJIETBOPAIOT YCJIIOBUAM!

a) a(t,X) HelycToe KOMIAKTHOE MHOKECTBO, a(t,X) M3MepuMomo o,

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

B) CYIIECTBYET Takas QyHKITHS 9TO
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hoyol<b foywlsb

npu e p,- xaycnopdoBo paccrosiHue, ||y(0) - x0|| <0<b u
d(y(t),a(t,y(t)) <p(t), rae p() €L,[0.T] , TO CYLIECTBYeT TaKoe perieHme
x(-) e W/'([0,T],X) 3a7a4n x(t) ea(t,x(t)), x(0)=x,, 4TO

[x(® =y <&®. [xO-FO]kOED+p(1), tre  E1)=8e™" +]e™ " p(s)ds, m(t)=[k(s)ds, TPH

TaKUX t<[0,T] , 4TO &u=<b .
Jlemma nokasana B [5, c¢. 49, ¢.80].

T)<b
Ecim B nemme 2.1 BEIIOIHSAETCS HCPABCHCTBO a( ) , TO JICTKO MNPOBEPACTCA, YTO

()~ 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
Jlemma 2.2. Ecau a:[0,T]xX —>2 , rtme a(t,X) HemycToe 3aMKHYTOE OrpaHHYCHHOE
y y

MHOXECTBO IIpH tel0.T] , ||x —i(t)" <o wu Px(a(t,x),a(t,x,)) < k(t)"X - Xl” pu

[x—x() <o, |5, —X(®) <o, rre KOTIZR
l(t.x, y) = w(t.x;, )| Sk@O[x = x|+ ]y = yi
I —x(O <o, Y1 EX
Jlemma 2.2 mokaswIBaeTCsl aHAJIOTHYHO JieMme 3.2.2[6, c. 93].

[Tonmoxum mo(t,x,y*) :inf{<y*,y>: yea(t,x)}, rne y- e X".

. X() e W([0,T],X), To

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

. X
Jlemma 2.3. Ilyctb a:[0.T]xX —2 , rme a(t,X) HemycToe 3aMKHYTOe OTpaHUUYCHHOE
Yy

t [0, T] k-xO|<a Py (a(t,x),a(t,x,)) <k(O)x — x|

MHOXKECTBO TIpH npu
x-x|<a, [ -x@|<a, e  KOT2R50ewqo1,X).  Torma
0%,y =0t x,, y7)| <ty max{fy | [y} + Jace, Zon|+ k(o (x =, +]y" 1)) oo
[x—%(O <o, [x, %O <, YY1 X

JlokasatebeTBo. TTo yci1oBHIo HMeeM

o' (tx,y") -0’ (tx,y]) = infl{y",y): y ea(t )} —infi(y],z): z e alt,x))} <

< inf{<y*,y> tyea(t,x)} - inﬂ{<y‘f,z> :z e a(t,x) +k(Dx - x, B} <

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

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

< val 8Nzt

i

¥ = v |t R ()] + ok(t)) + max
npu ||X —i(t)" <a, ||x1 —i(t)” <a.
AHanornyHo MOJy4UM, 4TO

wo(t,x, y*) — coo(t,xl,yf) = inf{<y*, y> tyea(t,x)} —inf{<yT,z> rzea(t,x))} 2

> inf{<y*, y> syea(t,x))+k(0)x —x|B} - inf{<yf,z> rzea(t,x))} =

}k(t)"x -X ||

> inf{<y*,y> :zea(t,x))} —inf{<yf,z> rzea(t,x))} +inf{<y*,z> VAS k(t)"x —xl"B} >
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> —

y' - yik“("a(t,)_((t))” +ak(t)) —max {y"[.|lyy }k(t)”X - Xl” npu ||X —i(t)" <a,

||x1 - i(t)" <a.IToaromy

i

Y yi [k @fx = x|

(

a(t, X(1))| + ok (1)) + max {

[0 x,y) =0t x, v <[y -1
k=X <a, [x, -X(D)]<a.

Ortcrofa cleflyer, uto
‘Q)O(t, .y —0”(tx,, y))| < {la(t, X(0)] + ak(t) + k(t) max{

>

pu

>

v [yl rdx=xil+ [y - vi

npu ||x - i(t)" <a,

|x1 - §(t)|| <o . Jlemma goka3aHa.

X t,x
JIerko mpoBepsIeTCsl, 9TO ecl alt, x)

(x,2) > y(t,X,z) BbimyKIas GYHKIHS.

BEIITYKJIOE OTOOpa’keHHeE, TO

Paccmompum 3a0auy
xeW/ ([0,T1.X)

T T
D, (x) = @(x(0), x(T)) + [ (F(t, x(1), X(1) + o (£, x(D)dt + v(q(x(0)) + [w(t, x(1), X(1)dt) ~ —  min.
0 0
Pemenue 3anaun  (2.1), (2.2) o6osuaunm uepes  X(-) € W, ([0,T],X) (sicno, uto
D, (%)] < +e).

Jlemma 2.4, Ilycts LX) g oonactu te[O,T],

X —i(t)” <0 YAOBIETBOPSET YCIOBHUSIM:

a(t, x) t
a) HEMyCTOE KOMIIAKTHOE MHOXXECTBO U U3MEPUMO IO ',
k(t) py(a(t,x),a(t,x;)) < k(t)"x — x1||

B) CYIIECTBYET Takas CymMMHupyemas GpyHKIus , ITO

npu ||X—§(t)||£0c, ||x1—i(t)||ﬁ(x. Kpome Ttoro mycts M kommaktHOe MHOXeECTBO M Q)

t t

HEMycToe KOMIIAKTHOE MHOXKECTBO, — Q) U3MEPUMOE  OTOOpaXKeHHE, OTOOpaKeHHE
ko >

t =1t x.y) U3MEPUMO, CYLIECTBYIOT CyMMHUpyeMas (YHKIUS kl(t), ancma ©>0 kKo >0

a>0 TaKue, 41O

’f(t,X, Y) - f(t,X] Y1 )l < k] (t)"X - Xl" + C"y - YI"’ |(P(U,,Z) - (P(ul »Zq )l < kO("u - ul" + "Z —Z ")
mpu [x—X(0)|<a, [x, —X®)|<a, y, y; €X, Ju-x(0) <o, Ju, -X(O0)| <, [z-X(T)|<a,

||z1 - i(T)" <a.

Torma X(-) MuHuMu3upyet pynkumonan @ (x(-)) Ha MHOKecTBe D npu

D=0 W(0.T}X):[x) %0, < T

v2L+e™D +mDe™™) o

L=k (t)+Ddt+c+2k,, B>e™PQ2+m(T)?, m(t)= }k(s)ds .
0 0

Jlokazarenberso. ITycts x(-), x,(-)eD. Tak kak g%”x(t) -x,(0)| <[xO =%, > TO

Ix) = 3%, ()] € E(kl (O +Dx(t) =%, (O] + ¢t = %, (O de + K, ([ x(0) = x, (O} + [x(T) =, (T)[) <
< E(kl (t)+1)dt {%ux(t) -x, (D] + ci||5<(t) =X, (Ddt + X, ([x(0) = x, (0| +[[x(T) = x,(T)|) <
< (I(kl (O +Ddt+c+ 2k, )x(O) = x,0) -
Iycts cymectByer X()e€D Takas, uro @, (X()) <D, (X()) u mycTh Touka X,€M

Takas, 410 q(X(0)) =|[X(0) — x| . Tomoxmm p(t) =\u(t,§(t),§(t)), 3=q(X(0)). Ilo nemme 2.1
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CYILIECTBYET pEIICHUE Xo() 3a1a4u x(t) ea(t,x(t)), x(0)=x, TaKoe, 4TO

T .
%o~ KOl < (4™ + m(Te™ ka(X(0) + [w(t,7(0), K()do).
0

ITonyuum, uro
T . T . .
q(x(0)) + ({ W(t,X(t), X(1)dt =q(X(0)) — q(x(0)) + (I) (W(t,X(1), X(1) —w(t,X(t), x()))dt <
<[[%(0)— (0| + i(k(t)"i(t) —X(0)+ ||§(t) - i(t)")dt <+ ik(t)dt)"i() “XOyy <0+ ik(t)dt)%.
Orcroma  ciemyer, 4TO q(x(0)) + }\y(t, X(1), X(t)dt < (1+ }k(t)dt)% . [oaTomy
0 0

T .
[0 =% < (1+e™® 4 m(T)e™ kq(x(0)) + Jw(ER(O. X(0)d0 + [KO-%Oly <

a a

m(T) 2 + m(T) 2 so
e (2+m(T)) e (2+m(T))
v L(l +em™ 4 m(T)em(T))

< (1 +e™D 4 m(T)e™™ )(1 +m(T))

TTonoxum . Torma
T .
1(x9) <IE) +Lxg = X1 <IE) +v(@QEO) + [ w(t, XD, X(D)dt) =, () <IX).
0
ITonydyeHHOE NPOTHBOpEUUE 3aBEPIIACT JOKA3aTEIbCTBO JIEMMBL. JlemMMa nokas3aHa.

T
Tak kak em(T)(1+ | k(t)dt)%ﬁa—% , TO U3 JOKa3aTeNnbCTBa JIEMMBI 3.3 ClIeAyeT, 4To
0

q(X(0))e™® + }em(t)_m(s)\u(s, X(s), X(s))ds <a —% mpu X()eD.
0

ITycrs f:X—->R,,, X, €domf . IMonoxum (em.[7, .92])
f1(xy;x) = lim limsup inf T2 =%
x, zZex+eB t

(y,a)df 0
40
rae cumBon (y, o) ¥ £*0 osmauaer, uro (y,a) € E(f), y — Xg, o0 = (X)) .

OtmeTnM, YTO ecnu f JIMMIINLIEBA byHKITHS BOIM3U Xg» TO

£19(x,3 ) = limsup LY A = IG).
y—x0, 140 A

Tonoxim  dcf(x,) = {x" € X : (x5 %) > <X*,X> mpu x € X} .
00603HaYUM Oct(t,x,y) =0cfi (x,y) )

Teopema 2.1. Ilycts ymomieTBopsieTcs ycioBHe JemMMbl 2.4 u  X(t) cpeau BCeX pemicHHH

3agaun  (2.1) MUHUMH3MpYeT  ¢yHKmuoHan (2.2). Torma cymectByeT — QyHKUIus
x () eW, ([0,T],X") Takas, 4to

1y (X () €c(FLROX0) +yo (F(0) + (LK)
2y (X (0)=x"(T)) €0 (9RO, X(T) +va(X(0))

m(T) m(T)
rie v>L(l+e +m(T)e )-
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JokazareabcrBo. B cuny nemmbl 2.4 @, (X) <D, (x) a1 x € D. Iloatomy @3& :x)20

npu x € X. Ilonoxus ftxy) =L+ vt )+ vt xy) O(x,y) = (X, y) +vq(x)

[F(tx1y) = T2, ¥5)| < (V) + Ky (O + Dlfxy =%, + (v +)lyy = v,
HUMCEM, UTO

[0(z1,u)) = B2, 1,)| < (Ko +V)|2; = Zo] +Kofu; —uy|
mpu x, —X(D| <o, [x;—X(O|<a, vy, v, €X, |z -XO) <o, |z, -xO0)<a, Ju—X(T)|<a,
Ju, =X(T)| <.

B Xn()€Li(0,T],X)
L, ([0, T], X),

H  TIOCIIEI0BATEIBHOCTD (Xn(Dnen CXOIUTCA K x() B
1o u3 Teopembl 1.4.18 u 1.4.31[8, c.85, ¢.98] craenyer, uTo CyliecTByeT Takas
MOCIIEIOBATEIFHOCTD X () € %, 0 " (X (D men TOYTH BCIOY CXOIUTCS K X(').

IIycts (ym(t))meN CXOIIUTCSI K X(t), (y‘n(t))meN MOYTH BCIOLY CXOIMUTCA K X(t) "

1
A ¥ 0 , TIIE Ym () € Wi ([0, TL, X) . Tak Kak

7 (F(t (Y (0, Y (D) + 2o (X0, X(0) = F (L, Yy (0, ¥ (D) = (VK(O) +K; (1) + D[x (O] + (v + (D] <0

T0 1o Teopeme Dary (cm.[9, ¢.97]) umeem
(Dv (ym + 7\‘mx) _ CDV (ym)

lirinjgp . <11;nj:p£ (F(t (Y (0, ¥ (D) + Ay (X(), X (1)) —

— (L, Y (D), ym(t)))dt+hrrrf1_§zp 7 (@Y (0), Y (T)) + Ay, (x(0), X(T))) = DY (0), ¥ (TN) <
<£ hﬁfip (F(6 (Y (0 24 (1) + Xy (X0, () = F (L, y 1 (8), 2, (D))t +

+h§nn%s1;pA (@Y (0), Y (T) + A (x(0), X(T)) = @(Y 1y (0), Y1 ().

OTcrona cnenyer, 9To

V(% : x) =limsup 2 H2X) DY)

< limsup I L(E (e, (y (1), () +Mx (1), X(1)) —

)"&BW]I }\‘ yoX B Wl
A0 A0
— £(t, y(t), y(t)dt + limsup 1 (@((y(0), y(T)) + A(x(0), x(T)) = (y(0), y(T))) =
y—>X B W1

o

= llmsup I F(E (L (y(0), $(0) + Ax(0), () — (&, y(0), y(£)dt +
y—>x8C

y—oX B Ll
Ao

+limsup £ (@((y(0), y(T)) +A(x(0), x(T))) — &(y(0), y(T)) <
240 !
< Elyiif‘i‘i? HE(, (y(1), 2(0) + Mx(0), X(1) = F(t, y (1), (1) dt +

2(t)->X (1)
o

+  limsup 5 (@((u,0) +A(x(0), x(T))) = 9(y(0), ¥(T)) <
(u,U)—>(§(()0)5(T))

sw%ﬂammwmmmwﬂw@nn@@am)®u>
0
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2)=0 MUHAMU3ApPYeT dyHKImoHan @ (x) B Wll([O, T], X). Jlerko npoBeputs,

IToatomy
yTO ISt av(x) TaK)Ke BBINONHAIOTCA ycnoBus ciaenctBus 2.2[3]. Ilosromy cymiecTByeT
¢Gyuxmms x"(-) € W, ([0,T], X") Takas, 4TO BBIIOJIHEHBI COOTHOLICHHS 1) ® 2) Teopemsl 2.1.

Teopema nokazaHa.
Teopema 2.2. Ilycth ynoBieTBopsieTcs ycioBue jJeMMmbl 2.4 U X(-) cpeau Bcex pelIeHHi

3amaun  (2.1) MUHEMMI3HpyeT  ¢yHKmmoHan (2.2). Torma cymecTtByeT —(yHKOUS
x'() € W/([0, T], X") Takasi, 9to

1y (60X (0) € 0 (F(L(, (1) + o (LX) + OOt XO.X(D)
2y ("(04=x"(T) € Oc((X(0), X(T)) +vq(X(0)

v>L(1+e™® + m(T)e™™)

npu
Hoxka3zareancTBo. [1o onpenenenuto
\V[I] (t, )_((t), i(t); (X, y)) =lim lim sup inf W(L (Z, (1)) + 7"(X1 Y1 )) - \U(t, z, 0)) , 20e
ed (z,0)—>(X(1),X(1)) (x1,y1)e(x,y)+eB A
y(t,z,0)—0, A0
B={(x,y)e XxY :|(x <1
%) "( ’ Y)" ; . Ilycmo uea(t,z) maxkoe, umo

fo-ul= min o v|=y(.%0)

Torna scno, uto u—X(0)] <u— |+ |- X = y(t. 2 0) + |- x| >0

w(t,z,0) — 0, "co— i(t)|| -0

npu . Kpome toro

\V(t,(Z,O)) + }“(XI’YI )) < \V(t,(Z,u) + }“(thl )) + ”0) - u” = \y(t,(z,u) + }\‘(XI’YI )) + \V(t,(Z,(D)) .

ITosTomy
(1) % : . . t,(z,u) + A(X;,
wll(t, %(1), X(1); (x,y)) <lim  lim sup inf VWt (2,W) + MX,,y1) <
ev0 (2 u)(x(1),X(t) Xi-yDey)+eB A
uea(t,z), A0

. . . t +A =
<lim  lim sup inf LEWEACYD) i 50, 510 (x ),

0 (z,u)—>(x(1),X(1)) (x1,y1)e(x,y)+eB A

uea(t,z), A0
(e (1), 5 (1): e 206), 5 (4): te[0,T]
T.e. VWt X(t), X(1); (X, y)) < o (t, X(t), X(t); (X,y)) npu . Orcrona ciezayer, 4To
V(LR X(0) < Aot X(1), (1) mpu LELOT]
2.2 BhITEKaeT U3 TeopeMsl 2.1.

H3BecTHO, uTO 8c03(t,§(t),)_.((t))=Ngra‘ (i(t),i(t)) npu

HOSTOMy CIIPAaBCAJIMBOCTb TECOPEMbI

Lel0T] e Ny (R(O,%(0)

HOpMaJIbHBIN KOHYC K E'% g rouke SOR) B cMblcie Knapka (cm.[7, c.54]) .

X
[Tycth BEIMOMHSAETCS yCIIOBUE TeopeMbl 2.1 u KpoMe TOro alt, x) BBIMTYKJIO€ MHO>KECTBO MPH
Bcex (t,x). Hcnomp3ys teopemy nBoiictBeHHOCTH (cM. [10], ¢.276) mist 3amaun o Kpardaiiem

PacCTOIHUN UMEEM

y(t,x,2) :sup{<y*,z>— sup <y*,y>:”y*“ <L.

yea(t,x)

Monoxus o (t,X, y*) = inf{<y*, y> :yea(t,X)} umeeM, 4To
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wy(t,X,z) = sup {<vy*, z> + o’ (t,x,~vy ): ”y*H <1

npu v=>L(1+ ™M 4 m(T)em(T)) . Ilyctp oTOOpaxenue a(t, x) YIOBIETBOPSIET YCJIOBUSM JIEMMBI

2.4 Torna la(t, x)| < [Jact, X (@) + k(D]x = X(V)] <Ja(t, X (1) + ak(t) mpr x € BR().0) . Tae
Bx(t);a)={xeX: ||x —i(t)" <o} . Iosromy mo memme 2.3 mMeeM, 4TO

)+ (act, x(1)]| +

k(Do )”y* - y’{)” < (VK(t) +[Ja(t, (O] + ak(E)(|x — x| +

‘mo (t,x,y)—o'(t, X0> yg)‘ < k(t)"x - x0||max(

Yol ||y

i

v -y

mpu Y Yo €VBus x,x,eB(X(t),a), e B, ={y eX" ”y*“ <1}. Orcrooma cnemyer, 4TO

otobpaxenne X — o (t,X,y') mpu y €B, ynoenersopser ycrosuro Jlumunua B B(X(t),0) ¢
koapduumentom k(t). Ionoxum

6gwo(t,x(t),—vy*) =co {EeX": Ely? €B,, y? - y*, Ix; € X, x; = X(1),

3 0co’ (tx,-vy). & > &)

Tak kak B, sBIseTcs KOMIIAKTHBIM M CEKBEHIHAILHO KOMIIAKTHBIM METPHYECKHM
MPOCTPAHCTBOM HHIYLMPOBAHHOW cllaboW cO 3Be310il Tomojiorueil B X (em.[8, c.55]), To
obosmamme Ot X(1),X(1) ={y e X*:[y*] <1, w(t,i(t),;‘;(t))=<y*,§(t)>+m°(t,>‘<(t),—y*)}, 1o
TeopeMe 2.8.2 [7, c.83] MOJIy4UM
VOW(EX(D,X(D) < { ]30° (6, X(0).~vy ). vy Iu(dy’) e PL(LX(D X(O)]}

B.

rie P[Q(t,i(t),i(t))] MHO)XECTBAa BEPOSTHOCTHBIX Mep PajoHa, cOCpPeJOTOYEHHBIX Ha
Q(t,X(1), X(1)) . Tak KaK w(t,X(t),X(1)) =0, T0
QLE,K(D) =1y € B, 10’ (LX(O.~y) =(-y" X(O)} -

U3 cootHOMmIEHMs 1) Teopemsl 2.1 umeem

(% (£, X" (1)) € e (F(LX(), X(1) +yo (X (1)) + { [ 030 (1, X(1),~vy ), vy Iu(dy ) : p e PLO(LX(1), X(1)]} -
B,

Taxum 06pa3om J0Ka3zaHa clieTyIomas Teopema.
Teopema 2.3. Ilycts BeImoNHsSETCS ycaoBde TeopeMbl 2.1 u kpome Toro a(t,X) BBIIYKIOE

MHOXecTBO mpu Bcex (t,x). Torma, ecnm X(t) MuHHMEBHpyeT (2.2) Ha MHOXECTBE BCEX
pemmenuii 3amaun (2.1), To cymectsyer pynkuus X () € W/([0,T], X") rakas, ato

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

2) (' (0)~x(T)) € ¢ (0(X(0). X(T)) + va(X(0)
mpu v=L(1+e™ +m(T)e™ D).
U3 ompenenenms o (t,X(t), y*) CIIeyeT, 94To y* - m*(t,i(t), y*) BOTHYTast
obyukuust. [Tokaxewm, uto maOXecTBO Q(t,X(t), i(t)) BbINykJo. [lycTh yT,y; € Q(t,X(1), i(t))
uo=0,0,=0, a+o, =1. Torna umeem
(= oyl —02y2,X(O) = 00" (LXO,~y]) + 020" (LRO-y) <0 (LR (DoY) —02y5) < (—oy; —0y3,X(0)
OTCro1a BBITEKAET, YTO
(6 X0~} —0,y3) = (~ 0y} —0,y3,X(D), e, o] +0y; €Q(LR(D), X(1)
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Tak Kak OTOOpaKeHHE y* —>03*(t,>_((t),y*) VIOBJICTBOPSICT YCJIOBHIO JlWmmmiia, TO

f(t,x,y) =1(t,x)

MmHO)kecTBO Q(t,X(t), ?(t)) 3aMKkHyTO. Ecnm , To 1o Teopeme 1.6.13 [8, c.169]

UMeeM, 4TO x*(t) € vO(t,x(t), i(t)) . Hootomy  o°(t, i(t),—x*(t)) = <— x*(t), i(t)> .
Caencreue 2.1. ITycts Bemonnsercs ycnosue teopemsr 2.1, f(6X,y) =f(t,x) | o(x,y) = o(y)
u Kpome Toro a(t,x) BBIIYKIOE MHOXECTBO IpH Bcex (t,X). Torma, ecnmu X(t) MUHHMHU3HPYET

(2.2) na MHOXKeCTBe pewenuii 3anaun (2.1), To cymectyer ¢pyukuus x () € W/ ([0, T], X*) Takasi,

aro 1) X" (t) € O (F(LX(1) + o (LX(1) + { [20° (t,X(t),~vy Du(dy ) : p € PIQ(LX(1), X(t)]},
B,

2) & (LXOX () =(-x"(O.X1),

3) x'(0)evocq(x(0),
4) —x (T)edop(X(T)), tae v=LA+e™D +m(T)e™D).
t—>gra, [0,T]

H3MEPUMO Ha s
d(t,x,z)= inf |((u,0)—(x,2)],
(u,v)egra,

Otmertum, uto eciu = M X 3amknyTOE MHOKECTBO,

t [0, T]
MHO>XECTBO grat 3aMKHYTO TIpU y Mo TI0JIOXKUB

o _ T
qa(x) = ;2{4"}, X” orpannuenue (2.1) moxuo namwmcathb B Buae d(x(0))+ g d(t,x(t), x(t))dt=0.

