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HEKOTOPBIE MOJEJIM HEHOBOI'O PEI'YJINPOBAHHUA
ECTECTBEHHBIX MOHOIIOJINIA

CapgpiroB Urap MucpaaanH orJisl
HAyUHbIl COMPYOHUK,
Hncmumym Ixonomuxu

Abstract

The paper considers the problem of finding the maximum of the social welfare function under the condition
that the firm breaks even, the price is non-negative, and the average profit of the firm is non-negative. The paper
also considers optimization models of a two-part tariff for products and services of natural monopolies.

AHHOTALUA

B pa60Te pacCcMaTpuBACTCA 3aJavda HAXOKACHUA MAKCHUMYyMa (1)YHKLII/II/I 06H.[eCTBeHHOFO 0J1ar0OCOCTOSTHHS
MIPH YCIOBUH 0€3yOBITOYHOCTH (UPMBI, HEOTPUIATEIHHOCTH IIEHBI U HEOTPHIATEIIFHOCTH CpeaHEH NMpHUOBLIH
¢upmel. B paboTe Tarxke pacCMOTPEHBI ONTHMHU3AIMOHHBIC MOJICTH JBYXCTABOYHOTO Tapu(da Ha MPOAYKIHIO U
YCIIyTru €CTCCTBCHHBIX MOHOIIOJIHH.

Keywords: tariff, firm, product, model, optimization, price.
KiroueBble ciioBa: tapud, pupma, mpoayKT, MOJIE/b, ONITHMH3AIIM, IICHA.

1. BgeneHue

Perynupyemble 1IeHBI KaK MHCTPYMEHT I'OCYJapCTBEHHOM IOJIMTHUKY, IPOBOAMMOM B OTHOILLIEHUU OTPACIIH,
MpeIHa3HAaYCHBl AJI JOCTIDKEHHS OIPENeNICHHBIX IIeNiell yIpaBlieHHus 3TOoW oTpaciblo. OCHOBHBIMH IIETISIMH
YIOpaBJICHUS SBISFOTCS BBICOKAs CTEIICHh 3KOHOMUYECKOH 3(P(PEKTHBHOCTH U pearu3aIus 0OIIeCTBCHHBIX HHTE-
PECOB, CBSI3aHHBIX C TIPOM3BOJCTBOM H PacIpeelICHHEM IIPOU3BOANMOTO IpoaykTa. [ToaToMy LieHBI, HaiineHHbIE
MyTeM PEIICHHS 33a4H ONTUMHU3AINA (PYHKIIHOHUPOBAHHS OTPACIH TI0 KPUTEPHIO, MPEANOIArafomeMy T0CTH-
JKCHHE OCHOBHBIX IIeJICH yIIpaBIIeHUs, HA3bIBAIOT «A() () eKTHBHBIMIY.

B pabote paccmoTpuBaeTcs 3amavya HaXOXKICHHS MaKCHMyMa (DYHKIIUH OOIIECTBEHHOTO OJaroCOCTOSHUS
NpU yCIOBUM 0e3yOBITOYHOCTH (MPMBI, HEOTPUIATEILHOCTH LIEHBI U HEOTPHUIATEILHOCTU CPEAHEel NpUObLIH
(bupMBI.

IIpu onHOCTaBOYHOM Tapude pacxoabl MOTPEOUTENS MPEICTABIAIOT CO00I IMHEHHYI0 PYHKIHIO OT 06BeMa
notpebienus R(Q) =P x Q, mosaroMy oHOCTaBOYHBIE TApU(BI HA3BIBAIOT TAKKE JTMHEWHBIMY Taprdamu. OGIue
3aTpaThl MOKYIATeNs MpPU JIMHEHHBIX Tapudax MponoplHOHaIbHBl KOJIWYECTBY KYIUIEHHOH mpoaykuuu. L{eHs
Pamcest SIBIISIIOTCS JIMHEHHBIMU LIEHAMH, MaKCUMHM3HUPYIOIIMMH (DYHKIHIO OOILECTBEHHOTO 0JIAr0OCOCTOSIHUS TIPH
ycIoBur 6€3yOBITOYHOCTH €CTECTBEHHOW MOHOIIOJINH.

MHorocTaBo4HbIe Tapu(bl BKIFOYAIOT B ceOs IIIaTy 3a MOJKIIOUCHIE K CeTH (WM TUIATY 3a IPaBO MOJB30-
BaHU YCIyTOW) U MOCIEJOBATEIEHOCTh CTaBOK, 3aBUCAIINX OT 00beMa MOTpeOICHN.

Hambornee npocThiM HETHHEHHBIM Tapu(pOM SIBIIICTCS IBYXCTAaBOYHBIN Tapu(Q, BKIIOYAIONIMA B ceOs 1mIaTy
3a MOJKJIIOYCHHE € U CTaBKy (IpelesbHYIO LeHy) P 3a KaXIylo eIMHHIYY MPUOOPETEHHOrO POAYKTa.

PaccMoTpuM cHaudana omnpeneneHue (yHKIUH OOIIECTBEHHOTO OJAarOCOCTOSHUS JJISi OJHOIPOTYKTOBON
ecrecTBeHHOM MoHomoMu. [Tycts Q(P) — QyHKuUMs cripoca Ha MPOIYKT, IIPOU3BOIUMBIM €CTECTBEHHOM MOHOIIO-

nwueir; P(q) — obparnas ¢pyukums cnpoca; C(q) — QYHKIUSA COBOKYIHBIX HU3JIEPKEK €CTECTBEHHON MOHOIOJHUH.
COBOKYITHBIH MTOTPEOUTEIHCKUI UTHIICK MTpH 00beMe moTpedieHnss Q ompenenM Kak pa3sHOCTh MEKIY MaKCH-

MaJIbHOW IIEHOH, KOTOPYIO MOTPEOUTETN TOTOBBI OBUTH 3aIUIaTUTH 32 TOBAap M JACHCTBUTENHHOW IEHOW TOBapa
P(Q) , mpOMHTErpUpOBaHHYO 10 BCEM EMHHIAM TPUOOPETCHHOTO TOBApa:

Q Q
S(Q) = [ (P(a) - P(Q))dg = [ P(a)dq - P(Q)Q. 11
0 0

Ipu6bs MoHOMOMKCTa [1(Q) MOXKET OBITH BHIUKCIIEHA KAaK pa3HOCTh 1oxoaa R(Q) u BajoBBIX U3mEpIKEK

C(Q):
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Q) =R(Q)-C(Q) =P(Q)QR-C(Q) . (12)
@yHKIMIO OOIIECTBEHHOTO OIAaroCOCTOSIHUS ONpPENENNM KaK COBOKYIHBIM BBIUTPBIII BCEX YYAaCTHHKOB
PBIHKA, TO €CTh CyMMY MOTpebuTenpekoro nanumka S(Q) u npubsuti Moronoaucta [1(Q) :

W(Q) =S(Q) +T1(Q) .
VYuuteiBas cootHouenus (1.1) u (1.2), pyHkumio o01mecTBEHHOro 01aroCOCTOSIHUSI MOXKHO TPEICTABUTD B
BUJIE!

Q
W(Q) = [P(a)dg - C(Q)- (1.3)
0

Lenbl, MakCUMH3HpYIOLIE QYHKIMIO OOLIECTBEHHOTO 0JIArOCOCTOSIHUS, B 9KOHOMUYECKOW TEOPHHU Ha3bIBa-
10TCs 9 (HEKTUBHBIMH IIEHAMH, 2 COOTBETCTBYIOIIEE UM IIEHO0Opa30BaHUE - TIEPBBIM HAWITyUIIUM pereHneM. He-
00XOMMBIM YCJIOBUEM MaKCHMH3alUWU (YHKIHMU OOIIECTBEHHOTO OJAarocOCTOSIHUS SIBISIETCS PAaBEHCTBO LIEHBI
npenenbHbM u3gepskkam: P(Q) = MC(Q) . B atom serko y6eauThest, npoanddepermnnposas paseHcTso (1.3) mo
nepeMeHHoi Q .

W3BecTHO, 4TO MMEHHO TakHe IEHBI, PaBHBIC NPEEIbHBIM H3JIEPKKaM, 00eCIeunBaOTCs KOHKYPEHTHBIM
PBIHKOM U COOTBETCTBYIOT I1apeTo-3())eKTUBHOCTH ITPOU3BOACTBA U MOTPEOICHUS TPOTYKIINH.

B oTnnune ot M3BECTHBIX paboT, B CTaThe YUTSHBI YCIIOBHSI HEOTPULIATEIHLHOCTH LIEHBl U HEOTPUIIATEILHOCTH
cpeaHei npuObUIN GUPMBI U KCClIeI0BaHa MOJIeb ONTUMU3annu Tapudos. B paboTe Takxke paccMaTpuBaroTCs
00001eHns MoieNnu Tapu(HOW onTHMHU3AIMU, KOTopble u3y4daroTcs B [1]-[3]. Monenu TapudHoit onTuMHU3anuu
TaKke paccMatpuBaroTcs B [4]-[8]. OObIYHO CTAHOBATCS U3BECTHOM HMKHSIS M BEPXHSIA IPaHKLA Tapuda B IKOHO-
muke. [Tosromy B pabore paccmotpen ciaydad P el[a,by] u e€[a,, b,], tne by >a,20 u b, >a,>0,
b;,b, eR.

Pabota sBnseTcs nponomkeHneM padboTel aBTopa [8].

Pabota cocronT U3 YeThIpex IMyHKTOB. B myHKTe 1 1aHO KpaTkoe n3noxkeHue padotel. B myHkTe 2 nccneno-
BaHa 0011125t MOJIETIb ONTHMH3ALAINH ABYXCTaBOYHOTO Tapuda. B myHkTe 3 M3ydaeTcs ONTUMH3AIOHHA MOJIETb
JIByXCTaBo4HOTO Tapuda. B myHkTe 4 nccienoBaHa MOENb ONTHMHU3ANAINN ABYXCTaBOYHOTO Tapu(a (JacTHBIN
ciydaif).

2. ONTHMHU3aIMOHHASI MOJIeJIb IBYXCTABOYHOT0 Tapuda (00mmii coyyaii)

HawuGonee npocThIM HENMHEWHBIM Tapu(OM SBISIETCS ABYXCTaBOYHBIH TapuQ, BKIIOYAIOMINI B ceOsl mIaTy
3a TIOIKJIIOYEHHE € U MOCTOSHHYIO CTaBKy (MPeNebHYI0 IeHy) P 3a KakIylo equHUIly MPHOOPETEHHOTO MPO-
JYKTa.

Beenem cienyromue o6o3nauenus (cm.[2]); Q(P,0) - hyHKIus cripoca Ha MPOLYKT €CTECTBEHHBIX MOHOIIO-
auii (EM), 3aBucsIIas OT 3HaYeHHs1 epeMeHHOM BKyca 0 (€10, B 4aCTHOCTH, MOXKET OBITh JJOXOJ OTPEOHTENS);
p(Q,0) - obparHas dyHkims crpoca; g(X) - IUIOTHOCTH pacipeeneHus nepeMeHnoi Bkyca 0 ; G(X) - dynkims

pacmpezieneHus nmepeMeHHoO# Bkyca 0 ; 0,,,, - HanbobIee BO3MOXKHOE 3HaUeHHe mepeMenHoit Bkyca 0 ; C(Q)
- byskims wzaepxek EM; MC(Q) - dyrkuust npenensHbix usnepxexk EM; 0y = 0, (P, €) - npeaensHbiii T mo-
Kymaresnel (MOKymaTesi 3TOr0 THIIA UMEIOT HyJIeBOM u3iwiiek npu tapude (P,€) ).

B onTHMH3aLMOHHBIX MOJIEIISIX MCIIOJIB3YETCsl ONPEAEICHHbII KpUTEPH ONTHMHU3ALNH, OOBIYHO TAKUM KPH-
TEpUeM SIBISIETCs 3HaueHne (QYHKIUH OOLECTBEHHOTO 0OJIar0OCOCTOSIHHSI, KOTOpas O3BOJISIET YUUTHIBATh B (Op-
MaJIM30BaHHOM BHUJIC HHTEPECHI BCEX YYaCTHHKOB PBIHKA.

Cpenmuuii MOTpeOUTENBCKHI M3IHIIIEK MTPU IByXcTaBouHOM Tapude (P,€) 3amaercs Gpopmyioit (em. [2])

Onax Q(P,X)
S(P.e)= | ( [p(g,x)da—PQ(P,x)—e)g(x)dx .
0, (P,€) 0

Q(P.x)
O6o03naunm S(P, g, X) = Jp(q, x)dq — PQ(P,x) —g. Cuuraem, uto
0

Q(P.8o (P.¢))

S(P.e,00(P.€))= [p(a,0,(P,€))dq—PQ(P,0,(P,&))~£=0.
0

Cpennsist mpuobIs EM coctaBut
(P,e) = QP -C(Q) +&(1 - G(8,(P.¢))) ,
emax
e Q=Q(P,e) = j Q(P,x)g(x)dx - BestmumHa cpeaHETO crpoca mpu aByxcraBounoM Tapude (P,g) .
0o (P,2)

OOGBIYHO HIKHSS M BEPXHsIs FpaHuIa Tapra B IKOHOMHKE CTAHOBHUTCS M3BeCTHOM. [10aTOMy 11enecoodpaHo
u3yunthb ciayyaii P e[a;,b;] u e€[a,,b,], rne by >a;,20 u b, >a,>0,b;,b, eR.

PaccmarpuBaeTcs 3a/1a4a HAXOXKICHUS HAUOOJBIIETO 3HAUEHHST (DYHKIMU OOIECTBEHHOTO OJIAr0COCTOSHHUS
W(P,&) =S(P,¢g) + TI(P,&) mpu yciouu IT(P,€) >0 :
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max W(P, ),

Pelay,b;].e€lay,b,]

I1(P,€) > 0.
PaccMOTpUM DKBHUBAJICTHYIO 33149y
_ O Q(P.x) 0
min { [ (PQ(P,x)- jp(q x)dg +€)g(x)dx — P jQ(P X)g(x)dx +
Pela;,b;].e€lay,b,] 0, (P.) 0o(P,e)
Omax
+C( [Q(P,x)g(x)dx) —e(1—G(6))}, (2.1)
0o (P,€)

emax emax
C( [Q(P.x)g(x)dx)—P  [Q(P,x)g(x)dx —&(1—G(6,)) <O.
0o(P,e) 0o(P,e)

Ioctpoum o600IIeHHYO (hyHKIHIO Jlarpamka
O Q(P,x)

L(P,& %9, A) = Ro{ I (PQ(P,x) - Ip(q x)dq +€)g(x)dx - P I Q(P, x)g(x)dx +
0o (P.2) 0o (P.e)

emax max max
+C( [Q(P,x)g(x)dx) (L~ G (8, (P,€))}+A(C(  [Q(P,x)g(x)dx) P  [Q(P,x)g(x)dx — (1~ G(6,(P,¢)))),

0o (P.e) 0o (P,e) 0o (P,2)
rae g 20,20 (cm. [9, €.129]). OmeTum, uto 63 orpaHudeHus 00IHOCTH OyaeM cuntath Ag =0 wim Ay =1
. VI3 5KOHOMHYECKIX COOOpaXEHHH ClIeyeT, YTO MOXKHO TOJOKUTh Ay =1, T.e. MpeAnonokuM, uTo 3aaada (2.1)

SIBIIIETCS perynﬂpHofx'I Tornma mns 3amaun (2.1) yskiws Jlarpamka uMeeT BUA:

Q(P.x) O1m 0,
L(P,&,2) = I (PQ(P,x) - Ip(q x)dq +¢)g(x)dx — P IQ(P x)g(x)dx + C( IQ(F’ X)g(x)dx) —
0, (P,g) 0o (P.€) 0, (P,€)
emax emax
—&(1-G(8y(P,€)))+MC( [QP,x)g(x)dx) =P [Q(P,x)g(x)dx —e(l— G (6 (P,¢)))),
0o (P.€) 0y (P,g)
rme A 20. [HosTomy
O Q(P.x)
L(P,e,A) = j (PQ(P,x) - fp(q x)dq + &)g(x)dx +
0o (P.€)
0\ 0
+(@1+2)(C( [QP,Xx)g(x)dx) P [Q(P,x)g(x)dx —&(l-G(8y (P, ¢)))),
0, (P.€) 0o (P.¢€)

rme A20.

Iycre dyuxuun C(z) u G(X) menpepsiao quddepenunpyemst ipu Z >0 u X €[0,0,,,4] coorBeTCcTBEHHO,
YacTHask TIPOU3BO/THAS a—iQ(P,X) HenpepsiBaa mpu P € [a;,b;] 1 X €[0,0,,,4], Q(P,x), p(q,X) u g(X) nempe-
peiBHble QyHkmu npu P ela;,b;], >0 u Xxe[0,0,,,], 0o(P,€) HempepsBHO mubdepentmpyema npu
Pela;,b;], ela,,by]. Canraem, uro 0<6,(P,€) <0, npu Pela;,b;], ecla,, b,].

BbIuncinM YacTHbIC IPOU3BOIHBIC PyHKIMH Jlarpanka:
a Q(P.0, (P.e)) 80 (p 8)
= I—(P, &,1) =—(PQ(P,0,(P,¢)) - IP(OI 0, (P, €))dq +€)g(6y (P, £)) =5~

+ J(Q(F’ X) +P 5 Q(P,x) = p(Q(P, x), ) 55 Q(P, x))g(x)dx +

0o (P.¢)

L CC TP XN [P0 P, 0u(P.No(00(P.) 402 -

00 (P,¢€) 0, (P,g)

e ITlaX
— TQUP. 090+ P QP06 (P. e300 (P.e) L2~ [5Q(P X918 + 5 o) ey
0

0o (P,€) 0o (P,e)
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Q(P.6y (P.e))
L1(P,e,n) =—~(PQ(P, 65(P,€)) Jp(q 0o (P, £))dq +£)g(8, (P, ) 2P 4 f g(x)dx +
0o (P,¢€)

S C( jQ(P X)g(x)dx) (-Q(P, 65 (P, £))g (09 (P, ) 22y +

0, (P,¢€)
aG(Go(P £)) aeo(P ¢)
0,

Q(P.8, (P,2))
Tax kak p(Q(P,x),Xx)=P u S(P,¢,0,(P,¢))= J'p(q, 0, (P, €))dg—PQ(P,6,(P,€)) —e =0 (cm. [3]), TO
0

+P-Q(P, 8o (P,£))g(B, (P, )) 22 ~(1-G(8,(P. &)},

OTCrOJa CIIEAYET, 9TO

ZLPeh) =@ (O Q090000 ~P)- T2 (P, gx)cX -, 06(P, ) 0 (P, ) 2L +

0, (P, s) 0o (P,€)

G (0y (P, #)) DPe) jQ(P X)g(x)dx,
0 09 (P.¢)

+([1L+A)e

2L(P.en)= jg(x)dx (e IQ(P X)g(x)dx) — P) - Q(P, 05 (P, £))3(0 (P, €)) 222 +

0y (P,g) 0, (P,€)

+ @) RN BCI (9,5
0

o teopeme 4.2.1 (mpunuun Jlarpamka) u semme 4.2.1[9, ¢.130, ¢.131] umeem, garo ans pemenus (P,g)

3agaun (2.1) BBIMOJHAETCS CHCTEMA!

ZOPE(al,bl),
a—aPL(P,s,x) >0: P=a, 2.2)
:O:SE(az,bz),
L) 20: e=a,, 2.3)
Os

1 BBINIOJHACTCA PaBEHCTBO

emax emax
AMC( [Q(P,x)g(x)dx) =P JQ(P,x)g(x)dx —&(l~G(8y(P,¢)))) =0
0o (P.2) 0o (P.2)

Tenepsb, BooOI11Ie TOBOPsI, HEOOXOIUMO COCTABUTD JICBUTH CUCTEM ITyTEM MOMAPHOTO0 KOMOWHUPOBAHHUS COOT-
HomeHuit u3 (2.2), (2.3). 3aTem TpeOyeTcs HAWTH PEIIeHHUsI KaXI0M TAKOW CHCTEMBI M KAKUM-TO 06pa3oM HccIie-
JIOBAaTh UX HA ONTHMAIBHOCTb.

Ilycte P e(ay, b)) u ee(a,,b,). U3 cootnomenus (2.2), (2.3) cienyer, uto ecimu (P,g) sBisiercs peiie-

HHEM CHCTEMBI, TO

(L+2)(5 C( IQ(P x)g(x)dx) —P)-[ Iap Q(P,X)g(x)dx ~Q(P, 6, (P, £))g(05 (P, £) 22 +

0o (P,€) 0, (P,e)

9G(8y (P, €)) ”eo(P &)
20, keo(jp(g)(P ,X)g(x)dx =0,
8, o,
jg(x)dx @+ 7»)(— C( IQ(P x)g(x)dx) —P) - Q(P, 64 (P, €))g(8, (P, ¢))
0, (P.c) 0o (P.c)
0G(0,(P,€)) an(P €)
0,

+(@1+A)e

660(P s)

+@+A)(e —(1-G(0,y(P,€)))=0,

emax emax
MC( [Q(P,x)g(x)dx) P [Q(P,x)g(x)dx —g(L—G(6¢(P,€))) =0
0o (P,¢) 0o(P.¢)

IMostomy, ecmu P € (a;,b;) u €€ (a,,b,) pemenne 3amaum (2.1) u A >0, o (P,e) sBusercst penienrnem
CHCTEMBI

(L+ 25 C( IQ(P x)g(x)dx) —P)-[ I 2 Q(P,X)g(x)dx —Q(P, 00 (P, ))g(8g (P, 8)) 5] =

0, (P,€) 0, (P,e)
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emax
=1 [Q(P,x)g(x)dx — (L+2)e 0G(6o (P )) 0, (P.c)

0, (P,€) e0 ®

an(P &) _

1+1)(S O JQ(P X)g(x)dx) - P) - Q(P, 6, (P, £))3(0 (P, 2)) "fé(x)dx+
0, (P,€) 0y (P,g)
CEPD 209 _ 1600, (p.0)),
0
0 max 0,

C( [Q(P,x)g(x)dx)—P jQ(P, X)g(x)dx —e(L—G(0y(P,€)) =0.
0o (P,e) 0o (P.2)

+@1+A)(e

660(P 9.0 "

Otcrona CIeyerT, 4TO Jap Q(P, x)g(x)dx —-Q(P, 04 (P, €))a(04 (P, €))
0, (P,€)
660(P €)

Q(P, 0, (P,£))a(0o (P, 8)) =7~

#0, 1O

Bmax .
A JQ(P,X)g(x)dx — (L+1)e aG(Z% (P.2)) DolFc)

0, (P,€) 0

Zc( IQ(P x)g(x)dx) —P = o
%(Pe) @+ [2Q(P,x)g(x)dx -Q(P, 04 (P, €))g(0 (P, €)) ]

0o (P.€)

20, (P, s)]

—(1-G(8y(P.¢)))

aeo(p 5) '

emax
[g(x)dx + @+ 1) (e GG((;%(P 12)) 200
5 C JQ(P x)g(x)dx) — P = 222 0
0o (P.¢) @+2A)-Q(P,0q(P,€))a(0y(P,2))
Omax O

C( JQ(P, x)g(x)dx) —P IQ(P, x)g(x)dx —e(L-G(6,(P,€))=0.

0o(P,¢) 0o (P,¢)

OTC}OI[EI CJICAYCT, UTO BBIINOJHACTCA PaBCHCTBO

emax
% [QEP,x)g(x)dx — (L+2)e GG(G% (P.£) BolPc)
o(P €) 0

@+)[ Iap Q(P, x)g(x)dx —Q(P, 6, (P, £))a(6, (P, €)) on(P s)]
8o (P.¢)

Bmax 0G(0,4(P,€)) 40 (P o
dx + L+ 2 0 of
= eo(IPg:gX) X 00
(L+2)-Q(P,0,(P,£))g(0, (P, &) 2 a9o(F’ B)

Iycte A =0.Tormaecan Pe(a;,b;) nu ee(a,, b,) pewennezanauu (2.1), o (P,e) sBusiercs penieHnem

—(1=G(60(P.¢)))

CHUCTCMbI
_ - 96(6(P,£)) 20, (P.c)
690 oP

= Toe. 0980 P - —

(P 2 QP X090)0X (P, 00 (P. N0 (P ) L2
0o (P.€)
emax

o jg(x)dx+saG(ea°e(P €)) DD _11G(0y(P,¢))

ZC( [QP,x)g(x)dx) ~P = 2 ° ,

« eogp,s) Q(P. 8, (P,£))g (8, (P, ) o

emax 9l'l'la)(
C( [Q(P.x)g(x)dx)—P  [Q(P,x)g(x)dx —e(1—G(6y(P,€)) < 0.

0o (P.¢) 0o (P.€)
Iycts P e(a;,b;) u e =a,. U3 coornomenns (2.2), (2.3) cnenyer, aro ecniu P € (a;,b;) n e =a, peme-

aue 3amaun (2.1), to (P,€) sBIsSETCS pEIICHUEM CHCTEMBI
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A+ 1S C( IQ(P x)g(x)dx) - P) [ I 2 Q(P, x)g(x)dx ~Q(P, 85(P,2,))g(0y (P, a,)) Zof-22)y

0o(P.az) 0o(P.az)

aG(eO (P'a2)) g E;az) - Tb(P, X)g(X)dX =0,
o 00(P.2,)

+(@+n)a,

EGO(P a,) "

IQ(X)dX @+ %)(—C( IQ(P X)g(x)dx) —P) - Q(P,6,(P,a,))9(8, (P, a,))
0o(Pay) 0o(P.a,)
9G(6y(P,a,)) Oeo(P ay)

00,
O1mex O1mex

MC( [QP,X)g(x)dx) P [Q(P,x)g(x)dx —a,(1-G(6,(P,a,)))=0.
0o(P.az) 0o(P.az)

+@+A)(a, -(1-G(0y(P,a5))) =0,

emax
Ecm |2 Q(P,x)g(x)dx -Q(P, 8, (P,a,))g(B, (P, a,)) 22822 2 0 1 2> 0, 10 orciona cnenyer, uto
00(P.az)

ecmu Pe(a;,by)) u e=a, pemenne 3amaun (2.1), 70 P 1 A sBISIETCS PEIICHHEM CHCTEMBI

emax
A JQ(P,x)g(x)dx — (1+1)a, G (89 (P,a)) a0, (P ;)

P
5 C( IQ(P X)g(x)dx) P = Bffs,) Do
fo(Paz) @+ ML |2 Q(P,x)g(x)dx -Q(P, 85 (P,a2))a(0 (P,a,)) & a2)1
6o (P.ay)

20 JQ(P X)g()dx) — P) - Q(P, B, (P,a,))g(0, (P, a,)) 2ef2z) _ mfé(x)dx—
6y (P.ay) 6y (P,ay)
~@+a)(a, U ) 160 (P.a) <0

0
0 max 0 max
c( [QP.x)g(x)dX)-P | Q(P.X)a(X)dx —a,(1—G(0y(P.a,)) =0.
6o (P.ay) 0o (P,ay)

Ilycte A =0. Torma ecmu Pe(a;,b;) u e=a, pewenne 3agaun (2.1), To P sBisiercs: peuieHneM cu-

CTEMBbI
0 max O max
(GCC JQPX)GMIB) ~P)-[ [ ZQP,x)g(x)dx~Q(P, 8 (P,a;))g(00 (P, ) &) =
0o(P.a;) 6(P.ay)
_ g, 9G(0o(P.az)) a0, (P.ay)
2 o0, ®
2 JQ(F’ X)g(x)dx) - P) - Q(P, 85 (P,a,))g(0 (P, a,)) Lel2e) Té(x)dx—
0o(P.ay) 6o (P.ay)
~% aG(egéP 132)) 00(Pa2) | 1 G (9, (P,a,))) <0,
emax emax
C( [QP,X)g(x)dx)~P  [Q(P,x)g(x)dx —a,(L—G(8y(P,a,)) < 0.
0o(P.a,) 0o(P.az)

Ecnu [ joP Q(P, x)g(x)dx —Q(P,04(P,a,))a(6,(P,a5)) Do (P, az)] # 0, To oTCIOZIa CIEYET, YTO
00(P,az)

_ 4, 96(00(P.2y)) o0 (p.2,)
2 690 oP

emax
(5CC JO(P.X)g(x)dx) —P) = ——
0%(Paz) "2 Q(P. x)g(x)dx ~Q(P, 8 (P.2,))0 (8 (P 2,))

6o(P.ay)
Ilycte Pe(a;,by) u e=b,. U3 coorromenunst (2.2), (2.3) cnenyer, uro eciu P e (a;,b;) u e=b, pe-

209 (P.2,)
oP

wenne 3a1auu (2.1) , 70 P 1 A siBIseTCS peLIeHHEM CHCTEMBI

0 max O max
A+ MEGCC JQPX)GOND) ~P)-[  [5Q(P,x)g(x)dx —Q(P, 6 (P,b;))g(By (P, b)) =& 2] +

0o (P.b,) 8o (P.b,)
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emax
66(90 (P, bz)) el (;;vbz) -y IQ(P, X)g(X)dX =0,
00, 8o (P.by)

+@+A)b,

j g(x)dx — (L+4)(5 C( j Q(P, X)g(x)dx) —P) - Q(P, 0 (P, b,))g (B, (P, b,)) ZoFP2) |

00 (P,by) 0o (P,by)

+(@+2)(b, 9G(9y(P,b,)) a0 o002) _ (1-G(8y (P, b,))) <0,

20,
9I'ﬂaX emax
MC( [Q(P,x)g(x)dx) P [Q(P,x)g(x)dx —b, (1~ G(6y(P,e))) = 0.
0o (P.by) 0o (P.by)
Orcroma cmemyer, uro ecmn Pe(a;,b;)) wuw e=b, pemenne 3amaum (2.1) , A>0 wu
.[aP Q(P,x)g(x)dx —-Q(P,04 (P, b,))g(8y (P, b,)) =2~ ae°(P ba) #0,T0 P U A SBIAETCS PEIICHUEM CHCTEMBI
0o (P.b2)
emax
% QP - L+ M), aG(egép’ P2)) oo
2¢( TP, g0 P - %ol?.2e) -
Qe by Omax_ ae(Pb)
o @+M [5QP,x)g(x)dx —Q(P,08, (P,b,))g(6 (P, by)) 52 ]
6o (P.b,)
Taooix- 1+ 2)(5 C( QP )g000) - P)- Q2. 0P, g0 (P.b,) L)
00(P.b,) 00(P.b,)
+ (L4 0)(b, aG(egéP D)) 20002) _ 4 _ (9, (P, b,))) <0
0
emax emax
C( JQ(P,x)g(x)dx)—P  [Q(P,x)g(x)dx —b,(1~G(8y(P,€)) =0
0o (P.by) 0o (P.by)
Tawke mnomydum, 4uro ecmu Pe(ag,b;) u e=b, pewenne 3amaun (2.1) A=0 m
emax
[-2-Q(P,x)g(x)dx —Q(P, 8, (P, b))g(8y (P, b)) 28220 .0, 10 P stBnsiercst pemenen crcremsr
6o (P.b,)
_p, 966 (P.b2)) a0,p.b,)
2 o0, o
5 <( IQ(P x)9(x)dx) —P = —5-
(L) 2 Q(P. )00k ~Q(P,06(P.b,))a(0 (P, b,)) 5"
0o (P.b,)

f 9(x)dx - (5 C( I Q(P, X)g(x)dx) — P)- Q(P, 05 (P, b,))g(8 (P, b)) *222) +
8o (P.by) 8, (P.by)

0G(0,(P,b,)) 690(F’ b,)
660

+b, —(1-G(0q(P,by)) <0,

emax
(o jQ(P,x)g(x)dx)—P JQ(P, x)g(x)dx — b, (1-G(6y(P,€)) < 0.

8o (P.b,) 6o (P.b,)
Cnyuau P=a, u e€(a,,b,);P=b; u ee(a,,b,); P=a, ue=a,; P=b,ue=a,; P=a; ue=h,,
P=Db; u e =Db, nccnenyrorcst aHanornaHeIM 0GpazoM.
3. ONTHMH3aIMOHHASI MOJeJIb IBYXCTABOYHOT0 Tapuda

Q(P.x) Omax  Q(P,X)
HyCTI’ S(P,S,X) = J.p(qix)dq_PQ(P!X)_a! S(P,S) = I ( Jp(q,X)dq—PQ(P,X)—S)g(X)dX ’
0 0o (P,¢) 0

— — . Omax
I1(P,e) =QP -C(Q) +e(1-G(6y(P.€))), tne Q=Q(P,e)= .[Q(P, X)g(X)dx - BeNUUMHA CpEIHETO
0, (P,e)
crpoca npu aByxcraBounom tapuge (P,€).
Cuuraem, 4TO
Q(P.0 (P,¢))
S(P,e,00(P.e)) = [p(q,00(P,£))dq—PQ(P,0y(P,€))—e=0
0
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PaccmarpuBaeTcs 3a1aua HaX0XICHUS HAUOOJBIIET0 3HAYCHUS (PYHKIIMH OOIECTBEHHOTO OJIaroCoCTOsHIS
W(P,¢€) =S(P,g) + I1(P,&) npu ycrnosuu IT(P,&)>0:

max W(P,g),
P>0,6>0

I1(P,g) > 0.

PaccmoTpum 3KBHBaJIeTHy}0 3amaqy
Q(P,x) Om
min { T a0 - J(@)dq +)g()cx P QP x)g00dx +
e20 ¢ (p.5) 0, (P.c)
o TP x)g0)d0 - s~ (0o (PN, 3.1)

0o (P.€)

O O
C( IQ(P, x)g(x)dx) —P J.Q(P, X)g(x)dx —e(L—G(6,(P,€))) < 0.

00 (P,e) 04 (P,¢€)
W3 n.2 cnenyer, uro aus 3agaun (3.1) (byHKuMﬂ Jlarpan>xa umeer BuA:
Q(P.x)
L(P,&,\) = j (PQ(P, x) — jp(q x)dq +g)g(x)dx +

0o (P,€)

AL+ )(C( Tb(P,x)g(x)dx)—P Tb(m)g(x)dx—e(l—e(eo(P,a»)),
0, (P,€) 0o (P,€)

rne A=>0.