[MosTomy ecnin X(t) MUHMMH3HpYeT QyHKIHOHAT (2.2) Ha MHOXECTBE BCEX PEILICHUH 3aJauu
(2.1) n f(t,x,y) 1 @(X;,X,) YIOBIECTBOPSAET yCIOBHUE JIeMMbI 2.4, To 1o Teopeme 6.1.1[7, ¢.210]
(cm.taoke Teopemy 10.47[11, ¢.221])  cymecTBYIOT OJHOBPEMEHHO HE pPaBHBIC HYIIO YHCIA
Ao 20w A, Takue, 4TO 00 L(X(), Aoy \,), rae

~ T
L(x(), 20> M) = 2o@(x(0), x(T)) + 2,q(x(0)) + (I) (hof (£, x(0), X(D) + AW (t, x(1) + A, d(t, x(1), X(D)dt . (B

Teopeme 6.1.1 Hamo MONOXUTH C={x(e Wl1 ([0, T], X): ||x(~) - i(o)" <y}, O<pu<a u
L(X(), kg Ap) = L(X(), g, Ay )+ kde (x()) ). Otcroma creayer, uro L ((X(), g4 ); X(9) =0

mpu  x(-) erl([O,T],X). ITosromy aHonorumuHa Teopeme 2.1 MOXHO MOKa3aTb, YTO BEPHO

Clle/lyIolee 3aMevaHue.
3ameuanne 2.1. Tlycts f(t,X,y) U @(X,,X,) yIOBIETBOpSET ycnosue Jemmbl 2.4, M X

3aMKHYTOE MHOXECTBO, oroOpaxenue t—>gra, wmsmepumo na [0,T], wmuoxkectBo gra,
samkayto mpu  te€[0,T], Q(t) Hemycroe 3aMKHYTOE MHOXKECTBO, t—Q(t) HU3MEpUMOe
orobOpaxkeHne U X(t) cpenu Bcex peineHuil 3amaud (2.1) mMuHuMH3MpyeT GyHKIHoHAN (2.2).
Torzaa cymectByror pyrkuus  x ()€ W, ([0,T], X)) © OZHOBpEMEHHO He PaBHbIC HYIIO YHCIIA
Ao=0 u A Takme, uro 1) (X (t).x (1) € Oc(hof(t,X(1), X(1) + Aow, (L X(1) + A,d(t,X(t),X(t)  mpum
0Th 2) (6 (0" (1) €0 (ky9(X(0) KT +1,9(5(0))

Ormerim, 470 A0 d(t, X (1), X(1)) = Ny, (X(1),X(1) mpn A20

3. MeToa annpoxkcuManum

PaccMoTpuM JpyTryl0 METONMKY pEIIeHWs HEBBIMYKIBIX 3amad Uil auddepeHnanbHbIX
BKJIIOUEHHI.
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y:X—>R,

Jlemma 3.1. Ecmu X GamaxoBO mpoOCTPaHCTBO, (DYHKIUHS YAOBIETBOPSIET

J 0 X 6 >0
JIOKQJIEHOMY YCJIOBHIO Jlummuma B OKPECTHOCTH TOYKH , TO WA I060ro
cymectsyer takoe %0 e 820a>0 yp

o(x)=w(xy)+ max <p, X — x0> + s"x - X0|| + SB(xo,a)(X)
pedcy(xp)

SIBIIICTCA BHYTPEHHEH BBITyKJION ammpokcumanueit [6, c¢.60] mng v(x) B Touke 0, T.e.
= >
P(Xo)=W(Xp)  OX)ZW(X) 1o peex xeX.
Jlemma mokasana B [6].
Ilycte BeImonHsieTca ycinoBue jeMmbl 2.4. Torma us nemmsl 2.4 ciexyer, uTo x(+)

T_
munumusupyer  ynkuponan @, (x()) = @(x(0),x(T) + [f(t,x(t),x(t)dt  wa  mHOKecTBE
0

D= {X € Wi ([0.T], X):x()— i(')ng < %} pu v>L(1+e™ 4 m(T)e™™), e
O(X[,X5) =0(X[,X,5) +Vvq(X)), f(t,x,y)=f(t,x, V) +Wo(t,x)+vy(t,x,y). Ilpumensas nemmel
a(t) >0 w umcno 07 0 Takpe, 49ro Xx(°)

3.1 momydmMm, 9TO CyHIECTBYeT (DYHKITHS
MHUHAMI3HPYET (GYHKIIHOHAT

T
O (x()= _ max__(p,(x(0)—-X(0),x(T)-X(T)))+ [( max_
PeOCP(X(0).X(T) 0 (0, (1) p, (D)EDF(LEOX()

+e(x(0 =0, (O KO+ (x(O) - RO XD =X 1oy (x(0),x(T)) € BUR(0),X(T)), o) |
(x(D. X(1) € B(XOX(O). 1) o v>L(1+e™® 4 m(T)e™ ™).

(P, (0P, (), (x() =R (1), (1) =X(1))) +

Ipexnonoxum, 4to s € >0 cymectByer yucio o, >0 Takoe, 4yto  ot)>o, npu

te[0,T]. Ormerum, 9TO €CIU s e>0 CYIIECTBYET YHCIIO o, >0  Takoe, 4TO

acf‘(t, X,y)C acf‘(t, X(t),X(t)) +&(B, xB,) pu (x, y) € B(X(1), (1), @) , TO MOXHO
nonoxuth ot)=c, . O6osmaumB  z(t)=x(t)—x(t) wumeem, uyro Z(t)=0 MHUHUMHE3HpYET

(GyHKIIMOHAT

T
O (z()=  max__(p,(z(0),2T))+[( max
PeOB(K(0)X(T) 0 (0, (0P, (D)Ll (LX)

+&(z(t), 2(D)|dt + £ (2(0), (T))|
mpu  (2(0),2(T)) € B((0,0),09) ,  (2(t), (1)) € B((0,0), &), rpe  v=L(1+e™P +m(T)e™™).

Toraa monyuuM, uto z(t) =0 MHUHEMHE3HPYET QYHKIIMOHAT

(0, (0.0, (O), (2(0) 2(1))) +

T
O (z()=  max__ (p,((0),z(T)))+[( max |
PeOH(R(0)X(T) 0 (0, (p, (D)EOF(LROX(L)

+g](z(1), 2(1))|)dt + €| (z(0), z(T))||
TpH z() € W,,([0,T], X) = {x(-) € C([0, T, X): X(") € L,, ([0, T], X)} e v L1 +e™® 4 m(T)e™ ™).

Jlemma 3.2. Ilycts BBINONHSETCS ycioBHue JeMMBl 2.4 u ans € >0 CymecTByeT YHCIIO

(0, (0., (), (20, 2(1)) +

o, >0 Takoe, uro ot)>a, mpu te[0,T]. Torma Z(t)=0 wMuHEMH3HPYET GYHKIMOHAT

T
Do) = max{p.(0).2(T)) + ]( max (@, (0.p, (V). (2(0). 2(1)

PeOCH(X(0).X(T) 0 (0P, (D)EOFLI(D.X(D)

npn 70 € W..(0.T}. X), rie v>L{1+e™P +m(T)e™™).
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1
Hoxa3zareabctBo. [Ipeanonoxum npotuBHoe. I[lycth cymectByer y0) e W.([0.,T], X) TaKoe,
yro  Po(y() <0=®,(0) , TO MIPHU JIOCTaTO4YHO MaibiX € >0 U3 ompeneneHus P (z() clenyer,

1
yro PV <0 1y ycoBuio  z(t) =0 MHHUMH3HPYET (YHKIHOHAT P (z() 5 Wo(0.TLX)

®.(2)=0 [Tomyunm mpoTtuBopeune. Jlemma nokazaHa.

Tak kak  Wh(0.TLX) miotno B W (0TLX) » Po(x) HenpepbIBHAS (QYHKIUS B

1 1
Wi (0. T}, X), TO uMeeM, uTo Z(t) =0 MHUHUMHU3UPYET HYHKIHMOHA @o(z() 5 Wi([0.T]. X) , T.€.

— . 1
Po(2()) = Po(0)=0 pu z() € Wi ([0,T], X), IMoatomy u3 cneactBus 2.2[3] uMeeM, 4TO BepHa
clenymolias TeopeMa.
Teopema 3.1. Ecium BbImosHsieTcst ycioBue jgemmbl 2.4 u g € >0 cymecTByeT 4YUCiIO

a, >0 Takoe, uto ot)>oa, mnpu te[0,T] m X(t) mMuanmMmupyer dynkmmonan (2.2) Ha
MHOXXECTBE Bcex perneHwuit 3agaun (2.1), To cymectByer pynkimst x (-) e W/ ([0,T], X*) Taxas,
9TO
1y (7 OX7(0) €Bc(F(LR. () +yg (LFW) + vy (LFOX(O)
2) (X (0 (T) €0c(@XOLX(T)+vqX(©)), rae v=Ld+e™ +m(T)e™ D).
PaccMOTpHM cpefin BceX pelIeHuit 3a1a4u
x(t) ea(t,x(t)), x(0)eM, x(t)eQ(t) 3.1

MHHUMU3AOIUN q)yHKL[I/IOHaJ'Ia

T
(%) = (x(0), x(T)) + [ £(t, x(t), %(t))dt . (3-2)
0

Ilycte BBIMONHSETCS YCIOBHE JEMMBI 2.4. ITonoxwus y(t,x,z)= inf ||u—z
uea(t,x)

>

q(x) = inf ||y—x| , WYo(t,x)= inf ”U—X” orpannuenue (3.1) MOXHO  HamucaTh B BHJE
yeM veQ(t)

T
q(x(0)) + (I) (W(tX (D, %(0) + o (LX)t =0, e x() e Wy ([0,T],X), [x()-X()|<a. Tycrs

X(t) muHummupyet QyHkipoHan (3.2) Ha MHOXeCTBe Bcex pemeHuid 3amauyn (3.1). Torma
€CJIM BBITIONHSACTCS yCIIoBUE JeMMBl 2.4 | To mo Teopeme 6.1.1[7, ¢.210] (cMm.Takke Teopemy
10.47[11, c.221]) cymecTBYIOT OZHOBPEMEHHO HE PaBHbIE HyIIO 4ucia Ay =0 u A, Taxwue,

4TO 0€0cL(X(),Ag,A) (B Teopeme 6.1.1 HAJI0 MOJIOXKHUTh

C={x()e W ([0,TL,X):[x()—X()| <}, 0<p<a) , rae
T
L(x(), kg A1) = Ao@(x(0), X(T)) +2,q(x(0)) + i (Mof (£, x(1), X(1)) + Aw(t, x(t), X(1)) + Ay (t, x(t)))dt -

OT1croma ciaeayer, 4To i (X()shgs M i X(D =0 mpu  x(-) e W/ ([0,T],X). Tlosromy
aHoJormyHa TeopeMe 2.1 MOXKHO IOKa3aTh, YTO BEpHA CIEIYyOMmas TeopeMa.
Teopema 3.2. Ilycte ymoBiieTBOpsieTCs yciaoBue jeMMmbl 2.4 u  X(t) cpean BceX peuicHHH

3agaun (3.1) MuHEMI3UpyeT ¢Qynkumonan  (3.2).  Torma cymectByroT QyHKIus
x' () e W, ([0,T],X") ¢ OXHOBPEMEHHO He paBHbIC HYIIO YuchHa Ay =0 W A, TakWe, 9TO

1) (0% (0) €001 (L ROX0) + Ayt RO, X(0) + Ay (L (D))
2y (X0~ (T) €0c(hy0lF(0), () +1,q(KO)
Ormerum, uto 3aMeuanue 2.1 u Teopema 3.2 uH(OpPMATUBHBI IUIIb, KOrga Ay # 0.
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4. Heo0xonnmoe ycjioBHe BbhICHIEr0 MOPSIAKA B IKCTPEMAIBLHOM 3aia4e JJIsl BKIIOYEeHHIt
IIycts X ceniepabenbHOC 0aHAXOBO MPOCTPAHCTBO, a: [O, T]x X—>compX, rne T>0,
f:[0,T]xX — (—o0,+0] -HOpManbHBIIi uWHTErpaHT, @:X —>(—00,40] -pyHkmust, McX

3aMKHYTO€ MHOXKeCTBO. PaccMoTpnm muddepeHnnansHoe BKIIOUCHHE

x(t) e a(t, x(t)) 4.1)

Pemennem Bimouerns (4.1) HaspiBaeTcs aOCOJIOTHO  HEMPEPHIBHOE  OTOOpakeHHe
x:[0,T]— X ynosnersopsiromee Brmoucnmnio (4.1) s mouTH Beex te[O,T]. Pemenne X(t)

BKITIOUYCHUA (4.1), yIOBIETBOPSIIOIIEE YCIOBHIO
x(0)eMcX 4.2)
1 MEHAMHU3HUpYIOIee GyHKIOHAI
360 = px(T)+ (6, x(0))t 4.3)
cpemu Bcex penieHudl 3amaun (4.1), (4.2) HasoBeM onTUManbHBIM. B manbHeiiiieMm Oymem
MIpeArnoaraTh, YTo |J(§)| < 4oc .

Hlonosycum (s, x,y) = inﬂ”z - y|| rzea(s,x)}, qXx)= 1y1€1£||y — X” .

Paccmompum vuHUMIBanAo QyHKIIHOHATIA

1. (x)=o(x(T) + Ef (&, x(t)dt +r(q(x(0)) + i\v(t, x(8), X(0)dt)" +[x() = XO. " (q(x(0)) + i\v(t,X(t), x(1))d)*)
cpemn Beex  Qymkmmu - x(-) € W/'([0,T,X), rtme B>v>0. Pemenne 3amaun (4.1)-(4.3)
0003HauuM yepe3 X(t) .

Teopema 4.1. Ilyctp a: [O,T]x X —>compX MHorozHaunoe ortoOpaxenne, M cX
KOMIIAKTHOE MHOXecTBo, a(t,x) wusmepumo no t, f:[0,T]xX —(—o0,+0] -HOpMaIbHBIH
MHTErpanT, ¢ :X —> (—00,4+00] -dhyHKUMs, cynecTByeT cymmupyemast pynkuus k(t) >0 takas, 4ro
p,(a(t,x),a(t,y)) < k(t)”x - y” npu X,y € X, CYWECTBYIOT cymMmmupyemas ¢pynknus k, (t) >0 u
yucno k, >0 takue, uTo

If(t.x,) —£(t,x,)| <k, (D]fx, —x -

v( va)

x, —X(t)

v
+|x, —x,

2
opu X,,X, €X,
ﬁ,

lo(x) —o(y)| < k,[x =y |y = X(T) )

mpu x,ye X, rme B>v>0. Torna ecmu X(-) € W, ([0,T],X) sBusiercst pemennem 3anauu (4.1)-

TH[x—y

(4.3), To cymectByer uncno 1, >0 Takoe, uro X(t) muHMME3HpyeT (yHKmMOHan J (X) B
npocrpanctee W, ([0,T],X) mpu r>r,.
Jlokasarenncrso. [ycrs X(-) € W'([0,T],X) . Ionoxum 8 = q(X(0)), p(t) =w(t, X (1), X(1)) .

Iyctes X, € M Takoi, uto q(X(0)) =|

X(0)— x0|| . Ilo nemme 2.1 cymecTByeT Takoe peleHue
X,() e W/([0,T], X) 3aauu x(t) e a(t,x(t)), x(0) =x,, 4TO

%, () = X(0)] < 8™ +[e™ " Ip(r)d,
0
rre m(t) = }k(s)ds . Torna mmeem, 9T0
0

px) =36 < o, (T) = @R+ 0, x, (D)= oK) <
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B-v B-v

<k, [x,(T) = X(D| (KT -x(D)| " +[x,(D)-X(D)| ")+
+ 1 O, O - XO (RO -]+, 0 - X[ ")t <

—v T
B + (6€m(T) + ‘{em('r)fm(r)p(,c)dt)[y\/) ¥

<k,(8e™" + }e‘"m’“‘“)p(r)dﬂ:)v( X(T)—-X(T)

(8™ + [em O Pp(t)dr) Y )dt <

0

+ ikl ()™ + :J)e'“(”""(”p(r)dr)" (K -x(v)

<k,(8e™ + }e‘“””‘“‘“p(r)dr)v(
0

X(T)—X(T)

—v T
(@ + e O p(n)dn) ) +
0

B-v

+ 1k, (@™ + e p(ryde) (KO~ KO+ @™ + "™ p(r)dr)*) <
0 0 0
< (k, + [k, (OB + [e" ™ Op(n)ydr)* (KO -XO|L +(3e™™ + [e" ™ p(t)dn)*) <
0 0 0

< (K, + [k, (DdO™ (3 + [p(t)dy)" + [R() - %()

C B+ Ip(0d)"]
[Honyunum, uro

Px,) = IE)| <1, [(8+ Ep(t)dt)ﬁ +[XO) -%0)

Honoxus  E(x) = (q(x(0)) + i\y(t, x(1), X()dt)” +[x() —X()

B—v

6+ (}]p(t)dt)v] ;e 1, =(k, + ik] (©)dt)e™ ™ .

C

-V T . v

¢ @x(0) + Tyt x(0, X(1))d)" n

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

take Qpynkunonan J (x) B npocrpancrse W, ([0,T],X) mpu 1 >r,. [IpeAnonokum npoTUBHOE.
[ycts cymectByer dyukmust v(-) € W/ ([0,T],X) takas, uto J (V) <J(X). Tak kak mis  v(:)
cymecTByer pemenne L, (-) 3aaun (4.1),(4.2) taxoe, uro [J(v,)—J(v)| <rE(v) mpu r>1,, TO
J(v,) £J(V)+1E(L) =] (v) <J(X) . [Monyuum nporuBopeune. I[lonmyueHHOoe mpOTHBOpEUHE

o3HawaeT, 4o X(t) MUHMMH3MpYeT Takxke QpyHkumonan J (x) B npocrpanctee W, ([0,T], X)

pu r2r,

— — 1 _ _
. Teopema nokaszana. Ilomoxum J¥*(X;x)= lg(?ﬁ J.X+x)-J,.(X),

I ) = limo (1, (2 1) 1,0 pn %) € W] (0T X),

Cneacreue 4.1. Eciu BBINONHAIOTCS ycloBHs TeopeMsl 4.1, To cymecTByeT yucino 1, >0
takoe, uro JP'(X;x)>J"(x;x)>0 mpu r>1, m x(-) e W, ([0,T],X).

O6o3HaYNM

P (x) =" (X(T);x(T)) + if P (s x(0)dt+1((q" (x(0); x(0) +

" LRORO O, X000 +[xO @ (RO:xO) + ™ (LXK XD X()d)") -

Teopema 4.2. Ecnu BBINONHAIOTCS ycnoBus Teopemsl 4.1, To cymecTtByeT uuciao 1, >0

0
takoe, 910 P(x)>0 mpu r>r, u x(-) € W, ([0,T],X).

Joka3zaTeJbCTBO. Ecmm CYIIIECTBYET ¢dhyHKIHSA k(t)>0 TaKasd, 9TO

p,(a(t,x,),a(t,x,)) < k(t)"x1 —XZH mpu  X,,X, € X, TO MO JieMMe 2.2 uMeeM

(%, y) —w(t, X, y)| S k@[, =%, [+ [y, = v.|
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pu X,,Y,,X,,y, €X. HM3Bectno, uro ecmn g(x)=0, a>0 wu limsupg(x)<+c, TO

X—X(

limsup (g(x))* =(limsup g(x))*. IlosToMy ecnu BBINOIHAETCS YCIOBHE TeopeMsl 4.1, To umeem,

X—=X() X—=X()

9TO (1, X(1) +2%) — (6, X(D) <k, ON[x]| 1wt X(0)+Ax, (1) + Ay) —w(t, (1), X(1)) < k(ONx]| +A]y]

mpu X,y e X. [osromy mpumensis nemmy ®Pary 2.4.6 [9] wumeem, uto 0<J"* (X;x) <P (x).
Teopema nokaszaHna.
Cnencreue 4.2, Ecnmn  BhImonHstoTcs  ycnoBHs — Teopembl 4.1, TO

o™ (R(TRX(T)+ 1" (LX(V; x(D)dt 20

mpr x() € W0, TLX) m y™™ (6,X(1), X(0); (x(1), x(1) =0, q""(X(0);x(0) =0.

Tak xak ||x(-)—i(~)||c([m’x)S"x(-)—i(-)"wll, TO uMeeM, 4T0 X(t) MHMHHUMHU3HPYET TaKxKe
(GyHKIHOHAT

J.(0)=0(x(T) + if(t, x(t))dt +r((q(x(0)) + i\v(t,x(t), X()dt)” +[x() —i(')HI\:lV (q(x(0)) + E\V(t,x(t), x(t))dt)*)

B poctparctee W, ([0,T],X) mpu r>r,.

[yere  g:[0,T]x X — (—0,+00] -HOPpMANBHBI HWHTETpaHT, & :X —> (—00,+00] GyHKIHSA.
ITonoxum

S(x) = e(x(T) + [ g(t. x(D)dk,
E(0) = (@(x(0) +  w(t, x(. X(0)d0)° +x() = KO (@(x(0) + [wi(t, x(0), X(0)dD)”
H, (%) = 1) S0 +r((@(x(0) + Ty x(0.%(0)d0)" + [0 =)

= @(x(T)) —e(x(T) + [ £(t,x()dt ~ [ g(t,x(D)dt +

@O+ Py, x(, X(0)d) ") =

+1((q(x(0)) + z\v(t, x(1), X(0)dt)” +[x() - X, (q(x(0) + E\V(t, (1), x(t))dt)").
Iycte v(-) € W/ ([0,T],X). Momoxum &=q(v(0)), p(t)=wy(t,u(t),0(t). Tlo nemme 2.1
cymectByer Takoe pemenne w, ()€ W' ([0,T],X) samaum  x(t) €a(t,x(t)), x(0)=x,, uro

o) —w, (1) < 3™ + (})e‘“‘”’mmp(t)dt,

roe m(t) = ik(s)ds , Touka X, €M Ttakas, uro q(v(0)) = ||U(O)—x0” . MHoxecTBO Takux w_(-)
o06o3HaunM yepe3 D(v) .

Teopema 4.3. Ilycte a: [O, T]XX — comp X MHOro3Ha4HOe oToOpaxkeHHe, a(t,X) M3MEpUMO
mo t, Mc X komnaktHoe MHOXecTBO, f:[0,T]xX — (—o0,+00] -HOpPMAaJbHBI HHTETPAHT,
@: X —>(—00,400] -QyHKIMSA W CYIIECTBYEeT CyMmMMupyemas (QyHKUIus 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) pemenne 3anaun (4.1)-(4.3),
cymecTBylOT HOopManbHbiii uHTErpant g:[0,T]x X — (—0,40], dyHkmus e:X —> (—0,+0],

cymmupyemas pyHknus Kk, (t) >0 u umcio k, >0 rtakue , 4To
|f(ta X, ) - g(t7xl ) - f(taxz) + g(t’ X2)| < k] (t)"Xl —X, V(
X, X, € X, [p(x) —e(x) = @(y) +e(y)| <k, [x = y] |y = X(T)
Toraga cymectByer uucio r, >0 Takoe, uTo X(t) MuHUMH3UpYeT (yHKuMOHan® H (u) B

muoxkectBe {L e W/ ([0,T],X):3w_ € D(v),4r0o S(w )<S(X)} npu r>r,.

x, —x()" ™ npn

B—

.
+|x, —x,

' +||x—y||ﬁ7v) npu X,y e X.
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Jlokasarenbcrso. Iycrs X(-) € W'([0,T],X) . Honoxum & = q(X(0)), p(t) = w(t, X(1),X(1)) .

Iycrs X, € M Takoit, uro q(X(0)) = ||§(0) - XOH . AHAJIOTHYHO JJOKa3aTeNbCTBY TEOpPEMSI 4.1,

cymecTByloT uncno 1, >0 u  pewenne w()e W, ([0,T],X) samaun  x(t) ea(t,x(t)),
x(0) = x,, Takue, 4TO

I(R) — S(R) - I(w) +S(w)| < 1, [(3 + ip(t)dt)ﬁ

L+ Ip(Dd)'T,

rae 1, = (k, + [k, (Hd)e™ .

INoxaxkem, uyro X(t) MHUHUMHU3MpYeT Takxke QyHkuuoHan H (u) B MHOXecCTBe
{ve W/([0,T],X): 3w, € D(v), 410 S(W,) <S(X)} mpu r>r,. [Ipexnonoxum nporusHoe. Ilycts
cymectByer  ¢ynkimus  ue{ve W' ([0,T],X): 3w, e D(v),uto S(w, ) <S(X)} Takas, uro
H, (u) <H.(X) =J(X) -S(X) . ScHo, uTo

Jw,)=S(w,)=H (w,)<H, (u)=J(u)—-Su)+1E) <J(X)-S(X) .

Tak kak S(w,)<S(X), To orcioga BbITekaeT, uto J(w ) <J(X). Ilomydum mpoTuBOpeuue.

<rE(u) npu r=r,, 1O

INonyyeHHOE MPOTHBOPEYUE O3HAYAET, YTO X(t) MUHUMU3UPYET Takke (yHknuonan H (x) B
xe{ve W/'([0,T],X):S(w,)<S(X)} mpu r>r,. Teopema noKasana.

3ameuanme 4.1. Vcnons3ys u3 aemmbl 5.4.1[2] aHaIOrMYHO MOXKHO MOJIYYHUTH JIOKAJbHBIE
BapuaHThl Teopembl 4.1 u 4.2.

Eciu X cenepaGenbHoe 6aHAXOBO MPOCTPAHCTBO, TO HMHTErpaj MOHMMAETCS B CMBICIE
BoxHepa. Hcnoxnp3ys npyroe ompenelieHHe HMHTerpaja BEeKTOpPHBIX (yHkumit (cm.[12, c.89]),

MIOJIYUYE€HHBIE PE3yIbTaThl MOKHO OOOOIINTH U B TOM CiIydae, Koraa X npoctpancTBo Ppere.
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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 CBA3AHO C UCNONb308AHUEM HAUbOLee 8bl200OHbIX GUA0E OYPOBbIX PACMBEOPOS.
O0nuM U3 OCHOBHBIX MPeboBaHUU, NPEOLABIAEMBIX K OYPOBLIM PACMBOPAM, SAGNISENCsL NOSbIULEHUE
ckopocmu OypeHust nymem IKOHOMUUHO20 UCNOTb308AHUSL (DACXOO0BAHUSL) XUMUYECKUX DeazeHmos
U Mamepuanog, UCHOIb3YeMblX Osi NPUSOMOGIeHus 1 0bpabomku O6ypogvix pacmeopos. Takoice
6yposvle pacmeopuvl He 0O0IIICHbI OMPUYAMETLHO 8030€UCMB068aMb HA NPOOYKIMUSHOCMb NIACIA.
s yempanenus ompuyamenvHulX 6NEHUN 8 He(MAHOU U 2a30601U 3a1edCU, BbI3bIBAEMbIX KAK
HOBEPXHOCIHbIMU AGNEHUSAMU 8 NPUPOOHLIX VCIOBUSLX, MAK U GCAeOCmeUe NONAOAHUsL 8 NIACT
U3GHE PABIUYHBIX CPED, CO30AHbL CLOJCHBIE pedzeHmHble KOMNAeKcbl. K 00HoMYy U3 nepcnexmueHuix
HanpagieHuti Ons peuleHuss YKA3AHHOU 3a0ayi OMHOCUMCS NPUMEHEHUE HNeHHbIX CUCTHEM.
Mnuozonemuue onvimuo-npomviuiienuvie pabomel, NPOGEOCHHLIE HA HEPMAHBIX U 2A308bIX
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MECMOPONCOCHUAX NPU  AHOMATBHO HU3KUX NIAACMOGbIX  OAGIeHUAX, OOKA3AMU  BbLCOKVIO
I PexmusHOCmb NEHHBIX CUCTEM.

Knrouesvie cnosa: nennvie cucmemvl, AHOMAIbHO HU3KUE HAACMOBblE OAGIeHUs, Hemb, Oypenue,
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, aerated 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 coeMHEHNsT UMEIOT OOJIBIIOE 3HaYeHHE W 0e3 Hero HEMBICIUMO CYLIECTBOBAHHE
NIPOM3BOJICTBA PEIKUX M IIBETHBIX METAJUIOB, a TAK)KE€ XUMHYECKOH mpombiuuieHHocTu [1]. Ipu
nepepabotke ¢ropanarura odpasyercsi ra3000pa3Hbld QTOPUCTHI BOZOPO M (PTOPUI 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 M3YYEHHE BO3MOXKHOCTH MEpepabOTKNU TOKCHYHBIX OTXOJIOB
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

KpemHuedropucToroBogopogaas 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 peakLus CONPOBOXKIACTCA  IOMYyYCHHEM  JHOKCHAA KpPeMHHA 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 BEIpaxaeTcsi ypaBHCHHEM:

H,SiF¢+ 2A1(OH), = 2 AlF;+ SiOy(ruap.) + 4H,0

[ocne ¢uibTpanuu pacTBopa aIIOMHHUS U3 PEaKIIMOHHON Macchl KpeMHETelb ¢ BIaXKHOCTBIO
50-80% u crounbie Boabl (conepixkamnye 10 3% H,SiFg ocTaroynas KMCIOTHOCTH) HEHTpaTU3yeTCs
1 BBIOPACBIBAeTCS B CHIEIMANBHON IMIJIAMOHAKOIIUTENb.

Takoif momxox He MOXKET OBITh pPAllMOHANBHBIM, TaK KaK C OJHOH CTOPOHBI TEpPAIOTCA
JIOPOTOCTOSAIINE KPEMHE(PTOPUCTHIE COEIMHEHUS, C JPYrod CTOPOHBI 3HAYMTEIBHBIA Bpex
HAHOCHUTCS OKpYKaloIei cpese.

Panee Hamu OBLT mpemioxkeH crocod [4, 5] MCMONB30BaHUSA KPEMHHICOIEPKAIIETO OTXOAa
MIPOM3BOJICTBA (PTOPUCTOTO AIIOMHHHUSL B aHTUKOPPO3MHHBIX paborax. OngHAaKo paHHOE
HCCIIEJOBAHMS MPEATIOIarajio MCHOIb30BaHNE KPEMHETeNsl TOJIBKO B aHTHKOPPO3MHHBIX paboTax
TIPY TTPOM3BOACTBE CEPHOI KUCIIOTHI.

B cBs131 ¢ 3TUM 00BEM HCHOIB30BAHUS KPEMHETENsI OTpaHUYCH M COCTaBIsIeT He Oonee 25% ot
ero obmiero koinyectsa. Kpome toro, B pabote [4] ObUIO MPeayCMOTPEHO UCIIOIb30BAHUE TOIBKO
KpEeMHerens, a CTOYHBIE BOJBI, COJEpXKalue KpPeMHE(PTOPHUCTYI0O BOIOPOAHYIO KHCIIOTY,
MOJIBEpray MPOIecCy HEUTpaIu3alMd HM3BECTKOBBIM MOJIOKOM C IOCTEIYIOIIUM BBIOPOCOM B
[IJTAMOHAKOTIUTENb.

B nmanHOM mCcnenoBaHWMHM CAENaHA IMOTBITKA OJHOBPEMEHHO YTHIIM3HPOBATH KaK KPEMHETENb,
TaK U OCTaTOYHYIO KpeMHE(TOPHCTOBOJAOPOIHYIO KUCIOTY. JIJIsl TOCTIKEHUST IOCTABIEHHOH 11enn
ObUIO MPEAJIOKEHO M IIPOBEPEHO B MPOMBIIUICHHBIX YCIOBHSX IIOJY4YE€HHE BBICYIICHHOTO
TEXHMYECKOTO KPeMHETel sl U KpeMHE(TOPUCTOTO BOAOPO/Ia.

[Tocne ¢unbTpai OCHOBHOTO pPacTBOpa (PTOPHCTOrO ATIOMUHHMS KPEMHETeNb CO CMECHIO
0CTaTOYHOI KpeMHe(TOPHCTOBOJOPOIHOM KUCIOTH U BOAOW IOCTyIaeT B COOPHUK, CHAOKESHHBIH
MEIankoif, rae mpoMbiBaeTcss ropsei Bomoi (60-80°C). Tlocme NPOMBIBKH MOTYdEHHYIO
CyCIIeH3UI0 (MIBTPYIOT, KPEeMHETelb HANpaBisAlOT B IPOLECC CYIIKH, (MIBTPAT IOCTYHaeT B
peaKkTop eMKocTb. B peakTop €MKOCTh BBOJAT TEXHUYECKUM YIJIEKHUCIIBIM HATPUN, KOTOPBIN
B3aMMOJICHICTBYET C KpEeMHE(TOPHUCTOBOIOPOJHON KHCIOTOH, B pE3yNbTaTe dYero oOpasyroTcs
KpHUCTaJUIBl KpeMHE(PTOPHIA HATPHS.

Jlanee peakunoHHass Macca (CyCIeH3HWsT KpEeMHE(PTOpPHA HATpHWs) HAIPABISIETCS B IMPOIECC
ueHtpudyrupoBanusi. V3 HeHTpUQYrH BIaXHBIH KpeMHE(TOpUA HATPHUH IONAIOT B IIPOLECC
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CYIKH, a (byraT CHOBa BO3BpalllA€TCA B HA4YaJI0 INpoLECCa — NPOMBIBKY KPEMHCEICJIA. P€3yJ'II)TaTI)I
MMPOBCACHHDBIX 3KCIICPUMCHTOB ITPUBC/ICHBI B Ta6n1/1uax 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
MOKa3aTesiIM COOTBETCTBYET HOpMaTHBHO-TeXHWYecknM mokymeHTaMm (TY 6-08-465-8) u moxer
OBbITh WCIOJIBG30BaH B KAYECTBE HANOJIHUTENS PE3MHOTEXHHUIECKOW, MOIMMEpHOH M (apdopoBoit
MIPOMBIIIJICHHOCTH.

W3 Ttabmuupel 2 BHAHO, YTO TMONYYSHHBIM KpeMHE(TOpPHA HATpHUs 00JajaeT CTaHIApTHBIMHU
ceorictBamu (I'OCT 87-81) u Moxer ObITh MPUMEHEH B Ka4ueCTBE MHCEKTUILIUIA, B IEMEHTHOU
MIPOMBIIIJICHHOCTH, TIPH ITPOU3BOICTBE dMAJICH U I HEKOTOPBIX APYTHUX IIeTeil.

3AKJ/IIOYEHHE.

W3yyeHa BO3MOXKHOCTH IepepabOTKH OTXOJIOB IPOM3BOACTBA (PTOPHCTOrO AIOMHHHUS Ha
LIEJIOBOM MPOMBIIICHHON NMPOAYKIMH. Pe3ynbTaThl peanu3aluy JaHHOTO HCCIIEIOBAHUS TTOMHMO
OUYEBHIHOTO SKOHOMUYECKOTO 3(deKTa M03BOISET OE30I1aCHOTO YIIPABIECHHH TOKCHYHBIX OTXOZ0B
MIPOMU3BOJICTBA (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 BJIUSHUSA MUKPOBOJTHOBOM 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

AHHOmayua: 8 cmamve NPeOCmasiielvl pe3yibmamsvl MUKPOBOIHOBOU ABMOKIABHOU 00pabomKu
UCXOOHO020 U 0OOINCIHCEHHO20 MUKPOBOTHAMU YROPHO2O (DILOMAYUOHHO2O KOHYEHMPAma ¢ Yeivio
usyuenus eeo enuAHuA. Hccneoosanue MUKpoB0IHOBOU ABMOKIABHOU 006pAOOMKU YHOPHO20
KOHYenmpama 3010ma 00 U nocie 00 cuea NoKA3aio 3HAYUmenbHble VIyYUeHUs 8 U38edeHul
3on0ma. bBvino uccnedosano enusnue memnepamypsi, pH cpedvi u coodepoicanus nepexucu
6000poda Kkak oxucaumens. Pesynemamer nokasanu, umo OOROIHUMENbHASL MUKPOBOJIHOBAA
a8moKnasHas 0opabomra 000xcxHceHH020 Konyenmpama 6 meuerue 60 murnym 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
HUcmonitosa I1.X. (Poccuiickas ®enepanus)

Hcmounosa Iapsuna Xamuodxrcon kusu - cmyoenm,
MALUCMEPCKAsl NPOSPAMMA: NPUKIAOHAS U MENCOUCYUNTUHAPHAS UCOPUSL,
Hayuonanvhuiii ucciedosamensckuil ynugepcumem «Boicuias wikona sxonomukuy, 2. Cankm-Ilemepbype

Annomayusa: 6 cmamve paccmMampugaiomcs O0COOEHHOCMU SMHOSPAPUYECKO20 MYpusmMa Ha
npumepe Depeanckou donunsl. Llens uccredosanus - onpedenums cyuyHOCmMs IMHOMYPUIMA U €20
passumue 8 Depeanckom pecuone. 3adayu u NepPCReKMusbl IMHOmMypusma. Imuozpaguieckuil
MYpU3M CROCOOCMBYEm YIAYHUEHUIO JCUSHU U CAMUX CeMell, NPUHUMAIOWUX V cebsi mypucmos.
Bruouenue mecmnozo nacenenus 6 npuem mypucmos Gui3vléaem y He20 3auHmepecosaHHOCHb 6
COXpaHeHUU COOCMBEHHBIX MPAOUYU U OXpame Npupoobl POOHO2O0 Kpds, d NPOU3BOOCMEO U
peanusayus GU3UMepam U30eaUull pemecen u KyCmapHo20 HpOU3B00CHEd - MO, KpoMe Mo20,
HAOEIICHBIL UCOYHUK MAMEPUATLHO20 OIACONONYYUSL MECMHO20 HACENEeHUS.

Knrouegwie cnosa: Depeanckasn oonuna, smuomypusm, pemecio, Yerosex-Ilpupooa, pazsumue.

Ha cerogus mpoexTsl, pa3pabOTaHHbIE TYPHUCTHYECKHMH KOMIAHMAMH B  paMKax
STHOrpaMYECKOr0 TypH3Ma, MPEIJIararoT TOCTSAM CTpaHbl B JII0OOE BpeMsi Tojla MHTEPECHYIO
[IPOrpaMMy OTIbIXa C YHUKaJbHOW BO3MOKHOCTBIO 3HAKOMCTBA C HEpPACTPAYeHHOM KYJIbTYPOH,
TpaauuusaIMu Hu 6LITOM KOPCHHBIX HApOJ0B, BKJIIOYasd IMOCCHICHUC HAIMOHAJIBHBIX JOMOB,
IIPOKMUBAHUE B CEMbBIX Pa3IMIHBIX HaHHOHaHBHOCTeﬁ, y4aCcTU€ B HAPOAHBIX MpasJHUKaX H
TYJISIHASX, 03HAKOMJICHHE C MECTHBIMH HapOJHBIMU IPOMBICIIAMH, IPUKIIATHBIM UCKYCCTBOM U T.].
OrtHOrpad)M4ecKuil TYpH3M CIIOCOOCTBYET YIYUYIICHUIO )KH3HA U CAMHX CeMel, IPUHUMAOLINX Y
cebs TypucTOB. BKIIIOYCHHWE MECTHOTO HACEICHHUS B IPUEM TYPHCTOB BBI3BIBACT Y HETO
3aWHTEPECOBAHHOCTh B COXPAHEHUH COOCTBCHHBIX TPAIUIIMHA M OXPaHE MPHPOJBI POTHOTO Kpas, a
MPOU3BOJICTBO M PEaHM3alUs BU3UTEpAM H3JACIHHA peMece W KyCTapHOTO IPOM3BOJICTBA - 3TO,
KpOME TOT'0, HAJC)KHBIH HCTOYHUK MATEPHAILHOTO 0JIar0MOIydnss MECTHOTO HACEICHUS.

OnHaKo, CYIIECTBYET TEHICHIUS, P KOTOPOH HM3-3a HEOKUIAHHO OBICTPOrO W II00AIBHOIO
CKauka B Pa3BUTHH COBPEMEHHOI'O TypH3Ma 3a4acTyio HaOmromaercs NeGHIuT mpodeccHoHaNOB,
CHOCOOHBIX YIOBJIETBOPHUTH 3AIIPOCHI 3TOTO YCIIEIIHO PA3BUBAIOILIETOCS HATPABICHUS, B TOM YHUCIIC
u B obOnactu sTHorpaduueckoro TtypusMa.B cemax, rae yxke eCThb TOCTEBbIE J0Ma WM
[UIAHUPYIOTCS, JIFOMM  HYXKJHAIOTCS B  NPO(ECcCHOHANBbHON MOJJEPXKKE C OpraHu3aluei
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OTBETCTBCHHOI'O TypW3Ma, HE MPHUHOCSILEro ymepda OKpyKarolel cpene, COAeHCTBYIOLIETO
SKOHOMHUYECKOMY U KyJIbTYPHOMY Pa3BUTHUIO CeJlla, B TPEHUHrax Ui IMEepCOHala TOCTEBBIX AOMOB
IO TPOLEype BU30BOI MOJICPKKU M PETUCTPALM MHOCTPAHHBIX TOCTEH M TYpUCTOB, OOYUCHHUIO
HaBbIKaM AS(QQEKTUBHON peKNamMbl W IPOABHKEHHIO CBOETO TYPUCTHYECKOTO NPOJYyKTa 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 TEOPETHUECKIX OCHOB HAYKH, 00Opa30BaHUS U MPAKTHKH B cepe ITHOTYpU3MA;
MOBBIIIEHUE KYJBTYPBI HACETIECHHUS TIOCPEICTBOM STHOTYPHU3MA;
pelleHre BOPOCOB COLMANBHOI 3alUThl MECTHOTO HAaCEJICHUS C IIOMOIIbIO STHOTYPU3MA;
MOJIrOTOBKA U NMEPENOAroTOBKA CHELUANINCTOB MO ATHOTYPU3MY;

BCECTOPOHHSIS OLIEHKa 3THOTYPUCTUYECKUX OOBEKTOB U BEJICHHUE HX KaJacTpa;
HaJIaXXMBaHWE MOHUTOPUHTA U NIEPCIEKTHB 3THOTYPHU3Ma;

® U3y4yeHHE TAKTUYECKHX IUIAHOB, CTPATErMYECKUX MPOrpaMM M MEpONpHsATHi B chepe
STHOTYPH3Ma JIPYTUX CTPAaH U MHPOBOTO COOOIIECTBA;

[lepciekTHBHO OOBEOMHEHHE 3THO- M 3KOJOTHYECKOTO TypH3Ma B OAWMH MakeT, HOO
HEBO3MOXXHO ITyTEIIECTBOBATH IO 3aMOBEIHBIM yroykaM depraHckoil JOIMHBI HE CONPHUKACASACH C
HapoJaMH, WX KyJIbTypoH, TpaguuusMH, OBITOM. OTO JacT BO3MOXHOCTh TyphHupMam
pa3pabaThIBaTh BCE HOBBIC M HOBBIE Typbl 10 DepraHcKoi IOIMHE, JeNasi aKLIEeHT Ha KOMOMHAIINT
«Yenosex-Ilpupoda» [1], HO 171 3TOTO HEOOXOANMO TOTOBHUTH CIIEIIHAINCTOB MIIM KaJpPbl, XOPOILIO
OPUEHTUPYIOIIHUXCS B 000UX HANpPaBICHUAX, a TAKXKEe YMEIOIIUX I'PaMOTHO 0OCITyKHUBAaTh TYPUCTOB.
Typdupmam HEOOXOAUMO MOMHUTH, YTO, (POPMHPYS MAKET U TOTOBs 0a3y Ui IpHeMa TYPHUCTOB,
BaXHO HAYMHATH PabOTy ¢ 00pa3oBaTeinbHO-MH(GOPMAIIMOHHOTO KOMIIOHCHTA KakK JJs THIOB H
COTPYIHUKOB OXpaHSIEMbIX IPUPOIHBIX TEPPUTOPHN, TaK U AJIS ceIbCKUX skuteneil [2]. OH nomkeH
OBITH OCHOBOI! ISl BCEX MPOEKTOB IO PA3BUTHIO 3THO- M 3KOJIOTHYECKOTro TypusMa. IIpu ycnosun
CO3JIaHus! YCJIOBHH | 0a3bl U Pa3BUTHS STHOTYpH3Ma B KaJpbl, 00ydarolye IporpaMMBbl B Celle 1
3all0Be/IHMKax, CTpaHe (mpodeccroHalbHbIE pa3HOOOpasne OPHUEHTHPOBAaHHBIX Ha 3TOT BUJ
TypusMa TyppupMm [3]) u rocynapcTBEHHOW MOANEP)KKH, TYpH3M MOT OBl peajbHO CTaTb TEM
IBTEPHATHBHBIM HCTOYHMKOM JIOXOAa Il Y30eKHcTaHa, KOTOPHIA YK€ HE OJIMH JIECATOK JIET
SIBISIETCSI OCHOBHBIM MCTOYHHKOM JUISi MHOTHX CTPaH, OPUEHTHPOBAaHHBIX Ha Typu3M. Kak Obu1o
YHOOMSIHYTO BbIIE, B ropoae Maprunane @DepraHckod MONUHBI TYPHUCThl HpPH MOCEHICHUU
MAacTepCKUX IO MPOHU3BOJACTBY MIENKAa CMOTYT IOMIO00BATHCS HEMOBTOPUMBIMH IIEIKOBBIMH
TBOPEHUSIMH, NPOCIIABICHHBIX MacTepOB — apOaHIOB, OEPEIKHO XPAHSIINX TPAAMIUH HAPOIHOTO
HIETIKOTKAa4YeCcTBa, ¥ MOHAOIIOAATh 3a MPOLIECCOM IPOU3BOACTBA YHUKAIBHBIX BUOB TKAHEH.