IMycts dyuxuun C(z) u G(X) nenpepsisHo auddepermupyemsi ipu 2 >0 u X €[0,0,,,,] cooTBeTCTBEHHO,
YyacTHasl TPOU3BOIHAS %Q(P, X) wenpepsiBHa pu P >0 u X €[0,0,,,.], Q(P,X), p(d,x) u g(X) HempepsiB-
uele pyukmmu mpu P>0, >0 u x€[0,0,,,4], 0¢(P,€) HenpepbiBHO muddepenmupyema mpu P >0, €20
Cuanraem, uro 0<0,(P,€) <0, mpu P>0,e>0.

W3 .2 cnexyert, 9TO 4acTHBIE HpOI/IBBO,I[HLIe GbyHKIMH J'Iarpamlca UMEeT BUJL:

Pk = (O TP, X9000 )T |2 QP X)(x)0x (P, 00 P, )00 (P, ) =2 1

00 (P.2) 8o (P, 8)
+(L+2)e ae(%%(op, £)) Wuer) xej:jpa%(P, X)g(x)dx,
LLPel) = : JoGgdx - (1+x){(—c(ee JQ(P X)) ~P)- Q(P. B0 P, )3 0 (P ) 5 +
GG((;:(;) £)) 0.0 o

A Ee— —(1=G(8y(P,¢)))-
0

Mo Teopeme 4.2.1 (npunnun Jlarpamxa) u temme 4.2.1[9, ¢.130, ¢.131] umeem, uTo uis
penrennst (P,€) 3amauwm (3.1) BBIMTONHSAETCS CHCTEMA!

P —0:P>0,
a_PL(P’S’M{m- P=0, (3.2)
0:e>0,
a—L(P g, x){ . 3.3)

U BBIMIOJHACTCA paBEHCTBO

emax emax
MC( [Q(P,X)g(x)dx)~P [Q(P,x)g(x)dx —&(l~G(8,)))=0.
8o 8,

Teneps, BooOIIE TOBOPSI, HEOOXOAMMO COCTaBHUTh YETHIPE CUCTEM ITyTEM MONAapHOr0 KOMOWHHPOBAHMS CO-
otHomeHuid u3 (3.2), (3.3). 3ateMm TpeOyeTcs HAWTH PELICHUS KaXXI0H TaKOH CHCTEMbI U KAKHM-TO 00pa3oM Hc-
CJI/IOBATH UX Ha ONTHMAILHOCTb.

IMycte P >0 u £>0. U3 coornomenus (3.2), (3.3) cnenyer, uto eciia P >0 u € >0 pemenne 3agaun (3.1),

to (P,€) sBISETCA peNIEHHEM CHCTEMBI
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1+ 1S CC IQ(P X)g(x)dx) - P)-[ J 2 Q(P, x)g(x)dx ~Q(P, 8, (P, £))g(8 (P, &) o] 1

0, (P,€) 0, (P,e)

oG (0, (P, €)) aeo(Pa) Y J'Q(P x)g(x)dx =0,
0, GO(P £)

IQ(X)dX @+ 7»)(— C( IQ(F’ x)g(x)dx) —P) - Q(P, 64 (P, €))9(8, (P, ¢))
0o (P.g) 0, (P.)
0G(0,(P,€)) 860(P €)

00,
0 0

MC( [Q(P,x)g(x)dx) P [Q(P,x)g(x)dx —e(l~G(6,(P,)))=0.

0o (P,¢) 0o(P,)

+ @1+ A)e

660(P O

+@+A)(e —(1-G(6,y(P,€)))=0,

IMosromy, ec P >0 u € >0 pemenue 3amaun (3.1) u A >0, 710 (P,€) M A sABISETCS PENICHHEM CHCTEMBI
O,
A+1)(ESCC QP X)I)dX) ). [ 2 QP X)) QP00 (P, 00 (P 2) 22 -
0o(P.¢) 0o (P.¢)
Ormax 0G(0y (P, €)) a0, (P.¢)

=% [Q(P,x)g(x)dx — (1+A)e o s
0o(P.e) 0

1+1)(S O JQ(P X)g(x)dX) — P)- Q(P, 6, (P, £))g(0, (P, ) L) - "f&(x)dx+
0y (P.g) 0o (P.¢)
CEPID 29 1600, (p,0)),

0
0 max 0

C( IQ(P, Xx)g(x)dx) —P jQ(P, x)g(x)dx —e(l-G(04(P,€))=0.
0o (P,€) 0o (P.2)

+(1L+A)(e

aeo(P €)

Orcrona cienyer, 4TO Iap Q(P, x)g(x)dx —Q(P, 0, (P, £))g(0, (P, €)) #0 u

0o(P.¢)

660(P €)

Q(P,08g(P,€))g(0y(P,e)) —=—=0, 10

emax ~
A JQ(P,X)g(x)dx — (L+1)e aG(%oe(P, €)) oeoa(;,s)

£ o090 P = ) - ,
0o P.c) @+ [2Q(P,x)g(x)dx —Q(P, 8y (P, £))a(8y (P, £)) i

0o (P.€)

j g()dx + (L+A)(e ae(%% (P.2)) 00 e.c

2o Ta g0 -p = lf - T

00 (P.) (1+7) - Q(P, 8 (P, )3 (0o (P, 2)) "
O max 0 max

C( [Q(P.x)g(x)dx)—P [Q(P,x)g(x)dx —&(1—G(6y(P,)) =0.

0o(P,) 0o(P,e)

—(1-G(8y(P.¢)))

Takke nosyuanm, uro ecit P >0 u €>0 pemrenne 3anaun (3.1) u A =0, 10 (P,€) sBIseTCS pemeHneM

CUCTCMBI
_ 9600 (P.£)) o0, (P.c)
2o TP xa(d P - - B "
PP 2 QP X090)0X (P, 00 (P. N0 (P ) 222
0o (P.€)
emax
[a(x)dx+e 86(9% (P2 0Ca) g, (g, (p,c))
Zc( IQ(P X)g(x)dx) - P = 22 & —
09 P.0) Q(P, 85 (P, )90 (P, £)

max 9l'l'la)(
(of jQ(P, x)g(x)dx) —P  [Q(P,x)g(x)dx —&(1—G(8,(P,£)) < 0.

0o (P,€) 0o (P.€)
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IMycte P>0 u £=0. U3 coornomenus (3.2), (3.3) cnenyer, uro ecau P >0 u £€=0 pemenne 3amaun
(3.1),10 P u A sBstercs pemeHneM CHCTEMBI

L+ M5 < I Q(P,x)g(x)dx) - P)-[ I 2 Q(P, x)g(X)dx —Q(P, 05 (P,0))g (8, (P.0)) 28] -

6, (P,0) 6, (P,0)
A STXQ(P, )90 dx = 0,
0, (P, O)
j g(x)dx — L+ 1) (5 C( j Q(P,X)g(x)dlx) - P) - Q(P, 0y (P.0))g (B (P.0)) = ~
0, (P,0) 6, (P,0)
—(L+2)1-G(04(P.0))) =0,
emax emax
MC( [QP,X)g(x)dx) =P [Q(P,X)g(x)dx)=0.
0, (P,0) 0, (P,0)
P.[ j 2 Q(P.\)g(x)dx —Q(P, 6,(P.0))g(05(P.0)) L]
O6o3nauns M(P) = %P0 — u T k orcroma
[ QP x)g(x)dx "
6, (P,0)

TMOJIy4nM, 4TO

A~

#(P-5=C( IQ(P x)g(x)dx)) = ——
0,(P,0) ( )’

3 \

N(P) xo3dureHT, Wix MOAYIIb IIEHOBOM 3JACTHYHOCTH CIIPOCa Ha TPOAYKT.

Takum 06pazom, momyumm, yro ecim P >0, €=0u A >0, 1o Tapud P u A sBIsI€TCS pElIEHHEM CUCTEMBI

emax
P—5CC [Q(P.x)g(x)dx)

0o (P.0) _
P n(P)’
I g(x)dx — 1+ 1) (5 C( I Q(P,X)g(x)dx) — P) - Q(P, 0 (P,0))g (5 (P,0)) “2-2

05(P.0) 05(P.0)
—(1+2)A-G(64(P.0))) 20,

0 max 0 max
C( JQP,x)g(x)dx)-P [Q(P,x)g(x)dx=0.

0, (P,0) 0, (P,0)
Taxxe monyuum, uto ecit P >0 u £=0 pemrenne 3amaun (3.1) u A =0, o P sBuserca pemenuem
CHCTEMBI

emax emax
(g ©C [9(P.2)g0dx) ~P)-[ | % QP x)a(x)ch~Q(P. 8o (P.0)(Bo (P.0)) S-0,

0, (P,0) 60(P.0)
Om

Jg(x)dx (ZC( TQ(P,\)g(x)dx) ~ P)- Q(P, 8, (P.0))g (6, (P.0)) 222 — (1 -G (0, (P,0))) 2 0.
0, (P,0) 6, (P,0)

Ormax 0 max
C( [Q(P,x)g(x)dx)~P [Q(P,x)g(x)dx <0.

0o (P,0) 0, (P,0)
emax
Ecnu [ J'a%Q(P, x)g(x)dx —Q(P, 6, (P,0))a(6, (P,0)) 6900(5’0)] # 0, To oTCIOzIA CTIEyeT, 9TO
0, (P.0)
N emax
P =2 "To® 90000, [9(x)dx ~1+ G (8, (P.0))) 20,
6, (P.0) 6, (P.0)

emax emsx
C( [Q(P,x)g(x)dx)—P [Q(P,x)g(x)dx <0.
6o (P.0) 6, (P,0)
Cinygau P=0 u €=0; P=0 u &>0 uccieayrorcst aHATOTHIHBIM 00Pa3oOM.
4. ONTHMHU3aNHOHHAS MO/IeJIb IBYXCTABOYHOI0 (YaCTHBIE CJIY4YaH)
OOGBIYHO HIKHSSI M BEPXHsIs rpaHuia Tapra B IKOHOMHKE CTAHOBHUTCS H3BeCTHOI. [IoaTOMy 11enecoodpaHo
u3yunth ciayyail P e[a;,b;] u e€[a,,b,], me by >a;,20 u b, >a, >0, b; <+0o,b, <+ .
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Ecmu by =+ (wm b, = +0), To cuuraem, P €[a;,+0) (wm € €[a,,+x)).
Jltst mpocToTsl cumntaeM, 4to 0y = 0,(P,€) mocrosiHHOE HeoTpHIaTENnpHOE YnCiO, T.€. 0y = 0y(P, &) He 3a-
BHUCHUTH OT Tiepemennoii (P,€).

Cpennuit moTpeOUTENbCKUI U3HIIEK TPHU (BYXcTaBouHoM Tapude (P,g) 3amaercst hopmynoii (cm. [2])

Omax  Q(P,X)
S(P.e)= [ ( [p(g,x)dg—PQ(P,x)—e)g(x)dx .
0, O

Cpennsis npubsuts EM coctaBut
I1(P,e) = QP-C(Q) +&(1-G(6y)),
emax
e Q=Q(P) = IQ(P, X)g(X)dx - BenmunHa cpemHero cupoca npu tapude P
0o
PaccmatpuBaetcst 3a1a4a HaXOKICHUS HAUOOBLIETO 3HAUCHUsI QDYHKIIUHU OOIIECTBEHHOTO OJIaroCOCTOsHUS
W(P,&) =S(P,¢g) + TI(P,&) mpu yciosuu I1(P,e)>0:
max W(P,¢),

Pelay,bi],e€la,,b,]

I1(P,€) >0.
PaCCMOTpI/IM 3KBI/IBaﬂeTHyIO 3agavy
Q(P,x)
L ]{ I (PQ(P, x) ~ J p(,x)dg +€)g(x)dx — P J Q(P, X)g(x)dx +
ela;,b;],e€lay,b, 6,
+¢( TaP. 0900 —s1- GO, @1)

9o

emax emax
C( [Q(P,x)g(x)dx)—P [Q(P,x)g(x)dx —&(1—G(8,)) < 0.

0, 0,
[octpoum 0600meHHy0 hyHKIHIO Jlarpamka
O, Q(P,x) O
L(P, &g, 2) = Aof I (PQ(P. x) - jp(q x)dg +&)g(x)dx —P IQ(P x)g(x)dx +
0o 6o

emax max max
+C( [Q(P,x)g(x)dx) — &L~ G(0))}+A(C( [Q(P,x)g(x)dx) ~P [Q(P,x)g(x)dx — (L~ G(6y))),

e0 e0 e0
rae Ag20,120 (cm. [9, ¢.129]). Ormerum, uto 6e3 orpaHudeHus 0OMIHOCTH OyaeM cuutath Ay =0 mwm Ay =1
. VI3 s5KoHOMHYECKHX COOOpaKeHHH CIeAyeT, YTO MOXKHO HMONOKHTh Ay =1. Torma mis 3amaun (3.1) QyHKuIus

Jlarpanxa umeeTt BuA:
O

QP
L(P.&,A) = I (PQ(P,x) - Ip(q x)dq +¢€)g(x)dx - P IQ(P X)g(X)dX+C( IQ(P x)g(x)dx) —

0 0 9%
O O
—&(1-G(0y)) + MC( [Q(P,x)g(x)dx) —P IQ(P, x)g(x)dx —&(1-G(6y))),
05 0
rae A >0. [TosTomy
Om Q(P.x)
L(P, &) = j (PQ(P,x) - fp(q x)dq + &)g(x)dx +
0o

Orma Orma
+(@+2)(C( QP x)g(x)dx) —P [Q(P,x)g(x)dx &1~ G(6y))),

0, 0,
rae A>0.

OTMeTHM, 9TO OTHOCHTEIBHO TiepeMenHbix & ¢yukuus L(P,g,A) nuneitna.

Iycrte Gpynkuust C(z) wempepsiBHO quddepenunpyema npu Z >0, yacTHas MPOU3BOIHASL a—apQ(P, X) He-
npepbiBaa pu P >0 u X €[0,0,.], Q(P,X), p(q,x) u g(x) HenpepsiBrbie Gpyukimu npuy P>0, q>0 u
X €[0g,0max] - Cunraem, uto 0< 0y <0 pay -

BbIUKCIIUM YacTHBIE npomBonHme Gbynkiuy Jlarpanka:

—L(P &)= J(Q(P X) + P £ Q(P, ) — p(Q(P, x),X) Z Q(P, x))g(x)dx +

0
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O max O max Omax Ormax
+ 1+ 1) CC QP X)g(X)dx) [5 QP X)g(x)dx — [Q(P,x)g(x)dx P [ZQ(P,x)g(x)dx),
0, 09 o

9o

O max
ZL(Pe M) = [g()dx —(L+21)({L-G(6y)).
0o

Tak kak p(Q(P, ), X) =P, To oTcroza ciexyer, 4To

6 max 0 max Omax
%L(P,g,k):(l+k)(%C( [Q(P, x)g(x)dx) =P) [5Q(P,x)g(x)dx) A [Q(P,x)g(x)dx,
90 90 e0

eI'I'IE\X
ZLPe M) = [g()dx —(L+21)({L—G(6y)).
0o
Torma mo teopeme 4.2.1 (npunnun Jlarpamka) u gsemme 4.2.1[9, ¢€.130, ¢.131] umeem, uTo Al pemieHUs
(P,€) 3amaum (4.1) BBIIONHAETCS CUCTEMA:

=0:Pe(ay,by),
%L(P,a,x) >0: P=a,, (4.2)

<0: P=Dby#+w

=0:ee(a,,b,),
QL(P,a,x) >0: g=a,, (4.3)
oe

1 BBIMIOJHACTCA paBECHCTBO

emax emax
MC( [Q(P,x)g(x)dx)~P [Q(P,x)g(x)dx —&(1-G(6,))) =0
0o 6o
Teneps, BooO111IE TOBOPSI, HEOOXOIUMO COCTABUTH JAEBUTH CHCTEM ITyTEM MONAPHOTO KOMOMHUPOBAHHS COOT-
HotreHui u3 (4.2), (4.3). 3arem TpeOyeTcst HAWTH PEIICHUS KAXI0M TaKOI CUCTEMbI U KAKUM-TO 00pa3oM ucclie-
JIOBAaTh UX HA ONTHMAJIbHOCTb.
Ilycte P e(ay, b)) u ee(a,,b,). U3 cootnomenus (4.2), (4.3) cnenyer, uto ecnu (P,g) sBisiercs peiie-

HUEeM 3a1adu (4.1), TO BEIOJHSIOTCS paBEHCTBA

0 max 0 max O max
@+ EEC( JQ(P,x)g(x)dx) —P) [ZQ(P,x)g(x)dx) —A [Q(P,x)g(x)dx =0,
oQ
0, 0o 0,

emax
[90)dx — (1+2)(1-G(6,)) =0,
0o

O max 0 max
MC( [Q(P,x)g(x)dx)~P [Q(P,x)g(x)dx —&(1-G(6,))) =0

90 e0
IMostomy, ecmu A >0, 1o (P,€) siBIsieTCs pelieHHEM CHCTEMBI

0 max 0 max 0 max
a+ K)(% C( [Q(P,x)g(x)dx)~P) [ZQ(P,x)g(x)dx)~% [Q(P,x)g(x)dx =0, (4.4)
0o 0o 6o
emax
[9(x)dx — (@ +2)(L-G(6,)) =0,
0o

emax emax
C( JQ(P,x)g(x)dx) P [Q(P,x)g(x)dx —&(1-G(6,)) = 0.
0, 0,

Torna u3 (4.4) cnexyer, 94T0
)

TQ(P, x)g(x)dx

9o

T-2.Q(P,x)g(x)dx

o

(

0

O max
0 — =
Q C( eJ.OQ(Pl X)g(X)dX) P) 1+ 0

emax emax
O6osnaane n(P) =—(P [ZQ(P,x)g(x)dx): [Q(P,x)g(x)dx u ﬁzk TOMTyYHM, 9TO
66 8, +
k

emax
7P %C( efOQ(F’, x)g(x)dx)) = )
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N(P) xoaddurieHT, MM MOIYJIb HEHOBOM DJIACTUYHOCTH CIIPOCA Ha MPOIYKT.
Takum o6pa3om, oay4dnm, uro ecmu P € (a1,0;) , e€(a,,b,) u A >0, ro nByxcraBounsiii rapud (P,e) n
A SIBIISICTCS PEIICHUEM CHCTEMBI

0 max
P~ e'[, Q(P, x)g(x)dx)
P " n(P)’

emax
fg(x)dx —(1+A)L-G(6y))=0,
6o

0 max 0 max
C( JQ(P,x)g(x)dx)~P [Q(P,x)g(x)dx —&(L-G(0y)) =0

eO e0
Ecmu Pe(a;, b)), ee(a,,b,) u A =0, 10 nByxcraBounsiii Tapud (P,€) sBnseTcs pelieHneM CUCTEMBI

0max O max
(5 C( JQ(P.x)g(x)dx) =P) [5Q(P,x)g(x)dx) =0,
0 0o

emax
[9(x)dx —1+G(8,) =0,
(8

O O
C( IQ(P, Xx)g(x)dx) —P IQ(P, x)g(x)dx —e(1-G(0,)) <0.
0, 0,
0 max O max
Ecmn [-2.Q(P,x)g(x)dx # 0, 1o otcrona crenyer, uto P = %C( [Q(P,x)g(x)dx) .
0 0o

Ilycts P e(a;,by) u e =a, pemenne 3amaun (4.1). Toraa P u A SBISAIOTCS pellieHHEM CHCTEMBI

O max 0 max 0 max
(L+2)(5 S eJQ(P, x)g(x)dx) —P) ejf—p Q(P, x)g(x)dx) — A ef Q(P, x)g(x)dx =0,
emax
jg(x)dx —-(1+2)(1-G(8g)) =0,
09

0 max 0 max
MC( [Q(P,x)g(x)dx) —P [Q(P,x)g(x)dx —a,(1-G(6)))=0 .

90 90
O
P [ S Q(P,x)g(x)dx
Orcrona cieayer, uto eciu P e (a4,0;), e=a, u A >0, 1o o60o3naunB n(P) =— :" "
[ Q(P, x)g(x)dx
0o
A
—— =K moayuum, 9to P u A SIBISIOTCS pelIEHHEM CHCTEMBI

1+A
emax
P~ ejo Q(P, x)g(x)dx)
P ()’

emax
jg(x)dx —-(1+2)(1-G(8g)) =0,
09

O max 6 max
C( [Q(P.x)g(x)dx) —P [Q(P,x)g(x)dx —a,(1-G(8y)) =0
90 eO

emaX
Ecim P e(a,b;), e =a, pemenne 3amaun (4.1), A =0 u J‘%Q(P,x)g(x)dx 0,170 k=0 u
6
Gmax
P= % C( [Q(P,x)g(x)dx) . Kpome TOro, BHIIOIHSIOTCS COOTHOMICHHS
6o

emax
[g(x)dx —1+G(6,)) =0,

8o
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0 0

c( JQEP.x)g(x)dx) —P | Q(P, X)g(x)dx —a,(1—G(6,)) <0 .

0o Ll

Ilycte P e(ag,b;) u e=b, #+o pemennue 3amaun (4.1). Toraa P 1 A SBISIOTCS PEILICHUEM CHCTEMBI

0 max O max O max
(L+2)(5 C( [QP,x)g(x)dx) ~P) [5Q(P,x)g(x)dx) -2 [Q(P,x)g(x)dx =0,
90 90 eO

0

Taedx -1+ 2)@-G(8,)) <0,

0o

0 max 0 max
MC( QP x)g(x)dx) =P [Q(P,x)g(x)dx b (1~ G(6,)))=0.

0, 0,
Orcroma  clemyer, YTO  €CIH Pe(a;,by),
emax
P [-ZQ(P,x)g(x)dx
0
P)y=-——2
n(P) - n
[Q(P, x)g(x)dx
0o

e=b,#40 m A>0, 10 0603HAUNB

=K momydum, 9to P U A SBISIFOTCS PEIICHHEM CHCTEMBI

emax
P- %C( JQ(P, x)g(x)dx)
0,

P
0

")’

Taedx - 1+ 2)@-G(6,)) <0,

0o
0 0

c( JQEP.x)g(x)dx)—P | Q(P,x)g(x)dx — b, (1—G(0,)) =0

0o 0o

0

Ecmu  Pe(a;,by), e=b, #+0o pemenne 3anaun (4.1), A=0 u rjlaxa%Q(P,X)g(x)dx;tO, o K=0 u

0

6o

P= %C( J'Q(P, x)g(x)dx) . Kpome T0Or0, BBINOIHIOTCS COOTHOLICHHS

8o

emax
[g(x)dx —1+G(6,)) <0,

8o

O max (S
C( [Q(P,x)g(x)dx) =P [Q(P,x)g(x)dx —b,(1~G(6y)) <0.

0o 0o

Cnyuau P=a; u e€(a,,b,);P=b; uee(a,,b,); P=a, ue=a,; P=b,ue=a,; P=a; ue=0,,

P=b; u e=Db, uccrenyrorcs ananornunsiM obpasom. 3amernm, 4rto ecn 8, =0 u a, =0, To 3amaqa (4.1)

yTpamaercs.

Jlutepatypa

1. Boraukosa JI.FO. CoBepieHCTBOBaHUE yNpaB-
JeHUs! oTpacisiMi PoccHIiCKOM HEPTeTHKH: TEOPeTH-
YeCcKHe TPEINOCHUIKH, MPAaKTHKA, MOAEIHPOBAHUE. -
Bonrorpaznckoe HayuHoe uznarensctso, 2007.- 421 c.

2. 3aitnena 10. B. OnruMu3anoOHHbIE MOJENH 1IE-
HOOOpAa30BaHKs B €CTECTBEHHOU MOHOMNONMKH. // ABTO-
pedepaT nuccepTannuy Ha COMCKAHUE YIEHOU CTETIeHN
KaHaAMIaTa YKOHOMHUYECKUX Hayk. Mocksa, 2003.- 26
c.

3. 3aiinesa FO.B. MareMarnuecKkue MOJIEIH LIEHO-
00pa3oBaHKs B €CTECTBEHHOW MOHOIOJIMHU. - Bomro-
rpax: Usn-so Bonl'Y, 2006. - 117 c.

4. Yepnasckuii C.51. Pehopmbl perympyemsix oT-
pacneil poccuiickoit sHepretuxu. - M.: Hecrop-Hcro-
pus, 2013. - 328 c.

5. Tupomns XK. PeIHKH 1 ppIHOYHAS BIIACTE: Teopus
OpraHM3al{ TPOMBIIUIEHHOCTH. - DKOHOMHYECKas
mkoia, 1996.- 745 c.

6. Brown, S., Sibley D. The theory of public utility
pricing. // Cambridge University Press, USA, 1986. P.
39-44.

7. CanpiroB .M. O6 ontumuzanuu TapudoB Ha
snekrposHepruto. // Annali d’ Italia, 2023, Ne46, C.11-
23.

8. Canpiros .M. OnruMmusanyoHHas MOJIEIb
nByxcraBouHoro Tapuda. / The scientific heritage,
2023, Ne120.

9. Cyxapes A.T'., Tumoxos A.®., ®enopos B.B.
Kypc meronoB ontummszanmu. -M.: Hayka, 1986.-
326¢.



Annali d’Italia Ne47/2023 17

LIQUIDITY MANAGEMENT POLICY IN COMMERCIAL BANKS

Zakoyan Harutyun Varazdatovich

Yerevan State University

Faculty of Economics and Management

Department of Management and Business,

Candidate of Technical Sciences, Associate Professor,
2. Yerevan, Republic of Armenia

ORCID: 0009-0004-5666-2617

DOI: 10.5281/zen0do.8364895

MOJIMTUKA YIIPABJIEHUSA IMKBUJHOCTBbIO B KOMMEPYECKHUX BAHKAX

3akosiH ApyTioH Bapa3znaroBny

Epesanckuii 'ocyoapcmeennvii Ynugepcumem
Dakynvmem 3KOHOMUKU U YNPABGTIEHUS
Kageopa menedscmenma u busrneca,
Kanouoam mexuuueckux Hayk, 0oyenm,

2. Epesan, Pecnybonuxa Apmenus

ORCID: 0009-0004-5666-2617

Abstract

The Policy has been developed in order to organize and coordinate the efforts aimed at establishing and
maintaining a system of the liquidity management in commercial banks (hereafter the bank). Implementation of
all the regulations of the Policy will enable to create an up-to-date system of liquidity management which will
ensure a stronger control over the level of liquidity risk undertaken by the bank, as well as to improve the quality

of the liquidity risk management.
AHHOTAIIMS

IMonutnka pazpaboTaHa ¢ HETbI0 OPraHU3alMH U KOOPAUHAIMH PaboT MO CO3MaHHIO U MOJICPKAHUIO CH-
CTEMBI yIIPABJICHUsI TUKBHIHOCTHIO B KOMMEpUYeCcKnX OaHkax. Peanu3anus Bcex MOJOKEeHUH TTOTUTUKN 00SCIICUUT
CO3/JTaHUE COBPEMEHHOM CUCTEMBI YIPABICHHUS €10, YTO MO3BOJUT YCHUIIUTh KOHTPOJIb 332 YPOBHEM YCTaHABIIUBAC-
MOT'0 KOMMEPUYECKUMH OaHKaMH PUCKA JIMKBUIHOCTH, & TAK)KE MOBBICUTH KAYECTBO MIPOIIECCOB YIIPABICHUS HM.

Keywords: Liquidity management processes, stress testing, liquidity buffer, risk appetite, recovery plan.
KuaroueBbie cioBa: [Iporecchl yrpaBieHHs JTUKBUIHOCTBIO, CTPECC-TECTHPOBaHUE, Oydep JTUKBUIHOCTH,

armeTUuT K pUCKY, IJIaH CaMOO310POBJICHU.

[MonuTHKa ynpaBiieHHs! JIMKBUAHOCTHIO B KOM-
MepuecKkux 0aHKax (Jajee, COOTBETCTBEHHO, - “Tlomm-
Tuka” 1 “bank”) onpenenser (1):

e [IeNM U 3a]]a4y YIPaBIICHHS JIMKBUIHOCTBIO U
PHCKOM JIMKBUIHOCTH BaHka,

® OCHOBHBIC IPOLIECCHI YIIPABICHHUS JTUKBHIHO-
CTBIO,

® OCHOBHBIC NPHHIMIIBI, HCIOJB3yeMble baH-
KOM B IIPOLIECCE YIPABICHHS JTUKBUIHOCTHIO H PUCKOM
JIMKBHUIHOCTH,

e pacrpezaeneHre (QYyHKIMHA OpraHoB ympaslie-
HHS, KOJUICTMAIBHBIX OPraHOB M MOJpa3fieieHHi B
npolrecce yrnpaBJieHuUs! JIMKBUIHOCTBIO U PUCKOM JIUK-
BUJIHOCTH.

IMonutuka pa3paboTaHa ¢ IENbI0 CO3IaHUS yCII0-
BUIl JUI1 OpraHu3aluK IPOIECCOB YIPABICHUS JIMK-
BUJIHOCTBIO, a TaKkke obecniedeHus 3pdexTuBHON B3a-
MMOCBSI3H TIPOLIECCOB YIPABJICHHS JIMKBUIHOCTBIO C
npoueccami (2):

e (QUHAHCOBOTO IJIAHWPOBAHUS,

®  yIpaBJCHUS PUCKAMHU M YKOHOMHUYECKHM Ka-
MUTAJIOM,

e pa3paboTKy, IIEHOOOPA30BAHMSI U peaTH3aIluu
KJIMEeHTaM O0aHKOBCKHX ITPOJIYKTOB.

ITosuTHKA OMKUCHIBAET B3aUMOCBS3b YKa3aHHBIX U
JIpYyTUX MpoIeccoB baHka ¢ mporieccaMul yIpaBiIeHUs
JIUKBUAHOCTHIO. JleTalbHOE OIMUCAHWE MAHHBIX IPO-
[[ECCOB MOJIJICIKUT PACKPHITHIO BO BHYTPEHHUX HOpMa-
TUBHBIX JOKyMeHTaX baHka.

[IpuHIUIIBEI ¥ TIPOTIECCH YIPABICHUS JTHKBUIHO-
CTBIO, OCYIICCTBISIEMBIE TIOCpeACcTBOM [lonuTukwy,
HaTpaBJICHBl Ha oOecriedeHne (PUHAHCOBOW YCTOWYH-
BOCTH baHKa B CTPECCOBBIX CUTYAIIHSIX, a TAKXKE HA JI0-
CTIDKCHHE CTPATETUUECKUX IeNeH, YBEIWYCHHE TpH-
ObUIM ¥ KamuTalu3aluu baHka, YIOBJICTBOPEHHE IIO-
TpeOHOCTEH KIMEHTOB W TpPeOOBaHWH aKIMOHEPOB
Banka.

3amavyaMu yrpaBieHUs THKBUIHOCTBIO SIBJISTFOTCSI:

e obecreyeHne TEKyIIeHl MIaTeKecocOOHOCTH
Banka u o0cCiTy)KMBaHHUE TUIATEKHOTO 000POTa KIHEH-
TOB B JIFOOOW U3 BANIOT, B KOTOPBIX baHK mpoBoauT
oreparum,

® TIpeAOTBpAIICHUEC BO3HUKHOBEHUs  aedu-
IUTa/M30BITKA TUKBUIHOCTH B JIFOOOW U3 BAJIOT, B KO-
TopbIX BaHK POBOIUT omepanuy,

e obecreuenne cniocodHocTn banka GoHIUPO-
BaTh aKTHBbI B HEOOXOIUMOM 00BEME,
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e COOIOeHNEe HOPMATHBHBIX TpeboBanuii 11b
CTpaHbI B c(epe YIpaBiIeHHsS U KOHTPOIS 32 COCTOA-
HHUEM JIMKBUIHOCTH,

® CBOEBPEMEHHOE MpEJOCTaBICHHE IOJHOH U
JIOCTOBEpPHO# MH(pOpMaIy pyKoBoACTBY baHka, He00-
XOJUMOM 71 IPUHATUN yIIPaBICHYECKUX PEIICHUN, B
TOM 4YHCJIE BIUSIOIIUX HA COCTOSHHUE JMKBUAHOCTU
banka.

® COXpaHEHME JeN0BOH penyTauuu baHka.

IlomuTHka ABISETCS OCHOBHBIM JOKYMEHTOM,
OIpENENAIOIHIM CHCTEMY YNPaBJIEHHS JINKBUIHOCTBIO
1 pUCKOM JUKBUAHOCTH banka. [IpuHUIAIIEL 11 TpeOoBa-
Husl HactosAwed IlonuTuKu nmoanexaT pacKpbITHIO U
JIeTaau3alliy BO BHYTPEHHUX HOPMATUBHBIX JOKYMEH-
Tax: MOJIOXKEHUSAX, HHCTPYKLHUAX, HOPSAKAX U METOTU-
Kax IO BOIpOCaM yIpaBJIeHHs JIUKBUIHOCTHIO. Pa3pa-
060TKa MHBIX BHYTPEHHHX HOPMAaTHUBHBIX JOKYMEHTOB
banka mo ynpaBieHHIO JUKBUIHOCTBIO OCYIIECTBIIS-
ercst B coorBercTtBuu ¢ Ilonmutukoil. baHk ocyiecTs-
JSI€T YIPaBICHHUE TUKBUAHOCTBIO C Pa3IMYHBIMU TOPH-
30HTAMH: JOJITOCPOYHOM - CBBIIIE TPEX MECALEB, CPE-
HECPOYHOHM - 10 3 MecsleB, KpaTKocpouHoil - 1o 30
THEH.

VYnpasneHne TMKBUAHOCTHIO (4) OCYIIECTBISIETCS
MyTEM peaau3aliy CIeAYIOMIHX MPOIECCOB:

® IUIAHMPOBAHUE JOJITOCPOYHON U CPEeTHECPOU-
HOUW JTUKBUIHOCTH,

®  CXKEIHEBHOE
JIMKBUIHOCTBIO,

e  yIpaBlCHHE PECYPCHOI 6a30i,

®  CTpecc-TECTUPOBaHHE JUKBHIHOCTH,

e (opmupoBanue Oydepa JINKBUIHOCTH B 00b-
eMe, HeoOXOIUMOM ISl TIOJICPKaHUSI yCTOHINBOCTH
Bbanka B ciydyae BHEIUIAHOBOTO (B TOM YHCIIE CTPECCO-
BOTO) Pa3BUTHsI CUTYAIUH,

e  yIpaBieHHE PUCKOM JIMKBUIHOCTH,

e pa3paboTKa M aKTyaJln3alys IlaHa CaMo03/10-
POBIICHHSI.