B msatumgecstu kunmomerpax oT DepraHsl HAXOAUTCs HEeOOJbiIoW ropox Pumran. C apeBHUX
BpeMEH Hapozbl PuUINTaHCKOro pailoHa CIaBWIMCh CBOMMH KepaMU4ecKUMM wusgenusmu. Ha
MPOTSDKEHHH BOCBMHCOT JIET M3 TIOKOJIEHHS B TIOKOJIEHHE IIEpelaloT MacTepa CEeKPeTH
MIPOU3BOJCTBA KEPAMUUECKUX H3JENUH U3 MECTHBIX COPTOB KpacHOW TJMHBI U TIasypu H3
NIPUPOJHBIX MHMHEPAIBHBIX KpacUTeNIel M 3076l TOPHBIX pacteHHid. Bonpimme Omioma «iacanwvly,
IIIyOOKHME Yallld «U0KOCA», KyBIIMHBI JUIS BOJBI, COCYJIBI JUIS MOJIOKA, YKpaIleHHbIE OPHAMEHTOM
n3 TIasypu «uwkop» [4] He3aObIBaeMbIX OMPIO30BBIX M YJIBTPAMAPHHOBBIX I[BETOB, IPHHECIH
PHUIITAHCKMM MacTepaM H3BECTHOCTb HAa MHOTOYHCICHHBIX MEXIyHAapOAHBIX BBICTABKAX,
YKpamaroT SKCIO3UIINY MHOTUX My3€eB MUPa M YaCTHBIE KOJUIEKIINH.

Takum o00pa3om, Ha CETOTHSAIIHWA MOMEHT Ha 3eMJjie NPOXHBAIOT pPa3HBIE HAPOIBI C
pa3NIUYHON KyJIBTYpOH, pEIUTHO3HBIMH BEpPOBAaHWUSAMH M TpagumusMu. [ox 3a TomoMm
BO3pacTaeT OONBIION MOTEHIMAT IIO3HAKOMHUTBCA C peNurueil, ucropueil, Tpagunueit
pasnmuuHeIX HaponoB. [losTomy Bo3pactaeT OONBIION MOTEHOHAN IO  H3YYCHHIO
sTHOTpaduIecKknx ocoOeHHOCTeH. MHOrHe XUTEIN APYTHX CTPaH M3y4arloT Y30€KCKHH S3BIK,
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 NPUXOOUMC HA 200bl YYeObl GeNUKO2O0
asepbatiodcanckozo nucamens Iycetina [icaguda, Kkomopwle CO8RAOAIOM €  MAICETLIMU
HayaneHbiMu 200amu Typyuu. B cmambe noxazana CiodcHOCMb JICUSHU U HENpeocKa3yemdst
cyovba 300p0GuIX CUN, OYXOBHO UYUCMBIX U 01aA20pooublX atodeli. bopvba 3a cnpasedrugocmo
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.
JHcepmeott 6e3HpPaBCMEEeHHOCMU MOA0O0bIX MYPEYKUX 080PsIH, NPOOLEMbL CEMEUHOU HCUSHU, Oblma.
Knrwuesvte cnosa: ['yceun [licasuo, @uiocogckue 8321:0vbl, npouzsedenue, meopyecmaso,
opamamype.

@dunocodekne B3rIAAEl ['ycelina [[kaBujga NpPUBUBAIOT YWTATENSIM TYMaHH3M W CETOJIHS
COXPaHUIIU CBOIO PEaTbHOCTb 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 Typruu. CrenoBaTesbHO, 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
npousBenieHMsIX kKak «O0puIBy, «llleiix Cenan», «Catana» «Kartactpoda» n «bencreue» nucarens
ncKall cB000y B OECKOHEYHOCTSIX BJIAJIM OT YEJIOBEYECKOro 00IIecTBa, POMaHTHYECKUX MECTAX, TO
TEnepb OH BEPHUT, YTO HAaWJET ee B OOBATHIX peBoyonmu. IlucaTens NPUXOTUT K TaKOMY
¢uocohckoMy BBIBOAY, YTO HECUACTHBIE BCEH IUIAHETHI Pa3/eNsAiOT OJMHAKOBYIO y4yacTh. [loka B
MHUpE CYLIECTBYIOT KPOBONMMIIBI, >KaJHBIE JIIOJU, KOTOPBIX KPOME CBOEH BBITOJbl HUYErO HE
UHTEpeCcyeT, yTHETEHHAs 4YaCTh OCTAHyTCA HECUACTHBIMU.
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[Mosma «A3zep» (1926-1937), mbecsl «Matb» (1910), «Mapan» (1912), «llleiix Canan» (1914),
«Meitna» (1916), «IIpomacte» (1917), «dpsBom» (1918), «Ader» (1922), «IIpopox» (1922),
«Xpomoit Teitmyp» (1925), «Kuszp» (1929), «3BoHKOCTpYHHBIH ca3» (1931), «CusBym» (1933),
«[laxna» (1934), «Xaitam» (1935), «Mectb absBona» (1936) u npyrue nmpousBeAeHUs BEIUKOTO
03T CTAJIN SIPKUMH COOBITUSIMH B a3epOaiikaHCKOM JINTEPaTYPHOM IIPOLIECCE MEPBO MTOJIOBUHBI
XX cronmerus. B 1917 B baky Obu1 m3man ero Bropoit cOopHUK «BeceHHss pocay. [loaT Hammcan
MHOXKECTBO ~ CTHXOTBOPEHHH ¥ II03M B POMAaHTHYECKOM CTHJIE, TPOCIABHBIINCH B
azepOalKaHCKON JIMTEpaType KaK aBTOp JIMPHKO-POMAHTHYECKHX CTHXOB M JIMPHKO-3MTHYECKUX
MI03M, a TaKXKe KaK CO3JaTellb NMEPBBIX CTUXOTBOPHBIX Tpareaui u apaM. B cBomx mpomsBeneHUsIX
I'yceitn [I>xaBug NPeNCTaBUB SIPKYIO TaJeper0 CHIIBHBIX, HEOPAWHAPHBIX T€POEB, OYHTYIOIIMX
MIPOTUB HECHPAaBEUIMBOCTH, THPAHUHM W MPOU3BOJA PACKPBUI BIACTh TEMHBIX CHJI M M300pa3mi
KOHTPACTHI 3MOXH. B 3THX npousBeneHusx oTpaxkeHsl Guirocockre B3MIISAbI aBTOPa. DTH ITbECH
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 TIABEHCTBYIOT BEYHBIC, >KMBOTpPEIEUIYINUE MPOOJIEMBl, HEMPEeXOIsIine
o01eyeoBeYecKre TeMbl M 00pa3bl, U OHU IMMOHATHBI U OJIM3KH TaK)KE HBIHELITHUM ITOYUTATEISIM.

Hpanckue ronsl gpamatypra npoucxoawnu ¢ 1898 rona mo mapt 1903 roga. B urone 1903 rona
oH ormpaBwics B CramOyn Uil momydeHus BbIcmero oOpaszoBanus. Ilockonbky oH Gomen B
CramOyIre 1 He CMOT TIPOJOIDKHUTE cBoe oOpa3oBanue. [locie mpuesna B Haxwuerans B 1904 rony,
¢ 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 [xaBux otpasmicsa B CtamOyi Bo BTopoii pa3. Llenpio mo3Ta ObUIO MOCTYIHTE
B KOJUISJK M TOJIyYHTh BbICIIee oOpa3oBanue. Ho mockonbky oduumanbHOil Oymaru o cpeaHem
oOpazoBaHuM He OBLIO, OH HE CMOI' JIOCTHYb 3TOH Iieiau cpasy. Bo-mepBbix, 5-6 MecsueB oH
MOJITOTOBMIICA M CIall 9K3aMEHBI 10 IIporpaMMe cpeaHer mkoisl. [ToToM, Topko HOCHe 3TOro, OH
MOT TIONTH B JIUTepaTypHbIit oTaen Japdyna» [1].

B paboTtax Benukoro azepOaimkanckoro nucatens ['yceitHa Jl)kaBuia, KOTOPBIA CO3/1all CIIEHY
B HCTOpHH azepOaiimxaHckoil apambl. OH BO3TJIABISET HOBOE JIUTEPATypHOE IBIDKEHHE, I/Ie TAKKe
OBbUTH NPE/ICTABIICHB! PAOOTHI O KHU3HU TypuuH.

JlutepaTop CBOMM TBOPYECTBOM, OTIMYAIOUIMMCS TIyOOKHM (DHII0CO(CKO-ICTETHIECKUM
COJICp)KaHMEeM, 3aJIOKHJ OCHOBY HOBOTO JTama B Hamied Jjureparype. Ero mnpowmsBexeHwus,
HalMCaHHbIE B PA3HBIX JKAaHPAaX M OCHOBAHHBIE HA MHPOBBIX TPAJIULIUSAX POMAHTH3MA, 3aHHMAOT
JIOCTOIfHOE MECTO B COKPOBHIIHHMIE XYyJOXXECTBEHHOH MBICIM Hallero Hapona. Jlpamaryprus
JxaBuia ceirpana BaKHYIO poOJib B TeaTpalibHOM KylbType Hameidl ctpanbl. ['yceitn [aBup
CTOJIKHYJICS C (DUHAHCOBBIMH TPYJHOCTSIMH BO BpeMsi y4eObl B Typuuu, HO He MOTepsul
obpazoBanue. [lo3T Hamucan B OZHOM M3 CBOMX NuUceM: «SI mpennodry ObITh HOCHJIBIIMKOM MU
oOciy)kMBaHHE W HE XO4y IPOJAaBaTh 3TH 3HAHUSA U CYACTHE B OINpPENENIEHHBIN MepHo]] BPeMEHH.
Ecnu ecTh 4TO-TO, UTO 5 B IUIEHY, OH - IIPaBJa U BCE €I pa3 Mpasja. 5l He corjlaceH OTKIIOYUTH
1IeTb, YMEHBIINTE eex» [1].

I'yceitn J>kaBuj, TECHO CBSA3aHHBIM C HalMOHAJBLHOM HWIEOJIOTHEH Hapoja, HEYyTOMHMO
TPYZIWICS HA IYTH NMPOCBEIICHHMs, IPUBHEC B Hally JIMTEpaTypy repomdeckue odpasbl. Bo Bpems
cBoero npeObpiBaHMs B Typuuu OH MOHMMall MSTEXHBIH XapaKTep CYyHIECTBYIOIIETO PEXUMa U
KPUTHUKOBAJI HJICIO 32)KATHsI CBOOOBI MBICIIU 1 BHIPXKEHHUSI.

JaBaiiTe B3riIsiHEM Ha CIEAYIOIYIO HUAEI0 KpUTHKOB Mycradsl ['ynueBa, 4To0BI MOTYyYUTH
obuiee mpeacTaBiIeHre 0 TOM Hepuone, korna Jxasua xun B Typuuu n ObUT TECHO CBS3aH C
Typeukoi natennurennueit. «Pepomtorus 1905 roga 3actaBuia TypeIkoro cyjiTaHa yCyryOuThb
cekTaHTCTBO. CrmomMaTe JKH3Hb, CKYIOCTh, OE3HPaBCTBEHHOCTb M  IPECIEIOBaHUA
ycyryonsiores. Bce ycramum oT 3TOW aaCKOW JKM3HM W KWUJIM B HAaJEXIe BOCCTAHUH.
VHTEeNnNMUreHTHRIE Ta3€Thl CHUIBHO 3aHATHl MHTEIUIUTCHIMEH M MMEIOT HOJUTHYECKHE HIeH,
koHrpeccsl B [lapmxe» [2]. B 3TOoT mepmon TBOpUYECKHI HOWCK BBIJAIONIMXCS IMHCATEJIEH
Typruu ans pa3BUTHS HAIMOHAIBHOW JTUTEPATYpHl MPUBEN UX K poMaHTH3MY. [loToMy 4TO UM
Ka3aJI0Ch, YTO )KaHP POMAHTHYECKOH JIpaMbl - €AUHCTBEHHBIH KaHP, NPOCIaBISIOMUI 00pb0y
pOoTHUB (eoanu3mMa U UICOJ0THIECKUX HanpaBieHui» [3].
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B Te roxer B MupoBos3pennu ['yceiina Pacuzane Obimn npotuBopeunsi. OH BHAET pa3BHTHE
Aszep0aiimkana, c4acTiIMBOe Oyxayllee U CBeTIoe Oymyliee TOJbKO B IpocBelieHnH Jioaei. «Ham
Hy>KHa TOJIbKO LIKOJIa. PeBostonus MUBUIN3ALMH - 3TO LIKOJA KYJIBTYphD», - CKa3aj 03T, KOTOPBIN
HE BU/IEN BAXKHBIX OOIIECTBEHHBIX MIPUYMH OTCTAJIOCTH Ha (poHe A3epOaiimKaHa.

TaxoBo Obut0 OoTHOIIEHUE Pacuzazne k aToMy Borpocy. OH Ja)ke BHIET OTKa3 OT BCEX UPAHIIEB
1 KaBKa3LEB, a TAKXKe MIPUIUHY UX HEBOJIHM U paOCTBa, KOTJja OHM MOKUIAIH CBOIO KYJIbTYypY.

I'yceitn Pacu3zaze mpogoImKil IUTEpaTypHYIO NesTeIbHOCTE B yueOe B Typrum. Jlupmaeckue u
CCHTUMEHTAIbHBIE CTHUXH I103Ta SBISIFOTCS MPOAYKTOM TeX jeT. OmHako IMocie TOTo, Kak IMO3T
BEpHYJICS Ha POJUHY, OH Hamucan nbecsl «Karactpoda» u «benctsue» mocne xu3an Typuuw, u B
3THX MPOM3BEACHUSIX OTpaKeHbI (prutocodckne B3TIIAABI aBTOpA, Tparmdeckas W dKaylKas >KU3Hb
TYPELKOH 3HATH, MPOTUBOPEUHS 1 320y KICHNUS CYIIECTBYIOIIEH COUAaTbHON CTPYKTYPBL.

Kommentupys srort nepuoj B TBopyectBe I'yceitn [[xaBuna, npodeccop Tumyunn Adananen
numier: «Takast CBsSI3b, B3aMMOOTHOIICHHS, IPSIMOI KOHTAaKT CO 3pUTEJIEM U CIIEHOH (PUIOCOPCKUX
TeHeH, COIMKEeHUe, JKeJlaHUsl, OJTU30CTh UJIeH, )KU3HEHHBIE YCTAHOBKH, OOILIECTBO M OTHOILEHUE K
HCKYCCTBY XapaKTepu3yoT» [4].

dopmupoBanue ¢uiocopckre B3MI0B ['yceliH Pacuzane mpoucxoamim B Tofbl, KOraa OH
yumics B Typuuu, ¥ Torja omucaj TParndeckhe COOBITHS HEBUHHOW CEMbH, KOTOpas SIBISIETCS
XKEpPTBOW OE3HPABCTBEHHOCTH MOJOABIX TYpPEUKHUX IBOPSH, MPOOJIEMBI CEMEHHOW XHM3HHU, OBITA.
Wms nmarmata He U3MepsAETCS CMEPTBIO Iepos NPOU3BEIAECHMA. Tpareaus 31ech - BECh MHUD,
OKpYXKAIOIIasl Cpe/ia 3aTOILUICHA, ¥ Pa3JInYHbIC POKOBBIC JIIOM HE CMOTJIH TEPEXHUTh 3TO OSICTBHE.
OOparnM BHUMaHHE Ha KpUTHKY Macyna Anmoriy: «He ciygaiiHO BCe IbECHI, YHOMSHYTHIE
aBropoM (I'yceitn [xaBun — W.P.), aenarotcs Tparemueir. Tparegus Oblla HCIONB30BaHA IS
ONpeneeHus kKaHpa JApaMbl. B IIMPOKOM CMBICIE OH NPU3BaH IOKa3aTh CIOKHOCTb JKU3HU U
pa3pyIIUTENbHYI0 CyAbOY MO3UTHBHBIX CHJI, YUCTBIX U ONAaropoAHbIX JroAed. XOTsA Tparudyeckas
cyapba Joiel B Jpame OTJIMYAaeTcsi OT HalpaBJICHHs XKU3HH, (DAKTOPbI, BHI3BABILIME Tparejauw,
MOJYYHJIM OAMH M TOT K€ MCTOYHMK. Tparequst Hakpbula BCIO JKH3HB. Tpareaust oXBaTHJa BCIO
OKPYXKAIONIYI0 CPey, CYIIeCTBOBaHNE PA3IMIHBIX CIIOEB 00IIecTBay [6].

TBopuecTBO BBIFAOLIETOCS MO3Ta M ApaMarypra ['yceitHa J[xaBuma 6orato mosTHYECKON
MBICJIBIO. ['epon Tpom3BeneHH KpYITHEHIIEro MpeACTaBUTENs a3epOaifKaHCKOro pOMaHTH3Ma
OTJIIMYAIOTCS TyXOBHBIM OOTaTCTBOM, BBIHAIIMBAIOT MEUTHI U HAJEKIbI, (POPMUPYIOT CBOU HJIEATIbI.
Hano mom4epkHyTh, 4YTO pOMaHTH3M B a3epOaiPkaHCKOW JIMTEpaType, COSIMHHUB HAIIMOHAIBEHOE
CaMOCO3HaHHE M OOIIEYETIOBEUECKHE WHACAIBI, CBHITpall OOJBIIYI0O poOJb B OOOTaIIEHUH
XYJI0’)KECTBEHHOM MBICIH. SIpKUIl MOTHMKAH 3TOT0 JUTepaTypHOro teuenus, ['ycelin xaBua Takxe
MIPOCIIABUJICS KAK OCHOBATENb POMAHTUYECKOM IpaMaTypruu.

3AKIIOYEHHUE

I'yceiiHom [[)xaBUAOM TOKa3aHa CIOXHOCTH XH3HHM W Pa3pyLIMTENbHas Cyab0a MO3UTHBHBIX
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 TPAarn4ecKyl0 H KaJKyl0 XH3Hb TYPEUKOH 3HATH, MPOTHBOPEUHS U 3a0IyXKICHHS
CYIIECTBYIOIIEH COIMAIBHOMN CTPYKTYPHI.

Boraroe nacneaue [I'yceina J[I)kaBupa 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 Kpvim

AnHOmayua: 6 cmambe ORUCAHA ONBIMHO-IKCNEPUMEHMANbHASL paboma no  pazeumuio
MBOPUECKUX CNOCOOHOCHETl CIMYOeHMO8 HANpasilenus noo20moeku «/Jouikonvhoe obpazosanuey,
Kak ¢paxmopa 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.
IIpeocmaenenvl pe3yrbmamol IKCHEPUMEHMATLHOU OeAMENbHOCIU N0 PA3GUINUIO MEOPYECKUX
cnocobHocmetl Cmy0eHmos, KaKk pakmopa ux yCneuHou npogheccuoHaIbHOU adanmayuu.
Knrouesvie cnosa: npogheccuonanvroe obpaszosanue, adanmayus, npopeccuoHarbHas a0anmayus,
nedazoau OOUKOILHO20 00PA308AHUS, MEOPUECME0, 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
npodeccHoHaNBLHON alanTaluy SBJIAETCS aKTyalbHON B Haie BpeMs. J[is 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 000Omaercs B TepMHHE
«mpodeccroHanbHas afanTaIys».

B camom oOmem Buae mpodeccroHanbHas amanTtanus (aT. adaptio —mpucmocoOIsio) —
Tporiecc MpUCTIOCOOIeHIs pabOTHHKA K YCIIOBUSAM BHEIIHEH U BHyTpeHHEH cpensr [1].

TBopueckas xapakTepuCTHKA IPO(HECCHOHATLHON AEATEIPHOCTH YKa3bIBa€T HA HEOOXOANMOCTD
PasBUTHSL TBOPYECKHX CIIOCOOHOCTEH OyAymMX CHENMalNCTOB AN pa3BUTHA HMHTEpeca K
npodecCHOHANBLHOMN NESITeNIbHOCTH Y CTYICHTOB.

3anadeil KOHCTATHPYIOLIETO0 AKCIEPHUMEHTa CTAJO0 OMNpEeAETICHHUE UCXOMHOTO YPOBHS Pa3BUTHUSA
TBOPUYECKHX crocoOHocTel Oyaymux crnenuanuctoB JJOY kak Qakropa HX yCHENmIHOM
npodeccHoHaNbHOHN afanTanuy B rpynne A u rpymme b.