VYipasiieHUue 10ITOCPOYHON JTUKBUJHOCTBIO OCY-
IIECTBISIETCSl B paMKax Ipolecca (puHaHCOBOrO Iuia-
HUPOBAHHUSA, LIENbI0 KOTOPOTO fABJsieTCs obecredeHne
peanusalMy yTBEpkKAECHHOU cTparernu banka u crpa-
TErMYeCKHX IJIaHOB 110 OT/JEJIBHBIM HAMPABICHUSM Je-
ATEJNBHOCTH, C yYETOM TEeKyIUX MOKa3aTeNnel AedaTenb-
Hoctn banka. B mporecce ¢uHaHCOBOTO MiIaHMpOBa-
HUS YCTAQHABIMBAIOTCS IUIAHOBBIE OOBEMHBIE U
(mHAHCOBBIC MOKA3aTeNH AesiTelnbHOCTH banka, ropu-
30HT e (DMHAHCOBOI'O TUIAHUPOBAHHUSI COCTABIISIET HE
MeHee OJHOTro roja. Jleranuszanus MIaHOBBIX ITOKa3a-
Tenel nmesTensHOCTH BaHKa, B TOM YHCIe IHENEBBIX
00BEMHBIX TIOKa3aTelIeii aKTHBOB M ITACCHBOB, a TAKXKe
MPUHIAIIOB M MPOIEAYP MOATOTOBKH M YTBEPKICHHS
(bMHAHCOBOTO TUIAHA TTOJUIEXKAT PACKPHITHIO B COOTBET-
CTBYIOLIMX OTJENBHBIX BHYyTPEHHUX HOPMATUBHBIX J0-
kyMmeHTax baHka.

VYnopaBneHue CpeJHECPOUHOM  JTUKBUAHOCTBIO
OCYILECTBIISIETCS B MPOLIECCE ONEPATUBHOTO MIAHUPO-
BaHUsI aKTUBOB U TACCHBOB, LIEJIBI0 KOTOPOTO SIBJIETCS
KOOPAWHAIINSA TEKYIIEH e TeI-HOCTH OM3HeC-TIoApas-
JICJICHIH 110 TPUBICYCHUIO M Pa3MELICHHUIO PECYypPCOB B
obbeMax M Ha CPOKH, oOecrieunBaromye GUHAHCOBYIO
ycTOW4YMBOCTh baHka, ¢ y4eTOM TEKYIIUX U IPOTrHO3U-
PYEMBIX PHIHOYHBIX YCIIOBHH. B pamkax orepaTHBHOTO

yIOpaBleHUE KPaTKOCPOUHOH

IUTAHUPOBAHMA AJIS IIPUBJIEKAIOIMIMX U Pa3MEIAONINX
pecypchl MOApa3sAeIcHUI yCTaHABIMBAIOTCS B3aUMO-
CBSI3aHHBIC [IJIAHOBBIC 3aJJaHUs, OIPEACIIOLINE 3Haue-
HUS LEJIEBbIX [10KA3aTeCH, B TOM YUCIIE:

e 110 00BEMyY aKTUBOB, (POPMUPYEMBIX OIIEpaLU-
SIMU TIOApa3eIeHHUs,

e 10 00bEMy ACCHBOB, (POPMUPYEMBIX Ollepa-
LOUSAMH MOJpPa3IeNeHus,

® 10 CTPYKType CPOYHOCTH aKTHBOB M IACCHU-
BOB.

ITnanoBBIE 3aJaHMs AT TPUBIIEKAIOIINX U pa3Me-
HIAOMUX PECYPCHl MOAPA3AEICHUH, ONpeAeIsIoIue
3HA4YCHUS LENEBBIX MOKA3aTeleil yCTaHABIUBAIOTCA B
TOM YHCJIE C YYETOM BaJIOT M (PUHAHCOBBIX MHCTPY-
MEHTOB.

Pa3paboTka MIaHOBBIX 33JaHUI OCYIIECTBISIETCS
C YYETOM:

e IEJEBBIX IOKa3aTesed crpaTeruu banka u ro-
JIOBOTO (pMHAHCOBOTO IUIAHA;

® TEKyLIEro MaKpOIKOHOMHYECKOTO IPOrHO3a
Bbanka;

® TEKyLIEro COCTOSHHS aKTHBOB M IACCUBOB, X
00BEMOB, TOXOIHOCTH M CPOKOB IIOTaIlICHNS;

® OTACIbHBIX NApaMETPOB PEaTU3yEMBbIX KpYII-
HEHUIINX CAEIOK U IIPOEKTOB;

®  pE3yJIbTaTOB CTATUCTUYECKOIO aHAIM3a U MO-
JIeNIMPOBaHMsl JMHAMUKY [IOKa3aTeled akTUBOB U I1ac-
CUBOB U IIOBEJICHUS KIUEHTOB, B TOM YHUCIE, IO H0-
CPOYHOMY IOTalleHUIO, IIPOJIOHT ALY aKTHBOB U Iac-
CUBOB, IIapaMe€TpaM HOBBIX CAEIOK U OCTaTkaM Ha
cueTax Ji0 BOCTpeOOBaHNS;

® SKCHEPTHBIX OICHOK PYKOBOAWTEICH OM3HecC-
HAMpaBJICHUH 110 BO3MOXKHOCTSIM JalbHEHILEr0 pa3BH-
THsI OM3HECA 1 N3MEHEHHIO PEIHOYHOI KOHBIOHKTYPHI;

® IIPOTHO30B JUHAMHKU (PMHAHCOBBIX PHIHKOB;

e TpeboBaHMI MO MAKCHUMH3AIMH YHCTOTO IPO-
LIEHTHOI'O JJOXO0/1a Y IPOLIEHTHOIN MapXKu;

® pE3yJIbTaTOB CTPECC-TECTUPOBAHUSA U yCTa-
HOBJICHHBIX baHKOM BHYTpEHHUX OTpaHMYEHUN Ha 110-
Ka3aTelu pUcKa JMKBUIHOCTH, IPOLEHTHOIO, BAIIOT-
HOT'0 U LIEHOBOI'O PHUCKA.

IeneBble mokasaTeny IUIAHOBBIX 3aJaHUN yCTa-
HaBJIMBAIOTCSI TAKMM 00pa3oM, 4TOOBI IIPU UX BBIMOJ-
HEHHHM Ha TOPU3OHTE OINEPATHBHOIO IUIAHUPOBAHUS
00ecreunBaIOCh BHIITOJIHEHHE CIEIYIONINX YCIOBHHI!

e IPOTrHO3HpPYEMbIE HAa TOPH30HTE OIEpaTUB-
HOI'0 IIJIAHUPOBAHUS KPATKOCPOUHBIE DPA3PLIBbI JIUK-
BUJIHOCTH MOTYT OBITH 3aKpBITHI onepauusimMu Ha ¢u-
HAHCOBBIX PBIHKAX, B TOM YHUCJIE 3a CUET UCIIOJIb30Ba-
Hus Oydepa TUKBUIHOCTH;

®  BBIIOJHEHUE YCTAHOBIICHHBIX B COOTBETCTBUU
C IIOJIMTUKON BHYTPEHHUX OIPAaHMYEHMII Ha IOKa3a-
TEJIX PUCKA JTUKBUAHOCTU U CUTHAJIbHBIX 3HAUEHUH Ha
ycTaHoBIeHHbIe L|b HOpMAaTUBBI TUKBUHOCTH.

OnepaTUBHBIM TJIaH YNPaBIEHUs AaKTHUBAMU U
MIaCCHBAMU BKIIIOYAET:

e YCTaHABIMBAEcMble IUIAHOBBIE 3aJaHMs MAJIS
TOpa3eIeHUH,

® [UIAHMPYEMbIE OTIEJIbHBIE MEPONPHUATHUS IO
YIPAaBJIEHUIO aKTUBAMHU U [TACCUBAMHU, OKUIAEMBIE Pe-
3yJbTAaThl UX PEeAIU3aLUU.
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OmnepaTuBHBIA IUIAaH YNPaBICHHUS aKTHBAMH H
MIACCHUBAMH YTBEPIKAAETCS HA TOPU30HT ONEPATUBHOTO
TUIAaHWPOBAHUS], COCTABILIIONINK HE MEHEEe TPeX Mecs-
eB, U IlepecMaTpuBaeTcs (YTOUHSIETCS) HE pexe, 4eM
€KEMECSIUHO.

st obecniedenust criocooHocty baHka cBoeBpe-
MEHHO M B 0053aTEbHOM HOPSJKE BBINOJHATH BCE
CBOM 00s13aTeJIbCTBA Mepes KIMEHTaMU M KOHTparcH-
TaMH, B CIlydae OTKJIOHEHHA (PaKTHICCKHX OOBEMOB
TPUBJICUYCHHS U PA3MEIICHUS PECYPCOB OT IIIAHOBBIX
3HAUYEHUH W/UIU Pa3BUTHA CUTYyallUH IO CTPECCOBOMY
crieHapuio, bank popMupyeT u moaaepKuBaeT B He0O0-
xoauMoM oObeme Oydep mukBuaHOCTH. baHK Takke
MPOBOJIUT PETYJISIPHBI MOHUTOPUHT BBINIOJIHEHHMSI I1a-
HOBBIX 33/IaHMH U (DAKTHYECKOTO COCTOSIHUSI CTPYK-
TYpBI aKTHBOB M NAaCCUBOB. B mpoliecce MoHUTOpUHTa
BBITIOJTHEHMS TUIAHOBBIX 33/IaHUH U CTPYKTYpPBI aKTH-
BOB U NaCCUBOB OCYILECTBISAETCS COMOCTABICHUE IUIa-
HOBBIX M (paKTHUECKUX 3HAYCHUI MoKa3arelneil CTpyk-
Typbl OanaHca M TMOKa3aTeNleil JTMKBUIHOCTH, BBISBIIA-
I0TCS TPUYUHBI HECOOTBETCTBHH M OIPEACIAIOTCS
OCHOBHBIE (DAaKTOPBI, OKA3bIBAIOLINE HANOOIBIIEE BIIH-
SIHUE Ha 3HAYCHUS] COOTBETCTBYIOIIMX MOKa3aTeieh. B
Cllydyae CyIIeCTBEHHBIX OTKIOHEHUH (PaKTHUECKHX 3HA-
YEeHUH [TOKa3aTeNel CTPYKTYpbl OaaHca OT IITAHOBBIX
3HA4YEHHH, a TaK)Ke HapylIeHHs BHYTPEHHUX OTPaHH-
YeHUH Ha MOKa3aTelu pHCKa JMKBHUIHOCTH WM CHT-
HaJIbHBIX 3HAYEHUU Ha ycTaHOBIeHHbIe L[b cTpansl
HOPMAaTHBBI IMKBUIHOCTH, baHK pa3pabaTeiBaeT Mepo-
NPUATHS 110 NMPEJOTBPAILCHUIO HAPYIIECHHUs HOpMaTH-
BOB [Ib M BHYTpEHHHMX OrpaHHYEHHMI Ha MOKa3aTelu
pHCKa JIMKBUIHOCTH ¥, IPH HEOOXOIMMOCTH, pazpada-
TBIBACT U yTBEPXKJACT HOBBIM ONEPATHBHBIN IUIAH BO
BHEOUEPETHOM TIOPSI/IKE.

Jeranuzanusi NMPHHIOMIIOB M TPOLEAYyp HOATrO-
TOBKH U yTBEpPXKJICHUS ONEPATHBHOTO IUIaHA yTIpaBie-
HHSI aKTHBaMH M MACCHUBAMH IIOJUICKUT PACKPHITHIO B
COOTBETCTBYIOIINX OT/AENbHBIX BHYTPEHHHX HOpMa-
TUBHBIX JIOKyMeHTax baHka.

3anaveil ynpaBieHUs KPaTKOCPOUHON JIMKBUIHO-
CTBIO SBJISIETCS OOEecIeueHHe TeKyIlel IuIaTeKecro-
cobHocTr banka u 0OCITyXKHBaHHE IUIATEKHOTO 000-
pOTa KIIMEHTOB MPH BHITIOJIHEHUH yCIOBHM:

® T[IOJUIEPXKAHUS ONTHMAJIBHBIX OCTaTKOB Ha
KOPPECIIOHJIEHTCKUX cYeTax HOCTpPO, B TOM YHCIE B
b, HEoOXOMMMBIX JuIsi OOecHeYeHUs! BBIIIOIHEHUS
HOpMAaTUBHBIX TpeOoBanuii L[b mo ¢opmupoBanuio
(hoHIa 00sI3aTEIBHBIX PE3CPBOB;

e o0ecreyeHlss IKOHOMHYECKOH 3PdeKTHBHO-
CTH KPaTKOCPOYHBIX OTEePaIHii;

e COONIIOZICHWS YCTAHOBJICHHBIX BHYTPEHHHX
OTpPaHMYEHUHN Ha MOKa3aTelIW pPHUCKAa KPAaTKOCPOUIHOI
JIMKBHUIHOCTH M CUTHAJbHBIX 3HAYCHUI HA YCTaHOB-
nenHble 1|b HopMaTHBBI IMKBUTHOCTH.

Jnst pemieHust 3ajad  yHpaBJICHHS KpaTKoO-
CPOYHOH JIMKBHJIHOCTHIO B baHKe OCYyIIECTBISIIOTCS
CleAyoUye IPoLeaypbl:

® Ha pPeryJsipHONl OCHOBE, €XKEJHEBHO IPOTHO-
3UPYETCsl 1 MOHUTOPUTCS 3HaYCHUE aKTyaJIbHOH Ilia-
TEXHOU TTO3UITUH;

®  OMpPENeNAIOTCS MapaMeTpsl KPaTKOCPOYHBIX
orepanuii o MPUBJICUSHHIO MIIH Pa3MEIICHUIO pecyp-

COB Ha (PMHAHCOBBIX PBIHKAX, HEOOXOIAMMBIX IS 3a-
KPBITUSI KPATKOCPOYHBIX Pa3phIBOB JIMKBUIHOCTH (J1e-
¢unuTa/mpoduLmTa pecypcon);

e  EXXEAHEBHO MIPOBOJATCS KPATKOCPOUHBIE OIIe-
payy Mo MPUBJICUEHHUIO WIN Pa3MEIIEHUIO PECYpCcoB
Ha (PUHAHCOBBIX PHIHKAX, HEOOXOIUMBIC ISl 3AKPBITUS
Pa3pbIBOB JTUKBUIHOCTH.

[TmaTesxHast TO3UIST PACCUUTHIBACTCS C UCTIONb-
30BaHMEM Bcell nmoctymHoit banky wuH(popMaimm o
MPEICTOSIINX IDTaTeXaX 0 COOCTBEHHBIM OTIEPALIUSIM
Banka 1 o onepanusM KIHEHTOB, C YIeTOM KOHCEpBa-
TUBHOM OLIEHKU BEPOSITHOCTH NMPEACTOSIIMX IUIATEXKEN
10 OmepanusaM KIHeHTOB. [l ympaBieHHS KpaTKo-
CPOYHOM JIMKBUAHOCTHIO bBaHK HUCHONB3yeT B TOM
quce ciaeayomne GuHaHCOBbIE HHCTPYMEHTHI:

® MEKOAHKOBCKUE KPEIHTHI,

e neno3utsl LB,

e PEIIO, B Tom uucie ¢ 1b,

e BaJIOTHBIN CBOIIL.

Omneparyu pa3MenIeHnsT pecypcoB IS 3aKPBITHS
KPaTKOCPOYHOTO H30BITKA JUKBUIHOCTH TIPOBOMSATCS
TOJILKO C TPHOPUTETHBIMH KOHTParcHTaMH, yKa3aH-
HeIMU B [TonmuTrke. Onepannuy IpUBICICHUS PECYPCOB
JUTSL 3aKPBITHS. KPATKOCPOYHOTO AC(PUIINTA JTUKBHUIHO-
CTH TIPOBOASATCS, B NEPBYIO Ouepelb, C MPHUOPUTET-
HBIMH KOHTpareHTamu. K ux 4uciy OTHOCSITCSI KOHTp-
areHThl, Ipu3HaBaeMble baHKOM B KadecTBe Haubosee
HaJIS)KHBIX IPY MCIIOJIHEHUU UMH CBOMX 0053aTEIbCTB
10 KPATKOCPOYHBIM OIEPALUAM, B TOM YHCIIE:

e IIb crpansl,

e 0aHKU PE3WICHTH M HEPE3UICHTHI (B Cilydae
pa3MenieHus cpeacTs, baHk TOKEeH UMETh Ha KOHTp-
areHTa JMMHUT MPUHSITHSA KPSTUTHOTO PHCKA),

e KpyIHBIC KOPIIOpaTHBHEIC KIMEHTH baHka (B
cllydae pa3MelleHus cpeAcTB baHk JODKeH UMETh Ha
KOHTpareHTa JUMHUT IPUHITHS KPETUTHOTO PUCKA).

PerynupoBaHue KpaTKOCPOYHOH JIMKBUIHOCTBIO
ABJISIETCS MIPUOPUTETHON LIENBIO NMPOBEICHUS KPaTKo-
CPOYHBIX OTepanuii ¢ PUHAHCOBBIMH HHCTPYMCHTAMH
U KOHTPareHTaMH.

C 1enpio TMOBBIMIEHUS CTaOWUIBHOCTH OOBEMOB
MIPUBIICUCHUSI PECYPCOB, HEOOXOAMMBIX IS (POHAUPO-
BaHUS aKTHBHBIX omepanuii, baHk ctpemurcs kK popmu-
POBaHUIO pecypcHOU 0a3bl, TUBEPCUPHINPOBAHHOM IO
(MHAHCOBBIM PBIHKAaM, KIMCHTAM W WHBECTOPaM, WH-
CTpYMEHTaM U cpokaMm noramieHusi. CtaOuibHas U 1u-
BepcH(UIIMPOBAHHAS CTPYKTYpa MACCUBOB TTO3BOJISICT
o0ecreynTh B3aMMO3aMEHSEMOCTh UCTOUYHUKOB (OH-
JUPOBAHUS B Cy4yae, €CIM OIWH WM HECKOJIBKO H3
HUX COKPAIalOTCS WM CTaHOBSATCS HEIOCTYIHBIMU.
s dopmupoBaHUS CTaOMIBHOH, IUBEPCHBHUIIMPO-
BaHHOM pecypcHOil 6a3sl baHk:

e onpenenseT MPUOPUTETHbIE HaNpaBICHUS
Pa3BUTHSI peCypCHOM 0a3bl M OCYIIECTBISIET CTPATETH-
4eCcKoe, TOI0BOE U OTIepaTUBHOE MIIAHUPOBAHHUE CTPYK-
TYpBI IACCHBOB C yYETOM TpeOOBaHUIA 110 ee TUBEPCH-
¢bukamym;

® [UIAHMPYET U OCYLIECTBIISIET MEPOIPUITHUS 110
pactIMpeHuIo U TUBEPCUPHUKALINN PECypCHOU 0a3bl, B
TOM YHCIIE: pacIIUpeHHe U epecMoTp Habopa NCTIONb-
3yeMBbIX (DMHAHCOBBIX WHCTPYMEHTOB, INpeIaraeMbIX
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0GaHKOBCKHX MPOIYKTOB, MapKETHHTOBBIC MEpPOIPHS-
THSI TI0 Pa3BUTHIO OTHOUIEHHUH € KIIMEHTaMH 1 HHBECTO-
pamu;

® yCTaHAaBIMBAaeT BHYTPEHHUE OIPaHUYCHUS
KOHLIEHTPAIlU! PECYpCHOW 0a3bl B IUIaHE KOHTpAarcH-
TOB, UHCTPYMEHTOB, BAJIFOT U CPOKOB MOTAILICHHUS.

B kauecTBe OCHOBHBIX, CTAOMIIBHBIX HCTOYHHKOB
(oranpoBanus bank paccmarpuBaert:

®  CpOYHBIE JICTIO3UTHI (PU3MUECKUX JINII,

® OCTaTKM Ha TEKYIINX PacUETHBIX CUETaX KIIU-
eHTOB (IO BoOCTpeOOBaHWS) IO YACTH, KOTOpas IO
orieHke baHka sBisteTcsl CTaOMIIBHOM,

®  CPOYHOE NPHBJIECICHUE PECYPCOB OT KOPIIOpa-
TUBHBIX KJIMEHTOB, B TOM YHCJIE JICTIO3UTHI, BBITYILCH-
HBIE BEKCEJIsl, COTJIALICHNUs. O HECHMKAEMBIX OCTAaTKax
Ha PacueTHBIX CueTax,

® JIOJTOCPOYHBIE 3aMMCTBOBAaHHUS HAa pBIHKaX
KamuTana.

[Ipu ompeneneHnu IeNeBBIX MOKa3aTesae B Ipo-
necce (PMHAHCOBOTO ITAHUPOBAaHMA baHK MCIIONB3yeT
KOHCEpPBaTHUBHBII MOJX0/ K OIICHKE 00beMa M CPOUHO-
CTH TIPUBJICKAEMBIX PECYPCOB:

® OCTaTKM Ha TEKYIINX PacUETHBIX CUETaX KIIU-
€HTOB (IO BOCTpeOOBaHMA) IUIAHUPYIOTCS B 00BeMe
CcTaOUIIBLHOM YacTH, OmpeeNiieMOl Ha OCHOBE CTaTU-
CTUYCCKUX MO)IeHCﬁ, MMPOTCCTUPOBAHHBIX B UCTOPUYC-
CKUX YCJIOBHAX PEAJIbHBIX CTPCCCOBBIX CI/ITyaL[I/Iﬁ
W/WIIH PE3KOTO OTTOKA KIIMEHTCKHUX CPEACTB;

® [IPUBJICYEHNE CPOYHBIX CPEICTB KOPIOPATUB-
HbIX KJIHMCHTOB H (1)I/I3H‘-ICCKI/IX JIMI TUTAaHUPYROTCA B
00beMax, KOTOPbIE MOTYT YCTOHYMBO MOAIECPKUBATHCS
MPUBJICKAIONIMMH TTOIPA3ICTICHUSIMU.

Kparkocpounsle MeXxOaHKOBCKHE ONepanuy MpH-
BJICYEHUs PECYpPCOB HE paccMaTpuBaioTcs baHkom B
Ka4yecTBE YCTOHYMBOTO MCTOYHHKA (DOHIMPOBAHMS U
HCTIONB3YIOTCS, B OCHOBHOM, JUISl 3aKpBITUS KPaTKO-
CPOYHBIX Je(HUIUTOB JUKBUIHOCTH. KpaTkocpouHble
olepaluy TPHUBJICYEHUS PECYpPCcoB, OOecredeHHbIe
JIMKBUJHBIMH aKTUBAMH, paCCMAaTPUBAIOTCSA BaHKOM, B
MEepBYIO OuYepesib, B KaUeCTBE PE3EPBHOTO MCTOYHHKA
(hoHIMPOBAHNS, UCTIONIB3YEMOTO B CTPECCOBBIX CHUTYa-
msx. Tem He MeHee, OHM MOTYT HCIOIb30BaThes ban-
KOM M B HOPMaJILHBIX YCIIOBHSX BEJICHNS OM3HEca B I1e-
JSIX ONTUMH3ALIH J0X0JI0B/pacxo10B. B HopManbHBIX
YCIIOBUSIX BeIEHUs OM3Heca, ¢ IENbI0 MUHUMHU3AINU
pacxonoB Ha (oHAMpOBaHME, baHK HCHONB3yeT pe-
CYpPCHI IO Mepe TMOBBIIIEHHU UX CTOMMOCTH (0T Oostee
«JIeIIeBBIX» K OoJiee «JIOporuM»). B cTpeccoBhIx cuty-
aluiax IMMPUOPUTCTHBIMU XapaKTCPUCTUKAMHU JJId BbI-
6opa mcTOYHWKA (OHAMPOBAHUS SBIIFOTCS BEPOSAT-
HOCTh peaJM3alyy ONepaluil IPUBJICUCHHUS PECYPCOB,
CpPOYHOCTh W 00BeM (uHaHCHpOBaHMS. [IpHUHITHIIEI
YIpaBIEHUS pecypcHON 6a30i pearn3yroTcs B IpoIiec-
cax CTpaTeruuyeckoro, (PMHaHCOBOTO W OINEPATHBHOTO
TUTAaHUPOBAHUSL.

Jnst OUeHKM BIMSHUS Ha JIMKBHIHOCTH baHka
HETPEeBUICHHBIX OTKIOHEHHH (haKTHUYECKHX 00BEeMOB
MPUBIEUCHHS U Pa3MEILEHHS PECYPCOB OT LIEJIEBBIX MO-
KazaTenel IIaHOBBIX 3aJaHUM, a TaK)Ke BIUSHUS Hera-
THUBHBIX TEHJCHIMA ¥ KPU3UCHBIX SIBJICHUN HA (PUHAH-
COBBIX pPBIHKaX bank TNIEPUOANYICCKH ITPOBOIUT CTPECC-
TecTHpoBaHue. [l Ka)XI0ro CTPECCOBOTO CIIEHApHUs
JIENIAIOTCST MPEANOI0KEHUS! OTHOCHTEIBHO CTEICHU

BIIMSHUS OTACNBHBIX (JAKTOPOB, CIIOCOOHBIX BBI3BATH
N3MEHEHNE (PMHAHCOBBIX IIOTOKOB, HAIIPUMED:

® 3aKpBITHE OT/AENBHBIX CETMEHTOB (hHMHAHCO-
BOTO PBIHKA,

e (uHAHCOBBIE CIIOKHOCTH KPYIHBIX 3aE€MILH-
KoB banka,

e CHIDKCHHME KOHTpareHTaMM JIUMHTOB Kpeau-
ToBaHUA baHka,

® DE3KO€ M3MEHEHHE YPOBHs LIEH, IPOLEHTHBIX
CTaBOK, YPOBHS JTMKBUIHOCTH U PEIHOYHOW CTOUMOCTH
OTIENbHBIX aKTUBOB baHka,

e CHIKEHHE I0BepHs K baHKy cO CTOPOHBI KIIH-
€HTOB.

B paMkax caenaHHBIX HPEATONIOXKEHHH IPOBO-
JATCA KOJMYECTBEHHBIE OLICHKU JEHEXKHBIX MOTOKOB
T10 OT/IEJIbHBIM (DMHAHCOBBIM HHCTPYMEHTaM, KOTOpBIE
YUHUTBIBAIOT CIIEAYIONINE (haKTOphl, HO HE OrPaHUYUBA-
IOTCSI UMU:

® U3MECHEHUE BEPOSATHOCTH MOTALIEHUS B CPOK
TpeboBanuii banka,

® U3MEHEHUE BO3MOXKHOCTH HCIOIb30BaHUA
TpaIuLMOHHBIX A1 baHka HCTOYHHUKOB JINKBUIHOCTH,

e BO3MOXHOCTb HCHOJb30BAaHUS HONOIHUTEINb-
HBIX (3KCTPEHHBIX ) HICTOYHUKOB JINKBUAHOCTH,

e TIpojaka 4aCTH aKTHUBOB,

e B3aMMOOTHOIICHMS C aKI[OHEepaMH (yBennde-
HHUE yCTaBHOTO KalHTaja, MoJIydeHHe 3aiiMOB OT aKIIH-
OHEPOB, PECTPYKTYpH3aLUs 00s3aTeIbCTB Nepe]] aKLU-
OHEpaMHn),

® COKpallleHHE PacXoJ0B, B TOM YHCIIE Ha 3a-
KyTIKy HOBOTO 00OpYZOBaHUs, OIUIATy TpynAa, nHpop-
MAaIMOHHOE U KOHCYJIBTalMOHHOE 00CITyKHBaHHE;

e BO3MOXHOCTU MO PECTPYKTYpPHU3ALMU CyIe-
CTBYIOIIHMX 00s13aTeNbCTB baHka MM KIIMEHTOB.

Pesynbrathl cTpecc-TeCTUpOBaHHSA MOTYT HCIOJb-
30BaThCS B IIPOLIECCE YIPABICHHUS TUKBUIHOCTBIO IS

e OIpeneNeHHs IEeNeBbIX MapaMeTpoB CTPYK-
Typbl OanaHca B npouecce (PMHAHCOBOTO IUIAHUPOBA-
HHS, 00eCIIeurBaloIIero yCToiiunBocTh baHka B cTpec-
COBOM CUTYalLlUH;

e ompejneneHuss pazMepa HeoOxoaumoro Oy-
(epa TMKBUIHOCTH, JOCTATOYHOTO ISl TOKPBITHS BHE-
IUIAHOBOTO JeduIyTa IMKBUAHOCTH B Cllydae pa3BH-
THSI COOBITHH IO CTPECCOBOMY CLIEHAPUIO;

e ompejeneHns] NOTPEOHOCTH B JIOTIOJHHUTEIb-
HBIX UCTOYHMKAX JIUKBUIHOCTH;

e pa3paboTKH IJIaHA CaMOO3JOPOBIICHHUSI.

ITopsimok mpoBeneHNs CTpecc-TECTUPOBAHMS JTHK-
BHIHOCTH U IPE/ICTABICHUS €T0 Pe3yIbTaTOB OpraHaM
ynpaBieHus: baHka ommMchIBaeTCS OTIAECIBHBIM BHYT-
PEHHBIM JOKYMEHTOM, a CaMH CIIEHApHH YTBEpXKAa-
IOTCSl B paMKax JOKyMEHTa BHYTPEHHEH OIEHKH a/leK-
BaTHOCTH KanuTana banka.

Lenpro ynpasnenus 0ypepom JITUKBHIHOCTH SIB-
nsieTcst 3a0maroppeMeHHoe (popMUpOBaHUE U TTOAIEP-
YKaHWEe PEe3epPBHBIX HCTOYHUKOB (POHIMPOBAHMSA B 00B-
eMe, He0OXOIUMOM [T 00ECTIeYeHNsT YCTOWINBOCTH 1
matexxecrnocoOHocTH baHka Ha rOpM3OHTE BBIKHBA-
HUSI B CTPECCOBOM CUTYallMM W/WIM B CiIydae Herpen-
BU/ICHHOTO BO3HUKHOBEHHS JE(QUIUTA JIMKBHIHOCTH.
Bydep nukBuaHOCTH QopMHUpyeTcs 3a CUeT JOCTYII-
HBIX B CTPECCOBOH CHTyalluu, MO MHPEIONI0KEHUIO
Bbanka, ncTOYHNKOB (DOHAMPOBAHUSI.
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OCHOBHBIMH UCTOYHHKaMH, GOPMHUPYIOIUMHE OY-
(ep MMKBUIHOCTH, SBIISIOTCS JIMKBU/IHBIC aKTUBBI, KO-
TOpBIE MOTYT OBITH HCIIOJIB30BAHbI IS BBITIOJHEHUS
00513aTeNBCTB Mepel KOHTParcHTaMu:

® HEMOCPEICTBEHHO (OCTATKH HAINYHBIX JIC-
HEXKHBIX CPENICTB, OCTATKU Ha c4eTax B I1b ocTatku Ha
CYeTax HOCTPO B OaHKaX-KOHTPAareHTax M PacdeTHBIX
OpTaHU3AIIAX ),

® B pe3yJbTaTe MPOJAXH LEHHBIX OyMar,

e B pe3ysbTare MPUBJICYEHHUs] O0OECIICUEHHOTO
(uHaHCHpOBaHUs, B TOM uncie oT LIb.

s onpenencHus oO0beMa HEOOXOTUMOTO Oy-
(epa mukBugHOCTH BaHk:

e yCTaHABIMBAaeT BHYTPEHHEE OrpaHUUYEHHE Ha
TOPH30HT BELKHMBAHUS,

® TIPOBOJUT
JUKBUIHOCTH,

e TI0 pe3ynbTaTaM CTPECC-TECTUPOBAHMA pac-
CUHTBIBaCT 00bEeM HEoOXoamuMoro Oydepa JINKBUIHO-
CTH, UCXOMsI U3 BO3MOKHBIX IIOTPEOHOCTEH B TOMOIHU-
TENBbHOW JHMKBHIHOCTH B TEUEHHUE IEPHOJIa, PAaBHOTO
YCTaHOBJICHHOMY OI'paHMYEHHIO Ha TOPU30HT BBIXKHBA-
HHUS, B ClTydae peaau3alii CTPECCOBOTO CIIEHapHs.

bank Ha peryyisapHO OCHOBE IIPOBOAMT aHAIU3
AKTHUBOB C TOUYKU 3PEHHUS BO3MOXKHOCTH MX HCIIOJIB30-
BaHMS B KauyecTBE OOECIIEYEHUs B CTPECCOBOH CHUTYya-
LUH.

CTpEeCcC-TeCTUPOBAHHUE

Jnst obecriedeHUst OCHOBHOW Lienmu (opMHUpoOBa-
Hus Oydepa nmukBunHOCTH baHK:

® pETyJSIPHO OIICHMBAET €ro HEeoOXOIMMBIH
00beM,

® OpraHusyeT MpOLeCC MOHUTOPUHTa ero (ax-
THYECKHU IOCTYIHOTO 00BEMa,

®  pEraMEeHTHPYET YCIIOBHS M MOPSI0K UCTIOINb-
30BaHus HOPMHUPYIOMINX HCTOYHHUKOB,

e omnpeaenseT NopsAoK AeHCTBUH B Cily4yae Bbl-
SIBJICHUsI e UIMTA ero JOCTYITHOro 00beMa,

® KOHTPOJIMPYET HCHOJIB30BaHNE HCTOYHHKOB,
hopmupyromux 0ydep TUKBUIHOCTH.