Omnupasice Ha uccnenoBanust E.A. PamMeHCKMX U B pe3yibTaTe aHAIU3bl JUTEPaTyphbl, HAMU
Obutn  0TOOpaHbl KpuTepuu 3(PdekTuBHOCTH NPODECCHOHANBPHOW W COIHUAIBHON aJanTaluu
oOyuaromuxcss (JIMYHOCTHBIA KpUTEpUH, KOTHUTWUBHBIA KPUTEPHH, ICHHOCTHBIA KPUTEPHIA,
MTOBEICHUSCKUI KpUTEpHii) [2].

ChopMHPOBaHHOCTE K@KAOTO M3 KPUTEPHEB KOHKPETHU3MPOBANACH PAIOM MOKa3aTelei:
TOTOBHOCTh K CaMOCOBEPIIECHCTBOBAHHMIO, TNPOQECCHOHANbHAS HAIpPaBICHHOCTh, COIMAJIbHAsS
ajanTanys, CouWanbHas aKTUBHOCTh. YUHTHIBAS LEJNM W 3aJadd HAIIETO HCCIECJOBAaHMSA, MBI
BBIJICIIMIIN CJIEYIONINE KPUTEPUH OLEHKH Pa3BUTHSI TBOPUECKHUX CIIOCOOHOCTEH CTYAEHTOB B By3e
Kak (hakTop ycremHoi mpodeccuoHaIbHON alanTallui: KOTHUTUBHBIN, IICHHOCTHBIH, TMIHOCTHBIH.

Hdnst  uccnenoBaHus Cc(HOPMUPOBAHHOCTH  BBIZACJCHHBIX HAMH KOMIIOHEHTOB DPa3BUTHS
TBOpPUYECKHX crocoOHocTeil Oyaymmx crenmanucroB JIOY kak ¢Qakropa uX ycHeurHow
npodeCcCHOHANBLHOM aalTalliy, UCXOAS U3 UX COAEPIKAHUS, B IKCIIEPUMEHTAJIbHON eI TeNbHOCTH
MBI IPUMEHSUIN: TECT MOTHUBAIMH JTOCTIKEHUS ycnexa U u3beranus Heynad A.A. Peana; MeToauky
B.C. [dynuyenko «JlMarHocTuka COAEPIKATEIbHOW COCTaBISIOIIEH TOTOBHOCTH CTYAECHTOB
MeJarorMyeckoro  By3a K WHHOBAIMSM B II€Jarormdeckod JesTeNIbHOCTH» (KOTHUTHBHBINA
KOMITOHEHT); METOAMKY OIEHKH KOHKypeHTocnocodHoctn B.JM. Amngpeea («Ilemarormxa
TBOPUYECKOTO camopa3BuThs); Meronuky B.M. AnapeeBa «OrneHka TBOPYECKOTO IOTEHIMAA
CTYZIEHTOB THejarorndeckoro By3a» u wMmeronuky W.E. IluckapeBoit «JlmarHocTnka creneHn
PasBUTOCTH Yy CTYAEHTOB II€arOTHYECKOT0 By3a MEXaHH3MOB TBOPYECKOH JIESTENBHOCTH,
MEXaHHU3MOB KPEaTHBHOCTH; OIpeieJIeHHE BOCIIPUUMYHUBOCTH, OTKPBITOCTH IIpoOIeMam».

3HaueHHs ToKas3arenei, IMOJyueHHble B pe3ylibTare 00pabOTKM JaHHBIX KOHCTATHUPYIOLIETO
9KCIEPUMEHTA, CBHUJCTEIBCTBYIOT NPEUMYIIECTBEHHO O CPEIHEM M HHM3KOM YPOBHE pa3BUTHA
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 Obumm ompeneneHbl KpUTEpUH M TOKA3aTelnd YpPOBHS 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 pa3paboTaHa M BHEJPEHA B
00pazoBaTeNbHBIH IPOoIecC By3a IIPOrpaMma o pa3BUTHIO TBOPUECKHX CIIOCOOHOCTEH CTY/IEHTOB.

B kagecTBe yCIIOBHI, CIIOCOOCTBYIOIIMX YCHEUITHOMY DPa3BHTHIO TBOPUYECKUX CIIOCOOHOCTEH
CTYZCHTOB By3a Kak (akTopa nmpoheCCHOHAIHHOM aJanTaiii, HAMH BBIJICIICHBI:

a)  OpTaHU3AIMOHHO-TIEAATOTHYECKHE  YCIOBUS:  BBIICIEHHE  PA3BUTHA  TBOPUYECKHUX
CcrocoOHOCTEH CTYICHTOB B KadeCcTBE CIEHUANBHON IeM OOpa3oBaHHUS B By3€; IMOCTPOCHHE
y4e0HOTO0 TpoIecca ¢ MOMOIIBI0 BHEAPEHHS apT-TEPANEBTHUECKUX U UTPOBBIX TEXHUK KaK OCHOBBHI
JUIL  pasBUTUSL TBOPUYECKHX CIIOCOOHOCTEH CTYICHTOB; IOAAEPXKKa CyOBEKT-CyOBEKTHOTO
B3aMMOJICIICTBUS IIPENOJaBaTENs U CTYyAEHTOB;
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6) IUIaKTUYECKHE YCIOBHUS: JMATHOCTHKA aKTyaldbHBIX U MEPCICKTHBHBIX YPOBHEH pa3BUTHUS
TBOPYECKHUX CIIOCOOHOCTEW CTYICHTOB B 00Opa30BaTEILHOM MPOCTPAHCTBE BY3a; CTUMYJIHPOBAHUE
U TOJJICPIKKA MPENOIaBaTeIieM TBOPUYCCKON aKTUBHOCTH CTYJICHTOB ITyTEM CO3/IaHUS CIICIHATbHBIX
CUTYAIIWIA; pean3alus WHANBUAYAIbHO- TUPPEPESHIIMUPOBAHHOTO MOIX0/1a B MPOIIECCE PAa3BUTHS
TBOPUYECKHUX CHIOCOOHOCTEH CTY/IEHTOB;

B) IICHXOJIOTO-TIEJAarOTUIECKNE YCIOBHUS: CO3/IAaHME B COBMECTHON AEATEIBHOCTH CTYACHTOB H
mperoaBaTes OJarompHATHOTO TICHXOJOTHYECKOTO KIMMAara, CIIOCOOCTBYIOIIETO Pa3BUTHIO
TBOPYECKHUX CIIOCOOHOCTEH CTYACHTOB; CO3AaHUE IS CTYACHTOB CUTYAIIHH yCIIeXa, IMO3BOJIIOIIX
KOMIICHCUPOBATh BO3MO)KHBIC JINYHOCTHBIC TPYAHOCTH B OOYUCHHH, CAMOOIIPEICIICHIH JINYHOCTH;
obecrieueHre MpenoaBaTeIeM BO3MOXKHOCTH AKTHBHOTO YYacTHS CTYIEHTOB B BapHaTHBHOM
TBOPYECKOH NIeTeNHHOCTH [2].

B xone uccrnenoBaHus YCTAaHOBJICHO, YTO KaXKJ0€ M3 3THX YCIOBUN 00JIaJacT CBOUMH
JIOKaTbHBIMU BO3MOXXHOCTSIMH, B TO JK€ BpEMs HX CIUHCTBO U B3aMMOCBI3b 00pa3yloT
OpPraHUYHOE EJUHCTBO CpEJAbl, pa3Hble HAMNPaBJICHUS MEIaroru4eckol AesiTeNbHOCTH H
CBOOOMHBIN BBIOOp (GoOpM I peaau3alud CaMOCTOSTECIBHOIO WHHOBAIMOHHOT'O OIIBITA
CTYJICHTa, aKTUBU3UPYIOT KPEATHBHOE MBINIJICHUE U PEe(ICKCHI0 COOCTBEHHOMN NEATEeIbHOCTH
Oyaymero menarora, o0ecneYyMBAIOT MOTHBALMIO ycliexa BO B3aWMOJCHCTBUU CYOBEKTOB
nporecca mpoecCHOHATHHON MOATOTOBKH.

[NoxpuTepuanbHBI aHANH3 YPOBHEH pa3BUTHS TBOPYECKHX CHOCOOHOCTEH OOyJaroOmIMXCs B
By3¢ Kak (akTopa MpoeCCHOHATPHON amanTaluy IMOKa3aJ, YTO peai3alus BBIICICHHBIX
MeTarOTMYECKIX YCIOBUH CITOCOOCTBOBAA MOBHIMICHUIO 3(p(PEeKTUBHOCTH TAaHHOTO MpOoIecca, 9To
JTOKA3aHO €TO MOJIOKUTEIHHON THHAMHUKOH BO BpeMs MIPOBEACHHUS SKCIIEPUMEHTA. JTO MPOSBUIOCH
B YBEIMUYCHUU KOJIMYECTBA CTYACHTOB JKCIIEPUMEHTAIbHOM TPYIMIbI, 00NaAalOIUX CPEIHUM H
BBICOKHM YpPOBHEM pa3BUTHs TBOPYECKHX CIOCOOHOCTEH OOydJarommxcs B By3e Kak (akTopa
poeCCHOHATIBHOM aanTaIum.

Takum o0OpazoM, B XOji€ NMPOBEICHUS ONBITHO-IKCIIEPHMEHTAILHOM paboThl ObLia JOKa3zaHa
3G QEKTUBHOCTh BBISBICHHBIX IMEIarOrMYEeCKUX YCJIOBUI pa3BUTHS TBOPUYECKHX CIIOCOOHOCTEH
CTY/IEHTOB BYy3a Kak (hakropa npodeccHoHalbHOI ajanTauuy. BhINONHEHHOE WCCIEIOBaHUE HE
HCYEPIIBIBACT BCEX ACIEKTOB MAaHHOH mpobnemsl. [IpencTaBisercs, 4To MpeaMeToM TallbHEHIIero
H3YYeHHS MOTYT CTaTh TaKUE acleKTHl MPOOJIEeMBl, KaK TeOpeTHIecKas U MpaKTHIecKas pa3paboTka
KOMIUIEKCHOTO ITOJIX0Ja K Pa3BUTHIO TBOPYECKHX CIOCOOHOCTEH CTYIEHTOB By3a Kak (pakTopa
po¢eCCHOHATIBHON ajanTaluu B MpOIecce peann3alin 00pa30BaTeIbHOW IPOTPaMMBI Ha BCEX
Kypcax MOAroTOBKY Oyaymux cnenuanuctos JJOVY.

Cnucok rumepamyput / References

1. Awenkos B.T. TlpodeccuonanpHas aganTtanus MpernojaBatelieil BHICIICHIIKOIbI: TPOOIEMbl 1
nepcrnektuBbl / B.T. Amenkos. Pocros-na-/lony: [TpunT, 1997. 144 c.

2. Pamencrkux E.A. Pa3BuTHE TBOPYECKHX CIOCOOHOCTEH CTYAEHTOB Kak (hakTOp YCIIEIIHOH
mpodeCCHOHATIBHON amanTanuy OyIOyIIMX CHENHAINCTOB Ha IpHMepe cdepsl cepBuca u
typusma / E.A. Pamenckux, B.M. IlerpoBuues. Tyna: M3n-Bo Tynl'Y, 2011. 264 c.

72



COGNITIVE APPROACH TO THE FORMATION OF READING
CULTURE SKILLS IN STUDENTS
Malikova D.M. (Republic of Uzbekistan)
Email: Malikova573@scientifictext.ru
Malikova Dilrabohon Mahmudovna - Doctoral Student,
SCIENTIFIC-RESEARCH INSTITUTE OF PEDAGOGICAL SCIENCES OF UZBEKISTAN

NAMED AFTER T.N. KARY NIYAZI,
TASHKENT, REPUBLIC OF UZBEKISTAN

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, C KOMOPBIMU CMYOEHMbl CMAIKUBAIOMCA 8 Npoyecce YmeHus, npodaIemvl Uux
npeooonenus. Peanuzayus 6blcoko20 YpOGHA NO3HABAMENbHOU OesIMeNIbHOCHU  NO3605em
yuauumcs NOCMOSHHO NPAKMUKO8AMb CE80U HAGBIKU Kyabmypwl umenus. [lo mepe yryuuenus
HABLIKOG UMeHUs,, KOSHUMUBHbIE NPOYECchl YCIONCHAIOMCA, d YMCMBEHHAs OesmenbHOCb
yuawuxca ycunueaemcs. Imo 00IJICHO YEeNUYUMb KOAUYeCcmeo pabom, O0OCIMYnHbIX Y4auwumcs om
Kaacca K Kaaccy.

Kniouegvie cnoea: umenue, Kyibmypa umeHus, ymenue, HOHUMAHUE, KOSHUMUGHBIL NOOXO0O,
8000padicenue, aKMUSHAA NAMAMb, CIOBAPHYILL 3anac, nCuxuyeckue QYHKYuU, 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 noaxoa B @OPMHUPOBAHUMU BA3OBbBIX
KOMIIETEHIHUU YYAIIUXCHA B OBPASOBATEJIBHOM INTPOLECCE
Mapudgsona C.Y. (Pecnydinka Y30ekucran)

Hlapugpzooa Capoopbex Ypazbou mabub yenu — dokmopanm,
Kagheopa nedazo2uxu u NCUXON02UY, QAKyIbmem neoazouxi,
VYpeenuckuii cocyoapcmeennviii ynusepcumem, e. Ypeenu. Pecnyonuxa Y3bexucman

AHHOmayun: 6 cmamve paccmMampusaemcs UHmezpamugiblil 00xXo0 6 Gopmuposanuu 6A308bix
KOMNemeHyuil yuauuxcs 6 obpaszoeamenvnom npoyecce. Hngopmamuzayus u ungopmayuonnvie
MEXHON02UU CO30AIOM HOGble YCI08USL MPAHCHAYUOHAILHO20 00PA308aHUs, Cnocobcmeylouue, ¢
OOHOU CMOPOHbL, NOBLIUUEHUIO MOOUILHOCIU CMYOEHMO8 U NPEenoodasamencii 8 GUPmMydaibHOM
npocmpancmee  (MHO2000pasue y4eOHbIX MAMepuanos, 2ubKue pedncumvl o0OyueHus, 6blbop
nposatidepos evicuieco obpazosanus u 0p.). C Opyeoill cmopousi, 3mo cmagum npooiemy
O0OHOBIEHUSI OMEYECMBEHH020 00PA308aAHUs. C OpUeHmayuel Ha MexcOyHApoOHble mpeDOo8aHus,
NOAUNPEOMEMHBIU XapaKmep 00paA308aAMENbHbIX NPOSPAMM, BbICOKUL YPOBEHb UHGOPMAYUOHHOU
KOMNEMeHMHOCMU 00Y4aloUUXCsl.

Kniouesvie cnosa: unmeepamughvlii H00X00, (PopMuposanus, KomMnemenyus, ooOpaz06amenbHblil
npoyecc.
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Mertononoruyeckasi CTpaTerusi MHTETPATUBHOIO MOJIXO0Ja OPUEHTHPYET HCCIeNOoBaTeNs Ha
LEJIOCTHOE O0BEIMHCHNE (MHTETPALUIO) OJHOPOIHBIX M PA3HOPOIHBIX KOMIIOHCHTOB CHUCTEM IPH
peuieHIE 00pa3oBaTEeNbHBIX 3a7a4. VIHTerpaTUBHBIN MOAX0] B 00pPa30BaHUH MO3BOJISIET CMSTYUTh
HEIOCTATKU TU(PQPEpEHIMAIIN B paMKaX MEXIUCIHUIUIMHAPHON PACUICHCHHOCTH COJCpKaHHS
00pa30BaHUsl HA OCHOBE BBIOOpa HEKOTOPOTO HMHTETpHUpPYHOUIETo ocHoBaHus [1]. B dwacTHOCTH,
MEXXTUCIATUITMHAPHAS WHTETpalsl  WMEeT  CBOEH  IIeThI0 CHHTE3 0000IIeHHBIX
MEXTUCIHUIUIMHAPHBIX CTPYKTYp HEKOTOPOTO HOBOTO YPOBHS WX COICPIKaHUS W BBIICICHHS
croco00B eSTETHHOCTH, IIEPCHOCHMBIX Ha Pa3HbIC TUCIUILUIMHAPHBIE O0IACTH.

MexaucuuIuIinHapHas HHTETPALNs Pealn3yeTcsl B pa3HBIX MOJICIAX €€ OCYIIECTBICHHS:

- HHTETpalus TUCIHIUINH, BXOAAIINX B OJHY U TY JK€ 00pa3oBaTelIbHYIO 00JIacTh;

- MHTETpalus IUCIWIUIMH, BXOIAIIMX B pasHble 00pa3oBaTeNbHBIE OONACTH: TaKOW BHI
HMHTETpaluil OCYIIECTBISETCS], HAIPUMEpP, MPU CUHTE3€ ECTECTBEHHOHAYUHBIX M T'YMaHUTApHBIX
JMUCIHIUIMH Y4eOHOTO TIaHa;

- UHTErpalys Ha OCHOBE JIOMUHHPOBAHUS OJHOW M3 AMCLMUIUIMH, KOTJIa IPYTHe BBICTYMAIOT B
KauecTBe JOMOJHUTEILHOTO BCIIOMOTaTeIbHOTO CPEICTBA.

B ycrnoBHSX MEXIHUCIUILUIMHAPHON HMHTErpandyd y oOydaromuxcs (HOPMHUPYETCS IIEIO0CTHOE
MpeacTaBiIcHUE 00 M3ydaeMoM (HcciieayeMoM) 00bEKTe Ha OCHOBE MCIIOJIb30BaHMS OOIICHAYUHBIX
METOJIOB TIO3HAHUS (aHAJM3, CHHTE3, 0000IIeHNe, abcTparupoBaHne, KIacCH(pHUKanus, CpaBHEHHUE,
WHAYKIUS, JeTyKIHs, MOJCITHPOBAHNE, aHAIOTHS ), KOTOPBIC BEICTYIIAI0T OCHOBAaHHUEM WHTETPAIINH.
OTMeTnM, 9TO MEXIUCHUIUIMHAPHAS WHTETpaIisi 0a3upyeTcs Ha CHHTE3e COACp KaHUS yUeOHBIX
muctauiiH [5]. JIpyruM OCHOBaHWEM WHTETPAllMH MOXET BBICTYIATh YCHWJICHHE MPAKTHICCKOMH
WIH TIPAKTHKO-TIPO(ecCHOHAIFHONW HAIPaBICHHOCTH 00pa30BaTEIHHOTO MpoIIecca B COOTBETCTBUH
C YpOBHEM 00pa30BaHusA. DTO ONPEACIICT HHTETPAIHIO BO UMsI JOCTHIKCHUS HOBBIX PE3yJIHTaTOB
00pa30BaHusl, BBIPAKAIOIIMXCS B OCBOCHHBIX CIIOCO0aX JCSITCIBHOCTA Ha OCHOBE IOJIyYCHHS
OTIBITA TIPU CAMOCTOSITEIFHOM PEIICHUU TIPOOIIEM.

KoMIeTeHTHOCTHBIIH TOX0/] ONPEACIsICT Pe3ylbTaT 00pa30BaHusl KaK «OOIIHA HHTErpabHBIN
COIMANILHO-TUYHOCTHO-TIOBEICHYECKUH (PEHOMEH B COBOKYMHOCTH MOTHBAI[MOHHO-IICHHOCTHBIX,
KOTHUTHBHBIX, UHTEPAKTUBHBIX U YMIUPUUYECKUX COCTABIIOMUX [3].

KoHTekcT HOBBIX TpeOOBaHHMN K YEIOBEKY B JTHX YCIOBHAX ONpeAeseT HeoOXOAMMOCTh
(dopmMupoBaHUs B 00pa30BaHUN OCOOBIX KAYECTB JTHYHOCTH:

- CHOCOOHOCTH pemath MPOOIEeMBbI COBPEMEHHOW JKHU3HU B TMOJUTHYECKOH, IKOJOTHYECKOH,
MEXKYJIBTYPHOU cepax;

- CIIOCOOHOCTH PEIICHHS MPOOIIEM aKCHOIOTHIECKOH Cephl MOCPEICTBOM OPUESHTAITH B MIPE
IIyXOBHBIX IIEHHOCTEH C YYeTOM MHOTOOOpa3Hs COMUANBHBIX, KYyIbTYPHBIX, STHHYECKHUX,
PENMIHO3HBIX LEHHOCTeH M pasiiMuuii, (OpPM COBPEMEHHOM KYJBTYPBI, & TaKKe CPEICTB |
CMOCcO0OB MEXKYJIBTYPHBIX KOMMYHHKAITHH;

- CIIOCOOHOCTH K HCIIOJIHCHHIO HEOOXOJMMBIX COIMAIbHO-POJICBBIX (DYHKIIUI rpa)kIaHHHA,
n30uparens, 4jieHa CEMbH, POJUTENS U Jp.;

- YHUBEPCAILHBIX YMEHUH B TIONCKE U aHAIH3e HHPOpPMAIIHH;

- CITIOCOOHOCTY TPUHUMATh PEIICHUS B CIy4al MHOTOBapUAHTHOW CHUTYallid, B TOM YHUCJIEC U B
YCIIOBHSIX HEOIPEIEIICHHOCTH, HECTH OTBETCTBCHHOCTh 3a IPHHATHIC pEIICHUs, padoTath B
KOMaH/Ie 1 OpraHU30BbIBATh KOMAaH/HYIO €S TEIIbHOCTD;

- CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUI0, PA3BUTOCTH [TO3HABATEILHON JACSTEIIHEHOCTH.

CyIHOCTh KOMIIETEHTHOCTH BBIpa)KaeTcsi B €€ NeATeIbHOCTHOM mnpupojae (IpUCBOEHHAs
KOMIICTEHIIHSA), KOTOPast ONpEeAeIsIeTCs KaK JUHAMUYecKash IMYHOCTHAS XapaKTepUCTUKA CYOBeKTa
MIPOYKTUBHOU JIEATEIHHOCTH B OMPEIEICHHON cdepe, B TO BpeMs KaKk KOMIETCHIIHS 3a1aeT
obmue TpeOoBaHMs, KOTOPHIE MPEIBABISAIOTCS K YEJIOBEKY JJIsl BBITIOJHEHHS OIpeaeleHHON
JIeSATETHHOCTH.

dopMuUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH OOydJaromMXcsi B 00pa3oBaTebHOM MPOIECCE
By3a pacCMaTpUBAETCS HCCIEIOBATENISIMA 4Yepe3 CO3JIaHhue CHENHaNbHBIX MeAarorndecKux
YCIIOBH, KOHKPETH3UPYIOUINX KOMITIOHEHTHl MEJarorn4eckKoil CHCTEMBI. JTH YCIIOBHS KacaloTCs
yOIyOJIiCHHS, pacIIUpeHrs, OOOTallCHUs COJCpXKaHUs O0pa3oBaHWs, BHIOOpA aJCKBATHBIX
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NeIarorM4ecKUX TEXHOJIOTHH, BOBJICKAIOINX OO0YYAIOMIUXCS B JESATENBHOCTh, COOTBETCTBYIOLINX
CyOBEKT-CyObEKTHOMY B3aUMOJICHCTBUIO YYaCTHUKOB 00pa30BaTEIbHOTO MpoLiecca.

I'moGanu3anoHHbIE MPOLECCH B MUPE MPOSKTHUPYIOT HOBYIO MOJZIENb MUPO3/IaHHS, PACILIHPSIOIIETO
BO3MOKHOCTH 4€JIOBEKa B 00pa3oBaTenbHON, TpodecCHOHaIBHON U COLMabHOI chepax.

Wndopmarnzanmss u  MHOOPMALMOHHBIE  TEXHOJOTMH  CO3JAalOT  HOBBIE  YCIIOBHS
TPAaHCHAIIMOHAILHOIO 00pa3oBaHUs, CHOCOOCTBYIOIIME, C OJHOH CTOPOHBI, MOBBILICHHUIO
MOOWJIBHOCTH CTYAEHTOB H IIperojaBaTeieil B BUPTYaJbHOM IPOCTpaHCTBEe (MHOroo0pasue
Y4eOHBIX MaTepHaIoOB, THOKHE peXKUMBI 00YUICHHs, BEIOOP TPOBAWIEpOB BHICIIETO 00pa30BaHUS U
np.). C mpyroit CTOPOHBI, 3TO CTAaBHUT INPOOJIeMy OOHOBJICHHS OTEYECTBEHHOTO OOpa30OBaHHUS C
OpHeHTanuell Ha MeXIyHapoIHble TpeOOBaHHMs, MOJUIPEAMETHBIH XapakTep 00pa3oBaTeNIbHBIX
IpOrpaMM, BBICOKHIT ypoBeHb HHYOPMALIMOHHOM KOMIIETEHTHOCTH O0YYarOLIHXCSl.
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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.

METOANYECKAS TPAMOTHOCTDb KAK YACTb
IMPO®ECCHUOHAJBHOM KOMIIETEHTHOCTH YUUTEJIS
NHOCTPAHHOTI O SI3bIKA
Snraposa O.U. (Pecny0siuka Y30eKHCTaH)

Hoeaposa O300a Hbpazumosna — 0okmopaum,
Camapranockuii 20cy0apCcmeenHvlil UHCIMUMYmM UHOCMPAHHBIX A3bIKO8,
2. Camaprano, Pecnybauxa Y36exucman

Annomayusn: oocmudicenue H08020 KAYecmea 00pa308aHUs HEGOIMONCHO Oe3 NOGbIULEHUSL YPOGHSL
NPOECCUOHANLHOU KOMREemeHYuu nedazo2os. 3an020M NpoecCUOHANIbHO20 YCnexa 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 peaiusosvieams. B cmamve
paccmampusaemcsi MemoOudeckds 2pamomHOCMb  VUUmesis UHOCMPAHHO20 SA3bIKd, KOMOpAsl
NPOSAGIAEMCs, 8 YACMHOCIU 8 OP2AHU3AYUU 00PA308AMENLHOZ0 NPOYECccd, 8blOOpe AKMYAaIbHbIX
VUEOHO-MEeMOOUYECKUX KOMNIEKCO8 U AYMEeHMUYHLIX 3apybedcHblx nocobuii. Aemop cmamvu
aKyeHmupyem SHUMAHUe HA QYHKYUSX YUUmes UHOCIPAHHO20 A3bIKA HA YPOKE U NOO4ePKUBAen O
HeoOX00UMOCmU 61A0eHUs. MEPMUHONO2UCT N0 MEMOOUKe NPEno0asaHuust UHOCIMPAHHO20 S3bIKd.

Knrouesvie cnosa: memoouyeckas epamomHocmy, UHOCMPAHHbLIL A3bIK, IEKCUKA 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].
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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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Abstract: the article is devoted to the development of professional competence of a preschool
educator. preschool educational institutions have an opportunity to develop professional
competencies of educators through training and consulting support by specialists of vocational
education institutions, in vocational education institutions - to increase the effectiveness of training
future educators based on an analysis of the needs of preschool educational institutions of various
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AHHOmMauusa: cmames  NOCEAWEHA  PA3BUMUI0  NPOQECCUOHANbHOU — KOMNEMEeHMHOCHU
socnumameins OOUKONIbHOU 00pA308aMeNbHOU OpeaHusayu. Y 0ouKoaIbHo20 00pazo8amenbHo20
VupescOeHUsi  NOAGIAEMCA  8O3MONCHOCMb — pA36U8amv  NpoghecCUOHANbHble — KOMHemeHyuu
socnumameinel uepe3 ooOyyarowee U KOHCYIbMAYUOHHOE CONPOBONCOEHUe CNeyuaiucmamu
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YupesicoeHull npopheccuoHaIbH020 00PA308aHUS, V YUPEHCOeHUN NPOPECCUOHATBHO20 00PA306AHUS
- nogvlcums IPEHEKMUBHOCMb NOO2OMOBKU OYOYWUX BOCHUMAamenell HA OCHO8e AHANU3A
nompebHocmell QOUKOAbHBIX 00PA308aMENbHBIX YUPENCOCHU PAZHBIX 8U008 8 NPOPECCUOHATILHBIX
KOMNemeHYUsIX.

Knroueswie cnosa: xomnemenyuss, npogheccuoHaIbHble KOMNEMeHYuu 60CHUMamenst OOUKOLbHO20
VupescOeHus.

JomkonapHOE 00pa3oBaHue - TIepBasi CTYIIEHh 00pa30BaTeIFHON CUCTEMEL. B mocnennee BpeMs
BOTIPOCHI  JTOIIKOJIFHOTO 00pa30BaHUS AaKTyaJIM3UPYIOTCS B IPHOPHUTETHBIX HATPABICHUIX
TOCYJapCTBCHHOM IONMTHKH B cepe oOpa3oBaHUSA, UYTO CBS3aHO C YBEIMYCHHEM UUCIEHHOCTH
HEOPTAaHM30BAaHHBIX JIETEH JIOIIKOJNBFHOTO  BO3pacTa, HEOOXOOUMOCTBIO  YIOBIECTBOPEHUS
00pazoBaTeNbHBIX MOTPEOHOCTEH AeTel Pa3HOro YPOBHS Pa3BUTHS, U, KaK CJIEICTBUE, PA3BUTHEM
BUJIOBOTO Pa3HOOOpasusl JOIIKOJBHBIX OOpa3oBaTenbHbIX yupexaeHui ([JOY) u oOHOBieHHEM
TpeOOBaHUI K CONEPKAHUIO MX JESITEJLHOCTH. YCIIOBHEM peali3alld JAaHHBIX HalpaBJICHUN
CTaHOBUTCS OpPTaHU3aIMsl HHHOBAIMOHHOM eATeIbHOCTH BOCIIUTATEICH.

HamnpaBieHHOCTh JOLIKOJBHOTO 00pa30BaHMSl HAa KOHEYHBIH I€arOrMUecKHid pe3ynbTar -
pa3BuTHe pebeHKa U oOeceueHHe ero YCHEeIIHOCTH Ha IOCIEAYIOIIHUX CTYIEHSIX OoO0ydeHus,
MperoIaraeT BBHICOKHH YPOBEHb HPOQECCHOHATBHON KOMIIETEHTHOCTH Bocmurtatenedt JOY u
¢dopmupyronx ee kKomreTeHnui. HopMaTuBHEIE TpeOOBaHMSA K IMMEAarOTHYSCKON AESITEITbHOCTH
Bocrimratenss JIOY oTpakeHsl B KBadHM()HUKAMOHHBIX XapaKTEPUCTHKaX M JOKYMEHTaX
00pa30BaTeNFHOTO YUpeKACHUSA. ba3oBoe o00pa3oBaHHE, TONYYEHHOE BOCIIHTATEIIEM, CO3HaeT
JUIIG TPEAIOCBUIKH I (OpMHUpOBaHHUA NPO(ecCHOHAIFHOW KOMIETEHTHOCTH, BKIIFOYAIOIINE
00y4eHue KOMIUIEKCY «IeATeIbHOCTEI», HeOOXOJUMBIX JJIsl PEIIeHUs] TeKYIIUX 00pa3oBaTebHBIX
W TeJarormdeckux 3agad MojoabiM cneuuanuctoM B JIOY. PasButue BOCTpeOOBaHHBIX
o0Opa3oBarenbHO cUTyanuel npodeccHOHANBPHBIX KOMIETEHLIWIH y BOCIUTATENEH B CBSI3U C
MOSIBJICHHMEM HOBBIX (OPM JOIIKOJBHOTO oOpa3oBanusi U BuuoB IOV sBiseTcs TeHIeHLUEN
nociaenHero gecarwietus. OnHaKO CTaHAApTH NPO(ecCHOHAIFHOIO 00pa30BaHUs COJEPKATEIHHO
1 TEXHOJIOTMYECKH OPUEHTHPOBAHEI B OCHOBHOM Ha MOATOTOBKY OyIyIIMX BOCIUTaTelel Kk padore
B JIOY oOmiepa3BuBaromiero Buia W HE BCETJAa YYHTHIBAIOT OBICTPOMEHSIONIYIOCS CHTYAldIO B
JIOIIKOFHOM ~ 00pa3oBaHWMU  (HapalldBaHWE BHUAOBOTO pasHooOpasus [JOY ¢ ydyetom
00pa30BaTeNBHBIX MOTPEOHOCTEH PA3INIHBIX IETEH U YPOBHS MX Pa3BUTHS).

Kpome Toro, B menmarormueckoil npaktuke OV orMeuaercst oTpuulareiabHas JUHAMHKA B
YBEJIIMYCHUU YHCIa BOCIHUTATeNeld Oe3 CIeUaabHOrO 00pa3oBaHUs, YbS NPOQecCHOHATbHAS
MOJTOTOBKA HE OTBEYaeT COBPEMEHHBIM TIOTPEOHOCTSM JOMIKOJIHHOTO OOpa3oBaHWsA, U
BOCTIMTaTeNe C OONBIIMM MEJarOTMYeCKHM CTaKeM, HMEIOIINX, B CBOEM OOJIBIIMHCTBE,
CIIOKMBIINECS MEAarOrMYecKHe CTEPEOTHIBl JesTeNbHOCTH. COBpEeMEHHBIE XK€ HOPMAaTHBHBIC
TpeOOBaHUS, OIpeJeNIeMble CHCTEMOM JOIIKONBHOTO O0pa3oBaHMSA, 3aJalOT IEPEUYCHb
npoQeCCHOHANBHBIX ~ KOMIIETCHIMH, OTJIMYAIOIIMXCS  COJAEPXATeNbHO OT  TPaIUIHMOHHO
peamu3yeMBIX BOCHUTATeNIMU (GYyHKOWHA. Tak, BOCIUTAaTeNH NPOPECCHOHANBHO EHCTBYIOT B
CTaHJapTHOW 00pa3oBaTeNbHON CHUTyallMHd, a B YCJOBHSX Pa3BUTHS CETH pPasHOBHIOBBIX JIOVY
OKa3bIBAIOTCS HE CIIOCOOHBIMU K pPEaH3allid MPUOPUTECTHBIX HAIPABJICHUH KOHKPETHOTO BHIA
JOY V¥V Bocmnurareneir pa3HoBUAOBEIX JIOY TOSABNAIOTCS ICUIMTHBIE KOMIICTCHIINH,
CHIDKAIOIIME  KAauecTBO  IIeJarOrM4eckoro pesyiabrata. B cBSI3M ¢ 3TUM  pa3BUTHE
po¢heCCHOHATBHBIX KOMIIETCHIINI BOCTIHTaTENCH pa3HOBHIOBEIX JJOY CTaHOBHUTCS aKTyalbHBIM.

OCHOBBIBasICH TPeOOBaHUI TOCYIApCTBEHHOTO CTaHAApTa CPEIHEro MNpodeccHOoHANIBEHOTO
00pa3oBaHUs, ONpEAENICHBl OCHOBHBIE IO3WIIMH B OINPENEICHUH CYIIHOCTH IPO(eCCHOHATBHBIX
KOMITETEHITNI BocTUTaTeNel pasHoBua0BbIX JJOVY:

1) mpodeccroHanbHble KOMIETEHIIMH MPEACTABIIIOT cO00H 0000IIeHHbIE CTIOCOOBI AeMCTBUMA
BOCTIMTATENs, 00ECTeYNBAIOIINE TPOIYKTHBHOE BBHINOJHEHHE MEJarorndecKoi NesTeIbHOCTH B
YCIIOBHSX BHIOBOTO pazHoobpasus 1OV [2];

2) CTpPyKTypa KOMIICTEHIIMM BKJIIOYAeT B ceOs: YMEHHS KaK OCHOBY KOMIICTEHIIMH; 3HAHWUS,
00ecreyrBaoIIie YCBOCHHE YMEHHs; IIEHHOCTHOE W OTBETCTBEHHOE OTHOLICHHWE K MPHMEHEHHIO
YMEHHUS B I1€/IarOTHYECKON JIeITEIbHOCTH, KOTOpOoe S (EKTUBHO MCIIONB3yeTCsl KaK B 3HAKOMBIX, TaK 1
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HOBBIX HPO(ECCHOHANIBHO-TIEIATOTNYECKUX CHUTYalUsiX, a HE Ha KOMIICTEHTHOCTh CIICIMAJINCTa,
TpakTyeMasi, Kak aJICKBaTHOE [TOBEJICHHE Ieiarora B 00pa3oBaTesIbHOM yUpeskaeHuH [4];

3) comepxaHue  NMPOQECCHOHANBHBIX  KOMIIETEHLMH  BBICTPaMBAaeTCsI  Ha  OCHOBE
(YHKIIMOHAIEHOTO aHaJn3a IeJaroruuecKoil NEesITeIbHOCTH BOCIMTATENS B YCIOBHSX BHIOBOTO
pasnoobpasus JJOY.

Y4uThIBas, 4TO 1O KOMIETCHIMEH TOHIMAETCS! OTIPEIENICHHOE PO ECCHOHATPHOE TTOBEACHHE
IPU PEIICHWH NEAAarorM4ecKuX 3a4ad, KaKIOH KOMIIETCHIIMM MBI HOZOOpaad MOBEACHUYECKHE
MIPU3HAKH, KOTOPbIE MOXXHO 3a()IKCHPOBATH B AeATENbHOCTH BocriuTatens JOY.

Takum oOpazom, pa3BuTHE MPO(EeCCHOHATHHBIX KOMIETEHIMH BOCIHTATENECH pa3HOBHIOBBIX
JOVY - 3To HempephIBHEIN, pa3HOYPOBHEBBIH IPOIECC, COCTOAMIMA W3 (POPMHUPOBAHUS ITIEPEUHS
IeUIUTHBIX KoMIeTeHui Bocnurateneit JJOY, onpenenenns o0pa30BaTeIbHBIX TPACKTOPUH s
BocruTaTeneld KoHkperHoro Buaa JJOY, Meroqudeckoro odecrieueH s OBBIIEHHST KB (HKALIIH
Bocrurateneid JIOY, opraHuzanmu npodeccHOHaNbHOrO O0ydeHHsi (Ha OCHOBE MOMYJIBHBIX
nporpamMMm) W OLEHKH 3((GEKTUBHOCTH HCIOJHEHUS NPO(ECCHOHATBHBIX KOMIIETCHIUH B
JIeSITeNIbHOCTH BocnuTaTtened. Ilpm 3TOM HCTOYHHMKOM Ielded U COAEp)KaHUs IOBBILICHUS
kBanupukaumy  Bocrmtareneit  JAOY  sBuseTcss NPOTHBOpEYHE MEXAY COBPEMEHHBIMU
TpeOOBaHUSAMHU K JIOUIKOJIBHOMY 00Opa3oBaHHI0, KOHKpeTHBIM BUIOM JIOY u peanbHbIM ypOBHEM
po¢eCCHOHATPHBIX KOMITETCHIINH BocnuTaTens [3].

Pe3ynpTaTHBHBIN KOMIOHEHT Hpoliecca MOBBIIICHUS KBaTH(UKAIMK ONpEeneseH HaMu C JBYX
MO3UIMHA: BO-TIEPBBIX, KpHUTEpUH JSGPEKTUBHOCTH CBA3aHBI C pPE3YJbTaTaMH IIOBBIICHUS
KBann(UKaNnY, BHIPAKAIONIMMUCS B YPOBHE IPO(ECCHOHANBHBIX KOMIIETCHIINH BOCIIUTATENECH 1
HanpaBJICHHOCTH Ha WX JaJbHEHIIee pa3BUTHE; BO-BTOPBIX, KpUTEPHH 3(P(PEKTHBHOCTH CBSI3aHBI C
BIMSIHAEM TPO(EeCCHOHATBHBIX KoMIMeTeHImi Bocrutatesiei JIOY Ha KauecTBO MHHOBAIMOHHBIX
W3MEHEHUH B TEJaroruyecKod JesTeIbHOCTH, CIOCOOCTBYIOIIMX CO3JaHMIO YCIOBHM JUIs
ONTUMAJIBHOI'O pa3BUTHs JAeTell JOIIKONBHOTO BO3pacTa C y4eTOM YpPOBHS HUX Ppa3BUTHSI U
MCUXO(HU3HOIOTHIECKUX OCOOCHHOCTEH B yCIOBUAX KOHKpeTHOTro Buaa JJOVY.

Takum o6pasom, y JIOY mosiBisieTcss BO3MOXXHOCTB pa3BUBAaTh MPOQECcCHOHATIbHbIE
KOMIIETEHIINM BOCIHUTaTeNed depe3 oOydaromee ¢ KOHCYJIBTAI[HOHHOE CONPOBOXKIEHHE
CHeUUaInCTaMl  y4peXIeHWd  npodeccHoHaIbHOrO  00pa3oBaHWs, y  yUPeKICHUH
MpopECCHOHATBHOTO 00pa3oBaHHA - MOBBICUTh S()(QEKTUBHOCTH TOATOTOBKU  OYAYIIHX
BocITaTeNed Ha ocHoBe aHanm3a norpedHocteil IOV pasHbIX BUIOB B NpO(ecCHOHAIBHBIX
KOMIIETEHIIHAX.
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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,
Hucmumym nepenod2omosku u nosvluleHus Keanugurkayuu pykogooumeneil u CReyuaniucnos QOUKONbHbIX
obpaszosamenvuvix yupesxcoenuil, . Tawkenm, Pecnyoiuxka Y3oexucman

Annomayus: 6 cmamve pPACCMAMPUBAIOMCS CYUHOCTG MOHUMOPUHSA KA4eCmed Kypcogou
HOO20MOBKU Nedazo208 6 Cucmeme NOBbIUEHUS K8ATUDUKAYUU U YCL08USL €20 Op2aHU3AYULU,
00031auenbl OCHOBHbIE NpUsHaKU e20 mexnonocuzayuu. Onpedeneno cooepoiicanue NOHAMUS
«obpasosamenvHas yciyea» 6 cucmeme nogvlutenus keamugurxayuu. Obpasosamenvhas yciyea 8
chepe nosviuenus Keanupurayuu nedazocuteckux pabomHuKo8 — 3mo KOMIIEKCHbIU NPoyecc,
HanpaeneHnvlll. Ha OesIMeNbHOCMHYI0 nepedayy nedazocam 3HAHULL, YMEHUll U HABbIKOS
nPOhecCUOHANbHO20 Xapakmepa 8 X00e 00pa308amenbHOl HPO2PAMMDL, C YElbl0 YOO8IeMEOPEHUs
JIUYHBIX, 2PYRNOBLIX U 0OUEeCMBEHHbIX NOMPEeOHOCHEl 8 NOGbIUEHUU KEANUGUKAYUY, PA3GUMUS
UHMENLEKMYAIbHO20 ROMEHYUANA TUYHOCHIU, OP2AHU3AYUY 00PA306aHUS, 0OUWECmEd.

Knrouesvle cnosa: mounumopuue, Kayecmed, MNOGbIUUEHUS KEATUQDUKAYUU Neda20SUtecKux
PAboOmMHUKO8.

OmHUM U3 OCHOBHBIX KOMIIOHEHTOB CTPYKTYPHI NEAAarorHuyecKOoTr0 MEHE)KMEHTA SBISETCS
MOHUTOPHHT KaK TIPOIECC MOJYYCHHS M NepepadoTKu MHPOpMAIMH O XOJe 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 (DYHKIMHA (HETIpepbIBHBIA cO0p HHpOpMaluy, ee
CTPYKTYPUPOBAHUE, aHAIM3, Nepejada AAaHHBIX A HCIOJIb30BaHMS B YIpaBIeHMH U 1p.). Bo-
BTOPBIX, MOXKHO BBLIEIUTH CJIEAYIOLIUE aCIIEKThl MOHUTOPUHIA, KOTOPBIE OTJIMYAIOT €r0 OT IPYIuX
ONM3KHX WM MIOXOXHX IeIarOTHYECKHUX U IICUXOJIOTHIECKHUX 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 OPHEHTHPOBAHHOCTHh (BKJIIIOUEHHE B COCTaB KpPUTEPHEB OTCIICKHUBAHMS
HauOonee MpoOJEMHBIX IOKa3aTelnell M KPUTEpHEB, Ha OCHOBAaHMM KOTOPBIX MOJKHO [enaTh
BBIBOJIBI O HEJIOCTATKaX B OTCIICKHUBACMBIX IIPOLIECCaX);

® TEXHOJIOTHYHOCTh KPHUTEPHUEB OTCICKUBAHUS (BKJIIOYEHHE B KPUTEPHH MaKCHMAJIBHOTO
KOJNMYecTBa HH()OPMAITHH PY COXPAHEHNH YA0OCTBA HX OTCIIC)KUBAHUS);

® IUPOKHWH CHEKTP OOHAPYKEHHS N3MEHEHHH (BO3MOXXHOCTH BBISBICHHMS HEOOBIYHBIX HIIH
HETUINYIHBIX PE3YIIBTaTOB);

® HAay4YHOCTH (Hay4IHAass 000CHOBAHHOCTh MOJICIIH U OTCIIC)KHBAEMBIX ITAPAMETPOB);

® COBEpUICHCTBYEMOCTbH (BO3MOXHOCTh BHECCHUS H3MEHEHHH B CTPYKTYPY MOHHTOPHHTA).