OCHOBHOM LIEJIBIO YNPABICHUS PUCKOM JIMKBH-
HOCTH (3) sBIseTCs COOMIOCHUE AlNIETUTa K PUCKY U
JpYTMM YCTaHOBJEHHBbIM baHKOM oOrpaHuYeHHAM
pHCKa JINKBUAHOCTH, BHITTOJHEHUE YCTaHOBIEHHBIX L1
3Ha4YeHHH 00513aTeIbHBIX HOPMATHBOB B MPOLIECCE J10-
CTHXKEHHUS LIEJIEH, YCTAaHOBIIEHHBIX cTpaTerueil banka.
I[Tpu sToM 0OecrieunBaeTcsi BO3MOKHOCTh CBOEBPEMEH-
HOTO UCIIOJTHEHUST GPUHAHCOBBIX 00s13aTeNLCTB baHka u
npejiocTaBlieHns: PMHAHCOBBIX yCIIyr Kinuentam banka
B 3aIUIAHUPOBAHHBIE CPOKH U B HEOOXOIMMOM 00BbeMeE.
Jnist nocTrKeHUst OCHOBHOM 1€ YIIPaBJICHHS PUCKOM
JIMKBHIHOCTH PELIAIOTCS CIICAYIONIHE 3a/1a4H:

e yieHTH(UKAINSA U OLIEHKA YPOBHS NPUHHUMa-
€MOT0 pHCKa,

®  ONpeJeNICHNE alIeTuTa K pUCKY M €ro KacKa-
JMPOBaHKE B BUAE (OPMAIM30BAHHBIX OTPaHHMYCHUI
MOCJIETHETO,

® peryJsipHbli MOHHMTOPUHT M KOHTPOJb €ro
OTpaHUYECHUH,

e (opmupoBaHue 0TUETHOCTH 00 YPOBHE pUCKA
JIMKBUIHOCTH baHka,

e pa3paboTKa W COBEPUICHCTBOBAHUE METOMO-
JIOTUH, BHEJPEHHE aBTOMATH3MPOBAHHBIX HPOIPaMM-
HBIX PEIICHHH B 00JIaCTH YIPaBICHUS UM,

e OnpelelieHue MNOpsAKa NPUHATUSA PEIICHUH,
BIIMSIIOLUX HA COCTOSIHUE JIMKBUHOCTHU U IJIAHUPOBa-
HUS omepanuid ¢ y4€TOM BEIWYMHBI NMPUHUMAEMOTO
pucka,

® KOHTpPOJb BBHINOJHEHUS IUIAHOB IPOBEACHUS
3aIVIaHUPOBAHHBIX ONEpalui, B TOM YHUCIE 110 4acTU
Pe3epBHBIX MICTOYHUKOB (YOHTUPOBAHHUSA,

® PEryJsSIpHOE CTPECC-TECTUPOBAHUE IOABEP-
JKCHHOCTH baHka mo100HOMY PUCKY, B TOM YHCJIEC, IS
OIICHKH YCTOMYMBOCTH K W3MEHEHHUIO BHYTPEHHUX H
BHCIIHUX ()aKTOPOB,

e omnpeneneHne QyHKUUH (MOJTHOMOYMH U OT-
BETCTBCHHOCTH) TOJPA3ACICHNUN, Y4YacTBYIOIIUX B
MPOLIECCE YNPABIICHUS TaHHBIM PUCKOM,

e pa3paboTKa IJIaHa cCaMOO3I0POBICHUS, B TOM
Yyyclle, OpraHu3anysi MOHUTOPHHTA HENpeIBUICHHON
CUTYallUu U aKTyaJIu3alysl CLICHapUEB 3CKaJlalluy,

e pa3paboTKa W BHIHECEHHE Ha PacCMOTPEHHE
OpraHOB yIpaBJIeHUS BbaHKa/KoJUTernaiabHBIX OPTaHOB
pEllIeHN, HAIPABJICHHBIX HA ONTUMHU3ALNIO U CHUXKE-
HUE€ pUCKa JIMKBUIHOCTH, B TOM YHUCJE MPEIJI0KEHUI
II0 CUCTEME €TI0 OrPaHUYCHUMH.

B nensix cHMKeHMs prcKa HEBBITIOJIHEHUS pe-
TYJISTHBHBIX TpeOoBaHui baHK ompeznenseT cUrHajib-
HbIE 3HaU€HUs Ha ycTaHOBJeHHbIe L[b HopmaTuBeI NHK-
BHIHOCTH, TapaHTHUPYIOIIHE BO3MOXKHBIC KOJCOaHUSI
0 OTACTBHBIM CTaThsAM OanaHca baHka, mpu ycinoBuu
cobmonenns TpedoBanmit L[b.

[Ipn nmoAroToBKe MIAHOBBIX 33JaHUI B COOT-
BeTcTBUU C [10IMTHKOM, UX LIENEBbIE TOKA3ATENH yCTa-
HABJIMBAIOTCS TAaKUM 00pa3oM, 9TOOBI IIPH WX BEITIOJN-
HEHMM Ha TOpPU30HTE ONEPATHUBHOTO IUIAHUPOBAHMS
00ecreynBaIoCh:

e COOJIIOJICHUE CHUTHAJILHBIX 3HAYCHHUI Ha yCcTa-
HOBJIeHHbIE [|b HOpMaTUBbI TUKBUIHOCTH,

e coOMOJeHNEe BHYTPEHHUX OTPaHWYECHHH Ha
MoKa3aTesv pucKa JIMKBUHOCTH.

[Tokazarenn pucka JIUKBUAHOCTH, HAa KOTOpPBIE
bank ycraHaBiuBaeT BHYTPEHHHUE OIpaHUYEHHMS, HC-
M0JIB3YIOTCA B IIPOLIECCE YNPABICHUS JIUKBUIHOCTHIO B
KauecTBE HMHAMWKATOPOB PAHHEr0 MperyNpexaAeHus,
MOCKOJIbKY HapyIlIEHUE BHYTPEHHUX OIPaHUYECHUN BbI-
3bIBAET aKTUBU3ALIMIO PEKKMMA IOBBIILIEHHOI'O MOHUTO-
pHHra 3a BHYTPHOAHKOBCKOIl M OOLIECUCTEMHOM KO-
HOMHUYECKON CHUTyalluel, a TakKe MHULIHUHUPOBAHUE B
banke Bompoca 0 HEOOXOJMMOCTH BBOJAa B JICUCTBUE
IUTaHa CaMOO03/I0POBIICHUSI.

[IpuHUUMDIBI ONIpeieNieHns anneTuTa K pUCKY JTHK-
BUJIHOCTH, CTPYKTYypa MoKa3areseil, BHyTpEHHUX Orpa-
HUYEHHUM, a TaKKe NpOUEAYphl UX YCTAHOBJICHHS U
KOHTPOJISI IOJJIEKAT PACKPBITHIO B COOTBETCTBYIOIIMX
BHYTPEHHUX HOPMaTUBHBIX IOKyMeHTax banka, perna-
MEHTHUPYIOLUX CUCTEMY YIPABICHHSI PUCKOM JIMKBU/I-
HOCTH.

[Tman BoccraHOBICHHS (DHHAHCOBOW YCTOHYMBO-
cti baHka, Uiy TU1aH caMo030POBIIEHUS, pa3padaThi-
BaeTCs U MOJJIEPKUBAETCS B AKTYaJIbHOM COCTOSIHUH C
[IebI0 3a0JTArOBPEMEHHOTO OMPENIECTICHNS MEePeUHs U
TIOPSIJIKA peaTu3aIiii Mep 10 BOCCTAaHOBIIEHUIO (prHAH-
COBOM yCTOMYMBOCTH M IOAJEPKAHUIO HEIPEPBIBHO-
CTH OCYIIEeCTBIIEHUs] PYHKIMA baHka B cTpeccoBoOl ch-
Tyaluu U yXyaleHus: puHaHCOBOTO cocTosiHUS baHka.
[T1an camo03mOpoBIICHHS pa3padaThIBACTCS HA OCHOBE
CTPECCOBOTO CICHAPHS, YYUTHIBAIOIIETO CIICIU(IUe-
ckue pucky baHka v prcKy, BIUSIOIINC Ha OaHKOBCKHIA
CEKTOp B LIEJIOM, a TAK)KE UX COUETaHHe.
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CreHapuii, HCIIOJIE3YEeMBIH JIJIs1 OTIpEIeIICHUsT Me-
pONpUsATHIl B paMKax IIaHa caMO03/10pOBIICHHS, Oa3u-
pyeTcsi Ha IPOTHO3€ CYIECTBEHHBIX M3MECHEHHH MaK-
PO’KOHOMHYECKHUX M (DUHAHCOBBIX WHIUKATOPOB, Ta-
kux kak BBII, kypcbl BalOT, ppIHOYHbIE IPOLEHTHBIE
CTaBKH, (DOHIOBBIE MHIEKCHI, COMIOCTAaBUMbIE C HEra-
THUBHBIMU SIBIICHUSIMH B SKOHOMHKE.

Cneunduyeckue m1s banka nmapamerpsl crpecca
OTIPEIEIAIOTCSI C yUETOM €T0 OM3HEC-CTPAaTErHH, MECTa
B pa3IMYHBIX CETMEHTaX phIHKa OaHKOBCKHUX YCIYT,
CTPYKTYpPBI aKTHBOB U ITACCHBOB, KallMTaIbHOH 0a3bl,
MPUHUMAEMBIX PUCKOB, KauecTBa yMNpaBJICHUS U JIpy-
rux (akropos. [IpexycMoTpeHHBIE IUTAHOM CaMOO3/10-
POBIICHUS Mephl IO BOCCTAHOBJICHHIO JHKBUAHOCTU
MOTYT BKJIFOUYATh!

® pACIHIMpPEHUE UCIOJB30BaHUsS CTaHAAPTHBIX
MHCTPYMEHTOB IIPUBJICYCHUS PECYPCOB, B TOM YHCIIE 32
CYET MOBBILIICHUS IPOLIEHTHBIX CTaBOK,

e Hcroyk30BaHue Oydepa TUKBUIHOCTH (B TOM
4lCJIe UCIOIb30BAaHUE NEUCTBYIOLIMX B JAHHBIA MO-
MEHT BO3MOJKHOCTEIl IPHUBICUCHUS JUKBUAHOCTH OT
1b),

® Mepbl N0 COKpAIEHUIO/CIEPKUBAHHUIO 00be-
MOB KPEAUTOBaHHS KJINCHTOB,

e aHanu3 akTHUBOB baHka ¢ TOUKW 3peHMS BO3-
MOXHOCTH HMX HCIIOJIb30BaHHS B KauecTBe obecriede-
HUS U TIOAJEpPKAHUS JIMKBUAHOCTH B CTPECCOBBIX
YCIIOBUSIX M IIPUBJIEYEHHUE JOIOJHUTENBHOTO obecme-
YEeHHOTo (PMHAHCHPOBAHUS,

®  JCIOJIb30BAHUE JIOMOJTHUTEIBHBIX HCTOYHH-
KOB (DOHIAMPOBAHUS, B TOM YHCIIE, C YIETOM BO3MOX-
HOCTeH akumoHepoB banka u  aduIMpOBaHHBIX
CTPYKTYD,

® TIpPHUBJEUYCHHUE CPEJICTB ICHCTBYIOMHNX HIIH HO-
BBIX aKI[MOHEPOB B YCTaBHOM KamHUTaja U (MJIN) B HHbIE
MHCTPYMEHTBl COOCTBEHHBIX CpEICTB (KaIuTana)
banka,

® IIpeKpalieHHe BBIIUIAT (AMBUACHIIOB) aKIHO-
HepaM, OrpaHHYEHHEe WM IPHOCTAaHOBKA BHIILIAT IIpe-
MU, OOHYCOB ¥ KOMITEHCAIINH paOOTHHKaM,

e mpojaxa HeNMpO(UIBHBIX aKTHBOB,

e Tponaxa (mepenava) akTHBOB BMECTE € 00513a-
TEJbCTBAMH,

® [IEPEroBOPHI C KPEIUTOPAMHU O PECTPYKTYpH-
3alKu 0053aTENBCTB, B TOM YHCIE, O IIEPECMOTPE CPO-
KOB TOTAlIeHUs] 0053aTeNbCTB U JPYTUX YCIOBHH, O
KOHBEpTAIlMU JOJTa B MHCTPYMEHTHI KaluTajia, O 4a-
CTUYHOM CIIMCAHUH (COKpAICHNH) J0JITa.

[Tman camMO03ZOPOBIEHHUST HE MPEAIoyaraeT Jo-
MOJIHUTEIBHOTO HE00ECIIEYEeHHOTO NTPHUBJICYEHUS TOJI-
TOBOTO T'OCYJITapCTBEHHOTO (PMHAHCHUPOBAHMSA, a TAKKE
¢unancupoBanus Lb u «®oHna 1o rapaHTHPOBAHUIO
BKJIQ/IOBY.

IInan camMo0310pOBIEHUS aKTyalH3UPYETCs MpH
CYIIECTBEHHBIX HHCTUTYIIHOHAIBHBIX MU (PHHAHCOBO-
9KOHOMHYECKMX H3MEHEHHAX (B T.4. H3MEHEHHH
CTPYKTYpBI, HalPaBJICHUH AEATEIFHOCTH, CTPATEeTHH,
npoduis puckoB banka) u ¢ yueroM aHanu3a cI0XHB-
nieiicst Ha pbIHKE TEKYILEH CUTyaluu, HO HE PEKE, UEM
pas B rof.

@DyHKIUY OPraHOB YNPABJIECHUS, KOJIIETUAIBHBIX
OpPTraHOB WM CTPYKTYPHBIX IOJPAa3/IeNeHUI B IpoIecce
YIOpaBJIEHUS JIMKBUIHOCTBIO U PUCKOM JHKBUAHOCTU
pa3nnuarorcs o ypoBHsaM. CoeT nupekropos banka:

e onpenesseT NPUOPUTETHHIC HAIIpaBJICHUS Jie-
sitenbHOCTU baHka, ero crpareruio;

e YTBEPXKOAACT MU IEPECMATPUBAET CTPATErHIO
yOpaBiieHUs] pUCKaMH W KamuTaloM baHka, B TOM
YHcie, 0 9acTH O0eCIedeHus] NOCTAaTOYHOCTH CO0-
CTBEHHBIX CPENICTB (KamuTaja) ¥ JUKBUIHOCTH Ha IO-
KpbITHE PUCKOB Kak B LejoM o baHky, Tak u mo ot-
JIENIbHBIM HAIpPABIICHUSM €r0 ACSTEIbHOCTH, a TaKXKe
YTBEpXKIAeT MOPSIOK yIpaBICHHS HambOoyiee 3HAYH-
MBIMH PUCKaMU U KOHTPOJIUPYET peasin3alliio yKa3aH-
HOTO NOpsIKa;

e yTBEpXKAACT IJIaH CaMOO3I0POBIICHHUS,;

e pelaeT BONPOCH U YTBEPXKIAET TOKYMEHTHI,
OTHECEHHBble HOpMaTUBHBIMU akTamu LB B co-
CTaB/CTPYKTYpY CTPaTEeTHy YIPaBICHUS PICKAMH H Ka-
nutanoM baHka (B TOM 4mciie, yTBEpkKAAaeT COCTaB U
IIeJIeBbIC 3HAYCHHUS TI0KA3aTeNIeH aIlleTHTa K PUCKY);

e YTBEpXKAAaCT TOMOBOM (DMHAHCOBBIA IUIAH
Banka;

® YTBEP)KIAECT BHYTPEHHNE HOPMATHUBHEIE IOKY-
MeHThl baHka 1o BompocaM yIpaBlI€eHUS! JTUKBHUHO-
CTBIO.

KoMmurteT no ynpaBneHno akTUBaMH U MaCCH-
BaMuU.

® YCTAHABIMBACT BHYTPEHHHE OrpPaHUYCHUS
YPOBHSI PUCKA JMKBUAHOCTU M CUTHAJIbHbIE 3HAUECHHUS
Ha HOPMAaTUBbI JINKBUJIHOCTH, YCTaHOBJIEHHbIE 11b;

® OCYIIECTBISICT MOHHUTOPUHT  COOJIOACHUS
BHYTPEHHUX OIPDAaHUYEHUN YPOBHS PUCKA JUMKBUJHO-
CTH U CHUTHAJIbHBIX 3Hau€HUM Ha ycTaHoBieHHbIE LB
HOPMAaTUBbI IUKBUAHOCTHU, paCCMATPUBACT OTYETHOCTDH
0 MOHUTOPHHIE YKa3aHHBIX OrPAaHUYEHMUI;

® PEryJsSIpHO paccMaTpHUBaeT TEKYUIYIO AHWHA-
MUKY HOPMAaTHBOB JIMKBHJHOCTH, KOHTPOJIUPYET BBI-
IIOJIHCHUEC 065[3aTeIII)HI)IX HOpPMaTHUBOB HOCJ’I@IHEIZ u, B
CITydae HEOOXOTUMOCTH, IPHHAMACT PEIICHHSI O MEepax
0 YJYUIIEHUIO UX 3HAUYCHU;

® paccMaTpuBaeT KOH(IMKT WHTEPECOB, CBS-
3aHHBIH C yNPaBJIEHHEM PHUCKOM JIMKBUIHOCTH (B T.U.
KOH(IIUKT MEXIy TUKBUIHOCTBHIO M TMPUOBLTEHOCTHIO
MPOBOJAMMBIX OTIepaliuii) U pa3pelraer ero B pamkax
CBOE€I KOMITETEHINH;

o COTJIaCYy€T ONCPAaTUBHLIC TJIAHBI YIIPABJICHUSA
aKTHBaMH U MAaCCUBAMHU;

® [IPUHUMAET WHBIE PELIEHUS 0 YIPABICHUIO
JIMKBUJIHOCTbIO, OTHECEHHBIE K €r0 KOMIETEHLUU CO-
TJIACHO TMOJIOKEHHUIO KOMUTETA 1O YIPABICHHUIO aKTH-
BaMU U MaccUBaMu;

®  KOOPJIMHUPYET TEKYIYIO AeSITEIIbHOCTh CaMO-
CTOSTEIbHBIX CTPYKTYPHBIX MoApasneneHuid banka mno
TIPUBJICYEHUIO U Pa3MEIEHUIO PECYPCOB I obecrtie-
YeHUs ero (PMHAHCOBOW YCTOHYHMBOCTH WM TOCTH)KCHUS
[IeJIeBBIX (PUHAHCOBBIX MTOKA3aTENeH.

[onpasnenenue ynpaBieHuss OAHKOBCKHMHU PHC-
KaMU.

® OCYILIECTBJIIET HE3aBUCHMOE YIpaBJICHUE
PUCKOM JIMKBUAHOCTH BaHKa, BKJIFOYaA I/I}IeHTI/I(I)I/IKa-
LU0, OLCHKY, MOHUTOPHHT ¥ KOHTPOJIb 33 COOJFOJIe-
HUEM YCTAaHOBJICHHBIX OFpaHI/IquI/Iﬁ PpUCKa JTUKBUIHO-
CTH B paMKax CBO€H KOMIIETEHIIHNH;

®  OCYIIECTBIIIET METOOJOTHIECKOe o0ecTeue-
HUE Ipolecca YIPaBJIEHUS! pUCKOM JIMKBUAHOCTH;
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® yYacTByeT B paboTax MO BHEAPEHWIO UHGOP-
MAaIMOHHBIX CHCTEM YIPABJICHUS PUCKOM JIMKBUIHO-
CTH U YCTAaHOBJIEHUIO COOTBETCTBYIOIIMX ITIOTOKOB J1aH-
HBIX BHYTpH baHKa;

e OnpenenseT BIUSHUE CHAENOK, CBSI3aHHBIX C
PHUCKOM JIMKBUAHOCTH, HA COOTBETCTBHE MOKA3aTENIIM
aIIeTUTa K PUCKY U JPYTMM YCTAHOBJIEHHBIM baHkoM
OTpPaHUYEHUSIM PHCKA JTUKBUIHOCTH;

® IIPOBOJUT CTPECC-TECTUPOBAHUE MOJBEPKEH-
HocTH baHKa puUCKy TUKBUAHOCTH;

® [IOATOTaBJIMBAET U BBIHOCUT Ha PACCMOTPEHUE
OpraHoB yIpaBjieHUs baHka M KoJJIerHaabHBIX Opra-
HOB OTYETHOCTb M HPEIJIOKEHUS IO YIPABICHUIO
PHUCKOM JIMKBUAHOCTU B paMKax CBOEH KOMIETEHIIUHY,
B TOM YHCJIe HHUITUUPYET BOIIPOCH YCTaHOBIICHHUS/TIe-
pecMoTpa OTpaHUYEHUIl pUCKa JUKBUIHOCTH, B T.U.
CUTHAJIbHBIX 3HAYEHUI Ha ycTaHOBJIeHHbIE LIb HopMa-
TUBBI JTUKBUHOCTH;

e opraHu3yeT pa3pabOTKy U MOIACPHKKY B aKTy-
AIbHOM COCTOSIHUH IIJIaHA CaMOO3/I0POBIICHHS;

e WUICHTH(GUIUPYET BO3HUKHOBEHHS CTPECCO-
BOM CUTyaluu.

[onpasnenenue omneparii Ha GUHAHCOBBIX PHIH-
Kax:

® IIPOBOJMT ONEPAlMU MO NMPUBJICUCHHUIO U pa3-
MEIIECHNI0 (PMHAHCOBBIX PECYPCOB B COOTBETCTBHU C
IUIaHOBBIMU 3aJlaHUsAMU U B LEJIAX YIIPaBJICHUS KpaT-
KOCPOYHOH JINKBUAHOCTBIO;

° PaCcCYUTBHIBACT IUIATCIKHYIO TIO3ULHIO 110
octaTkaMm Ha cuerax B LIb W permoHanpHBIX OaHKax
CTpaHBbI;

e o0ecrieunBaeT HEOOXOIUMBIH OCTaTOK
CpeACTB Ha cueTe B HauuWoHaibHOU Bamore B LB
CTpaHbI s HoAepKanus GoHma 00sM3aTeTHHOTO pe-
3€pBUPOBaHUA, a TAKKEC HAJIUYHBIX H 6C3HaJ'II/I‘IHI)IX
cpenctB Ha cuetax B LB B pa3HbIX BamoTax mJisd co3zia-
HUSL BO3MOXHOCTU OCYHICCTBJICHUSA bankom ximeHTt-
CKHX U MPOYMUX ONEpaLnil;

® y4yacTBYyeT B pa3pabOTKe MPOEKTOB OIEpPaTHB-
HBIX IUIAHOB YIIPaBJCHUS aKTUBaMH U TAaCCUBaMU;

e y4yacTByeT B pa3paboTKe IPOEKTa ToJI0BOTO
(hMHAHCOBOTO TIIaHA;

e yyacTByeT B pa3paboTKe M MOAJEpKAHUU B
aKTyaJIbHOM COCTOSIHMM IIJIaHa CaMOO3/10POBJICHHUSI,;

e  WICHTUOUIMPYET M OCYLIECTBISIET oOIepa-
THBHOE YIPABJIEHUE PUCKOM JIMKBUIHOCTH B paMKax
CBOEH KOMIIETEHITUH;

®  VHHUIUHPYET BOIMPOCHI YCTaHOBICHHS/TICpE-
CMOTpa OTPaHUYEHUH PUCKA TUKBUIHOCTH;

e  OCYLIECTBISIET IJIAHUPOBAHUE KPATKOCPOU-
HBIX M CPENHECPOUHBbIX onepanuii banka, a Takxke KOH-
TPOJIb 38 COOJIIOIEHHUEM IIJIAHOB C Y4ETOM TpeOOBaHHI
CHUCTEMBI YIIPABJICHUA PUCKOM JIMKBUIHOCTHU, B TOM
YHCIIe €ro OrpaHuueHHi U TpeOOBaHUN K MCTOUHHKAM
JUKBHIHOCTH, GOpMUPYIOIUM Oydep TmociaenHei;

®  MPOBOAUT JOKYMEHTUPOBAHHE OCYLIECTBIIsAE-
MBIX 6I/I3HCC-HpOHeCCOB N OTHOCAIIUXCA K HUM KOH-
TPOJBHBIX MPOLEAYP, & TAKKE MOCIEAYIOUIYI0 aKTya-
JIN3ALHAI0 BHYTPEHHUX TOKYMEHTOB C Y4YE€TOM IIEpeE-
CMOTpPa PHCKOB, BIUSIOIUX HAa JIEATEIbHOCTb
MOJpa3aelIeHusl, U KOHTPOJIBHBIX IPOLEAYp, HAIpaB-
JIEHHBIX Ha UX MUHHUMU3AIUIO.

[Tonpaznenenrie MexXayHaApOIHBIX OMEPALIANA:

® pAacCUMTHIBACT IUIATEXKHYIO [MO3ULHUIO IO
0CTaTKaM Ha cueTax HOCTPO B MHOCTPAaHHBIX OaHKaX;

e VyOpaBisieT OCTaTKaMW Ha KOPPECIOHACHT-
CKMX CYETaX HOCTPO B MHOCTPAHHBIX 0aHKax (mepepac-
MpEJICNIAET OCTATKU MEXKIY CYCTaMU HOCTPO);

e WIeHTH(UIUPYET PUCK JTUKBUIHOCTH B paM-
KaX CBOCH KOMIIECTEHIINY;

® [IPOBOJUT JOKYMEHTHUPOBAHUE OCYIIECTBIIsIE-
MBIX OM3HEC-TIPOLIECCOB U OTHOCSIIUXCS K HUM KOH-
TPOJIBHBIX IPOLEAYP, a TAKXKE MOCIEAYIOLUIYIO aKTya-
JIM3allMI0 BHYTPEHHUX JTOKYMEHTOB C Y4YE€TOM Iepe-
CMOTpa pPHCKOB, BIHUAIOIIUMX Ha JEATEIBHOCTb
MO/IpA3JIENIeHUs], U KOHTPOJBHBIX MPOIEeayp, HANpaB-
JICHHBIX Ha UX MUHUMH3ALHIO.

[Monmpasnenenue (pUHAHCOBOTO IUIAHUPOBAHUSA U
aHau3a:

® TOTOBUT MPOCKTHI F'OJIOBBIX (PMHAHCOBBIX ILIA-
HOB,;

® [IPOBOJUT MOHUTOPHHT CTPYKTYPHI aKTUBOB U
MIACCHBOB HA MpeaMeT cOamaHCHPOBAHHOCTH LeNeH 10-
CTIDKCHHMS TUTAHOBBIX/CTPATETHYECKUX MTOKa3aTeeH;

e UIeHTH(GUIUPYET PUCK JTUKBUAHOCTU B paM-
Kax CBOEHW KOMIIETEHIINH;

® yYyacTByeT B pa3pabOTKe M MOIJCPKAHUH B
aKTyaJIbHOM COCTOSIHMHM IUJIaHa CaMOO3/10POBJIEHHUS.

[Toxpaznenenre OTYETHOCTH MPOBOJUT MOHHUTO-
PUHT U OCYILECTBIISET IPOrHO3 3HAYEHUH yCTAHOBJIEH-
HbIX [{b HOpMaTHBOB JIMKBUAHOCTH M KOHIIEHTPALIUH.

[lonpaznenenre KOPPECHOHAEHCTKUX CUETOB:

® OCYIIECTBISICT OyXraaTepckoe OQopMIICHUE
(UHAHCOBBIX ONEpaIMid Ul yIPaBICHUS JUKBUIHO-
CThIO;

® [IPOBOJAUT MOHUTOPUHI BHYTPEHHUX OIPaHU-
YEHU JTUKBUAHOCTU B paMKaxX CBOMX MOJIHOMOYHIA.

[loxpaznenenve BHyTpEHHETO ayIuTa;

® [POBOJMT IPOBEPKH APPEKTUBHOCTH METO-
JIOJIOTUM OLEHKH pHCKa JUKBUJHOCTH M MPOLELYp
YOpaBIeHUS UM,

e wuHbOPMHUpPYET OpraHbl ympaBieHUs banka o
BBISIBJICHHBIX HEJOCTAaTKax B ()YHKIIMOHUPOBAHHUU CH-
CTEMBI YNPaBJICHUS PUCKaMU, [0 YACTH PUCKA JIUKBHI-
HOCTH, U JICUCTBUAX, MPEANPHUHSITHIX JJI UX YCTpaHe-
HUSL.
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Abstract

Article proposed are devoted to the problem of international response to environmental and economic chal-
lenges of Russian aggression against Ukraine. The problem of the activities of UN, IAEA, UNICEF and UNESCO
in this context in accordance with their role in solving the global problems of mankind is presented. In general
maintained that the UN directly and through its programs (particularly, UNDP) plays a leading environmental role
in relation to Ukraine among international organizations during the war. This role is due to both programs of stable
development and conservation of the environment, as well as investments in the environmental sector and the
promotion of an ecological-friendly economy. The author's summarizing in the studied area are given.

Keywords: environmental protection, UN, IAEA, UNICEF, UNESCO, problems of mankind, wartime

Ukraine.

Introduction. Resolution of the mankind's global
problems in its totality is inextricably linked to the field
of environmental protection, since climate change as-
sociated with the anthropogenic factor poses a direct
threat to the physical existence of human civilization.
In respect to these circumstances, the leading role is
given to international organizations dedicated to ensur-
ing and guaranteeing the world law and order within the
framework of existing international treaties, conven-
tions and agreements. At the same time, their priority
should be paid to the regions in which the theater of
operations unfolds, which, today, is the geographical
center of Europe represented by Ukraine. Aforesaid is
due to the relevance of the study proposed.

Since the research topic represents current events,
the scientific community has not yet had time to
properly pay attention to it, at least, in papers despite
that hundreds of international experts from all over the
world are involved in solving the environmental prob-
lems of wartime Ukraine [10].

Hence, the problem of the environmental damage
and international organizations’ impact on its reduce
and relief consequences, is gaining prominence among
the current problems of public, domestic and interna-
tional law in contemporary epoch.

The purpose of these papers is to evaluate the level
of international environmental legal protection and re-
spond on contemporary threats in the context of war
economic activities in Ukraine.

Materials and Methods. Presented papers has
done with assistance of formal and compares methods
as special and ontology, deduction, analysis ad synthe-
sis as common, which led to obtain a new data and
background for discussion and further investigations
from contemporary scientific viewpoint. Thereof, re-
search methodology is based on general scientific
methods such as analysis, synthesis, induction, deduc-
tion, analogy and empirical methods - observation,
comparison and so on and so forth.

Methodological basis of the survey, presumably,
is a dialectical method, the introduction of which pro-
vides an opportunity to study the object and subject of
research in their gnoseological unity, as well as the na-
ture of medical law development and their impact, as
cause and effect.

Results and Discussion. In September 2015, at
the 70th session of the UN General Assembly, the UN
Summit on Sustainable Development was held. The
summit's summary document, "Transforming Our
World: Agenda for Sustainable Development 2030,"
identified 17 sustainable development goals and a num-
ber of supporting goals. Like other UN member states,
Ukraine has joined the global process of sustainable de-
velopment. The Sustainable Development Goals are the
global call to action to end poverty, protect the earth’s
environment and climate, and ensure that people every-
where can enjoy peace and prosperity. These are the
goals the UN is working on in Ukraine [2].

Minister of Environmental Protection and Natural
Resources of Ukraine Ruslan Strilets met with UN En-
vironment Programme Executive Director Inger An-
dersen on the sidelines of the Africa Climate Summit.
The parties discussed the final stages of the assessment
of the consequences of the Kakhovka hydroelectric
power plant blow-up and the roadmap for the restora-
tion of southern Ukraine [5].

According to the Ministry of Environmental Pro-
tection and Natural Resources, around 30 percent of the
country’s protected areas, covering more than 1.2 mil-
lion hectares, have been bombed, polluted, burned, or
otherwise affected by military maneuvers. Massive for-
est fires spread as the fighting rages on, while attacks
on fuel and industrial facilities have caused chemicals
to leach into rivers and groundwater. UNDP interim
Representative Jaco Cilliers said the environmental
consequences of the war are widespread and devastat-
ing. “The use of explosive ordnance in urban areas, for
example, is creating vast quantities of debris and rub-
ble, which can cause air, water, and soil pollution,” he
said. “Damage to light industry and environmentally
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sensitive infrastructure such as water treatment plants
and water sanitation utilities is also creating problems
that can take years to remediate. This new Centre will
both monitor and explore ways to remediate the im-
pacts.” Tobias Thyberg, Ambassador Extraordinary
and Plenipotentiary of Sweden to Ukraine, said it is of
critical importance to monitor and document the war’s
environmental impacts. “These impacts can harm the
health and well-being of both humans and wildlife, dis-
rupt ecosystems, and contribute to climate change,” he
said. “While large resources and funding now need to
go toward Ukraine’s efforts to defend itself against
Russia’s aggression, it remains important to also con-
tinue funding environmental protection and conserva-
tion efforts, to ensure that Ukraine can continue pro-
tecting its environment while defending itself against
Russia’s illegal war. We hope the Centre will help raise
awareness of these factors, inform the recovery process
with facts on the ground, and help to conserve
Ukraine’s natural heritage for future generations” [4].

UNECE welcomes the approval by the Cabinet of
Ministers of Ukraine of the procedure for maintaining
a national Register of emissions and pollutants. This
Register, which will be operational from 8 October
2023, is expected to facilitate the free provision to the
public of information on pollution, such as greenhouse
gas emissions, and to facilitate the objective reporting
of enterprises on their environmental emissions [7].

Amid the ongoing aggression of the Russian Fed-
eration against Ukraine, adoption by the UN General
Assembly of resolutions 68/262 «Territorial integrity of
Ukraine» (27.03.2014), 71/205, 72/190, 73/263, 74/168
and 75/192 «Situation of human rights in the Autono-
mous Republic of Crimea and the city of Sevastopol,
Ukraine»  (19.12.2016, 19.12.2017, 22.12.2018,
18.12.2019), as well as 73/194, 74/17 and 75/29 «Prob-
lem of militarization of the Autonomous Republic of
Crimea and the city of Sevastopol, Ukraine, as well as
parts of the Black Sea and the Sea of Azov»
(17.12.2018, 9.12.2019 and 7.12.2020) is instrumental
in political and legal terms. In the framework of coop-
eration with the United Nations system, Ukraine re-
ceived assistance in the amount of more than $200 mil-
lion. The United States is implementing more than 300
projects in the field of human rights protection, social
assistance, civil society development, environmental
protection and nuclear energy. In 2019, the United Na-
tions portfolio of such assistance included 12 projects
with an estimated cost of $46 million. In response to the
devastating humanitarian consequences of Russian ag-
gression against Ukraine and the activities of illegal
armed groups in the east of our country, cooperation
between Ukraine and the United Nations in the human-
itarian field has increased exponentially. Humanitarian
assistance is provided by UN bodies responsible for op-
erational activities (UNHCR, OCHA, UNDP, WHO,
UNFPA, UNICEF and other relevant bodies) [1].

Just over a year after the IAEA established a per-
manent presence at Europe’s largest nuclear power
plant (NPP) to help prevent an accident there during the
conflict in Ukraine, the overall situation at the facility
remains highly precarious. At the plant, the IAEA ex-

perts observed the continued presence of mines be-
tween the perimeter fences, but they did not see any ad-
ditional ones during their walkdown activities across
the site. However, they have still not been granted ac-
cess to the rooftops of reactor units 1, 2, 5 and 6. The
IAEA team has also been requesting a walkdown of all
six turbine halls, one after the other, to be able to fully
assess, at one time, whether there may be any items pre-
sent that may be in contravention of the five principles.
At present, this request has not been granted. Three
months after the downstream Kakhovka dam was de-
stroyed — causing the depletion of the huge reservoir
that the ZNPP had been relying on to cool its reactors
and spent fuel — the plant continues work on expanding
access to other sources of water, for example through
the drilling of groundwater wells. So far, seven such
wells of a planned total of 10-12 have been completed.
In recent days, the IAEA team observed — on two sep-
arate occasions — the operation of these wells supplying
the sprinkler ponds, which are located next to the six
reactors and used for the plant’s cooling functions. The
ZNPP has informed the IAEA team that the seven wells
currently operating are accounting for just over half of
the approximately 250 cubic meters of water per hour
that are required to maintain the cooling water in the
sprinkler ponds. This assumes all units remain in a shut-
down state. The remaining volume of cooling water is
currently pumped from the site’s drainage system. As a
result of the new wells, the ZNPP also informed the
IAEA that the height of the groundwater had only de-
clined by a very minor level. The IAEA team reported
that the ZNPP is performing maintenance on different
components and safety systems at the facility, whose
six reactors remain shut down, one in hot shutdown and
the others in cold shutdown. Maintenance activities of
the safety systems of unit 4 are also taking place, in-
cluding of its transformer, heat exchangers and emer-
gency diesel generators. Once they are completed, the
site will conduct the final test of the steam generator
that was repaired after a water leak was detected in this
unit last month. Nowadays, the IAEA team also con-
ducted other walkdown activities within the site perim-
eter, including at the main control room, emergency
control room and the safety systems rooms of unit 6 and
the turbine hall of unit 3 where the team reported that
there was no military equipment present at the time of
its visit. This morning the IAEA experts visited the tur-
bine hall of reactor unit 1 where they observed a total
of fifteen vehicles, but no heavy weapons. The ZNPP
continues to receive off-site power from the last re-
maining 750 kilovolt (kV) power line and a single
330kV backup power line. The IAEA experts were in-
formed by the ZNPP that the site currently does not
have any information on the status of repairs of the
damaged off-site power lines as they all pass through
the military conflict areas. Elsewhere in Ukraine, rota-
tions of the IAEA experts have been conducted this
week at the Khmelnitsky, Rivne and South Ukraine
NPPs and a rotation of the team at the Chornobyl site is
scheduled for next week. The IAEA teams at the four
sites did not report any nuclear safety or security issues

[8].
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UNICEF is working to ensure sustainable man-
agement of water resources and solid waste in Ukraine's
conflict-affected areas by improving fair access to safe
drinking water and safe sanitation, reducing exposure
to environmental risks, improving hygiene in commu-
nities, schools and health facilities and engaging young
people for environmental-friendly activities [9].

Additionally, as the war in Ukraine continues, hu-
manitarian conditions for children in Ukraine keep de-
teriorating. Around two-thirds of children are now dis-
placed either within Ukraine or in neighboring coun-
tries. Children continue to be killed, injured and deeply
traumatized by the devastating violence around them.
They are terrified, in shock, and desperate for safety,
stability, protection and psychosocial care. Attacks us-
ing explosive weapons in populated urban areas con-
tinue to inflict civilian casualties and considerable dam-
age to essential infrastructure and services. Children are
being forced to protect themselves in underground shel-
ters and subway stations, where conditions are dire [6].

UNESCO’s response focuses on all key areas of
heritage: advising professionals on how to protect
buildings and safeguard living heritage, delivering pro-
tective equipment, digitizing works of art and archives,
advising the national authorities in updating policies
and strategies, delivering protective equipment and ma-
terials, digitizing works of art and archives, supporting
inventory-making, supporting artists and cultural pro-
fessionals, integrating living heritage in education, and
coordinating the fight against the illicit trafficking of
cultural property, and assessing damage. The priority:
preventing destruction and looting. From the start of the
war, UNESCO experts provided advice to Ukrainian
cultural professionals on how to secure buildings, im-
prove fire-fighting systems and identify safe shelters
for works of art that could be moved. The Organization
has also delivered protective material for the facades of
cultural buildings and for outdoor works of art such as
statues, as well as electric generators. UNESCO sup-
ports the authorities in marking cultural sites with the
Blue Shield emblem of the 1954 Convention, which in-
dicates that these properties are under the protection of
international law and that targeting them can lead to
prosecution. The Organization also provided urgent re-
pair works for cultural sites, for example in Kharkiv,
Kyiv and Odesa. From the beginning of the war,
UNESCO undertook a preliminary assessment of the
damage inflicted on Ukrainian cultural property. This
analysis is conducted by collecting, cross-checking and
studying information on damage from several reliable
sources. To further improve this method, UNESCO de-
cided in May 2022 to systematically use satellite im-
ages, with the expertise of UNITAR/UNOSAT. These
images allow verifying the exact state of cultural sites,
especially when they are currently inaccessible by land,
notably when they are located on the front line.
UNESCO created a dedicated online platform to list
and georeference all these assessments. These efforts
are being supplemented by in situ damage assessments
[3].

Conclusions. 1. The UN directly and through its
programs (particularly, UNDP) plays a leading envi-

ronmental role in relation to Ukraine among interna-
tional organizations during the war. This role is due to
both programs of stable development and conservation
of the environment, as well as investments in the envi-
ronmental sector and the promotion of an ecological-
friendly economy.

2. The role of the IAEA comes down to monitor-
ing the physical and technical stability of nuclear power
plants, ensuring their nuclear safety, which avoids the
largest man-made catastrophe in human history and en-
sures its survival on the Earth. At the same time, the
IAEA is concerned about the proper functioning of wa-
ter supply facilities that can serve as cooling agents for
nuclear power plants.

3. UNICEF is working to ensure sustainable man-
agement of water resources and solid waste in Ukraine's
conflict-affected areas by improving fair access to safe
drinking water and safe sanitation, reducing exposure
to environmental risks, improving hygiene in commu-
nities, schools and health facilities and engaging young
people for environmental-friendly activities.

4. UNESCQO’s response focuses on all key areas of
heritage: advising professionals on how to protect
buildings and safeguard living heritage, delivering pro-
tective equipment, digitizing works of art and archives,
advising the national authorities in updating policies
and strategies, delivering protective equipment and ma-
terials, digitizing works of art and archives, supporting
inventory-making, supporting artists and cultural pro-
fessionals, integrating living heritage in education, and
coordinating the fight against the illicit trafficking of
cultural property, and assessing damage. The priority:
preventing destruction and looting.

5. Aforesaid and other tasks are resolved by inter-
national organizations not only through monitoring and
observation, but also through the adoption of acts of in-
ternational law, in particular, resolutions and memo-
randa, appeals to heads of state and governments of
other countries and their associations, which makes it
allowable to draw the attention of the advanced inter-
national community to the problems of the ecological
and economic survival of Ukraine in the context of ag-
gressive military operations.

At the same time, the problem of subsequent nu-
clear disarmament, the liberation of protected facilities
and reserves in order to preserve biodiversity on our
planet remains unresolved, which requires further sci-
entific research and investigations.
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Abstract

In this work, a number of properties of bisubdifferential and biconjugate functions for biconvex functions are
studied. Necessary and sufficient conditions for the equality of the bisubdifferential of the sum and the sum of the
bisubdifferentials of two biconvex functions are obtained. A biconvex mathematical programming problem is con-
sidered.

AHHOTALUA

B pabote nzydeH psx cBoiicTB oucyoauddepennana u OuconpsuKeHHBIX (QYHKIUH 151 OUBBITYKIIBIX (PYyHK-
. [lody4eHsl HEOOXOMUMBIC W JAOCTATOYHBIC YCIIOBHS PaBEHCTBA OMCyOmudQepeHnrara CyMMBl U CYMMBI
oucyoanddepeHnInanoB IByxX OUBBITYKIBIX QYHKIHHA. PaccMoTpeHa OMBBITTYKIIas 3a/1a4a MaTEMaTHIeCKOTo Tpo-
T'paMMUPOBAHMS.

Keywords: bisublinear function, tensor product, biconjugate function.
KaioueBble ciioBa: OucyOnuHeliHas (GyHKIMS, TEH30PHOE TIPOU3Be/icHHe, OUCONPsDKeHHAs (DyHKIMSL.

1. Beenenue

B uccneioBanuM ONTUMAaIbHOCTH BBICOKOTO TIOPSIAKA JUTS HETJIaJKUX 33aa4 MUHUMH3aLUH BOSHHUKAET HOBOE
HarpaBjeHUe N-BBITYKJIBIH aHaIU3. B N-BBIMYKIOM aHAJIN3€ B OCHOBHOM H3y4arOTCsl N-BBIMYKJIOE MHOKECTBO H
N-Beinyknas GyHknus. M3BecTHO, YTO B BBIIYKIIOM aHAJIN3€ CYIIECTBEHHYIO POJIb HTPAET TeOpeMa OTIECIHMOCTH.
B N-BIMyKJIBIM aHATHM3€ OCHOBHYIO POJIb UTPACT TEOPHSI TCH30PHOTO IIPOU3BENICHHSI.

B paGore nccienoBaH psii CBOWCTB cyOIMHEHHBIX (DYHKIMH, ONPEeIeHHBIX HA TEH30PHOM IPON3BEICHUN
npoctpancTB. M3yueHa OucyOmuddepeHInpyeMOCTh OWBBIMYKIBIX (QYHKIUH M W3ydYeHBI P HX CBOWCTB.
IomyueHp HEOOXOIMMBIE W IOCTATOYHBIC YCIOBUA OncyOamddepeHnnana cCyMMBl OMBBITYKIBIX (DYHKITHIA.
Paccmorpena OuBbINyKJas 3ajada MaTEMaTHUECKOro IMPOrpaMMHUpOBaHMs. B wHcciienoBaHMM OMBBITYKIIBIX
(hyHKIMH CYIIECTBEHHYIO POJIb UTPaeT OMBBITYKJIOE MHOXKECTBO. Takue BOIMPOCHI U3y4EHBI Takke B paboTax [1]-

(8].
OTMeTuM, 4TO N-BBIMYKIOEC MHOXKECTBO U N-BBIMYKJIas (GYHKIUSI U3Y4IaIucCh B [6].
Iycte X -6anaxoBo mpoctpaHcTBo. Dyukuuio f:X — R HazoBem 2-numinuneBoii ¢ mocrosHHo L B

OKPECTHOCTHU TOYKHU X 0> €CJIn f 1L HEKOTOPOTIo &> O YAOBJIETBOPACT YCJI0BUIO
iz +x+y)—fz +X) —fz +y) +f@)| < L|x||y| npu x,yeeB, zex,+2B.

Ecnu f 2-nmunmumnesas ¢ noctosHHOM L B OKPECTHOCTH TOUKH X, (DYHKIHS, TO OJIOKUAM

f8(x,;xy) = lim i(f(z+tx+ry)—f(z+tx)—f(z+ry)+f(z))
7%y, It
10,50
npu X,y € X. JIerko mHpoBepseTcs, 4To (x,y)—>f[2](x0;x,y) oucyOnuHeiiHas ¢QyHkius. MMeHHO 3TO M

NPUBOAMT K N3yUYEHUIO OUBBIMYKIBIX (yHKIMIL.
MHOECTBO BCEX HEMPEPHIBHBIX OMIHHEHHBIX cUMMeTpHUHBIX GyHKImi n3 Xx X B R | 0603n2aunmM uepes
B(X?,R). MHOXeCTBO

0,f(x,) ={b e B(X?R): fB(x,;x,y) > b(x,Y)
npu X,y € X}

f BTOuke X, .

Ha30BeM 00001IeHHbIM 2-cyOanddepeHiaiom GyHKINN

OtMmeTnm, 9TO 3TH oIpeaeseHus nanbl asTopoM B 1980 roxy n obcyxaenst @.I1. JlempsnoBbiM 1 A.M.Py-
OMHOBBIM U OITyOJIMKOBAHBI TOJIEKO B 1988 romy B Gonee oOmum Buze, rie onpeaeneH cyonuddepenunan npo-
U3BOJIHOTO Nopsaka. CunTaro, 4To OHU He XopoIuo oueHuau Teopuro @.Knapka. U3 aTux onpeneneHuii cneayoT
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KIacc N — BBIMYKJIBIX (QYHKIHMH, Knace N -cyO-nMHEHHBIX (QYHKIMH, K1acc N — JIMNIIMLEBHIX (QyHKIMH, KIacc
N — BBIUTYKIBIX © N — HOPMAIBHBIX MHOXKECTB, KOTOPBIE OAPOOHO H3yUYEHBI aBTOPOM.

Pabora cocTouT U3 BBEACHHS U TPEX IMyHKTOB. B 1. 2 ¢ HIOMOIIBIO TEH30PHOTO TPOM3BEACHUS U3yYaeTCst psij
CBOMCTB 4eTHBIX OucyOnnHeWHbIX (yHkumil. [lomydeHsl HEOOXOOMMBIE W IOCTATOYHBIC YCJIOBHS PaBEHCTBa
oucyomuddepenimana cyMMbl 1 cyMMbI OuCy0u depeHInanoB IByX OUCyOnrHeHbIX QyHKIMHA. B 1. 3 n3yuen
psiIl CBOMCTB OMCONPSKEHHBIX (PYyHKUMH Ut OMBBITYKIBIX (QYHKIMH. [TomydeHbl He0OOX0JUMBIE U JTOCTAaTOYHbIE
YCIIOBUsI paBeHCTBa OucyOanddeperiaga cyMMbl U CyMMbI OucyoudepeHnnanos qByX OUBBITYKIBIX (YHK-
. B n. 4 paccMoTpeHa OUBBITyKIIas 3aja4a MaTEMaTHIeCKOro MPOrpaMMHUPOBAHHSI.

2. CpoiicTBa 4eTHBIX OUCYOJIUHEHHBIX (PyHKIMIT

IMycte X u Y peiicTBuTebHBIE JUHEHHBIE TpocTpancTBa. O603HauuM (cM. [9], [10]) uepe3s XOY mpo-
CTPaHCTBO (HOPMATBHBIX JIMHEHHBIX KOMOMHAIMN (C AEHCTBUTEIBHBIMH KO3((HUINEHTAMH) 3JIEMEHTOB XxY .
Vrorpebnsis 3amuck XOy BMecto 1(X,Y) Uit 37eMEHTOB ecTecTBeHHOTO Oasuca B XOY , pacCMOTPUM MHOKe-

ctBo L < XOY sneMeHTOB J11000T0 U3 CIIEAYIONMIUX BUIOB!

(Xl + X2)®y - X1®y - X2®y;

X®(y1 + yz) - X®y1 - X®y2'

AXOy — 1x0y;
B3ATHIX MO BCeM X;,X,, X € X, Y;,Y,, V€Y, A, neR. Beenem obo3nauennss X ®Y s GpakToprnpocTpaHcTBa
XOY/LinL.Ecmu xe X, yeY, To KIacc 5KBUBAJICHTHOCTH, COJepsKauii XOY , 0603HaunM X ®Y , T.e. 060-
3HAYMM Yepe3 X ® Y Kiacca cMexxHocTr XOy +Lin L .

HOycts X wu Y pgeiicTButenbHbie OaHaxoBbl mnpoctpanctBa u (: XxY — R. Ecmu  QyHKImH

X —q(X,Y), Yy = 0(X,Y) BBIIYKIB U MOJOKHUTEIFHO OJHOPOIHBL, TO GYHKIMIO ( Ha30BeM OHCYOIMHEHHOI.
MHOEeCTBO BCeX HEMPEPHIBHBIX OUMMHEHHBIX 0TOOpaxeHuit 13 XxY B R ob6o3naunm uepe3 B(XxY,R). O6o-

3HaunM uepes X ®Y TensopHsle npoussenenns npoctpanctd X u Y . Cuuraem, uto X® Y cHaGkeHO Mpoek-
TuBHOU Tomonorueit (cM. [9]). MHoxecTBO deTHBIX (T.e. q(X,Y) =(q(—X,—Y)) OUCYOMMHEHHBIX HENpPEPHIBHBIX

¢dynxuuu u3 XxY B R 0603naunm yepes H. MuosxecTBo cy6auHeiiHbIX HenpepblBHbIX GyHKIMH 13 X®Y B
R oGosnaunm uepes H,.

Tonoxam G(v) =infD_q(x',y"): v=>x'®y", (x',y')e XxY, neN},
i=1 i=1

gx®y) = inf{_%lq(xi,y‘): X®y = _%lx‘ ®y', (x',y')eXxY, neN}.
Jemma 2.1. Ecmn q:XxY —> R derHas OucyOmuHeiiHas ¢yHKOmsa, 10 q(X®Yy)=q(X,y) npu
X, ¥)eXxY u q: X®Y — R cybnuHelHas GyHKIHSL.

n . .
JokazatenberBo. Tak kak X®Y = XOX/LinM , 10 x®y=> x'®Yy' torna u ronsko toraa, koraa
i=1

n . .
> x'0y' € X0y + Lin{(X; + X,)0y — X0y — X,0y, XO(y; +Y,) — XOy; — XOY,, AXOuy — A x0y,
i=1
D X, X € XY, Y2 € YA ne R}
IToaTOoMy
n . . . n . . n . . m . . .
A(x®y) =inf{a(x,y) + 2a(x; + X3, ¥') + 2a(=x3,¥') + 2a(=x3,¥') + Xa@!, yi +y3) +

i=1 i=1 i=1 i=1

m . . m . . k k
+2.0, (-yD) + Xa! (-y3) + glq(ksus,usvs) + glq(—ksusus,vs)

j=1 =1
x4 x50, 2L us e Xy, Yyl vl ve e Y0 1t e Rin,mk e NU{0}).
Tak kak (| OucyOnuHeitHast QyHKIHS, TO
200G +x5,Y) + 2 a(-x3,y) + £ a(-X3,¥) 20,
La@yi+y) + Fa@ (yD)+ £ a@ . (-2) = 0.
Tak kak ( OucyONnMHelHas yeTHas QYHKIHSA, TO §lq()§u5 V) + Elq(—ﬁpsus ,V°*) > 0. Torza noay4um, 4To
S=! S=

G(x®y) =q(x,y) npu (X,y) € XxY .
SlcHo, uTo
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n . . n . . . .
G(vy +vy) =inf{>qu',v") vy +v, =>u' @', (Uu',v') e Xx Y, neN}<
i=1 i=1

K o Ko o
<infl>q(x',y') vy =X x1 ®yi, (X1,y1) € Xx Y, ke N}+
i-1 i-L

m . . m . . . .
+inf{ZQ(X|21y|2):V2 ZZXIZ ®yl21 (XIZVyIZ) € XXY! me N}:q(vl)+q(v2)

i=1

npu vy, v, € X®Y . Tak kak ( OucyOnuHeiHas dyeTHas GyHKIHA, TO

qov) = inf{zk:q(XXi,yi) : xv:fxx‘ ®y', (x',y)eXxY, keN}=
i=1 i=1

k . ko o
=Ainf(>q(x',y):v=>x"®y', (x',y') e XxY, ke N}=2rqG(v)
i=1 i=1
opu A >0 . Ilostomy : X®Y — R cybnuneiinas ¢pynkius. Jlemma nokaszaHa.
U3 nemmsr 2.1 crenyer, uro ecniu g € H, t0 € H; .
Jlemma 2.2. Eciu ( HempepblBHas B HyJie OuCyOiuHeiHas QyHKuus, To cymectByer C>0 Ttakoe, 4to

la(x, y)| < c[x|lly]| mpu (x,y) e XxY.
HoxkazaresnbeTBo. 3 HenpepriBHOCTH QyHKIMHA (| B Hylle BhITEKAET, uto a1 € >0 cymectsyer & >0 Ta-

KOE, 4TO |q(x, y)| <¢ npu ||(X, y)|| = ||x||+||y|| <5 . Torga

oX Jy )

20" 2}yl

52
4l

a(

|Iq(x,y)l <g

4
mpu (X,y) € Xx Y . Orciona umeem, uto [g(X,y)| < 6—5 IX|IIV]| mpr (x,y) € Xx Y . Jlemma nokazana.
Jlemma 2.3. Eciu X u Y 6aHaxoBbI MpOCTpaHcTBa, (: X xY — R derHas OucyOnuHeitHas HenpephIBHAS

¢dysknus, To §: X®Y — R HenpepbiBHas QyHKIIHS.
Joka3zaTesbcTBO. Jlerko mpoBepsieTcs, YTO MHOKECTBO B= co(B, ®B,), sBisleTCs €IMHUYHBIM 1IAPOM B

X®Y,rne B, ={xeX: ||X|| <BuB,={yeY: ||y|| <1} .Tlo ycnosuro q OucyOiuHeiiHas HenpepbiBHas GyHK-

1Hst, Mo3TOMYy 1o Jemme 2.2 cymectsyer M >0 Takoe, 4to |q(x, y)| < M||x||||y|| npu (X,Y) € XxY . Toraa umeem,

gro q(X,Y) <M msmo6oro (X,Y) € B;xB, . Eciu v e co(B; ® B,) , To cymectBytor X; €B; y;€B, u A; 20
3

, _Elki =1 mpu i=1...,K Takme, uro v=)%;(X;®y;), rae keN. Torma wu3 paBeHCTBa
i= i

k
q(x;®y;) =0a(x;,¥;) <M u u3 cybnuneiinoctn dyskuum § wumeeM, 4o q(v) < D Aq(X;®Y;) <M, Te.
i=1

i=
g(v) <M mpu v e co(B, ®B,) . Tak kak q(0) =0, To no teopeme 3.2.1[11, ¢.181] nomyuum, uto { HenpephIB-

Has Qpynknus B Hyne. [lostomy { HempepriBHas GpyHKIMS B mpocTpancTBe X ®Y . JleMMa JToKa3aHa.
Iycte X uw Y Ganaxossl mpoctpanctBa, B(XxY,R) mpocTpaHcTBO Beex HENMPEPHIBHBIX OHIMHEHHBIX

¢yakumit w3 XxY B R. OrmeruMm, uyro ecim X®Y HajgeqeHO NPOCKTHBHON TOMONOTHEH, TO

(X®Y) =B(XxY,R).
Honoxum 6,9 ={b e B(XxY,R):q(x,y) = b(x,y) npu (X,y) € Xx Y},

o0={Z"e(X®Y)" :q(v)>2"(v) mpu ve X®Y}.
Jlemma 2.4. Ecit X u Y GanaxoBsl ipocTpancTea, (: X xY — R Oucybnuneitnas HenpepsIBHAS YeTHAsI

n . .
yukmus, To b e B(XxY,R) npunamiexur 0,0 B TOM U TOJIBKO B TOM ciydae, koraa Z' (v) =Y b(x',y') npu
i1

V= élxi ®Yy' npunamnexur z° €0 .
Hoka3zareascrso. Eciu b € 8,9, To monoxkus 2 (v) = iglb(xi Y mpu v = élxi ®y' ,tme neN,
MOJY4UM, YTO iglq(xi Y > iglb(xi ,¥'). Orciona umeem, uto G(v)=2z"(v) mpu veX®Y. Iosromy

Z" €0q. O6parno, ecmn Z° €d(, To u3 mpeiacTaBaeHus Z°(v)= iglb(xi ,¥"), e neN, crexyer, uro

Z'"(x®y)=b(x,y) mpu (X,y) e XxY u q(X,y)=0(X®Yy)>z"(Xx®Yy) =b(X,y) mpu (X, y) € XxY . Orciona

crnenyet, 4to b € 0,0 . Jlemma nokasaHa.
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CnencrBue 2.1. Eciu X u Y GanaxoBsl ipocTpancTBa, (: XX Y — R yerHas OucyOsuHeiHast HepephIiB-

Has pynxius, To q(v) =max{z"(v):z" € aq} u q(x,y) = max{b(x,y):b e d,q}.
JoxkazarenabcerBo. Ecin : XxY — R 0OucyOnuHeiiHas HenpepbIBHAs YeTHas GyHKIUS, TO U3 JeMMbl 2.1

crenyer, uto (: X ® Y — R HenpepsiBHas cyOnuueinas gynkius. Torma n3 npemmoxerns 4.1.1[11, ¢.203]
umeeM, uto q(v) =max{ z*(v):z" €dq}. Tak xkak z" (X®Yy)=b(X,y) u q(X,y) =qG(X®Yy) mpu (X, y) e XxY,
TO oTCIOAa cienyer, uto q(X,Y) = max{b(x,y):b e 0,0} . Caencreue nokazaHo.
OtMmerum, uto eciut (: XxY — R uerHas 6ucyOnuneiinas HenpepbiBHAsS QYHKIHS, TO
n . . n . . . .
qv) =inf{{> sup{b(x',y'") :bed,q}t: v=>x'®Y', (x',y')eXxY,neN}=
i=1 i=1
=sup{ z"(v): z" e aq}=sup{ b(v): b ed,q}
n . . . .
rae b(v) =Y b(x',y") mpu v= Elx' ®y'.
i=1 =
Jlemma 2.5. [Tycte X m Y BekTOpHBIE IpocTpaHCTBa, Y€ Y, Yy ={AYy: A € R}, P:XxY,; > R 0Oucy6-
muHelHas GyHKoua, P(—X,—y)=P(X,y) mpu (X,y)e XxY,. Torma ecim ve X® Y, TO cymecTByeT TOUKa

X e X Takasg, uto v=X®Y u
P) =inf{TP(x' y):v=3x' ®y', (x',y) e Xx Y}=P(x,y).

Jloka3zaTteabcTBO. SICHO, UTO
P(v) =inf{P(X',4Y):v=2x"®LY, x' € X, A; eR}=
i i

—inf{ Y P(X' A7)+ 3 P(X A7) iv=Yx ®LY, X' e X, %, eR}=
A;>0 ;<0 i

=inf{ > P, 9) + 3 P —y) iv=SAax ®Y, x' e X, A; e R}>
A;>0 ;<0 i

>infP(Y A, X, Y) +P(= T A —y) iv=Yax' ®Y, x' e X, A; eR} =

;>0 Ai<0 i

=inf{P(T L:x",9) +P(T ix',§) iv=CAax)®Y, x' e X, &; eR}.

A;>0 ;<0 i

O603HaunB X; = > AiX', X, = Y AX' m X=X, +X, nonydum, 9to v=X®Y u
Ai>0 A;i<0

P(v) > inf{P(x;,¥) + P(X,,¥):v=(X; +X,)®Y, X; € X, i=12}>
>inf{P(X,y):v=x®Y, xeX}=P(X,y).
U3 onpenenenns P(v) Bitekaer, uto P(v) < P(X,Y). ostomy P(v)=P(X,y). Jlemma noka3sana.
CnencrBue 2.2. [Tycte X u Y BekTopHbIe pocTpancTBa, Y Y, Yo ={Ay:LeR}, P :XxY,—>R un
P, : X x Yy — R 6ucyonuneitasie pynkunu, Py (—X,—y) =P (X,Y), Py(=X,—y) =P,(X,y) mpu (X,y¥) € Xx Y, u
P=P +P,. Torma ecmu veX®Y,, T0 cymecrByeT Touka Xe&X Takai, 4ro v=X®Yy u
P(v) =P(x,¥) = Py(x, ) + Po(x,¥) = P(v) + P, (v).
Ecim X m Y 0aHaxoBbI NPOCTpaHCTBa, (|, 0, Oucyomuneiinbie dyHkunn u3 XxY B R, To u3 ompenene-
HHUA 0,0; U 0,0, CIEYIOT, YTO 0,0y + 0,0, < 0,(0; +05) .
Ecmn ; : XxY = R u g, : XxY — R uerHsle OucyOnnHelHble HENTpepbIBHBIE (QYHKINH, TO U3 CIEICTBUS
2.1 crnienyer, 4To
dy(x,y) = max{by(X,y) :b; € 0,0:} u (X, y) = max{b,(X,y) :b, € 0,05}
npu (X, y) € Xx Y . ITonoxum
P1(v) =max{b;(v) :b; € 0,0;}, po(v) =max{b,(v):b, € 9,05} n p3(v) =max{b(v):bed,(a; +9,)}
npi veX®Y, e b(v) = Yb(x,y') npn v="Lx @y
i=1 =
Teopema 2.1. Eciiu 0, : XxY = R u g, : XxY — R uerHble 6ucyOinuHeHbIe HENIPEPbIBHbIE (YHKIMH, TO
0,0, + 0,0, =9,(0; +0,) B TOM M TOJIBKO B TOM ClIydae, Korna p;(v)+p,(v) =ps(v) mpu ve X®Y.
Joka3zartenabcTBo. Ecin 0,0, + 0,0, =0,(q; +05) , TO
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P1(v) + P2 (v) = max{b; (v) : by € 0,0, }+ max{b,(v) :b, € 9,05} =
= max{b,(v) +b,(v) :b; €,0;,b, €0,0,} =
= max{b(v) :b € 0,0; + 0,05} = max{b(v) :b € 9,(q; +d,)}=p3(Vv),

T.e. P (V) +p,(v)=ps(v) mpu ve X®Y.

O6partHo, eciu p; (V) + P, (v) =p3(v) mpu ve XY, 10

P1(v) +P2(v) = max{b; (v) : by € 6,0, }+ max{b,(v) : b, € 0,0} =
=max{b(v) :b € 9,0, +0,9,} = max{b(v) :b € 0,(q; +d2)}=p3(v)

npu  veX®Y. ScHo, YTO  0,0;, 0,0y, 0,(0; +0,)  BBIIyKIOe MHOXecTBO. [lokaxkeM, d4TO

0,05, 0,05, 0,(0; +0,) 3aMKHyTBIC MHOXKECTBa OTHOCHTEIbHO Tomojorud 6(B(XxY,R), X®Y).

Mycts by €0,4; u b, —>b B Tomomormu o(B(XxY,R),XxY), Te. kIim b (X, y)=b(X,y) npu
-0

(X,¥) e Xx Y . Torma u3 nepaBercta (;(X,Y) 2 b, (X,y) mpu (X,y) € XxY cnmenyer, uro q;(X,Y) = b(X,y)
opu (X, y) € XxY . ITostomy 0,0; 3aMKHYTOE€ MHOXECTBO OTHOcHTeabpHO Tomosorun o(B(XxY,R), XxY).
Tak xak tonoynorus o(B(XxY,R),X®Y) cunbsnee, yem tomonoruu o(B(XxY,R),XxY), To uMeemM, 4to
0,0; 3aMKHYTOE MHOXECTBO OTHOcuTensHO Tomojoruu G(B(XxY,R),X®Y). AHamoru4yHo mMeeMm, 4TO
0,05, 0,(0; +0,) 3aMKHYThIe MHOXeCTBa oTHOCHTEIbHO Tonosorun o(B(XxY,R), X®Y) . Toraa nomyuum,
4T0 0Py =0,0;, 0P, =050, OP3 =05(d; +dz) . Tak kak py(v), pp(v) u ps(v) BeyKIbie QyHKIMH,
PV STV, PV ST(v) 1 Pa(v) <Tp(v) mpu veX®Y u Gy(v), Tp(v) 1 Gs(v) Hempepbissic hynk-
miu B X®Y (ecm.yremmy 2.3), To uMeeM, 4To p;(v), p,(v) U p;(v) HempepbIBHbIE (QyHKIUU B IPOCTPAHCTBE
X®Y . Iloatomy 8,0;, 8,05, 0,0, +0,0, U 0,(0; +0,) KOMIAKTHBIE MHOXECTBA OTHOCUTENBHO TOIOJIOTUH
o(B(XxY,R),X®Y). Torma 1o TeopeMe OTIICIIUMOCTH u3 paBeHCTBa
max{b(v) :b e d,q; +9,9,}=max{b(v):bed,(q; +q,)} npu veX®Y clemyer, 4TO
0,0, + 0,9, =0,(d; +0,) . JleMma oxa3zana.

Jlemma 2.6. Eciu p: X®Y — R, cybmuneiinas ¢pynkius, To (X, Y) = p(X ® y) Oucybnuneiinas yeTHas
¢ynxkmms uz3 XxY B R, .
Hoxka3zarenabcrBo. Ecnun (X1,Y), (X5,Y) € XxY, ae[0]], To

d(oxy + (1= a)Xz,Y) =p((ax; + (1—a)X;) ®Y) =p((ax, ® Yy + (1 - a)X, ®Y) <
<ap(x, ® )+ L-0)p(X, ®Y) = ag(xy, Y) + L= a)a(Xz, Y).
Ecmu (X,¥4), (X,¥Y,) € XxY, a €[0,1], To aHAIOTHYIHO HMEEM, UTO
q(x, ay; + (1= a)y,) < aq(x, y1) + 1= )a(x, y,)-
Ecmu >0, to
q(Ax,y) =p(Ax ®y) =Ap(x ®y) = Aq(X, Y),
q(x,ky) = p(x ®Ay) = Ap(x ®y) = Aq(X, Y)-

SIcHo, uTO
a(=x,—y) =p(-x ®-y) =p(x®y) = q(x, y)
npu (X,y) e XxY . Jlemma oka3aHa.