Wrak, nrobas cuctemMa ymnpaBieHHS KaueCTBOM JOJDKHA HMETh aJIeKBaTHYIO IOJIEPIKKY
MOCPEACTBOM MOHUTOPHUHTA Kak Ipolecca coopa, 00paboTKu 1 nepeadu HHPOpMaIuu.

OOpazoBarenbHasl yciayra B cdepe MOBBILICHNS! KBATH(HUKAIUY TeIarornyeckux paboTHHUKOB
— 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 YIOBIETBOPEHUS JIMYHBIX, T'PYIIIOBBIX M OOIIECTBEHHBIX IOTPEOHOCTEH B IOBBILICHUH
KBann(UKaNnH, Pa3BUTHSA HHTEIUIEKTYAIBHOTO IOTEHINAIA IMYHOCTH, OpPraHU3alul 00pa30BaHus,
obmecTna [1].

Ilens MOHHMTOpPHMHTA B CHCTEME MOBBIIICHHS KBAaTH(UKAIUA — COACHCTBHE OOECTICUECHHIO
Ka4yecTBa 00pa30BaTEIbHBIX YCIYT, IPEJOCTABIAEMBIX IIEJaroraM pernoHOB PecIryOInKa.

[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 TOJIYUCHHUC
IIPOTHO3UPYEMOTO pe3yibTara;

® OJHO3HAYHOCTH BBIIIOJHEHUS IPOLEAYP U ONEpaLUii.

O0pazoBarenbHbIC MOTPEeOHOCTH cirymarenei XapaKTepU3YIOTCS CIIEAYIOIMHU
0COOEHHOCTSIMH:

® TIpEeANOYTCHHE AKTUBHBIX METOJOB U TPEHUHIOBBIX (hOpM O0yUEHMS;

e yYacTHEe B BBIC3JHBIX MPAKTHUECKHX 3aHATHSAX Ha 0Oa3e OOpa3LOBBIX OpraHM3aIMH
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 CETEeBOTO COOOIIECTBA.

KauecTBeHHass opraHmzainust 00pa3oBaTeNbHOTO  Ipollecca B CHCTEME  ITIOBBIIICHHS
KBaJTM(HUKAIMN TaKXKe IMPeIrojaracT BO3MOKHOCTh ONEPAaTHBHOTO 0OMeHa MH(pOpMaIne MexIy
BCEMH €TI0 yJacTHHKaMHU, NpeIyNpexIeHUe Ieperpy3Kku, YETKoe pactpeeiaeHne GyHKIUNH MExXIy
BceMH cyObekrtamMu. OpraHuzanusi KypcoB TIOBBIIICHHS KBaJIM(HUKAIWH, TIPEXKAE BCETo,
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
XoamatoB I.C. (Pecnybiuka Y30eKncTaH)

Xoamamos Dnep Coouxosuy - cmapuiuti 1eimeHanm, neoazo2-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 oOyuenue npeonoideaem OmaudHylo om mpaouyuoHHO20
00pa306aHUsL IO2UKY 00PA306AMENLHO20 NPOYECcd, NPU KOMOPoM OOyYeHue NPoUcXooum He om
U3YUeHUs  MeOpemuyYecko2o0  Mamepuaia K npakmuke, a Om  QOpMUpo8anusi HOGOU
unpopmayuonnou 6asvl K ee meopemuieckomy ocmuvicienuro. Onvlm u 3HAHUSL 6CeX Y4ACMHUKO8
npU UHMEPAKMUGHOM OOVUEHUU CLYHCAM UCIOYHUKOM UX 83aumno20 00yyenus. Koeda yuacmmuuku
UHMEPAKMUBHO20 00VUeHUsl OeNSMCsL CBOUMU 3HAHUSMU U ONBLIMOM, MO OHU bepym Ha cebsi uacmo
ynxyull npenooagamens, Ymo NOGbLIUUAEN UX MOMUBAYUIO 6 0OYYeHUU U CnoCcoOCmeyem ezo
bonvuteli dgppexmusrnocmu.

Knroueswvie cnosa: unmepaxmus, mexHono2us,, 00y4eHus, Cryulamerb.

[Monsitve «uHTepakums» (OT aHmI. Interaction — B3aWMOJIEWUCTBHE) BO3HUKIIO BIIEPBBHIC B
COLIMOJIOTHM M COLManbHON mncuxonoruu. Jlas TEOpUH CHMBOJIMYECKOIO WHTEPAaKI[MOHU3MA
(OCHOBOTIOJIOKHUK — aMmepuKaHCKui (uiocod k. Mua) XapakTepHO pacCMOTpEHHE Pa3BUTHS U
KHU3HEESATEIbHOCTH JMIHOCTH, CO3HIAHUS YEIOBEKOM CBOETO «SI» B cHTyamusax OOLIEHUS U
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B3aUMOJEHCTBUSL C JAPYrUMU JoabMU. [2] B mncuxojoruum HHTEpakuuss — 3TO Mpolecc
B3aUMO/ICHCTBYS, AUAIOTa C YeM- JIN00 (HanmpuMep, C KOMITBIOTEPOM) HJIH KeM-JTH00 (4EI0BEKOM).

IlonsiTHEe «MHTEPaKTUBHBIN» MPOUCXOAUT OT AHTIIMUCKOTO «interacty («intery — «B3aUMHBII,
«acty — «IeHCTBOBATbHY).

CrenoBarenbHO, «MHTEPAKTUBHBIE METOMBLY MOXKHO MEPEBECTH KAaK «METOABI, IO3BOJIAIONINE
CITymaTesnaM B3aHMOJICHCTBOBATH MEXKIY COOOM.

«/HTepakTHBHOE OOyYCHHE» PAacCMAaTPHBACTCS KaK «CIIOCOO TO3HAHMS, OCYIISCTBISIEMBINA B
(opMax COBMECTHOW AeATENFHOCTH oOydaromuxcs» [3]. DTO W eCcTh CYIIHOCTh WHTEPAKTHBHBIX
METOJIOB, KOTOpasi COCTOHMT B TOM, HYTO OOyYeHHE IPOUCXOIUT BO B3aUMOJICHCTBHH BCEX
ciymaTeneii u npenogasareis (puc. 1).

CAYINaTeIb

!

Hpenonaaareﬂﬁ cnym'areﬂh

I

CIVIOATEIb

Puc. 1. Bzaumooeiicmsue 6 npoyecce 00yueHus

Ilo cpaBHeHHIO ¢ JIPYTMMH METOJAaMHU HHTEPAKTHBHBIE OPUEHTHPOBAaHBI Ha Oojee IIMpPOKOe
B3aUMOJICHCTBUE CIIyIIaTeNId HE TOJIBKO C IpernojaBaTeleM, HO M JAPYr C JpyroM M Ha
JIOMHHHPOBaHUE aKTUBHOCTH CIIyIIATENH B Ipoliecce 00ydeHNsI.

AKTHBHOCTh TIPENOAABATENs] YCTyNMaeT MECTO aKTUBHOCTM CIyIIaTeldHw, a 3ajadel
IIperno/iaBaTeNss CTaHOBUTCS CO3JaHUE YCJIOBHH Al MX MHMIMATHBBL. OH peryyimpyer y4eOHO-
BOCIIMTATENbHBIA IPOIlECC ¥ 3aHMMAaeTcsl ero oOmeHd opraHu3anued, ompenenss obiee
HarpasJeHHe (TOTOBUT 3apaHee HEOOXOAMMBIE 3a/laHusl U (POPMYJIUPYET BONPOCH! MM TEMBI JUIS
0o0CYXIeHUsI B TPYNIax), KOHTPOJIMPYS BPeMs M IOPSAAOK BBHINOJIHEHWS HAMEUYEHHOTO IUIaHa
pa6OTLI, JlaBasg KOHCYJIbTAllUM, Pa3bsACHAA CJIOXKHBIC TCPMHUHBI, IOMOrasg B ClIyda€ CEPBLE3HBLIX
3aTpyJHEHUM.

K akTuBHBIM u HWHTCPAKTUBHBIM METOAAM OTHOCIAT, TaKUM o6pa30M, JiMuib T€, KOTOPBIC
CTPOATCA Ha TNCUXOJOTMYCCKUX MCXaHU3MaX YCUJICHHSA BJIMSAHUA T'PYIIIBI HA TPOLECC OCBOCHUA
KaXIbIM YJaCTHHKOM OIIBITA B3aUMOJECHCTBUS U B3aMMooOydeHus. [5] Takue MeTonbl SBIAIOTCS
MHHOBAIITMUOHHBIMH O6p330BaTeJ'II)HI)IMI/I TCXHOJIOTUAMH.

VYueOHBIH TpolecC, ONMPAIONIMHCS Ha WCIIOIb30BAHUM WHTEPAKTHBHBIX METOIOB OOYYeHHS,
OpPraHM3yeTcsi C y4YeTOM BKJIIOYEHHOCTH B TIPOIECC IMO3HAHMS BCEX CIyIIATEeIH TpYyNIbl 0e3
nckiovyeHnss. CoBMeCTHast JeSITENFHOCTh O3HAYaeT, 4YTO KaKIBI BHOCHT CBOH OCOOBIH
WHIMBHUIYaJIBHBIA BKJIQJ, B XOoAe padOTHl HIET OOMEH 3HaHWSIMH, HJIEsIMH, crocobamu
nesitenibHocTH. OpraHu3yloTcs WHAWBUIyalbHas, MapHas ¥ TpyNmoBas padoTa, HMCIOJIB3YeTCs
NpOoeKTHast paboTa, POJIEBBIE WIPbI, OCYIIECTBIAETCS paboTa C JIOKYMEHTaMH M Pa3lIMuHBIMH
UCTOYHUKAMH I/IH(I)OpMaLII/II/I. I/IHTepaKTI/IBHBIG METOABI OCHOBAHBI HA MPUHIOHIIAX BSaHMOHeﬁCTBHﬂ,
aKTUBHOCTH 00yYaeMBIX, OIIOpEe Ha TPYIIIOBOH OIBIT, 00s3aTeNbHON 00paTHO# cBsa3u. Co3maeTcs
cpena oOpa3oBaTeNbHOro OOIIEHHMS, KOTOpasl XapaKTepU3yeTCsi OTKPBITOCTHIO, B3aUMOCHCTBUEM
Y4aCTHHUKOB, PaBC€HCTBOM HX ApPTYMCHTOB, HAKOIIJICHUEM COBMECTHOT'O 3HAHHUA, BO3MOXKXHOCTBHIO
B3aMMHOM OIICHKHU U KOHTPOJIA.

WHTepakTHBHBIE METOABI 00yUYEHHUSI MOXKHO pa3/ielITh Ha UTPOBBIE U HEUTPOBBIE.

WrpoBele HMHTEpAaKTUBHbIE METO/ABI OOYy4eHMs: JeioBas ydeOHas wurpa, pojeBas Wrpa,
TICUXOJIOTHYECKUI TPEHHHT.
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HewurpoBble MHTEpaKTHBHBIE METOBI OOyUYECHHUS: aHalM3 KOHKPETHBIX cuTyanuit (case-study),
IPYIIIOBBIE JUCKYCCUH, MO3TOBOM LITYpPM, METO/IbI KOOIIEPATHBHOTO 00y4YEHUSI.

K 4ncity akTHBHBIX M HHTEPAKTUBHBIX METOAOB 00yUYEHUS! OTHOCUTCS MHTEPAKTUBHAS JICKLMSL.

WHrepakTiBHAs JeKIusi 0ObEIUHSCT B ce0e acleKThl TPaJUIMOHHOMN JEKIUU U TPEHHUHIOBOK
urpbl. JTOT (opMaT JIEKIMH HUMEET CMBICNI HCIIONb30BaTh B TEX CilydyasX, KOrJa HOCHUTEIEeM
YHHUKAJIBHOW MHQOpMAaIUN siBisieTech BBl (MM ApYyrod mpeaMeTHBIH JKCIepT) W KOTAa pecype
BPEMEHM W JPYTruX HH(OOPMAIMOHHBIX HCTOYHHUKOB OTPAHWUYCH (IIPOOIEMHAs JEKIHWS, JEKIHS-
KOHCYJbTAIlWs, JEKIHsI — Mpecc-KOH(GEPEHIs, JEeKIUS BABOEM, JIEKIHI-Oecena, JEKIus-
JIICCKYCHSI, JIEKIUSI-IPOBOKANNS, JTEKIUS-ACCIIEI0BAaHNE, JICKINA-BU3YaTH3aLUS U JIP.).

JlenoBast Urpa MMHUTHUPYET Pa3JIMYHBIC ACTIEKTH YEJIOBEUECKOH AKTHBHOCTH M COLMAIBHOTO
B3aUMOICHCTBUS, CHUIMAET MPOTHBOPEUUS] MEXIY aOCTPAKTHBIM XapaKTEpOM ydeOHOTO MpeaMeTa
U pealbHBIM XapakTepoM NpoQecCHOHAILHON AeATeNbHOCTH. PoneBas urpa MCIONB3yeTcs s
peleHust KOMIUIEKCHBIX 3a/1a4 YCBOEHHSI HOBOI'O MaTepuala, 3aKpeIUIeHUs] U Pa3BUTHUS TBOPUECKUX
criocoOHocTel, a Takke Ml QGopMmMupoBaHHs 00mIeydeOHBIX yMeHuil. OHa JaeT BO3MOXKHOCTB
y4aluMcs MOHATh U U3Y4YUTh MaTepUal ¢ pa3IUyHbIX MO3ULIUH.

NHTepakTHBHBIE TEXHOJIOTHHM IIOMOTAIOT CHITh HEPBHYIO Harpy3ky oOydJaromerocs,
NEPECKIIOYUTh €ro BHUMAaHUA, a TaK K€ B XOJC 3aHATHA MPOUCXOAUT IMOCTOAHHAsA CMCHaA (bOpM
00yUeHHS.

WHTepakTiBHOE 00yYeHHE MPEAIOIaraeT OTIAMYHYIO OT TPaAUIIMOHHOIO 00pa30BaHMS JIOTHUKY
00pa3oBaTeNIbHOTO  TpOIlecca, IPH KOTOPOM OOydeHHE MPOHCXOAWT HE OT H3YyYCHHS
TEOPETHYECKOT0 MaTepHaia K MPaKkTHKe, a OT (JOPMUPOBAHUSI HOBOH MH(YOPMALMOHHOH 0a3bl K ee
TEOPETHYECKOMY OCMBICIICHHIO. OTBIT U 3HaHHUS BCEX YYaCTHUKOB IPH MHTEPAKTHBHOM OO0yYECHHUH
CIIy’)KUT HUCTOYHHKOM HMX B3aMMHOro oOyueHwmsi. Korma ydaCTHHKM WHTEPAaKTHBHOTO OOydYeHHs
JIENSITCS CBOMMH 3HAHHMSIMH M OTIBITOM, TO OHHU OepyT Ha ce0sl yacTh (DyHKIMI NpenoaaBares, 4To
MOBBIIIACT UX MOTHUBAIUIO B O0YUCHHH U CIIOCOOCTBYET ero 0obiicit 3 (heKTHBHOCTH.
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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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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.
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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.
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Kageopa uckyccmsa acmpast U MACCOBbIX NPeOCmagneHul,
Tocyoapcmeennblil uHcmumym uckyccme u Kyismypol Ysbexucmana,
akmpuca,

Tocyoapcmeennviii akademuueckuti pycckuti Opamamuyeckuii meamp Ysbexucmana
2. Tawxenm, Pecnybnuxa Y3bexucman

Annomayus: 8 cmamve nPOAHATUIUPOBAHBL OCODEHHOCTNU HAYUOHATLHOU pUmMuKy Y30exucmana,
BbIABNIEHBL XAPAKIMEPHbIE YePMbl ee OMAUYUs OM 3anaoHol. Bulaenensl nepeoocHo6bl HAYUOHATLHO2O
pumma, HawuHas c¢ mpakmamog muvicaumeneti Bocmoxka Cpeonegekogvs, Komopvie OCmMasuiu
sadicHeliue c8e0eHUsl 0 NOHUMAHUYU 36YKA, AKYCMUKY, 1A008 U UHMEPSAL08, PA3GUIMUL MY3bIKU 8
COOmEemMcmeuy ¢ pummom Nod3uu, PUMMUYEcKol aKyeHmuposKe, OIUMENbHOCAX, CHnocobax
VCIIOJICHEHUSL pUmMa U nepexooa om 00H020 8uoa k opyeomy. Iloopobro paccmompeno cmpoenue 11
PUMMUYECKUX KPY208, CO30AHHbIX MEOPemUKOM My3blku u nosmom A6oyppaxmanom [ocamu,
KOmopble COCMABNAION C80e00pAa3HblLil KOPeHb, OCHOBY OCHO8 HAYUOHANBLHO20 PUMMA, NPOBEOEH
CPABHUMENbHBITL AHATU3Z C COBPEMEHHBIMU KPY2aAMU PUMMUKU Y30EKCKO20 MY3bIKATLHO20 UCKYCCEA.
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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, OPUSUHATLHBIE CIMUTUCMUYECKUE PeUuleHUsl COBPEMEHHbIX PedCUCcEéPos 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
KOTOPOH 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
CHCTEMY HApOJHON MY3BIKH, Pa3BHBAIOT KAHPOBYIO CTPYKTYPY, MOAUGHUUPYIOT CTHINCTHKY U
crocoObl (hopmMooOpazoBanus. JJaHHBIN mpollecC OpraHUYHO coueTaeT aBe TeHacHIH. C OmHOU
CTOPOHBI, COXpaHA€TCS Hallla HalWOHAJIbHAs CaMOWACHTH(HKANWS, YTO CBA3aHO C
UCTIONIb30BAaHIEM HCKOHHO BOCTOYHBIX 3aKOHOB OPTaHM3AI[MH MY3bIKAJBLHOHM LEIOCTHOCTH, TaK H
Marepual, TpaJUIMOHHBIE MEJIOAWH M HAICBBI, 3alaJHble KOMIIO3HTOPHI CO3IAIOT HOBBIH
MY3bIKaJIbHBIA METasI3bIK, ONPEAEIIIONIHIA Oy TyIee HCKYCCTBA.

CoBpeMeHHast CreHa - ecTh (DPPOHT pUTMHUECKHX neiicTBHH. VIMEHHO BpeMsi pacKpbhIBaeT
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 CBOI0 PUTMHUUECKYIO SHEPTHIO 00JIee HACHIIEHHON U IOCTOSIHHO OIYIIAI0T
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 TeHe3HC OCHOB HAllMOHAJIBHOTO PUTMA, BEpHEMCS K crenuduke,
TEHJCHIUSM M BO3MOXXHOCTSIM BOCCO3/IaHHMS MCKOHHO HAaIMOHAJIHHOTO pUTMa HAa COBPEMEHHOM
y30EeKCKOH CIICHE.

B LenrpanbHoii A3un CyIIECTBYET CBOSI MHOTOBEKOBAs MHTEPIPETAMS PUTMa W MOHMMaHHE
purMmdeckoro copepxumoro. bmmxamit w Cpemamii Boctok B IX B. yke 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 My3bIKH 3Ha4uTeNIbHO 1no3xe - 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,
TI0 TIPaBY SIBIISIETCS OCHOBOIIOJIOXKHUKOM T€OPUH MY3BIKH BocToka.

N6u-Cuny (ABunenny, 980-1037) B «Kuure ncnenenus», «KHure cmaceHus», B pasjenax,
TIOCBSIILICHHBIX MY3BIKE, HHTEpECcOBajla, MPEX/e BCEro, crenupuKa puTMa, Kak OJHOTO M3 BHJOB
XYJO0XKECTBEHHOI TepalmuM MHOTMX TeJNeCHBIX HeayroB. Emé Ttorgja oH 3agymblBanci Haj
YHHUKQJIBHOH CHOCOOHOCTBIO pHTMa 3MOLMOHAILHO BO3/EHCTBOBAaTH Ha CIyHIATeNsl W JlaKe
W3JIEYHMBATh IICHXOJIOTHYECKUE TPaBMBI, HAIoJ00KHe COBPEMEHHOro MeToJa apT-Tepanuu. VIOH-
CuHa faBanm pUTMy clefymwouiee ompeneneHue: «PUTM-3TO coderaHue YOapoB, OTAEIEHHBIX
oTpeeIEHHBIMU IPOMEXKyTKaMu BpemeHnu» [ 1, c. 300].

Cpenneasmarckuit Mpiciaurenb Anp-Papadu (871-950) B TtpakTtatax «O Kimaccupuranun
putMay, «bonpmIoN TpakTaT 0 My3bIKe», «My3BIKaIbHBIE CTHIIN» pacCMaTpUBAJI HAYKY O MY3BIKE
KaK MaTeMaTHYeCKyI0, M B TO )K€ BpeMs, OTIaBal MIPEANOYTEHHE W SCTETHIECKUM BOTIPOCaM PHTMa
1 BO3ICHCTBUS €ro Ha XyIO0XXECTBEHHOE BocTpmsTHe denoBeka. OH 3aHMMAlCsS BCECTOPOHHHM
HCCIIEJOBAaHUEM 3BYKa, aKyCTHKH, JIa[I0OB M MHTEPBAJIOB, a TAKXKE 3aTPAaruBal IPOOIEMbl Pa3BUTHS
MY3bIKHA B COOTBETCTBUU C PUTMOM I033HH.
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U3 yrBepxknenuii Anp-®apabu cieoBano, 4TO «My3bIKaJIbHBINA NIEPHOJ COOTBETCTBYET CTUXY,
(paza — MoJYCTHUIINIO, MEJIOJUYECKHE WICHBI (Ppa3bl — yacTsM MOJIYCTHIINS. JTa HayKa ONHPajIach
Ha TOXJECTBEHHOCTh 3aKOHOB CTHUXOCJIOKEHHS 3aKOHAM pUTMAa M 3aKOHAM PHUTMA — 3aKOHaM
My3bIkn» [2, ¢.79].Takum obpazom, putm B LleHTpanpHOW A3HMM CUHMTAJICS CBA3YIOLUIMM 3BEHOM
MEXAy Nod3ueld W My3blkod. CTHXOCIIOKeHHE M My3blKa pa3BUBajach MO apaOCKoil cucteme
METPUKH, KOTOpasi Ha3blBajach «Apy3». s MEpBUYHON PUTMUYECKOW €IUHUIIBI, TO €CThb, AJS
MIPOM3HECEHUsI CIIoTa, TpeOyeTcst onpeeIEHHOe KOJINIECTBO BPEMEHU. Takoe CI0XKEHHE PUTMA H
MeTpa SBIAETCS KBAaHTUTATHUBHBIM, IPOINE TOBOPS, KOJIMYECTBCHHBIM. bBIM30CTE K My3BIKE
Hambomee XapakTepHa HMEHHO JUIS J3TOTO KBAHTHTATHBHOTO CTHUXOCIOXKCHHS, TAE CIIOTY
COOTBETCTBYET HOTA (KaK UINTEIBHOCTh U BHICOTA 3BYKA BO BPEMEHH).