Ecmm p: X®Y - R, cyomuueitnas pyuxuust u (X, Y) =p(X®Yy) mpu (X,y) e XxY , 10

q(v)zinf{ip(xi ®yi):v=ixi ®yi, (Xi,yi)eXxY, neN}>
i=1 i=1

zinf{p(ixi ®yi): v:ixi ®yi, (Xi,yi)eXxY, neN}=p(v)
i=1 i=1

nmpr ve XY, 1.e. G(v)2p(v) mpu ve XQY.
Jlemma 2.7. Ecmu b, e B(XxY,R), 1o mnociemoBarenpHocts Dy cxomurcss x b B Tomomoruu
o(B(XxY,R),XxY), Te. kIim b (X, y) =b(X,y) mpu (X,y) € XxY , B TOM 4 TOJIBKO B TOM Cilyuae, korga b,
-0

cxomurcsa k b B romonornu o(B(XxY,R),X®Y).
Jloxasarennerso. Tax kax lim by (X, y) =b(x,y) mpu (x,y) € XxY .10 lim b (x',y')=b(x',y"
—>0 —®©
. B n . . n . . n . .
mpu (X', y')eXxY, i=1...,n. Iodsromy zklim b (x',y") = kIim > b (x',y')=>b(x',y'"). Orcrona cne-
i=1 k- —0j=] i=1

JIYET, 4TO kIim b (v) =b(v), r.e. by cxomurcs k b B Tononoruu o(B(XxY,R),X®Y).
-0
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O6parHo, ecmu Dy cxomurcs k b B Tomomorun o(B(XxY,R),X®Y), Te. kIim b (v) =b(v) npu
—®

veX®Y, 1o kIim bk(X®y):k|im b (X, ¥) =b(x®y)=b(X,y) npu (X,y) e XxY . Ilosromy b, cxomurcs K
—> -

b B Tomonorun o(B(XxY,R),XxY). Jlemma qokazana.

CuaencrBue 2.3. Muoxkecteo A < B(Xx Y, R) 3amkuyTo oTHOCHTEenpHO Tomosoruu o(B(Xx Y,R), X xY)
B TOM M TOJIBKO B TOM CiIydae, Koraa A 3aMKHYTO OTHOCHTENBHO Tomonorui 6(B(XxY,R), X ®Y).

MmuoxectBo A < B(XxY,R) HaspiBaeTcss B-BBINYKJIBIM, €cld i mo6oro X & A  CyllecTBYIOT
(X, ¥) e XxY u aeR Takue, uto X" (X,y) <a <X (X,y) npu X" € A.

Jlemma 2.8. Ecin : XxY — R HemnpepbiBHas OucyOauHeHas yeTHas QYHKIHS, TO MHOXKeCTBO 0,0 B-
BBIITYKJIO.

Jokazateabero. Ecmn X' ¢ 0,0, To cymecTByeT Touka (X,y)e X xY Takas, uto q(X,y) <X (X,y).
IlycTh uncno o Takoe, 4to q(X,y) < o < X*(X,y) . Torma q(X,y) = max{x"(X,¥): x" € 0,0} < a < X*(X,¥) . Or1-
crozia creayet, uto X' (X,Y) <o < X*(X,y) npu X" € 0,0 . Jlemma fokazaHa.

Jlemma 29. Ecim q:XxY — R HenpepbiBHas OucyOiuHeiiHas ueTHas ¢yHKuus, X € 0,4 U
by,...,b, € B(XxY,R), To cymectByor uncio o, b e{by,....b} u Touka (X,y)eXxY Takue, 4TO
x*(X,¥) +b(X,y) < @ < X*(X,¥) + b(X,y) npu X" €9,q u becofb,,...,b}.

Jokazateabero. Ecmn X* ¢ 0,0, To cyuiecTByeT Touka (X,y)e XxY Takas, uro q(X,y) <X (X,y).
IycTh uncno o takoe, 4to q(X,y) < o < X*(X,y) . Torna q(X,y) = max{x"(X,y) : X" € 0,0} < a < X*(X,y) . Or-
crofia crefyet, uto X (X,Y) <o < X*(X,y) npu X" € 0, . Ilycts 6Gununeiinas GpyHKIms b e{by,...,b} Taxas,
aro b(X,y) = max{b;(X,V),....b,(X,¥)}. Torma nomyunm, uro b(X,y)>b(X,y) mpu becofb,,...,b,}. o-

sromy X*(X,¥)+b(X,¥) <@ < X*(X,¥) +b(X,y) npu x* 8,9 u becofby,...,b,}, e & = a+b(X,y) . JTemma
JOKa3aHa.
W3 nemmbr 2.9 cuenyer, uto ecin (:XxY — R HemnpepbiBHas OucyOjMHelHas deTHas (QyHKIHMS,

z2"¢0,q+b, e beB(XxY,R), To cymectByloT umcio o u Touka (X,y)eXxY Takad, 4TO
X"(X,y)<a<z"(X,y) mpu X" €0,q+b. IMosromy ecmu b, € B(Xx Y,R) Takas Gununeiinas (hyHKIHS, 4TO
b#b; u b(X,y)=b,(X,V), 10 umeem, uro x*(X,y) <a <z*(X,y) mpu X" € d,q+cofb,b}.

CnencrBue 2.4. Ecimm (q:XxY —>R  HenpepsiBHas  OucyOnuHeitHass d4erHas  (QYHKIMS,
X" ¢0,q+co{0,by,....b,} wm by,...,b, eB(XxY,R), To cymecTByloT umCIIO G,BG{O, by,...,b} wm
(X,¥) € XxY Takue, uto X*(X,y)+b(X,y) <@ < X*(X,y) +b(X,y) npu X" €9,q u beco{0,b;,...,b,}.

Tak kak X & 0,0 +co{0,by,...,b, }, To orcroma cnenyer, uto X" & 0,0 . [To3TOMY CIIpaBeITHBOCTE ClIeI-
cTBHA 2.3 cienyeT u3 IeMMBI 2.9.
Mpumep 2.1. TTokaxxem, uto eciiu b e B(XxY,R), to cofb, 2b} B-Beinmykioe MHOKeCTBO. SICHO, U4TO

2b(x,y):b(x,y) =0,
b(x,y) :b(x,y) <0.
Iycts X ¢ cofb, 2b}. Toraa cymectByer Touka (X,y)e XxY takas, uto max z"(X,y)<X"(X,y),

z* ecofb, 2b}
{Zb(i, ¥):b(X,y) >0,
T.C.

max  z"(x,y) ={
2" ccofb, 2b}

T <X"(X,y) . Ecm b(X,y) >0, T0 orcrona cnexyer, uto 2b(X,y) < X*(X,y) . ITostomy
b(X,y):b(X,y) <0

b(X,y)<X*(X,¥y). Ecmm Db(X,¥)<0, t1o otciona cuexyer, uro b(X,¥)<X"(X,y). Ilostomy
2b(X,y) < X*(X,V) . Toraa nonyuum, uto cof{b,2b} B-Bbimykiioe MHOXECTBO.
Mpumep 2.2. Ecim beB(XxY,R), To mnomoxum ||b|| = sup b(X,y)= sup |b(x, y)| , The

xeB,;,yeB, xeB,;,yeB,
B, ={xeX: ||X|| <, B,={yeY: ||y|| <1}. Tokaxem, uto B={b e B(XxY,R) ||b|| <1} B-BhImyKJI0€ MHOKE-
ctBo. Iycts X* ¢ B. Torna cymectByer Touka (X,Y) € B; x B, Takas, uro X (X,y)>1. Eciu uncino o >0 Ta-

xoe, uto X (X,¥)>a >1, 10 momyumum, uro X (X,y)>o >1>b(X,y) npu b e B. Torna nomyuum, utro B B-
BBIITYKJIOE€ MHOXECTBO.
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OTMeTHM, 4TO iug b(x,y)= sup  p(x)a(y) =|x|||¥l|. rne Bi ={peX:|p|<B, By ={ae Y":|q|<3.
€ peBI,qu;
U3BeCTHO, 4TO iug bx®y) =|(x®@y)|=[xy|= sup  pC)acy) =|x|ly]. r-e.
< peB1.qeB;
supb(x,y) = sup  p(x)acy) =[x[ly|-
beB peBi,qeB;

Mpumep 2.3. Ecmu b e B(RxR,R), 10 cymectByer uncio o € R takoe, uro b(X,y) = axy . U3 npumepa
2.1 u 2.2 crmenyer, uro {axy:oe[-L1} u {Bxy:p [2;3]} B-Brimykioe MHOXeCTBO. Takke MONYyUUM, UYTO
{oxy 1o e[-L1}+{Bxy : B €[2; 3]} ={vxy : v €[L; 4]} B-Bbimykii0e MHOXECTBO.

Jlemma 2.10. Ecim g : XxY >R u (,:XxY = R HenpepsBHbIC OHCyOIMHEHHBIC YETHBIE (YHKINH,
X" & 0,0, + 0,0, , TO 15 KakIoro Z* € 9,0, CymECTBYIOT 9HCI0 O, D€ d,q, u (X,¥)e XxY Takue, 4To
X*(X,¥) +b(X,y) <@ < X*(X,¥) - 2" (X,y) + b(X,y) mpu X" €0,0; u bed,q,.

Jlokazateanerro. [lycts 2° € 0,0, . Tak kak X' & 0,0, + 0,0, , TO OTCIO/Ia ClEAYeT, 4To X —Z" & 0,(; .
Ecrm X' —2" ¢ 0,0;, To cymectByer Touka (X,y)eXxY takas, uto q;(X,y)<X"(X,¥)-2z"(X,y). Iycrts
4HCII0 Ol TaKOe, 47O XY <a<X'(X,¥)-2"(X,V) . Torzna
0u(X,y) = max{x"(X,y) : X" € 0,9} <o < X"(X,y) -2 (X,y) . Orcrona uMeeM, 410
X*(X, V) <o <X*(X,¥)—2" (X, V) npu X" €d,0;. Iycrs b € 8,0, Taxoii, uto b(X,y) = max{b(X,y):b e d,q,}.
Toraa MOy YUM, 4TO b(X,Yy) > b(X,Y) npu bed,q,. ITosTomy
X*(X,Y) +b(X,y) < @ < X*(X,¥) —2*(X,¥) + b(X,y) npu X" €,0; u bed,q,,rae o =o+b(X,y) . Jlemma mo-

Ka3aHa.
CnencrBue 2.5. Ecin ¢ : XxY - Ru g, : XxY — R HenpepbiBHbIe OHCyOIMHEHHbBIC YeTHBIE (DYHKIUH,

X" 20,0, +0,0, u 0€0,q,, TO CyIIECTBYIOT 4YHCIO O, be 0,0, u (X, ¥)eXxY Takue, UTO
x*(X,¥) +b(X,¥) < & < X*(X,¥) + b(X,y) npu X" €0,q; u bed,q,.

U3 cootHomenus X' (X,y)+b(X,y) <a <X*(X,y)+b(X,y) mpu X" €0,q; u bed,q, cuenyer, uto
X*+bgd,q+0,,.

Teopema 2.2. Ecmn 0 : XxY = R u (, : XxY = R yerHble OucyOnmHeliHbIe HETIpephIBHBIE (GYHKIMN U
MHOKECTBO 0,0, + 0,0, B-BBIIyKIIO, TO 0,0; + 0,0, =0,(0; +05) .

Joka3zareabcrBo. Ecim ;,0, Oucyomuneitasle pynkuun u3 XxY B R, To u3 onpenenenus 6ucyoand-
(epeHLuana ciegyer, uto 9,0, + 0,0, < 0,(0; +q5) -

Ecmn 4 : XxY = R u g, : XxY — R uerHsle OucyOnnHelHble HeNTpepbIBHBIE (QYHKINH, TO U3 CIEICTBUS
2.1 cnenyer, 4ro

di(X,y) +da(x,y) = max{by (X, y) : by € 0,0;}+ max{b,(X,y) : b, € 9,0,} =
=max{b(X,y) :b € 0,0; + 0,05} = max{b(x,y) :b € 9, (q; + )}
mpu (X, y) € Xx Y . Ilyers cymectsyer b € d,(0; +0,) Takoii, uto b & 0,0, + 3,0, . Tak Kak 9,0, +0,q, B-
BBIITYKJIO, TO CyIIeCTBYIOT (X,¥) e XxY u o€ R rakme, uro b(X,y) <a < b(X,y) npu b e d,q; + 0,7, . Io-
sromy Max{b(X,y):bed,q; +0,0,3<a< b(X,y). Orciona cuemyer, uto 0;(X,¥)+0,(X,y) < b(X,y) . Io-
stomy b & 0,(q; +4,) . Momyunm npotusopeune. JleMma foKa3ana.

U3 teopembr Xepmanzaepa (cm. [11, €.203]) cieayet, 4To BepHa CIIEAYIOIIAs JIeMMa.
Jlemma 2.11. Ecim g : X >R u (,:Y = R cy0OnuHeliHble HeOTpUIaTEIbHBIE HENPEPBHIBHBIE YETHBIC

byukuuy, o (X, Y) =0;(X)q,(y) OucybiuHeiiHas HeoTpULATEIbHASL HEMIPEPBIBHAS YeTHAS (QYHKIHS U

ax.y)=  max X (X)y"(y)
(x7,y")eddy xod,

npu (X,¥) e XxY ,rae oq; ={x" e X" :q;(X) > x"(x) npu x e X}, oq, ={y" e Y :q,(y) 2 y*(y) npu y e Y}.
Ormetum, uto ecin (: X — R cybnuneiinast HenpepsiHast uetHas GyHKuus, To (X) >0 mpu x € X.

Iycte X u Y geficTBUTENbHBIC THHEHHBIC TPOCTpaHCTBa U 1 X x Y — R. MHOXeCTBO BceX OMIMHEHHBIX

¢yukumit 3 XxY B R 00603HaunM uepe3 é(X xY,R).
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OrmernM, uto (X®Y)' = E(X xY,R), roe yepe3s (X®Y)' 0603HaueHO anrebGpandecKoe COMPSKEHHOE
kK kKo ~
npoctpanctBo K X ®Y . O603naunm 2 (v)=b(v) =Y b(x',y") mpu v=> x'®y',rne be B(XxY,R).
i=1 i=1
Tonoxnm 93¢ ={b € B(Xx Y,R):q(x,y) > b(X,y) npu (X, y) € Xx Y},
q={"e(X®Y):G(v)>2"(v) nmpu ve X®Y}.
Jlemma 2.12. Ecniu X u Y jwuHelinbie mpoctpanctBa, (X xY — R Oucybnuneiinas yetHast QyHKIHsI, TO
~ n . .
beB(XxY,R) npunamiexur 050 B TOM U ToJibKO B ToM ciydae, koraa z*(v) =Y b(x',y') npunamnexur
i=1
2" €0%].
Jlokazateancerso. Ecim b € 059, To momoxus z*(v) = _glb(xi y') mpu v = _%Xi ®y',rae ne N, nomyuum,
4TO _%q(xi y') = _%b(xi ,Y') . Orciona umeem, uto G(v)>2"(v) mpn ve X®Y . Iosromy z* € 8°F . O6parso,

ectn z° €0, To u3 mpencrapnenus z°(v) = glb(xi,yi) ,rae neN, crenyer, uto z"(X®Y)=hb(X,y) npu

X y)eXxY u q(X,y)=0(x®y)>z"(x®y)=b(X,y) npu (X,y) e XxY . Orciona ciexnyer, uto b€ 05q .
JlemMa nmoka3zaHa.
Ecmu q:XxY — R d4erHas OucyOnmueiiHas ¢yHkums, to (X®Y)=q(x,y) mpu (X,y)e XxY u

0:X®Y — R cy6nuneiinas ¢pyukims. Torma uz 0.2.20 (2) [12] caexyet, uto
G(v) = max z"(v)
2"e0® g
mpu ve X®Y . Takkak 2°(X®Y)=b(X,y) u q(X,y) =G(X®Y) npu (X, y) € Xx Y , To 0TCIO/Ia CIIEYET, 4TO
q(x,y) = max b(x,y)
bedj q
opu (X,y) e XxY .

Ecim X m Y nelicTButenbHbIe OaHaXOBHI IPOCTPAHCTBA, J: X x Y — R OucyOnuHeHHas HelpepbIBHAS YeT-

Has QpyHKIHMA, TO UMeeM, 9to (X, Y) = max b(X,y) mpu (X,y) € XxY . Orcrona cnenyer, uro q(X,y) = b(x,y)
bedd q

mpu (X,¥) € XxY u bedjq. Mosromy b(X,y) pasmensHo HenpepbiHas pyrkmus. Torna us teopems 2.17[13]
nonyanm, uto b e B(Xx Y,R) . [Tostomy emte pas momyqmm, uto ((X,y) = max b(x,y) mpu (X,y) e XxY .
beod, q

3. buconpsi:keHHasi pYHKINSA ¥ ero NpuMeHeHne K oucyonudgdepeHunpyemocts

OMBBINYKJBIX GyHKIMH

B 1.3 uccnenyercs 6ucyonudhepeHuupyeMocTs OUBBITYKIBIX (QYHKIMHA U U3y4eH psjJ uxX cBoiicT. B m.3
MCCJIEJIOBAH TaK)Ke PsiJi CBOMCTB OMCONPSHKEHHBIX (DYHKIHH.

IMycts X u Y nuHeliHble mpoctpancTBa. MHOkecTBo C — X x'Y HasbiBaeTcst OUBBIITYKIION, €CIH IS JIIO-

6oro xeX u yeY muoxecra C, = {7 (X, y) e C} uCy = {Y (X,y) e C} Beimykisie. Ecn C GuBbimykiioe
muoxkecTBo, Gynkuus f(,y):Cy, —>R u f(X,):C, - R swimykibie npu (x,y) € C, To pynkuus f:C >R
HAa3bIBACTCSI OUBBITYKIIOH.

Eciu f:C —> R, to momoskum 2 —ep f ={((x,a),(¥.B)) : (X,y¥) € C, a,p e R, f(X,y) < af}.

Crienyrolye yTBep>KACHHs T0Ka3bIBAIOTCS aHAJOTMYHO COOTBETCTBYIOIIMM YTBEPKACHHUSM BBIITYKJIOTO aHa-
mm3a (em. [11,14]).
1) ®ynkuus f:C — R Gusbimykna va C Toraa M TONBKO Toraa, Korna MaoxkecTso 2 — €P T Gussimykio.

2) Eenu Cc XxY, fi:C—>R, iel, cemeiictea dymxmmit u g(X,y) =sup{fi(x,y):iel}, o
2—epg=[)2-epf;.

iel
3) Ilepeceuerne OUBBITYKIIBIX MHOKECTB OUBBITYKIIO.
4) Ecrm Cc XxY 6uBbmyxioe MHOkecTBo, T;:C—>R, 1€, cemeitctBa GuBbimyKiIbix GyHKImil n
ag(x,y) = sup{fi (x,y):ie |}< +00 , To dyHkims g(X,y) OUBBITYKIA.
0:(x,y)eC,
5) Cc XxY OUBBIITYKIO€ MHOXECTBO TOT/Ia ¥ TOJBKO TOTAA, Koraa d¢(X,Y) = OMBBIITYK-
+00:(X,y)gC

nast QyHKITHSA.
Oyukuus T XxY — R, HaseiBaercs OuBbIMyKIOH (i 2-BeImykioi), ecnu ¢ynkuun X — f(X,y),

y — f(X,y) BBIIyKIBIC.
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@Oynkuus  f:XxY —> R, OuBbimykmas (QyHKOWS TOTAQ W TONBKO TOTAA, KOIJa MHOXKECTBO
2—ep f ={((x,a), (y,B)) € XxR)x (Y xR): f(x,y) <af} GUBBIIYKIOE MHOXKECTBO.

Jlemma 3.1. Ecm f:XxY —>R,, OuBsimykmas ¢yHKIMs W O E€R, TO MHOXECTBO
C={(x,y) e XxY:f(X,y) <0} OGUBBITYKIOE MHOXECTBO.

Joxka3zareaberBo. Ecmu (X1, Y), (X5,¥)€C, 10 f(X1,¥)<a, f(X,,y)<a. Iosromy ecmu A e[01], TO

HUMECECM, UTO
FOAX+Q—=2)X,, ) AT (X, Y) + A-)F (X5, ) Ao+ (1-AN)a=a .

Orcroaa cneayer, uto (AX; +(L—A)X,,y)eC.
AmnanornvHo umeem, 9to 3 (X, Y), (X,¥,) € C u A €[0,1] crnenyer, uto (X,Ay; + (1—A)y,) € C. IlosTomy
C GuBbIMyKJI0€ MHOKECTBO. JleMMa JToka3aHa.
Ecmu X" € B(XxY,R), 1o nerko nposepsiercst C={(X,y) € Xx Y : X*(X,y) = d} GuBbImyKI0€ MHOKECTBO.
Jlemma 3.2. Eciin f: X®Y — R, Bemykmas ¢yakmust, To g(X,Y) =f(X ® y) Ousbimykinas GpyHKus u3
XxY B R,,.
Joxka3zareaberBo. Eciu (X, Y), (X,,Y) € XxY, A e[0]], To
90X, +(L=2)X5,Y) = F (0 +L=2)X;) ® ) = F (A, ®Y + (1= D)X, ®Y) <
<M (X ®Y) +(1-2)f(x; ®Y) =Rg(Xy, Y) + L-R)9(X2, Y).
Ecmm (X, Y1), (X,y;) € XxY , A €[0]], To aHATOrHYHO HUMEEM
g(X,Ayy + (1=2)y2) <Ag(X,y1) + X=21)g(X, Y7).
IMosromy g(X,Yy) GuBsimyknas hpyukums u3 XxY B R, . Jlemma noka3ana.
Jlemma 3.3. Ecitu D c {X® Yy :(X,y) € Xx Y} Boimykioe muoxectBo 1 C={(X,y) e XxY:x®y e D}, 10

C OUBBITIYKJIOE MHOKECTRBO.
Joxka3zarenabcrBo. [Tycts (Xq,Y), (X5,Y) € C. Tak kak (X; ®Y), (X, ®Yy) e D u D BoImyKI0e MHOXECTBO H

Ael0], 10 AX; ®Y)+(L-A) X, ®Y) =X, ®Y+(1-L) (X, ®Y)=(AX; +(1-2)X,)®yeD
Orcroaa cnenyer, uto (AX; +(L—A)X,,y)eC.
Awnanorndno umeem, uto u3 (X,Y;),(X,¥,) €C u A e[01] crenyert, uto (X,Ay; +(L—-A)y,) e C. Jlemma

JIOKa3aHa.
ITyctes X u Y GaHaxoBbI mpocTpaHcTBa, R, = R U{+x} u q: XxY — R, Ousbimyknas ¢pyHknus. O6o-

sraunM dom g ={(X,y) € Xx Y :q(X,Y) < 4+0}. JIerko mpoBepsieTcs, 4To, €Cau ( OUBBIMyKIast (QYHKIHUS, TO
domq -6uBbIIyKII0€ MHOXECTBO. bucybaudpdepennuanom ¢pyukimu ¢ B Touke (X,y) € domg Ha30BeM Cley-
I0Il[e€ MHOXECTBO
0,9(%X, ) ={x" € B(Xx Y,R): q(x,¥) —q(X,7) = X" (X,y) =X (X,¥) mpu (X,y) € Xx Y}.
IlycTe X" e B(XxY,R), g:XxY —> R, . [Homoxum

q(x") =sup {X(x,y)-ax,y)}

xeX,yeY
Jlemma 3.4. Ecnu q OuBbimykias (QyHKIHUS, TO X e 82q(i,7) TOrla YU TOJIBKO TOI/Aa, Korja
a4 (x) +4(%,9) =X (%,9).
JlokasatenberBo. Ecmm X € azq(x, 7), 10 X (X,¥) —q(X,¥) = X (X,y) —q(X,y) mpu (X,y) € Xx Y. Io-

stomy X (X,¥)-q(X,y) = iup Y{x*(x,y)—q(x,y)},r.e. q (x)+q(X,y) =X (X,y). HaoGopor, ecn
xeX,ye

g (x)+q(X,y) =X (X,y), 10

sup{ X (x,y)—q(x,y)}=X (X,¥) - a(X,y).
(X,y)eXxY

IosToMy X (%, y) —q(x,y) <X (X,Y) - q(X,y) pu (X,y) e XxY, Te.
q(x,y) —q(x,y) = x"(x,y) = x"(X,¥) mpu (x,y) € Xx Y. Jlemma noxasana.
Tlonoxum

q°(x)= sup {X'(xy)-axy} aTxy)= sup {X(xy)-q (x)}

(X,y)eXxY x"eB(XxY,R)
Tax kax 11 Kaxoii napst (X,Y) € Xx Y, orobpaxkenne X* — X" (X,Y) JHMHEHHbIH HENPEPHIBHBINA (yHKIH-

onan Ha B(XxY,R), To U3 onpeneneHus BHITEKAET, 9o X —> (" (X") BhIMyKIas GyHKIHUA.
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ScHo, uto (X,Y) = X" (X,¥)—q"(X*) 6uBpmyknas ¢pynxmus. [TosToMy U3 npemnoxkenus 2.2 [15] BeITekaer,
gro (X,Y) = q"(X,y) GuBbIMyKIas QyHKIHS.
Tax kak " (x") = x"(X,¥)—q(X,y) , To umeeM, uto q**(X,y) < q(X,¥) mpu (X,y) e XxY . ScHo, 40

q°(0) " S)UE( Y{—Q(X,y)}, 47 (x.0)=0"(0,y) =sup{-g"(x"):x" € B(Xx Y,R)}.
X,Y)eEAX

Otmerum, uto ¢yHkuus q: X xY — R, Ha3zpiBaetcs cobcTBeHHOM, ecnn domq # & . [lanee cuntaem, 4To

BCE PACCMOTPEHBIC (PYHKITMH COOCTBEHHBIC.

OTMeTnM, 4TO psifi CBOMCTB OMCONPSHKEHHBIX (DYHKIMH aHAJOTMYEH CBOMCTBaM CONPSHKEHHBIX QyHKIMIT (CM.
[11,14]).

Jlemma 3.5. Ecm 0,9(X,Y) =<, 10 4 (X,¥) =q(X,¥) .

HokazarenbcTBo. U3 nemmbr 3.4 Beitekaer, uto X €0,0(X,y) Torma W TONBKO TOTAR, KOTAA
" (X")+q(X,y) =X"(X,¥) . [TooTomy

g"xy) = sup XX -0 (x)I=2X(XY) -0 (X)=X"(Xy)-X(X,y) +a(X,y) =q(X,y) .
x"eB(XxY,R)
T.e. (X, ¥) > q(X,y) . Tak kak ™ (X,y) < q(X,y) , To umeem, uto " (X,¥) = q(X,y) . Jlemma gokazana.

Caencreue 3.1. Ecmm q(X,¥)=0;(X,¥)+0q,(X,y) u 0,0,(X,V)=<Z u 0,0,(X,y)=, 10
97 (X, y)=0; (X,¥)+d3 (X,Y)

Hoxka3zareabcTBo. Tak kak 0,0;(X,Y)+0,0,(X,¥) € 0,0(X,Y), To umeem, uro 0,0(X,Yy) # . Torma u3
nemMbl 3.5 BhiTekaeT, 9to ° (X, ¥) = q(X,¥), d;" (X, ¥) =0, (X,¥), d5 (X, ¥) =, (X,¥) . Orctona nomy4nm crpa-
BEUIMBOCTHD ciencTsus 3.1.

ITo onpenenenuto cybauddepennnana nmeem, urto oq* (X*) npunamiexur X®Y .

DnemerT (X,Y) € X xY HaspBaercs cybrpaauentoM gpyuxuud g (X*) B Touke X, eciu

9" (x")=q"(X") 2 x"(X,y) -X"(X,Y)
npu Bcex X" € B(XxY,R), a MHOKeCTBO CyOrpaqMeHTOB HasbiBaeTcs cyomuddepenuuanom QyHkuud (° B
Touke X ¥ obozHayaerca oq” (X”).
Myctb (X, ®Y,), (X, ®Y,)edq”(X*), ae(0)). Torna
9" (x")=q"(X") > (X" (Xg, Y1) = X" (Xq, Y1) + @ = a)(X" (X, ¥2) =X (X2,¥2))
T.e. aX; ®Y; +(L-a)X, ®Y, €09"(X"), T.e. 69" (X") BBITyKIOE MHOXKECTEBO.
HMaee sneMeHT X ® Y OyIeM OTOXKIECTBIATE deMeHToM (X, V).
Jlemma 3.6. (X,¥) € 69" (X*) Torma u TOJIBKO TOraa, KOTrua
9" (xX")+9" (X, y) =X"(X,y).
HoxkazateaberBo. Ecmm (X,Y) € 69”(X"), To 0 ONpeNeNeHnI0 HMEEM, YTO
X' (X, ¥)-q" (X)) > x"(X,y)-q" (x")
mpu X" € B(XxY,R). Orciona BeITekaerT, uto X (X,y)—q"(X*) =q" (X, ¥).
O6parno, ecmu q"(X")+9™(X,¥) = X" (X,Y) , To nMeeM, 9T0
X'(Xy)-a"(X)= sup {XXY)-q"(x)}.
x"eB(XxY,R)

Hoomomy X" (X,¥)—q"(X*) = x"(X,¥)—q" (X*) npu x* e B(XxY,R), m.e. (X,¥)edq"(X"). Jemma oo-

Kazaua.

Jlemma 3.7. I nro6oit pynkuun (: X xY — R, BbemoiHeHo paBeHcTBo =0 .

+0o0
Hoxazateaberno. Tak xak ™ (X,y) <q(X,y) npu (X,Y) € XxY , To U3 onpeneaeHus cONpKeHHOH QyHK-
uuu cienyer, uro - > q*. Haobopor, u3 onpenenenus q** Beitekaer, uto " (X,y) = x*(X,y) —q*(X") npu

(X,y) € Xx Y . I[losTomy

g (x) = sup {X'(Xy)-a7(xy)}<q (xY).
(X,y)eXxY

Tak kak 7" >q" u 9™ <q", To umeem, uto q° = q*". Jlemma noKa3aHa.
Amnanormuno nemme 3.6 mpoBepseTcss, 4To X' €0,0(X,y) TOrma M TONBKO TOTAA, KOT/a

(x)+a"(X,9) =x"(X.y).

sokesk

4" (X)) +q(X,y) =x"(X,¥) ; X" €9,9™(X,y) Torna u ToabKO TOraa, Koraa q
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OTcrona cieayeT CIeayroIee CIEACTBYE.
Caencrsue 3.2. Ecm q(X,¥) =9 (X,V), 10 0,q(X,¥) = 0,9 (X,y) .

Caencrsue 3.3. Jlns mo6oii pyrximun : X xY — R, u3 X" €9,q(X,y) BoTekaer, uro (X,y) g™ (x").

Hokaszarenbcrso. Tak kak X € 8,9(X,Y) , 10 umeem, uto q°(X") +q(X,¥) = x*(X,¥) . Takxe no memme 3.5
nomyanM, 9to ¢ (X,y) =q(X,¥). Torma q*(X")+q™(X,¥) =x"(X,¥). [lo nemme 3.6 oTCIOma BHITEKAET, UTO
(X,¥) € 69” (x*) . Cnencrue m0Ka3aHo.

Ecmm g : XxY >R, u(,: XxY >R, , 10

@ +92) (X)) = sup {X"(X,¥) =0 (X,¥) = a(x,V)}<  sup {X7(X,y) = Xi(X,y) =Gy (X, ¥)}+
(X,y)eXxY (X,y)eXxY

+osup {x7(X,y) =2 (X, Y)}=01 (X" —X1) + 0z (x;)

(X,y)eXxY

mpu X* € B(XxY,R). ITostromy

(@+a)"(x)< inf o {gr(x"=x))+ax(x)}y= | inf - {o;(z;) +05(23)}
X1 €B(XxY,R) 71,2, eB(XxY,R),
77 +25=x"

TTonoxum
(@Va)(x) = inf  {ar(z)) +02(232)}-

71,2, eB(XxY,R),

77 +25=x"
Jlemma 3.8. Ecn g XxY >R, u ¢,:XxY >R, , 10 (q;V03)" (X, ¥)=0; (X, ¥)+d5 (X,y¥) npu

(X, ¥y) e XxY.
JoxkazareabcTBo. Eciu (X,y¥) e XxY , 10
@Var)' ®xy)=  sup  {X'(X,y) - (V) (X )}=

x"eB(XxY,R)

= sup {X'(X,y)- _inf {01(21) +92(z3)}}=
X" eB(XxY,R) 77,25 €B(XxY,R),
77 +25=x"

= sp {Z(X Y+ (XY -01(21) - a2 (z2)}=01 (X, V) + 43 (X, Y).
z;7,25eB(XxY,R)
JlemMa noka3zaHa.
Teopema 3.1. Ecin 0, : XxY = R u g, : XxY — R uerHsie 6ucyOmHeliHble HenpepbIBHBIE (PyHKIIUH, TO

02(0y +03) = 020, + 020,
B TOM M TOJIbKO B TOM ciryuae, koraa (0; +0,) (X1 +X3) =07 (X]) +d5(X3) npu x;,%x5 € B(XxY,R).
Joka3zareabcrBo. Ecim ¢ : XxY -5 R u 0, : XxY — R yernsle OucyOnuHeiiHble HenpepbIBHbIE QYHK-

wi U X" € 9,0, 10 X (X,¥) =0 (X,y) <0 mpu (X,y) € XxY . ITostromy

gr(x)= sup {X"(x,y)—ay(x,¥)}<0=x"(0,0)-03(0,0) < g1 (x") .
(X,y)eXxY

Ortcrozia cienyer, uto J; (X7)=0.
Ecnm X" ¢ d,q;, To cymectByer Touka (X,y)eXxY Ttakas, uro X (X,¥)—0q;(X,¥)>0. Iosromy
gr(x) = sup {X7(X,y) =0y (X, y)}=sup{X"(AX,y) — oy (A%, ¥)} = sup MX" (X, ¥) = 01 (X, y)} = +o0 . Moy,

(X,y)eXxY 120 120
qTo

qI(X*): 0 X *E aqu,
+00:IX & 0,0;.
AHaJIIOTHYHO UMEEM, YTO
- 0: x" €0,q,, - 0: x"ed +q,),
gpx)={ 07 X S0y q gy = O X SOl a)
+00:X &0,0, +00IX €0,(q; +05).
Ecin (0 +0,)" (X1 +X5) =01 (X1) +G3(X3) mpn x3,X5 € B(XxY,R), 10
0: Xy €0,q,, Lo X3 €0p0z, _ | 01 X{ +X5 €p(ty +dy),
+00IX] €0,0; |+0:X5 20,0, |+%0:X] +X5 &0,(0; +05).

Otcroaa cnemyer, 4To
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0: X] +X3 €p0; +0Up, _ | 01 Xy +X3 €05(dy +3),
+00IX] + X5 0,0, +0q, |+o0iX; +X5 &0,(q; +05).
[ostomy 0, (01 +05) = 0,0, + 0505 .
O6partHo, ectu 0,(01 +05,) = 0,0, + 0,q,, TO
0: Xy €050y, + 0: X3 €050y, _J0: X1 +X3 €05(0y +0y),
Fo0IX; 20,0, |+00iXy 20,0, |+o0iX] +X5 &0,(0;+0,).
Mostomy (0; +0,)" (X; +X3) =07 (X7) +05(X5) mpu xj,x5 € B(XxY,R). Teopema nokasana.
0: x" €0,q,

. ITosTOMy ecnu
+0IX 0,0

Ecim :XxY - R uernas OGucyGmuueitmas dynxmmsa, 1o ¢ (X”) ={

0,q(X,y) # < mpu (X,y) € Xx Y, To u3 cneactus 3.1 BbITEKaeT, 4TO
q(x,y) =q"" (x,y) =sup{x* (x,y) : x" € 9,0}
Teopema 3.2. Ecmu Q;:XxY >R u (,:XxY >R Ousbimyknsie ¢yukuun, (X,¥)eXxY wu
0,01(X, V) 2D, 0,0,(X,y) =D, 10
0, (A1 +d2)(X,Y) = 0,0:(X,Y) + 0,0, (X, Y)
B TOM M TOJILKO B TOM cilyyae, koraa ais X € 0,(0; +0,)(X,Y) cymectByor X;,X, € B(XxY,R) Takue, uto
X" =x1+X5 1 (0 +02)"(x7) =01 (X7) +05(X3) .
Joka3zaTeJabCTBO. Uz oTIpeIeIIeHUs oucyonnddepernnana CIeIyeT, 9TO
0,01(X,Y) + 0,0, (X,Y) = 0,(a; +92)(X,Y) . (3.1)
Tak xak 0,0;(X,¥) =, 0,0,(X,y) #<, 10 wmmeem, uro O,(0;+0,)(X,¥) =D . Iycrs
X" € 0,(d; +d,)(X,¥) . Torma no nemme 3.4 monmyunm, uto X* € d,(q; +,)(X,Y) Toraa u TONBLKO TOT/a,
korma (0; + qz)*(X*) +(0, +0)(X, YY) = X" (X,y). Ilo YCIIOBUIO CYHIECTBYET X;,X5 € B(XxY,R) Takue, 4o
X" =x] +X5 u (Qy +0,) (X") =05 (X7) +93(X3) , To uMeeM, uTo
G (X1) +02(X3) + (A1 + 42)(X, ¥) = X (X, Y) + X3 (X, V). 3.2)
Tak xax
O (X1) +A:(X, ) 2 X1 (X,¥), 02(X3) + 02 (X, ¥) > X3(X,Y)
10 13 (3.2) cnenyer, uto 0y (X1)+0;(X,¥) = X1 (X, ¥), d5(X3)+0,(X,¥) =X5(X,y) . Torna no nemme 3.4 moiy-
quM, 9To X; € 0,0,(X,Y) u X5 € 8,0,(X,V) . [Hosromy
02(a; +92)(X,Y) < 0,0:(X,Y) +0,0,(X,Y) (3.3)
U3 (3.1) u (3.3) cnenyert, 4TO
02(A; +d2)(X,Y) = 0,01 (X, Y) + 0,0, (X, Y) .
O6pario 0,(qy +0)(X,Y) = 0,01 (X,¥) + 0,0, (X, Y) u X* €8,(q; +0,)(X,Y), Xi € 0,0,(X,Y) u

X5 € 8,0,(X,y) Takue, uto X' =X + X3 , TO U3 JIeMMBbI 3.4 CJIE/IyeT, uTo

(9, + Q2)*(XI +X5) + (05 +92)(X,Y) = (X] +X3)(X,Y), (3.4)
qI(XI)'i_ql(Yly) = XI(X,V), (35)
42 (X2) +92(X, ¥) = X3 (X,Y) . (3.6)

Otnumas u3 (3.4) coornomenus (3.5) u (3.6) momyunm, 4ro
* * * * * *® *
(91 +0z)" (Xg +X3) =0g(Xg) +0a(X3) -
Teopema ngokazana.
W3 nokaszarenbcTBa TEOPEMBI CIIEYET CIeAyIolee CleICTBHE

Caexcreue 34, Eom  0,(0;+0,)(X,Y) = 0,0,(X,Y) +0,0,(X,Y) . X" €d,(0;+0,)(X,Y),
X] € 9,0,(X,Y) u X5 € 9,9,(X,¥) Takue, uto X" =Xj +X5, 70 (4 +7,) (X*) =0q; (X7) +05(X3) .

4. YcJI0BHSI IKCTPEeMyMa B OMBBINMYKJIOM MPOrpaMMHPOBAHUHT
IMycts X n Y OanaxoBsl mpocTpaHcTBa, f: XxY — R, OuBblmykias GyHKIus.

Teopema 4.1. Ins Ttoro utoObl (X,y)e XxY ObUla TOYKOW MHHUMyMa OWBBINYKIOH (yHKIIHA

f:XxY >R,

Hoxa3zareancTBo. Ecin f(X,y) = ( r‘;ug Yf(x, y), 10 F(X,¥) <f(X,y) mpu (X,y) e XxY . [losTomy
X,y)eXx

BO BCEM MPOCTPAHCTBE, HEOOXOAUMO 1 0cTato4HO, uTobbl 0 € 0, (X,Y) .
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f(x,y)-f(X,¥) 20 npu (x,y) e XxY . Orcioga crenyer, uto 0 € 0,f(X,Y) .
O6parHo, eciin 0 € 9,f(X,Y), 0 f(X,y)—F(X,¥) 20 mpu (X,y) e Xx Y . Orciona cieayer, 9to

f(X,¥y)= min f(X,y). Teopema noka3zana.
(x,y)eXxY

Eciu f(X,y)= min f(X,y), To momy4um, 4to
(X,y)eXxY

f(x,y)=- max {-f(x,y)}=-17(0).
(X,y)eXxY

Honyuum, uto f(X,y)+f*(0) =0. Orciona takxke cnenyer, uto 0 € 9,f(X,V) .
Tak xak 0,f(X,y) # D, o us nemmsr 3.5 cnexyer, uto f*(X,y) =f(X,y). Hosromy f*(X,y)+f*(0)=0.
Torna u3 nemms 3.6 crenyer, ato (X,Y) € of “(0).
CaencrBue 4.1. Ecnu Ousbinyknas ¢ynkuus f nocruraer Ha XxY B Touke (X,Y) MHHUMYyMa, TO
0e0,f(X,y) u (X,y) eof(0).
IIycte X u Y Ganaxossl npoctpanctBa, C XxY u (X,Y) € C. INTonoxum
5 (x.y) = {0; | (x,y)eC,
+00; (X,y)eC.
MuoxectBo 0,0 (X,y) HazoBem OuHOpMmaibHbIM KOHycoM Kk C B Touke (X,y) u 06o3HaumMm uepe3
Q¢ (X,Y). Us onpenenenus 0,0 (X,Y) umeem
Qc(Xy) ={x" € BX x Y,R): x"(xy) —x (Xy) <0, V(xy) € C}.
U3 ompenenenns Q¢ (X,y) cmenyer, uro X e€Qc(X,y) Toraa M TOoibKO TOTAA, KOTJA
sup{x” (x,y) : (x,¥) € C}= X" (X, ).
Ecmn A < B(X xY,R) , To monosxum conA ={Ax" :x" € A, A >0}
Jemma 4.1. Ecmi g: XxY >R, C={(x,y) e Xx Y :9(x,y) <g(X,y)}, 10 cond,g(X,y)  Qc(X,y).
JlokazatenberBo. Ecmn X € 8,9(X,y), 10 g(X,Y)-9(X,y) > X (x,y) - X (X,y) mpu (X,y) e XxY. Ilo-
stomy 0>g(X,Y)—g(X,¥) = x (X, y) =X (X,y) mpu (X,y)eC, re. X (X,¥)—X (X,y¥) <0 mpu (X,y) e C. Io-
nyunm, uto 0,9(X,y) € Qc(X,y). Hyers A>0 u X e 0,9(X,y). Torma AXT(X,Y)=AX (X, ¥) <0 mpu
(X,y) € C, 1.e. cond,9(X,y) < Qc(X,y). Jlemma nokasaua.

Paccmotpum 3agauy
f(x,y) > min, (x,y)eC (4.2)

Caencreue 4.2. [Iycts C OuBbimykioe MHOXKECTBO. J[itst Toro uto6sl (X,Y) € C OblIa TOUKOW MHHAMYMa
oupbimykinoit  ¢yskumm  f:XxY —>R,, B wMuoxectee C, Heo6X0AMMO UM JOCTaTOYHO, YTOOBI
0e0,(f+5:)(XY).

Joxka3zareabcTo. [To ycnosuto C 6uBbImykiioe MHOXeCTBO. [Toatomy 3¢ (X,Y) GuBbimykias GpyHkmus. To-
raa nonyanm, 9to (f +6:)(X,y) taxke OGusbimyknas GyHkims. U3 reopemsl 4.1 creqyer, 9To Aiist TOTO, 9TOOBI
(X,¥) € Xx Y Oputa Toukoir MUHUMyMa OuBbITyKIIOW ¢yHKIMKH f +8-:XxY — R, BO BCeM IpOCTpaHCTBE,
He00X0UMO U 1ocTaTouHo, 4To0bl 0 € 0, (f + 8. )(X,Y) . CiencrBue nokasaHo.

Jlemma 4.2. Eciiu 0 € 0,f (X,Y) + Q¢ (X,Y), 10 (X,Y) € C siBisiercs pemenuem 3a1auu (4.1).

Hoxa3areabctBo. Ecin 0 € 0, (X,Y) + Q:(X,Y) , To umeem, uro 0 € 0,f(X,Y) + 0,6¢(X,Y) . Orcrona cie-
JyerT, uto cymecTByioT X; € 0,f (X,Y) u X5 € 0,8¢(X,Y) Takue, uro X; + X5 =0. Toraa nomy4um, uto

f(x,y)-T(X,¥) 2x1(x,y) -1 (X,¥) mpu (x,y) € XxY,
8 (%, Y) ~3c(%,9) 2 X5 (X, Y) = X5 (X, ¥) mpn (x,y) € Xx Y .
CJI0KUB 3THX COOTHOLICHHIA, IMEEM, YTO
FOX,Y)+0c(XY)—T(X,¥) -8 (X,¥) 20 mpu (X,y) e XxY .

Otcrona cnenyer, uto Touka (X,Y) € C sBisercs pemenueM 3aaaqn (4.1). Jlemma nokasana.

Iycts fy: XxY - R fiiXxY >R, ,,...fk : XxY >R, , CcXxY.

Paccmorpum 3agauy

+00 1

fo (X, y) = min (4.2)
£L06,Y) <0, ..., F(X,y) <0, (4.3)
(x,y)eC. (4.4)
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Teopem 4.2(nocraTounoe yciaoBue). ITycts Touka (X,Y) yIOBIETBOPAIOT yeioBusM (4.3), (4.4) u HaiinyTes

HE paBHBIC OJTHOBPEMEHHO HYJIIO uucia Aq 2 0,..., A, =20 Ttakwue, 4ro

0 € 0,y (X, ¥) + M0,f1 (X, Y) + -+ + Ay 0o (X, V) + Qe (X, )
Afi(X,Y) =0 mpu i =1,...,k,

to (X,Y) siBiseTcs perueHueM 3anayn (4.2) - (4.4).

(4.5)
(4.6)

HoxkazareanctBo. [Tonoxkum C; ={(X,y) e Xx Y :fi(X,y) <0} u I(X,y) ={i elk: f;(X,y) =0}.

SlcHo, uto, ecnnt | ¢ 1(X,Y), To f;(X,y¥) <0 .Ilosromy A; =0 mpu i¢ I(X,y) . Eciu i€ I(X,V), 10
Ci ={(x,y) e Xx Y :fi(x,y) <O} ={(x,y) e Xx Y :fi(x,y) <F; (X, )}

Torna u3 nemmer 4.1 cenyer, aro cono,f;i(X,y) = Qc, (X, y) npu iel(X,y).

U3 (4.5) cnenyert, uto cymecTByeT Xq € 0,fo(X,Y), Xi € 0,f1(X,V),..., Xk € 0,f( (X, ¥) u X" € Qc(X,Y) Ta-

KHe, uTo Xg +AXq +..., A X + X" =0. Tax kak cond,f (X,¥) Q¢ (X,y) mpu i€l(X,y), To umeem, uro

AiXi € Q¢ (X,y) mpu i € 1(X,y) . Ecmu i 2 1(X,Y), 10 A =0. Tlostomy A;Xj =0€ Q¢ (X,y) mpu iz 1(X,y) .

Toraa nomyunm, 4to A;X; € Q¢ (X,y) npu i=1,..

.,k . TTosTomy umeem

o (X, y) ~Fo (%, 9) = Xp (X, ) X5 (X, ¥) mpu (x,y) € XxY,
Bc, (%)~ 8¢, (%.9) = AiX] (X, ¥) ~ Ax} (X.9) mpu (X,Y) € Xx Y

opu i=1,...,K u

5C(X!y)_6C(X’y) 2 X*(le)_X*(xly) npu (X!y) eXxY.

Otcroga cnenyer, 4To

k k
fo(x,y) + §5ci (X, y)+3c(x,y) - fo(Xy) - §5ci (X,y)=8c(X,y) 20

K
npu (X,Yy) € XxY . Torga nomxyuum, uto fy(X,y) =T, (X,y) mpu (x,y) e CN(C;) . Teopema nokazaua.
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The article covers organizational, legal, pedagogical and psychological aspects of the development of
sanogenic thinking of students. Pedagogical and psychological possibilities for the development of sanogenic
thinking of students are explored by proposing ways to achieve a high level of spiritual, mental and physical health.
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3IpaBOOXpaHEHHE.

CJIOBA:

An important factor in the social stability that has
developed in the world is the preservation of the
spiritual, physical and mental health of young people,
who are the heirs of our national culture, the formation
of a healthy, socially stable, adapted to living
conditions and happy personality. In this regard, the
most appropriate approach to ensuring human health in
the education system is the health approach, which
describes the characteristics of the impact of education
on the health of participants in the educational process
and health. Activity through the organization of a
(sanogenic) educational environment acquires current
importance.

In recent years, there has been an increase in the
quality and efficiency of the education system in our
country, the formation of modern knowledge and skills
among students and young people, close cooperation
and integration of the education system and the field of
science and education. ensure integrity and continuity.
In particular, since one of the priority tasks of the
education system of our republic is a responsible
attitude towards one’s health and the health of others in
the educational process as a high social value, all
aspects of students’ activities are aimed at achieving a
high level of spiritual development. , mental, physical
health.

Article 46, paragraph 4, of the Law “On
Education” states that “taking into account the
psychological and unique characteristics, physical and
mental health, physiological development of students,
physical, mental, sensory (sense) or focusing on
creating conditions for the education of persons with
mental deviations" [1]. From this point of view, when

MBIIIJICHHE,

TICUXOJIOTO-TIEJATOTUYECKUI, ~ acleKT, CTYJEeHT,

preparing future teachers for professional activities, it
is necessary to realize their health potential, develop
sanogenic thinking, and provide methodological
recommendations for avoiding various factors that are
harmful to their health during the educational process.
In future teaching activities, it is necessary to create a
sanogenic environment to promote a healthy lifestyle..

Article 47, paragraph 5 of the Decree of the
President of the Republic of Uzbekistan dated January
28, 2022 “On the Development Strategy of the new
Uzbekistan for 2022-2026”: have the necessary
conditions taking into account physiological
development” [2]. To do this, universities must pay
attention to the mental and emotional characteristics of
students in the educational process, increase the
efficiency of professional and methodological work
that is important for their physiological development,
and organize effective training against professional,
psychological and physiological stress in the process of
teaching practice..

As stated in the Decree of the President of the
Republic of Uzbekistan dated April 29, 2019 No. PF-
5712 “On approval of the Concept for the development
of the public education system of the Republic of
Uzbekistan until 2030,” physically healthy and
energetic education of the child with the aim of
“popularizing the principles of healthy nutrition for
schoolchildren” [3], with teaching the science
“Children’s  Anatomy and Physiology”, the
characteristics of the child’s body, the characteristics of
the physiological processes occurring in them are
healthy and it is necessary to give scientific and
methodological recommendations for mastering the
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principles of healthy nutrition and assess the
competence of the practical application of these
recommendations on the basis of independent tasks and
in the process of teaching practice.

Global changes taking place in the education
system of all developed countries of the world create a
need for intellectually capable, healthy, creatively
thinking specialists.

Before moving on to the description of sanogenic
thinking, it is necessary to emphasize points aimed at
preventing possible misunderstandings in the
understanding of this term. In psychology, thinking is
the mental process of modeling the patterns of the
surrounding world based on axiomatic rules [1].
However, in psychology there are many other
definitions.

For example: the highest stage of human data
processing, the process of establishing connections
between objects or events in the surrounding world; or
- the process of reflecting important properties of
objects, as well as connections between them, which
lead to the emergence of ideas about objective reality.
Debate over the definition continues to this day.

Thinking is the highest level of human knowledge;
the process of cognition of the surrounding real world,
the basis of which is education and constant
replenishment of the stock of concepts and ideas;
involves making new judgments (implementing
conclusions).

In  pathopsychology and neuropsychology,
thinking is one of the highest mental functions. It is
considered as an activity that has motivation, goals,
actions and a system of operations, results and
management.

In psychology, thinking is usually called a set of
mental actions with the help of which a certain problem
or task is solved in the mind. Thinking under the
influence of need is activated from the moment when
the goal is defined and in a certain situation an obstacle
to achieving it appears: there are not enough means,
knowledge or abilities to achieve the goal and satisfy
the need. This thinking is the work of images, signs,
symbols in the mind to make the right decision. When
solving “from point A to point B” or any other task,
thinking must develop a course of action that will lead
to the desired result. In this case, the purpose of this
thinking is determined by our need, situation and task.

But when we solve internal problems (for
example, how to relieve pain and suffering from
resentment, or jealousy, or experienced failure), then
this is also thinking, but it changes its character, since
it pursues not external, but internal goals, for example,
achieving a more complete integration of our self-
image and our actual behavior; and in some cases it is
aimed at increasing joy and satisfaction in existence or
achieving meaning in life. Unfortunately, this thinking
has not been sufficiently studied in psychology. Those
protective mechanisms with which the reader became
acquainted earlier act as “involuntary thinking”, the
purpose of which is to reduce suffering. In sanogenic
thinking, this process occurs consciously, voluntarily;
the purpose of such thinking is also consciously
determined. For example, | can think about a situation

so | don't get upset with others or get jealous of a friend.
But the fact is that no one taught us this idea. Therefore,
it is very important for the student to become familiar
with how sanogenic thinking works..

But to better understand this, let's review our ideas
about pathogenic thinking so that the differences can be
more easily identified.

A figurative representation of situations in which
certain life events occurred allows you to “play” them
in your head. Anyone who often “replays” in his head
the situation of failure, which he, for example,
experienced in a past exam, unwittingly re-experiences
the stress. Such negative reinforcement of one’s own
thoughts is a manifestation of pathogenic thinking that
gives rise to illness and neurosis. Pathogenic thinking
multiplies a person’s suffering: after all, with the help
of his thinking, he reproduces the situation of stress
countless times, putting himself into a state of chronic
stress that destroys the body [4].

Sanogenic thinking extinguishes the “negative
charge” contained in memories of situations in which a
person experienced suffering. It frees the images from
this charge and thereby relieves the tension caused by
it.

This occurs through the use of the extinction
effect, when situations that were very unpleasant in the
past are “played out” in the imagination in a state of rest
and detachment. As a result, tolerance for previously
traumatic situations increases and sensitivity to them
decreases.

This does not mean that a person will become like
a tree and ordinary stimuli will not act on him. But his
peculiarity is that in a situation where he is offended,
he will experience the offense, but then he will
eliminate this offense much faster than someone who
does not have this mindset.

The following features are characteristic of
sanogenic thinking.

Firstly, the dynamism of the connection between
our Self and the world of images that reflect life
situations. On the one hand, the ability of the I to
completely merge with them and charge them with
energy and activity, when effective activity is required,
complete immersion in activity, in communication, in
creativity, as a result of which everything except the
subject of activity disappears. This focus and
absorption leads to increased efficiency and eliminates
side emotions that interfere with performance. On the
other hand, our Self is characterized by separation from
situations and images saturated with negative
emotional content. This feature of thinking manifests
itself in reflection or introspection, in which our |
makes the images themselves and emotional reactions
to them the object of consideration.

The subject separates himself from his own
experiences and observes them. This separation of the
Self from feelings helps to weaken experiences and
frees images from their “emotional energy.” In fact, try
to imagine from the outside how joy flows through you,
and you will feel that joy has weakened or disappeared
completely. Of course, when it comes to joy, we are sad
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that it has disappeared. But the fact that the experience
has disappeared is important.

Not only positive, but also negative experiences
disappear if we make them the object of mental
observation from the outside.

If I manage to consider myself as being offended,
to imagine the internal structure of the offense that
arose in a specific situation, then gradually the
experience of offense disappears. This observation
from the outside and replaying the situation of
resentment can also be done in writing, which is often
used by psychotherapists.

Secondly, with sanogenic thinking, introspection,
or reflection directed inward, is carried out against the
background of deep inner peace, as a result of which
the subject reproduces, “plays out” situations of stress
experienced previously, against the background of
relaxation (relaxation). This kind of thinking creates a
fading effect. Images saturated with affect, as we
showed earlier, are gradually freed from emotional
content, and their reproduction in consciousness does
not cause a stress reaction[4].

When we reproduce a stressful situation against a
background of peace, adaptation to such situations
occurs, so that when they are repeated, sharp and strong
feelings no longer arise.

Thirdly, sanogenic thinking is based on a specific
representation in consciousness of the structure of those
mental states that are controlled. Thus, thinking about
an offense involves knowing how an offense works,
what its structure is. This kind of introspection is
impossible without knowledge of the basics of the
psychology of feelings and personality psychology. To
think about how my resentment, my vanity, my shame
and my fear work, you must first of all know how these
psychological realities generally work. Therefore, we
have described in detail the structure of the basic
emotions: resentment, guilt, shame, envy, vanity and
pride, fear. If you re-read these chapters, you will get
material for introspection. Self-observation involves
knowledge of the psychological mechanisms of the
objects of reflection. Anyone who knows how his
offense works can make it an object of introspection
and sanogenic thinking. Anyone who does not know
this will fail, since he will reproduce in his imagination
only images that cause the experience of resentment.
Therefore, the study of introspection methods should
take place under the supervision of a psychologist-
teacher, who helps eliminate gross mistakes that the
student initially makes. Only by mastering the basics of
sanogenic thinking and acquiring the appropriate
mental skills can a person independently continue to
work on self-improvement and improvement of his
psyche.

Fourthly, mastering sanogenic thinking involves
broadening one’s horizons and internal culture, which
primarily consists of understanding the origins of
stereotypes, programs of cultural behavior, cultural
history, especially the structure of the archetype. When
we think “he acted unfairly,” what does that mean?
What is justice? Where does our sense of justice come
from? This kind of understanding allows us to correctly
comprehend the offense that arises from the unfair act

of another. Why did he do this? To answer this
question, it is not enough to have an idea of what is fair
or unfair. You also need to know what defines behavior
in a broad sense in order to understand the specific
behavior of another who offends you. If we think about
vice or duty, we must understand the true content of
these concepts, their internal structure.

Fifthly, sanogenic thinking is impossible without
a sufficiently developed level of concentration and
concentration on the objects of thought.

The process of introspection is impossible if our
attention “floats”, is scattered and cannot focus on the
mental objects of introspection. Therefore, the
formation of sanogenic thinking is a prerequisite for
concentration of attention.

The pedagogical process is, first of all, a process
of joint activity of two individuals, each of which
represents a dialectical unity of the body and mental
properties. Therefore, the main thing to begin the
process of educating and training a future teacher is to
develop the ability to take care of the health of children,
in which sanogenic thinking, which represents the
interdependence of teachers and students, provides an
invaluable service. ]. Sanogenic thinking is one of the
most reliable methods of healing the soul and body,
through mental support of crisis situations that have
arisen in a person’s life [Orlov Yu.M. Health-
improving] leads to the formation of a broad worldview
and thinking, new innovative ideas and humanitarian
characteristics [].

Sanogenic thinking (“sanos” (lat.) - to heal, heal,
console, encourage, put in order and “geno” (lat.) - to
heal) is to create a way of thinking that heals, consoles
and inspires [Ismailov, reflex, page 47].

Translated from Greek, sanogen means bringing
health (sanos - improving health; genos - carrier). In the
process of developing sanogenic thinking, students
rethink their worldview and opinions, which is carried
out in accordance with the improvement and growth of
their personal relationships and activities [Kucharova,
p.61]. By accepting oneself and accepting other
students, sanogenic reflection provides a person with
self-confidence, harmony in relationships with other
people, and strengthens confidence in the world. The
main method for the development of sanogenic
thinking is autopsychoanalysis of feelings, which is
carried out during training aimed at self-awareness and
cognition.

In our opinion, sanogenic thinking is designed to
activate the internal potential resources of students’
personality within the limits of health (voluntary,
creative, emotional, social, physical) and ensure the
development  of  positive  socio-psychological
relationships in various spheres of life and activity.
activity; consists in choosing optimal behavior
programs.

In any society, in any socio-economic and political
situation, the health of young people is an urgent
problem that determines the future of the country, the
gene pool of the nation, scientific and economic
potential.  Society, among other demographic
indicators, is a sensitive barometer of the country's
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socio-economic development[4]. The concept of
sanogenic thinking in pedagogical analysis is based on
the thesis about the priority of cognitive assessment in
relation to pedagogical tasks and emotional experiences
arising in connection with the educational process,
which is the student’s use of his thoughts to influence
emotions. and is a process of acquiring skills associated
with constructive methods of solving problems of
pedagogical activity by changing cognitive
assessments [5]. The role of biology in developing such
potential of future teachers is incomparable.

Pedagogy is directly and indirectly related to
physiology, and physiology is the natural scientific
basis of pedagogy and psychology. Human anatomy
and physiology are studied as the most comprehensive
science among the biological sciences. It is impossible
to study the activities of the body without having
information about the structure and functions of the
body’s organs. Especially in pedagogy, pediatric
anatomy and physiology, the development of the higher
nervous system, the uniqueness of the nervous system,
the first and second signaling systems, as well as
information about the activity and development of the
sense organs, the main motor apparatus, the heart,
blood vessels and the respiratory system are described.
relies on data. Knowledge of the physiological
foundations of psychological phenomena creates the
opportunity for pedagogy to clearly and accurately
assimilate and understand some factors of upbringing
and teaching, and helps to successfully solve many
problems of increasing the efficiency of the educational
process.

Heredity, environment and education play an
important role in human development. Hereditary
characteristics are among the objective factors in the
formation of personality. The anatomical structure,
physiological movements, type of nerves, basic
unconditioned reflexes in the human body are inherited
from parents. In modern pedagogy and psychology, the
role of biological factors in the development of human
personality and behavior is important. Some biogenetic
scientists (E. Thorndike) put forward the idea that a
human child will have all the signs of a future person
even when the mother is young, and some of them
believe that consciousness and mental abilities are
passed on from generation to generation. enslave Some
scientists also associate a person's moral growth with
heredity. Consequently, heredity is the anatomical,
physiological, psychological aspects that determine the
uniqueness of a person, which are transmitted by
parents through genetic changes. Of course, one cannot
deny the uniqueness of the biological factor in human

formation, but human characteristics - mental and
physical abilities for work, thinking and speech can
also be inherited, but for the development of these
innate abilities, a human child must live among people,
have relationships in society must be installed [6] .

.M. Spivak talks about sanogenic features of
behavior. In his opinion, sanogenic behavior supports
health and well-being as an active way to ensure human
development [7, p.470]. Behavior is controlled by
thinking and can be divided into two groups:
pathogenic and sanogenic. Thus, a person’s behavior
can have different positive or negative effects on his
well-being, mood, health and other aspects of his life.
Situational behavior has a positive effect on health and
well-being and is sanogenic. On the contrary, behavior
that is inappropriate to the situation has a negative
impact on a person's life; this behavior is called
pathogenic. Pathogenic and sanogenic consequences of
individual behavior are associated with unhealthy and
healthy lifestyles, respectively.
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Modern theatrical art is considered in two aspects
in the article: as a way of solving the problems of edu-
cating students and as a means of preparing future
teachers to solve educational tasks (theater pedagogy).
At the same time, educational activity is understood in
terms of the position of a culturological approach as a
purposeful activity of a teacher acting as an intermedi-
ary between a child and culture to involve students in
the context of modern culture.

Undoubtedly theatrical art has a high educational
potential and is favorable for the effective informal im-
plementation of educational tasks. In the system of ad-
ditional education of artistic orientation, the activities
of theatrical creative associations have a rich history.
The educational process of the theater collective has al-
ways been aimed at introducing children to the best tra-
ditions of literature and art, the best examples of theat-
rical culture, at fostering a moral attitude, at educating
the child's personality.

A considerable number of scientific works in the
field of pedagogy and psychology are devoted to the
problems of upbringing and education by means of the-
ater. The effectiveness of the use of theatrical pedagogy
in the process of teaching and educating children of dif-
ferent ages, including adolescents, is proved in the
works of V. M. Bukatov, N. S. Vladimirova, A. P. Er-
shova, A B. Nikitina, E. K. Chukhman, A V. Greben-
kin, O. S. Zadorina, etc. The studies of O. N. Antonova,
I. J. Generalova, T. G. Penya, as much as Ya. Mikhai-
lova, L. M. Nekrasova, M. P. Stul and others are de-
voted to the education of general culture by means of
the theater.

Teachers should introduce mandatory interaction
with art into the life of the child, not as a separate and
rare event, but as a permanent and mandatory element
of education. Olnteraction with art, the author contin-
ues, is not a simple informational accumulation of
knowledge. Art is always the communication of a per-
son with people through an artistic image, it is neces-
sary to figure out together with children what it is: what
does it tell us? what is amazing? what worries you?
Why did the artist take a pen, a brush? And most im-
portantly: how life is reflected in this work [9, p. 59].

It should be clarified that "school theater peda-
gogy", being a part of theater pedagogy, has its own
goals that differ from the goals of theater pedagogy. If
the goal of theater pedagogy is the professional training
of actors and directors, then by "theatrical work with

children", or "school theater pedagogy", we mean "ed-
ucation of the student's personality by means of theat-
rical art". The main goal of school theater pedagogy is
"the development of imagination and imaginative
thinking of the student”, his/her attitude to life, to him-
self/herself, to another person, and hence the develop-
ment of his personality [2, p. 37].

In a modern school, traditional forms of theatrical
work with a younger generation are becoming less and
less demanding. School theaters and drama clubs are a
thing of the past as archaic forms of extracurricular ed-
ucational work. There are several reasons for this situ-
ation: the virtualization of society, the strengthening of
the influence of information and communication tech-
nologies. A modern teenager is under the influence of
social networks and computer games, he no longer
wants to be just a passive observer and contemplator,
he wants to influence the course of events.

One of the reasons for the decline in the pedagogic
and educational influence of the theater on schoolchil-
dren is the unwillingness and inability of professional
teams to work with teenagers in new socio-cultural con-
ditions, when interest in traditional forms of art which
can also include theaters. In most professional theaters
for children and youth, there is no teacher in the staff
schedule who could take the organization of interactive
theater practices that are so in demand in adolescence.
But most importantly, the professional theater commu-
nity needs to learn how to talk to children and teenagers
honestly and not be afraid to raise modern problems.

The involvement of the viewer and participant in
the creative process, where the performance (or any
other theatrical form) is born here and now, where im-
provisation and unpredictability are fully an integral
part of the performance, can become one of the ways to
return theatrical pedagogy to the modern educational
process. The possibility of using theatrical pedagogical
technologies in working with teenagers, which contrib-
ute to the formation of stage improvisational skills, will
undoubtedly contribute to their successful socialization
[4, p.6].

It is known that factors such as genetics, social en-
vironment, culture and individual experience influence
the development of personality. Self-determination, ac-
cording to S. L. Rubinstein (a soviet psychologist and
philosopher), is "the search by a subject for his way of
life in the world on the basis of perceived, accepted or
formed by him in a time perspective basic relations to
the world, other people, the human community as a
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whole and to himself, as well as on the basis of his own
system of life meanings and principles, values and ide-
als, opportunities and abilities, expectations and
claims."

The period of emergence of the conscious "I" is
adolescents and young people, therefore it is necessary
to take into account that inclusion in various communi-
ties (fitting different social roles) contributes to build-
ing a set of values and guidelines, and at the same time
understanding life issues, prudence and motivation nec-
essary for successful personal development.

Itis possible to directly influence the motivational,
emotional-imaginative and intellectual-creative sides
of the personality of students using the means of this
pedagogy. In theatrical art, there is no contrast between
the emotional-figurative and the intellectual-logical [6,
p.109].

Modern theatrical art has a number of features that
make it in demand both in the process of preparing fu-
ture teachers for educational activities and in solving
educational tasks at school. Among such features, the
most significant in the context of education are the fol-
lowing:

— the brightness and originality of the works of
modern theatrical art attract the attention of both stu-
dents and schoolchildren. The catchy, unusual external
form stimulates interest in the inner content of the
works, makes you think about the spiritual, moral, so-
cial problem underlying the theatrical action, creates an
emotional mood necessary for its serious and thought-
ful discussion;

— minimalism, characteristic of many modern per-
formances, allows you to focus not on the aesthetics of
the design of the performance, but on the essence of the
underlying conflict, which is especially important when
solving problems of spiritual and moral education;

—a large selection of genres and trends in the field
of modern theatrical art (solo performances, musicals,
documentary theater, performance and much more) al-
lows you to take into account the individual capabilities
of students when choosing a performance for viewing,
discussion or staging by students;

— the interactive nature of modern theatrical art,
which allows schoolchildren to formulate, justify and
defend their own moral position, and future teachers to
"play" various situations of professional activity in the
field of education, develop their creative abilities, the
ability to interact with strangers in non-standard condi-
tions in the mode of improvisation. Many modern the-
atrical productions belong to the so-called immersive
art. Such performances contain elements of a quest, a
musical, and include computer game plots. The audi-
ence are active participants and co-creators of the ac-
tion, can choose one of several storylines;

— a special organization of the space of the mod-
ern theater, which allows the audience not only to ac-
tively participate in the theatrical action, but also to
hear the actors' replicas better, see the details of their
costumes, gestures, facial expressions and as a result —
to understand their feelings and experiences more
deeply.