PuTMudeckne mnepuoapl BBIPAXKANWCh B BHIC ONPEACIEHHBIX CoYeTaHWil cnoros. OnxHm
CIy’)KWJTH U1l 0003HAUYEHHsT PUTMUYECKOTO CONPOBOXKICHUS, APYrHe — JUIsi 00O3HAYCHUSI pUTMa
CTHUXOTBOPHOI'O TEKCTA.

I'oBopst 0 My3sike BocToka B CpenHEBEKOBbE, CIEAyeT OTMETUTh, UTO, €I€ He MOABEPIIIUChH
BIMSIHUIO 3amaja, oHa Obli1a 3aMKHYTOH U MOHOJMHHON B 3By4aHUU, ONHOOOKOH M HEAOPA3BUTOM B
IUIaHe TapMOHHUM, M OPHEHTHPOBAlach, MpEXJE BCEro, Ha CJIOBO, KOTOpoe Belo e€ 3a cobOoi
(cBOCGOOpa3Hast Xy/10’KECTBEHHAs! HAllEBHAsI PEYb).

Abnyppaxman Ixamu (1414 - 1492), HOST-MUCTHK, TEOJOT M TCOPETHK MY3BIKH, CIHHUILY
U3MEPEHUS  AJHUTENBHOCTH  ONpEAesieT  CleAyromuM  obOpasom: «Bceskas  (BpemeHHast)
JUTNTEIBHOCTD, PA3ZICIIIONas Be HUKPE, MOXKET OBITh TAKOH, YTO MEXLy STUMH ABYMs HUKPE yXKe
HeT OoJbIle MecTa JUIs eIE OAHON HUKPE B MEJIOANIECKOM XoJe. Takas AIUTeNTbHOCTS ... SBISIETCS
eIMHUIICH BeeX APYyrux (oOpa3oBanHuii u3) HUKpe» [3, c. 50].

Ecnmu mepeBoguTh Ha MY3BIKAIBHBIA SI3bIK HAIIMX THEW AJUTENBHOCTh «HHUKpE», TO OHa
aHaJOTM4YHa COBPEMEHHOMY My3bIKabHOMY pasmepy 1/8 . «Hwukpe» Morna yBeiaudyuBaThCs 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 couzMepumoctu» [3, ¢. 51].

Takum o0pazom, uMeHHO AOmyppaxman J[)KaMu TIIATEIBHO Pa300pal «IJIUTEIBHOCTH» B
apabCcKoi pUTMHYECKOH TEOpHH, KPOME TOTO, OH SIBISIETCS cO3JaresieM OKoyo 11 pHUTMHYecKHX
KPYTOB, KOTOpBIE OH 3a(UKCHPOBaI JJIsi 0003HAYEHUSI MY3bIKAJIbHOM PUTMHUKH U pa3MepOB, J1aB UM
ornpeenéHHble YeTkne Ha3BaHus .OTCIeINB CTPYKTYpHbIE OCOOCHHOCTH PHTMHYECKHX OCHOB
Bocroka, MBI MOXEM OTMETHTH, YTO XapaKTEPHOH UYEpTOH JJIsI BOCTOYHOTO PUTMA SIBIISETCS
CHUHKOIIMPOBAaHHOCTh. PaBHOMEpHas M HEpaBHOMEpHAas IEPEMEHHOCTh XapaKTepHa sl 3THX
KpyroB. Tak Kak B 3amajiHON My3bIKE CHHKOIIA Yallle BCErO SIBISIETCSI HAPYIICHHEM PUTMHYECKOTO
MOPSAKA, OYEBHIHO XapaKTepHOe paszInyne MexX Ty My3bIkoi 3amaga u Bocroka.

Putmuueckue Kpyrum XapakTepHbl M IS HAI[MOHAIBHOTO pPHUTMA MY3BIKH M I033MHU
VY36exucrana. 910 CBO€OOpa3HbIM KOPEHb, OCHOBA B TEOPHH KPYI'OB; OHHM HA3bIBAIOTCS acib U
Gypyb (4TO JOCIOBHO MEPEBOJMTCS KaK «BETBH», B €/1.4. - «BETBbY»). YacTh U 1esi0e B y30eKCKOM
puTMe-ocHOBa OCHOB. OCHOBHOW CUMBOJIMYECKUN CMBICIT-3aMKHYTHIN KpyT (KoHIIenus kpyra-kak
CMBIKaHHE KOHIIA C HadajoM), KOTOPBHIH B TEOPHH Y30EKCKOTO PUTMa IPOSBISIETCS Ha ABYX
ypoBHsX. «PyKH» (cTOIa), «acib» («OCHOBA, HCXOM1»), «IKY3B» («4acThy») «3ap0» («COeqMHEHUEY),
«baxp-cromay, «MOTHIA» («HAYAJI0»), «Maxpak» (KKOpEHb»), «HaKopaT» («coeIuHEHHE
PUTMHYECKHX YAAapOB») KaK 4acTH €IUHOTO IIEJIOro, 3TO CTONBI MY3BIKaJbHOTO M MO3THYECKOTO
puTMa — 0003HaYaI0TCA TEPMUHAMU JIp. B oTHOIIEHNH 3aKOHYEHHOTO KpyTa, T.€. LeJIoro, Hanboee
YacTO  HUCIOJB3YEMBIMH  SIBISIFOTCSL  «yCylb», <«JpKam»  (cuctema), «goupa»  (Kpyr),
MOAPa3yMeBaIONINe HEKYIO «COBOKYITHOCTEY, U «0axp» (MHOKECTBEHHOCTH).

CymecTByeT TakXke yCIOBHas (opMmyia UIsi OTCYETa PUTMHYECKHUX CTON «(HOBMI HIH
adgobmI-TadobUI», KOTOPAs UCIIOIL3YETCs, B OCHOBHOM, B y30eKkckoi mo33uu. «bym Oak O6aka
O0akko» - emé omHa Gopmyna, GuKCHpoBaHHAS, B OCHOBHOM, JUISl pPUTMa, UCIOJHIEMOTO Ha
YAapHBIX HHCTpyMeHTaX. [IpucTampHOe BHHMMaHHE B COBPEMEHHBIX TeaTpax Y30ekucraHa
CTalo yOeNAThCSA 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 kK BocToky Heunccsikaem; mx oOpalieHHE K OPHUEHTAIbHBIM MOTHBaM
3apo’KJaeT NPOHUKHOBEHHE B TE€ATPAJIBHBINH SI3bIK CHEIM(PHUUECKON MHTOHALMH, PUTMHYECKOMN
OpraHu3anyy, CTWINCTUYECKIX HIOAHCOB, U, HAKOHEL, CO3/1aéT HOBBIE OpUTMHANIBHEIE (OPMEI
Ha CTBIKE CIIMSHMUS MHUPOBBIX KynbTyp. Be3ycCloBHO, MpOSBISATHCA OPHEHTAJbHBI 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 TOXO0KUM 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 crmekTakiie BoccoeqMHMIACH TPAOWIIMOHHAS My3blka BocToka M IWHAMHWYHBIE PUTMEI 3araja,
o0Opa3zoBaB OHIOJSPHBIN Xaoc ABYX HSHepruil. IlmacThka BOCTOYHOrO TaHIA U CHEPKAHHOCTH
€BpOIIEHCKOro XecTa, ele 3aMeTHas YJIOBUMOCTb, JJIETAaHTHOCTh O(HCHBIX KOCTIOMOB U HECTpbIE
1BeTa y30EKCKUX XalaToB, BCE 3TO MOKHO pacCMaTpUBATh KaK €MHBIN (hakTOp KOHTPAcTa pUTMa,
KOTOPBII HAXOAUTCS Ha CTHIKE BCEX YYBCTB BOCIPUATHUS, AaHAJIOTUYHBIM CHHECTE3UH.

OKCIIEpUMEHTHl HaJ PUTMHUYECKHUM COJIEp’KaHMEM M BBIXOJ U3 «KJIACCUYECKOTO Kpyra» -
HEMNpocTas 3a/ladya ¢ PeKUCCEPCKOI TOUKU 3pEHHUs, TaK OHA CBsI3aHA U ¢ PabOTOM ApaMaTypros, HO
BBIHY’KJIEHA, MOPOM, MPUHATH OTKa3 OT TPEX NEPBOOCHOB - MECTAa, BPEMEHH, AeicTBHs. HoBBIi
3pUTENh TPeOyeT HOBAaTOPCKUE PEIICHUs, a0kl BOCIIPHHAMATh KaK UCTOPHICCKHUE TIPOU3BEICHIUS,
Tak M KIACCHKY, COBPEMEHHBIM B3IJISAOM, C OOHOBIEHHBIMH DPECypCaMH, COOTBETCTBYIOIINM
JIUHAMUKE U TEMIIO-PUTMOM BOCIIPHUSATHSI CETOIHSIIHETO THS.

B TocynapcrBenHom AxkagemmdeckoM Pycckom [pamatmdeckom Teatpe VY30ekucrana,
peXHUCCEP-TIOCTAHOBIIMK M TeAaTPAbHBIA JesTenb Y30eKkucTaHa - baxtusp XamMumoB 3peluIHO
BOIUIOTHJI MSITh 3CKHM30B IO MOTHBaM «Xamchl «Aumiepa HaBow» mo cBoeil coOcTBeHHOU
putModopmyie. CiioBa Ha MeJlogUYHOM «(hapcu» (OpUruHaibHbIe (pparMeHTHl TeKCTa U3 M03M Ha
«papcu» B npourennr HapoaueiM aptuctoM Y30ekucrana —Ad3anom AsumoudeM PagukoBbM),
MYy3BIKa, HCTIOTHAIONIAsICA Ha HCKOHHO HAI[MOHAJBHBIX HHCTPYMEHTaxX (Ioipe, 9aHre, Harpe, caTo)
U TaHel] CMEUIMBAIOTCS B €IUHBIM pUTMHYECKUN KOJOpUT BocToka, KOTOphI nepemaét camyro
TOHKYIO CYTh CyQUiiCKO# cBepx3amaun camoil «Ilsrepuub». Purmodopmyna, koTopast sBisercs
OCHOBHBIM SHEPreTHUECKUM «SIIPOM» CIIEKTAKIIs, Yalle BCEro — JEMTMOTHUB B CIIEKTaKJIE, KOTOPBIH
TOJIKAET €ro K COOBITHHHOMY W NIeHCTBEHHOMY pPa3BUTHIO. [IMEHHO PHTM BeIeT CHEKTaKIb U
pacckas3biBaeT COOBITHS COBPEMEHHBIM TEATPAIBHBIM S3BIKOM, TIEPEBOMS €T0 Ha S3BIKH BCEX MIECTH
YYBCTB, CIMBAIOLINXCS B CO3HAHUM 3pUTEIIS BOEAUHO.

AHanoruunyio ¢opmyny b. XamumoB wucmonp3oBal B CBoel crieHorpaduu «PeBusopay,
pa30aBisas KJIACCHUECKYIO IIOCTAHOBKY CYIIECTBOBAaHHEM Ha creHe lleTpymku, pycckumu
HapOJHBIMH MOTHBaMH OpOJSYMX MY3BIKAHTOB U PSDKEHBIMH, «00ajaraHuB» O€CHOpPSIOYHBIM
SIPMapOYHBIM PUTMOM KJIACCHYECKOE JIeHCTRO.

Pexucc€pbl MoryT mpuOEerHyTh M K BENIECTBEHHON NOMOIIM MPEAMETOB, (K MpHUMeEpY,
HaxXOXXJCHHS Ha CIIEHE CTAPHUHHBIX YacOB C ITOJIOMAaHHBIM MEXaHH3MOM BBUIETa «KYKYIIKH,
KOTOpble OecHomamHo OTCTYKHBAalOT METPOHOMOM  yIIe[miee BpeMs), 4dTOOBl  CO34aTh
ONpeNeNEHHBI MEXaHU3M, CUETUUK PUTMHUECKOrO BocHpuaTus. OTCr0la MOXKHO 3aKIIIOYUTh, YTO
MaTepusi puTMa Ha CIIEHE — 3TO HE TOJIBKO MPOCTPAaHCTBEHHO- BpeMEHHas cdepa, HO H
CHUMBOJIMYECKHI MUP MPEAMETHBIX M BEIECTBEHHBIX NOKa3aTele, MIMEIOIUX CBOU (hu3ndeckne 1
KayeCTBEHHBIE CBOMCTBA BO BPEMEHH, K IPUMEPY, TEKYUECTb.

PaccmoTpuM Taxke pUTMUYECKYIO CTPYKTYpy IMOCTaHOBKHU €Bpomelckoro pexxuccepa Kemans
CynTaHoBa ¢ BenymuMu aktépamu Teatpa Mapka Baiins «nsxom» B Y30ekuctane (2018 r.). Ero
«AHTHTOHY» CMEII0 MOXXHO Ha3BaTh 3PEIHIIEM-PUTYajOM, COBMEIIAIONINM BOKaIbHO-XOPOBOE
JIEHCTBUE, PUTMHUYECKUH TaHEl] U OTCTPAHEHHYIO IOITUYECKYIO JEKIaMaluio, KOTOopas CIyXHUT
OCHOBHBIMH KPHUTEPHSAMH BBIPAKECHHS TPAruveckoro myxa. M MOCTOSHHOE CONMPHUKOCHOBEHHE C
CBIPOM 3eMJIEN, KaK CUMBOJI BEYHOTO BPEMEHU B IIPOCTPAHCTBE KU3HU U cMepTH. Pexxuccép 3mech
CTOJIKHYJICS C ONIPEeAeNEHHON 3a1aueii - 3apuKCUpoBaTh OTMpENeIEHHOE BpeMsl Ha CIICHE. 311eCh MbI
MOYEM 3aMETHUTh, YTO COBPEMEHHBII akTep, paboTast Ha/l aHTUYHOM TpareJueH, Takke pacKpbIBaeT
C ToMoUpl0 ce0st BpeMs, PHUTM, pa3BHBAacT €ro MaTepuio, CTPEMSIIYIOCS CBEPHYTbCS H

100



OTpPaHUYUTHCS OMHOW (pa3od U cHopMUpPOBATE Malyr HAcK posd. JKenmas MOIYEPKHYTh, YTO
HacToilumMBas paboTa akTepa HaJ MCIUICHHBIM TEMIIOM B aHTUYHOM TpareJud MOPOXKIACT
pa3Hoo0Opa3HbIC B3PBIBEI U IPOMEKYTOUYHEIC, HENPEIBUACHHBIC BPEMEHA C T'yCTOW PUTMHYCCKOU
sHepruedl. Mbl yOCOUINCh, YTO MPAKTUKYIOIIAE AaKTEPhl, YacTO CTAJKUBAIOTCS B CBOHX
HCCIICIOBAHUAX C Takod (pazoil pexuccépa «MemieHHOEe BpeMs UMeeT menb» [4, ¢. 51]. Dtor
MeToJ paboTHl HAX PHTMOM FWMEET TEepPeKPECTHBIE AaHAJOTH C PEKUCCEPCKOW TEXHHKOH
BBIJAIOIIETOCS COBPEMEHHOI'O TIPEYECcKOro TeaTpainbHOro nesarens- Teomopyca Tepsomosyca,
KOTOpBIM B CBOMX TpyZaxX OTKpBIBAET MyTh K SIAPY pUTMa aHTUYHBIX IIOCTAaHOBOK. Yaie Bcero,
HMMEHHO TEJIO MOPOXKAAET BPEMsI, KOTOPOE B CBOIO OUYEPEb POKAAECT PUTM, KAK HOCUTENb CMbICIIOB,
YyBCTB U 00pa3oB. BpeMs pUTMHYECKN OPraHU3YET TEJIO0 M MOPOXKIAST HEOXKHUIAHHbIC KOCBCHHBIC
TEJECHBIE U SI3bIKOBBIE OCH, CJIOBA-IIyJIM, TATY4YIO IECHb, COBEPLIECHHO AEKOHCTPYHUPOBAHHBIN
MOHOJIOT, KOTOPBIH MOXET UMETh WHOM CMBICI, 1aTh OOEIIaHUe HOBOTO.

Kemane CynaTaHOB Takke HCIOJB3YET aleaTOPUKy — METOJA KOMIIO3MIIUH, AOIMYCKAIOUINi
BapraOCIbHBIC OTHOIICHUS MEXIY JJICMCHTAMH MY3bIKaJIbHON TKaHU (B TOM YHCJIE — HOTHOTO
TEKCTa) U MY3BIKaJIbHOH (POPMBI, a TakKe CBOOOIHAS PUTMHYCCKAs WUMIIPOBH3ALUIO, B KOTOPOUH
9JIEMEHThl KOMIIO3HMIIMM YETKO OOYCIIOBICHBI alrOPUTMOM CYIIECTBYET KaK CEpHsl YHCTHIX
KOHCTaHT, TOTOK BHOPUPYIOIICH 3BYKOBON MaTepuu, KaJei10CKOIa HCH, 3HAKOB, aCCOIMAITU.

PaccmoTpuM ewmié onuH cnekrakip, nocraBieHHbli Ha cueHe TAPITY3 ['maBHbIM pexuccépom
- Bamuxanom YwmapoeiM (2019 1.). OcHoBoli mis crekTakias "OnuHOKas Jiogka" craja Jpama
HaApOJTHOTO THcarens Y30ekcucTaHa JpkuHa Arzama - "TaHXo Kaluk, €Xya JCBOHAHUHT Op3ycH'.
[IprTya 0 BBICOXIIIEM MOPE U OMYCTOILEHHBIX AyLIaX HAUMHAETCS C TPEBOMKHO 3BOHSIIETO KOJIOKOJIA U
yxozieit Boasl (KOTOPYIO Ha CIIEHE BOILTOMIAST CBETIIO TOyOOe MOJIOTHO), MEIJICHHO YTEKAIOIIEeH CO
cueHbl. Ilecok, pacchlllaHHBIA Ha CLEHE, KOTOPBIMA 3a4epIbIBACT U IIEPECHINACT B JIAJOHIX IJIABHBII
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 CTIEKTaKIIs, COBEPIIAIONINE PUTMUYECKUE IBUYKEHHUSI CKOPOH 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 oTpakaeT BOCTOUHYIO HJIEIO «BCE BO BCEM». Peub HIIET 0 KOHLENIMK BPEMEHH, B
KOTOPOM TIPOIIIIOE, HACTOSIIee U OyAyIee CIIMBAIOTCS B OJJHO MTHOBEHHIE.

Pexuccép ocyuiecTBisieT Takke METOJ PUTMHUECKOIO KOHTpAcTa: NEepexo] OT MyCTOThl — K
HaMoJHEHHOCTH, OT CTaTHYHOrO OE3MOJIBUS MH3AHCIIEH - K JABI)KCHHIO, a TIOPOM, Haxe K
HEOXHMIAHHBIM 37IeCh 3CTPAIHBIM 3JIEMEHTaM XOpeorpad)uueckoro Homepa (KJIHIl, KOTOPbIH SIKOOBI
CHHMAIOT TNpsIMO Ha clueHe). TeM He MeHee, PeXHUCCEPBI, CO3AaBas aKIEHT HAa PUTMHUYECKOM
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
MY3BIKaJbHOMY aBaHTapAy MpPOsBISIETCS HAa YpoBHE (opMooOpa3oBaHUs. YBICUCHHUE 3allaJHON
MY3BIKOH JaeT UMITYJIbC K CO3AaHUI0 HOBBIX PUTMHUYECKUX (OpPM crieHOTpaduu: OTKPBITOH GopMEI,
ayeaTopuYecKor (POpMBI, cTaTHUECKOU (hopMBbl, MOMeHT-(hopMbL. Takum 00pa3oM, HIMEHHO B cdepe
PUTMHUKHU TPOSIBIAIOTCS NPU3HAKK E€AMHUYHOCTH, CHUHTYJISIPHOCTH Ka)KJOH HalUH, YyBCTBEHHO
BBISBIIIOTCS. OCOOCHHOCTH MEHTAIBHOTO W HAIMOHAIBHOTO MEIIUICHUS. TeM He MeHee, MBI
yOexxaaemMcs, 4TO PUTMHKA B cIleHOTpaduu Y30eKHcTaHa - 3TO MPOCTPaHCTBEHHO-BpEMEHHAas
chepa, koTOpas Bcerma OTKpPHITA HOBBIM TEHACHIHMSAM W TpaHchopMmamusiM B HCKYCCTBE, H
MpeACTaBIseT Co0OM OpraHWYHBIA CIUTAaB  HAIIMOHAIBHO-CAMOOBITHOTO,  TPAJAWIIMOHHOTO,
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.
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AnHOmayua: 6 obiacmu  NCUXONO2UU  CYyWecmeyem psa0  NpAKMUYecKux —3aHAmui  no
Gopmuposanuio IUOEPCKUX  KAYecms, KOmMOpble HAXOO0SM OmpajdceHue 6 NpPaKmuyeckux
VAPAICHEHUAX HA OCHOBE UHMEPAKMUBHBIX Memo0oo8 obyuenus. 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 ompwige om coyuanvHoll c@epuvl. Iloouepkueasn, umo un@opmayus o NCUXOIOUU
JUYHOCMU Oana, oHa mpedyem 60NbUE20 6HUMAHUA K UZYUEHUIO 0OWEeCMBEeHHO CYWecmByIouux
3aKOHO6 PA36UMUS TUYHOCTIU.

Knioueswvie cnosa: nuunocms, nCuxono2us AUYHOCMU, MUYHOCMHASA OesAmelbHOCmb, 00weHue,
JAUOEpPCmMBO, Camoynpasienue, JUYHOCMb cmydenmad, IudepcKue Kavecmed, odyuenue, 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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