Of course, there are also elements in modern the-
atrical art, the use of which is unacceptable when solv-
ing educational tasks. Violation of moral taboos, the
use of obscene vocabulary, anti-value content — all this
is the basis for excluding the work from the context of
education.

Thus, students develop the ability to feel empathy,
to an adequate external expression of emotions; a com-
bination of artistic and creative activities and computer
technologies in modern theatrical productions, ade-
quate to the worldview of representatives of the
younger generation and allowing them to better under-
stand the basic idea of the performance.

Modern domestic and foreign researchers consider
theatricalization as a phenomenon of modern life, as
part of modern reality. This approach seems to be very
promising from the point of view of the principle of the
connection of education with life [3, p.60].

Theatrical experience in educational organizations
successfully helps students in this cognitive process.
Firstly, the theatrical form (like any “"game™) tends to
interest and involve a large number of students in the
process. Secondly, this form implies the need for com-
munication, the disclosure of creative (and, accord-
ingly, personal) potential, and also develops the inde-
pendent thinking and understanding of the problems
posed in the performance necessary for self-determina-
tion. Taking the role of another person in theatrical ac-
tivity, acting on his behalf, a teenager learns both him-
self and the "other", which ultimately contributes to the
development of his self-consciousness [5, p.46].

Thus, it can be concluded that modern forms of
theatrical art (social theater, forum theater, etc.) can
bring theater back into pedagogical practice as an ef-
fective method of teaching and upbringing. Theater
pedagogy educates a teenager and prepares him for life
in a modern society that imposes certain requirements.
New theatrical and social forms of work with the
younger generation require teachers to rethink the goals
and objectives of pedagogical activity, the main of
which is the formation of social activity in the subject
of the pedagogical process. It is necessary to provide
freedom of choice and teach to make decisions about
certain actions on the basis of moral consciousness. The
ultimate goal of education is the formed active life and
creative position of the student, which is expressed in
the development of the basic values of modern russian
society.

From the point of view of the organization of edu-
cational activities, such features of modern theatrical
art as originality, the predominance of ideological con-
tent over external design, interactive nature, strength-
ening of "virtuality" through the use of computer tech-
nology are significant.
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Abstract

One of the features of urban children’s prose reflects the worldview and psychology of children by describing
their toys. In domestic and foreign children's literature, one can observe a special interest in the images, characters
and activities of children's toys of various types. The article considered the way of presentation, description of the
image of a doll in children's literature. A comparative analysis of foreign literature and Kazakh literature was
carried out in order to identify the author's specifics, the final idea of describing the image of a doll. Through the
image of the doll, the concepts of family value, upbringing of children, perception of social phenomena were also
revealed.

AHgarna

Kanansik 6ananap mpo3achiHbIH Oip epekmieniri OananapablH OMBIHIIBIKTAPBIH CypeTTeY apKbUIbI OJIAPIBIH
JQYHUETaHBIMBI MEH TICHXOJOTHACHIH OciHenermi. OTaHIBIK JKOHE MICTENIIK Oamamap oaeOWeTiHIe opTypii
TUOTEr] O0ajanap OMBIHIIBIKTAPBIHBIH OelHeNepine, KeHinkepiaepiHe koHe KbI3METIHE epeKIIe KbI3BIFyIIBIIBIKTEI
Oaiikayra Oomazpl. Maxkamaga Oamamap oneOWeTiHAEri KybIpHIaK OOpa3bIHBIH Oepilyi, CypeTTeny Tocimi
KapacTeIpbULasl. KybIpimak oOpa3blH CypeTTey/eri aBTop €peKIIeNiri, TYNKi WAEsSChIH aHBIKTay MaKCaThIHIA
meTea oiedueTi MeH Kaszak o/e0HeTi calbICThipMaibl Tanganabl. Kysipmiak o0pa3bsl apKbUlbl OTOACBUIBIK
KYHJIBLIBIK, 0ajia TopOueci, KOFaMJIbIK KYOBUIBICTAP/IbI KAObLIAY TYCIHIKTEPI 1¢ aHBIKTAIIBI.

Keywords: Children's literature, foreign literature, puppet image, national cult.
Kiar ce3nep: Bananap ofeduerti, meren o1e0ueTi, KybIpiak 00pasbl, YITTHIK KYJIbT.

* Maxana KP Foinvim icone sicozapuvt 6inim
MUHUCIMPNIZIHIY, Fornoim Komumemi Kipicme. Kananmslk mpo3aHbiH Oip epekmieniri
Kapacvinanovipzan 2023 scvtngol «03» mamvizoazel  Kala MOJCHHUETIH CypeTTey e KaIAJIbIKTapIblH PyXaHu
Ne269-23-25 kenicimmapm ooiibinuma AP19679524  KbI3BIFYIIBUIBIFBIH,  ONAPABIH ~ 0OOC  YaKbITBIHIA
«Kazipei Kazax npo3zacvinoazel KanaavlK 0ananap  aliHAIBICATHIH OMBIH-CAyBIK TYpJiiepi MEH epMeTiH
MUNONOZUACHL  JHCIHE  YAMMBIK  MeHmanbdik  OeiHeNen KopceTy eKeHi akuKaT. AJl KaiaJblK Oaanap

(azvlnupin  20ebuemi  Mmen  Kazax  20ebuemi  oMipiH OeliHenenTiH IIBIFapMaiapaa Gama
WbI2APMANIAPLIH  CATIBICIBIPY)»  MAKLIPbIObIHOARE!  OWBIHIIBIFBIH  CypeTTey Heriri arpulyT OoJbII
2LUILIMU HC00a OOUbIHULA OPBLIHOAIObL. cananajel. Ka3ipri TaHma 3epTTeyuiiep OTaHIbIK )KoHE
merengik Oamamap omeOHMeTiHAE OpTYpii THUHOTETI

* The article was carried out under the contract  Gananap OWBIHIIBIKTAPBIHBIH OeitHenepiHe,

M 269-23-25 dated August 03, 2023, funded by The  keitinkepnepi  MeH  (QYHKUUSJIAapblHA  epeKiie
Science Committee of the Ministry of Science and  KbI3BIFYIIBUIBIKTEL  OalikayFa OOJATBIHABIFBIH aTall
higher education of the Republic of Kazakhstan on  kepcereni. Fampivm A.B. MHUpPOHOBTBIH ailTybI
the scientific project AP19679524 — "Typology of  OoiipiHmia, <okasywbuiap, ©Oanmamap — KiTaOBIHBIH
urban children and national mentality in modern  nusaitmepnepi, coHpaii-ax ©Oanamap oneOUeTIHIH
Kazakh prose (comparison of English and Kazakh  Gacmarepmepi apachkiHma OWBIHIIBIK OOpa3biHa JETCH
literature)"'. KbI3BIFYIIBUIBIK TAPUXH TYPFBIIAH Oipkeinki emec. byn
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acipece Oanmanap 9/1eOMeTiHE MOIEHH, UICOTOTHSIIBIK, KepkeM MOTIHII TepMEHEBTHKAIBIK Tajaay
[1€JarOTUKAJIBIK Ke3KapacTapIbiH e3repyiHe  apKbUIbI, KyBIPIIAK OOpa3blHA TOH IICTCNIIK JKOHE

OaiinaHpIcThl Oenrini Oip KOFaMIbIK Hies naiaa 6ona
OacraraH ke3ne aikbiH Kepinai» [1, 133 6.]. EBpona
onebuetinne Pomantuam noyipinzme, XIX racelpabig
OipiHIII KaPTHICKIH/IA, OUBIHIIIBIK dJIEMi )KYMAKTBIH Oip
TYpl periHge mnaiimga Ooiubl; KeWiHIpeKk, peanusm
JoyipiHe OWBIHIIBIK Oananap OenMeciHig
WHTEphEpiHiH O6iri peTiHae Kadbuiaana 6acTabl.

EBpona enmepinig omeOueTiHme xoHE AMepHKa
oneOmeTiHAe OWBIHIIBIKTAP, OHBIH IMIiHAE KyBIPIIaK
oeitreci XIX rachIpablH OipiHII >KapTHICHIHIA HEMIC
Ka3ymbsitapel ['anc Xpuctuan AHIOEpCeHHIH, DPHCT
Teomop T'odmanHBIH, WrTanusH xazymsicel Kapio
Komnoau xoHe aMepuKaHabIK xka3yiibl JIalimeH OpaHk
baym mbrrapmanapeinia kepitic Tantel. OChl Ke3IeH
GacTan OMBIHIIBIKTAP Oananapra apHaJFaH
HIBIFapMasapAbIH Toyeci3 JKOHE Heri3ri
KelinkepiepiHe aifHabL.

Kama wmonenmeri epre KanamTtackaH Espora,
Kprtait, Typkus, KamnoHusi CUSKTBI €11epAe KybIPILAK
MOJICHHET ITIEH OHEPIiH 9pTYPIi canalapblHIa ©3€KTi
MoceTeNiepii KoTepeTiH o0pa3 peTiHae cypeTTeremi.
KysIpmrakTsr KOHLIEPTTEPIiH, Tearp
KOWBIIBIMIIAPBIHBIH, CAsICH TENEIIOYJIApAbIH, KOPKEM
KepMeJiepiiH KaObIprajlapblHaH Tamallajiarn KeJlemis.
by xarnaiinars! KysIpiak o0pasaapbl a1aMHbIH jKeKe
0achIHBIH  KOpiHiCi, Kaalmbl KOFAMHBIH  HETI3ri
KYHJBLIBIKTAPBIH KalTaaaiabl.

IO.M. JloTMaHHBIH 3epTTEYJEpiHAC KYBIPIIAK
00pa3bIHBIH €Ki TypiH Kepceremi: Oipi — OWBIHIIBIK
KyBIpImaK 0OoJjica, eKiHIIiCi — MOJenb KyBIpIIax.
Bipinmi TAnTEri KyBIPIIAKTHIH POJi epeceK agaMIbl
OTKEH OayaiblK MIaFBIH eciHe Tycipeli, (pOoNBKIOPIBIK
MotuBTepai KamTuasl. HO.M. JlotmMaH KybIpmak
00pa3BIHBIH Oepiryinme aBTOP-MOTiH-OKBIPMaH
apakaTblHACBIHIA €Ki TypJsli TyciHyre OOJaThIHBIH
aifrazpl. BipiHmmici, ynkeH ajgaM peTiHAe, eKiHIIICI
KilkeHTal 0ajna, (HOJBKIOPIBIK, apXauKajblK THIITE.
YikeH afgaM KyBIPIIAKTBl ycTayFa OOJMAaWTBHIHBIH,
CIOKETKE apajiacyra OOJIMalTBIHBIH TYCIHEIl, ai
KillIKkeHTall Oana peTiHae KybIPIIAKICH ONHANIbI,
ycraiapl, penre Oeneni. Byt Tek OKpIpMaHHBIH MOTIHII
KaObUIIaybIHAH KOPIHEe .

Kysipmak OeifHeciHiH €Ki >KakThUIBIFBIH HO.M.
Jlorman Oblnaima cumarraiabl: «...01341H MOIEHH
CaHaMbI31a KybIPIIAKTHIH €Ki 00pa3bl maima OoJabl:
Oipi GayanbIK IIAKTHIH oJIEMiHE IIAKBIPaIbl, CKiHITICI
JKaJIFAH OMIPMEH, ©J1i KO3FalbICIICH, ©JIIMMEH, ©3iH
eMip peTiHAe KepceTyMeH OalmaHpICThl. bipinmrici
dbompkiOp, epTeri, KapabaWlplp oNeMre Kapaumisl,
eKiHIIiCI MallliHa OpPKEHHUETiH, METIKTeH IIBIFapyIbl,
KocaplaHyiel ecke tycipeni» [3, 379 6.]. JerenmeH,
KybIpIIaK €H aJJbIMeH, OananblK mak, (osbkiop,

MHUQOJIOTHAIBIK ~ JKOHE  OHBIH  QJIleMi  Typajbl
ecTeJIiKTepAi 831MeH Oipre ajbIl XKYpeTiH o0pas.
Matrepuangap MeH anicrep. 3epTrey

0apbIChIHIA FBUIBIMU JKYMBIC TaKbIPBIOBIHA KaTBICTHI
FBUIBIMU-TEOPUSUIBIK, (HIIOCOUSIIBIK opedueTTepai
Tallay JKOHE IKMHAKTAy, JIMHIBOICHXOJIOTHSIIBIK
TYPFBIZIAH TajJay, KOMIIOPaTHBUCTIK, TONTACTHIPY,
CaNBICTBIPY, 9AiCTEePi KOJJAaHBIIIbI.

Ka3ak Kajamrepiepl TybIHIbUIapbIHaH MbICAN KeJITipir,
TYCIHIIPY HETi31H/Ie TalIaH b

Tangay. Onemaik KepkeM 9/eOHeTTiH KeNTereH
LIbIFapMajiapblHIa KeHiNKepaiH KachblHAa KybIpIIaK
00pa3bIH CypeTTeH .

KeitinkepnepaiH KybIpIIakKa JereH Ke3Kapackl
OJIApIBIH MiHE3iH JKOHE MOpPANBIBIK-aaMTepIIiLTiK
KYHIBUTBIKTAp JKYHECiHIH KaJBINTACYBIH ammaisl. .
Tl'opmannbH «lllenKyHUYNK JKOHE THIIIKAH MATIIACKD
epTericiHae KybIpIIaK KaHFaKTapAbl Oeiryre apHAIFaH
Kypan Oouseim TaObutazpl. bactel keitinkep Mapu
[lenkyHYMKKE  YKBINTHl  JKOHE  KaMKOPJBIKIIEH
Kapaiapl. OHbIH arackl Opull ONBIHIIBIKTBL JOPEKi
TYpJIEe Ma3ax eTesi.

O.I'opman, X.Auaepcer, K. Kommonu, A.Toncroi
epTeriiepinie OWBIHIIBIK Keiinkepiepre »aH OiTy,
Tipiny MortuBi Oap. X.AHzaepceHHiH «/{roMoBOUKa»
epTericinaeri TyiiMeaeld OMBIHIIBIK CHSIKTHI KbI3JBIH
eMipre Kermyli MeH OacblHaH ©TKEH IIBIM-IIBITHIPAK
okuramapel, Kapno Komromguniy aram ONBIHIIBIK
IIunokkuocel, 1923 xbuiel bepnunae smurpanusna
JKYpPreH OpbIC Ka3ylibichl Asnekced ToncTod eHper,
CIOKETIH TONBIKTHIPHIN, OpBIC TiliHE aynapraH
«bypartuHochk» MeH «Akma kap» (CHerypodka), Ka3ak
onedueTinzeri «KyHBIpmIbIK eprerinepinyie
MaTepHallIbIK 3aTKa jkaH OiTipy MoTHBI ToH. byn
LIbIFapMajiap/ia epeKile KapaTbUIFaH Oananapibiy
OOJIMBICBHIHIAFbl KAWBIPBIMIIBUIBIK, KalicapJiblK HeMece
Oamara 3ap OONBIT JKYpreH ara-aHaHbl KyaHTY,
KAIFBI3IBIKTAH KYTKapy, OakpITKa Oeley HAeschl
KaTKaHbIH aHFapambI3. Cebebi osap TeK OWBIHIIBIKTBHIH
FaHa pOJIIH aTKapMaiiiel, epeKlle akKbll Heci,
KapTaiifaH aTa-aHaHBl J>KAJIFbI3IBIKTAaH KYTKAPYIUBI,
aifHaJlacblHa KAaMKOPIIBI OOJIybIMEH epKIIeJIeHE .
Hewmex, aranran KysIpiak keifinkepriep agaMm eMipine
MOH-MarblHa Kipri3yiMeH, KyaHbIII ChIAJIaybIMEH Je
@3relie MoHIe ue.

OneMiik oiedueTTe Oip 3aTTaH Hemece O6acka Oip
HOpCeleH  maiima  OoiFaH  KyBIpIIAK  Topi3mi
Keifinkepiepai cyperrey Kesgeceli. OJIETTe oJapra
JaH 0iTy, TipUTy MOTHBI TOH.

X.AunepcenHiH «/{roMoBouka» epTericiage Oip
Oamara 3ap OoJFaH oWeN CHKBIPIIBIFA OapbhIl KYpil,
TylimMene Ooinca na 0Oana Kepek JereH apMaHbIH
JKeTKi3emi. AN CHKBIPIIEI OFaH apma JoHIH Oepeni.
YiiiHe Kemim KymbIpara ecipreH apra IoHIHeH eKi
JKaIbIpaK TeH HA31K cabak ecin ibiFaabl. A cabakra
KBI3FAJIaK TOPi3Al YIKeH TaMalmia Iyl maiga Oomsl.
By mibiH MoHIH/IE YIIKEH KhI3FaAaK O0JIIbI, aJl TYJIIH
TOCTaFaHBIHAA Tipi KbI3 OTBIpABL. O KiIIKeHTaH,
Tyiimeneld fFaHa OonFaHAbIKTaH J[fOiMOBOYKa JeTeH
aTKa ue OOJIIbL.

Crou ycTiHIeTi TPeK >KaHFarbIHBIH KaObIFbIH/IaF bl
Oecirinne kaTkaH [IFOMOBOYKaHBI Tepe3eJCH KipreH
YCKBIHCBI3, Kopi Oaka aJlblll KETill, OJaH opi Kapai
TyliMened KbI3JbIH OachblHaH INBITHIPMAH OKHFaap
ereni. YCKBIHCHI3 OakagaH KYThUIFaH J[loMOBOuKa
KOHbI3Aapra Tan 6osiansl. OaH KYTBUIFAH Ke3/e Jana
THIIIKAHBIHA JKOHE KOPKBIHBILITHI KPOTKA Ke3 OOJIIbl.
bipak TyliMmeneii Kpi3 ©Oap KHBIHABIKTBI  ©3iHIH
MeHipiMAl, KaWbIPBIMABUIBIFBIMEH, TO3IMIUTIrIMEH
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JKEHIN  IBIFBIT  OakbITKa ketemi. X.AHOepceH — kepiHemi. On KybIpIIakTapra agaMH KacueTTep Oepil
KYBIpIIIAK TOPi3fi, YIOipereH HO3iK KeHiNKepi apKbUTBl  KaHa KOWMaHu, OUBIHITBIKTAFBI azamIIbI
KUBIHJBIKTBI JKCHY aJaMHBIH aJbIITHIFBIHA HEMECE  «OUBIHIIBIKTAH» JKOFapPhl KOSIBI.

opacaH KyIIKe ue OOJyBIHIAa FaHA €MeC, aKbUIBI MEH Kazak omebuerine KybIpmiak oOpa3sl XX
KalipaThIHA OAMIAHBICTHI IETCH AaBTOPJIBIK TO3UIIMSCHIH  FACBIPJIBIH OachiHaH Oactam eHe Oacrtanbl. b.Maitnun
TaHBITAIBL. IIbIFapMaliapbIHAH Ke3IlecTipemis. Kazak

Kasaxrsig «KyHBIpIIbIKY eprericinzeri
KeHinkepaiy Tipiay, >kaH OiTy MoTuBI X.AHAEpceH
eprericine yKcac nen 06aTeil aifta anaMei3. bip Oanxara
3ap OoJFaH mrajg MeH KeMmipAiH Oec emkici MeH Oip
Kapa Hapbl FaHa OOJFaH eKeH. bec emkiciH caysIn KyH
KOpPreH KeMITip MEeH ManAblH Oip emkici cayrer30ait
Kama Oepermi. Bip KyHI ycraTmail Kamiblll JKypreH
CIIKIHIH  KYWBIPIIBIFBIH  INAJ  OKYJIBII  AJBIITHL.
JKynbIHFaH KYHBIPIIBIKTH 1A KHi3 YiIiH kaObIHbIHA
ThIFa canajbl. KyHaepaiH KyHiHAE CYT Hicipin OThIpFaH
KEeMITp CYTTIH KacCIarblH JKEHTIH Oip Oama Oepmemiy
JIeTl KyJlaliFa peHKil OThIpFaH/ia, «Kaclak >KeHTiH MeH
0apMBIH» 7€l KiN-KilIKeHTall KYHBIPLIBIK JKETil
kexminTi. KaTThl KyaHFaH KeMIIip MEH IIaJIbIH epMeri
KyWBIpIoslK  Oomansl. Kapa HapaslH —KyJaFbIHBIH
apacblHa OTBIPBINI  alblll, TY3 oKemyre OapraH
KYWBIPIIBIK KaWTap KONAa >KaHOBIp Xaybll, YIJIKEH
JKaIbIPAKTBIH ACTHIH ITaHAAI OTHIPFaH/A JKaIbIPaKIIeH
KOca JKeIl KOWFaH Kapa HapAbIH KapHbIHA TYCIiI, ofaH
Hap/Abl ~ COWFaH/Ja OHBIH  IMIEK-KApHBIH  JKEreH
KaCKBIPJBIH ilIiHe Tycim, OackiHaH Typa J[roMOBOYKa
CHSIKTBI IIBITBIPMAaH OKHUFaJIap/ibl OTKi3e/Il.

Kin-kinmkeHtail — KyHBIPIIBIK ~ aKbUIBI ~ MCH
KalbIpbIMABUIBIFBIHBIH apKachblHaa 0ap KHUBIHABIKTaH
KyThITangsl. Byn eprerinepae OWBIHIIBIK CHSKTBI KbI3
OcH OaNaHBIH JKapaThUIy, Tipily KyOBUTBICH Oaara 3ap
OonFaH amammapra OHBIHIIBIK TOpI3Ai epMeKk 0oy
MOTHUBIH Kepceremi. Exi epreriHiH ne Keiimkepruepi
aTa-aHaChbIHAH aJlacy, KUbIHIBIKKA YIIbIpay, KaThIre3
XalyaHnapra  Ke3gecy  MOTHBI,  KOpPKBIHBIIITHI,
HIBITBIPMaH OKHMFara Tal 0oJly MOTHBI Jie YKcac Jecek
KaTeleceimis.

D.T'opman eprericingeri llenkyHuuk sxacanraH
marepuan — araim. OHBIH Herisri kacuerrepi — Oepik,
OHJIEJIETIH, KaH/Ibl. bys pyXaHu TOpTINTiH Kacuerrepi,
OWTKEeHI KeHinkep (QH3MKaNbIK TYpAE aybIPCHIHY[IbI,
CYBIKTBI, IIapmayasl ce3iHemi. EprTeriHiH cOHBIHIA
upean Oyl — CWIyNBIK IIeH YVHJIECIMALTIK eMec,
TaOMFAaTKa TOH OKAKCBUIBIK II€H  TO3IMIUTIKTIH
Oacramysl. Kapno Kommonuain «Afam KybIpIIaKTHIH
Tapuxbpl. BypaTMHOHBIH  IIBITBIPMaH  OKUFachD»
epTericiHiie e araml agaM — OYJI araliTaH jXacajFaH
KybIpiiak. O 6ackanap/piH Ouiirine OarblHyJaH 0ac
TapTanbl, bBypaTHHOHBIH  MiHE3iHIE  Ke3-KelTeH
MIiHIETTeME MEH MIHIETTepre KapChbUIBIK Taiia
6omansl. Epkinamik yIIiH Kypecke YMTBUIBIN, €peKIie
epik-xirepre we Oomansl. Keifinkep eTipik aWTKaH
ke3ne bypatuHoHBIH MypHBI yikedeni. Kommomu
OCBUIAlIIA OTipiK agaMIbpl epKIHAIKTCH albIpaThIHBIH
KOPCETKIC1 KeJIIi Jien OlaiiMbI3. OTipik OHBI KybIpIIaK
CUAKTHI Oackapa Oactaiimel. bynr wupes Kommomu
epTericiHe KaChIPhUIFAH HETi3r1 uaesIapabIy Oipi.

I'anc Xpuctnan AnnepcenHiy «Kanaiiel cap6asy,
«KoHmbr JkoHE Myp)KaHBI Ta3apTy» epTeriiepinae
KybIpIIAKTap  OWBIHIIBIK  OONyIbl  TOKTATIAibl,
KaHIaHy  HeMmece eo3repy  Oommaiiner,  Oipak
AHJIEpCEeHHIH TIOTUKAChIHA TOH KOCAPJBUIBIK YHEMI

KaJlaMrepiepiHiH IIbIFapMachlHAa KyBIPIIAK 00pasbl
MUQOJIOTHAJIBIK, OWBIH peiniHne cyperreneni. OraH
Canapramn ~ bBeramunnin  «bama  Illokanerama
MEICBIKTBIH ca3 OaIIBIKTaH MYCiH JKacar OHaUTHIHBL,
BeitimoeT ManuHHIH «Tamax» QHTIMECIHIE
Kynom3zanelH  KyblpmiakneH — oiHaybl,  Kaneip
Meip3amueBTiH «bammeikyier bammeikoaity, Maanaa
OwmapoBanbiy «Kemnip», «Kysri 6ip kemre», Mupa
y#iinmoenueBansiy  «lllyGepex  Kybpmiak» — T.0.
HIBIFapMaliapbl JQJCIT.

Kazak onebuerinie OMbIHIIBIK OCHHECIH CYypeTTey
apKBUIBI JKa3ylIbUIap OTOAChl Mocelieci MeH Oana
TopOHECiH cypeTTey i Ke3aeimi. befiimoeT MaimuHHIH
«Tamak» oHrimecinme KymoM3aHBIH KyBIpIIakKa
JKaOBIH JKayBIll OMHAYBI OAJTaHBIH OTOACHIIBIK POJACTI
OWBIHBIH, HWIeall 0TOACHIHA YMTBUIYIIBLUTBIK OpPEKeTiH
cyperreiini. Fampimmapapiy — 3eprreyiHae  Oana
KybIpIIaK OWBIHBI apKBUIBI ©3iHIH YJTUN O0TOAChIH
KaJBIITAaCTRIPAIbl, COHBIMEH KaTap, KyloM3aHBIH
OOMBIHIAFbl aHANBIK, MEHIPIMALTIK Cce3IMIEpiH [e
oepeni. Kysipimaknen oiiHam oTeipraH Kynom3oHiH
aHacel: «- Tacta opi, Ky KaTblH, KaThlH OoJMail
KaJapMbIH Jiel KopkacklH ©Oa! - gmenm 3eitnen
KyBIPLIAKTBl JIAKTBIPBIN Xidepni» [2, 105 6.] meren
JIeTalbJaH Ka3aK OTOAChIHIArel OHENIepIIiH  Ocill,
JKeTie OacTaraH jKac coOWTe JOpeKi ce3lep auTybl
Oama TopOMeCiHIETI OJKBUIBIKTBEI, Ka3aK oHemiHIH
OUTIMCI3HITiH ~ aHBIK ~ KOPCETKEHIH  OaiKaiMBI3.
Kysipmak amamna QU3HKaIBIK, ICHXOJIOTHSIBIK, )KOHE
OYHUCTaHBIMIBIK ~ KaOUTeTTepAi  KaJbIITaCTHIPAJIBL.
FyphIOThIK KyBIpIIAK — XaJBIKTHIK II€arOTHKAHBIH
KyaTThl KYpaJJapblHBIH Oipi, OMIpIiK TKipHOeHi
JKETKi3y Kypasbl.

. Xeli3uHriHHiH aHpIKTaMachHa; «OMbIH epiKTi
TYplle ©3iHiH IlIeKapachl MEH YaKbITHIH KaObuiIay
apKBUIBI ICKE acaThIH iC-KUMBLIT HEMECE ONBIH apKBLIBI
IIKI KyaHBIN, TIPUILTKTI KaObuImay ce3iMaepiH
OUTHIpETIH KYHACTIKTI TIPHITIKTEH 06JIeK OOIMBICTHI
KaMTHUTBIH €piKTi opekeT» aem kepceteni [5, 41 6.].
KymoM3aHBIH  KyBIpIIAKIEH  OHHAyBl,  KaOBIH
JKaIKaHbIHAa KyaHYBIHBIH 631 KYHIENIKTi TipIIUTiKTeH
0acka OOJIMBICTHI OepyiH CypeTTeHIi.

Kanpip MpbIp3aueBTiH «banmbIKyJIbI
BammeikOait» aTTel eprericinae Aibanma OaimIbIKTaH
KyBIpIIIaK >kacam, >kaH Oitipenmi. byn mbirapmaga ma
3aTKa jkaH O0iTy, Tipily MOTHBI 06ap €KeHiH KepeMmis.
BanmieikOaiapiH Oanara TOH €CCI3MiK, TEHTEKTITIH
ociineneiimi. lllpirapma coHblHOa fana banmibikOait
Oananapra TOPTINTI OOy IbI HACHXATTAI, )KAKCHLUIBIKKA
GarpITTaiapl. Kysipiakka xaH 0iTipy MOTHBIH MUQTIK
TYpPFBIIAH  TYCiHyiMi3 Kepek. Exxenri kesemue
TaOBUTFaH KyBIpIIAKTapIsl €CKe Tycipep Oolicak, amam
KYBIPIIAKTBl KO3Fally KaOijgeTiMeH KaMTaMachl3 €Tyre
JereH YMTBUIBICBIH FaHa €MeC, COHBIMCH KaTap
KYBIPIIAKTBIH ~ JKaHABI eMip KepiHiciH Oepyre
TBIPBICKAHBIH ~ KepeMi3.  Kamslp  MeIp3anmeBTiH
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«banmeikyiel  bammeikOaity  epTericinge  amamM-  MUQTIK  oOpasmap perinae cyperrenemi. Llleren
JKapaTyIibl, ©MIip/i )Kacayibl TAKBIPHIOBIH KO3FaNIbI. oneOueTiHAe KyBIPIIAKTHIH (OPMAChI, IKACAIBIHFAH

Manuna  OwmapoBanbiH ~— «Kemmip» — arTel  MaTepHaiiapblHa Kapad Typiepi kem Oosica, Kasak

SHriMeciHze 6ac KeHinkep KybIpIIaKkThl Oemneci peTiHnue
Oarplm, Tingecedi. OHIIMEHIH asgK COHBIHIA FaHa
KEMITIpJIiH JKepreriH aliMacThIPbIN, KeyAeciHe 0achin
OarbIIl XKYpreHi KybIpIIaK eKeHiH Oinemis.

Hypnan Kymapasiy «KysIlpmiakrap» SHrimecinig
MoTHBI esremre. KywIpmakTel Kama OasiajJapbIHBIH
WHTEIJICKTICIH, OiTiMiH KepceTeTiH Kypal peTiHIe
cyperteiini. Kemkimik aymara >KHHaIFaH KbI3Jap
KyBIpIIaKTaphbl JKaiiabpl oHrimeneit Oacraiiapl. CoHma
Ocen aTThl KbI3 bapOu KybIpLIaFbIHBIH IIBIFY TAPHXBIH

aiiteim ~ Oepeni. JKazymel  Kazipri - Oananapbig
KYBIPIIAKTHI OMBIH Kypanbl FaHa €MeC, OHBIH KaHIai
enze emipre Kemyl TypaJIb Macenenep
KBI3BIKTHIpATBIHBIHA K63  JkeTkizemi. Conpaii-ak

KbI3IapAbIH Oipi KybIpIIAFBIHBIH ~KbITal, JKamoH
eNiepiHie KacaysFaHblH aiiTeinm oThipbin  «LipkiH,
Kazakcranma a KysIpIIak skacaTelH (pabpuka Oosca
roir. Eprerinepaeri 6aTeipiapablH O¢HHEC OWBIHIIIBIK
OombIm jxacancal» [4] mereH apMaHbIH alTHIN KaJlabl.

Jemek, Ka3yIIBIHBIH Oama  apMaHBl  apKbUIBI
Kazakcranma YITTBIK — KeHimkepiiepai  JkacalThIH
OMBIHIIBIK ~ (aOpukackl 0ojica JIETEH aBTOPJIBIK

TO3UIMSACHIH alKbIH aHFapambi3. ABTOp KbI3#apIblH
KyBIpIIAK TapuXbl Typajlbl SHriMeci apKbUIbI KOHE
OWBIHIIBIK JkacaliThiH KazakcTaHaplK (aOpuKaHbl
apMaHJaybl ~ apKbUIbl  OWBIHIIBIKTBIH  YJITTHIK
MOJICHUETTI, YIT OOJIMBICHIH QJIEMI'e TaHBITATBIH Kypasl
E€KEH/IITIH eCKe calabl.

XKanmel, Toyenci3mik JKpUIIAphl XKapbIK KOPTreH
TYBIHABUIApAA KyBIpIIAK 0Opas3bl apKbUIBI KOFama
OpBIH ajJfaH OTOachl TopmOeci, >KaHYsd apachIHIAFEI

KapbIM-KaTblHAC, TeK IeH TeHIOIK  Macelenep
KoTepinreH.  bajgaHblH ~ OWBIHIIBIFBI  KyBIPIIAK
KOFaMJIbIK ~ QJISYMETTIK ~ Macesesepli  KeTepyaeri

KOCAJIKbI 3aTKa aifHAIFaHbIH KOPEMi3.

KopsIThiHABL. CanbICTBIpMAalbl TYPAE KapalThIH
OoJicak, mmeTes onebueri MeH Kasak oieOueTiHae e
KYBIPIIIAKTHIH OWBIHIIBIK, O6JIMe HMHTEephepi Hemece

onedOueTiHAe OChl JKaFblHAaH KeM Ttycinm Typ. OfaH
WITTHIK OOJIMBIC TIEH ASCTYPAIH acepi Oap ekeHiH ne
KepeMis.

Kypipuiak — Oananapra apHaqraH OWBIHIIBIK,
6ipak OHBIH peii kepemeT. Ol aaMy KYHIBUIBIK )KOHE
Oy 6i3mi amam ereni. Kysipmiak agamra e3iHiH Keke
KacHeTTepiH TyCciHyre MyMKiHaik 6epemi. O Tipi emec,
Oipak OajamapAplH KOJNBIHIA KYBIPIIAK «eMipre
KeJeni», 0ana ochUIaiIIa OWBIH apKbUIBI «OMip» HeTl
aTaJaThIH FRUIBIMIIBI TYCiHEII.

KysbIpIiak — MoJICHUETTIH epeKIle IoHi, aJaMHbIH
MPOTOTUI, O  QUEMIIK  MOJACHHETKE  ToH
JYHHCTAHBIMITBIK OPHHIHIITED MeH Heri3ri
KYHJBUIBIKTAp/IbI KOPCETEI].
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